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_Reacarch and Training School
1970=71

BeState Part II:
PERIODICAL EXANINATION
Calcwlua

Naxinua Marka: 100

1449070 7

Anover all the queiticne.
cach quention

Dravr the
1) J =

Note:

zraphg of the z‘oli'ovrlng
oin (x/2) (1) »

111) y = xp, for- x AL (dv) 'y =

= 2 for x=1

<

oin

NI v

==

) vy=%.
A function q(x)
q(x) =5

= 25

e X4 2

q(x) exdist ?

when x <1
when  x
vihien x>1

Doce
x=>1
Do the folio\-ring 1linitas oxiat?

1) Lt [wc].
x=>2

where

Lt
X =>1

13)

{xe-r/'.\'_-fg

tan\_l

ﬁ_

Lt
ovan X g

114)
x => n/2

A Tunetion I(x) 495 defincd as follcws:

f(x) =3 + 2 for -

o juit
AL A

=3 - &x

= -3 - 2x for x
I-"ln(‘._out whether 1(\) ia
X = 'r’n

(x) =1 fer x <O

=1+ 9in x Tor £ x<

-ﬂ
2 4+ (x--’z-'-)“ for

ol A
o3
£
a4

Show that
at x = 0.

£1(x) eoxintaat x =

30 0il TO 23

continuoua at

(z61]

Tioe: 3 hourg

llarks allotted for
are given in brackets [].

functiona:
[
=2 + 3x¥ 3

®ie

[20]

is dcfined aa zollcr.ln:-

[x] dcnotoo the integral part
of Xe

[20]

=0 and

[T

docg not cxiat
[151]
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Find tho aifforontind’co-officicnt of tho following with
reopect to  Xe -

.

-3 - - -
(L x) 4 2 1 2 3 .

1) - 3 11) 2x+5x-4—§-0?+'x‘30
141) <*; iv) x ton x log xe "

v o

v) x(1-x) (- x).
Find ﬁé wken

1)"x-uin2 o, ) y:t&;\ ©.

e - - .

11)tnny--l-‘£-t-5; ninx--—ﬁln--

1+ t°

The volunc of a right circular cone romains conatante

If tho radiun of tho basec is increadng at the rato of 3

inchop per sccond how fast is tho altitude changing when

the altitude ic 8 inclhios and radius 6 inchen? PRy 4]
‘~

Verify Eulcr-'.u Theorem ror tho following functicna:

1) u N 4+ P25 A5 (11) u X=

Xy’

' Expond the following functiono in the noighbourhood of

%X = 0° to threo terma plus ronainder (in Lagrongo's
forn)e R

1) sin® x $ (11). con® xo 20



INDIAY STATISTICAL IiSTITUTE z
Reacazci: nnd Training Schoel E—J
B.State Part II: 1970-71

PERIODICAL EXAMIEARION
Statistica-2:Data Proccaaing (Theovry and Practical)
Datc: CTle9e70 laxioun Marks: 100 Tinc: 3 houra
!-Ibtci Apver oo nany quentiona aa you like.

Haxzks allcttcd for ecach quenticn ac given
in brackets (1.

l. Find tre naxinum absolute orrer and the naxinun rolative
crror for cach ¢f the Iollowing cobputations. (The figure
in the brackct dcnotes the crvors

a) 2,001 (& 0.002) * 13.000325 (2 0.005)

b) 3932451 (4 04001) X 4345 (+ 0.253 _

c) 154255 (4 0.0028)X 15,0 (£ 0.5) + 19.29 (4 0.001)

d) 154235 (4 0400C5) = 15.0 (& 0.5) X 19,29 (4 0,001). [10]
24a) Find thc maxiaun abaolute oiwor in Y, wiere Y = A.B,

A and B arc cor:eet upto o significont digito and
1 <42 and 5 < B <10,

b) Ict x bc cqual to 5425 and it be corxcet upto sccond
decinal place and lot y be defined aa
o
¥ = 2e35 + 540X 4 3.9xs
Pind the value ef ¥y and the maximum absolutc orror in
it.

c) I7 7y defined in (b) above, iam to be computed coriect
upto 2 placcs of deeimal and if the approximate valuc of
x 1a 525, what is the navirum allowable cxryoi in x?

[7484101=[25]
Se Find, aocng thie folloving lint of variables, which are
Iixcd=point mnd which are Iloating-point variagbles.
(a) xv3 (v) 312 (e) 17X (a) PIx (o) FLeaT
(£) IITEGER (g) FLOATING (h) 123 (i) w6 ° (3) YES
. . - [10]
44 ) x)g% othc folleowing FORTRAT statenments valid? I not, why
(a) IF(X), 10, 11, 12
(b) GoTO I -
(¢) X=1I+ 240
(@) 40 =1 +7J
(¢) T +1=J4+K+5L,
(£) ¥ = (Yre 2)(X +xI)/(X = 240)
(8) X = (90 x Y 4 13,0 % Yo Y 4 (130 %%, 0s5)/240 % Y
(h) IP (X = I + 2,0) 11, 12
(1) .66 70 10, 11
(1) 15x = 30Y {10 x 3)=[30]

GO OI T0 THE IMXT PAGT



Se ¥hat will be tle value of X when the Yollowing pet of
FORTRAN statcmonte awre exccuted?

(a) X =040,
= 1.0,
= O

X+Y
I+1
x+.100
Y -"1.0
. IF (I-5)'5,.6, 6
6 ST6P
(») - - i=3 E '
. 5 J=1=1
X=X+
I=I+1
IF (J
G IF (I
7 STepP

(c) A =1.0
I=1
1 X = A»* 2,0
" IP(r1-5)2,5, 3

L O R
(]

[ I ]
W]
O ~
S

o
o - -
-

[
g -
by

o
~

< I=I+1
A=A+ 2.0
Ge-To 1
3 X=X-50 »
STeP [3 x10)=(51
Ge Convert the Tollowing dceinnl nunbers into bdinary and
octnl nunbeirs: .
(a) 115, (v) 192, (c) 101, (d) 292 and (o) 512
! ! ! (5 x21={1
7s, Convert the following octal numbers into decimol nunmbers:

(a) 777, (v) 170, (c) 111, (&) 321 and (o) 577.
[5x 2l=[2
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INDIAN STATISTICAL IISTIYUTE (503
Rescarch and Training School =222
BeState Paxrt II: 1970-71

PERIODICAL EXAMIFATION
Statiztico=2: Probability

2849470 Naxirmun Marks: 100 Tinc: 3 hours
ilote: Anpwer an aany cotiona an you cane Mark
allotted for cag“:lx queonticn n'_'/‘c given in ?
bracketo i_?l.
n diptirguishable balls are placod in r boxes
nunocrced 1,2,eesy Te Let X = nunber of balls in the
fi-at bexe
(e) Fina Pr{X =k (7]
(b) Find the mode of X. {71
Do prodlena 1(a), 1(b) assuming tho balls ac not dio-
tinguishable. f14]
hen o you say that a randonm variable is withcut menorgy?
Supposc X in a random variable which takes only the
values 0, 1, 2,60ey Ky oee « Show that X hasm no
merczy ifY X has a geonctric diotiibutions {14]
A nan wants to open hig doors He haa n  keys of which
only orc Tito tlie doors He trics the keys ct_randen oo
that at cach try cach key has probability n-l of being
tricde What 1o tho prooability that the man will succeed
oxactly at the w-th trial 2 (71
Let a, b, ¢y & be integers vith a+b+ced = 13. Find
the probability that a hand of 13 cards will contain a
spades, b hearts, ¢  dioaonds and 4 clubg. [7]
If cards a~c dravm cne by onc at randon firom a pack of
1Tty two, find the probability that the firzst ace
turng up at k-th drawe What is the probability that
the sccond cco turns up at the k-th adirqw? {101
n H'a  and N, Tta are azranged ot randons Find tho
p-obability tiat there arc exactly k iuns of H'o. (101
Let Al""' j&‘ bo n cventge Show that
Pz*_{ cxactly n of Al""' An occur}
=8, - (241), Sy + (), Sgp -
n n
see ¥ ('l)n-n n S,
. ey B
wiere Sl, Sc, oo have their usual meaning, fa21]
Find the probability of cxactly £ gquadruplea in a hand
of 13 cards. 42
Calculate thic megefe of the negative dbinomial distribue-

tione lenece or othervdso £ind ita mean and variance, (14]
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IIDIAN STATISTICAL IiUSTITUTS vy
Reocazch and Training Schosl LE
B.State Part II: 1970-71
PERIODICAL TXAMINATION
Econcrdca-2
£410.70 Waxdmua Marka: 100 Tincl 3 heurs.
Tote: Anawer Groups A and B in separate anoweracripta.
Marka allotted fer cach quenticn aze gilven in
orncketa [ Je

Gigun At Micre and Maero Fecncnles

Maxks: 70 Timc: 2 heurs

Attempt any three quecticna. One park in cacived
1oz neatnesne

Explain tic diffcrent formo of depecoit cication by con-
ncircial bankse Why aliculd bank deposita be regarded as
neney ? [15+8)=[23]
Exanine the vicw that central bank's dicceunt policy in
not as c¢irfcetive in the matter of centrelling tho lend-
ing potential of thie comeraial banka ac its other two
policica, f23]

Show how tiic factors dcternining the production deci-

sicng cf firns and conmunpticn deeisicna of houacholds
ultinntcely deternmine the cquilibiiuna level of naticnal

incemcs Give an alternative dencnstration foir arwriving

at tho oame rcoult by using tiic hcuncholds' piopcnaity

to savee {15+8]=[23]

Mmalyse the different motives behind thie denand for money.
Explain the interest effcct of open market policy. [15+81=(23)
Starting with o nacro-cecencnic cquilibdbrinma aituaticn, °
cxplain vhat would be the new cquilibriua cerresponding

to a ciiange in net investaoent of a given ascunt. Also

giic o peticd analysis of the process of oovenent fxon

the initial cquilibriun psituaticn to the final cquilibriun
situaticn. (23

d?cup B: Indion Econcnic Stiueture

liazka: 30 Tinc: 1 hour
Answer any twm queastiona.

Explain, vAth d1lustzaticna, the conecpta of:

ng Balance of tradc; ond 1.1
b) Balance of paynacntae ,[7e+75]=[15J

Indicatec the chief featurca of Tforeign tiade in India
after Indepradencea [1s]

Describe the present cempositicn of India's Fforeign trade.[15)
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INDIAT STATIS?ICAL INSTITUTS

Rercoazch and Tiaining Sciiool N P:f_s]
B.State Part IT: 1970-71 =-
SRIODICAL EXANINATION |
Stazistten-L: Statieoitics (Theory) [t
£6e1C.70 Laxtrn 'azke: 100 Tinc:4 houws
Yote: fnnwel actnany quc'-*%r:s- as yeu can. Maska

alictied o cash ~ucstion ave given in biackets

Explain the importance of ptatirtical dnta collection
and nn-ﬂ roie by givine ate lcvt *2 wee \A.IL-cvoscn
c.\'n::\l"cn. .

(61

xplain tl:c y:\:'ioun stasen in a ptatiotdieal inveotigation.

¢ive three necasurca of central tendeney of data and give

an exaaple Yeot each ef thie neasurea where that.meaasure in

the nere approniiave than tie other two in dcocrdibing

the central tendeney of the data in quention. . (6]

The nmean and Gtand-=d deviation (e.d) of the heights of

10 boys aze 150 en and 4 €3  wvegpeetively If tio

heights of the tallest and. therghericnt bo ro arc 165 en

and 136 co anapectively, find tihe ncan 'md thc nede oF

the kel rints of tho vc:mwn*rw C boys. (6]

Prove that (a) ti‘.e aecord 'doacnt ia least when taken
at tire mcan and
(v) ..xc nean deviation ia least \n.cn taken *
about the necdian

for o ~iven univasiate diserete data. (el
ol
If o 1p tiic variance of thic obocyvatiens
X NXoperss Ny show that
o n n
" =—~w I T (xi-xj) .
Zn” 1i=x1j=1
Hence preve that
a
N 2
&£ fosa)
where Ha.. x, and a - nin xg. [8]
3 i
Degeribe clearly the phvsical models that give xiac te
cacn of thwe ‘_o”o :Ang diastriduticna:
a) bincoial distridution
b) negative binonmial adigtritution and
¢) Truncated Poiascon digtrivuticn, truncated at
left at X = 0.

