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Optional Paper -
Statistics
Paper — |

Time : 3 Hours ) _ Maximum Marks @ 200

IMPORTANT NOTES / Weayqot et

(A) Please fill up the OMR Sheet of this Question Answer Booklet properly before answering,
Please also see the directions printed on the obverse before filling it. i
usﬁmgﬁawﬁuwwmﬁ@rtﬁw%ﬁw:faﬁ.@.m. UIE B Tl TR 9T & |
Gﬁﬂﬁ%@aﬂﬁsq@wwg&aﬁ%sﬁ—me{wmﬁt ' -

"~ (B) The question paper has been divided into three Parts - A, B and C. The number of questions

' to be attempted and their marks are indicated in each part. : -
T 3, T ol W T WO ¥ PR ¥ 1 v wm d ¥ R s A v 8 den
Sl 3% o 5§ ST N oiftd PRy W ¥

(C) Attempt answers either in Hindi or English, not in both.
S A A1 R ¥ Y R ow ¥ SRE, O ad |

(D) Answers to all the questions of each part should be written continuously in the script and
should not be mixed with those of other parts. In the event of candidate writing answers
to a question in a part different to the one to which the question belongs, the question will
not be assessed by the examiner. | .
Wgﬁamﬁmw%wuﬁ%ﬁwméﬁﬂﬂ%ﬁamwmﬁwm
%Uﬁ?ﬁﬁfﬁaﬁmﬁ%'lwmﬁ@% WIT-% 497 % I @ S oY O wew @y s
T e ¥ 1

(E) The candidates should not write the answers beyond the limit of words prescribed in parts
A, B and C failing this the marks can be deducted.

awﬁfa?aﬁmwa,aﬁvﬁmﬁwﬁaﬁﬁaaﬁfaﬁ@mﬁmﬁmﬁ%@%ﬂﬁﬁr
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(f) In case the candidate makes any_ identification_mark i.e. Roll No./Name/Telephone
No./Mobile No. or any other marking either oqtside or imside the answer book, it
would be treated as resorting to using unfair means. In such a case his candidature
shall be rejected for the entire examination by the Commission.
wﬁmw%%%a&mww%um—ﬁawlm/mwihﬁw
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PART — A / wm — 3 Marks/ 3% : 40

Attempt all the twenty questions. Each question carries 2 marks. Answer should

Note :
not exceed 15 words. _

WA Hﬁﬁr%qgﬂ‘fﬁsmé’fﬁ‘rﬁlmuw%ﬁﬁqeimﬁm’rﬁﬂ%twe&QE‘I'
ol & fr wRad

1 A bag contains x white balls, y black ball and z red balls. Two balls are drawn at random,

with the first being replaced before the second is drawn. What is the probability that
both balls are white?
%%ﬁxﬂ'ﬁﬁ,yﬂﬂ?ﬁ@?zﬁmﬁ%%lﬁﬁ%mﬁwwﬁmw
%ﬁﬁ@'&ﬁ?ﬁmﬁ%uﬁuﬁﬁﬁ?%ﬁmmé’raﬁlmwmﬁw
¢ 5 A We % R : .

Three cards are drawn at random from a deck without replacement. What is the probability

2
of getting an acc, a queen and a seven? - ‘
REZICIEIC i e i oy ol B R A ReY P W ¥ s wn i
%%Eﬁvﬁuﬁﬁqmw,wﬁ,wwﬁl -
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3 If f(x) has probability density kx3, 0<x<?2 detemline- k.
TR f(x) B URIRD B S W Wk T i el 0<x<2

4 If 4 dice are tossed and x.denotes the sum of numbers on them, then what would be E(x)?

% 4 qrEl Hf IV TR A E(x) BT A T DI STa16 x TR Y6l 5 =0 &1 I 8

5 What is the effect of change of origin and scale on m.g.f?

MR ot Ww gawq & Mgl We ®Ew U F1 YW uSdr 7
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6  State Chebysher’s inequality for a .variate y with mean B and variance 2.

| %ﬁaﬁﬁmﬁwmaﬁwym%s%ﬁm#%ﬁﬁﬂww p R TR o2 B

Check the authenticity of the following statement and comment on it.
“The mean of the binomial distribution is 6—and its standard deviation is 47,

ﬁwma&ﬁa@%mmaﬂﬁﬁﬁww%ﬁaﬁﬁﬁl
“ﬁma‘awqm6%aﬁ?mwﬁw4%r’

8 If x is a Poisson variate such that
P(x=3) = 4 P (x=4), find its parameter.
aﬁxwtﬁ%ﬁv{m%a‘rmmwaﬂﬁ&u&rP(x=3)=4P(x=4)
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9  Write the moment generating function of chi-square and hence compute iis variance.

