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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 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.

Assume suitable data, if considered necessary, and indicate the same clearly.
Unless and otherwise indicated, symbols and notations carry their usual standard meanings.

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 (QCA) Booklet must be clearly struck off.
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Ql. (a)

(b)

(c)

(d)

(e)
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SECTION A

T et o foer s e f7 e gt & S querat § s e |3
ferearerftarar e 0-90 2 | 32 37$ farerand wah gwt & T &, i afE yoredt #1
A6 GaeH Rt T 39S & HalseHe Tevia @ it &ar €, ar vomeft
favagigar 3@ Hifse |

Consider a system consisting of three identical units connected in
parallel. The unit reliability factor is 0-90. If the unit failures are
independent of one another, and if the successful operation of the system

depends on the satisfactory performance of any one unit, determine the
system’s reliability. 10

e Hred 6T Rt & fo denft amee (6 7 v g o) =9 wrifaf st sas
FS AIANT 1 JU HIToIT |

Describe the procedure and some of the applications of Cumulative Sum
(CUSUM) chart for monitoring process mean. 10

e Fregor strstTett § ST B aret Refefiad vat # samen Hifv -

(i) 3UTEH T STEH

(i) 3fea Fefest orar

Explain the following terms as used in sampling inspection plans: 5+5=10
(1) Producer’s risk

(i1) Average Outgoing Quality Limit

A% €9 § T Rash T aner (@ i i) i e e

geaHtar (ffteass) fifsw Z = CTX

1 witemg & sl AX=B

IR X=>0

30 Ghe ¥ 3R 38! TG ST ot |

A Linear Programming Problem (LPP) in standard form is as given
below :

Optimize Z=CTX

subjectto AX =B

with X=>0

Write down the Dual Simplex form and its iterative procedure. 10

HI=E el SATHOT TR ? I FHIA SAH 3 ITINT qAT STIAN bl SFelrsq |

What is Monte Carlo Simulation ? State the uses and applications of
Monte Carlo Simulation. 10



Q2. (a)

(b)

(c)

Q3. (a)
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X -aTe 99T R-a1e & foru sy dimmd grw Shifsig i 37 =rel & aftnfaa srerea &
HEwd T JU HIfST |

Obtain the control limits for X-chart and R-chart and describe the
significance of joint study of these charts. 20

I e, Faa Aosn yEe 0 3 Efd wEd p R, F o et w
UHeTET (B5TS) ot aht UTH ShifSre, e fsspet st samea i |

Find the reliability and hazard functions of Weibull distribution with
scale parameter 0 and shape parameter , and interpret the findings. 10

ey fafr 1 3uam = Frefafaa Was s goen (e bt ) 5t 5 Fif
HATTHAHIHIT FHINT z = 5x; + 2X9
e T e

6xq+ X9 26

4xq + 3x9 212

X1+ 2x9 24

x120,x9 20
Use simplex method to solve the following LPP : 20
Maximize z = 5xq + 2xg
subject to

6x1+ X9 26

4xq + 3x9 212

X1+ 2x9 24

x120,x%x9 20

w3 178 tgss T guen (ue bt o) & ded ) fAmfefaa deheumnsh i s
HIfrT -

(i) = foreg woTa™

(i) 5d T

(i) o Frforear faer=

With respect to a given Linear Programming Problem (LPP), explain the
following concepts : 15
(1) Extreme Point Solutions

(i1)  Duality Theorem

(iii) Complementary Slackness Principle



(b)

(c)
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TRl TTRrahar Afgew (2 dt w) = afearfya A | 38 5 fafia ot snafiumr
(TTifes) ed & ? Wi Fifse & Far fefofaa g sl e (@ ot o)

frafia 2 a1 snafaumr (wiifes) R | 30 9 I 3= THR T lim  P™ &I W

n — oo

. 0-88 0-12
Fifsw el P=
(0-15 0-85} ol

Define a Transition Probability Matrix (TPM). When is it said to be
Regular and Ergodic ? Check whether the following TPM is

Regular or Ergodic. Hence or otherwise obtain the lim P™, where

n — oo
» o 12
P= res 9 . 15
0-15 0-85
T S G (FHIET Iawaet) F1 favaefrar wer R(t) farmr s
¢ 2
R) = [I_EJ , 0<t<t
0 ., t2t
()  fawear e Ryl Hifsa )
(i) T fawerdT S 9T ¥ 91y Fedt A1 "It @ ?
(i) Tawerar = 3w wuy fyifa o
The reliability function R(t) of a cutting assembly is given by :
2
t
R(t) = [l—g] s OStStO
0 5 t=> tO
(1) Determine the failure rate.
(i1)  Does the failure rate increase or decrease with time ?
(i1i) Determine the mean time to failure. 8+4+8=20



Q4. (a)

(b)
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UF T GTeR Aol 2iet % % UTH T 3oR &, S Yo SEa 60 aredt i qfd e
Ft =7 T T F T gam &, 39 aredfas 9ar 1 gHT ITETaichi sted @ | ared
T T Yo % SER SfEa 100 Y 5 A @ & wgEd § | Fefofaa w5
freifea Fifsre (s Fifsr) -

