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~ OPTION-A
| Paper : STA-RE- 5016
'(Operati‘ons .R_eSQGTCh) |
Ar;siuer either in English or in Assamese.

1. Choose the correct answer from the.

' 1x7=7
following :

o e o o T AR SR

. , . e
(a) Operations research came 1n

. existence |
(i) ‘in the year 1949
11949 (e |
i) in the millitary sefvice
(i) during World War 1 g
o o S
'- .(iv) during World Wat 11 )
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-

.(b) For a maxmization LPP model, the
- simplex method is terminated when for
- all values ‘

0t SifE < LPP Wi raeet Breets st )
| 7I Iz Rt TRIE
) 2-C 20
i) Z,-C;<o0
(i) Z-C =0
(iv) Z;<0 |
() When the sum of gains of one player is
equal to the sum of losses to another
player in a game, the situation is known
as .
RGeS —
- IR IR IR ST =, (ofent ¢ig
() biased game
MK ChE A
(i) zero sum game
' T QIR 4= '
(iii) fair game -
R
(iv) All of the above

BT UDIAILBR w5
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(d) When maximin and minimax values of

a game are same, then

'mmmmﬁﬁﬂmﬁﬁmﬁmm

.'(i) " No solution exists.

(e)

I T AT
i) Solution is mixed
- fiftrs S A
(i) Saddle point exists
g ﬁﬂz A
(w) None of the above
' @I IS O T

EOQ is calculated but an order is then
placed which is smaller than this. Will
the variable cost

EOQ % T Bfteat 21 R oot a1 (R
SO @l 1| 9% I b W

(i) i'ncrea:se
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(i) decrease
IR
(iii) either 'increase or decrease

M3 A =

(iv) ne change

C G AR Wy

The solutlon of a transportatlon
problem with m sources and n
destinations is feasible if the number

of allocations are

m B G G n B WW <5t sifRaret

TR TN AT R IR SRS IRt

) men-1

) men+l

i) m+n

(iv) mxn
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(99 If a negative value appears in the

solution value (Xg) column of the
simplex table, then .

ﬂﬁmﬁwﬁw&wﬁmw
T IR, (TS

() the solution is optimal |

3(Sem-5/CBCS] STARE 1/2/3/4/G - 6

.(b) What do you mean by two person zero
sum game ?

@WWWmiﬁmﬁsqm

(c) Write any two advantages of inventory
- model.

 NSBR TAR R 751 AR R B
(d) Write the role of p1vota1 element of the

TR S fa “simplex method.
. . ’ W simfoq TR SRR, oI
© (i) the solution is infeasible ki et
' ' 3. Answer any three from the following
STRINE STER _ , questlons - 9%x3=15
(iii) the solution is unbounded ©oH P [ et fofRtrT Sew TRt s
L TR 27 (a)- Explain transportation problem, Show
- , ' that the transportation problem can be
(i) All of the above considered as an LPP.
%ﬂ«wﬁﬁ@ﬁﬂw ﬂﬁmwﬁmi@ﬁﬁwmmm
~ *IR<=t T LPR, Rpiest Reawat ==
2 Answer the followmg questlons i 2x4=8 (b) Define the followmg terms :
(@) Explain the difference between feasible . - @ Pure strategy
. solution and basic feasible solution. Rog w@fs
TR TG W TR SR ST () Mixed strategy
N GG 3= | ' fiftre s9mfe
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() Discuss the major steps in the solution

of a linear programming problem by
: .graphlcal method.

Bars smfew @Re el sEpR Twgwe -

SR AT REE s 1)

- (d) Explain the basic assumptlons of an
LPP.

