IKDISN STATISTICAL INSTITUTE
Research and Training School
BeStats Part III: 1967-68
QUESTION P/PERS- CONTTITS

ﬁ Date Ex&;‘xa:gg‘i.on Subject
Perijodical Exneminations
1. 18¢ 9467 23 Goneral Science-4: Biochemiatry Theery
2, 23,1067 25 General Scienco-5: Soclology
3. 30620467 26 Statistics-3: Da'a Processing
4e 6411467 27 Matheratics=3: Analysis
Sa 13411467 28 Economica~3
6. 20411.67 29 Statistics-3: Statistics Theory and
- ... Practical
7.. 27511267 30 Statistics=3! Probability
Mid-Year Exaninaticrs
8. 18412.67 79 Mathematics-3: Analysis
9. 20.12,67 80 Econonics=3
10. 21412.,67 8l Statistics~3: Probability
11, 23.12.,67 82 Statip*ics=-3: Statistics Theory and
Practical
12, 256412467 83 Statistics-3: Data Processing
13. 26412467 84 General Science-d: Biochemistry Theory
14e: 27412,67 85 General Science=4: Biochemistry Practicel
18, 28.12.67 86 General Science-3: Statistical Mechanics
Periodical Exaninationsg
16+ 26e 2468 142 Mathematics=3: Anulysis
17" 46 3468 143 Statistics=3: Probability
18. 1l. 3468 144 General Science-5: Psychology Theory
19+, 18, 3460 145 General Scienco=-5: Enginecring
20s 25 3468 146 Statistice=-3: Statistics Theory and
Practical
2le le 4468 147 Economics=3: Indian Economics
Anmial Exaninations
22¢ 20 5468 200 Mathenmatics=-3: Analysis
23. 21. 5.68 201 Econonics=3: Indian Econonics
24. 22 5.68 202 Econonics=3: Econcmic Thkaory
25, 244 568 203 Statistice=3: Probability
26, 27e 5468 204 Statistics-3: Statistics Theory and
Practical
27, 28s 5468 205 General Science=-4: Biology Theory
28+ 29. 5468 206 General Science-5: Psychology
29, 30. 5.68 207 General Science~S: Engineerirg




INDIAY STATISTICAL IJSTITUTZ
Regearch and Training School I==1

B.State Part II11:1967-68
PERIODICAL EXAMIVARIONS

General Seiencc=4: Bischenmistry Theory

Date: 18,9467 Vaximun marks: 50 Time: l% hours
1.(a) Define isoelectric point.
(b) "hat is the function of lipoproteins2
(¢) Describe a colour reaction of protein, {10]
2,(a) What is on Encyme?
(b) Define turnover nunber.
(¢) Describe the preparatisn and properties of
(1) Pepsin
(11) Ureese. (25
3e Give one example of each:

a) Dipeptide, b) Basic amino acid,
¢) Polysaccharide, d) Hexose, €) Decarborylase. {15}



INDIAN STATISIICAL INSTITUTE Te5
Research end Eraining School =
B,Stat. Part III: 1967-68

PERIODICAL EXAMINATIONS
General Science-5: Sociology

Datet23,10.67 Maximun marks: 100 Time: 3 hours

le

3e

Note: All guestiors carry equal markse

Yhat is sociology? "hat is the necessity of studying
sociology?

OR

tStatistics is a technolosy' = How this remark fits with
regard to the sudbject matter of sociology?

EITHIR

¥hy is the family an omipresent social institution? What
will be your statistical design in studying such an insti-
tution in a city?

OR

Wnat is a 'houschold'? How 1t differs from a 'family unit?
Does the urban family differes from rural? If so, what will
be your stetistical design in studying femilies in a omall
town or in a villege?

EITHER

Define and distincuish between caste, class and rank,
Enumerate the features of caste organisation in India.

OR

7hat are unilindar kingroupirga? Describe one of its func-
tions with suitable examples.

EITHER

¥hat is 'incorporeal' and ‘corporecal’ Eroperty? Primitive
economics is basad on reciprocity' = Illustrate..

oR

Critically exaninc the thoories of Karl Bucher, P. Engels
Adon Smith and Bruno Hildetrand with respect to prelitera%e
Econonye

EITHER

¥hat are levirate and sororate? How do you account for these
graeticcs? Vnat are the different methods of acquiring
rides prevalent in Indian socicties?

OR

Write short notes on (any five):

Twince born, Sect, Social distence, Kula, Social structure,
Social stratiﬂcahon, Tecknonyny, Tabol.



INDIAN STATISTICAL INSTITUTE
Rescarch and Training School
B. Stet. Part III: 19567-68

PERIODICAL EXAMINATIONS

Statisticq-o. Data Progggsing

Date: 30410467 Maximun marks: Timezz% hours

le

26

3o

4e

Se

Ge

7e

What controls would you pusrestat the punching stage for
accurate transfer of data to punched cards. (s}

A sorter machine has suddcnly stopoed during sorting .
fhat are the probable caunaseca of machine stoppaze? (5]

Choose any five of the following statements and state
which are correct and which are false. (5]

a) Any of the 4 corners of a Hollerith card can be cut.

b) 1ISI made sorter can sort cards at the rate of 650
cards per minute.

¢) Sorted cards are directcd to higher pockets when the
sorting brush fixed on the brush-holder is longer in
length.

d) Cards are reproduced proderly by feeding the original
set of cards as well as the blank cards face up and
9-Edge leading.

e) There aro 10 exit Bubs of a digit selector on an
IBi sccounting machine.

f) Only the adjacent counters of a 402 accounting machine
can be coupleds

Write notes on (a) Alphabetic listing and (b) substrac-
tion in respect to & 402 accounting machine. [8]
e

ar
A new set of XXXI cards Ao be obtained from the existing
get of cards in the design given in problem Hc.6s

Ghow the Control Pznel wiring diasram in respact to
IBY 513 type reproducing Punch to get the Job dones [10]

A list of carda to be obtaincd in the form glven below
for cards with daily wage 10.00 to 10.99. The data have
been transferred to cards in the desisn with card design
index No.XXXI given below.

Card-design
perticulars card columns

1. Design index number 1 = 4 Punched XXXI
2¢ Department 5
3. Category 3
4. 7r0ll number 79
5. name 10 - 34
6. daily wage 35 = 38 (1n Rs.0.00)

Listing Format:

depart- category roll nane daily
ment nurber © wamze
—O [ €3] ) 51 [24]

Class records, [40]



Date:Gelle67
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I
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INDIAl SIATISIICAL INSTITITS
Res2orch and Treining School 27
B.State Part III: 1967-68
FERIODICAL EXiITVATTONS
Matkermaticc=3: Aralysis

*faxinum marks: 100 Tize: 3 hours

Note: Angswer Groura A end B in _geparate engwerseripts.
Grous A

When do you say that a sequence ‘o.ni of r2al numbers
tends to a2 1imit?
If a sequcncc { l tends to a limit [, and if

" +o,4 ...
h ! T Rﬂ, show that 18 ’l tends to tlc sane
limit. Is the converse true? Justify your enswor. [3+8}=[111

Explain clearly the ternms, 'nntnc space'; ‘open get!

‘compact sct in a metric space {3+3+4)=[10]

Lct (R, @) be the real 1line with wsuel metric. Let f
be a function from R into R. -

%nen .do you say that f 1is continuous?

If f dis continuous and satisfies thc fuuctional equa-
tion f(x+y) = f(x) + f(y) for cv.ry two rcal nunters

X, ¥; show that f(x) = ax for oll X, where a 1is a
constant,

Frove that if f 1s differ.-ntiable at a point then it is

continuous at that point. Is the conversz true? Justify
ysur answer. (3+7+71=[17]

Justify vour answer in each of the following g%ﬁ_t_i_oﬁ!

(2) f(x) =1 if x {is irrational
=0 if x 4s rational
Is f continuous?

(b) Let A= {x: ogxgl}

Define d{x, y) =1 if x £y
0 otherwise

Is A compact?

(¢) =very infinite sct has at lcast one accumulation
pointes Is this statement true?

(d) Every uncountable set has at least one accunulation

point, Is this statement true. [8+343+3]=[12]
Groun B

Note: Answer questiong 5 and ¢ and any one of the rcmain-
irys two questicns.

“hen do you say that a functicn defined on a region is

holomorphic? Show that the readl and imatinary parts of a

holomorphic function satisfy the Cauchy-Ricmann cquations.

