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SECTION =1
READILG (30 Marks)

1, Read'the following passage., Underline the first sentence in
cach paragraph and the last sentence of the passage. Can you
identify the topic ? | .

(2 Marks)

A black hole is a region of space created by, the total gravita-
tional collapse of matter, It is so intense that nothing, not
even licht or radiation, can escape. In other words, it is a
one way Ssurface through which matter can fall inward but cannot
cmerge. . :

Some astronomers believe that a black hole may be formed vhen a
large star collapscs inward from its own weight. So long as they
are emitting heat and light into space, stars support themselves
against their own gravitational pull with the outward thermal
pressure generated by heat from nuclear reactions deep in their
interiors, But if 2. star eventually exhausts its nuclear fuel,
then its unbalanced gravitational attraction could cause it to
contract and collapse, Furthermore, it could begin to pull in
surrounding matter, including nearby comets and planets, creating
a black hole,

2, Read the following passage and identify the main idea. What
viould be a good title for this passcge ? .
(6 Marks)

For nore than a century, despite attacks by a fow opposing
scientists, Charles Darwin's theory of evolution by natural
sclection has stood firm. Now, however, some respected biologists
are beginning to question vhether the theory counts for major
dovelopment such as the shift from water to land habitation,
Clcarly, evolution has not progressed steadlly but hes progressecd
by radical advances. Recent rescarch in molecular biology, parti-
cularly in the study of DNA, provides us with a few possibility.
Not only c¢nvironmental but also genetic codes in the underlying
structure of DHA could govern evolution,

p.t.o,



3, First read this pessace, Then road thue guestions following
the pasurge, and moke inferoncess Con you circlo the evidence
for your irference in the reading pascsage ?

(8 Marks)

When an acid s dissolvoed in water, tho acid molecule divides
into two parts, a hydrogen ion and andther 1ioa, »n ion is an
atom or a group of atoms which has on electricsl charge. Tho
chargo can be elther positive or negative. If hydrochloric acid
is mixcd with water, for exampla, it divides into hydrogen ions
and chlorine ions, - ' ’

A strong acid ionizes to a great cxtent, but a weak acid does
not ioniza so much., The strength of an acid, therefore, depends
on how much it fonizes, not on how many hydrogon ions are
produced, It 15 interesting that mitric acid and sulphuric acid
bacome greatly lonized vhereas boric acid and carbonic acid 8o °
not.

1) ‘hat kind of acid is sulphuric acid ?
ii) What kind of acid is boric acid ?

4, Ntecd th2 following course description @

Amarican Enclish Fhonetics. Feclle 5 hours. Threo lectures, two
laboratory periods.

Prerequisite: English 205, Linguistics 210 or cquivalent.
A study of /merican Enalish pronunciation, designed for
advznced intcrnational students, Professor .wyers,

Now go through the folloving questions and choose the one best
answer, a,b,c or d to cach quostion.
(6 Marks)

(1) From this course description, we know that. the class meets

a. two hours a day

b, three hours a week
ce five hours a day

d, five hours a week
in order to take /merican English Phonetics it is necessary
o . ) ’
a. tako English 206 first ~

bs know the material from English 205 or Linguistics 210

cs have permission from Professor Ayecrs

d, pass an examiniirn Q .

(i1)

Contdscess



(111) Students vho toke this course should expect to =

a. study British Enclish

b, be taught by intirnational students

ce Study Lnalish 205 and linguistics 210 at the same tim
d. usc 2 longuzge lcboratory twlce a week.

5., Read the following instructions,

Take two tablets with water, followed bZ one tablet every eight
hours, as required. For maximum night time and carly morning
relief, takc two tablets in twenty four hours,

For children six to twelve yaars old, give half the adult dosaie.
For children under six, consult your physician. Rccuce dosage if
narvousnuss, restlessnass, Or sleeple3SnNess OCCUrS,

Now go through the items and select tho most abpropriate answer
from each of "the following. R
: P (8 Marks)

(1) Thec labecl on this medicine bottle clearly werns not to take
. mora than = s °

a. 24 teblets a day
b, 8 tablets a day
ce 6 tablzts a day
ds 3 toblets a day

" (11) Wo can infer by this label that

2. the medicine could cause some people to feel nervous’
b. children may take the same dosage that adults‘®take
€. oNe may not take this medicine before going to bed
ds the medication is a liquid

(111)If one cannot slcecp, it is suggested that he

a. take tvo tablets before going to bed
b, take lcss than two tablets before going to bed-
c. stop taking the mcdicine

.' ds consult a doctor

(iv) Evidently the medicine

a. may be dangerous for small children

be cannot be taken by children under 12 years old
Ce may be taken by children hut not by adults

de m2y be taken by adults but not by children.

Contdeeees
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ECTION = 2

VOCARUL&RY D STRUCTURE
- (30 Marks)

1. Rcad each of the follouing sentences, paying special attention
to tha uncerlincd words. Substitute another vord or phrase for
the underlined vord without changing tho meaning of the

sentence. (10 Marks)

(1) In a trust, propcrty is administered for the bgneficisry by
anothor person czlled a trustee.

(14) Calligraphy gvolved as an art form in the Far East.

(11i) There are over one million species of animals on earth.

(iv) The last day of registration on a college campus is alwayse
very hectice

(v) Hos%iagas go through such an orden)l that it takes them a long
time to recover even after they hnave been relcasede

.

2. In each of tha following sentences, & word or phrase is under-
linad. Below each ara four other words or phrasecs, You are to
choose the one worc or phrase which would best keep the moeanin
of the original sentence if it whero substituted for the unde
lined word,

(10 Marks)

(1) City taxcs are based on an estimate of the value of one's
property.

(a) appraisal (b) forocast (c) diagnosis (d) outline

(14) People who live in the country enjoy a rustic-life style.
(a) slow (b) difficult (c) simple (d) happy

(111) The romnants of the Romon Empire can ba found in many
countrics in Asia, Europe and Africa.

(8) effects (b) small pieces (c) buildings (Q) destruction

Contdee.ay



(dv) It is difficult to discrrn the sample that is on the slido
unlcss tho immicroscopn is adjusted

(a) dise~rd (b) arrange (c) determine (d) debate

(v) E;gg}gA}y to the court houso makes an office building more
valucble,

(a) interost in (b) similarity to (¢) noarness to
(d) usufulnass for

3, Study the following sentences. There are errors in the
sentences. Point out the errors by underlining tho words
and then write out the correct sentences.

(10 Marks)
(1) As soon as the bus stopped, he went out,

(44) No matter he tricd hard, hc never succescds in passing,

(111) According to me, we should spend more moncy on education.

{1iv) My friend is doing a MSc in Civil enginecering.

(v) Therc were above a hundred people in the crowd.

