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 MTE-10  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2022 

 

ELECTIVE COURSE : MATHEMATICS 

MTE-10 : NUMERICAL ANALYSIS 

Time : 2 hours Maximum Marks : 50 

  (Weightage : 70%) 

Note :  Answer any five questions. All computations may 

be done up to 3 decimal places. Use of calculators is 

not allowed. Symbols have their usual meanings. 

 

1. (a) Perform four iterations of the Jacobi 

method for solving  
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with x(0) = [0.5    0.5    0.5    0.5]T. 6 

(b) Prove that a matrix is singular if and only if 

it has a zero eigenvalue. 4 
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2. (a) The following table gives the values of  

f(x) = ex. If we fit an interpolating 

polynomial of degree four to the data, then 

find the magnitude of the maximum possible 

error in the computed value of f(x) when  

x = 1.25. 6 

x 1·2 1·3 1·4 1·5 1·6 

f(x) 3·3201 3·6692 4·0552 4·4817 4·9530 

   

(b) Prove that  2 = 1 + 
4

2
. 4 

3. (a) If  f(x) = 
x

1
, show that  f[a, b, c, d] = 

abcd

1–
. 4 

(b) Find the value of f (x) at x = 0.4 from the 

following table : 6 

x 0·1 0·2 0·3 0·4 

f(x) 1·105 1·221 1·349 1·492 

   

4. (a) Using Euler’s method, tabulate the solution 

of the IVP  y = – 2ty2, y(0) = 1 in  

[0, 0.3] taking h = 0.1.  6 



MTE-10 3   P.T.O. 

(b) Calculate a bound for the truncation error in 

approximating 
2xe  by  

      
2xe  1 + x2 + 

!2

x4

 + 
!3

x6

 + 
!4

x8

 for x ] –1, 1[ .  4 

5. (a) Find the approximate value of a root of  

x2 – ex = 0  using graphical method. 4   

(b) Suppose  and  are the roots of the equation 

x2 + ax + b = 0. Consider a rearrangement of 

this equation as  x = 
ax

b


. Show that the 

iteration  xk + 1 = 
ax

b

k


  will converge to 

the root x = , when || < ||.   6 

6. (a) Estimate the eigenvalues of the symmetric 

matrix 
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(b) Use the LU decomposition method to solve 

the system of equations  

  x1 + x2 + x3 = 1 

 4x1 + 3x2 – x3 = 6 

 3x1 + 5x2 + 3x3 = 4.  6 
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7. (a) Find the spectral radius of the iteration 

matrix when the Jacobi method is applied 

to the system of equations  
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  Verify that the iterations do not converge to 

the exact solution [1   3   –1]T. 7 

(b) Evaluate p(3) for the polynomial  

 p(x) = 5x4 – 2x3 + 4x – 10 using the  

Birge-Vieta method. 3 
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 E_.Q>r.B©.-10  

ñZmVH$ Cnm{Y H$m`©H«$_  

(~r.S>r.nr.) 

gÌm§V narjm 

OyZ,  2022 

 

EopÀN>H$ nmR²>`H«$_ : J{UV 
E_.Q>r.B©.-10 : g§»`mË_H$$ {díbofU 

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

 (Hw$b H$m : 70%)$ 

ZmoQ> : {H$Ýht nm±M àíZm| Ho$ CÎma Xr{OE & g^r A{^H$bZ  
3 Xe_bd ñWmZm| VH$ {XE Om gH$Vo h¢ & H¡$ëHw$boQ>am| Ho$ 
à`moJ H$aZo H$s AZw_{V Zht h¡ & àVrH$m| Ho$ AnZo gm_mÝ` 
AW© h¢ & 

 

1. (H$) x(0) = [0.5    0.5    0.5    0.5]T Ho$ gmW,  
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H$mo hb H$aZo Ho$ {bE O¡H$mo~r {d{Y H$s Mma 
nwZamd¥{Îm`m± H$s{OE & 6 