Consider the foliowing function on the complex plare into

tre complex planecs

f{x + 1y) = ulx+ 1y) + iv{x+ iy)

GO O TC TH® NEXT FAGS



5.¢)

6ea).-

b)

7.8)

b)

8.&)

b)

c)

a)

e)

3,3

] = X 1f (x, ¥) £ (0, O)
here u(x+iy) ;2';?_ X
= 0 ir (x, y) = (0, 0)
3,3
and v(x+iy) = 52112 it (x, ¥) # (0, 0)
x° *y .
= 0 it (x, v) = (0, 0).

Show that u and v satisfy the Cauchy-Riemann equations
but £ 16 not holomorphic cn the complex planc.

(You can assume that:u and v hav: first order partial
derivatives).

Show that, if the darivative of . holomorphic function is
zero then it i3 const.nt. 17...4.,4]:[15]
Show that the function

L f(z) = |z

is every wherc continuous bu% nowherc @iffcrentiable.
Deternine the limiting values of the difrerential quotient

ﬁi"l‘%:ﬁll ‘as h «> 0 and show thet they form a eircle

in tl;e complex plana, (Do mot confuse e circle with a
disk).

Show that the function

£(z) = |z|?
has a derivative at z = 0 but nowhere elsec. L8+7]={15]
State and prove the Ceuchy-Hadamard's thaorem fer power
geries.
Determine the radlus of convergence of the power series

n
z % «(You have to evaluata the limit under considera-

tion)sExhibit two complex numbers =z and_"'zl vith sarme
modulus such that the series converges at z_ but not at

2,0 ° (8+7)=(15)

Vhen do you say that a subset of the complex plane is an
open set? Is the set of all ccmplex numbers with modulus
strictly less than one, an open set? Justifly your answer.

Yken do you say that a subset of the complex plane is a
compact set? Is the set of all complex numbers with modu-
lus grecater than or equal tc one, a compnct set?
Justify your answer,

What is meant by ' -Radius of convergernce of & powoer series
series'? B8tate the Cauchy-liadamard's thaoren.

Show that every absolutely convergent scrics of complex
numbers is convergent. Is tha converse true? Justify
your answers

Show that the funstion
(z) = 2 (= conjugate of z)

is a one to onc continuous map of the comrlex plane onto
itself wvinich preserves addition and multiplication.
[2e2+3+444)=(15]

Assignnents, {s]




TIDIAN STATISIICAL INSTITUTE
Rezerch =nd T-aining School 128}
B.Stnt, Part 111:11967-68

PIRTIODICAL EXAMINATIONS
Ecoucnics- 3

ab0t 13411467 Maxirnun marks: 100 Time: 3 hours
Note: Angwe A g € in geparate answarscrints

‘fhat were the brond ppnroscl ~né nblectives of the sccond
five year plen? liyw for wmerc ths objectivos realised? {15]

Jiscuss the argumonts fevr and azainet planning as a meana -
of ocononic developcunt, f1s]

‘That were the broad' estinntes of financial resources for
the third five year plon? Discuss how thess estimates
were arrived at, 115]

“hot is a mixed economy? Evaluate tha suceess of Indian
rlaxning in expanding the econcwic resources of tha countryi ]

15
Groun 3 (Ilax. marks 30)

(inswer. Quzatinn No.5 end sny ana of Question No.6

5 ¢

Q)Y gt (X 7
- (ays () 2t }
Discuss th2 role Adem Smith escisns to cspital accumula-
tior in his theory of economic growth and analyse the
arocess that brings rhout the staticnary state in Smith's

nodels 20]
oR

Zxomine the Ricardian theorv cf fuctor shares in a rmrowing
sconsay end indicat: 4ts boarinis on the course of economic
develernent, 20]

Sxplein briafly any one of “he fellewing statements:

a) 0ke extent of division of labeur which csn take place
depends on the size of the market's

b) 'From the stondpoint of cconsmic dcvelopment, the
incranaa'in net natienal groduct must be a sustained
incrense'.

¢) T'Rent is the payn~ns to the landlerd which equulizes
the profit rate among capitnlists in the employment
of equal wnits of lnbour and capitel on lands of
different qualities's [10]

Petens



7. EITHER

10.

“Explain the conszaept of 'Vicious Girrle of Poverty' and
exanine how far the gtatenent that 'a couniry is poor
because ske 1s poor' is applicnblec Lo present day

underdeveloped countries, {203
OR

Discuss the ceriteria which help you to diotinjuish a

country as an underdeveloped onc, [20]
EITHER

BExamine the factors that are responsible for the under-
development of en ceoncmy. {20}
OR

Explain the menning of population explcsion with parti-
cular reference to India and diecuss the demographic
characteristics of an underdeveloped econony. [20]

Explain the meaning and forrms of 'Potential Swrplus’
that exists in en underdeveloped country and discuss .
how this surplus can be mobilised, {20]

Discuss the different methods of measuring economic
develornent of a country pointing out merits and linita-
tions of these nethodss 120}



IIDIAY STATISTICAL IVSIITUTE
Rera~x2h and Training Schodl 29
BeStat. Part I11:1967-G8

TERTOTICAL ENANIIATIONS
taticticc=3:_ Statigti _c_s__’l‘_hbc_o_z‘y_n_n_ci Prectical

140:70,11.67 Yaxirmum merks: 100 Time: 3 hours

o)

b)

1)

u)

t)

SROUP A

.1 rnd eny 2 other questions from this

Shor that in simple random cazpling without replacement
Tron a finite porulation the sample mean has uniformly
naininua verience among all linear unbiased éstimates of
the pepulation rean of a characteristice . [10]

In a stratified random sampling scheme without replace-

zent, ottain the optimal allocation (the one which mini-
nises the variance of the estimate of the population

mean) of sample size for different atrata when the total
sample size n -1is fixed. {10}

Describe a method of drawing a sample of size n from a .
population vith N units vhere the probeability of ohoo-
aing eny unit is proportional to the sizc of the unit. [7]

Degeribe a method of drawing a sample of size n  from
a univariate normal population with specified mean and
variance, (8]

Dofire thre following estimates of the population total

of a characteristic y when the population total of an
auxiliary characteristic x vrelated to y 1s known

1; Ratio gstimate

i1) Difference estirmate

111) Regression cstinate {9l

*ind out the approximate variance of the ratio estimator,
when the sampling scheme 1s SRS with replacement.

In a certain pooulation 1t 1s Jmowm that the ob’serv:.xtions

{ are all zero on a portion q N of the ¥ wunits

0<q<1). : .

a) If y and ¢ are the mean and variance rcspectively
of y's in the original populaticn (including the

zero-values) -and o5 is the variance when all the
zero=7alucs are excgudcd, show that

a?) 2 -%—2.- %—u, vheré p a 1- q. 8]

t) Let V; and V, be the varimnces of the sample

ccans whon n  units are drawn at random with repla=-
ecment from the original popuwlation (including the
zero values) and the curtaife‘d populatinn containing
only K units excluding all the zero values,

respectivolys, Show that
3
V-V a1 + )

o
. vhere ¢ = — (7]
1 o? H

peteoe.
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GRCUP B

TITIER
Consider a samole (XyyXosees, xn) of size n from a
standard normil dist:ibBtion. ™ Let

R(Xppeeey X)) = mano(Xy,Xpyeeey X, )-nin. (xl,...,xn)

¥ind out the c,:pcctcd value of the rendom variable R by
j=point Gauss-liermite formula when the sample size na 4.

{ilint: The density funct:l.fm T(Xypeees X,) = max.(xl,.. %)
is given by g(t) = /?_. n (§(t3)“‘1 -(1/2)1;

Lt
vhere O /21_ e 2ul [25]

-0 T

OR

The table below gives the frequency distribution of the
nunber of albino children in families of five children,
with at least one ablino child in the family.

numbey or albino ;

children in the famsly| L 2 3 4 5  total
number of families 26 23 10 1 1 GO
Fit a truncated binomial distribution to the Zata.

