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FACULTY OF SCIENCE
B.A./B.Com./B.Sc. II Semester (3YDC) Examination, May/June - 2023

Subject : STATISTICS
Course Code No. & Name : BS227STAT - Mathematical Expectation &

Moment Inequality

Time : 3 Hours] [Max. Marks : 80
[Min. Marks : 32

SECTION - A

[Marks : 4 × 5 = 20]

Instructions to the candidates:

A¿¶ýÅÆæÿ$®ËMæü$ çÜ* è̂þ @̄þË$ :

a) Answer any four of the following questions.

D “Mìü…¨ ÐésìýÌZ HOÐðþ¯é ̄ éÍY…sìýMìü çÜÐ@þ*«§é¯éË$ Æ>Ä¶ý$…yìþ.

b) Each question carries 5 marks.

{ç³† {ç³Ô¶ý²Mæü$  5  Ð@þ*Ææÿ$PË$.

1) Define Discrete and the continuous variables with examples.

ÑÆæÿâ¶ý Ð@þ$ÇÄ¶ý¬ AÑ_ē @þ² ̂ èþËÆ>Ô¶ý$Ë @̄þ$ °ÆæÿÓ_…_ E§éçßýÆæÿ×ýË$ {ÐéÄ¶ý$…yìþ.

2) Define bivariate random variable.

¨Ó è̂þÆæÿ Ä¶ý*§æþ–_eMæü ̂ èþËÆ>Õ° °ÆæÿÓ_… è̂þ…yìþ.

3) Define joint, marginal and conditional pdf.

çÜ…Ä¶ý¬Mæü¢, E´ë…™èþ Ð@þ$ÇÄ¶ý¬ °Ä¶ý$™èþ çÜ…¿êÐ@þÅ™èþ Ýë…{§æþ™èþ {ç³Ðóþ$Ä¶ý*Ë @̄þ$ °ÆæÿÓ_…ç³#Ð@þ¬.
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4) Verify  f x  is a probability density function or not.

 f x  A ó̄þ¨ çÜ…¿êÐ@þÅ™èþ Ýë…{§æþ™èþ {ç³Ðóþ$Ä¶ý$… AÐ@þ#¯ø? M>§ø? ç³È„ìü… è̂þ…yìþ.

 
3 212 21 10 0 1

0 otherwise
x x x x

f x
    

 


    
(C™èþÆæÿ{™é)

5) S.T.    2V X V Xa b a   where a, b are constants.

a, b Ë$ íÜ¦Æ>…M>ËÆÿ¬™óþ    2V X V Xa b a   A° è̂þ*ç³…yìþ.

6) Show that    Cov X, Y Cov XYa b ab .

   Cov X, Y Cov XYa b ab  A° ̂ èþ*ç³…yìþ.

7) What is the effect of change of origin and scale moment generating function.
{¿êÐ@þ$M>Ë E™éµ§æþMæü ç³°¡Ææÿ$ Oò³ Ð@þÊË… Ð@þ$ÇÄ¶ý¬ Ýë¦Æÿ¬ Ð@þ*Ææÿ$µ Äñý¬MæüP {ç³¿êÐ@þ… HÑ$sìý?

8) Show that   1x t  .

  1x t   A° ̂ èþ*ç³…yìþ.

SECTION - B
[Marks : 4 × 10 = 40]

Instructions to the candidates :
A¿¶ýÅÆæÿ$®ËMæü$ çÜ* è̂þ @̄þË$ :

a) Answer all the following questions.
D “Mìü…¨ A°² {ç³Ô¶ý²ËMæü$ çÜÐ@þ*«§é¯éË$ {ÐéÄ¶ý$…yìþ.

b) Each question carries 10 marks.
{ç³† {ç³Ô¶ý²Mæü$ 10 Ð@þ*Ææÿ$PË$.

9) a) A continuous random variable X has the distribution function.

   4

0 ; 1

1 ; 1 3
1 ; 3

x

f x k x x

x




   
 

Determine :
i) Probability density function  f x .
ii) k
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AÑ_ē @þ² Ä¶ý*«§æþ–_eMæü ̂ èþËÆ>Õ X Mæü$ Ñ¿êf @̄þ {ç³Ðóþ$Ä¶ý$….