<5t LPP 3 31 2tz Tt 1)

(e) Explain Vogel’s approximation method

.- to solve transportation problem.

wwaaﬁmﬁmmaﬁﬂﬁm‘m

WWMWWI

4. Answer any three questions from the

following : e 10x3= 30 ,

G PP ol ﬁmwr fefabre e ot 3
(@) (i) Solve the following LPP by simplex

method : _‘ 5
weTe 7 LPP (5! fr=ai3t siafr smisi

413

. Maximise Z-= 7x, +5x,

(Rt =)

3'(Sem-5/CBCS) STA RE 12834/G 8
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~subject to the constraints

(AR=e! ATACEF)

Xy +2x, < 6
4x; +3x, <12
Xy, X520

(i) Explain the procudure of ABC -
analysis 1n the context with
mventory control .5

SV e eFie® ABC Riead
ATTOLO! [ 1 |

(b) (i) Solve the following LPP graphiéally:

- M 5
TS il LPP (Bt 14 o1 st
3
Makimise. Z = x; + x,

N

(i =)
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subject to constraints (5% ACATE)

From

Demand |7 |12 [17] 9

—2x +x,<1
X;+x,20
x, < 2 _
X1, %, 20

Determiné the initial basic feasible
solution to the following

transportation problem "using _
North-West Corner rule : 5

: WW'WWW—W

M ST ST Sieat o

To Av?.ﬂabiﬁty '

52|43 2

148|116 [15

3 (Sem-5/CBCS) SI‘AREI/2/3/4/GA 10

€ @

"

Explain c_:Iearly- the different costs

that are involved in inventory

probléms with suitable example.
’ ' )

OB IR e Wl KR

(i)

WWW“"M SIS

A stockist has to supply 12,000
units of a product per year to his ‘

- customer. The demand is fixed and

known and the storage cost is
assumed to be infinite. The
inventory holding cost is Rs. 0-20
Per unit per month and .the
ordering cost per month is

- Rs. 350. Determine

TSI (96T AT R aRY
AR 12,000 G316 QN 41T =iat |
AR B 51 AR =R Rt
mmmwﬁwmwﬁwﬁaﬁ

TR O TSR AR (AR <= ol

Lo S TS 020 T W WG

, ﬁmwssoﬁwmﬁfﬁwa'
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() optimal lot size gy
e % e g
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@ @)

(i)

(H) optimal scheduling period f

'mmﬁﬁﬂwto

. (@} minimum total variable yearly

cost . ‘ 5

*Explain the principle of dominance
in solving a rectangular game. S5

wwmmmwwﬁmﬁfm
wmwn

Solve. the game. wherel‘ payoff

matrix is ‘ 5
0T Al (4B I 1 39 siRee
-1 2 g
7 5 -1
6 0 12

3(Sem-5/CBCS) STA RE 1/2/3/4/G 12

. (e )

Prove that the necessary and

-sufficient condition for the

existence of a feasible solution to

- an mxn transportatlon problem

is Za, Zb
J=1
Where a; and b denote the

_ ava.ﬂablhty and reqmrement at the

ith origin and jth destination
respectively. : S

AN TN @ GO mx n AR TG
m«wmammﬁammﬁ@
56 Q5

Y= Zb

i=1

S o b ‘wmsr i YT Tesifge

0 6

3 (Sem-5/CBCS) STA RE 1/2/3/4/ G 13

SR j IR TG Jo |- |
What is saddle point ? Explain the ’
method of detectmg a saddle p01nt

Wﬁ‘{ﬁi? mﬁﬁ%ﬁmﬁﬂﬁ
e 3y <=1

Explain the basm assumptions of
an LPP. S

. 9B LPP 3 WWWWWI
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(i) A person ‘wants to decide the
' ‘constituents of a diet which will

. fulfill his daily requirements of |

protiens, fats .and carbohydrates
at the minimum cost. The yields
per unit of these foods are glven
in the following table : S

| mmmaw«mﬁmm«m

AR 2B, 53 o 2t (S8 Wi o

MR AR | 7Rk A9 @S ag of1 ST
wﬁ%ﬁﬁa%ﬂmﬁmmﬁm
{Re

Food type

Yield per unit
- dfo @ Yoieig

Cost per unit
oo @&

Protein Fats | Carbohydrates

OPTION-B
STA-RE~- 5026
( Time Series. Analysis )
‘Answer either in English or in Assamese,

Paper :

1. Answer the followirig questions as directed :
- ' 1x7=7

©oTe il e Rofrm Sev 2
(a) Apé.rt from regular variations; another

factor called _ is present in time
series. - (Fill in the blank)

OO T AT AU | (*/I?ﬁil‘?ﬂ?W)

- (b) Semiaverage method is used to measure
~ seasonal vanatlon

1
2
Minimum
Requirments
Lo
eRTEmI!

