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UG (CBCS) IIIrd Year Annual Examination

3108

B.A./B.Sc. MATHEMATICS

(Probability and Statistics)
(SEC-3.1)
Paper : MATH313TH

Time : 3 Hours] [Maximum Marks : 70

Note :— Attempt five questions in all. Section—A (Question
No. 1) is compulsory. Attempt four questions from
Section—B, selecting one question each from the
Units—I.-H, dll:and TV.
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(i)

Section-A
(@us-)
Compulsory Question

3tfard wv=)

A dice is thrown, what is the probability of

getting prime number ?

UF Ul Gl WA, 19 A W @ &

F gIfgehdr & 2

A continuous random variable X has probability

demsity function given by

3
Fdiy 7 ARl s )|
0, Otherwise

Find A.

TF gad dgfess X X ® fm g e mn
HUeAdl 9 $ed ©

AdS
F(x) = X A0 <wd
0, 30

A 9@ Hifsa |
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(iii)

(iv)

v)
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Let X has Pdf :

x+1
Fs e & -
0, Otherwise

Find mean of X.
a1 fF X & 9™ Pdf ® :

—l<x<_l

x+1
f(x)=4 2
0, IFA

e b |

X & HIYA [ i

What is characteristic function of random

variable X which takes values —I and 1 with
|

robability —.

p Y >

aigfess = X 1 fafere &M #0 & S wiEwd

%%Wu—laﬂtlmﬁm%n

Find binomial distribution whose mean is 9 and

IpPeheak.
. standard deviation 1s 5

feqe w2d W wifww fagsr @A 9 SR AR



(vi) In Poisson distribution 3P(X = 2) = P(X = 4)
find A.
g famm 3P(X =2)=P(X =4) § A 9@
TSI |

(vii) Given that joint density

2
5—(x+2y), D<xi<il

flx,y)= 0<y<l
0, Otherwise

Find marginal density of X.
fed ™ w9 e 4 X &1 §We THE 9.
ST

2
—5,(x+ 2y), <=l

f(x.p)= 0<y<l
o, sT=gen

(viii) Write two properties of joint distribution function.

qgw famw wer & § I fafey 2%8=16
CH-408 (4)

Section-B
(@ue-9)
Unit-I
(FTE-D)
2. (a) A family have two children. Find the probability

that both the children are boys, if it is known
that :

(i) At least one is boy

@i1) The elder is boy

T UfER # 9 9= &1 SE Sed & agHh ae
! wifgsar 9@ wifwe, A 98 9@ ¥ 6o
() #8 ¥ B ATH T

(i) I TAEH ¥

(b) A husband and wife appear in an interview for

two vacancies in the same post. The probability

1
of husband’s selection is 5 and that of wife’s

|
selection is 5 What is the probability that :

+ (i) Both of them will be selected
(i) Only one of them will be selected

(i) At least one of them will be selected
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: ’ % Agfes X § frafafea gwerar faa
wF ufg 3R Ief T €@ v W q fifFd & fa {3
iR § Sufted @9 ¥ ufd @ W

_WW%%WW%WﬁWﬂWL

X |Gk aant 4] 5181 77

’ P(X) |0 [K [ 2K | 2K | 3K |K? [2K? | TK*+K
T TEE F witasar § fF o
@ HIET
() ¥ I F o R S o i) PX < 6)
(i) 3T ¥ Haa T & =@ fwE smwm l (i) P(X = 6)

: iii) P(0 5
(i) ST ¥ FH § HH TH H 9G4 fHmA Swm (i) PO < X < 5)

7,62 )
3. {a} 7% random variable X has the following (b) f(x)={ T -2<x<4 be a Pdf of X.
probability distribution : 0, Otherwise
Find :
%4 O bl 12403 5| 4 Hnib bfin6 7 M PGXl<]
E i - () PX? < a)
P(X)|0|K|2K |2K |3K | K |2K” | 7TK"+K
L 2 v -2<x<4
fxy=4 18 }
Find 0, CEb S
gy P <6 X &1 WF Pdf ¥ I ST :
i P Xis<:l
Ml BRX =W ® { i | )
(1) P(X- < a) 7,6Y2
(i) PO <X '<75)
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Unit—IT (b) Let X be a discrete random variable whose
probability distribution is :
(3hT-I0) K(x+1), for x=12,34
4. (a) Let X be a random variable with the following P(X = x) 24 2Kx/ for x=5,6,7
probability distribution : ' 0, Otherwise
X 3 6 9 Where K is constant. Calculate E(X). -
' 71 fo X U sraa argfeos = ¥ fogs s
P(X) 2 bR fomo ¥ .
6 2 3 ;
| | K(x+1), &foq x=1,234
Find : P(X=xis4Ikx. #fau x=56,7
)  EX) 4y "BeX?) 0, Tl
(i) E@2X + 3) | | S K feris §1 E(X) &1 o wifm 7.6%
T R X T fr=fafea gasmar faar & g 5. (a) Find the first four moments about origin for
TH ?:r@f@; e . random variable X having density function :
4x(9—x?)
| 1 | 0, ) Otherwise
0 S O e eI 4
6 - A Held a1 Ao W X & fou Iafd $
foma 4 vect Wm & @ wNC
I HST :
. i 5 , 4x(9—-x")
E(X A —=, 0<x<
(i) EX) ()  EX?) b Feaet ¥
(i) E(2X + 3) 0 T
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(b) Find characteristic function of random variable

