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Notet Scparate .‘u\;'cr book should he uacd for cach of the Groupa

GRoLP 3

Defina a sequence and the licit.of a sequence, Fxplain, the three kinds

of sequences, and give cxaoples, Giva a graphical interpretation in

cach erse, - thoae of
Let (), 0ot @, ) have reepective linits, 1y and-1,, ~¥hat coa ba eatl, aboat/
(n ob ), .and({k A) whera & s n constant? State n\o condition to be [15)
mpolcd.

WYhat is an open act? What h a clom.i am Giw ull posaible exarples

of open scto ond elosed scts, Establish the inter-rolation between

these two cérfdepta, 'S-t-‘te—nns prove, all results, re"urdiné '.h\.‘ union,

oni interacction of open aeu, and Airun\-ly for closed neu.

Arc there acts, w.‘ich are nelther open,’ ner ‘tlosed? It 80, cite a

few exaopley. .
Mention,(“:}\ny), sore sets, which are belh open and’ closed, " [x}
In what way, the conecept of “open acts", znd “closed scts®, is nore
ajveatggeous than that of " ‘open intervala®, end "closeld fatervala™?

(Hint :~ Consider.the opcrnﬂona of finite interscetior, ond
couplenentation), Give {llustretions [1¢]

~

Define the limjt-pofnt-of & set 2. Irove that, in this dc-flr.;i!ion,

the tcro "open interval”™, cun be replaced, by the tern, "open set”,

Can it be replaced, by the term “closed set™? [151

Let £ be a closed sct, end p, a point, not in 5, Then, prove that,
there exiats, at least cni open act, conteining p,.ond net containing '
any point ofZ, (15)

Define hh—conhnuny, nm' rlghb-eontmuity of [ f\m:tion nt a pomt.
Yhen is n functicn 8afd to be continuoua (a) at o point, (b) in an .
interval and (c) at the cnd-points of a closcd intcnal it the

function, 8 mot defined, outside that xntervnl

Give, an exeople of & function, vhich is

(i) left—é;r'luuunus at a point,

(i1) right-continuoca ot a.peint,

(iii)everyvhere oontinuous, [15]

(Please turn over)



GrotT 11
1.  Show that the serice 2 I S N o) oL -
I PaP P
convergent if p>1 nod divergent 1(.“- pLL.

‘. Test for converfenca tho aerice

(1) T aw’/2ea. {11) = nP/(ae1)"
T
(111 C=yH

2, Sun !hc nerica to lnﬂnuy '

ORI~ R~ R
Shaw '.bnt

) r'n'tm) ﬁrram‘tmnmr--' " =T

(111) Sun to intinity of —’—-2 o + o

w1 ()

1icas detween -1- nnd Ti[ + ~1_2
(me1)

o+l

a. Find the dlf!ercnt.i.nl coefficicnts c'l‘ the following ¢

(1)3{/524,2 To(11) LW_‘

1-~-x
(111) 1og = " (iv) " logx, T
K L _ SR
(v) S1n"x Colnx. . '

1) u y“2 - hzﬁ Cos 2x prova' that

-y (ay*n) (1y21)

(is) Ify-A(xo xfu)tB(x¢,/ +n)

then show that

a2 272
(40 )y, ¢ (2adt) xy  + @)y = 0

where suffixca denote diffcrentintions in (i)__& (h).
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INDLN ST TISTICAL INSTITUTE
Rescorch aad Treining School

Perfodicn) Examination

B.Stnt, II Year

. FROLBILITY
Duration 3 2% howrg Pull Mapks 100 Detes 31,10,03

Apsyer any f{ve questions,

1) It By Epuus E are.n cveots, what is the probobility that

at mm. ono of E aee E -m happen? (You nced not supply th

1
proof ). . (8)

b) There arc five addrcascd covilopes and five letters are placed
at random in those cnvelopes. ‘/hat is the probability that

none of the letters §s placed in the corrcet cnvelopa? (12)

2a) “hat {s the mathematical expectation a random variable? (s)
b) It X and Y ara two random varfables show that E(X+¥E(X)Z(¥), (15)

N Ja) When are two random variablce said to be independent, (s)

b) If X and Y are two independent random variablea show that '
1) e{xy) = E(x).E(Y)
1) V(XeY) = V(X)eV(Y) (15)

4a) Define corrolation §(X,Y) bct'aan two random varinbles X and Y

and show that [9(,Y) ¢ 1. (10)
b) If X fe a r.v taking values & 1, 2 each with probedility

ond Y = x2, find the correlation betwaen X and Y, . (10)
Ga) Steto and prove Baycs! thcorem, . ’ (10)

b) An urn cantofns two balls, It {s known that the urn was tilled
by toosin; a coin twice and putting a white bnll in the urn for
oach head and a black ball for edoh tail, A bdall {s drawn from
the urn and is faund to be white, Fini the probability that the
othor ball {n the urn is also white, (10)

6a) Yat is Binominl distribution? . (s)

b) That ia the prodadility for an ecvent E to occur ¢ ‘= =4 ‘1
1) at lcast once
11) at least twice,

(13)

ip a acrics of n independent trinle with probability p,



INDLAN STATISTICAL INSTITUTE
Negearch and Training School

Periodical Examinatfon
) B, Stat, II year
Duratfon ¢ 24 hours STATISTICS 7 Nov,1963
1, A box contnins 10 ticketa bearing numbers from 1 to 10, Two tickets
are drown at random, without repleccment,
(a) Deacribe the sample apace of the experinent.

(b) If the following varicblea 5 write down the alternative
. values and their respective probabilities ¢

(i) = pum of the numbera on the two tickets drawn
1 3
(11) 'Tz- smoller of the numbers om the two tickets drawnj

(iﬂ) \{3- product of the numbers on the two ticketa drawm,

2, Obtoin expressions for nnd draw rough graphs of the cumulative
diatribution functions of the following rondom varisbles

(1) Values ot}’l T L T T
1 7 10 8 178
Probability Pome 35 38 38 38 38

w) J, =71

(111) } g 180 binooial veriate B(S, é)

3(a);The moment genernting function of o variable ¥ s M. .{(t). Obtain

the moment generating function of )) = f +b where & and b are two
constonta e

().12F 1s & Poisson vnrinte with mean A , what is the moment
generating function nf % w=i—3 ? Fron this fanction find
A

an expression for p.} of ¥.

(o), I8 18 stated that the function t et'h the momeot penerating
tunction of some random variable °f, Show, with recsons, whether
this etatement is correct or otherwise,

4(n),Define tha “probability density function” of a continuous-valued
random varfable,

(b) For a r,v, }’ , the p,d.,f, is kmown to be of the form
f{x) = kx|, =1 ¢x ¢4
= 0 elsewhere. N
Evaluate k, P
(c) Find the moment generating function of the r.v.\)' whoae p,d.f, is
tlx) mae™ X, 0, Ogx (e

. a 0 elsewhera,
Also find expressions for annd { for 7 .

Sssssssssnanat



INDLAN STATISTICAL INSTITUTE
Reocorch and Training School

Periodical Examinationm
0. Stat, II ycar

ECCHC:ICS

. Duration 13 hours Datas 17 October 19G3

1,

2,

3,

44

LN

8.

1,

(N

4,

Note: Scepaypate booklet mhouyld he wned for
each Group,

Attempt three questions from lroup A and

two from Group B, ill questions are of
equal value,

GROYP A
Deacribe the differcnt ways of depoait crcation by banka: Fiplain
fn this c¢onnection tho different forma of ercdit instrumcnts,

Discuss the relationshipc betwcen the guantily of moncy énd its
value a3 explaincd by tho Fisher and Canbridjoe equatfonsy

Exanlbé the role of tbe Central bank as the lender of the last
resort,

Discusa the economic and mocial effects of inflation and deflation,
Do you think that a mild inflation is beneficial for a developing
edonomy? OGive rcasona for your angwer,

Explain the guontity effect and the i{nterest offcet of open
parket operationsi Discuss whether open market policy end
mininum reserve policy ore contradictory or complementary to
each othery

Virite short notes on any threco.of the following ¢

(a) réflation and disinflation, (b) the circular velocity ot
monay, (c) token miney and standard money, (4) clearing house,
(e) fiduciary issue,

GROUP B
"Advantages of co—opcrative farming arise mainly from tts large
aize, joint managem:nt und individual proprictorabjp” = Critically
cxamine the statement, Do you agree with the view that the
cxpansion of co-operative farming would creats more wncmployment?

