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Time3H0UFS L BT Max. Marks : 80

 SECTION - A

A’_.‘s.’ 'e‘fg_ﬁ;ii}f questl ons | Each questlon | ca r.ri.és 1 'm‘ark;

Déﬁne éahﬁlé épace of a.ra.nd;m é.>.<-pe.r|men’t

What lé the .p.l’Obab.llliy .thét é non- Iéap year wnll contain 53 Sundays‘?
: Deﬁne the _..q|_s_,t;j_|bg_tfqn _func_t;ron. ‘pf_ a r_and_orﬁ yanable. |

* Witeth properis of a probabiy mass uncien

* Explainho bivarterandom varial.

‘6. Define :i_tjd'epeh:c.ie__n'ce of two fa'ndqr:nw_.':'\/alriz_xbies,

- P.T.O.




0.

LR

12.

13,

14,

15,

18,

State the multiplication theorem on expectation.
_Define“conditionat variance of a random variable.
For what type of random variables do the probability genéra‘ting function exist?

Give an example of a random varjable whose moment generating function does

- not exist.

(10 x 1'= 10 Marks)
SECTION - B | »

" AnSwér any eight quesft;ions. Each questibn carries 2 marks.
Give the mathematical/classical de'finifion'of pfobébi!i_ty'. What are its limitations?

-Let A and B be two events whlch are hot mutually exclusive and - if

P(A) — P(B)—~ £ and P(A ~B)= “"6' Then find the probabaltty that (i) either one -

\

of them wzll happen and (u) none of them will happen.

Dlsttngwsn between mutua!ly excluswe events and mdependent events.

“Let A and ‘B be iwo events whsc_h are not_-ﬁmutu’aliy exclusive and if

P(A)z'%,P(B):% and P(Aoa):%. Find the probabiliies of A given B and

 also B giveh A.

If X has pmf f(x)%,x =123 .'and'(} elsewhere. Find the pmf of Y =2X +1. '_

Let f(x)=|x| for |x|<c and f(x)=0 elsewhere, Find the valué of ¢, so that f(x) is

a pdf. - - : | | R
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. .17.-__;.'A coin is tossed with a probability p to get a head in a single ‘mal Write P[X = x],

o _'lf X denotes the number of trials requrred to get a head.

N 18. "Defin__e t_he joint distribution of & pair of continuous random variables.

j '_:_1'_'9._' lff(x _/_-y)_: %-,O <x<ysf is a conditional pdf, find ¢?

:lj"j 20Fmdthe di'_strib;_;ltion of the distribution function F(x) of the random variable X.
21State fhe,Cauchy-SChWar‘tZ ine_qua;ity. ) o .

22Twc: unblased d|ce are thrown Find the expeclatlon of the sum of the number of

= pomts on them
] :;:.:‘:f._'f_t_)'efi_h_eﬂ f_t_he (_':_qef_f_ic_ient_‘of linear correlation between two random variables.
2 :._:';-f'.\'N'hfa't:'is_ft_hef"éffé_cjt ”df Changé bf_ origih and 5ca_le in moment_ generating function?

.."Qﬂ'.'_-How do you get the r non central (row) moment from the. characterlst:c funct;on

- ¢x__(f)'>

6. _:_"Deflne the cumu!ant generatmg functlon ofa random variable.

(8 x 2 = 16 Marks)

-_:'Answer any snx questlons Each questlon carnes 4 marks

j;2? lee the axnomatnc defmltzon of probabmty

;.':"_"-.::-28'.'-_:'i"-.'St_a'_té anq "_prqve the addition law of probability.




20,

30.
-31.

32.

- 33,

34.

a5,
36,
37

38.

The probabthty that a man will be alive for 25 years is 3/5 and that his wife will be
alive for 25 years s 2/3. Find the probability that (i) both will be alive, (i) oniy wife:
will be alive. (jii) at least one of them wnll be alive and (IV) none of them will be

 alive

If X has the pdf f(x):%_,—‘l <x<iand0 etéew_ﬁere, what is the pdf of Y = X*?

‘ Explam the techmque of transformatlon of random variables.

A cohtinuous-r.v X has the pdf f(x)= 2x0<x<1 and 0 elsewhere. Find (1)

F(x), (2) é(x s%)& (3) P(%; XS%).

If (X, Y) has the joint pdf. f(x y)— 2L x =1, 2 3& y= 1,2. Find the pdfs of X and Y-

| and examme whether X and Y are mdependent or not.

The jomt pdf of the random vector (X,Y) is f(x y)= 20<x<y<’i and 0

| otherwise. Find the marginal and conditlonal pdfs of XandY

Prove that' E(E(X1Y))= E(X).

Show that E(Xz) (E(X))2

'Menhon the important proper’ues of a characterlstlc function

Show that '_ wa(f): ()M (t) where X and Y are independent random

Vs

variables.

(6 x 4 = 24 Marks)
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SECTION - D

. : ll’lxnswe;r any two .qulestions. Each question carries 18 marks.

-39

'”-,‘-_p,(xzx)'j'b_ | 2K | 2k | sk | K 2K |7k

: andoY__and -also P[X > %IY >1)

(a) State and prove,the‘ Baye's Theorem.

(b) in a bolt factory, machmes My, M and M, manufacture respect:ve!y 25,35
' ,and 40 percent of the total output. Of their outputs 54 and 2 percent'

| respectlvely are defective bolts. One: bolt taken at random from the product

- ’and_is found to be defective. What is the probability that it is manufactured '_ |

" by machine M,?

Xisa ‘d_is'scr_ete random variable having the fo!lowing probabili‘_ty'distribution.

I x |of1]2]3|4|5|6]7

M . 1

e ':._:- ..Fmd (;) k, (u) P(X < 6) (i) P(X > 6) (iv) F’(X > 6) and (v) P(O <X <5 )

For the jOIt’lt pdf f(x y) x+y,0<x<10<y<1 obtam the margmal pdfs of X _

2

N 42 | '_Let f(x y)———(2x+3y) x=0128y =123 be the jomt paf of (X Y). Then find

' (r) the dlstnbutlon of X+Y, (u) the condrtlonal distnbutlon of X! X +Y = 3 and

g a-'(:u) examme whether X and Y are mdependent
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43. Let'the joint pdf of a discrete random vector (X,Y) be given in the table.

Ix /o1 | 23

0 |0 |1/8|14|1/8

T ARTART AN

Find E(X 1Y =2), E(V/ X =1)V(X1Y =2) and V(Y / X =1).

Ve

44, Find the moment generating function of X with pdf f(x):%,0<_x<9 and 0

elsewhere. Also corhpute the mean, variance and the first 4 central moments.

(2 x 15 = 30 Marks)
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