In a population with K = 6 units the values of Y,'s

are 8474, 6432, 722, 2,03, 1.02, 9,20. Calculate the

sample mean ¥ for all possible random samples without
replacenent of size n= 3. Verify that ¥ 4is an unbia-
sed estimator of the population mean and that the vari-

ance of ¥ 4is given by

o
v(y) = l——;_‘ _:1: where o> 1ia the
variance in the population. {15]

The followmg data relate to a population divided into
4 strata.

stratunm number of units in  variance of y's
no. the stratum in the stratum
1 112 1232.,5
2 203 765049
3 422 10234.2
4 263 3795,.1

Obtain the Neyman's optimel allocation of sample sizes
to the different stirata, vhen the total sample size
n = 100 is fixed. {10]



INDIAY STATISTICAL INSTIT'TE
Resezrch and Training School E
B.State Part III:19067-68

PERIODICAL EXAMINATIONS
Statistice-3: Probability.-

Iate: 2741167, Haximum marka: 100 Time: 3 hours
1. State and prove the Inversion theorcn for charactérietic
functions, 20}

n.2)" When 'do you say that a sequence of d1~tribution functions
converges weakly.’
b) Examine 1f Pn converges weakly whoer defined as follewat
1) .F, is the Q.f. of the uniform distribution on (-n,n),[4)
11) F, 1s the'dsfs of X5 + Lo+ X, where

X1 Xppreee X, ere i,i.d and P(Xn1=0) =p, and
B(Xyy =1) = 1=y, p-> 1, n(le py) =2 0. (4]

11) F(x)a] 0 x<=1-1/n
1/4 =1 -1/n{x<0"°
1/2 0<{x<24+1/n
3/4 2+1l/m<x<3

1 3<x [4]
x1+...+ X
iv) Fn(x) is the d.f. of --—-—-———— where X, ¢Xp,ee
are 1.i.de end E(X)) = 27, (4]
Ze Let 81 and 62 bé independent random variables with
distribution functions cl(x) and €,5(x).
(a) Ovtain the defs of 7 + 65. {4]
(b)  Obtain the cufs of 8 + &, (4]

(¢) Show that the sum of two independent Poisson
randon variables also has a Poisson distribution, (4]

te) xl.xz are randonm varlables with a Joint density func-

tion const, e“x“"-x2 (xg-l xg-l + szl xg-l), >0

X 2 0.
1) Find the valuc of the constant. [4]
11) Find the conditional distribution of X; given X,. {a]
111) Find the conditional mecan of X, glven X;. [a]

b) X and Y are independemt normal random variables with
ncans zero and unit variances, Obtain the variance co-
variance matrix of the random variables o X,

(PL+ N - P ). 4]

Peta0.



b)

cc)

Ge

Ck4-dn the characteristic function of the Caucny distri-
butions

(s)
Examine if -the following are gefs'sj give reasons,
4 k
1) %, {a:
2 .
11) e ¥ /2 ain v /42, {41
111) sin t/t. 4
1) How many timcs een a cof. Ve aiffercntiated at o
if the distribution admits of n moments?’ [3)
11) How many monents .w:lllzaistributién adnit 4if {ts
cefs can be differentinted n times at o. [3)
State whether the following arc tru» or false.
1) If a secquence of characteristic functions conver-
£93 to a characteristic functisn then tke cor-
responding sequence of .def.'s convorge veakly. (3]
11) If a cef. is difforentiable at one point it is
differentiable everyvhere, [3]

1i14) If two characteristic functions agree on an inter-
nal they agree everywherec. [3)

D L



1 _la J0APISCICAL INSTITUTE
Regusrch nnd Training Scheol
e StatePart II1:1967-63
HID-YE:Rl EXAIVATIONS

Mathopatics-ai Aalysis

D2t0:18412487 Maximes marko: 100 Tim=: 3 hours.

1,a)

t)
¢)

2,a)

b)

¢)

3.2)

b)
e)

l.a)

b)

a)

Not2s Angwer Greuna A and B in serorabe enswerscripts.
Graun £ Maxe. nmarka:s 50

-

Ir a = “"3;2:1+ L, show that a, => 1/3.
It a, => £, show that layl =>IL]+ TIs the converse true?
Justify your answer.

Find a neceasary and sufficient conditinon for the conver-
gence of a monotonic saquence. 5+448]a(17]

Let f£(x) be continuous in [-1, 1] which essumes only
rational valuea and let £(0) = O, Prove that f(x) =20
everywherc.

Let f{x) = [x], in [0, 4].

([x) means the greatest integer less then or qqual to x.)
Is f Riemann-integrable? Justify your answer,

Let f(x) be & function defincd in [0, 1] as follows

N 0, when x 13 rationsl
£(x) = 1, when x is irrational

Show that f 1s not Riemmin-integrable. 164546)=[17]

When do ycu say that 5 is an extreme value of a fune-
tion f defincd on a finite closed interval?

Show that 1f f(e) 13 an extrenme value of a function
£(x) then f£'(c), in case it exists, is zero. Ie the
converse true? Justify your anawer,

Give an cxemple tc show that f£(c¢) pay be an extreme
valuc even when f'(c) does nnt exist. [5+6+5]a{16]

Groun B Max, marks:50

State and prove the Cauchy-Hadmard's thecrem for .power
series.

Determine the radius of convergence of the power series

n .
= 2 (you have to evalueto the limit under consideraticn).

Exhibit two complex numoers with the same modulus such
that the series converses at ona point and not at the
other point. ) {8+7]=[15]

Let R be an open bounded rcctangle in the complex plane
and f a holomorphic functisn on R.

If the derivative of f 15 zero at every point of R
then £ i3 a2 conztant.

450 O 20 THZ NEXT PAGE



a)
b)

)

a)

e)

1f |f(z)] =1 foreach z in R then f is a
constant.

If 1(z) £ 0 for ony point 2z in R then -f-](;)- is

also holmorphic. [5+545)=[3:

Answer whether the following statemcnts are true or
falgees If truc prove them, if falso give a counter
examples

A holomorphic fungtion defined on a region is continuous.

Any absolutely convergont gorics of complex numbers is
convergent.

If tho Radil of convcréence of the power series

ra:" and Eb2" ere finite then the Radius of
convergence of the pover scries E (a.n-b bn-‘zn is also
finite.

The set of all comple X numbers with modulus equal to 1
is an open set in the complex plane.
For any seqience (c,) of positive resl numbers,

C,
Un inf 241 ¢ 3 inf g/c; . (343434546 ]=[20
n



INDIAT SPATISTICAL IMSTITUTE
Regcarch cnl Training School B
ReStats Fart III:1967=68

MID=YEAR EXAMIUATIONS
Econonicy=3

Date:£Ce12,687 Naxinun markss: 100 Tinoe: 3 hours

2,

Se

€e

Te

:N

Motet Answer Oroups A,B, and C in separate answerscripbs.

Crcun A
SITHER —
Analyse the possibility of overproductisn in a capitalis-
tic eccnomy as brought out in the arjunents of Ricardo

and Malthus. [2€1
oR

Elucidate the Marxian arguments on tho problem of under-
oconsurniption in the canitaliat system. 25)

Explain driefly any one of the following statements:

a) In the stationary state thero are no profits even
though wages are At thc subsistence level,

b) Marx's law of the felling rate of profit indicates
a potential tendensy which, though nst realised, mey

none the less be important. {15]
Grous B
EITHER
Discuss the view that the present system of prices in
the USSR is impeding the growth of Soviet aconomy. (18

[0):1
Discuss the new role of profit in the Scviet cconomy. 5]

EITHER
Discuss the view that without colleetivisation of agri-
culture, the pace of industrialisation in the Soviet

nion would have been slower. [15])

OR

Write shoart notes on any two cf the following:
a) NEP [15]
b; var-connunism (15]
¢) sciasor's crisis.

Grour C
Anser any two questions.

Discuss the problems of measuring National Income in en
underdevelaped country. (15)

Discuss the tngrodients of economic development of a
country. f15]

'Then unemploynment exists, dissuised or obvious, the

choice of factor vrovrrticns nay de complicated by a
confusion or merging of objectives, betweon maximum rats

of advance in output and maximum employment's Explain

and State whether an undordeveloped country should

follow labnur intensive technique or capital intensive

vre in the pracess c¢f develnpment. [15]

Exanine the role and linitaticns of Tend Roforms measure
in the process of econenic develcopment. [15]



INDIAK STATISTICAL IWSTITUTE T
Reasarzn and . Tralning School
-BaSt~te Part I1II & 1967-68

MID-YEAR EXAKTUATIONS
Frobability

Date:21412467 Maxinum marks: 210C Time: 3 hours

1.a)

b)

2e

3.3)

b)

4.&)
b)

5.a)

Jnaver eny, £ive quentions.

Define clearly roandom vari-ble, distribution function,
discrete diotributien, cortinucus distribution,probability
donoity functicen fcr the bivariute cnsec, {1

The conditicnal distritution of X given Y = y(y> 0) is a

Poisson with: paramcter ne The distribution of Y hes
density functicn .

0}

Y gt ey [y o0

‘Obtain the joint distributimn mnctir;n 2f (X,Y) and the
narginal distribution of X. {10}

Let X be ony random vari-ble. ,Denoje its centrn] moments
Y Ky Ky Hos otcj let py =43 / s Ba = H4/ .
1) Obtain the variance of aX° + bX. 51
11) From the sbove or otherwisc shsw that )
fo 2 3y +1. £
111) Let X tzke the valuc O with prodbability 1
ard the valuwe 1 with probability p. Celculate
HoyHgskygy Bl and fo fer Xo Verify that pa=|31+1
is true ir this onse for all p. (8]

(X,Y) have a unifora distrituticn on the region bounded

by the linss x+y=l, x4y=-l, X-y=l ond x-y=-l. Obtain the
nareginal distributions ond tihe eonditisnal distributions.

