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Teacarch and Training Schgol

Periodienl Exeminntion

3.Stat. III Year

MITHELATICS |
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cparn vr=byok shuyld be used for each grou

uiwuE A

1, Show that a ficld F is o vector space over F,

2. ‘State whether tho following statements are truc’ or false,
If folse, givo & counter—cxanple.

(1) 1 & -{.{\1,.(2, .u'o,(rj is lincerly independent, then
no 0(i is thu null vector,

(44) 12 A -{"(1' & 90 A...._u(r} .if‘!il;\eurly’ dcpendent, thenh(’
is linearly dcpendent on B -{9(2, A gs sser ,;(‘_}A
(i81) 1f o ond /3 are iinearly dependent on X .,. then o is

. lincerly dependent on )

(iv) 12 A -fo&l, qz, ey of r is lincerly indcpendent,
then & 1 is lidearly independent of T -;:Iz.t\’n,...,a(r-} .

3. 8,y 8y, 0, ore fixed rcal numbers, Show that the set of vectora
4 . CR ‘ N :
fn R, {(xl, Xp5 xa,-,x42} with x; = a,x; + 0,x, + 8535, is o

subspace V_ of. R4. Find a basis and the dincnsion of V,

4. Let V be a vector space, P' its null vector, ALV, [-AJ
the sct sponned by A, and S and T two subspaces of V,
State whether or not the following subsets of V ore subspaces 3

(1) v (n){QS}, (iii) [AJ (iv) sn—-n (v st
(vi) [3 U 17, (vii) ST

5, Show that two finite-dimcensional vector spaces over the sane
field arc isomorphic if and only if they have the samx dimension,

(p.T.0,)
4d/30,0,6+



Defined below arc sooc trmlslnrmuuna,(, froo a vector epoce

U into another voctor space V, both defined over the same

field R, tho rccl line. State whetll:cr o’ is a lincar transformntion
or not; if-lincar, state whether or not/ it is (a) on to vy

(b) one~to—onc.
(1) vavar® (xuy) € U, L () = (3, D).

(ii) v=Val® (x50 %30 o0y x,) €U,

. n :
J(xl,xz,...,xn) - (?: 8;x:,) 0, 0, 4oy 0),
-1 ?
ni'a being fixcd rcal nunbers,

(141) U=R®, V=R n>a;-

(!1..”25 seay !m) e v, d./(xxﬂz:--ulm) bd (’llxzntlll’n’olol'HOVO)

(iv) v - Rn,"V - Rm; n> m;
'(.':l"z._’"-‘-' ,'xn) €v, ‘4,(!1 .xz.'... X)) = (20300 00xg)

(v) U= nn' V=R, (111 X530 ""l:.xn)leu

n
(xl;,'. x2""'xn‘) - Zl ui'xi',‘ ni'u ‘being fixed recol nunbers,
) B 1 . .

GOUP_ B

7. State and prove the Couchy criterion for the gyawaigexce af b
convergence of the scries 2. L of not nccessarily positive terns,

(You are nét cxpcctéd to assune the cgrrcaponding result for
sequenées), (10)

8., Discuss the convergence or diverygence.of the acrics Znn where
8, is one of the following

(1) l/n(log n)x x> 0
(1) ;=161 + )

(iii) (—1)"/ nx(log n)y x,y arbitrary

(1')" -(i@-? (:4)

X
n



a3n

9(a) It a >0 for ull o ond 3, = 8, ¢..e. + 8, prove that the
n
divergence of ZAn foplies that of & nn/'n'
n

(b) A series Z(-l)n a

, (3,220 for all b) is such that

L <
A . 3 s, N
et 1+-0 z ) {O%} o bounded scquence,

Prove that the sories converges if c>0.

©aa0g@gQooce

0d/1,10,64
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INDIAN STATISTICAL INSTITURE
Nescareh and Training School

Puriodicol Examination

Probability
Tiog; 2% hours Maxfomm Mrrks 3 100
1, is & rondom variable uniformly distributed over the interval

B, Stat, III Year

7y + 27_/. ObLtain the density function of cos X.

Is this density function continuous evorywhore? Give rcasons

for your anawer,

Dntegy 20,10:64

Also ciscuss the continuity of the distribution function,

2(a). Prove that a distribution function F(x) is continuous at a

point & if and only if o corries mro probability.

(b) Prove that F(x) —> 1 (as x — 0O ).

3. 4 is a probability diastribution on a finite interval [a,bJ.

\Ubat ias tho dofinition of

T

4. In a probability distribution, the probubility is earricd by

J points a,b, and e,

t(x)ay and [ £(x) as ?

Probobility at a is 1 70 at b

Py and at o is Pye Prove ‘rigorously that

8¢/24,10,64

2 2 2 2
Ix® au =Py 07 + b+ pyot,

000900000099
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Periodical Exaoination'
D.Stat, XIII Year

Statistics (Theory & Practical)

Tjne ; 24 hours axjmun Marks :100 Date ;20,10,64

1. -In o large population, there ia an unlmown proportion T of snokers,
A simple randon somple of 10 individuale is drawn from this population,
and r dcnotes the number of smokers in the sample,

It is required to tcat tho hypothesis that m = 0,5, and tho following
alternptive tests are proposed :

(l) if r = 5, accept the hypotlhcsis, otherwise reject it;
(“) if r = 4,5 or 6 accept the hypothesis, otherwise  re'ject it,

(a) Colculate the probability of wrong inference when T is actually 0.5, .
for the two methods (i) ond (ii). L7

(b) Suppose T is actually 0,3, If mcthod (i) is used, what is the
probability of wrong infercnce? [1_07

[You have to gompute the numericol valucs ‘of the probabilitios in
(a) and (v).7

2, Por the seme populatien sa in queation 1, it is deaired to extimate
the volue of m and the following method is proposed ¢ drow a simple
random sample of 10 individuals ond let r denote the number of

amokers in the sample., Calculate the two volues r _ L and
10 5

18 + %, and say that 7 lies between these valucs.

It m is actually 0,5, what is the probability that the above

statement is incorreet? Cclculate the numerical value of this
probability, [Eg
3. The values of Sin x at the points given below are well known
x (in degreecs) ] 30 5 60 20
1

Sin x 0 Fe /3 1
2 z '

Evnoluato Sin 75° by using a fourth degree polynomial interpolation
formula,

(Please turn over)



4. Evaluate by quadrature the integral

i 3
i (- xz)‘ dx
n

and hence find the value of 7 correct to five placea of
decimals, after deciding upon a suitable number of intervals
by using an error formula, [25_'/

vooepnpnoooo

ad/22,10,64
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B. Stat. III Year

Econonics

Maxirum \erks 3 100

Dote; ©,11,64

Angwer any FOUR quegtjons. All questjons carpy

e

o

14

k

1, Uhat are the chief distinguiehing feoturea of the preacnt—day

econony?

