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Note : (i) Question No. 7 is Compulsory.
(ii) Answer any four questions from the Question

No. 1 to 6.

(iii) Use of calculators is not allowed.

1. a)
b)

2. a)

MTE-11

In a factory of 3000 employees, 5% of employees
work for less than 3 hours, 580 work from 3 to 4
hours, 30% work from 4 to 5 hours, 500 work from
5 to 6 hours, 20% work from 6 to 7 hours and the
rest of the employees work 7 or more hours. What
is the median hours of work. 4
In four tosses of a coin, let X be the number of heads.
Tabulate the 16 possible outcomes with the
corresponding values of X. Determine the 6
i)  Probability distribution of X

iiy Mean and Variance of X.

A manufacturing firm produces pipes in two plants
Tand IT with daily production of 1500 and 2000 pipes,
respectively. The fraction of defective pipes
produced by two plants I and II are 0.006 and
0.008, respectively. If a pipe selected at random from
that day’s production is found to be defective, what
is the chance that it has come from plant I? 4

P.T.O.



b)
3. a)
b)
4. a)
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The following table gives indices of industrial
production and registered unemployed.

Year 20081 2009 2010{ 201112012 {2013 2014 {2015

Index of 100 | 102 | 104 | 107 | 105 ; 112 | 103 | 99
production

Numberof [ 15§ 12 | 13| 11| 12 [ 12 1 19 { 26
unemploved

Compute the Pearson’s coefficient of correlation
between the production and registered unemployed.
Also, find regression coefficient of index of production
on the number of unemployed persons. 6

X, X, s X,, is a random sample from a normal

n
population N(i, 1), then show that tlexf is an
n43

unbiased estimator of (% + 1. 4
Let the joint probability density function of the
random variables X and Y be 6

2{x+y-3xy?), O<x<l,0<y<«l
f(xy) ={ ( )

L 0 4
1)  Find the marginal distributions of X and Y
ii) Check whether E(XY) = E(X) E(Y)

otherwise

Let X ~N(z,4), u is unknown. To test I, : u=—1

against I, : 1) = 1 based on a sample of size 10 from
this population, we use the critical region
x1+2x; +...+10x, 20. What is its size? What is

the power of test? 6
[You may like to use

p|0<2<1.4015]=04192,
pl0<2<0.4015]=0.1591, p[0 <z <2.4015]=0.4921 ]



b)

5. a)
b)
¢)

6. a)
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(3)

Two unbiased dice are thrown. If X is the sum of
the numbers showing up, show that

35
P(IX_7|23)SQ- Compare this with the actual
probability. 4

A shoe manufacturing company has collected data
on its sales in different shoe size categories.
Construct a pie-chart for the sales of different shoe

size categories given in the following table. 4
Category size 31415167819
Sales 60 | 90 |120|180[150¢ 90 | 30
(in ¥ thousands)

A car hire company has two cars, which it hires out on
daily basis. The number of demands for a car on each
day is distributed as a Poisson distribution with mean
L5. Calculate the proportion of days on which 4
1)  Neither car is used

ii) Some demand is refused

[use e71® = 0.223] :

If X has a Poisson distribution such that

P(X =1) =2 P(X = 2) find mean and variance of X. 2

The ideal size of the class for the students enrolled
in MTE-11 course is 150 at particular study centre.
It is known from an earlier data that on the average
only 30% of those candidates will actually attend
the class suppose the study centre admits 450
students. What is the probability that more than 150
students attend the class for MTE-11? 3
[You may like to use

pl0 < z < 1.59] = 0.4441, p[0 < z < 0.59] = 0.2224,
pl0 <z £ 2.59] = 0.4952]

P.T.O.
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In a partially destroyed laboratory the following

record of an analysis of data are legible:

Var(X) = 9, Regression equations

8X - 10Y + 66 = 0, 40X - 18Y = 214

Determine: 4

i) The mean values of X and Y, and

i) The standard deviation of Y,

A box has 5 tickets numbered 1, 2, 3, 4 and 5. One

of these tickets is drawn at random. 3

i) [fA=1{1,2}and B = {1}, then show that P(B| A)
> P(B)

i) C=1{1,2,3}and D =11, 2, 4}, then show that
P(D|C) < P(D)

Which of the following statements are true and which

are false? Give a short proof or a counter example in
support of your answers. 10

)

i)

iii)

iv)
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If Var(X;}=k Var(X,)=2 and Var(Y)=45, where

Y=3X,-X,,thenk =9

Mean square deviation about any arbitrary value
A 15 minimum when A is median.

The mean and variance of the binomial distribution

(wcx)(%jx [%}ml ;x=0,1,2,.....,18

are 6 and 4, respectively.

If the correlation coefficient between x and y is 0.60,
then the correlation coefficient between 3 — 2x and
4 - 3y will be 0.60.

