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B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

AEıÁV` Yy ( 11th Paper : Numerical Analysis ) 
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  
( Y…SÔ]ÁX : 25 ) 

   1Xe Y“`¬ A[˝e %XÓ Â^-ÂEıÁX ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX* :  
1* (Eı) 5=x  c˜„_ˆ 123 −+= xxN -AÃ[˝ ]ÁX ◊XSÔ„Ã^, 

2325 ⋅=  W˝Ã[˝„_ N-AÃ[˝ ◊XSfiTˆ ]Á„X %Á„Y◊l˘Eı 

}Á◊‹ôˆ C `TˆEıÃ[˝Á }Á◊‹ôˆ EıTˆ ? 4 
 (F) ◊X∂oˆ◊_◊FTˆ aeFÓÁm◊_Ã[˝ Âl˘‰y ªJÙÁÃ[˝ %·¯ Y^Ô‹ôˆ %Áa~ 

]ÁX ◊XSÔÃ^ EıÃ[˝”X A[˝e %Á„Y◊l˘Eı }Á◊‹ôˆ ◊XSÔÃ^ EıÃ[˝”X : 
   (i) 2·562895,     (ii) 0·00024378,         

   (iii) 12·124567. 1 + 1 + 1  
%U[˝Á 

 (Eı) Δx = 0·005 C Δy = 0·001 ^UÁy‘„] x = 2·11 

A[˝e y = 4·15-AÃ[˝ YÃ[˝] }Á◊‹ôˆÃ[˝ Y◊Ã[˝]ÁS c˜„_,      

x + y -AÃ[˝ ]ÁX ◊XSÔ„Ã^ %Á„Y◊l˘Eı }Á◊‹ôˆÃ[˝ Y◊Ã[˝]ÁS 

EıTˆ ? 4 

 (F) Y“]ÁS EıÃ[˝”X : )(2cossin42cos 22 hxhx +−=Δ . 

   3 

2* ◊X=ªRÙO„XÃ[˝ %G– %‹ôˆfY“„l˘YS a…y◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X* 6 

3* ◊[˝\ˆÁLX %‹ôˆÃ[˝ a…y Y“„Ã^ÁG Eı„Ã[˝ Y“]ÁS EıÃ[˝”X :  
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4* X›‰ªJÙÃ[˝ aÁÃ[˝◊S„Tˆ x-AÃ[˝ ]Á„XÃ[˝ LXÓ f ( x )-AÃ[˝ ]ÁX ÂVCÃ^Á 

%Á‰ªK˜* B aÁÃ[˝◊SÃ[˝ aÁc˜Á„^Ó f ( x )-AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X 

A[˝e f ( 3 )-AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 6 
x –1 0 1 
f ( x ) 9 5 2 

5* aÁe◊FEı Yà˘◊Tˆ„Tˆ ÆœÙÁ◊YLÃ^QˆÁ„_Ã[˝ a…y◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X A[˝e B 

a…‰yÃ[˝ }Á◊‹ôˆÃ[˝ Y◊Ã[˝]ÁS ◊_F«X* 6 

6* ◊a+a„XÃ[˝ 
3
1  a…y [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ x

x
x d

1

6

0
∫ +

-AÃ[˝ ]ÁX 

Eı]Y„l˘ ªK˜Ã^◊ªRÙO %‹ôˆÃ[˝Á_ ◊X„Ã^ ◊XSÔÃ^ EıÃ[˝”X* 6 
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7* %Ã^_Á„Ã[˝Ã[˝ Yà˘◊Tˆ Y“„Ã^ÁG Eı„Ã[˝, %[˝Eı_ a]›EıÃ[˝S ÂU„Eı      

y ( 0·7 )-AÃ[˝ ]ÁX ªJÙÁÃ[˝ V`◊]Eı ÿöˆÁX Y^Ô‹ôˆ ◊XSÔÃ^ EıÃ[˝”X, ^FX 

ÈVHÔÓ-W˝ÁY h = 0·1, 
x

y
x
y

+
−=

1d
d A[˝e 2)30( =⋅y . 6 

 ◊[˝\ˆÁG — Fı 

  ( Y…SÔ]ÁX : 25 ) 

  8Xe Y“`¬ A[˝e %XÓ Â^-ÂEıÁX ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX* : 

8* f ( x ) = 0 a]›EıÃ[˝„SÃ[˝ [˝Áÿôˆ[˝ [˝›L ◊XSÔ„Ã^Ã[˝ LXÓ a]◊•Fâ¯X 

Yà˘◊Tˆ◊ªRÙO [˝SÔXÁ EıÃ[˝”X* 7 

%U[˝Á 

 f ( x ) = 0 a]›EıÃ[˝„SÃ[˝ [˝Áÿôˆ[˝ [˝›L ◊XSÔ„Ã^ ◊X=ªRÙOX-Ã[˝ÓÁZıaX 

Yà˘◊Tˆ◊ªRÙO [˝SÔXÁ EıÃ[˝”X A[˝e AÃ[˝ LÓÁ◊]◊TˆEı TˆÁdY^Ô ◊XSÔÃ^ 

EıÃ[˝”X* 7 

9* GÁ=a-aÁc˜O„Qˆ_ Yà˘◊Tˆ Y“„Ã^ÁG Eı„Ã[˝ ÈÃ[˝◊FEı a]›EıÃ[˝S 

a]…„c˜Ã[˝ a]ÁW˝ÁX EıÃ[˝”X, ◊TˆX aÁUÔEı %·¯ Y^Ô‹ôˆ £à˘ : 

