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STATISTICS
Frerifee waa - & =v2] [ gt : 200
Time aliowed : Three Honrsf fMaximum Marks : 200
Tz (i) T FFEOT U 5] BUE @ FW & F I UEE VS H g E | [ uia g &

I S el mue i 5 F #H g avT Ay 2 e |
(i) TH T F HE IR |
(iii) UF G F WU GO 3 G SaEd 0 @ A s
(iv) FEA FF-HAHTA FAFAT 71 AT E |
Note : (i) This question paper has twe sections ‘A" and "B’. Every section has four
questions, aitempt any five guestions. At least two guestions should be from
(=T section.

(ii) Al questions carry equal marks-
(itr) All the part of a question must be answered tosether.
(iv) Oniy Non-programmable calcularor is allowed.

|UE — 3
SECTION —*A°

Lo (30 U THE SH U 9 € e P(H) = 23 3R P(T) = 13 # | T =i soren
- T & 3 3 W (Head) 360 £ 71 0F TE9 | B 10§ 9 =4 w6 & i ol g
(Tail) 21l & o v der | &5 F F 90 el & | FRst om e & g9 0w

- T i 2 20
@) (i) U g g2 % gewi & faset - g+ # e i w25 g 13 F
&t o1 HIE o TR S S | 5
(i) SeT = Ave e i aiemn S aur g ufifeataar S w6 92 3w
T = o Traifa st 1+2+2
(i) fpdi deF 1 BE(X) = 10 7 B(X?) = 109 ¥ | =g smfas & ugm aeh
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

(2) Suppose a coin is weighfed 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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(b)

i

i)

(=)

(a)

(b)

VRA-22

(i)

(11)

(iii)

(iv)

ol ElesE =l T HOET AaE seEae S e #

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 vanance 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 probahility P[4 < X < |&].
Define raw and ceniral moments. Show that the central moments are
independent of change of origin but not of scale

Y=y

4x5=21

plx, ¥) 0 1 2
e 3c
e ¢ 2
(I R 3¢ ¢
I SitaA () ¢ & 14, (ii) Y 1 391 &=29, (i) pll< X <2, ¥ = 1), (iv) E(X)

(1)

— e

7 B 2

; . Y | . .
(i) = XAy =Ea N0, ljaﬁﬁﬁ?gﬁrd; (X —Y) %1 &= Far 2 ?

HAT 76 X~ Poisson (L) T 2P(X = 1)=3P{X = 0) & @l 54 & WA 9 FZAH
w2 =5

5

16
(i) = AT aefas 97 = gy 59 Fe M‘x{t]z(%-TiefJ T TEEXY) =

HqiA T FE
(iv) BT IZEL 45 B THTER T WieEee O 3 o Sty |

n

L

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

Y=y
pix, ¥) ] 1 2
= - —1 2e 3¢
K=x 0| 2e e 2c
= 1 | 3¢ I ¢

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

(iv) E(X)
(i) Let X~DPoisson (). If2P(X = 1) = 3P(X = 0). then find the mean 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 f—=(X-Y)?
will be the 1snuionn\j§( ) :
6
(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.

2
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3. (3 e de g v AEE ) 5 BE X~ ¢ 3(n), 7@ X H Y S S 5

(3)

{a)

(b)

it ai fered fo o @ At = A 0 20 (1) L Em o 5+10+5=20

(i) ﬁﬁﬂﬁﬂﬁ}{ﬂ\’%‘mmzW’{X}=9E{i\’{'?}=lﬁg‘Iﬂfﬂ'u=X+Y§T
TV = X — Y 289 u 30TV & e Sy s #9497 2 2 5

(i) Erﬁ'h},raﬁTh_wm: X T Y & AT Y U X & HEmEer gl & e
i & A fae i R =\ fb, - b, ST SR i E 5

(i) Tl o=y Tl @ O smim & U AIehees ARyl S 0T 10 G 9E 16 T
w1 A y], 0.05) = .82 AT (8, 0.025) = 2262 # af WA A = 95%

U

FErgaiaara e 11 # 2
(iv) Fouffeds, ufeess ¥ @ 9 @t ¢ P Foufesyie # o SaeEifed
fetEn | 243=5
Define Chi-square distribution. Let X ~ Iz{n), then find the moment generating
funciion of X and show that its " cumulantis 0 2™ (1) !
(1)  Two mdependent random vanables X and Y have variances V(X) = 9 and
V{Y) = 16 respectively. Ifu = X + Y and V = X - Y, then what will be the
correlation between | and V.