Ao obtain the verianec covarinnce matrix of (X,Y). {20}

If on the gnge pegien 2a above the density functinrn of
(X,Y) 18 0(x2+y°) obtain the conatant C and all the other
entities rentioned in the above quastion. (10]

Ientien three proporties ¢f a charncteristic function. sl

F(x) 1s a functi~n defincd for all retismal x end is such
that F(x) ¢ F y; wherever x<y, x,y rati-nal and

1in F(x) =>0 (1) as x «> - (=) through rational _1I-
values, Define a distributicn function G‘(x) based on P
such that at exch y vhich is a continuity point of G,

¥(x) -> 6(y) a5 x =>y through retiznal values. {15)

Lot X have a Poisson digtributisn with paramcter Ao Show
that the distribution of

X =

VX
converges 1 a nernal distribution as A => «, {Une
characteristic runctisnd.) (8l

GO Oi TO TiZ WEXT P.GE



b)

e)

6ea)

b)

c)

)

Show that tiie sunm of two induncndent ncrg11 randsn
variables (means pyyHa, vari-nces of, aé) has also a
noroal distritution,

The r-th raw nmenent ¢f a random variable X is

p(p+l) ove (p+r-1)'(p> 0). “het is ite characteristic
function?

Let X bo a randem vuriable with p.def. f£(x). “hat is
the pedefs of
X+ 34

g1

Let X, ¥ be independcent normal rand-m variables with

neans 0: 0 and variznees 1, 1. hiat is the joint dis-

tribution of (X cos © + Y ain €, X cos & = Y B8in 8)?

. P
Let X be a random variable with p.ds.fe f£(x). State somo
ccnditions under which yosu can rcadily obtain .tho p.d.f,
of 3(X). 'mnt is the pedef. of 3{X) in that case?
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1.

26

3e

1.

- p = o2

Mote: Answver Grouns A.B nnd C in neparate answerscripts
Sroun A

It ig desired to test Hip = 4 egninst Aip < <4 on the
basis of a semple of size 10 froa a hinomial pepulation.
Give a test of exnet size 1 and cerpute its power when

State and prove Neyman Pearson lemmn in the case of con-
tinuoms distributions.: Use this result to obtein U
test of Hip = O against A: p < O based on a sanple of

{6 +4)=[10]

size 12 from a N(u,1) population, [1248)=[20]

Let Xjpeery X, ba n stmple from a normal population
with unknaovn pmean g and unknown varisnce 0'2. Use the
1ikelihood ratio method to” test "Hiy = 0 against

A k£ 0.

(It 1s not necessery to derive the maximun likelihood
estimates of the parameters involved).

Greur B
Attempt Qo1 ond nny cne fron the rest.
Fron o population divided intec k strata, ny obacrva-
tions are drawn with replacem:nt ant with equal probabi-
lities from the i-th stratun, i=1,2,e¢s., ke
a) Ovtain an urbiased estimator ﬁ of the population
mean p on tha basis of the sanple.

b) Derive *he varinnce of this estimator and an
unbiased ¢stimatsr of this variance. .

c) Suppcse that the cost function for the sempling
project is of the following form:

k
cogt C=A+ I n,7
1 1

where A = overhend cost

Ci cost of surveying one unit in the i-th
gtratum 1 =1,2,.,., ke

Find out the optimum values of the ni's i =1,2,00a9k
N - . Ay
léinmising varinnde of u‘ subject to a fixed total cost

Suggest on unbiased estimate of the population total for
a two stage sampling scheme in which, units in both the
stages are selected with equal probabdbility and witheut

replacement, Assume that each first etnge unit contairs

the some number of sccond Btngu unita 2nd that from each .

of the m galoectrd first otnge units, a constant nuaber n
of sccond stagn units are gsclecteds

GC Gl TO THE WEXT PAGE

f1cl

[25]

-[151



-2-

3, Show th~t if given X = n, the conditlionsl diatribution
of a rondonm variable Y be bincmial. b(n,=n) and if
narzinally th: random varigble X has a Poisson p(\)
distributicn then the merginnl distridbution of X ds
also Poisscon end is preeisely p(An).

Group C
Statistics - Prasticel

1. Consider a rendom variable X toking values 1,2,.4., n,
with

P(X = x) €4 xemg{x) x=1,2,...,n
where mg(x) = (o™~ )X, o0<¢o<1.

Find out the digtribution o7 X cnd fit this distributinon
to the following data (n=5 in this cese).

Distribution of the number of albino children in fami-
lies of five children, with at least one albinos clrild.

no, of albino children 1 2 = 4 5 totel

in the family v
' nunber of families 26 23 10 1 1 60
- o {2

24 A popﬁletion contains 6 wnits with tho.following velues
—of y; nnd Xy

unit 1 2 3 4 5- 6

¥; 239 4,01 5.2 Bi6l 9489 12,24

Xy 0.23 1429 3.02 4,29 5432 6.14

By working out 1l cases compnarce the precisicns of the
ratio and the difference estinators of population total
for simple r~ndom samples of aize 2, without roplacenment. f20]



INDIAN STATISTICAL ISTITUTR
Research and Training Schonl 331
B.State Tart III: 1967-63

MID-YEAR ZXEAVINATICHS
Statistics-3: Tata Processing

Date:25612467 laxinua marka: 80 Time:l}: hours

1. For cach of tit2 folloving statiuents, atate whether it
1g true or f~lsce

1) A floatin~ peint quantity ean never appear in a
fixoed point exprcsaion

FORMAT statemant can apacor anywhere in a FYR'AT
ProfraTmics .

111) C{UTINUE 43 a2 dummy st.tcment that ceuses no pddd-
tiennl inatruction in the sdjcet programne, So it
is of n» usec.

iv) The stoatement 'IF (a) 1) ,M,,n," tronafers the cen-
trel to nyyng, or rn.' derending on whether the value
of a i3 >, =, or < Zaro.

Every input-output siatement in a PORTRAYN prograrme
nust have a rorm~t ctatement zoagsciated with 1t(5 x33={15]

~

1i

~

v

e Exanine the follrwing statcenen®s. Cerrcet errors, if
any.

1) pri=usIdN, A(10), B(5,5), C(I)
11) 4AT = 3(8.* B4C /4.0)
111) A(0) = A(1) - A(2)*A(3)/3Y
iv) ¢¢1d (4,5,6,7,10)7
v) 2405, P = I,M,J. (5 x31=(15]
Sea)  DIME=ISI¢N A(10),3(5)
READ 100, (a(1), B(I), I =1,5), (a(J), J=6,10)
100 FERMAT (27543/375.1).
i) How many cards are rcad?

11) Write dovm the szquence of the quentitics read frem
ench cord according to the above fornat.

b) READ1, A, X
DIIELSI¢N A(5), X(5)
B=0
)10 T =1,5
o2 J=1,5
I FORMAT (10 F 8.C)
© IF (X(J)) 20, =20, 30
30 A1) = A(T) + Z(3)
10 B = B + X(I)
20 CQUTINUE
1) Is this - valid se% of cteterents?

ii) Can you rearran;re the nbcve instructicne to make 1t
a valil g~t?

GO il TO THE NEXT PAGE



c)

£ea)

o)

-

n2nsrdh Li(2)
=2
10 Il = 1,2
(o]
=11 =1
=J1 -1
12 I°f (1) 10, 10, 11
11 1P (J) 10, 10, 13
13 L3 = LB + (I~ 22(1/2))* (708 (2/2))
I=1/2
J =J/2
6419 12
10 LI (I1) =1 = 2¢(LB -~ 2+(LB/2))
Write dovn the fin-l cutput of the ccmputation done with
the help »f tke abcve procrommes [15]
¥rite a short note on ISI mndification of FORTRAN IT. [5]
The vcolues of XysXggeeny X cf n variedble X are

punched ¢n eards in a suit=ble format, Yrite a
FORTRAY progromac to cnrpute the standard deviation of
X and to print tre result in the form 'ST™D. DEV. = ... [15]

see
[}

M e



Date:

1.

Ja

4.

INDIAN STATISTICAYL INSTITUTE
Research and Training School =]
Be State Fart III:1967-€8
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Give one example af eacht

a) Nucleotide, (b) Fat soluble vitemin,

¢) Water soluble vitamin, (d) Antibiotic,

e) Purine. [10]
Deacribe how fotty acid is oxidized in marmelian cells. [15]
Describe tha functions of different pituitary hormcnes. (15]
How can you estimate vitarin-C {in lemon juice? [10]
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1. Standardize the given 2, 4-dichlororhenol-indophenol

dye against the standard ascorbic acid solution,

2, Determino the concentration of ascorbic acid in the
urkmnown sazple and expross the result as mp. of

ageorbic acid per 100 nl,
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1.

