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ÿoˆÁTˆEı YÁPˆy‘] ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á 
 ( BDP Term End Examination ) 
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B◊¨K˜Eı YÁPˆy‘] ( Elective Course ) 

G◊STˆ ( Mathematics ) 
y„Ã^ÁV` Yy ( 13th Paper ) 

Statistics and its Application : EMT-13 
a]Ã^  f ªV«c˜O H∞RÙOÁ (Time : 2 Hours)  

Y…SÔ]ÁX  f 50 (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* (Eı) ÂEıÁX AEı◊ªRÙO a]G–„EıÃ[˝ a½ˆÁ[˝XÁ \ˆÃ[˝ %„Yl˘Eı◊ªRÙO c˜_ 

θθ 1)1()( −−== xxXP * ]«FÓ Y“Eıî 

50:0 ⋅=θH  [˝XÁ] È[˝Eı◊îEı Y“Eıî 10:1 ⋅=θH  
[˝◊SÔTˆ 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 5-AÃ[˝ a]ÁX [˝Á 

TˆÁÃ[˝ ÂU„Eı [˝QÕˆ c˜Ã^* Y“U] Y“EıÁÃ[˝ A[˝e ◊•Tˆ›Ã^ Y“EıÁÃ[˝ 

}Á◊‹ôˆÃ[˝ a½ˆˆÁ[˝XÁ ◊XSÔÃ^ EıÃ[˝”X* 3 + 3 

 (F) Y“]ÁS EıÃ[˝”X ^◊V ÂEıÁ„XÁ ÿëˆ›E ı◊TˆÃ[˝ YÃ[˝›l˘ÁÃ^ ◊•Tˆ›Ã^ 

Y“EıÁÃ[˝ }Á◊‹ôˆÃ[˝ a½ˆˆÁ[˝XÁ β  c˜Ã^ TˆÁc˜„_ ÿëˆ›E ı◊TˆÃ[˝ 

YÃ[˝›l˘ÁÃ[˝ `◊N˛ = β−1 . 4 

2* (Eı) AEı◊ªRÙO ï«ı„_Ã[˝ 10 LX [˝Á_Eı [˝Á◊_EıÁÃ[˝ AEı◊ªRÙO a]aïˆ[˝ 

X]«XÁ aeG–c˜ Eı„Ã[˝ ÂVFÁ ÂG_ TˆÁ„VÃ[˝ CLX (YÁ=„≥Qˆ) 

38, 36, 45, 40, 35, 39, 44, 45, 33 A[˝e 37* 

[˝Á_Eı [˝Á◊_EıÁÃ[˝ CL„XÃ[˝ Y…SÔ„EıÃ[˝ G‰QÕˆÃ[˝ 95% %Áÿö̂ Á 

%‹ôˆÃ[˝◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* Y“Vw¯ %Á‰ªK˜, ÿëˆÁTˆ‹óˆÓTˆÁÃ[˝ ]ÁyÁ      

9 c˜„_ 0250)2622|(| ⋅=⋅>tP . 4 

 (F) AEı◊ªRÙO a]G–„EıÃ[˝ a½ˆÁ[˝XÁ \ˆÃ[˝ %„Yl˘Eı◊ªRÙO c˜_  

  )0;10()( 1 ><<= − μμ μ xxxf . 

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

EıÃ[˝”X* 6 

3* (Eı) X›‰ªJÙ AEı◊ªRÙO Y◊Ã[˝aeFÓÁ ◊[˝\ˆÁLX ªK˜Eı ÂVCÃ^Á c˜_ : 