Give at lcaat two rcaliatic exammlea fo cach case
wviiere you intuitively cipeet thie data to comform to the
»especiive nodelas [12]
Fron “ic bincnial Mdatxibuticn B(n,p) derive aa an appio-
piate lindtin » sultadble conditicng to be
otatcd by yeu, the Poisson cdimtrihution, Pei (A).

Dowdve the rinst thr 'l menents of W n,p) and
nenec e otheivdse wedte dovm tie Firet thrioo avw
nonents of Poi (A). [6+G+2)=[16)

GO (V7 PA DT s sy
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Define the prebability gererating funatisn (pegei.) P(a)
of n nen-ne: tive h‘tcrc: valucd »andon variadle X
(Neneiovereve) and ovplnin 1o airnificgnec anré unce

Prove that

2(x) = Pt(1) -
amd 7(X) = P1) + PrQ1) - LP'(1)]

Toitae Yind tie neen and voacianers of a geonctrice diotxi-

buticn. [Ze(345)+5]={1C]

Ugivs the resutt tint 37 X and Y aze tvo !ndcpcndcnt
rnivivtg thn PeTele O0F W#¥ 10 ti nreduct of the
peZefe’a 0f X and Y preve tiat 42 X A 3(ng,py) and

Y N 2nsyps) tiien X4Y i3 aloo a binenial verdable undew
sultaole conlitizno to oc nt:\tcd by you. . [8]

A eymictiic dic ig thwown 10 tinmes. 'Yaat in the proda-
ity tha the total score ia 15°? (8]

._1tc a1 eEsaT on 'fitting otatiatical nodels to data'.

What i&neant by 'Tittiang a model to a data?

‘Hovr d2 we scleet the ncdel” ¥hat ave the

notives in 1itt"r" nodele? How do we fit a

modcl wiren gome of tiie 'paranctess' of the

nocel aie unknerm?  How do we judse the

'gocdneoa of L4t? Vhat ave the practical -
rules in fitting a model?) {1c]

Practical icocrd. [20]
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IUPIA STATISTICAL INSTITUTE
Reocarcit and Training School (2061
Be.State Part II: 1970-71

PERIODICAL EXAMINATIOIN
General Science-3: Geology
Ce11,70. Waxioua Markeo: 100 Tinc: 3 houwrn

ver question 1 and any five iron the rest.
ka allotted Tor cach qucnt*cn a=c given in
bracketa [ ).

What in a oincial ? Mt are tiwe chiel rock-forming
nincrala? Stn'c the physir:n.. propcxtica and approxinate
ehenteal conp:cﬁt*onﬁ or tircc comilon mincralge [5+5+10] [co0]

How dc you knew that the erunt of the carth 1a layeied?
BExnlain vdtih: tie help of a diagran thie cosontial Aifio-
ronco between tiie continentad™ and the oceonic ciuat. [16]

How were thie najor mountain belta of thie carth formed?
Bxiefly digcuss iF there 1p any rclation between theae
mountaina and ti:e carthquake zones spread around the

wo™1lde [16]

Yhat 45 a ucd*nentn:y rock? DTeaeribe the procenaca
invoived in the formaticn of a typieal ucd*ncntu‘:r s
rocks [161

Wiat ave foasils? Deseribe the varicua ways in witieh
foanila ean be prepcrveds Wiy Tooails arc useful to

tiie geelogists? [26]
Wideh parta of the geological time oeale are represented

by tie rock groups Iround in the Peninsular India?

Indicate theix tine relationd. [16]

wiat are tie different t"pon of stratification?
B’.‘"cfl_{ descxite thenm vith the help of sketehese [16]

Bricfly digcunp somc geological problenn whore
statistical metheds of analysis aze of help. [16]



Date:

1.

53(\)

b)

[l
‘.

540)
b)

c)

INDIAN STATIS?ICAL INS?ITUTE =
Reacareil and Training School (£07]
B.Stats Part II: 1970-71

PZRIODICAL EXANMILIATION
Hathienatica-Ct Matrix Algedbra

911,470, Naxinun Marka: 100 " Tine: 3 hourn

liote: You can anpwer any part of any .qucation without

77 reotiictione The naximmn you can acore in 100.
Hako allotted for cach: question are given 4n
beackesn [ 1. .

[Tie fellovAnsg notations awc uned throughcut the paper

- ¥(¥) . donotes a-vector space over the Ificld F. Bn F)

dcnoten ti:o vocto opace of n-tuplca over the

ficld P. R dcnotcs thc ficld of real nuabersle

Define tle following toimo: .
grcup, Iicld, vector space over a ficld and 1
aubapace of a veetor space. . [4 x2x)=[10)

In cach of +iic following casca chieck whether the given
sn(lbg,qt S of a vector space V(F) 4n0 a subapace of
V(F).

(@ V(B = 5, (R)
.8 =2( (xl....,:%): cach x,€ R and xj=Xp=es.= xn}
3

(v) V(F) = veetor space of all polynomiale of degree £
with real eocificientss § =fp(x)= p{x)e vV and
constant term of p(x) = 0}«

(e) V(P) = I-)n(R).
: e .
§ = {(ﬁm-.&):(xl...-.:gl)e E,(R) and %20} . ]
[3x l=[22]
Wien ia a set of vectorn Gy 9%nseesyay in V(P) said to
be lincarly independent 7 ' .
Show that a set of non-null vectora oysdgsesssay (2> 2)
in V(F) 4 lincarly dependent $F and only if
Q1 :2<¢i¢n such that @, 1s a lincar conmbination
54 Q) sesesty ye . = (2+8]=[10]
Prove that if g1 0Ensky oo lincarly independent in
E5(R) then S0 ave gy+kp, Xo#fz ond mherge Io thig _
toue for vectors in any vector space V(F)? . [644)=[20]
Define o basis of a vecto: apaccs
Let S = “1'“2""’“11} be a.generating set of vectorsifor

a veetor npace V(F). “Show that thore cxists a subact of
S witlch ia a basia of V.

Let V(®) = E5(R). Iet ay = (1,8,1),ay = (2,4,2) and ‘
az = (2,1,5)s Obtain a basia of Mfa)sapsaz)s 2464+51=[15]

GO 0i TO THI IBXT PASD
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Let 8§ ané T Do subapacen of a Tinite dimenatonal voe-
tow opace, V(F). Lot S4T = zq a = 3+ Y whexe pes
and e -.

Stiow that’ .
(a) 5+ T and SNT are uubup'\ccn of V(1) o

(b) a(5+T) = a(s) + al?) - a(sN and

(&) a(s+7) = a(s) + a(T) 1 and’ onl,,' 15 ST =B

wirore d(S) dcnotes the dimensicn of S. {4+448431=[19
Tirne coaplenent of a subspacce of a vecto apacc.’

Let V(F) be a finite dimcnaicnal vector space and S

be a pubsprec of Ve  Show that tieie cxints a complonent

of Se .

Let V(F) =2nd S be an @&fincd in 7{(b)s Lot T bc a
complenent of Se Show ti a.t evesy veetor €V can be
expiensed uniquely an a = B+ Y 'wierc es and Ye 7 T

Give an cxanple to oliow that complenment of a oubnpace
ig in gencwal not unique. . [24645441= [17]

. .
Conaidex the homogencous linear oysten

X @y + Xplp beest Xa, = ¢ ','whcro g s0n e e 0y
are given vectors in V(F).

Let S = )) Y: Y = (yl....,yn)e En(F) and’
V10 teset Tpan = ) }
(a) Sihow that caet e
(1) S 13 a cubspace of En(P)
and (11) a(s)'=n = d(M(al,...,an))

(v) Lot V(F) = E5(R) and a; = l 1y, g =£ and
l

L& o]
L

[a) _' .-'
g =(l \, o Obtain a basis of §  where S "ig as

3! . :

defined above.. [14848]=[20]
Iet F e a comutativo ficlds Lot agy 1= 1,2,000,0
aad J = 1,2,ee.y n belong to. F. Define

o :
ay = / :1i> y 1 = 1,2,-.-,' n, mdpj = mdl""'“jns’

\ H
Qg
j = 1,2,6s.y ne Considox the non-honogencoxa lincax

ayaten .

x‘_l.“él e 4 xa, =7 ves

()
wiere Y =f ¢
b



10.

wiere Y € ::(F).
Show tiiat * 13 connistent ¢f and enmly {f
€18 + CoPn #sees C B = g = €1b) 4eel egb, =0
for pcalamd €y yeeesCy in Fo (15]
Wien 4n a veator cpace V(F) o©nid to to isorpiphiec
to a veetaz anace J(F)? Show thiat a finite dinen-

aicnal vecter apace V(F) 4ia iacncipiic to a vecter
apace J(F) if and cmy i a(v) = a(J).

£413)=[15)



INDIAN STARISTICAL TIRTITUTI
Rencarell ané Training Sciiool
B.State Part II: 1970-71

PERIODICAL EXAMIUATION
Goneval Science-C: Phynica

Mata: 16411.70 . Maximum Markea: 100 2ime: 3 hourn

1.

34

-

:_rgj_c_' Ancwer any Isur quentions. Marko mllotted
for eachi quenticn are given in brackets {J.

Defing tite termo -
" 1) Moment of inertin
1) Radius of gyraticn
1) Viat in0 tiie pityoical significanco of
mcmant .o inextia?
iv) and  (v) State and preve the parallel axin
thecrem as apnlicd, to moment of inortia.
vi) TDerive an exprennicn for tite momdnt of
inex»tia of a a0lid pphore about a diemetax.
vii) Shew that tihie acceleraticn of a bcdy
rolling devm an iﬂclf:ne ia
T =g sin 0](1+ k~/2") with usual meaning
of the nymbcla. [C424348444547])<[25]

1
1

Deduce tiie diffcrentidl equation Iox ‘the simple harmonic
mstion ¢¥ a particle. ’

Solve the equation ond show that the moticn 1g igechironcus.

A particle ino moving with S.H.lie in a straight line. Witen
the Aistance cf the particle from the mean pogition has
tiie valuca % and Xp the ccrreaponding valuea of the

velocity are w; and u,. Siwow that the maximum velocity

to 22 _ 2.8 |18
Y X -un Y
G - X —
Vet is meant by Ligcnajous! figures? [4+5+2422+2]1<[25]

Obtain an expression rox tho time period of a ccompound
porndulum znd schew that the eontres of oscillatisn and
suspcnsion are interchangeables

Wien dcea the time pericd become minimum and what ia tho
ninirum value ?

Diacuac tie Sescel's suggestion in cconnecticn vidth the
detexminaticn of g by Kater's reversible pehadulums

A circulair dinc of radius CO cmae oacillates ag a pendulum
abcut a point on its circumference. Find the gcniticn el
tiie contre cf oncillation. [5+244242+646]=[25]

Doduce tie bending cquation:- M/I = 2/2 = Y/R with

usual meaning cf the symbola.

Apply it to deduce the oxpreasion Ffor the depresnion of
tiie Trge end ¢ a cantilovor.

How decen tiie expreaslicn change in thn can: of a dzuble
cantilovor?

Indicato in outlinco hew a double cansilever could bo uaed -
to Tind the Young's modulua of a apecimen. (8+8+445]=[25]

GO ON T: TH™ UEXT PAGT
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Statc and cxplain Kirchoii'n la'.'}n for an clectrical
cixcuit and apply them to calculate the current thiough
tiic galvancmaeter in the Whecatstcne's netwerk.

Twelve cqual repiatancea cach 1 chm form a cubes A D volt
accumuletc: vith 0409 cim internal resiatence ic ‘put
Aizcetly acroas ew. arm of the cube, Calculate the dia-
»ibuticn of current in tha network. [G+44649],

Derive Helmhioltz oquaticna for the growth and decay of
currents ina circuit centaining irductance, resistance
and a csnatent EJM.Fe Interpret tihie equatiznao.

What is meant by tho time conatant of the cireuit?

A reaintarice o2 5 ohms and sclf-inductance 4 henries in
ccnnected in perien to a battesy of eemdX. 10 veltn and.
nogligible renistances After hiow long will the curwent
in it »ig0 to ) amp? [6+4+46+247):
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INDIAT STATISTICAL INSTITIUTH (751
Researchh and Training School 2091
B.Stats Part IX: 1970-71
Mid-year Examination
Mathematice=C: Calculug

216170 Maximum Mazka: 100 Time: 3 hourn

lotes Annwex all the quecticnoe. Marks allotted fox
each question are given in b_‘acketn tl.

