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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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Qqus ‘A’ SECTION ‘A’

1.(a)  wifeudht Joraan e (g, #g, @) & 9 1 a9 € ? SN W 3h! ravashar
T IR R "gE9 # ==t A | et # aRads F s ) w=t Hifg |

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

L) fwm ® Z(t)=;i—laﬁ%ﬁa@(m)ﬂﬁ?RﬁﬁQ|3ﬂﬁﬁﬁmW

R(¢) Ty 3R 38 o=e fawerar 9 wen s (@A) s fifsg | aufaery
IASNIAT HeF UG 3iea Efie Siteq (T.3R.Te.) Wt s hifsg |

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

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

1.(c) Trafafea e wmw aaen @ 3rh fafy o1 Swm =& g0 fifg
TATHIE 4x, + 5x, + 6x3
e wfterat & siwta x, +x, =11

X1 — Xy <5

X3—=X =%, =0
Tx;+12x, =35
x20,x,20,x;20

Solve the following linear programming problem by using graphical approach :
Minimize 4x1 + SXZ + 6X3

Subject to x; +x, =11
X1 — X, <5
X3=X—%,=0
Tx, +12x, =235
x20,x,20,x;=20 10

1.(d) fo-=afs y-avh g« #, 9w G9a A A snegg fafae | f-aafe g-anh
A | R = &l v faas & aw § & foger R sowar € | faendt
B, A 7 TR H WA a1 § Ale {H, H} dfeq a1 & I {7, T} wfeaq Bar &
FqaT TGSt 4, Bt 3 T & AW IRl & | 4 H gae snegg fafag | faarst
A & foe sftean-=Fan (FF ) e & e fiftg ik 3@ we w=m fog
% gfenfya Fifs |
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1.(e)

2.(2)

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 {T, T} occurs otherwise
player 4 pays %3 to B. Write down 4’s payoff matrix. Explain the Max Min criterion
for player 4 and hence define the saddle point. 10

7 e @ T R X, G g s @

HHAT AT P WA T | BIX, = 3| X, = 1] ¥ ww R |

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

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

FRargaE & fog e dfet & sma F0 g € 7 e i < emen w |
gt a9 i warsy fa w e gt sneania Bt € |
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

W A Sae wiEn & 50 aEgEt & wfied ft wiw & W | wdw et #
Qugel Saare fit we freeifaa aE T

e 1 2 3 4 5 6 7 8 9 10 11 12
duguidEenr [ 6 2 5 1 2 2 3 5 3 4 12 4
fm 13 14 15 16 17 18 19 20 21 22 23 24
Aupi frEem (4 1 3 5 4 1 4 3 5 4 2 3

uw I9geh e g s iR FeEw F fog s dif | i e %ﬁqnz
AT Rad! SN & forg gEmER ?

3 SKYC-B-STSC



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 o224 '3 06 1 §« 9580041 13

No.of Defectives| 6 2 5 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 FFE A 1000 S & § | Afehia wfoeed B an seRid TR $3 § e e
g kg & aFa SR SR $1 whi o ® | v s ) @i St
H T& AT aean & i fon mar ok o afifes e § w89 A srewr-
FAT deEl H dged & fog W fofg forn wn | sweaw wiemem Ay fFaifa
Hife | fawerar wifleren AR € WS € -

ik 15 1 2 3 4 5
fasserar wfiran(p) 010 025 050 070 100

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 1-00

20

ﬁuﬁwﬁfﬁmmaﬂ%ﬁwﬁf@aﬁmmmaﬁmﬁﬁq:
AR Z = 3x; — x,
a1 wheret % siaia 2x+xy =2
x1+3x2$2
st4
x20,x,20
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3.(0)()

3. (b)(i)

3.(c)

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

Subject to 2x; +x, =2
x1+3x2$2
XZS4
x120,x2?0 . 15
frafafaa fraam awen R g hifve | wos 7\ weiat 7, 10, 07 3R IV & &1
A, B, C 3R D diga §t 9Frat St qufar € |

7= Machines
I o 1w
A[110 12 19 11
¥d 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 7, I, III and IV. 15