ÈV◊XEı ]L«Ã[˝› (ªRÙOÁEıÁÃ^) 50-55 55-60 60-65 65-70 

`“◊]„EıÃ[˝ aeFÓÁ 5 20 10 10 
 

70-75 75-80 80-85 85-90 
9 6 12 8 
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  X›‰ªJÙÃ[˝ ]ÁXm◊_ ◊XSÔÃ^ EıÃ[˝”X : 

i) 80 ªRÙOÁEıÁÃ[˝ X›‰ªJÙ YÁ◊Ã[˝`“◊]Eı YÁÃ^ A]X `“◊]„EıÃ[˝ 

aeFÓÁ, 

ii) 65 ªRÙOÁEıÁ A[˝e TˆÁÃ[˝ Â[˝◊` ◊Eı‹ô«ˆ 85 ªRÙOÁEıÁÃ[˝ Eı] 

]L«Ã[˝› YÁÃ^ A]X `“◊]„EıÃ[˝ aeFÓÁ, 

iii) ]L«Ã[˝›Ã[˝ Â^Ï◊GEı GQÕˆ* 1+ 2 + 3 

 (F) ÂEıÁ„XÁ V«◊ªRÙO ªJÙ_Eı x A[˝e y-AÃ[˝ a]Eı ◊[˝ªJ«ÙÓ◊Tˆ 

^UÁy‘„]  )0(>xσ  A[˝e )0(>yσ  c˜„_ Y“]ÁS 

EıÃ[˝”X ªJÙ_Eı•„Ã^Ã[˝ ac˜Y◊Ã[˝[˝Tˆ¤X mSÁ·¯ 

yx

yxvaryxvar
r

σσ4
})()({ −−+

= , Â^FÁ„X var ( x ) 

c˜_ x-AÃ[˝ Â\ˆV]ÁX* 4 

4* (Eı) AEı◊ªRÙO ªJÙ_„EıÃ[˝ 250 ◊ªRÙO ]Á„XÃ[˝ Y◊Ã[˝aeFÓÁ ◊[˝\ˆÁLX 

ÂU„Eı Y“Áä Â^Ï◊GEı GQÕˆ A[˝e a]Eı YÁUÔEıÓ ^UÁy‘„] 

54 A[˝e 3 * YÃ[˝[˝TˆfiEıÁ„_ ÂVFÁ ÂG_ V«◊ªRÙO ]ÁX     

64 A[˝e 50 \«ˆ_ Eı„Ã[˝ Â_FÁ c˜„Ã^‰ªK˜, Â^FÁ„X a◊PˆEı 

]ÁX ^UÁy‘„] 62 A[˝e 52* Â^Ï◊GEı GQÕˆ A[˝e a]Eı 

YÁUÔ„EıÓÃ[˝ a◊PˆEı ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 2 + 3 

 (F) AEıLX Yl˘› ◊[˝`ÁÃ[˝V AEı◊ªRÙO YÁ„EÔı [˝„a 6 Y“EıÁ„Ã[˝Ã[˝ 

YÁF› Y^Ô„[˝l˘S Eı„Ã[˝X A[˝e TˆÁ ◊X‰∂oˆ Y“Vw¯ : 

Y“EıÁÃ[˝ 1 2 3 4 5 6 

Y◊Ã[˝aeFÓÁ 6 7 13 17 6 5 

  5% ae`Ã^]ÁyÁÃ^ B ◊X◊V¤rÙ YÁ„EÔı YÁF›Ã[˝ %ÁG]„XÃ[˝ 
%X«YÁTˆ 1 : 1 : 2 : 3 : 1 : 1-AÃ[˝ aÁ„U Y“Vw¯ 
X]«XÁ◊ªRÙO 5% ae`Ã^]ÁyÁÃ^ aÁ^«LÓ ◊Eı XÁ TˆÁ YÃ[˝›l˘Á 
EıÃ[˝”X* Y“Vw¯ 050)0711( 2 ⋅=⋅>χP , Â^FÁ„X 
ÿëˆÁTˆ‹óˆÓTˆÁÃ[˝ ]ÁyÁ 5* 5 

◊[˝\ˆÁG — Fı 

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

5* ac˜Y◊Ã[˝[˝Tˆ¤X mSÁ„·¯Ã[˝ AEı◊ªRÙO %Áe◊`Eı TˆUÓ ÂU„Eı Y“Áä 
Zı_ÁZı_m◊_ ◊X∂oˆÃ[˝÷Y : 

 x-AÃ[˝ Â\ˆV]ÁX = 9, Y“◊TˆG]X ÂÃ[˝FÁ•Ã^ : 
066108 =+− yx , 2141840 =− yx . 

