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RAN-2003000205020111

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

Paper : 501, Mathematical Statistics - I

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 : 501, Mathematical Statistics - I

Subject Code No.: 2003000205020111

Seat No.:

Student’s Signature
 

(2) b^p S> âñp¡ aqfS>eps R>¡. 
(2) All questions are compulsory.

(3) gOyNyZL$ue L$p¡ôL$ A“¡ Ap„L$X$pL$ue L$p¡ôL$ 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„ ‘|fp NyZ v$ip®h¡ R>¡. 
(4) Figures given to the right indicate the marks of the question.

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

Q-l  Answer The following questions   8 

“uQ¡“p âñp¡“p„ DÑf Ap‘p¡.

 (1) Obtain characteristic function for Binomial distribution.  

rÜ‘v$u rhsfZ dpV$¡ gpnrZL$ rh^¡e d¡mhp¡.

 (2) If E(X) = 3, E(X2) = 13   P[-2< x <8]	then	find	upper	limit	of	by	using	

chebyshev's inequality.  

Å¡ E(X) = 3, E(X2) = 13 sp¡ P[-2< x <8] dpV$¡ D‘gu kudp Q¡bu i¡ìT  
Akdp“sp“p¡ D‘ep¡N L$fu ip¡^p¡.

 (3) For the distribution with usual notation the rth raw moment is µ
.

r = r!σ r  

then	find	characteristic	function	of	this	distribution. 

âQrgs k„L¡$sdp„ L$p¡C rhsfZ dpV$¡ rth dp¡ AL¡$[ÞÜe âOps µ
.

r = r!σ r  lp¡e sp¡ Ap  
rhsfZ dpV¡$ gpnrZL$ rh^¡e d¡mhp¡.
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 (4) In usual notation prove that  z
h

x a-
(t) = e h

at
1 z-

h

t` j
  âQrgs k„L¡$sdp„ kprbs L$fp¡ L¡ $z

h

x a-
(t) = e h

at
1 z-

h

t` j

Q-2 (a) Attempt any one.   5 

L$p¡C‘Z A¡L$ “p¡ DÑf Ap‘p¡.

  (1) Define	Characteristic	function.	Write	all	properties	of	its.	 

 Give proof of any four of them. 

 gpnrZL$ rh^¡e“u ìep¿ep Ap‘u s¡“p sdpd NyZ^dp£ S>Zphu L$p¡C ‘Z Qpf“u   
 kprbsu Ap‘p¡.

  (2) State and prove Inversion theorem. 

 âQrgs k„L¡$sdp„ CÞhfT“ âd¡e gMp¡ A“¡ kprbs L$fp¡.
 (b) Attempt any two.   10 

L$p¡C‘Z b¡$“p DÑf Ap‘p¡.

  (1) Decide	whether	the	Weak	law	of	large	number	holds	good	or	not	 

 for the sequence of following mutually independent random variables   

 {xk}with	the	distribution	defined	as	for	K = 1,2,...........,n 

 K = 1,2,...........,n  dpV$¡ ‘fõ‘f r“f‘¡n Qgp¡“u î¡Zu {xk} dpV$¡ “uQ¡ v$ip®h¡g 
 k„cph“p rhsfZp¡ lp¡e sp¡ huL$ gp¡ Ap¡a gpS>® “„bf QL$pkp¡.

xk p(xk)

+2k
2

1

-2k
2

1

  (2) If X ~ G(a,P)	then	find	characteristic	function	of	it.	And	also	find	β1  

 of it. 

 Å¡ X ~ G(a,P) lp¡e sp¡ s¡ dpV¡$ gpnrÎL$ rh^¡e d¡mhu s¡ ‘f’u  β1 d¡mhp¡.

  (3) If characteristic function of random variable x is  

 Φx(t) = e 
it t

2

1 2 2- vn
		then	find	probability	density	function	of	it. 

	 then	find	probability	density	function	of	it. 

 Å¡ ev$ÃR> Qg X “y„ gpnrZL$ qh^¡e Φx(t) = e 
it t

2

1 2 2- vn
 lp¡e sp¡ s¡“y„ 

 k„cph“p OV$Ðh rh^¡e ip¡^p¡.
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Q-3 (a) Attempt any one.   5 

L$p¡C‘Z A¡L$“p¡ DÑf Ap‘p¡.

