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

 ◊Qˆ„a∂ëˆÃ[˝, 2015 C L«X, 2016 

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

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

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. 

 

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

1* W˝Ã[˝Á ^ÁEı ),...,,( 21 nxxx  c˜_ X]ÔÁ_ ),( σm  ÂU„Eı ÂXCÃ^Á   

n (>1) %ÁEıÁ„Ã[˝Ã[˝ AEı◊ªRÙO a]aïˆ[˝ X]«XÁ* 
s

mxn
t

)( −
=

Ac˜O X]«XÁ„·¯Ã[˝ X]«XÁL ◊X„[˝`X ◊XSÔÃ^ EıÃ[˝”X, Â^FÁ„X x  c˜_ 

X]«XÁ _ï˘ GQÕˆ A[˝e ∑
=

−=−
n

i
i xxsn

1

22 )()1( . 

2* 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^ ÂEıÁ„XÁ a]aïˆ[˝ X]«XÁÃ[˝ 

(Y«XfÿöˆÁYX ◊[˝c˜›X) ÂU„Eı ÂVFÁX Â^, X]«XÁ G‰QÕˆÃ[˝ a]Eı 

}Á◊‹ôˆ c˜„[˝ 
1−

−
N

nN
n
σ . 

3* Ã[˝Á◊`◊[˝p˚Á„XÃ[˝ ÿëˆ›E ı◊Tˆ [˝_„Tˆ ◊Eı Â[˝ÁMıÁÃ^ ? ÿëˆ›E ı◊TˆÃ[˝ YÃ[˝›l˘Á 

aey‘Á‹ôˆ (Eı) Y“U] C ◊•Tˆ›Ã^ Y“EıÁÃ[˝ }Á◊‹ôˆ A[˝e (F) ◊[˝ªJÙÁ„Ã[˝Ã[˝ 

`◊N˛Ã[˝ aep˚Á ◊VX* ◊Eı\ˆÁ„[˝ a„[˝ÔÁw¯] ae`Ã^Áá˚_ ◊XSÔÃ^ EıÃ[˝Á 

c˜Ã^ TˆÁ [˝ÓÁFÓÁ EıÃ[˝”X* ÂX]ÓÁX-◊YÃ^ÁaÔ„XÃ[˝ =YYÁVÓ ◊[˝[˝ Tˆ 

EıÃ[˝”X* 1 + 3 + 2 + 2 + 2 

4* (Eı) X]ÔÁ_ ( σ,m ) a]G–Eı ÂU„Eı n %ÁEıÁ„Ã[˝Ã[˝ a]aïˆ[˝ 

X]«XÁ ◊X„Ã^ a]Eı YÁUÔEıÓ (σ )-AÃ[˝ LXÓ %ÁÿöˆÁ     

%‹ôˆÃ[˝ ◊XSÔÃ^ EıÃ[˝”X ^ÁÃ[˝ %ÁÿöˆÁ %·¯ )1( ∈−  Â^FÁ„X 

0>∈  (l«˘V–)* 

 (F) AEı◊ªRÙO %◊[˝◊¨K˜~ a]G–„EıÃ[˝ aïˆÁ[˝XÁ HX±ºˆ %„Yl˘Eı◊ªRÙO 

c˜_ )10(,)( 1 <<= − xxxf λλ , 0>λ , Y…SÔEıÁ·¯ 

λ -AÃ[˝ G◊Ã[˝úˆ %Á`eaÁ◊\ˆ◊w¯Eı Y“ÁEÀıEı_X› ]ÁX ◊XSÔÃ^ 

EıÃ[˝”X* 6 + 4 
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◊[˝\ˆÁG — Fı 

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

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

X]«XÁÃ[˝ X]«XÁ G‰QÕˆÃ[˝ X]«XÁL ◊X„[˝`X ◊XSÔÃ^ EıÃ[˝”X*  

6* V«◊ªRÙO aïˆÁ[˝XÁ`“Ã^› ªJÙ_ X A[˝e Y-AÃ[˝ ]„W˝Ó ac˜Y◊Ã[˝[˝Tˆ¤X mSÁ·¯ 

),( YXρ -AÃ[˝ aep˚Á ◊VX* ^◊V X A[˝e Y aïˆÁ[˝XÁ`“Ã^›             

ªJÙ_ c˜Ã^ A[˝e a, b, c, d Â^ ÂEıÁ„XÁ aeFÓÁ c˜Ã^               

Â^FÁ„X £W˝«]Áy 0≠a , 0≠c , Tˆ„[˝ ÂVFÁX Â^

),(
||||

),( YX
ca

acdcYbaX ρρ =++ . 

