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PERICDICAL EXANIINATION
Hathenatice=2: Calculug

Datc: 156969 axioun Ilarka: 100 Timo: S5 hovra

1.

2,

3a

4e

5- a)

b)

6o

Hotes:a Answer as nony quo ticaa as you cane larks
ellotted for ccch queation are given in brackets

With suitable accumpticns on the funeticn -£f and the
nunters a ond b define

b ' : :
- J £(x) ax (3]
a
CIf f(x) = —b‘- for n-l ¢ x _<;.n, n =21,2,ssa .show that
. n
lin [ f(x)dx = 1. . - {9l
n=>e@ o .

Iect x bo a real nunter > 0, and et Xk be a positive
1ntegcr >le Let e, bo tho largest integer < x and

gsuning that a5y "1""' Ll have becn defined, lect
an be the largest integor such that
a°+-n§]-'-+222¢ oo +i‘n~_<_‘x. .
'S x°

(n) Show that 0 < a; < k-1 for cach 1 =1,2,s.. )
(v) E:glnin how the nunbev'a can to obtained geonctri-
1ye 11
(e) .Show that the infinite serics a. + -+ ess convergeco
ot X

to the sun X (6 x3]=[15)

Find the puprcrmun and the infimun of oach of the followa

ing gots of rcal numberst - .-

(a) The sct 8; ©of all numbers of the forn 1,1 +%
where py qy T tnkc on all positive (>0) integral
vnlucs. .

o
(®) sy = x3 5x° - 10x+3 <0

o

(c) S5 = 3 (x=a) (x=b) {x=c)(x-d) < O
a¢b < ¢c ¢ d fixed rcal nunbters,

n . .
(@) s, = 2 %r 5 N =1,0, ees [5x4al={z0]™
Show that in general )
. . Olo.oilnalo-.(!n-al...:\m
M Bg ees 8y @yap o0 Oy = T9 2es 900 2.0

the denominator on thie right hand side containing n
9'c and n O'se

Fron (a) W15 = 19'1 = .g- ilow do youm oxplain 1t2[cx3])=[18]

Show that linit of a ccquence ig uniquely deternmined,
if 1t exiato. [7]

GO Ol 20 THE NEXT PAGE
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b)

c)

8e

.

10,

11.

-0

Provo that a bounced inc*cnﬂiru' scquence of real nunbtors
convergeoe
Let A bo a sot. of real numbors bounded above, lot 3
to thc sct obtaincd by considering the negative of cach
nuabter in A 1.0ey, x€ B if and cnly if «=x€.A.’ Show
that B is boundcd below and .

Sup A = Inf 3.

Show that a boundecd decrcaning scquenco ¢f real nunterg
convergese [6 x3]= [lo]

If a gsequence of real nuntero convcv-p_,c:;, chewr that any
pubscquence converges to the sone linite .
Is the conversa true? Give reasonse (6:2)=09]

Calculate the following 111:1{‘.;
(1) "Tin 6" wheto 0 <@ <1

n =) «

(11) 1o L
n =)= n

(111) 1im  f(n) where f(n) = z3y .when n ds odd
n => .oon :

'=—-]_'—1- viien n 1 cven.

13

(1v) RN (n*l+-—n——) T [4xa]=(16]

state which of the following ctatenents are true (no

proof is nccessarcy).

a) If f and arc convergent ncquencc,, and 1(n) < g(n)
for all n, then 1lin < Yin g(n), .

n >’ n S

.b) A SCqucncc f converges to zero 1££ [£] convergea

t0 ‘2Cro.
¢) If a sequence f divc"roa to infinity and g(n) =t
then 191:1 f(n)g(n) = yon linm g(n)=0
-
8) The nunbcv- /Z connot be ottained as the limit of an
© 1inercasing sequence of rational nuwiterge
e) If for a sequence 1, |f| ccnverges tlien gso dees f.

f) If a and b arc the suprenun and tko infioum of a
act of rcal nuubers, then b < a.

g) Given nnJ acquence f,. by changing a 1initc nunber cof
f(n)'s, £ can he made to converge.

h) Any rcal nunber can be obtaired as the linit of a
decreasing soqueace of rational nunbo"s. : {8]

Define the following:

a) Infimun of a set of real numbers |
b) A séquence £ di"c"ging to -t
) m increasing ‘scquence, (0]



I0DIAd SYAZISLICAL IiSTITUTYE .
Reacarceh and Praining; School (2021
Be State Part IIlY65-70 : -
PERIODICAL DXN'IIATION

Statiotico-C: lNumerieal Analysic - Theory and
Practical

Datcd: CRe9e69 Haxinwz Marka: 100 Tinc: 3 hours

Ilotcs, Answer all queationse Ularke allotted for each
qucotion are given in brackots { 1.

len) Dofinz the Toryard difference (<. ), the backward
difference () and the ghift (E) operatorns

b) Establigh the following relations
(1) ¥ =1-2", (1) E@ =¢ = B,
(111) Ea (1 - 9)7%, (Av) 1 +4)Q - ¢) =1.
¢) For any positive integer n cotablick the following
’ ny. _ n i
B= @aadf = B At

where f ip any~real functicn of x.

x
a) If n i1a not a positive inteper, under what cenditlong .
tho abovc binomial expansion ig volid? [3+648+3]=[20]

2ea) Let £, be any real function of x defined cn an inter-
val Ia ' If XgsXpseeeyXy are any n+l distinct points
in I ghow that there exists a unique polymonmial p, of
dogreco not exceeding n  guch that p, = 1“{ y T T,
1= 0,1,e0:, No Y

b) If £, 4tsclf is a polynonial then what can you say

about the polynenmial p, in reletion to fx? Givo
reaconge

e) Justify thc consideration o2 various formulac of the
unique interpoiating polymonial p, of 2(a) from the
conputational point of vicwe ° [10+545])={20]

3ea) Define the dlvided dirfercnce and tice central difference
operatorss *
b) Pfove that for any positivc integer X the k-th divided
difforence of a function 1, is wicltered by any permu-
tation of the corrcapendiny aroucntrs -

. ¢) Obtain Newton'sa divided differcnce formulae '“hken is this
interpolaticn cxact? ’

d)  Obtain the rclationa of ti:¢ divided differencer vith the
central diffcrencess

e) Obtain Gz\usu-’m forward “srmaula from Newton's divided

difference formmin. [546+64645])=[=5])
Lo Using a sultabic formula of the iaterpolating polymomial
compute the value of £{x) at x = 0498 from the following
table. . .
X___ 0 __ 047 0.9 _Tei T.15

I(x 247943 064422 0478355 OetUlZl 0«Y6006

[ze?

Se Home aasignrint and practical rccords. [15}
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Date: R9Ye9469 Haxioun Iarlzo: 100 Tinc: 3 Lours

1.

2,

46

5.

J.-

2

a)
b)

c)

a)
b)
a)

b)

Lote:- Answer Groupn A and B in soparpto anoworacripts.
- Naxizs allotted for cach question are given in
vrackets [ Je

Groun At Mpero-cconcenicn

Maxinun Harks: 70 Sucrestod time: 2 heurs
Atteopt pny three questionas  One narls ig reacrved fer
ncatneacs

Distinguish between potive and passive creaticn of depo-
cits by cormercial bonkae

Do you think that hank dcpositc should be regardoed as
ncney? Give reagona for ysur ansvCre

‘Discuss the differcnt formes of crcdit instruments.

[7+8+8]1=(25)
Give an analyscis of the motives behind the denand Ifor noney.
Biplain thc stateacnts 'The rate of interest is detcrmincad
by 1iquidity prefercence in the private scetsr and the quan-
tity of centrol bank noney'. Also give your conncnta cn
this statcnente [144542])=[25]

Distinguish between ex antc and ex post analysic of natio-
nal incencs

Explain two altcrnate 'vayo of dctermining tho oquilitriwn
level of naticnal irconc. . [5«1c1=[23]

Digcuss the nininum reaerve and open navket peclieilca of
the central banke Arc the two volicics cqually applicable?
Give rcasons for your ansvicre

Explain the intercst cffect o open marict policye [1647]1=[2C])
Give an nnalysis of changes in national income resulting
frenm choanges in thic propensities to invest and corsuno.
Explain the inflationary and deflaticnery gapce-  [1647]={23]
Greoup P: Indinn Eeon-nic Problens
Naxinun Marks: 30 Suggested time: 1 hour
Ansvier any two questicnse

Review the changes in the pattern of India's foreign trade
af ter independcncea {15]

Describo the major itemo of Indias exports ond inports
indicating their rclative gharcse (18]

Indicate the major dircction of India's forcign trade in
rccent yearss [15]
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PCRIODICAL ZXANINATION .
Statistics~2: Probability

Datct 6Gol0,69 Naxinun Marke: 1CO Tine: 3 hcura

1.

3o

40 -

llote: larka allotted for éach queatizn arc given in
brackets [ Je

. Inatreetions: Answer as ouch an you cane Iaxinum narks

you can ocorc in 100e Xor wrong mnowerg to partg of
question 2,navka vill be dcducted.

For epch of the following three randon exmcrimenta 1list
tho correcpending sanplc space and dcfinc what you consi-
dor to bo a reaso:nble probability distrirution:

(a) A syonctric dic in rolled oncce If the seoro is
not 3 the oxporinent 1ig stoppede If the gscore 15 3 it is
rolled for the sceend time and the experinent is otoppeds

(v) 100 pergons orc to be clascificd as onokers or non-
saokerge ’ ) .
(¢) A coin is toaged until a tail appearas

Consider a bridge hand (i.c., 13 cards sclceted at ran-
don fron a stondard deck of 52 cardsg) Assunc cqual pro-
badbilitics to the ?_s) oonplc pointse Let A be the
ovent 'The hand containg the aco of hearta', B the cvent
The hond is a conplete cuit!, C the event 'The hand  °
contains all the aces', and D the event 'The hand containa
nc black cards's - . .

gtate. whether the follovdng assertions arc true or false
(llo proof 1is needed):

(a) 2(D) < 2(C)

(v) P(AUBUCUD) =12

() oen(BU AN is “an inpossible cvent
() € and D arc putually cxclusive

(e) (D) =%

(1)  2(BNADALY) = \ —p— .

. N (15) -
(g) 2(0) <P
(n) P(ANDAC) >0 (16]

Fron a class of 58 astudecnts a comnnittece of 7 is to te

chogon a} randonms A student eslculates the probability

that he will be included in the ccnnittce as  7/526 How

did he arrive at the anower? - el

There were 34 presidents of tho United Statcs froo 1789
to 1964i Before dlcoking up their birthdays a student of
probability theery asncrta tiat there 1s a fair chance
that at loaat two of the 34 precidents were born on the
sane dayse How would you justify his cvaluation of the
p robability as .
1 - -58% 55 otating the
3351} (365)

assunptions he must have nade? [10]

fA AT A MM OMYm TART



Ge
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9e

Phere arc 15 lottera and 15 addreonsod envclopos and n coaro-
less aceretary performia randsa natcehing of the cnvelopen

and lotterae Wiat 12 the prodadiiity that thr;ro is . )
no match? . ¢ {10)

29 balls nuntered 1yl,eee, 10 axc placed ot randon into 6
colls nancd M yfpseesyge Yeur, tcachicr claina that the

probability of the event 'nf co'\tpins cxnct‘} 7 ballg' ia

the same an the rrobebility ci‘ cetting 7 sueccssen in 10
tosacs of a coin with prolability of suecoss 1/6,

Supply a procf for his clain. . ekl
An clevator ptarts viAth § pancercers and gtops at 8 flcorse
Enunorate the various cenfi~uratiecns ¢ dizcharze of thane
pasacnzera and tle corregpe: ..Hn,, rroved!litica (9 preela

aro requircd)s. - {152

.

Prove that

n . o - - o
GHED + BED + EHED 4 ws £ BEN
) 16Oy '
150y

o

- by .obtaining tl.o Iyperceoneiric digtritution in o suitn‘b o

fashione . s

An oypcrincnt consists of sclceting an integer at rzm'.’.on

fren tho firat 100 pocitive integers and repeating the

asame ot long as there 1s ro repetitién, Deseribo the

gnmple poaccs Defire a cuitable probability distribusion

on tho saaple apacce You nmust, cf course, preve that

wiat you defined is a probebility dictrituticne [1e2
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General Scilence=3: Biclogy: Zoolory Theory

Datct 13410469 Iaxisun farket 100 Tinc: 3 leurs

1.

