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OPTION-A
- Paper : STA-RE- 5016
(Operation Research)

. vAnswe'r either in English or in Assamese. -

1. Answer the following questions as directed :
‘ - 1x7=7

o ot Tes faa ¢
- (a) Fea81ble solution satisfies
RS W&m TGS IR
(i’) only con‘stra,lnts}
@
: (ii)" only non negat:lve constraints .

(et AN aTiﬂ
Gi) (i) and (ii) : | | R
(i) S (i) T -
: (iv) None of the above

@oTq (IS T

(Choose the correct option)
(om. Tev ﬁ?wr)
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" (b) Graphical optical value for zZ can be
obtained. from’

| zawmﬁ?cmwﬁmmﬁawm
_asﬁaonﬁ :

(i) corner point of feasible region

LicEET e i Ry

(i) corner point of solutlon reglon

L T I o
(i) Both (i and (i)

() 9= (i) qEES
(iv) ‘None of the above

8T mmrc‘m@?m

(Choose the correct optzon)A
(o7 T fray)

) A _finite optimal solutions cannot be
~ unique. '

aﬁﬁawmmw& FRIE |
(True or False)
- (o1 3 =)
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(d) ldentify the type of the feasible region
given by the set of inequalities

SO (SGCOI A S Tieer 43¢t e

o
| x-y<1
x-y=2
. x,y>0
(i) . a triangle
(i) a rectangle
TR R
(iiij) an unbounded region
HNRA w2
(iv) an empty region
@) A e o .
- - (Choose the correct option)

) (7 Tev frzy)
(e) In a game-theory, a choice that is -
optimal for a firm no matter what itg
competitors do is referred to as -
- AN RR 59 69, S e
(i the dominant strategy

«Bt ASRHET
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(i) the game ‘winning choice -
o351 Reft stew
ﬁii) Super optimal
S g
(iv) None of the above -
- 895 B8 wEy
(Choose the correct optzon)

(&% Tev fra)

() The purpose of the steppmg-stone
method is to

* (i) Develope the initial solution to the
transportation problem:

AR TR 2l S Reofre vt

(i)  assist one in moving from an initial
feasible .solution to the optimal
solution '

AT AT AU XA TqFE
TN (RS W =W .

(iti) determine whe'ther a given solution
is feasible or not

(I B! AN FSI2R mmmi‘ch
Add w1
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(iv) identify the relevant costs in a .
transportation problem

WWW&%WWW'

-(Choose - the correct option)
(% T f7an)

(99 The solution to a transportation
problem with m rows (supphes) and n
columns (destination) is feasible if
number of positive allocations are

m =R () & n TS (FIIA)I P
<ol ARIZ PR TG mﬂzﬁm
WG TR =W

@ m+n ' (i) mxn

(iii) m+n -1 (iv) m+n+l
(Choose the correct optzon)’
| (om e fran)
2. Answer the following questions : 2x4=8
oo ot Tew fuait ¢ |

(a) leferentlate between slack and surplus
variable.

mmffaw sNifey fordr |

() - What is a feasible solution of an LPP ?
51 tafRe T DI S AL 2
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3.

©

@)

Define two-person, 2ero -sum game.
7o e TV-QeRE (e et )

Write the names of dlfferent types of
inventory models.

YN Nrwe Rifow e Bl
Answer any three questions, : 5x3=15"
Rcent O onw Yos Rty

(a)

(b) .

- (d

d)

Prove that the set of fea81ble solutlons

to an LPP 1s a convex set.

LPPY S3° IR (SiB05! @bt Temy =i5
FGEDLES T ~

What is LPP ? What are the limitations
of LPP? '

LPPSHF{ﬁS{@ﬂ 9Lppawaqiﬁsﬁs?

What do you mean by inventory

- sSystem ? Explaln the various’ costs
. assomated with it.

‘ @%wwm?wwm@ﬁm

Rfen <ve Racw fral

Explain the North—West corner rule of
transportation problem.

