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Note:

1. This question paper contains eight questions. Attempt total five

questions including question No.1 which is compulsory.

2. Each question carries equal marks. Marks are divided and indicated
against each part of the question.

3. Write legibly. Each part of the question must be answered in
sequence in the same continuation.

4. If questions are attempted in excess of the prescribed humber only
questions attempted first up to the prescribed number shall be
valued and the remaining answers will be ignored.
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1. (a)
(b)
(c)
2. (a)

Suppose that the population consists of all equally likely points (x, y) both of
whose coordinates are integers and which lie inside or on the boundary of the
square bounded by the lines x =0, y=0, x = 6, and y = 6. Obtain Probability of

following events. (08)

) A={xy[x’+y"0 6}, ‘

B = { (x4 y) | y O x

(111)AUB.
RYy Shsvo t hna o A e, gyt , ® oy tiln  o#f,0xmu
yo Huaol DfyvuxE0,y=0,x=6P¥y=06%Mn Yy on = t
br Dbpogy £t 8 By ®BSBvUp WXy wd t gopt gy

) A={xy[x’+y"0 6}, \

B = {(x3y) | y O x

(1i1)AUB.
Let Aj, Ay,  é,are Pevents of a random experiment. Show that: (06)
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Define conditional probability. A fair
then j fair coins are tossed. What is probability of getting more than three heads
in second part of the experiment? (06)

spfavgyop goptgu.nttf b smpys P thy anpms Vv
3Dbi(1sjs6)d p v Py pHxp B n d t'n Vepn 3
b gt duypng ! g2 pt p o py tQ

Following table gives per day milk production of each buffalo of a dairy farm
according to their age groups. (10)

Age of buffalo (in years) ST7 719 | 9111 | 11713 | 13715

Milk production (in litres) 10 8 6 4 2

There are thirty buffaloes in a dairy farm having ages 13, 10, 7, 13, 11, 9, 12,10,

957,118, 6,10,6,9, 10, 13, 13, 12, 13, 10, 12,9, 7, 10, 8, 13, and 5 years.

Find mean production of milk per day in dairy farm with standard deviation.

by ®©s5BYpE puwBSt Y A nt np+h denr tn ]

fx'n ‘pd B> 'n °x d#y s ePY¥ py 4 p?
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m th t(EaIpd| ST7 | 719 | 9111 | 117113 | 13715

oefo c(Hh¥yxa 10 8 6 4 2

' npfh 1816713 19,12109,57, 1186, 106,9,1013
13121310129,7,108,13r#HhubBtn ¢ pesh phh m W
dy s A BB ox ofe & DHogyxy tw P ngo

(b) Comment on similarities of binomial distribution and hyper-geometric
distribution. Obtain moment generating function of binomial distribution. If
06 mPHQIQ plglos

then find the ratio of P(X=0) to P(X=1). (10)
8 by ferwvwg-bpeosnrphp FoXxy t theruoyx pu DiF
d wr v Y ox t ds X Y t g 3 p 0

O Tmp b pRhoB
t [ PEXEO)t (X=1)thn P x dDwp gp ' ®Ypn 3
3. (a) Define Bernoulli experiment. Write name of three probability distributions

which are obtained by repetition of independent Bernoulli experiments. If
X~b(n,p) then show that the recurrence relation for moment of distribution is:

(10)
Q
A nneA 6r‘]A
fx sh ph= "# b plwpwsgygsp! pu F 90Xy tn

pf-= t bdyx+uvupgs X-d(yp)ghp pt 1V upn !
tn duwfy tn o©sn 'quJf’Uﬁg,G hafa, +p
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(b)  Show that in case of two variables X and Y, the acute angle d between two

regression lines is (10)

~ r o~ O ” ”
o AT P

Let 2Y-X+3=0 is regression line Y on X and its angle with regression line X on
Y is 45°. Obtain coefficient of correlation r between X and Y.

of XwsrYtn thay pv +ntuebBtfnpgfhrtovpefy Ly
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4. (a)
(b)
5. (a)
(b)

ARYy S2Y-X+340, Y b ¢ X t ey pv +F+nuxbaypg ris e
ey pv £ ndSg per Yine £ Qe i hawt o ¢ sd pwnot

Obtain moment generating function of normal distribution having mean p and

variance ,, . Let moment generating function of a random variable X is ‘Q
Show t hat ¢Og 0 P& Ps=is distribution function of standard
normal distribution. (10)

