No. of Printed Pages : 11 MTE-11

BACHELOR’S DEGREE PROGRAMME
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L
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 no. 1 to 6. Calculators are not
allowed.

1. (a) Explain the different methods of data 3
collection with suitable examples.

(b) For the probability density function 4
fix)=Ke ®{1-e™%); x=0
find K, Fy(x) and P(X > 1).

(c) Defects in a particular kind of metal sheet 3
occur at an average rate of one per
100 sq. mtr. Find the probability of two or
more defects in a sheet of size 5x 8 sq. mtr.
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Consider the following probability

distribution.
= 1 2
X4
0 0.1 0.2 0.1
1 0.2 0.3 0.1

Calculate E(X), V(Y) and correlation
coefficient of X and Y.

Let (X, Y) has the joint density function
f(x, y):e_y ; O0<x< Yy <oo,

Find the marginal distribution of X. Also
calculate :

@)  f(Y|X=x)
() E(Y|X=x) |
(iii) Check the independence of X and Y.

Given the frequency function

1
f(x,e)=6,-05xse.

It is desired to test the hypothesis Hy: =1
against H; : 8=2 by means of a single
observed value of x. What would be level
of significance if the interval 1 < x < 1.5 is
the critical region ? Also find the power of
the test.



(b)) A lot contains 50 defective and 50 3
nondefective bulbs. Two bulbs are drawn
at random one at time, with replacement.

The events A, B and C are defined as :

A : The first bulb is defective

B : The second bulb is non defective.

C : The two bulbs are both defective or both
non defective.

Determine whether A, B and C are

independent.

(c) The mean of two samples of sizes 50 and 4
100 respectively are 54.1 and 50.3 and the
standard deviations are 8 and 7. Obtain the
mean and standard deviation by combining
the two samples.

4. (a) LetXy X,......, X, bea random sample from 3
a distribution having finite mean p and
variance ¢2. Show that

2 n

3 iXi is

T(Xy, Xgpooonns Xp) =
06 %, ) S i S

unbiased for .

(b) An income tax officer randomly selects 3
5 returns from among 12 returns of which
6 contain illegitimate deductions. Find the
probability that the income tax official will
catch 3 income tax-returns with illegitimate
deductions.
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(c)
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If a random variable U has t-distribution
with n degrees of freedom, show that

Var(U) =

n ,n>2
2

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

Category : 1 2 3 4 5 6
Frequency:| 6 7 13 17 6 5

Test at 5% level of significance whether or

not the data is compatible with the
assumption that this particular park is
visited by birds belonging to six categories
in the proportion. 1 $1:2:3:1: 1.

[You may like to use the following values :

2 2 2 3
X5, 0.05=11:07,, X} ,05=9488 , x5 ( 1s=12.59].

Find the most likely price in Mumbai
corresponding to Rs. 70 at Kolkata from the
following :

Kolkata Mumbai
Average Price | Rs.65 Rs. 67
Standard deviation| Rs.2.5 Rs.3.5

Correlation coefficient between the price of

commodities in two cities is 0.8.
Derive the relation between central
moments and moments about any point A.
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6. (a) LetXy, Xy....., X, be a random sample from 4
N(u, o). Obtain a confidence interval for
p when a2 is known. Use a-level of
significance.

(b) Eighteen unbiased dice are roled. Whatis 3
the probability that each of the six faces
occur thrice ?

(c) Let X have the probability density function 3
flx)=xe™*; x>0
Find the moment generating function of X
if it exists. Also find mean and variance of
X.

7.  Which of the following statements are true or
false ? Give reasons for your answer. 5x2=10

(2) A consistent estimator for 0 is always
unbiased.

(b) There is no difference between correlation
coefficient and regression coefficients.

(c) For two random variables X and Y.
E(X+Y)=E(X)+E(Y)+Cov(X, Y),
and E(XY) = E(X).E(Y)

(d) The proportion of tails in 1000 tosses of a
coin is a discrete variable.