2, Exonino the choracter of the growth of India's national Income,
with speciol reference to the acctoral changes in the econonmy,
during the period 1050-51 — 1960-061,

3. Critically ovaluate the growth of economic welfare of the
Indion people during the first and second 5-yeor Plans,

4, "If Indion ogriculture is to improve and ccononic welfare 18
to expand, the present emphosis on heavy industrics hos to
be abondoned and a smaller and more modest Fourth S-yeor Plan
should be formulated,” — Comment,

S, What advantages, if any, does the national economy of a country
derive from foreign trade? Illuatrate your answer with Indian
experience,

6. Write short notes on ay four of the following

1)
2)
3)
4)
5)
8)
1)

Terms of Trade

Rates of Exchange
Balance of Trade

Dalance of Payments
Invisibles

I1.0.U,

Foreign Exchange Reserves

7. Anglyse the changes in the structure of India's foreign Trade
between 1950-51 and 1960-61,

8. "A study of the Foreign Trade Statistica of India reveols the

existence of stagnation in her sgriculture,”

Give reasons for your views,

ad/7,10,64
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Do you agree?



INDIAN STATISTICAL INSTITUTE
Rescarch and Training School

Final Exanination, 1064
B, Stat, III Yoar

Biochemistry (Theory)

Duration § 2 hours Maxint kgt 100 nte 1,6

1. Give one exanple for each of the following @
Nucleotide, Ketoacid, Cocnzyne, Pcntose, Orgonic phosphate.ester,-
Dipeptide, Amino-acid, (10)

2, Describe the glycolytic pathway of glucose metabolism in mammalian
miscle, (20)

3(a) Vhot are the deficiency symptoms and natural sources for the
following vitamins g

1) Vitomin &
i1) Thiomin
i11) Riboflavin
iv) Niacin

(20)
(b) How can you eatimato Vitomin C chemically in patural source, (10)

4(a) What is an enzyme? Define turnover number,

(b) Doseribe tho propertics of tho following enzymes.

i) Cotalase
11) Amylese
iii) Ureose (20)
8, What is hormone? ‘hat zre tio principal hormones secreted (20)
2

by pituitary gland? Deseribe their action,

000000000

02/11,11,64
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1(a)
(v)

2(a)

(v)

3(a)

(v)

4(a)

5(a)
(v)

(e)

INDIAN STATISTICAL INSTITUTE
Resoarch end Training School

Mid-yoar Examination
B, Stat. 'III Year
MATHEMATICS Y

tion} Tou doxi e 00 Datey 7 December 1964

Define a field, and a vector space over a fleld, (4)

Show that the set of solutions of the homogeneoua linear
differential equation

2
Lx_ adx, 5.0

dtz dt
is & vector space over the ficld of real numborsi (4)
Show that et, o2t fova a basis of this vector space, (12)

If S and T are subapaces of a vector space, show that
S+T and S/ T aro subspaces and that

dim (SN1T) ¢ dim (S + T) = dim (S) + dim (T) (10)
Show that any sct of r(¢ n), lincarly independent vectors in

an n-dimensional vector space Y' can be extended to a basis
of V. (10)

Define a linear transformation from a vcetor apace U into a

vector space V and show that the tronsformation is ono-to-onc

if and only if ita nullity is zero. (s)
Prove that for a linear transformation en U,

rank + nullity = dim.(U). (10)

Show that with respect to a basis 01 @y ;:.. L of V,a

lincor transformation from V {nto itself can bo uniquely
represented by a motrix, (s)

Show that this transformntion is onc—to-onc if and only if
tho matrix is nonsingular, (s)

Show that the sum and product of motriaés of sueh lincor
tronsformations is the matrix of the sum and product respectively
of tho linear transformations, 10)

Show thot the set of all nX n matrices with real elements
is a vector space of dimension n“, (s)

Uence prove that if A’ is any square matrix, there is an
integer N such thet I,°A, A2, ,,., aN are lincarly dependent, (10)

S ()

find a polynomial p(A) such that p(A) = 0, (10)

000000000000
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lid-year Examiridtion
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MATIELATICS 1T

Duration; 3 Hours Maximum Marka; 100 Date: ? Degember 1064

1.

2,

Diseuss the coavergence or divorgence of the following scries

with n"h teros nn given b_y

(1) o = . (x> 0)

a n(log n)*

(11) = {-1)"

n logmn

(iii) o = Sin px_

n n
1 1
(iv) a == -log (1e ;) (20)
co o
Let a_ and Y b be two series which converge to
om0 © n=0 2

suns £ nnclp reapectively, Let

e =ob +ab 4. +nb (n=o0,1,2.....)

)8 ¢ Zl-\n is absolute convergent, prove that the sorios b3 e,

is convergent and hos sum X3 (13)
n
It & -p o {20
n a (n+1)*

where x» 0, show that the scries ch converges

if and only if x) % . (15)

Let pn(n =1, 2, ,.. ) bc the sequenee of primes i.c.

P - 2, Py = 3, Py = 5, etc, Prove that tho seorics y-l/pu

diverges, and tio sorios & '-1—; converges for every x » 1. (20)
P,
n

(Ploasu turn ovor)



=2

4(a) Prove thut thu scries

(v)

.1 - é 0;— vesnand

converges, say to sum s, If tho sorios is rearronged with
positive and q nogative torms alternating, prove that tho
resulting series convergea to tho sum

-oélog&

Prove that the series Z h'n where

w7

a o ( %7 denotes the greatest
n n
integer . x)

converges,

ad/27,11,64

P
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Durotion ¢ 3 hours

3(e),

(v)

2e

INDIAN STATISTICAL INSTITUTR
Resoarch and Training Sohool

Mid.year Examination
BeStats III Year
FROBARILITY

Koximun Uarkes 100 Dates 8 Decorber 1964

Are the follewing funotims distridution funotioms of probodbility
distributionat Give redsons, '

(1) r(z)

z x, (14) ¥x) z0,x 0,

- 1
-l-i"_‘.x}/O.

(441) M(x) =20, x O

sl ,z_fx_. x>0.-

(1) P(=) 2 6%, x Co,

l, x )o,

(v) P(x)so, x(0O,

=1, x>°o

(1) F(x) =0, =<0,

= 1, !>/°.

(12)

the funotions above whioh really are distribution
funotions, which represent

(1) » dlsorets distridutions,
(11) oontinuous distributions,
(111) absolutely continuous distridbutions?

