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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 ) 

y„Ã^ÁV` Yy ( 13th Paper : Statistics and its 
Application ) 

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* AEı◊ªRÙO Y…SÔ„EıÃ[˝ aïˆÁ[˝XÁ HX±ºˆ %„Yl˘Eı◊ªRÙO                 

c˜_, 0,,2)(
22 >γ∞<<∞−

π
γ

γ= γ− xexxf x  

Y…SÔEıÁ·¯ (parameter) γ -AÃ[˝ G◊Ã[˝úˆ %Á`eaÁ◊\ˆ◊w¯Eı 

Y“ÁEÀıEı_X› ]ÁX◊ªRÙO (maximum likelihood estimate) 

AEı◊ªRÙO n %ÁÃ^Tˆ„XÃ[˝ a]aïˆ[˝ X]«XÁÃ[˝ =YÃ[˝ ◊\ˆ◊w¯ Eı„Ã[˝ ◊XSÔÃ^ 

EıÃ[˝”X* 10 

2* ÂEıÁXC AEı◊ªRÙO a]G–„EıÃ[˝ aïˆÁ[˝XÁ HX±ºˆ %„Yl˘Eı c˜_ 

 0,0,):( >θ∞<≤θ=θ θ− xexf x . 

 ]«FÓ Y“Eıî 2:0 =θH  [˝XÁ] AEıYÁ◊l˘Eı È[˝Eı◊îEı Y“Eıî 

2:1 >θH  

 X›‰ªJÙÃ[˝ ◊[˝ªJÙÁÃ[˝ Yà˘◊Tˆ„Tˆ ◊[˝ªJÙÁÃ[˝ EıÃ[˝„Tˆ c˜„[˝ : 

 0H  [˝Á◊Tˆ_ EıÃ[˝Á c˜„[˝ ^◊V a]G–Eı ÂU„Eı ÂXCÃ^Á AEıEı 

%ÁEıÁ„Ã[˝Ã[˝ X]«XÁ x -AÃ[˝ ]ÁX 6-AÃ[˝ a]ÁX [˝Á 6-AÃ[˝ ÂU„Eı 

[˝QÕˆ c˜Ã^* Y“U] Y“EıÁÃ[˝ }Á◊‹ôˆÃ[˝ aïˆÁ[˝XÁ C ◊[˝ªJÙÁ„Ã[˝Ã[˝ `◊N˛ 

(power of the test) ◊XSÔÃ^ EıÃ[˝”X* 10 

3* ÂVFÁX Â^ X]ÔÁ_ a]G–Eı (population) ),( σm -AÃ[˝ LXÓ 

2

2

σ

ns X]«XÁ„·¯Ã[˝ X]«XÁL ◊X„[˝`X (n – 1) ÿëˆÁTˆ‹óˆ]ÁyÁ^«N˛   

2χ  c˜„[˝ ^FX 2,sn  A[˝e 2σ  ^UÁy‘„] X]«XÁ %ÁÃ^TˆX, 

X]«XÁ Â\ˆV]ÁX A[˝e a]G–Eı Â\ˆV]ÁX„Eı a…◊ªJÙTˆ Eı„Ã[˝* 10 

4* N %ÁEıÁ„Ã[˝Ã[˝ AEı◊ªRÙO aa›] a]G–Eı ( ^ÁÃ[˝ Â\ˆV]ÁX 2σ ) 

ÂU„Eı ªJÙÃ^X EıÃ[˝Á n  %ÁEıÁ„Ã[˝Ã[˝ Â^ ÂEıÁX a]aïˆ[˝ X]«XÁÃ[˝ 

(Y«XfÿöˆÁYX ◊[˝c˜›X) Âl˘‰y ÂVFÁX Â^, X]«XÁG‰QÕˆÃ[˝ a]Eı 

}Á◊‹ôˆ c˜„[˝ 
1−

−σ
N

nN
n

. 10 
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 ◊[˝\ˆÁG – Fı 

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

5* X›‰ªJÙÃ[˝ Y◊Ã[˝aeFÓÁ ◊[˝\ˆÁLX ÂU„Eı ÂEıÁXÀ Ê`“S›◊ªRÙOÃ[˝ 

Y◊Ã[˝[˝Tˆ¤X`›_TˆÁ Â[˝◊` TˆÁ ◊XSÔÃ^ EıÃ[˝”X : 6 
Ê`“S›◊[˝XÓÁa 10-20 20-30 30-40 40-50 50-60 60-70 

A 10 18 32 40 22 18 
B 18 22 40 32 18 10 

6* ÂVFÁX Â^, ac˜Y◊Ã[˝[˝Tˆ¤X mSÁ·¯ (correlation coefficient)  