£e

3e

4.

5,

Intes  Anawer o1l questicnoe Ilinvkn nmlloticd for oach
quenticn nre given in brackets [ Je

What are the characterintica of the chordnten? Draw
conparative disgranc of the fundanent:d plans of a nsn-

ckordate and a chordatce [10+10])=[22]

Deocribe the anatonicol poculipvitios of Balanormlonsurn. ‘[ ]
0

Comparc the cxtornal morpholepy of Petromrzontig vith

that of Myxinoidene fncl

Give an account of the integuncntary an well as the

dental characters of nannalce. [10+20])={20]

Write shart notos 'm four

Ae Hepatic portal aysten

Bs .Rotrograde netanorphesia

Ce. .Notochord

De Vertecbrate slaudl

Eo. 3Bhorry fishery. '[4x5]=[:o]



INDIAT STATISTICAL TISTITNTS

Rescarch gnd Training Schocl 2051
BeState Part II: 1969=70
- FINAL EXAIINATION
General Scilcnee: Biology: Zoolegy Prectical
Date: 18410669 Naxioun llarkes 100 Tine: 3 lours

llotes Angwer a'l questionss Markes allotted for each
queation axe given in brackets { J.

1. Deseribo spocimen A supplicd, giving dctadled labelled
sketchos of tho diffexent extornal orgsnse Agsign the

opeeincn into tho class to which it belongse [1644]1=[20]
2, Identify opecinens B-E . [exs])=[20]
3 Comment on specioens F-I, [ax 3]=[12]

4, Drav specimens J and K oand label their partse  [949]=[12]

Se Viva Vocc.

Goe Practical rocordass

[10]

20]
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PERIODICAL ZXNXIITATION
taticiien=lt Statiptico - Theery and
Procticad

Datc: 3elleG9 Maxiouw iarkat 100 Tinc: 4 heurs

1le

Sa

Ge

7o

84

. lote: Angwer pll questicnss Marke allotied for cach

questicn are given in bracketa .

Obtadn the recurrcnece reclaticn ccnneceting momenta of the
bincnial distrituticn and uce it to find tho Y1" and

)b-cooffidicnta of the distribution. [8+6]=[14]

When and how docs tho binonial distribution approach the'
Poisscn digtributicn? Demonstrate fully.

Nane sone variablcs having the Polsson form of distritution.
[8+4]=[12]

Define the moment genctating function of a renden variable.

Find thiec noment generating functicn cf the normal distribu-

ticne What doca thia tcll us about the nmcoents of the

nornal dintritution? {4+84+4]={16]

An unbiascd coin is tossed rcgcntcdly until 3 honds appears
What is the probability distribution of the number of

tossca (x) rcouired to give 3 heads? Pind the mean and
varignee of Xe [4+6])=[10]

Dofinc the lognernmal distribution and f£ind 1tec mode. [3451=[8]

A true dic is thrcvn 200 times under uniforn conditions.
Find the probability of getting at lcast 30 sixes by using
suitable approxinaticnse - (8]

Plot o cuitable graph to cxamine whetler the following
distribution is approxinately norpal: -~

rignt-nanafupto oeo- 0949= 79e5- 99,5- 11945
Zrip (1b,) |3965 50.5 7945 $945 119,5 or moro robal
frequeney: 1 14 151 156 22 1 345

[12]

Below 1s given the frogucney distributicn of the nunber of
red blood corpuscles ?rbc) per ccll of a hemocytometer: -

Tlca or TBC  (x): [4] 1 < ] 4 O Total
frequency (f): 145 156 68 27 5 1 400

Fit o Poisson distrituticn to the datae [20]
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1.
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b)

4e

500)

b)

AT BIASTICNLC T TUSTITUTL (Zed)
Negcarch and Maining School —
Bfivodet Dl
L!:\thc::ﬁ'i:[cs:g: Lincar ALzebra
10612669 Maxipun Marks: 100 Tinmo: 3 Lours
Note: Anowver as nany qucsticns as you can. Thoe maxinun
narks you can ocore ia 80. Twenty nmarks are
reperved Yor acsignnento. Marks allotted for
cach qucotion are given in brackets [ J.

Carcfully cxplain the ncaring of the following notiona:

il; Basin for a vecter spazc;(2) Spon of a sct of vectors;

3) Iconorphisn; (43 Linocar functicnal; (5) Katurad .
corrcspondence; (6) Reflexive veetor spacc. [6 x31=(18]

Fcr cach of the following asscrticng, state if 1t 1o truc
or faloc. If an asscrticn is true, wrove it; if falsc,
give a countcr-cxanplce.

Ec\; The real vector space €  has dineneion 1. .
b) If V 13 n vector gpace over 2p then

{x,y,z} ig a linzcarly indepcndent oct in V

=> {x+7,742,7¢x} 13 a lincarly 1ndepardsnt
* sote.
(c) Every 3-aimenaicnal veeter spaco over 2z has 27 vee-
ters. -

(d) Let S and T be sutspocea of a veetsr cpace V over a
ficld F. Thcn SUT 1s a subspace of V only if either
SCT or T (C s (or toth).

(e) Let V and W be two vectcr snacog over a ficld F and
lot f be an isomorphisca of ¥ onto We oIf {x sXpreeeXy}

ia o basis for V then {i‘(xl),f(a%),...,f(xn) is a

basis for W. [5s x5)=f25]
If A and B arc finitc dinensional subspaces of a vector
space V over a fiecld F, then ghow that A+B is a finite
dipenaional subspace end that

din (A+B) = &in(A) + @:n(B) - dain (ANB).
If L, M and N arc subspaccs of a veetor spacc % over a
field F then show that
LN (M+ (LAW) = (LAN) + (LN, [15 +10)=[25]

Consider the real veetor cpace Rs. \
i 3. . = =
a) Let A = {("1”‘2’x3)e R x4+ 3 =1, X3 = 0)
Find the span of Ae

b) Let B = {(xl,xs,xs)e ©: X o+ 2y = 0}
Find the dincngizn of B

¢) Lot B be as given in 4(b) above. Find a subspace of
R% which io a ccmplenent of B. [7+5481=[20]

Consider tlie rcal vector space P ¢f all rcal polyncoiala.
Define

1
AMx) = f (34 t%- l)at

o
for cach x€ Fs Is A a lincar functicnal on P?

Oonsider the real vecter spaco R and let x, = (1,0)
Xy = (1,2)s Carcfully definc the lincar functionals on

R which forn the dunl of tho basis {x’l' x2} .
[4+8)=[12]
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PORIODICAL EXAZIIATICH
General Scicnee-T: Physico Theory

Datc: 17411469 Maxinun Naka: 100 Tinc: 3 hours

1lea)

b)

2en)

b)

4.0{1)

b)

liote: Anower 211 questicnas. Uarks allotted for cach
queaticn are given in brackets [ ],

Derive the fellowing fermula for an adiabatie prcecas of
on ideal gan, aszuaing Y %0 boe the ratio of opecific
heata:

T‘Iy"l = constant. [10]

After detonation of sn atenm dbemb, thc ball of fire con-
gisting of o ophere of gao was fcund to be 50 ft. radiug

at 3 X 105 degree abeclutes Assuning adiadbatic conditicn
to oxist, find the radius of thke ball after 100 nmilli-
sceonds vihen 1ts temperaturc iz 3 X 105 degree

avsolute Y = 1.66Ge (18]

A strajght thin weightleen olastic bean of length A and

of uniforn rcetanzular croca-sccticn is »igidly clanped

at one cnd and io loaded at the other with a weight W,

the bendinz of the bean froam the initis) horizontal

position r¢naining within elastic linitas Calculate the
displacenens of the loaded cnds 15]

If the sanc becan is oupportcd at both cnds end the sanc

1oad 1s placcd at the nid-point what would bo the depresg-
sicn of tlic nid-point compared with the previcus displace

of tho loaded cnd? [10]

Prove that tlie moment of inertia of a uniform eircular
disc is )

1) %Haz about an axis through its centre and
rerpendicular to its plance

11) S 1 avout a tongent

where M and a arc rocpectively the mass and radius cf
the disc. (9+71=[16]

A particle is noving with simnlc harnenic motion in a
straight linc, When the distance of tie particle fron
the cquilibriun positicn has the values Xy and X,

the correspenéing valucs of the veloeity arc vy and
Upe Show that the pericd 1a

1
on {(xg - .\ﬁ)z/(ulﬁ - ug.'}f [1¢]

A wheatstone's bridse has resistances of 1,2,3 'and 4 ohns.
A galvanonmeter of renistance 5 ohnas ig connceted to the
junctions of 1 and 4 cixg. coils and of 2 and 3 ohas.
coilos A 2-v0lt accumulator cf negligible resistance is
connceted to other two juncticnse Calculate (a) the
currcnt through the galvancneter (b) the reaistance
betweon the two points where the accurulstor is connceted.

[10+410]=[20]



TUDIAN STATISTICAL INSTITUTE
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B.State. Part II: 1969-70 .
HID=-YEAR EXAMINARION . .
. Matkenatics-2: Calculus ,
Datc: 1941669 ¢ Maxioua larks: 100 Timc: 3 hours

lea)
b)

e

4o -

Sa

Moete: Answer a1l quentionse Marks allstted for cach
question nre given in brackete .

State and prove 'I'Bolz:mo—"'icicratr:\sa Theoren',
What con ycu say abcut the follewinsg sctn:

o]

1) a bounded sct S of real nuabers which han no nccummla-

ticn pointe
11) a beunded mset S fcr which sup S ¥ Inf S,

and g ‘are two ccnvcfgcnt scquencess  Show that the
scquenee  Fof'  ccnverges and

1o @.f'(n) = 1ia @(n). 1in ¢'(n).
n=>® n=>.c n->=

For the follcwing .ocquencea write cither 'linmit cxista and
15 cqual t2 ese' or '11iait doco not exist' as the casc may
e (you nced not gIve reasons for your choice.)

a

1) ¢n) = @ n=1,2,...
1) gn) ""%' Af n is odd, g(n) = 'r%'.— if n d1s cven.

111) @(n) =-(7]3)1/",_ no=1,260.

) gy = @+ DM m=1,2, e
v) gn) = /A, n=1,2, .
) 3 E @D @%@, ...

Define: -
1) an infinitc sun . 21 O, e
n=

11) *1in f(x) = £ ' and froa the dofiniticn show that
x

- )00 1 _
1in 23X o
x->ew X
~ 4 N
111) ' gz (£(x) = £1{x)'.
Find gny Tour of tho following limits:
. 5 4 .4
t\ln + 0nn"+ Q3N

1 1i 311) 14 ——— ( 0)
) n -?w ’\n/ﬁ )n _‘;,, :hln + b2n4 ’ bl,‘

111) 1o SLX 40 ;5 () 1m o
x>0 8% : x-> 0
_ n_ n
v) 1lin < : (vi) 1in M?\——‘ .
x -> 2 R =>0 -

GO 01 TO TIUE NSXT PAGZ

re
[

{e]

{ro]



Gea)

b)

10.

-l

Deifine continuity of a functicn £, :0°2 point xe VYhen
Qo you may that o . function is eccntinuous cn a cloood

intervol c\,‘b]
Shew that . tiic functicn

£{x) = x. where a 1o a poui{ivo

ccnatont ia continuoun at all pointag?o .

- 1 1
1) If £(x) = x, ‘Cj;i'(x)dxu,: .

" Shew frea £irst principler nny cne of the following:

1) If £(x) =ag .ty £X<H, L=1,0,k

“then { “t(x)ax

[+]

Let f(x)

Show that gl f(x)dx

k

[o] if 0 < x<1 t\nd*c:ln

doca not

ooy (ti-t, 5)
s A S B ]

exicte .. -

.

