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1. Choose the correct answer from the following
alternatives : ; 1x5=5

(a) If A, A, and A; are three mutually
exclusive events, then the probability of
their union is equal to

(i) P(A)P(A3)P(A;)

(i) P(Ay)+P(A)+P(Az)-P(A Ay Ag)
(iii) P(A1)+P(A2}+P(A3}

(i) P(A))P(A3)+P(A})P(A3)+P(Ay) P(A3)
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(b) If X is a random variable and a, b are
constants, then V(aX +b) is

() abV(X)
(@) av(x)
(i) a?v(x)
(iv) bV(X)

(¢) If Xis a random variable, then E [e®X] is
known as

() characteristic function
(i) moment generating function
(iii) probability generating function
(iv) None of the above
(d) The number of parameters of the normal
distribution is
i) 1
(@ 2
(iii) 3
(iv) 4

(e) Binomial distribution tends to Poisson
distribution when

(i) -0, p=0, np—s0
() 'm0, pyeo pps
(iii) R esip 3o, np—su

() n—e, pyg it

e ( Continued )

(3)

2. Answer the following questions : 2x5=10

(a) Write down the classical definition of
probability.

(b) Two fair dice are thrown simultaneously.
What is the probability that the sum of
numbers on the dice exceeds 87

(c) Define marginal density function of a
random variable X.

(d) Obtain the moment generating function
of Poisson distribution.

(e) Prove that if X and Y are independent
random variables, then

E(XY)=E(X) E(Y)

3. (a) State Bayes’ theorem. In a bolt factory,
machines A, B and C manufacture
respectively 25%, 35% and 40% of tI;e
total. Of their output, 5%, 4% and 2%
are defective bolts respectively. A bolt is
drawn at random from the product and
is found to be defective. What are the
probabilities that it was manufactured

by machines A, B and C? 2+4=6
Or
(b) (i) State the addition theorem of :
probability.
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() The probabiliti
tie -
problem by AS (;t;l d 301‘§ng arz

respectively 1 anq 1 ,
10 and T What is the

probability that ’
solved if it i: the problem will be

4. (@) Define discrete random variable. A

random variable x X
probability diStributiol;aS- the following

Valueof X | 0 1 2 300 = =
P(X) 7
0 k|2k| Kk 3k | ;2 22 7k2 bz

() Find k.

() Find P(X <6). -

Or
() Two rfmdo‘m variables X and Y have the
following joint density function :
fle,y)=2-x-y; O<xal, O<y<1
=0 , otherwise

Find (i) marginal probability distribution

of X and Y, and (5 S
functions of X[y ;lfdcc;nl?;tlonal density

8
5. (a) Define math i
€matical expectatio
. n of
:na:tcligar? v:;abie. Show that the n‘laothea—l
Pectation of sum
_ f
irj;lidc'gn a}fanables is the sum (;)f tf?gii
vidu €Xpectations. C i
extended? N
2+4+2=8
P23/905
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assigned to them? 3

(S)

Or

(b) Define cumulant generating function.
Show that the rth cumulant for the
distribution .

f(x)=ke"“; O<x<owo, k20€R

i
is —Flr=1: 3+5=8

6. (a) Define Binomial distribution with
parameters n and p. Give one example
of binomial distribution. From the m.g.f.
or otherwise, obtain the mean of this

distribution. 2+2+5=9
Or '

(b) Define geometric distribution. Obtain

mean and variance of this distribution.
3+6=9

7. (a) Under what conditions, does the
binomial distribution tend to normal
distribution? What is the m.gf. of
normal distribution? State some
important  properties of normal

distribution. 24259
Or
(b) Define beta distribution of first kind and
derive its mean. 3+6=9
P23/905 ( Turn Over )
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( Old Course )

Full Marks : 50
Pass Marks: 20

Time : 2 hours

1. Choose the correct answer from the following
alternatives : 1x5=5

(@) If A, A, and A3 are three mutually
exclusive events, then the probability of
their union is equal to

(1 P(A)P(A;) P(A,)

(i) P(A))+P(Ay)+P(A,) - P(A; A, Aj)

(i) P(A))+P(Ay)+P(A,)

(iv) P(AI]P(A2)+P(A1)P(A3)+P(A2)P(A3)

(b) If Xis a random variable and a, b are
constants, then V(aX +b) is

(i) abV(X)
(i) aV(X)
(i) a2V (x)
(i) bV(X)

e { Continued )

(7))

itXq -
(c) If Xis a random variable, then E[e"" | is

known as

(i) characteristic function
(i) moment generating function
(iii) pro‘babih'ty generating function

(iv) None of the above

(d) The number of parameters of the normal
distribution is

@) 1
(ii}. 2
(i) 3
(iv) 4

(e) Binomial distribution tends to Poisson
distribution when

(i) n—0,p—0,np—>0
(i) n—o, p—,np—0
(iii) n— o, P>, Np U

(iv) n—>ee, p—0, np—p
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(8)
2. Answer the f; i i o
¢ following questions - 2x5=10
_ (i) State the addition theorem of
(@) Write down the classical definition of & probability. 2

probability.
(i) The probabilities of solving a
(b) Two fair di ) roblem by A and B are

; What i dice are thrown Simultaneously. - i yl 1 e 4l

blS the Probability that the sum of : respectively o and T} What is the

num : :

°S on the dice exceeds 87 probability that the problem will be

solved if it is assigned to them? 3

5 DEﬁ(;m marginal density function of a
random vari

AL 4. (a) Define discrete random variable. A

random variable X has the following

(d) Obtain the moment generating function probability distribution :

YR St ValueofX| 0| 1 |2 |3 | 4|5] 6 7
g atue g
2 2 | m2
(e) Prove that if X and Y are independent A 0 bigk] * [Sk] & | el
random variables, then () Find k.
E(XY)=E(X)-E(Y) (i) Find P(X <86). 2+5=7
5 Or
- (a) Stat 2 :
(@) macﬁhlf::ez th;orern. In a bolt factory, (5) Two random variables X and Y have the
; ) and C manufacture following joint density function :
respectively 25%, 35% and 40% of the <1
total. Ofthell' Output’ 5%, 4% and 29% : f{x:y)=2_'x'—y; 0<x<'1,0$y—
gre defectn(e bolts respectively. A bolt is : =0 , otherwise
rawn at ;
is found :ar;dom from the product and Find (i) marginal probability distribution
e ars ‘0 De defective. What are the of X and Y, and (ii) conditional density
proba T‘;les that it was manufactured functions of X|Y and Y|X. 7
by machines A, B and C? 1+4=5
( Turn Over )
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S. (a) Define mathematica] expectation of
a randorr_l variable. Show that the
:-Zit;lhematlce}l €Xpectation of sum of two

Om variables is the sum of their

individual ex ions. Can b
pectati i
extended? e 1t2 ; 1=
+4+1=7

Or

(b) Define cumulant
Show that the
distribution

generating function.
mth cumulant for the

= L™
fx)=ke 3 0<x<eo, k20ecp

b g
1S ‘k—rlr-—l-

2+5=7

6. (a) Define Binomial distributién with
p?_;-:}metelrs rfand b. Give one example
of binomial distribution, From the m.g.f

or otherwise, obtain

i ) the i

distribution. G
2+1+5=8

Or
(b) Define geometric distribution. Obtain

P23/905
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7. (a) Under what conditions, does the
binomial distribution tends to normal
distribution? What is the m.g.f. of
normal distribution? State some
important  properties  of normal
distribution. 2+1+5=8

Or

(b) Define beta distribution of first kind and
derive its mean. 2+6=8
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