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Time allowed : Three Hours| [Maximum Marks : 200
LI (i) ZAATT9T GG GUS ‘ar T ‘A § | AP G J g yvT & | fbsl wia v &
I FIT, JEkE @ue d &7 3 9 31 99T Havq g T
(i} T IV & HEGITE
(iii) TF Jo7 F QU 971 &7 o7 JHfFarda: oF qrr fear s |
(iv) AT TH-HIHHTT FeTPAT 5 FTAAE |
Note: (1} This question paper has two sections ‘4’ and ‘B’. Every section has four
questions, attempt any five questions. At least two questions should be from
every section.
(ii)  All questions carry equal marks.
(iti} All the part of a question must be answered together.
(iv) Only Non-programmable calcularor is allowed.
g — ‘3
SECTION - ‘A’
1. (30 U fasw w@ wew afim & f998 & P(H) = 2/3 3T P(T) = 1/3 & | Taed =t Foten
ST & 3 AT 39 (Head) 301 & @ v W& | & 10 § F <A it & (Y i o=
(Tail) AT o OS2 1 6 5 ° ¥ A Sl & | Rt o w6t 7= =60 wifesee
BRI , 20
@ () U NG ST & UeIu w6 Wi —1 T +1 9 fawer ot Ay swHw 259 13 ¥
S o1 HIEY o JEROT T &I | 5
(i) S o IR 7O i TR ST en o aRfeifadl saed <= a7 s E
THeR! HamT off el sif 1+2+2
(i) TS @29 ° E(X) = 10 7 B(X3) = 109 ¥ | 9&=a 7aie &1 uai H
TRl P[4 < X < 16] &1 = gy Fraifia e 5
(iv) "= a5 smul o F=ta amgol ot aivm | e T i sl et
Tag, uaEds § @dd i s aitady 9 @idd 98 e € | 243
(2) 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 ?
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(D)

(ii)

(iii)

In a frequency distribution, the mean 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 distribution.

Define Bowley’s measure of skewness and mention the situations where it
is useful. Also determine its limits.

For a distribution E(X) = 10 and E( X?) = 109. Using Tchebychev’s
inequality, determine the lower bound to the probability P[4 < X < 16].

(iv) Define raw and central moments. Show that the central moments are
independent of change of origin but not of scale
31 Ao T ol HgF T SSAHH Hed HE € 4x5=20
Y=y
p(x, ) 0 12
-l]c 2¢  3c
X=x 0|2 c Zc
11]3c¢ 3¢ ¢

T BT (i) ¢ B AM, (i) Y 30§24, (1) p(0 < X <2, Y = 1), (iv) E(X)

(i) ™ X~ Poisson (&) 3G 2P(X = 1) = 3P(X = 0) & i §27 1 AT F qgeih
T & ? 2% x2=5
(ii) a%XawaaaN(o,1)a&ﬁm%m$(X—Y)wmwm?
3 1 16
(iii) Hﬁﬁ?ﬁqﬁmmaﬂaﬂ@WWMx(t)—&+ze‘] €, a9 E(X2) &
T 3 St
(iv) 3Tg SSTEIOT & §U Tfed qu ufageie H o< T Hit |
The joint probability mass function of two random variables X and Y is given by
Y=y
p(x, y) 0 1 2
- -11le¢ 2c¢ 3¢
X=x 0| 2¢ C 2c
’ 1| 3¢ 3¢ ¢

Find (i) the value of ¢, (i1) Marginal distribution of Y, (1t)) p(0 < X <2, Y = 1),

(iv) E(X)

()
(ii)

(iif)

(iv)

Let X~ Poisson (). If 2P(X = 1) = 3P(X = 0), then find the mean and mode
of the distribution.
If X and Y be independently distributed each following N{0, 1), then what

1
will be the distribution of @ (X-Y)?

16
If a random variable has moment generating function M_(t) = G +% et) ,

then find the value of E(X?).
Giving suitable examples differentiate between parameter and statistic.
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3. (3 HEE oA @i uftam i L A fR X ~ x(n), T X W S S GelT I

FAR it aEd fo 79 o Hud H1 A n 27 (1) 1R 5+10+5=20
@ () T X A Y %R A V(X) = 0 V(Y) = 16§ 1aRu=X+Y @
TNV =X - Y & G u 30T V & T GeqE Ok ’iEm ? 5

(i) A by, b, HA X WY BT Y T X F G FAHOW & THR@
ot & A g i e =\[b, - b, TR ¢ TEWEH [AF T 5

(it Pty mmiE T 0 3MATT % U gigieo® Afase & HTT 10 9 TSR0 16 A
T 1 Ak (8, 0.03) = 1.82 3T ¢(8, 0.025) = 2.262 € ar gufte Arg = 95%

fergarmaran ey a1 g ? 5
(iv) Fufaeyie, (Wos™ & o %9 Saiyg § 7 Fuldees &t g gwaiian
 fetfia | 2+3=5

(a) Define Chi-square distribution. Let X ~ ¥>(n), then find the moment generating

function of X and show that its ™ cumulant is n 2™/ (r-1)!

