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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.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question 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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Qus ‘A’ SECTION ‘A’

1.(a)  wiferdht s e (Ta, o, @) F 919 1 GEed € ? A A Hhl ATavasdar
TE IWEIRET W w8 # w4t g | e #§ aiads ® SRom ) ==t Fi |

What do you understand by Statistical Quality Control (SQC) ? Discuss briefly its
need and utility in Industry. Discuss the causes of variation in quality. 10

1.(b) T w zapi;m%ﬁwﬁw(m)wﬁwaﬁrﬁﬂmaﬁwhﬁmm

R(¢) fofae 3k 3@ ove fawean a6 arer s (WA 4. us.) w1 e | aufiery
ITAfeaT 6o UF sitga Efire Sfieq (TH.3R.Td.) it W i |

Consider an item with failure rate Z(¢) = ftj Write down the survivor function R(¢)

and hence evaluate Mean Time To Failure (MTTF). Also obtain the conditional
survival function and Mean Residual Life (MRL). 10

1.0 Trafafea W womm wwen & arft fify &1 s =& & Fifsg .
TATHIE 4x; + 5x; + 6x4
e wfderat & siofa x; +x, 211

X1 — Xy <5

X3—x =%, =0
Tx;+12xy 235

X1 .-:-'-"0, X2 30, X3 =0

Solve the following linear programming problem by using graphical approach :
Minimize 4x; + 5x, + 6x3

Subject to x; +x, =11
xl—xz <5
xs“‘xl "'x2=0
Tx;+12xy 235
x20,x20,x,20 10

1.(d) fe-=afes y-avh @« A, o wdaq # aw sege fofag | f-=afe gr-anh
T ) fuar = el 7 faes @ aw & w oy e sowa ® | et
B, A& 7 €R & WAW T © ale {H, H} ufea e & A1 {7, T} ufeq Bar g
a1 Raest 4, B 3 ®1Q & AW IRl & | 4 o e snege fofae | faerst
A % foe sftean-=aan (A58 fim) fraw 6 amen it sk 37 we @ fag
=1 afnfia Hifsrg |
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1.(e)

2.(a)

2.(b)

In a two-person zero-sum game, write the payoff matrix in general notation.
Consider the two-person zero-sum game where each player tosses an unbiased coin
simultaneously. Player B pays X7 to 4 if {H, H} occurs or {7, T} occurs otherwise
player 4 pays %3 to B. Write down 4’s payoff matrix. Explain the Max Min criterion
for player A and hence define the saddle point. 10

AWM e 6 T R X, T e s ©

HFA ATHE P WA RO | BLX, = 3| X, = 1] 5w A |

Let X, be the state of a flea at time ¢

Find the transition Matrix P. Also obtain B[X, = 3 | X, = 1]. 10

e & forg Frmwr dfm & sma w0 wed € 7 e fwin i swen ) |
Agifee de i Farse | W g gl smafa o € |
What do you understand by control chart for fraction defective? Explain its

construction. Give the theoretical distribution on which the control limits are based.
15

o o Sare wiEn ¥ 50 aEgEt & el & wiw i wf | wdw whiest #
gt gaare i wean Feeifed € T

fem 1 2 3 4 5 6 7 8 9% 10 1 12
ququidr e [ 6 2 5 1 2 2 3 5 3 4 12 4
fem 13 14 15 16 17 18 19 20 21 22 23 24
Augui A Eemr | 4 1 3 5 4 1 4 3 5 4 2 3

uw Iueh e w@fe e ok e & fog s difg | st ﬁnﬁwrﬂhﬂq
T Wad! A & oy gAeE 2
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2.(c)

3.(a)

Each day a sample of 50 items from the production process was examined. The
number of defectives found in each sample was as follows :

Day 1 2 3 4 5 6 7 8 9 10-11 12

No. of Defectives| 6 2 S 1 2 2 3 5 3 4 12 4
Day 13 14 15 16 17 18 19 20 21 22 23 24