Review the progress of co-operative farming in Indfa and point out
the mafin drawbacks c¢f the movement,

Appraige the findings and recommendations of the Nural Credit Survey

Committee in Inda, ‘Mot measures have been taken to implement tho
reconmendations?

Vhat are the defects in the present aystem of rorketing of
agricultural produce in India? Explain how co-operstive
gocictice can help the cultivators to remove these defects.
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INOLAN STATISTICAL INSTITUTE
Reoonrch and Training School

Periodical Examination
3,5tat. IT year

PAIYSICS  { Theory ) 26,0,83

rotiont § hr, 18 min MHaximum Ma

State the aasumptions on which the Xinctic theory of gascs
is baged, Show how tho primcipal gos laws may be accounted
for on this theory.

Calculate the r.m,s. velocity of hydrogen molecules at
N.T.P,, given that the density of hydrogen at N,T,P, is .-
0,00009 gm.cm.-a and the density of mercury is 13,6 gu.cn.'a

(18)
Or

Give an account of Andrcws' cxperiments on the {sothermala
of carbon dioxide, What {s thc significance of the eriticnl
{sothermal? Starting from Vander waal's cquation find
R‘l‘n/Pch whero Pc' Vc, Te are the critical econstants of the
gas nnd R tue gne comstant,

(18)

State Kirchhoff's laws for currcnt nctworks, Twelve equal
wires of resistanec r chma are orrenged to form the edges
of o cube, A battery ¢f e.m.f, E vclts and no imternal
resistance is connccted across a dingenal of the cube,

Find the eurrvnt in esch coocuotor,

Define the c,i.9, olectromagnetic unit cf carrent, (18)

Give the theory of action and the copatruction of a
Belobolte gnlvanometor, (18)

50



DDIAN STATISTICAL INSTITUTE
Neseerch and Trafuing School

Periodical Exanination

B.Stot, 11 year 28, 6, 63
CHENISTRY

Duration: { hour Yoximm Marka 50

1: (a)

(®)

2,

3, (a)

®)

wer o w 1tions

State Raocult's.law fo connection with the relative lowering of
vapur presaurc, llow con {t be used for determining molecular
weight of a dissolved substance,

The vapour.preaaure of a solution eontnining 13 gns, of asclute
in 100 gne, of woter at 28° 4a 27,371 m. Calculate the
nolecular weight of the solute, The,vapour preasure of water

at the sane tcoperature is 28,063 m, (he'“_za)

Distinguish betwcen lyophodic and lyophilie colloids, How

maw  the sign of the charge on co)loidinlpﬂrﬁele de doternined?
low does the charge function in detarnining tho stability of

a tollodd?

Explain why a colloddal solution is not precipitated {n the
presence of gelatine?

(8+8+8+7=25)
Defino ‘he terns 'heat of formation' and *heat of combmation',

Explain Hcsa's law of constant heat surmation,

The heats of combustion of armonia and hydrogen are 9,08 and
68,9 Keels, respeotively. Calculata the heat of formation of

ammounia,
(3+440+11025)



+ LDIAT RATISIICAL LISTINTE
Research and Traindng School
B. State II. Yr.
[P - Periodical Examination Tinev 3 hrs,
10,10;63 ' fall mdrks 1100
GEOLOGY

0 answar gix in all,

Group A
Answer Q.2 and Qny two others.

1. Discuss briefly tha abundances of elezenta in the univorse, in the
#01ar syotca dnd 4n the crust of the eerth. Point cut the significant
sinilarities and (ddaninglarities,

2. Are the following stateaents 'true' of 'false!? If 'false'’, mike
necessary corrections. -

1) If there wds on earth an ocean Lig enough to drop Juipter
(planet) in, 4t would flodt bectuse its dewoity is lowor
than that of aca-water.

11) Our earth is the denscst of all planets in the solar aysten,
114) Al interstellar -epacesire abaolute vacwua,
1v) My {8 the nost abundant g19 in the atasaphere of Drima ' )

%) Average surface temperature of the planet Saturn ia high
enough to hold oceans of mater ajmilar to our edrth.

vi) In pAss a8 well a8 in vdlume, Venus is closer to edrth thon
Ary other plamnet in the solar pystea,

vii) The best eatinato mada 8o far of the age of sha earth, is
4,5 nillion years.
v414) The tinner! planets revolve in the saze direction araumd the
s in elliptical orbits whila the !suter' planets revolve
around the sun in ellipticnl orbits and in & direction
" opposite to that of the *imier' plancts.

.1x) The sun contains over 99,8 percent of tlie masa of the solar
8ystea Lut the mijor pArt of ¢he angular mmentun of the
solar system ia corecentrated in the planets, not in the sun
inspite of the concentfation of m18s in the sung

~

x) tjority of the scientists believe that asteroids are

parts of a defunct plaet,
3. Write briefly on -

a) Density ariations within the earth
‘b) Temperature within tho edrth,
4, WAt {8 migaa? Are there 28 mny mgmag as there are fgneoud rockse?
If not, low ¢an ono decount for the comsidorable diversity in
ignasun roclc types?

P..0.

[16]

20]

(6.

(16]
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6.

942}
b)

Croun B
Answer ary one,

¥cite 8hort notes ons

a) Deltn V) Ox-bow Lake o) Orogeny ) Epeirogeny.

Discuss bricfly how the surface of the earth 18 molified Ly ruming

water. oo

" Groun C
Answer iy oie.

Distinguish betweon &

a) Gneisa and Schist

" b) Regioml metamarphiea and Cataolastic metaaorphism

¢) Syncline and Anticline
4) Fault aad Joint.

N

¥rite short notes oni-

a) Primiry and Seconddry structures
b) Norzal and Reverge Faulta,

e y Ccrap D

. What are fossils?

Virite short notes oni

.4) Inprintay .4y) Potrifactioi} 1iii) Carbonieationy

1v) Caat.
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INDIAN ST.TISTIC.L INSTITUTZ
Nesecreh and Troining School

\fi2-tern, exnminatisn, 1063
3. Stat, II Year

TUATIEIATICS X

Duratisnt 2% houra Drtet B Dee, 1003

Notet Answer any five guestiora; Al) ot

fqucatione earry equal mrrka,

Stote ond prove D'Alembert’s Ratin Test, .
Por what valuce of x are the fallowiny scries eenvergent and
for what valuca Are they divergant?

v

: X © warsesess A4 inf,
1.2,3 4.5.8 1.8.6

- 118
*:!

Find the range of valucs of x for which the scries

) 2
1+ gx ~5%) 4 ( ;! - (;« x4 advint, s cenvergent,

By Taylor expanalon find the_expansion upts 3 terns cf tan 46°,
{ 2 2mn i
Diffierestiate 4Lloa oot %} (a"+ax+x")" with respect to un-}(a con bx),

Show that, (Eg)r (axs5)' @ n(n-1) ... (n-r+1) a" (axen)™,

Find the equatior ‘o the tangenst aml normal at the origin to the

2 3
curve piven by y e px4bXT +ex .
Pind the derivativea of the fallowing (Any four) 1

) ﬁ (1) tanlx (510) (el (x3)® (eec),

(vi) Sin-'( a +bhedgx > .

D 448 cosx



'R Intograte the follawing wurety x, (Any four) }

(1) ;_(1_-81]2_ ax (i1) J—ax (141) J ax
‘2 ) x log x 1-.."n2:2
: J ax tap ¢
(iv) ‘—242!,,_2 . (iv) Jxe ax i) [ —°—2—5L
(x"4a%) (x"od7)., v B : 141
8, Evaluate the integrnlin' H
v o ' . ‘ s/ -
(1) Joxainxax (1) P "—g"— (it1) [ ein® 0 20
‘ 0 2 fex o
1 2
dx Ax
(wv) | — N
o 101012 ! a xa 2
. 3 .
8(a), Evaluate J x” ¢dx as the linit of a sum,
. 2 L@ i

() Find the orea of the oval of the parabola of the third degree given
by the equation

cy2 = (x-a) (b-‘:)2 {Shaded port in the tig.)