An open tank of a given volume conal qta ol a square baae
witi: vertical nidens Sjiowr that the expense of lindng the
tank viti: lead vill be leagt if the height of the tank 1p
Relf the width. (15]

In enclosing a rectangular lavm that has one aide along a

neizibou='s plot, a person has to .pay Tor the fence for the

three niden on hip own ground and To:r half of that along

'tx e dividng line. Wiat dimenoions would %*ve him the leact
ost if tie lawn g to contein 4800 nq. T

[15]
Sitow that the tangents to the curve
3x2+1‘=x:,'+5y2-4=0
at the pointa in wiich 1t ig intersceted by the lines
Ix+8y =0 and Tx+ 5y =0
are paT al’l el to the axen ol co-ordinates.s [15]

Show that at any point of the hyperbola xy = the
pubtanpgent variea ag the abnc*sna and the subnormal varles
ag tile cube of the ordinate of t}‘e point of contact. [10]
Siow that Yor the ellipae ;: + J-,-v =1, the radiug of curva-

a b~
ture 2t an extremity of the major axis i3 equal to nalf the
latua rectua, [10]

Deternine the centres of curvature of tite Iollowing curves
at the peints indicated
1) xy =12 at (3,4)
i1 y = oin"x at (0,0) . [10]

Find tne a-wn>totefx ox tm. Tollowring curven
1) 35° +2";,'-7\':,' +../ -14\_{1—7} +4x + 5y =0

11) x°y° -.*:":,'-x,','"+::+:,'+l=0. {151

Show tiiat the asymptotea of tie curve

~noo

e a” (" e yT) % y) 4+ 2% =0

form f: peuare, twm ol whoae onpular pointa lic on tit e
CUTV . [20]



INDIAN s’l.‘A"I”“tc L INSTITULS 230
Recearch and Training School 4

B, Stat. Prrt IT: 1970-71
MID-YEAR EXMIUATION
Mathematicn~-2: Matzix Al gebra

Data: £Ce12.70 Max4mum Me:lo 1CC Time:3 voura

1.

2.a)

o)

1

4.3)

b)

_]I_o.to: Enaver question 1 ond any four of tha ront.
Marka alldtted for cech cuert* on are given in
bracketa [Je

Innt:ucticni In quentionr '3,3 ond 4R denotes the field
“of veal numbera and E (R) dcnotinn the vectoxn npaze
n-tiples ovc: the ficld of re”l numbers.

Let V and T Ve Tinite dlrenaicnal ~vector spaces over

a ii cld P, . Show that V ia lgomorphic to J if and cnl:,' it

AW = aldy. . f133

Define a function £ (R) Y. E (R) ‘ into Tl a0 follove:

. - n i
i’(x, Y) = ey "1"’1“1. v X,Ye 7 (R)

where X = (xl,\nsu-.‘gl) T =(y -Yn,"-’)'n)’

and xl,)‘.-‘,....)\1 are »cdl corstants.

Show,that f ina velid innes preduct on “n(R) if exd

only i1f A, > 0 For i =1,2,00s, Re - ) {93
Ciieck whether each of the following Zunctions on I, (R) ic

a norm'on_En(R). (In *he folloving, X derotes the vector

("-1’\:“""'&) .)

n 1
1) = +§1|in Zor a1l Xe &, (R) (sl
11) fn(X) M}nl _| Tor £11l Xe En(R) ) .

Let V be a finite dimensional (nentxivinl) vactor space
in wiich an inner produet (¢,*) im defined.

a) Siow that there oxista an orthosnal basla for V. [12]

b) Let Xy s0nge seey 0 to & aot of orthepomnl rectora
in V. Obtain th> minimn valie of (a.a) o> chioterg of
o in V subject to conditienn \a,ag) = Pyy L =1,8,000,1

whora Py #PassesyP  STe glvon seclava, e
(R):

= {1,1,3).

atien prozeas or tiie alore
of E4(R). (12

inite dm-nalonadl dnn

Conoldcr the Yollowing badia of B
o = (3,2,1), a5 = (1,3,1) arc

Using Gx a_'n-ucx.m* dt's o"t}.ono-Al"J"
ba'r’", obiain an oxtiionrrmAl tanis

“: .J:lf.rl [

Let 8§ and € be suhspaces of n
product apnce Vo Siovw thai

(amd —slned, S

290U NG R TP nLT



Sea)

b)

e)

Gea)

b)

~

-0

Stats and prove tiie Frobenius inequality on ranks of
matzicens (3)
Siiow titet 1Y A and B are matricens of cxrderna mX n

and n X p respectively, then .

R(A) + R(B) - n < R(AB) < Min { R(Y), n(a)} . (7
Let A “bo 2 pquare matrixe Show that if R(A™Y = R(A™y
for gome pocitive integero m and n  then .

R(A™) = R(A®) for all positive integers o > me i)

Let ¥ = Jc\' 113)) be a nongingular matzix of ordsr n X n

- where A 15 a nonsingular matriyx of order r X r and B3,C

and D aro matricea of onders T X (n-r), (n-r) X =,
(n-r) X (n-r) =respectively. Obtain tiwe inverae of M in

terma of . -1
A, B, C, D and A", ‘2]
311 : ’
Let M = (1 3 1>be a nonaingule:x matrix.of cder 3 X 3.
103

You are given that
' 31
ia the inverse of
) N1 3

Use thia information and compute tihe inverse of M. ]

ool . e
‘@l b=
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LIDIAN 8207 Do .
Reocarcih and Toainine School 15y
B.State Part II: 1970-71 -
MID-YEAR EXAMINATION .

Statistica-C: Probebility

03,12.70. «oee . Maximum Marka: 100 Time: 3 hourn

notat  Answen as many queations 2nd parta of queations
ekt AN v q
© an you cen. The pape: carrien 110 marka,
Marka allotted for cach queotion are given in
orackets [ .

Consider an electyic fixture containing 5 electric light

bulba which are connected so thmt none will operate if

any one of them ia defectives, If thie light bulba in the
rixture fxe sclected randomly from a bateir of 1000 bulbo,

100 of wirlchh are known to be defective, find the probabi=
1ity that 211 the bulbs in the fixture will operate. [5]

An uzm conteing M ballg numbered 1 to Me Let ! numbexs
be designated lucky, wiere N < M, -Let a sample of oize n
be drovm with replacement. Find the probdability that the
pample will contein exactly k balls with lucky numbers. - [10]

A somple of size 4 ia dravn vwith replacement Irom an urn
containing twalve balla oY wiich eight are white. - Find

tiic conditional piobability thiat the h2ll dravm on the

tid=d araw won white given that the sample containg exactly
three white balla. . . {51

in urn containg M balls of which M, are widtes n brlls

cre dravm ond loid aside(not put back in the urn) theix
colour unnoteds Another ball isg dravm (it ip assumed

n ¢ M)s What ip the probability that it will be white? (5]

Prove the following atatemonta for 2ny events A,B,C much
that P(C) > 0.

1) P(s]C) =1 1f P(8) = 1.
13) P(A|c) =1 ¢ ¢ (A, .
111) P(A]C) = 0. 1 P(A) = 0. . .
iv ) P(A U 3|C) = P(Alc) + P(B]|C) - p(ADB]|C).
v) p(A%[c) =1 - P(AlC). - : [10]

A badl ig dzovm at cendom from san uin containing Four balls
nuntered 1 to 4. Let A be the event 'ball noe 1 o» £ ia

dravm?, B tite event 'ball noe 1 o 3 ia dram! and € the

ovent 'ball nos 1 ox 4 ia dravm'. -Showr thet A,B and C

are pairwine independent but not independent., (10]

.‘\1,... by, ore indepcndent eventa and have aame probabi-

1ity P(A;) = ps Find the probability tint exactly k' of

the cventa occurs 5]

Suppcae one mokea  men "indcpondent tosses of o coin wiwae

proo~bility or iond ot c~oit toma 15 pe Let q = 1-p.

1) Porr ny K = 0,160, Tind the conditionnl noaba-

bility tiiet exaetly melk toagen will somvels oo n .
given thnt thin TiZat m toaszs ceauld n el ;

11) Find thn conditicnn) probability thnt axnsids 0
tonnna will reault in Rand siyem St oal e N
toanna reoult in itende t




9, Jn urn contring 5.whita and 7 Ttlack balla. A b2ll in Aravm
and ita colour notcds It ia then replreced; in addition
3 tolls of tiie anme colour are added to the urn. Tila pro-
ccdure i repented ‘n timca, 1.2ey n b~lla nre dioym nnd
encii time & bollg of the sname colour axg addeds Find the
probability

1) that the 11:"-.1: two bnlla nra black,

i1) that the (n-1)th ball drawm 10 yhite and

n-th ball dzavm in black. {10)
10. State rnd prove Bayesn tueo:cm. . . B 6 1)

n.':)Lct Py = SPpoyt b, n=2,3,00.

cnd suppose @ ;é Show that

_ b 0l . _b : .
Py = (pl e v i ) L)
b) Connider a coumunication system whiech transmits the digits
, 0 and 1. Eoch digit.tronsmitted pnoses through sevemal
ntagess At cnch of these thero is o probability Pyy tiint -
tie digit 1 which enterc it crmesa out 2a the digit J.
Wint! ia tie probability pf, that if-the digit 1 is
tronsmitted 1t vAll come out of tie n-th otnge aa tie
diglt 1? (1]
ho
¢) A certain young lady triea not tc[lntc for office too often,
I she ia late on onc <‘av ohe is 90 per cent sure to be
on time next doy. IF aie’ is on'timo there is 2 chonce
of GG per cont of her beﬁng latc-on the next d"q. In the .
long zun.how often in phe 1latce? (2.

———-—



IUDIAN STATISTICAL IHSTITU?Z

Rancarcih and Teaining 3chool (2]
BeState Part II: 1970-71L
MID-YEAR BXA4IIATION

Economicn-C: Economic Theowy

Date: C4elle70 Haxinum Morko: 100 Timo: 3 houws
Ncote: Ang@Wer any fousr questicna,
all qucn{iono carry equAal maxka.

1l Give on analyais ol oxceas demand inflation. Will thao

inflaticnary procecas come to & halt o vill it continuo
indefinitely if the monetary authority -allowed the oupply
oY moncy to incicanc in propsrtion to tie rine in pricen?
Givz reasons for your angwer, stating clearly the asounp-.
tiona you mz2y have to make in thip conncction.

Ca Dexive graphiically the IS and IM functiona mnd une
them to arrive at the general oquilib:zium of the product
and morniey markcts. Examine cnrcfully tiie situaticng in
which shifta mey occur in tienc two Tunctiona and comment
on_ the resulting eh=ngen in incomc and interent rate.

Se Wiat are Keynea's hypothescs about the consumption func-

tion? Examine any policy recommendaticna tiiat may bo based
- on iig Tformulation ol the consumer behaviours How fax do

atatigtical atudien corroborate his views? What are the
difYerently ohaped consumption functions bancd on different
types of statistiesl date? Briefly discuss some of the
ticories suggestcd to reconcila conflicting indications
about the banic form of tho relationship of consumption
to inceme.

Lae Disaras the main features of the claassical and Keynceolan
tiwcoricn of cmployment, dcmongtrating carefully how the
reapective domand and oupply Iunctiona in tite two caaean
are deriveds

Se weite shiort netces on:

a) the liquidity trnp and ita implications

b) the marginal efficicney of capital

¢) the moncy-ecazning asacts of comiccial dunkas



IIIDIAN STATISTICAL INSTITUTR
Researci and Training Schoel

B.Stat. Part IT: 1970-T1 L
MID-YEAR EXAMIUATION
Economlcn~C: Indian Bconomi:z Pioblems
DatetC6a1l2470 Maxioum Moxko: 100 Time: 3 loura

1.

4o

Se

Ge

lote: Anawer any four questicnaes All quentiona
carry eaqual marKgoe

Explain tie problema and requiremento of a developing
cconony like India in the Ifield of Tforeign trade.

Den‘cz‘i‘be, vith atatistical data, the present direction of
India's foreign trades

'A review of land reformg revealn ruch that haa-been
acitieved aa Well ag a great deal that requires urgent
attention. There are many gaps between objectives and
legiolation and between tiie lawa and their implementation'.
= Fully examine thie statement:

Do you agree with the view that lond reform measurea are
absclutely essential for tire econcmic development of the
country? Give reasons for youl angwers

BExplain fully the consequences of land-tenure ayantems
introduced by the Britishers on our ural economy.

Indicate the main arguments in favour of 'co-operative

Tarming) in India. Do you agree with the view that the

xpansion of co-opeirative Tarming would cireate more
unempleyment ?
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IUDIAN -STATISTICAL INSTITUTE
Rescazch and Treining School
B.State Part II: 1970-71

. MID-YEAR EXAMINATION

E1z

Statisticp-C: Data Procesaing Theory and Practical
Date:il641C470 Haximum Marka: 100 Time:

3 hourn

Zlo-tei The poper cariica 120 markne You moy attempt

Are the Tollowing otatements valig?

