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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 ) 

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* ^◊V n-%ÁEıÁ„Ã[˝Ã[˝ ÂEıÁ„XÁ a]aïˆ[˝ X]«XÁÃ[˝ a]Eı ◊[˝ªJ«ÙÓ◊Tˆ C 

Y“aÁÃ[˝ S C R c˜Ã^ TˆÁc˜„_ Y“]ÁS EıÃ[˝”X Â^,  
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R ≤≤ . 10 

2* (Eı) 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…SÔEıÁl˘ θ -AÃ[˝ AEı◊ªRÙO a]ta Y“ÁEÀıEı_X› 
]ÁX c˜Ã^ Tˆ„[˝ 2t , 2θ -AÃ[˝ AEı◊ªRÙO a]ta Y“ÁEÀıEı_X› 
]ÁX c˜„[˝* 6 

 (F) V«c˜O Y“EıÁÃ[˝ Y“◊TˆG]X ÂÃ[˝FÁ ◊_„F ÂVFÁX A[˝e Y“]ÁS 
EıÃ[˝”X Â^ V«c˜O Y“EıÁÃ[˝ Y“◊TˆG]X mSÁ„·¯Ã[˝ mSZı_ 
ac˜Y◊Ã[˝[˝Tˆ¤X mSÁ„·¯Ã[˝ [˝„GÔÃ[˝ aÁ„U a]ÁX*

 
4 

3* Y“]ÁS EıÃ[˝”X Â^ X]ÔÁ_ ( σ,m ) a]G–Eı ÂU„Eı ÂXCÃ^Á        

n %ÁEıÁ„Ã[˝Ã[˝ a]aïˆ[˝ X]«XÁÃ[˝ Â\ˆV]ÁX 2s  c˜„_ 2

2

σ
ns  Ac˜O 

X]«XÁ„·¯Ã[˝ X]«XÁL ◊X„[˝`X c˜„[˝ ( 1−n ) ÿëˆÁTˆ‹óˆÓ ]ÁyÁ ^«N˛ 
2χ  ◊X„[˝`X* 10 

4* (Eı) ◊X‰∂oˆÁN˛ Y◊Ã[˝aeFÓÁ ◊[˝\ˆÁLX ÂU„Eı ]W˝Ó]Á C 
aeFÓÁmÃ[˝” ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 6 

X∂ë̂ Ã[˝ 10-19 20-29 30-39 40-49 50-59 60-69 

Y◊Ã[˝aeFÓÁ 8 11 15 17 17 7 

 (F) ae◊l˘ä ªRÙO›EıÁ ◊_F«X : 4 
i) a]G–Eı C X]«XÁ 
ii) Yl˘YÁTˆc˜›X Y“ÁEÀıEı_X› ]ÁX* 

 ◊[˝\ˆÁG — Fı 
Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 
5* AEı◊ªRÙO a]G–„EıÃ[˝ HX±ºˆ %„Yl˘Eı◊ªRÙO c˜_  

 )0(,)(2)( 2 α
α

α
<<

−
= xxxf  

 Y“]ÁS EıÃ[˝”X Â^ AEı◊ªRÙO AEıEı %ÁEıÁ„Ã[˝Ã[˝ X]«XÁ 1x  aÁ„Y„l˘ 
Y…SÔEıÁ·¯ α -AÃ[˝ G◊Ã[˝úˆ %Á`eaÁ◊\ˆ◊w¯Eı Y“ÁEÀıEı_X› ]ÁX◊ªRÙO c˜Ã^ 