2

Explain the following terms:
Phase space, MNicrcstaies and macrostates, Thermodynemic
probability. [3x4)=[12)
Establish Stirling's epproximation: 1n (x!) = x In x - x. (7]
Starting from the first principle show that the number of
phase point3 in the i-th cell is given by:
N

Hi =7 &xp (—Wi/kT)

the symbels having their usual moanings. [20]

Suppose tkere are three cells in phase space: 1,2,3. Let
N = 30, Hl = N2 = N3 = 10, and - 2 Joules, Wy = 4 joules,

wy a 6 joulos. If gliy = -2, find 3N, and 3N, using the

two condition equationse (5]
Consider a system of 106 particles and a phase space of .
5.105 cells, in which the energy wy is the same for all
cells. Vhat is the thermodynamic probability of (a) the

most probable distribution,.(b) the legst probable distri-
bution?

Apply the Maxwoll-Boltzmann stetistics to a monoatomic
ideal gas ensorble and deduce the familiar equation of
state of an 1dcol gas, {20]

hat is the essential difference botwoen 3ose-Einstein

and Fermi-Dirac statistics? Apply BosevEinstch statistics

to derive Planck's formula for tho density of radiant

energy in an enclosure whose walls are at a temperature

., [5+415]=(20]

Compute cn the basis of the Ferrmi~-Dirac statistics, for
4 rhase points and 2 cells, and with n= 4, the thermody-
nanic probabilitiea of the macrostates Ni = 4, N, =0}
Ny, =8, Hj = 25 Hi =1, Nj = 33 “1 =0, I, = 4o Vhich

macrcatate has the greatest probability?
[2 x4+31=(11]
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ote: Angwer Grouns A and B in separate anawersc;ri_gts.

Groun_A
l.a2) Explain clearly the term ‘uniform continuity' of a fune-
- tion fe (6]
b) Show that every continuous function on a closed bounded
interval 1s uniformly oontinuous in that interval, (sl

20a) If f£'(x) > 0 for every point x in {a,b], show that
f£(x) 1is increasing on [a,b]. [5]

b) If q”(x) > 0 for every point x in {a,b], show that
for every set Xy 9Xpseeey Xy of poirts in [a,b]
9 [xl—"ﬁ—:—tﬁ SR 190q) + qlxy) + oue + @l (8]

3.2) From first principles show that the function f£(x) = xz

on [0, 1] is R-integrable and find the value of th

int :gral. . [s]
b) Show_that the product of two R-integrable functions on
la,b] is R-integrable on [(a,b]. {7}

o) Let X be the closed unit interval and T ToseeesTpyece
be en enumeration of rationals in X. Defi;lo

£(x) =;3‘—' 1f x = r;

=0 . otherwisee

Show that f 13 Reintezrable on X and find the value

of the integrale [10)
Group B

40a8) If Z an 18 absolutely convergent geries of complex
nunbers and & bn is a rearrangement of 1t, then show that
z bn converges to the same sum as % 8.

b) Dofine the product of two seriess If I a,=2 and Zb =D
and i1f the two' series are absolutoly convergent then show
that the product series converges to aeb.

¢) By using (b) or otherwise show that for any two complex
numbers a, b

e(a + b) = e(a).efb)

where e 1is the oxponential function. [8412+4])=121]

+2) State and prove the chain rule for holomorphic functions.
Formulate any such rule for continuous functions.

1) Show that a holomorphic function defined on a rogion
should necessarily be continuous.

GO O TO THZ IEXT PAGE



.c)

a)
6.

<a)

b}

¢)

o
-2

Let f£(z) Ybe a holonorphic function_defined on an open
Rectangle R. Define the function f on R as follows:

f(2) = conjugate of the complex numver f£(z)

- for 2z€R.’

Show that £ 1o_continuous function,
Show also that f 45 holomorphic if and only if £ is
constant.
Give an example of a powe: series for vhich the radius »¢
convergence 1s zero. : ,[6434842)=11;

(In enswering this question you can essune integration
of real valued functions of real variatle).

Let:[e b;] be a closed bounded interval ¢u the renl line .
and f(t) be a complex valued continuous functior defined
on this interval. Give a suitable definition of
b
_gr(t)dt.
Tet f£(t) =t + it for t%l0, 11.
Then is f a continuous function? Justify your answer.
Is f d1integrable? Justify your answer.
In case f "is integrable, find '
1
[ £(t)at.
0

Explein the terms ‘*Horizontal Lirk' 'verticsl Link' and
‘chain', [44543]1=[12;
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1.

e

4e

Yote: 1) Answer as much as vou can.

11) ALY questiona are to be anguored from first
pringiples, Hawever references oan be made
to selutiong of earlier-questions whether
answered or note

Let X;,Xgsesey X De independently and identically

distributed with normal distrivution with mean u and
variance o=

Let X, = % Xy/n, 8 = % (X=X )%/, Zy= (X0 /e

a) Show that the distribution of zf 18 a2 X2 with1
defe

: n
b) Show that the distribution of £ 32 1s a X% with
n d.fo 1

c) ihow that )-(n and Sﬁ are independently distribu-
ed, .

d) Obtain the distributions of X, and SZ.
e) Obtain the distribution of

/n=1 (in- 1)/S e
£) Obtain the distridution of

- 2,0 n 2

(&, - )%/ (ne® fzih

xl,xz are independently and identically distributed
uniformly on (0, 1). ’

a) Obtain the distribution of L+ X, .
b) Obtain the distribution of x1/ Xge

Xl, Xz,..., X, ere independently and identically dis-
tributed uniformly on (0, 0).
a) Obtain the joint distridution of (Yn, Zn) where
Y = min Z = max
n 1515:1"'1' ™ T3¢i¢n X
b) Obtain the distribution of Z,-Y .

X = (X yXgye0e5X,)* has a multivariate normel distribu-

tion vith mean pu and non-singular variance covariance
matrix I, :

a) Obtain the characteristic function of X ?

b) B xn 18 8 matrix of rank p. Obtain the distribu-

tion of ’1: p X1 vhere x =B 2(‘?

[5)
[10)

(10)
[10]

(20]

[12]

(8l
€:))

(10]
[20]

[10]

(15]
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1.

2

3e

Angver all three part-,

Part A.: Dofine or exmlain the following terms:
Psycho=physical relationship
Absolute threshold
Differential threshold
Psycho-physical scale

Part B.s Give an exanple of sach of tho four terms in
Part A for the auditory sensory modality.

Part C.t Desceribe an oxperiment by which tho absolute
threshold, the differcntial threshold, cnd a
paycho=physical scale could be dctermined for
the olfactory sensory modality.

Discuss the three clesscs of cffectors and their
relevance for bechaviour.

Carry out a phonetic analysis ol your mother tsnguece
Classify the letters of the alphadbet (of your mother
tongue) according to tha following categorics of
phonemea: vowels, diphthongs, stops, fricatives, nasals
and laterals, and glideas Ncoxt to each letter, give
tho corresponding letter in Erglish and an English wora
indicating thn sound.

(501

f2s]

[25]
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1

2,2)

3e

4o

Se

b)

a)

b)

ﬁote: All queations eerry egqual marks.

The reinforced cement eoncrote foundatisn foosting 10'-long
X 3' wido supports at ito centre, a column of square cross-
sectinn 2' X 2!, and is subjected to a soil pressuro of

one ton per square foot. Celculate the bending moment and
shear force at the face of the columm.

Derive the following formula &=

E i £-
b3 = I = y .

A simply-supported bcam of rectangular crogs-pection 10''X5"
wide and with a span of 10 feet supporta a uniformly distri-
buted load of 1000 1b, per Rfts Calculate the maximun
flexural stress.

Draw the shear force dingram for the beam loaded and doscrd-
bed in the quostion Hce2(b).
Calculate the maxirmun sheor stress for the said beeame

Find the deflacticn at the mid-span of tho simply supperted
beam describcd in the question No.2(b) and subjected to a
loading varying unifornly from 1000 1b./Rft. at the left
hand support to 3000 1h./Rft. at the Right Hand supporte
Assuze E =1 X 106 poi.

Writé short notes on (a) Rolled steel Joiat
(b) Moment nof Resistance
(¢) Bending moment
(d) Pree Yody diagram

cecm-
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ficte: Anewer Grours A and B in separate answergeripts.
Group A

1.