Find tho prinitives for any 4 of the fcllewing:

(a) f'(l;—.'\:)—.dxi (v) fuinsx ax

X
() zx:idx; (e)

dx

X+ Q
~

Let £ e continuous on '['\,b]
Show that 3 me [a,b] 3 £(n) =

[Hints: Let S = {x. xe [a,b] and  £(x) <o}

Put 1

=S\lp o].

md f(a) ( o,

raticnal
1 1If 0<x<1 and x is irrational.

' 7
(c) fﬁ—z ax

x)!

Y - S a\)(nsx ax.

£(v) > 0.

+G]_[r.‘_

(el
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IUDIAL STARISTICAL IUSTITUTE 13
Rescarel end Training: choﬂ
BeStuts Fart II: 1269-70

MID=-YEAR EXAIINATICN
Fathenntice-T: Li)\ca“'l\l[,cbr:\
2012469 II-‘.)'irr.u:\ Marke: 100 Time: 3 heura

\

Clate: T Ancwer Qeol and an nany quooticnn,nn ycu can freco

the renaining questicnse Mnrks allctted Tor cach
quenticn are given in brackets {].

Carcfully define the f2llowing terns:

a) Basia ior a vector space
Iacniorshisca X

c Reflexive veetor space

a Annihilator of a act of vecters

(e Invc"tih"o lincar operator, L [5x31=(1:]

Shkew that every linearly independent net in-a finite
aincnsichal vecter space can be cxtended to a baris v L
tiic vector anaccs . T . 1o,

I S 15 an n-dincncicznal subsnace of an n-dinenaicnal
veeter space V cver a ficléd P tien chiw that S€ is an
in- n) dimensicnal subspace of V¥, the dual space of V. -
Here 89 denctes the, annihilater cf S). (153

Let T be a linear coaerator on’ o finite dimensicnol
veetor spase Vs Show that T ic invertible if and ot
only i¥ T(x) = 0 dimpliza that x = O. Loy

Let M and I bo ouospaces of a vector gnace V cver :;

ficld Fs Viien &> you s:-.:,'-that V 1c the direct sua of
and II?

IT Vv is the dircct sun of I and I shew that cvery vee-
tor 2z in V can be vritten in the fera =z = \'4» wlere
x 1a in M, ¥y is in N in cne and cnly cnc wva "cnco.
er ctherwinc, shew that 1L 11 and U are Hnito “atmensicnal
subapacca ¢ V and V 1s the dircet sum of M and II then _
V is finitc dimenasicnal cné aim (V)= din (M) + ata (1), {15

—
"™
— e

what 18 z = =3+ 2(57 1) in the figld 213?

Consider the real veetor spaco R%. Les X = (1,0,0,0)
%= (1,1,0,0), ¥, =(1,1,1,0) ond y,=(1,1,1,1). Fing

two bascs A and 3 for R* zuch :..nt A and B arc
disjeint sets, X € Ay XaC Ay 1€ 3 and yn€ Be

-~
[

Ccnsider the ¥enl vecteor spase RS- Lot xy= 2,1,0),
Xo= (1,0,3) and x5= (<1,5,7)s Then shew tl'nt.

\1,--00...-} ia a b’l.-i.» for RP. Lot f\_,,\...,\.’ be the
dual basis of i\l,\n, : } cr the dual space o? 7.
Then find :c{ v) - : () .g(:,) where y = (2-, ,-63e  (R]
Let M and 1l bo subapaces 3 a finite dimenaional
veeter space W. Shew biat

(n+ N2 =N 1. (&1

Let A be any lincar cperatsr on a vecter apace i
cver a ficla Fo Lot = $xg Ve i(x) =03« Then io
I a aubspace of V7 ¢ 4 [+

GO Oj1 70 TIiR NEXT PAGES



11.

Let P dJ&enate the real vector npace eof roal polyn*-ualn.
Lot Tt P ->P dofinod by (n?(t) = tx(t)

cach te R and X€ Pe

Let D: P > P o.dofine® by (DO)(e) =fp x| -7
. . t= to

. B . . .
Then shew that T and D are lincar operators cn P
and cheek that DT = TD=1. °

Censlder the real vector apase R™ and 12t B be the
lincar operator cn R% defincd by .

B(xl'xC’XS’xll) ‘= (-"-1+ x2". :(3, X3+ EXA__- Xl,.

o
Xé-r.,s

v Mg+ X+ Bx,- 4:&).
Is B invertidle? -If ac, find B7l(y) whore .

= (2, 1, =3, 0).

{e]
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I DIAN STATIS?ICAL IUSTITIHTS
Rescareh and ‘Training School
3.8tate oz & II: 1969-70
NID-YEAR EXAMIIATICH
Economicsm-2: Tecnosmic  Theory

03515469 Movinua Markg: 100 Tinc: 3 hours

Iote:  Angwer anv five guesticnss’ A1l questicns carry
cqual narkes

Conpare contrast the rclative efficiencice of the Contral
Bank's open narket and disccunt policicoe

Bricfly diacuss the diffcrent viewpoints absut the rela-
ticnship of eonsunpticn to inconcs

Bxplain tlic procese ol incoue fornation when an increoase
in ecnsuaption, brcuzht abeut by n rise in incoae, in
turn inducca nct investoent. Outline the different tine
patha that thoe courne ¢f inccac may tracce cut.

Use the ecnditions of preduct market cquilibrium and
those of the meney narket cauilibriun to derive graphi-
cally the IS and L functicns respectively. i'sw
weuld you find the scluticn to the prcblenm ¢f general
cquilibriua with the help cf these functisna? .

Digeuss the validity ¢ the Quantity Theory of licncy.

Exanine the nain differences between the classical and
Keynesian thecrics of camloynente

Is the ratc of intercst a purcly menctary phenonencn?
Give rcasona for your ansvicr..

writce short notcs ont.

(2) the Pigom offect
(b) the marginal efficicney of capital

24 10N

(¢) the deflaticnary gap.
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INDIAT STATISTICAL IISTITUTE =
Rescarch and Trainineg School {
B.Stat. Part II: 1969-70

MID-YSAR EXNIIIATION
Econcolces=-2: Indian Ticononie Problene
£4.12.69 Maxioun Marks: 100 Time: 3 hours

Ilatc:  Answer any four quosticnse NMarke nllotted for

onch question are given in brackets {1,
-

Exanine the pain problens in the ficld cf our fercign

tradce Do ycu agreo witk the vicw that thc failure to

roise oxpert in the naln cauge of the largo doficit in
India's balance of poyuents? 1154103=¢20]

Explain the congequencea of British land-tenure systena
cn cur rural econcnys VWhat arc the main arguncnta for
replacing the old systena by new cnen? N 1

: [1oee12g)=ior !

Critically weview the pregress o land reforms in India

in the light of tho rccent offieinl findirga, Zxaninc

the main cecnciiic facters behind tho prescnt rural unreat
spread throuzhout the country. (15410)=[c5)

Do yeu agree with the vicw that in the prescent centext,
expansion ol co-cperative farmg can solve somc of the

urgent probvlens of the agricultural scctcr? Give reassone

for ycur anaswcre Indicatc the main drawbacks of the

existing co-operative farns in India. [18+47)=(>5?

Exanine the nain problems of agricultural finance in
India, indicating the role played by the ingtituticnal
agencicae Do you agrec with the view cxpressed by the
All India Rurpl Crodit Keview Comnmittce that in the
changed situati-n there is a vast scone fecr the Cormer-
cial Bonks to wrevide farn credit in the rural arcas?

. {15+10)={z52

Write short ncics on the follcwing:

a) Concentration of land-owmership in the agricultural
scctory .

b) Reoport of the 'Kunarappa Comnittec';

¢) Intcgrated Scheac of Pural Credit. (6% x5]=(25]



TUDIALN STATTCTICAL INSTITUTE ' orEre
Regeafch and Training School (513
B.Stats. Part II: 1969-70

MID-YSAR SZXAIIIATION
Statictice-2t lluacrical Mnlysis - Thesry
Datc: 25612469 Haximuno Marks: 100 Tiac: 3 houra

Mete: Answer all queotions. L‘!t‘\rks allottod for cach
questicn arc given in bracketa [,

lea) Ottain thc HNewton-Raphaen acheme for sclving an cquaticn
in ono unknosvme .

b) Derive a cufficicnt cenditicn £5» the ecnvergence of the
llewtcn=-Raphison achence

¢) Give an iterative schenc for computirg the squarc root
. .of o nunbdr and dorive the bounds for the first approxi-
nation so that thia mchene ecnverges.

d4) Obtain numeriecally or otherviso nll the rocto ¢f tho
cquation
" 3x3 4 5x - 40 = 0
: 154646413 )=[3¢)
2.a) Tefine the inverse of a matrix. Is this unique? Give
reasche

b) Preve that the nccessary and sufficicnt conditicn fer
the oxistence ¢f the inverse of a matrix A 1o that A
is non-singular. .

¢) Indicatc how tc compute the inverse ¢ a natrix using .
Gauss rcduction techniguce [e+545]-117]
3ea) Define the dcterminant of a squarc aatrix.

b) Prove that if the square matrix A' is cbtaincd fron the
uare natrix A by interchanging any two rcws of A then
TK' Al, where |A| denotes the determinant of A.

¢) Evaluate the determinant |A| where

6 8 6\
A= (11 13 10
25 27 20 / [2+545)=[22)

4en) Prove that
1) the soluticna of a homogencous lincar cquaticn
X+ ces + X0 = 0, where the sealars Xy belong to a

ficld F and the vectors ay belong to a veetor apace
V(F), considored as rew-vectors X = (agyeee,x,;) fora a
subspace S of the vector space of n-tuples

x = (% 000,x)) over F, and

11) als] = n~ a{{a) ], where I1(a) =_veeter space spanncd

b7 aysesese, ond the notaticn a[X]) standa fcr the

dincngion cf Xe
b) Find a polynonminl

n -
A . -~ 3
P(x) = Qp + X + OnXT 4 agX

whiieh agrec vith f(x) for the feur valuca ci x given
in the following tablce ’

GO O TO TIE EXT PAGE



Se

x £(x)

2,80 - 6047511
2 4.,8L 6143617
4.82 © 61.9785
4.83 62,6015
Is this polyncmial uniguc? Give reason. : [4+8420]1=[32]
. Given tho intogral [ 2 find the valuoa of n

and h to assurc four decinal nlaccs of -accuracy in
cviluating this integral by Simpason's three-cighth

rule where h 18 the inercment in X and n  1a the

nunter of cquidistant points to be taken in tho domair

of integraticn for the quadrature formula. Evaluate

the integral’ and cheelr the accuracy. [14]
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Kaomon i Traintns Sohool ol
Be3tate Part II: 1569-70
MID-YZAR EXALITUARION
Generpl Scicnce-Z: Phyanich Thesory
26412469 taxizun NMaskas 2100 Tin¢c: 3 hcurs

licte:  Anower a1l questions. Marka mllgtted for cach
qucatisn arce given in bracketa [J.

State and prove Carnct's thesrens

A Carnot’s cngine whese low temmeraturce regerveir ia kept

at 12'C has an cfficicney of 40 per cente It 1s deaired

to increase the cfficicney to 60 per ecnte. By hew aany
degrees centigrade should the teaperature cf the reser- |
voir at the hizher temnerature be inercascd? {241C40ial"n])

Prove that for any substance the ratis of the adiabatic
and iscthernal clasticitics 1s cqual tz the ratic ¢f the .
two speeific heatge L

Preve the follewing frea thermodynanical conatderaticn:

(@) ©, = Cy = = 2ap/ov)y (av/om)
(0) (28, /a¥) 5 = 2" p/a1%),

. L
(c) (ap/am), = g =77

where the symbols have their usual significancc. [7+4547]={1<]

An cettefoof B volts 15 cuddenly applicd to a circuit ¢?
on inductance and a reasistance in sericse Investigate
tho grewth of current in the circuit.

