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SECTION—A
( Operations Research and Reliability ) @®

1. (a) The costs per year (in ¥) for running a truck and its resale value are given
below :

(i) Does the failure rate increase or decrease?

(iv) What is MTTF? 10
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fe) Reduce the game (whose payofl matrix is given below) by principle of
dominance and solve it : 10

Player B

10

15
The current tableau
(1) represents an optimal solution

(2) represents an infeasible solution

(3) is feasible but the problem has no finite optimum
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(b} (i) Consider a system of n components connected in series. The failure time,
T;, of ith component has Weibull distribution W(a, 1,), i=1, 2, .., n
Assuming T, are independent, find the MTTF of the system. 10 @
(ii) The recorded lifetimes (in hours) for identical items are as follows :
10-2, 896, 54-0, 960, 23-3, 304, 41-2, 0-8, 73-2, 3-6, 28:0 and 316
Agsummg lifetime has .u._:_ ler _.:: 1l distri

100, 80 and 120) to markets A,
150, 50 and 100). The costs

acility has ls toreceive customers. On the
average, 48 customers HUVSHUEEREPRT an S-huur day. Each channel
spends 15 minutes on an average to serve.
Find the average number of customers in the system, average number of
customers waiting to be served and average time a customer spends in the
system and in the queue.

15

yvo—f—stss/52 4



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

SECTION—B
( Demography and Vital Statistics )

3. (a) Discuss the direct and indirect method of standardizing death rates. 10

(b) Fill in the blanks of ¢ marked with question marks: 10

10
o DS
_aatlll
S umn&ﬂgﬁew and romplete expectation
of life at 75 and"f6years are 3 d 3-66 yearsrespectively. Find the number
of persons living at ages 7S5andy76 o

(e) Explain E. C. Rhodes method of fitting logistic curve for population forecasting. 10
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4, Answer any fwo of the following :

(a) What is Vital Statistics? State the uses of vital statistics. Explain registration @
and census method of obtaining vital statistics in brief, What are the
shortcomings of these methods? 25

(b) Write the different measures of mortality. Discuss the merits and demerits
of each. 25

For the following valaes ol [( i sl ; 25

function

[Nermal distribution table has been provided at the end] 10
(d) Explain the steps for planning and conduct of multicentre trials. 10
(e} Explain the aspects of data management in clinical trials. 10
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6. Answer any fwo of the following :

® (a) (i) Explain Cox proportional hazards model with several covariates. Discuss
the maximum likelihood estimation of the parameter vector involved in
the model. 10

fii] 43 l'emale breast cancer pat:enta with negatwe auxiliary lymph nodes and
- folle y were sele d from ’Dhm State Um\rermty

15

Ngguct Kaplan-Mgier life table fnr 10

INCE 230

endpoints in
(d) Explain crossover trials and their limitations. What are their advantages over
parallel trials? Discuss various aspects in designing and monitoring phase 111
sequential clinical trials. 10+15

m

(c) Discuss the v and their advantages and

limitations. 25
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SECTION—D
( Quality Control )

7. (a) (i) Explain the use of p-charts and c-charts. What is the key difference
between these two?

(i} What is meant by proce ili can it be measured? Why is it

important?

10

(b) An X- th Sﬁ&nﬂﬂm I&f?fsz

8

n
[N

<
=

d) & trol S
S are

ibution_ table has been provided at

Ep measures of capability ,.f
t on it :

USL = 80, LSL =

omputed for eg

ured characteristic is normally d true
standard deviation of 8. What is the he
raise an out-of-control alarm at the fou point?

G 10

ts for X and R are to

minﬂ p— A /
nnE"‘lR NET&ISS
ues :
n 4 7
D'”Iﬂ 441
d; 704
Dy 0 0 o | o076
D4 2782 | 2-115 | 2-:004 | 0-1924 10
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(e) Explain the following terms : 10

[ (i) AQL

(i) LTPD

fiii) Consumer’s risk

s LSL = 12:3

capable of P 3 5
1, 1, 1, 1,
1SR T

: 3-sigma con ents. 20

fc) and assignable
S

(i) Describe single and double sampling plans used in acceptance sampling.
Define the OC function of a aampling plan. 10

(iti) Explain the moving average charts and exponentially weighted moving
average charts. 10
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{d) A quality control inspector of a company has taken 10 samples with four
observations each. The data are given below :

1 2 3 4 5 6 7 8 9 10 ®
12:5(12:8(12-1(12:2]|12:4|12:3 (126|124 |12:6| 12:1

12-:3 124 (12-6|12:6|12-:5|12:4| 12-7|12:3|12:5]|127

h of the random

51 TEISS ~f

(j Obtain the conditional distribution of x; and x,, given x3 =2.

