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Mathematics
M^NI 68 11-NyMERICAL METHODS

Maximum : L20 Marks
Section A

Answer all questions. Each question carries L mark.

1. Set up a Newton's iteration for computing JB.
2. What do you mean by interpolation ? :

. -. I3. Find the second divided difference of f (x)= * *r the values x =L,2,8.

Evaluate 
^ [1,fu), 

interval of differencing being unity.

Give the Lagrange's interpolation formula: .

I av1
Given a set of z-values of (*, y), what is the formula for computing L#)r^

State Tlapezoidal rule of integration.

In numerical integration,'what should be the number of intervals to apply Simpson's {B-rule
a

and by Simpson's f -ruIe.

I-r o oltt
Determine the eigenvalues of the mat"i* | 

4 
' 

ol'
[obB]

State Picard's method of suciessive approximations.

Write Milne's corrector formula.

(LZxl=12marks)
Sedtion B

Answer at least eigfit questions. Each questi.on carries 6 marks.
All questians ca.n be cittended. Ouerall Ceiling 48.

to 3 decimal places using bisection method.

Ttrrn*Syror"'-'

-* ':+."

4.

5.

6.

7.

8.

9.

10.

11,

L2.

r +.1a2
4

14. Provethat p=



15, Find the missing term in the following table :

fi : 0 ,1, 2 3 4, 
.y : 1 3 9 81"

Explain why the result differs from 38 =27.

16. Using Lagrange's interpolation formula, find the form of the firnction f (r) from the following

tablre:

x:0134
y:-L20L224

L7. Prove that the divided differences are sJrmmetrical in ail their arguments.

y. : 3 -6 89 822 1611

represents polynomial of degree 4.

11d&,11
19. Evaluatetheintegrat Jo lffusingSimpson's i-rule wirh h=;.

2o.UseGausseliminationwithpartialpivotingtosolvethesystem

21. Decomposethematrix a=lf 2 alirrtotheformLUwhereLisunitlowertriangularandUan
lt
L3t2)

upper triangular matrix.

22. Determine the largest eigenvalue and the corresponding eigenvector of the matrix

[r6rle=lr z ol.rl
LoosJ

23. Find the solution of the initial value problem #=rr- r, y (0)= L by performing three iterations

of the Picard's method.

24. The following table gives angular displacements O (in radians) at different times , (seconds) :

(0, 0.052), (0.02, 0.105), (0.04, 0.168), (0.06, 0.242), (0.0& 0.327), (0.10, 0.408), (0.L2,0.489).

Calculate the angular velocity at / = 0.06.

25.'Derive Simpson's $-*r" ff ta* =*u tt, +3v1 + |vz + vs).



3

26' A rocket is launched from the ground . rts acceleration is registered during the frrst g0 seconds and
is given in the table'tieiow.rusing frapezoidal'rule'find the velocity of t1.; rocket 

"* 
, = to.--

27,

28.

29.

f sec ;010208040SO607080
f (cm/secz) : B0 81.68 gg.g4 g5.47 gr.75 4o"BB 48.25 46.69 50.67

(gx6=4gmarks)

Section C

: .,Answer at lca;st five questinns.
Each question carri.es g marks.
All questions can be attend.ed..

Overall Ceiling 45._'---.-"--

find the smallest root, correct to 4 deeimal places of the equation Br - cosr -'1= 0. : '

tlse the method of iteration to find a real root, correet to three decimal places, of the equation

z{ -s= cos# lying in th" int"*"f [], ;1,_J

Find the cubic polynomial which takes ltre folowing varues : y (L) = 24, y(g) = 120,y (E) = B86 and
}t.(7)=?20.Henre.orotherwiseobtainthevalueofy(8)..1.

State Gauss's backwaqd formula and use it to find the.value of Jm, given that

Ji2E00 = 111.8084,.8810 = 111,8481 ;@= 1xx..8928,JiEES = 11r.98?s
and.Egao' =tlL.9BZZ

By mdans of Newton's divided difference formula , find the values of / (S) and / (15) frgm t\e
following table :

x : 4. E 7 LO .11 1g

f(x) : 48; roo zg4 goo Lzto zozl

.Given the table of,values :

r : 51. 6E 57 
I ' : :

{; : 8.208 8.808 8.848

Use Lagrange's formula to find * when W = B.Z8O.

30.

31.

32.

. i ;f___

Tri{trtfi;;



ff= * - !2,! (o) = o, v (0.2)=0.02,v (0.4) = 0.0795 and v (0.01= 0.L762.

