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(a)
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= gELE 4 57 EUE A §u cF F 1 UeE EvE d g ava § | T oia e &
I ifa. gedd mve | 1 § F4 g 9vF A FH 9ed |

(i) THITEH S A TIAE |

(iii} T O 3 @t 9E @ FET e T A e s |

(iv) FFA FH-TAHTT FergeiT & FFHTE |

(i) This question paper has fwe sections ‘A’ and_ ‘B’ Every section has four
questions, aitempt any five guestions, At least two guestions should be from

SVEFT SECtion.

(1)

(it} Al questions carry equeal mearks:
(iit) All the part of a question must be answered together.
(iv) Only Non-programmable calcularor is allowed.

|UE — &
SECTION —*A°

T T 30 USRI 9iE & T P(H) = 23 SR P(T) = 1/3 % | 195 = samen
A & ST 3 I (Head) 30 & 71 OF TEdr | | 10§ ° =4 w6 & o gl gu
(Tail) 2T & & U T | § 5 = 4 owar & | et om g & 59 & migsar

E i 20
(i) U= sugha 9= % uwn & 95t - g+ ¥ faem = o mEwm 259 13 8
& o W o T T H | 5
(i) SeT = A e s aiem S aur g afifeataar Sared w6 92 3w g
THET =G o Traifia st 1+2+2
(i) Fpar deF @ E(X) = 10 7 B(XY) = 109 € | wdide sl 0 wdi e
ITEER] P[4 < X < 16) &7 f vl e =i | 5
(iv) T fomg gyl & S=5iT mgor =t nivam it | g i S5 amt qe,
T aited & wda Ty s uiade & wag T aa g | 2+3

Suppose a coin is weighted so that P(H) = 2/3 and P(T) = 1/3. The coin is tossed
and if head appears, a number is selected at random from the numbers 1 to 10. If
tail appears, a number is selected at random from the numbers 1 to 5. What is the
probability that an even number is selected ?
1 [P.T.0.
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(b) (i) In a frequency distribution, the inean square deviation of a set of
observations about the points -1 and +1 are 25 and 13 respectively. Find
the mean and variance of the distdbution,

(ii) Define Bowley's measure of skewness and mention the situations where it
is.useful. Also determine its limits.

(iii) For a distribution E(X) = 10 and E(X2?) = 109. Using Tchebychev's
inequality, determine the lower bound to the probahility P[4 < X =< |&].

{iv) Define raw and ceniral moments. Show that the central moments are
independent of change of origin but not of scale

2. (¥ B AR = w1 IR i) seane Sl [ # - 4x5=20
Y=y
plx. v) 0 1 2
— | e 3o
X=x 0] 2e ¢ 2e
1 | 3e 3¢ ¢

ST I (1) ¢ 6 |, (i) Y & 390 929, (i) p(0 < X <2, Y = 1), (iv) E(X)
@) (i) HET T X~ Posson (L) 3 2P(X = 1) =3P(X = 0) & @l €23 1 A1 9 9ga
1 B 2 1Yx2=5

(ii) ﬂﬁXﬁmYmﬁN(ﬂ.ljﬁiﬁaﬁ?%aﬁ‘j-—;(}{—‘f}mﬁaﬁwfﬂﬁ? 5

I&
(iii) ﬁaﬁﬁﬁmmmaﬂqﬁwwmxm=6+édj @ EXY) =
i 30 i | _
(iv) SULERT ST 29 B HATET T A o ST T i |

(a) The joint probability mass function of two random variables X and Y is given by

n

L

oy
pix. ¥) ] 1 2
== =i |¢ 2c 3¢
H=x 0| 2¢ e 2o
- 1|3¢ ¢ ¢
Find (i) the value of ¢, (i1) Marginal distribution of ¥, () p(0 £ X <2, Y = 1),
(1v) E(X)
(b) (i) LetX~Poisson (1). If2P(X = 1) = 3P(X = 0). then find the me¢an and mode
of the distribution.