ﬂﬁmwwwmmm
U
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(e) Show that the maximin value of a game

is less than or equal to minimax value

of the same game.

orRedl (@ Bt (4o (RN W O ﬁrﬁm
NNSF % I AN |-
4. Answer any three Questions . 10x3=30

wer 7l g fofbre Tes il ¢

(a) Solve the following LPP by simplex
‘method: | |
ICEIGIR GEREE Brtw swfew smam
N ' |

Maximise CRifR) Z=5x+ 3x2.
" subject to the constraints
SRSl ACACT
" 3x, +5x, £15
5x, +2x, <10

and (9%) x;, X 20 |
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(b). Determine an initial basic feasible
- ‘solution to the following transportation
problem using (i) matrix minima method
and (i) VAM’s method.
(G TAo WS VAM A== ﬁwﬁrﬁl—
ARt TR ARl cnfere TS A

fRefaet ==
Destination (W)

Supply
D D, D; D,

(ﬁﬁa@t)
O, 1 2 1 4

o, |3 3 2 1| 50
03 |4 2 5 9| 20

- Demand 20 40 30 10 100
oRm
() What is economic order quantity ?
Discuss step by step the development
of EOQ formula.
- qYAfeT TR AR F ¢ EOQ wﬁaﬁ*ﬁ
R sAvewet SR At =4

(d) Solve the following LPP graphically :
wﬁmaﬁﬁmmwwmwo
Max. Z =8000x, +7000x,, _
-subject to 3x; +x, <66, x;+x,<45,

x £20, x40 and x, x5, 20
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(e) What is the difference between pure
strategy and mixed strategy ? Explain
-~ {wo-person zero sum game with an

example.
| ﬁ@ﬁaﬁﬁwﬁf&i—aﬁfﬁwmw
= ‘”{33]% ‘N—?ﬁ? (&1 TrIRFe GBIC I
W )

R/, Dlscués on the assumptions and
" limitations of EOQ formulae

%%WWWWW 89S
WWI
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OPTION-B'
Paper : STA-RE- 5026
_ . (Time Series Analysis)
Answer either in Engiish or in Assamese.,

1. Answer the following as dil.‘écted.: 1x7=7
CE AT Rawa e ElR S P |

(a) Simple average method is used to
. measure secular trend.
(State True or False)

W%?ﬁﬁwﬁ@f@ﬁaﬁﬂﬁa@
o =@ | (51 & g 1)

(b) The moving average method eliminates
' fluctuation.  (Fill in the blank)

m%%%m NIESO)]
(1 ’*:[?W)

"(c) An overall tende‘ncy of rise and fall in
a time series represents trend.
(Fill in the blank)
«BY W&cﬁa BLA-oTowT FHCEl eqTS]
— aRoeik SRty w@| |
(AT AT 77 F)

{d) Irregular fluctuation of time series is
also known as ‘

(Ftll in the blank)

| (wa‘?éﬁww
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(e) The conclusion drawn from time series
~analysis are not absolutely true.
‘ (State True or False)

et ResFes #[0 cAr ﬁwqi sroopef

oF | (T @ 7 &)

(0 In cyclical ﬂui:tuatlon the length: of the
period is (Fill in the blank)
LTk wfiaw cFgS e At

: (T} 3% 99 W)

(9) IncreaSe in populatlon in India
represents the trend component.
(State True or False)

olRedq I w\wﬁwﬁa eRero! ettt

R (e A A
2. Answer the followmg questmns 2x4=8

(a) State the models used in analysis of-
time series.

ST ReTie IRET I SR B |

(b) Distinguish between seasonal variation
and cyclical variation in time series.

Wﬁ%w—ﬁfbmwﬁﬂﬁﬁmw
sfyefz forat | :
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’

(/0 What do you mean by Time .Series ?
Give examples.

AT e & = ?W‘Tﬁﬂn

(d) Which component of time series is
associated with the following cases ?

PETETI @ﬂﬂtﬁ%ﬁﬂm%ﬂmﬁaaﬁ—
GiTw 27 ?

(i) An after ‘Easter sale in a
departmental store."

- (I @3 Reiti enire Sore Birs
R =@t <o -

(i)  The expenditure of political parties
in the days of election. :

WWWWWI

3. Answer any three of the following questlons

5x3 15
wﬁmmﬁﬁwmwm

(a) Discuss the moving average method of
determining. trend. ‘

A eerel A 5T oTe s fout 3¢k T |

".(b) Explain in brief various vco_m'por'lents of
a time series with suitable illustrations.

