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Instructions to the candidates :

1

HyE-uI A F Ta T E AR pH R S AW F L TH F 2 5 0
A srafts fowey ¥
This question paper consists of five questions. All the questions have to be

answered. Question Nos. 2 to 5 have an internal choice.

TA-TF & FHa dF 300 ¥ a fuifd wym 3 92 ¥ 1 Afe e € = wn
TRV T F 5T T T 9 ¥ TR IS g 4 fow 9 R wifew fewe
TN U ST FEEA-TS § FT ¥ e w=m mad 1§ fa@ 18 SW W wE
e @ feorm | B o W w FTEE § ) WeI-UF B OOHER € W @
I FHAGER <, TH & w99 & fafu= vl & 3w o9 &9 9 & g & fae
I 9 STk A" T WA % I T A= 9@ | e § W dageet €
I # fomr w1 wear §, guf<fEs 95

08(1) P.T.O.
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The total number of marks of the question paper is 300 and the time allotted
is 8 hours. All questions carry equal marks, unless specifically stated
otherwise. Answers should be written in the medium which you have chosen
in your Application Form. No marks will be awarded, if the answer is written
in any other medium. All the five questions must be answered. Questions
should be answered exactly in order in which they appéar in the question
paper. Answers to the various parts of the same question should be written
together compulsorily and no answers of other questions should be inserted
between them. Regular calculator alone can be used in exam, not the Scientific

one.

3. 999wy @ I90a 2 fagi 20 siftard we € | U@ WYE &1 W TE 9
o dfFEt # e oEm o

The first question will be of short answer type consisting of 20 compulsory

questions, each one is to be answered in one or two lines.
4, R w= @S R R IEE SEvE ueH #R
Wherever word limit has been given, it must be adhered to.
5. Ofc 5 v A R TR FOFE TFO T TEAEE FTFA F L A, A TH F
fe<dl aw ISl TR § ¥ AU TR HAES WA SR
In case there is any error of printing or factual nature, then out of the Hindi

and English versions of the question, the English version will be treated as

standard.
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1. frafafen |4t 9w &1 50% &1 T 91 ufFma § 3w Af9d ¢ 3x20=60
Answer all the following questions in one or two lines each :
G)  uRfwE e §wew w0 =i fafv= fafual smed
Give different methods of collecting primary data.
) fedl off 529 & fo@ &9 9w IR ool & & e § 2
Why do we calculate only first four moments for any distribution ?

(i tan 0 1 um foafed J=f o < 9wremw (wnesdt & &9 &7 &KW

e .
T

Write the value of tan 6, where 0 is the angle between two lines of

regression.
() o I ® A9 9 Fe-Gay E Ay gg-gay &1 afearsn e |

Define multiple correlation and partial correlation among three

variableg,
(v) W H A TEEd T 9 F gHHS ¥ ?

What do you understand by association between two attributes ?

M0812010 08(1) P.T.O.
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(vi) IgTes® WX HI R T |
Define a random variable.

(vii) e A 3 B FE D v &, @ 39 I TeAeli § WY-Tyg ufed 89 #
T wifgwar et ?

If A and B are any fwo events, then what will be the probability of

occurrence of these events simultaneously ?
(viti) TIIARfEE §2q & Wiasd U Fod fafed |
Write down the p.d.f. of Hypergeometric distribution.

(x) 99 9HE W s fafEa)

Write down the statement of Baye’s theorem.

x1  @FE TEEE ® 3aw w1 it e
Define weak law of large numbers.

xi) w5 wfaget Thevl # ufaeel St 9AE Ffe H TN Fard)

Give the utility of standard error of a statistic in large sample

tests.

M0812010 08(1)



(xii) YA UGS H gy Afsd )
Define Null hypothesis.
(xiii) ummﬁgﬁqﬁ@?ﬂuwﬁg&w% ?
What are type I error and type II error ?
(xiv) ¢-90YF FI F2 R R ILRIR! ERIERR
GGive any fuwo applications of #-test.
(xv) F-wldesst =1 giisyan =217=3
Define F-statistic.
(xvi) THF = s &t 0O FAfeal § ?
What are the criteria of a good estimator ?
(xvif) SAUTated THHU W §H g IO F wEd § 2

Why are non-parametric tests called distribution free tests ?

