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ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á ( Term End Examination ) : 

 ◊Qˆ„a∂ëˆÃ[˝, 2014 C L«X, 2015 

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

•ÁV` Yy ( 12th Paper : Probability Theory ) 
a]Ã^  f ªV«c˜O H∞RÙOÁ Y…SÔ]ÁX  f 50 
Time : 2 Hours Full Marks : 50 

( ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 70% ) 
( Weightage of Marks : 70% ) 

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. 

 

Y“Tˆ›Eı ◊ªJÙc˜‘m◊_ Y“ªJÙ◊_Tˆ %UÔ[˝c˜* 

Symbols have their usual meaning. 
 

◊[˝\ˆÁG — Eı 

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

1* (Eı) ^◊V nnA }{
 
AEı◊ªRÙO AEıÁXüÃ^› HªRÙOXÁÃ[˝ y‘] c˜Ã^, TˆÁc˜„_ 

Y“]ÁS EıÃ[˝”X Â^ )()( nn APlimAlimP = . 5 

 (F) Â^ ÂEıÁ„XÁ n HªRÙOXÁa]…c˜ nAAA ,...,, 21 -AÃ[˝ Âl˘‰y 

◊X∂oˆ◊_◊FTˆ [˝«„_Ã[˝ %a]›EıÃ[˝S◊ªRÙO Y“]ÁS EıÃ[˝”X : 5 

  )(...)()()...( 2121 nn APAPAPAAAP +++≤+++ .  

2* (Eı) AEı◊ªRÙO _ªRÙOÁÃ[˝›„Tˆ 100 ◊ªRÙO Y«Ã[˝ïıÁÃ[˝ %Á‰ªK˜ A[˝e   

10,000 ◊ªRÙO ◊ªRÙO◊EıªRÙO ªK˜ÁQÕˆÁ c˜_* AEı [˝Ó◊N˛ X…ÓXTˆ] 

EıÃ^◊ªRÙO ◊ªRÙO◊EıªRÙO ◊EıX„_ TˆÁÃ[˝ %‹ôˆTˆ AEı◊ªRÙO Y«Ã[˝ïıÁÃ[˝ 

YÁCÃ^ÁÃ[˝ aïˆÁ[˝XÁ 
2
1 -AÃ[˝ ÊªJÙ„Ã^ Â[˝`› c˜„[˝ ? 5 

 (F) `Tˆ¤ÁW˝›X aïˆÁ[˝XÁÃ[˝ aep˚Á◊ªRÙO ◊_F«X* ÂVFÁX Â^ ◊TˆX◊ªRÙO 

HªRÙOXÁ A, B, C-AÃ[˝ LXÓ mS ◊XÃ^] c˜„[˝
 

 

  )|()|()()( ABCPABPAPABCP = . 5 

3* (Eı) ÂYÁÃ^Áag ◊X„[˝`„XÃ[˝ aep˚Á ◊_F«X* AEı◊ªRÙO 500 YÁTˆÁÃ[˝ 

[˝c˜O„Tˆ 500 ◊ªRÙO ]«V–S y”◊ªRÙO UÁ„Eı* TˆÁc˜„_ AEı◊ªRÙO ◊X◊V¤rÙ 

YÁTˆÁÃ^ a[˝ÔÁ◊W˝Eı 3 ◊ªRÙO ]«V–S y”◊ªRÙO UÁEıÁÃ[˝ aïˆÁ[˝XÁ    

EıTˆ ? 5 

 (F) %◊[˝◊¨K˜~ ^V ¨K˜ ªJÙ„_Ã[˝ Ã[˝÷YÁ‹ôˆ„Ã[˝Ã[˝ a…y◊ªRÙO ◊_F«X* =N˛ 

a…y◊ªRÙO Y“„Ã^ÁG Eı„Ã[˝ ÂVFÁX Â^, ^◊V X ÿëˆÁ\ˆÁ◊[˝Eı        

( σ,m ) ªJÙ_Eı c˜Ã^, Tˆ„[˝ baXY +=  (a, b W˝–”[˝Eı ) 

AEı◊ªRÙO ÿëˆÁ\ˆÁ◊[˝Eı ( bam + , σ||a  ) ªJÙ_Eı c˜„[˝*  5 
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4* (Eı) AEı◊ªRÙO ªJÙ_Eı X-AÃ[˝ aïˆÁ[˝XÁ HX±ºˆ %„Yl˘Eı c˜_  