() e am WAy H o & e aredl & & ol wridshar

(i)  ue foar T e et B, saeht widreRar

(i) TH AT Y # 3 fire & atfere forarar 2, gaeht wfshar

A manually handled toll-booth has two tellers, who are each capable of
handling an average of 60 vehicles per hour, with the actual service
times exponentially distributed. Vehicles arrive at the booth according to
a Poisson process, at an average rate of 100 per hour. Determine the
following :

(1) The probability that there are more than three vehicles in the
booth at the same time

(ii)  The probability that a given teller is idle

(iii) The probability that a vehicle spends more than 3 minutes in the
booth

PQR 3ot ufafed 300 Zifsreeti 1 Scare iam &, St arferart (3awedh) # =t
Sd ® | FE 150 et wfafer Xyz Yeds &t sfd Fwar @ | aifve wim
37,500 (48 B | AfcThT RO AT $ 0-25 Wi Zifsreer gfd o & 37 et AnTd
i Sreae @ $ 200 # | Frfofaa =i 5ma Hifse -

(i)  oTeie meeT e (3 3 )

(i) TeRE ™ & dwTs

(iii)  wfa ¥ Srea i i /@A

(iv)  Afershaw arfersht (3ameil) TR

PQR Electronics produces 300 transistors per day, which go into the
inventory. It supplies 150 transistors per day to XYZ Radios. The annual
demand is 37,500 units. The inventory holding cost is $§ 0-25 per

transistor per year and the setup cost per production run is $ 200. Find
the following :

(1) Economic Order Quantity (EOQ)
(ii)  Production run length
(ii1) Number of production runs per year

(iv) Maximum Inventory Level

15

15



() ()  TorerEr R oo & vt wanT g 3R Frdva wRon’ i sawer Hif |
Hifleaeh TUreT 30T & o WeT ardi i ot Famse |
(i) The Sfd=ET SRS F forw @R AfEEr (OC) a3 H W w0 FH
sfsran &1 uia fif |

(i)  Explain the terms ‘chance causes’ and ‘assignable causes’ of
variation in quality control. Also provide some principal
advantages of statistical quality control.

(i)  Describe the procedure of obtaining OC curve for single sampling
plan. 10+10=20
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Q5. (a)

(b)

(c)

(d)

(e)
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SECTION B

wrd gifierda vgfd w =al AT | B TewEqy GEd Sasy 99T T
HifeThIT WIS (T TH 31T) & T i bl GHFTET |

Discuss the Indian Statistical System. State some important
organisations and explain the main working of the National Statistical
Organisation (NSO).

UF AR(1) Higel W faram Hifse foraer siat arer 74-3293 3R ¢ = 0-5705 2 |
afe sifam Mfera w67 2, 4 wfersy Suwt & 1 o 3T qATIHT ST HIST | wferss &
5 WU TSN 1 GATTATA A T 8 2

Consider AR(1) model with non-zero mean 74-3293 and ¢ = 0-5705. If
the last observed value is 67, then obtain the forecasting 1 time unit into

the future yields. What is the forecasted value of 5 time units into
the future ?

i Y wifterhr @i (@ e ) Ared % e e e died 6
GeheuAT Y = I | T U T § e § T 1 ATweH H o o =a i
farflr =1 srr sfaa @ | wwEmsT |

Discuss the concept of structure and model for Simultaneous Linear
Statistical Equations (SLSE) model. The application of least squares
method for estimating the parameters in SLSE model is inappropriate.
Explain.

(1) ﬁqﬁﬂ,m@xaﬁrmn%aﬁaﬁﬁﬁ%mﬁﬂ%maﬁwmm
FHifsrg |

(i) = Ux) = 100,100 — x #, aF ITqH fafer 1 ST FF (84) F1 T
U 1 hIfT |

(i) Determine the average age at death of those who die between ages

x and X + n.
(i) If Ux)=100,/100-x find u(84) exactly using appropriate
method.

sfg wher # § i gfg A § F F ITAT FpU ST € 2 3@ Wy H wHiE
ST T e T (TS ) TaT I gReaTie A |

What are intelligence tests and how are they used in measuring
intelligence ? Define the terms mental age and IQ in this connection.

