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I Year (T.D.C.) Science Examination, 2016
STATISTICS |
(Probability Theory)
Péper——II
Time Allowed : Three Hours

‘ Maximum Marks : 50

PART-A (@UE-371) [Marks : 10

Answer all questions (50 words each).

All questions carry equal marks.
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PART—B (GUes-9) [Marks : 25

Answer five questions (250 words each), selecting one

from each Unit. All questions carry equal marks.
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PART-C (@'UE‘-"ET) [Marks : 15
Answer any two questions (300 words each). |

All questions carry equal marks.
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PART-A
(@ue-37)
8 (i) Define Sample Space.
ufieel Tafe w1 ufiarfyg EAlsL
(ii) Define Random experiment.
AEETE FET W fiefig HifSa)
(iii) Given that P(A) =1,P(B) =l, P(A/B)i, then
3 4 6

the probability P(B/A) is
w T 1 — |
e 2 P(A)=§,P(B)=Z,P(A/B)g,

9 wifasmar PB/A) T B2

(iv) From a pack of 52 cards, two cards are drawn
at random, the probability that one is an ace

and the other is a club is.
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(v) Define Discrete random variable.

araaq Agrees = afern T
example of 2 continuous

(vi) Give an
variable.

A

(vii) Define Mathem
fordte weren AR it

(viii) V X +a+b+c)=

s 2 o
1X) &dtr by (t)ls:o
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PART-B
(ETs-¥)
UNIT-1
(gae-1)

2. Explain Axiomatic approach to Probability.
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(ii) One is of each colour
(iii) None is red

(iv) At least one 1s white.

(iv)am@mww?;é:

9. State and Prove Bay’s theorem.
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UNIT-III

' ( $eRTE-111)

9. 1If X and Y are two 1ndependent random variables
then prove that :

aﬁXSﬂTYa}mWwé,a}ﬁq@ﬁﬁqﬁﬁz
BEX = =EX + Ev),
1182/95/510 5



UNIT-V |
(ZFE-V)

10. State properties of characteristic Function.

e HEA W OEH fatem|

11. Define Moment generating function of a2 random
variable. Show that the Moment generating function
of the Sum of independent random variable is equal
to the product of these m.g.f’s.

PART-C
(Tus-H )
12. (a) State and prove the addition law of Probability

for two or more events.

(b) Two unbiased dice are thrown. Find the
probability that :

(i) Both the dice show the same number.
(ii) The first die shows ‘6.

() Wﬁwmﬁﬁaﬁtﬁwmﬁ%
fom oea @ 6 Hifea)
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13. (a)

(b)

(a)

(b)

X o Ty we S & Wi @ FIfSTg
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(i) 98 9rEm 6 wvifar o

A problem in Physics is given to three students

3

X, Y and Z, whose chance of solving it are Dk i

1
and 4 Tespectively. What is the probability that

the problem will be solved, if all of them try
independently.

What do yYou understand by Pairwise
independence and Mutual independence ? Explain
by means of an example that pairwise independent

events may not be mutually independent.
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14. (a) A Random variable X has the following probability

function :
X - 0 1 2 3 4 5 . @ 7
PX = x): 0 k 2k 2k 8k k? 2k? 7k%+k
(i) Find k |

(1i) if P(XSa) >—;—, find the minimum value
of ‘a’.
(b) The Joint probability density function of two

random variables X and Y is given by :

9(1+x+y)
2(1+X)‘_} (1+y)4

f(X,Y)= 0<x <0, 0y <.

. Find the Marginal distribution of X and Y and
the Conditional distribution of Y for X = x.

(a) @Wawmﬁmwﬁm%:
X s @ % 2 B 4 B B 7
PX=x: 0 k 2 2k 3k k% 2K Tk24+k

(G) kT WM F@ HISE

(ii) Ifg P(XSa)>%tﬁ, qr a’ 1 =Aad HIT
TertfeTa
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9(l+x+y)
2(1+x)4(1+y)
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15. Let X be a random variable with the following

f(X,Y)= 4;OSx<oo,Osy<oo.

Probability distribution :

A% X TF Agfos® = a foramn wira s e S

X 0 1 2 3 4
pxy: L1 3 1 1
e TR 8 4 16

Find E(X), E(X?) and using the law of expectation
evaluate E(2X — 2)2

@ HINT EX), EX?) 991 gomn % 99 351 germar
d E@2X - 2)2 @ 0 A HifSQ

16. (a) Find the Moment generating function of a
Random variable X whose Probability density

function is

F(X)= \/1__ exp[—%(x_ujz}—oo<x<oo.

oV2n
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(b) Obtain the First four cumulants in terms of
Central moments.
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