No. of Defectives| 4 1 3 5 4 1 4 3 5 4 2 3

Draw a suitable control chart and check for control. What control limits would you
suggest for.subsequent use ? 15

T FE #1000 s & § | e wiemem B are s e $3 § wiete
g whoemae fit ana A 2R $1 W 9w ® | PAfee sioae ) ael st
& T A aged & v o ok so% i e d we @R 9 sre-
FA FeEl H agem & fog o folr T @ | seaw wfemem iy fuifa
Hfe | e wiwa = & S €

quTe 1 2 3 4 5
farerar wrfiean(p) 010 025 050 070 1-00

A factory has 1000 bulbs installed. Cost of individual replacement is US $3 while
cost of that of group replacement is US $1 per bulb respectively. It is decided to
replace all the bulbs simultaneously at fixed interval and also to replace the
individual bulbs that fall in between. Determine the optimum replacement policy.
Failure probability are given below :

Week 1 2 3 4 5

Failure probability(p) | 0-10 025 050 070 100

20

%mﬁﬁrmmnm%ﬁw%ﬁaaiﬁﬁmmaﬁwaﬁﬁm:
AT Z=3x, —x,
e wfterat & siRfa 2x, +x, =2
x1+3x25..2
x2$4
XIBO,IZ?JO
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3.()()

3.(b)(i)

3.(c)

Solve the following Linear Programming problem using Two Phase method :
Maximize Z=3x; —x,

Subject to 2x; +x, =2

xl+3x2$2

x, <4

x20,x,20 _ 15

frafafea frew awen 9 g0 fifSe | yos = w4t 7, 17, 10 3R v & s
A, B, C ¥R D diua §it @t @t qufan ® |
|3 Machines
I a i mw
A |10 12 19 11
w4 B |5 10 7 8
Jobs C |12 14 13 11
D 8 15 11 9

Solve the above assignment problem. Cell values represent cost of assigning job
A, B, C and D to the machines I, I, IIl and IV. 15

& T s wwen & fog g fofe -
AR Z = 6x; —5x, +Tx3+ x4
e ufderat & AdA 2x; +4x, — x5 +x, <4
X=Xy +6x3+7x4 25
2xi +2x2 +4x3 +5.X4=6
X, +8xy +x3=7

X 3ﬂ'(x4 Mﬁﬁa, x230,x3?.-0
Write down the dual for the given primal problem.
Max Z = 6x; —5x, +7x3 + x4

Subject to 2x; +4x, —x3 +x, <4
X; =Xy +6x3+7x4 25
2x1 +2x2 +4x3 +5I4 =6
x;+8x, +x3=7

x; and x, unrestricted, x, =0, x3 =0 5

arfera foraaor 3 gerge e smew wEn (L30Eg,) wWiew F € oK @ ot W
Fftremon & saE |

TF F FH IGAE © fF 9% A SR H 12000 IHEEAT AT A€ H S |
MY SR 100 T Wi 3meyr § R iy af of S it an @i g9 @ 20 i
whr T | @le ¥ 50 T WiH 3 ® | Wi ARQ () niiE smew wem
(EatF,) (i) Wiy o st (ATRY) A Fen (i) Fw et F o= W o |
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What is a basic Economic Order Quantity (EOQ) model in Inventory Control and
state the assumption made.

A Company estimates that it will sell 12000 units of its products for the forthcoming
year. The ordering cost is ¥100 per order and the carrying cost per year is 20% of
the purchase price per unit. The purchase price per unit is ¥50. Find (i) EOQ
(ii) Number of orders per year (iii) Time between successive orders. 15

4.() U FUA IS A W gt b 3 e FE (Rrew) & 4 Saedat (Brew) w st
q Yot & | gl (W gt #) SR AT (S W gt #), fiftm Aet ) g afew
ARG W W o & gy, Fefafea ol # 8w F 3w €

D E F G SECEC]