(xvizt) "' B uftariug wifs

Define Run.

MO0812010 08(1) P.T.O.



(xix)

(xx)

2. ()

(&)

(a)

(b)

(1)

M0812010

o
g =g wive gfageis X, 1 gedl Wigewdal ¥ Hed (e

Write cumulative density function of the largest order statistics

X{n)'
fFoR F 2-FBYd HT 3T T8 |

Cive the use of Fisher’s z-transformation.

gl & fasmg g omfeEd wevd W feme fafe) 30

T ACERA SUed § AH 5 @ Ufd: WHH 9N S 2, 20, 40 3R 50 A
$ qeg ® ufiq: STl qwl ST By SR By I I 30

Write a note on the diagrammatic and graphical representation of

data.

The first four moments of a frequency distribution about the value 5

are given 2, 20, 40 and 50. Find the moments about the mean and

hence, find B, and Bs.
Al
(Or)

fet gham B 800 TaaTel T A Tewi T TEW wefHAl ¥ wA A F
150, afaa o) 39 wdenfdd F1 HEA HIOO TS w1 TSN | 480

g oft | ol Sewl Td AgtET F wew T &1 TF 2 x 2 ol
TR o Wewd TUe A FI=

08(1)



(F) 198 »ISa & @™l 927 moems ffoe &= =7 d9imma &9 ¥

(@) 800 candidates appeared in an examination. The boys outnumbered
the girls by 15% of the total. The number of candidates who passed
exceed the number failed by 480. Equal number of boys and girls

failled in the examination. Prepare a 2 x 2 table and find the

coetficient of association.

(b)  Show that the Poisson distribution is a limiting case of negative bi-

nomtal! distribution.

3 (37) @E@ﬁﬁﬁﬁ,4mﬁﬁ@5%l&ﬁ?ﬁﬁéglﬁmﬁﬁ@ﬁ

™ e

4 TC g T el T NS 4 @ v @ w9 ™ e vyae @ #

WS FA FT s o | 30
(|) e 5T F wiferRt # afge w fadw 40 30

ial A box contains 6 red. 4 white and 3 black balls. A person draws 4 balls
from the box at random. Find the probability that among the balls

drawn there is at least one ball of each colour.

M0812010 08(1) P.T.O.



(»)  Discuss the role of Cauchy distribution in statistics.

3
gl STHEE B2
L 10
flx)= Ee x> 0.
(@) @) Describe in detail the sampling distribution of a statistics.

;i) Obtain standard error of the mean of a random sample of

sizZe n.

MO0812010 08(1)



(b)

4. (37)
()
M0812010

Give the method of drawing a random sample for the following

distributions :

(1) Uniform distribution

f(x):lr 12 < x < 15.
3

(ii) Exponential distribution

f(x) = %e“"“m._ x > 0.

U r x ¢ AT RO H € OT A 991 B § Waaar ga&w &1 fafy i e

HITA | ¢2-qA0T KT YA Bl & w1 ot oo™ HiIfSF | 20+10=30

X Famrg gEfedl i w1 79, R T o2 991 o) ¥ |/ wn

A IV x i= 1.2, wang Iy =1, 2, ..., ng) TSTHT TEHR

.
o
!

ny @ n, & @ T T T 9ngl H FHAAN B WYW AU fHE FFR

N ? ' 30

08(1) P.T.O.



(b)

M0812010

10

Describe the method of testing the independence of two attributes A
and B in an r x s contingency table. Also write down the conditions

for the validity of the v4-test.

Two independent samples x;(i = 1. 2. ..., ny) and }tj(j =1, 2, ..., noy)
of sizes n, and ny have been drawn from two normal populations with
2

means B, and p, and variances o2 and Gf, respectively. How will you

test the equality of two means.