(1,x'1'5.= 15 rnarks)



I a'v17. Given a set of z-values of(r,l), what is the formula for computinE l# Icomputing 
LW ),^

8. State general formula for numerical integration.

9. State Adams-Bashforth formula.

10. What is the order of the error in Tlapezoidal rule ?

11. In solving *=, @,y), y (ro) = Is,write down Taylor,s senes fory (r1).

Tunn over
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3 c'80271

the number of men getting wages between 100 and 150 :

Wages in Bupees : 0-100 100-200 200-&00 300-400

No. of Men : 9 30 35 42

22. ri"d .m516 using Gauss'backward interpolation formula given that

2g. Solve th.e systim of equations 4x+l!y;z=33; 8r- 3y+22=20 ; 6x+3y+LZz=35 by

Gauss-seidel iteration method .

24. Use Picard's method to approximate the value of,y when r=0.1,gventhaty=1atr=0and

d! 
=L* *n.

dx

25. Using6flarns-Moillton method, find i .

i

)y (t.+)given #= "' (1 + y), y,(1) = 1, y (1.1) = L.238, t (L-z\ =r.sas ana v (1.3) =L.e79.

26. Find the largest eigen value of the matrix I - - - l'-'-----[o 
-1 4)

(10 x' 4 = 40 marks)

Answ er anv":::n : iine qc uesstians.
t . ! ,--'-- d -- --r. ^Each questian carries 7 marks.

27' Find the smallest root ofthe equation f(') = *3 - 6*2 + 1k - 6 = 0'

28. Find by Newton's method, the real root of the equationSr = cosf * 1.

29. Using Newton's forward difference formula , find the sumS, = 13 + 28 +33 
,+ 

.-..* o3 '

BO. Find the Lasrange interpolating polynomial of degree 2 approximating the functibn ! =logx

defined by the following table of values. Hence determine the value of log2.7.

22.53x:
A< 

^^A 
I anofly = logr. : 0.69315 - 0.91629 1'09861

Turn over
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Time: Three Hours

(Pages:8)

SDffII SEMESTER B.Sc. DEGREE EXAMINAION'

1. Give an example of a transcendental function.

2. What do you mean by complete pivoting ?

3. What is the advantage of Gauss Jordan method over Gauss Elimination method ? ' '

4. Write Newton's fonn ard difference interpolation formula.

5. Write Lagrange's interpolation formula of degree z.

6. State Ttapezoidal rule.

7. What is meant by ill-conditioned system of equations ?

9. Find the degree and order of differential equationyl + a!2 = O.

10. What is interpolation ?

11. What is homogeneous equation ?

L2. Give an example of linear function.

(12x1=12marks)

Section B

Answer any tet out of fourteen questions.

18. Use the method of fixed point iteration to find a positive root, between 0 and 1, pf the equation

xe' =L.

(CUCBCSS)

Mathematics

MAT 68 II_NUMERICAL METHODS

Section A

Answer all tlrc twelve questions.
- Each questinn carrins ! mark.

€kk al,Fiai't??

Maximum : l2_0 fVlarks
l

I

r*

a

14. Find a real root ofthe eOuatiln / (") = 13 - *-1 =0.

15. Evaluate et'24, giventhat e1'1 =3,O}42ande1'4 =4.0552.

16. State Simpson's y3d rule. Thrr over



c 6fl)60

L7. Explain the limitations of using Newton-Raphson's method'

18. Construqt a divided difference table for 4 data point's.
(

19. State the formula of Picard's method to solve the difrerential equation of t}pe dyld{ = f (ry).

Iccuracy of Euler's method.20. Comment the e nethod.

21. What is triangularisation of equations ?

ZZ. State the second order Nerrtont divided difference interpolation polynomial.

29. What are the limitations ofTaylor's series method.

24. Writ€ the fourth order Runge-Kutta formula.

25. By the matrix inversion method solve :

2x+Y=1
r +3Y =2'

ZO. What is the difference between Gauss elimination and GaussJordan method ?

(10x4=40marks)

c!^-3!^- atSection C

,4ttswer any aix out of nilu qucstions'

27. Solve the system by using GaussJordan method.

':r.;*:'; =il
2q-4t'2-2*s =-L2'

28. Using linear interpolation form-ula estimate the sqrSre root of 2.5

X:1 2345

G : 1 L^4L42r.7sZL 2 2.286r

29. The table below gives the values of 
'distance travelled by a car at varioui time intervals drrring the

initial running :

Time(s) : 5, 6 7 8 I
Distance (km) : 10 14.5 19.5 25.5 32



c 6{n50

30. Evaluate th" f xB +Lby using Trapezoidal rule for the (1, 2) and (1, 1.5).

31. Use Taylor's method to solve the equatiorly'= x2 +y2 forr = 0.25 andr = 0.5 giveny (0) = l.
82. Obtain a polynomial using Lagrange formula :

a : 0. L 2 3

e* -l : 0 1.7183 6.3891 19. 0855

Use the polynomial to estimate the value of 
"t.s.