(it} If X and Y be independently distributed each following N(O, 1), then what
l
ill be the distributi = (X-Y)?
will be the numnn.ﬁ( )

v Iﬁ
(ii1) Il a random variable has moment gencrating function M (t) = [L+E c'] -

then find the value of E{X?).
(iv) Giving suitable examples differentiate between parameter and statistic.
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3. (30 FEAT de F ufvm S | w5 i X~ ¢ 2(n), 78 X F ST S9E Fed A

(3)

{a)

(b)

it #fiT e o o @ T 3 A 0 20 (1) VA S5+ 10+5=20

(i) ﬁ?ﬁﬂﬁﬂﬁ}{ﬂﬁ’ﬁ%‘mmz?’{X}=9E{i\’{"r’}=IG%‘Iﬂ'ﬁ{u=X+YE‘JT
TV = X — Y 289 u 30TV & e Sy s #9497 2 2 5

(i) zrﬁ'h},raﬁTh_waaTﬂ:Kw‘f?msﬂ??wx%mmaﬁwﬁﬁﬂw
W%ﬂ%@&ﬁﬁﬂﬁ?r=\mﬁﬁrmrﬂ:ﬂ T 5

(i) Tl o= wufie @ O s & U Aietee WeRyl ® O 10 G TE 16 M
AR (8, 0.05) = 1 82 ;T (8, 0.025) = 2.262 ¥ o WA A H 95%

L

Fergarrare e 3 2 2
(ivy Fouffeds, ufaess & @9 $9 @t ¢ 7 Foufassie # o seeEfend
fetEn | 243=5

Define Chi-square distribution. Let X ~ ;{zin_}, then find the moment generating
funciion of X and show that its i cumulant is n 2™/ 1)
(1)  Two mdependent random vanables X and Y have variances V(X) = 9 and

V{Y) = 16 respectively. Ifu =X + ¥ and V= X — Y, then what will be the
correlation between L and V.

(iiy If b.‘ﬂ' and b__are the regression coefficients of regression equations of Y an

X and X on Y respectively, then prove that r = q[‘bw-- hw where ris the
coecflicient of correlation between X and Y.

(iii) The mean and varnance of a sample of size 9 from a normal distribution are
found to be 10 and 16 respectively. If (8, 0.05) = 1.82 and t(8, 0.025) = 2.262,
then what is the 95% confidence interval for population mean ?

(iv) How is F-statistic related to t-statistic 7 Write two uses of F-statistic.

4. (30 FHETE AT B AT AAC 1 A vy A

()

VRA-22

o 0y = ée‘ﬂﬁ:ﬂaxﬂ’m,ﬂbﬂ
0, @ =
iﬁﬁmﬁfﬁﬁ?uﬁﬁﬁﬁ'ﬁﬁﬁﬂﬁﬂﬁﬂwmﬂﬁﬂﬁﬁml 5+15=20
(i) o 3WEM = UF wiagy 9 A, o & g2
o, =0+ 1s%0=x<18>—1
A form T #, AmTEE O 5 AEa AR ATEaE S Sian | 5
3 |P.T.O.
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(b)

(=)
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(ii) WA ﬁﬁxt g SR T B g24 B(1. p) q @a@muﬁw T = _.EZIJ;:-
X 2 Fa
T =im ﬁﬁmﬁ%}#wzmmw% | 5

(iii) =EREAF 2 flx, §) T%G_x"ﬂ; x = ) ¥ U deu aiweT T H, 0 6 = | @ew
H = e EA S T ok FiaE d T w= (x> 20 FHoAl

