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( Baslcs of Statistical Distribution and
Inference Course I

F\il Marks : 60 (80 for 2023 Batch)

Time : 2 hours (3 hours for 2023 Batch)

The figares in the mnrgin indiute full marks
for the qtestians

1. EEE fi{t fts-drTq{ eFil \sq ffit <tR EB\s<t :

1 x6=6

Choose the correct answer from the following
alternatives :

(a) wffiTE, Ek qrc<

Probability can take values

(t) -s('l-$+"otq @ -"4fl<l 1?q

-{to+- --to 1

@ -13T{r +1 r{ fiu) o{flrr le{
-1to +1 O to 1
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l2l

(b) rr{q< ffict] qs
The height of a Person is

0 eh sRfr{ $I&T uqr

a continuous random variable

t,i, qh 6Pi qIEr 5-q-s

a discrete random variable

fri, fr&N qIks 645rs {"{s qR&E sITeT

6q-Es t-g
neitl:er discrete random variable

nor continuous randorn variable

(iul eh frfu ez:+-{zq qh qR&N qiTks

5E-$

a discrete as well as a continuous
random variable

(c) fa {Iffu Diir-$ x q+ }6 5EA $ e$-m q'<

{fr
TWo random variabies X and Y are said

to be indePendent if

ti) E{xv) = t

{tt) E{XY} =O

W ts{xY = E(X}B{Y)

(iu) E{xfi = ft mrm s'{+ qr{

B(Xf)- any ccnstant value
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(3)

(d) gi ;'?E- 5aa *Q 5a fr1q fi6< +r< se<

-

'4r.'<t.'^(rt

Whe:;rer a tesl is one-sided or two-sided
depencs on

{u <<;:'iE
a-lie::rauve hypothesis

(ul -'.', '"';
cc=:csite hypothesis

,.." :- --(uL) <.' :+E
nuL nlpothesis

(iu) t-<=.- '.a;
simple hy'pothesis

(e) qlEsc< 
=r-t 

afu< Afr4fE6fi ts
The tes: sialisLic for goodness of fit is
given b1'

(n z: = ! tot -ei)-x?-^
:=l

@ x2=
(oi -.i12

o-v1
- x?_rI

@) x2=hA;--f
(iul seF3{ qBfs aqq

None of the above
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(4!

a]l.m.r R-c$T"ls F-ffi'FI T.l&ft {<< qrc< ebl

qFqKfi q q

For validity of .Ftest in ANOVA, one of

the assumPtions made is

f4 fifrt'1llrR<-{l P wBeh eril:w

parent PoPulation from which

observations are taken is norrnal

fr, fiAsqR-qls l<€E

the observations are dePendent

6ttl REF G"m< r-qrts €"lF{-s sTF<

various treatment effects are

noultiPlicate in nature

(iu) sflT< ,{hs Eq{

None of the above

2" oqs ftm a-Jq{$ xftg 3s< fiql :

tfl

2x6=12

Answer the following questions in brief

(a) trt<<l3 fryes ltIEr 13nln qiBI firl I

Define random exPeriment with

examPles.

(b) qorks,F \:,-{ F+fi Tft1{ftt[l I

State the properties of probability mass

function"
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{sl
(cl qq <tqdn 'rfl lt{, BFF $rr{.f frcfi :

Write down tfre mean and variance of
the following distribution :

,(" t i)='",(*)' (;)'--,,"=q L a, s

(d) F!.?-- =;-" ='=l ?$ t

De:-:::: -:', e 1 of signilicance.

;-;a3,-= . =- ::t<q Ec[q C1wt fr{t I

Deiir:e :..:=qtrical data ri*ith examples.

