FTHATR / Roll No.
weell ST STFHIE FE fod |
Candidate should write his/her Roll No. here.

ﬁaﬁﬂﬁﬁﬁ@'{:5 gﬁs\'ﬁq@ﬁﬁw:m

Total No. of Questions : 3 No. of Printed Pages : 19
M0812012
qifisaeht

STATISTICS

UgH WI1-UA

First Paper
Ty ;3 ue) - ' [quiE : 300
Time : 3 Hours] [Total Marks : 300

Instructions to the candidates -

., WYE-FHFAAAIEAE | A T S TH AR | WA HF. 295 T
¥ arafen faseq €
This question paper consists of five questiﬂhs. All the questions have to be

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

2. WEA-UA % H 3% 300 ¢ a¥l Fuitd §eg 3 W ¥ | AlG STEl Tl WA T

T @ A Wy @ o 9O ¥ | ugHl & IR I "iemH ¥ fog I e SEE

ST SOy YT oMHeA-UF ¥ fam ¥ 1 fEet ot Wiemw # fo@ T SW W FER

s qf frerm 1w we e wOn AfeE ¥ TE-T d SER ¥ W %
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The total number of marks of the question paper is 300 and the time allotted
is 3 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 1s 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 caleulator alone can be used in the exam, not the

scientific one.

3. umwwﬁﬁamﬁﬁaﬁaﬁzowﬁﬁ | Yok & SW ek YA
gfe@l § <A1 T
The first question will be of short answer type consisting of 20 compulsory

questions. Each one is to be answered in one or fwo lines.
4, R v G F ME ¥ ST IEvY U W

Wherever word limit has been given, it must be adhered to.

5. gfr fRdt v § R WER @1 S GEU A AR TR I AE B, a1 T F
fedt qo o ®Y H | SIS UG HEe A W '
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. .

M0812012 08(1)
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1. fmafafes o9 sw0™ g9 & SR, Y& b1 1 @1 2 Uidad 3 AT : 20x3=60

Answer of the following short answer type questions in one or two lines

each :
(A) TTAEA! 991 SN H IR FTaEd |
Differentiate between Questionnaire and Schedule.

(B) avﬁmmaﬂtaﬁﬂﬁmﬁwaarsﬁt

Differentiate between Classification and Tabulation.

(C) 10 T T AT 12 T 9T IS SN H AT 16.9 T | YEWO FIE
it |

The sum of 10 items is 12 and sum of their squares is 16.9. Find

variance.
(D) 37y OgEw=-y & qRufyd Sifse |

Define partial correlation.

(E) 3afg N = 50, (A) = 35, (B) = 25, (AB) = 15 &, @ IJ&@ &1 HE=d [0Th
I SIS | |

If N = 50, (A) = 35, (B) = 25, (AB) = 15, then find Yule’s coefficient
of association.

M0812012 08(1) P.T.O.
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(F) TF 99 § 7 o, 12 g%e a9l 4 4l e T | F wgea ¥ f& gl

mﬁﬁ?ﬂ&ﬁﬂéﬁﬁfﬁﬁ@u@mﬁﬁ@?

A bag contains 7 red, 12 white and 4 blue balls. What is the probability

that three balls drawn at random are one of each colour 7

(G) Fe 1 9w s II 929 & Uiideshal ¥9c Hhod i@y

Write down the p.d.f. of Beta I and Beta 1I distribution.

(H) fer %
x px)
. -3 0.05
—2 0.10
-1 0.30
0 . 0
1 0.30
2 0.15
3 0.10

E©@X + 3) &1 91 Harfem

MO0812012 08(1)



(I)

(J)

(K)

M0812012

(Given that :
.:rl p(x)
—3 0.05
—2 0.10
-1 0.30
0 0
1 0.30
2 0.15
3 0.10

Evaluate E(2X + 3).

feaR SO W29 %1 Wigsa O wad fate |

Write the probability density function of Bivariate normal distribution.
TOH TE WA 90 & FIFH & fau s 9E gag faee |

State Central Limit theorem for a sequence of independent and

identically distributed random variables.

afe X T @E W 98 PX = 1) = 2PX = 2) % @ P(X = 0) 9@
ST |
If X is a Poisson variate such that P(X = 1) = 2P(X = 2), find

PX = 0).
' 08(1) P.T.O.
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(L) acfss wfagyt & girfea sifse |

Define a random sample.
(M) HHE FiE g 7

What is standard error 7

(N) fo9 vidf & €1 @aA gug R 97k 9= W:. (ny, py) A (noy, Po) .