(b} (1) Two independent random variables X and Y haye variances V(X) = 9 and
. V(Y) = 16 respectively. [fu=X+Y and V =X - Y, then what will be the

correlation between U and V.,

() If byx and b‘\_y are the regression coefficients of regression equations of Y on

X and X on Y respectively, then prove that r = A /byx . bxy where r is the
coefficient of correlation between X and Y.

(1ii) The mean and variance of a sample of size 9 from a normal distribution are
found to be 10 and 16 respectively. If t(8, 0.05) = 1.82 and (8, 0.025)=2.262,.. . .
then what is the 95% confidence interval for population mean ?

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

4. (3 HT-E A B A Ay, xy..x, T

1 .
—_ 7,(/0.0<.< ,8>0
f(x,e):{ge 0 <x<o
0 S 2 L2

4 ueh i ufesis &, |t 0 &1 Feaw weor afas g ST 5+15=20
(@) (i) n H & UF glaee] W AT, 5 i s
flr, ) =@+ 1% 0<x<1,0>-1
o Torrn e €, wufted 0 o1 AieedH TR HIHeTE T ST | 5
VRA-22 3 IP.T.O.




(a)

(b)

VRA-22

(i) 7 B, x,.... x, 0 R A B(1, p) W O A A T = T,
ﬁﬂmﬁmmﬁwﬁﬁ?i—%’pzmmﬁqﬂaw%l 5

(i) TTamdien &2 f(x, e)=§e-—“’9;xzoz?rwﬁmqﬁammﬂo 0 =1 faeg
H, : 6> | 1 o1 1 & fora o e o shifesh 1 w = {x 1 x> 2} &t at

qfyeheuaT F STHIT 547 & 9 5
(iv) Tonfad ST G0 ® ST Hitad | ga e 707 4 Ssd | 2+3=5
State Cramer-Rao Inequality. If Xy Xyeeon x, is a random sample from the
distribution
fix, 0) = {é‘f’de 3 0<x<e. 620
0 ; otherwise |,

find the minimum variance bound estimator of 9.

(i) Find the maximum likelihood estimate of parameter 6, based on a sample
of size n from the distribution :

flx, ) =@+ D% 0<x<1,0>-1 :
(i} Let x|, x,, .... x, be a random sample from a binomial distribution B(1, p).

T ) o .
Define T = _%lxi and prove that n(n-1) is an unbiased estimator of pz.
Z

. [
(ii1) One observation is drawn from exponential distribution f(x, 8) = 0 e/9;

x > 0 to test the hypothesis Hy : 6 = 1 against H : © > 1. If the critical
region is w = {x : x> 2}, what is size of the test ?
(iv) Explain likelihood ratio principle. Also state its important properties.

[UE — @ |
SECTION — ] |

wRa wig=aT | anuiaE 9 gead Faaa @l wren SitAd | 30 I & U W
TG 1 3R & I W W o E

i

=0T | I m 1v

N, 50 100 150 200

S 4 3 4 2
TaA% W B S d sead e gW R S M aiet dked snEm FeiRa
AT | 8+ 12=20

() 121 SHEl g W 3 H AAE [T 12.5 96T T | gaitE 0 & andbersh
F AEE qfe W FiE | gl 10 me & us wiasel () e wie,
(ii) JA=IT e, Agfss ufaea gy far mn & 2% %x2=5
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(i) g TR T E 9 TEh o F i fafed | i 1+4=5
(iii) wfrerer T smideaa Jleal | favg Fitd | T TR UER 9 T s g
&7 3+2=5
(iv) CSO & J&7 1 Fard | CSO T YHIV &1 a1ey 3t 5T W faiay )
3+2=5

(a) 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 [ I Ir v

N, 50 100 150 200

S, 4 3 4 2

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

(b) (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 (i) with replacement, (ii) without

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

(i) Differentiate between sampling and non-sampling errors. How can these

errors be minimized ?

