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MAT8771T

M.Sc. FIRST SEMESTER (NEP) EXAMINATION, 2023-24

MATHEMATICS

Numerical Analysis

Time Allowed : Three Hours

Maximum Marks : 80

PART-A/ Hkkx&v [Marks :16]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

lHkh vkB iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 50 'kCnksas ls vf/kd u gksA
 lHkh iz'uksa ds vad leku gSaA

PART-B/ Hkkx&c                                 [Marks :40]

Answer five questions (Maximum 250 words each)

selecting one from each unit. All questions carry equal marks.

izR;sd bdkbZ ls ,d iz'u pqurs gq,] dqy ik¡p iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 250

'kCnksas ls vf/kd u gksA lHkh iz'uksa ds vad leku gSaA

PART-C/ Hkkx&l         [Marks :24]

Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

fdUgha nks iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 300 'kCnksas ls vf/kd u gksA
lHkh iz'uksa ds vad leku gSaA
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PART-A/ Hkkx&v

1. (i) Write Birge-Vieta formula.

fctsZ&fo,Vk lw= fyf[k,A

(ii) Define method of Successive approximation.

mÙkjksÙkj lfUudVu fof/k dks ifjHkkf"kr dhft,A

(iii) Define curve fitting.

oØ fQfVax dks ifjHkkf"kr dhft,A

(iv) Define linear square error criterion.

jSf[kd oxZ =qfV ekunaM dks ifjHkkf"kr dhft,A

(v) Write the formula of Euler's modified method.

;wyj ds la'kksf/kr fof/k dk lw= fyf[k,A

(vi) Define Boundary value problems.

ckmUMjh osY;w izkWcyEl dks ifjHkkf"kr dhft,A

(vii) Define complex eigenvalues.

tfVy vkbxu ekuksa dks ifjHkkf"kr dhft,A

(viii) Write the formula of Runge-Kutta method upto fourth order.

prqFkZ dksfV rd ds #axk&dqV~Vk fof/k dk lw= fyf[k,A

PART-B/ Hkkx&c

UNIT-I/ bdkbZ&I
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2. Find the root of the equation x3 - 11x2 + 32x – 22 = 0 taking initial approximation

0  = 0.5 by Birge - Vieta method.

fctsZ&fo,Vk fof/k }kjk lehdj.k x3 - 11x2 + 32x – 22 = 0 dk ewy Kkr dhft, tcfd izkjafHkd

lfUudVu 0  = 0.5 gSA

3. Apply Gauss-Jordan-Cholesky method to solve the equation :

xkWl&tkWMZu&pksysLdh fof/k dk iz;ksx djrs gq, lehdj.k dks gy dhft, %

9

2 3 4 13

3 4 5 40

  
  
  

x y z

x y z

x y z

UNIT-II/ bdkbZ&II

4. Using the least-squares method, find the straight line y = ax + b, that fits the following

data :

yhLV LDokW;j fof/k dk mi;ksx djrs gq, ljy js[kk y = ax + b izkIr dhft, tks fuEu vkadM+ksa dks

larq"V djrh gks %

x 0.5 1.0 1.5 2.0 2.5 3.0

y 15 17 19 14 10 7

5. Fit a function of the form y = axb to the following data.

fuEu vkadM+ksa dks larq"V djus okys Qyu y = axb  dks Kkr dhft,A

2 4 7 10 20 40 60 80

43 25 18 13 8 5 3 2

x

y



MAT8771T/90 Page 4 of 6

UNIT-III/ bdkbZ&III

6. Using Euler's modified, obtain a solution of the equation | | 
dy

x y
dx

 with the

initial condition y = 1 at x = 0 for the range 0 0.6 x  in steps of 0.2 correct upto

four places of decimals.

;wyj dh la'kksf/kr fof/k dk mi;ksx djrs gq, lehdj.k | | 
dy

x y
dx

 dk gy] izkjafHkd 'krZ

x = 0 ij y = 1 rFkk ijkl 0 0.6 x ds fy, n'keyo ds pkj LFkkuksa rd in 0.2 ij Kkr

dhft,A

7. Use Runge-Kutta fourth order to solve 
dy

xy
dx

 for x = 1.4. Initially x = 1, y = 2

(take h = 0.2).

prqFkZ dksfV ds #axk&dqV~Vk fof/k dk mi;ksx djrs gq, lehdj.k 
dy

xy
dx

 dks x = 1.4 ij gy

dhft,A izkjafHkd x = 1, y = 2 (h = 0.2 yhft,).

UNIT-IV/ bdkbZ&IV

8. Derive finite difference method.

ifjfer varj fof/k dks O;qRiUu dhft,A

9. Find the real eigenvalues and eigenfunctions for the boundary value problem

0, 0,3 ( ) ( ) 0y y y y y       

( 0 ) .

ckmaMªh oSY;w izkWCye 0, 0,3 ( ) ( ) 0y y y y y       

( 0 )  ds fy, okLrfod vkbxsu eku rFkk

vkbxsu Qyuksa dks Kkr dhft,A
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UNIT-V/ bdkbZ&V

10. Derive approximation of function by Chebyshev polynomial.

psch'kso cgqin }kjk Qyu dk lfUudVu O;qRiUu dhft,A

11. Find the least-square parabolic fit of the form y = a
0
 + a

1
x + a

2
x2 to the following

data :

fn, x, vkadM+ksa ds vk/kkj ij y = a
0
 + a

1
x + a

2
x2  :i ds fy, LDok;j ijoyf;d Kkr dhft,A

3 1 1 3

15 5 1 5

x

y

 

PART-C/ Hkkx&l

12. Use Gauss elimination method to solve the following system of equations :

xkWl foyksiu fof/k dk mi;ksx djrs gq, fuEu lehdj.kksa dh iz.kkyh dks gy dhft, %

2 10

3 2 3 18

4 9 16

x y z

x y z

x y z

  
  
  

13. Fit a second degree parabola to the following data and taking x as independent variable.

x dks Lora= pj ysrs gq, fuEu vkadM+ksa dks f}rh; dksfV ijoy; esa lek;kstfr dhft, %

1 2 3 4 5 6 7 8 9

2 6 7 8 10 11 11 10 9

x

y

14. Use shooting method to solve the equation :

'kwfVax fof/k dk mi;ksx djrs gq, lehdj.k dks gy dhft, %
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3 : (0) 0, (6) 0
d y

y x y y
dx

   
2

2

15. Explain Taylor series method.

Vsyj Js.kh fof/k dks foLrkfjr dhft,A

16. Use Gauss-Seidel method to solve the following system of equations :

xkWl&lhMy fof/k dk mi;ksx djrs gq, fuEu lehdj.k iz.kkyh dks gy dhft, %

4 2 4

3 5 7

3 3

x y z

x y z

x y z

  
  
  

----- × -----