 =N˛ TˆUÓ ÂU„Eı X›‰ªJÙÃ[˝ ]ÁXm◊_ ◊XSÔÃ^ EıÃ[˝”X : 

i) x A[˝e y -AÃ[˝ GQÕˆ ]ÁX 

ii) x A[˝e y-AÃ[˝ ac˜Y◊Ã[˝[˝Tˆ¤X mSÁ·¯ (r )  

iii) y-AÃ[˝ a]Eı ◊[˝ªJ«ÙÓ◊Tˆ* 2 + 2 + 2 

6* { 1, 3, 5 } Ac˜O ÂaªRÙO◊ªRÙO 3 %ÁEıÁ„Ã[˝Ã[˝ AEı◊ªRÙO aa›] a]G–Eı„Eı 
Y“EıÁ` Eı„Ã[˝* Ac˜O a]G–Eı ÂU„Eı ªJÙÃ^X EıÃ[˝Á 2 %ÁEıÁ„Ã[˝Ã[˝ Â^- 

ÂEıÁ„XÁ a]a½ˆˆ[˝ X]«XÁÃ[˝ (Y«XfÿöˆÁYXÁ◊[˝c˜›X) Âl˘‰y X]«XÁL 
◊X„[˝`„XÃ[˝ GQÕˆ A[˝e X]«XÁ G‰QÕˆÃ[˝ a]Eı }Á◊‹ôˆ ◊XSÔÃ^ EıÃ[˝”X*6 
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7* ÿëˆ›EıÁ^Ô Y“Eıî YÃ[˝›l˘ÁÃ[˝ Âl˘‰y ◊X∂oˆ◊_◊FTˆ ◊[˝bÃ^m◊_ 

=VÁc˜Ã[˝Sac˜ [˝ÓÁFÓÁ EıÃ[˝”X : 

i) aÃ[˝_ Y“Eıî 

ii) ◊]`“ Y“Eıî 

iii) ae`Ã^Áá˚_* 2 × 3 

8* Yl˘YÁTˆ`…XÓ A[˝e a]ta Y“ÁEÀıEı_Eı [˝_„Tˆ ◊Eı Â[˝ÁMıÁÃ^ TˆÁ 

[˝ÓÁFÓÁ EıÃ[˝”X* ÂVFÁX Â^, X]«XÁ_ï˘ GQÕˆ a]G–Eı G‰QÕˆÃ[˝ 

a]ta Y“ÁEÀıEı_Eı c˜Ã^* 2 + 4 

9* AEıc˜O ◊`„î ◊X^«N˛ V«◊ªRÙO EıÁÃ[˝FÁXÁ A C B-AÃ[˝ `“◊]Eı„VÃ[˝ 

ÈV◊XEı Â[˝TˆX aey‘Á‹ôˆ TˆUÓa]…c˜ ◊X∂oˆÃ[˝÷Y : 

 EıÁÃ[˝FÁXÁ A EıÁÃ[˝FÁXÁ B 

`“◊]Eı aeFÓÁ 550 650 

GQÕˆ Â[˝TˆX (ªRÙOÁEıÁÃ^) 50 45 

a]Eı YÁUÔEıÓ (ªRÙOÁEıÁÃ^) 10 10·5 

 X›‰ªJÙÃ[˝ Y“`¬m◊_Ã[˝ =w¯Ã[˝ ◊VX : 

i) ÂEıÁXÀ EıÁÃ[˝FÁXÁ A [˝Á B [˝Ó◊N˛GTˆ Â[˝Tˆ„XÃ[˝ Âl˘‰y 

Â[˝◊` Y◊Ã[˝[˝Tˆ¤X`›_ ?  