FE Tl W ST SFH oM fuRad a9l SEeHT WOl S i |

10 Define sampling distribution.
yferael R & wieala Wi - -

11  Write any two properties of regression coefficients in two variablé regression equation.

a‘r_?r{u%mﬂwﬂﬂa‘m_i‘f yRrrr e B Redt @ fadwand faRad
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12 In a community 80% people smoke and 30% have breathing problem. What is the lowest
percentage of the smoker that must have breathing problem.

@Haamﬁ'so%aﬁwwaﬂ%%amm%a’mswa%’rmw%tﬁ%a%'lw
Wmﬁaﬁaﬁvﬁmwﬁmmﬁﬁﬁﬁﬂ%swmﬁﬁwﬁ@

13 Compute the correlation coefficient between x and y and interpret its value

ﬁﬂ%ﬁga-x@?ym%@ﬂwmmwmwﬁwzﬁrﬁﬁr
X|-21-1]|o]1]2 .
rtalifofif4

14 What do you mean by sufficient estimator?

Wi o ¥ AT g wuey E o
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15  Show that in a random sample, sample mean is an unbiased estimate of the population mean.

%@aﬁﬁﬁ%u@&mu&aﬁﬁm&ﬁmwaﬁzmwmwmﬁﬁw%i

16 Inabinomial distribution 1 (x, p)="C_p*"¢" ", x=0, 1 show thatlikelihood estimate of pis ¥

frg SRS fefima 4o £ (x, p)="C,p"¢" ™, x=0,1 ¥ p & wwIidd Sher ¥ )

17  Given that the sample is- normally.distributed with mean 65 and s.d. 6 with sample size
50, construct 95% confidence intervals for standard deviation.

qzsmqu%mﬁ?ru%as‘rwmw 65 wrEe e 6 qur wiagyl A 50 ¥ AW e
H 95% TIyaEg oUW A it )
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18  Define the power of test.

ol B R @ i SRe

19 . What do you mean by unbiased critical region_?_

- ST i A A e e ey ¥

20  Write the formula for testing the randomness in a single sample.

qmuﬁzafﬁw&@w%ﬁwﬁa%ﬁwﬁmﬁrﬁqﬁl
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PART — B/ MW ~9 Marks/ 3i& : 60

Note : Attempt all the twelve questions. Each question carries 5 marks. Answer should
not exceed 50 words.

AL UG 3R U % IAX AN | TAF W & & % (Hiig T W 4o WA &
Fitw Tl B eq]

21 A randomly chosen student takes an examination that is passed by 80% of-all “Good”
students, 60% of all “Average” students and 30% of all “Poor” students. In the population,
25% of all students are good students (E;), 50% are average (E,) and 25% are poor (E,).
Given that the chosen student passes the exam (B), what is the conditional probability that
the student i1s a good student?

o5 um foenel uwe Ut wlar o doar ¥ OR9 80% o Rrendt 60% ofrwa feemedt wd
30% @it freell Sl o wwd ¥) we e § 25% oD faendt (E)), 50% s
i () W 25% @eiie R (£;) ¥) waks ae ww @ Te wabrw R 3
ufian S B 8 (B) SEel ®YiE™ Wik @@ =P 5 @ @ st Rrnd ¥
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22 The random variables x and y having the following probability density function :

5 )
3x"p+3x 0<x<?2

flx, yy=17*7
0 0<y<2

Find E(x) and E(y).
agfes W x Ry @ TiEE T weT PRl b

2
3x"y+3x 0<x<?2
fx, y)y={"%7Y
0 0<y<2

E(x) &R E(y) v #iRw)
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23  Obtain first two moments of the Poisson distribution and hence prove that mean and
variance are equal. _

glae faeer & wem @ sl W iR e i i ST wer ek wew
e o 5 A

24  Show that the m.g.f of a binomial variate tends to the m.g.f of a Poisson variate when
n—o, p—0 and np=m (a finite number) ‘

) %@W%%ﬁmmm@ﬂwwwmmeﬂqﬁmm HAT B AN
g Ay no>w, p >0 AN mp=m.
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25 Prove that sum of Gamma variates havmg parameters 7 and n, is also a gamma variate

with. parameters n; +n, .

RGN LU T S A £ PR Y St o R Qg NN
n +n, ESULE] -

26  Prove that mode of xz distribution is =72.

fre o 5 = o faaw @1 agaw ;o2 @ 3 N
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27 Write the properties of t-distribution.