/




W L STATISTICAL INSTITTE
Zescarch and Trainiog School

Ufd~term cxumination, 1063
B, Stat, 1I Year
WATIFEMATICS TT

Duration t 2£ hourna Mox{mu Markes ; 100 Datet 5 December 1403
1, Prove the following theorum t= If a function f(x) is continuous

in a finite, closed interval (a, b}, then given any £ > 0, it *
is possible to divide (a,b) into a Tinite number of subintervals,
such.that, 4f x  &nd x, are any two pointa in the same sub~interval,

then, |£lx,) - £{x,)|< ¢ (25)
2. Define uniform contipuity., Prove that, a function c¢ontinuous in a’
finite, closed interval (a,b); is also uniformly continuous in it, (10)

Construct A funcifon,.which {8 continuous, but not uniformly continuous,
fn (a,o0), ( 0 ¢a¢ ) und, explain why it is not uniformly
continuoua, M

Conatruct a function, which {s continuous, hut not uniformly

continuous, but not uniformly coantinuous in the open faterval

a, b), 0¢a ¢ b¢on, and explain why it 1s not unifarmly

continuous, (8)

J. If the inverae imnge, with respect to o function t(x) of every
open set is open, then, prove that £(x) {8 continuous at all points. (12)
Prove the converse reault also, (12)
4, Find out, whether the following statcwent are true, or false, If
you feel a particular statement is truc, write "true”, and give
a ghort proofj whercas, if you feel, a result ias false, write

"false" and give & counterexample :-

(a) An open set L, will continue to be open, even after the
P! ’ )

removal of any one of its points, (3)
(b) Any closed set E, will continue to bo closed, even ofter

the removal of an arbitrary point of E, (3)
(o) Aset E is open, only if, at least one limit-point of E

lies outside E, ()
(a) Any closed get is the interscction of closcd intervals, (3)
{e) Even an {nfinito irtcrecction of open sets is always open, (3)
(2) Even an infinite union of closnd nets is always closed, (3)

Consider the following otetements. If you feel, 'a particular
atatement is truc, write, efmply "true”, whercea, if you fcel
a agtatement {a false, write "falac", end, givé cither a
counterexample, or a short proof, na the case, may be

(a) For a single-vulucd function f, the inverse function is
alao always single-valued, (2)

(b) It every open interval (1 ~¢, 1 *6) contains {nfinitely wany
pointa of the scquence (a ), then, the number 1, is necessarily
the limit of the acquence (nn). . ()

(6) The set [2,¢) is neither open,nor closed, ()



INDLWN ST, ZTYSTIC/L, INSTITUTE
Reacarch aud Training School

Lid-ten: exenination, 1963

3.5¢¢, II Year

PRUDASILITY
,kg), ¥hat {s Polsson Distribution, (s)
{b), Find the mean ond voriauce of o Pofsson variate. . (10)
(6). 12 X‘ and X2 are two indcpendent Poiamsen varintes, show
thet 1) )(l + X2 is also o Poisson variate
11) the conditionsl distridution of X,, given X, X,
ia Mnoniai. (10)
2(s); Four numbera are choscn at randsm from the sct of integers
. (0,1,2, 4.s.,0) a2 aro mmltiplicd, What fa the probability
that the resuliing number does nct contain fin the units place
any one of the intepers (0,1,3,5,7,9)7 (10)
(b)  Suppose that 8 mcn out of 100 and 25 women out of 10,000

3(a),
(®).

4(1\):
{v).

S(A);

(1N

are eolorblind, A colorblind purson is choscn rt ron?cm,
¥Lat is the prodability that the person is a male, (issume
thzt moles and fcmales are equel in nugber),

Stote £nd provceTchebycheff’s fncquality,
Prove that if X onnd Y cre tws random variableas,
2
82 (xv) Ce(P). E(¥). Deduce the insquality Ha & #4

L

Waat {4 a mement genernting function?

Find out mcment generating fuoctipns for the following
randon variables,

n
(i) Normal with mean £ cnd varionce o
(11) Binomial with paraocters =n and p,
A deck of n nunbered eards is put into randon order, Find
the mean and voriance of the nusher of matches (cords in their
notural places),
“hat {e the cxpeetation of the number of feilores preeeding

the firat success in an fndcfinite scricy of triala with
probability of succcas p ~ ?

(10)
(10)

(10)

(12)

(8)



YR EPUTORRI DN D T4 W
.‘en-nr:h and Tra{nlnz School

Kld=tern Examinntion, 1982
3.5tat. I Year

STATISTICS T (Theory)
Durationy 24 houra tnximum Marksr 100 Dnte: 8 Decomder 1077

Attmpt all qucstions,
,

1(a). "Yhat do you underatand by "random number tablcs®*?

(b), If a two-digit number s teken from these tables, what fo the
! probablility that this oumber fa divisible by 37

(o), It B two~digit numbera are taken from theso tables, how many
" of these are exprcted to be diviaible by 32

(d)s A large number of groupa of 8 two-digit numbera are taken ag
above, What will be the varionce of the frequency of numbers
divisidblo by 3 per group?

2(a),- Describe the conditivns under which & phenosenon {s likely to
give rise to a Poisson distribution,

(b), Under specific conditions to be coumerated by you, show that
a binomial distribution can be woll approximatod by a Poiseon
di{stribution,

3. In a population thero ia a proportion p of males, Individuals
are sclected onc by onc at random until k males are found,
let ’f denote the nurmber of individuals which {t was necessary
to toke until k malcs were found,

(a) Derive the probability distribution of ¥,

(b) Caleulato tho moment generating function of f and, froa
thia, calculate the mthcmntiul expcctation and urlmen
of¥.

4(a), Write down the expresslon for the probahility density function
of a random variable which has a normal diatribution with
parametera 4 and @ — N(u,0).

(h).' Cbtain the moment generating function of N( M, o) and find an
expreassfon for the r th, central moocnt,

(o), Given the moment generating function of N (“1' al), how will you
derive from this tho memcnt gencrating function of N ”2' 02)7

5, ‘5'1,;',,,‘;‘3 are disercte-valucd random variadles

(a)., It {s know that )‘(}’l - xl,?,, 2023 =%y )= '(rl =x ) P(r -x,,) PO‘G"S)

tor all g , %y, % . Show thut;l,";'e ond ', are pairvise independent
random variables,

(b)e  sSuppose P(Y, = x,Y,mx.) = P(5ax ) P(Fy=x,) for all x,, x,
. Verify it Flx,x,) = Py (x)) Fy(x,)
where Fl(xl)' F,(x,) nre the c.d.f.'s of \,“1 end ),, respectively and

Flx;y x,) the oint cudufs of ¥, %50
(P.1.0.)



e 3.1 and 7 p Bre indepcndent random variadles,

(0).

verify that
u(t) = My (e) My (¢),
where My (t), M, (t) and U(t) ore the moment generating

functions of ¥, 7, and (F,¢ T,) respoctively.

oaocoloooo



INDULAN STATTSTICAL INSTITUTE
Ruscarch and Tralning School

Mid-term exomination, 1043
N ‘Bistng. 11 Yeor
R STATISTICS 11 (Fractical)

Duration 3 hours Full Morke: 100 Datn: 8 Dec, 1R
1, An experiment consista in throwing 12 dice and counting ‘('i.wlma‘ /-SDJ

und ‘sixes' as vuccesses 76,300 such cxperioents were comducted, the
frequency distribution of the number of nmuccenacs observed is given
below, Fit a bioomiat dlatribution, ’

Number of successcs in throwing 12 dice

dunber of feequency  number of frequency

succcaa . Buccosa

0 185 7, 1331

1 1149 & 103

a 326 70 105

3 5175 10 "
4 0114 11 4

s 5191 A2 0
6 3067 SOTL 26,308

2, The following toblc shows tha frenncney distribution of etatures [30_7
: of alult males born in the Unitad Yingdom. .ssuning that the .
distribution is normal, ealcclete the theorctical (requem:hs..
Estimate the value above which 28% of the distribution is
expected to lie,

Hedight No,of men laiakt  No, of men

(inchos inchee)

57w 2 6= 1063
88~ 4 20~ 636
39- 14 = 322
€0~ 4t 724 202
61~ 83 13- YEl
82— 160 14=- 32
83— 394 70- 16
61~ 669 0= 5
65 990 17~ 2
86~ 1223

687~ 1320 TCTAL 8588

88~ 1230




2

3, The foint probability distribution af two randon mrlnblu’ end M l;!o
ie given below,

20 23 20 as 40 13 50
100 | o
s . 02,01 07 .01
150° 01 .01 .06 L0801 .02 .02
173 L0012 ,02 .08 .03
200 03 .08 a1, .03
228 .01, L0102 03 .01
250 T .01 .01
215 01 ]
300 .01
Calculate

i) The marginel distributions of )‘ and T n=d their
and varionces '

expectationa
H) The conditionn) expectation of M for cxch velue of \;

111) The least souares regression lin: of 7 on Y

.