What 15 the time constant of a circuit? [1342)=(173

Calculate the ooment of inertia ¢f a uniform rectangular
lagina absut a line passing threush a ccrner and perpendi-
cular to its plance

A hole is drilled through.the earth alceng a dlmacter and a
particle 1s drcpped ints ite Shew that the particle would
cxceute S.Helle Finéd ito tinme period in terns ¢f the radiuc

of the carth and the acceleration duc to gravity. Sheow

that the tine pericd remairs unaltered cven when the tun-

nel docs nst pass thrzuzh the eenter of the oarth,[8+47+8)=[23]

Scleet the corrcet answer frem aneng theae supplicds

1) The time required ©or a currcnt to be established in
a circuit dcpends upcn
as the nagmitude ef the currcnt
be the applicd petential aiffcerence
ce 1itrc inductance only
de. 1tz inductancce and resistance

1i) A fricticnlcess heat engine ean be 100 per eont effi-
cicnt cnmly 1f its cxhaust temperature is

199 c$ual te its innut tecoporature
ofc

b
‘ce lesa thon its input teoperature :
dy O'K . 1]



IIDIAN STATISTICAL INSTITUTI

Roncarchh and Training School 217]
B.State Part II: 1969-70
HID-YEAR SXAIIMATION
Genergl Scicnce-2: Phyoics Practical
Date: 27412469 Maxirmun Marks: 100 Tine: 3 ho.ra
Note: Angsver all gueeticns. Marke nllcjttod for cach
question arc given in brackets [ s

1. * Perrcra the experiment as indieated in Card A.
e " Clasa work.:-
3e Laboratory llote Book
4o Oral test

Diagtributicn of
narks of Question No. 1.

Theery 7
Method 40
Calculaticn 6
Accuracy 7

60

[25]
[1c]

{10]



INDIAN STATISTICAL INSTITUDD e
Rescarchh and Training School (21
B.State Part II: 1969-70

MID-YEAR EXAMINARICN
Statictico-C: Statistica Theory

Date: £9412,69 Waxinun Marks: 100 Time: 3 houra

1.

>
»

Ge

Te

Note: Angwer all quectionss Marks allotted for cach

queotion arc given in brackets ().

Find the mode of the Poigoon distritutisn. 3)

Suppcae r balla are dravm cne at a tioe withcut replace-
nent from a bag cuntaining «n white balls and n  black
ballae Find the probability distributien of the nunber
(x) of white ball.g fcund in the samwle 67 r balle.

Find also tho mcan and variance cf ' X. [12]

Define curulanta,
Find the ccnstant ol the distributisn with density
=X xp-l

£(x) = consts o© x>0

whero p 19 a positive-valued parancter.
Find the cunulants of thic Qistritution. Henee or cther-
wvise find the nean and variance. (163

Using nmegefe's prove that the sun cf independently
digtributed noraal variablos is alsd normally distributed.

{10}
Explain clearly the notion c¢f independence of two ruve's
x and y. Is 1t genoradly truc that independence and
abscence of corrclation nean tia smae thing? Discuss vith
exanpleos. [12]
A joint distribution of 2 continuous reve's ig given by
.. ’ .
the donsity f£(x,3) = x0=X¥*) 50, ¥ o.
Find the marginal distriouticn of x, the ccnditicnal
distributicn of y given x, and the regrcasicn of ¥y
on  Xxe [1€]

Find the mn.gefe of the bivariate normal distribution
and uso it to interpret the parameters of this distribu-
ticn, {1°]
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IIDIAI STATISTICAL INSTITUTE 55

Research and Training School 218)
B.Stat. Part IIt 19G69-70
MID-YEAR EXAMINATION )
Statictica-C: Statiosties - Practical
30.12469 Uaximnun Marks: 100 Tinc: 3 houra

Hote: answor a1l questicns. Marke allgtted Tor each
questicn are given in brackots .

Tho fcllowing tablo shows the heightn in continctors of
1000 studentss

157 |igo | otek 1 |1t

£] 4 |8 |26 |53 [8so|rs6j288]181{225 | 92 | 60|22 [41i1;

Fit a nornnl curve to the data. Superpcse the fittcd
curve on the histogram, and calculate gosdnces of fit X<,

In a cortain exanination, the perecntages of pasces

and distineticns werec 45 and @ respeetively. Estinate
the average and sge.de c¢I parks obtaincd by the candi-
dates, and also the average and s.d. of narks obtaincd
by thcso passing in the exanminaticne You may assume that
the distributicn of narks is normal. The mininun pass
and distincticn narks were 40 and 75 respectively.

An unbiased coin is tosscd 10 times. Pind tho probabi-
1lity o® getting

1) oxactly 4 heads
and 11) at nost 4 heads,

by using the ncroal approxinaticn and also by the exact
formulae ’

[60]

" [23)

(15]
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IUDIAN STATISTICAL IISTITUTS [T
Rescarch and Zraining Schesl 0]
B,State Fort II: 1969270
MID-YEAR EXAMINATION
Goneral Seience~s: Blolegy Theory

31e12.69 Moadmun MNarke: 100 Tine: 3 houra

lcte: Answer eny five questionas Marks allotted for
cach qucntIcn arc given in brackete .

- Mentiosn the pystcoatic poaition of the family Coancsitae.

Degeribe the characteristic features of this fanily with .
puitable illuntraticns and cexaanloa. {4+16]=[:CJ

+ Mentien briefly the merphslegical poculiaritics of the

fanily Scitanincace Draw and cenaxxnt cn the typieal

florad diagrana of its three sub-fanilico. Writo tle

nancg of two planta belenging to cach sudb-family.
[5+9461=[20]

Ae Vhat 1is a heoperidiua® lention the chief morpho-
lcgical characters of the fanily where heaperidiua

15 a comacn occurrence, [347])=[10])
Be - MNenticn the nanes of ten plants belenging to
Gramincace . (10]
Ae - Write an account cn the acstivation in Malvaceae. [10]
B. : llention the spcelal characteristica of the
sub-fanily Leguninosac. | {19]

Write phort notes cn any fcur:

Infloregeenee in Euphicrbiaceac,

Spikclet of Gramincac,

Andrececiun of Amncnaccac,

Tendrila of Cucurbitacecac,

Gynacciua in Solanaccac. . (4x6])=[=0]

OO oD

Writc an illustrated account on the foliar spirals in
palnge -Enuncrate the imoportance of palmse. . [12+8)=[20]
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NDIAN STATICTICAL INSTITUTS zet
Eorc "‘c‘x i Troatnise Schosl 1)
BeState Part IX: 1960-7
NID=YSAR EXQNITUATICON
Ceneral Scicnse=3: Zicl-picay Practical
31lel2e69 Haxizuno liarka: 1C0 Tine: 3 houre

Yate: Anower nl) questiznse CNarke allsttod f3v cash
queatizn are given in bracketa [,

Deperite botanically apccizmen A and aeripn tle plant
to i1to fomfly giving valid roarenc. (154+5)=[2")

Identify opceincn B and give the nax cf the faally

to vhich {t tclengoe ‘Give an 1llustrated acccunt of

the varicus organc cf the epeelnmen enphasicing on

tho cliaractcristics specific to the family. . {5+15)={cc]

lake n latclled draving cf opecincn € ond give itsa
floral feromla ond floral diagran. [£4343)=[13)

Ccrment ¢n speeimens D to I, {10 %3)=[372)

Practical reesrda, {~el
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INUIAM STATISTICAL INSTITUTE 12
Research nod Training School
DeStnts Part II: 1000=70

PLRIUDICAL IXAMINATIONS

Cconemics - 2

Date: 2362670 dinximum Marks 3 100 Time : 3 hours

26

4

@)

(®)

()

()

(o)
()
(c)

.-

Note t Answer Groups_ A nud B {n soparnte nnswerscripts.
Marks allowed for ench question are given in brnrl\cu! [.

Group A
Economic Theory
Maximun Marks : 60 Suggested time: 2 houre

Attempt nny three guestions

Explain the differcent sacrifice principles of taxation, statirg’
the nssunptions you would make for your analysis

Show that the principle of oqual nbsolute sacrifice may justify
(1) proportionnl, (ii) progressive or (iii) regressive taxation
: (Li+)
In n two-country model how will incorxs in both change on
account of an incrcase in antonomous exporis in country I?
Analyse the corresponding changes on account of an increase
in nutonomous investoent in couatry II. (z0)

Work out the multiplier effect of a change in government expen—
diture when net takes are a rising function of income

State mud prove the ilaavelmo theorem on balanced budget. (u;qc)

Do you think that fiscal policy has to be supplemented by
monetary policy in order to cope with n deptession or an
inflationnry procese? Give reasons fur your answere (20)
State the couses cf inflation

Describe the differcnt types of inflation
Give nn nnnlysis of excees-demand inflation (146+410)



1.

2¢

Group B
Indinn Economic Problems
Faxiowa Maka a0 Suggueetod time: 1 bhour
(wswer any two queltiun-)
Yhat are the main findinzs of the All India Rural Credit

Survey Couwittee? Critically examine the recmcﬁdntionu
of the Connmittece.

o)
Exanine the pain problems of ngricultural marketing in Indine
Ipdicate how the pelicy of direct purchase by the Government
agencics or the nctivitics of the State Trading Corporation
can fnprove the siwntions (2v)

Annlyse the baciyrround and objectives of the two Inustrial
Policy Lesolutions ot 1048 and 1056. (20
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INDIAN STATISTICAL INSTITURD (=g
Rencaxch and Training School "AJ-
Be. Stat. Part II: 1969-70

PERICDICAL EXAMIIATICH
Mathenatien=2: Calculug and Matrix Algebra

223470 Maxioun Marks: 100 Tinme: 3 houry

‘fntc. Anavor Groups A and B in scparatc answerseriptn.
lMarks (dlotted for cach-question are givén in
brackets [ ). Angwer '\1_ questicna.

R GLOE Max. Marka: 50

Statc and provo Taylor's t‘\cov'cn fcr the ckponaion of a

function I(x) in’n finite form with Lagrange's forn Ior

- the reoainder after n terms. Give Caucky’s Yorn oi the

renainder in Taylor'c.expancion. [7+1])=[8]

Expand log (1+ x) in an infinite serics .of asconding
powers of x stating the ccnditiens under which the-
exponcion in vn_id.

If y = ain (o oin” x), phow that ]
~ ~ o .
(A= ypo- Cnal)x vy, + (n“=n")y, = 0 whore y,

has the usual moahing. ilencc obtain the: oxpansion of
sin (n sin” 1 9. {6461=(12]

Eveduate the following linmits:

1) pt Lot St Gy e i)
x>0 % x =>1 *~ og x

. n
111) Bt Q+dp™. (1v) Lt % (n being
X =) o x X=> o g

positive)  [4x2f)=[10]

)
s

X
o+

Cr
J
Qu au au
ax T ey * + 255 = 0.

State and prove Eulor's theorcn on homegencous functicns.
[5+51=[10]

oae assigaentse [10]
GROUP B Iax. Marks: 50

prove that

'r:lu I

(=
=
n
514
+

i

Define the terms *rank' and 'nullity' with referonce to a
lincar tranafcrmation on a finite-dincnsional vector space
and cstetlish a relation between theme - [2+2410)={24]

Let V be an n-dimensional veetor apace over the field F

and let T bo a lincar transformation from V into V such

that the range and tho null apacc are identical. Prove

that n is cvene Algo, givo an cxaaple of suczh a
transfornaticne [3+41=[7]

When 18 a linecar tranafornation gald to be 'invertidle'? 13]

GO €% 2C DT NEXT PAGE



Zab)

Sea)
b)

c)

-

Exanine if the follovidng linear trr\nafomc\ticn o is
invc*tiblo:

= tho spacc of real po‘_/naninls of dcgrce < n=1l.

For R(x)eV, a(Plx))=zP(0). e
Dofine 'n matrix over n field P'. Co (3]
Eoterlish tho corrcspendenco between lincar transformations
and natriceas (State and.prove your recults clearly.) .(8)

The £ ollowing are some lincar transformations -o.on a vector
gpaco V. TFind the natrix of o in cach casc with rcopect

to a basis in V, vhich you convcniontl" choones (State '
clearly what thie basis ig.) .

1) V 40 any finitc dincnsfonal veétor gpace.

o -ia_the identity tranaformaticn. . (2]
1) v =R°. For (x ixprx5) € V, the' 1uz\gc Ty, o is
B (Xlt Xas 0). e ol [4]

.111) ¢ 1s the lincar transforation in “Question 2(b). 5]

e



INDIAN STATISTICAL INSTITUTE =3]
Resecarch and Training School —=
B.Stat. Part II: 1969-70

PERIODICAL EXANINATION
‘Statistica-2: Probability
Dato: 943470 Hoxirun Mariza: 100 Time: 2 hours

llote: Answer nll quontiona. Marks allqtted for cach
queoticn are given in brackots [ 1.