& i s wwen & fog &t fafaw -
AftrepaiaRRTT Z = 6x; —5x, + Tx3 + x4

e wfterat & sirta 2x;+4x, —x3tx, <4
X=X, +6x3+7x4 25
2x;+2x5 +4x3+5x4 =6
X +8xy +x3=7

x13ﬁTx4 mﬁlﬂ, xZBO,x:;?O

Write down the dual for the given primal problem.
Max Z = 6x1 —5x2 +7X3 +X4
Subject to 2x; +4x, —x3 + x4 <4
X; =Xy +6x3+7x4 25
2%, +2x, +4x3+5x4, =6
xl +8x2 +X3 =7

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

aifre frmr & genE snlis sy wEn (3.0.F,) Wied F@ € R wH ot T
sifiremon @t SaTsy |

TF F W AEE § 9% oo S H 12000 ST AWTER A€ H SR |
FRY AR 100 TR Wl 3meY B R vl af o S it awnia @i g F 20 wiava
whr T ¥ | @de g 50 ® Wit s R | W@ AR () i smewr wEm
(E.30.7,) (i) wia af st (&) H Fen (iii) Hw el & 9 W T |
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4.(a)

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

TF T A A W gt 3 ufer et (Rl @ 4 Fedar (frew) i sest
Ao & 1 gl (R gt #) ok Wi (o W gt #), fafi wet ) g aRaed
T Wi W g & am, fefafen st # wee § g €

D E F G SAEEC]

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

&

ATAFHRATY 200 | 225 275 250

RW 78 ¢ 5w ava Rt s wfema wat (o) ik et (frew)
F = § s Aifg | wE o iy @ SEm )| aRfe sl gEa ' we
o |

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 200 225 275 250

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)(1)

4. (b)(ii)

4.(c)

M e & e fifera wfen grr fiffa & wiffs e &1 Sadee (F9e #)
JEWTIA: dfed ©, fords W= p= 160 W2 3R o FE Tk 9F & | o B Aftman
et 7 @1 BN afe A9e & S X F 120 e 3R 200 W F ST BN
wTfreRar 0-80 & ? (YA e WRVY U8 & 3@ H of TS B)

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

is normally distributed with parameters 1 = 160 hours and some . 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

AW AR X dshie B aedigs afth & S Ao yama: sfea @ fas wmw
py=3 MPa 3R oy = 02 MPa & S@f% Y=log,X ¥ | &war (vfw) 10 MPa ¥
T W AT T SR Bl Wiidhar 11§ ? (VO se & ford anolt srad gs
F4R)

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

E feurdiied @R A9 AHASE FS & G G BT § | ATehl hl GG &
R W G § weedt d wen fraifka aa & fou, weus Frafafea sgee
H IEN AT © :

WSR # Areehi LEICE I e
6w Ht wE
183 1
496 2
68 JAftw 3

Tl Fed % IFER ATEH HER R Ie4d & s wer R 10 IeH wfd = |
T SFASe T Wi AT Tk I sied & o wrer 12 fme ® | = stse
& N n UTed I T e Wiikedr p, d iR |
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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
4t06 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. v 15

gvus ‘B’ SECTION ‘B’
gEwiat & Frfn # fg TW T weagt frgel @ wame ok w= difo |

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

F fef F e A §, e f @ A s ¥ feafafea ggae @
gt e TR
y=1500 +300x; x=1,23,..
et IRy 2000 €, x AT (=1 a¥) 3R y = arfifer S T AT F T G
2| S % T uE A€ F ¥ 4500 THEAT H I A e gl
3R S fiEm £ 5 Yo awe of € s =1 & = e s & forg @w Wi
Tedt i we TR @A |
() ¥R T Al B wen K affs sitea Ihg @R ?
Gi) @t B i feR frm af § R adam difis e F SR |
ST ?
(iii) a¥ 2020 = fo focht F wen & s W |
(iv) fRu e e waf wdiaor & wavar () &1 € ?

(v) St & adar st ewar A Tt siftreran s ST @ 2020 W E 2
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5.(c)

5.(d)

S.(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 ?