                  40
40
1

x
e
−

, 0≥x  

                     0,           %XÓy 

  A„l˘‰y ◊XSÔÃ^ EıÃ[˝”X   

  (i) )15( ≤XP , (ii) )5040( ≤< XP  A[˝e             

(iii)  )10( >XP . 5 

 (F) a [˝ÓÁaÁ„W˝ÔÃ[˝ AEı◊ªRÙO [˝ „w¯Ã[˝ Y◊Ã[˝◊W˝Ã[˝ =YÃ[˝ AEı◊ªRÙO ◊[˝≥V« 

^V ¨K˜\ˆÁ„[˝ ÂXCÃ^Á c˜_* [˝ „w¯Ã[˝ Y◊Ã[˝◊W˝Ã[˝ =YÃ[˝ %[˝◊ÿöˆTˆ 

AEı◊ªRÙO ◊ÿöˆÃ[˝ ◊[˝≥V« ÂU„Eı Ac˜O ^V ¨K˜ ◊[˝≥V«Ã[˝ V…Ã[˝„±ºˆÃ[˝ 

Y“TˆÓÁ`Á EıTˆ ? 5 

 ◊[˝\ˆÁG — Fı 

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

5* ÂEıÁX ªJÙ_„EıÃ[˝ %ÁV`Ô ◊[˝ªJ«ÙÓ◊TˆÃ[˝ aep˚Á ◊VX* X-ªJÙ_„EıÃ[˝  

%ÁV`Ô-◊[˝ªJ«ÙÓ◊Tˆ σ  c˜„_, ÂVFÁX Â^  

 i) 2
2

2 m−= ασ  

 ii) )1(})1({2 −−−= mmXXEσ  6  

6* ÂEıÁX ^V ¨K˜ ªJÙ_„EıÃ[˝ È[˝◊`rÙÓ %„Yl˘Eı [˝_„Tˆ ◊Eı Â[˝ÁMıÁÃ^ ? 

ÂVFÁX Â^ ◊•YV ( n, p ) ◊X„[˝`„XÃ[˝ È[˝◊`rÙÓ %„Yl˘Eı c˜„[˝ 
nit qpe )( +  A[˝e ÂYÁÃ^Áag (μ ) ◊X„[˝`„XÃ[˝ È[˝◊`rÙÓ %„Yl˘Eı 

