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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 a 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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Ql.

| us A
SECTION A

FreferRaa vl weAt @1 sW g

Answer all of the following questions :

(a)

(b)

(c)

(d)

(e)

forell ATamTd TEET % TH B o IMEIcd % [T SeRge qUl WiW Yidey
1 Farze qo1 frg Hifs |

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

31y qdieror uEneT % wed U wvgaRia aun fod T=nT % Hed Sfa Sdrsy |
Differentiate between a censored and a truncated experiment in the
context of life testing problems.

A sraEanett 1, 2 3 3 aUT IR e ny = (0+7, 0-2, 0-1) AT TH HhE
e § FrefaRaa dseHen wiehdr 3o % U g W,
P[Xg =2, Xg = 3, Xy = 3, Xy = 2] &1 4 A HIT :

Oals =i0-6 0 04
06/ 10:25 50:2
03 04 03

Given the following Transition Probability Matrix of a Markov chain
having three states 1, 2 and 3 with initial distribution ©y = {0-7, 0-2, 0-1},

find the value of P[X5 =2, X, =3,X; =3, X, = 2] :

01 05 04
0:617 052 E 02
03 04 03

e gldesl EEa (ASN) qen frad = e (AT &1 8 2 Tehel Ifa==d
AT & foru gehl o <61 farfer =t @wemsT |

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

fafafaa e Tum wmen & fou gfegwen () = faRay o 38
& Trepifere
Sfeepariertor hIfST W = 2X + 3Y + 57
3id 10X + 9Y + Z < 10
X+Y+Z7Z=230
9X + 2Y — 47 > 80
Xo Y. 7210

10x5=50

10

10

10

10
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For the following linear programming problem write the dual problem
and solve : 10

Maximize W = 2X + 3Y + 5Z

subject to 10X +9Y + Z <10
Xty 1 7= 130)
9X + 2Y — 47 > 80
XY, Z=20

Q2. (a) Rew Tum GEEn (LPP) & §ed #, Tai () U g, (i) GETd &, qe
(iii) SFTYse B 1 giefiE e | guise & fohedt LPP % |t gamma &l
1 HY=T Th o 9= g1 2 |
In the context of linear programming problem (LPP), define the terms

(i) basic 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. 15

(b) = ST R K orerd guH 3 SIS T | 9 36 TR o n EHMIRI Siel
1 Aol F Set T Tehe PR SR T R | Af $e Ry % HEer & A
) gl 1 TS HH R T Tadd i foveEer sl w9, 9 R
R AT I, A Hopt ek <1 fveaeiaar & g g ssten g 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. 15
(c) OfF ] w1 OfE HeHl H ° Uedeh shi Uh Y it foRam STHT B Ul delg
Eqp|

1 2 3 4 5

A 25 29 3L . 42 37

B 22 19 35 18 26

ERIIE C 39 38 26 20 33

D 34 27 28 40 32

E 24 42 36 23 45

g T g fop SevE e @A Bl =ITaH HET @, FHE I gl FHebilety |
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Q3.

There are five jobs to be assigned one each to five machines and the
associated cost matrix is as follows :

Job

1 2 3 4 5

25 29 3! 42 AT
22 19 35 18 26
Machine 39 38 26 20 33

34 27 28 40 32

e R SR A =

24 42 36 23 45

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

Riffla sedt % shei Pdww § e 3 a9 T % Rre fifte B
e T B 2

Sl WL 6 10 gehel < e d qre w gRomw frefafee grel § g mo
8 | FfAl 1 " & foe o = ) o Hif qen s e Al R
Tshy fFomor § 8 a1 98l |

Se EEEI L o b gt D R B E R RS

PRI, L b e g e e g kg

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. : 1 2 3 4 5 6 7 8 9 10
N f

P e e e R
Defects :

20

20
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Q4.