(ii) 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 6 fryaadoar sk Jgar ¥ A9 W1 9N § 7 U s d favaseaan
AR Ayar & ST T AR B ?

R v e F Frvagdaar @, Wan F FE FRE, 0-80 F 0-90 TF qGMT T,
A @ whew F fog Juar iE 0-60 F Fga fRaw AW q& I wRE B ?

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

FTEE Ifg W T ¢t R ©

n#) = 0-01 + 0-0001 2

af W =0 | TA SHEEAT 1,000,000 ¥, T T =30 R FEET 1 gt ?
The rate of increase of a population at time ¢ is r(f) = 0-01 +0-0001 2. If the
population totals 1,000,000 at time ¢ =0, what is the population at =307 10

At F ¥ PH-U1 I AN : WOET HeAT R (THIAEAR.) SR BT SATIRdT
® (TWALHR.), @ H AEN 99 A & Y, @@ s e s =ifee s
e TR w8 # WSl STeh | T e Igd a Sl 3 R SwERi
& el R |

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.(2) =W w ¥ Rigia A R | w1 i Fwwor # gww S wgh wweE q
3 e ST £ 7 W y=ablct & T vaRt ¥ WS @ awEey |

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". 15

6.() I w vt @ ufonfia A | w & g ww ot & e & oS
(whem) X FG ? AT H o & Hee @ fafay | Prafafea @ e 6
TTERar i Wi H |

@) Y=Y, +U

(i) Y =6+%,+U,

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.

() Y=L, +tU
(i) YL=0+Y,+U,

(i) ¥ =6Y%_,+U,; -1s8<I 15

6.(c) T frfrar ()RR & suffy o v o & faflm faftmt =
Fand | fww fEfaar & sof@fs gar @ & o Meedes-ie (Goldfeld-
Quandt) ¥ W&V F WY H FEARY | T WA R AN WA & ¢ HEEE
aiftraron ot ford |

JTNNT T R ] F forg, S 30 wRERt F wE-AwE 6 A9 A Geftd §, S H
4 FTAFAT H TEW F A1, WA 13 AU I 3ifow 13 VL0 F ATYR W GIER
AR W (ATE.TE.) FEEET AR Sk Heg N & e an e @

e 13 W@l F YR W G
¥ = 34094 + 06968 X;

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

fea (7 91 &) 13 YO & AR W GHIHAV :

¥, =-280272+07941 X,

(* = 07681, RSS, = 15368, @a=aite (df) = 11)

IRh T W afomt & fou faww fanforar f sofdifa & sg & stk s
fred ford |

Fan, 1, s%) = 282, Fyy, 11, 19 = 446, F13, 13, 506) = 253, F13, 13, 104) = 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 :

¥, =3-4094 + 06968 X;
(¥ = 0-8887, RSS, =377-17, df = 11)

Regression based on the last 13 observations :

¥, =-280272+0-7941 X,
(7 = 0-7681, RSS, = 1536-8, df = 11)

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

Fay, 1, s%) = 2:82, Fyy, 11, 16 = 446, F13, 13, 506) = 253, Fyi3, 13, 19%) = 3-82)
20

I, % fou o Soge wafe &9 @ gF e Frafafea o @ gam fiftg

(1) Lx = lx i lx+l 3ﬁ—( (ll) Lx = lx — lx+l - dx
2 (log Ix = log lx+l) IOg Px
1 — idx+i
coe o_ %
(1) e, = 5 + ; i
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| = Sl (FeE) & Fee S A x q6 Sfad o

L = foax af Shfi @, & [, el & Sl g g x 3R A (x+ 1) &
4= _

dx:wﬁﬁﬁﬁmﬁﬁﬂmxaﬁtaﬂ)%aﬁ?ﬁ@?ﬁ%

Ix_lx+l

p,= 3T x % TH <Afh & AY (x+ 1) TH SHfaq @ Ht wifiewar €
) = g x W A Jemm

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

(l) Lx — lx +lx+l and (11) Lx — Ix 2 lx+l = dx
(log lx - log lx+l) log Px
1 c idx+i
e o il
(i) e, > ; i
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)