A4l

EII‘--.'H-:; i ]5+15:30
frefetEa gaero 1 Ofasar gueEd 15+15=30

¢y focemEa-Aa-fged U 70em

(ii)  WTfegeRT TL&TT |

08(1)
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(@)  Discuss the advantages and disadvantages of non-parametric test. Also

describe sign-test.
(b)  Describe in detail the following tests :
(1) Wilcoxan-Mann-Whitney U test
(z1)  Median test.
5. TrAfaiEs ¥ A f&%1 ar W feafoy (smym 200 oSt #) fafed @ 15x4=60
Write notes on any four of the f{illﬂwing (in about 200 words) :
(i) S 9H YN & Yhyd Fid g9 39 fayg wifdad
State and prove Central Limit theorem.
(1) TA-TIIET HE-Fay U U GHISEU TUE I URES S O died
HIsCh

Define Karl Pearson’s coefficient of correlation and regression coefficient

with their properties.
() g8 I 9y g fgurdia g% e =t fafy & gvl[ +ifsd

Describe the fitting of second degree polynomial by the method of least

squares.

MO0812010 -~ 08(1) P.T.O.
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Gv) y2-Hfgests wt uftarn Sfd qur sEe1 oYY SfHd el I Hiferd |
Define xz-statistic and obtain its moment generating function.

v) ToEeR & St T-w=y e gF & WIud Fi9d |
Derive the formula for Spearman’s rank correlation coefficient.

(i) <1 ST § =R ® e F ¥ gEg wfaey wWHw # A9 RIS

Describe large sample test for testing the difference of two

proportions.

M0812010 08(1)
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Instructions to the candidates

1.

2.

SH TUI-9F H T U™ WA F 0 WYT YUY h IW A B | WY . 2 W 5 dh

F g

T HAERF 9% 2

I'his question paper consists of five questions. All the questions have to be

answered. Question Nos. 2 to 5 have an internal choice.

Tv-99 & el 3% 300 ¥ uwl Ui 999 3 w2 ¥ 1 3k y=mwn 991 T@ia T
5. d 9YT Ul % A% UM B | UYEl & 39l 39 miEmy ¥ faw we =i fagen
79 AT U EeH-9A H TR 7 TR o= Ao § fo T SR OW SR
AF T3 Hemm | W WA YYH e AAEd § o1 WSE-UF % HER € v @
IW FHAHEE 2. TH g 999 & fAfvy= 9r & I iFed ®9 9 = 9y @ f9a
WG dUT I WY F YAl & 3w A faw 9@ | udien § 9 dhodael g
I H fern s g&ar 3, gEfefrs T8 |

08(2) P.T.O.



2

The total number of marks of the question paper is 300 and the time allotted
1s 3 hours. All questions carry equal marks, unless specifically stated
otherwise. Answers should be written 1In the medium which you have chosen
in your Application Form. No marks will be awarded, if the answer is written
in any other medium. All the five questions must be answered. Questions
should be answered exactly in order in which they appear in the question
paper. Answers to the various parts of the same question should be written
together compulsorily and no answers of other questions should be inserted
between them. Regular calculator alone can be used in exam, not the scientific

one,

3. umwwamﬁaﬁnﬂmﬁzoaﬁaﬁwﬁﬁ|yraqau$=r'cm5ﬂ{qa;a:rw
el ufedl 2 o

The first question will be of short answer type consisting of 20 compulsory

questions, each one is to be answered in one or f1o lines,
1. Rl W= "9 @ T ¥ Ige 93y Ul Fy

Wherever word limit has been glven. 1t must be adhered to.

In case there is any error of printing or factual nature, then out of the Hind;
and English versions of the question, the English version will be treated as

standard.

M0822010 08(2)



3 3T TAS 1 T2 gtaaat § <ifsd @ 20x3=60

Answer the following short answer {ype questions m 1 or 2 lines each :

(A) ofeyt Td TEfe H g FaEd |

Distinguish between sample and population

(B) mﬁvﬁﬁﬁﬂ?am%?

What is random sampling ?

