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Time Allowed : Three Hours

Maximum Marks :

INSTRUCTIONS
C'andr,dates should attempt FIVE qguest:

ALL including Questions No. 1 and 5 wk@i
s

compulsory. The remaining THREE qgue

should be answered by choosing at t ONE
question each from Section A a ction B.

The number of marks carried b
is indicated agains .

Answers must be written % ENGLISH.
(Symbols and abbreviati

ch question

are as usual)

by candidates for
t be clearly stated.

Q’S TION A
e o e following :

Any essential data ass
answering questions

1. Answer any

S5x8=40

;;1]-2 . P[Aj] P[A N A ]

j=1 1<) Sk{n
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(b} A die is rolled twice. Let A, B, C denote the
events respectively that the sum of scores is 6,
the sum of scores is 7, and the first score is 4. Are
A and C independent ? Are B and C independent ?

{¢) Given the distribution function-

X
03T T
find its pr-obability density function. ‘ '
(d) Let X have the probability dens Wetion

(ot + 1) x%, 0<: <1 (::-1
flx) =

Find the mean, c mean and harmonic
mean.
(e) @ _Let dom variable such that

and E[x] exast. Show that
[x]) = —.

‘ = 0 and E[X } be finite. Show
at P(X2 < 9E[X?) > %.

(i1}

t {X} be a sequence of random variables such
that

1
PX, = 1)=E =1-PX_ =0),n=21.

Show that X — 0 in prob. and X -+ 0 a.s.
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2. (a) Given the joint density of (Xl, X'ZJ,

—l-(xz—xz)e“xl, O<x, <eo, '|x2[<x

ﬂxlr Kz) = 8 1 2 1

,0, otherwise,

Find the marginal densities of X, and X,. Al
find E[X,].

(b} Suppose that the random variable X
normal distribution with mean u and’ vari

Let ¢ be the distribution function o
normal wvariate. F1nd the densit @

Also find E ¢(KG a
| {b«

(c) PFind the generating of X  whose
probability density fun

PX=rl=pqg 1 r ,

(d) Explain “Memoryle roperty” of a distribution.
Show that ¢t ponential distribution has

memoryless @ V. dx10=40

3. (a) Let .

_,V):

...,OS-pSl,q:i—p.

probability generating function of the
m variables X and Y.

Find the marginal densities of X-and Y.

i1)  Obtain the generating function of
Z=X+7Y. '

(i11) Interpret the case when u = 0.
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{(b)
(c)

(d)

4. (a)

(b)

(c)

Let X ~ BIN(100, 0-2). Compute P[10 < X < 30].
The joint density of (X, Y) is -

x2+%, D<x<l, O<y<?2

fix, yJ =

0, otherwise.

Find the conditional densities and E[X IQ 1.
Find the density, if its characteﬁstic@ n is
2

1—|t], [t|<1
o(t) = , @
0', otherwo 4= 10=40
Let X, Xy, -, X b@ence of iid N(O, 1)
\;

variables. Find the g distribution of

as n— ce

1
k! 2’

0, otherwise.

Examine whether Law of Large Numbers holds
good for {X ).
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(d) If the exponent of a bivariate normal density
function is

_ %[XE + 9y% _ 3xy — 18x + 60y + 103],

find its means, variances, conditional means,
conditional variances and correlation coefficient.
' 4x10=4

QO
@ .
4
(%
<
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‘ SECTION B
I 5. Answer any five of the following : S5x8E=40

| (a) Ezxplain the advantages of fitting ortho |
polynomials to a given paired data ovér \th
other methods.

{b} Show that the mean and variance ed for
a random sample drawn from normal

distribution are independent. @ 'S
{c) The data on hves of two e f refrigerators
are given below :

Numbe Number of

Life o Model B

2

7

12

19

8 —10 5 9

10— 12 4 1

Which model is more reliable ?
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(d) Two drugs were given to two batches of
- 6 students. The numbers of days to get a
complete cure are given below :

Drug A 6 7 8 9 12 16
Drug B 10 11 13 14 15 17

Using Mann — Whitney test decide whether th
median days for cure by the two drugs are e

(Table values of U — Statistic at 0-05 leve]<ar: e .

U5'5 = 2, U5,G = 3, and Uﬁ,ﬁ = 5-)

(e) Given the following data : ¢

X : 0O 1 3 Q
Cfix) 1 3 55 @
find a polynomial P(x) of % or less so that

P(x) = fix) at the tab alues of x. Hence
approximate f{2).

(f) A train travels y(t
Using the followin

eters at time t = 0(1)6.
ble of values for (t, y(t)),

compute the e nd acceleration of the train
att = 1.
t: 2 3 4 5 6
. y(t) 1 8 27 | 64 | 125 | 216
6. (a) e correlation coefficient between Xi and XJ

for 1,3 =1,2, ..., n, 1=j. Show that the
uare of the multiple correlation coefficient
atisfies

(p -1 p2
1+(p-—-1Dp’

R?Z =
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(b)

(c)

(d)

7. (a)

(b)

c)

A manufacturer of alkaline batteries expects
that only 5% of his products are defective.
A random sample of 300 batteries contained
10 defectives. Can we conclude the proportion of
defectives in the entire lot is less than 0-5 at
level of significance ?

The two regression lines between X re
8X — 10Y + 66 = 0, 40X - 18Y The
variance of X is 9. Find X, Y, Oy, &

Explain the method of testi Jrmality by
using chi-squared test. Q 4dx10=40
If Cov (X, Xj) = Ty, ,@, 2,3, i#]j, then
show that
. 3
(1) rig + Yo + = —

2
(ii 2 % |
1) ry, 4T 13 < 1 + 2r,T537T; 5

(i) wlithat the arithmetic mean of (positive)
regression coefficients is greater than the
orrelation coefficient.

ii)° What is the wvalue of the product of
geometric mean of variances and the
geometric mean of regression coefficients 7

Define ‘minimum mean square error and ‘best
linear predictor’. Show that they coincide for the
normal distribution.
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(d) Two set. of students were given different
teaching methods. Their IQ’s are given below :

Set] 7T | 74 | B2 | 73 | 87 69 | 66 | 80

SetII| 72 | 68 | 76 | 68 | 84 | 68 | 61 | 76

Test whether the two teaching methods di
significantly at 5% level of significance.

(Assume critical wvalue of test statisticGtolbe

1-96) @ . Ax10=40

(a) A sample of 100 records on len of stay of
patients in a hospital gave a ard deviation
of days of stay as 4-9. In érd estimate the
mean number of days within 0-25 day
with 95% confidence, should be the sample

size 7 @

(b} Find the value 0

5 subintervals and wusing the
idal rule.

ine correlation ratio . Show that
0<p2<n?2<i.
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(d) Ten experts have given scores of effectiveness on
two teams A and B as given below. -

Expert Score on A Score on B
1 7 9
2 4 5
3 8 8
4 9 8
5 3 % .
6 6 () _
7 8 9
8 8
9 4
10 9
Are the ibution of scores for group A above
that o B ? A1 0=10
*
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