A-foao = Ragwad fafed
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28  Calculate the contingency coefficient from the following data. Also test whether association

between 1.Q. and academic performance is significant or not? Given that X205 (1)=3.841
Academic Performance

High Low
1Q. High 20 - 5
Low 15 30

Ww%mmm%ﬁaﬁ%ﬁﬁwﬁmﬁﬁgﬁg@ﬁm
WCH A et w ¥ R i R o ¥ o2 (1) =3.841

S w v
RS F=

g = 20 5
= 15 30
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29 What do you mean by Type I and Type II errors? Which error is more serious and why?

agtrlaﬂ'{astrllgﬁ’%mwwﬁ%?aﬁﬁ—@fiﬁmﬁ%ﬂ?%gﬁfﬁ?

30 Write in brief the properties of a good estimator.
AW ARBABE hl UATIY HIAY H aadi
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31  Following are the difference of wei ghts of 10 persons before and after an exercise program. Test
whether the exercise program is effective at .05 level of significance. Given that # s (g) =2.26
Diff. of weights (x) : 5, 4, -1, 2, 6, 3, 1,-2,4,8
WWWW%MWWW%@WHQWW@WW
ot Tl ¥ wlew AR 5w aw @ wrm 05 daw oie RPTREET T
THER ¥ REm m ¥ 16 (g)=2.26 )
WR Wl SR : 5, 4,-1,2, 6,3, 1, -2, 4, 8

32 Compute the rank correlation from the following data. Highest score on X is ranked as 1.

29 - 1/ KH-1025] ' 17 [Contd...
- - I 1 O E



PART — C / 9m - . Marks/ 3% : 100

Note :  Attempt any 5 questions. Each question carries 20 marks. Answer should not exceed
200 words.

R wg Wl v we SR TE® 99T % fg Re ofw Truifld ¥ SR Reo wil W
aftrs &0 g =)

33 State and prove the Baye's theorem. Discuss the Baye’s theorem for future events as
well. '

I T B T wd g @fe | vl @ geTen & e A9 wiw @ =wem
BN |
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34 (1) Define cumulants, How the cumulants can be generated with moments? Deduct first
four cumulants on the basis of moments:
(2) What do you mean by additive properties of cumulants.

(9) <gHeE Bl witMRE WA | TR B AT B gEEar § (R e ToET @Y
SR ¥ 7 G AR AT B T ST % OSIHR WA 1
_(R) wgmer #t uitla fadtwen ¥ omg w TR ¥ 7
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35 1In an experimental study the following two regression equati_oris were developed
3x + 4y = 10 .
5x + Ty = 15 ' - -
Compute the mean of x and y and also the correlation between them.
e wale ey A frafuied @ ufers @l el @& 2
3x + 4y = 10
5x + 7y = 15
x Gd y & Wl QU1 Ik o geaad [OUH @ T S |
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36  Define Poisson distribution and compute first four central moments and prove that B, Y
and Bg=3+%.

 ufaga Rereer w ionfiE SR Tor gE% gaW 9 bR Sl @ e HifTd i
R @b B B = o B3+
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37 (a) Show ;Lhat in normal population with known variance 2, sample mean xis a sufficient
estimator for the population mean p . _ -
(b) Prove that ,2 is an unbiased estimate of g2. B
(1) wmra Tufy ¥ Rg it fe ufdest mer ot men o @ ue T e
¥, i gE ¢? 9 e |

@) R BE & 2 T o Smme ¥ g2 Wl |
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38  Explain the steps in testing the hypothesis of comparing means of two unequal samples in case
of small samples. Explain the difference intesting one tail and two tail tests.

B2 gREst ¥ aerad § @ orari WREl F Aewl Y gEe T B @ e &
qlge e B iy TaRd ) us Up T @ e wlew § @ ot ¥ 7
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39

The following are the number of classes held in each month during last three years in
a programme. .

16, 10, 18, 12, 15, 22, 21, 16, 18, 6, 5, 19, 17 -
14, 13, 10, 22, 18, 9, 7, 17, 15, 14, 16, 18, 16

20, 17,-5, 21, 9, 11, 14, 17, 15, 10 -
Test the randomness at 5% and 1% levels (a) using median value (b) without using median value,

trfatag e 99 Tl ¥ gfae e eded & dm 8 ™ wanel @ den ¥
16, 10, 18, 12, 15, 22, 21, 16, 18, 6, 5, 19, 17

14, 13, 10, 22, 18, 9, 7, 17, 15, 14, 16, 18, 16

20, 17, 5, 21, 9, 11, 14, 17, 15, 10

5% X 1% We@ UX OgREsdl & Tdavr Sy | (3 W e yEn e 3N (@)
Hied w1 g 7 B 3
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