=1~ L+t
p, = probability that a person of age x will survive till age (x + 1)

) = expectation of life at age x 15

7.(b) () 400 fenRit ¥ uw e & ¥ | shEd 60 ® R AE frEew 12 ¥ | ZEHSF
AR A GHE @ WTH RTT S auE guet & g € | JUTE a6
d fa ™ 2

JUTITH GHG | 84 |78 |72 | 66 |60 | 54 |48 |42 | 36

(i) <@ G 1,2, ..., 10 N A GHent # st o wiea 50 3R Aeh forer
10 © I
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(1) 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

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

100-x
190

7.(c) T-ERO A [, = ¥ U™, 5<x<100,
ra ifsig
(i) wifear f6 O S W Ag 5 W W W0 R, 9@ A1G 60 IF Sfyq @ |
(i) R f wF wafr ot smg 30 9 § ' 3y 80 9% Shfdm @ |
(iii) Wi f s afw Smdr smg 40 9 @, a8 5 af F s W smwm |
(iv) 3Tg 40 W Sfad 6t Fem |

(v) wifkemar 6 30 9 &t g O i Afrdl § @ A ww Iy 80 OF
Sifaa w® |

100-x

, 5<x=<100,
190

On the life table with /, =
Find
(i) the chance that a child who has reached age 5 will live to age 60.
(i) the chance that a man of age 30 will live until age 80.
tiii) 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) Y 3ffret & we A fafy A =y Hifsa |
(i) st & ae & forg Tohia wameHt & avi R |
(i) T Scare & waftm i o wiftEt grr vaa TR ™ sttt v aui
FHif |
13 SKYC-B-STSC



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

FERT WS ) (TR, ) 3R Ef weee X (ALTE.AR.) # OARR WY w |
A.UH. AR, =329 F F1 T & 7 WP o R (ALTE.IAR.) F I AR rEon
F AR o THEEU | g6 I R (SIARAR.) 3R dl woeE R (QTEIR.) F
i # gey frere |

Y. 3MR.IR.(GRR) & =men FIY 9 GRR(SLAR.AR.) >1, <1 a1 =1 & |

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

& T T e A wonel B sfeEar f e R F fog s ek @it
yfyaat = SRy |

Frafifaa frafa fRfme atew, st & s Fako F fog @, ® R @ .

AN Fe 2 G = Byt By, — BT, + Uy,
frRs wem : I = ag+ ay¥yy + Uy

T A A W-fERke waw 0 T, = oy + Y + Uy

AT gga : ¥, =C+L+ G,

i

C = SUNF &

Y =31

I = fm@w

T =&

G = WSR =9 3R

Us = Afe (feeedfa o)
Hieer ¥ sidwiid =X (endogenous variables) C, I, T 3R Y & 3R qEMEiRa =R
(predetermined variable) G Ry, %I

FH W AN oK WUITet § Wedeh aRteRur i sfiemar (smisfRewmfafdt) di st
X, 3R W T A qorredt h 9T W | e fased ford |

SKYC-B-STSC 14



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, = ay+ogY,  + Uy
Taxation function : T, =+ nY, + Us
Income Identity Y, = C,+ 1+ G,
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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areft ; g A 92
Table : Cumulative Normal Distribution
X 1 & _t2/2
x) = —e dt
bt Wy

X 00 -0l 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
5 6915 6950 6985 7019  -7054 7088 7123 7157 ‘7190 7224
6 7257 7291 7324 7357 ‘7389 7422 7454 7486 7517 7549
7 7580 ‘7611 7642  -7673  -7704 ‘7734 7764 7794 ‘7823 ‘7852
-8 7881 7910 7939 7967 ‘7995 8023 ‘8051 ‘8078 8106 8133
9 .8159 -B186 8212 . 8238 8264 8289 ‘8315 . -8340 8365 ‘8389
1-0 8413  -8438 8461  -8485 -8508 8531 . 8554 8577  -8599 ‘8621
11 8643 ‘8665 -8686 ‘8708  -8729  -8749 8770 8790 ‘8810 ‘8830
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