(a)
(v)
(e)
(a)
(c)

()
(&)

(n)

(1)
)]

anv pert of any question.
Marka 2llotted for cach question are given
bracketa {J.

I not, why

in

not?

READ INPUT TAPE 1, 2, 3, A(I), I =1, 10
WRITE INPUT TAPE 1, 2, (A(I), I =1, I

X + 1 = SQRTF (Y + 2)
=Y =2 + 1.0

1 TORIAT (110, 5X, 9HABSOLUTE, GHVALUE =, IZ,

20(5x, 32))
DIMENSIeN A(W), B(M), c(I)
PRINT, 2, &, B

ARRAY (I-Er)'.;a'(z) - () + B(I+9)wC(I-T)

M1 I=1,10, J=1,20
EYD FILE 1, 2.

[10 % )=[20]

Are tiie Tollowing set of FORTRAIl statementa valid? If hot,

(a)

(v)

(e)

state the recson &nd correct them, 1I posaible.

1 READ 2, A -
‘2 FORMAT, (I2) o .
IF,EiD OF FILE. 4,3
5 I = FIXF(A) '
L =1 +1
‘Ge ™ 1
4 PRINT 2, T1
STeP

READ 1, X
1’ FORAT (F 10.5)
“PRILT 1, X
.S70P
'S = 0.0
M1I=1,10
I=I+1

= 8 + FLOATF (I)

1 S
STRP

GO ON TO TH XEXT FAGR



-C-
~

Q) DINENSION A(5,5) B(S)
READ 1,((A(1,J), J = 1,5), B{D), I =1,5)

1 PORMAT (G6F 10.2)
3 I=1,5
3(1): = B(I) + 1.0
™M4&J=1,5
AMI, J) = A(1,3) - B(1)
16IITIIVE o
STOP : [2%5)=[n

w

W

Wiiat will be tiie vnrlue of X after the followving set of
inastiuctionn ore exccuted? .

(a) 50 = 0.0
- S1 = 0.0
52 = 1.0

I =0

1 READ 2, X B
FORMAT (5X, F8.3)
IF EYD OF FILE 4.3

50 =80 + X
51 = 51 + X*X

i U+l

ST = S2 * X
Ge 7o 1
PRINT 5, 20, 81, 82, I, X
5  TFORMAT (1ML, 5%, SF15.5, IS, 5X, F10.4)
X = 1.0/FLOAT (M)
SL = SL -8S0* S0* X
X = 82 ** X /(s0* X))
s7ep
The following 4 data carda arc placed:

2

(%]

i

Cnrd oe _ Cintent of colae L to 19

1 bbbbbbb 01.C00
bbbbbbb 0Z.000
bbhbbbd 00,500
bFINIS bbbbbbd

'b' denstea blank,

4

w»oQ




3=

() DIMENSI®N A(5,5), B(S,5)
X = 0.0 '
A (1, 1) = 0.0
B (1, 1) = AQ1, 1)
B 3I=1,5
D35 J =1,5
IP(I-J)12, 2,2

1 B(I,J) = - 1.0
GO 70 3
S B(I,J) = 1.0
3 B(I,I) = 0.0
DB 4I=1,5
L=06-1I
M 4T =1,5
A(I, J) = B(Jt I)
T 4K =1,%
4 X =X+ AJK) + B(KYy J)
STeP [2 x151=[30]
= The following bits of informaticn aro punched in cards

accoxding to the card-design given below:

Card-~columna Content . Remacks
l1- 4 Clasa Integer
5- 8 Roll lo. - Integer
2 -10 Percentage score in . Integer

ilnthematics
11 - 12 Pexrcentage ncore in “
Statistics Intege:
13 - 14 Pexcentoge secrs in
other subjeets Integex

Yeu Biave to vrite a pregram to print the ncoren of Airfe-

»ent subjects and the totad secore Tor ench student aleng

viith titc roll number and tii» clann, The program alsuld

alce computn tic mean and atanderd deviatisn of the total

score Tor a class and print thems You should alas draw

thn Tlow-ciiart Yo tho prosiame 180]



mate :28.

1. 2)

b)

2,.a)
b)

c)

a)

Sea)

b)

Ze2)

by

IIDIAL STATINTIC'L INGTITINS
Reasazrceir anl Praining Cehiccl 518

B.St:\.t. Part II: 19570-71 =
MID-YEAR EXAMINATION
General Seience-T: Phyaicn Thesry
12,70 Mazziaun Marka: 100 Time: 3 hrura

Notet: Anower rll the quenticna. Meclg 2lletted foo each
queatizi axn given in bragketa (1. )

\itat do you mean by ipothermal and adiabatic changes of a
gaseous ayaten? y . (6]
Eatabliah that fox an adiabatic chinnge pv’ = conatant. {71
1 1b of dvy aix (velume = 12.39 cu.ft.) at atmospheric
prescure (1447 1bna/ine2) requiren comprensing to A

preasure of 200 1ba./in. 2. What wAll be tie paving if

the air 1g comprenacd isothermally instnad of adiadati-
c2dly.? (Assume Y fox ai as 14, [12]
Wint ig a Cazmot's eyels? [2]
Calculate tie work done in eéeh operation of the cycle,

when the working substence i1a a perfect gas. (8]
Finé an expression Tox thr thermal aefficiency of a

Carnot'a enginc. (6]

To increase tie efficiency of a Carnot's engine would you

increase the idgicr temperature T, ox decreass tie lower

temperature T, 7 - 2]
2

A Carnot's ongins whoue low-temperaturs »cgarvoiz in at

7'C hag an officicncy oY 40 per cont. It in desirzed to

inercese thie efriciency oy 10 per cent to 50. By how many

degreca chould the temperature of the high-temperature

resexvolr be increased? [a8]

State thie second law o theimodymamica and ahow on the

basis of it that no engine can e more erficient than a
reveraible engine operating between the same two tempera-
turcs, (4 +7]=[11]

An inventor claims to have developed an engine which takes
in 100,000 calories fxea its fuel cupply, rejects £5,000
caloxrien in the exhauat, and delivers 25 kilowatt-hecurs of
mecitrnical werke Do you advise inveating money to put .

tiic engine on the matket? (s
Stato the laws of clactromagnatis induction. (6]

i
Hensc define tha oelf inductonce of a cirecult. [+]
A condonser ir charged by means of a congtant eemdfs E,

the connccéir—.f; vizes having 2 ranistance Re At t = 0, tie
cemeXy 3Ia mwitched one Sicw that at time t = t, tihe
ehrrpe on the condenaer in

q=Cr Q- o ¥R, (8]

LD ovelt battzoy oF naslijsible dnternsl realotanee 1a
“palied t9 4 eedl of inductance 1 henry and of raoaintance

1 aitie ™0 She tinoe requived hy tite enreent to nttain _
v oatat-. 1,

v vnlun hooY thab dn the ahae




IIDTANl STATISTICAL INSTITITR
Repe=xchh and Tonining School =
BuaStnte Port IT: 1970-71 I£16]

MID=-YEAR EXAMINATION
Gener~l Scicnce-~2: Phycice Practic-l

Date: 09412470 Maximum Mazke: 100 Tima: c% hours

Lr_g;t__c_:__ Arawvor €11 thn questions. Morks ollotted fow
ench 2re given in brackets [J.

1, Perfcinm the expeiriment ac indicated in Card-hA. {60]
Ca Clans work (20]
Se Laboznatory llote Bock [10]
Lo Orel Test (10]

Digtribution of mazks of Qele

Thesry and working forrula [8]
Tabulation [40]
Crnleuwlaticn, graphs ete. {7]
Accuzacy (5]

feo]



Date:d

1,

INTDIAT STARISTICIL ITRIITUTS S
Repearel: and Tretning Schoel -
BeStrte Part II: 1970-71 =171
MID-YE'R BX MIN.RICH
Stntintice-C: Statintics Theery
37 ella70 HMaxtinum Mavke: 100 Time: 5 houra

Heto: Aewver 21l the quesntican. Macks allotted o
enti: questioa are glven in bracketa (1.

Let X be a Poiloron distribution with menn p, and let Y
be tiie tiuncataed Poirpcen, tiruncatoad at left at X =1.
1.0 Y iz the variable X ~ubjeet to thie condition X > C.

) Find tiic probability dirtribution of X. 6]
b) twhat iz E(Y)? [21
¢) vist ic V(Y)? (8l
If X A\B(S, 1/4) '

XA #~Poi (2)
and )(.I & indepeadont oY x.,__
a) Write dovm the dlctritution ef Xo-X;. {10]

b) Tind the mean ~nd variance of Xa=Xy witheout using

tite explicit aiztrituticn of X.- '(1 ls]
Siiowr thiat Yo any diperete dctributicn, the ctand-rd de-
viaticn 1c not less than the mann deviation about tie
mcadien. (6}

Let .\1, Anyseey Ak be the claczes into wiileh Aany mamber

ol a popu'l ation cen be clanciried po no to belong te ecne-
end only onc cf the A_' ce Lat Py be tiie probability

tiint a rondom indivicual Talls in the class A (14 _<_ k).
Let nl.n,,,.... n, be tie observed T»equencies of the
elazaes by seed, ['k’ in a sample of ze n(= I ni).

a) Find thc joint probability distribution of the varia-

bles Ny gees, N [10)
b) Mithout neking use of the distzibution o' (a) above

Tind " Ti(n,) and v{n,). (6]
e¢) Tind cov (n“ n ). (8]
Let X toke the wve J.uc., =1, 0 and £ with probabilitien
1 1 .
F0y 1= Dp, »nd Xxp mospcetively. Lot X)e¥naeees Xy be
a1 independent ealignticng of X
2)  Find the probabiliir ronm"‘t*nc‘ Tunction of

Y= “1 . (0]
. 1=1

b) sitnes find EB(y) amd V(). - [10]
et o B othe »reéuet moment eevrelnticn hetwern X v
a) Prove thot the correlation Tetc-» "X ¢ b ~mi eV

is alse Or‘ll'L_ te .
b) Tnd thc esrvclaticn bebvteun £A 4 gT . b

i
anud AV « & n.



TiDIAL STARISTIGAL IuSIITI??
Receacit and Tiairing Scheol
“BeStrta Past ITr 1970-71 Esta

MID-YEAR BARAIIATION
Staticticn-0: Stntigtics Practical
Date: G1la41lZ470 racdinun ifarke: 100 Timo: 3 hours

Note: Anpwer all tha questions.
mavlze 1dlctted Yer easi: quenqion are given 4n
maslicte .

1. Two candidatu.e A and B stand Zo» an clection. In the |
pepulatiszn of votern A ip favourcd by 57¢/¢ of tha
pcoylo wirile the rcot of the voters favour 3B,

L pre-clectizn opinicn noll is conducted by taking a
random pample of 100 vetarg who ere acked ror theirn

>ence.

Witat is tho nrobabllity thiat tiie opinion poll indieaters .

tita vinnes (isce A) eorrectly? £s)

(Uge cuiteble appreximatiens.)

s A Qistributer of elective switchien lmows Yrom pact expe-
sicnce that about 04 of hip mwitciien aze dofectivo. h
buys: buys 120 owitches and makes 12 eircuite utilicing
10 teies in ezche A circuilt bieakec dovn if at loant
onec pwiteh is defective. Whiat 4o the probability that
nst morc ihion £ eixecuits fail? 30

+ (Use suitidle opproximeticns.)

Se 1200 _people coapriring 4C0 each of Wnglich, Frenel,
end It2li~n naticnality were acked for thoir preferonces
£o:r Englich, Frencir and It-lien music. The report is asn
La1lowss ' :
132 aunong th2 Inglicsh, 267 amonz the French and £43 among
the Italions prefered thelr owm musics In all 73 peorle
liked Tnjiich mucie and 561 liked French mucic, Cnly 45
Bazligtren liked French mucsic.
a) Rewzite the report in mn c=rily undaretandable Yoim. {51
b) Ic thwer2 any asscciaticn botween naticnality of tho

neraen ond the type of mucic he prefers. [30]

Ze  Practical rececrds and neatnecr {10]



INDIAIN STATISTICAL INSTITUTE [@
Recearch and Training Sthool =
BeState Paxt II: 1970-71 -

PERIODICAL EX'MNATION
Mathematica-C: Matrix Algebra
Date: 2943471 Masctmum Marke: 100 Time: 3 hourc

.