A 11 13 17 14 250
B 16 18 14 10 300
C 21 24 13 10 400

=

Fra@Fard | 200 | 225 | 275 | 250

Rw 77 ¢ 5 gram awa i s v <t (o) sk Sedat (frem)
F otg § s At | =2 f fify @ swEm R | aRbe snarl gea g e
I |

A Company ships truckloads of grain from three silos to four mills. The supply (in

truckloads) and the demand (also in truckloads) together with the unit transportation
costs per truckload on the different routes are summarized in the following table :

D E F G Available

A 11 13 17 14 250
B 16 18 14 10 300
C 21 24 13 10 400

Requirement 200 | 225 273 250

Purpose is to find the minimum-cost shipping schedule between the silos and the
mills. Use any method. Obtain the starting basic feasible solution. 15
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4.(b)(i) ¥ ffre fr w Ffvaa wfrar gro fiffa & ofFgs o &1 Sieas@ (928 #)
yamTa: dfed 8, fEe wEe p= 160 9 3R o FE UF WE ® | o 6 Aftewaw
e 7 w1 B afe e F Siaaee X F 120 92 3K 200 € F o9 e 6
wrfrerar 0-80 & 7 (VAT SeH GRUT U8 & A A ¢ TE §)

Suppose that the life in hours of an electric Gadget manufactured by a certain process

is normally distributed with parameters p = 160 hours and some o. What would be
the maximum allowable value of o if the life X of the gadget is to have a probability
0-80 of being between 120 hours and 200 hours ? (Normal distribution Table is given
at the end). 10

4.(b)(i) #F g X dhe Fi wrdiss wie § S g wema: |@feq @ e weEa
py=3 MPa 3R oy = 02 MPa § &f$ Y=logX & | &war (Wfs) 10 MPa &
B AT 0% a8 Wifdehdr #T € 7 (WET sied & ford awoit st s
qaR)

Let the compressive strength X of concrete be log-normally distributed with
parameters py =3 MPa and oy = 0-2 MPa where Y = log,X. What is the probability
that the strength is less than or equal to 10 MPa ? (Normal distribution Table is given
at the end) 10

4.(c) UF feurdiica ©R A AFAEE FER & 6 FAMd BT @ | WIEH B FEAT &
AR R 9@ A Feed $ gen fuifa w0 & foau, yeus Feafafea s

T ITART AT © :
SR # UTeh! e § ATEhl
$ "en $r gen
183 1
476 2
68 sfi 3

Gl ded & IR ATeh HER W Tgad & o #eq 10 e Wi g |
sfraa Aeanee wd Wi Aes U ST sen § e wer 12 fee ® | 3 sse
8 W pn ATeH b AT sEEd WiiiEdr p, §d Hig |
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5.(a)

5.(b)

A departmental store operates with three checkout counters. To determine the
number of counters in operation based on the number of customers, the manager uses
the following schedule :

Number of customers | Number of customers
in store in operation
1to3 1
4106 2
More than 6 3

Customers arrive in the counter(s) according to a Poisson distribution with a mean
rate of 10 customers/hour. The average checkout time per customer is exponential
with mean 12 minutes. Determine the steady state probability p, of n customers in
the checkout area. 15

qus ‘B’ SECTION ‘B’
@ﬁﬁ%ﬁﬂﬁﬁﬁqmaﬁw&@ﬁﬁmaﬂtwaﬁﬁm

State and discuss the important points which have to be considered in the
construction of index numbers. 10

s e ¥ s A #, Reht A s 9 Frafafee Smem ot
athﬂmlm%m:

y=1500+300x; x=1,2,3,..
et SRy 2000 2, x @At (=1 ad) 3R y = arfife S=ht wE s H P wE@_N
2| S ¥ T uE A F Faw 4500 THEA I wA Aot glaud
R e e  f Yo we Sfa € B o A e s & fog @ e
e g W @A |

() ¥t wE T A wen § arfis sitea ofy w1 R 2

(ii)%qﬁaﬁraﬁﬁﬁﬁ-ﬁﬁaaéﬁmﬁaﬂwmtﬂﬁmm%w@
et ?