800

2

L ki
3 .
4

.

200

6
4

700

45
40

Formulate the problem into an LPP. 5

TYRB 951 LPP e ARy 2wy |

e,

3(8em-5/CBCS) STA RE 1/23/4/G 14

©

.(State True or False)

NG 1S JaR IR 4R AR o

|l ~ (51 &1 gt Fovan)

Periodic changes in a business time
series are called ____ variation,
(Fill in the blank)

3 (Sem-5/CBCS) STA RE 1/2/3/4/G - 15

SR I @A (95 AT 97 )
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(d) " There are -

(9

_ types of mathematical
models g’iven for a time series.
(Fill in the blank)

'a%tw%——msnﬁﬁwwﬁﬁm’
]

(e)

(ma‘?éﬁqaw)

Name the component of time series to

" which the decline in b1rth rate 1s.

attached

TR B (ARG PR R St
IS WfYS 7R SoNReE A B

The additive model of a time series is
expressed as _____

AT [ 7T

in order.

(Fill-in the blank)
@Wﬁ&f\@%‘mﬁgﬁw
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Sol
(71 312 o3 7))

A time series is set of valyes arranged

(Fill in the blank)
D PRI @i R

2. Answer the following questions :

2x4=8

| Wﬁmﬁﬁawm

(a) State two merits of the method of"

(b)

(@

(@)

3 (Sem-5/CBCS) STA RE 12/3/4/G 17

movmg average.

- 5eT% G wﬁafhmﬁm

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

Wmeww@m@m«m@
wﬁwm

(i) .Strlke in a factory affecting
production :

WWW@WW |

() Quarterly fluctuations observed in
d time series

PRI o7t fawt b‘g?ﬁzﬁas ot
‘Define tl_me series w1thexamp1es.

iz e e fa

Write one merit and one demerit of ratio
to moving average method. ‘

o7 G SIS AT <5 9t i ew?rcm'

- et
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3. Answer any three of the following
questions : . 5x3=15

ool Rizpiza fofant e Sex B ¢

(@) Write the uses of time series.
PIETCAT TRREFRS 72|

(b) Discuss the simple average method.
T NG Ao I 4 |

(c) How do you fit a straight line trend by
: the method of least squares ?

o 5 oimfe e WWW
2ol SEg FRAl 2

(d) Discuss the ratio to trend method.
THlo SFFAe moe! 1l ¥4 |

(e) Find the trend values for the following
data by 3-yearly moving average
method :

o il O #Adl 3 IR 5TS AT AN
2RI NIR CETedl ¢

Year:  |1994 (1995 (1996|1997 [1998 | 1999 | 2000 | 2001
= :

Sale (000 Rs.)

fifee (00 )

84 96 92 | 104 | 116 | 112 | 102 | 114
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4. Answer any three of the following
questions : . 10x3=30

SeR il fof es Te fordl s

(@) Discuss the link relative method of
measuring’ seasonal variation. Also
write its merits and demerits.

6+2+2=10

YeT e OFew [T 1 TIT wiofrs
MG SU! 94671 51 | T3 ZAF @l i (AeTE
fort|

(b)  Explain the method of moving average.
How is it used in measuring trend in
an analysis of time series ?