TR W AT 7 5
(iv) HenfEE H9ma T e S | 9 e T o Ay | 2+3=5
State Cramer-Rao Inequality. If x,, x,..... x, 18 a random sample from the
distribution
|1 e _
prt e ey o G0
flr,0)= y@° VT TF
¢ {) ; otherwise |
find the minimum variance bound estimator of 0.
(i) Find the maximum like]ihgm& estimate of parameter 8, based on a sample
of size n from the distribution
fe. ) =0+ 1)a%0zx21,0>-1
(i) Letx,. x, ... 1 bearandom sample from a binomial distribution B(1. p).
Define T = i}xi and prove that ﬁ is an unbiased estimator of p°.
b
.- L ey
(iif) One observation is drawn from expt;nential distribution fix, 8) = a el
¥ 2 0 to test the hypothesis H,, : 0 =1 against H; : 8 > |, If the critical
region is w = fx x> 21, what is size of the ftest ?
(iv) Explain likelihood ratio principle. Also state its important properties.
g —‘F
SECTION —*B’
e wia=ma © e @ gy Traed S s it | 30 #E o mid
ufaest = W?WWHW?
bt I i M Iv
Ny, a0 100 150 200
- 4 3 4 2
HE W § HTEE 9 Tead Fedd g ol S oo diaes s e
Hd | 8+12=120
(i) 121 S 20 AT S T A e 12,5 9T T | WEiE O & i
# wEF T wrE @i | oAk 10 e % e ufaeel (1) T g,
(i) G e, agiesE wiaedd g o T E 2% x2=5

4
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{a)

(b)

(3}

(&)

VRA-22

(i) g W N E 2 s e J i fafe | i+4=5
(iif) W ar smfee Fiedl 1 T wifd | 3l el A F e = sl
&2 t 3+2=5

(iv) CSO % g 374 g | CSO 3 wehfor &+ arel & e e foffe |
3+2=5

Explain proportional and optimum allocation in stratified sampling. A stratified
random sample of size 30 is to be drawn from the following four strata.

Strata T | S A
N, 500100 150 200
S, 4 3 4 2

1

Determine the sizes of the sample using proportional and optimum allocation
from every strata.

(i'  The standard deviation of marks obtained by 121 students was found to be
12.5. Find the standard error of the estimator of the population mean for a
random sample of size 10 taken (1) with replacement, (ii) without

replacement.
(i) What is systematic sampling 7 Write its advantages and disadvantages.

(iii) Differentiate between sampling and non-sampling errors. How can these
errors be mimimized ?

(iv) Write main functions of CSO. Write fwo main publications that are
published from CSO.

16 5 H AEfEE w9 § A 4 g & ae A, B,CaDRam | T A 4%

ghg 30 W T i : 20
A 2 5 6 7 2 ;
B % 4 ¥ 93
€ 2 4 6 &
D 5§ 4 6 5

S% AT & W T Fita h:ﬁmmw@aﬁﬁ 5 Wit gk TuE £
[F i3, 12y (0.05) =3.49]
(i) T o T favamol 1 N Siee St sEw v dieken fafed | ot

gerige iy o fEiEy | 2+3=5
5 [P.1.0.
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(i) T o fagenm afaE |5 o aatedr w9l 1%5 =5
waeaT fageraoT Ao

faaemr @ l;amaraﬁ“{a ERE a::ﬂ TieroT

=i T wia=y=

HET

=T 3 18.90 d e
ECrE A 27.90 030
Hfe b ¢ 0.70
el - | I5

(i) % ST A ATHTL, TaT 5 S & El e ST A e 6 ey S
WY HE E | S AU AR, =20, C, =15, T, =158 G = 101 919
T W@ R, C, T & G %59 oW Wl arell diF, e, s 9 Fe A8 &l
YT & | T VAT T & 7
(iv) 22 9g-3TREE o e v H wR faveye aieE 599 |
(a) 16 chicks were randomly given four different types of feeds A, B, C and D. The
weight gains in chicks were as under -

th o

A 2 3 6 I
B 3 & 4 9
C 2 4 (i 4
D ] 4 6 5

Test at 5% level of significance if the weight gains due o feeds is same in
chicks. [F; 5 (0.05) = 3.49]
(b) (1) Wnte the mathematical model of one way analysis of vanance and also
write the null hypothesis to be tested: Also write its basic assumptions.
{(ity  Fill in the blanks in the following analysis of vanance table
“ANOVA Table