(e) If X is a random variable with mean p. and

finite variance o2, then for every € > 0.

0_2

P[X — p|sel= z
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(b)
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Frefataa wivswar g7 =i ST

Y= 1 2

X4y
0 01 02 01
1 02 03 01

E(X), V(Y) 3R X 3R Y F1 He&@w4 s 1a
HIeq |

T e f& (X, Y) &1 €95 o9 %o
freferaa €1
fl,y)=e ¥ ;0<x<y<w.

X T 39T S I HiC

@ fY|X=x) 3R

(i) E(Y|X=x) ! I@ FifSQI

(i) X RY F! EAA B A HIC

Th IRHERAT el

1 :
f(x,9)=a;0$x59.

faar T ¥ WRETT Hy: 0=1 1 wiam
Rk H, : =2 F faeg x & T e 9
# fou 0 &1 & 1 afg s
15xsl.5@wﬁ?m%?ﬁmﬁmw
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A : I3 959 G B

B : TWY 9e9 It 1

C: 3 9c9 WU ¢ 91 el St §)

ienferd aifse fd A, B 3R C@d3 § @ ==t

3 50 3R 100 STHR 1A frE HT A FHH:

54.1 3 50.3 & 3R 7% fa=em waw: 8 3k
7% R il %1 Sy Area SR A faaer
A FHIfST |

AT A 6 X, Xy,.onnn X, T TG ARG
w 3R T8R0T o2 aren Fefesw yfaey 31 <wizd

n
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T }1 o7 wifrwar i omae sifumrd 3
SIS |
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5. (a)
(b)
(c)
6. (.a)
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E T o1 TH usht quie 6 Afre § afkr
aﬂmmm%lﬂﬁwﬁmwwﬁﬁ
fea T 7

it 1 2 3 4 5 6
RIS 6 7 13 17 6 5
5% TefRdl TR T W0 FHifwe fe 3 siiws
T8 ATl T 39 o § uferdi 1 A 6 afore |
Wﬁl:l:Z:&l:l%,%W%Wﬁl
[ 39 f=1 wHT 1 94 FR ghd § |

2
Y5 005~ 6,0.05

frefafad sTehel @ SITF § . 70 F 3T%d
=g B arfyeray Gaifad god 9@ e

=11.07, x>, -=9.488, x> . =1259]

4,0.05

FITHRA TS
e ged 65 67
e e 2.5 3.5
S wel o W%@%MW&
T 0.8 B
fordll forg A o |TY& STl SR HEa Aol
o ey & ScTad HIfTT .

HM EISY T X, Xyyeoenry Xy, N(p, 02) 8 T2
T TF AGIwE giaeyl T op & faU &
favaea o= 9 FIfN Safs o2 9 7
o-1efEFdr TR &1 JAT SIS
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(b) 18 ST UG e o ¥1 Ty e 3
& A IR T Y Wikl 96 SR
(c) WY fof X =1 Wifashen s wer fire ¥

fx)=xe™*; x> 0.
X &1 AUISF Fod Al afees 2 @ 9@ 3
ST X & 91y 3R qs fa=ge o 3.

FITT |

7. frefdfad wuHi § @ a9 @ Fa29 w 7 e 2
v 5x2=10
(a) 6 TH |G el ghYN 3ARHT 2rar 2
(b) wEEEY Tk SN g s F R e
T B

() = IRfs WX AR Y F faw
E(X +Y)=E(X) +E(Y) + Cov (X, Y),
IR E(XY) = E(X). E(Y) 81 21

(d) U 9k ® 1000 SR IR F W T2
YHMUE TF 3T9dd = 21

() IR X TH wgfesw = ¢ fomam arem o, 3R
TR T80 2 R, A T&F € > 0 F fou

2
P[X~ pl<e]< - B
€

—
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