c˜„[˝ )1( −iteeμ . 6 

7* X, Y ªJÙ_EıV«◊ªRÙOÃ[˝ %X„Yl˘TˆÁÃ[˝ aep˚Á ◊VX* ÂVFÁX Â^ V«◊ªRÙO 

ªJÙ_Eı X, Y-AÃ[˝ %X„Yl˘TˆÁÃ[˝ AEı◊ªRÙO %Á[˝◊`ÓEı C Y^ÔÁä `Tˆ¤ 

c˜_ Ac˜O Â^ TˆÁ„VÃ[˝ ^«GΩ ◊X„[˝`X %„Yl˘Eı F ( x, y )-ÂEı V«◊ªRÙO 

%„Yl˘„EıÃ[˝ mSZı_ ◊c˜„a„[˝ Â_FÁ ^ÁÃ^ ^ÁÃ[˝ AEı◊ªRÙO 

ÂEı[˝_]Áy x-AÃ[˝ %„Yl˘Eı C %XÓ◊ªRÙO ÂEı[˝_]Áy y-AÃ[˝ 

%„Yl˘Eı* 6 

8* AEı◊ªRÙO FÁQÕˆÁ Â[˝Á„QÔˆÃ[˝ =YÃ[˝ a]V…Ã[˝„±ºˆ %X«\…ˆ◊]Eı a]Á‹ôˆÃ[˝Á_ 

ÂÃ[˝FÁ ªRÙOÁXÁ %Á‰ªK˜ Â^FÁ„X V«◊ªRÙO YÃ[˝YÃ[˝ a]Á‹ôˆÃ[˝Á_ ÂÃ[˝FÁÃ[˝ ]„W˝Ó 

V…Ã[˝±ºˆ b * AEı◊ªRÙO ag…ªJÙ ^ÁÃ[˝ ÈVHÔÓ a ( < b ) ^V ¨K˜\ˆÁ„[˝ Â[˝Á„QÔˆÃ[˝ 

=YÃ[˝ ÊªKg˜ÁQÕˆÁ c˜„_ ag…ªJÙ◊ªRÙO AEı◊ªRÙO ÂÃ[˝FÁ„Eı ÊªK˜V EıÃ[˝ÁÃ[˝ aïˆÁ[˝XÁ 

EıTˆ ? 6 

9* %X«[˝μ˘ ac˜GÁ„·¯Ã[˝ aep˚Á ◊VX* ),( YXρ , X C Y-AÃ[˝ 

%X«[˝μ˘ ac˜GÁ·¯ c˜„_ ÂVFÁX Â^ 1),(1 ≤≤− YXρ . 6 

10* ÊªJÙ◊[˝„`„ZıÃ[˝ %a]TˆÁÃ[˝ •ÁÃ[˝Á ÂVFÁX Â^ AEı◊ªRÙO Yl˘YÁTˆV«rÙc˜›X 

]«V–Á 2000 [˝ÁÃ[˝ ªKg«˜QÕˆ„_ "]ÁUÁ' YQÕˆÁÃ[˝ aeFÓÁ 900 A[˝e 

1100-AÃ[˝ ]„W˝Ó UÁEıÁÃ[˝ aïˆÁ[˝XÁ %‹ôˆTˆY„l˘ 
20
19 .  6  

f ( x ) = 
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◊[˝\ˆÁG — Gı 

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

11* AEı◊ªRÙO %◊[˝◊¨K˜~ ªJÙ_Eı X-AÃ[˝ aïˆÁ[˝XÁ HX±ºˆ %„Yl˘Eı  

 )1(12)( 2 xxxf −= , 10 << x . 

 )2|(| σ≥− mXP  ◊XSÔÃ^ EıÃ[˝”X A[˝e AÃ[˝ ]ÁX ÊªJÙ◊[˝„`„ZıÃ[˝ 

%a]TˆÁÃ[˝ •ÁÃ[˝Á Y“Vw¯ a›]ÁÃ[˝ a„Ü T«ˆ_XÁ EıÃ[˝”X* 3 

12* AEı◊ªRÙO ªJÙ_„EıÃ[˝ y‘„]Ã[˝ "aïˆÁ[˝XÁÃ^' %◊\ˆaÃ[˝„SÃ[˝ aep˚Á ◊VX* 

^◊V aX pn ⎯⎯→⎯  ^FX ∞→n  A[˝e c AEı◊ªRÙO %`…XÓ 

W˝–”[˝Eı c˜Ã^, TˆÁc˜„_ ÂVFÁX Â^ cacX pn ⎯⎯→⎯  ^FX 

∞→n . 3 

13* X C Y V«◊ªRÙO ^V ¨K˜ ªJÙ_ ^Á AEıc˜O HªRÙOXÁ„V` S-A aep˚Á◊Ã^Tˆ* 

X C Y-AÃ[˝ ^«GΩ ◊X„[˝`X %„Yl˘Eı ),( yxF  c˜„_ A[˝e        

b > a c˜„_ Y“]ÁS EıÃ[˝”X Â^ ),(),( caFcbF ≥ . 3 

14* ^◊V X C Y ^V ¨K˜ ªJÙ_Eı•„Ã^Ã[˝ ◊•]Á◊≈yEı HX±ºˆ %„Yl˘Eı 

 22 683),( yxyxyxf +−= ; 10 << x , 10 << y  c˜Ã^, 

 TˆÁc˜„_ ÂVFÁX Â^ ªJÙ_Eı•Ã^ %X„Yl˘ XÃ^* 3 

15* ^◊V ^V ¨K˜ ªJÙ_ X-AÃ[˝ aïˆÁ[˝XÁ HX±ºˆ c˜Ã^  

                 xe − ,   x > 0 

                   0,     %XÓy 

 Tˆ„[˝ 4
3

)(
x

exg = %„Yl˘„EıÃ[˝ Y“TˆÓÁ`Á ◊XSÔÃ^ EıÃ[˝”X*  3 

16* ^V ¨K˜ ªJÙ_ X ◊•YV ( n, p ) ◊X„[˝`X Â]„X ªJÙ„_* X-AÃ[˝ GQÕˆ 

◊XSÔÃ^ EıÃ[˝”X* 3 

17* ]W˝Ó]Á EıÁ„Eı [˝„_ ? ÂVFÁX Â^ ÿëˆÁ\ˆÁ◊[˝Eı ( σ,m  ) ◊X„[˝`„XÃ[˝ 

]W˝Ó]Á m c˜„[˝* 3 

18* ^◊V 
4
3)( =AP  A[˝e 

8
3)( =BP  c˜Ã^ TˆÁc˜„_ Y“]ÁS EıÃ[˝”X 

Â^ 
8
5)(

8
3 ≤≤ ABP . 3 

 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 
 

 

f ( x ) = 
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( English Version ) 
Group – A 

   Answer any two questions. 10 × 2 = 20 
1. a) If nnA }{ be a sequence of events of a 

random experiment and be monotonic, then 
prove that )()( nn APlimAlimP = . 5 

 b) For any n events nAAA ,...,, 21 , prove the 

Boole's inequality :  
  )(...)()()...( 2121 nn APAPAPAAAP +++≤+++ .  