 Source of | Degrees of | Sum of | Mean Test
Yariation freedom Squares | S.5. | Statistic
Variety 3 18.90 d | e |
Fertilizer a 27.910) 9.30
f Error b | ¢ 0.70
Total : [ 15 [

(i11) 1In a latin square design with 5 freatments, the observation for 3" treatment
in the second row and fourth column 1s missing. From the available
observations, R, =20, C; =15, T,=15and G = 101 was obtained, where
R, C, T and G refer to row, column, treatment and grand sum containing
the missing value. What is the missing value ?

(iv) Construct analysis of variance table for a fixed effeet 2* factonal
experiment in r replicates,

VRA-22 (i
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7. (=

(=)

&

(b)

VRA-Z2

e ST = At ¥ o SE o SuAm ¥ 9 T e HEes i SEE A A

Fifs | Fe g0t o gt qfads F o & feg spafen sl TEin @ s

EdiEul 4+8+8=20

(i) 2005-14 mEmEty # o faad 2005 gefas @ ) aifs SiEsr &1 957 =06 401
§, =51 +2t+ 2o g | @6 2019 % fd | ae e i oo
e w1 o e it Tt = Tomn S a7 Fta S 1 A 2

2P =58

(i) TR A & G F e STl S i HE 4 UE | 9T g g
AT = fere Fmeor Hpand a4y & o 5
(iii) T ufraE HAEHT i S Hd | 5
5

(iv) FI=T s ® | 2008 %1 SFEE T 9 T T4 EEE #E T 2
a9 | 2005 2006 2007 2009

gaHEE | 100 96 84 80 75

What is a time series and what are its uses ¥ Explain its main components giving

suitable examples. Explain link relative method for determining scasonal

vanation in fime series.
i) The trend eguation for annual data for the ume period 2005-14 with 2005

as origin was obtained as ?I = 5.1 + 2t + *. What is the forecast value for

2019 ? What will be the trend equation if ovigin is shifted forward by one
vear ?

(i1} The average number of missing rivets in the assembly of an aircrafi are
found to be 4. Determine the control limits for the number of defects per
unit.

(iiiy Explain single sampling plan. - )

(iv) The base vear in the following series is shifted to the year 2008, what will
be the new index numbers 7

Year 2005 2006 2007 2009

Index Numbers [_l'n'{'i T 96 84 80 75

T =i il = fﬂ!’f?ﬁ-ﬁ‘:
M 5 d p g L T, &
5 4412 - - - - - -
6 3724 - - - =
73201 642 - - - — -
29 Sffmgl W AT S gy g ol war w1 17+3=20

7 |P.T.0.
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(=)

(a)

(b)

VRA-22

(iy v e wEna wWer e
= I 2 = 3x o+ Sy

Tl x+y=6x<4 yv=<5 x,v=20

¥}

(i1} BASIC 9o 0T | & 10 & i denan 5 a0 &G @6 e 6 a9

e fEEE |

{11y T EE T O e 3 e v e wiaEs

(iv) BASIC 9 o wge & arel 51 = W & =1 3 sans] | T 5 O

Complete the following life table :

Aue '{:: da' P 4 L.r T.\’ eo.'-
5 4412 = = = = -
[ 3724 - == = - 9 =

7 3201 o642 - = - = -

Also find central mortality rate based on this data.

(1)  Solve the following linear programming problem :

Minimize z=3x+ 5y
Subject to xty=8,
x=
y=3
nLy=0

e

1 3

{(11) Write a program in BASIC to find sum of squares of odd numbers from-

Loty 10,

(i1t} Draw a flow-chart to find {actorial of a number.

'}
(iv) Explain two types of varables used in BASIC. Also write three different

ways of assigning values to variables.
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