Contdesass
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SECTION = 3
SRITING

(40 Marks)

1. Look at the following block diagram. Here you have pulse
rates of 50 stuccnts.

wWrite a paragraph describing the information in the block-

"{_“-grfg‘ (20 Marks)
wE , 13
Feg :
L1310
o 8
25 7
b5+ 3 .
w "5 2
t
o 70-74 | 75-79 | 80-24 |85-89 | 90-94|
gsg 60-64 | 65-69 m
= (%) &7 T2 7 (£7) aT 52 o7

PULSE RATE (BEATS PER MINUTE)

2,-You have done very well in your examinction and you have got
the news of your selection to the statistics course at the
Indian Statistical Institute. Write about your performance
and succoess to your fathoer,

(20 Marks)
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INDIAN STATISTICAL INSTITUTE
B.Stat.(Hons.) I Year : 1992-93
Vectors and Matrices
Semestral-I Examination

Date : 30,11,1992 Maximum Marks @ 100 Time : 3 Hours

Answer as much as you can. The whole

paper carries 110 marks but the maximum

you can score is 100. Marks allotted to

each question are shown in bracketse

State clearly the theorems you use.

1, Prove that the statement M'A is linearly independent,B is

linearly independent and BAA = @ => /UB is linearly inde-
pendent' 1is false in general and 1s true if B has only onc

element, Here A denotes the linear span of A s

f6+5= 11]
2.(a) State the modular law for d(Sﬂ—T) where d denotes dimen-
sion and §, T are subspaces of a vector space.
, [3)

(b) If S and T are subspaces of a vector space V such that
d(s) = 2, d(T) = 3 and d(V) = 4, give the possible values
for d(SNT), prove that each of these is attained for some
S,T and V and that no other value can be attained.

(11]
3. Let A be the matrix of the linear transformation {;Vl->V2
. with respect to the ordered bases ¥ and and C the matrix
of h : V => V3 with respect to and { . Find (give proof)
the matnx of hof with™ respect to )¢ "and 5.
(10]

4. Lot A =[:g c{l . Find the span S of iI,/_x,Az,..—} in the vector

space p2x2 and a complement T of S. Find the projection of

l:; i]into S along T,
[6+7+5=18]

pet.o.



5,(a) Prove that for any matrix A, the row rank of A equals

[10)

the column rank of As c
show that o[ & 2> p(A) + o (F) "and that strict inequ-

(b)
ality is.possible; where P denotes rank.,
i ' (el
6.(3') Prova that an mxn matrix A has a right inverse iff P(A)=n
‘ (10} ‘

(b) Prove that if an mxn matrix A has a unique right inverse
then A is square. N
: . -.[9]

{c) Let A and B be nxn matrices such that 4B is a diagonal

matrix with non-zero diagonal entries. Show by an example
that A and B need not commute. However, if ‘all the diagor.i
entries of AB are equal, show that A and B:commute,
: [10]
7« Assignment, -
[10]
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[NDIAN STATISTICAL INSTITUTE
DStar 1:1%92 - 93
SEAEsTHAL I EXAMINATION

COMPUTATIONAL TECUNIQUES AXD PROGRAMAING |

Pate ¢ 2 December 1992 Tine 1 3 hrs.

Question 6 is compubsory. You can enswer cny parl of any questions 1 - 5.
Alarimum you can score of these is 7).

1. How would yuu clussify computers 7 Describe ditferent parts of & digital compmter. Desaribe,
in bricf, two external storage deviees. Describe the dilferent types of files, which cai be stored

on cadh uf theo,

[5+84.646=25]

2. Convart the following decimid nminboers to the . Linary forms, using Linary arithnutic. Describe

"~

the algorithin you are using.

(i) -99.625 (i) 123.0 (i) -107 (iv) 0.1
Show Liow these numbers are stoced internally ia VAX/VMS system. Assume that the ieteger
matnbiers are stored in two bytes and real aundiers are stored in four by tes.

(10451 10=25]

3. Considder the fullowing FORTIRAN stateiucuts

DINMENSION A(10), 1B3(3,3), ¢(2,3,2
LQUIVALENCE (A(10), B(3,3)), (A(10), C(2,3,2))
N=3
OPEN (UNIT=1,FILE="TESTBLDAT' STATUS="0LD")
OPEN (UNIT=2, FILE="TLSTBLOUI" S TATUS="NLAW)
READ (1,111) C

1nt FORMAT(C1°2.0)
WRITE(2, 222) (3(1,)), J = 1,3), [ =1, 3)

222 FORMAT(IX, < N > F6.1)

END



The file *TESTBL.DAT" conlains the following records ([rom first column onwards)
Record] : 152535465664 7584690104

Record2 :-11412513614315616417%

Revcord 3 @ 2424363445454 565454

Record 4 : 215223236243 255264274

Show the allignment of the three arrays. \What will be the content (indicate the columns) of
the file *'TESTBI.OUT® when the above program is run on a computer.

=

patient :

(i)
(ii)
(iii)
(iv)
(v)
(v)
(vii)
(viii)

[5+10=15)

- Given an integer nuniber N, write a FORTRAN program to find the sum of the digits of N,

(10]

. In a survey of patients admitted in different hospitals, the lollowing data were collected on each

Name of the Hospital

Paitent ID ard Bed number

Name and Address of the patient

Date and Time of admission

If dead, Date and Time of death

If relcased, Date and Time of release

Name of the discase

Cured completely/to be readmitted afler a period

Define FORTRAN ;lata structures so that

(i) Date can be treated as a record consisting day, month and year, where day and year are
integers but month is the first 3 characters of the name of the moath.

(ii) Time can be treated as a record consisting hours, minutes and secondls, each is to be

treated as integer.

(iit) Entire data on a patient can be treated as one record.

State, clearly, any assumplion you make in defining the structures,

6. Assignment

(10]
(30}
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INDI/AN STATISTIC/AL INSTITUTE
B.Stat.(Hons, ) I Year : 1992-93
Probablility Theory and 4its Applications I
Semestral-l Examination

Date ¢ 4.12,1992 Maximum Marks : 100 Time : 3 Hours

The paper carries 110 marks, Mzximum
one can score is 100,

1, Consider the following famous line from Shakespcare

2,

3.

4,

FAITHFUL FRIEND FROM FIBJDISH FOE
consisting of 5 words. One word is seclccted at random. Let

V dnote the number of vowels in the selected word and C

denote the number of consonants in the sclected word

(repet ftion is counted). ’

Determine the Joint Probability distribution of V and € and

their marginal distributions. Find E(V),E(C),E(VC), Var(V),

var(C), Cov(V,C) and #(V,C). Are V and C independent ?
[5+24242+43+3+3+3+2 = 25]

Let X be a random' variable which assumos values 1,2, 3,.....
If P(X>mtn|Xd>m) = P(X>n) for m,n > O, establish that X has
the geometric distribution {pq y k=0,1 2,....} where

= P(X=1) and q = 1-p, (Hint: Write the given
condition as P(X>m+n) = P(X>m) P(X>n) for all m,n » O).
[20]
Let X be a random variable whose possible values are
1,2,3,.00.0 with p, = P(X=n). Prove that E(X) exists
1f and only if £ P(Xyn)< oo If P, = Pa"L, nyl for some

n=l
0¢p<l and q = l-p, check whether E(X) .exists by the rosult

above. /lso obtain E(X) 4if it exists.
[10+5&15

Consider Polya Urn model as follows ¢ An urn contains b

black and r red balls. A ball 1s drawn at rendom. It is

replaced and moreover, c (>0) balls of the colour drawn are

added, The procedure is repeated for cach subsequent drawing.