 11293 321 =−+ xxx , 241324 321 =++ xxx , 

824 321 −=+− xxx . 6 

10* EıYªRÙO-%[˝ÿöˆÁX (Regula-Falsi) Yà˘◊Tˆ Y“„Ã^ÁG Eı„Ã[˝ 

0223 =−+ xx  a]›EıÃ[˝S◊ªRÙOÃ[˝ AEı◊ªRÙO [˝Áÿôˆ[˝ [˝›L ◊XSÔÃ^ 

EıÃ[˝”X Â^◊ªRÙO ªJÙÁÃ[˝ V`◊]Eı ÿöˆÁX Y^Ô‹ôˆ £à˘* 6 

11* X›‰ªJÙÃ[˝ ]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ [˝Óÿôˆ-]ÓÁ◊ÆœÙj ◊XSÔÃ^ EıÃ[˝”X : 6 
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A   

12* 7 111 -AÃ[˝ ]ÁX Â^ ÂEıÁX a«◊[˝W˝ÁLXEı Yà˘◊Tˆ„Tˆ ◊XSÔÃ^ 

EıÃ[˝”X* 6 

13* ◊X‰ªJÙÃ[˝ %[˝Eı_X a]›EıÃ[˝S ÂU„Eı Ã[˝”„Ü-E«ıvÙÁ Yà˘◊Tˆ Y“„Ã^ÁG 

Eı„Ã[˝ y (1·1)-AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X :  6 

 3.
d
d yx

x
y
= , ^FX 1)1( =y , 10 ⋅=h . 

14* ◊X∂oˆ◊_◊FTˆ ]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ ◊[˝◊`rÙ ]ÁX C ◊[˝◊`rÙ Â\ˆkÙÃ[˝m◊_ ◊XSÔÃ^ 

EıÃ[˝”X : 6 
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English Version 
 

Group – A 
( Full Marks : 25 ) 

  Answer Question No.1 and any three questions.  

1. (a) Find the value of 123 −+= xxN  when 

5=x . Find the relative error and relative 

percentage errors of N  when 2325 ⋅= . 4 

 (b) Round-up the numbers up to four 
significant figures and find the relative 
errors : (i) 2·562895, (ii) 0·00024378,        
(iii) 12·124567. 1 + 1 + 1 

OR 
 (a) Find the relative error in computation of      

x + y for x = 2·11 and y = 4·15 having 
absolute errors Δx = 0·005 and Δy = 0·001 
respectively. 4 

 (b) Prove that )(2cossin42cos 22 hxhx +−=Δ .  

   3 
2. Establish the Newton's forward interpolation 

formula. 6 
3. Using Divided Difference formula prove that 
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4. Using difference table, find f ( x ) and f ( 3 ) when  

x –1 0 1 
f ( x ) 9 5 2 

  6 

5. Establish the Trapezoidal rule for integration and 
write down the error in this rule. 6 

6. Find the value of x
x

x d
1

6

0
∫ +

, using Simpson's     

3
1  rd rule  and 6-divisions of interval. 6 

7. Using Euler's rule, find the value of y ( 0·7 ), from 
the differential equation correct up to four 

decimal places, when h = 0·1, 
x

y
x
y

+
−=

1d
d  and 

2)30( =⋅y . 6 
Group – B 

( Full Marks : 25 ) 
  Answer Question No.8 and any three questions. 

8. Explain the Bisection method to find a real root 

of the equation f ( x ) = 0. 7 

OR 

 Establish the Newton-Raphson method to find a 

real root of f ( x ) = 0 and give its geometrical 

significance. 7 
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9. Solve the equations 11293 321 =−+ xxx , 

241324 321 =++ xxx , 824 321 −=+− xxx  by 

using Gauss-Seidal method, correct up to three 

significant figures. 6 

10. Use Regula-Falsi method to find a real root of 

0223 =−+ xx , correct up to four decimal places.  

  6 

11. Find the inverse of the matrix  

                    
⎥
⎥

⎦

⎤

⎢
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−
=
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A  6 

12. Find the value of 7 111  using any useful 

method. 6 

13. Find the value of y (1·1) of the differential 

equation 3.
d
d yx

x
y
= , when 1)1( =y  and 10 ⋅=h  

by Runge-Kutta method. 6 

14. Find the eigenvalues and eigenvectors of the 

matrix  
⎥
⎥
⎦

⎤

⎢
⎢
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⎡
=

311
151
113

A . 6 
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