B/b \("

/e
Independent gcusurcnento cn the angl of the triangle
above are glven below in degrees:

= 5941 b = 6044 ¢ = 6061
ata 58,6 b'= 6143 c'= 59,2
A = 120,5 B = 119.8 C = 120.,7
At= 122,1 B'= 118,7 C'a 121.5

1) If the true valucs of the angles a, b and ¢ are
denoted by «, p and ¥ =180 - a - B respectively,
estinate a, P and ) o (Hint: Use the geomctrical
properties known).

2) If @ end B are the catinmates obtained in (1)
estinate the dispersi-on matrix of the vector

(ﬂv?)- R
3) Testif a=p =Y. [20410+5)=l25]

2e The following table giveas the neans and corrected sums
of products matrix for three variates Y, X, end X, .

Mean X Xy Y
I‘L 39.25.0—0.— —984.500 _2-84.030 461.415
X, 441812 212,769 334.456
Y 19.6594 35644070

1) Obtein the linear regression formula

Y =By + Ty + PoXoe
2) Test the hypothesis H : By + By = 0475, (10415)=(25]}

GO Oi! TO TIIE IEXT PAGE



Se1)

b)

4.5)

b)

Se

wgwer any two questicng.

Ciow that the cethod of least squares proviuds mininun
varianece linear unbiased cstimates for estinable parame.
tric functinna in the standard linear estimatinn set-up,

wo have obscrvations on hoight (X) and weight (Y) for
children from three localities, there being ny children

from the i-th locality

1) Derive a test to-conpare the regression coofficients
of Y on X/, :Ln\the three localities.

11) If the test shows that the regression coefficients
are not egual, how'would you examine if the diffe-
rence infregre sion coefficients in the first two
groupa has been rcsponaible for your rejecting the

hypot‘iesis ? \ .
X follows uniforn probability law on {0, A], Obtain
polynomials pi(x) = 0,1,400y 5 such that

1) P,(X) 1s a polyncmials iz X of degree 1
11) E[p (X) 24007 = 344

where 2 = 0 Q) 1f 143 (1=1.

Explain what is meant by interaction detwcen twn clas-
sifications and derive 2 test to examine the hypothesis
of no interactions. [5+10)<|

Write short notes on any two of the following:
(a) Missing plot technique
(b} Analysis of covariance
(¢) Orthogonal polynomials.



tc:1e4468
Notes 1. Answer any four questions.

24 ALL questiona carry equal marks.

_1|

2e

Je

- Se

[N

INDIAN STATISTICAL INSTITUTE
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B.Stete Part III: 1967-68

FIRIODICAL EXAMINATIONS
Economics=3: Indian Economics

Maxinun narks: 100 Timo: 3 hours

wrat do you widersiand.by the torm Péreim.Trade?
How would you distinguish it from Internal Trade?

Write short Notes on:
a) Balance of Trade
b) Balanco of Paynment
¢) Terms of Trade
d) Foreign Exchange and Foreign Exchange Reserves.

Critically examine the trends of India's foreign trade
during the three 5-year Plans period, particularly vith
reference to the pattern of the foreign trade, in terms of
composition and direction,

Discuss the factors behind the elow rate of growth of India's

Exports since 1950=ls.that role did the movement of internal

prices play?

How would you explain the growing foreign indebtedness of
India? Identify the unavdidable and avoidabdle facters

responsible

for the phenomenon,

'The devolepments in the sphere of India’ $ foreign Trade

since 1950~
development, !
view,

reflect. the impact of hor planned economia
Do you agree? Give reasons: for your
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The nunbder of marka pllut.e.l to each (usaticn

is given in brackets © s

Angwor groups A ¢'d B fr zepara*e auswerseripts.

Gronv_A_ Mere. maries: §)

fraver 811 _qucsoions from [l

[roMy.

o) If { b, f 1e a pecttive atvas (e“.‘..' maquines. nd ya,f . &
convcxgent gagquenco. shew tla™ \._ ':_71__, nuavargea to zern.

o, .
b) If 5 2, 7 converges to 'a'. ehry that

1 log| E convergee to lal. Ty i 2omveres

Justify your enswera

¢) Show that tho Zolloving fu=viran ¢ doi’nud or itre olesed

srue 't

unit intervel. assmes evoxyr " 3w hatyien uoro end one

but is discon®inuouy evesywin i
9@ =z
? @ - g

¢ (x) = x, vhen 2 18 ratZonzi <iSferaut from % and %,

] (x) =1=x, othomrisc.

2) Give an example of a contimunus furctio: v2ich ia not
differentiable,
b} Show that the follecwing fuiclien,
2 ’/
£(x,y) = 52- £ Ix, y) 5 %0, 0)
200,89 = 0,

is continuous et (O, 0).

e) It -
£(x,y) '_x:’&;z it 5 0 0. 0)

£(0,0) = 0,

show that 1im f£(v,y) az %, y) +> 10.%) ¢243 nst oxist.

«) Show, from first p=inciples, that tie function, f£(x)=1x

in the finitn cloged intow.cl: ta-%l, is Riemonn intagcrable

and £ind the valio of the ~1t¢.,;:al-

b) Discuss the wnifc.m conversgerce of %12. Sollowing seouence
of functicns '-I fn H defired on the '-lnwd untt .'mt:rval

1

f1(x)A=-—-,; y D= '.'.,'2_-3.-.-
: 14+ nx®

(53

L4}

[s]

(5]

(7]



-l

c) .1 the extreme values'of” the following funetion f

é “ined on the clozed unit interval
R
£(x) s —2%-., , 16}
1+ 20x”

Groun 3 MNaxe nmarks: 50
Ansyer Questiens A and 7 and any one from Questinns

o Fad T,
443) Deiino the product of two scries.
b) If the series T a, converges to a and 'z:bn convergeg
to b, 18 1%t true that their prolust converges to abd?
Lf not, give a oounter example,

e) Then do you say that a funeticn defired on a rogion R
13 continuous?

d) State thoe chain rule for continuous funciions and prove it
by using the (€,3d)=-definition of continucus functicns.

©) State Cauchy~Hadmard theorem for power sericas (Mo proof e
13 neoded)s 1344434543 )={18]

548) ¥aen do you say that a sories is absolutely convergent?

b) Find an intoger n such that the n'th partial sum of
tha following geriecs is greater than 10.
1+ -]2‘- +%§ + 3‘; + eee

e¢) “hen do you say that a functicn defined on a region R
is holomorphic? t
d) State and prove the chain rule for holomorphic functions,

5 [3+5+3+7)=[18])
6o  Define £(z) = |z_|4 if 0
Z
« 0 if z2=0

a) Discuss the continuity of f£(z) at cvery point.
b) Discuss th2 diffcrentiability of f£(z) at every point.
¢) Trite £ 4n the standard form u+ive

a) Vorify vhether u,v satisfy the Cauchy Ricmonn
Squations at (0,0). (444e444)={16]
e Define 2 3

o(z) =1""=+§T+'S_E+ ™
8how that for every complex number this scries
CoONnveorgess : Lot
b) Show o(z + gp) = els;) ofza).
¢) Show that the function never venishes.
d) a2t 13 the cxzat ronge of __?mction‘? {nc proof is neecded)
¢) Is thig fuacti.n one to ono?

about the evast ranme of the function

copr eomplex numbere with gero real
: ' {1+240424242)=(16)

~

a

f) ‘ira% can you s
2s £ wvari:g
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AMUAL EXAMINATIONS

Economies«3: Indian Econonics

Tateillefe€8 Laximun Marks: 100 Time: 3 hours

l.

30

4,

Se

6o

e

8¢

9e

10.

The nunber of marks allotted to each question
is given in brackets [ Je

Answer groups A end B in geparate answerseripts.
Note: Answor anv four questiond: AY least two muat be
fron each groupe Al _questTons carry equnl marks.
Group A

What do ycu dndorstand by the term Publie Financo?

What role would you assign to Piscal Policy in the pro-

cegs of accelerating the rate of growth in a developing {25)
economy ?