1. A dic is throwm as long as nccossary for an ace to turn up.
Assuming that the aco doca nct turn up at the firat throw,
what 1a the probability that more than throo throws will
bo necessarys [16]

2, A symmctric dio is rolled twicce Let A bo the cvent
tThe sunm of the scorecs is odd', B the cvent 'First ascore
i3 odd!) and C the cvent 'Tho diffcrence ir odds State
whether the following statenents are truc or false. 20}
2) A ond B aro indepeniont
) B and C aco independent
e) p(a° | BO)Cc) >0
a) P(ajcyzn ‘
¢) P(Bl A () C) =P(B |A).P(A] O).

3sa) Stato clearly Baycan' theorenm.

b) Urn I contains 3 red balls and 1 whito ball. Urn II
containg 1 rcd ball and 3 whito balls. A fair coin is
togacd and 4f it falls theads' we draw a ball from
Urn I; if 'tallo' from Urn II wo draw a ball. vhat is
the probability that Urn II wes scleeted if

. 1) A rod ball was dravm?
i1) A white ball was drarm? [6+10]=[15]
de A coin has an unkmovn probability p of suecesss It ig
' ¥necvn that 'p =1/4° viith peabability 1/24  and

'p = 3/4 ' with prebability 3/4 and a valuc ia to Me
chogens Two tosscs arc made with the coin oand both aro

‘found to be succeogsese What value of p would you

choeso if you decide to use  Bayes' thoorcm? Give

rcasongs [6l

De In a certain school oxaninntion results showed that 10°/.
*  of the students failed in Mathematicg 12+/s failcd in
English, and 2¢/. falled in both Mathematics and English.
A student ig sclocted at randon from the schocl roll.
Aro the ovents !student failed in Mathematics' and the
cvont 'student failed in English' independont? [122

Ga A and B arc two table-tennis players and if they play
a gaae A has probability p of winning the gane. Teu
ara given that p =1/4 or 1/2 or 2/3 with proba-
bilitics 1/5, 1/10 and 7/10 respectivelye They play ,
S ganes ond A wing twice. Asosume that cach game is
independent of the othera. If they play 5 nmoro. gapes what in
tho probability that A will win oenly twice again? [co]
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PERIODICAL EXAMIMATION
Statistics-2: Statistics - Thoory and Practical

Date:dl6.347Q Maocirun Karks: 100 Tino: 4 hours

1.

)

7e

8o

l2tc:  Answor all quoationas Marks allQtted for each
quostion aro given in brackots [?l-
Dofino “tho rmultiplo corrclation coefficicnt 31.23. P

and show that 1t io the highcet possible corrclation
cocfficicent botwoen X and any linoar function of

x2,x3 1000y )%i
Prove the formula

2 2 2 2
1 =Ry 25,,,p= (1 =)= x5 0)eslloryyon o)

and dipcuag its significance. What happens when
Iﬁo23...p = e

OR

Explain the concept of partial corrclation.

o
&

Prove tho formula T 3dyp ™ T T "

/By Rop

Given tho matrix of ounms of oquarcs and products, how do
you solve for tho partial rogression coefficicnts by the
pivotal condcnsation method, and how do you cempute the
mltiple ccrrelation coofficiont?

In a throo-variable problom with the variables numbored
1,2 and 3, prove that Tio + Tyg + Tpg 2 = 3/2.

Define tho multivariate normal distribution and ptate
its properticse .

A truc dio 1s cast oix times. How would you find tho
probability that tho number of sixes cxcocde tho nunber
of fives? (You nocd not carry out tho computation.)

In a three-variadlo eorrclation analysis, the following
guns were found: n =18, Iy = 581, Ix) = 179, £x, = 66}

m° = 22203, DX = 2133, Ik = 278;  Eyxy = 6636,
Iyx, = 2387, 2)&}(2 = T15.

Find tho miltiple regression of y on x and Xy
Also compute the multiplo corrolation cocificicnt R,,'.l."."

Practical Records.

f12]

[15]

{15)

(121
[7]

=]

(71
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B.State Pnrt II: 1969-70
PERIODICAL EXAMINATION

Statistics-2: Tirce Scrics
3063670 Koxioun HMarks: 100 Tipet 3 hourn

oto: Ansver )1 questionse Harke allotted for oach
question arc given in brackets {Je

Doseribe the difforcent componcnts of a timc serice and
oxplain the relationship anong thome What purposo is
porved by analysing o tinc scrics? {15]

Bricfly discuss tho difforcnt typcs of growth curves
and tho correcponding mothods of fitting thieoe curvog
to obsorvod data. {20)

The following table givep the congunmer })rico index
nuoters (Basc: July, 1914 = 100) for the yooars 1930-
1945. Eatinnto the trend by the method of moving averagos
with a goriod of ooven yocars and plot the original

Qo

ql;s_qrv iona and tho smoothecd vnluoa on tho same graph
Paper.
Year Indox nunmbtcr Year Index nunber
1930 158 1938 156

31 147 39 158

32 144 40 . 184

33 140 3§ 199

34 141 42 200

35 143 43 199

36 147 44 201

37 154 5 203

(Graph paper to be oupplicd) {321
Fit a Gomportz curve to the following producticn datas

Ycar Producticn

(000 tcna)
1951 310
52 332
53 326
54 365
556 396
56 ) a5
57 431
58 511

- 59 G6L ’ (53]




Date:

1e

24

1.
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PERIODICAL EXAMIUATICH
Geoneral Scienece=l ¢
Ge4a70 - Moaximn Marks: 100 Time: 3 hours

()
(&

ote: Answer Greups A and B in scparate answorseripta.
Marks allotted fcr oach queotion arc given in
dbrackets [Je

Group A: 21\7:11::6 Theory

Maxiruno Marks: 50 Anawer ald) queations.

Find thoe impcdanco cf an alternating current circuit con-
taining a capacitanco in sorics with a rcsintanco. (sl

An altornating ce.oefs. of 312 coo 2x.50.t volts iz applicd
to a circult consioting of an unknown capaciténco in peries,
withi a reoistance of 100 ohns and tho reme.g. currcnt is
found to bo 0138 anmp. On adding an inductance 1into tho
circuit in secrics, the renm,ase currcnt is obocrved to .
increcaso to 1.606 Anpe : N

a) What is the value of unknovm capacitance?
b) What 18 tho valuo of added inductance?

¢) What value of the added inductanco would have nade
the curront in the circuit naxinoun?

d) What is tho valuo of this naximun curront? (4'x4)=(16]
Derive the expressions for the positicn and width of the

interforcnco fringcs produced by two monochronatic point
cOuUrcese - (7]

Draw a meat dipgran (no description mecessary) and pro-
perly-labol it to ghow the formation of fringes in *~

Lloyd's nirrors {51
Comparo. tho biprisn systen with the Lloyd's nirroy in res-
poct of tho production of fringe pattern. [61

Interforenco fringes arc produced by biprism in the foeal
plano of a rcading mieroacope which is 100 cnm. from the

glite A lons placed between the biprism and the nicro-

scopo gives two inagoo of the slit in two positionse If

tho distance botween tho virtual olits bo 4,05 mm. and

2490 me in the two positicns, calculate the fringe width

of the bands formed with: podiun 1ight of wavelongth

5893 A.U. o . {71

Group B :Chemistry Theory
. Maxioun.Marks: S0
Ansyer queation Mool and two others from the rest.

EITHER

In a scrico of six cxperinments with hydrogen iodide 0.96 grans
of tho latter in cach oxperiment. wao dircctly convortcd

into vapour at the given temperaturo and at congtant pres-
puro and then quickly coolods The anmount of iodine libora-
tod in cach cxperiment wac dotermined by titration with

O¢l NI godiun thiosulphate solution, and the volumes of the
latter for corrcsponding tomporaturcs werc aoc fallowa:

GO Oif TO THE i=XT PAGE



3e

Zcmpe (degroc contigrade) 250 290 330 360 400 420 .

Voluoo of thip sulphate
solution (cece ) 13425 1204 1240 1269 1446 15,7

Calculate tho percentage of hydrogen iodide dissociated ot
oach teoporaturo and express your rcoults in the form of a
graphe Vhat concluoion do you derive? [20]

OR
What do you mcan by tho *order of a roaction'? That are
tho mothods of doternmining the order of a roaction?

The rbllowing data werc obtainod in an oxperimont on the
Invoroion of cano-sugar:

Tina’ (ninutcs) 0 7420  18.00 .27.00 .=
Angl((' of .rotation = 424409 421640 317.73 ° 415,00 =10.74
degroq) .

F{nd out the order of the roaction.
Yhat 10 tho grinciplo of lLo Chatolier? Show how 1t nay

be utilisod to foroccast thoe recoult of tho following
changes

a) Inercase of prossurc on the syeten
112 + 3}% c== 21!}{5
ty Incrcasc of toaoporaturc cn the reaction

K, + I, =32 2HI + Q onlories

¢) Incrcase of  pressurc on tho rcaction’
N,04 =22 2N, {15]

Statc and oxplain Hess' law of constant heat surmation. ¢
Explain tho terng: (a) Intrinsic beat, (b) Heat of fore .
nation, (c) Heat of combustion.

Tho heats of formation of carbon monoxid? and steopm are
26640 and 58,00 kcal respectivolye. Calculato tho heat
of the reaction:

2

The half-11fo of uraniun (238) 1s 4.51 X 10° years.
Calewlate tho age of a minceral in which tho atomie ratio
of lcad (206) to uranium (238) is 0.291:1e Assunc that
a1l half livos in the decay-chain ere omall in comparison
with that given and all lcad has arisen out of the decay
of uraniune

Cacemcsan

M0 + € = CO+ Hy. .oy [15)

(1s)
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ANUAL EXAIINATION
Mathenatics~2:  Colculus

18.5470 Yaxicun Marka: 100 Tine: 3 hecura

Fotc: Annwer Groups A and B in ecparatc answeracriptn.
Marka allotted for cach queation aro given in
bracketn {Je

Grecun A .
Angwer queaticng 2 and 3 and any ono of the
questions 1 and 4.

State and prove Rolle'a theorcn.

Prove _t!:nt. if n—iol— + —;1 +o oot ﬁ‘ﬂi +a, =0,

then the cquation aoxn + t\lxn'1 +ees + @, = 0 has

nt loant cnc root betwoen O and 1. [6+8]=[14]
If u = £(x,y) bc a function of two indopcndent variables

x_ ond y and 1T
au ou - 2%u

3u du u 3% 1 PR
9% 3y ' owoy’ oyax Ot oxist and S (or axay) in
continuous, then show that
— o
uw __du
oXdy  dyax. .
If £(x,y) = ):_'r’—(:;-‘% yvhen x£0 eor yAO
x“+y
= 0 when x =0, ¥y =0
A )
show that at x =0, y = 0, oy £ T (10 +8=[18]
Finéd the prinitives of
dx
1 a5 vem =
) “~
11) J (Bx=2) /x" ~x+1 ax .
) A4
Show that J(‘)lo.g(l + con x)Ax =5 Log & » [6+6+6]=[18]

Statc and prove fundanental thcorenm of intogral ealculus.
Find tho arca of the loop of the curvo

"

:q,'u + (x+ 0)2(x+2a) =0 [7+7)=14]

Gn O TC TTW VEXT PAGE
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Groun 3

Maver any tliree questicna,

b
Be Define the definite integral [ {(x)dx as the linit of
oune a
b .
Prove by cumaaticn f ces xdx = sin b - aina
a
Evaluato :

Lt ¢ S 1 ﬁ+...+ ] 2+7+7)=016]

- 8 +
n=>e b ey /=T /u—n—

b
Gen) If f f(x)dx cxistw, show that
a

b - . b
|f!‘(x)dxl < f [£(x) |ax .

b) when do ycu n:\; a functicn i‘u.) Qoninates anothor
functicn g(x)?
Shew that thc Tcllovwing 1ntcgr'1_a _ . . -

o .
g oFaxs () f P - 0T ax,
[e]
convergce P>0, qg>0 -
1 . ) {G+l+4§-+é§]=[l.’~:
7e If y= oton X ao' + x4+ ng*c": +eaet n.nxn Faes
ohow that
’,
) @ +-x%) T‘ +(2x=2) $X =g

11) (n + 2)ay, - + N, =g

Deférnine the coafficicn]t_:soi‘ Dgy 048 Doy Bge [749)=0263
8e 1) Find the Lt x 1°%
. Xe=> 1

11) If V be a function of x and y, pweve that

n -0 o - .~ - e
2 s 2y Sy
e—x + -QT = T+ ‘}—. gT L:
ax™ N ar - r ae~
wliere x = T ¢00 6, ¥y =r gin 6. [5+22 1167

leatnoaa: 2 nnxla,



raining School
B.St'\t. Part II: 1969-70

AFTUAL EXAMINAZICIS
Uathonatico=2: Katrix Algobra

Date: 19.5.'70 Maxinun Marka: 100 Time: 3 hourn

1.&)
. b)

c)

240)

b)
3.&)‘

b)

1l.a)

0

Hotet Ancwrer the two groups A and B in scparnto answer-
ocriptas HMarks .allctted Zor onch qucaticn are
g*vcn in bracketa [J. .