The mean and variance of the exponential
distribution with pdf f (x) = ¢™; x > 0 are 1 and 2
respectively.
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3000 =t i we Skt § 5% wEr 39 & 5 Fm
B €, 580 FHIH 3 @ 4 W FW FW 2, 30% H=w
49 59 M ¥ &, 500 0 59 6 5 W W §,
20% FHART 68 7 5 1 § S s gu a7
AR w1 W F §| HH F F Wi w9 w27 4
T Rr O o § AW il f X R eam
=T §) 16 G qRomdt Y X % @ ' ¥ ary
wferm agw) fsfafies s/ Hifm 6
i) X T TRl e

i) X w1 e 3T g

T Fmfor wH 3 rew s 8, ot o waEl e g
A 1500 3R 2000 Wgdi 1 3w Fmio weh §) a1
A [ I gro = Wswt % @O 81 %7 e sy
0.006 3 0.008 21 TS T T % o 3w Wei F & ©
AIEY AGTIIT I WA § 3R 98 @O Freperr 2, d 98
AN T R R g g 1@ w27 4
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w) Tehd AR f) wem i sl e e

frafafge o 4 B3 = §)

o 2008 | 2009 2010] 2011|2012 {2013 | 2014 | 2015
I 100 | 102 ] 104 | 107 § 105 | 112 1103 | 99
Y&+

ST 15012 13 11212119126
§ TEn

IETEA SR el SUSHTRI % o dR FeEsy o
s ey SR #) EE W IETE A W

e i ot F i) 6
3. ®) ARX, X, ., X, T SETEEE TR N, 1) F fm w
.Qa; E]Igliggq;gﬁaﬁ%, ﬁm% t:lixf ’ ‘u2+1

ni
Eﬁl@mﬁﬁﬂw%' 3 )
@) TH wit B agfed wl X ot Y 1 Jgw el
e hor faefefed 8 )

f(x,y):{z(x""y‘:’lxyz), 0<x<1,0<y<1
0 —

) X3 Y% 3uid s 3@ i)
iy = iR fB E(XY) = E(X) E(Y)® o1 78

4. F) AW MG X ~ N (g,4), 61 | 370 71 50 @A 3 o
T ATER 10 % ufied W osnaiE 1, u=1 % faEg
Hy:pu=-1 %1 glem &0 % fau gw wifas ge
Xy + 2% + oot 10x7 2 0 B TR FEA | TR IATHR

w1 27 gligm 6 gaar ft 3@ i 6
[y Freferfiga =1 1 = L T 3

p[0€2<14015]=04192,
pl0<z<0.4015]=0.1591, p[0<z<24015]=04921]
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@) T SN 9l Bl TH | IDTEA1 A 8| I 9tEi W
AR g3 wewten w1 yin X 2, 91 ewfyw fw

(X -7|23) < 22 aveafars s 35 e s g
i Fifm 4

5. %) U S0 S whl U I TS -6 TR Ao i fasht 6
Jiehe ohg TRl Fafefae aifoem 3 23 = sem-am

SRR Aoft i okt = fom g9 s s 4
AR ot 314|516|7.819
fersht 60 |90 [120,180|150{ 90 | 30
(&. B #)

W) ek TR O S el st TTHT oh ST 9L &Y <
LS B edien fort < o <t i <h de wi s ¥ 3 e
H1eY 1.5 %) A o 38 3w hifvi =fe 4
i) o oft wR wEm R ow
i) IS H N HAT L fe mm)

[use e71® = 0.223]

) A XA FEAH B I PX=1)=2P(X=2) &, a1 X

1 HIE 3R Y& {a hifag) 2

6. %) Th AR sterM % W MTE-11 Wi | Ysid faenfdai
I e § ey e 150 §1 QU S @ uw 9 & R
Fad 30% foenel € wen # I0fda 8 9w if &
srerEA g, 450 faenfRit @ giftaen % {1 98 wiftEsar =
arft for e § 150 fernfdal @ wftes femelf sufSm g7
[3mg fr=fafaa o 1 v o ged 81 3

pl0 < z < 1.59] = 0.4441, p[0 < z < 0.59] = 0.2224,
pl0 < z < 2.59] = 0.4952]
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@) U ek ' A 48 YA § Aiwsi % favero %
frfafiaa fenis 3uony € -
Var(X) = 9
TSR0 FH O]
8X — 10Y + 66 = 0, 40X - 18Y = 214
frtafeaa s Hifw) 4
i)y X3WYF e gE
i) Y & " e
) uh e o 5 fime @ T w1, 2, 3, 4 3R 5 @@
ot 21 3
iy ufe A=11,2) 3 B=1{1)%, a gwisw f%
P(B|A) > P(B)
i) FfRC=11,2 33 D=1{1,2 4} 2, d zafzw &
P(D|{C) < P(D)

7. Tyefefgs sl d @S-8 o o o HH-T auey 27
319 I H U HIGH IquTe A1 WeggE i) 10
i) TR Var(X,)=k Var(X,)=2 3 Var(Y)=458, Wk=9

&, W& W Y =3X, - X, B
i) fet ot wm A % g gew-ai foaem =Ean g §
Fafe A mifeys ) 2|

8 (1 10-x
iii) %qaaa:[( C, )L?’} [3} ,x=0,1,2,...., 18 FO1ex

3R formem sham: 6 3T 4 g

iv) WG x o y o 9 wEHEy o 060 B A 3 - 2x i
4 -3y % =9 AEHEY NS 0.60 T

V) T—-ﬂ'{EITcIT'ﬁ?ITs"fE?{,ﬁﬂ(ﬂ[wpdff(x):e‘x;xﬂ)%,WI:IT%Z[
afR yERo wHEn: 1 3R 2 R
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