ii) A C B =\ˆÃ^ EıÁÃ[˝FÁXÁÃ[˝ `“◊]Eı„VÃ[˝ AEı‰y ◊[˝„[˝ªJÙXÁ 

Eı„Ã[˝ ÈV◊XEı Â[˝Tˆ„XÃ[˝ GQÕˆ C a]Eı ◊[˝ªJ«ÙÓ◊Tˆ ◊XSÔÃ^ 

EıÃ[˝”X* 2 + 4 

10* AEı◊ªRÙO a]G–„EıÃ[˝ ◊X„[˝`„XÃ[˝ a½ˆÁ[˝XÁ HX±ºˆ %„Yl˘Eı◊ªRÙO c˜_ 

                 
θ
1 ,  θ≤≤ x0  

                  0, %XÓy 

 a]G–Eı◊ªRÙO ÂU„Eı nXXX ,...,, 21 AEı◊ªRÙO a]a½ˆˆ[˝ X]«XÁ 

aeG–c˜ EıÃ[˝Á c˜_* ÂVFÁX Â^ Ac˜O X]«XÁÃ[˝ ◊\ˆ◊w¯„Tˆ Y“Áä      

θ -AÃ[˝  G◊Ã[˝úˆ %Á`eaÁ◊\ˆ◊w¯Eı Y“ÁEÀıEı_X› ]ÁX◊ªRÙO c˜_ 

),...,,(max 21 nXXX  

  Â^FÁ„X ),...,(max 21 nXXX  c˜_ nXXX ...,, 21 -AÃ[˝ 

]„W˝Ó [˝ c˜w¯] ]ÁX* 6 

◊[˝\ˆÁG — Gı 

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

11* ÂVFÁX Â^, ÂEıÁ„XÁ UÁ„]ÔÁ◊]ªRÙOÁ„Ã[˝Ã[˝ aÁc˜Á„^Ó Y◊Ã[˝◊]Tˆ 

TˆÁY]ÁyÁÃ[˝ Â^Ï◊GEı GQÕˆ Âa◊≥RÙO‰G–Qˆ [˝Á ZıÁ„Ã[˝Xc˜Ác˜OªRÙO Âïı„_Ã[˝ 

=YÃ[˝ ◊X\ˆ¤Ã[˝ Eı„Ã[˝ XÁ, ◊Eı‹ô«ˆ m„SÁw¯Ã[˝›Ã^ GQÕˆ Âïı„_Ã[˝ =YÃ[˝ 

◊X\ˆ¤Ã[˝`›_* Y“Vw¯ Âa◊≥RÙO‰G–Qˆ C ZıÁ„Ã[˝Xc˜Ác˜OªRÙO Âïı„_Ã[˝ a+EÔı 

59
32 CF =− , Â^FÁ„X F = ZıÁ„Ã[˝Xc˜Ác˜OªRÙO TˆÁY]ÁyÁ A[˝e     

C = Âa◊≥RÙO‰G–Qˆ TˆÁY]ÁyÁ* 3 

f ( x ) =  
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12* 8 ◊ªRÙO ]«V–Á„Eı AEı‰y =d„l˘YS EıÃ[˝ÁÃ[˝ YÃ[˝ head YQÕˆÁÃ[˝ 