If & distribution abovs is disorete, whioh are the points corrying
positive probability and what is the probability oarrisd by eaoch
such point?

If a distribution above is absolutely oontinuous, find the (10)
10

density

Cansider the distribution P on

funotion,

2x, What 4s its expactation?

Supposa you ore given & small positive quantity (- > Oe
Deternine a partition of [0,1 7 8o that the lower and upper
approximotiva suna of /' X 4'p 146 betwoen

/

(]

'xdp-(. and /'xdpa,(_ R

[0, 1] having density funotion

(16)

(Pleaso turn ovor)



Se

4o

5

6o

-2s

The rondan variable X has frequenoy funotion f(x) = x2 on

[-2, 417 ond outatda [ 2, "1 7 . Dotermins the value of the
oonstant kX, Find the frequenoy funotion of the random variable

22, Caloulate E(lz). (20)

The random voriable X takea values 1,2,3, ees, Deess wWith

X X X
probabilities 14 0 3T .% s sessp T ese respectivaly, where
k i1a & oonstant,
How mny momonts does thia distridbution have? Give reasonss (12)

Prove that if & point 'a' corrjes tero probability (ecoording to
distribution on (-e0 , 0O }), the distribution -functicn is oane
tinuous there. Point cut whers exaotly in the proof you mnke use
of countable ndditivity,

@ive on exnmple of & finitely additive inmterval funotion
(defined on f-eo » @O )) for whioh the foregoing result is
not true. (16)

X is o randon varisble having the normal distribution with
metn O and syd.l. Construot a sontinuous functian P(X) such
that the distribution of F(X) is neither oontinucus nor discrete.

00000000000



INDINY STATISTICAL INGTITUTE
Rosoarch and Training school
Wd=yoar Exrainntion

BeTTAT. III YEAR
Stitigtics Theory

Durationid 3 hours Badaus aarks s 1C0 Dasec. 4 Doccaber 1964.

1.(a)

(v)
24(a)

(v)
(c)

3¢ (a)

(v)

4.(a)
(v)

(c)

5.(n)

(v)

$ate Viciersiravy! ‘theorem wliich ensbles us to roplace a funotisn

.?(x) by a poYymozdial in a gi'lcn h\’.ew»l (x » X ). ¥hat should be

novm nbou' (x) in order %o '\ppm}.i:'\‘n 1% Uy levion's forvard
in¢orpolation formla ? When do you use thin formula ? (10}

Derive Simpson's onc=third rule £or mochnnienl quadrature. [10]

Consider the equation X - T(x) = Cs ~ Suggest a proceduro for numo-
ricnlly onlu'\‘;lng an approximnte roo* of this oquation, [6 _7

Stato and prov-; the conditions of validisy of he above procodura. (61

Suggeat a similar procedure to fird an -\ppm\ima‘o uolu‘l'm of the (8]
following ssatom of eyquationse

x = §(xy 7) = Oy ./-q5(>c..r)-0-

Ignoring finite porulatisn correction, coapare the precisions of
unbiased ostimntors of population mesn based on o simple random

sraple of sizo n and n stratified eiaple random saaple of She same
size, with proportional allocation. . {12}

Explain vhen and how you emn uge & toble of randoz nuabers ¢o draw
a randoa enmple of vizo n from a population where n charncterisiic
X has the cumulative distritution function 2(x). (81

What do you understand by a ptatissical 'hypothesis! ? 3

Define the terma ‘simplo' and 'coaposide! parmamciric hypotheses.
In cach of the folloving exnarles, oxnmine whedher ¢he given hypo-
thests 1s simplo or coapositos

1) 7Two Linominl populations B(nl, nl) md B(nz. n )5 hypothesist
LI (21
1 2

i) 7w normal porulations H(“l’ 1) and n(u e 4)§ hyrothesis 3

lﬁ-u2+§-10.

Howz will you tosd

-
N
()

1) the hypothesis in ense b))y
11) tho hypothesis W o= W, +3 incase v{ii) ?

=
o
[t i)

Give precise definitions of errora of firat and sccond kind of ~
tost, [5]

A choracteristic N follows a probabilisy demsity function f(xp 6).
A rondom sample of size n is dram and, to tost the lypothosis
By 26 =6, the folloving tost procedure is adapted. Caloulate the

asample wvarisnce and, 4f it is non-negative, cccept tho hypothwsiv,
otherwise, reject she hypothesis.

1) vhat i the eritical rogion correspinding to this .out? [21
11) what s the error of tho first kind ad, for mny altomative
6 = 6, what iy the error of the sceond kind ? (3]

Ploaus tum ower



=
5 (contd)
(c) A randoa wariable oboys $ho 'iriongular! @istrilution
Mx )6y =l lx=01 vhm 6-21¢x g6+l
- 0 ‘ ol.uc\vhem..‘

. To tost o Wypothiesis @ = 2, ono observation x iy made and the
folloving procodure adopted o
2 i1

If x ¢ ry or > )

1) Rind the orror of ¢he first kind of *hiy tows.

» Toject ¢ lypothesis.

1) 1 6= % , £n $ha error of the second kind with rospeet to

¢his valu> of 6.

£)



TADINT UTAZISTICAL LuiSTIZ.RS
Resenrciy and Pradning benosld
iitdeyonr Examination

Be STAT. IIT YEAR

statiuricy (Fraciienl)

Duration 3 lourg sirxdaua marics e 160 Dntos 5 Docozber 1964
1. The following ¢ablo shows tho vnluvs of am unlmovn fuietion y for

3.

coertadn valuey of 4ha arguaont x.

= Z
9 n
16 =24
25 15
36 416
49 ’ 8C5
64 1231

Find $ho value of x for vhich ¥ has ainizua Ly replaciag 7 by
a puissble polymominle

[itotes If ymu roplrce X b /;. ¢he independent variable bocsacs
equnlly spaced].

Drav w0 random snaples of sizow 15 and 20 roopectively froa two
noranl populasions (=2,1) and 1(3,5).

Congider the first sot of 15 valuce. /wesuning that ¢his is a randoz
srmpla from a noranl population k(u,)), teat the hypothculs g =G
agningt aléemndivos U <G,

Consider the two saaples i (a) to have esa0 froa noranl pspulations
vith witom mosng ul d W, o varinecs Y and 5 rospeciivoly.
Fest vhoether W= Ry 4§ = Ce

Candidnadea apponred nt a conutitive Seut as five eontres. A siaple
rondoa gample of sooras vwos dravn froa oach eondre and the gnaple

- : g
acon ond giandnrd devmtion/c?.isul:-.‘.ed. Thoose are shom belov.e

Contre los 1 2 3 4 5
0. of condidates 250 385 475 50¢ 325
Snmple size 12 15 20 25 18
Saaple moawn 4o 55 20 15 6C
Sraple g.d. 1G.9 12.5 13.4 20.8 35.0

Obsain an unbinned catinate of the overnll avernge scare and unbiaased
catiantas of <he varirnco of this catiante.:

The following $able gives pn salucs for she artorial L1993 of dags
(a) Lreathing noraclly, (b) aftor a perisd of Lreathing adr eontain-
ing 5 percent earbon dioxide.

dog p'* value (n) pd value (L) aog  pH walue (a) pd »ndue ()

na, na.