-AÃ[˝ ]ÁX ]…_◊[˝≥V«Ã[˝ %[˝ÿöˆÁX C ]ÁyÁ Y◊Ã[˝[˝Tˆ¤„XÃ[˝ =YÃ[˝ 

◊X\ˆ¤Ã[˝ Eı„Ã[˝ XÁ* 6 

7* X›‰ªJÙÃ[˝ TˆUÓ ÂU„Eı x-AÃ[˝ =YÃ[˝ y-AÃ[˝ Y“◊TˆG]X ÂÃ[˝FÁÃ[˝ 

a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X : 
x 1 2 3 4 5 
y 6 8 11 8 12 

 y -AÃ[˝ =YÃ[˝ x -AÃ[˝ Y“◊TˆG]X ÂÃ[˝FÁÃ[˝ a]›EıÃ[˝SC ◊XSÔÃ^ 

EıÃ[˝”X*  6 

8* Y“]ÁS EıÃ[˝”X Â^ a]aïˆ[˝ X]«XÁÃ[˝ X]«XÁGQÕˆ aÁ„Y„l˘ GQÕˆ 

YÁUÔ„EıÓÃ[˝ ]ÁX X]«XÁÃ[˝ a]Eı ◊[˝ªJ«ÙÓ◊TˆÃ[˝ ÂU„Eı Â[˝`› c˜„Tˆ  

YÁ„Ã[˝ XÁ * 6 

9* AEı◊ªRÙO ◊•YV ( N, p ) a]G–Eı ÂU„Eı ªJÙÃ^X EıÃ[˝Á n %ÁEıÁ„Ã[˝Ã[˝ 

a]aïˆ[˝ X]«XÁÃ[˝ X]«XÁG‰QÕˆÃ[˝ X]«XÁL ◊X„[˝`X ◊XSÔÃ^ EıÃ[˝”X* 

   6 

10* Y“]ÁS EıÃ[˝”X Â^, ^◊V X]«XÁ·¯ t, Y…SÔEıÁ·¯ θ -AÃ[˝ AEı◊ªRÙO 

Yl˘YÁTˆ`…XÓ Y“ÁEÀıEı_X› ]ÁX c˜Ã^, Tˆ„[˝ 2t , 2θ -AÃ[˝ AEı◊ªRÙO 

Yl˘YÁTˆV«rÙ Y“ÁEÀıEı_X› ]ÁX* ^◊V X]«XÁ·¯ t, Y…SÔEıÁ·¯ θ -AÃ[˝ 

AEı◊ªRÙO a]ta Y“ÁEÀıEı_X› ]ÁX c˜Ã^ Tˆ„[˝, 2t , 2θ -AÃ[˝ AEı◊ªRÙO 

a]ta Y“ÁEÀıEı_X› ]ÁX* 6 

◊[˝\ˆÁG – Gı 

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

11* AEı◊ªRÙO YÃ[˝›l˘ÁÃ̂  18 LX ªK˜ÁyªK˜Áy›Ã[˝ X∂ëˆ„Ã[˝Ã[˝ GQÕˆ 56 A[˝e 

Â\ˆV]ÁX 65* X∂ëˆ„Ã[˝Ã[˝ Y…SÔEı◊ªRÙO„Eı X]ÔÁ_ W˝„Ã[˝ ◊X„Ã^ Y…SÔ„EıÃ[˝ 

G‰QÕˆÃ[˝ 95% %ÁÿöˆÁ %‹ôˆÃ[˝ ◊XSÔÃ^ EıÃ[˝”X* [ ÿëˆÁTˆ‹óˆÓTˆÁÃ[˝ ]ÁyÁ 

17 c˜„_ 050)112||( ⋅=⋅>tP ] 3 

12* Â^ ÂEıÁX V«◊ªRÙO ◊X„Ã^ [˝ÓÁFÓÁ EıÃ[˝”X : 

