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 MTE-10  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

February, 2021 

 

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 upto 3 decimal places. Use of calculators is 

not allowed. Symbols have their usual meanings. 

 

1. (a) Without computing the eigenvalues, prove 

that the eigenvalues of the matrix  
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  satisfy the inequality 0    10. 4 
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(b) If the Newton-Raphson method is used  

to estimate a root of f(x) = x3 – 2 starting 

with x0 = 2, then find the least n such that 

|xn+1 – xn| < 0·05. 4 

(c) Evaluate dx
1x

1–x
2

1

  using Simpson’s 
3

1 rd 

rule with 3 sub-intervals. 2 

2. (a) Solve the system of linear equations  

  x1 + x2 + 2x3 = 2 

  3x1 + 2x2 + x3 = – 1 

  x1 + 4x2 + 3x3 = 1 

 using the LU decomposition method. 5 

(b) Find the Newton’s divided difference 

interpolating polynomial for the following 

data :  

x 1 3 5 6 

f(x) – 3 1 2 4 

 Also, estimate the value of f(2). 5 
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3. (a) Solve the following system of linear 

equations using the Gauss elimination 

method with partial pivoting :  4 

  3x1 + x2 – x3 = 1 

  5x1 + 4x3 = 2 

  x1 + 2x2 + 3x3 = 3 

(b) Estimate the value of f(2) from the  

data given in Q. 2(b), using Lagrange’s 

interpolation. 3 

(c) Find the value of f(3) and f (3) for the 

polynomial  

 f(x) = x4 + x3 – x2 + 2 

 using Horner’s method.  3 

4. (a) Using Gauss-Jordan method, find the 

inverse of the matrix  4 
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(b) A numerical differential formula for finding 

f (xk) is given by 

   fk    = 
3h4

1
[2 (fk+2 – f k–2) – 4 (fk+1 – f k–1)], 

   where f(xk–n) = f(xk – nh), n = 1, 2, 3, ... .  

 Using the Taylor’s series expansion, find 

the truncation error of the formula. 6 

5. (a) Perform three iterations of the power 

method to find the largest eigenvalue  

in magnitude and the corresponding 

eigenvector of the following matrix :   
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 Take x0 = (1, 0, 0). 5 

(b) Using Euler’s method, find the approximate 

value of y(0·2) for the initial value problem  

 y = x2 + y,  y(0) = 1, 

 with the step size h = 0·1. 2 

(c) Show by induction that 

 
n(ex) = (eh – 1)n ex,   n  1. 3 
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6. (a) Compute dx)x(f

2

1

  using Romberg integral 

technique on the approximate integrals 

evaluated by the trapezoidal rule taking  

h = 0·5  and h = 0·25. The tabulated values 

of f(x) are given below : 5 

x 1·0 1·25 1·5 1·75 2·0 

f(x) 6 4·6 5·2 3·9 8·5 

(b) If  f(x) = x2 + x + ,  where  , ,   R, 

then the value of the second order divided 

difference f[1, 2, 3] is  +  + . Is this 

statement true ? Justify your answer. 2 

(c) Show that the fixed point iteration scheme  

 xn+1 = (xn),  n = 0, 1, 2, ...,  

where (x) = 4 + 
3

1
sin 2x,  

 converges for any value of the initial 

approximation x0  R. 3 
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7. (a) Using fourth order Taylor series method, 

find y(1·2) from the initial value problem  

 y = x – 
x

y
,  y(1) = 1. 

 Take h = 0·2. 5 

(b) Find the interval of unit length that 

contains the smallest positive root of the 

equation x3 – 6x2 + 1 = 0. Starting with this 

interval, find an interval of length 0·1 or 

smaller that contains the root of the 

equation, by applying the bisection method. 5 
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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$) AmBJoZ_mZm| H$s JUZm {H$E {~Zm {gÕ H$s{OE {H$ 

Amì`yh  
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  Ho$ AmBJoZ_mZ Ag{_H$m 0    10 H$mo g§VwîQ> H$aVo 

h¢ & 4 
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(I) `{X x0 = 2 go àma§^ H$aHo$ f(x) = x3 – 2 Ho$ EH$ _yb 

Ho$ g{ÞH$Q>Z Ho$ {bE Ý`yQ>Z-aoâgZ {d{Y H$m à`moJ 

{H$`m OmVm h¡, Vmo n H$m dh Ý`yZV_ _mZ kmV H$s{OE 

{OgHo$ {bE |xn+1 – xn| < 0·05 hmo & 4 

(J) 3 Cn-A§Vamb boH$a {gåßgZ 
3

1  {Z`_ go 

dx
1x

1–x
2

1

   H$m _mZ kmV H$s{OE & 2 

2. (H$) a¡{IH$ g_rH$aU {ZH$m` 

  x1 + x2 + 2x3 = 2 

  3x1 + 2x2 + x3 = – 1 

  x1 + 4x2 + 3x3 = 1 

 H$mo LU {d`moOZ {d{Y go hb H$s{OE & 5 

(I) {ZåZ{b{IV Am±H$‹S>m| Ho$ {bE Ý`yQ>Z H$m {d^m{OV A§Va 

A§Vd}er ~hþnX kmV H$s{OE : 

x 1 3 5 6 

f(x) – 3 1 2 4 

 gmW hr, f(2) H$m _mZ ^r AmH${bV H$s{OE & 5 
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3. (H$) {ZåZ{b{IV a¡{IH$ g_rH$aU {ZH$m` H$mo Am§{eH$ 