1 T.42 7.26 8 7434 1.26
2 7.53 T.3C 9 T1.45 T.23
3 7.36 7.26 16 7.42 7.06
4 743 739 11 753 734
5 743 7.38 12 7.48 7.28
6 7415 6.69 13 7.42 7.29
1 15 7.32

Tout the Wyporshesoss (1) pd value does not choange with €O,
(41) pH vnlue dscs no¢ decrense with €3,

Loth the lypothoucy Ledng tested firat Ly tokdng ench Jog &> have given
teo vnlucs and aled conuldering the ted eeds of valucs ho edistituting
s independent acapley.



INDIAN STATISTICAL INSTITUTS
Nlesearch and Training School

idid-year Examination
B, Stat, III Year

ECONUNICS
Durationi 3 Nours Maximum Mnrke; 100 Date: 10 December 1064

3.

4.

S.

7.

Separate Answer—book should be used for each Group

GROUP _A
(Answer any three questions)

How would you differentiate between the modern industrial economy
and the economic system preceding it? (2v)

Examine the pattern of economic growth in India, in terms of the
relative shift in the position of the different sectors of the
economy. (20)

"Agriculture, which could serve as the basis of rapid expansion
of Indian economy, is today, acting as a brake, impodiog its
growth.” — Comment, (20)

Would you agrce with the assertion that Indian economic developed
has been accompanied by a fairly satisfactory rate of cxpansion
of welfare? . (20)

In what respect ias India's foreign Trade helped her economic
development, during the period 1050-1 — 1960-1? (20)

Vrite short notes on the following :
1) Terms of Trade,
2) Adverse Balance of Payment,
3) Forcign Exchange llescrves, (20)

GROUP —~ B

Discuss the problem of industrialisation and the different views

about tackling them on the cve of the first five year plan of

U.S.S.R, (20)
Or,

What was the 'Sciossors Crisje} of the twonties in the

U.5,83.R.? Trace the course of its development and discuss the
steps taken to overcome it, (20)

'Important developments in the cconomy ot large had to occur
before a realistic plen could be produced'. Critically examine
the course of these developnents, (20)

Or,

'In 1929 the maxicmn variant of the plon was accepted. DBut the
assumptions on which this was done went wrong and there were
difficultics, Give & brocd outline of this variant, What were

the assumptions and whut stepa were taken to meet those difficulties, (20)

0000VIVV0IGY
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INDLAN STATiSTICAL INSTIVUTE
Iicsearch and Traiaing School
Nid-year Examination

B,Stat, III Year

S GLOLGGY THEOY -

Duratjons 3 Hours WY mym Minpk (1] ate ember 1964

Ahswer SIX questions in all,  Aneswer gueation Nogts.
and 3 ond twvo from each group,

1, What do you underastand by the doctrine of organic evolution? State
some of the evidences furnished by the study of fossils in support
of evolution, (18)

.2. Confirm or correct any five of the following statements, with
reasona where neceaserys

1) Herbivorous dinosaurs used to live mainly on dicetyledonous plants,
11) Birds are glorified reptiles,
i141) A rock-unit is defined essentially by the fossile contained therein,

iv) Barauni petroleum refinery has been constructed in Bihar becouse
petroleum is found along with coal in the Gondwana deposits of
Dihar,

v) Becouse of the presence of the principal raw materiala for steel
in sufficient quantity in tho State of \Weat Bengal, the location
of Durgapur Steel Plant is justified,

vi) India ranke tirst in the world in the deposit of Copper and Silver
and last in the deposit of radioactive sands, for which India ean
produce very little atomic energy. (20)

Group 4

3. Discuss the material basis of our technological civilisation. Compare
and constrast the eurrcnt standard of living in India with contemporary
standords in U.S,A., U.5.8:R., U.K, and Japan on material terme; (16)

4 loke an estimate of the yearly production in important metals, minerals
and power that would be peccssary to sustain a standard of living in
India in the year 2000 equal to that of Japan's in 1961, (Take inte
consideration the incrcase in population by the year 2000), Comment
ceritically on the known resources of India in metals, minerals ond
power, in relction to your cstimate. (16)

5. Answer the following to the points:

i) Vhat ore the orgenic fuels? ‘here are they found in India?

ii) Vhat is the eurrent Indian consumption of petroleam producta
and what is the projected consumption by the end of the fourth
five yoar plan?

i1i) How mony million tons of petroleum crude India produces now
und wherefrom? How this production matches with that of
U.S.A., U.K., U.5.3.R, ond Jopan?

iv) In which era ond rocks, the crude petroleum is found in India? {16)

(Plecasa turn over)



-2-
§rgun E

6. Vhot are the two busic principles of Stratigraphy? What ‘would
be the procedurcs in the working out.of_ stratigraphy of scdimentary
rocks of on arca? (186)

7. Duseribe tho.different stratigraphie unita, Uhat' rolntion'.pun
cxiat betwcon o bio-stratigrnphiec unit and a rock-stratigraphie
unit? ’ (18)

8, Briefly review the atratigrephy of Indin.' (18)

0d/24.11,64
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Anawer soparate group.in scparate answcrsoript.
GROUP A

1. Discuss the uniform convergence of the following sorics:

o 1 o« n
I == x>1), =& —:—‘ (x arbitrary),
neo n n=o
by (I a ! "% cos nx
I ()" 53 r 225 (b¢xg2n) (26
neo n+l 1 n ( =T )

[--]

2. (a) Prove taat if I o, x™ is a powcr serios ond if r = -:-1 whero
° 1
pe Tiz fatl®,
n =) n

then the scrios convorges if | x

| < r and docs not converge 1¢
I x | > re Yhat hoppens §f x = & r ?

b) Prove rigorbusly that the above scries reprcecnts a function conti-

nuous in/ - r, r . [CRX))
N )
-3« Discuss completely the ‘binomial' scriecs ¥ (:) x® (a real) with
0
regard to convergence and uniform convergences (18)
GRGUIP B

l« A and B are linear transformations from a vcctor space into
itself.
a) Vhat can you say rcgerding the (i) nonsingularity, (ii) inverse,
(1ii) transposo and (iv) rank of A3 in tcrms of the corres-
poncing property of A and of B ? (8)

b) Give upper and lowcr bounds for the ronk of A+B in terms of the
ranks of A and 3. (3)

An nX n MNarkov matrix is defincd to be any n X n real matrix
A= ((u“)) which sotisfies the two properties

0 < a5 £ 1,
n
jfl 85 = 1, for { =1, 2,sss, no

Prove that the product of two Markov matrices is a Markov matrixs
Also prove that A™ is a Markev matrix for all positive integers

k. )

3.n) Formulate the problem of simultancous lincar cquations in a
matrix form. (2)

Please Turn Over



3.b)

<)

4m)

b)

<)

State cnd frove a nccessary and sufficicncy condition for the
existenca of solution to this prodlcem.