   4

0 ; 1

1 ; 1 3
1 ; 3

x

f x k x x

x




   
 

i) çÜ…¿êÐ@þÅ™èþ Ýë…{§æþ™èþ {ç³Ðóþ$Ä¶ý$…  f x .

ii) k

Ë @̄þ$ Mæü @̄þ$MøP…yìþ.
OR

b) In a random experiment a random variable X has the following probabilities.
X = x 0 1 2 3 4 5 6 7 8
P(X = x) k 3k 5k 7k 9k 11k 13k 15k 17k
Find the values of
i) k

ii)    P X 4 , P X 4 

iii)  P 0 X 7 

Ä¶ý*«§æþ–_eMæü {ç³Äñý*Væü…ÌZ Ä¶ý*«§æþ–_eMæü ̂ èþËÆ>Õ X Mæü$ “Mìü…¨Ñ çÜ…¿êÐ@þÅ™èþË$ AÆÿ¬™óþ
X = x 0 1 2 3 4 5 6 7 8
P(X = x) k 3k 5k 7k 9k 11k 13k 15k 17k
i) k

ii)    P X 4 , P X 4 

iii)  P 0 X 7   Ë ÑË$Ð@þË @̄þ$ Mæü @̄þ$MøP…yìþ.

10) a) The joint pmf of random variables X and Y is given below. Find marginal
and conditional probability functions of X and Y.
X Ð@þ$ÇÄ¶ý¬ Y Ä¶ý*«§æþ–_eMæü ^èþËÆ>Ô¶ý$Ë çÜ…Ä¶ý¬Mæü¢ çÜ…¿êÐ@þÅ™èþ {ç³Ðóþ$Ä¶ý$… D “Mìü…§æþ
CÐ@þÓºyìþ @̄þ¨. AÆÿ¬™óþ X, Y Ë E´ë…™èþ, °Ä¶ý$™èþ çÜ…¿êÐ@þÅ™èþ {ç³Ðóþ$Ä¶ý*Ë @̄þ$ Mæü @̄þ$Vö @̄þ$Ð@þ¬.

Y 0 1 2
X
0 2/9 1/3 1/15
1 2/9 2/15 0
2 1/45 0 0

OR
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b) The joint pdf of random variables X & Y is given by

23 0 2; 0 1
( , ) 2

0 otherwise

y x y
f x y

     


check whether X and Y are independent or not.

X Ð@þ$ÇÄ¶ý¬ Y Ë çÜ…Ä¶ý¬Mæü¢ çÜ…¿êÐ@þÅ™é Ýë…{§æþ™èþ {ç³Ðóþ$Ä¶ý$…

23 0 2; 0 1
( , ) 2

0

y x y
f x y

     


V> °ÆæÿÓ_™èþOÐðþ$™óþ X, Y Ë$ çÜÓ™èþ…{™èþÐðþ*?

M>§ø ç³È„ìü… è̂þ…yìþ.

11) a) If the probability distribution of X is

X –3 6 9

P(X = x) 1/6 1/2 1/3

Find E(X), E(X2), variance & E(2X + 1)2

X Äñý¬MæüP çÜ…¿êÐ@þÅ™é Ñ¿êf @̄þ…

X –3 6 9

P(X = x) 1/6 1/2 1/3

AÆÿ¬™óþ E(X), E(X2), ÑçÜ¢ –† Ð@þ$ÇÄ¶ý¬ E(2X + 1)2 ̄ @þ$ Mæü @̄þ$Vö @̄þ…yìþ.

OR

b) State and prove addition theorem of mathematical expectation for n
random variables.

n Ä¶ý*«§æþ–_eMæü ^èþËÆ>Ô¶ý$Ë MöÆæÿMæü$ Væü×ìý™èþ BÔ¶ý…çÜ Mæü*yìþMæü Äñý¬MæüP íÜ§é®…™èþ…¯@þ$ {ÐéíÜ
°Ææÿ*í³… è̂þ…yìþ.

C™èþÆæÿ{™é
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12) a) State and prove Cauchy - Schwarz’s inequality.

MøíÙ & ÝëPüÓÆŠÿj Äñý¬MæüP AçÜÐ@þ* @̄þ™èþ @̄þ$ {ÐéíÜ °Ææÿ*í³… è̂þ…yìþ.

OR

b) Prove that    X XM Mbtt e at  where Y Xa b  .

Y Xa b   AÆÿ¬™óþ    X XM Mbtt e at  A° è̂þ*ç³…yìþ.

SECTION - C

[Marks : 20 × 1 = 20]

Instructions to the candidates :

A¿¶ýÅÆæÿ$®ËMæü$ çÜ* è̂þ @̄þË$ :

a) Answer all the following questions.

D “Mìü…¨ {ç³Ô¶ý²Ë$ A°²…sìýMìü çÜÐ@þ*«§é @̄þ… Æ>Ä¶ý$…yìþ.

b) Each question carries 1 mark.

{ç³† {ç³Ô¶ý²Mæü$ 1 Ð@þ*Ææÿ$P.

