
   

  

DECEMBER 2016 U/ID 4733/JAE 

Time : Three hours Maximum : 100 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions.  

1. Two dice are thrown together. Find the probability 

that we get a total of 9. 

 Cμsk £PøhPÒ J÷μ \©¯zvÀ E¸mh¨£kQßÓÚ. 

Cμsk £PøhPÎß TkuÀ 9&Á¸ÁuØPõÚ {PÌuPÄ 

PõsP. 

2. State the Baye’s theorem. 

 ÷£°ß ÷uØÓzøuU TÖP. 

3. Find the correlation co-efficient r  from the two 

regression lines 066108  yx  and 

02141840  yx . 

 066108  yx  ©ØÖ® 02141840  yx  GßÓ 

Cμsk öuõhº¦U ÷PõkPÎ¼¸¢x JmkÓÄ SnP® 

r &PõsP. 
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4. Find the characteristic function of the axaexf )(  

0x , 0a . 

 
axaexf )( , 0a , 0x &US £s£ÍøÁa \õº¦ 

PõsP. 

5. Find the mean of the exponential distribution. 

 AkUSU SÔ £μÁ¼ß \μõ\› PõsP. 

6. Write any two properties of Normal distribution. 

 C¯À{ø»¨ £μÁ¼ß H÷uÝ® C¸ £s¦PøÍ 

GÊxP. 

7. Define unbiased estimator. 

 ^μõÚ ©v¨¥mhÍÂ & Áøμ¯ÖUP. 

8. Define maximum likelihood estimator. 

 «¨ö£¸ {PÌÄÖ ©v¨¥mhÍÂø¯ Áøμ¯ÖUP. 

9. Define student’s t  distribution. 

 ìlhsm i&£μÁø» Áøμ¯ÖUP. 

10. Define null hypothesis and alternate hypothesis. 

 §ä¯ Gk÷PõÒ ©ØÖ® ©õØÖ Gk÷PõÒ Áøμ¯ÖUP. 
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PART B — (5 × 16 = 80 marks) 

Answer ALL questions. 

11. (a) The contents of urns I, II and III are as 
follows : 

  2 white, 3 black and 4 red balls; 3 white, 
2 black and 2 red balls and 4 white, 1 black 
and 3 red balls. An urn is chosen at random 
and two balls are drawn. They happen to be 
white and red. What is the probability that 
they come from urns I, II or III? 

  TøhPÒ I, II ©ØÖ® III&À EÒÍøÁPÒ R÷Ç 

öPõkUP¨£mkÒÍx; 2 öÁÒøÍ, 3 P¸¨¦ 

©ØÖ® 4 ]P¨¦ £¢xPÒ 3 öÁÒøÍ, 2 P¸¨¦ 

©ØÖ® 2 ]P¨¦ £¢xPÒ; 4 öÁÒøÍ, 1 P¸¨¦ 

©ØÖ® 3 ]P¨¦ £¢xPÒ. \©Áõ´¨¦ •øÓ°À 

J¸ Tøh ÷uº¢öukUP¨£mk Av¼¸¢x 

Cμsk £¢xPÒ GkUP¨£kQßÓÚ. AøÁPÒ 

öÁÒøÍ ©ØÖ® ]P¨¦. TøhPÒ I, II ©ØÖ® 

III&¼¸¢x Qøh¨£uØPõÚ {PÌuPÄ GßÚ? 

 (b) Find the value of k , mean, median, mode of 
the following distribution 

  




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 


0

10for)(
)(

2 xxxkxf    

  GÝ® £μÁ¾US k &ß ©v¨¦, \μõ\›, 

Cøh{ø», •Pk PõsP. 

Or 

 (c) A discrete random variable X  has the 

following probability function xk
xp 1

)(  , 

...,2,1x , k –a constant. Find its m.g.f., 

mean and variance. 

  J¸ uÛzu \©Áõ´¨¦ ©õÔ X &ß {PÌuPÄ 

\õº¦ R÷Ç öPõkUP¨£mkÒÍx.  xk
xp 1

)(  , 

...,2,1x ; k &J¸ ©õÔ¼. v¸¨¦zvÓß 

E¸ÁõUS® \õº¦, \μõ\› ©ØÖ® £μÁØ£i 

PõsP. 

 (d) Obtain the relationship between moments 

about origin and moments about mean. 

  Bvø¯¨ ö£õ¸zx v¸¨¦zvÓß ©ØÖ® 

\μõ\›ø¯ ö£õ¸zx v¸¨¦zvÓß&US 

Cøh÷¯¯õÚ öuõhº¤øÚ u¸ÂUP.  

©ØÓøÁPÎÀ
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12. (a) Find the characteristic function of 

ab
xf




1
)( , bxa  . Also find mean and 

variance. 

  
ab

xf



1

)(  bxa  US £s£ÍøÁ \õº¦ 

PõsP. ÷©¾® \μõ\› ©ØÖ® £μÁØ£i PõsP. 

 (b) State and prove Chebychev’s inequality. 

  ö\¤÷\¨ \©Ûßø© Âvø¯ TÔ {ÖÄP.  

Or 

 (c) Find the correlation co-efficient : 
x : 62 64 65 69 70 71 72 74

y : 126 125 139 145 165 152 180 208

  JmkÓÄ SnP® PõsP  : 

x : 62 64 65 69 70 71 72 74

y : 126 125 139 145 165 152 180 208

 (d) Find the rank correlation co-efficient : 

A : 40 65 61 49 53 42 68 57 58 46

B : 51 58 67 55 76 45 69 56 73 63

  uμ JmkÓÄ SnP® PõsP : 

A : 40 65 61 49 53 42 68 57 58 46

B : 51 58 67 55 76 45 69 56 73 63
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13. (a) Obtain the first four central moments of the 
Poisson distribution. 