For queationa (ii) and (1ii) show your results araphicelly also,

Neatnes ZTUJ
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Hid-tern exanination 1063
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ECONGHICS -~ T

Duratfon | 2 houra Yaximun Markg: J0OD date: 2 Decerber 1983

lNote1_\nawer cny four Gucationa.

1. Exapine the case for and zgainst co-operative farming in India,

2, Examine, with the help cf atatistical data, the distinctive
featurcs of the Inlustrial structure of India,

34 Criticelly discuse the main provisions of the Industries
(Development and Regulation) ict of 1351,

4, Indicate the main cconooic predlemsa facing the country juat
before the adoption of Industrizl Policy esolution ot 1848,
Exnoine whether the provisions of the resclution were suitable
to solve these problens,

3, "The 1956 Industrial Policy Resolution ¢harts a fresh course,
pernitting a freclom of development in the privato secetor,
but with checks and belances to prevent o detrimentol
concentraticn of ccenenic piwer and wealth?y = Fully exanine *
the statement,

8, "Geetoral inter—depenlence censtitutcs an tmpartont feature
of Industiial Policy Mesoluticn of 1056"; —~ Examine the
statemont, Indicate the economie consequences of such
inter—dencndence,

—ssssasas™



INDLAN STATISTICAL INSTITUTL
Researeh and Tralning School

Mid~tern exanination, 1063
B.Stat, 1I Year

ECONOMICS =~ IT

Durationg 2 hours Dntet 2 December 1063

1.

a,

4.

ttonpt 9,1 ond =gy two of the rest, Al
fqeestiony carry equnl marks,

Cistinguiah hetmeen replacerent investoent and induced investnent
and explain how they arc related to consumption, Discusa the
asaumptions necessary for thé valdity of the acceleration prineiple,
Point out, in this connexion, situztions in which thias principle
doea mot become aperative,

State nnd explain the various crucns of toxation, Iow far do direct
opd indirect taxes follow theso conons? :

Clase{fy inflation neccording to its degree of intensity and with

respect to its cansa) factord, Explain the characterfetics of

difterent types of inflation,

Atterpt ony three of tho following 1

(a) State and prove tbe Hoavelno Theorem,

(b) Show that en increase in government expenditurc on poods
and services, ceterin paribus, his a atronger expangionary
effect on national facore than an fncreose in transfer

poynenta of the sone cnount,

(o) Detfne tax and cxplain fts charncteristics, Distinguieh
between {neddence and {rpnet cf a tex,

(4) ¥hot are the merits of dircet taxotlon?
(e) Stote tho assumptions underlyfug the cqual sacrifice principle in

taxstion and cxplain why they erc ncecssary.



INDIAN STATISTICAL INSTITUTE
Rescorch ond Troining School

Uid-tern exaninetion,1003

B,Stat, 1l Yeor

PIYSICS
Durntion} 2 hours Maximun Harka1100 Detetd December 1363
Efther,
1, Define tho terna! moment of incrtia and radius of gyration,

O,
2,

3

4.

Bhat is tho physical significcnce of monent of {mertia?
Dorive oxpression for the moment of imortia of a solid
sphere obout a diancter. (8+8+8410=28)

Vihat is & compound pendulua? Cbtain nn expression for the
time period of a cobpound pandulun, Show that thé centres
of oscillation cnd suspension are interehingeabls, (8+12010a28)

In & Kater's pendulum, tho timos about tho two lmife
edges are ¢t ond teg, where € is very ssall. If the
Imife edges are distant L, L' from tha ccntre of
gravity, show that

Lol - .n:_§“2_v e
4T Lt=L

(18)

Describe with rolevant theory how a contilever may be
used to detarmine Young's modulus of the materiel of
a rectengulnr ber, - {s8) "

Efgther,

5.

6.

State tho characteristics of a aimple hormanic motion,

Suppoae 8 smooth atraight tunncl is bored through’'the
contro nf thc carth nnd a body is dropped into it,
Assuning the carth to bo a unlfcrn homogencous aphere,

.show that the body will cxecute S.ILY. Calenlate its

pordod, (6+14a20)

Define the following t magnatic ronent, magnetic line
of force, dip, corth's horizootal intensity.

Glven too {dentical steel bars, one being a magnet,
How would you identify the magnet without other
acccosorics? (3 X 4 +8=20)
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CIEMLSTRY

Surationy 2 houra Dateyd Dec,1963

1. State tha Law of Mass Action and apply it to calculate the
dincciation constant of a wesk clectrolytos

If the degreea of ionisation of prapionie acid fn }-:—0- mslution

1s 0,01133 at 25%, whnt would bo the degrco of ionlsation
of this acid in ;‘—M solution at the aame temperature? 44840m1s

2, Explain the terms "equivalent conductivity at infinite dilution®
and "absolute velocity of an {on-".

How 6an you determino the oquivalent comduetivity at infinite
dilution of & weak elcctrolyte?

At 13%, the conduotivity ot infinite di)ution of M6l ard
cnacoma 10 380 and 80 respectively, The transport numbers

of Fydrogen and ocetate ions in these eloctrolytes are 0,84
and 0,38 respective, Caleulatc the equivalent conduotively
for acetio acid at infinite dilution, 340484718

3.Edgher,

What are the lawa of Thermocheaistry? Given the heat of certain
rodoticn cicpserastax at constant valune, what corrcction will you
coke to convert it into hoot of the some reaction at constant prosauce?

I2 the heat of combuation of atbylens at 17°c at constont volume
{a :0)24100:edloiriap,vhat §8 the hent of conbustion nt constont
preasure? 8484317

&,

¥hat ic memt by the tera 'molecular elevotion eonstant! of
a solvent? From the elevation of boiling point of a aolvent by
a golute, how can the moleculor weight of solute be deteroined?

If tho heat of vaporisation of one gn, of carbon disulphide

is 86,72 onlorfas and the boiling point fa 48%, caleulete the
molecular elevation constant, 3484T=17
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BIOLOGY X (Theory)

Duration) 2% hours fxfrun Marks:100 Dntct 3 Dac, 1943

Arawer Q.1 nnd rny three cf the reat,
a1l quesaticns carry cqual marks,
Tlluatrate your anawcrs with svitable
drawings whercver neceasary,

1, Write short notcs on ony five of the following ¢

(a) Archacspteryx, (b) Ecororie icportance of the fanily
Gruciferae, iog Metetheric, (d) Androeciun of imonaceac,
(e) Symbiosis, (f) 2ecaves of Rutacene, (g) Comouflaze
in zoimcls,

2, Vhet ore Protochordntea? On what evidence ore theae
included in the phylum Chordata,

3, Mention the importont characteristic featurea cf the fomily
Leguminosae, Give a comparative eccount of the sub=frmilies®
of leguminosac, mentioning names of ten plants of the family.

4. What {s metnmorphosia? Describe the process with tha help
of suitable diogroms in amy anfnal known to you, mentiening
its signiffcance,

S, Describe with {1luatraticénaona typical flower of the fomilies
Cruciferay and Malvaceae, Give the floral dingram and forrula
for each flower,
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BIOLOGY I (Practical)

‘Duration] 3 haurs Maximiws Markat 100 Datct 3 Decemher 1063

1, Drow a fully labelled diasrom of specimen A, TNecord
your observstiona on the specimen, (20)

2, Give o botanical Acecriptizn of specioen 3 and cssign

the some to the fomly, giving rezsons, (20)
3, Give flora) dingroms and formulno of spucimens C and D: (20)
42 Identify ool comment on apeciocns E ¢o N, (20)
5. Prootical Rcoords; (20)
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Periodical Examination

FATIEYATICA

Durationt 1 hr, 13 mina, : Datey 24.2,04

A1l queatjons earry equal marks

1(a), FPind the length of aro fron (0,0) to (x1 ,l) on y2 » 4dax,

(b). Find the leugth of the whole cardiside given by the equation
rw- n(locuaﬁ . .

