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BACHELOR’S DEGREE PROGRAMME
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00921
ELECTIVE COURSE : MATHEMATICS
MTE-11 : PROBABILITY AND STATISTICS

Time : 2 hours  Maximum Marks : 50

(Weightage : 70%)

Note : Question no. 7 is compulsory. Answer any four
questions from questions no. 1 to 6. Calculators are

not allowed.

1. (@ If R and S are the range and standard
deviation for a set of n observations on a
variable X, show that S<R. 3
(b) Two unbiased dice are thrown. Let
A; : Odd number on the first die

Ay : Odd number on the second die

Az : Odd sum of the numbers on first and
second die.

Comment on the independence of A;, Ag and
As. ’ 3
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(¢) A random sample of size n is drawn from a

uniform population over {9-— %, 0 +%]

Obtain maximum likelihood estimator of 6.
Does a wunique estimator exist ? Give
reasons.

2. (a) Let X be a random variable having uniform
density over (0, 1). Find

@ E(x),
(ii) pdfofy= Vx,
(iii) E(y) and

(iv) check whether E(y) = E (\/; ) or not.

(b) Develop a test for testing
1 5 -
e , — ©°<X <o agains
NPT ' &

lef(x)=%exp(—|x|),—oo<x<oo

HO : f(X) =

based on a single observation drawn from
f(x). Obtain expression for size and power of

the test.
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3. (a)

(b)

4. (a)

MTE-11

The random vector (X, Y) has the joint

density function given by
: l, x? + y2 <1
f(x,y)=4T
o, otherwise

Then find the marginal probability density
function of X and Y. Show that cov(X, Y) =0
but X and Y are not independent. 6

State Bayes theorem. There are three bags
contaihing 2 white balls, 1 white and 1 black
ball, and 2 black balls respectively. A bag is
selected randomly and a ball is drawn. It is
found to be white. What is the probability
that remaining bﬂl in the selected bag is
white ? | 4

The first three moments about

the origin are given by mi =2 ; 1 ,
, @+D@n+1) . n(n+1)?2
m, = and m, = —————.
2 6 3 4
Examine the skewness of the data. 5
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(b)

(b)
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A taxi cab company has two types of cabs A
and B. The number of cabs of type A and B
are 12 and 8 respectively. If 5 of these taxi
cabs are in the workshop for repairs and the
time needed for repairing each of the types is
same, what is the probability that

(1) 3 of them are of type A and 2 of them
are type B ?

(i) atleast 3 of them are of type A ?

(iii) all 5 are of same type ?

Let X be a random variable with pdf
flx) =06e0% 6>0, x>0.

Find the moment generating function of X,
and hence find first three moments about
origin.

The following table gives the number of
aircraft accidents that occurred during six
days of the week. Find whether the accidents
are uniformly distributed over the week at

5% level of significance.
Days |Mon.{Tues.|Wed.Thur)Fri. |Sat.|Total
No.of | 1ol 18| 12|11 |15|14] 84
accidents

[You may like to use the following values :

2 —— . 2 fod - 2 _— - .
15,005 = 11-070, X6, 005 = 12-592, X7 005 = 14-067].
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6. (a) For the data given below
X129 |8 |10(11{13(| 7
Y|{14|8|6|9|11|12(3

find : | 6

(i) the correlation coefficient between x
and y.

(ii) the regression equation of y on x.

(b) If X is a random variate such that EX) = 3
and E(Xz) = 13, use Chebychev’s inequality
to determine a lower bound for
P(-2<X<8). 4

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

(a) For negatively skewed distribution,
Pearson’s coefficient of skewness is negative.

(b) Variance is independent of change of origin

and scale.

(¢) If A and B are independent events then A°
(Complement of A) is also independent of B. '
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(d)

(e)
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X1, X9, ... X, is a random sample from a

uniform distribution with probability density

function

fx) =

,if a<x<f

=0, otherwise

Then the maximum likelihood estimator of o
is min (Xl’ Xz, Xn)

If X has F-distribution with n;, n, degrees of
freedom, then % also has F-distribution

with same n,, ny degrees of freedoms.
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[9—%, 9+%] R THHAE AP ¥ MY n

1 Igess Aied forn sar & 1 o W
atftreran wwifaen eehers W HIRT | w®M
Afgdia et 1 i a1 & 2 W F
o FfT |

T\ #ifT X, (0, 1) W THEH e 9
Tigfews W B | F=fafed sma fife .
@ E(x),

Gi) y=x 1 pdf,
(iii) E(y) 3R
Gv) Wi HfFC 6 Ey) = E(Vx) 3 o 7 |

fix) ¥ foTU U waa Yawr W TG
H; : flx) = % exp (—|x|), —o <x <o

1 2

—-=x
ﬁ'{{g‘HO:f(x)=%e2 , —© < X < 00
n

# Jfg * oY & Waw R Hide | gdem
& WY 3N e % e =i s Hifd |
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%) IS WY (X, V) #1 Y6 U BeH
Frfafga 2 .

f(x,y)=

0, I
qd X 3 Y &1 3I9id TiRehdt ©Hcd $ed T
#ifre | fe@sT &% covX, V) = omxaﬁIY
a7 T8 2 | 6

(@) ¥ T H FE AR | 67 9§ R
2 Whg TS, TH HhG R TH HEA NG, q
2 Hreft 1S | T Ao AgeSA G T 3
3R IgH ¥ @& g Pl It @ | 97 g 9%
a1 &t frradt R | @t w0 wileRar § B 9
T A # w=ft g8 g Wha Bt ? 4

4. (%) qufeg % i v A et my =222,

mé=(n+1)(2n+1) i m’ =n(n+1)2
6 3 4

RumE | I Fa ARl 5
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Th ot F wR & TE Q THR A e
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flx) =0e~%; 0>0, x>0.
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[ema F=fefiga AT 1 = o g €

2 - . 2 - e 2 - o
Ao g5 = 11070, xZ (o0 =12:592, 22 . =14067).
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7.

(%) 2 fog e st ¥ e

X|12/91]8|10{11}13| 7
Y|14|8|6 |9 |11|12)| 3

Fr=fafaa s Hif 6
(@)  x 3R yF T vEEEy TE
(i) x W y hT THIHHC GHH

(@) IR X & Igeos = & s e EX) = 3
MEX? =13, P (- 2< X < 8) % fore fim 5y
fuifa +0 ¥ fg A safie &1 @
Hf | 4

frafaflgg o & ®MA wd g § R

B G ? A IW & HRI FART | 10

(%) FomewHs fawm sed ¥ fog o w1 dv=
T FOCHS 2 |

(@) e ge-ferg 3 ¥ 3 witads & wd w
21

(M) IR A iR B wad TN § @ A° (A FT TH)
ft B Y w@ad 8 |
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(") Xy, Xy, ... X, TRIHA1 O Ho

f(x)=L ,afe a<x<f
B-—a

=0, HIAqT

I THEAE §ed ¥ Igfese ufied R |
& o H AfURaw  wwifem  HAHOw
min (X3, X, ... X) & |

(3) ﬁﬁx%%qwa’wa%ﬁ!ﬁnl,nzm F-seq
%W%%mmﬁwﬁﬁﬁ%%
qrel Fae9 # |
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