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In a normal distribution 31% of the items are -
under 45 and 8% are over 64. Find the mean . B.Sc. DEGREE EXAMINATION, APRIL 2022.

and standard deviation. Part 11T — Allied

MATHEMATICS — III — PROBABILITY AND
STATISTICS

Time : Three hours Maximum : 100 marks

SECTION A — (10 x 2 = 20)

Answer ALL the questions.

L. gaepurdam efewssEn Hl&psd) wpmb sweumiiiy
Bapsflenw euEnTWIy.

. Define mutually exclusive events and equally
likely events.

2. A opp B eemuen parepwreary  eNesEb
sriyser, P(B)>0 erafle, P(A/B) gs srams.

If A and B are mutually exclusive events, P(B)>0,
then find P(A/B).
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om ufGsrgemare  Symar  pramwbd QRGN

et mi&GlsmaTm FMITLOG @ ewr B L)
st LIURE DS X GTETLIG) senevsartier
saraflsmasmwus @GHuusamd, X-ar  Hlapsse

FITeNLIS ST,

An experiment consists of two independent tosses
of a fair coin. Let X be the number of heads. Find

the probability function of X.

o Sop wrh X-ar fepsse Lisd ey
2

Gupsrar e&miy erafld, f(x)= gy jor UEEL
: 0 elsewhere

P(x<a)=05 <5 @@éen Gurg 'a’ -

wéllienué &ress.
b}

If the probability density function f(x) of a
random variable X s given by

3x% for 0<x<1 ‘
r=1>% 7 :
0 elsewhere

then find 'a' such that P(x<a)=0.5.

X ereug Eypo wrh wHmid ab ereruer omMledl& 6T
arafle, ElaX + bl= a E[X]+b erar flend.

1f X is a random variable and 'a' and 'b' are
constants, then prove that NMQN “+ @._H Qhw._”;uﬂu_le. )

20.

(<1).

In partially destroyed laboratory record of an
analysis of correlation data, the following

results only are legible :

variance of X =9

Regression equations :

8x_10y+66=0, 40x-18y=214.

what were

(i) The mean values of X and Y

(i) The correlation coefficient between X

and Y and

(111) - The standard deviation of Y?
10 sresmer @G Crysdled seimgemme,
(1) 6 semeseT

() GODHSE 8 HDWHHT

(i) smO&ET GOO

(iv) ©Gonpss 1 HOD HepL_LiusHETET
HEDEH|F®ETE STENS.

Ten unbiased coins are .Smmo&

simultaneously. Find the probability of

obtaining

(i) -~ Exactly 6 heads

(ii) Atleast 8 heads

(iii) No heads .

(iv) Atleast one head
Or




19.

L EEEE T

(o) X wpmgd Y gduepdode Guujerer
QBT GTSLD STETS.

Calculate the correlation coefficient between
XandY.

X: 65 66 67 67 68 69 70 72

Y: 67 68 65 68 72 72 69 71

Or
(<) Ued SPuiull Pueuss sy sre|
uglaSle WYl ebTeu (mHLd wpyeysar I HGW
Qsefleurereneuwn@d. X -6ar ugaipuy . = 9
YeremenL_a FLOTUT(HEET.

8x-10y+66=0,40x-18 y=214

G X oo Y fwueupenp  srmed
&I &ET

() X wombd ¥ dwueupdpdler Guuyerer
@&TLITL| &ETEHLD.

(iil) Y-err Sl eSewssid.
Y Slweneu ereme ?
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My (t) erenmug X-a seurb o (heund@&h &miy erefled
My (8)=My (Ct) eremueng flmie)s. @dd C ererug)
wrledlwm@Lb.

If My (t) is the moment generating function of a

random X then Prove that

M5 (t)=Mx (Ct), C being a constant.

variable

amred wrreailer QeI Ga@HD euanyum.

Define Karl Pearson coefficient of correlation.

Gasnisailar gGsayb @

LeTLsamensd &ml LGl ab.
State ws% two properties of regression coefficient.

umisTe Lreuedler srmaflenwd &Srems.

Find the mean of the Poisson_ distribution.

NIZA\:, va erefled,
Yereflaaner er(pgis.

DS GUEETe]  LOMHOHU

Let NIZ?. QJ. write down 1its points of

inflexion.
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SECTION B — (5 x 6 = 30)

Answer ALL questions, choosing either (a) or (b)
(=) A wpmd B eremuenr @ Hapsfladr erens.

. 3
E\CHM WwHmib hcn.wvu.rw ereTLIGITeUHEN D&

&TL_(h.
(i) wfjwvww

(i1) w%ﬁawvmm.

Let A and B be two events such that

mu?»vnw and w.ufwvum. Show that

@ w?amvww

@ mmw?)mvmm. _ .

- Or

(<) A wpmid B eraruear sriunn Blapsfaer erafld

A wpmpd B gflwer sriupmeneu eran HlemlQ.

If A and B are independent event, Prove that

A and B are also independent events.

