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BACHELOR'S DEGREE PROGRAMME
Term-End Examination
June, 2010

ELECTIVE COURSE : MATHEMATICS
© MTE-11 : PROBABILITY AND STATISTICS

Time : 2 hours Maximum Marks : 50

Note : Question No. 7 is Compulsory. Answer any four

2330

questions from question nos. 1 to 6. Calculators are not
allowed.

1. (a) If X;, X, ... X, is a random sample from 3
Poisson distribution with parameter A, show

s 1 <oy
that sample mean X = — ZX: and
- Tia

n
. =\2
2= (n-1)"t 2 (XiX)"  poth are
i=1

unbiased estimator of \.
(b) Ay A, Ajand A, are arbitrary events. 3
Write in set notation the following events.
(i) only A, and A, |
(ii) none of Ay, A, Ajand A,
(iii) exactly one of Aj, A,, Ajand A,
(iv) not more than one of A, A,, Ajand A,
(v) atleast two of A}, Ay Ajand A,
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2. (a)

(b)

(©)
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Define coefficient of skewness and Kurtosis.
Prove that coefficient of Kurtosis is always
greater than one.

The equations of pair of regression lines are
y=10+6x and y =24x + 15, estimate the
value of X for Y=39 and y for x=16.

An explosion in a factory manufacturing
explosives can occur because of (i) leakage
of electricity (ii) defect in machinery (iii)
carelessness of workers or (iv) sabotage. The
probability that (i) there is leakage of
electricity is 0.20 ; (ii) the machinery is
defective is .30 ; (iii) the workers are careless
is 0.40 and (iv) there is sabotage is 0.10. The
engineers feel that probability of explosion
due to (i) leakage of electricity is 0.25 ; (ii)
defects in machinery is 0.20 ; (iii) carelessness
of workers is 0.50 and (iv) sabotage is 0.75
which is the most likely cause of explosion ?

(X, Y) has the joint probability density

2, if O<x<y<l1

function f (x, y) = {0 elsewhere

obtain regression of Y on X and X on Y.

4
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(b)

Develop a test, based on a single X
observation having p.d.f. f (x), for testing

1yl _
Hy:f(x)= 7—2—;3 against

1
Hy: f (x) = Ee’l"l write expression for size

and power of the test.

Draw the ‘less than” and ‘more than” Ogives
for the following data and hence estimate
the median.

Class
Interval

0-9/10-19}20-29|30 -3940 —49]50 — 5960 — 69|70 —79

Frequency

8 32 142 216 | 240 | 206 | 143 13

(©)
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Also, compare the value of the median
computed by using the formula.

The diameter of an electric cable, say X, is
assumed to be a continuous random variable
with p.d.f given by f (x) =6x(1-x), 0<x<1.
(i) check that f (x) is p.d.f., and

(ii) determine a number b such that

p (x<b)=P(x>b)

Let X;, X,, .. X, be a random sample of size n
from a distribution with probability density
function  f(x; 8)=60x%"1, 0<X<1, 6>0
=0, otherwise
Obtain a maximum likelihood estimator of 6.

3 P.T.O.
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5. (a)

(b)
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The first four moments of a distribution
about the value 4 are —1.5, 17,—-30 and
108. Find the moments about mean. Also,
find the moments about origin.

X and Y are two random variables
having the joint density function

1
fx y= 7 (2x+y), where x and y can

assume only the integer values 0, 1 and 2.
Find the conditional distribution of Y for
X=x.

Local trains arrive at a specified station at
every 15 —minutes intervals starting from
7 : 00 am onwards. If a passenger arrives
at the station at a time that is uniformly
distributed between 7 : 00 am and 7 : 30
am, find the probability that the passenger
has to wait for less than 5 minutes for a train.

A random sample of 200 articles selected
from a batch of 5000 articles shows that the
average diameter of the articles is 0.75 cm,
find 95% confidence limit for the population

mean.



(b)

(©

If 2% of the electrical bulbs manufactured 4
by a certain company are defective, then
find the probability that in a sample of 200
bulbs.
(i) less than 2 bulbs are defective
(i) more than 3 bulbs are defective
[You may like to use the following
values e ~4=0.0183, e ~23=0.0821].
Let X;, Xy, .. X, be a random sample from N 3
(n, %), o known. For testing H : 0=6,
against H; : 8 > 0, find a level UMP test.
Also find the power function of the test.

7.  State whether the following statements are true

or false. Give reasons for your answers : 5x2=10
(@) Rejecting null hypothesis when it is true is
type II error. ‘
(b) The probability curve of chi-square variable
with degrees of freedom less than or equal
to two is J-shaped.
(c) Frequency polygon cannot be traced if class
intervals are not of equal width.
(d) If (X, Y) has joint p.d.f
fly)=8xy, 0<x<y<1
: then X and Y are independent.
(e) For any five events, happening of at least
two events and not happening of more than
one are complementary events.
MTE-11 5 P.T.O.
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wass U ey
L EIGICRIT ]
I, 2010

s ugawy : |
w11 : Wifaewar X wifemet

THT : 2 g 3Tfg®aT 3F : 50
WeT: FEGEH7 FAAFEEE FTE 136 HFaHIE AN
¥¥7 BT | SR  Fa0 Ht 7ala T &

1. (@) ;X Xy ... X, THA N I} @0 ST 3
foan T T agfew whied 8, O qulse

. n
gfaeef  wrem X =% Y Xi  q
i=1

52=(n—1)“1i(><i—>_<)2a=?fmaaquaa
3T ¥ . |

() AL Ay, AIRA,Wfss e d) frfafad 3
IS HI T Gehad | fafEy
() e A, 3R A,
(i) Ay Ay A 3RAH A E F T