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

6. (3 6 HIGoF T TIR T ISR F 99 A, B, CI D a1 g9 4 ww
g 39 U T 20

A 6 7
B 8 9
C 2 4 4] 4
D o 5
$% TRiEAT ¥ WX W W A AR G @ g g aw gfy W b

[F (3. 1) (0.05) = 3.49]

@ () U U g5 fovetver @ i Hige o 3%t I aiweuar fofed | saE

e sTfuamomt +f fafge | 143=5
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(i) =t wamor faveiaw aferet ® opa whated) Wi 1x5 =5
ROt favawer anfet
Taaer= 1 aamaraﬁﬁr I W aj:r qiaraT
Eoic T | uferg gt

SR |
o 3 18.90 d e
FeF a 27.90 9.30
e b c 0.70
FHel : i5

(i} WP e an Hﬁmﬂﬁwsmﬁaﬁqﬁﬁaﬁta@éﬁmﬁé}mm
T TETOT 7 € | A gU Ueh ¥ R, = 20, C, = 15, T, = 15890 G = 101 A
g SET R, C, T F G el e WeioT areft Ui, Siet, e 9 Fo1 g
Tt & | T U877 R & 7 5
(iv) 22 ag-3URTTA Fae wrer TR o st fervetser At S 5
(a) 16 chicks were randomly given four different types of feeds A, B, C and D. The
weight gains in chicks were as under :

A 2 5 6 7
B 3 4 3 9
C 2 4 6 4
D 5 4 6 5

Test at 5% level of significance if the weight gains due to feeds is same in
chicks. [F5 (0.05) = 3.49]

(b) (i) Write the mathematical model of one way analysis of variance and also
write the null hypothesis to be tested. Also write its bdsic assumptions.
(i1) - Fill in the blanks in the following analysis of varnance table :
ANOVA Table
Source of | Degrees of | Sum of | Mean Test
| Variation | freedom | Squares | S.S.. | Statistic
Variety 3 18.90 d €
Fertilizer a 27.90 9.30
Error b c 0.70
Total : 15
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(iii) In a latin square design with 5 treatments, the observation for 3 treatment
in the second row and fourth column is missing. From the available

(iv)

" observations, R,=20,C,=15T,= 15 and G = 101 was obtained, where

R, C, T and G refer to row, column, treatment and grand sum containing
the missing value. What 1s the missing value 7
Construct analysis of variance table for a fixed effect 2? factorial
experiment in r replicates.
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7. (3 T A w EE € T sHe N I9 € 7 T W Huedhl & W afed aue
Fiferd 1 e ot o Higd afadT & Fraior & ot sjatea sy usha % samen

BT | . 4+8+8=20
@ () 2005-14 Gty & ford fres 2005 qeiag & | ik siibel & F1= shiet Aol

Vo= S0+ 2t + 2 U g | Ay 2019 % TRl qaigete o w6 R ) Ak
HeAterg =l Ush au 3 fawenfia = o s at suafa grteor w2

2% x2=5
(ii) Tt arga & QA T o STl ® ST W 4 WE e | Ui gfe i
T % ferar Taeaor Wi = g 0 5
(i) T ufea ST i wnE i | 5
(iv) ﬁn?j@wﬁmzowaﬁma&quﬁwﬁwﬁmﬁ? 5
T '2005 2006 2007 2009

TTET | 100 96 84 80 75

(a) What is a time series and what are its uses ? Explain its main components giving
suitable examples. Explain link relative method for determining seasonal

" variation in time series.
(b) (1) The trend equation for annual data for the time period 2005-14 with 2005

as origin was obtained as Qt = 5.1 + 2t + t2. What is the forecast value for

2019 7 What will be the trend equation if origin is shifted forward by one
year ?

{(ii)) The average number of missing rivets in the assembly of an aircraft are
found to be 4. Determine the control limits for the number of defects per
unit.

(1i1) Explain single sampling plan.

-(1v) The base year in the following series is shifted to the year 2008, what will

be the new index numbers ? _
2005 2006 2007 | 2008] 2009
: Index Numbers | 100 96 84 80 75

Year

8. (30 T e Wl = @

g L d, p. q. L. T, €’
s 4412 - - - - - -
6 3724 - - - - -
7 3201 642 - - - - -
T el U ST H5 Oy <3 off el &6 17+3=20
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@ (i) 7 e e weE e
99 HIF z = 3x + Sy
FAE x+y=6x<4,y<5xy20 5

(i) BASIC Womd 510 | § 10 7% %t fawm semsii % ot &1 4 7 F F o
oy Ahg | 5

(iil) TRt ¥ ot seamie FaTe & ot v wame S & o 5

(iv) BASIC W | T & are & i TR F o0 & s & | W H A
< @ i fakwi ot qant | 2+3

(a) Complete the following life table :

Age [x d,r Py Y L.r Tx eo,\-
5 4412 - - - - - =
6 3724 - - - - - -

7 3201 642 - - — - -
Also find central mortality rate based on this data.
(b) (i) Solve the following linear programming problem : ) T
Minimize z=3x+ S5y ‘
Subject to x+y=6,

x<4,

y<5;
x,y=0

(i1) Write a program in BASIC to find sum of squares of odd numbers from
I to 10. : :

(ii1) Draw a flow-chart to tind factorial of a number.

(iv) Explain two types of variables used in BASIC. Also write three different
ways of assigning values to variables.
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