12x  A[˝e Y“ÁEÀıEı_X› ]ÁX◊ªRÙO Yl˘YÁTˆV«rÙ* 6 
6* ◊ªJÙXÁ [˝ÁVÁ„]Ã[˝ AEı◊ªRÙO [˝ c˜d Y…SÔEı ÂU„Eı 12 %ÁÃ^Tˆ„XÃ[˝ AEı◊ªRÙO 

a]aïˆ[˝ X]«XÁ G–c˜S Eı„Ã[˝ ÂVFÁ ÂG_ TˆÁ„VÃ[˝ CLX (G–Á„]) : 
3·86, 3·50, 4·12, 3·67, 4·08, 3·61, 3·79, 4·01, 
4·05, 3·91, 3·97, 3·72. Y…SÔ„EıÃ[˝ GQÕˆ CLX C Y“]ÁS 
◊[˝ªJ«ÙÓ◊TˆÃ[˝ LXÓ 95% %ÁÿöˆÁ %‹ôˆÃ[˝ V«◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* 
Y…SÔEı◊ªRÙO„Eı X]ÔÁ_ W˝Ã[˝Á Â^„Tˆ YÁ„Ã[˝* 6 
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7* XÃ^ LX %a«ÿöˆ ÂÃ[˝ÁG›„Eı AEı◊ªRÙO Cb«W˝ Y“„Ã^ÁG Eı„Ã[˝ TˆÁ„VÃ[˝ 
Ã[˝N˛ªJÙÁY [˝◊W˝ÔTˆ c˜CÃ^ÁÃ[˝ Â^ Y◊Ã[˝aeFÓÁX◊ªRÙO YÁCÃ^Á ÂG_ TˆÁ 
c˜_, 3, 7, 4, –1, –3, 6, – 4, 1, 5. 

 10% ae`Ã^ ]ÁyÁÃ^ Y“]ÁS EıÃ[˝”X Â^ Cb«W˝◊ªRÙO Ã[˝N˛ªJÙÁY [˝◊W˝ÔTˆ 
EıÃ[˝ÁÃ[˝ Âl˘‰y ÂEıÁ„XÁ \…ˆ◊]EıÁ G–c˜S Eı„Ã[˝ XÁ* ( A„l˘‰y 
Y…SÔEı◊ªRÙO„Eı X]ÔÁ_ W˝„Ã[˝ ◊X„Tˆ c˜„[˝*) [ Y“Vw¯ : 

050)861( ⋅=⋅>tP  Â^FÁ„X ÿëˆÁTˆ‹óˆÓTˆÁÃ[˝ ]ÁyÁ 8 ]* 6 
8* AEıLX Yl˘› ◊[˝`ÁÃ[˝V AEı◊ªRÙO YÁ„EÔı [˝„a 6 Y“EıÁ„Ã[˝Ã[˝ YÁ◊F 

Y^Ô„[˝l˘S Eı„Ã[˝X* 6 
 Y“EıÁÃ[˝ :         1     2    3     4     5    6 
 Y◊Ã[˝aeFÓÁ :    6     7    13   17    6     5  
 5% ae`Ã^ ]ÁyÁÃ^ YÃ[˝›l˘Á EıÃ[˝”X Â^, B ◊X◊V¤rÙ YÁ„EÔı    

YÁ◊FÃ[˝ %ÁG]„XÃ[˝ %X«YÁTˆ 1 : 1 : 2 : 3 : 1 : 1-AÃ[˝    
aÁ„U Y“Vw¯ X]«XÁ◊ªRÙO a«aeGTˆ ◊EıXÁ*  

 [ Y“Vw¯ : 050)0711( 2 ⋅=⋅>χP  ÿëˆÁTˆ‹óˆÓTˆÁÃ[˝ ]ÁyÁ 5 ] 
9* _◊Húˆ [˝GÔ X›◊Tˆ Y“„Ã^ÁG Eı„Ã[˝ AEı◊ªRÙO ◊•ªJÙ_ X]«XÁÃ[˝ X]«XÁ_ï˘ 

◊X\ˆ¤Ã[˝S ÂÃ[˝FÁ•Ã^ ◊XSÔÃ^ EıÃ[˝”X* 6 
10* ÂYÁÃ^Áag 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 
◊[˝\ˆÁG — Gı 

Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 
11* ÿëˆ›E ı◊TˆÃ[˝ (Statistical hypothesis) YÃ[˝›l˘Á aey‘Á‹ôˆ Y“U] 

