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ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
%X«`›_X Yy ( Assignment) : ◊Qˆ„a∂ëˆÃ[˝, 2014 C L«X, 2015 

G◊STˆ ( Mathematics ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

•ÁV` Yy ( 12th Paper : Probability Theory ) 
Y…SÔ]ÁX  f 50  ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 30% 
Full Marks : 50 Weightage of Marks : 30% 

 
Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 

%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ëˆÃ[˝ 
ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 

Special credit will be given for accuracy and relevance 
in the answer. Marks will be deducted for incorrect 

spelling, untidy work and illegible handwriting. 
The weightage for each question has been 

indicated in the margin. 

◊[˝\ˆÁG – Eı 

Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 10 × 2 = 20 

1* (Eı) AEı◊ªRÙO YÁ‰y 1, 2, ..., n X∂ëˆÃ[˝^«N˛ n-◊ªRÙO ◊ªRÙO◊EıªRÙO %Á‰ªK˜ 
^ÁÃ[˝ ÂU„Eı r-◊ªRÙO YÃ[˝YÃ[˝ ªRÙOÁXÁ A[˝e Y“◊Tˆ[˝ÁÃ[˝ ÂZıÃ[˝Tˆ 
ÂVCÃ^Á c˜_* ªRÙOÁXÁ ◊ªRÙO◊Eı‰ªRÙOÃ[˝ [˝ c˜w¯] X∂ëˆÃ[˝ i c˜CÃ^ÁÃ[˝ 
aïˆÁ[˝XÁ EıTˆ ? 5 

 (F) AEı◊ªRÙO ^V ¨K˜ ªJÙ_ X , –1, 0, 1 Ac˜O ]ÁXm◊_ ◊X„Tˆ 

YÁ„Ã[˝ ^UÁy‘„] 
6
1,

2
1,

3
1 aïˆÁ[˝XÁÃ[˝ a„Ü* ◊X„[˝`X◊ªRÙO 

◊XSÔÃ^ EıÃ[˝”X* 5 

2* (Eı) AEı◊ªRÙO ªJÙ_Eı X -AÃ[˝ aïˆÁ[˝XÁ HX±ºˆ %„Yl˘Eı c˜_  

  40
40
1)(

x

exf
−

= ,  0>x  

           = 0, %XÓy* 

  A„l˘‰y ]ÁX ◊XSÔÃ^ EıÃ[˝”X   

  (i) )15( ≤XP ,  (ii) )5040( ≤< XP . 5 

(F) ^◊V X AEı◊ªRÙO ◊•YV ª( n, p ) JÙ_Eı c˜Ã^, Tˆ„[˝ 
baXY += ª JÙ_„EıÃ[˝ ◊X„[˝`X ◊XSÔÃ^ EıÃ[˝”X* 5 

3* (Eı) ÿëˆÁ\ˆÁ◊[˝Eı ◊X„[˝`„XÃ[˝ Âl˘‰y ÂVFÁX Â^  5 

  012 =μ +k , k
k k 2

2 )12...(5.3.1 σ−=μ . 

 (F) ^◊V X, Y  %X„Yl˘ c˜Ã^, Tˆ„[˝ ÂVFÁX Â^ 5 

  )()(),( dYcPbXaPdYcbXaP ≤<≤<=≤<≤< .  

4* (Eı) ^◊V X, Y V«◊ªRÙO %X„Yl˘ %ÁV`Ô ÿëˆÁ\ˆÁ◊[˝Eı ªJÙ_Eı c˜Ã^, 

TˆÁc˜„_ 22YX -AÃ[˝ GQÕˆ]ÁX Â[˝Ã[˝ EıÃ[˝”X* 5 

 (F) ^◊V 0, 21 ≠aa  A[˝e 21,bb W˝–”[˝Eı c˜Ã^, TˆÁc˜„_ 

ÂVFÁX Â^ 

   ),(
||||

),(
21

21
2211 YX

aa
aa

bYabXa ρ=++ρ . 5 
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 ◊[˝\ˆÁG – Fı 

Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

5* V«LX ÂF„_ÁÃ^ÁQÕˆ A C B YÃ[˝YÃ[˝ AEı◊ªRÙO ªK˜hıÁ ÂZı_„Tˆ UÁ„Eı* 

Y“U„] ^ÁÃ[˝ ªK˜Ã^ YQÕˆ„[˝, Âac˜O ◊LTˆ„[˝* Y«Ã[˝ïıÁÃ[˝ c˜_ 99 ªRÙOÁEıÁ* 

^◊V A Y“U„] ªK˜hıÁ ÂZı„_ Tˆ„[˝ TˆÁÃ[˝ Y“ÁYÓ ªRÙOÁEıÁÃ[˝ GÁ◊S◊TˆEı 

Y“TˆÓÁ`Á EıTˆ ? 6 

6* ÂVFÁX Â^ C ◊[˝≥V«Ã[˝ aÁ„Y„l˘ Y“U] YÃ[˝] }Á]Eı X…ÓXTˆ] c˜Ã^ 

^FX C c˜‰¨K˜ ]W˝Ó]Á* 6 
7* ( –1, 1 ) %‹ôˆ„Ã[˝ V«◊ªRÙO ◊[˝≥V« ^V ¨K˜\ˆÁ„[˝ C ÿëˆÁW˝›X\ˆÁ„[˝ ◊X[˝ÔÁªJÙX 

EıÃ[˝Á c˜_* Ac˜O ◊[˝≥V«m◊_Ã[˝ •ÁÃ[˝Á %‹ôˆÃ[˝◊ªRÙO Â^ ◊TˆX\ˆÁ„G ◊[˝\ˆN˛ 
c˜_ TˆÁÃ[˝Á AEı◊ªRÙO ◊≈y\«ˆ„LÃ[˝ [˝Áß c˜CÃ^ÁÃ[˝ aïˆÁ[˝XÁ EıTˆ ? 6 

8* ÂVFÁX Â^, 1),(1 ≤ρ≤− YX . 6 

9* ^◊V X, Y %X„Yl˘ ªJÙ_Eı c˜Ã^ A[˝e )(),( 21 YgXg  ^UÁy‘„] 

X C Y-AÃ[˝ a‹ôˆTˆ %„Yl˘Eı ^Á„VÃ[˝ Y“TˆÓÁ`Á %◊ÿôˆ±ºˆ]ÁX, 

TˆÁc˜„_ ÂVFÁX Â^ 

 })({})({})()({ 2121 YgEXgEYgXgE = . 6 

10* ^◊V X AEı◊ªRÙO %ÁV`Ô ÿëˆÁ\ˆÁ◊[˝Eı ªJÙ_Eı, 2χ  AEı◊ªRÙO )(2 nχ  

ªJÙ_Eı A[˝e X C 2χ  %X„Yl˘ c˜Ã^ TˆÁc˜„_ ÂVFÁX Â^ 

22 χ
=

χ
=

Xn

n

XY  AEı◊ªRÙO t -ªJÙ_Eı ^ÁÃ[˝ ÿëˆÁTˆ„‹óˆÓÃ[˝ ]ÁyÁ n.   

   6 

◊[˝\ˆÁG – Gı 

Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 

11* AEı◊ªRÙO ]«V–Á C AEı◊ªRÙO ªK˜hıÁ ÊªKg˜ÁQÕˆÁ c˜_* ÂVFÁX Â^ "]ÁUÁ' C 

"ªK˜Ã^' Ac˜O HªRÙOXÁV«◊ªRÙO ÿëˆÁW˝›X* 3 

12* ^◊V n -◊ªRÙO YÃ[˝&Ã[˝ ÿëˆÁW˝›X HªRÙOXÁÃ[˝ aïˆÁ[˝XÁ nppp ,...,, 21

c˜Ã^, TˆÁc˜„_ ÂVFÁX Â^ A„VÃ[˝ ]„W˝Ó %‹ôˆTˆf AEı◊ªRÙO HªRÙOÁÃ[˝ 

aïˆÁ[˝XÁ c˜„[˝ )1)...(1)(1(1 21 nppp −−−− . 3 

13* ÂVFÁX Â^ 
 0,0)( <<∞−= xxF  

        ∞<≤−= − xe x 0,1  

 AEı◊ªRÙO ◊X„[˝`X %„Yl˘Eı A[˝e ◊X„[˝`X◊ªRÙO %◊[˝◊¨K˜~* aïˆÁ[˝XÁ 

HX±ºˆ %„Yl˘Eı◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* 3 

14* ^◊V X AEı◊ªRÙO λ  ( l )  ªJÙ_Eı c˜Ã^ Tˆ„[˝ ( )XE  ◊XSÔÃ^ EıÃ[˝”X*  

  3 

15* ÂYÁÃ^Áag ◊X„[˝`„XÃ[˝ GQÕˆ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 3 