(Eı) X]«XÁ È[˝◊`rÙÓ 

(F) %ÁÿöˆÁ %‹ôˆÃ[˝ 

(G) a„[˝ÔÁw¯] ae`Ã^Áá˚_ (Best critical region)* 3 

13* X›‰ªJÙÃ[˝ aeFÓÁm◊_Ã[˝ Â^Ï◊GEı G‰QÕˆÃ[˝ aÁ„Y„l˘ GQÕˆ ◊[˝ªJ«ÙÓ◊Tˆ A[˝e 

]W˝Ó]ÁÃ[˝ aÁ„Y„l˘ GQÕˆ ◊[˝ªJ«ÙÓ◊Tˆ ◊XSÔÃ^ EıÃ[˝”X : 3 
 7, 9, 24, 14, 26. 
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14* 12 ◊ªRÙO Y^Ô„[˝l˘S _ï˘ Ã[˝Á◊`TˆUÓ ÂU„Eı x C y JÙ_Eı•„Ã^Ã[˝ 

]„W˝Ó ac˜Y◊Ã[˝[˝Tˆ¤X mSÁ·¯ ◊XSÔ„Ã^Ã[˝ a]Ã^ X›‰ªJÙÃ[˝ Zı_m◊_ 

YÁCÃ^Á ÂG˜_ : 

 ∑ ∑ ∑ ∑ ===== ,285,670,5,30,12 22 yxyxn  

 ∑ = 334xy . 

 YÃ[˝[˝TˆfiEıÁ„_ ÂVFÁ ÂG_ Â^, AEı„LÁQÕˆÁ ]ÁX \«ˆ_ Eı„Ã[˝        

( x = 11, y = 4 ) Â_FÁ c˜„Ã^‰ªK˜, Â^FÁ„X a◊PˆEı ]ÁX ◊ªK˜_     

( x = 10, y = 14 )* ac˜Y◊Ã[˝[˝Tˆ¤X mSÁ„·¯Ã[˝ a◊PˆEı ]ÁX 

◊XSÔÃ^ EıÃ[˝”X* 3 

15* X›‰ªJÙÃ[˝ ◊[˝\ˆÁLX ÂU„Eı aeFÓÁmÃ[˝” ]ÁX ◊XSÔÃ^ EıÃ[˝”X :  

CLXˆ ( x ) G–Á] 410-419 420-429 430-439 

Y◊Ã[˝aeFÓÁˆ ( f ) 14 20 39 

 
440-449 450-459 460-469 470-479 

54 45 18 10 

16* ◊[˝≥V« Y“ÁEÀıEı_X (point estimation) C %‹ôˆÃ[˝ Y“ÁEÀıEı_X 

(interval estimation)  [˝_„Tˆ ◊Eı Â[˝ÁMıÁÃ^ [˝ÓÁFÓÁ EıÃ[˝”X*  

  3 

17* X›‰ªJÙÃ[˝ ªK˜„Eı  60  LX ªK˜Á‰yÃ[˝ Y◊Ã[˝aeFÓÁX ◊[˝b„Ã^ Y“Áä 

X∂ëˆ„Ã[˝Ã[˝ Y◊Ã[˝aeFÓÁ ◊[˝\ˆÁLX˝ ÂVCÃ^Á c˜_ : 

Ê`“S›◊[˝\ˆÁG 0-10 10-20 20-30 

Y◊Ã[˝aeFÓÁ 5 8 11 
 

30-40 40-50 50-60 60-70 
15 13 6 2 

 y‘]„^Ï◊GEı Y◊Ã[˝aeFÓÁ ◊ªJÙy [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ AEıLX ªK˜Á‰yÃ[˝ 

Y“Áä X∂ëˆ„Ã[˝Ã[˝ ]W˝Ó]Á ◊XSÔÃ^ EıÃ[˝”X* 3 

18* ÂEıÁX Y“Vw¯ X]«XÁ )...,,,( 21 nxxx -AÃ[˝ Âl˘‰y Y“]ÁS EıÃ[˝”X 

Â^ ∑
=

−
n

i
i ax

1

2)( -AÃ[˝ ]ÁX _◊HrÙ c˜„[˝ ^FX a-AÃ[˝ ]ÁX 

X]«XÁ GQÕˆ x -AÃ[˝ a]ÁX* 3 
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English Version 
 