(iii) @ 2020 & forg fonht i wem &1 A @ |

(iv) R mu Waw v whemo i waoar (w) @0 R 2

(v) st $ ada M ewar i faet st za st ad 2020 FE 7
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5.(c)

5.(d)

5.(e)

In a study of its sales, a motor company in Delhi obtained the following least square
equation :

y=1500 +300x; x=1,2,3, ..
where origin is 2000, x units (=1 year) and y = total number of units sold annually.
The company has physical facilities to produce only 4500 units a year and it believes
that it is reasonable to assume that at least for the next decade the trend will continue
as before.

(i) What is the annual average increase in the number of units sold ?

(i) By what year will the company’s expected sales have equalled its present
physical capacity ?

(iii) Estimate the number of sales for the year 2020.
(iv) What is the slope of the given linear trend equation ?

(v) How much excess of company’s present physical capacity is in this estimated
year 2020 ? 10

et A fryaeaar R A ¥ A9 @ TS § ? U g R favaadian
3R Ayar F T T HRW B ?

afe ws e A fEadaar #, g @ d6 a1, 0-80  0-90 TF FGHET I,
A =@ Wew ¥ frg duar w060 ¥ TR R WM 9F I gl gRm ?

What do you mean by reliability and validity of tests? What is the difference

between reliability and validity of a test ?
If the reliability of a test is raised from 0-80 to 0-90 by lengthening the test, a validity
coefficient of 0-60 for this test would be expected to increase to what value ? 10

SEE 3 ® T LR ©

n#) = 0-01 + 0-0001 £

afe W =0 R T SHEEAT 1,000,000 ¥, AN T ¢=30 R TG F1 Bt ?
The rate of increase of a population at time ¢ is #(f) = 0-01 +0-0001 2. If the
population totals 1,000,000 at time ¢ =0, what is the population at =307 10

Mt ¥ ¥ FA-T1 U AN : T TN R (TH.IMEAR.) AR BT ATl
® (@.ﬁ.m.),wﬁnmmaﬁ%%q,mwhﬂﬁmmmﬁqvh
o wafar w8 # W Wil | O Sew Sgd WOl q X IR
o T © |

Suggest which of the two measures : Morbidity Incidence rate (MIR) and Morbidity -
Prevalence rate (MPR) should be used to decide on the amount of medicine to be

sent to a Malaria affected area. Cite an example where the other rate can be useful.
10
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6.() AW W & figia B wwed | F Wi fwwww # wwew v wgfn @ |
3 e o R 7 W y=able” ¥ f vt ¥ W @ wwEEy |

Explain the principle of least squares. How it is used in fitting trend in time series
analysis ? Explain the fitting of trend for the curve y =ab‘c‘2. 15

6.(p) I F Avit W afwfi ffe | = G g w9 o & wEE & S=
(wem) 3 T ? FT F W0 F Hew @ fofe | Freafafaa e St S
TTEaT & St hif |

() L=Y,+U,

(i) ¥ =0Y_,+U,; —-1<8<I1

Define stationary time series. How would you test the stationarity of the given time
series ? Write the importance of stationary time series. Check the following time
series for stationarity.

) L=Y,+U
(i1) K=5+}‘;_]+U,

(i) ¥ =6%,+U,; -1<8<1 15

6.(c) T frfrar (RefRfe) fi suffy o o wm & e fftamt w0
Famd | e fEfar f sof@fa gar s F g Mesde-F@ie (Goldfeld-
Quandt) ¥ T W WHY { WHARY | W WEAW F G FA F ¢ AEER
aiftreron o ford |

IYART T W BT F frg, St 30 9RARt F wE-AnE f a7 F geftg B, 9 H#
4 FAAFAT HT TS & ATE, WA 13 V&0 R 0TI 13 VeI F AHR W ATERY
2w @ (A.UETE.) qEEE R A% gag @ o et an freifea @

Ted 13 MU % ATHR I FEHA
¥, = 34094 + 06968 X;