. X having density function :

1
f(x)=12a"

0, Otherwise

sa<X<a

T e a1 agress WX X 1 eAfyenarfores

wed [d HifST

1

—, -—a<x<a
f(x)=12a
0, =™ 184
Unit-I11

(FFTE-110)

6. (a) A pair of dice is thrown 7 times. If getting a -
total of 7 is considered success, what is
probability of :

(i) No success

(i1) 6 success

(i) At least 6 success
CH-408 (10)

(b)

CH-408 (11)

T F TE ST 7 R Bl W@ ¥ AR w
7 9T AT Wheld! AT WA € 9 SHET Wifgehar
A HifaT

() wwe

(i) 6 Therar

(i) %" ¥ FT 6 Ghowl

In 256 sets of 12 tosses of a coin, in how

many cases one can expect 8 heads and 4 tails.

TF ok @1 12 R o $ 256 91§, 8 o
3R 4 92 foHaft aR oM wWHa § 2 7,6V

If 2% of electric bulbs manufactured by certain
company are defective, find probability that in a

sample of 200 bulbs :
(i) Less than 2 bulbs are defective
(i) More than 3 bulbs are defective

Given ¢# = 0183.
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ﬁmmmﬁﬁaz%ﬁaﬁﬁm ‘ Unit-IV

' : 3 EC A |
e €, a1 200 eE & T THH § qigwa /@ (_ ha
b . 8. (a) Given the joint probability distribution of two

random variable X and Y as shown below :
() 2 ¥ ®9 wod WH T

() & A wfuk wgow @ ¥ | od

e ¥ o4 = 0183,

00 | r—
N | =

(b) Let X be a normal random variable with mean

PN

10 and standard deviation 4. Find probability :

I = 44
G P2 <X 215 b 3

Uiy X2 7) Fiid

A fF X, "5 10 3R 9Fs 4 foauem & |y

T WHHE Agfesd TR ¥ §HEHdl 9 St

(1)  The marginal distribution X and Y

(i) The conditional distribution X given Y =1

Gi)is PR X 549 @ ™ & axfes W X R Y w1 oG
i) PX =7 7.6% quregar faawor s e T E .
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X

-1 1
¥
s 1 1
8 2
0 0 l
4
| 3 0
8
- J| ST

(i) Hmm famo X R Y
(i) @[ fomwm X fear w0 2 Y = |

(b)  The joint probability function of two dimensional
random variables (X, Y) is given by :

8
—xy, 1<x<vy<9
f(x,y)=<9 "~ y

0, Otherwise
Find :
(i) Marginal density function of X and Y

(i) Conditional density function of Y given
X=x, ¥ =y

CH-408

(14)

-
P

T o Agfes =X (X, Y) &1 HgF Seed
e 38 YHR fem T g :
T | —xy < Y <9
flxy=19" B
0, =

@ Hifsa

(i) X 3R Y & H9E< ¥ Hed

(i) Y *1 99 "9 Wed fem e § X =x,

¥ =% 7,6Y2
9. (a) The joint density function of two continuous
random variable X and Y is given by :
2x+y" 2<x<b 1
flep=y 20 0<y<5
0, Otherwise
Find : |
(i) EX) |
(i) E(Y)
(i) E(XY)
(iv) E(X?)
(v) E(Y?)
(vi) V(X)
CH-408 (15) Turn Over




T Haq Agfess W X R Y &1 §gw wFd
wed 39 YER fe T % o

2X+y

21077
flx,y)=

2<x<6

O<y<5
0, =

. J|a wifeg
) EX)
i) E(Y)
(i) E(XY)
(iv) E(X?)
@, EQY?)
vi) V(X)

(b) If X and Y are two random variables and «, b
are constants then prove that :

E(@X + bY) =a E(X) = b E(Y)
fg X 3R Y < agfmsw W ¥ R g, b e
T @ fas =ifsw '
E@X + bY) = a EX) + b E(Y) 7,62
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