16* ÿëˆÁ\ˆÁ◊[˝Eı ◊X„[˝`„XÃ[˝ È[˝◊`rÙÓ %„Yl˘Eı ◊Eı ? 3 

17* ÂVFÁX Â^ yxmm−α=μ 1111 . 3 

18* ÂEı≥V–›Ã^ a›]Á =YYÁVÓ ◊[˝[˝ Tˆ EıÃ[˝”X* 3 
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Group – A 
   Answer any two questions. 10 × 2 = 20 
1. a) From a can containing n-tickets numbered 

1, 2, ..., n, r-tickets were successfully 
drawn after replacement each time. What is 
the probability that the highest number of 
the ticket drawn is i ? 5 

 b) A random variable X can take up values      

–1, 0, 1 with probabilities 
6
1,

2
1,

3
1 , 

respectively. Write down the distribution 
function. 5 

2. a) The probability density function of a 
random variate X is  

  40
40
1)(

x

exf
−

= ,  0>x  

           = 0, elsewhere. 
  Find the probabilities  
  (i) )15( ≤XP ,  (ii) )5040( ≤< XP . 5 
 b) If X be a binomial ( n, p ) variate, find the 

distribution function of the random variate 
baXY += . 5 

3. a) Show that, for a normal distribution, 

012 =μ +k , k
k k 2

2 )12...(5.3.1 σ−=μ . 5 

 b) If X, Y be independent, then show that 
)()(),( dYcPbXaPdYcbXaP ≤<≤<=≤<≤< .  

   5 

4. a) If X, Y be two standard normal variates, 

then find the mean of 22YX .  5 

 b) If 0, 21 ≠aa  and 21,bb  be constants,       

then show that 

   ),(
||||

),(
21

21
2211 YX

aa
aa

bYabXa ρ=++ρ . 5 

Group – B 

   Answer any three questions. 6 × 3 = 18 

5. Two players A and B start throwing a dice one 
after other. One who throws six first will be the 
winner. The prize is Rs. 99. If A throws six first, 
then what is the mathematical expectation of the 
money to be received by him ? 6 

6. Show that the first absolute moment about the 
point C is minimum when C is the median. 6 

7. Two points are randomly and independently 
chosen in the interval ( –1, 1 ). What is the 
probability that the three segments so formed 
may be sides of a triangle ? 6 

8. Show that 1),(1 ≤ρ≤− YX . 6 

9. If X, Y be independent variates and )(),( 21 YgXg

be continuous functions of X and Y respectively 
whose expectations exists, then show that 

})({})({})()({ 2121 YgEXgEYgXgE = . 6 



 3 EMT-XII (UA-133/13) EMT-XII (UA-133/13) 4  

B.Sc.-AU-7124  [ Y„Ã[˝Ã[˝ Y úˆÁÃ^ V–rÙ[˝Ó B.Sc.-AU-7124  

10. If X be a standard normal variate, 2χ  be a )(2 nχ

variate and if X and 2χ  be independent, then 
show that   

22 χ
=

χ
=

Xn

n

XY  

 is a t-variate whose degrees of freedom is n. 6 

 

Group – C 

   Answer any four questions. 3 × 4 = 12 

11. A coin and a dice are thrown. Show that 'Head' 
and 'Six' are two independent events. 3 

12. If the probabilities of the occurrence of n 
mutually independent events be nppp ,...,, 21 , 

then show that the probability of the     
occurrence of at least one of them is 

)1)...(1)(1(1 21 nppp −−−− . 3 

13. Show that  

 0,0)( <<∞−= xxF  

        ∞<≤−= − xe x 0,1  

 is a distribution function and that it is 
continuous. Find the probability density 
function. 3 

14. If X be a λ  ( l ) variate, compute ( )XE . 3 

15. Find the mean of Poisson distribution. 3 

16. What is the characteristic function of normal 
distribution ? 3 

17. Show that yxmm−α=μ 1111 . 3 

18. State the Central Limit Theorem. 3 
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