
  

MAY 2011  U/ID 4733/JAE 

Time : Three hours Maximum : 100 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

Each question carries 2 marks. 

1. If A  and B  are two independent events, 

7.0)( =AP , kBP =)(  and ( ) 8.0=∪ BAP , find k . 

 A  ©ØÖ® B  Gß£øÁ \õº£ØÓ {PÌa]PÒ, 

7.0)( =AP , kBP =)(  ©ØÖ® ( ) 8.0=∪ BAP  GÛÀ 

k –ß ©v¨ø£U PõsP. 

2. Define : Movement generating function. 

 Áøµ¯Ö :  Â»UP¨ ö£¸USzöuõøPø¯ E¸ÁõUS® 

\õº¦. 

3. If µ=)(XE  and  2)( σ=XVar , show that 

6.0]22[ =+≤≤− σµσµ XP  is not possible. 

 µ=)(XE  ©ØÖ® 2)( σ=XVar  GÛÀ  

 6.0]22[ =+≤≤− σµσµ XP  GÚUPõmkP. 
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4. State the need for rank correlation coefficients. 

 uµ JmkÓÄU öPÊÂß AÁ]¯zøu GÊx. 

5. If X  is a Poisson random variable and λ=)(XE , 

show that )1()( 2 += XEXE λ . 

 X  J¸ £õ´\õß \©Áõ´¨¦ ©õÔ ©ØÖ® λ=)(XE  

GÛÀ )1()( 2 += XEXE λ  GÚUPõmkP. 

6. Define 2χ  – distribution. 

 2χ –£µÁø» Áøµ¯Ö. 

7. Define the term unbiasedness. 

 }Ò÷£õUS Gvº£õº¨¦ ußø©ø¯ Áøµ¯Ö. 

8. In a random sample of 100 values the mean is 35, 

variance of the population is 5, find the 95% 

confidence interval for the population mean µ . 

 100 GsoUøP²ÒÍ TÔß Tmk \µõ\› 35 , 
CÚzöuõSv°ß vmhÂ»UP® 5 GÛÀ, 
CÚzöuõSv°ß Tmka\µõ\› µ –US 95% |®¤UøP 

CøhöÁÎ PõsP. 

9. Distinguish between simple and composite 

hypothesis. 

 GÎ¯ ©ØÖ® £Szu Gk÷PõmPøÍ ÷ÁÖ£kzvU 
PõmkP. 
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10. State the conditions for consistency of data for two 

attributes. 

 Cµsk £s¦PÐUPõÚ Cø\Ä {£¢uøÚPøÍ GÊx 

PART B — (5 × 16 = 80 marks) 

Answer ALL questions. 

Each question carries 16 marks. 

11. (a) State and prove the addition theorem of 

probability for n  events. 

 (b) If 
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find n  using Baye’s theorem. 

 (A) n  {PÌa]PÎß {PÌuPÂß TmhÀ ÷uØÓzøu 
GÊv {ÖÄP. 

 (B) 
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GÛÀ ÷£¯ì ÷uØÓzøu¨ £¯ß£kzv n –ß 
©v¨ø£U PõsP. 

Or 
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 (c) If  
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  is the probability density function of X , 

}105{ ≤<= xA , }50{ ≤≤= xB  and 

}5.75.2{ ≤≤= xC   are three events, prove 

that  

  (i) A  and C  are independent and 

  (ii) A  and B  are not independent. 

 (d) Find the mean and variance of the 

distribution : 

  .....,3,2,1,)1()( 1 =−= −−− xeexp xtt  and 0>t . 
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  Gß£x X –ß {PÌuPÄ \õº¦, }105{ ≤<= xA , 

}50{ ≤≤= xB  ©ØÖ® }5.75.2{ ≤≤= xC  

Gß£øÁ ‰ßÖ {PÌa]PÒ GÛÀ, 

©ØÓøÁ 
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  (i) A –²® C –²® \õº£ØÓøÁ ©ØÖ® 

  (ii) A –²®, B –²® \õº£ØÓøÁ CÀø» GßÖ 
{ÖÄP. 