7* V«c˜O Y“EıÁÃ[˝ c˜O„_Eı◊ÆœÙEı [˝Á„_üÃ[˝ ]„W˝Ó Y“U] Y“EıÁ„Ã[˝Ã[˝ 25 ◊ªRÙO 

[˝Á_ü A[˝e ◊•Tˆ›Ã^ Y“EıÁ„Ã[˝Ã[˝ 15 ◊ªRÙO [˝Á„_üÃ[˝ X]«XÁÃ[˝ ^UÁy‘„] 

a]Eı ◊[˝ªJ«ÙÓ◊Tˆm◊_ c˜_ 259 A[˝e 115 H≥RÙOÁ* 1% ae Ã̀̂  

]ÁyÁÃ^ YÃ[˝›l˘Á EıÃ[˝”X Â^, Y“U] Y“EıÁÃ[˝ [˝Á„_üÃ[˝ ]ÁX ◊•Tˆ›Ã^ 

Y“EıÁÃ[˝ [˝Á„_üÃ[˝ =dEıbÔTˆÁÃ[˝ ]Á„XÃ[˝ ÊªJÙ„Ã^ Eı] ◊EıXÁ* Y…SÔEı 

V«◊ªRÙO„Eı X]ÔÁ_ W˝„Ã[˝ ◊X„Tˆ c˜„[˝* [ Y“Vw¯ %Á‰ªK˜ Â^, AEı◊ªRÙO      

F (24, 14) a]aïˆ[˝ ªJÙ„_Ã[˝ LXÓ P (F > 3·43 ) = 0·01]  

8* AEı◊ªRÙO ◊•ªJÙ_ X]«XÁÃ[˝ V«◊ªRÙO Y“◊TˆG]X ÂÃ[˝FÁ 052 =−+ yx

A[˝e 0832 =−+ yx  A[˝e 122 =xS  ÂVCÃ^Á %Á‰ªK˜* 

ySyx ,, A[˝e r ◊XSÔÃ^ EıÃ[˝”X* 

9* Y…SÔEıÁ„·¯Ã[˝ a]ta Y“ÁEÀıEı_X› ]ÁX A[˝e Yl˘YÁTˆ`…XÓ 

Y“ÁEıEı_X› ]Á„XÃ[˝ aep˚Á ◊VX* ÂVFÁX Â^, X]«XÁÃ[˝ ◊X„[˝`X 

c˜_ a]G–„EıÃ[˝ ◊X„[˝`„XÃ[˝ Y◊Ã[˝aÁe◊FÓEı Y“◊Tˆ]…◊Tˆ¤*ı 

10* X›‰ªJÙÃ[˝ Y◊Ã[˝aeFÓÁ ◊[˝\ˆÁLX ÂU„Eı ]W˝Ó]Á C aeFÓÁmÃ[˝” ]ÁX 

◊XSÔÃ^ EıÃ[˝”X :ı  

]ÁEÔıa 10-19 20-29 30-39 

Y◊Ã[˝aeFÓÁ 8 11 15 
 

40-49 50-59 60-69 
17 17 7 

◊[˝\ˆÁG — Gı 

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

11* X›‰ªJÙÃ[˝ 5 ◊ªRÙO Y◊Ã[˝[˝Á„Ã[˝Ã[˝ aVaÓ„VÃ[˝ a]G–Eı ÂU„Eı ªJÙÃ^X EıÃ[˝Á    

2 %ÁEıÁ„Ã[˝Ã[˝ a]aïˆ[˝ X]«XÁÃ[˝ (Y«XfÿöˆÁYXÁac˜ C Y«XfÿöˆÁYXÁ 

◊[˝c˜›X) X]«XÁ G‰QÕˆÃ[˝ a]Eı }Á◊‹ôˆ ◊XSÔÃ^ EıÃ[˝”X :ı  

Y◊Ã[˝[˝ÁÃ[˝ A B C D E 

aVaÓ„VÃ[˝ aeFÓÁ 4 3 2 5 7 
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12* ◊[˝≥V« Y“ÁEÀıEı_X C %‹ôˆÃ[˝ Y“ÁEÀıEı_X [˝_„Tˆ ◊Eı Â[˝ÁMıÁÃ^      

— [˝ÓÁFÓÁ EıÃ[˝”X* 

13* ◊X∂oˆ◊_◊FTˆ Â^ ÂEıÁ„XÁ AEı◊ªRÙOÃ[˝ =YÃ[˝ ªRÙO›EıÁ ◊_F«X : 

(Eı) ◊[˝„l˘YS ◊ªJÙy 

(F) ◊[˝\ˆÁL„XÃ[˝ Y“◊TˆÍ[˝b]Ó* 

14* X›‰ªJÙÃ[˝ Y◊Ã[˝aeFÓÁ ◊[˝\ˆÁL„XÃ[˝ Â^Ï◊GEı GQÕˆ ◊XSÔÃ^ EıÃ[˝”X : 

Ê`“S› %‹ôˆÃ[˝ 0-9 10-19 20-29 30-39 

Y◊Ã[˝aeFÓÁ 15 20 25 24 

 