Toge WW zmmma RifSn Toni@R
Baiﬂ o
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() How fo find out the trend ‘by the.
(i) Graphical method ?
T AGfeT TSl
(ii) Semi-average method ? 'v
GG Gt TS|
(d) Write the uses of time series.
| TR IR
B (é) -Dlscusé' the ratio to moving average

method of determlnmg seasonal'
variation.

Ay AR qﬁ«mwmwﬂr
| omfet! T T

- 4. Answer the followlng questlons (any three)
10%x3=30

wmwm:(ﬁmﬁw%ﬁw

(a) What is secular trend in time series ?
Discuss the least square method of
determining trend. Also mention the
merits and demerits of this method.

2+6+2=10

Wﬁaﬁwﬁhﬂ%ﬂaﬁwﬁ?mﬁ ‘
Ake AR Ao 9 Awfer! I 31| @3
GO @ A% CRRECH T |
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®

Discuss the ratio to trend method of
determining seasonal variation. Discuss
1ts relative merits and demerits.
6+2+2=10
-wgwﬁwmﬁcﬁw%ﬂaﬁww
A5 fSeT I | TMT @4 I CW
A < | '

Find the trend va.lue's for the following |

. (g
. data by 3-yearly movmg average
- method : .
o fial S ot 3 a@mmsﬂs NI
ﬁil"i—ﬁ PR Sfered 3
Year -|1960 | 1961| 1962 | 1963 | 1964 | 1965 | 1966 {1967
=) :
Sale 5 7 9 12 11 {10 ].8 |12
('000-ton) i
(R
(1000 T=)
Year | 1968 {1969 1970 | 1971 | 1072 | 1973 | 1974
@) ‘ ‘
Sale 13117 )] 19| 14 13 12 | 15
{'000 ton) | -
(Rer)
(1000 B).
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(d)

What do you understand by seasonal

variation in a time series ? Give some .

suitable examples. What is link relative’

method of measuring seasonal

variation ? Discuss in detail..

2+2+6=10

| et agEhie SReT I & Tow

(e)

IR T IR <R | A OO R
T AT GOt B 2 IR WD

=l

Below are given the figures of
production (in ’000 tons) of sugar
factory. Fit a trend line by method of
least square and obtain the trend

" values. | 8+2=10

Weﬁcﬁﬁa%&vﬂm(?ooo ) ezt ==

SURER -l Frew PRE o I/ ovel

Refm s

Year (t)
GEIE

Production (Y;) | 77 88 9% | 8 91 98 | 90

(Tesiti)

1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
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() Write short notes on the following :
' 5%2=10

wﬁmﬁﬁawm%{ﬂn{

i) Irreg\ilar ﬂuc_tuation of time series

FEENS SR g

(i) Cyclical fluctuation of time series

FETETR v /s
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| OPTION-C
. Paper : STA-RE~ 5036
( Survival Analysis and Biostatistics )
1. Answer the follomﬁng questions as directed :
' ‘ 1x7=7

: disCov¢red human cell.

(a) .
(Fill in the blank)

() In type I censoring, the number of
" censored observations is a random
variable. ~ (State True or False)

(c) ‘When two genes are completely linked, ' ;
then their-recombination frequency is ‘
almost ——___ per cent.

| (Fill in the blank)
(d) Survival analysis is also called as:
(i) time-to-event analysis
(i) survival time analysis
(iii) failure time analysis
(iv) None of the above
(Choose the correct option)

(e) What does SIR stands for in stochastic
epidemic model?
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2. |
(@

If T~Exp(4), t>0; then H(f) is
() Ae™ for 4>0 -

(i) #

() A

g -

() i | o
: (Choose the:correct option)

The co-efficient of kurtosis for the .

distribution of the duration of time T

of the epidemic when n —» o is

() 0806

(@) 0-900.
(iii) 1-200
(v) 1406, - S
‘ (Choose the correct option)- .
Answer the following questions:  2x4=8

(b)
e

(@)

‘What is time’ for any survival analysis?

Describe with an example in brief.