aeFÓÁ„Eı _l˘Ó EıÃ[˝Á c˜‰¨K˜* =N˛ YÃ[˝›l˘Á◊ªRÙO 256 [˝ÁÃ[˝ EıÃ[˝ÁÃ[˝ 

YÃ[˝ head YQÕˆÁÃ[˝ aeFÓÁ„Eı ( f )-ÂEı x-AÃ[˝ ◊[˝◊\ˆ~ ]Á„XÃ[˝ 

LXÓ X›‰ªJÙÃ[˝ aÁÃ[˝S›„Tˆ Y“EıÁ` EıÃ[˝Á c˜_ : 
x  0 1 2 3 4 
f  1 9 26 59 72 

 
5 6 7 8 
52 29 7 1 

 =Y„Ã[˝Ã[˝ aÁÃ[˝S› ÂU„Eı T ˆTˆ›Ã^ ªJÙT«ˆUÔEı, ªJÙT«ˆUÔ V`]Eı A[˝e      

27-Tˆ] `TˆTˆ]Eı◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* 3 

13* AEı◊ªRÙO X]ÔÁ_ a]G–„EıÃ[˝ GQÕˆ C a]Eı ◊[˝ªJ«ÙÓ◊Tˆ ^UÁy‘„]     

0·1 A[˝e 2·1* Ac˜O a]G–Eı ÂU„Eı ÂXCÃ^Á 900 %ÁEıÁ„Ã[˝Ã[˝ 

a]a½ˆˆ[˝ X]«XÁÃ[˝ X]«XÁ GQÕˆ @SÁ±¡Eı ( –ve ) c˜CÃ^ÁÃ[˝ a½ˆÁ[˝XÁ 

◊XSÔÃ^ EıÃ[˝”X* Y“Vw¯ %Á‰ªK˜, 

07650d
2
1

431

2/2
⋅=∫

∞

⋅

− xe x
π

. 3 

14* W˝Ã[˝Á ^ÁEı )( xxbyy yx −=−  A[˝e )( yybxx xy −=−

a]›EıÃ[˝SV«◊ªRÙO ^UÁy‘„] x-AÃ[˝ =YÃ[˝ y-AÃ[ A[˝e y-AÃ[˝ =YÃ[˝    

x-AÃ[˝ Y“◊TˆG]X ÂÃ[˝FÁÃ[˝ a]›EıÃ[˝S* Ac˜O V«c˜O aÃ[˝_„Ã[˝FÁÃ[˝ 

%‹ôˆ[˝ÔTˆfi ÂEıÁ„SÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X, ^FX (i) 0=r  A[˝e  

