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RAN-2003000204020122

S.Y.B.Sc. (Sem. IV) Examination April - 2023

Statistics (Paper - 402)

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:

 S.Y.B.Sc. (Sem. IV)

Name of the Subject :

 Statistics (Paper - 402)

Subject Code No.: 2003000204020122

Seat No.:

Student’s Signature
 

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

(3) S>dZu bpSy>“p A„L$ âñp¡“p ‘|fp NyZ v$ip®h¡ R>¡.
(3) Figures to the right indicate full marks of the questions.

(4) kp„[¿eL$ue A“¡ gOyNyZL$ue L$p¡óV$L$p¡ rh“„su L$fhp’u Ap‘hpdp„ Aphi¡.
(4) Statistical and logarithmic tables will be supplied on request.

(5) âp¡N°pd frls kpe[ÞV$qaL$ L¡$g¼eyg¡V$f“p¡ D‘ep¡N ’C iL$i¡.
(5)	 Use	of	non-programmable	scientific	calculator	is	allowed.

â. 1  “uQ¡“p âñp¡“p S>hpb Ap‘p¡.   8
  Answer the following questions.

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

   f (x) = 
e ( 4)x 2

r

- -

 , – ∞ < x < ∞

  lp¡e sp¡ k„cph“p rh^¡e Ap¡mMp¡ A“¡ s¡“y„ rhQfZ ip¡^p¡.

  If the p.d.f. of a random variable x is

   f (x) = 
e ( 4)x 2

r

- -

 , – ∞ < x < ∞

	 	 Identify	the	distribution	and	find	its	variance.

*RAN-2003000204020122*
R A N - 2 0 0 3 0 0 0 2 0 4 0 2 0 1 2 2



RAN-2003000204020122 ] [ 2 ] [ Contd. P
1
8
1
2

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

   f (x) = 
1

b a-

, a ≤ x ≤ b

    =   0 , AÞeÓ.

  lp¡e sp¡ x “p¡ dÝeL$ d¡mhp¡.

  If the p.d.f. of a random variable x is

   f (x) = 
1

b a-

, a ≤ x ≤ b 

    =   0 , otherwise.

  Find mean of x.

 (iii) Å¡ x A“¡ y A“y¾$d¡ 4 A“¡ 6 âpQghpmp r“f‘¡n Npdp Qgp¡ lp¡e sp¡ E x y
x
+a k  “u  

qL„$dsp¡ d¡mhp¡.

  If x and y are two independent gamma variates with respective  

parameter 4 and 6 then state the value of E x y
x
+a k

.

 (iv) buV$p âL$pf - II rhsfZ“p¡ lfpÐdL$ dÝeL$ A“¡ blºgL$ S>Zphp¡.

  State harmonic mean and mode of Beta type-II distribution.

â. 2 (a) L$p¡C‘Z A¡L$ âñ“p S>hpb Ap‘p¡.   5
  Answer any one of the following questions.

 (i) N(µ, σ2) hpmp âdpÎe rhsfZ dpV$¡ dÝeL$ kp‘¡n âOpskS>®L$ rh^¡e d¡mhp¡ A“¡ s¡  
‘f’u rhQfZ A“¡ µ4 ip¡^p¡.

  For a normal distribution N(µ, σ2) obtain m.g.f. about mean and hence  

find	its	variance	and	µ4. 

 (ii) õhs„Ó âdpÎe Qgp¡“y„ kyf¡M k„ep¡S>“ ‘Z âdpÎe Qg R>¡ A¡d v$ip®hp¡.

  Show that linear combination of independent normal variates is also  

a normal variate.

 (b) L$p¡C‘Z b¡ âñp¡“p S>hpb Ap‘p¡.   10

  Answer any two of the following questions.

 (i) Å¡ x1 ∼ N(100,16) A“¡ x2 ∼ N(80,9) õhs„Ó Qgp¡ lp¡e sp¡ “uQ¡“p rhsfZp¡ d¡mhp¡. 