Show the cxistcence of solutions to the following system of
cequations. Obtain the femily of solutions by rclucing the matrix
of cocfficicnts to the noroal forme

X) =X, + X3 = 2
3:1-12 0'2:3- .—0

2 - -
3x) + x, & x4 18

Stato what changes the determinant of a square matrix undergoes on
applying an elementary operations Interpret this in terms of
clementary matricess,
Define the adjoint X of a square matrix A and show that

det. A = (dets A)n-l

Evaluato the determinant of

18 11 13
27 23 26
45 87 92

)

©)

2Y)

©)

(©)
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le

2.

2

P 48 the probability distribution whose range is [—l, 01_7 and
density function 48 Re x” where K is a constamt. Determine the
value of X.

P'° is the distribdution obtained by shifting P bodily through a

distnnce.of O. In other words, if P is the distribution of the
rancon variable X, Py is the distribution of (X + 6).

lYow consider a population whoasc distribution is P.O' e wish to

estimete O and draw a random sample of size 3.

Jhow that the shmple mean and the sample medion are unbiacssed
estimators of ©.

Compute the variances of the secmple mean ana the sample mecdiane
Vhich estimator is moro efficient ? (3s8)

The joint distribution of X aond Y has density function K.xy

inside the trizngle whose vertices are (0, 0), 6,0) and (0, 2) and

zero outside this triangle. Determine the value of the constant Ke

a) Clompute E (X),E(), E(X+Y), E(¥). Is E(XY) = E(X).E(Y) in this case?
b) Cbtain the denaity function of X and that of Y.

c) Are X and Y indepondent ¢

d) Obtain the density function of XY. (35)
a) State and prove Tchebycheff's incquality. (15)

b) Define tho spectrum of a one~dimensional distribution and prove
that it is a closed set. (15)
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1(a) A critical region(), is uniformly most poworful of sizo a for

testing the hypothosis € = 6, about the parazeter 6 of a
probability density f£(x $°6). Prove that the power ourve of W,

will 1ic above the horizontal line at distwice & parallel to tho

axig of 6. f10]

~
&

(b) For f(xi6)= —2— 2a2® | 550

‘./2n
obtain a uniforaly most poverful tost for tho Jypsthesis 6 = & o
against altematives 6> 6. {10}

2(a) State and prove Neyaon-Poarson's leamas [1209]

(v) Tso this leman to dorive a loenlly unbiasod most powerful tcat

3e

4,

5e

for the Yypothesis 6 = Go regarding the parageter 6 of
u(e, 02) whore 0% 10 a Imovn quantitye (18]

Derive an wnbiased estimnte of the moan of a population

characterisotic vhen a sample of sizo two in scleoted froam

the population without replacement and with probability

proportional the eizo of ¢he unit. GCbtain its snriance. [15]

Discuss without the derivation of any formulao the differont
nethods of incrensing the prociusion of tho cstiante of
population moan.

Show that the ratio estinmate ? producos moro procise results

R
only if tho corrclation coefficient of the nrinbles Y and X
ia greater than half of the ratio of ooofficidnt of variation

of X to tho coofficiont of variation of T. [20]

In a paddy ficld a cortain nuaber of plots were sclocted at
randoa to ostimate the totad yiold of grain (Y) of the ficld.
The total produce of grain with straw (X) of tho ficld was
wolghed. From the sample plots the woight of grain (:‘fi) and
wolght of grain with strow (xi) were obLtainod. 7The cocfficients
of variation wore obtained to bLd C.T.r' - 1,25, ny = GC.78 and
Cm = 1.11.
1) Suggout two mothodu of ostimnting tho total produce of grain. {10}

‘41) Computo the gain or loss in preecision by the ratio method of
catiantion comparod to cstimation dnly froa the Ty [10]

Aenanve

'20.2.65
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answer cny four questionss All questions carry
equ:l ncrks.

1. ¥hat do you understand by the ter—s econcmic develemment ond
under develcpnents

2. How would you characterise tho eccnocic structure of India as it
stood in 1950-817 Illusttnte wweh your anever with sooc exccples
of the sectoral break down.

J. Briefly review the evolution of idecs regarding economic plenning
in Indin with particular referencces to the question of priorities

in inveatments

4. Ilow would you cdistinguish betwcen the long-tern perspectives of
the first three plans of India?

8. *The First 5-year Plan can herdly clain credit for the perfomance
of the Indicn economy during its duration® comacnt.

6. Critically exanine the achicvenents of the first threo B-year plans
of India.
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Date: } March 1065 nxicun narks 50 Tire: 1
. i ce: ) N hours
1. A benn, sicply supported et its ends, is required to carry n

2.

uni forrly distributed load of 3/4 ton / ft. (including its own
weight) aleng the whole evan. If the maxirmn stress due to
bending is nct to cxoeed 8 tons pcr square inch and the paxirun
deflection is not to be greater than 1/400 (np:m), deternine the

© greatcst span for which a 12 in. X 5§ in. R. S. J. could be used.

For a 12 in. X 8 4n, I = 220.1 in?

E for stecl = 13,CCC tona / in.

For tho span doterpined, stato clearly the voaluesof the paximun
besding strcess and noxirun deflcctions

a) A borizontal been A3 of constent flexurcl rijidity ia simply
supported at itoends and has & span of 18 feet. It corries
uniforoly distributed vertienl loading of C.5 Ton per foot
over its while length togcther with a verticnl load of 1 ton at
8 fecet freo the end A

Sketch the shearing force end bending monent diagrams for tho bean
indicating all pain vzalues.

b) If the cbove beaa oarrying wniforrly distributed locding of 0.5
ton per RYt only over its whole length, is rijidly fixed at the
left hand A and sizply supportcd cn nen-yielding support at
the right hand B find the reaction at tho support DB.