40-49 50-59 
12 34 

15* =VÁc˜Ã[˝S ac˜„^Á„G a]G–Eı C X]«XÁÃ[˝ YÁUÔEıÓ ◊_F«X* 

16* ),...,,( 21 nxxx  Ac˜O X]«XÁÃ[˝ Âl˘‰y –1 A[˝e 1 ÂU„Eı 

X]«XÁm◊_Ã[˝ ◊[˝ªJ«ÙÓ◊TˆÃ[˝ [˝„GÔÃ[˝ GQÕˆ ^UÁy‘„] 7 A[˝e 3* 

X]«XÁ◊ªRÙOÃ[˝ a]Eı ◊[˝ªJ«ÙÓ◊Tˆ ◊XSÔÃ^ EıÃ[˝”X* 

17* X›‰ªJÙÃ[˝ TˆUÓ ÂU„Eı ac˜Y◊Ã[˝[˝Tˆ¤X mSÁ„·¯Ã[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X :  

x –3 –2 –1 0 1 2 3 
y 9 4 1 0 1 4 9 

 Y“Áä Zı_◊ªRÙO [˝ÓÁFÓÁ EıÃ[˝”X* 

18* Y◊Ã[˝aeFÓÁ ◊[˝\ˆÁL„XÃ[˝ ÂEı≥V–›Ã^ Y“[˝STˆÁ [˝_„Tˆ ◊Eı Â[˝ÁMıÁÃ^ ? 

A◊ªRÙOÃ[˝ ]ÁYEım◊_ ◊Eı ◊Eı ? A„VÃ[˝ ]„W˝Ó Â^ ÂEıÁ„XÁ AEı◊ªRÙO 

◊[˝[˝ Tˆ EıÃ[˝”X* 
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 ( English Version ) 
 

Group – A 

   Answer any two questions. 10 × 2 = 20 

1. Let ),...,,( 21 nxxx  be a random sample of size          

n (>1) from a normal ),( σm  population. Find         

the sampling distribution of the statistic 

s
mxn

t
)( −

= , where x  is the sample mean and 

∑
=

−=−
n

i
i xxsn

1

22 )()1( . 

2. 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−

−
N

nN
n
σ . 

3. What is meant by statistical hypothesis ? Define 

(a) two types of errors and (b) power of test in 

reference of testing of a hypothesis. Explain how 

the best critical region is determined. State 

Neyman-Pearson's theorem. 1 + 3 + 2 + 2 + 2 

4. a) Find out the confidence interval for a 

standard deviation (σ ) of a normal ( σ,m ) 

population on the basis of a sample of      

size n drawn from the population,        

having confidence coefficient )1( ∈−  for 

0>∈  (small). 

 b) Find the maximum likelihood estimate      

of a parameter λ  of a continuous    

population having the density function 

)10(,)( 1 <<= − xxxf λλ , where 0>λ .  

   6 + 4 

Group – B 

   Answer any three questions. 6 × 3 = 18 

5. Find the sampling distribution of the mean       

for a random sample of size n drawn from 

binomial ( N, p ) population. 

6. Define correlation coefficient ),( YXρ  between 

two random variables X and Y. If X and Y are 

random variables and a, b, c, d are any numbers 

provided only that 0≠a , 0≠c , then show that 

),(
||||

),( YX
ca

acdcYbaX ρρ =++ . 



 EMT-XIII (UT-229/16) EMT-XIII (UT-229/16) 2  

B.Sc.-7453-B   [ Y„Ã[˝Ã[˝ Y úˆÁÃ^ V–rÙ[˝Ó B.Sc.-7453-B  

7. The lengths of life of 25 electric bulbs of one kind 

and 15 of other kind were found to have 

standard deviations 259 and 115 hours 

respectively. Test 1% level of significance if the 

former kind of bulbs have less uniform quality 

than the latter, assuming that the populations in 

questions are normal.  

 [ Given that  P (F > 3·43 ) = 0·01 for an F (24, 14) 

variate ]. 

8. The regression lines for a bivariate sample are 

given by 052 =−+ yx  and 0832 =−+ yx  and 

let 122 =xS . Calculate the values of ySyx ,,    

and r. 

9. Define the terms consistent estimate and 

unbiased estimate of the population parameter. 

Show that the distribution of the sample is the 

statistical image of the population distribution. 

10. Calculate the median and mode of the following 

frequency distribution : 

Marks 10-19 20-29 30-39 
Frequency 8 11 15 

 

40-49 50-59 60-69 
17 17 7 

Group – C 

   Answer any four questions. 3 × 4 = 12 

11. Compute the standard error of the mean for 

simple random samples ( with replacement and 

without replacement ) of two families each from a 

population of 5 families which is given below :  

Family A B C D E 
Family size 4 3 2 5 7 

12. Explain what do you mean by point estimation 

and interval estimation. 

13. Write note on any one of the following : 

(a) Scatter diagram 

(b) Skewness of a distribution. 

14. Calculate the arithmetic mean of the following 

frequency distribution : 

Class-interval 0-9 10-19 20-29 30-39 
Frequency 15 20 25 24 

 

40-49 50-59 
12 34 

15. Distinguish between population and sample by 

illustrating examples. 
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16. The mean square deviation about –1 and 1 of   

the values of a sample ),...,,( 21 nxxx  are 7 and     

3 respectively. Find the standard deviation of the 

sample. 

17. Calculate the coefficient of correlation for the 

following data :  

x –3 –2 –1 0 1 2 3 
y 9 4 1 0 1 4 9 

 Interpret the result. 

18. What do you mean by central tendency of a 

frequency distribution ? What are its measures ? 

Illustrate any one of them. 

    
 