I. Multiple Choice Questions. Choose the correct answer.

D “Mìü…¨ ºçßý$Oâñý_eMæü {ç³Ô¶ý²ËMæü$ çÜÇOÄñý$¯@þ çÜÐ@þ*«§é¯é°² G…^èþ$Mø…yìþ.D “Mìü…¨ ºçßý$Oâñý_eMæü {ç³Ô¶ý²ËMæü$ çÜÇOÄñý$¯@þ çÜÐ@þ*«§é¯é°² G…^èþ$Mø…yìþ.D “Mìü…¨ ºçßý$Oâñý_eMæü {ç³Ô¶ý²ËMæü$ çÜÇOÄñý$¯@þ çÜÐ@þ*«§é¯é°² G…^èþ$Mø…yìþ.D “Mìü…¨ ºçßý$Oâñý_eMæü {ç³Ô¶ý²ËMæü$ çÜÇOÄñý$¯@þ çÜÐ@þ*«§é¯é°² G…^èþ$Mø…yìþ.D “Mìü…¨ ºçßý$Oâñý_eMæü {ç³Ô¶ý²ËMæü$ çÜÇOÄñý$¯@þ çÜÐ@þ*«§é¯é°² G…^èþ$Mø…yìþ.

13) k1 =

a) 
2

b) 1'

c) 2' d)  3

14) E(2x) =

a) 2E(x) b) 4E(x)

c) E(x) d) 0
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15) V(c) =

a) c b) 0

c) 1 d) E(c)

16) PX(t) =

a)  E xt b)  E txe

c)  E itxe d)  P'x t

17) Two random variables are said to be independent if

Æðÿ…yæþ$ Ä¶ý*§æþ–_eMæü ̂ èþËÆ>Ô¶ý$Ë$ çÜÓ™èþ…{™èþÐ@þ$Væü$rMæü$ °Ä¶ý$Ð@þ$…

a)      P P Pxy x y b)    
 

P
P

P
xyx

y y


c)    f xy f x d)    f x f y

18) If we toss a coin thrice then probability of getting 3 heads __________.

JMæü ̄ é×ôý°² 3 ÝëÆæÿ$Ï GVæü$ÆæÿÐóþíÜ @̄þç³#yæþ$, Ð@þÊyæþ$ »ŸÐ@þ$ÃË$ ç³yæþsê°Mìü çÜ…¿êÐ@þÅ™èþ ______.

a)
1
8 b)

3
8

c)
1
2

d)
2
8
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19)  Cov ,ax by 

a)  Covab xy b)  Cov xy

c)  V xy d)  2 2 Va b xy

20) k
x
 (t) =

a)  log M x t b)  M x t

c)  Px t d)  E txe

21)  E x y 

a)    E Ex y b)    E Ex y

c)  E xy d)
 
 

E
E

x

y

22) k2 =

a) 2 b) 3

c) 1' d) 1

II. Match the following :
D “Mìü…¨ Ðésìý° f™èþç³Ææÿ^èþ…yìþ:D “Mìü…¨ Ðésìý° f™èþç³Ææÿ^èþ…yìþ:D “Mìü…¨ Ðésìý° f™èþç³Ææÿ^èþ…yìþ:D “Mìü…¨ Ðésìý° f™èþç³Ææÿ^èþ…yìþ:D “Mìü…¨ Ðésìý° f™èþç³Ææÿ^èþ…yìþ:

A B
23) V(x) a) 0

24)  P a x b  b) 2

25)  Px t c) 2E(x)

26) E(2x) d)  E xt

27) V(10) e)    F Fb a

f) 1
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III. Fill in the blanks:

“Mìü…¨ RêäË¯@þ$ ç³NÇ…^èþ…yìþ:“Mìü…¨ RêäË¯@þ$ ç³NÇ…^èþ…yìþ:“Mìü…¨ RêäË¯@þ$ ç³NÇ…^èþ…yìþ:“Mìü…¨ RêäË¯@þ$ ç³NÇ…^èþ…yìþ:“Mìü…¨ RêäË¯@þ$ ç³NÇ…^èþ…yìþ:

28) Formula of 2  = __________.

2  Äñý¬MæüP çÜ*{™èþ… ________.

29) Cauchy - Schwarz inequality is ___________.

MøíÙ & ÝëPüÓÆŠÿj AçÜÐ@þ* @̄þ™èþ A ó̄þ¨ ________.

30) Marginal probability density function of y is ________.

y Äñý¬MæüP E´ë…™èþ çÜ…¿êÐ@þÅ™èþMìü Ýë…{§æþ™èþ {ç³Ðóþ$Ä¶ý$… ________.

31) One example of continuous random variable is __________.

AÑ_ē @þ² Ä¶ý*§æþ–_eMæü è̂þËÆ>ÕMìü JMæü E§éçßýÆæÿ×ý __________.

32) Cov(xy) = ___________.