  £õ´\õß £μÁ¼ß •uÀ |õßS ø©¯z v¸¨¦z 

vÓßPøÍ u¸ÂUP. 

 (b) Obtain the moment generating function of 
the gamma distribution. Also find mean and 
variance. 

  Põ©õ £μÁ¼ß v¸¨¦z vÓßPøÍ E¸ÁõUS® 

\õº¤øÚ u¸ÂUP. ÷©¾® \μõ\› ©ØÖ® 

£μÁØ£i PõsP. 

Or 

 (c) For Chi-square distribution with n  degrees 
of freedom, establish the following 
recurrence relation for central moments 

  )(2 11   rrr nr  , 1r . 

  n &\©Áõ´¨¦ £i öPõsh J¸ øP&ÁºUP 

£μÁ¾US, ø©¯z v¸¨¦z vÓßPøÍU Põq® 

©h[Sz öuõhº£õÚx RÌUPshÁõÖ Aø©UP  

   )(2 11   rrr nr  , 1r . 

 (d) For t  distribution, show that all the 
moments of odd order about the origin 
vanish. 

  t £μÁ¾US, JØøÓ Á›ø\²øh¯ AøÚzx 

Bvø¯¨ ö£õ¸zu v¸¨¦z vÓßPÐ® 

§äâ¯©õS® GÚU PõsP. 
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14. (a) State and prove invariance property of 

consistent estimators. 

  ö£õ¸zu¨£õkøh¯ ©v¨¥mhÍÂß ©õÓõu 

£s¤øÚ TÔ {ÖÄP. 

 (b) Given the p.d.f. 2)(1
11

),(






x

xf , 

 x ,   ; show that the 

Cramer-Rao bound of variance of an 

unbiased estimators of   is n
2 , where n  is 

the size of the random sample from this 

distribution. 

  
2)(1

11
),(







x
xf ;  x ,    ;  

GßÓ {PÌuPÄ Ahºzva \õº¦ 

öPõkUP¨£mkÒÍx.  &ß J¸ ^μõÚ 

©v¨¥mhÍøÁ°ß Qμõ©º&μõÆ GÀø»UPõÚ 

£μÁØ£i n
2  GÚU PõsP, C[S n  Gß£x 

C¨£μÁ¼ß \©Áõ´¨¦ ©õv›PÎß 

GsoUøP BS®. 

Or  
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 (c) Find the efficiency of the median as an 
estimator for the population mean of the 
Cauchy distribution. 

  Põ] £μÁ¼ß Asø©a \μõ\›US J¸ 

©v¨¥mhÍøÁ°À Cøh{ø»UPõÚ 

vÓÚõ´ÂøÚ PõsP. 

 (d) Given the p.d.f. )(
2

),( 2 xxf  


 ,  x0 . 

Obtain )%1(100   confidence limit for  . 

  )(
2

),( 2 xxf  


 ,  x0  GÚ {PÌuPÄ 

Ahºzva \õº¦ öPõkUP¨£mkÒÍx.  &US 

)%1(100   |®¤UøP GÀø»ø¯ u¸ÂUP. 

15. (a) The heights of 10 males of a given locality 
are found to be 70, 67, 62, 68, 61, 68, 70, 64, 
64, 66 inches. Is it reasonable to believe that 
the average height is greater than 64 inches? 

  J¸ SÔ¨¤mh Chzv¾ÒÍ 10 BsPÎß 

E¯μ©õÚx 70, 67, 62, 68, 61, 68, 70, 64, 64, 66 

A[S»[PÒ GÚ PshÔ¯¨£mkÒÍx. 

CÆÂ£μ[PøÍU öPõsk A¢u Chzv¾ÒÍ 

AøÚzx BsPÎß \μõ\› E¯μ® 64''&US ÷©À 

C¸US® GÚ |®£»õ©õ? 
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 (b) Explain 2  test for independence of 

attributes. 

  £s¦PÎß \õμõu ußø©ø¯ ÷\õvUS® 

øP&ÁºUP ÷\õuøÚø¯ ÂÍUSP.  

Or 

 (c) The nicotine contents in milligrams in two 
samples of tobacco were found to be as 
follows : 

Sample A : 24 27 26 21 25 – 

Sample B : 27 30 28 31 22 36

  Can it be said that two samples come from 
same normal population? 

  Cμsk ©õv›PÎ¼¸¢x ö£Ó¨£mh 

¦øP°ø»°À EÒÍ {U÷Põiß AÍÄ 

ªÀ¼QμõªÀ R÷Ç öPõkUP¨£mkÒÍx 

Sample A : 24 27 26 21 25 – 

Sample B : 27 30 28 31 22 36

  Cμsk ©õv›PÎ¾® J÷μ Asø©z 

öuõSv°¼¸¢x ö£Ó¨£mhÚ GÚU TÓ 

•i²©õ? 
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 (d) The means of 2 large samples 1000 and  
2000 members are 67.5 inches and  
68.0 inches respectively. Can the samples be 
regarded as drawn from the same population 
of S.D. 2.5 inches? 

  1000 ©ØÖ® 2000 |£ºPøÍU öPõsh Cμsk 

ö£›¯ ©õv›PÎß \μõ\› E¯μ® •øÓ÷¯ 67.5 

©ØÖ® 68.0 A[S»® BS®. CÆÂμsk ö£›¯ 

©õv›PÎ¾® S.D. 2.5 A[S»® öPõsh J÷μ 

Asø©z öuõSv°¼¸¢x GkUP¨£mhx GÚ 

P¸u»õ©õ? 

–––––––––––––– 