What is svstematic random sampling ’

(D) s GTRT R i @ HIEA Rl A e F T

What is standard error of the mean when the population 1s

infinite 7
=il A e N iﬁﬁﬁwmaﬂﬁuﬁwa‘aﬁﬁﬁmﬁ
:,n.:. LT - E - F:: = pos ) [1__0} ';T 7

How would vou determine the sample size n order to estimate

vn margin of error E and confidence

the population mean Wil

lavel (1-¢) 7

F)  wEo-fagesm (ANOVA) & porFarT &1 d€dl & T T sl bl

Y |

State the assumptions to be made for the validity of the F-test 1n

ANOVA.

P.T.O.

M0822010 08(2)
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(G) R.BD. § &=l 3 wfaest &bl & <= Hi-ae T F T 7

What is critical difference between any two sample means 11

R.B.D. ?

H) T sfyeera & gt fagr w1 Fad |

State the basic principles of experimental design.

‘,"-l.

1) oRfes®iga Teh Aqmedd & a9 F g 7

What are disadvantages of randomized block design 7
(J) o 5 AfH-Fn sfyemer § A B WA FNE T 7

What is the error degrees of freedom in Latin squarc design of

size b x o !

(K)  ifad g0 =7 F % 7

What is crude death rate 7

(1) " USAq g & T 7

What is general fertility rate ”

M) T2 USHA g FM T 7

What is net reproduction rate 7

M0822010 08(2)



(N)

(O)

(R)

(5)

(T)

M0822010

IR &1 3TEY] ol F1 § 7

What 18 Fisher’s 1deal index number ?

‘,"‘ yo.

&t ¥ ¥ Hfe &1 3M™ & fqu g ™ fordE ale e w2 ow 2

What are mathematical tests suggested as a measure for the formula

error 1n index numbers ?

TF FI= 70 % T FH 3 7

What are the components of a time seriecs 7

=9 9 1 fagT wn g 2

What is the principle of least squares 7

LY

¥ ' - - - - N - e
FFE v o= - bt — ¢t~ F FHAT F T4 THHFH HHEI 4§ 7

What are the normal cquations for fitting a curve y = a + bt

9 .
+ o= 7/

(X. R) §<FF ¥ 3-0 F970 9= =1 3§ 7

What are 3-0 control limits in a (X, R) control chart ?

3qesh UA IUNET & GIEH § SE Sded |

Distinguish between producer’s and consumer’s risk.

08(2) P.T.O.



. (37)
(W)
M0822010

§

Tl Agi=ge widwaa Tg squiias a9 stsmean fFremd & wiy @i e

gIdad= k] THAZA | I 1 9Gad g0 F2 o quisy fa 30
var{opt.) < var{prop.) < variran.!

Explain simiple random sampling and stratified random sampling with
proportional and optimum allocations. Also show that under certain

conditions to be stated by vou
var{opt.) < var(prop.) < var(ran.)
AT

(Or)

Tuigd oh HEG Uld=dd, Uk WIdenTs Ied §id Ufaeyl &1 o 3 1y

TREIE 2 €, A FUeag Widesl § Heg 9v, H9iw §e" 50 ¥ o9gl 7l

Show that a svatematic sample 18 more precise than a simple random
sample without repiacement or ~he mean square within the systematic

sample 1s larger than the population mean square.

Uth WIS Hitg o Hehold 24 % IUYEd Uidewl #H™ 4 Yo #

s
"

fafy 1 9ugmed | 30

ta THiv=d gufte &1 a9 fagam =mym 5 3§ gfe gyides o3 =71 99+

1 B, @ Uk 9im Al dfdeyl fwaw a3 am =Amed 7

08(2)



3. (37)

M0822010

kxplain the method of determination of a proper sample size for

estimating a population mean.

The standard deviation of a certain population is about 5 units. How
large a simple random sample should be if the standard error of the

sample mean is to be 1 ?

