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PROBABILITY AND STATISTICS AND COMPLEX VARIABLES

Note: This question paper contains trvo patts A and B.

Part A is compulsory which camies 25 rnarks. Ansr,ver all questions in Part A. Part B

consists of 5 Units. Anslver any one [u1i question fiom each Lrnit. Each question cat'ries

l0 marks and may have a, b as sub questions.

(25 h{arks)
1.a) A couple has 2 children. \lihat is the probabilitl.that both ale gii'ls i{'thc older of the tlr,o

is a girl?
ff p(x:2) : p(x:3) fbr a poisson variate find p.

Define Null Hypothesis.
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lf x3-pxf +i(Zx'y-y.1) isanafy'licfindp i :i , , ,. 12)., 
,
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Findth6ipolesofif,(z):=;*i.,.''i,.i]
Trvo symmetric dice have botli had tr,vo of tl-reir sides pair-rted recl, tr,r,o painted blac1i, one

painted yellow, and the other painted vvhite. When this pair of dice is rolled, rvhat is ihe
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g) if-X is a poisson variate sr"rch thatp( * :2) =3p(x = 4) - Find; the mean? I3l

i. h) If,Sf,and.S22 representthevariancesofindependentratrdomsamplesofsizenr^=25and

, ' n:'l 3l' tal<en from normal poprrlations with, variances ol : l0 'and ol = 15';,,,:,Jspectiuely.Deterr,rrineF.^.:'

probability that both dice land with the same color face up. 13l

D Find the analytic function whose real part is y. t3l
z

j) Calculate the Residue at the poie of *L " i3l' (r-3)'
PART _ R

What is the probabilirl that:
i) either ;1 or E occr-ti's'l

ii) I occurs bLrt 1J does not'l
b) An urn contains 3 reii and 7 biack balls. Pia1,ers.,i arrti .8 vr,itli Jraw l;zills fic,m ihe irrir

co;rsecuti.,'cli,Lrntil a reC bill is srlccr.-d. Irind the probabiliq,, that,{ s,;lerts the rcd ball.
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3.a) A Problern is gii'en to tirree students. The prolrabilities of-so1i.ing tlre prcbie;l ol'three
1))

strrdents *" ;,;.;. 
Find the probability that the.problem is solved.

b) Thlee machines produce 1Ach.20a/o.70ok of the product ii: a factorrr''.3o/o,4o/o, and 5a/n
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5.a)

b)

4.a) The annual rainfali (in inc-hes) in a certaiLr re-u.ion is normally'distribr-rted r,t'itlt,r:40 and

o:4. What is the probiibility that. startirrg vvith tlris year, it rvill talie over 10 1'ears beibre

a ),ear occltrs having a lainf'all olover 50 inches?

Tii;clrC pcr.cent ol'rhc populari,rrr is lch ftandcd. Apirroiirnarc rl]c protrebilir; thar rhere

ltrcltlcast]0lelI-lrarrrler:ittl'tschooltlf]U0sttttlents,
OR

Find the probabilit5,' of getting:

i) 2 hea,Js ii) P{0 < j o 5) iii) At least one head if 8 coins are tossed.

In an examination the students. *,ho geis more than 60 will be placed in the first Civisiotl,

betrveen50and 602"r divisionbetween40and50thirddivisionandlessthan40u,illbe
{aiied. The mean,,is,60%o,r.vith u S P;f iOX. ninO. jne;number of studcnts wlto rr'i]1 be

placedihi)Firstd'iv,isiori]''.,ii)Se'Conddiv.ision..'.':.

6.a) An advertisement for a new 6othpaste claimsfirat it reduces cavities of children in their

cavity-prone years. Cavities per year for this age group are normal with mean 3 and

standard deviation 1. A study of 2,500 children who used this toothpaste found an

average of 2.95 cavities per child. Assume thatthe standard deviation of the number of
cavities of a child using'lhis new toothpaste remaih$ gQual to 1.,{te these data strOpg 'i

ehough;iat the 5l:'pbrcen't'l"u"l of s'rgnificance, to:"'elstaUilsh tne claim of'the toothiai,te- ',''

adveiisement?,'.|',..',.:.',''..,,,.'-:
b) The Edison Electric Institute has published figures on the annual number of kilowatt

hours expended by various home appliances. It is claimed that a vacuum cleaner expends

an average of 46 kilowatt hours per year. If a random sample of 12 homes included in a
planned study indicates that vacuum cleaners expend afl average of 42 kilowatt hours per

yeai wit$ a standard. deviation of-l I..9,kilowatt hoprs, does flris suggest,.atlhe 0.05lev,eL--.,
of'signifibance thtat,vacuum cleaners-expBnd, on the'riverage, less than 46..,kilowatt lrou.rq -,.'
*.nu7ttyzAssumettieipopulationofkifowatthoursto..benormaI.i,...'...:i

7.a)

OR
Suppose that, in the past, 40V" of all adults favored capitai punishment. Do we have

reason to believe that the proportion of aciuits favoring capitai punishment tociay has

increased if, in a random sample of 15 adults, 8 firvor capital pLrnishment? Use a 0.05
1^.,-l ^f- "i.,,.i fi-,.,.r.p

A soft-driik disp.'nsirrg rnuchine is said to be out ol corttrol iItlte val'iance of the conlenLs

exceedi'1.15 cleciliters. If a landom sample of 25.drinks fiom this rnachine"has a varianbe '

o1'2"03 deciliters, does this indicate at the 0.05 lei,ei of-significance that tlie n-rachine is

or-it o1-control? Asslule that tire contenis are approxirnately normal[1'distributed. [5+5]

Letuanci y cicirotc tite l'eai anci imaginer:' con-rponenis oi'ihc iiutciion / definecl b;"

:lleait:r,1, i' iii* ;i1ir:::it;;i s
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8.a)

'11i""1.

',**.r.

Verify u,hether the Cauchy Reimann equations are satisfied at tl-re origir-r.

b) Verify whether the functio n g (z) - JV eT (r ) 0, -tt I 0 < r) is analytic in its
domain of definition, if possible, find its derivative. [5+5]
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Slror.v thtrt l is a harrnonic conjugate of u in a domain D if and only i1'-ir is;r hannonic
conjug.atc oi-r'in D.

Find tlre ainaiy.tic fnnction whose imaginary part is y' - r' . i 5+51

[.ct'C clenote the posiLiveli olienieci bourrcialr ol'the sqLlarc rrhose sides Iie fll.rne the
:t 1

lirrcsr' --l..r':f l llvalrrrte J,-,a, d,
- i?

Evalrrate l^r-:* r.r,here C is the positiveiy oriented boundary of the reciangle i.i,hoseJ L (z -l)t a3

.i,i;slicrrlurrgtlrel[nes.r = *2,)'= 0,et1d', = L
OR
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