(i) Ifb,  andb_ are the regression coefficients of regression equations of Y on

X and X on ¥ respectively, then prove that r= "*["-";.-x"- b by where r 1s the
coeflicient 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 (8, 0.025) = 2.262,
then what is the 95% conftidence interval for population mean ?

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

4. (30 HETE S H w1 A,y d

()

VRA-22

_ =¥ e x T B0
fix, 0y= 10
0, @ =
* J e A it 8, & O @ S SRR i S S | 5+ 15=20
(i) n 3T = U gigey o A, 51 i g9
fle, =0+ D% 0zx<8>—1
A form T #, AmTEE O 5 AEa AR ATEaE S Sian | 5

3 |P.T.0.
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(ii) WA ﬁ?xt_x!._._ = 13 T EUE g B{lj P q @a@muﬁw T = _.g'.lxi

¥

fwifia =it Hﬁﬁ@gﬁ%%ﬁ#wzmmw% | 5

(ili) wEEF 2T fle, #) T%f}_ﬂﬂ; x = 0w Her Ao Hy 0 6 = | Fes
H, 0 = | =7 W &3 & el form v af sifos i w= {x v = 2} Al

TR W AT 7 5
(iv) HenfEE H9ma T e i | 9 e T o 9y | 2+3=5
(a) State Cramer-Ruao Inequality. If x,, x,..... x 15 a random sample from the
distribution
|1 e _
Y e ey oo @ =)
fx, 0) = 1 h ¢ ; Yoo
¢ {) ; otherwise
find the minimum variance bound estimator of 0.
(b (i) Find the maximum likelihood estimate of parameter 0, based on a sample
of size n from the distribution ;
fe. ) =0+ 1)a%02x21,0>-1
(1) Letx;,x, ... ¢ be a random .*sam_p']e from a binomial distribution B{1. p).
n T =1
Define T = E_]xi and prove that 'IH is an unbiased estimator of p°.
p— |
(iii) One observation is drawn from e:{pnnential distribution fix, 0) = a el
x 2 0 to test the hypothesis Hy, : 0 =1 against H; : 6 > 1. If the critical
region is w = fx:x>2}, what is size of the test ?
(iv) Explain likelihood ratio principle. Also state its important properties.
=rg — |t o
i SECTION —*B’
5. () =R uiaEEa o e @ gy raed S s it | 30 o wmid
ufagst = W?WWHW?
bt I i I Iv
Ny, a0 100 150 200
- 4 3 4 2
‘ HE W § HTEE 9 Tead Fedd g ol S oo diaes s e
Hitag | 8§+12=120
@ (i) 121 DE EE O SE w0 66 e 12,5 W T | §EiE OR & A
# wEF T wrE @i | oAk 10 e % e ufaeel (1) T g,
(i) G e, agiesE wiaedd g o T E 2% x2=5

VRA-22 4
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(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
LR ‘ 3+2=5
(iv) CSO % g 374 g | CSO 3 wehfor &+ arel & e e foffe |
3+2=5

{a) Explain proportional and optumum allocation in stratificd sampling. A stratified
random sample of size 30 is to be drawn from the following four strata.

Strata I I i i
N; 50 0 100 150 200

1

s 4 3 4 2

1

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, (i) without
replacement.

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

(iii) Differentiate between sampling and non-sampling errors. How can these
errors be minimized 7

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

6. (3N 16 T H ARFDF w7 A W 4 gL & 90T A, B, C T D e | T o AR

ofig 39 W T : . 20
i % 8 & 2 )
B 3 4 § 94
€ 2 4 6 &
D 5 4 6 5

597 WA ST W T A ﬁ:ﬁmmw@aﬁﬁ % W afg 3uE
[F i3, 12y (0.05) =3.49]
@) (i) U a7 g faven s niiEE Sise s e g qiiserr ffad ) et

gerige iy o fEiEy | 2+43=5
VRA-22 3 |P.T.0.
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{a)

