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BACHELOR’S DEGREE PRO_GRAI\/IME
Term-End Examination
December, 2010

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 question nos. 1 to 6. Calculators are not
allowed. '

1. (a) The first three moments about the origin are 2

) n+1 (n+1) (2n+1)
given by mj =5 m} =
n (n+ 1)2
an’d ms = °—4—— .

Examine the skewness of the data for
large n.

(b) The first of two samples of a group has 4
100 items with mean 15 and standard
deviation 3. If the whole group has 250
items with mean 15.6 .and standard

deviation /1344 . Find the standard

deviation of the second group.
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Let p be the probability that a coin will fall
head in a single toss in order to test

1 3
Hy:p= 2 against p= 1 The coin is tossed

4 times and Hj is rejected if more than
2 heads are obtained. Find the probability
of type I error and power of the test.

The two regression lines Y on X and X on Y
respectively are as follows : 3x+2y=19,
3y+9x =46, find :
(i)  the value of correlation coefficient
(ii) mean values of X and Y.
(iii) ratio of variance of X to that of
variance of Y. ‘
Suppose that there is a chance for newly
constructed building to collapse, whether
the design is faulty or not. The chance that
the design is faulty is 10%. The chance that
the building collapse is 95% if the design is
faulty and otherwise it is 45%. It is seen
that the building has collapsed. What is the
probability that it is due to faulty design ?

The joint p.d.f. of X and Y is given by
f(x y) = C(x+y); 0=x<1, 0<y<],
O=x+y=<1.

Find :

(i) The constant C

(ii) The marginal density function of X.

(i) P(X+Y<%)
(v) E (Y|X=x)
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The yield in kg of 120 plots in the form of
grouped frequency distribution is given

below :

Yield (kgs) | frequency|Yield (kgs)|frequency
20-30 2 70-80 22
30-40 5 80-90 16
40-50 13 90-100 9
50-60 21 100-110 4
60-70 27 110-120 1

(i) Estimate the no. of plots with an yield

of :
(A) 60 to 80 kg.
(B) more than 100 kg.
(i) What is the proportion of plots with
yield :
(A) between 70 and 100 kg
(B) less than 75 kg
(C) find the median of
distribution.

the

An Urn contains M balls numbered 1 to M,
where the first k balls are defective and
remaining (M-k) are non-defective. A
sample of n balls (n=k) is drawn from the
urn. Let A, be the event that the sample of
n balls contains exactly k balls defective.
Find P (A,), x=0, 1,....k when the sample
is drawn (i) with replacement (ii) without
replacement. Also find E (A,).

3 P.T.O.
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If X has p.d.f. f (x)=e~% x>0. Use
Chebychev’s inequality to obtain a lower
bound to P (—-1<X<3) and compare it with
actual probability.

A bird watcher sitting in a park has spotted
a number of birds belonging to 6 categories.
The exact classification is given below :

Category | 1 2 3 4 5 6

Frequency| 6 7 13 17 6 5

Test at 5% level of significance whether the
data is compatible with the assumption that
this particular park is visited by birds
belonging to these six categories in the
proportion1:1:2:3:1:1.

[ You may like to use the following values :

2 _ ) _ 5 N
XS, 0.05 _11.07’ X6, 0.05_12'591 X7’ 0.05 -'14.01 ]

It is known that 40% of the students in a

college are girls and 50% of the students are
2

above the median height. If grd of the boys

are above the median height, what is the
probability that a randomly selected
student who is below the median height is
a girl ?

If X and Y are independent Poisson variates
such that :

P (X=1)=P (X=2) and
P(Y=2)=P (Y=3),
find the variance of X—2 Y.



(b) Let X;, X, be two observations froma 3
distribution with the probability density
function :

f(X;8)=0X"10<X<16>0
=0, otherwise ‘

To test Hy : 6=1 against H; : =2, find the
critical region and its size.

() Let Xy, X, .... X, be a random sample from 3
a distribution with density function

1
f(x,0) = Ee_% ;0>0if x>0
={, otherwise
Find maximum likelihood estimator of 6.

7. State the following statements for true or false 10
by giving reasons in support of your answer :

(@) X and Y are independent if and only if
cov (X, Y)=0.

(b) If Hy: p=0.6 where X~ B (10, p), and
H; : 021 where X~N (0, 1), then H; and
H; are simple hypotheses.

(¢) The correlation coefficient between X and

Y is 0.73, then the correlation coefficient
between —X and Y is —0.73.

(d) I X~N (0, 1) then ~X~N (0, 1).

(e) If a distribution is symmetrical about any
point ‘a’ then mean = a=median and all
central moments are zero.
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1. (a)

(b)
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Tafeg % gfi e A7 oyl Frefafa A kw2
¥ | ’

m} =

(n+1) (2n+1) i
6

1 n+1
mj; = "5,

2
m%, _ nv(n;-l)
a8 n ¥ fau, Siwg w1 v Freifa)
TH TE & q gfacel ¥ @ e yhedi ¥ 4
100 T ¥ et 1reg 15 3iR T foeeE 3
R13fE yul TR A, wem 15,6 ik W fraem
V1324 % |9 250 Sgd ¥, @ T whewd W

AR faaer I wifsa)
7 P.T.O.