(ii) 1=r , Â^FÁ„X r = ac˜Y◊Ã[˝[˝Tˆ¤X mSÁ·¯ A[˝e yx,  c˜_ 

^UÁy‘„] x C y-AÃ[˝ GQÕˆ ]ÁX* 3  

15* AEı◊ªRÙO ªJÙ_„EıÃ[˝ AEı◊ªRÙO ◊X◊V¤rÙ ]Á„XÃ[˝ aÁ„Y„l˘ ◊XSfiTˆ ◊[˝ªJ«ÙÓ◊TˆÃ[˝ 

[˝„GÔÃ[˝ a]◊rÙ a[˝Ô◊X∂oˆ c˜„_ Y“]ÁS EıÃ[˝”X Â^ ªJÙ_Eı◊ªRÙOÃ[˝ Â^Ï◊GEı 

GQÕˆ B ◊X◊V¤rÙ ]Á„XÃ[˝ a]ÁX* 3 

16* ^◊V ),...,,( 21 nxxxtt =  a]G–Eı Y…SÔEıÁ·¯ θ -AÃ[˝ a]ta 

Y“ÁEÀıEı_X›]ÁX c˜Ã^, TˆÁc˜„_ ÂVFÁX Â^, t
n

n
1+

 Ac˜O X]«XÁ·¯◊ªRÙO 

θ -AÃ[˝ a]ta Y“ÁEÀıEı_X› ]ÁX c˜„[˝* 3 

17* Y“U] N aeFÓEı ÿëˆÁ\ˆÁ◊[˝Eı aeFÓÁÃ[˝ GQÕˆ C Â\ˆV]ÁX ◊XSÔÃ^ 

EıÃ[˝”X* 1 + 2 

18* ÂEıÁX YÃ[˝›l˘ÁÃ^ Y“Áä X∂ëˆ„Ã[˝Ã[˝ X]ÔÁ_ ◊X„[˝`„XÃ[˝ GQÕˆ A[˝e 

a]Eı ◊[˝ªJ«ÙÓ◊Tˆ ^UÁy‘„] 100 A[˝e 12 Y“Vw¯ c˜„_ X›‰ªJÙÃ[˝ 

Ã[˝Á◊` V«◊ªRÙOÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 

i) 64 %ÁEıÁ„Ã[˝Ã[˝ a]a½ˆ[˝ X]«XÁÃ[˝ GQÕˆ ]ÁX 103 %„Yl˘Á 

[˝ c˜w¯Ã[˝ c˜CÃ^ÁÃ[˝ a½ˆÁ[˝XÁ * Y“Vw¯ %Á‰ªK˜, 

9770d
2
1

2
2/2

⋅=∫
∞−

− xe x
π

 

ii) 16 %ÁEıÁ„Ã[˝Ã[˝ a]a½ˆ[˝ X]«XÁÃ[˝ GQÕˆ ]ÁX 103 %„Yl˘Á 

[˝ c˜w¯Ã[˝ c˜CÃ^ÁÃ[˝ a½ˆÁ[˝XÁ* Y“Vw¯ %Á‰ªK˜,

8410d
2
1

1
2/2

⋅=∫
∞−

− xe x
π

. 1  + 1  
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 ( English Version ) 
Group – A 

   Answer any two questions. 10 × 2 = 20 

1. a) The probability mass function of a random 

variable given by θθ 1)1()( −−== xxXP . We 

need to decide between 50:0 ⋅=θH  vs 

10:1 ⋅=θH  by following method. 

  0H  will be rejected if 5≥x . Find out the 

probability of type-I and type-II error. 3 + 3 
 b) Prove that if β  be the probability of type-II 

error in hypothesis testing, then power of 
test is β−1 . 4  

2. a) The weights (in lbs) of 10 students 
randomly chosen from a school are 
following : 

  38, 36, 45, 40, 35, 39, 44, 45, 33 and 37. 
  Assuming that the weights are normally 

distributed find a 95% confidence               
interval of the population mean. Given             
that for 9 degrees of freedom 

0250)2622|(| ⋅=⋅>tP . 4 

 b) The probability mass function of a 
population is given by 

)0;10()( 1 ><<= − μμ μ xxxf . Find the 

maximum likelihood estimator (MLE) of μ .  

   6 

3. a) A frequency distribution table is given 
below : 

Daily wages (Rs.) 50-55 55-60 60-65 65-70 
No. of workers 5 20 10 10 

 

70-75 75-80 80-85 85-90 
9 6 12 8 

  Find out the following : 
i) Number of workers whose daily wages 

is less than Rs. 80, 
ii) Number of workers whose daily wages 

is more than or equal to Rs. 65 and 
less than Rs. 85, 

iii) Arithmetic mean of wages. 1 + 2 + 3 
 b) If )0(>xσ  and )0(>yσ  be the standard 

deviation of two variables x and y 
respectively then prove that, the correlation 
coefficient between x and y, 

yx

yxvaryxvar
r

σσ4
})()({ −−+

= ,  

  where var ( x ) = variance of x. 4 
4. a) For a distribution of 250 values of a 

variable, calculation showed that the   
mean and standard deviation were 54 and 
3 respectively. It was however, discovered 
on checking that the two numbers 64 and 
50 in the original data were wrongly   
written in place of correct values 62 and   
52 respectively. Calculate correct mean and 
standard deviation. 2 + 3 
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 b) An ornithologist sitting in a park has 

spotted a number of birds belonging to       

6 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               
6 categories in the proportion  

  1 : 1 : 2 : 3 : 1 : 1.   Given   that 

050)0711( 2 ⋅=⋅>χP  for 5 degrees of 

freedom. 5 

Group – B 

   Answer any three questions. 6 × 3 = 18 
5. From the partial records of correlation data the 

following results are legible : 