BETS I “ROUE! I 791 | PN Tofefo

e sfREE 2 R agm = =0

(c) Write short notes on the following : (any.
two) ' 5%2=10
OeTS [MRAICPRBR b3 (OIel o121l 3 (et zoy)
(i) Seasonal fluctuation

AT ORI
(ii) Cyclical fluctuation -
bR SAfRao
| 3l3€m-5/CBCS] STARE 1/2/3/4/G 19 _ ~ Contd.



(d)

)

(iij)-  Secular trend

- af%S el

VDiscuss. graphical method and

semi-average method of determining
trend. Also discuss the relative merits
and ‘demerits of these methods.

- 3+3+2+2=10
MR 2ol Ay T e ofafS o SIS
MG I B [ TS 4% HoIe o ol
W cmavmg iGN 354t | '

How can the annual trend equatlon
Y =.a+ bt be converted to

Wﬁm%ﬁmmﬁNWY=a+m@.

0 monthly trend equatioﬁ

RlESE)

(i) quarterly trend equation
vgdiers

(i) halffyearly trend equation ?
RARLLEC ) SR

3 (Sem-5/CBCS) STA RE 1/203/8/G. " 9

e

)

2006

Fit a straight line trend to the following
data and estimate the sale for the year -
| - 8+2=10
woTe fimt i) ©e o Wﬁﬁs et
PTG T 2006 5 TSR R e =91 3

| Year:

=

2001 [ 2002 [ 2003 2004' 2005

Sale :

ae | 80 | 90 | 92 | 83 | o4

3 (Sem-5/CBCS) STA RE Y234/ 21
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OPTION-C . ' () The co-efficient of skewness for the

/¢

Paper : STA—RE— 5036 ‘ ' distribution of the duration of time T
(Survival Analysis and- Biostatisti cs ) of the epidemic Yvhen n-—-ois

1. Answer the following questions as directed : (l~) oo
o ' Cix7=7 ) o7

(@) The most frequently used censonng ' | (iii) 0-8
scheme in medical expenment is . fiv) 09

| (i)_ nght-censonng scheme (Choose the correct option)
(i) Left-censonng scheme (d) For the hazard functlon of Weibull

dlstnbutlon glven by h(t) az(,a,t)

a, A>0, t20, when will ‘we get an
increasing failure rate?

(iii) random censoring scheme

i) None of the above
(Choose the correct Optzon}

' ing i id to be random if
(b) The hazard rate for th (e) Mating is said to be i

€ exponential

cistribution with p.d. | O P(a4)=g;=99
f (t)=‘/1.?xp(-/1t)’; L,t50 is

® constant . @ P(A.A,) 9 ¢%

(ii) increasihg : A | (iii) P (A,A)

(i) decreasing

(iv) None of the ab.ave‘ | ' ' (iv) (A, )

rrect option)
(Choose the correct option) (Choose the co ptz )

3 (Sem-5/CBCS)-STA RE 1/33/4/ G 22 Contd.
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2.

(7 In which phase of g clinical trial,
healthy voluntee;‘s are’ employed ?

(9) Human cell was discovered by .
' (Fill in the blank)

Answer thg .f following questions 2x4=8

() Define surviva] function and hazard

function. :

~'(b) What are the factors' by which an

epidemic is. characteriseq ?

(c). State simple e€pidemic mode].

(& For  given hazard function 4 ()= 1,

find the Surviva] function S(t)

mean (1/,1).~
() What g

: I‘anzto: I‘sn dom. censol‘ing ? How does
~ €Xperim o asoring ooy in medical
| “Ht? Explain wigp, example.

3 Sem-5/CacS) 57 g 3/G o
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(c) If an epidemic is initiated by 10000
susceptibles and 1 infective with
infection rate 0-002, then determine the
probability ‘of number of susceptible
getting infected till 8 units of time.

(d) Write an explanatory: note on-bivariate
normal dependent risk model.

(e) Differentiate between dominant and

recessive genes. Also explain briefly,
how genetic conditions can be inherited.

