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RAN-2003000205020112

T. Y. B. Sc. (Sem - V) Examination March - 2023

Paper - 502 : Mathematical Statistics - II

k|Q“p : / Instructions

(1)

 

“uQ¡ v$ip®h¡g  r“ip“uhpmu rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
Fill up strictly the details of  signs on your answer book

Name of the Examination:

 T. Y. B. Sc. (Sem - V)

Name of the Subject :

 Paper - 502 : Mathematical Statistics - II

Subject Code No.: 2003000205020112

Seat No.:

Student’s Signature
 

(2) b^p S> âñp¡ afrS>eps R>¡.
(2) Answer the following questions.

(3) gOyNyZL$ue L$p¡óV$L$ A“¡ Ap„L$X$pL$ue L$p¡óV$L$ rh“„su’u Ap‘hpdp„ Aphi¡.
(3) Logarithmic tables and statistical tables will be supplied on request.

(4) S>dZubpSy> Ap‘¡gp A„L$ âñ“p„ ‘yfp NyZ v$ip®h¡ R>¡.
(4) Figures given to the right indicate the marks of the question.

(5) âp¡N°pdfrls kpe[ÞV$auL$ L¡$ëL$eyg¡V$f“p¡ D‘ep¡N L$fu iL$pi¡.
(5) Non programmable scientific calculator is allowed.

Q-1  Answer the following :   (8)

  “uQ¡“p âñp¡“p„ DÑf Ap‘p¡.

 (i) Obtain third quartile of Cauchy distribution.

  L$p¡iu rhsfZ dpV$¡ ÓuÅ¡ Qsy’®L$ d¡mhp¡.

 (ii) Ii the p.d.f. of sample range r is

  f (x) = 
( 1)n n

ni

-

 r n–2 (θ – r)  ;  0 < r < θ

	 	 Then	find	E (r)

  Å¡ r“v$i® rhõspf r “y„ k„cph“p OV$Ðh rh^¡e

  f (x) = 
( 1)n n

ni

-

 r n–2 (θ – r)  ;  0 < r < θ

  lp¡e sp¡ E (r) d¡mhp¡.
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 (iii) Ii the p.d.f. of random variable X is

  f (x) = 

1
x

k

-

+
m

m c< 2
i n F

 – ∞ < x < ∞

	 	 Then	find	constant	k.

  Å¡ ev$ÃR> Qg X “y„ k„cph“p OV$Ðh rh^¡e 

  f (x) = 

1
x

k

-

+
m

m c< 2
i n F

 – ∞ < x < ∞

  lp¡e sp¡ AQmp„L$ k d¡mhp¡.

 (iv) Find mode of the log normal distribution.

  gp¡N âdpÎe rhsfZ dpV$¡ blºgL$ d¡mhp¡.

Q-2  Attempt any Two.   (12)

  Nd¡ s¡ b¡ âñp¡“p„ DÑf Ap‘p¡.

	 (i)	 	Define	Cauchy	distribution.	Then	find	Characteristic	function	of	it.	Then	 

find	then	find	p.d.f.	of	y	=	ax	+	b.

   L$p¡iu rhsfZ“u ìep¿ep Ap‘p¡. s¡“y„ gpnrZL$ rh^¡e d¡mhp¡. s¡ ‘f’u y	=	ax	+	b “y„ 
k„cph“p OV$Ðh rh^¡e d¡mhp¡.

	 (ii)	 	Derive	moment	generating	function	of	trinomial	distribution.	Also	find	

correlation between Xi and Xj.

   rÓ‘v$u rhsfZ dpV$¡ âOps kS>®L$ rh^¡e d¡mhp¡. s¡ ‘f’u Xi A“¡ Xj hÃQ¡“p¡  
klkb„^p„L$ d¡mhp¡.

 (iii) If the p.d.f. of random variables (x, y) is

  f (x, y) = 
1

2 (1 – ρ 2)
 .e

 – 
1

2 (1 – ρ 2)
 (x2 – 2 ρ xy	+	y2) 

– ∞ < x, y < ∞

  (i) Then show that x	+	y and x – y are independent.

  (ii)  Prove that Q = 
x2 – 2 ρ xy	+	y2

1 – ρ 2
 distributed as 

2
 with 2 degrees  

of freedom.

  Å¡ k„cph“p OV$Ðh rh^¡e (x, y) “y„ 

  f (x, y) = 
1

2 (1 – ρ 2)
 .e 

– 
1

2 (1 – ρ 2)
 (x2 – 2 ρ xy	+	y2)

 – ∞ < x, y < ∞ lp¡e sp¡

  (i) bsphp¡ L¡$ x	+	y A“¡ x – y r“f‘¡n R>¡.

  (ii)  kprbs L$fp¡ L¡$ Q = 
x2 – 2 ρ xy	+	y2

1 – ρ 2
 “y„ rhsfZ 2 õhps„ÓdpÓp hpmy„ 

2
  

rhsfZ ’pe.