 Variance of x is 9, Regression lines are 

066108 =+− yx  and 2141840 =− yx . Find out 

the following : 

i) The mean values of x and y 

ii) The correlation coefficient (r ) between x 

and y 

iii) The standard deviation of y. 2 + 2 + 2 

6. A random sample (without replacement) of size 2 
has been drawn from a finite population 
containing the set { 1, 3, 5 } of size 3. Find out 
the sample mean and standard error of sample 
mean. 6 

7. Explain with example what you mean by the 
following terms in the context of hypothesis 
testing : 
i) Simple Hypothesis 
ii) Composite Hypothesis 

iii) Critical region. 2 × 3 
8. Explain what is unbiased and consistent 

estimator. Show that sample mean is a 
consistent estimator of population mean. 2 + 4 

9. The daily wages paid to the workers in two firms, 
A and B belonging to the same industry are given 
below :  
 Firm A Firm B 
No. of workers 550 650 
Average daily wages (Rs.) 50 45 
Standard deviation (Rs.) 10 10·5 

 Answer the following questions : 

i) Which firm A or B has greater variability in 

individual wages ? 

ii) Find out the average and standard 

deviation of daily wages of all workers in 

two firms taken together. 2 + 4 
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10. The probability distribution function of a 
population is  

                 
θ
1 ,  θ≤≤ x0  

                  0, otherwise 
 Let nXXX ,...,, 21  be a random sample from 

above distribution. Show that the maximum 
likelihood estimator of θ  based on this sample is 

),...,,(max 21 nXXX , where ),...,(max 21 nXXX  is 

the maximum value of nXXX ...,, 21 . 6 

Group – C 
   Answer any four questions. 3 × 4 = 12 
11. Show that in finding the arithmetic mean of set 

of readings on a thermometer, it does not matter 
whether we measure temperature in Centigrade 
or Fahrenheit, but that in finding the geometric 
mean it does matter which scale we use. Given 

59
32 CF =− , where F = temperature in 

Fahrenheit and C = temperature in Centigrade. 3 
12. 8 coins are tossed together and number of heads 

resulting was noted. The operation was repeated 
256 times and number of heads ( f ) that were 
obtained for different values of x were shown in 
the following table : 

x 0 1 2 3 4 5 6 7 8 
f 1 9 26 59 72 52 29 7 1 

 Calculate 3rd quartile, 4th decile and 27th 

percentile from the table. 3 

13. A sample of size 900 has been drawn from a 

normal population with mean = 0·1 and standard 

deviation = 2·1. Find out the probability that the 

sample mean is negative ( –ve ). 

 Given that 07650d
2
1

431

2/2
⋅=∫

∞

⋅

− xe x
π

. 3 

14. Assume )( xxbyy yx −=−  and )( yybxx xy −=−  

are the equation of regression lines of y on x and 

x on y respectively. Find out the angle between 

these two lines when (i) 0=r  and (ii) 1=r , 

where r = coefficient of correlation and yx,  are 

the means of x and y respectively. 3 

15. Prove that the sum of the squares of deviation of 

a set of values is minimum, when taken about 

mean. 3 

16. If ),...,,( 21 nxxxtt =  be a consistent estimator of 

a population parameter θ , then show that 

t
n

n
1+  is also a consistent estimator of θ . 3 

17. Find mean and variance of first N natural 

numbers. 1 + 2 

f ( x ) =  
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18. Given that the marks obtained in a test is 

normally distributed with a mean 100 and 

standard deviation 12. Find  

i) the probability that a random sample of   

64 scores will have mean greater than 103.             

Given, 9770d
2
1

2
2/2

⋅=∫
∞−

− xe x
π

  

ii) the probability that a random sample of    

16 scores will have mean greater than 103.             

Given, 8410d
2
1

1
2/2

⋅=∫
∞−

− xe x
π

. 1 + 1 

    
 


