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Note : Question no. 7 is compulsory. Answer any four
questions from questions no. 1 to 6. Use of
calculators is not allowed.

1. (a) The following data relate to the age of a
group of employees. Calculate the mean
and standard deviation :

Age (in years) | No. of Employees
50 - 55 25
45-50 30
40 - 45 40
35-40 45

- 30-35 - 80
25 — 30 110
20 - 25 170
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(b)

2. (a)

MTE-11

Records taken from the number of male and
female births in 800 families having four
children are given below :

No. of Births
, Frequency
Male Female
0 4 32
1 3 178
2 2 290
3 1 236
4 0 64

Test whether the data is consistent with the
hypothesis that the binomial law holds for
the chance of a male birth is equal to that of
a female birth at the 5% level of significance.

[You may use the following values :

2 =9488, 2  =1105,
4, 0-05 5,005
) _
=12
15 005 1259)

The following results are available from an
analysis of data :

Variance of X = 9, Regression equations :
8X - 10Y + 66 = 0 and 40X — 18Y = 214.
Find the '

(i) Mean values of X and Y

(ii) Correlation coefficient between X and'Y
(iii) Standard deviation of Y



(b) A person speaks the truth 4 out of 5 times. A
die is tossed. He reports that there is a six.
What is the probability that actually there
was a six ? , 3

(¢) A random sample of size n is drawn from a

uniform population over (6 - %’ 0+ %)

Obtain maximum likelihood estimator of 0. 3

3. (a) Use Chebychev’s inequality to obtain the
"lower bound for P[-1 < X < 9], if the EX)
and E(X2) of X are 4 and 20, respectively. 3

(b) In a continuous distribution, the frequency
‘density function is given by
flx)=yp.x(2-x);0<x<2
Find y, mean, variance, coefficients of

skewness and kurtosis. Hence comment on
the nature of the distribution. 7

4. (a) The joint distribution of X and Y is given by

2y

2
flx,y)=Cxy e" X" +¥ ;x>0,y>0.

Find C. Test whether X and Y are
independent. Also find the conditional
density of X given Y = y. . 6
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(b)

5. (a)

(b)

(c)
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For a distribution, the mean is 10 and
variance is 16 and /b; = + 1, where by is
Pearson’s coefficient of skewness. Obtain the

first three moments about origin.

A random variable X denotes the distance
(in thousands of km) covered by a certain
kind of tyre having probability density
function |

X

ﬂX)=—2% e 20 ;x>0

Find the probabilities that the tyres will
last (i) at most 10,000 km, and
(ii) anywhere from 16,000 km to 24,000 km.

Show that
= Xi > Xi -1
nn-1)

is an unbiased estimator of 62, for the
sample X;, Xy, ..., X,, drawn on X which

takes the values 1 or 0 with respective
probabilities 8 and (1 — 6).

Find the value of C if (X, Y) have the
following joint probability mass function :
fix,y)=Cx+y+1),x=0,1,2, 3 and
y=0,1,2.
4



6. (a) Three bags I, II and III contain 1 white,
2 black and 3 red balls; 2 white, 1 black and
1 red balls; and 4 white, 5 black and 3 red
balls, respectively. One bag is selected at
random and two balls are drawn. These
happen to be one white and one red. Find
the probability that these balls were drawn
from bag I. : 3

(b) A random sample is to be drawn from a
normal population with unknown mean p
and known variance cg to construct a
confidence interval with - confidence
coefficient 0-90 and length 20,. What should

be the sample size ? 3
[UseZ 4, = 1:645, o = 10%]
(@ If x > 1 is the critical region for testing
‘Hy : 6 = 2 against the alternative H; : 6 = 1

 on the basis of the single observation from

the population,
flx,0)=0exp(—0x);0<x <00,

obtain the values of type I and type II errors.
Also obtain the power of the test. 4
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7. Which of the following statements are tfrue
or false ? Give short proof or counter example in

support of your answer. -

(a)

(b)

)

(d)

(e)

MTE-11

The sum of the squares of deviations of
observed values is minimum when taken

about mean.

The function defined as fix) = 6x (1 — x);
0 < x < 11is a probability density function.

For binomial distribution, variance is more

than mean.

The sample mean is a consistent estimator of

u for a normal population N(, o2).

Ifa letter of the English alphabet is chosen

at random, then the probability that the

letter so chosen is a vowel will be 2% .