RY UP ¥ Mt gusn fienre p faoxy twg dwf, Y
5 t n t pgégg dBLutfv.!,F Dxt |d’pSX3 QUHEI’]

P(0sX<4)=¢Op pY t+t ®8 R4y y ! t'g 8 there p FaXy ty

Define covariance. Show that covariance (Cov) of two random variables is
independent by change of origin but not by scale. Let random variables X, Y and
Z have the means 5, 7 and 4 along with variances 10, 14 and 20 respectively. If
Cov(XY) =1, Cov(XZ) = - 3 and Cov(YZ) = 2, then obtain the covariance of U
=X+4Y +2Zand V =3XT1Y-Z (10)

tht the v t [ D rmuoogp ' dCopmis Do ¥ epn x BN
t Lpy t PR s5n taytyxbpwyqe HROYPHZL 42 RE 7P
Pf4npoa the 1014 m28& 3 Cqv(Xy)=1, Cov(XZ)=-3
PrCov(YZ)=2,pfU=X+4Y+2ZpP tV=3X-Y-Zt ¢y #Ht the Y
t g 3

State and prove Bayeds theorem. Let th
each. First box has a gold coin in one drawer and a silver coin in the other
drawer, while second box has a gold coin in each drawer. A box was selected
randomly and then a drawer of selected box was chosen at random. If from
selected drawer a coin is drawn randomly and it is found to be gold then find

probability that this coin was came from box two. (10)

fnv tn Aanp tf burpg 5rpnt' pfophyt WM e
fyr th » o ofu®yyYy + 3 DbDtsn fyr #H »r nto of
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Let X and Y are two independent random variables with (10)
h oo SRy il oE O

n ® Qe pip
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where k is a constant. Obtain probability distribution of following random
variables.

(i) X+Y

(i) min(X,Y)

(111) Z=max(X,Y)-min(X,Y).

Rey SXPFYQS 6B ° pbeogs Pt g By ¥
h oo Sho bl e
n o & Qe pp
Vi ket oy ppygdt piyp gl Bt 2y ty voptpy £
(i) X+Y
(i) min(X,Y)

(i) Z=max(X,Y)-min(X,Y)

6. (a) Let joint probability density function of two dimensional random variable (X,Y)
is

o L) N mw T
T €M LRI Q
Obtain the probability distribution of random variable Z=1©d & . (10)
RYyx 5 o) dM¥)AElR phepds Pugpspy Wy p
ooy, | To@ p @ mw T
Tt b pyy

t p3 puZgd BHt Br wopt gy £30 X g ' ®BYpn

(b) If X and Y are two independent variables having chi square distribution with
n;and n, degree of freedom respectively then show that

€
&
©e
is distributed as F distribution. (10)
P XPF#Yof 6p “ tFmPF MY fepd Rp® gF tnn i,
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3
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7. (a)  Explain moment method of estimation. Let X;, X;, € , , arXrandom sample

from normal population with mean p and variance ,, , where both are unknown.
Find moment estimators of p and ,, . Obtain also the sampling distribution of
moment estimator of . (10)
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(b)

8. (a)

(b)

dt gy dwf 6 6 XeXo, £, XBR Y P £ R Y MF S t
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Let X;, X5, € ,, afe random sample from exponential distribution with mean d
(0 < d < B). Show that sample mean is minimum variance bound (MVB)

estimator of d having variance —. (10)

Yy Xy Xo,..LXn Y B0<B<x)tn ey Wepghp F Xy

Bp o " t Pty opbgRA Y(MMBYI ! sdp e '
o,y Bp o " RY p +p 3

Explain properties of a good estimator. Let X;, X,, € ,, Mre identically
independently distributed random variables with O ® * and Ozbs Hb

Show that T(Xy, X;, € ,,)=%——B  "Qdis consistent estimator of p.
(10)
nt b Bp dt gt tn =dvXy X5, LXn R gth® gy A Y
b thn $9 X3 puvegs Bt O t Pr6aEhgt s vsn
o U 8 eT(Xq, X3,..., Xn)= B "MQdut v MHao=pg sdt gt 4

Let Xi, X,, € ,, ar&random sample from normal population with mean u and

variance , . Obtain (1-U) level confidence intervals for p considering U as

known and unknown. (10)
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