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BACHELOR’S DEGREE PROGRAMME
Term-End Examination
June, 2011

ELECTIVE COURSE : MATHEMATICS
MTE-11 : PROBABILITY AND STATISTICS

Time : 2 hours Maximum Marks : 50

Note : Question No. 7 is Compulsory. Answer any four
questions from questions No. 1 to 6. Calculators are not

allowed.

1. (a) In a frequency distribution, the coefficient 3
of skewness based on quartiles is 0.6. If the
sum of lower and upper quartile is 100 and
median is 38. Find the value of upper and

lower quartiles.

(b) Letf(x,0) = é;()sxﬁe 4
For testing the Hj : 6=1 against 6 =2 by
means of a single observed value of x, find
the size of type I and type Il errors if the
critical region is 1 < x < 1.5. Also obtain
the power of the test.

(¢) Let x is a random variable with p.d.f 3

X
f(x)=§ ;0<x<2
Find the density function of y=4- x3,
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2. (a)
(b)
3 (a)

MTE-11

The two lines of regression y on x and x on
y in a bivariate distribution are x+9y=7

49
and y+4x= EY respectively.

Find (i) coefficient of correlation (ii) mean
of x and y. (iii) ratio of variance of x to that
of variance of y (iv) Estimate x when y=10.
The local authorities in a certain city install
1000 electric lamps in the streets of a city.
If these lamps have an average life of 100
burning hours with standard deviation of
20 hours, assuming normality, what
number of lamps might be expected to fail
(i) in the first 80 burning hours. (ii) between
80 and 120 burning hours. After what
period of burning hours would you expect
that 10% of the lamps would fail ?

[You may like to use the following values :
$(1)=0.8413, $(1.28)=0.9, $(1.3)=0.9032]

In 2009, there will be 3 candidates for the
post of principle - A, B and C - whose
chances of getting appointment are in the
proportion 4 : 2 : 3 respectively. The
probability that A if selected would
introduce co-education in the college is 0.3.
The probabilities of B and C doing the same
are 0.5 and 0.8.
(i)  What is the probability that there
will be co-education in the college in
2010 ?
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(b)
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(i)  If there is a co education in the college
in 2010, what is the probability that
C is the principal.

Find the maximum likelihood estimator for
the parameter « of the population having

2
density function f (x) = 2 (@—x);0<x <«

for a sample of unit size. [s this estimator

obtained unbiased ? Justify your answer.

Let x and y be jointly discrete random
variables with probability function.

1
P oY) =7 at(n )=(=3 =3) (-1, 1)

(1, 1) and (3, 5)

Compute E (x), E (y), E (x y) and E (x/y).
Check whether x and y are independent or
not. Justify.

The mean of two samples of sizes 50 and
100 are 54.1 and 50.3 and the standard
deviations are 8 and 7. Obtain the mean
and standard deviation of the sample of size

150 by combining the above two samples.
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5. (a)

(b)
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Let x have the p.dff(x)= f —J3<x<3.

Find the actual probability

3
p (lx=pf > 50)

where p and ¢ are the mean and standard
deviation of x. Also compare it with the
upper bound obtained by chebychev’s
inequality.

Let x and y be two independent random

variables such that ;

p(x=r=p y=1)=qp,;r=0,1,2, ...
Find the m.g.f. of (x+y) and hence or
otherwise find the distribution of x +y.

An urn contains 4 tickets marked with the
numbers 112, 121, 211 and 222. One ticket
is drawn at random. Let Ai be the event
that it" digit of the number drawn is 1
(i=1, 2, 3) check whether the events A, A,
and A, are mutually independent or not,

Justify.

A gas company has determined from the
past experience that at the end of winter,
80% of its accounts are fully paid, 10% are

one month in arrears, 6% are 2 months in



7. Which of the following statements are true or 10
false ? Give reasons for your answer.
(@)  The correlation coefficient between x and y
is 0.85 then the correlation coefficient
bet X Ay 0.85
etween > and 5 is =
(b) Beta distribution with parameters a and
reduces to uniform distribution in (0, 1) if
a=1and B=1.
(¢ IfP(A) =P (B) =1then
P(AuB)=P (ANB)=1.
MTE-11 5 P.T.O.

arrears and 4% are more than 2 months in
arrears. At the end of this winter, the
company checked a random sample of 400
of its accounts finding 287 to be fully paid,
49 to be one month in arrears, 30 to be 2
months in arrears and 34 to be more than 2
months in arrears. At 5% level of
significance test the hypothesis that the
pattern of previous years is still being
followed in this winter ? (You may like to

2

305 =7.815

use the following values : X

2
Xy.05 =9.488 X, 0.05=5991)



(d)

(e)
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If all the observations on a variable x are
equal then Range, Mean deviation about
mode and standard deviation are all equal
to zero.