%1 g fgug =g ?

Under what conditions the sum of two independent binomial varates

with parameters (ny, py) and (ng, pg) 1s a binomial variate ?
0) W%t—uﬁmlaﬁqﬁwa‘lﬁq |
Define Fisher t-statistic.
(P) YUl w1 V9L FINEA Fb R 2
What is Sheppard’s correction for moments ?
Q) mﬁmﬁmﬁéﬁéa‘rmw |
Give any two advantages of non-pa_rametric test.
R T w1 R GeaEe T Thew o 38 W w1 ¥ 2

How do you use Spearman’s rank correlatioh coefficient test ?

M0812012 08(1)



(S) g & 1gfgeT |1 § 7

What is Chebyshev’s inequality ?

(T) - N(u, o2) v&l o2 9@ &, & "eg p &1 95% favars ¥

fAr@w |

/¢

SIGEREANRSE

Write the formula for obtaining 95% confidence limits for the mean

u of N(u, 52), when ©

qHE 46 &

M0812012

2

10—20
20——3Q
30—40
40—50
50—60
60—70

70—80

08(1)

is known.

SHE R

12

30

60

29

18

229

(31) Wﬁ%ﬂ@ﬂﬁ@ﬁmﬂmﬁﬁimmmﬁm,aﬁﬁw

30

P.T.O.
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An incomplete frequency distribution is given as below

Class Interval Frequency
10—20 12
20-—30 | 30
30—40 ?
40—50 65
50—60 ?
60—70 - 25
70—80 18
Total 229

Determine the missing frequencies given that the median value

1s 46.
() FE G041 B < fawdl A 991 B & @ @ oMuR W e atw wrw
T
A B
IR 395 47.5
e fT=eE 10.8 16.8

L

gy e = 0.42

E‘rww%@ﬁﬁwmlﬁaﬂﬁmaW%,a‘lB%mﬁaﬂm
IBEQitsIN ' 30

MOKRIONT D P VRS
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The following data were obtained on the basis of marks in two subjects

A and B in a certaln examination :

A B
Mean 39.5 47.5
Standard deviation 10.8 16.8

Coefficient of correlation = 0.42

Construct two lines of regression and estimate the marks in B for 50

marks 1n A.
areran
(Or)
T WA de A fade s ¥ | we-shepdl wed % fag wer & i

oqed MUl &1 "H FA O/ ? 30

The standard deviation of a symmetrical distribution is 5. What must
be the value of the fourth central moment about mean in order that

the distribution is meso-kurtic ?

08(1) P.T.O.
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(W) @ & TEEd PE Q TE WErY U Y Sl FRUNH FITTT qUT TAh

2Y
ﬁHWHin-+Y2ﬁWWI 30

Define Yule's coefficient of association Q and coefficient of colligation

2Y
Y and establish the relation Q = 1 4 Y2 between them.

3. (m)mwﬁﬁuﬁﬁwﬁwﬂﬁmnmaﬁﬁqﬁamaﬁAaﬁi

Bﬁ@faﬁw%aﬁﬁmﬁw%: 30
PiA ~ BC) U (B n A®)] = P(A) + P(B) — 2P(A n B).

Write axiomatic definition of probability. Show that the probability of

happening exactly one out of two events A and B is given by :

Pi(A ~ BO) U B ~ AC) = P(A) + P(B) — 2P(A n B).

¥ Q1 ufqest me ¢ F Sed 9 HifSE A 3Heh wEd qed ey | 30

If xq, x9, ....... , x,, is a random sample from a normal population
N(10, 4), find the distribution x , the sample mean and write value

of its parameters.

M0812012 08(1)
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AU A

(Or)

(1) ﬂﬁmeW1amW§$ma@mﬂﬂm@aﬁﬁ%,Fﬁ

PX < 0) &1 °F Ad Hifdd 30

4
If X is uniformly distributed with mean 1 and variance 3

find P(X < 0).
(F) TH F TR A H 900 A & agfeos wiaeyl d 20 wiav safR SR

q | TW IS Wl B § 1600 Al & Agleos wfagyl # 15 Wfawa =i
U & | g § Ul @ =R H 95% favary "W ;@ SIS |30

i ~' In a large city A, 20 percent of random sample of 900 people were
ill. In other large city B, 15 percent of random sample of 1600 people

were ill. Obtain 95% confidence limits for the difference in the

population proportions.