Group – A 

   Answer any two questions. 10 × 2 = 20 

1. The probability density function of a population 

is given by 

 .0,,2)(
22 >γ∞<<∞−

π
γ

γ= γ− xexxf x  

 Find the maximum likelihood estimate of γ on 

the basis of a random sample of size n drawn 

from the population. 10  

2. Given the population density function 

0,0,):( >θ∞<≤θ=θ θ− xexf x . The null 

hypothesis 2:0 =θH  against the one sided 

alternative 2:1 >θH  will be tested on the 

following procedure : 

 0H  should be rejected if a sample x drawn from 

the population is greater than or equal to 6. Find 

the probability of Type-I error and the power of 

the test. 10  

3. Show that for a normal ),( σm  population, the 

sampling distribution of the statistic 2

2

σ

ns  is 2χ

distribution with  n –1 degrees of freedom where 

2,sn  and 2σ  respectively represent the sample 

size, sample variance and population variance.  

  10 

4. Consider a random sample of size n without 

replacement from a finite population of size N 

and variance 2σ . Show that the standard error of 

sample mean is 
1−

−σ
N

nN
n

. 10 

Group – B 
   Answer any three questions. 6 × 3 = 18 
5. Determine which one of the following two classes 

from the frequency distribution has greater 

variability : 6 

Class 10-20 20-30 30-40 40-50 50-60 60-70 

A 10 18 32 40 22 18 

B 18 22 40 32 18 10 

6. Show that correlation coefficient is independent 

of the unit of measurement and of the choice of 

origin. 6 
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7. Determine the line of regression of y on x from 

the following data :  

x 1 2 3 4 5 
y 6 8 11 8 12 

 Determine also the line of regression of x on y. 

  6 

8. Show that the mean deviation of a random 

sample about the mean is at most equal to the 

standard deviation of the sample. 6  

9. Find the sampling distribution of the mean for a 

random sample of size n drawn from binomial     

( N, p ) population. 6 

10. Prove that if t is an unbiased estimate of a 

population parameter θ , then 2t  is a biased 

estimate of 2θ , but if t is a consistent estimate of 

θ  then 2t  is also a consistent estimate of 2θ . 6 

Group – C 

   Answer any four questions. 3 × 4 = 12 

11. The marks obtained by 18 candidates in an 

examination have a mean 56 and variance 65. 

Find 95% confidence limits for the mean of the 

population of marks, assuming it to be normal.     

[ For 17 degrees of freedom 050)112|| ⋅=⋅>tP  ] 

12. Explain any two of the following : 3 

(a) Sample characteristics 

(b) Confidence interval 

(c) Best critical region. 

13. Find the mean deviations about the mean and 

median respectively of the following numbers : 

 7, 9, 24, 14, 26. 3 

14. While calculating the coefficient of correlation 

between variables x and y the following results 

were obtained for 12 observations : 

 ∑ ∑ ∑ ∑ ===== ,285,670,5,30,12 22 yxyxn  

 ∑ = 334xy . 

 It was however later discovered at the time of 

checking that one pair of observation was copied 

wrongly as ( x = 11, y = 4 ), while correct value 

was ( x = 10, y = 14 ). Determine the correct 

correlation coefficient. 3 

15. Calculate the mode of the following frequency 

distribution : 3  

Weight ( x ) 
in grams 

410-419 420-429 430-439 

Frequency ( f ) 14 20 39 
 

440-449 450-459 460-469 470-479 

54 45 18 10 
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16. Explain what you mean by point estimation and 

interval estimation. 3 

17. Following table gives the frequency distribution 

of marks obtained by 60 students in statistics :  

  3 

Class 0-10 10-20 20-30 
Frequency 5 8 11 

 

30-40 40-50 50-60 60-70 
15 13 6 2 

 Find median of marks obtained by the students 

using cumulative frequency curve.  

18. For a given sample )...,,,( 21 nxxx , prove that 

∑
=

−
n

i
i ax

1

2)(  is least when the value of a is equal 

to sample mean x . 3 
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