33. Findtherootoftheequation *2 -3*+2 inthevieinity of x=0 usingNewton'sRaphsonmethod.

34. Explain the principle of false position method.

35. Given the equation dyld.x=}x? +1 with y(1)=2. Find y(z)by Euler's method using

=0.25.
_i 

= 0.5 and [ =0.25.

( 6 x,l =42 marks)

Section D

Answer any ttvo out of three questions.

Each question carrics LB marks.

36. (a) Use bisection method to find the root of the equation x2 - 4x- 10 = 0.

(b) Use false position method to determine the root of the equation f (*)= 12 -.* -2=O in the

range 1<r<3.

37. (a) Solve the system by using Gauss-seidel mettrod

2q+ xz+ f,g=5
3 q+5x2+Zxs=!$
2q+ x2+4xs=$.

(b) Solve the system by using Triangular factorization method :

3x1+ 2n2+ ,g =10
2q +3x2 + bs =L4

38. Use Runge-Kuttamethodtoestimate y(0.4)wheny'(x\ =*+y2with y(0)=Oandassume h=0.2,

(2 x 18 = 26 marks)
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SD(TH SEMESTER B.sc. DEGREE (suppLEMENTARy)

fime : lhree Hours

MARCH 2018

(CCSS)

MM 68 1I_NUMERICAL METHODS

Part I

Answer all twelve questions.

Each question carries weightage rA.

1. Write Newton-Raphson formula.

2- Areal root ofthe equation x? - gx+ 1 = 0 lies in the interval 

-.

Define Simpson's /g rule.

Write the relation connecting backward difference operator A and shift operator E.

The forward difiference Ayo =

Write Newton's backward difference interpolation formula.

The process of finding the value of r for a certain value ofy is ealled.---.
Define the characteristic polynomial of a square matrix A.

If the eigen values of the matrix A are 3,3,6. Then the degree of the characteristic polynomial

Maximum : 30 Weightage

oo,

4.

b.

6.

7.

8.

9.

10.

L1. Let x,=1,0,3,6 and }; =3,-6,39, 415,i=0,L,2,3. Then the divided difference [*r,rr] is

12. If the eigen values of the matrix A are 2,2,6,-4. Then the spectral radius.of A is 

-.

(L2 xL1+ = 3 weightage)

_{

,"1

ffi":m

Turn over
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iroEl

18.

19.

2

Part II

Answer all rrrirr,e qtrcstinns.

Each questinn carrics weightoge 1.

D,Iogol

18. Evaluate A" (r*.t).

L4. Write Newton's fonnard difference forrrrula.

15. Define spectrum of a square matrix A.

16. Write the fourth order formula for Runge-Kutta method.

t7. fire function I = sin* is tabulated below :

J = srnr

0 nl4 
"12

0 0.707 1

Using Lagrange's interpolation formula find the value of sin(n/6).

Define central difference operator 5.

Find the characteristic polynomial of the matrix

20. If the sum and product of eigen values of a2 x 2 matrix are 2 and - 8 reipectively. Find the eigen

values.

2L. What is y (0.01) for the equation with y(0) = 1 using Euler's method.
.J

(9x 1=9weightage)
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Part III

Answe;r any frvc. qucstians.

Eanh questinn arrrias weightage 2.

22. Find the positive root oi xs - x- 1= 0 by bisection method.

23. Find the value ofy at x =21and r = 28 from the fo[owing data :
it

n20232629
y 0.342 0.8907 0.4884 0.4848

24. Find the eigen values of :

I-a -6 21IIA=l-6 7 4l,.ttlz 4 s.l

Also find the eigen vector corresponding to largest eigen value.

rG1
25. Evaluate J, f *, & using Simpson's {3 rule.

26. Computey at,- = 0.25bymodified Euley's method given *=r*r,f (O) = f .

27. Fit a Lagrangian polynomial of degree 3 :

,c56911

fk) 12 13 L4 16

and find f (10).

