CS (Main) EmUid

wifeasht (TvA-a=-11)
i i g 3foERdy 3 : 250

Ty -UR At e srgem
(I A F @ Fefaflaa FEE = Fon gEurigEs 02)

T ame e € S a1 @uet # fawifa # aun faedt o sieht 4N A s R

IefieaR #1 Fol gie U F IW A B

W G 1 3R 5 tfErd & qur el g § 9§ s @ve § FH-H-F0 U W gAE 4 Te & 3w i)
Yo /9 % forn fEa o sue wme few o §)

Wt o I 36t wiftrkd mream A ford SR =nfev, fowe sgm@ oo waw-ua § R e R, 3R gW W & W
I TH-TE-IN (Fo o Uo) it * @y W sifea Fffe wm w fEn s =few) witgm wem &
wfafer o= ot mem § o e s w #E o T fae)

faret W 1 I 3 % forw el wew@ A, w2 W i qun e T w9 @ gfua i)

912 /fom, SEl sEvEs 8, 9 & IW &4 I 9 W # 2Afwa e S

Tt & I AT HEER A Seh | 3f wer T A, @ W F I A e i sl S 98 Iw s e
T | H-TE-3W g § wTell Big1 g U8 A1 36% AW H T ¥ U I FH =)

SDF-B-STSC

STATISTICS (PAPER-II)

Time Allowed : Three Hours | Maximum Marks : 250

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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Tus—A [ SECTION—A

1. (a) oft worelt aon @aia woneft @ gfenfyg $ife) uw gorefl # @ w9 @ a9 wden w9 @
et =m wes = fa=ma & igEn 991fea 8| Wos 9o #1 TE Seaeh! 8§ 991 ’e
200 992 #| ¥4 300 v T worrelt it fovasaddaar 3 Hifemw

R R,
—O— —O0—

Define series system and parallel system. In a system, four independently and
identically distributed components are connected as per the following
configuration. Each component has exponential lifetime with mean equal to
200 hours. Obtain system reliability at time 300 hours :

R, Ry
- -~

10

(b) fam: ufterm a9 =t w89 § gugmge) fEm: afasme @9 & fw ASN 3 ATI o 3 &
3 forfiam |

Explain double sampling plan briefly. Write the formulae for obtaining ASN and
ATI for double sampling plan. 10

(c) ET Hhadi 8 X-ure & forw e dimedt & sgam fifsm) afe raf ufvest o wed g
UCL ¥ 3% &1 St &1, @ E(r) 97d shiferg |

In usual notations, write the control limits for X-chart. If the rth sample mean
is the first to exceed UCL, obtain E(r). 10
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(d) e dume Ten F 3w # fafae) o v 9 3ae A, B a9 C st ) 98 & 9EE &

(e)

ofa 3T
- Lo 2q VI
A B ¢
I 3 4 5
ig 5 3 5

F= 0T [ Q97 11 39 et B, f5eh) e 5000 zeRrEal qur 7500 IHEAT 396y B
Fearat o ufd 3T Iened % fore F= mva Y strawear fengEn @

I8 A FI IS FHE B 94 °H o G GH-T9F, IAE B B sHH J o dTel 99-90T H
3 AT 3 IR C H A A HH-HE AR AT 81 1 e AfE S 3 A
3000 HE F GUed IS F Ghal 2l Al IAE A FFaw AN FE: 600 ITHE,
650 3% 9 500 3T #1 T8 oft s € 6 Ienfed swmal 20 3 4 F o § Iafed
#1 wmd | 7 7 foen s % A, B e ¢ @ wid 39 @ ®mwe: € 50, €50 aur ¥ 80 2|
TS I B 1@ U Higd & &9 8§ 49r hifse, e & aftreman o F foe adis 3@
£ gwrgat 6t g w1 Qufor R s e

Give the applications of linear programming problem. A firm produces three
products A, B and C. It uses two types of raw material I and I of which