 (1)	 Write	the	statement	of	Lingberg's	Levy's	form	of	central	limit	theorem	 

then prove it. 

rgÞX$ bN® g¡hu“p L¡$[ÞÖe gn“y„ âd¡e“y„ L$’“ L$fu s¡“¡ kprbs L$fp¡.

 (2) State and prove Chebyshev's inequality 

Q¡buk¡ìT Akdsp gMp¡ A“¡ kprbs L$fp¡.

 (B) Attempt any two.   10 

L$p¡C‘Z b¡$“p DÑf Ap‘p¡.

 (1) For the discrete random variable with p.m.f.

X -1 0 1

f(x) 1/8 6/8 1/8

  Evaluate p{|x-µx|≥2σx}	using	chebyshev’s	inequality	and	also	find	 

actual probability. 

Akss Qg“p “uQ¡ Ap‘¡g k„cph“p rhsfZ ‘f’u Q¡buk¡ìT> Akdsp“p¡ D‘ep¡N  
L$fu p{|x-µx|≥2σx} d¡mhp¡ s¡dS> d|m k„cph“p ‘Z d¡mhp¡.

X -1 0 1

f(x) 1/8 6/8 1/8

 (2) In usual notation prove that

  ƒ(x)= 
2

1

r
e-itxz x (t) dt

  âQrgs k„L¡$sdp„ kprbs L$fp¡ L¡$

  ƒ(x)= 
2

1

r
e-itxz x (t) dt

 (3) X ~ N(0,1)	then	find	characteristic	function	of	it	and	from	it	show	 

that normal curve is symmetric and meshokurtic 

Å¡ X ~ N(0,1) lp¡e sp¡ s¡ dpV$¡ gpnrZL$ rh^¡e d¡mhp¡ A“¡ s¡ ‘f’u bsphp¡ L¡$  
âdpÎe h¾$ k„rds A“¡ d¡kp¡Ly$fqV$L$ R>¡.
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Q-4  Answer any three of the following questions. 12 

“uQ¡“p âï“p¡ dp„’u L$p¡C‘Z ÓZ “p DÑf Ap‘p¡.

 (1) State and prove generalized chebyshev's inequality. 

ìep‘L$ Q¡bu i¡ìT Akdsp“y„ L$’“ gMp¡ A“¡ kprbs L$fp¡.

 (2) In a distribution sample size is 15 and sample mean is X, the p.d.f. of 

ƒ(X) = 3x2,      0 < X < 1 then calculate P[3/5 < X < 4/5] 

“uQ¡“p k„cph“p rhsfZdp„ r“v$i® L$v$ 15 lp¡e A“¡ s¡ r“v$i® dÝeL$ X  R>¡ S>¡“y„  
k„cph“p OV$Ðh rh^¡e ƒ(X) = 3x2,      0 < X < 1 lp¡e sp¡ P[3/5 < X < 4/5] NZp¡.

 (3) Decide whether the central limit theorem holds good or not for the  

sequence of independent random variables {xi} with the following 

probability distribution as follows

  p(xi = 1) = pi

  p(xi = 0) = 1 - pi

  for i = 1,2,...........,n

  i = 1,2,...........,n dpV$¡ ‘fõ‘f r“f‘¡n Qgp¡“u î¡Zu {Xi} dpV$¡ “uQ¡ v$ip®h¡g  
k„cph“p rhsfZ lp¡e sp¡ L¡$[ÞÖe gn âd¡e“y„ kdp^p“ L$f¡ R>¡ L¡$ L¡$d s¡ QL$pkp¡.

  p(xi = 1) = pi

  p(xi = 0) = 1 - pi

 (4) If the p.d.f. of random variable X is

  ƒ(x) = 
2

1a k              -1 < x < 1

	 	 then	find	characteristic	function	of	it.	Also	find	mean	and	variance	 

from it.

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

  ƒ(x) = 
2

1a k               -1 < x < 1

  lp¡e sp¡ s¡“y„ gpnrZL$ rh^¡e ip¡^p¡. s¡ ‘f’u dÝeL$ A“¡ rhQfZ ip¡^p¡.