28. Use Newton-Edphson method to find a root of the equation 4* - e* = 0 lies between 2 and 3.

(5x2=l0weightage)

Turn over
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SDffH SEMESTER B.Sc. DEGREE U(AMINATION, MARCIUAPRIL 2018

(cucBCSS-UG) :

Mathematics

MAT 6B II_NUMERICAL METHODS I

Time : Three Hours Maximum: 120 Marks

Seetion A

Answerall the twelve questinns.

1. Find an interval of unit length which contains the smallest positive root of the equation

xB -2x-5 =0.

3. Evaluate Lzab* , interval of differencing being unity.

4. Writ€ the relation between divided differences and forwarcl differences.

5. Form the tab-le of backward differences of the function f (x)= *s +5x-7 for r = -1, 0, 1, 2,g,4,5.
/

6. Give the names of two interpolation formula applicable for unequaliy spaced valubs of the argument.

7. What do you mean by inverse interpolation ?

8. Given a set of n-values of (r,J), what is the forrirula for computingl*)r",

9. Give Simpsoils U3 -rule of integration.

10. What is cdmplete pivoting ?

11. Innumerical integration, what should be the number of intervals to apply Simpson?s U3- rule and

by Simpson's 3/8-rule.

12. Write Milne's corrector formula.
(12x1=12marks)

Turn over
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15.

16.

.2

Section B

Answer any ten out of fourteen questions'

Eaci questinn cq'rri'es 4 marks'

18. Find the iterative method based on the Newtoh-Raphson method for finding ,ffi where N is a

positive real number. Apply the method to N = 1g to obtain the results correctto two decimal places'

t4. Prove that (i) V=I-E-l; (ii) 6 =LE%, where E is ihe shift operator and 6 is the central

differential oPerator.

Certain corresponding values of r and logro r are (300, 2.477L), @04,2'4829), (305' 2'4843) and

(307,2.4871). Find logro 301.

Find the missing values in the following table :

x 45 50 55 60 65

v 8.0 2.0 -2.4

17. construct the divided difference table for the following data :

Determine the approximate value of f (1) using divided difference interpolation'

Find a polynomial satisfied by (- 4, 1245),(-1,33): (0,5), (2,9) and (5,1335)'

Obtain the first derivative of G at xc =15 from the table :

following table, the area bounded by the curve and the *-axis from * = 7 ' 47 to

x = 7.52:

.18.

19.

x 30-L

f (x) 16-5-4



I
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D 40048

21. Evaluate the integrat ("A*dr, using Simpson's (8/8Frule.

\

ZZ. Solve the slstem of equations 3r *,!-z=?;2r-By+z=-5',r 2y+92=8,using Gauss- 
]

*",* [i : i] 'therormLU
23; Decompose the

L'-'J

24. Solve by Jacobi's iteration method, the eqriations 2}tx+y-72=L7;3r+20y-z=-tg;

25. Find by Taylor's series method the vaiue of 1 1t * = 0.1 correct to five places of decimals from

#,= *"-r' Y(01= r'

26 Given *= .'(1* y) and y(r) = [ y(1.1) = r 233, y(1.2) = 1:548, y(1.3) =1.979 waluatey (1.a) bv

Milne's predictor-corrector method.
(10x4=40marks)

Section C

Answer ozy six out of nine questions.
Each question.carries 7 marks.

27. Using Bamanujan's method frnd a real root of the equation :

nz xB x4r_**ffi 
G'7.&_..=0.

28. tr'ind the 7ft term and the general term of the'series 3, 9, 20, 38, 65,

29. The equation f (x)=logrx-x+3= 0 has a root in the interval (4, 5). Obtain the root correct to

Turn over
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30. The following table of the function f (x),=e-, is given :

x 0.2. 0.3 0.4 0.5 0 .6 0.7 0.8

f'(r) 0.8187 0.7408 0.6703 0.6065 0.5488 0.4966 0.4493

(i) Using Gauss forward central difference formuia compute f (0.8b).

. (iil Using Gauss backward central difference formula .o*prt" f (0.4:5).

31. From the following table, find *, correct to two decimal places, forwhichy is maximum and find this
value ofy.

x, 1.2 1.3 1.4 1.5 1.6

v 0.9320 0.9636 0.9855 0.9975 0.9996

D 4AO43

32.

33.

Derive Simpson's u3- rule using the method of undetermined coefficients.

Tabulate ! = x3 for r = 2,3,4and 5, and calculate the cube root of 10 correct to three decimal
places.

[324]
Find the inverse of the matrix O=1, 1 1f using Gaussian elimination.and use the result to

Ll B bl

(b) Find the value ,, f+ by Trapezoidal rule. Hence find approximate value of log"2.

Solvethesystemofequationsx-y+52=5;Lr-3y+z=0;*+3y+ 7z=LLbyLUdecomposition.