 (D) .....,3,2,1,)1()( 1 =−= −−− xeexp xtt  0>t , GßÓ 

£µÁ¼ß Tmka\µõ\› ©ØÖ® £µÁØ£iø¯U 
PõsP. 

12. (a)  State and prove Chebyshev’s inequality. 

 (b) Define the characteristic function. 1X  and 

2X  are independent random variables, prove 

that )()()(
2121

ttt XXXX φφφ =+ . 

 (A)  ö\¤÷\Âß \©Ûßø©ø¯ GÊv {ÖÄP. 

 (B)  ]Ó¨¦a \õºø£ Áøµ¯Ö. 1X , 2X  \õº£ØÓ 

\©Áõ´¨¦ ©õÔPÒ GÛÀ   

  )()()(
2121

ttt XXXX φφφ =+   GßÖ {ÖÄP. 

Or 

 (c)  If the joint distribution of X  and Y  is 
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  (i) Find the marginal densities of X  and Y . 

  (ii) Show that X  and Y  are independent, 

find 

  (iii) [ ])1()1( ≤∩≤ YXP  and 

  (iv) )1( ≤+YXP . 

 (d) Find the angle between two regression lines. 
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 (C) X  ©ØÖ®  Y –ß Tmk {PÌuPÄ \õº¦ 
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  GÛÀ,  

  (i) X , Y –ß ÂÎ®¦ \õº¦PÒ PõsP. 

  (ii) X  ©ØÖ® Y  \õº£ØÓøÁ GÚU PõmkP. 

  (iii) [ ])1()1( ≤∩≤ YXP –® ©ØÖ® 

  (iv) )1( ≤+YXP –IU PõsP. 

 (D) C¸ Ehßöuõhº¦U ÷PõkPÐUQøh÷¯ EÒÍ 

÷Põn® PõsP. 

13. (a) Find the moment generating function of 

binomial distribution and hence find mean 

and variance. 

 (b) If ),(~ 2σµNX , )( r
r XE=′µ , and 
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 (A) D¸Ö¨¦ £µÁ¾US Â»US¨ ö£¸USz 
öuõøPPøÍ E¸ÁõUS® \õº¦ PõsP. 

 (B) ),(~ 2σµNX , )( r
r XE=′µ  ©ØÖ® 

,)( 2
2

r
r XE µµ −=   ....,2,1,0=n  GÛÀ 

  (i) 
σ
λσµµσµµµ

d

d r
rrr

′
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    ©ØÖ® 

  (ii) 
σ

µσµσµ
d

d r
rr

23
2

2
22 +=+  GÚU PõmkP. 

Or 

 (c) Define ‘t’ distribution and derive its 

probability density function. 

 (d) Define Gamma distribution and find its mean 

and variance. 

 (C) ‘t’ £µÁø» Áøµ¯Özx Auß {PÌuPÄ 
Ahºzva \õºø£ PõsP. 

 (D) Põ©õ £µÁø» Áøµ¯Özx Auß Tmka\µõ\› 
©ØÖ® £µÁØ£i PõsP. 

14. (a)  State and prove Cramer-Rao inequality. 

 (b) In a random sample of size n  from ( )2,σµN , 

find the maximum likelihood estimator of 

  (i) µ  when 2σ  is known and 

  (ii) 2σ  when µ  is known. 
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 (A)   Qµ©º–µõÆ \©Ûßø©ø¯ GÊv {ÖÄP. 

 (B)  ( )2,σµN  GßÓ J¸ C¯À{ø»¨ £µÁ¼¼¸¢x 

GkUP¨£mh n –AÍÄÒÍ \©Áõ´¨¦U TØøÓU 

öPõsk 

  (i) 2σ –ß ©v¨¦ öu›¢v¸US® ÷£õx µ –ß 

«¨ö£¸ {PÌ£õ[S ©v¨¥k ©ØÖ® 

  (ii) µ –öu›¢v¸US® ÷£õx 2σ  –ß «¨ö£¸ 

{PÌ£õ[S ©v¨¥k PõsP. 