2(a), Find the voluno of the ourvé given by
2 2 ’
x /‘2 +y /52 1 A?bout y -'uh

and ord{nates y = -b, y = +b,

(b), Find the volune of the ourve given by

;-2 - Azcan 20 about x - axis

and ordinates x = 0, x = &,

3. Evaluate the integrala

[2e]
(1) Ie_x P ax where peve integer,
of-

;Wz
(11) 3 log 11 oezzn;gos x! &
et (bx)
(114) } e dd) dx

4, Solve the following differential cquations t
dyy 2 t.!y
W -2 - a6,
27 2 2 2
) (-p)ge Pexdeo

W) G Z- 60

0000008003000
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ANALYSIS
ration § br, 30 pina Ynx Marka; 100 Datet 24.2,64

1, Of the five atatcacnts given below, one dogs nof make annnc', while
. the others arc falqe, Classify them aceordingly, giving & detalled
f£xplannation in cach cose t

(a).There are functiona £(x), which are unitornly continucus at a

point ¢, @

(b).l‘ct‘ _g(x) - .1.2. Thag-‘g(;) 1s continuous et x=0, singo g(0)8 oy, and
b 4
1 —> 00, &8 X~ 0, from cither side,

(0).The funetion h{x) = ;;:g is contiouous at all points,

ge

(4),I¢ a function £(x) is continuous at a point xo; then in view of
of the definition of continuity at a point, it follows um.; for
some J.) 0, {(x) is continuous at all points of the intorval
(xa-é R ). (0f course, this § zay be very small), @

(e).Even it f£(x) ia continuous in an interval E, f(x) may fail to be
deriveble at some points of E. However if £(x) ia unitormly
continuous in E, then £(x) ia neceasarily derivable at all points

of E, @

2(a),Is it poasible to construct a function, which ia continueus everywhore,
but not derivable at any point? If so, mention the name of a mathematician;
who has given onc such example.
. m,
Give two exomples, in support of the following statement (m_nm[
18 nceesaary) 1
"Even it f(x,b) s continuous at x = a, and f({a,y) ie contiouous

at y=1b, f(x,y), may foil to be continuous at (a,b), 5

(b).Conatruct two distinct functions, which are-continuous everywhere,
But not derivable ot a given point ‘c', (o f 0), aod give o aimple

goometric {nterprctotion in at least one ceoc, i5
cpeen 1¢ 31 5 . '
3(a)."Even it b and 5 exist, at the paint (a,b), !(x,y) =ty not R
be continuoua at (a,b)." Explain how this possible, and givo at leash
two examples, @

"k‘

(b). Prove that, f(x,y) = -(:—,_‘,i)T, (x,y),-‘ (0,0), (x ) 1),
X +y .

= 0,it x=0=y, {3, .

discontinuoua at tho origin, though, f(x,y) —> 0, as (r,7) > (0,0)
along any etraight line, @
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ST

STICS

Duration: 2 hours Laxiowy oaorhia: 100 Dato; 23 Mareh 1964 .

1, Assunc that there arc ahout 4 x 10' hauschelds in Indla. It fs
c required tv detersine, by ncens of a coopleto consua of Al
houacholds, the cvercge size of heuschold and the rverige yeaorly
incowe per houschold for o glvem yozr,

(a). Enumerate as many posaible caulca ag you enn, fer erriving
ot {naccurate values of the clove averrges, (10)

(b), Enuncrate other éisndvanteses of the methad of éomple te
ceusus in the above cesc, {10)

2, A populntion consists of § fomilics Al' . A A4, AS whase

annual expenditure on food (4n soz¢ conveniont unit) are
respeetivoly 10, 13, 13, 18, 24, It is desired to estimute
the avernge nnnunl expenditure oo food per fasily by teking a
sonple of 2 fomilies and calculcting the average cxpendi ture
of these two sample fanilics,

Calculate the soppling varicnce of the escinnte fur cach of the
following 3 procedurce of drawing a mazple ¢

(a) Simple rmdon surple, with rcploeencnt, (10)
(v) Siople rendan a:ople, without replacenent, (10)
(e) Take faudly A, :nd eelect une of the rcocioing 4 with

equal probadility, (10)

G(A).(xl, yl), (x,, yz) nd (xa, ys) rye threo pointe which vo not

lic on a etraight line, State, with rencone, how nany polynovials

fn x of (i) ordar 1, (ii) order 2, (iii) order 3 can bo nade

to pass through these points, (12)
(b).Consider the functinn £(x) = ¢* for values of x in the interval

[0, 0.2 J. It is deoired to estinnte the values of f(x) by

pcans of a polynosial, and the velucs need Be corrcet up to

4 plrces of decinal, hat should he the m:allest order of
polynonial to bo selected? (13)

4, Let f(x) be a funetion whosc values nt nel cquidistant points
Xy XppaasyX Ore known, Show how to obtain the valune of

(a) Ar l'(xo) in terns of the given valica vf the funetion; (12)

(b) f(xr) in tems of f(xo) ond the 2iffcronceo :t(xo),Azf(xo),... (13)

cooboLpOCC



TADIAN ETATISTICAL INSTITUCE
Yesenrch aund Truining Sclhiool
Prriodical Zxaminntion
B. Stat, II Ycar

TCONCHMICS
Dnrotdon 1 2} hours Pull Marka: g0 Dater 2 Maveh §964

Yote: Scparato Answer booklet should he
uaad for cach greup,

RAT_A

Inijnn Fronnnics
aaeer ony two qucationa.
1, Disouss the pature and growth of Public cnterprise ia India,
a. "Publio enterprisc may ba rn important instruent in achiceving
tho objective of reduction of {ncqualitics in inceme cnd wealth
and a more cven distributinn of ccononic powsr,” — Discuss the

implicctions of the ctaterment in the Indian eontext,

3, Examinc critically tha recommendatiung of the Fiseal Comminsion,
1921-1002,

(ROUP_ B

Eeononic. Theory

Jngwer ary twe questiona,

4,  Mow doca the theory of covprrative coats explain internatfonal
trele? What are the criticiaus against this theory?

5, Suwwtrige the principal argusents in favour of free trade and
pratoction,

0, Asaurirg constant prices and rate of cxchunge, shew how incomca
and balance of payments ohcnge: in a two-country nodel when

(a) thore is un inercnse of autononous cxprris in one
of the countrica,

(b) there occurs an {ncrcose of outenonous inveotuent

in one of the countries,



10.2.64

1

2,

3.

4

5

INDIAT SRASISTICAL TISTIRUTE
Reeearch and Tmining Jchaold
Terixiorl Exaalnasion

DaGtae, IT Yedr

FIYSICS LY

Ti2046 1 hr. 15 ain,

Full o
ANWAr 3. 10.5 aml Agr three of ¢)o read. aarke 50

Derizo tho relatin between the presaure P oard the »oluma V of

an  ideal gaw widerssing an adiabasic chango. Shiar that the work dame
ly such a g3 {n exidnding frea a atdse (Px' vx) t0 A 6tate (pl. v
i8

PV - P,V
i 1 £ f
v oo 4L,
Yhero A {8 the xti2 of the prineipil specifie heAts of tiw gaa. [13)

If a working sulstaice {n A Cirn%t Engine 18 2 porfect gha, derivoe
an expresaion for 4).0 woric dme in edch operatisn of the eyelo, Henco
obtain th? expressi-a for the efficiency of the Shine. [13]

Seate the seoomt L of fhor=sdymazics. #hat 4a ita sipuficanco?
Yirfto dowm tho 8ct of ‘Rxaell's thermodymaaienl relations and obtain
the Claeefus Clipeyron's equatione X [1)]

Hint do you underotand ly Joula-Kelzin effeg4? Show ¢hat for a

Vander #al fluld She inversisn tearerature) 2a/LR where a, b Ar

tha Yander ®l'e const. and R 48 the undiveranl Gha Comst. [13]
Awise o of witerat T, i3 iselarieally (eanst, pressure) apd
adfabvatically mixed with an equdl p1ss of miter 3% ’.‘2. Shaw Shat the
entropy chinge of ‘he universe is

(:‘1 + '.‘2)/2

J Tl ‘2‘2

where cD 13 the specific heat of water A comatant pressure.