(a) SolvethefollowingbyEuler'smodifiedmethod , ff=Iog1e(r+y),y(0) =2 atx=L.2andl.A
with h = 0.2.

34.

solve the system of equations : 3r + 2y + 4z = 7, 2x + y + z ='l,x + By + dz = Z.

35. Using Euler's method, find an approximate value of y corresponding to x = 0.1, given that

*,= *' + y, y(o) = 1. (6 x 7 = 42 marks)

Section D

36. (a) A rod is rotating in a plane about one of its ends. If the following table gives the angle O' radians which the rod has turned for different values of time t seconds, find its angular
velocity and angular acceleration when t = 0.7 seconds.

/ seconds 0.0 0.2 o.4 0.6 0.8 1.0

g radians 0.0 o.L2 0.48 1.10 2.0 3.20

87.

(b) Find the eigenvalues and eigenvectors of the matrix

lsoll
l, -2 ol.

lroEl

38.

(2 x 13 = 26 marhs)
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SIXIII SEMESTER B'Sc' DEGBDE EXAIVII'IATION'

Mathematics

MAT 68 11TNUMERICAL METHODS

Time : Three Hours
Section A

Answer all the twelve queqtinns'

Each questinn carries L mark'

Maximum : L20 Marks

1. Set up a Newton's iteration for computing J2'

2. Constructthedifferencetableof f (r) =r'3 -3r2 +hir+7 forthevalues x=O'2'4'fr'8'

B, Give the Gauss's forward interpolation formula'

4. What do you *"it by central differences ?

b. Evaluate o" ("), interval of differencrng being unity'

6.Writetherelationbetweendivideddifferencesarrdforwarddifferences.

7. Given a set of n-values of (*,I), what is the formula for computing 
W)r,.

State general formula for nu4erical integration'

State Adams-Bashforth formula' 
.

What is the order of the error in Simpson's 1/3- rule''

In solvrng ff= f('' 
y)' y (*o) = ysr write down Taylot's series ro" y (rr)

(12 x 1= 12 inarks)

8.

9.

10.

11.

Turn .over
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Section B

Answer any ter- out of fourteen questions,

Each qucstian carrips 4 marks.

34
-81

c 2LW2
- : -fr

13.

14.

15.

Find a real root of the equation *3 - 2x- 5 = 0 using secani method.

Provethat (i) A =E -I;(ii) E = efrD whereEistheshiftoperatorandDisthedifferentialoperator,

Find the missing term in the following table :

x,01 2

9

16. Find the divided differences of f (*) = x2 + x + 2 for the arguments 1, 3, 6, 11.

17. Prove that ztr divided differences of a polynomial of 71th degree are.constants.

18. Using Lagrange's interpolation formula, find the forrr of the function y (*) from the'following
table :

0134
y-120L224

19. The speed, u meters per second, of a car, f seconds after it starts, is shown in the following table :

t 0 L2 24 36 48 60 72 84 96 108 L20

u 0 3.60 10.08 18.90 21.60 18.54 t0.26 5.40 4.50 5.40 9.00

Find the distance travelled by the car in 2-minutes.

20. Derive Simpson's (3/8) -rule ff;th.= p {ro + 3y1 + |yz + ys).

21. Explain Simpson's {3 -rule.

22. Decompose the matrix

23. From the following table, estimate the number of men getting wages between 100 and 150 :

Wages in Rupees 0-100 100-200 200-300 300-400

No. of Men I 80 35 42

lz -B 1o'l

l-, 4 ,l*therorm,,U'
L5 2 1l
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\1
24. Solve the system of equations

Seidel iteration method .

3 g 21072

28x + 4y - z = ?12 ; x + By + l0z = 24 ; 2x + L7 y + 4z = g5 by Gauss_

25' Using Picard's method obtain a solution upto the fifth approximation to the equation ff= , * *,

such that r (O) = 1.

26. Using Adams-Moulton method , find y (1.4) given

ff= "' (1 * v), v (1) = 1, v (1.1) = 1.288, y (r.2)= 1.548 and y (1.s) = L.glg.

(10x4=40marks)

Section C

Using Newton's iterative method, find the real root of * logls x = 1.2 correct to five decimal places.

Using the method of separation of symbols, show that

Lott*-n - u,x -,.u*-1 * rkj ur - 2 *....* (-1)" u* - n.

Find the smallest root ofthe equation f (x) = xB _ 6x2 + 11* _ 6 = 0.