(1) Given that the seccond.ball was black, what is the

probability that the first was black ?

(i11) Find the probability of a black ball at the third trial.

[6+9=15]
p.t.0.



5, A book has n pag>s. The number of misprints per page is

6.

assumed to follow Polssaicistribution with parameter A,
Estimote the probability that at least on2 page will contain
more than k misprints, k belng a fixed positive integer.

[15]

be
Let X, and X,/Poisson random variables with paramcters
A 2nd p respectively, (N ,p>), If Xl and X2 are independent,
(1) find the proysbility distribution of Y = X)+X,

(11)find tho distributionof X, given that X, +X,=n, a positive

integer. [8+12=20
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SIS
sn-tsrti o An..wex- all- q\festions. Noto{ions uédd™

TR . 2rg, as usual, Coamat ket (200N,
[ A
AEOEIEETS ERN CLAFENN Fd et ) e gy (<)

el Ihe teble given bolow represents the :frequoncy distribu-
,-tiqn oﬁ,lntolligonce Auotients ‘of ,schoo) childrbn) from
5‘ to' 14 years o.f nge. dgv " il Qeedud sy Cuy

N s d.  hae Gy e e o0
Fr, » C). 1SS Intorv-ls . -~ Humbert of, chilidren
“_"55—64__ . 3
R 65 = 74 . T i ()l
75,- 84 "‘78"'
2 85 =94 l 132
95 -104 305 M
. Y05 -114 209
- t1s D124 81
©,.125 =134 1n, 215
135 -144 " L S APIRIRTIN

Compute the median fdr,;h.. d Ln_hy clL.ect lcomputa-

tion md .also from the Jjogive; (less, than type) ,and , com
pare t.ho rosults. 1.150 obtain thu Intor Quqrtlle Range
. from tha. ogive. LTI G P SIS g
(b) 'l'he Departmcnt of )

IS |

Education Prcdicted a.G.Ve of
less ‘than 10% for.xth ig data.hDo the data support this

} _l' prediction ? . B L A T
Bl . I [6+6+4+10 = 26)

2.(a) If the ith raw moment is denoted by ey, show that aiz is
.not larger thcn the a.m. of . oy y and “i+1’
(b)'If, in particular the mcan is zoro show that -

Y gk 201 = B o

vhcre the symbols hwa thoir usual mc;mings.
.+ PataOs



2.(¢)

3. (f‘)

A student has calculated thu following quantities -
for ii = 100 obsa>rvations :
Ix;== 114, Ixy? = 1030, £x;® = ~1590, Ix] = 1424,

Explain with rueasons if thoesa arc possible.
[8+6+6 = 20]

Let (A) cenotu tho numbar of indivicucls possessimg
attribute A. In a population of N individuals, if -

if f 8 and aro %,2x and 3x respectively
while iQE— iﬂ—l and LQ—- are all cqual to y, show that
the value of neither x nor y can cxc;c Y.

(b) sn assistant in a swoots shop rccordod that of

4.(0)

(v)

998 people who purchased sweets cduring the 3 days of
Pujas, 313 took Rosogolla, 526 took Sancash while
Chumchum was popular with 471, Only 43 pcrsons bought
Rossogolla as well as Sandash whilc 148 bought both
Sandesh and Chumchum . The combination of Rosso-
golla. and Chumchum was praeferred by 87, 4 vory low 26 only
purchased all the three swects. EX¢ mine if
tho asoistant had 2 correct rocord.

[9+7 = 16])

Dcrive a formula in tecrms of rank differences for
computing th= corrolation cecafficicnt between ranks in
two, Serxcs of obgarvations for N indlvidugls, siating
assumpti ns you n.«d to mnke. Vhen 35 this cooff*cient
c¢qusl to- unity ? R )

A class t:acher wishes to take the best two clwss tost
scores out of thrce hzld durlng a semester, for compu=

“tation of the final grade. He then decides to take those

two test scores for wbich Di , tho corrclaticn coefflici-
ont botween tho 1B and §th (st scores-is the largest.
Explein with an illustration of this is & good prococuree

contdecese



(c) Supposc th=t the teacher had dccided to take those

5.(a)

(b)

(c)

(a)

two tosts vhich aro 4indapuandent and found that

Poy = 0.%4, 912=°'82 and p!3 = 0 based on which ho

daciZod to chosso tosts 1 ~nd 3, Explain if ho is
risht.

[(6+2 Y+3+5 = 17]

The scores in plus two uxamination of 22 students

who belong to two boards aro as fcllows ¢

Boerd) 83, 82, ®, 83, 77, 70, 85, 70, 84

Board2 : 95, 92, 90, 89, 87, 87, 79, 81, 72, 79, 64,73,85,

Compare the two boards explaining ycur criterion,

A particular C/BLE T.V, company sent out an invoestigator
who found that tho percentages of houscholds in 3 reglons
recriving their notwork are 12% , 6) and 11% . He ruportad
to tho company that overall 1css than 10% raoceive thair
natwork. Communt,

Bascd on a sct of data on hcights (x in inchos) and wcights
(y in kass) of 100 persons, an anthropologist

fittod thoa straight line y = 1.67x - 50,

1111 you bo justified to usao this reclation to find the
valuzs of y vhen x =+ 63 and x = 96 ?

Tho railways wanted to minimize th? 'discomfort'! for
passengers of chalr car.Thoy definod 'ciscomfort! os
the average devinticn of knee heights and heights of the
chairss In a survey of 420 adult passengers, it was found
that tho average kncae height was <5 ems, and the rallways
then ordeured chairs with .a height of 45 c¢me for the
ncxt batch of chair cars, Comm:nt on tho decision of the
railways with the rels vant thoory,

[5+5+4+7 = 21]
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SECTION-1
READING

LaTZs 11.12.92

1.

Marks: 20
Read the following passage and answer the fnldanding
questions.

Although each bahy has an individual schedule of
development, general patterns of growth have been
obtained. Three periods of development have been
identified, including early infancy, .which extends from
the first to the sixth month; middle infancy, from the
sixth to the ninth month; and late infancy, from the ninth
to the fifteenth month, Whereas the new born is
concerned with his or her inner world and responds
primarily to hunger and pain in early infancy, the baby
is already aware of the surrounding world. During the
gecond month, many infants are awake more and can raise
their heads to look at things. They also begin to smile
at people. By four months, the baby is searching for
things but not yet grasping them with its hands., It is
also beginning to be wary of strangers and scream when a
visiting relative tries to pick it up. By five months,
the baBy is grabbing objects and putting them into its
mouth. Some babies are trying to feed themselves with
their hands.

