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23 c) | Apply Newton’s method to find an approximate solution of the system
g i of equations x*+3x+y =5 and x*+3y” =4 near x=0.5 and
25 y =0.5. Perform two iterations.
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UNIT -2

Approximate the derivative of the function f(x)=e"sin(x)at the

point x =1using the central finite difference formula and then refine the
results using Richardson extrapolation starting with h = 0.5, 0.25.

b)

Find the volume under the surface f(x,y)=e%*¥") by the evaluating
the double integral H f (x, y)dxdy using Trapezoidal rule by taking three

equal number of subintervals in both x and y directions.

Obtain the cubic spline interpolation in [2,3] for f(x) from the data
with M(0) = 0, M(4) = 0 and estimate f(2.5)

x |1]2 [3 |4
f(x) | 3]10] 2965

OR

Obtain the piecewise linear interpolating polynomials for the function
f(x) using the given data and find f(3) and f (7).

x |1]2] 48
fox) | 3|7 | 21 | 73

b)

5.2
Apply Romberg’s integration method to compute J. log xdx with
4

Simpson’s rule by taking step size h=0.3 and 0.6.

dxdy

15 2
Evaluate J' j

y=1x=1

using Simpson’s rule with h =0.5 along

x-axis and k =0.25 along Yy -axis.

UNIT -3

Derive the i). forward finite difference, backward finite difference and

central finite difference approximations of d—yand ii) central finite

dx
2

difference approximation of ZTZ :

b)

Apply Adams-Bashforth method to approximate the solutions of the
ODE y'=1+y* at x=0.8 subject to the conditions y(0)=0,

y(0.2)=0.2027, y(0.4)=0.4228;y(0.6) = 0.6841.

Apply Runge-Kutta fourth order method to approximate the solution
of the simultaneous differential equations y'=2y+u,y(0)=1;

u'=3y+4u,u(0)=1 at x=0.2with step size h = 0.2.

OR




Reduce the differential equation u”+2u"+u’—u=cos(t),
0<t<%u(0)=0, u'(0)=1Lu"(0)=2 in to first order initial value
problems.

b)

: : d
Apply Milne’s method to approximate the solution of x* d—i +xy=1at

x=1.400 giveny(1.0)=1.000, y(1.1)=0.996, y(1.2)=0.986 and
y(13)=0.972.

Apply Runge-Kutta second order method to approximate the solution
of simultaneous differential equations, y'=u, y(0)=1;

u'=—4y—2u,u(0)=1at x=0.2 with step size h = 0.1.

10

UNIT -4

Apply finite difference method to solve u"=u-4xe*, in 0<x<1,
subject to the conditions u(0)—u'(0)=-1, and u(1)+u'())=—e with

h==.
3

10

b)

Find the numerical solutions of the boundary value problem
y'+2y'+y=x?, y(0)=0.2,y(1)=0.8 applying shooting method
with step size h=0.5 by taking initial guess y'(0) =« =0.5. Obtain its
first correction.

10

OR

Apply cubic spline method to solve the boundary value problem
x’y"+xy'—y=0; y(1)=1and y(2)=0.5, with step sizeh=0.5.

10

b)

Apply finite difference method to solve the integral equations

f(x) = 15x 2% 1(X +t) f (t)dt using Trapezoidal’s rule by taking
step size h=0.5.

18 370
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UNIT -5

Solve 'u, +u, =0for the region bounded by 1<x<2 0<y<I,
subject to the boundary conditions u(Ly)=In(y*+1);
u(x,O):ZIn(x);u(2,y):ln(y2+4) and u(x,l):ln(x2+1) with
h=k=1/3.

10

b)

2 2
Solve Poisson’s equation 8_1; +(’)_L21 = —10(x2 +y° +10) for the region
ox~ oy

bounded by 0<x,y<3, subject to the conditions
u(0,y)=u(x,0)=u(3,y)=u(x,3)=0withh = k = 1.

10

OR
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10 | a) | Solve y+—2=xey,0<x<2, 0<y<1 subject to the boundary 10
conditions u(x,0)=x, u(0,y)=0, u(2,y)=2¢’ and u(x,1) = xe with
step size % and % along x and y directions respectively.
. 1 .
b) | Solve Vu=0 over R:{(0,1)x(0,1)} with h:kzg subject to the 10

conditions u(x,1) =1, u(l, y)=1,u(x,0)=0 and u(0,y)=0.
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