Greup A: Uaximua Marks: 50

Acwer a3 nany a6 yeu can.  The naximun narks
ycu can secre in this grsup is 5C.

Do!'ino."linozu‘ indopcendence' of n sct of veetcra. [3]
If  aysappessrty OTC lincarly independent vectora in a
veetor spaco V,y chow that it can bo cxtended to a basio

of Ve [7]
Find the nuabor of linonv-ly indepondent vecters in the
sot of n vectero

{aybyenny b), (93895, 000y BYyenny (Bybyuee,bya)} «[10]

Consider tho np'\cc V*  of lincar functionals ¢n a vector
gpacc V of dinmcnalsn n. Show that V*  1s a vecter spaco

of dinmennion ne Explain how to !‘:I.nd a banis of V¢ frou

a Lasis of Ve [7]
I.ot V be tho veetor space of all polynocainl functicna

1@ (x) £fron R into R which have degrco 2 or longs Dofine
hreo. 1:1ncnr functicnals on V by

5 = 5 p(x)ax, f5(p) = ['p(x)ax, £3(p) = f p(x)ax.

Show that’ {fl,!‘z,fs} is a b:'\nin for the dual of V by

oxhibiting tho banis of V of which it is the duale. {131
Dorive tho Hermite normal fornm for a matrix. (12]
Show that the row rank of a matrix is oqual to 1ita

colum rank. [s]

Group 3: Ilaxioun Marks: 50

Anaver as nany questicns as you. Tho naxioun
farks you can scere in the group ia 50.

If natrices A and B aro partitioncd as follows:

M1 Ma A By By
21 22

A Aoz Ao By Bsg
where "_J ir a n; X p1 natriz ond Dy isa pjx ny
matrdis, 1= 1,23 = 1,2,53, write down the expronsion
Tor i3 in toruas of 1\.“, B“. ) {6]
Given /‘.,3,.'\."1, 3'1, ¢ find irnverces of

8 . A

w ¢, 1) Q9. {201

GO O TO TilE JNEXT PAGI
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240)

b)

e)

5.&)

b)

e)

Find the inverse of

© O v
o Ot w
o » O 0O
M o oo

—

>

—

Foronulate the problen of slmultancous linear equeticns,

in matrix forma (2]
Show the nolution opace of a systen of lincar honmoge-

ncous oquaticnn in n unknowmo has dimenaicn n-r, .
whcre Y is the rank cf the natrix of cocfficients. [10]

Find a valuo 3 for which tho follows oyotcn of
cquaticna adnits a solution.

n

.._\'.J_-x:+5:c5=4
4xl. +Gx3=1 )
-2:\'2+4x3=7+l 6]

Dofine the dcterninont of a square nat£ix and show that
the deterninant 1c zero iY and omly if tho oatrix is not
of full ronk, {6l

If A 1is a natrix in vhich a1l the clenments gbove the
nain dlagenal ave zero, shew that the doterminant of A
is cqual to tho product of the elements in the aain
dingonale : . [8]
Explain a mothed of ccoputing the deterninant of o .
patrix using the pivotal ccndensation methods (6]



INDIAT STa2iSTICAL INSTITULE r
Roncnarch and Training School [—23—-0-]
D.Stote Part IIt 1969-70
ANMUAL EXAMINATIONS
Econonics-2: Econonic Theory

Datc: 2005470 . Haximunm Marka: 100 Tidct 3 houra

nofo: Answor tho grcups A and B in coparato anowerscripta.
. Marks nllottod for cach question are glven in
tracketa [ Je

Group At Maxirunm Marks: 50
Attonpt any two queotions.

1 Give an analytical proof of the proposition that.undor
porfect compotition in both the cutput ond factor narketa,
if Q in Eﬁo naximun cutput which can be obtained at the
eoat of C rupcen, then € rupcos ig the minimun cont at
which tho output Q can bo produced.

Give a gocmetrical interpretation of your analysia.

20) A nonopolist can scll his product in two cconomically
joolated markctse. Undar what conditions will prdce
discrinination pay?

b) A nonopolist in a markot with a demand function p = 24-q
c¢an also scll hip product in a competitive narket where
tho provailing prico 152R5.10 per unit, The totadl cost of
production is Roe0e25 Q

(Q
Q

total numbor of units produced
nunbor of units demanded in tho monopoly markot
at the pricc Rse p por unit).

Show that the nonopolist vdll raeap greater profits by scl-
1ing in voth typoas of market than by sclling in the nono-

poly narkot alonc. [10+415)=[25]

3ea) + Explain the concept of marginal revenuo product.

b)  Explain hew colloctive bargaining affccts wages and cmploy-
nont when there 1a

1) porfoct competition in ocutput market,
11) perfoct compotiticn in output market but monopsony in

labour narkct. [10425])=[25]
[ Under bilatoral monopoly, determine tho oquilibrium posi-
tiono in tho following cascs: : .
1) Yboth partica behave as quantity-adjuatora,

11) onc of the parties acto as a quantity-adjuster
and the other aa a monopolist, :

1i1) one of tho partiocn is tho fixer of an option and
the other 1s the taker.
Group B: Maximunm Marks: SO
Atteont any three qucoationa.
The maximun you oan score in thia group is 50.
1. Discuss tho procoss of income formation under the interac-
tion of the rmltiplicr and aceeleraticn principles.
METerent fima catla T4 0cund by incine for
ulice and the accelerator.

keraeaier and clasnieal theorica of

GO CN 0 THS NEXT PAGE
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a)

b)

Bricfly cxcninc tho cffocts ‘of governmont borrowing on
natisnal inconce

Given that y, 1o tho initial level of national income at
narket pricos, bt in tho constant preperticn of the conmu-
nity'a diecposable inconmo which ia apcnt on conounmpticn,

ommd t 1o tho ratlio of net tox reccipta to naticnal incone
at oarkct pricca, prove that, with unchanged private invent-
nent and increascd governnent ospenditurea cn gooda and
gervicea, naticnal ingoac at narket prices can be doubled
1f a budget deficit of the anount :,'0(1- b)(1=-t) in
incurrod.

Ascuno budgot to be balanced initially and the cconony to v
be a closod ona. . . [10415)=[55)

In a two-country nodecl hew will incomea in both countrica
change on nccount of an inercane in autoncmous oxports in

one of then? Give an analycis of the ccrronponéing changes

in incone 1if, adlternatively, autononocua inveatment wero fo
rise in the sane country. ) (20
Do you think that fiscal policy has to bo oupplemented by
nonetary policy in order to cope with a deprcasicn or an
inflaticnary process? Give reasons for your anover. [20}
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Be State Part II: 1969-70
ANUAL EXUIRATIONS
Eeononidces=2: Indian Eeononic Prodlena

Date: 21.5.70 Hoaxirun Karks: 100 Tizme: 3 hours

Nate: Ansver r,rcu\in A and B in ceparate anavcrocripto.
Marks allcttcd fer cach questisn arc piven in
braclets [Jo Anawer any two quecticna from cach
greups

Grzun At Haxizun Marks: 50

1le Exaaino the nain eccnenic factors behind the preacnt rurd
unrcot in Indine Do you agrece with the view that tho non-
inplenentaticn of tho land refcra menaureca i1a the baole
cauac for this unrcot? Give reascna for your anavers

l1e}azglal25]

Ce Exanine the nature ¢f the financinl prodldéna faced Ty the
Indinn ngriculturiata frem cultivaticn to parketing. Do
you agrce wlith the view that aftor the naticnalisation
of major banks, Commercial banks can play a big role in
providing farn crodit to the agriculturists? Give reasons

for ycur angwere [1:%42%]:[25]
Se hat are the difficultics in the way of parleting of agri-

cultural produce in India? In this context, dlacuana the

case for State T.rnding in agricultural pmductn.[l%+12%]=[25]

Gzcup B: Naximua Harka: 50

1. Discusa the geope and functicns of 'Industrial Pinagmce
Corporation' and 'lNational Induatrinl Developacnt (!ox'po:‘u-[25
tiznt,

2o Discusn the casoe for uaing Forcien aid for India'a
ceconcnic develoonents What are the forma in which

Foreign aid may be available to India? [15+10)=[25]

Se Ex:u:ziné thie nature of the coneccntration of cccnonie
power in tlic industrial sccter of Indiae
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ANUAL EXAITNATIONS
Goneral Science=~3: Goology

Date: 224570 Uaxinun Marka: 100 Tioec: 3 hours

1.

24

3e

4e

1.

2e

3

n)

)

b)

Iro—to: Angwor (grouxtm A and B in soparato nncweracripta.

Narko alloticd for cach question aro given in
brackets [Jo Attenpt any throe quentionp fron
Group A and any two from Group B.

Group Al

Defino the following terma: Rock, Mineral, Crystal. How
oxre the rocko clansified ints major greoups? Give two
exanples from each group. [6414)=[20]

Defino fcldae What arc the difforent kindg of folda?
What is motamorphisn? that aro the factors of nota-
nerphion? Dofinc metanmorphic facics. [10+410]=(20]

Dofine -'-woc\thoring-' and toropicn', Vhat arc the major
natural azencies that eontrel weathering and erosicn?
Briofly deoseribe tho actions of these natural agencicse

[6+3+11]=[20]
what 18 an unconfermity? Doscribe any two typos of
uncenfornitica found in stratificd rocks. {20]

Grou ];

Yhat arc fosoils? Doscrite various modes of fooailiza-
tion. Vhat io the significanco of foasils in the
gcologlcal record? [5+5+101=(20]

hat arc the importent reck typos that ccnstitute tho
Gondwana deposits of India? State the geological time
apoan the Gondwana deposits occupys Whoro arc the
ioportant Gondwana coal-ficlds of India lceated ?

Namo the most ioportant ccencnmic mineral dcposit found in
tho Tortiary depcoits of Indias Namo tho localitica
from vhore it is found. [15+45]={20]

How to difforcntiate betwoen (attempt any five):

(a) Normal fault and thrast fault,
(v) Shale and linestone.,
(¢) Peat and anthracite.

(d) Cross-strntificatien and parallol-
otratification.

(e¢) Dykes and sills,
(f) Pawlts ond jointa. [4x5])=[2Q]
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INDIAM STATISTIC nL INSTITUTE [—-
Repaarch and Training Sehool 2331
BeStat. Pnrt II: 1969-70
NALUAL EXANINATIONS

stntistic~-°: Tinme nc"iou and Index
Nunmber

2345470 Haximun Moarke: 100 Tipot: 3 hours

Notc: Anower g"ou g A and B in soparato anawerscripts
Marka nlloﬁ od for aach questicn aro given in
brackets { .

Group A: Naxinun Narks: 50

Anawor all queationn.
with which characteristic novenent of o timo sorics would
you mainly associnto oach of tho following:
(a) .a boon in busincas activity,

(b) an incroace in the coploymont of agrictltural
. labour during the harvesting of Kharif crops,

(¢) a riaing donand fér couputoru in Ind* n,
(d). a Baranagoro Bandki.
Give ronsons £Or your angwer.