[N

In middle infancy, the baby concentrates on practicing a
great many speech sounds. It loves to m‘ actions
and examine interesting objects. At about seven months, it
begins to crawl, a skill that it masters at the end of

middle infancy.

peteo.



3.

OTTO INDIA LIMITCDQ

In late infancy, the baby takes an interest in games,
songs & even books. Progress towards walking moves
through standing, balancing, bouncing in place, and
walking with others, As soon as the baby walks well
alone, it has passed from infancy into the active toddler
stage.

What is the main subject of this passage?
What would be a good title for this passage?

Tick the right answer.

(a) When does a baby take an interest in books?

A. After nine months,
B. At two months,

C. After five months,
D. In middle infancy.

(b

-~

According to this passage, what would a six-month
old baby like to do?

A, Smile at people.
B. awl _on the floor.
it

C. actions.

D. Play simple games,

(¢) What does grasp mean in the context of this passage?

A, Watch,
B. Understand.,
C. Hold.

D. Catch,



m.

(2)

OTTO INDIA LIMITED

(d) When does a baby become frightened of unfamiliar
people?

A. In early infancy.

B. In middle infancy.
C. In late infancy.

D. In the toddler stage.

oY
Each question a group of questions i{s based on a short
passage or set of conditions. Select the best answer

choice given by putting a tick mark against each of the
following.

Sarah: Only General Council members sit on the
President's Cabinet,

Charles: That's not true, Dr.Crogan is a General Council

member and she's not on the President's
Cabinet.

Charles's response {implies that he incorrectly
interpreted Sarah's statement to mean that -

(a) all Cabinet members arge on the General
Council.

(b) Dr.Grogan sits on the President's Cabinet.

(¢) all members of the General Cou&ncﬂ sit on the
President's Cabinet. )

(d) no General Council members are on the
President's Cabinet.

(e) Dr.Grogan is not a General Council Manager,

My father, my three uncles, and both my grandfathers
became bald within five years after they began practicing
law, I don't want to lose my hair, so I'm going to
become a doctor.



(3)

Which of the following most closely resembles the

reasoning used in the argument above?

(a) Everytime 1 drink coffee before going to bed, I have
trouble falling asleep. I want to sleep well tonight
so 1'm going to take a sleeping pill.

(b) Everyone else got transferred out of our department
within three \years after starting work here. I don't
want to work in another department, so I'm going to
start working harder.

(c) The other punch press operators on my shift each
were seriously injured on the job within a week after
eating at Rosie's-Dinner. I want to maintain my
safety record, so I'm going tyo eat at Harry's -

Luncheonette.
I'm afraid that Roger will never be an outstanding
football player again. Last year he injured his knee and

the doctors had to remove some of the cartage.

The argument above is based on which of the following
assumptions?

I. One must have healthy knees to play football.

II. How well one plays football may be influenced by the
condition of one's knees.



(4)

OTTO INDIA LIMITECD

I11. Healthy knees are necessary for a professional

football career.

(a) 1 only

(b) II only

(¢) I & II only
(d) II and III only
(e) I, 1T &I

Our newModel EXT Superwash Automatic Dishwasher is the
most luxurious dishwasher you'll gever own. It comes in
any of fourteen decorator colours. It's so quiet you'll
find yourself checking to see i& its really on. Andbest of
all, it comes in different widths and heights so that
there'll be no need to redesign your present kitchen
around f{t.

The argument above is most weakened by ita failure to
mention,

(a) the terms of the warranty

(b) how well the dishwasher washes dishes,

(c) the specific sizes available

(d)§how much electricity the dishwasher uses,

(e¢) how many dishes the dishwasher holds.
SECTION-11

N
VOCABULARY AND SE;I‘ENCE CORRECTION

Marks: 40

In each of the '-{‘ollc?winq qujpuorn,“‘a rela!e_d palr of

D F‘\VM
words of phrases,\ Select “the lettered pair t;fa'tv‘tbest “

expresses a relationship similar to that expressed in the
original pair.

{Marks: 30



(1)

(2)

(3)

(4)

(a)
(b)
(c)
(d)
(e)

(a)
(b)
(c)
(d)
(e)

(a)
(b)
(c)
(d)
(e)

(a)
(b)
(¢)
(d)
(e)

PROLOGUE 1 PLAY

e
Chapter t Noval
Overture t Opera
intermezzo ¢+ symphony
epilogue t oration
gesture t pantomime
THIRST t+ DRIVE
inebriety t excess
success t ambition
indifference : passion
taste t gusto
smell : sense
MARATHON t STAMINA
relay t independence
hurdle t perseverance
sprint t elamiby cduﬂy
jog t weariness
ramble t directness
ANNOTATE t TEXT
exact t law
prescribe t medication
caption : photograph
abridge t novel
censor t film



(a)
(b)
(¢)
(d)
(e)

SCULPTOR

essayist
painter
composer
logger
etcher

OTTO INDIA LIMITED

t STONE

t words

turpentine

symphony
timber
1 acid

In each sentence of a word or phrase is underlined‘ Below

each sentence are four other words or phrases. You are

to choose the one

word or phrase which would bestkeep

the meaning of the dai:m-l'senlem:e if it were slubstituted

for the underlined word.

(1) Collection of opals and quartz are featured at the

city Museum's annual exhibition of preclous stones.

(a)
(b)

coins

loot”

(c) gems
(d) shells

(2) A compound break is more serious than a simple one

because there is

and infections,

(a) bruise
(b) burn
(3) A thrifty buyer
season.
(a)  healthy
(b) careful

more opportunity for loss of blood

(¢) sprain

(d) fracture

purchases fruits & vegetables in

(c) disinterested
(d) professional

peteo.



(4) The value of an old item increases with time.

(a) an antigue {(c) an original

(b) a bonus (d) a (uw_/a.qlhdl&

(5) Mark Anthony's ehogz of Caesar at his funeral {s
memorably recorded in a play by Shakespeare.

(a) biography {¢) denunciation
(b) prayer {d) praise

Each question below consists of a word printed in capital
letters, followed by five lettered words or phrases,
Choose the lettered word or phrase that is most nearly
opposite in meaning to the word in capital letters,

(1) MOURNFUL:

(a) informal (b) sympathetic
(b) private (d) appropriate
{e) joyous

(2) ORTHODOXY

(a) renown (b) trepidamion
{c) unconventionality
(d) leqwdivecess ;AMHMW

(e) remoteness

(3) ENTICE
(a) repel (b) authorize
(e) baffle (d) misplace

(e) diminish



(4)

(5)

OTTO INDIA LIMITED

PROTRUSION

(a) deep recess

(b) strong dislike

(c) growing mfmd.l/
(d) fllusion

(e) chaos
FICKLE

(a) spotless
(b) industrious
(¢) welcome
(d) urgent

(e) loyal

Study the following sentences. There are errors in the

sentences. Point out the errors by underlining the words

and then write out the correct sentences.