Hotﬁ‘ The \lhole -paper congints of 110 maxzks, _You may
attempt any past of any quection. DTeL max mum
wou can score 1g 100 4
fTatke allotted jor each quection arve given in
. brackets [Js -

1le Deiine the Iollowing term::.
Tineer tronciommation, rank of a lineas t1~anr1‘omat*on.
nullity of a& linear tirancfoimation, 1inea_~ funectional,
trace of a cquare matrix. [5 x2)=[10]

Examine \metue.‘ each oi’ the Tollowing functions T from

V into V ic a linear t ‘n.nrfo"mation. In cace T ic &
* linear trangfoimation {ind the matrix of T with recpect to
any two ordered baces @ and @,(to be chocen by you) of

(a) V= E,,(R). T(;&n) = (}‘1) whare xl and .x, ave real
numbe S .

t

(b) V = Vector cpace of all polynomials of degree _2_ 3
over the field of real numberce. T(p) = derivative
of Py fo» all DGV- [n]

Se Let V be a vector opace of dimencion n over a 1ie1d Fo
Let Sl and 5o be two cubspacec of V cuch-that
(1) 8 +8;, =V ana (33) 5 () s, ={g}"
For a€V, define T Ix) = @, where « = ay+ap @€ 5
and ace Sn.
(a) Show thot T 315 a linear operator on V.
{v) Identify the range and null cpaces of T.
(c) show that T ip idempotent (1ree T° = 1),
(d) Tet Bys Bos eeey By Tomm a bacic of §; and
ﬁ*+l""' Bn fomm a basle of sc. Show that
Byressy B, foime a bacin of V.  Consider the ordered
basichy = {ﬁl’“"’ Bn} of V and £ind the matiix of
T with respect tob. {5 x5]=[c5]
Ze Let V be a vector gpace of dimension n over a field F

and VW be a vector cpace over Fe Let T be a linear

troncfoimntion from Vo into W.

(1)  Ohow that R(T) + n(T) = _

(b) Tet W =V, Show that the Following ctatements are
cquivalent,

GO Ol 70 TIE NEXT PAGHE



G.B) 3

.b)

e)

e)

(contads)
1y Range of T () lull .space of T = {83

1) (@) =4 =>a) = ¢

111) R(T%) = R(T). [7+20]=(57]
Tet V and W- be vector spaces over a Tield ¥ Let T

be 2 linear trenciommation from V inte V. Show that 17
T(al),..., T(an) are linearly independent then co are
“1""’“1'1‘ Ic the converse true? .Ixf,yer:., prove it. I

no, give a counterexamples . [5+4]=[9]

Siow that tize.t 2ce Tunction i a linear 1unct"oml on the
vector cpace of n X.n matxrices over a rield F.

Show that tr(AB) = tr(BA) ‘wilenever AB and BA ave
both derined. ’ T

Hence chow that cimilar matr ** ices have the came tracel

Let T be a linear functional ‘on the vector space V of
n X n matirices ove» a fiedd F cuch tha

1(AB) = £(BA) Toxr all_ A, BeV, Show that I ic a cealar

multiple of the trace functicn. Further siow that 17

f(I) = n then £ is the tracc function.

Let V be defined as in 6{c). Do theve exict A and

:B. belonging to' V scuch that AB - BA = I (the identit
“mat:ix)? Give reasons Ior your answers ' 5+6+3+10+Z] [28



INDIAN STATISTICAL LISTITUTE 5

Receareh and Training School =01
BeState Part II: 1970-71
PERICDICAL EXAMIIATIONS
Feoncmiceo=- 2
Data: Sede7l Maxinum Marka: 100 Time: 3 hours

1.

£,a)

b)

%S
.

.': . Q)

b)

G

7.

JNlote:, Ancwer Grcupc A and B in ceparate anawerccoiptce
Marke allotted for each quertisn are given in
brackets [Je

Attemnt any three questions. One mark ip recerved
Tor neatnecce’

Give an analytical prooX of the propositisn that under per-
Teet comnetiticn in beth tiie output and factor markets, i
Q ic the maximwa output which can be obtained at the cost
of (O =zupeer, tiien C =zupeec ig the minimun coct at
which the output Q can be produced.

Give a gecmetiical interpretaticn of yonr analyrnic.[I8+5]=[23]

Work out the multiplier effect of a change in government
expenditure wien net taxes are a rising functicn of income.

Statc end prove the Haavelmo theorem on balanced budget.
[15+103={23]

Do you tiink tiiat fiecal policy has to be cupplemented by
menetary pelicy in order to cope up with a depreceion or ~n

-~

inflationary procesc? Give reacons Lor your enawers 23]

viat are the conditlions to be catisfied by a perfectly
cempetitive conmodity market? Biing out the implicaticne
of titece ecnditicnc, .

Derive tie narket demand cuive for a commodity. How will
the denand curve Loz the cutput of an individual entexpre-
newr look in a periectly competitive market? Give reacons
for your angvwers [15+8]1=[25]

Greup B: Indian Teonomte Prodlems
fAncwer any two quectisac)

ccuss the main argunentc againgt the Pormation of co-ope-
rative Mime in India. [15]

Critically examinc the ‘'ociieme of integrated rural credit!
ac recorricnded by the A1l India Ml Credit Suivey
Comnittac, [15]

Explain how Goveimaent cen act effectively to provide tihe
baric Tacilitieo needed Toi agricultural marketing. 15)



I:DIAN STLRISRICAL IVSIITUTR ———
Reccarci: and Teoining Seiocl [E7i]
ByState Paxrt ITI: 1970-71
PERIODICAL EXAMINATIONS
Stavistiecn-0: Statistice!Tiesry and
¢Practical

Date 1C.4.71 Meximum Maskeo: 100 Time: 3 heurp

\
Teli

b)

(&}

Ilcte: Anpwer 211l tiie ouecticno. Macke 2llotted Tox
each quostimn are ziven in brackete [J.

:

ne that beet fites thie f0lleowing pointe 1
£ Congc, m*'rlm"z"nn- tiie cum oY r.nu_xer. cl
w: (0,2), (1,1), (4,3), (5,2). (101

Sxplein the terms 'partial corselation' and 'multiple

corzclatizn,! (8]
Shew that . e
' = SR, 12]
1(25eam) = /T (

Given the Tolloving jeoint dAistoibution ¢f X and Y
exaains vitetitez (i) X 2nd Y avre independent and (i1)
X and Y are unccrrelated.

— R
Y =
0 1 .1 R
2 al o2 Wl
e ol o1 .1 [10]

e ot em e ma i ms aerm s w6 s L ma

A nan hwlds 5 ticketes in a lottery in which 1000 tickete
are cc‘ d. Ten tickets are to ba drowm Tor prizes. ‘hat

is the prebability that {he man wing a%t least cne prize?
Yiet ig the prchability that he do-s nct win any prize?
(Appreximate numerical enower 1c required). [25]
17 (¥, Y) bac the ;)c"nt dencity ©(x,y) =2 fo»
0¢x<yg¢l and x,y) =0 ot).e_'\nre, compute tie
m-x_*;i”'a.l diptrid uticns of X and Y and "‘(.‘(IY). [15]

Civen tie Yollowing data, exanine witether the d*s ~ibu-
ticn involved ic ncimale

Pﬂ-oquencv -

2 -50 2
30 - 3T 5
3% - 34 30
34 - 36 2o
36 - 38 5

P eaamine asme s ba st tms s ae [50]



IYDIAIl STARISRICAYL IFSTITUR [ T
Reccaneh and Training Sciwnol. s
DeStat, Paxrt II 1970-71

PERIODICAL EXAMINATION
Genoral Scicnee-2

Date: 19.;.71. Maximum ¥arks:100 Time: 3 hours

¢)

~-

llote: Anawer Gmoups A and B in cepa: rate anewe: »geripte.
Marks sllotted fzi* cach queoaticn are given in
brackets [].

Group A Phystes
Meves all the quections.  Maximum Mrwks: 50

Define tihe temmo~ cactance, impedance and power Tactor of
a ningle phace Asce circuit,

An eloctdo lamp \m* el rune at 40 velte i) C. and ccnsumes
10 amperes curvent ia connected to A.C. maing at 100 volte
50 cyclese Caleulate the inductance of the chicked{4X 3412 1=[24])

Explain clabzrately tite temm 'Bntrcpy' and show that it
increaccs in the process of heat ccnduction between tiwrn
bodiens .

Sihow, Trom tiie consideratisn of the properties of the

entropy, that thie efficiency m of a Ca:nct engine isn

given oy 0 = (1L - "C/ 11) where T, and T, are the tem-
peraturce of the scurce and the cink recpeetively. [10+4+4]=[18]
Veite devm (dc not deduce) the Mawwell's Teur thermodynamic

relations and hence civw that the boiling point of a ltquid
chanzes with tie chiange of pressurc. ‘E‘..*z':] (8]

Group B:  Chemigtwoy
Angwer Qel nnd any cther two questicne. Max. Marks: 50
Tiie appharently octa-moleculsr reacticzn reprecented by the
ocquaticn
STFe cxs + 6KI -> CFe Ig + 6K CA + I,

wrags experimentally found to ve c¢f the third oxrdor.
ilewr eanl yeu ancenunt Yo the fact?

Heat of cctibuctizn of carben ic fcund to be 97,650 calories
pex pram atoms  VWhat 1o tho intxingic energy of COa?
tl and t,. ave the hali-1ifo nexriads of a cecond order

»eactizn eorespanding to the initial concentiaticn ef
0s1 Molaz and 0.,CN5 Molax respoctively.

rind cut tiie ratio of tl to t..,.

Stets the law of naac aetion and hence deline tho op*l*b.'ium
c:netant o a eiwemical reacticn,

et axe the Tnet:xa on witich the equilibiium eonctant
Jdesenany col

al 4o Ln Chntelie: princinle? With 1ts lhelp cor atherwise
sirlada e effeat of inerencing the prescure on the gyoten

Too# Olly rzzo— Shity (7]

GO QN 70 ™HT M TG



Sel)

Ge

740)

b)

The dennity of saresus nitrcgen peroxide  (Ma0,) 2t 80°c

10 £5.66 Yhat infcrenced zoading 1te ct~te ol dicescia.
tizn can y-u draw It won the Tact? .

Utiliscc the £21lewing data cn thie deccmp-oitisn of 1204
t> epeciry the ordew cT the wreactizn and calceulate its
Al Te117c pexi; sde .

Time in Sacrn? 10 20

13580 8.25

in thie nwsber 27 cec T Y.Hnot‘ required to

were W
decezmpzce 2 de¥inite vrlwne of 1,0, colution,
]
Stata Heen's law, Txplain 1ite thermcdynamic basis,

The vapour dansity of phwepiicruc penta chilcride (PCXS) viag

feund to be 57.92 at 250°C. Calculate itg degree of
diesctiatizn at tidgs tcnpc"atu_\.. [P =351, CA = 35.5).



TIUDTAT SAAPIQTICAL INSOTNITE
Renererel: and 2ordniny Sehosl
Za8tats Part IT: 197C-71

PERICDICAL RXAMIITATION
Staticti~n-C; Probability

Date: £Ge4eT Haxioum Marke: 100 . . Time: 3 hcm_-r.:

1.

Lea)

b)

Satt)
b))
c)

I-te:  Ander #ll the quectiznce tarke nllstted Tox
T eaeh-questisn ave givon in tracketn [1.