  (i) x1 – 2x2  A“¡ (ii) x.

  If x1 ∼ N(100,16) and x2 ∼	N(80,9)	are	independent	variates	then	find	the	

distribution of (i) x1 – 2x2 and (ii) x.
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 (ii) Å¡ X âdpÎe rhsfZ lp¡e s’p s¡“p¡ dÝeL$ 120 A“¡ rhQfZ 1600 lp¡e sp¡  
P(X < 110) A“¡ (ii) P(X ≤ 150 / X  > 120) ip¡^p¡.

  X is a normal variate with mean 120 and variance 1600.  

Find (i) P(X < 110) and (ii) P(X ≤ 150 / X  > 120).

 (iii) Å¡ X ~ N (5, 100) lp¡e sp¡ (i) Äepf¡ P(25 < X < b) = 0.0209 Ðepf¡ b A“¡  
(ii) µ'3 “u qL„$ds ip¡^p¡.

  If	X	~	N	(5,	100)	then	find	the	value	of	(i)	b	when	P(25	<	X	<	b)	=	0.0209	 

and (ii) µ'3.

â. 3  L$p¡C‘Z ÓZ âñ“p S>hpb Ap‘p¡.   15

  Answer any three of the following questions.

 (i) Å¡ ev$ÃR> Qg x “y„ k„cph“p OV$Ðh rh^¡e.

   f (x) = 
2
1
b

 , –b ≤ x ≤ b

  lp¡e sp¡ x “y„ âOpskS>®L$ rh^¡e d¡mhp¡ A“¡ s¡ ‘f’u x “p¡ dÝeL$ A“¡ âdprZs  
rhQg“ ip¡^p¡.

  If the p.d.f. of a random variable x is

   f (x) = 
2
1
b

 , –b ≤ x ≤ b

    =   0 , otherwise.

  Obtain the m.g.f. of x	and	hence	find	mean	and	s.d.	of	x.

 (ii) Opsp„L$ue rhsfZ“y„ âOpskS>®L$ rh^¡e d¡mhp¡ A“¡ s¡ ‘f’u β2 d¡mhp¡.

  Find m.g.f. of exponential distribution and hence obtain β2.

 (iii) P âpQghpmp Npdp rhsfZ“y„ dÝeL$, rhQfZ A“¡ µ3 ip¡^p¡.

  Obtain mean, variance and µ3 of Gamma distribution with parameter p.

 (iv) P A“¡ α âpQghpmp Npdp rhsfZ dpV$¡ ep¡NOps kS>®L$ rh^¡e d¡mhp¡ A“¡ s¡ ‘f’u  
â’d Qpf ep¡N Opsp¡ d¡mhp¡.

  For Gamma distribution with parameters p and α obtain cumulant  

generating	function	and	find	first	four	cumulants	from	it.
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â. 4  L$p¡C‘Z b¡ âñp¡“p S>hpb Ap‘p¡.   12
  Answer any two of the following questions.

 (i) buV$p âL$pf - II rhsfZ“p¡ dÝeL$ A“¡ rhQfZ ip¡^p¡.

  Find mean and variance of Beta type-II distribution.

 (ii) buV$p âL$pf - I rhsfZ“p¡ blºgL$ A“¡ lfpÐdL$ dÝeL$ ip¡^p¡.

  Find mode and harmonic mean of Beta type-I distribution.

 (iii) p A“¡ q âpQghpmp buV$p âL$pf - I rhsfZ“u ìep¿ep Ap‘p¡. Å¡ p = 1 A“¡  

q = 2 lp¡e sp¡ P(x < 0.1) NZp¡. âdprZs rhQg“ ‘Z ip¡^p¡.

  Define	Beta	type-I	distribution	with	parameters	p	and	q.	If	p	=	1	and	 

q = 2 then compute P(x < 0.1). Also Obtain standard deviation.


