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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting
questions : ‘

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions- no. 1 and 5 are compulsory and out of the remaining, any THREE are to be
attempted choosing at least ONE from each section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in « medium other than the
authorized one.

Wherever any assumptions are made for answering a question, they must be clearly
indicated.

Charts/ Figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left
blank in the Question-cum-Answer Booklet must be clearly struck off.
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Q1.

©us A
SECTION A

FreaferRaa gt a94T 61 ST i

Answer all of the following questions :

(a)

(b)

(c)

(d)

forell ARG THET % T g & Afedcd o [T 31avds qYl wdiW yfdey
! Fqrse qur fag Hifs |

State and prove a necessary and sufficient condition for the existence of
a solution to a transportation problem.

31y ol Teena % Tey ¥ we-aiid o fod T % Aed Si §ansy |

Differentiate between a censored and a truncated experiment in the
context of life testing problems.

{9 SreE 1, 2 S 3 der IR e 7 = (07, 0:2, 0-1} JTedl Teh AT
STl H fAEfIRad Fehao1 TTRrehdT 3o & o a1 X,
P[Xg =2, Xy = 3, X; =8, X, = 2] %I 5 FTd HIfq

01 05 04
06/ 02, 02
03 04 _ 03

Given the following Transition Probability Matrix of a Markov chain
having three states 1, 2 and 3 with initial distribution ny = {0-7, 0-2, 0-1},
find the value of P[X5 =2, X, =38, X; =8, X; = 2] :

01 05 04

06 02 02

0-3 § 043 503
e dfdesl G (ASN) qer 3iea T e (ATT) 997 8 7°That Sia=ad

AT % T gt T <t fafer =t wwemsT |

What are Average Sample Number (ASN) and Average Total Inspection
(ATI) ? Explain the method of their calculation for a single sampling

10%x5=50
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10
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Q2.

(a)

(b)

(c)

s e g (LPP) % Eed H, 9l () Ul g, (il) GEId &, e
(iii) SFUY B 1 g Y | gwisy fb el LPP < wut g@Ta gl
il FR Th FAGE THI T @ |

In the context of linear programming problem (LPP), define the terms

(i) basie solution,. (ii) feasible solution, and (iii) non-degenerate solution.
Show that the set of all the feasible solutions to an LPP is a convex set.

T S R K e AT F S8 T E | 6 §6 TER 6 n HHHTI Sel
1 Soft H SIgHT T b i &1 TR | A FD FEF o HaeH & fog
Tf} 3TgFa] ol A T T Tcieh SHIud s [SvaE-Rel ! gqH, HH AN
R HT ST, it el fehr A fapermigan & fo g sdsrh e shif |
Suppose that K components are connected in parallel. Then n such
parallel connections are hooked up in series into a single system. If each
component has the same reliability, say R, for a certain period of
operation, assuming independent components, find an expression for the
reliability of the entire system.

ot ] et T B SR S Tk h faafte- feamS 1Al Helg
AT 3TegE e foan mn 2

oDl

~ ¥ ~
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Q3.

—_— —— —

Machine C 39 38 26 20 33
D 34 27 28 40 32

24 42 36 23 45

Solve the problem assuming that the objective is to minimize the total
cost,

fAfid serrgal o sTrerfien e & wgee € & i & fore e e
e R 8 ?

Al wHET 6 10 el & e #§ wiw e gftums Fefafes gl § fe
8 | ZfeAt 1w & fag e =i i o Hife qen s e A fe
kA FEEv 4 & 91 & |

G )L NI 6 { 2.0 3) IV »

PR LR o> 8RB, = 8 M e e i v e L

What are the different control charts for attributes used in industrial
inspection of manufactured units ?

The following table gives the results of inspection of 10 pieces of woollen
goods. Calculate the control chart for the number of defects and
comment whether the process is under control or not.

Piece No. : il 2 3 4 5 6 7 8 9 10

Number of
Defects :

20

20
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4 i o] 1% 2

(¢) eltertor ufderm H WYeh &4 drel Tehel ¥l fgen: ufd=rm smisHiet &1 9uH
S | forell ufderm rEieHT % Heres AMTE wed ol g
Shifere |

Describe the single and double sampling plans used in acceptance
sampling. Define the operating characteristic function of a sampling

plan.

Q4. (a) WITehdlcHes dTfefehl HHEATRA W A9 91 THA & 2 foH1 U9 AT ael
qreehifetsr AT & 1Y Ueh WTRehdicash difetshl figst & daq &9 ol fod=mn
CAEC
e A 6w fea o Tt fafSte sq b1 91 =v1 wifepar =qca A=fefiad
] !

{0-1, 0<x<10

)=

0,  2>10

ot fem # A7 o1 gRET TREEE @ HiHL AR | HH R fh gl A g
&g 1 T &7 g 9RO @Fd T 0-5 @ 91 gehls sl ufd fT wHl @rm
T 458 | Ifg ufd sTs I A @A T 0-5 7, A1 Gl < TFHRAAH MG KT
&1 faifia hIfm |
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(b)

(c)

What do you mean by probabilistic.inventory problems ? Discuss the
continuous case of a probabilistic inventory model with instantaneous
demand and no set-up cost.

Let the probability density of demand of a certain item during a day be

ey 0<x <10
fx) =
0, x > 10

The demand is assumed to occur with a uniform pattern during the
whole day. Let the unit carrying cost of the item in inventory be ¥ 0-5
per day and the unit shortage cost be ¥ 4'5 per day. If ¥ 0:5 be the
purchasing cost per unit, determine the optimum order level of the
inventory.

ehR-1 YT ShR-II o Gug-afsid Hrehi (ifehgi) & YR T TEAERE T
fit)=re ™M A > 0, 6= 0 & ToTU UraeT o 3Tt <hl THEIT Shl FUiH. ShINTT |

Describe the problem of estimation of the parameter for the exponential
density f(t) = ?\.e'lt; A >0, t >0 based on type-I1 and type-II censored data.