Cr:- =,.,--. . =F ft <or,,

;;., a, ,rr" rrol.stand by yate's
corec-' ::-2

(e)

5x2=10
Answer any tun of the following questions :

(a) {ffirfu <r "rBmrtq.+ wRum qlt<Epn1l'

9*. er r rt@+-stz< <tR, cqm ebr fr"t
. H€ ssft ms<< qrfl< :ru.IR-rc-t ftqlq r 2+3=5

State the limitations of statistical or
empirical probability. What is tJ e
chance that a leap year selected at
random will contain 53 sundays?

(b) qA fiR$Fr{ sh e\t-cq$fus q@svrrc <qfr
TRq eqq $r E''<t c{KK ,prRq frtr +<r r

frct qrcq., geE IEl-l-E-{ q\ r

3. g-e\o fril ?T-=? . :flZq1 $X b-'o< fiVt ,

5
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( 6 )

Find the probability that in ".lT'^t' 
tt

i- "iilar"" 
chosen at random tllrere' are

; ;;;; ;i,en that the {irst child is a boY'

(c) Cq"I\e<l A f(x)qie1<6

Show that /(x) defined bY

flxl=x;
=k- xi

=0;

03x31
15x32

elsewhere, qilfi-C'l

y =2n<lz< ..4tf wlRq E-{q T-fi I

is a probability density function for 
5

k =2.

4. s-qs fi$ exq{{< fi mc-*r $r< ts< ftm : 4x2=8

AnswerarLytuoofthefollowingquestions:

(o) asiHt< ffiasEfi R=fi r fi"I's3] fi

E(aX+b1=a4ln+b' {'E a 9I{ b g{-S

* r 
1+3=4

State the addition theorem of expec-

tatio"'' Sf'oi U' at ElaX + b\ = aE{E + b' a

and b are constants'

(b) frtq <Ecq ceza {RRtrE "i{q <fr{< srcqsl

cqt\e<F r +rqiaqu qta.F m{r4 tqq{1 
1'.r=o

Under what condition ' 
does the

binomial'ji""iu"'ion tend to Poisson

distribution? Give some' examples of

o""lr'""""s of Poisson distribution'

P25l 1368 { conttnued )



l7)

tci TR-{rf <fus qier fi$ r r'<fi+< <KqFrTq
bmq ffif | 2+2=4

Define chi-square distribution. State
some applications of F distribution.

5. ws fu sffiT€ fr mz-+t $K Ge< frm ' 7x2:t4
Answer any fir,u of the following questions :

(a) 10o ffi s{--{ qh $IEr s&*lk atu BDDst

E? 182.6 cq: fte r .sq sfu,{th< {Kr
t6T6 ct: fr: qs emfit$ RDffi 12 cq.: fr:
{s .{ft s:flrrffi q{E< "r{f 6EFlt t<qzqr
s% cr{F-€r u-<E qQ er$-s6br ttqt <q r qBI

erqs T<I eT{r< ,r<l-"16 TEfF{ Etsfl{ ffi$"K
' flEfdn q*tz{ qrEIE;n s-<I I 4+3=Z

?he mn height of 1O0 shrdents of a
random sample is 162.6 cm. Whether
the sample has been drawn from a
normal population of mean L67.6 cm
and s.d. 12 cm, test at 57o level of
significance. Write the procedure of
testing tl:e significance of an observed
sample correlation coefficient.

(b) ?<qqq E6e<IE *l??T Urffir rR €6rr€6t3

TwR qlrq sR-<rf "t?wt <.f{ T-<I I T

Describe 12-test for independence of
attributes, stating clearly the conditions
for its validity.
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{8}

eq<q fizis{q< qs-flfiT csfr$Tq fl6e< 5fi}6{

What do You meall bY analYsis of

variance? bescribe the mathematicai

rnodei for ANOVA testing in one-way

classification, stating cleariy the

assumPtion involved"

6" s-ff fi{t $lqT{< fi Flrqt qtn Us< ftql :

Answer arly oneof the following questions :

(o) sqs 51Rq4 5q< A, B, c qK D< glg-fit

a-{qiqTK "l$ t20, 200' 150 qI-+ 13G

qr+rfi {lIRr rTTls HDL 6-{ fi$ qzq I

The following data gives the HDL 1evels

in random JamPies of sizes l2O' 2AA'

150 and 13O from the adult population

of the four cities A' B' C aad' D'

(c)

10

A E D

53 80 57

NotHighHDL

Gfi HDL4E.{OT
67 120 82 tc

qA EIRqq uq<E GE HDL

elg<Ts< q-fil6{ qq\gl €q'l
4'64ffi erci

T-{t I (firl qrcq.