7

10

10

10

10

10



Q6. (a)

(b)

(c)
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s Wed Y = XB + u ¥ fAIQ, W=t 3 Hramwor =qaw S (OLS) a1 sAqehisd
AGH T (GLS) ATohetahi & s T HITS | 39 Tuit i faa=mm Fifse sii
AT T IS |

For the linear model Y = XB + u, obtain the expressions for Ordinary
Least Squares (OLS) and Generalised Least Squares (GLS) estimators of

the parameters. Discuss their properties and compare them. 20
gui® fHgid § a9 IShmar Teu, e (q) SohiEdT G qur Sshig
qiteroT i SARSAT I |
Frefefian stiewst 1 v e i Hif & Fr deed # g a9 ek
QE0T Y HE FAT R |

I 1979 1980

W HTEAT ‘:LF!T HEAT

EIEE] 32 50 30 50

St 30 35 25 40

HeFhl 16 55 18 50
Explain Time Reversal Test, Factor Reversal Test and Circular Test in
the Index Number Theory.
Using the following data, verify whether the Laspeyres’ formula satisfies
Time Reversal Test. 15

Commodity 1979 1980

Price Quantity Price Quantity

Rice 32 50 30 50

Barley 30 35 25 40

Maize 16 55 18 50
SHEEAT AT AN SHHEAT (@A & did =1 T8 HT | SHEEAT IGiT0H &
fore weer faftr =61 ey § guiq fifsg |
Distinguish between population estimates and population projections.
Briefly describe the component method of population projection. 15



Q7. (a)
(b)
(c)
Q8. (a)
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T IYh AR & W1y Afufrafoor i wee H wwesy | it et $ o
=t Hifg | Frefafed Ao ded & yRs a@dfiEor f sAfEEa
(aAffrerofterar) =t siter Hifse

y1 = 3yg— 2X; + Xg + Uy

Ve =Ygt Xty

Y3 =y1—Ya—2X3+ug
Explain the problem of identification with a suitable example. Also
discuss the conditions of identification. Check the identifiability of each
equation of the following structural model :

y]_ = 3y'2— 23{1 + X.z + ul

Y3 =¥1— Yo~ 2Xg + U3

w7p Hifvr 3 2 vt o ger o feufa i qomT srnfia oy <@ & smam
T 1 o g | 36 T F o, AdiEd 9oy @ F fwior F vl Ao |
qEHTCH Yo T G T & S 0T T 4 o smar 8 2

Explain why mortality situations at two places cannot be compared on
the basis of crude death rates. Describe the construction of standardised

death rates for this purpose. What is a comparative mortality index and
how is it used ?

() g F fvagaar s afoafya Hifse | v e Fi favaadiTar @

THYETOT i TS T RIT TN BT @ 2

(i) UF AT gl f favawdiaa & saer & foau faf= faftet =
oqrsC |

(i)  Define reliability of a test. What is the effect of test length on the
reliability of a test ?

(ii) Give different methods for estimating the reliability of a
psychological test.

| et 1 fafor farar ST @ arfe 3 e dam o g gl wE | 3t g aw
7 HE % 85% BT UTH foHaT SITaT & U1 W@ HiSA 25% T, 1 GHE W 3 A 7l
T YT A It SATBAT 3T JTwTd J1d it |

(AT TETH=T gt & T8 2)

Four 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.

(Standard Normal tables are provided)
9

15

20

10

15



AWM : G 99T §29 / Table : Cumulative Normal Distribution

x
izl L
—o0 AJ2T

X 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.3140 0.5753
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852
0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389
1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
1.2 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
13 0.9032 05049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177
1.4 0.9192 0.9207 0.9222 09236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319
15 0.9332 09345 0.9357 0.9370 0.9382 0.93%4 0.9406 0.9418 0.9429 0.9441
1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545
1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633
1.8 09641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
19 0.9713 09719 09726 0.9732 09738 0.9744 0.9750 0.9756 0.9761 0.9767
2.0 09772 09778 09783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817
21 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857
22 09861 09864 09868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890
23 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916
2.4 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936
25 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964
2.7 0.9965 0.9966 8.9967 0.9968 0.9969 0.9970 0.9971 8.9972 0.9973 0.9974
2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981
2.9 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986
3.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990
3.1 0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993
3.2 0.9993 0.9993 0.9994 0.9994 0.9994 0.99%94 0.9994 0.9995 0.9995 0.9995
33 0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997
3.4 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9998

X 1.282 1.645 1.960 2.326 2.576 3.090 3.291 3.891 4.417

b(x) 0.90 0.95 0.975 0.99 0.995 0.999 0.9995 0.99995 0.999995

2[1-¢(x)] 0.20 0.10 0.05 0.02 0.01 0.002 0.001 0.0001 0.000001
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(b)

(c)

PHKM-B-STS

AT =7 3T, T IS & IR Fg-fafite yeea < i afenfya i qur
AT fo6 T i TSI 3 qEad AT T FHT A SR |
Hqut oA & i afeaTT ST qom et Suifirar sy |

Define Crude Birth Rate, General Fertility Rate and Age-specific
Fertility Rate and indicate why each is considered an improvement on
the preceding measure of fertility.

Define Total Fertility Rate and its utility. 15

() Tougwg f geer F 949 FINT | EhenrEry f ufkafa § yrEel
T | 31T Ul UH HTheTeh! & T IR 81d & ?

(i) TogedwE~ ¥ s & fou sfi-aieas aiterr i samer Fifs |

(i) Discuss the problem of autocorrelation. What are the consequences
of OLS estimators in estimating the parameters in the presence of
autocorrelation ?

(ii) Explain the  Durbin-Watson test for testing the
autocorrelation. 10+10=20

11
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