4. Answer any three of the following

10%3=30

questions : 7 ,
(@ (i) Define random mating and non
random mating. ' 2

(i)  What is blinding in a clinical trial ?
Explain. Discuss phase-I and
phase-II of a clinical trial.

o 4+242=8

(b) Establish-the interrelationship among
' death density function, survival

- function and hazard function. Hence, .
find the survival function, when .

h(t)=Ag+ 4t ; 2,4 >0, >0
(8)=10+ S 4+6=10
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-independent and dependent risks

- function f (

Ex.plain the concepts of

with example. -~ - 4
Using bivariate dependent risk.

model; Asho‘w; the. transition of

death density from conditional to
unconditional one, : 6

Define the concepts of Genotype,
Phenotype,
Recessiveness- with examples.
' 2x4=8

State the properties of density

t) of the survival

ﬁmeT. 2

Explair; briéﬂy the concept of
Statistical genetics. - 2
Under Tandom mating, obtain the
Probability distribution of AB. 8

(Symbols have their usual
meaning)_

- 3(Sem-5/CBCS] STARE1/2/3/4/G | 26

Dominance and -

0 o

i)

3 (Sem-5/CBCS) STA RE 1/2/3/4/G 27

What is survival analysis ? What
is the basic assumption that one
should keep in mind while
performing sutvival analysis on a
dataset ? Also, define two functions
by which one can model the
survival .data.: 2500 2+142=5

Suppose that T is a continuous
distribution with cumulative
hazard function H{). Show that

H(T)-Bp(). - 5

Contd.



~ OPTION-D
Paper : STA-RE- 5046

(Survey Sampling and Indian

Official Statistics )

1. Answer the following questions :  1x7=7
(@) When sample size increases, sampling
~o.errors __ | (Fill in the blank)
(b) Define parameter.

(¢) What is official Statistics ?

(d) Define fandom sampling

e

(e) Wh:a_t do you mean by unbiased
eéstimate ?

]

g9 P .
araxnetér 1 Constant but statistics are¢
(Fill in the baink)

3 (Sem-S/CBCS) STA RE‘l‘/2/3/4 /G 2g

(State True or False)

e ——

2. Answer the following questions : 2x4=8

(@) Define sampling and non-sémpling '
errors.

(b) What is ‘principle of optimization’ in
sample survey? . - . .- - :

() Mention two differ¢nces vbetween
parameter and statistic.

(d). What is Lottery Method’ relating to
simple random sampling ?

3. Answer any three questions : 5x3=15

(@) * What are the basic principks of sample
survey? Explain briefly. ‘

 (b) Describe stratified random sampling.
What are the advantages of this
sampling method ? '

(c) Discuss the advantages of sample |
| survey ovet complete enumeragon.. B

(d) Write. a note on central statistical office.

(Cs0). . .

(e} Prove that in si .
'~ sample mean is an unblgse
of the population mean.

- ling
le random samp
P d estimate )

3 Sem , A - Contd. |
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4. Answer either (a) or (b) :
(@) ‘With usual notation, prove that

Vort < Virap < Vrg 10

(M) (i) Prove that in ‘stratified random
sampling F, in an unbiased
estimate of the population mean

7. o 5

(@) Write a short note on proportienal

_allocatu?n and optimum allocation

| In stratified random sampling. 5
5. Answer either (@) or (b) :

(a) “;yaﬁ are the methods of collection of
0 flClal. Statistics ? Describe the
composition and functions of NSSO.

(b) g;.sc.ribe the Composition and role of
_"hnl?_xstry voi.‘ Statistics ang Program
Plementation’ in offiig statistics. 10
 6. Answer eithey (a) or (b) : |
(@) Define cluster sampj;

it is conducted i ' d
. Dls 1 an
it . cuss the merits

3 {Sem=5/CBeS) i g 31/G  gq

10

ster sampling, 10

(b) Describe systematic sampling and
‘explain the steps involved in conducting
this sampling method. Discuss the
merits and demerits of systematic.
sampling. . | 10

o ' 1000
$en-5/ca09 sma e 123/4/G 31