   5  
2. a) There are 100 prizes in a lottery consisting 

of 10,000 tickets. How many minimum 
number of tickets are required to buy so 
that the chance of getting at least one prize 

is greater than 
2
1 . 5 

 b) Define conditional probability. For any 
three events A, B, C, show that product rule 
is )|()|()()( ABCPABPAPABCP = . 5 

3. a) Define Poisson distribution. There are     
500 printing mistakes in a book of          
500 pages. Find the probability that a 
particular page contains at most 3 printing 
mistakes ? 5 

 b) Write down the law of transformation of a 
continuous random variable. If X be a 
normal ( σ,m ) variate, then show that 

baXY +=  ( a, b are constants ) is a normal                   
( bam + , σ||a  ) variate. 5 

4. a) Let the probability density function of a 
random variable X be  

                  40
40
1

x
e
−

, 0≥x  

                     0,          elsewhere 

  Find (i) )15( ≤XP , (ii) )5040( ≤< XP  and 

(iii)  )10( >XP . 5 

 b) A point is chosen at random on the 
circumference of a circle of radius a. Find 
the expectation of the distance of this point 
from a fixed point on the circumference.

 
5 

Group – B 

   Answer any three questions. 6 × 3 = 18 

5. Define standard deviation of a random variable. 
If σ  be the standard deviation of the random 
variable X, then show that  

 i) 2
2

2 m−= ασ  

 ii) )1(})1({2 −−−= mmXXEσ  6  

6. What do you mean by characteristic function of a 
random variable ? Show that the characteristic 
function of a Binomial ( n, p ) distribution           

is nit qpe )( +  and that of the Poisson (μ ) 

distribution is )1( −iteeμ . 6 

f ( x ) = 
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7. Define independence of two random variables     

X, Y. Show that a necessary and sufficient 

condition for the independence of two random 

variables X and Y is that their joint distribution 

function F ( x, y ) can be expressed as the 

product of two functions, one being a function of 

x alone and the other being a function of y alone.  

  6 

8. A vertical board is ruled with horizontal parallel 

lines at a constant distance b apart. A needle of 

length a ( < b ) is thrown at random on the 

board. What is the probability that it will 

intersect one of the lines ? 6 

9. Define correlation coefficient. If ),( YXρ  be the 

correlation coefficient between the random 

variables X, Y, then show that 1),(1 ≤≤− YXρ . 6 

10. Show by Tchebycheff's inequality that in        

2000 throws of an unbiased coin the probability 

that the number of heads lies between 900 and 

1100 is at least 
20
19 . 6 

Group – C 

   Answer any four questions. 3 × 4 = 12 

11. The probability density function of a continuous 

random variable X is )1(12)( 2 xxxf −= , 
10 << x . 

 Find )2|(| σ≥− mXP  and compare it with the 
bounds of Tchebycheff's inequality. 3 

12. Define convergence in probability of a sequence 
of random variables. 

 If aX pn ⎯⎯→⎯  when ∞→n  and c is a non-zero 

constant, show that cacX pn ⎯⎯→⎯  when ∞→n .  

  3 

13. Let X, Y be two random variables defined on the 
same event space S. If ),( yxF  be their joint 
distribution function and b > a then prove that 

),(),( caFcbF ≥ . 3 

14. If 22 683),( yxyxyxf +−= ; 10 << x , 10 << y  
is the joint probability density function of two 
random variables X, Y ; then show that X and Y 
are not independent. 3 
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15.                      xe −  ,   x > 0 

                         0,     elsewhere 

 be the probability density function of a      
random variable X, then find the expectation       

of 4
3

)(
x

eXg = . 3 

16. Let a random variable X follows binomial ( n, p ) 
distribution. Find the mean of X. 3 

17. What is median ? Show that the median of a 
normal ( σ,m  ) distribution is m.  3 

18. If 
4
3)( =AP  and 

8
3)( =BP , then prove that 

8
5)(

8
3 ≤≤ ABP . 3 

    
 

If  f ( x ) = 