(iii) Ay A, Ay 3RA,H A 3% TH)
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(b)
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(iv) Ap Ay A;¥RA,H A T 9 31 T |
V) A Ay, Ay ARA,H 4 w1 T %A A
Torewa ae Hgeal o ol @l RYITG Hifag |

fog st & wFea &1 s 99 T I
arfyer gian 1

FHIFF0 TGS & I HT FHIHW Y =10+ 6X
AT Y =24X+15 &1 Y=39 & fag X =1 AH
AT X =16 & AT Y &1 A1 3Arewfaa &g |
fovries qored fifda waa arelt et Sagt o
(i) forgra & =gem (@), (i) e & @,
(iii) HFHAT T ATIRATET AT (iv) TS-HS F FHROT
foehie 2 woal 81 39! Wifasar & (i) faega
1 9T B 0.20 §; (i) AN WS 7, 030 ¥ ;
(iii) FH! ATIETE § 0.40 € T (iv) AS-Hg BNt
0.10 ¥1 MR 98 o ya #Xa € &

() fomE % =ram =+t wifaewar 0.25 ;

(i) HEEG A et S wfaewa0.20 ® ;

(ifi)y HHA F ATIRETE B R WfAHA 0,50 ¥
ar

(iv) S-S H WAFA0.75 ¥ faeme 8R
+1 8 ifus U FRO R W E? -
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() (X, Y) ®1 €% 9Ifa®kdl edcd ®dAd 5

2, ARO<x<y<1TI
fy = .

0, 7 feafa o
X WY T GAIHIAO q41Y T X T GHISI 9T
Hifs |

9o T Tohd X 9e10 R enaif|, 3
e~ & faeg

3. (a) WLUE f(x

~—

N | =

Hy: f)=

Hy :f(x>=¢—;—;e_%xza~‘“f st F0 % o,

T q04 fasfaa ST 39 SR & 9™
3R I & fau o fafaw)

(b) Frefafad siwsi & fag, ‘Y0’ dR‘Fafus’ 5
qror Eifay aun fee miftere 1 s wifT

0-9110-19|20-29,30 -39 (40 -49|50-59]|60 —-69(70 —79

Ereiit 8 32 142 | 216 | 240 | 206 | 143 13

Y &, WEFE & 39 qH w1 G 5 Al
A | e S|
(c) fooreht & & aR & =™, 9H SANG, x, H T
Taq agiess W wicqd fhan wmar €, foren
1.9.%. frefafed §
f (x)=6x(1—x), Osx=<1. '
(i) wiT" wiT R £ (x), p.d.f R qem
(i) TH HWEA b A HIfSC qifw
p (x<b)=P(x>b) &1

[ ]
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T ST R X, X, .. X, SR S e
f(x; 0)=0x%"1 0<X<1, 6>0

=0, =1
I} TH de T § A n R G
agfees gfacd 81 6 %1 & 3fos dwifsa
HEH W HitC |
ot e % W 4 F Iika Yo 9R Sl — 1.5,
17,-30 2R 108 §1 @ew & witq smeet @
FIWQ | w1 &, qertag & qRa e o [@
Hife |

X 3R Y q agfms | ¥ S 9g% w7a
Wf(xry)=2_17‘(2x+y)%,ﬁﬁx3ﬁ1ym

ot 0,1 3R 2 & & w6 §1 X=xF fW Y
&1 yids{ya ded qa Hifeg |l

et fAfdE YA W, Wa: 799 § TRY & Y,
T Yamieal gF 15— fael & ofave
gt ¥ 3R O Tt W R W R R W
TETT R, W Wi: 7: 00 9 AR Wi 7: 30 9 &
e Th GUREY ¥ sfeq §, O $HH Wigwar
I FiSE fE 98 a6t T e & fag 5
e @ #9999 9% Ydte S|
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6. (a) 50003 & TH 99 H 9200 qgHA # W 3
T U Argfesd wfaay e quian § 6 3 agad
w1 3itTa = 0.75 Q. ®1 g @ &
fer, 95% fovarerar € @ HfST |

(b) e wF fovw sodt g Fifda 2% foscht & 4
aed T ¥, @ Te WihE 9@ At
200 Sesl & UF yfaey # ¢
() 29 Y T T ¥
() 3 s o TE T

(a9 Frefafaa AFT 1 T g ®
e~ %=0.0183, e~ 25=0.0821].

(c) ¥ T f® X;, Xy, .. X, 5 N (, 02,0290 3
& # & o T v g wiaaRi B 1H, 0> 6
F favg Hy: 0=0, F W9 0 & A, o
T UMP Tei 91 i | 58 9eo &1
W w9 R

7. waRe fm A9 fGu g w¥T 9 € 91 I S

S & forn T ST 5x2=10
(a) TRwTlE () IREFT & STEHT FA
S % <199 0T g § 7

(b) TEGAA W FIE A W FH A F FUR A
FTE-THARR T HT TIHAT T | F HR B

MTE-11 11 P.T.O.



(c) WRIRaT agys Tfaa &l fevan = gepan, Afg
it sioe S el & T €

(d) 3R (X, Y)® §IF p.df

fy=8xy, 0<x<y<14%

@ X R Y @7 €1

) Tl ura wesil & forg, =Fam & el %1
Hfed 8 9 T 9 3ifyre e &1 uia 7 8
T T 2

MTE-11 12
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