2aC_ 1n
r

Prove tiat the expresafon iw pos{iin, [n]

>mieszmunuznAmmE
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10.2.64. CHISTRY (Theory) ull hrkas 56

L

2,

Tiae1 1 hr.l5 pin

Wit {8 the influsmee of & conzan 4on on the disasciatio of a werk
alectrolyie? [ow wxld the dcidity of an dquecua sslution of Agetie
acid ba influenccd by 0dding eslid sndiua aceiate 20 this soludisn?

Givon that tha dlssceiatiz eomtaat of Bcotic Ackd at 25% s

1.8 X 1073, fiad tho p“ «alue of (3) 0 salutfon contafming 0.185
gram mala of acetie aeld and 0.015 graa mrle of sodium dcetata per
Utre and (L) 2 solutisn eontaining 0.C19 graa male of acvdiva

acetato par ltro.

What do you understand Ly 'Cheaied] equilibriua’ and 'equd Lbriun
eonatant? Deriwe an exprebaion of ‘equilivrium constant! for a gena-
ralised equition. EB¢abl{sh A relati-m Letueen l(p and Ko.

Caleculnte the "mlua of K° for the reactim % -9 % Le na,

at 4066% from tw -alue of X, Shich 18 equal to 0.0129 ntaes

Virite nates ont (3) Solubdlity preduct, (L) Beer'e amd Lizberlts law
and (e pH of & uslution,

Arsumsessas.
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EIOLOGY (Thcory)

- puration ¢ 2% hours

1.

2,

3.

All rucrtions eerry cqual parks

Maxiun Morkas; 100

Date: 13 April 1984

Mention tho importont cherocteristie foatures of the fonily coopositoe,
Give the names of five plants of this femily.
them with illustrations including floral formula and fleral diagres,

Write short notes on :=

a) Acativation in malvocene,

b) Androccium in Seftaminece,

¢) Economie importance of Palmae,

4) A typical spikelet of Graminane,

Exploin very briefly the following 1

8)
»)
¢)
&)
e)
1)
8)
b)
1)
i)

Replum,
Neeperidium,
Lomentum,
Stylopodinm,
Lodicules,

Septifragal capsulo,
Sinuous stoamen,

Frco centrol placentaticn,

Tetradynnmous atcmens,

Thalcmiflorac,

90000000000000

Deaeribe any one of
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JATHIMLTICS 1 !Cclmdug'
.Duration 3 3 houra ' xime Marks: 100 Date: 21 ¥nv 1964

Atteopt nll cuestions

1. Show thot o

W = .

nm=1 4n2-l

tap-

(41)  For what poaitive volues of x the following seriea {a
convergent and what voluce s it divergent?

2 3
X x X
S EEAETY) Xed Pt (7+10)

2, Fiod % in the following exunples t |

tag? (.L-_Lz)
(1) x=e 2 s

(11) g = tont Voged (6e4)
a Iy -{Sin ™! x} 2 how that

2 2
(1ex%) Yoo ¥ (2ne1) Yot ¥R Yy " 0

where suffixes denote successive differentiations. (8)

’

4, Find a reduction formula far /eu cos” x dx where
n is o positive integer and cvaluote

/e“ cos’x ax. (1)

3. Integrate the following :

(1) m (11) //1 Tsinx (181) ot (595+8)

(Please turn over)



-2m

8, Show that in the .cn‘f.am\ry

y = o0Cos b % s the langth of arc frou the vertex (ibcn x=0)
x
to any point .h givenly s =cSinh . (7)
\ Do
- '7(a), Fiod the aroa bounded by any sector of = |s‘k (o =o(t0 0 =f)

(b). It s bo the length of the curve r=a tanh £ betwaon the
. 2 -,

originand 0 = 27 and A the arca between tha same points, show

that A = a(a - aT) (34+8)

8. Daterpino tho entire volume of the aphere which ia genercted by
the revolution of a circle of rodius r oreund o diaceter. (s)

'R 8olvo the following differcotisl equations 1 . -

(1) y-pxopa whero P= %.

k]
(11) Ay o, ._:{—;2,. oot

o
2 2 4y .2 .
(i11) u‘uz +x 4t s @y =x5in(log ), . (8eBe6).

600000
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MATIEVATICS 1T (ANALYSTS)
Duration ¢ 3 baurs Moxienm Marks 3 100 . Dater22 Mny 1964

1. Some statenemts are given below, If you feel that » pur'.lculnr
statement {a corrcet, write “truc® and give a short proof; whereas
{f you feel that a particular atatcment {s hl.e, writo "ralse"
and produce 4 oountercxample,

(s) Every olosed set contnins a non-empty open set.
(b) Every open aet contolos a noo-empty closed act,
(c) Any infinité sct of poeitive numbers has ot Jeast ona
limit point. {3+343)

2, Defino the' terms 1 Porfeét sct, isolated point, Give at least
one cxazplo in ench case. (10)

3, For a bounded {nfinito set S, defina the concepts of infimunm,
{oferior limit, superior Hnu and supremvn,
Give examples to nhov that the following caacs can oconr 1t

(1) intimm (inferior limit ¢ superior linit = mupremun

(11) safimm ¢ inferior linit = superior 1jait = supreomn

Prove that for a bounded infinite sot the possidbility
infirm = inforfor limit = superior limit « supremun
oaa never arise, (1)

4(a).Conatruet a'function which is continuous at only one point
b 4 X } 0).
]

()11 f£(x) 42 oontinuovs throughbut the rcal line and takes
only rational values, prove that f(x) is A oonstant. What
property of coantinuous functions is mnda wso of {n this
connection? (3+8)

5. If t(x)= xP'o:lx in [-1, 1 _7 and € )0 Ye a given nucher,

find tho soallest §' auch that [t(x,) - tlx)) | < €
vhenever |, - X |<5 for any x, x, in[-x, 1_7 (12)

(Plcase turn over)
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8. State ond prove the Drouwer Fixed — Point theorem in one dimension.
7. 1 (nn) and (bn) be two bounded mcqucnoos. Such that
(.n - bn) ~s 0, then prove that they will Lave the samo

limit points. : 5

8(a). Prove that a differcotiable function of one variable is
neceasarily oontinuous.

(v). Illustrato the following possibility with nn exappla 1

(a, b) {s°a point in the plane and f(x, y) ia defined on
the plape, Zven i

z— d t(x,b) _7 and [- g f!n,x! -7
dx xwa dy
y=b
exiot, st111 £(x,y) may fail to be centinucus at (n, b).
9. Prove that the sequence J 11, Vv 11 *.f“-
vt +/ J—ll— 3 ssees CODVOrges.

11 +

Then prove that.the limit is the positive root of
X - xe~il=o0,

ad.
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1(s), Btate the contral limit theorem of thu theory of probability, (3)

(b). Find thic opproximite probability that anony 10,090 randem
dijgite tho digit T appears not more than 068 tincs, (1)

2, Let Xl, Xz. sesy X2" be independent identically distributed
rondom variobles teking the vilues O and 1 with probobility
feach Let S = (4 s s Xy) /o ant g (6) mE(et ),

Shiow that ¢n (0.) converges to c" a8 B —y O . Deduce the
limiting diatribution of’ 8. (16)

3 X and Y ore two rendom voriables such that P(X=0) = P(Xa1)=d.

Py e /x=0)m ) pvag /x e ) wan gl
§ =0, 1, 2,,.. Pind tho probability distributivn of Xe¥. ()

4, Two ployers A and B with cepitals a and x-a rupces play
8 game oz follows, Teps & coinj if the result is M, A pays.
oa¢ rupce to B, if T then B pays one rupec to a. This is
repeated, the tosscs in successive stages of the game bedng
61l nutually indcpendent and identically distributed with
I and T having probobilities p and q respectively, The
gome fa to turminate ne voon as one of them fa ruined,

(a) If a =10 ond x = 30 find the probability distribution of
a's net gafn at the end of 5th stage of the ‘pame,” Vhat 'is .
the expeetud value of DB'a net poin at this time? (10)

(b) If a=6ond xw?20, paqga} find the probability that
the grme will terminate at the 7th stage, (1),

(Please turn over)



1.