Tho following tablo givos tho losseca duc to fire in tho
UeSeAe 1n difforent quarters of t_l‘to ycars 1948-51,

Losaca (in niT¥ion dellars]

yoar Yomuary- April- July- Octobor—
March Junc Scptember Tocenbor
1948 209 - 178 . 150 Tom
1949 188 161 - . '149 169
1950 190 . 178 189 ¢ 173
1951 209 178 161 183

* Asoundng seasonnl pottern to remain conatant, calculato

the indices of quarterly variation. "

Tit a logistic curve to tho following U.S. population
data obtained at dccomnial cenecuscs of 1880-1960.

Cenous Population of UeS.Ae

yaar ‘consug population
(in_*nilliona)

50.2
62.9
7640
92.0
1108.7
122.8
131.7
150.7
1733

rved Qabe md THhe “ttvc‘ values on tue samo

GO QI TO THT MEXT PASE

{103

[20])

[20)



1.

Se

-
GTzun T Maxinua Uarkae: 40
Anguwor all queaticnn

Wint 4a a ¢haln index? Pilazusn 1ta advantages and dlaad-
vantazea cver a fixed tase index nuater. [10]

Exrlain tie diffcrent tyrca cff crrer arisiny in connoetion
vitl tho conctructicn ¢f a pricc index nucker. How can
theae errcra be neasured? {10]

Piscuan btriefly Loy you vill proeced to ecnatruct o ceot
¢of 1livin;; index nualer fer workera in jJute nillo arcund
Oalcutta. {10}

The follewinys data »clate tc tuo prcup indicea and cor-
reapending welshts (ahcvm in trackets) fer tho nenial
claag ezat ¢ livinz index nuawvera in Calcutta:

Tcar Yoo clotilns ~ fucl a=d Ifbunc-f . olscclla-
light rent nacun
(7e09) (2,499) (2.27) (6.69)  (9.87)
1951 0UCe7 58142 36640 116.9 £91,.8
1952 58045 50442 : 33648 116.9 283.6

Calculate the general ccst o living index fer each'efl tle
clven ycarne B
The tetal wagea ond the nuaber of werlera coployoed in Juto
textilea arcund Calcutta arc given telew:

Yerr Total waren unter cf werkera
_ (Fne 1n¥hia (oon)
1951 2231 an
1952 2552 275

C‘\lcul'\eo the averase noainal wages and real wages fer the’
ute toxtile workcrs, using the general coat of living

diecs for the monial cl:\an pecople in Calcutta. (10]
- Groun C: Maxdmuo Marks: 10

Practical Noteboak {10}
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AIMUAL EXAMIDATIONS
Statisticao-2: Statliotics Theory
2548470 Haximn Marke: 100 Tinet 3 hours

llotcz Anower groups A and B in separate anawerseriptse
Harko allotted for cach gquention are glven in

brackets [le
Greun A¢ Maxinun Uarks: 50
Anavor a1l queations.

EITHER -—

A norna) dlotribution with moan g and Varidneo o 4o
truncated tolow X= ce Find the mean and varianee of

the truncatod distritution. {12]
OR .
Find the Des.fs of tho gama dlstribution.with paramcter ¢,
pP: :t‘(x)==—‘-l-_---o"':m:p':L (p>0), 0<x<w

5

and lhenco prove the following -reprecductive preperty:

If X)1¥p are indopondent gamna variates with parnsetere
PyePe reopectively, then x)+ X, is a gomaa variato with
parancter py+ ppe . n cen

EITIER

Write dovn tho dcnaity of the bivariate normal distritbu-
tion and oxamine the propertics of the conditional distri-[

bution of y given xe 12]
OR
The joint denaity of two r.v.'n x and_ y_ is sivcn by
£(x,y) = 1/1;92 for +_/2 < ¢°
and = O cloewhere.
Find the marginal distribution of y and the conditional
distributicn of X given y. (12]

EITHGR
Dofine the il tiple correlaticn ccefficicnt Rl.:s...p
betwoen X9 On the one hand, and \:2,\'...,-..,~cp, on the

othor, and discuss ita significanco, quoting noccssary
fornulace lention In particular the cases where R=0

and R= 1. {14]
OR

Conpider tho following special case of the Pearscnian dif-

2]

« ferential oquation i

a vgx-p a) »
Ti% = 0Tty X

Intesrate *hin ko oStatn the eountisn 27 the freaueney ,
eurve it oxiaine vhe propertica cf the curve. J1e.

Vzite sk 31‘1; nctes on anw_ticr (1) conditions for ccnsisi.

tenov o7 a crorrelatien matrixy (41) the pultinomial dis-
triineisng (11i) Gram-Charlio® acrica type Ae [12]

GO OFF TO THS IEXT PACE



1.!\)
b)

2.(\)
b)

-4ot\)

b)

e
M Naioun Marka: 50
Angwer pny threo questionas
Discuss bricfly the ndvz\‘ntndo:; of thc canopling methed over

cooplete cnumeratien and alno thoce of probability sanmpl-
ing over subjJoctive and haphazard sclcctilons. .

Explain tho concept of the standard-orrer of a ntntintii.
(12+44]=[16)
Defino randon snnpling nunbero.

Show that 1f  x 1a an obscrvation dravn at random fron

a continuous ‘theorotical population (like tho normal)

with distributicn function F(s),-then F(x) 18 uniformly
diatrituted over (0,1). How 1a thin result usoful in '
rondon saapling frem continuous populaticna? (34746 ]=[16]
Let (39X seeeyx;) bo a randon sample drawn without

replacenent frenm a finiteo population of pize Ne Find the
nean and variance of the sampling digtribution of

X = g:xj/n. [16]

If X 9%prese,X, ore mutually indopendent. .N(0,1)
variablos, what would bo the distribution of .

(1) ;_;:\1' ) Faded s () —L—/z" o
xi-x
(x,l'2 - xg)/g - T

(é ‘o0t xi)/(u - 2) .

and (iv)

(Juct state tho form of tho distrituticn vdth yaluos of : .

" tho paranctera, if any.)

Given a rendonm sample of size n  dravm with roplacoment
froa n population, how would ycu tcot the null lypotheeis
H(g = u )y where u denotes the population mean and

Ko some spocified valuce You may assude that n is =
largo. [9+81=(16]

Neatnecao (2]
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B, State Part IT : 1969-70
AITTUAL EXAMINATIONS
Statiatico=2: Statiatica Practicol
Datc: £645470 “axioua Marks: 100 2ime: 3 hours

Nete:  Anawer nll questicnae Marks allotted for cach
questicn are given in bracketas [].

1. Tho following nhcws the frequency éistributicn of pagen
in a bock according to the nuater of printing nmistaxes
(x):
X : 0 1 2 3 4 5 Total

No.0f pagea: 112 120 62 24 9 1 328

Fit a Polnacn distrituticn to the data and tcat the gocd-

ncas of fite [1847)a[25)

2 The following shews tlo mcans, atandard deviatisns and
intorcorrclaticna of mecoren cn threo tests given to
£05 atudcnta:

intér-ccrrelationg

Score noean nede

¥ x Xa
Y 5849 9456 0,632 0,758
X 4942 . 7423 04326

X 67¢5 11454

1

Obvtain the nultinle rcgreasicn cquation giving y 4n
teras of X3 oand X, and exanine tho cffect cf dropping

X froa this cquation on the predietive cfficicney of the

rogrcasicn cquaticn, [25+10])s[35]

3 Draw a randoa sanple of sizo § frem the froquency distri-
buticn of heights preoented btelow:

?§i§323)| 60-68 62«64 G04-66 66-68 G6B8=70 70-72

noe of
perasna

4e BITHER

A randon saople of 562 males {draem with replacement)
showed 213 literates while another randen spaple (with
replacenent) of 488 fenaleo showed only 102 literates.
Exanine whether the preporticn of literates varios signi-
ficantly tetveen males and fenales.

OR

15 88 152 148 59 6

A randco sanple of 292 peracna drasn with replacenent showead

an averace inceme of Rae234/- and a neds of Ra.68/-. Doca
tldin ccntradiet the prevalent idea that the average incone
in the population is Rs.250/-7

Se Practical Recorda

Gy Viva Voce
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AINUAL EXAMINATIONS
Statictico=C:  Probability

Dato: 27¢5e70 Maxinua Marks: 100 Time: 3 hours

1.!\)
b)

c)

Lo

3'06)

b)

e)

44a)

Noto: Anowor groups A nad B in acparate ancverscripta.
Marka allotted for oach questizn are givon in
bracketo []e Answer all queotions

Groun A: Maxioun Marks: 57

A olooot contains n pairs of ghocas If 2r phoos aro
chonen at randon (2r < n), what in tho probability that-
thore will to no csoploto pair among thenm?

A urn containg a vhdite and b black tallses Balls aro
dravn ono by onc until only those of a singlo colour arc
lefte What iam the probability that thesc arc whito?
Thoro arec N tickcts numbered 1,2,44., I, of which

n (< N) arc taken at rondon and arronged in incronaing
order of their nuntora: X < Xy < 'ess < X, What 18

tho probability that xu = )u? .. ("
Thorc aro a8 nctn of ticketa, oach not containing n

ticlietg nunberod lyee., ne From these ns  tickots,
r i.?. n) ticketo aro taken at randon, wvithout roplaccment.

1) Show that the f,:‘obc\bility that a1l the n nunbors
are found among tho sanple of r tickets ia
n .
() o key (o)
' k=o iy . l
11) By computing thin probability.-dircctly for r=n,
chow that. X X . -
nytN8= kg, . n
_kﬁo(-l) (%8 *%) = 8™ [14]

H 1p an ovent in a discrote sanplé epace, for which

P(H) £ O+ Show that the conditionnl probdability P(E/X)
dofined as P(EH)/P(H) for nll cvonts B of the samplo
spaco has tho sano basic proportics as-you know P(E) to
POS308Se '

1f H.L""'Ha ‘aro nutually oxclucive and oxhaustive covents,

cshow that for amy cvent B, )
P(E) = X P(HJ)P(E-/ HJ).
J=1

Aao derive Boyea' fornula.

(N41) urno contain rospectively 0,1,...,N rcd balls.

Onc urn is choscn at randoa and n  balla drawn fronm {é

with rcplacement, of ‘which n aro found to be rcde If now
one rorc ball 1a drarm, show that the prodability that this
ball is red is approximately (m+l)/(n+ 2). |:.

An urn containa ¥ balls, of which R aro red. Lot &,
dcnote tho nunter of red balls in a randon sample (with-

“out replacenent) of n balls dravm from the urne Show

that
Bs,) = By vig) < 2R 0o g

GO ON TO THZ NIXT PAGE



b)
c)

Lan)

b)

e)

B.a)-

b)

c)

3e0)

b)

c)

-2

.
[You may iatroduce a nct of variables X,» 3= 1l,es.,n,
puch that X, =21 if the j-th ball dravm ia red and o
otherwinoe Then S, = Xj+ees+ X 1.

State and provo tho Chobychoev incquality.
A rondoo variable X :han tho distrivution -
P(x=3) =279, 3 =1,2,...

Uge the Chebychov incaiality to obtain an upper bound for

the probability P [X-2{{> 2 , and comparc thc value

of thia upper dound-with the cetaal value of tho prebabi-

lity ecalculated fronm. the distribution. 4]
. Groun B: Maxirun Marko: 43 4]

Defino the genorating function of a scquence of nuabvors,

and chow how tho mcan and tlie variance of a non-ncgative

integor valucd randon variable can be calculated fron

tho gencrnting functicn of its probatilitica.

I¥ A(a) _is tho probability generating function of X,
obtain (1) the probability generating function of X4lj
(11) tho generating function of tho nunbera P(X> n+l),

Lot xd,-a = 1,2,40¢ Yo 1ei.8. randon.variabls, cach
asouning the valuea l,es.,a with probabilitica 1/a.