DFTILN PTLANENTSL INCUITUTE
Fraearch arnd Tvaning School
Pericdienl Ixominatior
3. 3tet, 10X Tear

Lvation: 2} wours iz Mwrke; 20O Sgtes 8 April 10R5

dver Yicshior Lol oy 3 from the rent,
2. Definv Soclaty, Sozinl group ar? Socizl evunt, "“oziology s
tha ociontific ntudy of humea 10310ty.” = Zlucidae,

&, Dalinc Tinship. Explain ‘he imnortsunce of the stiucw of Linship
in cu> social life.

3. Wy i3 tho femily ca ommipwescnt roeial ingtitution?

4. Thn~t nro endogeny cnd exogacy? oy do they inflvorce ~artem
fo-artiona?

&, I[27ia1 marringe. Enumrate d'flcrent forms of maringe with
cvyrenleos 2rom Indina life.

6, \Vkite notes cn -

a) Uailcteral greupings, (%) Lincege, {e) r.l gié:l. Method,
4} Latrikina, (c) Gotsa ard (f) Mank,

000004

a,1.4,63
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len) Let Das Bys Byy sec be a sequence of real constantss If

1/n

1i{m LY -0
R
.-}
show tlat the power series T nnxn coaverges for all x and uniformly
na0 *
over every bourded interval of x-values. (10

b) Deduce rigorouely thet the fanction whieh it dcfines, marcly
o0

£(x) « & unxn

nal
is indefinitely differentiable everywhere. (10)

o) Let 3 nnd C be functicns of x defined by the power seriea

o ¢ n x2n¢]. ) ] ( )n x2|:|
S(x) = I (1) Gao)1 ! C(x) =« £ (-1)" —
=0 2041) 4 nw=0 (2n) ¢

Skow that S and T are definel cverywhere and cre indefipitely differ-—
catisbles &)

b) Theldenoting cifferentiation, show that ~
S'aC, C'u=S8 ()

¢) Prove the ideatitics .
Clx oy, -C(xgc(y - S(x) S(y]
cly.

S(x + y) = 3(x] + C(x) Sy,
for ell x and y. (10)
d) Prove tiat C and S arc periocie functions. {20)
¢) Identity their pericds with 2m, tiic longth of the circunference
of thc circle of unit recdius in the >lcnes (10)
3.e) Exunine for unifor:a convergemce the scries
o n
r (@~ X
nel

and estadblien' that thc series unifornly comverges in cry intérvel
of the forn =1 4 3 ¢ x < 1, but not in 4he interval -1 ¢ x < 1o (15)
U) Usa the identity
1 P
5=l < P o) xy el (Ixt € Y)
14X

to prove rigorously that

2.1

(15)

(XY
+
o
]
.
.
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1.8)

b)

c)

2.0)

b)

3s0)
b)

4.0)

b)

)

Se8)
b)

€.0)

b)

Show t-at in the vector space of real n-tuples, the vectora
(1,1,00 51), (0, 2, 2,00.y 1), (2, 0, 1, 1,0c. ,1),.-., {2, 0, Cyees,0,1)
ore.lincerly independent.

Prove the exiastence of orthonoroal besis in a hnxte—dine:siongl icper
product spacej exploining the construection of such a basioe

Define an orthogonal natrix. Construct o 3 3 3 ortbogonal =atrix
whose first row is
1 1 1
(— » T _)
Show that the sct of linear functionals oa an n-dinersional vector
space Y, is c vector spcee; eall it Vi

Given a basis i,"l' Gpporty an3 for V, find o basis for V*e

Explain the tern 'normel! form of a patoix.

Factor the following matrix, into & product of elementcry metrices, by
reduci ng to norvel fornm: .

1 -1 0

=1 2 )]

[+] 0 1,
Stote Crocér's Rule for solving a set of sirmltencous equaticns iz
n unknowns.

Applyicg this rule, solve for x, y, £ :

X+2r ¢z = 4
Xe= Y42 = 8
2x #4383y -2 = 1

For what values of x ip the follcwing matrix singular ?

3 =x 2- 2
'1 .4-x .1.
. -2 -4 ~l-x

State the Cayley ~ NLanilton Theorcne
Apply the theoren to the mntrix

(1 -C ¢+ &2 1a e)
(1 -¢) o
ond find its inversce

Estcblish the correspondence between rcAl qucdratie ferme and reel
syimetric natrices.

For the patrix 1 2 0
A =)=l 1 0
(v} 0 1 1

i) fir¢ the eizcnvalues and & sct of cigenvectors which form an
orthonorunl basise

ii) Obtaia an orthegonel matriz F  ouch that 2AP' is ciogonnle

@)
(10)

(6)

(8)
(1c)

{3)

(8)

)

(10)

(5)
)

(o)
(10)
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1.

2,

3.

4.

be

6o

8)
b)

X and Y are two random variables we knmow that B (X)=A , B(Y) = 1,

B(X2) -6, E (YZ) 22, oorrelation coeffiolant of X and Y 4a _1l_,
Cbtain the ocorrelation coeffiolent of (X + 2Y) end (X - Y). B (7
Prove that a qovoriance matrix is non-nogative dofinite. (1)

The oovariance matrix of X, Y and 2 is

2 1 1
1 3 0
1 (4] «

In the joint distribution of X, Y and Z, the whole probobility liesa on
a plapa, Deteruwing the volue of «

What 4s the oorrelation coefficlient of X and 21

Doos the whole probobility 1ie on a stroight line? Give rensons.
(6+ 6 +3) =13

In the joint distribution of X end Y, the whole probability 1ies
inside the trionslo whoae vertices are (0,0), (1,0) and (0y1).
The density funotion inside this trisngle 48 K (x+y).

a) Dotermine tho velue of K. (@)
b) obtain B (X), B (Y), B (X Y). (3 x6) = (1)
o) Obtain the density funotion of X. (7
d) Obtain the dansity funotiem of XY. (7)
o) Are X.ond Y independent (3)
G e o-X'A X, where x' = (11"“1’1:) and A is positive delinite

13 & probability density funotion, Determins the volus of c, (1a
a noat, compoct form)s
Show that tho ooviriance matrix of the distrihution 1a A”Y, (10)

Consider a sirple randam sampls of aize 7 from the distribution
whose density function is 2x an [ 0,1/,
Obtoin the denaity funotions of

a) tho ledst obgorvation, and
b) the sarple madian,

(7)
(n

F (x) 1s the distribution funotion of one-dimonsional distribution,
Prove that P (x) > 088 x— =00 , Point out whare exnotly you
roke use of countable additivity.e (1)

-———————



Yurotien: 2 lhours

1e2)

1)
c)

3.0)
b)

c)

DDAl S ATILIICAL LIGL
Icocareh end Treining Schinol
Jovmel Swivinaticn, 18S%
3e State III Yenr

STATISTIOS TN

Yarizun packe 3 102 Drta 25.%.158%

For estiazting the parcacter € +f a peiefe Z(xp 2 from a rinlen
smnple of mizo n, osutain tho Craner - Zto laver bound t3 the varianec
ol an unbizacd cstirntore

Derive n set of ncecanary and cufficiont coniitinne that the varianee
of an uobinoed cstimntor does attain’ th Lound iz 1{8).