5000 units and 7500 units respectively are available. The raw material
requirements per unit of the products are given below :

Raw Requirement per unit of product
material A B ]
I 3 4 5
I 5 3 5

The labour time for each unit of product A is twice that of product B and three
times that of product C. The entire labour force of the firm can produce the
equivalent of 3000 units of product A. The minimum demands of the three
products are 600 units, 650 units and 500 units respectively. Also, the ratio of
the number of units produced must be equal to 2 : 3 : 4. Assume that the
profits per unit of A, B and C are ¥ 50, ¥ 50 and ¥ 80 respectively.

Formulate the problem as a linear programming model in order to determine
the number of units of each product which will maximize the profit.

Ta-gt (39 # uhenfia fife) wa-gieat e F f-an v o gEeE 27
I F dTel HH Fe ATel ) 25000 Al ufd I gEETE w2 F a6 A
¥ 125 ufd 3 81 &= Wi & fow afict fofa =@ & @v@a 2146 90 i a1 @E
oW, Sfred arel-gEl & 5-4% dd a9 2

(i) F AA-gh Hit arrd qon faerh Gu w5 afmm (sEETHE dfe 9Ee) J[ fig)

(i) df WETHE T WeUE FI TH & AT WG 25000 FHEEAT W W AE Tl W 6%
# g2 3 F TE 2, 9@ 7 3 39 W o= we afge?

10
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(@)

(b)

Define inventory. What are the advantages and disadvantages of having
inventories? A manufacturing company annually uses 25000 units of a raw
material. The cost of the raw material is ¥ 1-25 per unit. The ordering cost of
the raw material is ¥ 21-6 per order and the carrying cost is 5:4% per year of
the average inventory.

(i) Find the total inventory cost and the economic lot size.

(i) Should the manager be concerned if he is offered a discount of 6% on the
cost price on a single order of 25000 units by the supplier?

Frefafaa goaen %1 v fafy & semme @ g fif

uF FO @ YER A E@e () 9 2, e v 5 F w9 8 ? qun ged gl 21 59 Ee |
e Al 2 THE 991 WEH B # 4 396 Wi WR 3R gEt T § WEE A 991 B Yo &
3 grgal wia fesan @t €1 59 @R € 3 wfd SR qun gEft @r € 4 wf fesan fawdt 21 v foram
39 WA & fow W A i FH-8-F0 90 THRA 9 WEA B H FA-9-FH 102 FHEA
ifgw| P w2 wr it et @R @ie @ifF Fu-8-%0 ard § 39 sravEsdl T
& wH?

Solve the following problem using simplex method :

A company sells two types of fertilizers, one is liquid and the other is dry. The
liquid fertilizer contains 2 units of chemical A and 4 units of chemical B per jar
and the dry fertilizer contains 3 units of each of chemicals A and B per carton.
The liquid fertilizer sells for ¥ 3 per jar and the dry fertilizer sells for ¥4 per
carton. A farmer requires at least 90 units of chemical A and at least 102 units
of chemical B for his farm. How many of each type of fertilizers should the
farmer purchase to minimize the cost while meeting his requirements?

T FE (Ho Fo THo o o) Frmw (Fe) =1 =1 aviv Fiferg)| fremea & fewm @ 39 =
1 gor Hiad = | A s wefe wfea % ufgw 1 dfifemt @ i w21 5@ wbeE
fForsor & gt 2, @ wei o difeat @ Fmfo sl & sweh! ewang @ 25:000 cm 991 A
fa=e 0020 cm % &9 qara: faafa @t 21 Fafia sfaue w5 difeat 1w g fern
ST & i IR e AT St # () dad x-S 9 (i) FEE X-91 F A w0 g T8
Ste Hifsw for @ wefia e 92t & sum W ad o @ fer 2 .

