
MATHEMATICAL STATISTICS
MM 406
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tYl-73l2llb

Time ailowed: 3 hours --. ^^-r- {-^- eonrinr' , 
Mu*' Marks: 70

Note: Attempt five questio,s in an serecting two questions each from Sectio, A and B carrying 10 marks

each and the compursory Sectio,, c 
"orr.i.tiLg 

or tln short answer type questions having 3 marks each'

SECTION-A

Q.r.(u)Discussthetechniqueoftransformationofafunctionoftwodimensionalrandomvariableusing
the Jacobian of trre tra,sformation. Hence fi,,d. ttre clisribution of x * Y tf x and Y are independent

Gamma variates with parameters p and u respectively'

(b)ExplainsomerandomphenomenawhererveapplyPoissondistribution.AlsoshowthatPoisson
distributionisaspecialcaseofBinomialdistribution(6+4)

e.z.(u) Define the expectatiorr of a furiction of a ranciom r.ariabre. sliorv that if X and y are independent

and 91(X) "rd 
gr(it;;t ul}y trvo functions of X and )' respectivel-v ' 

then

Elgr(X)'gr(Y)l : E[e1 (x)l E[g'(]'))l

(b)Exprain the situation under which a random variable folrorvs Binomial distribution' Find the moment

generating functio, of the Binomial ;;itt" and he,ce find its mean and variance (5+5)

e.3. Discuss the concept of area under the Normai probability curve. In a Normal distribution, 31% of

the items are under 45 and gvo areover 64. Find the mean and siandard deviation of the distribution' (10)

Q.4.(a)Nametwodiscretedistributionsandtwocontinuousdistributionswherethecorresponding
random variable is referred to as the waiting time - ,urrJo,n variable' Find the mean and the moment

generating function in each case'

1b) Discuss the moment generating function technique to cieter:mine the distribution of funcu"rcns of a

two random variables. If X1 and xr'ur"two incleperr,i"rrt standard normal variates, the. fi,d the distri-

bution of y : (xz--xr)' . 
't'rv 

Lww *rLrvvvuuv--- -'- (5+5)

SECTION-B

Q.s.(a)If-Zand'[Jarctwoindependentrandomr,ariablessuchthatZhasstandardnormaldistribution
and u has a chi-square distribution ,"Lr, n degrees or rr""J*, then prove that the random variable lfu

has Student's t-distribution with k degrees of freedom'

(b) Show that the critical values of the ieft-tailed F-test are given by the reciprocal of the critical values

oftheright-tailedF-testwithdegreesoffreedomreversed(6+4)

e.6. Discuss tire test of significance for difference of proportions, defining the nuil hypothsis under con-

X*:t*;Ji:1ff*1ffi:iJlffiJ;iffi* respectivelv orrair haired people Is this dinerence iikerv

to be hidden in samples of 1200 and 900 respectively f'o* ih" t*o populations? (10)

Q.7.DefiDeachi-squarevariatelr'ithnclegreesoffreedom'Shor'vtha'r'ifXandYaretwoindependeni
Chi- square variates with m and n als,""'Jf f'""do-''th"" E1t u [3'(T'])- variate' (10)

Q.8.(a)Irrttrelargesarnplethcory,cliscusst}rctestofsigrrificattceofasirrglelneall. tDrtil" 4 ^-



L

(b ) It is claimed that a random sample of 100 tyres tyres with a mean life of 75269 kms is drawn from
a population of tyres which has a mean life of 15200 kms and a standard deviation of. 1248 kms. Test the
validity of the clarm at 5% level of significance. (4+6)

SECTION-C

Q.g. (u) Define a sigma-field generated by a non-ernpty class of subsets and the probability space.

(b) In a sampling from Normal populatlon rvith mean pr, and variance o2 , show that sample mean is a
consi.stent estimator of population mean.

(c) Define a randorn sample and distribution of sample.

(d) A saurple of 400 items has a meati of 82 and standard deviation of 18. Find the 95% confidence
Iimits for the mean of the population from which the sample has been taken.

(e) Define a standard Normal variate. Find its m.g.f. and hence derive the rnean and variance.

(f) Def,ne a MP test ancl UNIP test fbr testing of hvpothesis.

(g=) Find first two central moments of Beta distribution of first kind.

(h) Does additive property hold for the Binomial distribution? Discuss.

(i) Which distribution is a particular case of the Negative Binomial distributiori ? Explain by defining
their density functions.

(j) If Xisanormallydistributedwithmean2andvariancel,thenfindPflX -21 < 1]. (10x8:30)

to&tfilN
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