(a).
(v).

(e).
(a).

(e).

2(a).

(b).

(c)

3(a).

WP 0

;f’ s \7“ ,,,,\,fn nre rondom variclles,

DeYinu' o "moment percrating function” (o,g.f) of ,#. (3)

Show thet if fl and \;:'2 are imlq:cudan:, the w.g.f.
of their sun is tho product of their reapective o.p.f.'s. (3)

’

P .1) ~p oand p(( =0) = q(-l—')), find the o.g.f. of 5 (2)

Dy using the results of (b) rnd ‘c) sbove, obtain the n.g.f.
of the nunmber of succes.vw in o scquence of o independent Bcrn-) 114
tricls with prabubxlny p of cuccrss ¢ ench tricl, ‘( s

Show thet under sp\:cﬂmd conditiona the m.g.f. obtained in
(d) tends. to the myg.f. of o Poxssun varinble, | : (5)

Discuas, with ‘the halp of a specific exceple how stratifiud
sanmpling is sometioea preferedle to sinple rondon sanpling .
froo considcrotions of physical convenince, ' (4)

To estimate o characteristic uf a populution from a sanple

of given size, scversl unbiased estimutors bave been found,
Explain why you would prefer ono with the smallest eampling °
variancc. . (1)

4 population of size N o divided into L struta of
sizea an' cany Nl.' nu.h s'.rn'.un teans Xiy ..., anl

stratua variancues Sl' veny SL' reapectively, of a particular

variable Z. For a stratificd siople randor sampling with
replacement, find the eldlecation of o total suomple size n
into stretun sacplo sizes Myseces Ny in order to have an

unbicaod caetimotor of the population mwen with the o
amollest verisnee, (9)

D finu a "divided diffcrence™ el cbtzin an expreasion for
a divided differenco of order a, which ia ayrmctriecl in
the artunanta, (4)

Show that, if the ar;juoents arc in incrcasing or deercasing
order ot cqual intervalas, o divided diffcrcnee ls proportienal
to on ordinary difiercnce of the srow order, (3)

Derive Lagrengu’y interpolntion forouls, atarting fron the
definftion of o divided diffcrcace. (s)

Show that any function whose viluca are known at n+l points can
be written ao the sum of lewton's divided difference polynonial of
ufdcr n and rin:\in\:cr tern which contzina a divided difference
ol el asa nr.

assvnn
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1, The following table show the distridution of heiits (fn inches)
of 800 individuals !

Y

¢lase interval frequency clnes intervel ° frequency
50,6 - 61.8 1 0.5 -71.8 . 113
61,8 "= 63,8 10 71,8 = 73.8 82
63,5 - 68,8 . 73,8 = 15,3 18 ,
63,5 - 67,8 104 13,8 - 11,8 )
07,86 - 00.5 160 77,86 - 70,3 2
Total 800
(a). Colculate 3 , ond ﬂ 2 Of the atove distribution and suggest
if o normal distribution is likely to fit the dats. (20)
(b). Assuming that a norzal dietribution does fit the dats, coleulate
the expected frequencies in the class intervala 89,8 - 61,5,
68,5 - 67,5, 12,8 = 10,5, (10)

a, The follawing table given the frequency dhtribution. of yield
of dry dark in ouncea (X) and age in years [Y) of 123 cinchona
ploats, '

yield in
oxs,(X)

age 41 8-11 12-:8 16-19 2023 24-27
in years !
(Y)
J- 4 2
5~ 8 3
7-8 3 10
9=-10 10 10 .0
11 - 12 8 15 18 4
13 - 14 2 4 10 4

. For purposes of stulying yield of dry bark (X), it is suggeated
that the plants bo divided into two strate- those of age 8 years
or less, and thosa of age 0 yoors or more,

(Plosse turn over)



2(.). Colculate the variance of X for the whole population, as
well as for the two strata (82 values), (7)

(b), For etratified gimple random sampling without replacement,
what ia tho allocation of o sanple of size 20 in the two
* stratn, which will give an unbiaacd estimator of the
population meon X with minimum variouce? o (8)

(). Calculate the varicace of .

(1) thu menn of o simplo random saople of size 20

without rephcennt fron the whoule populnuon. (5) [N

(13) va. unbiascd estimator X from & statified sample - .
of size 20 with proportional sllocation in the, . e

two strata, sampiing being without replacemcut, oo (8)
(1it) the same estimator oa in (i1), sllocotion being sl
optioum, . . (5)

(d). Aesuming that the sample averages follow nurmnl diatributions, °
for each of the casps (1), (ii) and ({ii) above, odtain
intervnls around the soople nverages within which the popululon
meon can be said to'lie with 055 confidence, (8)

3(a), The following table gives the values of logwx for vnrionn
values of X

x logml

C 1,260 ’ 11003793
1,264 L1007151 - o
1,202 11020504
1,263 11021034
1,264 .101471
1,205 1020005 :
1,266 41024307
1,207 ) 1027766

Find the volues of log,, 1,2614 and log o 1,2067, - . . (20)

(b). The following valueas of o certain function 'y = £(x) are known, .

x y = £(x) .
0,10007 0,000
0,227908 0,07367
0,30508 0,03233
0.41687 0,00857
. 0,51414 0,85711
0,59720 0.80210
Find the velue of x if y = 0,90000, (18)
eoon000
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Attormpt any flee questionn, Al
qectiona are of equal value,

1.  Show that evory point of tangency between an isoquant snd sn
iso-cost linc {a the solution of tho problems of toth conatrained
output maxinizct{on and econstraincd cost minimizotion., Yhat
inference from tale solution can you draw about the shape of
{s0quantse?

'
2.  Yhat are tho basio powtulatcs of tha marpinzl productivity
theory of distrilution? Explain the cenditiona under which
they are fulfilled, That resulis would you get it the production
function is hobageacous of degroe one?

3. Explain how oollcetive borgaining affeots wages and cmplayment
under differenmt market foras.

4. Discuss tho argimenta aguinst frecly fluctuating cxchange
rates,

8, loder what circenitenccs doos & government profer over-valuation
_ of the homo currency snd oxchange-control?:

6, Hov doce a chango in tha rate of exchange affect (a) thu prices
of imports o cxports, and (b) tho terms of trade?

7. "The way in which tho budget affceta the quuntity of money
and liquidity prefercnoo is of considerable importance 4n
determining tho total effect of a given conbination of
governmeat expondfturo and rcvcnue on national income.®
= Critically exadoo tho atatcoent.

8, Attcmpt any TUC of tho following :=

(1) Show tiet undor porfect eoopet #ien dn‘tho factor market,
the ijuantity of a factor demanded must, ccteris paribus,
inopoane vith a redustiun in iis prico,

(11) ¥hat £s soalo clasifcity of o proccss? Show that for
. minitaem coot combizations it fs cquil to the quoticnt
of averngo coats and narginal costs.

(144) Prove t'ot oA fnorcase in govérmaont cxpenditure on goods
and oerviecs, octeria paribus, has a stronger expansionary
effcct on national income than an inereasc in transfer
paynents of the samo Anount.
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Answer any FIVE quesations,
1, Critically examlno the mrin provisiona of the Iniuatries
(Develomarat and Megulation) Act of 1051, (20)

4.

LN

8,

od,

"The 13530 Induatrial Policy Resolutlnn dinrta n fresh gontse,

permiitics & frecdom of develommsnt {n the private sector,

but with ckecks and balances to prevent a detrimental

concentration of cconomic power and wenlth,” - Fully cxanmine

the statement, . (20)

"The Indfan Fiscal Commiesion of 1040-6) upproached their
task froz o néw AaZlo of vialon and 1aid down new principles

of proteotion,™ = Elucidate the statement, {20)

Discuss tho maturo &l growth of pudlie scetor coterpriscas in
India since 1030-51, (20)

Analyse the factors which led ta tha formation of special
types o2 financial ond davelopoent dorporstions for Indian

induairics

Examine the pattorn of foreign businesa iaveatments in India

aince 1748,

during the poat-indopandence period. (20)

(20)

Analyse with the lielp ot atatistfcal data’the nature and
forms of Ixluatrial Combinations in Indfn, (z0)

Write notes

on ory twn of the following t=-

(a) 7he nroportion of national fncomo and the distribution
ct lavour foree in the Indian ioluotrial scetor,

{b) The rele of Cottage and Soall-Scale Industrice in the
Izdfan coonery.