(b)

VRA-22

—mha

(i) T o Taveam Aifce § o wharear 9

et fayeraoT et
i ! Tt = |
faaem =T | i T = a;ﬂ ritpg
i T Hideya
HET
{7 3 18.640) d e
FE a 27.90 .30
Hfe b ¢ 0.70 |
el - | IS5 |

ILx5 =5

(iii) T oA an ATEEl, T S W & A e AT G s o A w5

T T T £ | w9 g0 U H R, =20, C, =15, T, = 1589 G = 101 91
7o W R, C, T & G F99T; o0 Wil aredl Ui, W, s $d g &l
YT & | T VAT T & 7
(iv) 22 9E-3TREE Fo e T F e vy qieE 599 |

th o

|6 chicks were randomly given four different types of feeds A, B, C and D. The
weight gains in chicks were as under =

A 2
B 3
C 2
D 3

5 6
&+ 4
- ]
4 6

4
0
4
5

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

(1)

(if)

“ANOVA Table

 Sourece of
Variation

Degrees of
freedom

- Sum of
Squares

Mean
5.5,

Variety
Fertilizer
Error

%
a

d

18.90
- 27.90

d
9.30

Test
Statis_:_ l_ic
e

—

b

C

070

T-u?nl T

l

15

Write the mathematical model of one way analysis of variance and also
write the null hyvpothesis to be tested: Also write its basic assumptions.
Fill in the blanks in the following analysis of vanance table .

(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,

3@ Teachingninja.in



7. (3 e S0 w Ea ¥ s TEE w SUA E 0 g0 g WHes! W SAed g avey
Fifs | Fe g0t o gt qfads F o & feg spafen sl TEin @ s
T | 4+8+8=20
@ (i) 2005-14 THEEn & o faad 2005 gefas & | i Swsl & 9 36 400
§, =51 +2t+ 2o g | @9 2019 % fd | ae e i oo
el w1 o e it Tt = Tamn S a7 Fta S 1 A 2

2Wx2=5§

(it)  Fomedt amga 3 A | o STl o S TE 4 U | Wi g5 g2 #
AT = fere Fmeor Hpand a4y & o 5
(iii) T ufraE HAEHT i S Hd | 5
5

(iv) T siEen o W 2008 AT A9 396 T T EEE @ 8L e 2

= | 2005 2006 2007 2009

gaHEE | 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 scasonal

vanation in fime series.
(b) (i} The trend equation for annual data for the ume period 2005-14 with 20035

as origin was obtained as f}' = 5.1 + 2t + . What is the forecast value for

2019 ? What will be the trend equation if ovigin is shifted forward by one
vear 7

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

(iiiy. Explain single sampling plan. - I )

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

Vear 2005 2006 2007 2009

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

8. (&) T SfaT Wil = gt ;

M 5 d p g L T, &
g gl 9= 2= = = = =
6 3724 - - - =
70 3201 642 - - - — =
27 SiEEl W A Sy gog 57 of var & | 17+3=20
VRA-22 7 P10,

3@ Teachingninja.in



@ () e e uEe w6 e E

e FIFAT 2 = 3x + Sy

?ﬁ%.x+y=6.x£4,yifﬁ;x,}'zﬂ 5
(i) BASIC wmmeT anm | & 10 7 i [y denan & an s 3 #@w6  3 fE
s feafad | 5
(i1t} ToT S = O e 3 T U g w5 e | 5
(iv) BASIC TomeT I wgert s arel 51 Fi=r uep & =91 = sy | 9 # 0E
T = A fafrt off = Bl

(a) Complete the following life table :

A-gc '{1: di‘ p.r q.r I‘r T.ﬁ' ﬂa.l.'
5 42 = = = . N
6§ . = = - —aSy

7 3201 042 . - =
Also find central mortality rate based on this data.
(by (1) Solve the following lingar programming problem :
Minimize z=3x+ 3y
Subject to iy =,
L
y =5;
nLy=0
{(il) Write a program in BASIC to find sum of squares of odd numbers from-
L to 10.
(1it) Draw a flow-chart to find factorial of a number.

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

VRA-22 3

3@ Teachingninja.in



	Template for PYP PDFs - Acrobat PDF - 1st page.pdf
	Blank Page




