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I Year (T.D.C.) Science Examination, 2016
STATISTICS
(Probability Theory)
Paper-11
Time Allowed : Three Hours

Maximum Marks : 50

PART-A ( ©@UZ-37) [Marks ; 10
Answer all questions (50 words each).

All questions carry equal marks.
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PART-B ( @Ts-§) Marks : 25

Answer five questions (250 words cach), sclecting one

from each Unit. All questions carry equal marks.
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PART-C (@TE-H) [Marks : 15
Answer anv two questions (300 words each).
All questions carry equal marks.
FE AT WG FA9U| Wedw WU F] T OA0 WAl o
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PART-A
(=UE-37)

E (1} Define Sample Space.
Wiamyl T & gheqiea Fwifaw)
{it) Define Random experiment.
TferF TAM W wRemfas it

1

(111} Given that P(A):-}—,P(B): ,P(A/B)g, then

1
o 4
the probability P(B/A) is

. A 1 1
fam € P(A)==,PB)= 2, P{A/B)=,
G o | it B

a1 wirERa po/A) R

(iv) From a pie-k of 32 cards, iwo cards are drawn
at random, the probability that one is an ace

and the other 1s o c¢lub s,
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(v) Define Discrete random variable.
ST AEfeRE A S g s

(vi) Give an example of a continucus random
variable.

Th GAd ARiegd W H IEEl i)

{vii} Define Mathematical expectation.
nfordrg wemsn & Rty wifew)

(vil) VX +a+b+ce=

URE T
(ix) [Et—%(t)J =

t-0
M, .
(x) ;{d (t) -
PART-B
(@ues-a)
UNIT-1
(3T3-1)

2. Explain Axiomatic approach to Probability.
wifRal & w@=y ¥ sfarEide fafy weeeE)
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(zive the classical definitton of Probability. An urn
contians 6 white, 4 red and 9 black balls. If 3 balls

are drawn at random, find the probability that
{i) Two of the bails drawn are white

{11} One 1is of each colour

{ii1} None is red

t1v) At least one is white,
Wi %1 e oam S @ sew § 6
HET, 4 o T 9 Fwed W ¥ SEE 9 3 W Ao
g% o fEel w2, 9 e w5 wirea fet
() fwrer TR ¥ 2 gwe @
i) B T W TH TR R
Gily HE O e T %
(iv) 9 ¥ ¥9 TF 9B 7|
UNIT-II
(3&TE-11)
4. State and prove Multiplication theorem of Probability.
WEFT F TUE W WK F U§ fag Hife
5. State and prove Bay’s theorem.
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UNIT-III

( THTS-111 )

Give the properties of distribution Function.
d29 Hed & OUd gaEu)

Define a Random variable and its probability

distribution. Explain by means of two examples.
FIGL T T FR THARY

UNIT-1V

(THTE-IV)

If X and Y are two random variables such that X < .
prove that E(X) <E(Y).

g X ARY 9 IEfmF W ¥ w9 X<V, 7 fog
FT E(X) <E(Y).

If X and Y are two independent random variables,
then prove that :

EX + Y) = EX) + E(Y),
T X INY 3 e s = €, o fag wifau fw

EX + Y) = EX) + E(Y)
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10.

11.

12.

UNIT-V

(THE-V)

State properties of characteristic Function.

A weq & Ty fafeu

Define Moment generating function of a random
variable. Show that the Moment generating function
of the Sum of independent random variable is equal
to the product of these m.g.fs.

T Wgfesd W % U srgefsas wem 1 it
wifvm R & @67 9=fees 90 & 9m
AHUISAE FOH ITh SHISAE B F UG 6
T TE T

PART-C
(@veg-9)

(a) State and prove the addition law of Probability
for two or more events.

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

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

(a) T I W wHa 1 F AR s weaet #
feru =/ W fgg wisw
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(b) T FAGT WH w 9E € WEEW wm Ffeu

13, ia)

(b}

(a)

(h)

.
{1) E:Fﬂ W A7 H‘@q o FE‘ T(%

(i) 92e] 9T 6 <9 =

A problem in Physies is given to three students
. - o 1 3
X. Y and 7, whose chance of zolving 1t are 5 Z

1
and - respectively. What is the probability that
4

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

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

events may not be mutually independent.

Wit R 9 99 fammiew Xy sRz

AT A 0 WOR s 9w
W 77 T Afeq W i omen: e
WEN AR F91 7 TEdl
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14. (a) A Random variable X has the following probability

function :
X ; 0 1 2 3 4 D 6 7
P = o 0 k 2k 2k 3k k% o2k Tk +k

i Find k

ol . T | -
(11) if P()xga)‘>—2—, find the minimum value
of ‘a’,
by The Joint probability density function of two

random variables X and Y is given by :

' . 91+x+v)
f(X,Y)= : ~i0gxew lsy< e
2(1ex) (1+y)

Find the Marginal distribution of X and Y and

the Conditienal distribution of Y for X = x.
(a) UH AEF=F T T WiEwA T oL
5 ¢ 1 2 4 4 5 ¢ 7

Pl =55 ] k 2k 2k 3k k® 2k 7Tk¥+k
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(b)aﬁaﬂanmuﬂaﬁuﬁmmwﬁm

9(1+x+y)

_._"———4—————;Oéx<w,0£y<m.
2(1+x) (1+y)

£(X,Y)=

x 3y @ dme g fefer ™ X =x & U
vy w1 wfaay g fefery

15. Let X be a random variable with the following
Probability distribution :

ﬁﬁxwmm@ﬁwmﬁwwﬁm%:

X : 0 1 2 3 4
. L1311
' 16 4 8 4 16

Find EX), E(X2) and using the law of expectation
evaluate E(2X - 2)%.

T FFC EX), E(X2) 991 JIrT + fm & w@rEd
T E@2X - 22 % AW A S

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

function 1s
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(b) Obtain the First four cumulants in terms of
Central moments.

(a) TF dfems o X fSua wfasa =50 v
fem & F om SE wem fiEen

oV 2T 2\ ©

F(X)=—1 exp {-1(}{ ““ﬂ; ~o<x <,

by H=E dAM & Wi F wum 9n gy grw
ey
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