What is type I and tyije Il censoring in
survival analysis ? Explain in_brief.

Dfifferentiate between genotype and
phenotype in genetics.

“A simple stochastic model considers

~ only two segments of the population -

while ignoring -the - third” — Briefly
explain with example.
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@

- ®

(@

@)

Answer any three of the followlng

5x3=15

Establish the 1nterrelat10nsh1ps among

death density function, survival
function and hazard function.

What is meant by an epidemic ?
‘Distinguish between simple and general
epidemic models. . - 1+4=5.

Esﬁmate the mean survival time for
type-1.censored data.

Differentiate between latent period and
incubation period with example.

Define hazard function. If X has an

exponential distribution, then prove

that the hazard function is constant.
- 2+3=5

 4. Answer . any three of the following
questions : 10x3=30

(@)

(b)

What is bio-statistics ? What is the need
of studying biostatistics ? Also, write
few applications of biostatistics in

biology and pubhc health. 2+4+4=10

What is censonng and censored data
in clinical trials ? How type-I censoring
is different from type-II censoring?

Explain one-of the methods of analysing -
~ censored data in clinical trials.

2+4+4=10
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(¢)  Define median survival time. How it is
estimated in survival analysis?
Suppose, for a group of 5 students,

_the times to their graduation is 3 years,
“4* years, 4.5 years, 3.5 years and 7*
years. Calculate the median survival
time for the group. (* represents a right
censored data) - 2+3+5=10

(d) Explain how the statistical genetics is
helpful for human welfdare. Also give a
detailed description of the structure of
a human body cell. 4+6=10

(e) If A, 75X are the death intensities
corresponding to. R,R,,---,R,
respectively then prove that the
probability of dying in R;(i=1,2, --k)

. o
is 4/A, where A=) 4.
. i=l

i Derive the special case of po, = oy for

bivariate dependent risks. (Parameters
have their usual meanings)
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1 i E11L1n the. blanks/ Answer the followmg

(@)

()

(c)

@
e)

0 .

- (9

2. Answer the followmg questions briefly :

(@)

Sample characteristics are called

" OPTION-D .
- Paper : STA-RE- 5046

(Survey Sampling and Indian

Official Statistics)

1x7=7
Define parameter.

In simple random sampling, is
the unbiased estimate of the population
mean. '
There are malnly
sample survey.

stages in a

If E(T)=0, then T is an unbiased
estimate of the population parameter 4.
(State True or False)

When sample size increases, sampling
errors also increase.
(State True or False)

- Simple random sampling is also known

as sampling

2x4=8

Distinguish between parameter and
statistic.
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(b) Define sampling and nOn-samplling
errors. : -
(c) Define sub sampling.

(d) " What do you mean by official stahstlcs ?

3. Answer any three questlons ’ 5x3=15

(a) Discuss the merits anddemerits of "
stratified random’ samphng

(p) Define regression estimator and ratlo

' estimator. Mention one advantage of

- regression estlmator over- the ratio
estimator.

(c) Write a short note on NSSO

(d) Describe the advantages of a sample

survey in companson with a ‘census
survey.

- (¢) Show that in simplé random sampling
. without replacement the standard error
of estimate of sample mean is

soo-(2

n

4‘ Answer any three ques'tiohs from the
" following: 10%x3=30
(@) With usual notation, prove that

Vopt < Vpropv S Vran
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()

(d)

(e)

Define systematic sampling. Prove that
systematic sampling gives more precise
estimate of the population mean as

_ compared with simple random sampling

without replacement if and only if

o 82 >.S2, where

Sy = k(N 0 S 3y -7)"

i=1 j=1

(N D ; ZZ(yy y)2

—111

Define proportional ‘allocation and

optimum allocation in stratified random
sampling. Show that in stratified

random 7, is an unbiased estimate of
population mean. 3+3+4—10

Write a note on origin and function of

‘central statistical organisation (CSO)

and its pubhcatmns

() What are the basic prmmples of
sampling theory ? Explain.

(ii) Explain the concept of linear and
circular Systematic sampling. -

Wnte notes on:

(i) Probability proportmnal to size
sampling S

(i) Cluster sampling : 5
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