Crc/ S 2 3 4 5
AT 24998 25016 25024 25022 24984
T ;6 7 8 9 10
ey : 25012 25024 24978 25012 25017
;11 12 13 14 15

grer @ 25024 25:026 25027 25028 25028

Describe a CUSUM control chart. Compare this chart with a Shewhart chart
with respect to performance. A machine produces spokes for the wheels of
bicycles. When the process is in control, the machine produces spokes whose

SDF-B-STSC/18 4
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(c)

(@)

(b)

lengths are normally distributed about mean 25-000 cm and standard
deviation 0-020 cm. At regular intervals, a sample of 5 spokes is taken and
their lengths are measured. Use (i) Shewhart x-chart and (i) CUSUM x-chart
to investigate whether the machine is correctly set on the basis of the following

data :

Sample :

Mean

Sample :

Mean

Sample :

Mean

1

24-998

6

25-012

11

25-024

2 3
25-016 25:024
74 8
25:024 24-978
12 13
25026 25027

25:022

25012

25-028

24984

10
25017

15
25-028

15

auisy 6 0% SegEia aREE @ 3, Tt saead us & gwn fi @ 81 TRepE g H
HeHUl UTTehal i qieATiea s | Yt e SEer w1 I T g PUoEr, S
HFAU Wt SE (t.p.m.) Ffafiaa 2 .

|

aqud lim P W Fifeg

n—»ea

l-a
b

a

1-b

}; 0<a, bxl

Show that in an irreducible Markov chain, all the states are of the same type.
Define the transition probability of a Markov chain. Find the higher transition
matrix P" of a Markov chain with t.p.m.

|

Hence, obtain lim P".

Tuiian 3 3) waa 9igEe YEEl 1 HR, U UrEE YA T8l aldl 2l

n—ee

l-a
b

a

1-b

}; O<a, b<l1

20

Show that the difference of two independent Poisson processes is not a Poisson

Process.

us 9y ywR F yehmw-aost & fow e gg-m i R

arE

I8 % 37 H la9id STaHerdl

w sirifie g #1000 fa9 J#R % dod 3EAE § § 991 UF oThel ol gU 9o & age
# @ T 10 Bt 21 3R Wit Fod UH WY g S0, df ew| F 2-50 ufd "o g Enft| T
a2 £ v fuifa sfaua & a1 asft 9ow aqw By o, IR 3 i e g srvEn @ ek
i S-S0 dcd @04 8 I decl 9d1 B | USE H) hE U9 % Al & a1e auft el @l

AT TTME?
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4.

(c)

The following mortality rates have been observed for a special type of
lightbulbs :

Month S| 2 3 4 5
Percent failing at the end of month ~: 10 25 50 &80 100

In an industrial unit, there are 1000 special types of bulbs in use, and it costs
¥ 10 to replace an individual bulb which was burnt out. If all the bulbs were
replaced simultaneously, it would cost ¥ 2:50 per bulb. It is proposed to replace
all the bulbs at fixed intervals, whether or not they have burnt out, and to
continue replacing burnt-out bulbs as they fail. At what interval of time should
the manager replace all the bulbs?

farwaa-afaafEa qu gwa-ufaafEa ufeemm Semett & ol & sy Aeaa o g2
= T =1 wie = FEEh s i)

Explain the procedure for testing the mean of exponential failure time
distribution in the case of failure-censored and time-censored sampling
schemes.

(a) Tr=fefaa ufee e % fou a5 3 fif

AT~
G A B c g
X 20 40 40 152
Y 80 120 80 164
z 40 80 120 154
g 144 204 82

Obtain an optimum solution for the following transportation problem :

Warehouse
Factory "y - = Supply
X 20 40 40 152
Y 80 120 80 164
Z 40 80 120 154
Demand 144 204 82

(b) M/G/1 dferal aagEe a1 demss-fate g3 Fefem)

Explain M/G/1 queues and obtain Pollaczek-Khinchine formula.

