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SECTION ‘A’
(Operations Research and Reliability)

1. ()  Given the following information related to a project, draw the arrow diagram and
find the critical path and total duration of the project :

8) O '.'-'..,.

[m.il!ﬂ [ _' uu ASSIEMM

(c)  The failure law of a component has the following probability density function :

SO=+ DAY (A1), 150 "

where A and r are two non-negative constants.
Derive the expressions of the reliability function and the hazard function. Also

show that the hazard function is decreasing in . 10
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(d) State the Bellman’s principle of optimality in dynamic programming. State how an
LPP can be formulated as a dynamic programming problem.
Obtain the solution of the following LPP using dynamic programming :
Maximize Z = 2x; + 5x,
subject to 2x, + x, < 430
2x, < 460
2 = 10

y for each of the components for an operational
period of ¢ hours is given by

R() = %%,
(a) Imetheumetufmhueni‘thtmnmmm{mhmrs},whans!hepdf
of T?
' (b) What is the reliability of the system ?
(c) How does the reliability of the system compare with R(r) ? 10
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(b) (i) Whatmthemueswhmhmuldbememdmgmﬁmymmlmnr
programming problems ?
For the following LPP
Maximize Z = 3x, + 2x,

“subject to n+2;, <6
> 26 +x, <8

| Solution

1

y "
"! of eadl

'u"(b ind the possib rangeofﬂmnnslcoeﬁ[c: Il m. od wi

‘,} or which the optimur hglutiguifems

10
(¢) (i) Develop hazard functions when the life pattern of a system was described by
(a) exponential and
(b) gamma distribution
In each case, find E(T), the mean time to failure. 15
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(i) Distinguish between ‘pure’ and ‘mixed” strategies of players in a two-person
mommgmne.lnmﬂermgqluﬁxudmagiﬁnnh:plamAmdBmﬂw
following rectangular game, solve the game graphically :

Player B

$ sequence that minimizes the total time req

. "
| LR i nines in ine orac

st and. definition of censori are T¥Pe-ldlyp
r'-'-f'.'

at each patient in a hospital has sl e
| ?iﬁﬁ:h% ti

¥ r i ni Of enitry, into
gy ane e o
- likelihooe : :
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SECTION ‘B’
mmmmml'm
3. (a) Differentiate between Total Fertility Rate (TFR), Gross Reproduction Rate (GRR)
and Net Reproduction Rate (NRR). How does the NRR indicate the growth of the
population ? 10

(b) T!!tffﬂliowmgpmtnfali able contamns fc pographical errors, each of a single

25

(b)  What is a life table and what are its uses ? Explain various columns of a life table
and mention their relationships,
Fill out the several columns of the following abridged life table by employing the
usual definitions :
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SECTION ‘C’
(Survival Analysis and Clinical Trials)
5. (a) If lifetime distribution of a device follows Weibull distribution with pdf

f(0)=Aar® e >0, 4>0 and a>0.
Find hazard rate function. : 10

data from a clinieal
sand censored

(¢)  Researchers would like 1o test a new therapy. They are planning to conduct a
randomized clinical trial in which group A mcmmmeteatedthamyandgrmpﬂ
receives a therapy that is currently in use. Our purpose is to test:

Hy: py = pg against H, 2 p, > pg with g, — g = 6 is minimum detectable difference.

lfaandﬁm:moftppe—lmdtype—ﬂemwely show that sample
(n}raquuedfur testing H, satisfies equations :
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" 7

(d)  Discussivarious/phases involved in a clinical trial. Also discuss’the pros and

9 ~ GVP-FSTSS
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SECTION ‘D’
(Quality Control)
7. (2a) _(i]_ ‘What is the need for quality control ?
(ii) What are the advantages of Statistical Quality Control ? 10
(b) Derive the control limits for X-chs
(c)
10
(d) fiean by process capability ? Explain the différent measures of process
nd write their interpretations. 10
eumulative sum) control.chart? State its-advantages and
. ' 10

)y two of the following:

. . hﬂWWﬂ]ﬂd W |_ --.._i'l _,'. ¥
rocess is in control of not.

hen. should the control charts for fi

© ion the situz ampling is most likely to be useful.
(ii) State the advantages and disadvantages of Acceptance Sampling.

(iii) Explamﬂleopcmmgpmoedmofsmglesamphnsplmﬁlmdmmeﬂm

effect of n and C on the OC curve. 25

(d) Explain the operating procedure of a Double Sampling Inspection plan. Derive its
OC curve, Average Sample Number (ASN) and Average Total Inspection (ATI).
25
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SECTION °‘E’
(Multivariate Analysis)

Let (X, X;) have a bivariate normal density with mean vector u=(u,K;)",

i Srnce et z:{"" ‘HJ 263 comelation cocticit
Ty O

P2 = corr(X;, X;). Show. that'X ire s ically independent if and only if

(ii) __{n_—l}?isdiﬂﬂhulndasa?fuhmdism'bminnﬁﬂl(u—ljmnfﬁmdﬁm
 where S 3 (X, - XX, -X)'. 10

{H 1) j=1
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(¢) Give formal mathematical definition of the i pair of canonical variables and
corresponding canonical correlation, for i=1,2, ..,k in terms of the standard
notations involving variance-covariance matrix X. Provide the necessary details,
without proofs, for obtaining the canonical variables and their correlations. 10

10. Answer any two of the following :

(© () Let K=¢[X,Y=e/X, .., ¥,=¢, X be the principal components obtained
from the variance-covariance matrix I. Obtain the correlation coefficient
between Y; and X; where i, k=1, 2, ..., p. Here (4, €),(43, €),...,(4,, €,)
are the eigenvalue-eigenvector pairs for Z. 15
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WS A R
(ii) Let =0 4 0|.
004

Determine the principal components ¥, ¥, and ¥;. What can you say about
the eigenvectors (and principal components) associated with eigenvalues
that are not distinct. : 10
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_ SECTION ‘F*
(Design and Analysis of Experiment)

11.(a)  Characterize a Completely Randomized Design (CRD). State its marltunddumﬂi:;

Discuss t;he Shmsucal Analysis of mxm Latin Square Design for one observation

'_ ﬂntFm{Sj = 541

200%
(e B »
18 12 6
B D A C
22 10 5 21
D (1 B
12 7 27 17 : 15

GVP-F-STSS 14



CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
Phone: 8113887329, 9496817167 Email: cmscsirnet@gmail.com, www.cmsnetiss.com

(i) Write down the special features of a Split-Plot Design. Give Statistical model
and appropriate analysis of variance table for Split-Plot Design. 10

(c) (i) Define main effects and interactions with reference to a 2* factorial
experiment. 15
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SECTION ‘G’
(Computing with C and R)
13.(a)  The Fibonacci numbers are defined recursively as follows :

X =x= 1. ;
Xy =Xy Xy A>D.

N R NET&ISS

(d) In usual notations, consider the following linear model :
n=P 2B, +3p+g
y2=20,+3B, -1+ €&,
y3=—B,+7B; +4B;+€;
~ Write an R-program to find the estimate of parameters and their variances. 25
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