Size of the critical region is same as the level

of significance.
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TATdeh SUTTE STy
AT T
I, 2011
Ufege dra@ehy : T
THETE.-11 : Wiikehar 3 wifeat

qEg ;) g 3fehayd 3% : 50

Fe: w7 AAEH & F571 6 T T &I T I5T FIfaq/
FTFAR FT 7HT TE &

1. (a) T anERar sed |, SqUel W oaia v 3
=T TIF 0.6 T 1 afe F1=1 3R Uik aqedi =+

A 100 € &R mieaert 38 7, @ 39N IR 7=
Tqefeni & T T HHT |

(b) =W fafae & £ (x, 0) = %;0§xse%1 xH 4

3fehet Hferd 9 & HeAw | H) : 6 =1 Hfaspet
0 =2 T T F & g, FHR | 3R THR 11
I JfAT I SAHT TG HIfC, AfG Hifaw &
1<xy<15% WY, TG HT &7 o 7
i |
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() W MR pdf f)=7;0<xr<2% 3

Y x T AGMesH W 81 y=4- 3 =1 o9
e 1 ehitorg |
2. (a) TEGEMIAH xRy MMy Ry TAJAaNFIN 5

o 49
i'@TQ AN x+9y=7 T y+4x=? T

T TS |
(i) EHsY o
(i) x3RyF A
(iii) x o TELOT 1y h FEROT | STUNE
(iv) x T 3T, I y=10 ¥

(b) foFel IR & T T WO I W I A 5
gsh! W 1000 et & sew oy afg =
Sesll @1 3ira Sfia e, 20 S % 7 faeer
F |, 100 TEF T &, O THHI=ET Bt Hedl
JEHT=I A g, Tohad aedt (i) 9o 80 <@
w3 H T B S ? (i) 80 3R 120 <& 5 F
ot T @ ST ?
fRa" T&9 H3 & 9% oTT AT T FA ¥ fF
10% Ses TS 8 S 2

[319 fr=fafEa w1 92 e wwa § -
& (1)=0.8413, ¢ (1.28)=0.9, ¢ (1.3)=0.9032]
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3. (a) 20099, fdod % 98 & fau 3 g A, B 5
3R C &M 5% fgwa g & Fam waw:
4:2:3% U@ H €1 3! WA & A T
ST T hierst H Ta- e e A 0381 B
3R C gR1 IE 3T ST =t WifaeRand et 0.5
3R 0.8 F1
(i) T ¥ WiaEwa ¢ fF 39 Hers 5 2010

H Hefen A 8 ST ?
(i) g 2010 #, 3T Few § wefoen @, @
TEFT F1 Tifashar ® fom C feaa 72

2
(b) Ww‘f(x)=a_z(a~x);0<x<aal?ﬁ 5
T & YA o & [N, The AHT & TH
Hferaet ¥, stferran Hefaa steheres 3 Sife |
T TH THR T AEheeh AT €7 3T
IR F e HifFu |

4. (a) TH AR REyIRy g fgR agfmE | ;5
g, e wifaehar we
(v y)=(=3 =5, (-1,1), (1 1) @G, 5
me=%%
E (x), E (%), E (v y) 3R E (x|y) F1 stfurpfera
Hiferw | S Hiforg o x 3R y wd= § @ 36
I F Afae ot Sifsa
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(b)
5. (a)
(b)
6.  (a)
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50 31X 100 TS ATl & Tiagwl & AT HA:
54.1 3R 50.3 & A1 39 | fa=rer HH9: 8
3R 7 E 1 37 I wfacel i WAl e g
150 Tt iyt & "1ed iR 9k fa=e™ 9
SIS |

oA e fF x &1 p.d.f.

1
f@)=575 ~J3<x< J3 ®1 ar=fasw

3 o
TRl p (Iv—p| > Ea)snaﬁf‘aq, &l

3R ¢ T ¥ F FIEA SR W fq=em 81 A
&, 3HH qo veEe HEfFR ¥ uw 3uR
IREY ¥ HifT
m?ﬁmﬁxaﬁwﬁwﬁaa@mmsﬂ
ThR & fF ;

p(x=r)=p (y=r)=q'p, r=0,1, 2, o B
(x+y) FT m.g.f. @ DT T FH G ST
AT x +y T A I HITAC

T# 949 H, =R feswe § A w112, 121, 211
3R 222 sifpa gu €1 399 Q U fowe agfms
w9 F fFen sar 31 9F ofeu fF A a8
T & ey fenrel! T wem @i ar efR 1 ¥
(i=1,2, 3) S T & =Tl A, A, 3R
A, TER T W 1l stifac S
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(b)

forelt I ot 3 59 T3 Y F ER W
g fraifa feren & wfeal & ofa o 80% @l
T qui A W B S g, 10% W H{ U
TE w1 A T @ T, 6% H 2 HEH
ST U Tt qA 4% ® 2 9 sAfuw wie
ot T kTN &l © | 37 Wiedi & o7 H, Hl
J 3194 400 T % T AT yiied #i S
Ft R 39 T fF 287 @l ® W pTaE @
T ¥, 49 WA T TH HEM 1 FHET R, 30 H 2
TEA T ST Ui T qen 34 H 2 9 s wém
&} T TR 1 mefea % 5% W W ™
fheT T 1 G wifee fF 57 wfdal § o
fasd auf & Yed #1 rueH fFa =1 W@ ¥
(39 fr=fafea 9@ &1 99m @ Ty §

2
Xg,.os =7.815 X4,.05 =9.488

2
X12.0.05 =5.991)

7. Trafafed § @ $9-9 w29 99 3R $H9-9 52
I €2 W94 I fora smwor difs

(@)
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afg x ofiT y § &8 99y TOw 0.85 §, @

. 085,
gaﬁigﬁaﬁaﬁwu ol (fzvm
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(b)

(©)

(d)

(e)

MTE-11

YA o 3T B 3 |1 ST §2 (0, 1) H THEIH
Fed § 9 & ST 8, el a=13Rp=1%]
afe P (A) = P B = 1 %, @
P (AUB)=P (ANB)=1 ¥l

g fohel =R R Fft Jeror SR &, a9,
FgAF o IRa A faged siR AW faued
st I & TR

Shifdeh &5 1 WES T8 BId1 &, S edehal &1
TEI
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