(b)

(c)

(a)

we figia ®§ wgEdr &1 Rrgia w7 2 guemse aun fFefafed smaaer e
T A YIS i H SHHT IUANT shIfT ;

I
I II 1111 S VS

1 18 4 6 4

2 6 2 13 7
Rgeire! B

3 11 5 1 3

4 7 6 12 2

What is the dominance principle in game theory ? Explain and use it to

solve the following rectangular game : 16
Player A

il S {1 | Eangl

il 18 4 6 4

2 6 2 13 T

Player B
3 L0l 5 145 3
4 i 6 12 2

Teieptor gfiere | YRR B 9Tel Uhd aot fgun: e STEieHIel s v
Hive | TREt gfeee TN %k Heh ATYEIU Bad bl GRHTNG
hifelT |

Describe the single and double sampling plans used in acceptance
sampling. Define the operating characteristic function of a sampling
plan. ; 15

YTRehdTcAeh dTfeTehl THENS ¥ 379 1 T9ed & ¢ foFT T &n adl
dTcshlfeTeh |1 & T1Y T UTehdTcHsh dlicteh] Hg®l o dad &9 ohl fere=H1
ST |

qH eitfore o wep fea o forelt fafste awg 6t win 1 wilerar =mca fafaRea

g
0:1; 0 x<10
f(x)z{

0, %= 10
¢ T & wim 1 9fae T THREHH 1 HHL A 2 | HIH Al (b gl H uen
g 1 ufd fo 3ohs 9RO AT ¥ 0+5 B A1 $hTS Shl Uid T RHI @mTd
T 453 | Ife Ul sh1E 1 T WA T 0-5 7, A1 Fel o Therad ITEY WK
w1 Fyifa Him |
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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

Ol SE0i<ixi=< 10
1160 =
0, x > 10

The demand is assumed to occur with a uniform pattern during the

= N~

whole day. Let the unit carrying cost of the item in inventory be ¥ 05
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.

YhR-1 G JhR-11 o @Ue-afia dehi (ATehel) < MR T FILETARRY Hcel
f(t) = ne M 4> 0, t >0 & 9T et o 3T =hl THEAT kT GV i |

Describe the problem of estimation of the parameter for the exponential
density f(t) = Ae™: A > 0, t > 0 based on type-I and type-II censored data.

ue A, & S| =1 hit syt @ 7 2 Fefafad @ ol # 5 w1 6
T i =X qepflen 1 IUFT HINT

ATHIRTT SHINT 2 = 12%; + 20x,
3 6x, + 8%y > 100
Txq + 12x5 > 120
X1, X9 20
What is the use of artificial variables in an LPP ? Use the artificial
variable technique to solve the following LPP :
Minimize z = 12x; + 20x,
subject to 6x, + 8x9 = 100
Txq + 12x4 2 120

X1, X920

20

15
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@us B
SECTION B

Q5. TAAferRaa Tt w1 3w iR
Answer all of the following : 10x5=50

(a) FNEd Hog & I gRWIva hife qem Iuehl iR o1 g Hifvm |
ATTehIshd Hcg QU I 3Teh! TUHT <h1 TIfeRTl o w1er wmermsy |

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

(b)  TohfoTT Shl THEAT T B 2 7-FehfoqT e t-EehieAT ohl Ul shifvfu |

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

(c)  Heehlehl o TIT ehieiieshuvl Ti&ror <l giewmem €ifSre | forelt Terehies <1 Sereao
AT STt 38 wlierr sl Fgse T B GU1 Teh Ieel Y 1 38 HqE T Sl
gl |

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-=Ri ot wE e e
Y=XB+TU,
3 Frefiad Gres 1 s SR -
M f=XXXY

Gi) V(B)=(XX)L c%

For the k-variate general linear model
Y=XB+U,

establish the following relations : 10

)

@ B =XXX1xXY

() V()= XX o
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(e)  Torell b1t Avft & fadiwwr % forw i qIEl AT R A S R 0
frefeiad awehi (stiwe) % foe wamse ety frw wer Thiae aTey hi

ShIATaY o1 faertor sy |
7 T
1 130
2 127
3 124
4 135
5 140
6 132
7 129
8 127
9 145
10 158
11 153
12 146
13 145
14 164
15 170
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Why are moving averages calculated in analyzing a time series ? State
how you would determine the period of the moving average for the

following data :

Year Value
1 130
2 127
3 124
4 135
5 140
6 132
7 129
8 127
9 145
10 158
11 153
12 146
13 145
14 164
15 170

Q6. (a)  TOKIH ferfRral <A1 SRl ShEQ BU SREEA WG & Y w1 T ¥ 2 e

TEI % AU wuenl (rEl) F U wHEE W ARSE 9% % smeem
(fptem) &t el wa G ffyr 61 fordmmm i |

What do you understand by population projection using mathematical
methods ? Discuss the Pearl and Reed method of fitting a Logistic curve

to a set of data for population projection.
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Q7.