4 (31) & TFR B fagy sea & SaF-FE B o9 F< B FGHA F GG THA
1, fages fag f=1 oflee w9 g ¢

q&r 1 g 11
gfaeel @Ed - n, = 8 = neg = T
gfdeyl wmeq x = 1234 W2 x, = 1036 T2
yfagyl garg fagaq 31=36‘€Ié 32=4OE|'3

M0812012 08(1) . P.T.O.
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wuaﬂwﬂ{eﬁq@%aﬂﬂwm“aﬁa@m%?

fear %, 13@@@&@@%%@%1.77@[5%@1%
W W R . - 30

To test the significance of the difference between the average

length of life of two types of electric light bulbs, the following data were

obtained :

Type 1 _ Type 11
Sample No. ny = 8 neg = 1
Sample mean x = 1234 hrs x, = 1036 hrs
Sample S.D.’s s; = 36 hrs s, = 40 hrs.

Test whether the type I bulb is superior than type IT bulb.

Given : Tabulated value of the test statistic for 13 d.f and at 5% level

of significance is 1.77.

(&) ‘aﬂww*ﬁmwwﬁ%?mﬁw%@wﬁmaﬂﬁmﬁ
wﬁﬁﬁqawaﬂé—aﬁqﬁwﬁéwﬁmﬁml 30

What do you mean by ‘Goodness of fit’ ? Describe 1n br1ef the

goodness of fit test, giving the conditions for the validity for Chi-square

test.

M0812012 08(1)
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AT

(Or)

(31) IR ®1 Z ©UR K ¥ 7 THH A IJqAN ¥ 30
What is Fisher's Z-transformatian ? What are its uses ?

(F) < Fgiesw Flagen ¥ = aiom gra ge o

yfergst ITFR yfagel ure"
(1) ;: (2) (4)
1 10 15
2 12 14
feam & @ Fo 509, 1) - 2.90, £ o520) = 2-086]
LIECIGE]
@)  Hy : o] = o5
(i)  Hpo 1 1 = U
&1 Qe RS | 30

M0812012 08(1) P.T.O.
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Two random samples gave the following results :

Sample | DSize Sum of squares of Sample mean

I deviations from mean

(1) - (2) (3) (4)
1 10 90 15
2 12 108 14

Test the hypothesis :
2
2

frefafeg o § el ek ® fooafr fafeu 4x15=60

Write notes on any four of the following :

(A)

(B)

(C)

M0812012

s UE Tl Sfee Td e Y@ Ed |
Primary and secondary data and their major sources.
qedsy U AR FHHFO Ui W ey 3R YA uREdd w1 gWE

The effect of change of origin and scale on correlation coefficient and

regression coefficient.
T §24 : SRl Wiigehdl ¥4 el LCEESIEY Rt frgroard |
Gamma distribution : Its probability density function and its chief

characteristics.

08(1)
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(D) YUKkl T ® HF<rid &= gER & Fledr |

Different types of errors in test of significance.
(E) @1 wAfEEd &1 aued & fadu @ gy &1 9u

Description of the run test for testing the equality of two populations.

(F) 97 Yfagey ©d 39 929 |

Order Statistics and their distributions.

M0812012 08(1)
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1 ﬁ?ﬁ—ﬁﬁ@ﬂhwﬁl-wuﬁ%wéﬁ% | YUY . 2 ¥ 5 dF
i siafw fawed ® 1 |

This question paper consists of five questions. All the questions have to be

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



2
The total number of marks of the question paper 1s 300 and the time allotted

1s 3 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 1s 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 the exam, not the

scientific one.

3. 9YH WY oY Ia4d an e 20 afar wes E | TR F1 W Uk AUl |
gfr@l # QA B
The first question will be of short answer type consisting of 20 compulsory

questions. Kach one 1s to be answered 1n one or two lines.

4. & v €W @ W ¥ IGH oevd e B |
Wherever word limit has been given, it must be adhered to.

5. giq {9 999 ° f&FE TR 1 FE HIU T ASHF FFR F] A B, A AT &
fet den ST ®UG W § HUST SO GEF HA T

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

standard.

M0822012 08(2)



What is simple random sampling without replacement ?

B) u Agfees feea gregifed fafu § wfaget 3 1 gua e 34
T ? '
What is ratio estimator of sample total in simple random sampling

without replacement ?

(C) T wiEEd gaewW §ed ¥ % 7
What is National Sample Survey Organisation ?
D) wha Fefes e fafy § sfeed e &y @ e fae

Write the formula for the variance of sample mean 1n stratified random

sampling method.

(B) §@ uefess wfaead wiqeaiied (SRSWOR) iy ¥ waeg WAid9ad
ffu @ e W @ A F dned w1 wd fafe

Write the condition for superiority of estimate of population mean in

systematic sampling as cempared to SRSWOR.