SDF-B-STSC/18 6
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(c) Trfafaa @ wfaees Fiaw S9met & fau OC a% o1 ASN 3% ©ifew) €9 & 98 I=hnl

%I /T q7 p &1 91 36 YR e fF 0 < p<1, 0-2 3fg & @1 .

EZE] HTFR
1 wom 5 1
TYH 3 0
? fefta 9 1 2

Draw OC curve and ASN curve for the following two sampling inspection plans.

Assume large lot sizes and take values of pas 0 < p <1 with increment of 0:2 :

Sampling Sampling Sample Combined | Acceptance | Rejection
Plan No. No. Size Sample Size No. No.
1 Ist 9 5] 1
Ist 3 0
2
2nd 6 9
15
@is—B / SECTION—B
5. (a) < FM F wEATE (AR) W F TWHEEERY HEd 1 |
Obtain autocorrelation function of autoregressive (AR) process of order two. 10
(b) Tafvm wrfipront (veif=t) g vew oisk fimd <0 (F1wM) qu I FHl #1 aui R
Describe the wholesale price quotations supplied by various agencies and their
limitations. 10
(c) T wfoedi (afee) = fomm fifs :
WI Y}-=BI+B2X£+U.£
e 1 ;Y] = +anX] +uy;
wEl Yv* qun x* wedigd = #) ey 6 6, =B, 0 S, /S, T S, @ S, e wHpE
(farmr) =on wma (foidee) & feest am e 1 cov By, B,y) 1 7 ft 3@ Hifse)
Consider the following models :
Model II : Y] =a; +0,X; +uy;
where Y* and X" are standardized variables. Show that &, =f,-S, /S,,
where S, and S, are the sample standard deviations of the regressor and the
regressand respectively. Also find cov(B;, B,). 10
SDF-B-STSC/18 7 [[P.T,



(d)

(e)

(a)

(b)

fean e 2 o u foow v % forg 30 @on 31 fit 3w W gl SfeA-wemm wwE: 27-49 a§ @
22-56 @9 2 3 30 #t 3w W Hfadi A w=n 54435 | 7@ AR (i) 31 F 3 TF wEH
ATl Sl HAT AAT (i) 31 H W AF Tgd ToH1 WA ATl b HA|

Given that the complete expectations of life at ages 30 and 31 for a particular
group are respectively 27-49 years and 22:56 years, and that the number of
living at age 30 is 54435. Find (i) the number that attains the age 31 and (ii) the
number that will die without attaining the age 31.

T-whit &1 qioarfia i) gos sgar = fafay) fre smafs 92 % forg whamn =6 X &
Ta T-ThE 91d Fifa

x 1 2 3 4 5 6 7

y : 5 10 20 5 4 4 2

(W <2 woll g8 Fo 11 ¥ 4 T #1)

Define T-score. Write its applications. Find the T-scores corresponding to
the test scores X for the following frequency distribution :

x : 1 2 3 4 5] 6 7
¥y i 5 10 20 5 4 4 2

(Normal Distribution Table is given in Page No. 11.)

o faanferar =1 @w9 #1287 o 1 i 27 fowm feenfaar &0 v @ & sfo=nie
afient =t T9m Hifsna)

What is the nature of heteroscedasticity? What are its consequences? Explain
the formal methods of detecting heteroscedasticity.

anfefer feafommdt (Snfrex) @ 27 snfdier weiedl o1 qafgue # # 39eh! Iwfiar ofR e
auitge | = fou U sriwel % emuR W, Ry % aresl g #1 e dife o gz fh
Tg THT IHEV 3 IUTEH IHAY T I HgE AT §

2004 2005
9
qeq HTAT qeq CIE(
A 10 19 12 50
B 12 g5 15 20
& 18 10 20 12
D 20 5 40 2

SDF-B-STSC/18 8
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What are economic barometers? Show their usefulness as well as their
limitations in forecasting economic events. Calculate Fisher’s ideal index from
the data given below and show that it satisfies time reversal and factor reversal

tests :

. 2004 2005
Commodity : : : .
Price Quantity Price Quantity
A 10 19 12 50
B 12 25 15 20
(4 18 10 20 12
D 20 5 40 2

20

(c) == wreft w1 27 afnpdidl ) fafa it 72 wroft % sEeal i =wen fifve) G@fam 77w
% fomfor % wores g e foafla| 0 @ et o &t faaemn difom)
What is life table? State the assumptions and explain the elements of life table.