T . 7 g =t el et s 7 2 Freifcfed td L d, o gd e %
feTu, shfom =X Teheieh o1 SURIFT <hIFSTC,

RTTHTRTT TN 2 = 12, + 20x,

i 6x; + 8xq > 100
Ty +A2x g2 120
Xy, X9 2 0

What is the use of artificial variables in an LPP ? Use the artificial
variable technique to solve the following LPP :

20

15

15




Q5.

@ us B
SECTION B

Faferfaa |ft &1 3w 9
Answer all of the following : 10x5=50

(a) SRR Heg &X & 9RIia hIfST qen soeht sfEn &t 3fi| hikm |
HIFehiehd 4cg Gl <hl 3ehl U] 6] ferferi o |1e THATET |

Define crude death rate and point out its limitations. Explain
standardized death rates including the methods of their computation. 10

(b)  ThictiT shl THEAT T & 7 7-Fh oA AT t-Teh oA &1 FUid HIRT |

What is the problem of scaling ? Describe z-scaling and t-scaling. 10

(c)  HEHIhI o TC hIeilcshHvT TIET ot aRamST §ifvTe | foret grehieh o1 Sgrmwr
ST Sl §9 918707 ohl Hgse AT B IUT Teh IGTEWT SINE, S 8§81 Edse  hidl
3

Define the time reversal test for index numbers. Give one example of an
index number which satisfies this test and one example which does not. 10

(d) k= 9t gm s e
Y=XB+U,
7 Frraferfiga arsi s v Fifm ;
@ B =XXIXY

(i) V(p)= XX o
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Q6. (a)

What do you understand by pcpulatmn projection uamg mathematical
methods ? Discuss the 'earl and Reed method of fitting a Logistic curve
to a set of data for population projection.
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Q7.

(b)

(c)

(a)

YgeE (SA9H) B wEn w2 2 et swAicts. wilie § g 6
sTfiRigar o foU v AEvge qon gl SfiEy i v S | Seiiied
st o efisrar bl s Hifsu

YT ; Gf=ag+a,Y, +a,C, ;+ Uy

[ECEIE It=b0+b1yt+b21 +u

t—1 2t

RIS : ByBe= c) + ¢, Y, + cgbl, + ug,

A ; Yt:Ct+It+Gt

What is the problem of identification ? Deduce a necessary and sufficient
condition for the identifiability of parameters in a structural equation.

Examine the identifiability of the following model : 20
Consumption : Ci=ay,+a¥, +a,C, _ 1+ Uy
Investment : I =bg + B+ DI 1 +uy,

Money Market : vy, = Co + ¢ Y, + oM+ uat'

Income : Yt - Ct + It + Gt

WHAes # (i) SHEE], a9l (i) PN o geiEd gq9H § W aifeTdE
frerral W we feowft fafu | 3@ wehR % stfel ¥ wrafHd TET YR
g ?

Write a note on the present official statistical system in India relating to

(1)'population;.and (ii) agrieulture. What are the principal publications
relating to such statistics ? 15

- Hgaraey hi feereqT i | fest
Y, =pX,+U; U, =pU, | +¢, % 91Y
31—G'TE(Et)=0?[‘€‘4T E(ee,) = ch,%F:%IT{
B <hT HTehcish YT <hIfSIT | SfeH-ameda qieqor =1 femiy &9 § Seoi@ HifvT |

Discuss autocorrelation. For the model
Y, = BX, + U; with U, =pU, ,+¢g

where E(et) =0 and E[stet,) = crf I

find the estimate of . Specify Durbin-Watson test. 20
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Q8.

(b)

(c)

(a)

(i) fafirs gehR o Edehichi <hl SYFMIET I ddcllSU | Uh A< echish I
for wieTor 1 Hese S =iy ? WH Hehal ¥, ez e 2 R
¥ pPodp = 480, Z pya; = 340, X p;q, = 1220 9T X p q, = 852.
ROL AT TY h FIhIh! o W A IS ql IRUHET W e s
I |

(i) SEEN ARG FIHF T8 ? AR Py, = 121%, Py = 169% 3,
P, 1 HIH 31 IRTT |

(i) State the uses of different index numbers. What tests should a
good index number satisfy ? In the usual notations, given that

2 Pody = 480, X pyay = 340, X pyq, = 1220 and 2 p;q; = 852.

Find the values of Laspeyres and Paasche index numbers and

comment on the results.

(11)  What are chain base index numbers 7 If P01 =12 1%; P12 = 169%,
then find the value of Poz.

fopell et Aot § s giadH] o FEHTE S GEeEY | RIS qited
fope wehR firer 8 2 kfAss uitEdH o @mg 6 spafoa smifaes f&afy =1 o
@TehT WA hIT, |

Explain the nature of cyclical variations in a time series. How do
scasonal variations difterfrom them ? Give an outline.of link relative

method of measuring seasonal variations.

U oy grofl a2 7 fRElt o wreft & oTe¥El R, $eh AAd AW aTe!
AT 1 SAd §Y, WESMEE | L, x Y W TR hl TN, % AT
frfafea areft & T 89 W @wisl o T o= 9rvll i gl <IN ;

o |
o9

: & 0 1 2 J 4
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involved, explain the
[, the number of
20

15
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