MO0822012 08(2) P.T.O.



(F)

()

(H)

(1)

(J)

(K)

(L)

(M)

MO0822012

4
TInT Hivwedd ¥ Agfessie &1 faga #=&1 § 7

What 1s the principle of randomisation in design of experiment ?

gam AfRegdr § WA fgmw w1 39 w9 Sfag § 2

When 1s the use of local control appropriate in design of experiment ?

N TE GRE 7 T 9@m fveenr e O Y fagr w1 wE@ |
f&ar s 7

Is 1t possible that in planning a design of experiment the principle of

replication 1s not used 7

CRD =1 39ar f&y Refq § Sugesq § 2

In which situation use of CRD is appropriate ?

Ta fageisur &1 gRuieg sifsa
Define Analysis of Variance.

fr=l o frafam =1 e <ifst 978 wfaes 999 & e fafca & 1

(sive two examples of situations where sample survey is the only

option.

II-[RUT | IYEN 7T FH a1 g W & Yodk Hehal &l fAfew |

Write the symbols used to represent all the columns of a life-table.

fermmard =1 uftarn fafem

Write the definition of sex-ratio.

08(2)



(N)

(O)

(P)

Q)

(R)

(S5)

('T)

V10822012

D
i g9 H1 F I9T 8 7

What is the purpose of constructing an Index Number ?

fo19] Tg-TX MU k1 YA R T 7
What is the formula for calculation of infant mortality rate 7

ALCIREICH fremor, g@fes & fou 3¢’ frasor g fafean, safe aure 9=
qed I 8 ?

Write ‘36° control limits for a fraction defective control chart, when

population parameter values are unknown.

Torq frso | fa=Rer & wRor

Causes of variation in quality control.

TF FE-9v 7 ygea fafv=m feel 1 fere)

Write different models used in a time-series.

C-wfas (i T7E a1y Ted) 3N ¢-Giea (Fogel &) | 98 T Sifsl

Distinguish beteen C-chart (No. of defects per unit) and d-chart (Number

of defectives).
T THd WiaEad e H AOQ wed w1 g Tdret |

Write the formula for AOQ-function in case of single sampling

inspection plan for attributes.

08(2) | P.T.O.



2. (31
()
M0822012

6
MEN 5 ] Ueh G2 & A9 1, 3,5, 7 U9 9 ¢ | =9 GO 4§ 3R 3

ATl AHE T Ao Tiaeyt eaiaRied fafy 9 feraet fafau aar genfug
FHifee fa

(i) E(Y):Y

l

Gy Var(Y)= N-n g

Nn

B &, S Y, uiaed ®Wieg qmn Yy gufe mem ¥ e S22 wAfe w@eg o

T | 30

From a population of size 5 with values 1, 3, 5, 7 and 9 draw all
possible random sample without replacement of size 3 and varify

that 1n this case :

@) E(&_’) - Y

!

Gi) Var(Y})= NN"‘n” g2

where X_I 1s the sample mean and vy is the population mean and S2

1s population mean square.

mﬁﬁaﬁfﬁﬂuﬁwﬁﬁﬁwﬁrﬁﬁﬁmmm‘n’a}mm'
Fifey & V(Yo ) &1 geg fremm @m ik n; « NS, @) 30

Prove that for a stratified random sampling method the V(?St) will

be minimum for a fixed total sample size n’ if, n; o« N.S..

08(2)
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HAYAT

(Or)

(1) o i Heaqul ¥, C'Us WAM @1 A stwar CfREERT 7 s SW

% THYq H HRu fafan lw:muﬁﬁr—%ﬁmaﬂhﬁma‘rﬁmﬁrﬁ

F1 T TS IR H (RGN F TN W A I €, SH-SE T RBD
4 LSD W 3d & | 30

What is more important “designing of an experiment” or its
“interpretation” ? Give reasons in support of your answer. Clearly
state the restrictions that are being imposed on the number of

treatments and number of replication of a treatment as we pass from

RBD to LSD ?

(F) TF A al wam sifveen # wgea Tt e v ? 39 ST

% fou woRor fagesn guaEy | 30

What is the mathematical model used in a Latin square design ?

Explain the analysis of variance for this design.

M0822012 08(2) P.T.O.
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3 (31) Fidead @ rafaagq ffedl & o9 oT=R) W Sy | S YHR w7 Fed

B H R A gU I G FA b 3T o gIEd 30

Distinguish between sampling and non-sampling errors. What are

the reasons for occurrence of these errors and suggest methods to

remove them ?