(©)

2. (a)

(b)

MTE-11

HO:p=%§ﬁ§Hp=%?lqﬁmWﬁ?

foam, oM #ifs i T faas : @ 9] |
TR W 39 R o1 ™ & Wi p 31 s
Tl IR IR ISTA ST T 941 Hy Tl SRR
T e &, 4 2@ rfye ‘ foa’ T A ¥ 5@
eI Y YHR 1 F! Ffe Y wfawar SR gma
T HifT

R FHFEY Wi X W Y 3R Y WX FEw:

3x+2y=19 3R 3y +9x=46 ¥

() TEHSY TONF F T TE HHSC |

(i) X3RYF weE 7A@ FHSCL

(iii) X % TERO H Y F TR ¥ QI
HifST |

M #ifse % fedt Ta-ffda waT & fra &

T T, 918 SO feoed § et § A1 )

fesea ¥ TTerd B 1 FAM10% 1A fesm

Terd 8, A 9EA & R 1 A 95% ®, 3t

TE 45% ¥ 9% <@ S ® fF wed iR T g

TEH 1 Wiahal § o I8 e fesme™ & wru

©NR?
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3. | (a)

(b)

X 3R Y H 9gH p.df. Frafafag A s 5
%.: .
fxy) =C@x+y);0=x=<10=<y=<1,
O=x+y =<1
(i) 3R C W T
(i) X I TS B FG B
(iii) P(X+Y< %) A FIfC
(iv) E(Y|X=x) 90 HifTT
120 4G 1 AT (kg W) W FFAIERA 5
. S FwIT AR e
SCIRT (kg ™) [T ST (g Hy [STRTRA
20-30 2 70-80 22
30-40 5 80-90 16
40-50 13 90-100 9
50-60 21 100-110 4
60-70 27 110-120 1
() Frefafes e o y@e w5t den
T ATHT HHC |
(A) 609480kg
(B) 100 kg ¥ iferew
@) (A) 703 100 kg ¥ 9 ¥ K
(B) 75kg ¥ FH IGT AT [T Ft
Hemsil i ¥4 ST 2
(il) 9 ST F WiegE @ FR)
9 P.T.O.
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(b)
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Rt TR MW EH FR1IAIMTE

wet faet g €17 vem & 7S e § qu

9 (M-k) T T @ E1 59w § Qo A
(n < k) 1 T Tfres! et ST € | JH ofifste
A @RTEIERE E 30 F M
yfreel ® Stw kAR W T P (A)),
x=0, 1,...k 9@ &ifay sefe gfagsl
(i) whreemaa % @y frren S @ (i) fo
iR ¥ fewren St 1 W, E (A o
I HIfTC

Ifg X ®1p.d.f., f (x)=e”% x>0 %, d
P (-1 = X < 3) 1 {73 wiey y@ &0 &
fore Yeidra SrafieR %1 WM FHIS a2 SHHt
I SR Washal § i

T T A 93 gy, fefedi it e A fed
=t A 6 Al =) fafedl it ded FR =),
et anffeno = fean i g

qu -

1 2 3 4 5 6
TIRA:) ¢ 7 13 17 6 5
5% efEdl % WX W SiE BT 7F 3 siws
WHEM S QEA I m R THE A 5 6
Wﬁﬁf@,ﬁl:l:k&l:l#aﬂmﬁ
3T E i

[ ag fefefiad JFl 1 JEn R §

/Yg, 0. 05=11.07' 6, (),()5=12'591 );-77, 0‘05=14.01 ]
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()

TE I & FiF freh wrerst 1 40% fereneff arsfenat

¥ e faenferli § | 50% faeneff mitaw S

3w B o T B o W S A
TR E & gHE T Wiawa ¢ fr agfos w1
¥ 5 e, frmet S mfteen g
} 1 2, T ASH A ?

Iz X 3R Y e @i foasr 39 v ¥ i
P (X=1)=P (X=2) 3R
P(Y=2)=P(Y=3),%

X—2'Y S TH J1d HifS

M AT R X, X, TF s % Jam §,

TRt ifereha S ®e ©
f(X;0)=0x%1,0<X<1,0>0

=0, 3FFeM

H,: 0=1%R&e Hy : 0= 2wqﬁmw%ﬁ

fere, wifies & 3R SUH! ST I HIfSC
A T 6 X, Xy, ... X, fot s | @
feran o u g wfaed & Frdent s W
?:

1
fx0) = ge" % ,0>0,7x>0

=0, 3AT;
02 1 STfuhae GIfad STeheleh @ ST

7. 3797 I F TR H HROT < g, Fay fr frafateaa
Ho T A1 IA ¢

- (@)
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X it Y Taw ¥ afg & FIa afg
cov (X, Y)=0®

11 | ~ P.T.O.
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(d)
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afg Hy : p=0.6, 19 X~ B (10, p), 3N
H;: 02 = 198 X~N (0, 1), ¥, AT H, 3R H,
T Iftehed Ty ¥

I X 3R Y & &9 weEey Tuid 0.73 ®
—X 3R vy % &9 wgdey iE —0.73 R
AR X~N (0,1) §, & —X~N (0, 1) ®1

g Hg ded fig ‘a’ & uRa : wafam §, @
o = a=TIEH § a1 9t H=g sl
NG
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