(7% = 0-8887, RSS, =377-17, df = T@a@=aife = 11)
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7.(a)

fear (Fr 91 &) 13 Ve F AR R FHIHAT :

¥, = -280272+0-7941 X,
(P = 07681, RSS, = 15368, T@a==aife (df) = 11)

IR @ W oot & fou fawn faafoar B sofeafy & g =% 3k s
T ford |

Fan, 11, s%) = 2:82, Fuy, 11, 19 = 446, F13, 13, 506) = 2:53, Fy3, 13, 194) = 3-82)

State the different methods of detecting the presence of heteroscedasticity. Explain

in brief the Goldfeld-Quandt Test for detecting the presence of heteroscedasticity.
Also write the assumption required to apply this test.

For a data on consumption expenditure in relation to income for a cross section of
30 families, after dropping the middle 4 observations, the OLS regression based on
the first 13 and the last 13 observations and their associated residual sum of squares
are as follows :

Regression based on the first 13 observations :

¥, = 34094 + 06968 X,
(” = 0-8887, RSS, =377-17, df = 11)

Regression based on the last 13 observations :

¥, = 280272 +0-7941 X,
(> = 0-7681, RSS, = 1536-8, df = 11)

Check the presence of heteroscedasticity for the above given results and write your

conclusion.

Fau, 1, s%) = 2-82, Fyy, 11, 196 = 446, Fiz, 13, 59 = 253, Fi3, 13, 19) = 3-82)
20

I, & foq w&% g wafE €1 8 gE e Frafafaa @ @ e fifg

(1) Lx = [x + Ix+1 3ﬁ-{ (11) Lx =2 lx - z.H-l dx

5 (logl, —logl_,,)  logp.
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7.(b)

&

Siel
[, = ST (FETE) F FeE S AY x T SAfAa

L, = forax af <hifda @, a7 1, wafrdt F et grRr g x R A (x+ 1) F
Ci

d, = st d wen REdh gy g x R (c+ 1) F A9 F AR
=lL-l

p.= I x F T AR & AG (x + 1) T Sifaa @ H wifiewar €

e = AT x W SiaA Hit wmm

Derive, by starting from a suitable functional form for /, the formula

I, +1 ) I -1 o
N L =-x"x+l and (ii L = e -
(l) X ( ) (loglx-loglxﬂ) logpx
1 C idxﬂ'
o=_+
i) ¢=3+Y,
i=1
where

I, = members of the cohort alive at age x

L,= number of years lived, in the aggregate, by the cohort of /, persons between age
xand (x+1)

d. = number of persons dying between age x and (x + 1)

X
= Ix_ !x+l
p, = probability that a person of age x will survive till age (x +1)

) = expectation of life at age x 15

(i) 400 RrenfEl ¥ ww wden & } | 3hEd 60 R R AWE forem 12 ® | Z-EHE
AR AFE THE H WH Rfe S R auTe qEel & 9 € | a9 @6E
= @ ™ g

JYTITY GHE | 84 |78 | 72 | 66 |60 | 54 | 48 |42 | 36

(i) <@ G 1,2, ..., 10 I Ak GHehl # sigel e wEr 50 R A forer
10 & |
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(i) 400 students are given a test. The average is 60 and the standard deviation is
12. Obtain the Z-score and the standard scores equivalent to raw scores. The
raw scores are given by

Raw scores | 84 |78 | 72 | 66 | 60 | 54 | 48 | 42 | 36

(if) Convert the ten scores 1, 2, ..., 10 into standard scores with mean 50 and
standard deviation 10. 15

100—x
190

7.(c) TF-ARO F [ = ¥ E™, 5<x<100,

wra Hifsig
(i) wiiear foF TF @==1 St A1g 5 R UET T R, 9@ A 60 qF SAfaq @ |
(ii) widar f% uw =afer et smg 30 af @ @ g 80 9% shfam wwm |
(iti) Wi f uw =t St smg 40 9 @, a8 5 af F s W smom |
(iv) 3Tg 40 R Sfad H e |

(v) wifkean 6 30 9 &t g 9 = AfRdl § ¥ TR A o A1 80 TF
Sifaa @ |

On the life table with /, =L'1(;;—’5, 5<x<100,

Find
(1) the chance that a child who has reached age 5 will live to age 60.
(if) the chance that a man of age 30 will live until age 80.
(iii) the probability of dying within 5 years for a man aged 40.
(iv) the expectation of life at age 40.