(e) : Natfonal Iadustrial Devclopment Corporation, (20)
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Answer Qiestion 2 nnd any PIVE of the rent

1, Distinguigh between fsotheroal and sdiabatio changes in a
gascous syotem, Show thut the slope of an adiabatie line
" on on indicetor diagran is steeper than that of an {sothermal,

After dctonatlon of an atom bomb, tho ball of- fire consiating

of a sphere of (ma was found to be of 50 ft, radfus ot 3 x 108

degree .ahwolute, Aseuning adinbntis coadition te exist, find

the rodfug of the ball afier 100 nilliseconds when its teperature

is 3 x 107 cepree obsolute, Y = 1,60.. (425+7=18)

2(a).A certoin revorsible heat cngine abaorba 8 kiloealorics of
heat at o temperature of 200°C and fejects fts cxhaust into
8 low tcoperature reservolr ot 80°C, Compute (i) the
cfficiency of tae engine, (H) work dene by the cngine and
(141) the noount of heat rejected,

(b) Aposs n of a lquid at TO aby, s {soberjeally (comst,
prumre) ead odiabatieally” mixed with an cqua)l mass of
the saoc liquid at 1‘5 :_m. Show thet the entropy change

. (r, e1)2 " :
of the wmiverac {8 2 o, CP. log. i 2 , whero €
: ) T, P
{a the sp. heat of thc 1iquid at constent pressure, Show
that it 1s positive, (0+11a20)

3, ¥hnt {s o Cantilever? Find an cxpression for the depression
at the free end of the Cantilever dy a 1oad, In terms of the
Young's nodulus of the paterial forndug the enmntilever and
its georotry. (3+1318)

4, Definc tho ternst moment of incrtia cond rodius of
wrotion,
(btnin ad expreasion for the time period of a compound
pendulun,  Chow that the centrés of oacillation and
suspensfon nre interchangeable, (303+545216)

(Please turn avwer)
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7

8.

LB

sla

A circuit contains an foductance L, & rceistance R ond &
sourco of stendy e.m.f, E. What would Lue the current at
any tiwe ¢t ufter the circuit is closed?

Show thut in an A.C. circuit, the peak volue of the current

s 2 times the r.m.s. vslue,

Explain clearly the ncaning of the 'resolving power' of an
optical {natrument, Show that the rcaolving power of o
plane transmission grating is equal to the product of the
ounber of rulings in tho grating and the order of the
spectra,

What is the greatest numtur of order observable uaing a
plano grating with 3000 lincs pur cm, and nommally incident

light of )\ = 3460 A ? s

Deseribo  Michelson's interfermcter, Bxplg{n how circular
fringes are produced in. it,

Show that a plane poloriscd light beam incident on a uniaxial

crystal cut with its optic axis parallel to ite surfa¢e may

toerze as plane pulnriscd’ellipucnlly polarised ar circulerly

polarised depending on the thickness of the cryetal, What ia
a quarier-wave plate?
Wirite shart notes on any threce of tho following |
. (a)  Nicol prism
(b) Optical activity ond polarimeter
(o) Ncrton';..x-iru;s

(d) Power factor and its significance

(e) Simple harmonic motion

(10+6a16)

{8+4644e16)

(848s16)

(14+2416)

(3x5§-1e)
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Serarntn Answsr-hook sliould be uwed for ench Graup

Anaver three questions frum Group A and gwo
from Croup B, All questions carry equal marks,

QoP_A

1(a), Explain fully what is fmplicd by th¢ atatcment "substances in
dilute aolutions cbey the gos laws",

Caleulate the molecular weight of a substance given that the
Oumotié pressure of 2 per cent solution of that subatance is
300 em, cf mercury at 10°c.

(b). Will the decotie pressure of _M_ solution of NaCl be same
) . ‘ 10
that of a _M_ Cane augar solution? Give reasuns for your

answer; 10

2(a), Stato the Principle of LeChatelier and disouss with its help
the effcet of teoperature and pressure on tho follewing

equilibriun 1 N2 + 3!!2 =22 '\“3 + Q Calorice, Calculata

the value of Kp {a thie ecquation.

(b). A 2 per oent solutlon of nicotino in water bofla at 100,062°C,
Calculate the moleoular weipght of niecotinn, (‘n.e lateut hcat
of voporisztion of water is 537),

3, What is a Colloidal solution? llow Cocs it differ from a
true solutfon? IHow can you demonstrate the charge on
Colleidal perticles? Txplain how doca tho charge on Collofdal
particle affeot the atability of Colloid?

4(a). Distinguish between *fonic mobility' and 'sbsolute fonie
veluoily'. Tow are they related to cooh other? State
Kohrnuach's law of fnlependent migration of fons,

{b), Tho cquivolent conluotivity of sulphuric acid at infinite
dilution ia 384 rccivrocal ohna, If the upoclsic resistance
of ‘a nolution containing 13 o, Sulphuric/Pidlitre ia
18,4 Ghma, caleulate the npparent degree of foniwation of .
this golution,

5, Give & phort accouat of the clementary fdeas oa physicom
cheaieal methols of nnalysis.

(Pleaso tarn over)
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(v).

1.

@O'VP_B

Srite dowa the wtructural forsula of Sulphurie ocid, 2io'
con you prove that asulphurie acid oontiaina two hydrexyl
groups attzched to the snme sulphur ctom?

State bricfly tho chemicol nature of cement and give an
acconnt of the chemien) reactions toka place during its
snnytoeture,

Tue olemcnts of the second perdod of the ' Periodic claseificaticn,
thelr atooie welgints, and ntonfe nuobers, are given below

. W oAl st P 8. Q
Atonlo Ve, 23,0 24,3° 27,0 20,0 1.0 32,0 35,40

Atonic No. 11 12 13 14 13 16 .17

Explain tho typfcal valencies oxhibited Ly these elementq fronm
the standpoint of ctomic structure, Vhat explenation fs given:
for tke faot that tho atonic weight of chlorine’is mat spproxi-
mately a vhole nwier?

Give an account of the periodic classificotion of blie elcneats
explainiag partiouldrly the moaning of the terms, group, short
period, long period, stomi¢ number end isutope,

Give on ncoount of an electrolytic method by which coustio
soda {a mrnufactured,

00800000

39,94

18
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v 3 ¢ar 1 29«

2(a).

4

Frita the charactoristio features of tha fanmily
Logwilnosae, Cive 3 camparative account of Lta
sub=faxilice mentioning names of % plants bdelanging
o each.

Trite o comparative account of tha sndroccium in Jalvaceae ’
- Compoaitac ad Eunhorbiaceas with illuastrations,

Yrito a short noto on the charactoristic foaturss of

the vegetation of a phyeiologlecally dry seil.

¥rite short notes on gy {ive of the followiag »

(s) Calycillorse
(b) Pruits of Mutaces.

(o) Economic importance of Graziness.
(a) Plant Croxth substwices.

(e) Crand parind of crovth

(£) Aocent of sap.

() Protosyntheais.

(b) Root nodule.

¥hat are wthe principal ecological faotors that influsnce
2 vegetation?

003NN
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2.

3.

4

5.

ILDING STATISTICAL LISTITUTZ
ta2earch and Training S:hond

Awual Exandnation, 1364

DaStat. I Your
BIGLOZY (Practical)

Giva a Jetailed botaniezl deaeription and drae a fully
112bolled sieteh of spocimen Al

Identify the apeciacn upto faafly mentioning reasone,

Cut a transvor2a soction of enocimen B and mount Lhe
£27C.

2rar 1 labelled sketch ehowing the Jifferent tissves md
connent on the ecoloxical adaptation of the onrecias from
ita antonical evidence.

Corrent on Cy D, £, £ a1 G,
Idontify the snecimens 1 to Q.

Prictical Records and Feld lote.

#20000000

Yarfnorn Yarien 1590 Datet 295 May 1944

(10+545029)

(5+10+5=20)
(5 X 43« 20)
(10 X 2 = 20)

(15+5=20)
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