!The failurc of Indian fiscal policy during the three

plan periods 1951«2~=-1965«5, lay in the sphere of

resource nabilisati.on rather than in the pattern of

Public Exponditure’. Conmente [25]

Agsess the Public Dedt golicy of the union Government
during the 3rd Plan period. Suggest changes that may
make it a more effective ingtrument for mopping up sur-

plua funds from the publice [25]
Critically exenine the Union-State financial relations
ship during the 2nd and 3rd Five Year Plans, [2c]

‘Deficit financing without effective control over the stocks
and distridution of cssential’'consumer and producer goods
and rav naterials has been responsible for the inflationary
trends in Indian economy since the end of the Pirst Five
Year Plan's Discusss [25

Do you agree that the Indian budgets has becomo more and
more dependent on foreign assistance? Give reasons for
your viewe [25]

Sreup B

Trace the trend in the evolution of the Indian Banking
system and its role in Indian economic development since
1950=1, {e5]

Critically evaluste the role of the Reserve Bank of India
in operating the Monetary Policy of the Government during .
the three Plans, [25)

Do you think Nationalisation of Banks would bring about a
nore fair and rational eredit allocation to the various
sectors of the naticnal econcmys (25]

Exanine ,the background of the devaluation of the Indian
rupee—in 1949 and 1966 and their respective impact on
India's foreign trade and internal pricese [25]
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INDIAN STATISTICAL INSTITUITE
Research and Training School '
BeState Part III:1967~C8

ANUAL  EXAMINARIONS
Economics=3t Bconomics Theory

245,68 laximun Karks: 50 T1ne:1} hours
The number of marks gllotted to each queation is
given in brackets [ Je .

Yotet Attomnt eny %two questionss

"?wo conclusions can be made abcut tho 'larrod models Tre
firat ie that thero is a warranted rate of growth in out-
put which, cnce achieved, will bo muintained. The second
i3 that 1f any other rate of growth is maintained then

the adjustment within the system will move the rato, not
towards, but further away from the warrantn® rate'.
Criticelly exanine the stctemgnt,

Explain with the help ef Mahalenobis model how larger
investment in the producer goods.gecter is ccnducive to
higher rate of growth of aggregate inccme in the long
rune Discuss the wealmesses of the models

What would be tho nain common elements of mathematical
growth models? Discuss the conditicns for the practical
applicability of these models partiocularly for construc-
tion of models for planning.

f25]

[25]

[25]
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« State Part IIX:1967-68

ANUAL  BXAMINATIONS
Statistics=3: Probability

Maxinun Marks: 100 Time: 3 hours

The nuxbor of narks allotted to oach questien
13 pivan in trackets [ Je
faswer groups A-end B in separate answerscripts.

Greun A
Uate: Answer 0,4 and any two questiona of the nt tho rest

——

Irom this group.

The conditionsl distribution.of X-given Yey 1o
‘Poissen with parametor ys The marginal distributisn of Y
is a Gamna distributisn with paramcters n and p.

a) Obtain the joint distributien of X end Y.
b) Obtain the marginal distribution of X.
e) Obtain the conditional distributizn ~7 Y given Y=n,

ned, lye0s .o

tributed with pedafa ©7%, X 3 O.v ¥(;) and X(py are the
snallest and the secsnd smallest cmong xl”"'xr‘

a) Obtain the joint distribution cf (X(y)sX(g))e
b) Obtain tho distribution of (X(p)~X(y))e

[4+e+51.u5]
JXyeee-0X, (n 2 2) aore irdeperdently and identically dis-

¢) Obtain the limiting distribution of g\x(l')- ) [5+5+5]=[;.5]

. Lot xl....,xn, ees -bo indopendently end identieally

distriduted with mean u(£0) and finite fourth moment. -
Obtain tho asymptetic distributiens of the following:

X3+  +X ‘
(&) Ry = T2

(v) (";("(n)—u)/sn vhere S = 2 (x -I(n)) /n

(e) X(n)
Yhat is the definition of convergence of. d:l.stribution
functions usually used in Statistics and Probability?

Let a sequence of d.f.'s‘_ P, converge to a'd.fo P as

n e> @ in the above sensce Let g(x) be a bounded con-
tributions functicne Shew that

J slx)ar (x) => [ glx)dr(x)
az N e> »,

Deduce that the charactéristic function of I-‘ cenverges
to the characteristic function cf Fo
Find the distributisn of x when X hos rcspectivcly:

1) a normal distribution with me~n O and varinnce 1.

11) a standard Cauchy distributisn,
GO Oil TO T2 NEXT PAGE

(5+545)=[15] -

Is)

(12
(3]

(2]
{4]
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“..) 2n exponential distribution, (3]

b) Obtain the distributicn »f %/Y when X end Y are indo-
pendent .nd kave (standard) exponcntinl distributiops, [6]

Greur B
Note: Answer Q.8 nnd any twe questirng of the' rest
fron this rrrun, -

6o Yhat fa the definitinn of a multivericte nornal distribue

tion? 6]
Show that any linecar functisn s a oultivariate n-rmal
.variable is ncrmelly distributed. (4]

Lot (X%;,Y;)s (X5,Y5),e.0 be independently and 1dinti-,

colly distributed bivariate rondon‘variables with s finite
varinncc-coveriance matrix. Let X,\=(xl+...+ )%)/n and

Yn = (Y1+.:r+Yn)/n. Write dovm the agymptotic distribution
of aX + bT, for any (a, b). ) ()
7,3) Construct a scquence of rondsa veriables such thet,
1) X, = 0 1in probability, 1‘:)§1 cxists for every n,:bet:
E(X,) =5 o.
11) X, => 0 in probability V(X)) exists focr every n,
s(xn) => 0, but V(X)) —5 0.

b) Show that
1) E(|x,[) => 0 implies that X => O 1in probability.

11) E(X) =>.03 V(L) => 0 dimply that X, -> O in prode

. bility. _ : (2+24443)=[151]
Be 1) State the inversion theorer for chorscteristic fune-
tions.

i1) State cne form of the continuity thecrem.

111) Obtein the distributien -f F(X) where X hea a conti-
ruous distritution functisn F(x). Also obtain Yhe distri-

bution 2f =2 log F(X%).
iv) Let X;1Xgseesy X be independent variates with con-
- tinucus distribution functions Fl(x)....,}‘k(x).
Vhet is the distributicen of

X
-2 Ilog R(x)? . [5444645]=[20]

9¢a) Let X, -> X.inlaw. Iet Y, -> 0 in probability. Show
that ann => 0 1in prodbebility. .

b) TLet xl....,xn.... he indcpcndcntly‘:';\d identically disi_:.ri-

buted with a defe F(x) adnittinz a continucus non-veonish-
ing pedefs f(x)e Show thnt the somple pth fractile hos
an aeymptotic nermal distrituticon, [5+10)=[15]

GO ON 70 T:Z NZXT PAGE



Let xl,...,xn be indopondqntly ond identienlly distribu-

tod with (A) a normal dietributisn with moan®y and
variance 1, (B) a distritution rhose pedefs is °

A o"x/)‘, X 2 0.
Lot X = nedtan of (Xj,ee.,X) end
xn. = (X14....+ xn)/n.

(a) In case.(a), % ana X, have asympiotic mean u.
What is the ratio of their asyaptotic variances?

(b) In case-(B), (1("/103 2) and Xn have asymptotic mean
What i the ratio of thoir asymptotic variances?
[748)=[15]

1Ce

He
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The number of narks ellotgcg to each question
is given in brackets [ 1

dnswer groups A end B in geparato answerseripts.
Croun A

Note: Ansver any two questicns fronm this rroup.

1.a) Lot Y denote a vector yeclued random variable vith
E(Y) ax B "maVv(Y) =02 I;e vhero X is a known
nxl nxp pxl 2
natrix of coe-officients, § and ¢~ being unknovm pera-
meterse Let Y* denote projection of Y on YW\(X),
the lineer manifold spanned by the colurm vectors of Y.

1) Show that C'Y* is minimum variance linear unbiased
ostimator (MVLUE) of E(C'Y) for any O in RM.
1) Show that for ¢, d in R® Cov (c'Yv,a'ys) = (c'as)e®
where d* d4s the projecticn of d onYA(X).
11i) Give an unbiased eatinator of V(c'Y*). [5+3+2]=11c?

b) Three cbjects 010, and 0; were weighed on a spring

balances The following table gives the weipghing scheme
and the observations:

Objects Heipht
0y 2.2
0, 349

01» 0y 642
05 643

0y 05 7.8

05y 0 9.8

It 1s possible that the spring balance may have an additive
bias in the sense of always giving higher (or lower)

values for weights, Obtain values of MVLUE for this blas | |
and of the true weights of these objects. w20

2,a) Why does one uge transformations of statistics in analysis
of variance? Give a general grocodurc for orriving at
appropriate transformations stating carefully any conver=

gence throrems used therein, 21
b) The folloving estimates of the correlation coefficients
between intelligent test scores were found in an investi-
gation of the relative influences of onvironmental &nd
heredity factorss Analyse the data and comment on your
i‘indings_.
Two dbrothers Tvina:
Reared Living Reared Living
apart topother apart  torether
Correlation
coefficient .235 342 +451 «513
Sample size 50 40 415 53 .
[12}

GO O TO THE WEXT PAGS
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b)

503)

2

The' data below gives hypothotical probabilities and
obscrved frequencios of. offopringcs in fowr classes,:

. Phenotypo Classes . A3 AD a3 .ob
Probability  * x(240) $(2-0) }(1-0) %o
‘ Frequency -+ 102 17 36 5

a) Tost_the hypothcsis tha t tho nb:\ e lhmlcl fits vith
-] =%- ie0s the probabilitice are in -he proportior.