Let Pxr {x = ':} =n; . prqn-r. Find tite ﬁz*:bubilit:,'
>
generating functizn of X+1 and 2X. 5]

.Y and 12 are tw indepondent randsm variablen (whoce voluec

are non-ncnative integers) cuch tiiat Y+Z hag the came dic-
trilution a5 X 32X Qeds Shinw that there éxicte integerc

nty, n' zuch that n'+n' = n and Y=1 n' " .
! _ PiY=rjang pzqn'-i. ]
— 4 - 1] - ”"_. e .
P {z = z} = ncr piqn T : 10

Let xl,....xn.... ba independent randcm vn-:!_%blec viith
P{xi=1£=p'.1’{x1=-1 =q. Let S, = XX Pera po-
pitive integer x dencte by R,(‘x , the pra'oa‘b*_ll_‘t:,' thet

Sl<x, ecae sn_1<:<,s = Xe

n .
a) Sihcw that 17 g x)(f;) it the generating functi-n of
AN tren gl (1) = {5V 0] . (7
b) Find ¢(1)(t) and hence wiite dcvm x,?). what ic tho .
przbability that a1l Sn'o are £0°? - {71

¢) ZIet fn be tlie prcbability cf the firct retuin to zexo
at time n (fece of the event & £ Oyevey 8,5 £ Oy $,=0)
Find f. , " (8]
Dind the nzobability generating functicn o a negative
bircmial dlctritutizne ) is]
Show that for» poeltive valuen cf the parameters
p,"a 1=yt - ps't;:-_.j\'a i the prchbability generating Ifunc-
timn of o __r-sair of »4ndom variables (X,Y) cuch that the mar-
einel dist>itutiong of X, Y and X+Y ave negetive bincainl. [8]

What ic meint by e compecund Pciceen @istiibutisn?  Broielly

explain its uses. (6]
Sircw that the negative btincmial @ietritution ic a esmpound
Peincca dictribution, 5]

Prere sre N Bernsulli triale, where 1i 35 a »ndom vari-
wblo witit a Poigcscn Qictritutiong 1ot the numterc oI cue-
¢sosec and feiluren bo X and Yo Ave X and Y independont? {8l

Mo munterlr ¢ 1living offeprince an insecet emn have ig a
.xd 2 variable \21 having the vin-calal disteitution
'x‘;c‘pl‘qﬂ—l‘o Each Tfepring of the inceoct givas bivth t2 move
ingoetcs The nuwado:r X insects barn tc an offepring

Hte eane probabllity distrilutizn, e these numboe:
ndine to diiferont citis nee are indepondent sand-n
>eite It Y = nuniex oFf grand eidldren of thie incect.

1@ Teffele X Y and haace or cititervrise Find (YY), (10]

GQ O NN CSmYR patn



Se

P \1 1'00., Y = K

te mutunlly independent randsi veriablec

aictritutisn Pr {X = xJ(,:%

K Ly Cyeesy Mo Let U ba tiie naximwa am:ing
seey \p. Pind thc pivbtability digtzituti-on oF U. Fing
y e~nditizend \)““T’\b"l“t" distrituti-n =% %y riven U &

~ n  pecple Tind the expected nuaber of daye
-, yeai i hich ave birti days of cxnetly K pesnle.
rswie GGC dryc and thint nll arrangcments

Ye

enta nre equally

. oD
Lot NXypeeey Xn ba independcnt identicenlly distoibuted
rondzm variovles vith Poinccn dictodbution. Find M

n |

no. )
Y G



IIFPIAT STATISRLINAL INSTITUCR (E22
Respnsei: and Training School
NeState Part II: 1970-71

PFRTODICAL EXAAINATION
Matiicmatien=C: Caleulus

Data: 345.71 Meximum Haskst: 10C Time: 3 hours

1,

Cen)

b)

c)

1 tie questisnm. Macke allotted for

Hote: Ancuer
:n ave given in brackets {Jo

ecaclt o

Integrate tiie follovidng:

o —r—— '
1) [ Yate s ax, (11) [~ ax -
e” + e
Ty = 9- N ax -
151) f = A () [ A
¥ - 8x + 35 ! }/1—: x——-—?_r
* 4 o
v) J et 8in x ax, (vt) S sin® x Coc™x dx
; dx N )
Vi) ST S s T 4 Sinx (vigd) [ -, (321

1l - x

o
Find the avea bounded by the hyperbola xy = ¢, the
x-axis ond the ordinates x = a, x = b.

Find the area bounded by the x-axic and one azch of the

cine curve y = Sin xe

Pind by inteogratisn the area of tiwe triangle bounded by the
line ¥y = 3x, tie x-axic and the ordinate =2, Verify

your recult by Iinding the area ag nalf tie preduct of the
bace and tin altitude, 18]

Evaluate the followving integrals:

r/2 =
(11) S sin® o coc®e a8
0

111) f sinx dx, (n = even integexr),
(¢}

iv) f Coc™xdx, (n = integer),
[}
n/2 o e

vy f ” SEnx ek, 2c]
0 /it x + /Cot x

Rvalunts vhen peesible, the Yollowing integralea:
+1 2 o
ax : dx dx
4 13 — —-
-)_J.; = (11) 5 T-x (111) -g TGy
<o

EL2 N U - SE— {(a, v > 0). 129]

T PN =
0 (x" + 2”)(x" + b7)

rolume of a paraoloid of revolution Tormed by
the parabela y~ = 4ax about the x-2xis and
Leundad by the seetdon X = N [20]




1.

5.5'-)

b)

"

..a)

b)

Se2)

II."DI‘A’:E STATISTICAL INSTITUTR A

Recearci: 2nd Training School £ES
n,8tats Paxrt II: 1970-71
AINIVAL EZASINATION
Mat! umxat* co=08 Matiis Algebra
766e 7L Maxinum Marke: 100 Tme: 3 houxrs

lote: Tite- prper carries 140 max ks‘. You may attempt
any nuaves of questicng the maximum you can
score ic 1C0. NMaxka allotted For ench guestion
ore given in brackets [Je

Let A bea mX n matrixe

.2y Wien ig a matix B said to be a right inverce of A?

b) Show that A hias a right inverce iF and orly if R(A) = m.

c) Show thaot 4 A has a i"(_".lt inverce C and a left

. dnversze B, then A ig non-zingular and B = C = A-L,
[335+31=(111]

men 1s 2 square matzix A (over the field of real numoers).
caid to ve otrictly diagonally domirant ?

Show that i "A ig strictly diagonally dominant tihen A ig
non=-ginzular,

Let A be 2 gquaere mateix such that A +CA+ I =

Showr that A is non-c* nguwlare Obtnin the inverse of Al

Stowr tiiat if (I+ )"1 A =D where .D 1s a nonsingular
diagonad matiix, then 4 1ig alco 2 non-cinzulax diagonal
matrix. . [2474546)=[20)
Let V "be a finite~-dimoncionl vector hpace ovrer the

?iald 07 »ea2l numbers and Gy Opyeecy @y be nen-null
2

rectors velonging to V. Show that titere exists a lineax
functional- £ on V cuch thet Z{e,) £ O Tfor i=1,.4s,ns
Let T te a lineax operator on V., Show that the following
statemente aire equivalent: .
1) T in a projection operator projecting arbitrazy vectors
in V onto range of T alorg tiie null space of 1.
1i) T 45 idaopotent. (104101=[20]

A
Let B = All 1z be o equare matiix where A’l" i
Ay bpp

"o

-1 I
non-cingulez, Show thet [B| = A |lAge-Aw AT Al

Lot A bo & non-pingular matrzix of order nX n and
U a n X1 vectore Ixplain iiow you can nse tho above
recwlt to computa u'A=lu, l5+o:| (1]

Skow thnat R(AB-I) < R(A-1I).+ R(B~1I). .
Si‘.cw that R(A'A) = 2(A) IT A ig a real matiixe Is this

»ve Tor n patelx over any £ield? IT yes, prove it. IY 1o,
_";1 Te nocountor oXAMples

i% r 17 Rla+ BY = R(A) + R(B) then M(A)N ”Egln.)] (7]

GO Qi TO THE NEXT PACT



Gen)  Witen s o mquare matiix M andd to be in Hommite CAnontem
Doivt (u.c._.)?

b)  Show that 4F I dig ix H.C.P. thon H 1g 1dcmpotent.
e) Siow that iT H ip idompotent then R(H) = t= (H).
d) Lot H be a r'qu""o natxix of order n X n, Show that I
iec idompotent if and omly i R(H) + R(I-H) = n.
. C464546)=(19)

7 Describe A mothod to ireducs a square metzixz A to H.C.F.
usging only elerentary ©oYY ope »aticnee  Prove thint 2 gquare
matsix A "'- indned veduced to lf.c._. if one uces tie above
metiod, - [747)=(14)

8. (In tMp quont*on v conclder matrices and vectore over
tite Ticld of el nunbers) Concider the cystem of linear
cequationa  Ax=y " wicre

1 2 1 [}
Aa (c 4 2) and y= 12)
3 &5 ¢ 19
a) Chiock vhoether the above r.:,' item 1c consictent, IT 1t
is censictents obtrin 2 coluti o
b) Cbtair a geinverce ef Ao
¢) Wnat iz the renk of A? : (15
9. Let A Dbe 2 lmX n nmatxix, Then 2 m Amat:‘i\: G

n X
ig sadd 7o Ye a geinversa’o? A if AGA
a) Show that G 4g o g=inverco of A i n

(1) AG ic 1dcmpotent and (i1) R(A G ) = R(A).
b)  Let R(A) = R{AH). Siow thet 1
. is o g-inverce of A, ) {8+45)=["

5
2
o

=
“3
-
(2

=y
(2]
=
x
u
i
<
o
3



I:DIAYN STATISTICAL IISTITUTT Ty
Rerscaxcit and Training School [E
BeState Paxrt II: 1970=71

ANIUAL EXAMILARION
Staticticn=2: Statintice Thcory

Dte: 8e6e71 Ma.\:ir:?:n Masker 100 Time: 3 hourg

1.

n
~e

Sa

G

7e

Votn: Anawor all %iic quoctlenss Marke allotted Tor
T eacht question awve given in bmackets [Je-

Suppoca tiiat the probablility of no rlat {yres in a tinme

peidiod of t =5 hours ie 0.9, Wihat is tiio probability

of legs tiwn 25 flat tyres in 2 timo period-of 200 houwrg?
lHint: Acsumn thet the nuabes of flat tyres in a tinc

intervel of lengtih t TLollows a Poicron law with paramoter
At, witore A ig o fixed positive conatant.] {10]

Two random variables x and y have the least squares regrec-
sion lines Sx + 2y =06 =0 ond 6x + y - 31 = 0. Find
tile meoan velues nnd the correlation coefricient. [15]

A large bLuginess Ifizm wants a quick estimatn of total
»upec clec in 2 one-day periods To save time the amount
of ecach salo ic »ounded to tie nearect rupce. It is
assumed that costc from salo to sale are independent, and
Tor simpliciiy that the rounding off erro:r has A uniroim
density on L=e5, ¢5]s Get 2 reaconable upper bound Tor
the probahbility tiiat tho orror in totalling 10,000 cales
exceods ‘R3e100/ -, . [1c]

Let X,y Tor 1 =1,8yes.y n be independent random varie-
- n la)

blee following W(O, o), wiere o~ 15 wnknovm. ‘Write doym
the likelilwood function. Get an unbiased estimate for o~

by tite maxdmum likelilwood metiod, Examine wiether toe
estinate that you propose iz efTtcient. {col
Suppoce Xysessy Y, are independent random vaxiadbles,

ench digtributad uniformly on [0, 6]s PFind a 95¢/. confi-
donee interval fox © whose longih goes to ze:o an n => o,

[10]
oplain bricfly tito Yollowing te:msa:
a) Type I errox and Typo II exvor,
b) Cxitlenl rosion.
¢) Level of signivicances (15

Bxonine wirethier the Tollowing statemcnts are true or folso
(4 any ip Ifalge, give »ensonc):

a) The maximum likelihcod imcthod clways ylelds unbiaced
cotinatan for tho porangters.

b) Lot X, ond Xa be indepcndent binominl »andem varia-

blos oach t:\l:ir.f';" two voluee only, O and 1, and let
p[::l =1} =p and P[x:= 1] = 2p, vitere O < p £ 1/2
Then X3+ i iz cufficient for pe
¢) The hypothenis thot X in nommally distxibuted 1 siinple.
1) —\ 1z mt o conniatont cotininte Tor @ whon the _‘(;_r, e

¢t obaeivations from a Cruckyy dlatritution
wmotcr Qe [cc)

)
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Reaearch and Trainineg School b
B, Jtate Powt II: 1970-71

AINUAL EX/MIVATION
Statirtics-0: Statictics Practienl

Dtei 9,671 Mg\x*_mum Markes: 100 Time: 3 lhourc

1.

Tho follewing table given tire means znd the variarcc-
covaricnco matidx of 4 characters 'Xo, X.l, X, and xS:
<

T, T T YL > S S .Y S
— 2 (s R —_—
!Cl 15,189 234860 1,793 0.998 14.9
Xa 54,756 34633 34511 S50.5
XS 18,22 21,122 7.8
X 604516 18.3

o

n) Obtain tho multiplc linear regrescion oquation of X, on
1y Xg ond X
b) Computo the multiplo corrclation coefficicnt of Xo on
by X, and X;e '
c) Compute the partial corrclation coefficicnt betweon X
and X5 olimincting the effccts of X, and X, [35]
Fit a suitablo Ioquency distributidn to thoe Ifcllowing data:

Iumbe of hends in throwing 12 coins.

