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SECTION A
(Operations Research and Reliability)

Ql. (a) Find the sequence that minimises the total elapsed time required to
complete the following tasks : 10

10

per order is ¥ 15 and themrmng
charges are 15 percent of the average inventory per year. You have been
assigned to suggest a more economical purchasing policy for the
company. What advice would you offer and how much would it save the
company per year ? 10

part cost ¥ 20. Theorda ‘
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(e)
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Describe Project Evaluation and Review Technique (PERT) and its

procedure stepwise.

A small project is composed of activities whose time eatimatas. arehsted
in the following table. Activities are identified by their beginning (i) and

ending (j) node numbers.
Activity |  Estimated Duration (in weeks)
i-j ikely | Pessimistic

1 ?
2 5 6 ,
-6 2 5 ‘/
;é : i < | g8
Ny of each activity. -?
ion of i
-3 i
-
5
e salesmen and th qu
ATl in ach - ct it
36
37
4 | 22 38 41 36 36
5| 20 | 41 | 40 | 35 | 39
Find the assignment of salesmen to districts that will result in
maximum sales. 10
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(ii) ~ Describe Algorithm for solving n-jobs through 2-machines. The
following table gives machine processing times for the five jobs on

(i1)

the two machines A and B :
Jobs Processing times (in hours)
Machine A Machine B

1 3 4

2alty of ¥ 10 ' | Fifid 1

V(g t.} wh N{E& period and ‘q’ is the
sviel after reorder. What. would thebastpahcyifthe

penalty cost becomes infinite

For (M|M|1) : (=|FIFO) queue system, derive the steady state
distribution of the queue length. Also obtain the probability
density function of waiting time excluding service time
distribution.

10

15
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(d) (1)  Arecorded lifetime (in hours) for identical items are as follows :
102, 89-6, 54-0, 960, 23-3, 304, 41-2, 0-8, 3-6, 28-0, 73-2, 31-6
Assuming lifetime has Gamma Distribution with parameters A
and v, find the estimate of the failure rate A. 10
(ii)  Consider an item with failure rate function given by
h(t) = ok (At)-1; X > 0.
Obtain the. Reliabili Function
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SECTION B
(Demography and Vital Statistics)

Q3. (a) Discuss on hospital records and ad hoc surveys in relation to vital

statistics information. 10
(b)  Discuss internal migrations, rural-urban migrations and international

migrations. 10
(¢)  Distinguish betw: ity and fertility. Mention the

various me ertili dis relative merits and
demeri &ﬁﬂg‘rﬂﬁl 10
(d) Gi a m@\ expectatio L'sﬂ' and 26 for a
re ﬁr number of
i is 45324. Find the t i 26. 10

(e} D i nsal and post-censal estima i0

inear growth and exponential i .*h tical
10
Q4. the foll ! Cé:
( te itical note on of Indian Cens J&l
1 25

Pearl and Reed tin ic curve fo
25

gt ot ] et |

-19 : 2
0-24 164 2244
INGBs200
30 - . 320
35 -39 ; 916
40 - 44 150 280
45 - 49 14-5 145

Assume that the proportion of female births is 46-2 percent.
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(d)  Fill in the blanks of the following table which are marked with question

SDT-Q-STT

marks (?) :

25

Agex | Iy dy x Px Ly

ol ;-‘;lg:é:g -
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SECTION C
(Survival Analysis and Clinical Trial)

Q5. (a) Define the survival function and the hazard function. Derive these
functions for the Weibull distribution. 10

(b)  Define Kaplan-Meier estimator of the survival function using standard
notation. 10

10

10

soring and lafb-censn Ng Wi tha help of two ex

X is anm—nm %le and & t ,tgarepoaitive
s, identify the ility distributions of X conditional on

i) X>t,

(ii) X<t,and

(iii) t1 < X< to

respectively. 25
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Q7. (a)

(c)