Or 

 (c) State and prove the sufficient condition for 

consistent estimators. 

 (d)  Let nxxx ...,, 21  be a random sample from 

),( 2σµN  population. Find the sufficient 

estimators for µ  and 2σ . 

 (C)  ©v¨¥kPÒ Cø\ÁõÚuõ°¸UP¨ ÷£õx©õÚ 

{£¢uøÚPøÍ GÊv {ÖÄP. 

 (D) C¯À{ø» CÚzuSv  ),( 2σµN –¼¸¢x 

GkUP¨£mh \©Áõ´¨¦U TÖ nxxx ...,, 21  GßP. 

),( 2σµN  ÷£õx©õÚ ©v¨¥kPøÍU PõsP. 



 U/ID 4733/JAE 9

15. (a) How do you test the significant difference 

between 

  (i) Two means and 

  (ii) Two variances, using large samples. 

 (b) If A  and B  are two attributes 50)( =AB ; 

79)( =βA ;  89)( =αβ ; 782)( =βα  find 

  (i) Yule’s coefficient 

  (ii) )(A , )(B , )(α , )(β  and N . 

 (A)  ö£¸[TÖPÎÀ 

   (i) \µõ\›PÐUQøh÷¯²ÒÍ ÷ÁÖ£õmiß 

•UQ¯zxÁ® 

   (ii) C¸ £µÁØ£iPÐUQøh÷¯ EÒÍ 

÷ÁÖ£õmiß •UQ¯zxÁ® GÆÁõÖ 

÷\õuøÚ ö\´Áõ´? 

 (B)  A  ©ØÖ® B  C¸ £s¦PÒ, 50)( =AB ; 

79)( =βA ;  89)( =αβ ; 782)( =βα  GÛÀ 

  (i) ³¼ß öPÊ 

  (ii) )(A , )(B , )(α , )(β ©ØÖ® N –ß ©v¨ø£U 

PõsP. 

Or 
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 (c)  From the following data, test the significant 

difference between the means : 

   Sample I x : 25, 32, 30, 34, 24, 14, 32, 24, 

30, 31, 35, 25 

   Sample II y : 44, 34, 22, 10, 47, 31, 40, 30, 

32, 35, 18, 21, 35, 29, 22 

 (d)  From the following data test whether the 

samples are drawn from the same normal 

population at 5% level of significance : 

 Sample 

I 

Sample 

II 

Sample size 10 12 

Sample mean 12 15 

Sum of the squares of 

the deviation from the 

mean 

 

 

120 

 

 

132 

 (C) ¤ßÁ¸® £µÁ¼À Tmka\µõ\›PÐUQøh÷¯ 

EÒÍ ÷ÁÖ£õmiß •UQ¯zxÁ® Bµõ´P. 

  TÖ  I x : 25, 32, 30, 34, 24, 14, 32, 24, 30, 

31, 35, 25 

  TÖ II y : 44, 34, 22, 10, 47, 31, 40, 30, 32, 35, 

18, 21, 35, 29, 22 
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 (D) ¤ßÁ¸® ÂÁµ[PÎ¼¸¢x Cµsk TÖPÐ®, 
J÷µ C¯À{ø» CÚzöuõSv°¼¸¢x Á¢uuõ 
Gß£øu 5% •UQ¯zxÁ GÀø»°À Bµõ´P. 

 TÖ I TÖ II 

TÖ GsoUøP 10 12 

TÖ \µõ\› 12 15 

Tmka\µõ\›°¼¸¢x 
Â»UP[PÎß ÁºUP[PÎß 
TkuÀ 

 

 

120 

 

 

132 

  

——————— 