Y"?, o.os = 7' 815 )

Test the equalitY of ProPortion: "f
"i"io 

*ith high cholesterol in these

four cities' (Given X3, o'os = 7'815)

10
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{b) eh fi*q sB$E{ ffih T{{ crytrq eq rRffi
qe frtr TR< ffirq s eh crk{ <Tft 6+1br

r{ftrQr &eqr-q fr cflrll tq"nq{ Tr< I

st&outr< 46 !fi< bqqml flf,oebr cqF{< "tEt
mm q? qre tflT T-q+qqB sq-{ \r=ffrTltr

errq Hr qh :

A rnanufacturing company has
purchaseC three new machines of
different makes and wishes to
deter:::i::e tvhether one of them is faster
thal the others in producing a certain
output. Five-hourly production figures
are obser;ed at random from each
machine ard the results are given in the
following table :

3iT<l R:gxcf <I{q-{ TR fi{k T-{l C{ 6{B{
c+$< q<l fiG< qlqg qsfld1.f 4iqfs q-cq 

r

(ft,q qzq, Fz,n =3'89, s% c1eF+-g1 s{-{
qu<) 10

Machine Al
afu et

Machine 42

cqfu az
Mach"ine A3

rvF+ as

Obsantdion

fi?F{

25 31 24

30 39 30

36 38 28

+2 ,<

31 35 28
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(10)

Use analysis of variance technique and
determine whether the machines are

signifrcantly different in their mean

speeds. (Given Fz, tz = 3'89 at 5%o level

of significance)

( 2o23dqirelA<<mqGFre 2oqT{ )

I Additional20 marks for 2023 Batch I

Answer arty tttto of the following questions :

(a) Gqr$T{ ?%s c-t'f $-+ qr+ wq lf{< ciEI

fim r <ft ,tl qt+ Az 1ft 'F-'F{ <Wtr Efdl
q{, 6srg 6q1s<l 6{

P(A1u Az)= P(At)+ P(Az)

EqR{"K ?rycu fiEF qrs sRE{ !I1&T 5-{s<

T1gl fi$ r 4+3+3=10

Define exhaustive and independent
events with examples. If ,{1 and A2 are

two mutually exclusive events, then
show that

P(A, u Azl = P(At)+ P(Azl

Define discrete and continuous random
variables with examPles.
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(11 )

{b, ftE* q+ qR&d EE+r <rc< 6rrf}B$ erslrfl<

{$6'r kt r ffiqlir 3frffi 6P2qTE frrn r

bqrE<'T{ ?qrc a{q eFnt<t qFF frEx erffi @E

<'fqf FI r 3+$+4=19

Define mathematical expectation for
d.iscrete and continuous random
variable. State the characteristics of
normal distribution. Explain type I and
t5rpe II errors with examples.

ar1rT ..;=< fl erffi< {Iql "ifrsl ffizqkzq

F<T Er., <r-..r FEI | (1qq g&.&E <lz<)

Explain 'i:e procedure of testing the
signihcarce of mean of a normal
dis'.::ibu-;on in case of hro sarnples (for
large sa-r:rple case)

!Tli'ei;< 3.E-et "fft5.1< <ifq pft-e{ 'ftFt
fr-eie=:='.i F-=l r S+S=10

Describe 12 t."t for goodness of fit.

***

(c)
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