RAN-2003000205020112 ] [ 3 ] [ P.T.O. ] P
0
1
6
9

Q-3  Attempt any three.   (15)

  Nd¡ s¡ ÓZ âñp¡“p„ DÑf Ap‘p¡.

	 (i)	 		Find	characteristic	function	of	Laplace	distribution.	Also	find	b1 from it.

  gpàgpk rhsfZ gpnrZL$ rh^¡e d¡mhp¡. s¡ ‘f’u b1 “u qL$„ds d¡mhp¡.

	 (ii)	 If	the	p.d.f.	of	random	variable	x	is

  f (x) = 
2
1
x
e

r

2
1
( )log x 2

- e          x > 0

	 	 Then	find	coefficient	of	coefficient	of	variation.

  ev$ÃR> Qg x “y„ k„cph“p OV$Ðh rh^¡e 

  f (x) = 
2
1
x
e

r

2
1
( )log x 2

- e          x > 0

  lp¡e sp¡ Qg“p„L$ ip¡^p¡

	 (iii)	 	Define	order	statistics.	Also	find	probability	distribution	of	sample	range.

  ¾$rdL$ rh^¡e“u ìep¿ep Ap‘p¡. s¡ dpV$¡ r“v$i® rhõspf“y„ k„cph“p rhsfZ d¡mhp¡.

	 (iv)	 	Define	bivariate	normal	distribution.	Also	find	moment	generating	 

function of standard normal Bivariate distribution.

   qÜQg âdpÎe rhsfZ“u ìep¿ep Ap‘p¡. âdprZs âdpÎe rhsfZ dpV$¡ âOps kS>®L$  
rh^¡e d¡mhp¡.

Q-4  Attempt any three.   (15)

  Nd¡ s¡ ÓZ âñp¡“p„ DÑf Ap‘p¡. 

 (i)  Derive distribution of ith and jth order statistics. Also obtain joint p.d.f.  

of	minimum	and	maximum	order	statistics	from	it.

   ith  A“¡ jth ¾$rdL$ rh^¡e“u ìep¿ep Ap‘p¡. s¡ ‘f’u dlÑd A“¡ Þey“Ñd ¾$rdL$  
rh^¡e“y„ k„eyL$s k„cph“p rh^¡e d¡mhp¡.

	 (ii)	 If	the	p.d.f.	of	r.v.	x	is

  f (x) = 
1
e

x

i
i

-  x > 0, θ > 0

	 	 Then	obtain	the	probability	distribution	of	maximum	order	statistics.

  ev$ÃR> Qg x “y„ k„cph“p OV$Ðh rh^¡e

  f (x) = 
1
e

x

i
i

-  x > 0, θ > 0

  s¡ ‘f’u dlÑd ¾$rdL$ rh^¡e“„y k„cph“p rh^¡e d¡mhp¡.
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 (iii) (a)  If (xi, i = 1, 2, .......n) are independent variates having comman  

log  noramal distribution with parameters µ and σ 
2
 then prove that  

their geometric mean x
1

1

i

i

n
n

=
a k&  has log normal distribution with 

parameters µ and n

2
v

.

    Å¡ (xi, i = 1, 2, .......n) r“f‘¡n Qgp¡ kdp“ gp¡N âdpÎe rhsfZ ^fphsp lp¡e 

A“¡ v$f¡L$“p âQgp¡ µ A“¡ σ 2 lp¡e sp¡ kprbs L$fp¡ L¡$ NyZp¡Ñf dÝeL$ x
1

1

i

i

n
n

=
a k&  “„y 

rhsfZ gp¡N âdpÎe ’pe A“¡ s¡“p„ âQgp¡ µ A“¡ n

2
v  ’pe.

  (b)  (xi, i = 1, 2, .......n) are independent log normal variates with  

parameters µi and σ 
2
i
	then	find	sth raw moment of a x

1
i i

i

n

=

%  where  

ai’s are constants.

    Å¡ (xi, i = 1, 2, .......n) r“f‘¡n Qgp¡ kdp“ gp¡N âdpÎe rhsfZ ^fphsp 

lp¡e A“¡ v$f¡L$“p âQgp¡ µi A“¡ σ 2i lp¡e sp¡ a x
1

i i

i

n

=

%  dpV$¡ S dp¡ AL¡$[ÞÖe  
âOps d¡mhp¡. S>ep„ ai AQmp„L$p¡ R>¡.

	 (iv)	 If	the	p.d.f.	of	r.v.	x	is

  f (x) = 1 x

i

-

ie  x > 0, θ > 0

	 	 Then	obtain	the	distribution	of	maximum	order	statistics.

   Å¡ Qg x “y„ k„cph“p OV$Ðh rh^¡e f (x) = 1 x

i

-

ie      x > 0, θ > 0 dpV$¡ dlÑd  
¾$rdL$ rh^¡e“„y rhsfZ d¡mhp¡.