10 ,10 1031' Grven f/ (") =500426iT/ k) =32e240,fr {") 
=r752tzand 

/ (ro) = 40868 find / (r).t4T

27.

28.

29.

80.

r--L.5:Find the first and second derivatives of the function tabulated below at the point32.

Turm over



4

Apply Lagrange,s fOrmula inversely to obtain a root of the equatron f (r) =o'

f (SO1= -30,f(34)==t3,f (38)=8and f (42\=L8' 
--,-

Apply Runge-Kutta metirod, to find an approximate value of y when x = o'2

ff=*+!,!(0)=1.

-[+1t-- ..lz g
35. Find the inverse of the matrrx I -Ll -2

using Gauss Elimination Method'

(6x7=42marks)

Section D

Answer any ttvo out of three questians'

Eoch qucstion carrics l3 mark*

sd*
86. Evaluate hp using

(a) Trapezoidal rule taking h;l'

1(b) SimPson's ! nrte tqking h=l'

I(c) Simpson's i d" taking h=L'

Solve the sYstem of equations :

x1+2.x2*rg - fr4=-214+fr2+fu - 2*a=-6;2q+812-'3 + %+=7 i'4+*z*r3 * fr4=2

by Gauss J,ordan dethod.

d.y

(a) Apply Milne'sscthod,to find a solution of'the differbntial equation #=: - y2 

.rnthe 
range

0<r S 1 for theboundary condition I =0 at x =Q'

[5 41

(b) Determine the largest eigen value and corresponding eigen vector of the matrix lf 2)'

83.

94.

c 2LO72

given tht/ -

given that

;l

87.

(2 x 13 = 26 marks)
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1.

2.

3.

a.

5.

6,

7.

8.

9.

10.

11.

12.

SIXTH SEMESTER B.Sc. DEGREE (SUPPLEMEI{I
EXAMTNATTON, MARCIil aufi

fime : Three Hours Maximum: 30 Weightage

The bookward difference Vyr, = ----:-
A real root of the equation x? - x - 1 = 0 lies in the interval
Write Newton Raphson formula.

Write the relation connecting forward difference operator A and shift operator E.-

i (r* *pi)=
Write Newton's forward difference interpolation for,mula. :

Define Trapezoidal rule.

Define the characteristic polynomial of a square matrix A.

If the eigen values of the matrix A are -2,4,6. Then the order A is
Writ€ Taylop's series for y(x) around. r = f,sr

r-etxr- - 1,0,8,6 *d./i - 3, - o, Bg, 45,i = o, L,z,B. Then the divided difference l*s,ql is

The process of findingthe value ofr for a certain value ofy is called

Part II
Answer all nine questions.

Each question carries L weighiage

Find the forward difference table for the following values :/(l) = 24, y(g) = L20,y(b) = 886,
t0) = 720,

show thai "" (^ + xLus * t o'^. ..) = uo + ufi + "r+. ....

Write Gauss forward formula.
Turn over
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Part I
Answer all twelve questions.

Each questinn camies r/e w,d:ightoge.

13.

ta.

15.

ffisvtey:llit-)
g* ).:.- ;........ 

;. 
:... ]-Yy

FiC



a :

16.

L7.

:

l

l
j

x

I
Ii
l
j
j
:]

i
{

I
I.tj

{

I

I
.!

Ii
i
.l

{

,l
I

I
I'..!
{
x
,xii
I
i
!
:1

I
I

I
I

t

t'

26.

27.

+(,
3

Ify, = 4,le= 12,y+ =19 andy, = 7, findr,

Find the characti:ristic polynorrrial of thb matrix A = I i

" 
o = [3 l] *"" the spectral radius is .

z1

rl'
:

c 21ffi4

18.

19.

20.

2t.

22.

%t.

24

25.

dn
What isy(0.01) for the equation ff +y = 0 withy(0) = l irsing Euley's method.

Find the sum of eigen values of a matrix whose characteristic equationL? - 2L - g = Q.

(gx 1=gweightage)
, Part III

Answer any frve questiafi.s. ',,, .,

- ^---'^^ at -.---'-La-

Find a real root of the equation f (x) =' ri -i2o - 5 = 0 using the method of False Position.

"Y.

' ,.:

'.:
6r

Evaluate I = , * dr using Simpson's 8/8 rule.
g I+r

Determine tlre largest eigen value and the corresponding.eigen vector of thematrix :

-!

.t^t

[r oE]
LJ

'l

Given *=l '*''r', 
*h"""yto) = 0. Findy(0.2) by Runge-Kutta mbthod.