(I) {gÕ H$s{OE {H$ H$moB© Amì`yh Aì`wËH«$_Ur` h¡ `{X 
Am¡a Ho$db `{X BgH$m H$moB© AmBJoZ_mZ eyÝ` h¡ & 4 
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2. (H$) {ZåZ{b{IV gmaUr _|  f(x) = ex  Ho$ _mZ {XE JE  

h¢ & `{X h_ BZ Am±H$‹S>m| Ho$ {bE KmV 4 dmbm 

A§Vd}er ~hþnX ~ZmE±, Vmo  x = 1.25  na f(x) Ho$ 

n[aH${bV _mZ _| A{YH$V_ g§^d Ìw{Q> H$m n[a_mU 

kmV H$s{OE & 6 

x 1·2 1·3 1·4 1·5 1·6 

f(x) 3·3201 3·6692 4·0552 4·4817 4·9530 

 (I) {gÕ H$s{OE {H$  2 = 1 + 
4

2  h¡ & 4 

3. (H$) `{X  f(x) = 
x

1  h¡, Vmo {XImBE {H$  

  f[a, b, c, d] = 
abcd

1–
 h¡ & 4 

(I) {ZåZ{b{IV gmaUr go x = 0.4  na f (x) H$m _mZ 
kmV H$s{OE : 6 

x 0·1 0·2 0·3 0·4 

f(x) 1·105 1·221 1·349 1·492 

   
4. (H$) h = 0.1 boH$a Am°`ba {d{Y go IVP  

  y = – 2ty2, y(0) = 1 Ho$ hb H$mo [0, 0.3] _| 
gmaUr~Õ H$s{OE & 6 
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 (I) 
2xe  H$mo  x ] –1, 1[  Ho$ {bE  

  
2xe  1 + x2 + 

!2

x4

 + 
!3

x6

 + 
!4

x8

 

  Ûmam g{ÞH${Q>V H$aZo _| é§S>Z Ìw{Q> Ho$ {bE EH$ n[a~§Y 
n[aH${bV H$s{OE & 4 

5. (H$) J«m\$s` {d{Y go  x2 – ex = 0  Ho$ EH$ _yb H$m g{ÞH$Q> 
_mZ kmV H$s{OE & 4 

(I) _mZ br{OE  Am¡a  g_rH$aU  x2 + ax + b = 0  Ho$ 

_yb h¢ & Bg g_rH$aU Ho$ x = 
ax

b


 nwZ: ì`dpñWV 

ê$n na Jm¡a H$s{OE & {XImBE {H$ nwZamd¥{Îm  

 x
k + 1

 = 
ax

b

k


 _yb x =  H$mo A{^g[aV hmoVr h¡ 

O~ || < || hmo & 6 

6. (H$) g_{_V Amì`yh 
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  Ho$ AmBJoZ_mZm| H$m AmH$bZ H$s{OE &  4 

(I) g_rH$aU {ZH$m` 

 x1 + x2 + x3 = 1 

 4x1 + 3x2 – x3 = 6 

 3x1 + 5x2 + 3x3 = 4 

 H$mo LU {d`moOZ {d{Y go hb H$s{OE & 6 
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7. (H$) O~ g_rH$aU {ZH$m` 
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 na O¡H$mo~r {d{Y bmJy H$s OmVr h¡, Vmo nwZamd¥{Îm 

Amì`yh H$s ñnoŠQ´>_r {ÌÁ`m kmV H$s{OE & gË`m{nV 

H$s{OE {H$ nwZamd¥{Îm`m± `WmVW hb [1   3   –1]T H$mo 

A{^g[aV Zht hmoVt & 7 

(I) ~hþnX p(x) = 5x4 – 2x3 + 4x – 10 Ho$ {bE  

~O©-{dEQ>m {d{Y go p(3)  H$m _mZ kmV H$s{OE & 3 

 