(¢}

(2)

(3)

4)

(5)

Marks: 10

I always feel ashamed when 1 have to speak in
public.

He asked her a glass of water.
In average about ten people die every day.
On the bus he was sitting right before me.

I am afraid 1 speak English very bad.

Pevave



Complete

SECTION-3 - WRITING

Marks: 24

the following conversation on an interview

between Mr.Mani & the Chairman.

Mr.Mani

Chairman

Mr,.Man{

Chafrman

- Xor, -

= Good morning sir

- Yes, sir, ] had reserved a berth & 1 had a

comfortable night in the train.

- May | say, 1 think I possess the necessary

qualifications, I'm {nterested in Jav-outs &
structural design., There i{s an emphasis on

these things in the advertisement.

e v e o
AN

peteo.



Mr.Mani - Yes, sir., For example, a gadget has been

invented to save petrol.

Chairman =

Mr, Mani - Yes, sir. I'm a cricket player.

Chairman -

Mr.Mani - Thank you very much, sir,

Write about where and how you would like to spend your

December vacation fn about 150 words.

 peteos
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INDI/N STATISTICAL INSTITUTE

B.Stat.(Hons, ) I Year : 1992-93
Calculus = 1
Somestral-l Examination

Date ¢ 7.12,1992 Maximum Marks : 100 Time ¢ 3 Hours
Answer any five questions,

1. Find the following limits

Y,
(a) 1im /", 8>

n=>w
1%
() Hn (+3)
1
im log x n n
(e) 1itm 120X, (230) (o) Lin (5 +7)P

[5x4=20 }
2.(a) Lot f be a continuous function on IR such that

£0) =2 and Lim £(x) = 1im  f£(x) = 0.
X=> et

Prove that f attains ‘its maximum value.

(b) Show that the function

+x2

attains its maximum value at x=l,

3 2
£(x) = Ef_:l_:i , x €. IR

(c) Find tho supremum of the sct

{? € IR : for all y in some heighbourhood of x,
" ay? -0y + 3¢ o} _
[10+5+5=20]

3.(a) Show thot if £ a convarges, then for a given € > O,
n=1

0
there exists N such that L a
p=1 N+p

<L €.

peteo,



3.(b) Let ;"n ba convergent and, for some rcarrangement

n=, .
o

n ef thoe natural numbcrs, supposo that a“(n )
‘n=

£ E ae thaot can you say of the

exists and ngla"(") noy D

convergenceo bchaviour of ta; , ta; and £} 2, | . Give

roasons,
(¢) Test for convergence:
o
(1) n(nxq.L) (11)):-_1_—

nd 2. n=2 nlogn
where x is a fixed real number,
[5+5+5x2= 20]
4.(a) Prove that for all m€ M, V/m + /-”f -

is an irratlonnl numbe

(b) Show that N
: <2 - Vm)< ~—

(1) For all m EMN, — ( /miT - /m) =
<2yn -1

(11) 2( Vn-1) < : 1
? k=1 VK

n =
(118)1f an=2/,'{ - T L., n=1,2,,.
k=1 vk
then $a_ (converges.

i"} [6+(4+446) = 20]

5.(a) Let f bo a differenti able function on (~1,1) with
£(0)=0 and [f'(x)|g|f (x)| for all x € (=1,1). Show that

f(x) =0 for all. x € (-1,1).

(b) Let £ be a continuous function on IR s.t, for all x40,
£1(x) exists and £'(x ) ~> 3 as x=>0. Show that £'(0)
" exists, [10+10 ="20]
6.(a) Let R be. the remainder after n terms in the Taylor-
Mclaurzn expansion of the function 1/(1-x)2. Show thzt
R, < (n+1)x" /(1-x)2  for 0¢x<1,
(b) If 0<x<.0L, show that 1+2x43x2 1s an approximate valuo of
1/(1-x)2 with an ara less than 5/10% in magnitude.

(c¢) state and prove a version of the L'Hospital's Rule.
[7+3+10 = 20]
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TROLAM STATISTICAL IUSTITUT
3.5tat.(donse ¥ 7 Voo /2-93
Viactors oand wiatrices ;
Semectral-]l Backpaper c.amination

Date ¢ 28.1,1993 Maximum Marks : 103 “Time : 3 Hours

Answer all questions, The =..2Ll> 2aper
carries 100 marks . Markt . ll2:.ud to
each Guestion are shown in buracrvots,
1.{a) If S is a subspace of a finite-dimensional vector space,
prove that every generating s¢t of 5 contains a basis.

(10]
(b) Find a complement of the linear span of the' set
{ (2,0,1,3), (0,3,1,1 ), (2,~6,-1,1)} in 1R
contalninj (4,0,8,0).
[11)
2, Let £ ¢ V1 -> V2 be a 1linear transformation and Xy ..,xktvl.
Prove or disprove each of the following statements.
(a) If f(xl)...,f(xk)‘are linearly independent then X,,.ey¥y
. are linearly independent,
(b) If xj,.0,%, are linearly independent then £(x,), t"f(xk)
are lincarly independent.

(13]
3.(a) If A is of orcer mxn and Axy = 0y00yix = O where
Xypee,X, aTe linecarly independent, show that A =0,

(7]

(v) If XTAx = xTBx for all x and A an¢ B are symmetric,

prove that A = B,
(7]
Co™Miw *xs
(e) 1f Anxn somqe;%s with every nxn matrix, prove that
A is a scalar matrix.
(10]

(d) Prove that tr(a8) = tr (BA) vhenever both AB and 3/, are
defined.-

(7]

p.t.0s



4. The ro-k of a matrix is definad as the -ecommon valuo of

row Tank and column rank .
(&' Shovs that the rank of any subm-triv of A cannot ba

crecter tian the rank of A,
. (6]

:

(b) If rank (A) = r, show that for oviry k with 1<k<r, A hi
a kxk scbmatrix which has an inverse.
[9]

5.{(a) Prove thnt if A is a recal square matrix such that
| aqg 1> L IaUI for all i then A has an inverse,

' [12]
(b) Show that the statement ' if A is a“3x3 matrix °
then there oxists a scalar a such that al+A 1s inve artib)
holds over IR but is false over GF(2).
. - [8)
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INDIA! STATISTICAL INSTITUTE
B.Stat. (Hons.) I Year : 1992-93
SEIIESTRAL II EXAMINATION

Frobability Theory and its Applications II

Date: 23.4.1993 Maximum Marks: 100 Times 513 hours

2.

Note: There are 7 questions carrying 120 marks.
You can score at most 100.

Let X be an absolutely continuous random variable such that
2
E(x®) < =, Show that (1) E(1XI) exists (ii) {a(nxu)} <E(X?)

and (11i) 1E(X)I 5 E(IXi).
(L+443) = [11]

(1)\\I.et0 <ans$1, 0850, 513 n,k > 1. Suppose

. -
" Unm , = a, for each k and I b, < «». Show that
nosw kT Kk k=1 K .