H$sbH$Z Ho$ gmW JmCgr` {ZamH$aU {d{Y go hb 

H$s{OE : 4 

  3x1 + x2 – x3 = 1 

  5x1 + 4x3 = 2 

  x1 + 2x2 + 3x3 = 3 

(I) bJ«m§O A§Vd}eZ go àíZ 2(I) _| {XE JE Am ±H$‹‹S>m| go 

f(2)  H$m _mZ AmH${bV H$s{OE & 3 

(J) ~hþnX f(x) = x4 + x3 – x2 + 2 Ho$ {bE hm°Z©a {d{Y 

go f(3) Am¡a f (3) Ho$ _mZ kmV H$s{OE & 3 

4. (H$) JmCg-Om°S>©Z {d{Y go Amì`yh 
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 H$m ì`wËH«$_ kmV H$s{OE & 4 
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(I) f (xk) H$m _mZ kmV H$aZo Ho$ {bE EH$ g§»`mË_H$ 

AdH$bZ gyÌ  

   fk    = 
3h4

1
[2 (fk+2 – f k–2) – 4 (fk+1 – f k–1)] 

 Û«mam {X`m J`m h¡, Ohm±  

 f(xk–n) = f(xk – nh),  n = 1, 2, 3, ... h¡ & 

 Bg gyÌ H$s Q>oba loUr àgma go é§S>Z Ìw{Q> kmV  

H$s{OE & 6 

5. (H$) {ZåZ{b{IV Amì`yh Ho$ n[a_mU _| A{YH$V_ 

AmBJoZ_mZ Am¡a g§JV AmBJoZg{Xe kmV H$aZo Ho$ 

{bE KmV {d{Y H$s VrZ nwZamd¥{Îm`m± H$s{OE : 
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 x0 = (1, 0, 0) br{OE & 5 

(I) gmonmZ b§~mB© h = 0·1 boH$a, Am{X _mZ g_ñ`m 

 y = x2 + y,  y(0) = 1 

 Ho$ {bE Am°`ba {d{Y go y(0·2) H$m g{ÞH$Q> _mZ kmV 
H$s{OE & 2 

(J) AmJ_Z go {XImBE {H$ 

 
n(ex) = (eh – 1)n ex,   n  1. 3 
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6. (H$) h = 0·5 Am¡a h = 0·25 boH$a g_b§~r {Z`_ go kmV 

{H$E JE g{ÞH$Q> g_mH$bm| na amoå~J© g_mH$b {d{Y 

Ho$ à`moJ go dx)x(f

2

1

  H$s JUZm H$s{OE & f(x) 

Ho$ gmaUr~Õ _mZ ZrMo {XE JE h¢ : 5 

x 1·0 1·25 1·5 1·75 2·0 

f(x) 6 4·6 5·2 3·9 8·5 

(I) `{X f(x) = x2 + x + , Ohm± , ,   R h¢,  

Vmo {ÛVr` H$mo{Q> {d^m{OV A§Va f[1, 2, 3] H$m _mZ  

 +  +  h¡ & Š`m `h H$WZ gË` h¡ ? AnZo CÎma 

H$s nwpîQ> H$s{OE & 2 

(J) {XImBE {H$ {Z`V {~ÝXþ nwZamd¥{Îm {d{Y 

 xn+1 = (xn),  n = 0, 1, 2, ..., 

 Ohm± (x) = 4 + 
3

1
sin 2x h¡, {H$gr ^r àma§{^H$ 

g{ÞH$Q>Z x0  R Ho$ _mZ Ho$ {bE A{^g[aV hmoVr  

h¡ & 3 
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7. (H$) MVwW© H$mo{Q> Q>oba loUr {d{Y Ho$ à`moJ go Am{X _mZ 

g_ñ`m 

 y = x – 
x

y
,  y(1) = 1, 

 go y(1·2) H$m _mZ kmV H$s{OE &  h = 0·2 br{OE & 5 

(I) BH$mB© b§~mB© dmbm dh A§Vamb kmV H$s{OE {Og_| 

g_rH$aU x3 – 6x2 + 1 = 0 H$m Ý`yZV_ YZmË_H$ _yb 

hmo & Bg A§Vamb go àma§^ H$aHo$, g_{Û^mOZ {d{Y Ho$ 

AZwà`moJ go 0·1 `m Bggo H$_ b§~mB© dmbm EH$ 

A§Vamb kmV H$s{OE {Og_| {XE JE g_rH$aU H$m  

_yb hmo & 5 

 