5x2=10
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1. () Fefafea siws wdefa + agg 6 ey @
waftm § | Wy ot wre famem whefera
Hifrg 5

Iy (%) | sHai # = |
50 — 55 25
45 — 50 30
40- 45 40
35 — 40 45
30-35 | 80
25— 30 110
20-25 170
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(@) 9] F= a@ 800 WRaRi § ¥ BN I TSR
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iR wefrat & ge & e Fmfafaa € -
T # g )
0 4 32
1 3 178
2 2 290
3 1 236
4 0 64

Rehea T 78 2 6 fgug fam & srgem @es
aefpat & A BN il e H WS THA
2 | 5% Gfe@ T W SfE Aife 5 T8

qfereqaT st & T 8 a1 T |

(o119 fr=ferfiga A=t 1 ST o TRd # -
xi, 0-05 = 9488, xi, 005 1105,

xi vog = 12591

HAtrsl & favawo ¥ F=fofea aftom Suesa
g

X T TET = 9, GHTHIT FHIRT

8X — 10Y + 66 = 0 3 40X — 18Y = 214.
ﬁu%%amﬁﬁq:

() XMW YS wex uH

Gi) X3 YF €9 gegey uis
(iii) Y %1 A e

8



(@) & =fed 5 d 4 91 99 Sied1 8 | T 9
IBTAT 1T 8 | 98 waran @ fF 39 W B8
2 | 3ah wilerar = 2 6 arqe # off wfa W
BT A ? | 3

Q) [e-%,m%} WA W THEWH dHe @

MY n H Th AGfss Tfagy form wm |
0 1 TRy awifed TTes ST IR | 3

3. (F) v IS HT T HF P-1<X <9 %
o f wfwy wa i, afet X & Bx) @ik
E(X2) A 4 3R 208 | 3

(@) T Had 97 &1 A g9 %o Fefafaa
q:
fix) =yg.x(2-x);0<x<2
Yo, FTEA, ST, AT SR Fgedt I I
FRT | W TR wA B wHa w Rwh
HifS | 7

4. ($) XM Y H G s Frafefaa @ -

fix,y)=Cxy e“(xz*yz’;xzo,yzo.
C v Hifre | e B B X o ¥ i
I T 2 X H, Y = y e R, wufeely wAe
‘:ﬁfﬂﬁml 6
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(@) T s w1 g 10 MM FWW 16 /W
Jb1 =+ 18, 5 b, Iw=ar &1 fawm s
? 1 9@ % ufd yem o el wrea il |

5. (%) T Igfews X, 1 Th oW SR & ufed
g0 @ K T gl (§IW km #) gl R, *
IR Ted B ffaRad ®

X

f'(x):% e 20 ;x>0

I R W@ it 5 ol
(i) ftreh-d-fe 10,000 km @ FAm R
(ii) 16,000 km ¥ 24,000 km T T |

(@) Tutee f X & fre T sRed X, Xy, ., X, %

_ IX.CX. -1
%Q,ez‘ésrmqam[ i & X; D]
nn-1)

2 | X 0 3 1 7  wilerand e o 3t
1-9)% |

(M C @ 7@ §@ difve IR (X, V) & §@gw
Tifehar geaaH e Frfofiea R -
fix,y)=Cx+y+1),x=0,1,2, 33N
y=0,1,2.
MTE-11 10
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6. () @9 A=l I, II 3 III H U 1 T%e, 2 Hiet
3R 3 & We; 2 W%, 1 hiefl 3T 1 9 g,
AT 4 Ghe, 5 Hell 3N 3 o WS & | wH IR
W AGTIAT AR 39 @ < WS el
g1 3 QT g wg IR & g I #
THH TTiehar s Hifre 76 3 7S A 19 &
Frenreft ot € ) | 3

(@) fovarar i 090 R T 20, TN
foareran siate fiffe =@ & foro smm
Weq 3 @ T o2 ATl A wwie
¥ T Agfess gided forn Simar 2 | wfiesd #
Y F4T BT <fRT 2 ' 3
[Zyo = 1:645, o = 10% 1 ST Hifr]

() afg smfee
f(x,G):Oexp(—Gx);GSx<oo

¥ fw T ouh Vg F IR W e
Hy:0=1% favg Hy: 6= 2% wdam & fore
Hifceh T x > 1 7, @ TR 1 3R yR 11 h
It & WA e IR | gheer A e ot
e HifT | 4
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7. f=fafes & @ +93 s\ g § HuE
HEY ? HUA I & gy ° uiim Iwmfy @
TSRV ST | 5x2=10
(%) W@ umi & fomem & @M w1 ATRA ot

aH Bl & I 38 Ares % gy forn S
2

(@) fix) = 6x (1 —x), 0<x<1gR TRIYG B
T YTRRAT gcd B B |

(M) feue o7 & foru, yer, mex @ it Bar @ |

(|) T JEH Tafse Ny, o2) & fore ufaest aren
p T Tk GG 3TTeheteh aial & |

(3) =fy iush avimen § ¥ wH AER AGTSAT G
ST 2, @ 97 §C AW F TR A HI TRl

1
— & |
26%

o
Lf

-
r
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