HAAT

|' O,ﬂ

AR T ATI (507 %] TEAED . T AN Y F SIE A T

39 91dl &1 i \ded f9Aa a=<ia S SeReTs Steay e sfad s
RIAT €|
kExplain ratio method of estimation. Obtain the ratio estimator of

population total Y.

Also state the conditions under which the ratio estimator 1s a best linear

unbilased estimator.

T Agogehldd WeHk sTusmeydr o a91 aead & 2

TH FYHETA dl Twd, yvia: agfeestea afawers w1 qerw @
BEAGEE 30

What 1s meant by a randomized block design ?

Obtain the efficiency of this design compared to completely randomized

design.

08(2) P.T.O.



Hadar

(O

dfed ot sifimres a1 % 7 i ¥ wF St 5o e
%1 fag= FifsT)

What is Latin square design ? Discuss oriefly the advantages and

disadvantages of a Latin square design.

What ix a treatment contrast 7 When zare two such contrasts sald to

be orthogonal 7

Show that in 2%-experiment the main effects and interactions are

mutually orthogonal.

HAqdT
(Or)
e aferl & o ol &1 93 foaa wva-fag (9) & sifeq fear T
g
AT x [ d, q, P, L, e?
20 6, 93, 435 7 ? 7 73, 50, 81, 126 7
21 6, 90, 673 — - - — - 7 7

M0822010 08(2)



Age x :
20
21
4. (3
MO0822010

Fill in the blanks of the following table which are marked with question

marks (7)
L d, a4 Px Ly T, &
6. 93. 435 ! ? ? ? 3, 50, 81, 126 7
6. 90, 673 — — — — ? .7

¥ TISEE F1 Il W SOH 1 arad § 2
TRSTTO FId 30
(i)  srwRfya TH-TX
Gy ag-fafsre s&@ R, @
(iti) E¥gUl Jear T
What do vou mean by the fertility of a population 7
Detine
(1) Crude birth rate
(if)  Age-specific fertility rate, and
(zi1) Total fertility rate.
HAAT

(Or)



10

What is an index number 7 Explain :
(2) Time reversal test, and

(i1) Factor reversal test.

Qhow that Fisher’s ideal index number formula satisfies both these

tests.
(5) TE G FRER % IR (¥R fad H) & fwe AH {99 T
g 30
qu IATSA
1973 77
1975 88
1976 94
1977 85
1978 91
1979 98
1982 90

=7 a1 fafy g T 9 & e F RS A IYAfT A ) FRONES
Ffr | o B SR § WeE s T 7

Below are given the figures of production (in thousand quintals) of a

sugar factory :

Year Production
1973 77
1976 8&

M0822010 08(2)
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1976 94
1977 8o
1978 91
1979 98
1982 ' 90

Fit a straight line by the least square method and tabulate the
trend values. What is the monthly increase in the production of
sugar 7

A4l

(Or)
AT 1,500 et 27 wlaew! ¥ wees ¥ wem 1 Aiga wiawd 13.7% 9
o ¥ og frafs © e 3faa femm wfay ogd | weeEd 6 T6E TER T
Prasor gfes w1 e @ fEEm w9 # WM e
The average percentage of defectives in 27 samples of size 1,500 each
was found to be 13.7%. Construct a Suiltable control chart for this

situation. Explain how the control chart can be used to control

quality.

08(2) P.T.O.
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5. frafafaa 4 9 o< w9 W fewfar fafed . 15x4=60

Write notes on any four of the following
(i) R I " faty
Regression method of estimation
@) wfg=gd wa smfdasa Ffedl
Sampling and non-sampling errors

i) feur affece & o3 woo fagaun (Vs *Iftad] § TFh A0 & 91Y)

Analysis of variance for two-way classification (with one observation

per cell).
Gr) |4 F T3 fFgam g=3
Control charts for variables

(v) S wiaEET e

Acceptance sampling plan.

(vi) TFS wgEEE 9= 8§ A.Q.L., LT.P.D., A.O.QL. 9 A.S.N. &1 H&hei i |

Concepts of A.Q.L., LT.P.D,, AO.QL. and A.S.N. in single sampling
plan.

M0822010 08(2)