Thaaber of rrequancy Tumbeor of  Fréqueney
hende . heads -
[0} 185 7 1331
1 1149 8 403
2 3265 9 105
3 5475 10 14
& 6112 11 . 4
S 5194 1z 0
6 3067 . o
Total 26306
Toct Yoo the goodnace of Tite . T TTT [50]

Tho folloving table gives the frequencies of egge 1aid by
salleflics on Tlowcy headns The count of Ylowo:r heads vith
'no eges' ic nos availabloe Tind tho moximum likelihood
estimate of tiie averago number of ogsze lald, assuaing tint
tire nunber of egzne 1aid Iollowsz a Polpson dipgtribution.

GO 0 T0 TI% IMEX? FPAGR
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IIDIAN STATISTICAL INSTITNR"

Regenazchh cnd Tiaining Seliool 28]
BeState "Fart II: 1970-71
AIMUAL EXAMINATION
Economice=C: Economic Tieory

Date:l046671 L Maximun Harka: 100 Time: 3 hourg

1.a)

b)

‘::a a)

b)

Note: Marko allotted Yox eaci: querticn are given in
brackets [ e .

.o " Gioup Ai Attempt any two quenticne.

Prove ti:at in a monopoly maikct tite imposition of a galecn
tax vill induce tiie moncpolict to ieduce his output and to
raipe tie price, but thiat of a lunp cum tax will not afrfect
g output and price. : . . .

A-monopolirt can sell hiig pivduct in two- econonically igola-
ted markets in each of which tie demand curve ig knovm 1o be
a negatively rloped ctraight 1ine, Will price digeximination
PaY, ’ ’ .

1) 47 the two demond curves are parnllel? )

1) 4f they intercect at come point on the price axisg?
Give reagons T0: your ancvers IR " [15+103}=[25]
-’-Ti:el‘e are many, @ifferent solutions to the duopoly problem. .

Each polution ig vased upon a diffarent set of behaviour
assunptions's Diocusc thie statement with particular refe-

_ rence to tiie Cournct and Stackolberg solutions. 25]

Bricfly cxnlain how Tactor pirices arce determined under
impexfect competition in factors markets and pure competi- -
tion in‘product marketss

A monopoonigt's 23‘0‘],“°1?',l2n and labecur gupply functionn are:
q = 15x" = 0.2x°
and W = 144 4 D0e4x
(wiiore g = units of output
X = nunberz of labour uniis used
w = waga rato).

FEe cells his output in a compotitive market at a price of .
3 rupees per unite Doteimine his maximum p:refit and the
correcponding output ond wage rates [15+10]=[25]

Siow that the scale elnsticity of the preduction prceesns wiien
the cont of inputs ic at o minimum, becomes equal to the ratic
ol average cost to mamginal coot unde:r sultable conditicong.

A Tiwa 3¢ operating with a given plant at a fixed cost of
Roe©8 ond a2 varinblo coct of V rupees given by

V= q -12q° + 40q,

q beinm tihie nuwaber of unite produceds  'ow muclh vill 4t
~upnly in a eempotitive markot 1f the price is Radl9 pox
it And what will be its nrofit o losc? Y13+12]=[25]

GO OIf 70 THZ NRXT PAGR
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8.

Gzeun B,

Tite raximum that you can geore TYrom this group
is 50.

Cive an nnalyticxd oxpeocition of the interaction betwoen
tite mAd tiplicr and tite accoleration pirdinciple. [so]

In & cloced econcmy, thie community's planncd concumption
expenditurcs are four-rifthe of ite private digposable inccme
and tiie govermnmentts net tax receipts are onc-fourth of the
rational incomes Initially, the government oxpenditures on
goods end geivices are Just balanced by itc net tax receinto.

‘Show that il the government doubles thie nationsl inceme by

increacing ite exponditurcs (private investment and prices

wenaining unchanged), the total Pudget deficiltc will crmount

to Rs.1500 crorern, ir initially the level of national fncome
was at Rsel0000 croxen.

[lntional income = mational income at market pricess
Assume itnhal thare are nc productive enterpricos ovmed by
tiie government]e [1s

In o two=country modcl how vwill incomes in both countrles
eiinnge on necount of an incrence in autonomous oxports in
cne of them? Giveé an onalyecic of tiie correspending chapge
in incoup iY, Aalternatively, autonomous investment were to
igo in the some cowntxy, [0l

Build up the Keynosian theory of caployment. [15)



TiDIAN STATISTPICAL IISTISUTE ey
Rososich and Training Schocl ==
B.Stat. Part II: 1970=-71

ANNUAL EXAMIUATION
Economice=2: Indian Economic Prodlems

Date: 114671 Maximum Karke: 100 Time: 3 hours

1.

4o

Se

Gy

7o

Note: Ancower any Tive quectiznse ALl quentiong carcy
ecqual marln,

tA review of land refoimg reveals much that has been achieved
as well as a great deal that requires urgent attention, Tere
are nany gapo between objectivecs and legiclation and between
the laws and their implemontaticn's = Fully examine the
otatement.

Mo you agice with the view that in tiie precent context,
expansicn of coe~operative Iamms can colve pome of tite urgent
probleme of the agricwltural cector? Give reacons Tor your
answei's :

Indicate the existing cources of rural credit in India and
the icle played by tito Recerve Bank of India in thip field.

Flucidate the main features of the Inducstiial Policy of the
Government of India ag embodied in thel: regolution of 1956.

Examine thie need Tor expancion oY the public sector in the
context of econcmic planning in India. Do you agree viti
the view that the expancion of the public sector becomes
nececeary cince the pattein of invectments in the planc is
suchx tihat it has to be undertaken by the Government?

Examine the objectives and Tunctions of the Industrial
Development Bank of India, . :

Witk special reference to the'locational pattern' of Indian
indust:xieg, comment on tiwe view that gince the industrial
activity has been concentrated in a Yew gelected areas,
regional planning of industries ghould be given due place in
our prcgramme Yor development. -



Datoe:

l.2)

)

e)

a)
e)

JIDIAY STATISTICAL I!STITUTE (556
Reccarch- and Training Scheol =
BeStnte Paxt II: 1970=71

AWMUAL EBXA4TUATION
Yathenatico=2: Caleulus

14,667, Haxinun Marke: 100 Time: 3 hours
JNlote:, Answer all tho quecticnse Marks allotted for

each quesntions are given in brackets []e
IT ©(x) = 2+ 2x f.°'*"'?f<x£°

=3=2x Tfor O <x<3/2
Shiow that I(x) 3ig continwus at x = 0 dut I£'(0) does not
exict,

Find the differentind coeflicient of the Yollowt ng vith recpect
to xt . .

\,
K
"

o _ 1l 4+
1) o7 Ssin x (1) --—
1

(111)

m,.

Pind :S¥ wien x =4 Coc® @, ¥y =4 Sin° 6.

/P'llg”

a

Differentinte tan™ x with respect to X,
A han 5 11:. tal1l walke away Irom alla;np port 12% ft. high at

. the rato of 3 miles per heur,

1) How fast ig the farther ond of the ghiadow moving on the

pavenont?
11) How fast ic hip chadow lengthening? 15+64+242+410)=(25]
. _.-1£+:,:5_,-.- - Qu , .9u o
If u = ton T=y ohow that "xis 4+ yoo = Sin fu [51

A conical tent of a given capreity has to be constzucted.
Find the ratio of the heignt to tiic radiug of tie base for
the nminimum epcunt of the convag required Yor tie tent. [10]

o
Find the point on the curve y = x™ + 3x + 4, the tangent at
vihich pacses through the oxigin,

Find the ce‘:;xtz-o of curvature at any point (x,y) on tie
Foraboln ¥~ = 4ax. {10]

I7 the asmptotés of tho cuxve
(2} [2) n
ax” + 20xy + by" + Q8x + 2fy 4+ ¢ =0 (1™ > ab)
pase thrcush the o'.-*igin, prove tinnt

05 4 bﬁ = 2Tgh, {10]

GO OIf ™0 TIR IEXT PAGE



7a

9e

Find the envelopes of the ntrnight linee

S+E-2
wihere the parrmeters 2 and b are connected by the
relatien,

o
~

1) o . bt = c (11) ab = cﬂ, o being a

conctant. [10)

Find tiie centre of pgravity of a solid hémipphere of
unilc:zn dencity.

Show thnt tiic Cels iF o tidn hemisphericn) chell ic at
the middle point of the mndius perpendicwlar to its boun-
dinz plancs [10})
Solve tite Yollowins differentinl equationce
a Sy x4 ar _ oy
0 $ - B fompr
> ¥+ y+ 1 - M

111) (2x -~y +1)az + (2y - x - 1)dy = O, (14



IWDIANL SPA?ISTICAL INSTITUTE
Rescawcil and 'T=aining School
3, State, Part II:1970-71

AIMIUAL BXAMINARION
~ Statiztice-l: P;‘ob'\bi‘_*t.,v

-~
73|
1,
—
—

Date:156Ge 72 ' Maximum rins kst 100 Tme: 5 hourn

1,

Se

b).

Ge

otc: Tha paper carricen 111 mazks.

) Ancwer as many qucstlons ac you can,
e maximm you can score is 100,
Weslin nllotted fox 6ach question axa given in
ovnckets [ e

Congider two independent eventz A and B ruch thnt
P(A) = o025, P(B) :: 5« Lot tho random variables X and Y
be dbli’)ed ag Tollovrs:

X = if A. has occurred

othecimrice
if B has occurred
otheimingc.

o
|
o+ O

o

Let :(2+Y"=z'. :md u-—x“!“

‘t;::ut;- o falnc. e e .
i) T random vaz-iable‘:‘. X-ond Y axe *_ndopcndcnt.- 3]

Yyer §2 =10 =1/¢ ) (31
YPe YW=0 =21 ’ o (5]

hrco dice are to be rolleds The Fiict one has the numbers

l to 6 on ite faoac. the 2nd one nac cach of the numbesrs

2,4,6 on 2 paix of foces;tiic tirlrd one hac the numbers 1 to

4 on Tour faces and:5 on tiwc othic» two faccass Let X =

of the thirce numters secen when the dice are rolled at ran-
doms Find the probability generating function of X. [7]

For o proup of n  pecple Tind the cxpeocted number of mul-
tiplo bizthdavo (A nultiple biwrthday 4e a day wideh i

hc birthday of more than onc porson. Aggume 365 days in

a yoar and all errangzemente arc equally 1ikely.) (5]

Let S be the numbe:r ol suecesses in n Bernoulli trialce

Find I'Ilu -npl : . [8]
. nnd
Lot #(x) >0 Tor x> be monotonicnlly increacing and
cuppoce that E(g( _lXI)) = b ig Tinitc. Provc that
X

{||>t;<7m : (s

Suppoce 3(1,-.-, ‘gl arc leleds vAth men pu, and fourth

roment about mean. Show that P.{ ; -] > ay ¢ A,, (sl
viicre A S iz a constont, | m ¢l i < n*
In n gequence of Jernowlli txinlg with p > q, Lot q, =

nuapor of opucecasts in o n trialc = nunher of Inilureg,
In n o teicléand let a, he the probability tht there
exietin on dntezer § > 0 ocuch that ﬁj = 0, Find tho

ive Sunetion of Ote [10]

ron

GO ON 70 Ti(% NAXT PAGH



Te

8e0)

b)

9.7)

b)

.c)

a)

o
-0

Lot II' nhove 2 Poiocon dict:xibution with mean A nnd let

I balls be placed rondorly into n cellco. Show that the

probability ov finding m ccllo ecmpty is

nc 'o-)‘m/n [.(1_ O)-)\/n]n-m. [8]
m
Supposo ti:at in a brllot, eandidatc P scores p and
cwndidate Q geores q votes where, p > Qo Find the
n robability that tierc ave always more votes Tor P tiwn
Qe Vot ie the probability that voter polled fox P
‘M"*n grenter thoan o.‘ cqual to tiRo&e polled fox 0? - Y
-,
(9+61=(25]
n+m peonlo nrc walting in line ot o box officey n of
them have :ch, supce notes and tie otitcr m have ten
>upce notes The tickets cost five rupces cach, “Yhcn
tite box ol‘v*co opcns there is no money ot the counter.
I cach custoner buys Just one t1 ckot, what ig the
probabiiity thint none of tiem will have to wait Lo
changes? ()]
Let. Pr (X = 15 = P {bx = ~B=1/8) S, = XGteeos X
2ind the following proba ilitics
i) l’(sq_)éoﬂl'! 'S,gniéo) [7]
i1) 1>(31 # Oyonny Sona # 0, Son =,0) [7]
Prove that - Y
n .,
' Uo, = I i‘n-n Uopoaae
Sn 7 5 Tor Tone
. R1%
T a=ln
viiere' Us, = 2n, 2.7,
,..7} . Chn ]
A Lo = w U, if ny1
! on T Ta Yon-2 = 2
=0 17 n = 0.
Ict X be a rando variable each that
I’:‘{X = ﬂk}c Uy e llﬂﬁ.ck'
viiers  Un in defined in (b). Find thc modes of X. [
Stats the are sino law for tic time cpont on the positive
cidc,. L



INDIAY STATISTICAL INSTITUTR (558
Repenrehh and Tinining Scellool .
B.Stats Part IX: 1970-71

. AIMUAL- EXAZINATION
General Science-2: Physics Theoiy

Dato:1l6eGe 7L Maximum Markc: 100 _Time: 3 houwrs

1.

