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Reg. No.:

Question Paper Code : 31361

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
Fourth Semester
Civil Engineering
MA 1251 — NUMERICAL METHODS

(Common to Metallurgical Engineering /Petroleum Engineering/Mechatronics
Engineering/Aeronautical Engineering/Electrical and Electronics Engineering)

(Common to Fifth Semester Electronics & Communication Engineering and

Food Technology )
{Regulation 2004)
(Common to B.E. (Part-Time) - Third Semester  Civil Engineering -
Regulation 2005)
Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1.  Write Newton-Raphson formula to obtain the cuberoot of N.

2. Solve the system of equation z+y=2 and 2xr+3y=>5, by Gauss elimination
method.

3.  State Newton’s forward interpolation formula.

4. Write the Newton’s divided difference formula.

1
5.  Evaluate J.d—x, using Trapezoidal rule.
pl+x

6. What approximation is used in deriving Simpson’s rule of integration?

7.  State the merits and demerits of Taylor’s series method of solution.
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13.

Write down the Milne’s predictor - corrector formula.

State Crank-Nicholson difference scheme for solving one dimensional heat
equation.

Define Boundary value problem.

(a)

(b)

(a)

(b)

(a)

PART B — (5 x 16 = 80 marks)

(i) Solve for a positive root of x® —4x +1=0, by False position method,
(ii)  Solve the following system by Gauss-Jacobi method :
10x -5y -2z =3; 4x-10y+32=-3; x +6y+10z=-3.
Or
(i)  Solve the following system of equations by Gauss-Seidal method :

8x -3y +22=20; 4x+11ly—2=33; 6x+3y+122=35.

25 1 2
(i) Find the numerically largest eigen value of A= 1 3 0 | and
2 0 -4

the corresponding eigen vector.

Find the value of y at x=21 and x=28 from the following data, using
Newton’s interpolation formula :

X 20 23 26 29

y: 0.3420 0.3907 0.4384 0.4848

Or

Using Lagrange’s formula for interpolation find (9.5) given :

x: 7 8 9 10
y: 311 9

P
(i) By dividing the range into ten equal parts evaluate I sinxdx by
0
Trapezoidal and Simpson’s one third rule.

2
(i) Apply Gaussian three point formula to evaluate j‘ld%
+
2
Or
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15.

(b)

(a)

(b)

(a)

(b)

i)

(i)

)

(ii)

)

(ii)

1
Evaluate Ildxz using Romberg’s method. Hence obtain an
+x
0
approximate value of 7.

24
Evaluate —l—dx dy by taking h=%=0.5 using Trapezoidal
x+y)
13

and Simpson’s rule.

Solve %:x+y given y(1)=0, and find y(1)} and ¥(-2) by

Taylor’s series method.

Using Milne’s method find y(4.4) given 5x:—y+y2—2=0, with
%
¥(4)=1; ¥(4.1)=1.0049; y(4.2)=1.0097; y(4.3)=1.0143 .

Or
Using Modified Euler’s method find ¥(0.1) and »(0.2) given
d—y=x2 +y2, ¥(0)=1.
dx

Using Adam’s method, find y(0.4) given dy:xy ¥(0)=1,
»(0.1) =1.01, ¥(0.2)=1.022, (0.3)=1.023.

Solve .V2u:—10(x2 +y? +10) over the square mesh with sides x=0, y=0,
x=3, y=3with #=0 on the boundary and mesh length 1 unit.

Or

Solve numerically 4u,, =u, with the boundary conditions u{0)=0,
u(4,¢)=0 and the initial conditions u, (x,0)=0 and u(x,0)=x(4~x}, taking
h=1(for 4 time steps).