« eo
n];i;nm k‘i1 %k bk " }(2-1 (nl_i;nm ahk)bk‘

(11) Let X be a continuous random variable with distribution
function F. Also suppose that Y is a discrete random
variable with probability distribution P(Y =y,) =1/,
n 3 1 vhere y 's are real numbers. If X and Y are
independent, prove that Z = X+Y is a continuous rendom

variable.
(10+10) = [20]

Randon variables X and Y have the Joint density function
£(x,y) = cosx cosy, 0 ¢ x, y £ /2.

Find the distribution function F(x,y). Also find Var(X),
Var(Y) and Cov(X,Y). {10]

Let X and Y have a joint density f that is uniform over the
recion T, the interior of the triangle with vertices {0,C),
(2,0) and (1,2). Find the marginal distributions of X and Y.
Find P(X ¢ 1, Y 1) and compare with P(X ¢ 1) P(Y< 1). Can
you cenclude that X and Y are independent 7

(5+448+8) = [5]

Suppose X, Y are independent random variables having Gamama
i stributions with parameters (a; , A), (&,; A) respectively
(@9, @5y A > 0). Find the density of X+Y and identify the

probability distribution. - [10]
p.t.o.
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6. (1) Let X be a rondom varisble with distribution function F and

oo

density function f. Find ‘J F(x) f(x) dx.
(11) Assume that Y it a non-negative random varioble with density

function g. If E(Y) exists, show that

E(Y) = {)P(Y > y)dy.
L2t the duration T of a certain type of telephone call is
found to satisfy the relation
P(T>t) =A%t (1B, £ 0;

where 0 < A <1, @, 8 > 0 are constants. Find E(T).
(5+9+6) = [20]

7. (i) The joint distributicon function of X end Y is F(x,y).
. Define 2 = max(X,Y), W = min(X,Y).
Show that 2 and ¥ are random variables. Also determine
their distribution functions interms of F, Fx and Fy.

(11) If X and Y are independent standard normal random variables,
1
show that E Zmax(X,Y)} -7

(Eint: If the d.istrlbution function of a random variable is
differentiable, then the derivative is a density for
the sane random variable).

[(6+(445) +9] = [24]



INDIAN STATISTICAL INSTITUTE
BSrtar - 1: 1992 - 03
SEMESTRAL EXAMINATION 1]

ComPUTATIORAL TECUNIQUES AND Proanamminag [I
Time : 3 hrs.

You can answer any part of any question.
Marimum you can score is 100,

1. (a) Write a short note oa compulationnl ecror.

(b) How does floating point arithspetic differ from conventional arithmetic.

(c) Leta,b,cbefloating point numbers. Analyze the error in computiog the sum a+b+¢ using
floating point arithunetic and discuss youe results. Will your resulta be true if cancellation

occur 7
[8+45+12=25)

. (3) Let f(z0), f(21),+ -1 f(za) be the funclional values of f(z) cortesponding to values 2o, 23,110, T4
of z. ¢)
. Show that/ihe divided difference of f(z) of order &,k = 1,2,...,n is eynupetric
fusaction of i1tu argumecots.

) 2l 210es 70,2 = Slews 20y 20,5,2)

-(b) Assuiging that the fourth divided difference of f(z) is constant and there ia a single error
in onc of the following values, correct the error using the divided difference table.

J(0)=1 M=4 f(-1)=2 f(3)=164 f(—4)=209
rey=0 fQ)=9 f(-1)=-3
I"(1y=20 f"(-1)=8
/"(1) =30 f7(-1)=-18
‘ [6+6+8=20)

- (a) Define wpline function. What is a natural spline ? Dexcribe in brief, what is meant by
cubic spline interpolation.

(b) Use the spline interpolation lcduuqul. to find the cubics and sn approximation lo the
value log,o 4.5 from the values given bLelow. [

z (00102030 40 [ 50
y [0.0]1.0[40 70150 [230

A.s(s]umc that yo' is a linear extrapalation of vy and y3, y4 is & linear extrapolation of v
an y‘



(c) Prove or dinprove the Lullowing slaleaicnt ;

Addition of a distinct paint will always incecase the degree of the interpalating
polypomial.

[10+ 15 +5=130)

4. Piod an appraximastion 1o Lhe definite integral

/\ dz
o 1427

by usiug
(s) the composite Simipson’s 1/3 rule aud five ordinates.
(b) the comnposite Gaussian 3-point quadrature fornwla and two subdivisions.
Cutopare your results with the true value of the integral.
[4+10+4=18]

5. (a') Given a real synunetric matrix A of order n, wrile an algorithm for Jacobi's methed o
compute all the cigeavulues and cigenvectors of A.

(b) Consider a renl eynuvetric tridiagonal matrix T' = (1,;) of order n defined as

s = ai, 1=1,2,...,n

tivii = Bisnn 1=1,2,...,n-1
L3}
Letz= :2 be an eig tor of T corresponding to the eigenvalue X.H:nShw that
Ta

2, =(=1)"'prms/BaBs ... Bry r=2,3,..,n

where, p, is characteristic palynomial of the r* order leading principal minor of T.
[15+ 10 = 25)



I:DIAN STATISTICAL INSTITUTS 1997-95[148 ]
B.Stat. (Hons.) I Year : 1992-95
SZESTRAL IT EXAMINATION
Statistical Fethods II

Date: 3.5.1993 Maximun Marks: 100 Time: 3 hours

Notes Answer ALL questions.

1.(a) Lengths of iron ingots Y obtaired in a factory are modelled
by a statistician to have a Normal distribution with mean
165 and variance 9. .
(1) ¥Yrite dovm the probability density function of Y.
(11) The engineer of the factory is not satisfied with the
nodel since Y, here, cannot assume negative values
while a normally distributed variable may assume positive
‘as well as negative values. How do you Justify the model
. 'assumed ?
(b) On locating an albino-type child a geneticist goes to the
family and records how many other children in the family
are of albino-type. He has collected data on 24 families of
5 children’each and tabulated the frequencies. Suggest a
suitable distribution for this data.

(c) The electricity board of a State has found that a small
percentage of households (hh)_ consume not too much of
electricity load while most of the hh's fall in the next
nigher categories of consumption. There are some hh's which
consume quite a huge load but this number is rather small.
Explain what statistical model would apply for this case and

describe the model (mathematically) .

(6+6+6) = [18]

2.(a) ‘th the usual notation, show that

> 204 o2 2 2
12.,.p™ %0 (1951) (162,40 (1203 92
(17 )
0p.123..4(p-1)

Explain briefly what you understand by the situation when p = 2,

(b) (1) Snow that Pgy 4 = —s=mrm—rom——e—
Ja =020 -075)

(11) Vrite down the formula for Pyz 4, .
contdesess 2/=
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(c) An anthrepelogist has predicted the index Y by the relation
T o= Xy + 95X, + B3Xg where Xy, X,, Xy are 3 measurements
on 86 subjects (a]_.l measurernents talen arourd the means).
The corrécted sums of squares: and products matrix is
calculated as:

Y X . X, Xy
0.12652  0.030%0 0.04410 0.03629
' 0.01875 0,0083 0.00684 '
0.02904 0.00878
0.02886

He is now interested in the (1) multiple correlation coeffi-
cient of Y on the other variables and (ii) the partial
correlation coefficient between the variables X5 and X»,
elirdnating the effect of Y and X;. Obtain these values.