State the principal methods used for the construction of abridged life table.
Discuss any one of them.

7. (a) <-wiwE gl ® faem Hifsw
Brithe +B1aUar +V¥11%1 +Y¥12X0: = Uy
Bo1Yie +BaoYor +Y21%1 +Y 22X = Ug;

Tfdel vy, =0, yoq =0 F Fwia WF guftepre it vgaH-ffa Fepiow | greed & smeher
=1 fafy Twsmu)

Consider the two-equation system :

Brine +B1oYor +Y11%0 +V12X0e = Uy
Boibe +BoalYas +Y21X1 +Y 22X = Uy

15

Determine the identification status of each equation under restrictions y;; =0,
Y5, =0. Explain the method of estimation of the parameters.

(b) 4 we fififa fre 9 € @if 3 #faa Tam @ g9m save # 8| 3l wgg § wead 78 85%
3 3 & e W TR 25% ¥, @ T § g 4 wE % T 2 % fore Aafes whwE
Ta Fifer)| (&set i G gRoft 98 To 11 | € 7S 1)
4 items are to be constructed so that they are equispaced on the difficulty
scale. If the easiest item is passed by 85% of the group and the most difficult
by 25%, find the percentage of individuals in the group passing the other two
items. (Normal Table of Area is given in Page No. 11))

(c) Toren 3R wHifgEm & R f Tvaedaa 3 Sua & e grgmEy| faveasdiaar s qun
Juar Ui W H i AR # vl fifm)
Explain the concept of reliability and validity of scores in education and
psychology. Describe the methods of obtaining the reliability coefficient and the
validity coefficient.

SDF-B-STSC/18

20

15

15

[P.T.O.



8. (a) ARIMA (p, d, q) Y54 1 qaigaM & i fafiat auemu)
Explain the methods to forecast ARIMA (p, d, q) process. 15

(b) & % ATHS! AT U F HiHS! I Uk A o alieh auT I Fvagfaar #1 w fifvw)

Explain the methods of collection of area statistics and yield statistics, and

their reliability. 20
(c) SemEar & fafim wms wagmge) 3 QU 9 S= # geE 48 ¢ 52 &, a9 i

TS ¥ WIS Ul T4 2 H1 Iiehed FHife

37 4% 1000 Afgenaii & Iea=1 a= 1 GE&T

15-19 50

20-24 180

25-29 200

30-34 150

35-39 80

40-44 40

45-49 10

Explain different measures of fertility. From the following data, calculate
the female gross reproduction rate if the ratio of male and female children

be 48 : 52 :
Age group No. of children born to 1000 women
15-19 50
20-24 180
25-29 200
30-34 150
35-39 80
40-44 40
45-49 10
15
* kK

SDF-B-STSC/18 10
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ARON ; Gt T w5
Table : Cumulative Normal Distribution