.\
ldv*Z uY*

Given the differential equation fr= 6 with the.initial conditilry = 0 whenl = 0. Use Picard's

method to obtainy for * = O.25, r

Certain values of r and logrf are (800, 2.477L);, $Oe" Z.AAZ9), (305, 2.4848), (807,2,.4871). F'ini28..

lo916301 by Newton's divided. diff-erence method.

(5x2 = l0weightage)
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. Eoch questi,bn carri,es L wetghtage:

29. Solve the equations 2x+3y + z =g:x+2,y +Bz =6,8x+ y+22 =g by LtI
d.v

following table ofvalues of r andy, obtain ff tor x -- 1.2.ar

I

c2t564

30. -The population of a certain town is grven below. Find the rate of growth of the population in
1931 :

Year : 1931 1941 1951 196L Lg7L
Populatign (in lakhs) : 40.62 60.80 79.9t5 1og.E6 tgi.65 , , '

81.. DetErmine the value ofy when * = 0.1 and r = 0.2 modified:Euler's uiethod. Given thaty(g) = 0 and

+=t-!. 
-'--- -----J \-'

dfi

(2x4=gweightage)

decomposition. From the



t
L-

I
f:

cQrro
L-'

SIXTII

fime:ThreeHorrrs

I1 .Aoswer alltwqlue.questions :

1 Forward difference Ay,

2 L_E-r-

(e) tL :

3 Ddfine averaging operator

4 [= ------..-, - 6EY'

(a) vE.

(e)-,rrE,' ' '.'

(Pages:4)

SEMESTER'B.Sc. DEGBEE EXALINAfiON;
(u.G.-ccss)

Mathematics

MM 68 II._NUMERICAL METHODS

(b)

(d)

6.

A.

(b) 6B.

(d) 6E:

Maximrrm : 30 Weightage

Turri over
i

7

8

( *2r"2 )
= [.t* 

xE+:ft.......)"0.

Write Simoson's 9 -n rt".'8

Define the characteristiclpolynomial bf,a square matri4A
:

The shift operator E is defined 8s Ey, = ' .

, ,* (*Y, *r-/,)=



! ,.Z

10 Write Neurion's forward difference interpolation formula.

t' -. .I.:r9.' 11 1+15_" ='.4*:

(a) L2. (b) v2 -
.

(c) p2. (d) 62,

12 Write Gauis backward formula.

III. Answer allnine questions:-

13 Define central differenceopertor 6 ?

' 
-( 12 \

t4 prove that e'[rro + ,a,ro * h o'^ . . .]

*2&
=tto*r\+UlW{

15 Write Gauss forward formula.

16 The function y=sinr is tabulated below :

x0%%
I=sinr '0 0.70711 1

(72xYt =3 weightage)

:

t: :-

I
1\

' Using Lagrange's interpolation formula find the value of ri" (/6).

17 Write the Ttapezoidal rule.

18 Define the eigen value of a square matrix. :

dv
2A Given ?=y-, where y(0)=2. Find y(0.1) correcttofourdecimalplacesbyRunge-Kutta

CI,X

(9x1=9 weightage)



:v 3 c60110
-fU. 

Answer arry fiuequestions from seven :

\-
22 Using Newton's general interpolation formula with divided differences find f(r) as a

polynomial in r. Given

' x, ! '1 0 3 6 7

f(r) : B -6 B9 8Zz 1611

1

23 Using Trapezoidal rute evaluate I = [ 
= 
' dr cortectto three decimal places. Take le = 0.b.j 1+r

24 Determine the l4rgest eigen value and the corresponding eigen vector of the matrix

dv t225 Given the differential equatio, ;=FA with the initial conditiony = 0 when * = 0 . rrse

I t^ ^Lr^:- ^- D--
. Picard's method to obtainy for tr = 0.25.

26 Using Lagrange's interpolation formula, find the form of the function y (r) from the following
table :

x0184
y -12 0 L2 24

27 Find the following table find the value of et.t1 o"irrg Gauss, forward formula.

x 1 1.0b 1.10 1.18 t.ZO L.Z5 1.BO

er 2.7L83 2.8,577 3.oo4z g.1882 8.8201 g.4908 8.6698

28 use the Newton-Raphson method to find a root of the equation xt _ zx_ 5 = 0.

(5x2=l0weightage)

Turn over
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tl

Ansryer rDrr6,quesfiqrrq.fuin lftraa] "'
l

zg :Brs{fu}giN+w&n$fo
takes the fotlowing values : .

: 9:.