Y“EıÁÃ[˝ C ◊•Tˆ›Ã^ Y“EıÁÃ[˝ }Á◊‹ôˆÃ[˝ aep˚Á ◊VX* 3 
12* Y“U] n ÿëˆÁ\ˆÁ◊[˝Eı aeFÓÁÃ[˝ GÁ◊S◊TˆEı GQÕˆ C a]ÓEı ◊[˝ªJ«ÙÓ◊Tˆ 

◊XSÔÃ^ EıÃ[˝”X* 3 
13* ae◊l˘ä ªRÙO›EıÁ ◊_F«X ( Â^ ÂEıÁX AEı◊ªRÙO ) : 3 

i) y‘]„^Ï◊GEı Y◊Ã[˝aeFÓÁ ÂÃ[˝FÁ 
ii) ◊[˝ÿô ˆ◊TˆÃ[˝ Y◊Ã[˝]ÁY a]…c˜* 

14* ◊X‰∂oˆÃ[˝ Y◊Ã[˝aeFÓÁ ◊[˝\ˆÁL„XÃ[˝ Â^Ï◊GEı GQÕˆ 18, TˆÁc˜„_      
p-AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 3 

ªJÙ_ ( x ) 13 15 17 19 20 + p 23 

Y◊Ã[˝aeFÓÁ  
( f ) 

8 2 3 4 5p 6 

15* aÁ^«LÓTˆÁÃ[˝ =dEı„bÔÃ[˝  2χ -◊[˝ªJÙÁÃ[˝ a∂ëˆ„μ˘ [˝ÓÁFÓÁ EıÃ[˝”X* 3 
16* ÂVFÁX Â^ a]Eı YÁUÔ„EıÓÃ[˝ ]ÁX ]…_ ◊[˝≥V«Ã[˝ =YÃ[˝ ◊X\ˆ¤Ã[˝ Eı„Ã[˝ 

XÁ, ◊Eı‹ô«ˆ Âïı_ Y◊Ã[˝[˝Tˆ¤„XÃ[˝ =YÃ[˝ ◊X\ˆ¤Ã[˝ Eı„Ã[˝* 3 
17* ◊X‰∂oˆ V«'LX [˝ÓÁªRÙOaÀ]ÓÁ„XÃ[˝ ◊[˝GTˆ 10 [˝ªK˜„Ã[˝Ã[˝ ÊªRÙO∫RÙO 

ÂEı◊Ã[˝Ã^Á„Ã[˝Ã[˝ Ã[˝Á„XÃ[˝ ÂïıÁÃ[˝ ÂVCÃ^Á c˜_ :   

 [˝ÓÁªRÙOaÀ]ÓÁX 
A 

[˝ÓÁªRÙOaÀ]ÓÁX 
B 

GQÕˆ Ã[˝ÁX 58·5 54·2 
Ã[˝Á„XÃ[˝ S.D. 5 3 

 Ã[˝ÁX EıÃ[˝ÁÃ[˝ Âl˘‰y ÂEıÁXÀ [˝ÓÁªRÙOaÀ]ÓÁX Â[˝◊` aÜ◊TˆY…SÔ TˆÁ ◊XSÔÃ^ 
EıÃ[˝”X* 3 

18* AEıLX =dYÁV„EıÃ[˝ =dYÁVX FÃ[˝ªJÙ ◊X∂oˆÃ[˝÷Y : 3 
EgıÁªJÙÁ]Á„_Ã[˝ ]…_Ó 9,600 ªRÙOÁEıÁ 
`“„]Ã[˝ ]…_Ó 7,680 ªRÙOÁEıÁ 
Y“TˆÓl˘ [˝ÓÃ^ 2,880 ªRÙOÁEıÁ 
%XÓÁXÓ [˝ÓÃ^ 3,840 ªRÙOÁEıÁ 

 =Y◊Ã[˝=N˛ TˆUÓ„Eı AEı◊ªRÙO YÁc˜O◊ªJÙ‰yÃ[˝ aÁc˜Á„^Ó Y“EıÁ` EıÃ[˝”X* 
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( English Version ) 
Group – A 