9:313:1,. B . ‘I3)
b) V¥ite down maxirun likelihood Ot‘l"tion for estina-
ting ©. {73
e¢) Test the hypothesia in (a) witheut speciticat‘lon of
¢« (Use a suitable estimate of’ e). []
Group B _
1Note: Answcr any two from questions 4.5 and 6 of
this groups

Explain what i1s meent by ompiricel distribution fwic- -
tion.s Show that the empirical distritution function
convergea to the populatim distribution function (under
conditions to be stated explic’tly).’ How would y>u use
the empirical distribution function to teat the hypothesis
that a given sample arose from a speciied distritutior?

- - [2+3+52=7107
Coupute asymptotic variance for X + Ks vhere x znd s
denote the mean and the standard devi-~tion in 2 random
sanple of size ' drawn from a population and K is e cons-
tant. Hence or .otherilse write down the asymptotic dis-
tribution of X +Ks for the special case v?‘:nre +he s'urp
is drawn fron a mormal populatione 3 [xc:

The following tablo gives breakins strength y ir granms
and the thickness x in 10=4 inch from tests on 3 types
of starch filn, : ’

Wh,unt . Ricla Corm

y ... x Yy . x . Yy . x
263 5.0 556 7.1 731 8.0
131 3.5 552 6s7 77 710 7.3
383 4.7 397 ° 5.6 .604 7.2
302 443 532 8.1 508 - 6.1
213 3.8
a) Test, for differences amonr the storches in exvected
breakinp strength ignoring the data on thicknesss {s]
b) Teat if rcr_—rcssion of ¥y on x 318 tho sanc for all i
" threo gtarch typoss rs]
¢) GObtain ostimite of E(Y) et x = 6 ‘for cach gb. .Jh
type (without assuning “cntmon represcion)e Obtain
90 per cent confidence limits for this for vheat -
starche (s
a) Comparo the sterch typ2s aftor adjusting for the
effect of thickncss ndaunirs a cormon regrcesion of (-

Y on Xe
GO CN TO TX!E NEXT? PAGE
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Bxplain Scheffe's method of simultancous confidenco inter-
vals in a general linoar estination set upe Show how this
interval estimation mothod is related to tho usual FPe-test
of a lircar hypothesise [3+5)a[8]

Three noezles A, B, C were cozpared by four operaters
gelected at randoa from a large nuaber of operatorss
Each operator took throe obsorvaticns on each nozzle.
Table below zivcs totals of these observationa (suitadly
ceded) for each ccabination of nozzle with operator

1 2 3 4
A -3 43 19 42
B 32 19 44 =8
c 9 -9 =16 [

Within ccmbinaticn mean square = 124,
Analyse tre data testing the various hypothoses of

interestes Write down expocted value of mean squarcs

for each source in your annlysis of variance. [1042)a[22)
Viva Voce {10])
Practical recorad [10]
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Tate: 0845663 Liaxizun Marks: 100 Time: 3 hours

The number of marks 2lletted to cach questisn
is glven in bracketa .
insvicr groups A and B in separate answorscripta.

Greup A

Anawer oucstion 1 and onv t"lo_mlcsti_(‘,'l_.; Irom ks
- reat An this joronn h

le Write an aecount cf the'mcthods for treeding self-
fertilising cropsose

Digcuss briefly the role of ‘mutation as a breeding tool,
{1446]=[20]

2 Wiat is polyploidy? Describe the methods for infacing
chromosone doublinge lention briefly the physicnl
cheracteristics of autctetraploid plamts, [3+8+4]=[15]

what 18 heterosis? Explain why attainnent of honmozy-

gosity 1a delayed by selection for vigour? Write a

brief account of heterosis effects in plants and gnimals.
{34646 =(15]

“hat is an isolate? Write some of the important

characteristies of human population 1living in isolates.

The following data werc obtained from threce populations:

Properticn of children dying at early nre

Country Year Porents

first cousins cecond cougins
Us a 1858 692/2936 134/837
Us A 1908 113/672 370/3182
France 1953 165/1417 306/5382

Suggest an cxplp.riution of the differenccs in mortality
between offspring of cousins and of unrelated porents
(_3+6+6] {15]

Group B
Mcver queation§ ~nd any tro quections from the
_restin Ends rroup.
3o Answor zny two of the following:
2) Draw a lobelled dingrem of the spikelet of
* Priticum vulgare. (s]

—_—

11) Mention the morphology of the comnercially importent
_fibr_c yilelding orpgans in the followirg species;

a) Gossypium hircutunm,
b) Cercherus eapsuloris,

¢) Atve gisal-na,
d) Musn Textilis,

0) Ceeon nuetitera, (ax1]=(5]

GO O TO TiE iEXT PAGE
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414) write the names of ten tlants ylelding essential [
olly 5]

Wirite a detailed account on the clonial propagation in
cocos nucifera, [20]

Givo the arca under and productien of Oryza sativa fer
the various agricultural regicns of the world. Mention
the corresponding figures far India and China, [16+4)=[20]

That is a legume? 'Write the scientific nomes of ‘eight
important pulse crop plants. Give a bricf botanical
account of eny legune plante {2+8+410)={20]
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ATUAL  EXNTTIATIONS

Goneral Scilence-5: Peycholosy
Jate: 29,5468 Maximum Markes: 100 Tine: 3 hours
The number of marks cllotted to each question
is given in bracketa [ J.
Answer greups A ond B in cepevate assworseripts.

Grour A liaxe markst 50

Disauss Ae He Liaglow's tiweory of self-astualization,
¥hat are tho characterictics of a self-cctualized
person?

Vhat ere the bacic conditiung of learaing? Discuss,.

Defino 'roliability' of a psrehometriz tagts Obtain
an expressicn for rolicbili*y ard oiplain oow it oan te
estinated from ihe scoics of i aiuvdent> on a sazple
teste.

Crouwp 3 ¥nx. merka: 50
Arite short notes ¢n tre followirg:
Topics from motivation throry:

as cmotion

bs instinct

ce level of aspirstion
de psychological rield
de acquired motives

Topics from learring theory:

ae stimlus gereralizaticn
be stimuluo differentiation
ce memory trace

4, curve of reteriicn

¢e exporimental neurosis

Topica from psychometric theory:
ae diton difficulty

be item discrimination
ce itemeability relaticn.

[15]
(15]

(20]

[20]

[10]
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ARIUAL  EXAMINATIONS
General Scilenec-5: Engincering
3045468 Maximn Marka: 100 Time: 3 heurs
The nunber of marks allotted to each question
is given in brackets [ J.
Jnsver pgroups A and B in separate ansverscripts.

Note: Attemnt ony five questiorg,chanczing at leant two
Arom eac Aune

Groun A

A 15 fte 6' Adianeter stecl beam is supported on a ocntrel
oolurm situated at its mid pointe A vweight of 1 ton is

hung ..at each of the free ends of the beam. "-Calculate the

the maximii fltsural stress. e

Which 1is the idesl section for stcol berns? Give reasovs._ (20]

the follewing formulaes: -
1
il

Explain each terms in

1) § =

Hia | <l

G
i1) </ =
P
Compare the weizhts of equal lengtha of hollow and solid
shaft to transoit a given torque for the same moximum
chear stress if inside diameter is 2/3 of the outside. [20]

Write a short note on Rankine’s formlae for struts.

A hollow Qast Iron column vith fixed ends, supports an
axial load of 100 tonse If the.colurm is 15°' long and
has gn external diameter of 10'" find the thickness of
metal requireds Ascume Rankines constent = 1/6400 and
working stress = 5 tons per sgquare inch. {20]

Group B

Tofine 'Centre of pressure ‘.

A circular plate 4 feet diameter 1s placed vertically in
water po that the centro of plate is 6 feet tclow the sur-
faces Find the depth of the centre of pressure and the

total pressure on the plates Give your comments if the

plate 1s taken 100 feet below the water surfaco. [20]

11) Boefficicnt of velocity
111) Coefficient of discharge, -

Find the tire of emptylng cempletely if the 3' dismeter
tank is filled to a depth of 6 feet 4s provided vAth 2"
diamcter orifice in its bottome Derive the fermla ycu
uses Assume coefficient of discharge is 0.G. [20]

Define i§ Coofficient of contraction

Wirite short notes: i; Open chennelg
i1) Venturimoter

111) River gaugin -
iv) Facter of 8 ety, [20]
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