'4 ,,'+'

30

a,1

,..:'t

;'
, ,:ll

:::i+-iJ,:i: :i\.j

:.:

,..:.' i! =

,, 
, d1)'=9+u(i1 ; 12n r(i}; 386rd'?\'=72a.

SglvetlreequationlZx.+}X+z=g, fr+2y+32=9, 3, +y+22+8 byLV.decompg.eition. ' -,,'i . 
-. j 

..-., i .

U, IE :ified.$uler's'n€thoa aete,rrEi:qg.thei*$**eiufi''rmheri i'*,.''$J gfvan that

: i:r :r

-.... .ri..l I :t:.'f -'.: :
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Part A

Answer all questians from this part.
1' If f (x) is continuous in [o, b] and /(o) and f (bl areof opposite signs then which of the following is

true :

(a) There exists exactly onb root off (r) = 0 between o and b.
(b) firere exist at least one root ofl(*) = 0 between o and b.
(c) there exist at most one root between a and b.
(d) There is no root between o and b.

2. Findthesecondapproximatibnofarealroot of x2 -2x-5=0 usingbisectionmethod.

3. Write the Newton-Raphson formula.

4. Define the central diftrence operators.

5. Write the Newtonts backward difference formula.

6. Write the Lagrange polynomial of degree 2.

7, Write the general form of the unit lower triarigular matrix.

8. Find the characteristic equation of the matrix

9. f = tc+y2 withy (0) = 1. Findthe second approximationy.(zl using Picard's'nrethod.

10. Write Simpson's /s rule.

11' In Adams-Moulton method formula is used to derive Predictor-corrector formula.
L2. Write the Milne's corrector formula.

(l2xYa,=Sweightage)

Reg. Si.*;ri..-.n.111..q,Jt.. \,- - :

IVIARCII/APRIL

T1611
l, , ol.
[ooB]

Turn over
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c8( 27

19.

20.

g

Part B

Answer all questions fTom this part.

13. Find the second approxirnation of a real root of the eq-uation x3 _ 4*_ g = 0 using bisection method.

L4- Find an iteration formula used to find a root of the equation r sin * +cos r = 0 using
Newton-Raphson formula.

15. Using Ramanujan's method obtain the first two convergents of the equation r.+ rB = l.
16. Prove that E = ehD where D is the differential operator.
17. Write Bessel's interpolation formula
18. Fine the third divided difference with arguments 2,4,g,10 of the functioir f (x) = x3 -2-x.

Evaluate j* dx correctto three decimal places Simpson's % n l"taking h = 0.b.

Find the unit lower triangular matrix L in the LU decomposition 9f the matrix

t2 1 1ttt
A=11 3 2|.

fe L 2)'

21. ff='+ rJ and y (0) = l, out.io the Taylor series for y (r).

(9x1=9weightage)
Part C

Answer any five questions ftom this paft.

Find a real root of the equation x8 - *2 -Z=0 by Regula-Falsi method.

Using method of separation of symbols, show that

An t *-o = ux-n ux-t * # ux-2 * .,. + (-L)o u*-o.

24. Ttre Population of a town in decennial census was given below. Estimate the population for the
year 1925:

'Year (r) : 1891 1901 1911 LgZt 1981

Population (y)

(in thousands): 101

3x2 +xiL
UsTB Lagrange interpolation formula, express the function

partial fractions.

22.

23.

46 938166

25. ("-r) (*-z)(*-3) as sums of



-\,

26.

-.i,wlws=: - ffi!s&ry"=\

)

3 C 80027

By Gauss elimination method solve the system of equations

5x- y -22 =142, rc -gy -z= -30, 2x - y -Qz=-50.
Determine the largest eigen value and corresponding elgen vector of the matrix

l-r 6 1l
e=lr z ol

lo o Bl'

Apply Runge-Kutta method to find an approximate value of y for * = 0'1 taking h = 0'1, if

ff=*+!2,!(o)=r'
(5 x 2= 10 weightage)

Part D

Answer any two questinns from this pafi.

From the following table, find the value o1" 1'L7 using Gauss's fonryard formula.

28,

r : 1'00

er : 2'7818

1.05 1.10

2.8577 3.0042

o.2 0.3

t223 1.354.

1.15

3.1582

1.20

3.3201

1.25

3.4903

1.30

3.6698

30. Solve the system of equations using factorization method :

r +2y + 8z =L4, 2x + 5y +22 =i8, 3x + y + 5z =20.

dtt
81. Solve the Initial value problem Y =L * r!2 , y (0) = t' clx

| ,.. 
I

for r. = 0'4 by using Milne's method. Given

(2x4=Sweightage)

that
x:
v:

0:1

1.105