. Let Sn =X+ eaot xn' Show that the probability genora-

ting function of Sn is

e
nil- sn)
all- &8

Fron this, obtain an oxpresaicn for P(S;=J). {1}

If A(s) 1o the pegefe, of cach of the indepmdent randon
variablea XjseseyXyy whore I 1s 1tnclf o randeam variable
with pegefs G(a), show that tho p.gefe of Sy= Xy+eeetXy
1s G{A(s)].

Find the pegefs of Sy 1f cach xJ is 1 with probnbilit:,: P

and O with probability 1-p (=q), while ¥ .haa the geome:
.trie distribution given by P(H=n) = (1- b)bvn,
le

ne= 0,ly06ey 0< bC

X and Y are two random variables such that the conditional
probability distribution of Y for any given valuc of

X =2 is Poisgson vith paramcter A, and X can take the
valuesn xlghz.a--. with probabilitics PysPosses

(7\3 >0, % pj= 1)e Obtain the unconditional digtribution

of Y and show that
E(Y). s B(X) and V(Y) = v(X) + E(X), o ha

Stato tho law of larpe nuabero (weak) for i.i.d..randon
variablea vith finite ncan valucse

Obtain a sufficicnt conditicn for the law of large number:
to hold for a soquencd of indepondent random variablesa @™
which nay net bo ldentically distridbuted, but have finite
varianccse

Ude tlp above law to deduce the limiting behaviour of the
relative nunaler of successen in a soquence of independent
trials, when tho probabilitics of success in the trials are
(1) the anne, (1i) different. - [14)
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Genoral Scicnce-2: Physics Thoory

Date: £845.70 Maxioun Marks: 100 Timo: 3 hourn

e

2,

4o

lNoto: Anowor groups A and B in soparate answerseripto.
N : Markse nllcﬁtod for cach quogtion are given in
brackots [l

Group A: Maxioun Marks: SO -
Answor any thrco quontions.

A straight weightloss olastic boan of length 1 and of uni-
forn rectangular crosg-scction in rigidly clampod at ono ond
and is loadod@ at tho other with a woight W, tho bonding

of tho boanm from the initial horizontal position romain-
ing within clastic linit. Calculato the displacomont of
the londod onde '

If the same bean 4n pupported at both cnds and tho samo

load 1o placed at the mid-point what would to tho depros-.
pion of this loaded mid-point coomparcd with tho previous
dinplacoment of tho loaded ond?2 [1244)=(16]

:Dn.t"ino tho torma: noment of incrtin and radius of gyras
tion. What 1 tho physical significanco .of moment of
inortin? ’

Calculato the nomont of inorfia of o golid sphero adout a
diamoter, . [0 3

You nro_givo,n' two sphorcs of same nass and sizoc ono boing
hollow and mado of a oubstance of higher density, while

the othor is nolid but nade of a substance of lower density
Explain how (no dcduction neccssary) you will identify tho

g N N S

- .hollew onoe (242434643 ]=[16)

What arc the oharactoristics of a sinple harmonic motion.
Tho spacc-tino cquation for a sinmple haroonic motion
is given by x = a sin (vt+ €)e Show that the volocity

- n
¢ and acccleration £ satisfy L n2W4-
Supposo a omooth straight tunncl is bored through tho earth
and a body is dropped into.it. Assuning the oarth 'to bo a

uniforn homogencous sphere, khow th:(\t tho body would oxocuto

SeHelle with a tino porfed T = 2r /(R[g) where R= radiug
of the carth and g = accelaration due to gravity. [3+449]=[16]

Investigate tho growth and ddeay of a current in a circuit
coopoocd of an inductance L, rosistancce R and a battory of

of E a1l connocteod in serico. :

A tclephono operates at a curront of 120 nilliampere and

lina an inductance 10 henrics and resistanco 100 ohms. If

a 24 volt battery having negligible intornal resistanco is
suddenly applicd, colculate tho oporating time. {6+446]=[16]

Explain.tho -tcm-'—oloctricdl mnommc'c7 vl th roferonce to

an A Ce circuit consiating of a capacity, inductance and
rosistance. in serica.

Vhat do you mean by the tern power factor?

A resistance R ond a condongor connocted in sories aoross

n 240 volt necs oupply of sinusoidnl waveforn, take a cur-

ront of .1e6 amp. at a power factor of 0«6s DNetermino the .
resistanco R and the reactanco of the condengors [6+5+53=[16]

GO ON TO THE NBXT PAGE
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Group B: Maxinun Marka: 50
Agowor c}.s and any othor two of the rost.

Explain tho Frcanol concept of lhalf-poriod zonens Show
how tho prineiplo of half-poriod zono haa boon appliecd to
oxplain the reetilinear propagation of light. (7+12)=(19)

Deserite with a neat diagran the construction and the

principle of action of a Micholocn Interferometers Indi-

cato to what diffcrent uscs tho instrument ia put,
: : (44446451229}

Prove that for any oubstance tho ratio of tho adiabatiec.

and isothcrmal olasticities is cqual to the ratio of the
two opocific hontae v

Prove the following from thermodynanical conalderationa
(1) ¢, - ¢, = Map/oD), (av/al),

(11) (a¢,/aV)q = T(o2p/om

whore the oymbols have their usunl significance. [74646]={19)

Explain what you mean by roversiblo and irreversible
proccancae Show that the officicncy of a roversible ‘.
engino is the naxinun, .

A carnot cngine whoso lcw temperaturce reservoir ig kept

at 12¢'C has an cfficicncy 40 per cents It 13 deoired to
ineroasnc tho officicncy to 60 per ccents By how many

degrocs centigrade should the tomperature of the rescrvoir

at the higher temperature te incroanod.? [444+6451=(19)

Mako a chcico of the corrcet answer from the followlng:
Ae- A frictionlogs heat engine can be 100 per cent
efficient only if its oxhaust temperaturc is
as ‘cqual to- input temperature ce 0'C
be lesas than input tcoperature de O'K..
Pe A &mano is often sald to generate cloctricitys It
actunlly acta as g scurce of )
ne charge, Y. eonf, ce . olectrons
ds magmotisa

Cs Monochromatic grcon light ia uged to illunminato
(K =5X 10'7 n) a pair of narrow slits 1 rm.
ugnrt. The scparation of bright lines on the

nterforence pattern formed on a scroen 2 n.

away 1o
Ne. Ool mMe ba’ 0625 mp. 6o 0ed mis
de 160 Do

De Longitudinnl wavos do not oxhibit

a. refraction “bs roflection
cs interfercence” ds polarisation. [4 X3]=(12]



IIDIAL STATISLICAL IilST1:UZD 335)
Regeareh and Training School 2=
BeState. Part II: 1969-70 - - . :

AIMUAL EXNIINATIONS
Gonoral Scionce-2: Chenistry Thoory.
Dato: 2945470 Maxinun Marka: 100 Tizmo: 3 hoursn
Note: Answer groupo A and B in separate ancwerscripte.
Marks allottod for onch quoation ar¢ given in
brackets [Je *
. Groun A: Maximua Marks: S0
Anaver throc questions of which question ) is com-
puloorys.
1,0) Two Boto of data from oxporincnts with aqueous soluticna
. of oanc-gugar (Cyp Hos 011) are roproduccd bclowe Utilise
tho dntaZprc_wo that substances in aolution do bohave like

£anoa.
R Tablo.2
. Tenp(°0) Csncentration of Opmotic pressurc
_ cano=-cugar -colution (mma/litro) _(atmosvhere)
0 10.0 0466
0 2040 T1.32
0 45.0 . T 2.9y
Table 2 ' ;
Conccntration of o . Osmotic prossura
canc-augar solu- Tenperature (°C) (atoosphere)
tion (moles/litre)
043 [\] 74085
063 10 7.334
QuS . 20 74605

b)  Caleculnto tho cgmotic precouro of a nolution centaining
5 goss of urca (mole wte 60) per 1itro of golution at 25°C.
(1248)=[20]
2e0) writo dovm the expression corrolating the moleccular weight
of a cubatoncoe and tho dopression of tho froozing point
of the solvent in which the sutatance haa boen disaolvod.

b) Tho pelting point of phcnol ig 40 °Q. A solution contain- -
ing 04172 gms cf acotanilide (Cg Hy ON) in 12,54 gms. of

phenol froezes at 39.25%. Calewlato the freezing point
constant and the latent heat of fusion 6f phenols [15]

Jent) Stato Hesats law of constant hoat summation and point out
1{te thermodynamic basiss Indicate 1tg use in dctermining
the beat of formation of an organic compound. Define the
terng endo-thernic and exotlhoermic as applicd to ¢empounds.

b) Fronm tho following thermochenical cquations, all of whieh
refor to a temporaturc of 17°C, calculate the heat evolvod
in the polymerisation of acotylane to benzene

C + _02 C 02.+ 96,960 cala
Hy, + % Oy = H,0 + 68,360 cala

Colls + 75 Op 6 C Oy + 3 Hy O+ 799,350 cala
Cp Hy + 23 0, = 200, +H O4+310,050 cala

{15}
GO Ol TO TilE NEXT EFACR
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b)

. Volune of Kin 04

EITEER

Vhat is neant by dynanie cquilibriun as applicd to chomi~
eal ayotcoe Find out thoe o:q;rouuion for tho cquilitriun
conotant for any two of the following reactiona and from
tho expresnion chow hiow prossuro influencos the oqailibria
of tho oystcna nentioned: 1

(a) Syntheois of Amonia from olomento

(b) DRooociaticn of Mitrogen poroxido (1 0"

_(_c.:) Thernal disaociaticn of aydrogorhodide. [151
oR

Tho oquilibrium conctant for tho reaction botweon acotie
acid and alcohol, forning othyl acetate and water, at 25%

is 4. Explain preeisely what is meant by thic otatement.

If 8 gm., moloculen of ancetic acid roact with 1 gm. molc-
cule of alecohol at 25°¢ as far an practicablo, what will

be tho composition of the cquilibriun nixture? hsl

P

Group B: Maximun Marks: 50
Inowor all tho quostionas.

what is moant by tho ordor of a rcaction and what is halfe
1ifo an appliod to a choemical reaction? How do half-lives
of difforcnt types of roactiona dopend en tho initinl oon-
coentration of roactants? Give briofly the principles under
1y1n1g;itwo comen nothods of vorifying the order of a
ronction. .

Fron tho following data chew that tho dccompesition of
IL;,_OQ in o agquoous solution is a first order roaction.

T4no (minutos) 0 10 20

b3
in ml. vhich reacta
with HyOn 22,8 13.8 8425 ¢« D)

What is tho difforence betweon a vwak acid and o strong
acid? What is an amphiprotic solvent? Give on example

ond 1llustrate its amphiprotic behaviour. Define pH

of a aoluticn? How ia the pH of a solution of a weak

acid rolated to ita dogrec of dinocialion and ita

dinoeiaticn constant? [16]

OR

(a) E.\:ﬁlain why.10 an aquoous solution of sodiun acctato
alkalino and an aquoous solution of armonian chlorido
acidice

(b): ‘Hydrochléric acid in acetic acid nediwn appoars as
a vory weak acid's Givo reastna for ycur argumentae ‘

(¢) Calculato thke pH of the following solutiona:
(1) 14009 g5 aqudous nolution of Hel
(11) 00905 % aolution of MaoH

(1i1) 0,01 N solution of acotic ncido'(_g:;.nociation_

conptant of acetic acid = 1.8 X 1 [16]
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Writo short oxplonatory notes cni-

() Lo Chatelior principle

(b) Conjungate aclds and basen

(c) TIonic product of wator.

OR

In n oerios of aix experinmenta with hydrogen 1o0didoc 0496
of the latter in oach oxperiment was cntirely vapou-

rigse at tho given tongoratumn and constant pressurc and

then quickly coolede The amount of iodine liborated in

cach cxperinont waa deterained by titration with 0.1

sodiun thiosulphate, and the volumes of the lattor for

corrcsponding teoperaturean wiere aa followa:

Tonporature

(0°C) 250 290 330 360 400 420

Volunmo of Thio-
sulphate (cece) 132 12e4 1240 12.* 14,6 15.7

Calculato the gorecntage of hydrogen iodide dissociatod
at cach tcoperature and oxpreas your results in tho form
of a graphs What conclusions would you arrivo at froa
tho nature of tho graph.
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