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ÿoˆÁTˆEı YÁPˆy‘] ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á 
 ( BDP Term End Examination ) 

 ◊Qˆ„a∂ëˆÃ[˝, 2017 C L«X, 2018 
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B◊¨K˜Eı YÁPˆy‘] ( Elective Course ) 

G◊STˆ ( Mathematics ) 
AEıÁV` Yy ( 11th Paper ) 

Numerical Analysis : EMT-11 
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* ◊X=ªRÙO„XÃ[˝ ◊[˝\ˆÁ◊LTˆ %‹ôˆÃ[˝ %Á‹ôˆfYÁPˆX a…y◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X C 

Âa◊ªRÙO ÂU„Eı _ÓGÁÃ[˝Á„tÃ[˝ %Á‹ôˆfYÁPˆX a…y◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* 

2* ◊X=ªRÙO„XÃ[˝ %G– %‹ôˆÃ[˝ %Á‹ôˆfYÁPˆX a…y◊ªRÙO [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ 

ÆœÙÁ„YLÃ^QˆÁ_ a…y◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* A◊ªRÙOÃ[˝ }Á◊‹ôˆÃ[˝ Y◊Ã[˝]ÁS◊ªRÙOC 

◊XSÔÃ^ EıÃ[˝”X* 

3* bAX =  a]›EıÃ[˝Sa]…„c˜Ã[˝ a]ÁW˝Á„XÃ[˝ LXÓ Ga-◊a„Qˆ_ 

Yà˘◊Tˆ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X* A◊ªRÙO %◊\ˆaÁÃ[˝› c˜[˝ÁÃ[˝ `Tˆ¤◊ªRÙO [˝_«X 

A[˝e Y“]ÁS EıÃ[˝”X* 

4* ◊ÿöˆÃ[˝ ◊[˝≥V« ÂYÏXfY«◊XEı Yà˘◊ªRÙOÃ[˝ aÁc˜Á„^Ó 0)( =xf

a]›EıÃ[˝S◊ªRÙO a]ÁW˝Á„XÃ[˝ Yà˘◊Tˆ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X* A◊ªRÙO %◊\ˆaÁÃ[˝› 

c˜[˝ÁÃ[˝ `Tˆ¤◊ªRÙO Y“]ÁS EıÃ[˝”X* 

◊[˝\ˆÁG — Fı 

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

5* 62 =+ xx x  a]›EıÃ[˝S◊ªRÙOÃ[˝ AEı◊ªRÙO [˝›L a]◊•Fâ¯Eı Yà˘◊TˆÃ[˝ 

aÁc˜Á„^Ó ◊XSÔÃ^ EıÃ[˝”X ◊TˆX V`◊]Eı ÿöˆÁX Y^Ô‹ôˆ £à˘* 

6* ◊X‰ªJÙÃ[˝ %[˝Eı_ a]›EıÃ[˝S◊ªRÙOÃ[˝ ªJÙT«ˆUÔ y‘„]Ã[˝ Ã[˝”„Ü-E«ıvÙÁ Yà˘◊TˆÃ[˝ 

aÁc˜Á„^Ó 4 V`◊]Eı ÿöˆÁX Y^Ô‹ôˆ £à˘ a]ÁW˝ÁX EıÃ[˝”X: 

 xy
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y
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+⋅
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cos
d
d

 , 900)0( ⋅=y  

 A[˝e y-AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X Â^FÁ„X x = 0·05 A[˝e 0·10. 

7* ]ÁX ◊XSÔÃ^ EıÃ[˝”X : x
x

xh
d

)20(log1
)20(cos145
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∫
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°
⋅++

⋅+
 

ÆœÙÁ„YLÃ^QˆÁ_ a…‰yÃ[˝ aÁc˜Á„^Ó A[˝e 6 ◊ªRÙO =Y-%‹ôˆÃ[˝Á_ ◊X„Ã^ C 

4 V`◊]Eı ÿöˆÁX Y^Ô‹ôˆ £à˘* 
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8* ◊X‰ªJÙÃ[˝ TˆÁ◊_EıÁ ÂU„Eı )( xf -AÃ[˝ _«ä YVm◊_ ◊XSÔÃ^    

EıÃ[˝”X : 
x 0 1 2 3 4 5 

f ( x ) 1·2 2·1 — 3·1 — 4·6 

9* YÁCÃ^ÁÃ[˝ Yà˘◊Tˆ„Tˆ [˝ c˜w¯] eigenpair ◊XSÔÃ^ EıÃ[˝”X V«c˜O 

V`◊]Eı ÿöˆÁX Y^Ô‹ôˆ £à  :˘ ⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

⋅⋅⋅−
⋅⋅⋅
⋅⋅−⋅

654331
902561
621126

 

10* Ga-◊a„Qˆ_ Yà˘◊Tˆ„Tˆ a]ÁW˝ÁX EıÃ[˝”X : 

  98611126 ⋅=⋅+⋅+⋅ zyx  

 410214922 ⋅=⋅−⋅+⋅ zyx  

 47383241 ⋅=⋅+⋅−⋅ zyx  

 ◊TˆX V`◊]Eı ÿöˆÁX Y^Ô‹ôˆ £à˘* 

◊[˝\ˆÁG — Gı 

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

11* [˝ßÃ[˝Á◊`Eı %Á‹ôˆfYÁPˆX }Á◊‹ôˆÃ[˝ a…y◊ªRÙO ◊_F«X* 

12* 0)( =xf  a]›EıÃ[˝S◊ªRÙO a]ÁW˝Á„XÃ[˝ LXÓ V«◊ªRÙO Yà˘◊Tˆ ◊_F«X 

^ÁÃ[˝Á %[˝`Óc˜O %◊\ˆaÁÃ[˝› c˜„[* ÂEıX AÃ[˝Á %◊\ˆaÁÃ[˝› c˜„[˝ ? 