(b)

(c)

(a)

ggaE (TfHRH) < wmer wr R 2 fohd) dwmene s § gree o
fiRiEdr & fau we ayravas 991 wicd ufoey &1 urd Hifve | Sefeied
frest o erfierar <k s Hifse

YT ; C,=ag+a,Y, +a,C, ;+u,

t t

ferer I, =Dy +bgy, + byl | +u,

Hal &d1e Y, = ¢y + c1Yt+ C?.Mt+ Ugy

AN ; 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: C, = g tagY, +a G Hu,

Investment : I, =bg+byy, + byl . +u

1 2t

Money Market : v, = Co+C Y, +coM, + ug,

Income : Yt = Ct 4 It + (?rt

Ve H (1) SHEE, 99T (i) HY ¥ gefEd adqm § o wifeasy
frepral W e feooft fafau | 5@ gor & sriwel § wrafiuq g g =@
32

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

(i) population, and (ii) agriculture. What are the principal publications
relating to such statistics ? 15

T Hggray < faeem shifsy | e
Y, =pX, +Uy; U, =pU, _,+¢ % W1

ST Ee,) = 02 B(ge,) = 021, % fag
B T 3ATeheTeh 9T <hIfTT | Sfsia-amea Tier <1 fauly &9 4 Ieei@ i |
Discuss autocorrelation. For the model
Y, = X, + U; with U =pUy . +eg
where E(at) =10'and E(stet,) = 03 I

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

(b)

(c)

(a)

() fofier g % Gerehiehl 1 SUAAIAT I TAARY, | Teh T8 FAhIeh ol
o Trerott <Al Tse HT =1fEY 2 AT Hehdi H, eI T 8 foR
2 Pgdg = 480, X pya; = 340, X p;q, = 1220 94T X p,q, = 852.
SR AT YIS S I oh A T Shitore T qRemm W foeR oI
i |

(i) =@ UG gIHH F=1 § ? ARG Py, = 121%, Py, = 169% B, Tl
P, <1 HTH F1d T |

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

Y Pl = 480, X pya; = 340, X p1q, = 1220 and X p;q; = 852.

Find the values of Laspeyres and Paasche index numbers and

comment on the results.
(ii1) What are chain base index numbers ? If POl =1 1:21%:; P12 = 169%,

then find the value of POZ‘

ferefl hrer oot § =shrr gftEdHl & WWE i HHEEY | e dREdT T
fopm g g § 2 srgfiss ufedal & w1 s[Efaa smfees fafy =1 ¢
WETehT TEqd <hIfTT |

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

method of measuring seasonal variations.

Tk 9 Gl o B 2 TR 9 wwoft o 3raFel i, sk STid ST el
e S SdTd §Y, FESSE | L, x Y W GUINN hl T, % oY
frafefaa aroft & fou g w e & fow o= wreft i g Hii

v |
D

X! 0 1 2] ) 4

I w00 Ra0 N 80 ES L 60 R S 0RO
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What is a life table ? Stating the assumptions involved, explain the
elements of a life table. Given the following table for [, the number of
rabbits at age x, complete the life table for rabbits : 20

Xt 0 il 2 3 4 ) 6

lg= 11000 H90Es 80 s S B0 S0l o

(b)  forem ferenfere w1 @ 19k & 2w B @ 9w frww Rraem Ry 98 @
Fﬂﬁﬁaﬁﬁmwaﬁﬁfﬁwmﬁnaﬂﬁ%?

What is the meaning of heteroscedasticity ? What happens when we use
ordinary least square procedure to a model with heteroscedastic
disturbance terms ? 15

(¢)  effvreh Tal AATSTMe, SR & STedieh! sh1 forgaretian qom Suar (=) 6
STIYROTSAT h! HaY § FHEY | fovagiaar e qen Suar (J1=idr) one
ol T i o fofq weh forfes <1 gl Hifdme |

Explain briefly the concepts of reliability and validity of scores in
educational and psychological experiments. Describe a method of
obtaining the reliability coefficient and the validity coefficient. 15
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