((6+3) + (6+41) +14+16) = [46]

3.(a) It has been observed in = office that there is a 10% chance
that the 1ift does not work on a day. Calculate the probabi-
lity that in a month of 20 working days, you have to walk up
on utmost 2 days.

(b) On the basis of the performance in examinations, students
lose their stipends (L) if they score less than 400 and
continue to get them (C) Lf the scores are between 400 and
500 and cet a prize in addition to the stipend (P) if they
score 500 or more. In one semester, the percentagesof the
categories L, C and P were respectively 23, 62 and 15.
Under a suitable model for the scores, find the mean and

" the standard deviation of the scores of (i) all students and
(11) students of the category (P).

(4+(6+48)) = [18]

4,(a) Draw a random sarple of size five from the Cauchy distributiod
with density

fx) = jo——35, =m<xX<®.

(») Let 7. have. a.Uniforn ‘distribution in the interval (0,1).
Based on a randon a.rple of size 2, consider

1y = - (log%y + log X,).

D.r.tve the distributxon of Y, stating clearly all the resul
you have uzed. . {6 +(9+3)) = [18]

— e e e



INDIAN STATISTICAL INSTITUTE 199293 1136(0) |
B.Stat. (Hons.) I Year : 1992-93
BACKPAPER SEMESTRAL II EXANINATION

Vectors and Matrices II

Dete: 21.5.,1993 Maxizun Marks: 100 Time: 3 hours

1.(a)

(v)

2.(2)

(v)

5.(a)

(v)

tbees

Note: Answer ALL questions. The paper
carries 100 marks. pep

Show that every matrix A can be reduzed to a matrix in normal
form. Explain how you would get non-singular matrices P and Q
such that PAQ is in normal form. (141

Using the matrices P and Q in (a), how do you get a g-inverse
of A ? Give proof, (6l

Show that a general solution of a consistent system Ax=b
can be obtalned as a particular solution plus a general
solution of AX = O. 7

Show that if a system Ax = b over R has at least two distinct
solutions then it has infinitely many solutions. (4]

Assuming the result on the expansion of a determinant by a
rowv, obtain a formula for the inverse of a ncn-singular matrix
in terms of its minors. Deduce Cramer's rule for solving
Ax = b when A is non-singular.

[17]
Using generalised Gram- Schmidt orthogonalization process,
2 6 4
find an orthonormal basis of (Z(A) where A=l _, 4 4
o 4 3
L.1 =5 =4 .
Hence find the orthogonal projector into "@ (a). (18]

Prove that algebraic multiplicity > geometric multiplicity
for any eigen value. (8]
Prove that A is diagonalisable iff all eigen values of A are
regular. [10)

Show that a real symmetric matrix A is p.d. iff A = BT8 for
some real upper triangular non-singular matrix 3. [16)
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- THDIAN. STATISTICAL INSTITU']E
D.Stat. (Hons.) I Year: 1992-93.
BASKP ABER. SElESTRAL II EXAMINAHON

R stausucal hethods Iro-
Dat‘f. 22 6.1995 "
RN " .-

Note: Answer ALL quest.lons.

Max.imu.m Marks. 100 Time: 3 hours

"o Normal disu'ibution with mean 50 and varisnce 9.

(1) er.te down the probabinty denstty function of Y and
the moment generating function of Y.,
(11) A student doubts the model since ¥, here, cannot assume

negative values vwhile a normal vhriable may take both

positive und negative values. How do you clear the

{ -doubt 'of . the student ?

-(b) Give an example of a tn.mcuted Polsson’ model and obtain the
mean and variance. ror this model, I .

R

(c) h’hat is. the 'memory-less property' of an exponem:ial
distribution ? Give a practical 111ust~rat£on.
' t (e+5+5) = (18]

e

2, (a) Us.tng the ‘standard notation, show “that N

s 0;12...p 0(1“’ 1)(1"’02 1)(""’03 12)---( %n 123, (p-1)°

el

Expla.ln briefly what you understand by this relation when p=2.

(b) (L) Prove that .,

Po2 = P01 P1p

P 2 e— .
Ct 02,1 . /:'2——“,—— .
; /(1250 (1-07) ;

(11) Using the’ above, -orotherwise, write down the formula
i‘or 903 1, . ’

- .

(c) an anthropolocist has predicted the 1ndex Y by the relation
Y =By% :- B7Xp + B;X; “\n‘ht?_xje Xy, X5, X3 are 3 measurements

contdeeees 2/=



3.(a)

(v)

‘h(e)

(v)

-2 -

on 86 subjects. (The measurements are taken around the meai
The corrected sums of sqQuares and products matrix 1s caleu);
ted as:

Y X X, Xz
0.12692 0,0%0%0 0.04410 0.0%629
0.01875 0.00848 0.00684

0.02904 0.00878

e . 0.02886

He 18 now interested in the (i) multiple correlation coeffi
cient of Y on the other variaebles and (i1i) the partial
correlation coefficient between the variables Xz and X,,
eliminating the effect of Y and X . Obtain these values.

[(6+3) + (6+1) +14i16) = [46

It has been observed in an office that there is a 10% chan
that the 1ift does not work on a day., Calculate the probab |
lity that in a year of 200 working days, one has to walkup
on utmost 5 days, stating your assumptions clearly.

On the basis of the performance in examinations, students
lose their stipends (L) 4if they score less than 400 and
continue to get them (C) if the scores are between 400 and
500 and get a prize in addition to the stipend (P) if’ they
score 500 or more. In one semester, the percentage of the
categories L, C and P were respectively 23, 62 and 15.
Under suitable model for the scores, find the mean and the
standard deviation of the scores of (1) all students and
(11) students of the category (P).

(4+(6+8)] = [1B

(1) Find the (cumulative) afstribution function for the
Cauchy distribution with density

1
£o(x) = -ﬁ._1:x2 ¢ =X <@

(1) Draw a sample of size 5 from the above.

Let X; end X, be a random sample from a Uniform df stributdol
on the fnterval (0,1). Derive the distribution of
Y = -2(1log X; + log X,) stating clearly all the results you

have ‘used.
[(3+3) + (9+3)] = [12



Date:

1
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3.

«(a)

(b) Find the values of-p- Sor which

" INDIAY STATISTICAL INSTITUTE
B.Stat. (Hons.) I Year : 1992-93
. BACKPAPER -SEMESTRAL II EXAMINATION

) Caleylus IT
23.6._1995” ., Modmum Marks: 100 Time: 3 hours

Note: Answer ALL Questions.

bounded
Let f be a/monoton® function on [a, b). Prove that fis a
Riemann-integrable Amction.