13* aÁe◊FÓEı a]ÁEı„_Ã[˝ y”◊ªRÙOc˜›X ]ÁyÁÃ[˝ aep˚Á ◊VX* 

14* ^◊V _ÓGÁÃ[˝Á„tÃ[˝ %Á‹ôˆfYÁPˆX a…y◊ªRÙO„Eı 

∑
=

=
n

i
iin yxwxL

0
)()(  ◊c˜„a„[˝ Â_FÁ c˜Ã^ Tˆ„[˝ Y“]ÁS 

EıÃ[˝”X ∑
=

=
n

i
i xw

0
1)( . 

15* a]V…Ã[˝[˝Tˆfi YÁTˆ◊[˝≥V«Ã[˝ LXÓ ÂVFÁX Â^  

 
nh

xf
xxxf n
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n
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Δ
= . 

16* ◊a+a„XÃ[˝ 
3
1  a…‰yÃ[˝ aÁc˜Á„^Ó 

∫ ⋅+⋅+⋅+⋅
1

0

23 d)11236912( xxxx -AÃ[˝ aÁe◊FÓEı 

a]ÁEı_X 6 ◊ªRÙO =Y%‹ôˆÃ[˝Á_ ◊X„Ã^ EıÃ[˝„_ }Á◊‹ôˆ EıTˆ c˜„[˝ ? 

17* AEı◊ªRÙO [˝GÔ ]ÓÁ◊ÆœÙ„jÃ[˝ %Áe◊EıEı X…ÓXTˆ] eigenpair ◊Eı\ˆÁ„[˝ 

◊XSÔÃ^ EıÃ[˝„[˝X ? 

18* Ga %YXÃ^„XÃ[˝ LXÓ Eı›_Eı Yà˘◊Tˆ ◊Eı ? 
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 ( English Version ) 
Group – A 

   Answer any two questions. 10 × 2 = 20 

1. Deduce Newton's divided difference interpolation 
formula. Use it to prove Lagrange's interpolation 
formula. 

2. From Newton's Forward difference interpolation 
formula deduce Trapezoidal rule. Also find its 
error term. 

3. Outline Gauss-Seidel method for solving system 
of linear equations bAX = . State and prove the 
condition of convergence. 

4. Discuss fixed point interpolation method for 
solving an equation 0)( =xf . Prove the condition 
of convergence. 

Group – B 

   Answer any three questions. 6 × 3 = 18 

5. Solve the equation by bisection method 

62 =+ xxx  correct to 3 significant figures.  

6. Solve by Runge-Kutta method of order 4 the 
following differential equation correct to              
4 decimal places : 

 xy
x

y
x
y

+
+⋅

=
2031

cos
d
d

 , 900)0( ⋅=y  

 and find the value of y for x = 0·05 and 0·10. 

7. Evaluate x
x

xh
d

)20(log1
)20(cos145

0 10
∫
°

°
⋅++

⋅+
 by trapezoidal 

rule correct to 4 decimal places taking                      
6 subintervals. 

8. Find the missing terms of )( xf  in the following 
table :  

x 0 1 2 3 4 5 

f ( x ) 1·2 2·1 — 3·1 — 4·6 

9. By Power method find largest eigenpair of 
following matrix correct to 2 decimal places : 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

⋅⋅⋅−
⋅⋅⋅
⋅⋅−⋅

654331
902561
621126

 

10. Use Gauss-Seidel method to solve  
  98611126 ⋅=⋅+⋅+⋅ zyx  

 410214922 ⋅=⋅−⋅+⋅ zyx  

 47383241 ⋅=⋅+⋅−⋅ zyx  
 correct to 3 decimal places. 

Group – C 
   Answer any four questions. 3 × 4 = 12 
11. Write down the error of polynomial interpolation. 

12. Mention two methods to find root of an equation 
0)( =xf  which will converge surely and state 

why. 

13. Define degree of precision of a numerical 
quadrature formula. 



 3 QP Code : 18UT112EMT11 QP Code : 18UT112EMT11 4  

B.Sc.-11653-P  [ Y„Ã[˝Ã[˝ Y úˆÁÃ^ V–rÙ[˝Ó B.Sc.-11653-P  

14. If Lagrange's interpolation formula is 

∑
=

=
n

i
iin yxwxL

0
)()( , then prove that 

∑
=

=
n

i
i xw

0
1)( . 

15. Show for equispaced argument 

nh

xf
xxxf n

n

n
)(

],...,[ 0
10

Δ
= . 

16. What will be error in calculating 

∫ ⋅+⋅+⋅+⋅
1

0

23 d)11236912( xxxx  by Simpson's 

3
1 rd rule taking 6 subintervals ? 

17. How to find numerically smallest eigenpair of a 
square matrix ? 

18. What is pivoting process to use Gauss 
elimination process ? 

    