A
[

Ngte: Ancwer five quectione, taking at leagt two from each

groupe Marko allotted for each quention are given
in bracketa [Je

Gaoup A

Siow that the law of conrervation of energy holdes good for
a body executing simple harmonic motion.

Showr that the velocity v and the acceleration £ Ifor a
cimple kw:monic motion catisly
T L2, -8 2 4
. w” VR4 I¥ = a¥yy .
wiere *a' i1c the amplitude and <o the Lrequency of the motion.

A body fallg Trom the earth's curface through a firictionleces
tunnel paccing thiough its centres Agccuming the earth to be
a homogeneous rphere of radlus 6400 km, and g = 980 cm./ cees

- 5 calculate tlhie time taken by the body to reach the
eartih'sc centre. ) [7+5+8]=[20]

Establish the bending equation for an icotropic elactic.

golid. Apply tha above equation to calculate the displace-
ment at tne Iiee~=end of a loaded cnntileve:r of rectangular
croce=cection. lleglect the welght of the cantilever,

Explain tie temm 'flexural vigidity'. [6410+4]=[20]

Inventigate the growth and decay of current in a circuit
compored of an inductrnce L, resictance R and a battery of
cemsfer E all connected in seidcege

Explain the toim 'elcetrical resonance' in reference to an

a.c. circuit connisting of a coapacity, an induetinc: and- o rogis-
tanec in sexice.

A telephone operates at a cuirrent of 120 milliampere and has

an inductanco 10 henrics and recistance 100 Oims, I a 24

volt battery havirg neglipgible internal resistance ic cuddenly
applicd ealculate the operating time. [6+3+4+7]=[20]

Give tie theory of the Helmholtz double coil galvanometer,

In wiat rcopect it ie euperior to the single coll sangent
galvencneter»? Loplailn the teim reduction factor of a
galvanometor and zive the cexpression for it in the casge of

a ilslmioltz galvenomcters Winat do you moan by tie curzent
scensitivity of a gumperdéd coil galvanometer? [10+4+343)=[20]

Grow 3

What do you mean by the teo:m 'coilercnt gources'? Draw two

noent disgrome to chow how tho coherent gources &rs pioduced

in the cn~nes of Fresnel's bi=-prism and Lloyd's mirror andalco how
finge patterns are genorated in those nrrangements. (o :
siption nocessnry)s Compaie nnd contrest the bi-prien
Trirpee vith thoge Toimed in Lloyd'e mirrors Txplain the

cnndng oot She temme 'frinces of equadl inclination' .and

‘Ieirzen ol cqunl chomntic oxdex'y [3+5+4+4+4242)=(20]

Cane

GO O T0 TIM MNMXT PAGR
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-

Ge Replain tite Frecnel's concept of hali-pc:iod zonen. Show
‘howvr tite principle of half pexiod zoneg hing boen applied to
explain tiie rectilinea: piropagation of light.
aplain ¢ prop ° '{6424)=[20]

7 T)er-c:i};e with a nent diarrem (propexly 1a.belled) the cong-
tructien and the p 'inc*ple ol .a Michielzon Interferometesr,
Fnunerate itz different usegs. v (5424545453 ]al20)

840) Prove the Tollowing Irom th e_modynan* cal conciderationeg, the
symbols having their usual cigniricance.

"
®) /6, =E/By; . () G, -C, =V
¢) 30,/ 'av = To°p/oT" - ' (4+543)=[12]

d) A mags, m, of water at '1‘1 is irobarically and adiabati-
cally mixed vith an equal macs of water at T,,. Show
* that the entropy cihange of tie universe is -
Zm 1083[( + Tn)/~]/ (2 2)1/?. Aocume that the

specifid heut of watex at congtant preccure i wnrlty. (4]
b) Select tie correct ancwer frvom among thore cupplied.

A, fricticnless heat engine can be 100 per cent °
efficient only if its exhaust temperature is
a) equal to- its input temperature b)'O'K

¢) legs than its input tempe"atu.ce a) 0'K. [2]
Be I.ong" tud*m.l vaves do not exhdbit . N
a) refraction . b) . reflecticn

¢) . interference ‘d) polarization. ° [2]



IITIA STATISTICAL INSTITHTE [E
Regeaxch: and Training School =22
B,State Part II: 1970-71
ANYUAL RXAMIGATION

General Science-0: Chemistzy Theok 'y

mte:l(s.G.'Il-' - - . .. Maximum Harke:- 100 . Time: 3 hourn

1.{1)

b)
e)

2.a)

b)

.::1)

b)

Hote: Angwer any five questions.
- Maxliz allotted for each quert-lon ere given, 4n
brackets (1.

State the Iizpt law of theimodynamies and chow that Hecc'n
law can be derivad from the Firgt e, ‘ (o]

"hat are exotheimic and endoti e“mic campoundg? Give examplen (4]

The, heat of* combugtion of acetylene gac (c,.H ) is 312,700
calories and that of 1iquid Lenzene (c H6) 1 782,000

calories, Caleulate the heat of polywrrisntlon of acetylene
to benzcnes . o (8]

wiat do you under rtand b a . veraibl. chemical reaction?
Ilow doeces the equili b:*um con"ta.nt of a reaction relate to
the Hzmpomdinee? o - [8]

The equilibriuwm conctart fox the reaction between aeetic) !
acid and nlcohol, Toiming ethyl. acetatc and water at 257 2a
4e-I£ ¢ B groa nolccules of acctic aci.d react with 1
grom molecule of 2leohol as completely dc posecible, ‘what

will be thie composition of tie cquilibrium mixture? [12]
Derive the melationchip -between the osmotic pregcure of 2
solution n2d . it lowering of vapour precsurce . [12]
what 1o the ommotic pressure ntmorpl.érec at 24,2°C of a °
colutior of glucosc ](306 Hl“ 0 ) containiag 90.grams per

litre? [8]

Is the elevation of toiling point of a nolution fclated

to 1its ¢onécntration? If so give reoacons in favour of

your argumentcs Deduce tie relatisénsivp and explain the

term 'mau:l elevation of boiling point!. [12]

The Lrcezingooint of purc benzene ic 5,440°C and that of a
colution cont-x_n_ng 2,795 grans of benzaldchyd in 100

groms bonzena ig .4/000. Crlculate the moloculas welght

of benzel’ dehtydes Ciyoccopic conctant ror benzone = 5. -[8]

Tie following apparently ccizmnolecnlar reaction
2% 01 + GKI es== &Fe I, + 6K CL 4+ I,

wap actuadly found to be of the third ordor, How do-you
account fox thig fnet? . (5]

The izcomoite transioimation of N-chlorndoetanilifoe to
p-c:lo moacctanilide was Yollowed by iodomatric estimation
or the Iorme:x in tha ronction mixture Trom timo to time and
st Tollowiny dats woeroe obtnined.:

GO ON TO TITR iMXT PAGT



5,b) {contds)

Ge

7e

Tima 9 60 120 100 240 36

JLitraticen 40,3 3546 05475 1845 15.5 7.3

(a=x)

Utilipe tiic data to preve tiiat the vreaction in of the Tixct

oxrders Alco enlewlnte the hmlf 1life of the renction. (1s)

At 200°8 and atmospiieric pz*c.ﬂ.:-.,ure the vapour dennit_‘; i)

1‘015 ic 70 (H = 1). Colcwate..
n)the degree of dincociation of the PClg vapour, £6)
b)partial presurns of IClg., PCly -~id Cl, . (7]
c)concentrations of TClg, PCly and C1.‘:', . [

wien onc grom molecwle is hented unde: atmospheric
prescures  to C600¢. »

Weite what you know about tiie following:

,'a) " Rodes potentand - (b) Dxtornal indicator.

¢) Le Cunteifer principle (d) Roowlt'c law. [20]



INDIAN STATISTICAL IIUSTITUTS

Rescarchh and Trainine Schioodl (552
B,3tat, Paxrt II: 1970-71
AMIUAL EXAMINARION
N General Science=l: Physice Practical
17,6470 Maximum darke: 100 Time: 3 hourc
llote: swer all the questions,

Marke allottod Iox cacihr question are given in
wackets [ e

:

PoxrTfoim the experiment as indicated in Card A,

Clacs

V/IOTKe

Practicel Notc Book

Oral Tecot

. Be

Digtribution of marks of Q.1

Se

Tieoxry
Vorking Toirmula

Taouwlaticns

8
5
40

Calculation, giaph

ctee

Accuracy

llo procedurc of tihe experiment need bdbe written,

Speeinl crcdit would bo given for intelligent

mul tiplication of data.
be neatly chiovm,

irl: and-not viith lead peneil,

ve used.

A1l calcuwlations should
Ent>y of data must be made in

ilo dot-pon ghowld

{co]

£0]

[10]

{10]



IUDIAN STATISTICAL I'STIUTR 1533)
Rescarch and Trainirz School B
B.Stat, Paxt II: 1970-71

AIMTUAL EXAMIATION
Genoial Science=2: Chemintyy Practical

Datos 17,6, 71 Maximum Markc: 100 Time: 3 hourc

lote: Angwen all the quentionc,
Harke allotted fo:xr cach quection are given in
brackets | e

Standardice the supplied necdiun thesomdphnke-coiutitn

-1—'
viti: the help of a stmmdard Ky @r, Cp rclution and
b ~
ectimate thie totad quantity of Cu++ pregent in
tic cupplied noluticn marked (e). {70}
2, Practic2l Record [1c]

Se Viva voce {20}



Date:

(4]
Y

2
‘e

INDIAN STATISTICAL INSTITUTR (5561
Researah and Training School =22
B.Stat, Part II: 1970-71
AINMUAL BXAMINATION
Geneirradl Scionco=3: Biology Theory
18,6, 71 Maximun Marke: 100 Time: 3 hourc

Yote: Answer Q.1 and any tiwee Yiom the rect.
iva drawvings wherevor dopirablo,
Hazks allotted for cacht queation are given
biacketa [

Give a detalled morphological description of the Tamily
Palmacecac with suitablae illuctrationc, Give the nt\mec of

ton plante belonging to Palmacooe. - [15+10]1=(25]

Mention thic charactoriotic foatures of Leguminocaceac,
Give a comparative morphological description of the
sub~families of Leguminosaccae.

.

write biie? accounts of nny two of the following:

a) Acgtivation of corolla in Malvacecac;
b) Androccium in Euphorbiaccac;
¢) Uses of pmlms.

Writo short notce on any five

a) Sungencsious ntamonc;
b) Spikelet of rice;

¢) Androecium in Malvacecae;
d) Spadix infloresconce;

¢) Fruit of Unbellifocszac;
) Leaves in Rutaccac,

Wkat 4g a coreal crop? Give thie morphology of any cereal
crops. Widite tiie namco of ten plants balonging to
Giraminsecac, :

{=s]

{25]



INDIAN STATISTICAL INSTITHTR

Repearch and Taaining School (z37]
B.State Part II: 1970-71
. AIMUAL BXMINARICH
Genexnl Science-3: Piology Practical
Date: 19.6.71 Maximum Marke:100 Time: 3 hours

Note:. Ancower all the questierns.

T T 77 Cive dravinze wherever decirable,
Markn allotted Tor each:i quentisn are given in
brnckots [ 1.

1. Give a botnical degceription of cpeecimen A,

Ascign tho plant to ite family giving reasona. ol
e Deseribse the moxphology of mpecimens B and C. Give

the Tlozal To:mula and Tfloxral dingram of 2 flower each

from spocimeng 1 and Ce . [10+20)=[20]
Se Comment on gpecimong D and E making labelled

dravingc. (10420])=[20]
4, Identify cpecimens F to O . {1ex2)=[20?
Se Submit your practical zccord booke. (col
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