() fr=fafed Sea-wrott 3 fog @+t gfd sifg 30
_——__r4” | 98000 | 500 | 2 | 2 | ? | 4850300 | 7
5 o2 | s00 | o | 2 | oo | o ?

Fill in the blanks of the following life-table :

. —

Age (in years) L, - d, | p, | q, | L, T, eg
4 95000 | 500 | ? | 2 | 2 | 4850300 | 2

M0822012 08(2)
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M0822012

Far
(Or)
frafafea oegl 9 Mo FifEQ
(@)  GETY ¥ X
i7) 99 fafsre g R
(i) Ul WA X
it mg-a Al &t "

(000 )

15—19 16.0
20—24 16.4
25—29 15.8
30—34 15.2
35—39 14.8
40—44 15.0
45—49 14.5

Compute :

(1) G.F.R.

(i) Age S.F.R. and

(tzz) T.F.R.

08(2)

& TH TEAT

260
2244

1894

1320
916
280

145

30

P.T.O.



10

from the following data :

Age group No. of Women Total no.

of Female  (in 000) of Births

15—19 16.0 260

20—24 16.4 2244

95—29 15.8 1894

30—34 15.2 1320

35—39 14.8 916

40—44 15.0 280

45—49 14.5 145
(F) o, q919 & Yuahlsh F T 7 R, U9 AR HIYR & goew A
iy U shifoy | 30

What are Laspeyre’s and Paasche’s index numbers ? Determine the
relationship between Laspeyre, Paasche and Fisher index

numbers.

4. () <k guil 9 3IyAld I & i fafv= fofimi & 9w fafeu 9ar vt u=
faty =1 gHzmEa | 30

Write names of different methods of determining trend, in a time

series and explain any one of them.

M0822012 08(2)
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(8) vwfges faderor syais1 § M9 F1 WU § 2 MU GHH & THA

gfaesit o s & fAu R AfYaaun wed &1 9 9w
CYI 1 30

What do you mean by Sampling Inspection Plans 7 Obtain the
expression for the O.C. function for a single sampling plan by

attribute.

Heldl
(Onr)

(37) 29 T g B d9 SN W T | N w G A gl
fresror wfes frg wifgsar §27 W anuiE & 7 39 feew d9fss 1 faar
q quzEd | 30

Explain the difference between defect and defective. On what probabi-
lity distribution, the control related to number of defects in based on.

Describe this chart in detail.

(A1) &g IogyE § A ufE sEeEa 9 wiaestsl @ 719 (X) w6 9d (R) o
T ER € | 391 HeEal § ¥ ST | 30

() (X, R) W R =% dfasi & freo @ qeg

@) fom ue s Sdsa & F=0 vy gfers a9 § 9 J@ 2

MO0822012 08(2) P.T.O.
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fean & @ A, = 0.58, Dy = 0 3R D, = 2.11]

SUHUE AT

1

10

11
12
13

14

15

X

34.0

31.8
30.0
33.0
35.0
.32.2
33.6
32.0
33.8

37.8

35.8

38.4

34.0

35.0

33.8

08(2)

R

4

13

19
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16 31.6 o
17 33.0 O
18 28.2 3
19 31.8 9
20 30.6 o

The following are the X and R values for twenty subgroups of five

observations. Determine for this :
(1) Control lIimits for (i , R) and R charts

(i)  Without plotting the graph, comment whether the process 1s 1n

control or not.

|Given : A, = 0.58, Dy = 0 and D, = 2.11]

Sub-group Number R
1 34.0 4
2 31.8 4
3 30.6 2
4 33.0 3
D 35.0 5
6 32.2 2
7 33.6 D
8 32.0 13

M0822012 08(2) P.T.O.



Write notes on any four of the following :

(1)

(i)

MO0822012

10

11

12

13

14

15

16

17

18

19

20

gehel AecAET S Td 92 YoHAd & |

Gross Reproduction Rate and Net Reproduction Rate.

AT T iagel Td&fo |

14
33.8

37.8
35.8
38.4
34.0
35.0
33.8
31.6
33.0
28.2
31.8

35.6

frafafeg § 9 fo5gl am w fewfml fafaa .

Census and Sample Survey.

08(2)
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(i) Irg-Th

Growth-curve
lv) T&Y TR0 fageryo

One-way analysis of variance
(v)  FH WdEgT Y smEeE 4 AQL, LTPD T8 POWER %o

AQL, LTPD and POWER functions in double sampling inspection plan

Factorial Experiment.

M0822012 ' 08(2)