   Answer any two questions. 10 × 2 = 20 
1. If S and R be respectively the standard deviation 

and range of a random sample of size n then 

prove that 
42
222 RSn

R ≤≤ . 10 

2. a) If t is an unbiased estimate of population 

parameter θ , show that 2t  is a biased 

estimate of 2θ ; but if t is a consistent 

estimate of θ , then show that 2t  is also a 

consistent estimate of 2θ . 6 

 b) Write down two types of regression lines 
and prove that the product of two 
regression coefficients is equal to the 
square of the correlation coefficient. 4 

3. Prove that for a normal ( σ,m ) population the 

sampling distribution of the statistics 2

2

σ
ns  is 2χ  

distribution with ( 1−n ) degrees of freedom, 

where 2s  is the sample variance of a random 
sample of size n drawn from the given 
population. 10 

4. a) Calculate the median and mode of the 
following frequency distribution : 6 

Marks 10-19 20-29 30-39 40-49 50-59 60-69 

Frequency 8 11 15 17 17 7 

 b) Write short notes on sample and 
population, unbiased estimate.

 
4 

Group – B 

   Answer any three questions. 6 × 3 = 18 

5. Prove that the maximum likelihood estimate of 
the parameters α  of the population having 

density function )0(,)(2)( 2 α
α

α
<<

−
= xxxf  for a 

sample of unit size 1x  is 12x  and that this 

estimate is biased. 6  

6. 12 samples were taken from a large stock of nuts 
and their weights were recorded (in gram) as : 

 3·86, 3·50, 4·12, 3·67, 4·08, 3·61, 3·79, 4·01, 
4·05, 3·91, 3·97, 3·72. Find 95% confidence 
interval for average weight and the standard 
deviation of the population of weights assuming 
the population to be normal. 6 

7. Nine patients to whom a certain drug was 
administered, registered the following rise in 
blood pressure : 

 3, 7, 4, –1, –3, 6, – 4, 1, 5. 

 Test the hypothesis that the drug does not raise 
blood pressure, at 10% level of significance.           
[ Assume that the sample is from a normal 
population ]. [ Given 050)861( ⋅=⋅>tP  for           
8 degrees of freedom. ] 6 
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8. An ornithologist sitting in a park has spotted a 
number of birds belonging to categories. The 
exact classification is given below : 

 Category :      1     2     3     4     5    6 
 Frequency :    6     7    13   17    6     5  
 Test at 5% level of significance whether or not 

the data is compatible with the assumption that 
this particular park is visited by birds     
belonging to these six categories in the 
proportion  1 : 1 : 2 : 3 : 1 : 1.  

 [ Given 050)0711( 2 ⋅=⋅>χP , for 5 degrees of 
freedom ]. 6 

9. Determine regression lines of a bivariate sample 
using the method of least square. 6 

10. Find the sampling distribution of the mean of a 
sample of size n for the Poisson population. 6 

Group – C 
   Answer any four questions. 3 × 4 = 12 
11. Define Type-I and Type-II errors relating to 

statistical hypothesis testing. 3 
12. Find the mean and standard deviation of first     

n natural numbers. 3 
13. Write short note on ( any one ) : 3 

i) Cumulative frequency curve 
ii) Measures of dispersion. 

14. If the arithmetic mean of the following frequency 
distribution be 18, then find the value of p : 3  

Variable    
( x ) 13 15 17 19 20 + p 23 

Frequency 
 ( f ) 8 2 3 4 5p 6 

15. Discuss about 2χ -test of goodness of fit. 3 
16. Show that standard deviation (S.D.) is 

independent of the change of origin but depends 
on the change of scale. 3 

17. Two batsmen performed the following scores in 
their test career over the last 10 years :  

 
Batsman 

A 
Batsman 

B 
Average runs scored by 58·5 54·2 

S.D. of runs 5 3 
 Which batsman appears to be more consistent ? 
   3 
18. Production cost of a producer is given below : 3 

Cost of raw material Rs. 9,600 
 Cost of labour Rs. 7,680 
 Direct expenditure Rs. 2,880 
 Other expenditure Rs. 3,840 

 Draw a pie chart to represent the above data. 

    
 