(i) Obtain the partial correlation coefficient between x; and x,, given x,,
ﬂﬂ.'IIIﬁl}' plz_a. 10

ylo—fF—stss/52 10
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Explain the technique of principal component for handling a problem in

p
1

find the principal components associated with matrix £ and find the percentage
of total variance explained by the first principal component.

1
multivariate analysis with too many variables. If E: (p ], where p >0, then

Let X;, X,, ..., X, be n independent observations from N, (&, Z){n=p)
population. Obtain _maximum likelihood estimators of the parameters. Are

they independently distributed? Write the distribution of the estimators you
have obtained.

Define sample correlation coefficient ‘matrix R'=(r;) and ebtain its null
distributions '

10. ‘Answer.-any ftwo of the following :

(a)

(b)

Discuss the procedure for testing the null hypothesis H;: B =iy against
H,: 1 #l, regarding the specified mean vector of the multivariate-normal
population N, (1, E).

Let the data matrix for a random sample of size i = 3iirom a bivariale normal
population be

6 10 8
x'[@ 6 3)

Evaluate the ‘observed value of T2 for i =(935) What is the.sampling
distribution of T2 in this case?

A réscarcher wants to determine a procedure for discriminating between two
multivariate populations. The researcher has enough data available to estimate

thesdensity Mnctions f(X) and f;(X) associated with populations Il and I,

respectively. Let'el2/1) =50 and ¢(1/2)=100.

In addition, it is known that abeut 20% of all possiblé items (for which the
measuréments X can be recorded) belong to I1,.

(i) Give the minimum ECM rule (in generaldform) for assigning a new item
to one of the two populations.

(i) Measurements recorded on a new item yield the density values f;(X)=0-3
and f,(X)=0-5. Given the preceding information, assign this item to
population I1; or population IT,.

10

10

10

25

25
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fe) Define canonical correlation coefficients and canonical variates. In the usual
notations, show that the canonical correlations are solution of the determinant
equation @

-AZ;y Zpp

=0
L2 —AZyp

Hence or otherwise, show that multipk; correlation and simple correlation are

product of p independent
vy (R=p+1) reupecnvely

. CSIRNET&]SS

afsumnf&quarﬁ

F-distributio

In the usual notations, assuming that the linear model of CRD is
Y-~=p+1:i+z# (i=1,2, -, m anud Jj=1, i+1, 5} and if au+ZET; i
estimable, then prove that the best estimate is Et.,lq. 10
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(d) Mentioning the need for RBD and its advantages over CRD and specifying its
statistical model, write the detailed statistical analysis with one missing
observation, 10

(e) Derive the efficiency of LSD in comparison with the corresponding RBD in
which either rows or columns are omitted. 10

12. Answer any two aofth

(dj Write an R-program to find ‘SADDLE POINT' in a two-person zero-sum game
and print its position in the matrix and also its value. 10

fe) Given X, andY,,,, write an R-program to print the vector p = (XX)"'X'Y.  1g
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14. Answer any two of the following :

fa) Write a suitable function in C and main program to invoke the same to print
the values of the following : 15+10
x+sin(x) tan (x)

#)

and Q=

x2 +5Jl+cos
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NORMAL DISTRIBUTION TABLE

5359
5753
6141
6517
‘6879

9706
0767

9817

21 : - " -9857
22 868 ‘GBR71" 5 -8890
2:3 &l : | ‘9 ) =] 0916
24 ggg b IE&I\] I’-‘?:I;u\ &S ‘G936
2:5 Qoo 9943 -Gg945 ‘G951 9952
26 ‘9956 g 94963 ‘0964
27 ' ‘9973 ‘9974
28 ‘9980 ‘9881
2:9 -G986 Q986
30 ¥ 28 - . GORG 9990 589490
31 <9990 “9991] ‘9991 9991 9992 9992 ‘9992 99932 ‘9993 9993
32 9993 ‘9993 9994 ‘9994 ‘9994 ‘G904 ‘G904 9995 ‘99495 ‘9995
33 -99g5 ‘9995 ‘ggas 0995 ‘0996 ‘9994 -89496 Q996 ‘9996 ‘9997
34 9097 9997 9997 9997 9997 ‘9997 9997 9997 -9997 ‘9998
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