¢(x)=jx Le"‘tzfzdt
—=2n
X 00 01 02 ‘03 ‘04 ‘05 06 ‘07 ‘08 ‘09
0 5000 5040 -5080 -5120 5160 ‘2199 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 “T123 7157 7190 ‘7224
6 7257 7291 7324 7357 7389 7422 7454 ‘7486 ‘7517 7549
B 7580 7611 7642 7673 7704 7734 7764 7794 7823 ‘7852
-8 7881 ‘7910 7939 7967 7995 -8023 ‘8051 8078 ‘8106 ‘8133
‘9 ‘8159 ‘8186 8212 8238 ‘8264 -8289 ‘8315 -8340 ‘8365 -8389
1-0 -8413 ‘8438 ‘8461 8485 -8508 ‘8531 ‘8554 8577 8599 ‘8621
il ‘8643 ‘8665 ‘8686 8708 8729 -8749 ‘8770 ‘8790 ‘8810 ‘8830
1:0 8849 ‘8869 ‘8888 8907 8925 8944 ‘8962 ‘8980 -8997 ‘9015
1:3 ‘9032 ‘0049 ‘9066 9082 ‘9099 D115 ‘9131 ‘9147 ‘9162 9177
1-4 9192 ‘9207 9222 ‘9236 ‘9251 ‘9265 ‘9279 9292 ‘9306 ‘9319
1-5 ‘0332 ‘9345 ‘9357 ‘9370 9382 ‘9394 ‘9406 ‘9418 -9429 ‘9441
16 ‘9452 ‘9463 9474 0484 9495 ‘0505 ‘9515 ‘9525 ‘9535 ‘9545
17 -9554 ‘9564 ‘9573 ‘9582 ‘9591 ‘9599 ‘9608 ‘9616 ‘9625 ‘9633
1-8 ‘9641 ‘9649 ‘9656 ‘9664 ‘9671 ‘9678 ‘9686 ‘9693 ‘9699 ‘9706
19 ‘0713 9719 ‘9726 ‘9732 ‘9738 ‘0744 ‘9750 ‘9756 9761 9767
20 9772 9778 ‘9783 ‘9788 ‘9793 g Fio ). -9803 ‘0808 ‘9812 ‘9817
25 ‘9821 ‘9826 ‘9830 ‘9834 ‘0838 ‘9842 ‘9846 ‘9850 ‘9854 ‘9857
22 9861 ‘9864 ‘9868 ‘9871 ‘9875 ‘9878 ‘9881 ‘9884 ‘9887 ‘9890
23 -9893 ‘9896 9898 -9901 -9904 ‘9906 -9909 ‘9911 ‘9913 ‘9916
24 ‘9918 ‘9920 ~9922 ‘9925 ‘9927 ‘9929 ‘9931 ‘9932 ‘9934 ‘9936
25 ‘9938 ‘9940 ‘9941 ‘9943 ‘9945 ‘9946 ‘9948 ‘9949 ‘9951 ‘9952
26 ‘9953 9955 90956 ‘9957 -9959 ‘9960 ‘9961 ‘9962 ‘9963 ‘9964
27 ‘9965 ‘9966 ‘9967 ‘9968 ‘9969 9970 9971 ‘9972 ‘9973 ‘9974
2:8 ‘9974 ‘9975 ‘9976 Q97T Q977 ‘9978 ‘9979 9979 ‘9980 ‘9981
29 ‘9981 ‘9982 ‘9982 ‘9983 ‘9984 ‘9984 ‘9985 ‘9985 ‘9986 ‘9986
30 ‘9987 -9987 -9987 -9988 -9988 -9989 -9989 ‘0989 ‘9990 ‘9990
31 ‘9990 ‘9991 ‘9991 ‘9991 ‘9992 ‘9992 ‘9992 ‘9992 -9993 ‘9993
32 ‘9993 ‘9993 ‘9994 ‘9994 ‘9994 ‘9994 ‘9994 ‘9995 ‘9995 ‘9995
3-3 ‘9995 ‘9995 ‘9995 ‘9996 ‘9996 ‘9996 ‘9996 ‘9996 ‘9996 ‘9997
34 ‘9997 -9997 -9997 -9997 9907 ‘9997 ‘9997 ‘9997 9997 ‘9998
x 1-282 1-645 1-960 2:326 2-576 3-090 3291 3:891 4417
o(x) 90 -95 -975 -99 -995 ‘999 ‘9995 ‘99995 ‘999995
2[1-olx)] 20 10 05 02 01 002 0001 -000001
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