Varify ike chove ecnditlg:w for finding tho vilornly ninimun varizoec
unbizneed eatinator of o° =when the population i3 ®{3, ¢2).

Urinz the Neypsn -~ Perrson lecwa obtain o cost powrrZul test far teat-
ing tlhe hypothcsis p = P, agninat cn alternative 2 = 2 in rendon

sxples of nizc n fron a dernoulli population widh parcazter pe
Zyanine shetixr your tesi is unifornly r.ost power’ul for aone cliess of
clter=tivess N

pofine the 'likelihood rotio criterion' for trootin; o cnppeoelte
Lypothcaig.

Xohoeey X Trel? :um are nen  irdcprndent obscrvations of which

o
cach of xj,ee+y X have cone fron N(2, d;) ard anch of x

5 n P LR VS
£roa (0, 02) o CLtain the likelihocd ratios tcst frr coe hypcthesis

o
of - 0'2' and show hov F-dlstridbuticn is helpful in carrying out thie
ate

Dafine 'oonfifence intervele.!

Siiew how the 1iX%2lihood function czn bo used to ob'nin confildence
irtcrvels for large saoplese

Un2 the ctowe rethod to obtain a confidence futerval for the mean of
a Meisren popul-ticne

Conafd>r o pspulntion of N units nuabeored in some order froz 1 to Ne

£): Doseribe how you weuld ovtain ~n ‘avery l-th' Gystematic ssvple.

b) bow that if N ia o m:ltiple o5 k, the miaa of n systenatic sarple
15 an unbiasci cstitvter of the pemalation ¢
wwutain the couditionn under vhich syste-atic

~precigse than sinple rardon sroplings

)

2g is more

ol-in the mathnéa of incrcusing precision of esiincics of treatrwnt
ecupariscas in experirental desijgna.

Ageurirg o suitable line~r model, derive the cpolyyois of varicoce
4512 iar a randcoised bloek dosigne

Trite i1 bric? end precioc terno the reletivo adivrtages and lisadvan-
tiges 2 tho randenised bloek and Latin squere desigase

Ansumiag rendoenisation only derive the cnalysis of varisomca table for
a cernlctely rantcninsd design with ¢ troatacnts with unequal
riplic-tionge

(c)
(8

(0

(Y]
(s)

(3
)
(s)
(G

)

©
(1)

{10)
ne

(1cy

(1)
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1. Conpute logo4 by evaluating a definite fatogrzl using Simpeods
%- rule of mechanical quadraturc by toking the inteprand at equal
intervels of width Osle Vhat is the numbor of placea of decinale
upto which log 4 is obtcined without error?

[You roy use the relation lozoﬁ: -2 103° 2 _7

2.

The population figurcs for 120 villages in a certein region are
knowu for the year 1061, from which the totzl populction of these
villages ia found to be 1,48,500. A eimple rendoa sanple with
rcplacenent of 10 villages fron the chove list was drawn in 1984,
and the populationa of these villages ere shown in the following

Date: 25.5.1088

teble:

Sacple Populntion

village Nos 1861 1064
1 1534 23Cs
2 058 1200
3 2030 2150
4 1180 850
5 868 605
] 1850 2250
1 3034 £28¢
8 4050 5360
9 658 508
10 2355 1260

n) i) Cbtain an unbizsed estincte of the totsl population of the 120

villages in 1964, using the deta of 106¢ only.

1i) Give the eotinated varianece of your total in (i).
b) i) Obtain an cstimate of the totzl population of the 120 villeges
. in 1964, using the drts for 1961 as ouxiliary information.
ii) Conpute the precisiod of thi§ eotizntes

c)

3.0)

b)

Compare the results in ('\) and (b) and give your correntse

Obtain a rondonised Latin Squarce of order 3 and describe your pro-
cedurcs

It wos suggested that differcnt trentnents cpnlicd on apples affect.

their snles. In & particular market, nucbers sold per 20 custoners
of cach of 4 differently trecated opples (trectoents A, B, € and D)
are recorded on 6 drys of a weeke

ifons Tues Yed. Thuse  Frie Sat.
A 35 55 25 65 10 63
B 20 40 10 10 45 3o
c 24 25 35 12 35 45
. D 31 30 15 6 32 25
i) Test the hypotheais that the trectoents have no differcntizl
- effocts on-anle.
ii) cjt if (a) the treatnent A end ) have different cffects,

P} tre~tment A is superior to traatmcaot D.

(13)

(0
(9)

{9y
(19
(8

(®

(20)
(12)
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1.

2,

3.

4.

Se

G

Te

9.3)

b)

10.a)

b,

<

onswer different group 1= seperote answorscripts
GACUP A
Yaxinun norke: 63

lLnower any threc questiona

Deseribe the major structural characterisiics of the Indian
econony in 1050.51. To what extent would you consider them as $ypical  (2¢)
of an under developed aeconory ?

Comvent on the view thgqt the precess of cvolution of idezs regarding
econcnic planning in Indin began pore than 25 yocrs cjos (2¢)

How would you distinguish between tho firot three five year plans of
India in terns of shifts in their basic strategica ? Vere thcse
shifts along scund lines ? (12 4+ 8) = 23)

Critically exanine the devclopnents in the sphere of Indinn agricul-
ture' end their inpact on plonning efforts in India during the period
1950- 1 - 1000 ~ 1. (2c)
‘The continued cxistence of the private sector in the Indicn econony
is quite consistent with plenned cconozic doveloprent's Do you agree? {20)

‘Mzt are the ncasures taken by the Govermixnt of India for mobilisa.
tion of resources? Discuss their effectivencsas (12 + 8) = (20)

GroJ? B
Lnswer any onc questior. (fax. marks: 20)
Discuss the view that adninistrative fixation of priccs is heoporing

the growth of the Soviet cconony. (20)

Discuss the rceent changes in the organizotica and mansgerent of

the cconcoy of the UsS.Sele (20)
GRCUP C

Maxiowa marks ¢ 20
saswer any cre question

State with the help of Donar'a nodel the cenlitisns necessary for
growth of cn cconcgy with full utilizetion of ceapacitys (12)

2

Discuas the effceta on the level of employmci:t cnd copacity utilizo-
ticn whon the rate of j:rowth fallo short of the oquifibriu: rate.