SDT-Q-STT

SECTION D
(Quality Control)
(i)  What do you mean by Statistical Quality Control (SQC) ? Discuss
its need and utility.
(ii)  Distinguish between pmeess control and product control. Discuss

the situations where \ > use 545=10

An improvement in the process has resulted in increase of Cpk from 0-06
to 0:09. Estimate the reduction in % of non-conforming products.
Assume the following : Process average has not changed, Cp = Cpk and
process is in statistical control. 25
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the construction of p-chart (control chart for fraction
defective). Discuss the cases when standards are specified and
standards are not specified. 10

(i) The following are the figures of defectives in 22 lots each

SDT-Q-STT 10



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

SECTION E
(Multivariate Analysis)

Q9. (a) Define bivariate normal distribution and obtain its
(1) Characteristic function, and
(ii)  Marginal distribution of X;. 10

normal dlstnhu on be
6 10 &8
X= :
[9 6 3]
Evaluate the observed value of T for p, = (9, 5). What is the sampling
distribution of TZ in this case ? 25
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(b) e canonical correlation coefficient and canonical variates. In the
usual notations, show that the canonical correlations are the solution of
the determinantal equation

I -1In 212
91 — A Zgg

Hence or otherwise, show that multiple correlation and simple
correlation are special cases of canonical correlation. 25

25

A procedure for disg
esearcher has enough da

W addition, it 18

‘ﬁ meas m&u ded) belong to ..
& P ViE l""'l'u;':ln Tum .'jr-_' : gEn ;"

o e 0 o o 5 v pltions
§i '=.- hurecorded on a new._ite ield he dengity values
_ = 03 and fH(X 5. Given the p scedingin ormation,

m this item m&n gwulaﬁo .

KNown ﬂ.'l,at a,hout 20 '-r. ufall POBibIE itﬂ B

25
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SECTION F
(Design and Analysis of Experiments)

Q11. (a) For the one-way classified fixed effect model :
Yi=u+o+g;;i=1,2..,kj=1,2,..,n),

where €;; ~ N(0, o).

‘ _ e

SSE=8um of Squares due to e
ANOVA table.

ving are three replies
jorial experiment
1 K each at two leve
Replicate 1
np | npk | (1

Replicate LI ‘
pk | nk | (1) | np
5 | np [mpk p | k

J - | Eﬂt eﬁ - ._“__:_._I__I-f.
AL CSIR NETKISS
o _.-.. h:r ssing .
|:'.: Z'.-a;:: x
: .~- . Ob eest:mateuf ation x in a Latin
(d) (i) In a 2°-factorial periment : Ke
e ,ane, ::da anclbde
Identify the Confounding Effects. 5
(ii)  Given the principal block of 2*-design as
(1), ab, ed, abed.
Identify the Confounding Effect. 5.
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(e)  Explain a Split-plot Experiment. How does it differ from Randomised
Block Design (RBD) ? Discuss the advantages and disadvantages
relative to RBD. Also, give comparative study of the Split-plot design

and Factorial design. 10
Q12. Answeranyhmofthefﬂ]luwmg
(a) Let Yy, Yy and Y3 be independent random variables with common
variancaoz and E

__ :@5 >

Prove that bl + hzﬁﬂ + baﬁa is estimable 1 [+ 8
31 + bgﬂ'z + bgfy i is est:mahle. find its Best

-:,=:';_ of treatment 1 :
ir total yield is known,
the estimated treatm:

2
¥ (Ty =T,) |

wvyi B )=k
B A M B

nmon ananceéan PXPE ; .
- ...mwhmmj-

: =0; 25
(d blain basi esign of experiments pointing out the

how thesé prineiples are used in Randomised Block
Design (RBD). Explam ’bhe situations in which RBD is considered
as an improvement over CRD. 10
(ii) Explain the Analysis of Variance of two-way classification data
with one observation per cell. Show that Mean Square Error is an
unbiased estimate of population variance. 15
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SECTION G
(Computing with C and R)
10 RS ees ks B2 i) refix and postix forms. 10
(b)  Write a C program to check if the given matrix is idempotent. 10
{c} Wﬁt.e a C Progra 1IN l. the digits l)fa T-digit Miﬁ?ﬁ
. h 10
{d} 1 BN v ";_-i'. H
lescCen l*l-.': lﬂ

(e)

)

it] ."_{_' . | ; m
J

25
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