(v) the chance that of the three men aged 30 at least one survives till age 80.
20

8.a) FW Afret & wwe it fafyr A =rear fifvg |
(i) st & @ & forq Torhla weneAT &1 avfq difs |
(i) FN Searee & wefm fafmr Torhir wEiRt grr v R T stest @ Ak
Fiforg |
13 SKYC-B-STSC
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8.(b)

8.(c)

Explain the method of collection of agriculture data. Describe the

(i) official publications for data collection and

(i) statistics collected by the various official agencies pertaining to agriculture
production. 15

qEF T R (SHLOE.AR.) R g yoe ) (ALOE.AR.) § IR WE WK |
A.TE.AR, =3-29 F F1 GHAQ € ? G o R (ATHAR.) F IO AR SO
F aR ¥ qEART | g 99 X (SLIAR.AR,) R qgf -y ) (SLTRAR.) F
d # gay e |

St 9. AR, (GRR) & =rear Hife 9@ GRR(SLIR.AR.) >1, <1 a1 =1 7 |

Distinguish between GFR and TFR. What is meant by TFR =3-29 ? Discuss the
merits and demerits of TFR. Construct the relationship between GRR and TFR.
Interpret GRR when GRR >1, <1 or =1. 15

& E Toq wlEe f oo & sfemar § o w F g woeik |l
st 1 sy |

frafafen freaia fafaa wisa, ot § s fFafor F fog @, = fER it

JHIT FeT 0 G = B+ By, — BT, + Uy,
Ry waw : I, = ag+ ay¥, + Uy

T AT AT IW-FERT B 2 T, = gy + 1Y, + Uy

AT Yedar™ Y, =C+L+G,

el

C = 399 =g

Y = 3™

I = fay

T =

G = &R =d 3R

Us = qfe (feredta o)
Aieqr § Fasiid =X (endogenous variables) C, I, T 3 ¥ § 3R wHfaia =)
(predetermined variable) G 3R Y, ¥ |

FH W AN S WOITel # Wedeh aHieur it srfiemar (smisfRwmafafad) @ st
W, AR T ®F A Yol S s | ser T ford |
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State the order and rank conditions to check the identifiability of the given system
of simultaneous equations.

Consider the following extended Keynesian model of income determination :

Consumption function : C, = B, + B,Y, — BT, + U,,

Investment function : I, = a5+ oY, + Uy
Taxation function : T, = 9+ nY, + U
Income Identity : K= GELYG,
Where

C = Consumption expenditure

Y = Income

I = Investment

T = Taxes

G = Government expenditure and

U’s = the disturbance terms.

In the model the endogenous variables are C, I, T and Y and the predetermined
variables are G and Y, ;.

By applying the order condition, check the identifiability of each of the equations
in the system and of the system as a whole. Write your conclusion. 20
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aRoft : g9 TaE 93

Table : Cumulative Normal Distribution

=f* 1 %2
X} = —
o) =["_ i dt
¥ 00 . ‘01 02 03 04 05 06 07 08 -09
‘0 5000 5040 5080 5120 5160 -5199  -5239 5279 5319 5359
-1 -5398 -5438 -5478 5517 -5557 5596 -5636 -5675 ‘5714 5753
2 5793 -5832 5871 5910 5948 5987 6026 6064 6103 ‘6141
3 6179 6217 6255 6293 6331 6368 6406 6443 ‘6480 ‘6517
4 6554 6591 6628 ‘6664 6700 6736 6772 ‘6808 6844 ‘6879
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