Let r(x){-'-‘sxnl, 0<x <.
Prove that’f is hot a uniromly conti_nuous function.
(6+8) = [14]

. 2-(a) Let-r: [O °°) —> IR be R.temaxm-integrable on [0 a] for

each a >0 such that

“ .-

_'_I lI(x)ldx oconverges,
o

show that I r(x) dx e)d.sts.'

.r _

[ .

TEX WP ax’ extstsi ¢
O

RN
P vt

(8+8) = [16]

\

RN

* @ e e
Let f(x) = ¢ an'xn -Ry < X < Ry
n=o
and g(x) = sz -Ry € X < Ry
n=o
Show that=_ Hi -
- .
o(x)g(x) = £ c x" -Ry R, < X <R Ry,
n=o0
ere e Toaik, mei 2 o)
Find
I sinx ax . [12]
o X

p.t.o.
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5.(a) Give an example to show that 1f £ > t unuomly on Rand
ﬁ s
rn, ne1, .. aswell aB l 1‘ Lxist, rtis ndt
recessary that 7 tn(x) dx —> l f(x)dx asn -> =,
(b) mn‘emntieu: under the .mtegx'alt
L 2
Ll(y) = 16* cos bcy dx .
° (6+6) = [12]

~ 6.(a) Show that 1f £ fs twice contInuously differentiable on [0, 3

and .
"I“-i r(o) = £(2n)

£(0) = f£1(2n)
then the Fourler series pf f converges to f(x) at each x.

(b) Using a sui table. Fourier series, find

T . Lo
RETE = L (e8) = (W)
7.(a) Prove that 1L, ->f un.itomly on an interval (a, b) and
if each £, 1s contmuous. then~f 18 continuous on (a,b).
(b) Let £(x) =, :2—’5. XER.

n=1 n€+x

Show that you can obtain'-r'(xi' for any x by differentiating
the series term-by-term. '
(6+6) = [12]

rr s
8. Find the primitives
3x + 2 . dx .
s dx - ) —— .
x(x+1)3 Lo 5=-3cosx
' (6+6) = (12]
{

sbee:



IMDIAYT STATISTICAL INSTITUIE
B.Stat. (Hons.) I Year: 1992-93
BACKPAPER SEMESTRAL II EXAMINATION

Probability Theory and 1ts Applications II
Date: 25.6.199%  Maximum Marks: 100" Time: 3 hours

1. The Joint disu-ibptéon og the random variables X and Y is uniform
over the ellipse x_ . bLZ: <1 i.e., the Joint density is

a2
2 2 ’
ALY T S AP
nab a2 b2 =
+ £(x,y)m=
’ [¢] otherwvise .

Find (1) the margirial di'stributions of X and Y
(11) the Cov.(X,Y). '

Are X and Y independent ? .
P (5+44744) = [20]

2. Let X, Y be two random variables each taking values O and 1.
Suppose X and Y hav&_e a Joint probability distribution. Show
that X and Y are independent 1if they are uncorrelated.

(12]

3. Let X, Y have joint density function

1%! ,  Ixl <1, Iyl.<t
(x,y) =
o] elsewhere .

Show that X, Y are not independent. Find the densities of X2
and Y2. Obtain the joint distribution of X2 and Y2 and show

that X2 and Y2 are independent.
(10+8+8) = [26]

4. A rondom variable X is said to have double exponential distribu-
tion if its density function is
) | x = it
1 ]

f(x) = 3 € , HER, >0, X € R,

Find E(X), Var(X). Also find EiX1I.

Calculate the distribution function F of X.
(345+445) = [17]

p.tio.



5. Let Uy, U, be indcpendent random variables each having uniforn
density on [0,1). Let X = min(U;, Uy) and Y = max(Uy , Uy).

(1) Swow that X and Y cre random variables.

(11) Find the distribution functions of X and Y snd the
corresponding_densities.

(111) Find the Joint distribution of X and Y.-
(3+445+548) = [25]

sibee:



INDIAN STATISTICAL INSTITUTE
BStaT - 1:1992 - 03
SEMESTUAL EXAMINATION 11 (BACK)

CoMPUTATIONAL TecHNIQUES AND PrOGRAMMING |1
Date; 28.6.1993 Maximm Markss 100 . Titne : 3 hes.

You can answer any part of any queslion.
Marsimum you can score iz 100.

() What is wncant by the term “cancellation” 7 Will cancellation always occur in addition
and subtraction operation 7 Why is cancellation not a problem ia ioultiplication and
division ?

(b) How doea floating point arithmetic differ froin conventional arithaetic.

(J) Give sa example which shows that
S (a +8) + ()} # SIS a) + (b +<))

where, a, b, ¢ ure floating point numbers.
State clewrly any assumptlion you nuke in defining the floating paint arithinetic.
[104+5+5=20]

2. (a) Given (n+1) values z0,7),...,%a and  the correupouding  functional  valucs
£(zo) J(24)s+ -4 f(24), define k order divided differcace of f(x) relative 40 24, Zoqiye -0y Zogs
fori=0,1,...,n—k.

+(b) Given (n+1) equispaced ugumc?]:gz\ = 7o+ 1.h, for i = 0,1,...,n and an integer k,
such that 0 < k£ < n. Show Lhat

1
Jlzazioe-zin] = WA‘&%?

where i =0,1,...,n=% '
(c) Prove that the polynoinial of degree < n which interpolates f(z) at (n+ 1) distinct poiuts

ia f(z) itself, in case f(z) is a polynomial of degree < n.
,(d) Prove or disprove the following stulement

Addition of a distinct point will ulwuys increase the dugree of the interpolating
* polyaomial.
[5+5+5+5=20]

3. (a) Given a veclor w' = (wy,wy,...,w,) and an inleger ¢ < n, oblain ths Nouscholder's
vuatrix /T such that J/w has zeros in positious ¢ + 1,8 + 2,...,n. Verily your clulin.

(b) Given a reul symunetric tridingonal niatrix T of order n, show that if 7* has un eigen value
of multiplicity k£ then atleast k — 1 super-diagonul element of T" are zerou 1. it the converse

is not true.

Pt 0.



(¢) Reduce the folluwing matrix A to tridiagonal form T using 1louscholder’s transforination.

1.00 0.42 0.54 0.66
A= 0.42 1.00 032 0.44
0.54 0.32 1.00 0.22
0.66 0.41 0.22 1.00

(d) Find the characteristic polynomiul of T.

(c) Find the lasgest eigeuvalun of T curtoct upto 2 wignificant digits and the corrcuponding
cigen veetor. :

[12+5+ 10 +8+ 10+ 5=150)

4. Find a fixed puint iteration funclion to compute the wnallest pomitive zero of the function
f(z) = exp™® —sinz.

Wirite a FORTRAN program to compute the smuallest positve sero of the function f(z) =

exp™® —sin r correct uplo 4 places of decimal, using the fixed point iteration function obtained
above.

{10 + 10 =20}
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