()

Derive the income path over tinme froo the labzlencbis two-scctor
nodels Exacine critically tho assunptions underlyiz:se (12)

Shew timt the nodel docs not allow for an independent szvings fune—
tien (8)
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2,

3o

Go,

Te

-

Anower any five questionse

Kow do you account for the continucus risc ie consuner prices
since 1962 ? 1ould the cxtension of stcte treding to essential
articles help to arrost the proccss ? (13 417) =

Review the nature of changos in the structurc of India's fordiin
trade since 1950- 1. To what cxtent doeo it refloct chavges in the
stricture of tho ooonocy ? (5 4018) =

Outline the priocipal developoents in tke sphere of bonking in India
sinco 108C~ 1. Zxanine the role the benling systco has plcoyed in
the ccuntry's cconoizic developnentes (7 +13)

#ow would you differentiato between the functicns of the Reserve
Danlc of India and the State jlank of India ? Tould you agree with
tke view that nonctary policy losca its relevance in a planned
cconony ? 13 +7) =

Driefly review the trend in the expension of rural credit since
1950~ 1 « How far has it corresponded to the necd. of developmental
finance for agriculture ? (10 ¢+ 10) =

To whet extent has the union budget liept pace with the twin ains of
ensuring a rapid rate of cconomic developrent end reducticn of
socl al inegqualitics ?

Do you think that the locns raiscd by tud Governcent during the
Planning pcriod, the pethods used and sources tepped have been
econvrically sound ? (10 + 10) @

There is a growing tcndency nzong the state Govermaents to depend
pore and nore for their developoental expenditure on loans and
gronts fron the centre, rather than pobilisirg rcsources within the
Statco. Ise onc tendency justified ?

120)

(20)

(20)
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1.

2.

3.

5e

6.

Answer any five questions

Give statistics on the area under and productisn of rice in the

inportant egricultural regions of the worlds Txplein why the

yield of rice per hectare in Jopan and China §sgrecter thon in

India or Pckistane Suggest cethods of improvinap the yield of

rice in India. (84+404+8) - (2¢)

Give an illustrated account of the spikelets in & grein sorghun,
Coopere then with the spikelets of rice and cny epucies of wheat.
(8 412 = (20)

Mention the scientific namcs of ten plants which yield fibre of
cormereial value. Give morphological description of any of tae
fibro plants with illustrations. (3¢10e5) = (2c)

Virite short notes on any four of the following

Clonal propegation in the cocoamut

b; Coinbatore sugarcones
b,
ci Heterosis,

d
e,

Inbreeding ninioun
Accessory chronosone (4% 56) = (29)

Yrite a detailed account of the netha s of breoding cross-fertilising
cropse Yhy selection for vigour in inbred lines is lillely to dclay
the attainnent of complete homozygosity ? (14 4+ 6) = (2

)

<2

that is polyploidy ? low can you artificially induce a polyploid ?
What is the role of polyploidy in evolution and practical agricul-
ture (446410 = (20)
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1.2)

b)

2.a)

b)

4.0)

b)

5.0)

Te

b)

ng Attenpt any five questions
b) All questions ecarry cqual nerka

Develop a forrula for the theoretical diacharge owver a V-notche.

Explain the way in which this ooy be podified to give the actunl
dischorge, giving rcasons why the theorcticel discharge docs not
agree with the actual discharge.

A 90 degree V-notch has a cocfficient of diocharge of 0.62. Calculate
the diacharge when the obscrved heed is 3 feoet ebove the bottoo of
the V.

Define coefficients for flow froo orifinose

A vertical cylindrical Tank, 1 fect in diancter, has o 3/4 " dia.
orifice in the base. In on cxperinent to determine the coefficiamt
of discharge of the orifice, readings were talen of the head H above
the orifice and the tize ts "hen diacharzing frealy, the feollowing
rcsults were obtained:-

H fuet 360 2475 245 2425 2.C 1le75 15 1.25 140
t seconds 0 Telb 155 23+9 3268 42.1 B82:3 633 7154

Deternine the coefficient of discharges

a) Derive Bernoulli's equation for the flow of an incoopressible,
frictionless fluide.

b) A venturipcter fitted to o pipe of 18 " bore has a throat dimmeter
of 8"+ Find the guantity of water flowing when the venturihezd
{8 7" of wetere Toke cocfficicnt of discharge, Ca- - 0:.06¢

A diver is working on the sca botton at a depth of 74 fects \Vhat is
the pressure, above atamospherc, in pounds per squaro inch, at this
depth? 1 cuft. seo water weigha 64 lbe

A circular plate 4 fect diareter is ploced vertically in water so
thnat the centro of the plate is 4 feet below tha surfaces Find the
depth of the centre of pressure enl tho toial pressure on the plate.
Prove any foroula which you usec.

A pasonry doo of rectanguler cross—scction of 20 fcet high and 10
fect wide has the water lovel with ita tope Fizd (1) the total
pressure on 1 foot length of the dam, (2) the point at which the
rosultant cuts the Lkascs The weight of 1 cuft. of nz2sonry is 120 1lbae.

Virite your conclusions about the stability of the dan froo youranswerse

A Y an of span L carrics a downward load of intcnsity w lb./unit.
lenisth on the right hond half of the span ond on upward load of w!/d
at nid span. Calculate the deflection at the centre of the spane
Derive eny formula you usee

In atorsion experinent, a stcel test price 3/-‘! inchs diancter is
subjected to o gradually increcsing torquee *hen the torque reaches
1502 1b. inches, the angle of twist is 1.20 degrees in o length of 5
Detcmine (n) the paxiounm shearing stress end (b) the nodulus of
rigidity of steccls Derive any formula, whieh you uses
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1.

Be

inewer yucstion '8' and any tkree fron the reats

that ia Sociol Structure ? ilow cen you ascortein the Social
Structure of a given socicty ?

Discuss the role of social research in the context of Five Year Plans
for India's developuent.

ETTHER

Diatinzuish between 'Custonary' and 'Cantreotual! institutions.
Conpare bricfly their roles in prirdtive and nodern societiess

o1
Define 'Woluntary Association's FHow Co you distinguish it froo

*Inatitaticn'? Illustrato your onawer froa prizitive and nodern
societica.

ZITITR

‘Jhat ¢o you oean by 'Incornoreal! and *Corporenl! property 7
Yirite kriefly the concept of property in siopla and civilized
societys

fuxd

“Irite ohort notcs indicating the sociol significance attached
to the following custors:-

(a) 1lobela () lalaani {¢) potlatch

Dimsc-iss with exacples the necd for the applicatfion of statisticnl
nothods in the study of mociologye

(25)

(25)

25)

(25)

(25)
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