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Register Number: .............ccccoeevni.
B.E/B.TECH DEGREE EXAMINATIONS: NOV/DEC 2014
(Regulation 2009)
Fifth semester
MAT108:NUMERICAL METHODS
(Common to ECE/IT)

Time ThreeHours Maximum Marks; 100

Answer all the Questions:-
PART A (10x 1=10Marks)

1. A function f(x) is continuous in the interV@l,3). Then there is a root for f(x) in the intdrva
1,2) if
a) f(1) and f(2) are positive b) f(1) and féte negative
c) f(1) >1(2) d) f(1) and f(2) are alternatesign

2. The order of convergence for Newton Raphsonthaoakis
a) 1 b) 2
c) 3 d 4
3. The relationship betweed and[] is
a) (+A)@A-0)=1 b) @+0)1-4)=1
c) A-0)@a-4)=1 d @a+0)@a+a)=1
4. The third order divided difference of a polynomiaf + 3x* + 4x+5 is
a) 1 b) 4
c) 3 d 5

5. The formula for first derivative at x 5 1 Newton forward interpolation formula is

a) 1 1 1 1 b) 1 1 1
E[Ayo _EAZyo +§A3yo _ZA4yo +} [Ayo _EAZyO +§A3yo _ZA4yo +i|
c) 1 1 1

1 d) 1 1 1
E[Dyo _EAZyO +§D3yo _ZA4y0 +j| [Ayo _EDZyO +§A3yo _ZD4yo +i|

6. The truncation error for trapezoidal rule is
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10.

11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

2) —%(xn - X,)h?f"(r7) where b) —1—12(xn - X,)h?f"(r7) where x, <77 <X,
XO <,7 < Xn
) —1—12(xn - X,)h? f"(r7) where d) —%(xn - x,)h*f"(7) where x, <7 <x,
Xo <11 <X,
Is a multi step method to findshieition of ODE
a) Taylor series method b) Euler's moet
¢) Runge kutta method d) Milne’sthosl

A particular case of Runge kutta method of sdaarder is

a) Taylor series method b) Euler’'smoeit
c) Improved Euler's method d) Milne’s method

The order of convergence for Crank Nicolson thoe is

a) 1 b) 2

c) 3 d 4

To solve a Laplace equation we use the method

a) Liebmann iteration process b) Eslenethod

c) Crank Nicolson method d) Bender smith method

PART B (10 x 2 = 20 Marks)

Using Newton’s method, find the root between 0 ard x*=6x-4

What are the advantages of iterative methods avectdnethods for solving a system of linear
equations?
Form the divided difference table for the data Y@116) (3,40) and (4,80)

State Newton’s forward interpolation formula.

2
Write down the expression foijr]—z at x =» by Newton’s backward difference formula.
X

State Simpson’s one- third rule.

Find y(1.1) by solving the equationg—y = x? +y? y(0) = 1 using Taylor series
X

Write down the truncation error term for Runge &uttethod of 4 Order
State whether the Crank Nicholson’s scheme is aliaiixor implicit scheme. Justify.

State Standard Five Point formula with relevangcaan.
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21. a) ()
(i)
b) (i)
(i)

22. a)
b) (i)
(i)

23. a)
b) (i)

(ii)

PART C (5x 14 =70 Marks)

Find the root of the equaticet = 2x+1 , between 1 and 2 ,correct to four  (7)
decimal places using Newton Raphson method
Solve the following system of Equation by using &aklimination method (7)
X =X, =9, =X +5X, =X, =4, —X,+5%X;,=-6

(OR)
Solve the following system of equation by Gaus®id&’s iteration (7)
methodlOx, +2X, + X, = 9, X +10X, —X; = —-22 —2x, +3X, +10x, = 22
8 -4 0 (7)
FindAlif A=|-4 8 -4 by Gauss Jordon Method

0O -4 8

. -0. -225 . .
Find € 075 and € from the following data using both Newton forward
and backward interpolation formula

X 1.00 1.25 1.50 1.75 2.00
e’ 0.3679 0.2865 0.2231 0.1738 0.1353
(OR)
Use Stirling’s formula to compute t@9°26 given the following table of (7)
values of tan x
X 8921 8923 8925 8927 89°29

tan x 88.14 92.91 98.22 104.17 110.90

Apply Lagrange’s Interpolation formula tonfi f(5) if f(1)=2, f(2)= 4 , {(3)= 8 (7)
f(4)=16 and f(7)=128

Find the value of f'(8) , f’(8) , f(9) and f’(9 from the following data using
divided difference method

X 4 5 7 10 11
f(x) 48 100 294 900 1210
(OR)
T -J"l dx
Compute the value of from the formula;: 0 y+zUsSing trapezoidal rule

with 10 sub intervals.

1 »1 dwedy

(7)

00 pry . .
Evaluate *+¥*+1 by using trapezoidal rule.
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24,

25.

b)

b)

A. Find the value of y(0.2) , y(0.4) using Rungettéumethod of fourth order
with h = 0.2 given thatg =x*+y y(0)=0.8

(OR)
Given that %=%(1+x2j}=2 , y(0)= 1, y(0.1)= 1.06 , y(0.2) = 1.12 and

y(0.3)=1.21 , Evaluate y(0.4) and y(0.5) by usingnkls Predictor corrector

method.
_ 0°f of ’ ’
Given that >———=0 fOt)=1fGt)=0; f(x,0)=x"@25-x7)
ox~ ot : '
find the value of f up to 3 seconds taking the siep forxash =1

(OR)
Given that u(x,y) satisfies the equatior?*u=0 and the boundary conditions
u(x,0)=0, u(x,4)=8+2x, u(0,y) 3— and u(4,y) =v*, find the value of u(i,j) i =

=

1,2,3 andj=1,2,3 correct to two places of detenty Liebmann Iteration
process.
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