(<)

(<H)

dF = Yo € T.__ an. o <X <D GT GBI (D Em}ww.@.?mﬁ

1 = . .
LIfGUEY & (&) Yo H.M. t“ =0 a.nz\M \DHHILD
syreflemwts QUITmIEHGETET syrsfl  elw&ssDd 1
eravids ST

For the following probability distribution

dF =7y, maE dx, —P<xX<®D, show that

QOHW =0, 5=+2 and mean deviation
N b
about mean = 1.

afiumissdean  Gerius  Copppms  T9d
Blpioys.

State and prove addition theorem of
expectation.

Or

(=) X ereim Eyom wrd ,%THLH g *P,r=1,2,%,..

aerp . Hapssey  sftemus  Gsran@hédrerg
CTEIDME, SHEID 2 (HEUTHEGHD FTTMUE SIS,
SHO\pHHg  syrefl  wHMD  UFEUHUIGE WS

& ITEH0T & .

Let the random variable X assum the value
w with the probability -~ law
NuTHLHQT;uL.HH“w.w:: Find the moment

generating function and hence the mean and
the variance.

il cizile o

iz



(<) Guuler Gappsms e Bl
State and prove Baye’s theorem.
17. (&) X eep Epp wrh  Qemeumd  Hepssals
grtaus Gasrahererg). :

X-erwfoy: 0 1 2 3 4 5 6 1
0 0 k 2k 2k 3k k2 2kz 7k2+k

(1) K- ;5 sravs.
(i) Plx<b) P(x>b) wpgi P(0<x<5)
: g Hweupenp wSHUEHS.
(iii) ﬁﬁmmwvvw aafle, K-ar Was Gaphs
wdlmus Eres. .
(1v) X-em ugeue) &miTenLI& TGS

A random variable X has the following

probability function:
Valuesof X, 2: 0 1 2 "B -4 b 6 i
P(x) : 0 k2k 2k 8k ‘k? -2k? Thtk
(1) Find K
(i) Evaluate P(x<b), P(x=b) and
P(0<x<5)
(i) If P(X mwvvwv find the minimum value
of K. .
(iv) Determine the distribution function
of X.
Or
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(<31)

@m X Qarorsflurar oo wrhluler ugeued
0 i %<}
gmiy F(x)={k(x-1)* if 1<x<3
1 if =3
Cupsrar f(x) eald, K wppn Hspssa
oLsd emiy f(x) - @& snas.
A continuous random variable X has the
distribution function
0 if 2.1
F(x)=3k(x-1)* if 1<x<3
1 if x=23

Find K and the probability density function
f(x). _

, Or
Cupsnear emiy e Qaruisflurear Lyeuede
Pepssea; Lisd ariy erafld, iger symefl
LHNIWL UFeubhUlgenulsd &TeTs.
3
2 x(2-
fa) =€)

i elsewhere

O<x<2

The probability density function of a

continuous  distribution is given by
Fls) = Waﬁmlav O<x<2
0,  elsewhere

Find mean and variance.

5 ~ S.No. 5222 T



13.

14.

(1) Couvlax,by)=abCou(x,y) erar flpieys.
Prove that Couv(ax,by)=abCou(x,y).

Or
(<) Cupsmer X Hlapsse]
3L THH FTMADETET HEwrLd
1 cl<x<2
Flapsig. “0F= o (HEUMTG@GHLD &TrenUs

0, elsewhere

&ITGH0T &. ,
Find the moment generating, function of a
random variable X having the probability
1

density function F(x)=43’
0, elsewhere

—1<x<2

(2) Z=ax+by LOH mILD r earug X, Y
s fweupdpdlen Cuwmer Qgmiy (&er&D

aafley ol =a’o’+b Qw +2abro,o, crans
&L (h.

If Z=ax+by and r
coefficient between X and Y, Show that

8.9 % 38 2
o,=a o, +b" 0, +2abro, o, .
Or

(=) Y g X wppd X Bg Y gdu Qeveraran_oys
Casrhs@psda Cuuarear  Csrawr  <jeTenoud
SIS, :

Find the angle between the
regression of y on X and x on y.

is the correlation

lines of

15.

16.

(<24)

(=) Osripg

(ML LI TGu 6Sl 6bT &, (7 GO 161 &5 (@5 &5 & T 60T
mhspe) GgrimSemar g(med.

Derive the recurrence relation for the

moments of binomial distribution.

Or
X  eamm @uéablenal ugeuedler gymefl 30
wHpd  Hir elessd 5 erafled (1)
P(26<x<40) (i) P(x>45) g dwepeps
& TGOS

If X is a normal variate with mean 30 and
standard deviation 5. Find

() P(26<x<40)
(i) P(x>45).
SECTION C — (5 x 10 = 50)

Answer ALL questions choosing either (a) or (b).

erewresilL_ iR eTer Am:+5
F psellalmbg  apermy  FU@ser  QeuelGu

ahssLuudlerper. bs  eranseflear  L5g)
LS  @puugshHETET  eumiILienUd:
&etor (B)191g-. _.
Out of (2n+1) tickets consecutively

numbered, three are drawn at random. Find

the chance that the numbers on them are in
arithmetic progression.
Or




