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: Numerical Methods for Engineers

Each unit has an internal choice; answer one complete question from each unit.

2. Missing data, if any, may be suitably assumed
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g2 using the Thomas algorithm.
g3 c) | Apply Newton Raphson method to approximate the real root of | 1 1 7
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§ 2 In(x*+y)-1+y=0,"/x+xy=0 near x=2.4,y=-0.6. Perform
g g two iterations.
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= 3 | a) | Obtain the piecewise linear interpolation for f(x) from the 1 1 6
g— following data and estimate f(3) and f(1.5).
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b)

Apply Romberg’s integration method along with Trapezoidal rule
1 .
to compute j(l+¥)dx with h=0.25,0.125.

0

Apply Sterling’s central difference interpolation formula to
compute y at Xx=0.25 from the following data:

X 020 | 0.22 | 0.24 0.26 0.28 0.30
f(x) | 1.6596 | 1.669 | 1.6803 | 1.6912 | 1.7023 | 1.7138

OR

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

point x =1using the centered difference formula and then refine the
results using Richardson extrapolation starting with h = 0.5, 0.25,
0.125.

b)

Find the volume under the surface f(x,y) =% py evaluating
11

the double integral [ [ f (x, y)dxdy using Trapezoidal rule by taking
00

three equal subintervals in both x and y directions.

Compute f£(1.5) and f(2.5) using cubic spline interpolation from

the data given below with M(1) = 0 and M(4) = 0.
X 1 2 3 4

f(x)| 3 10 29 65

UNIT -3

Verify the existence and uniqueness of the solution of the initial
value problem y’ = y**,y(0) =0 over the domain

i) 0<t<2, 0<y<l1, (ii) 0<t<2, c<y<d, O<c<d. If so,
find the Lipschitz constant for each case.

b)

The differential equations that govern the prey and predator
population are given by

Y gy (1) 22(0): ) - ay (1) 420 y(0) =1 2(0)=1.

Applying matrix method find the prey x(t)and predator y(t)
population.

Apply RK4 to solve y'=2y+u,y(0)=1 u"=3y+4u,u(0)=1at
x = 0.2 with step size h = 0.2.

OR

Derive the forward difference, backward difference and central

2
difference of dy and central difference approximation of d 32/ .
dx dx

b)

The differential equations that govern the prey and predator
population are given by
dxd—(tt)z—Zx(t)+3y(t);dyd—(tt)=—x(t)+2y(t);x(2)=2, y(2)=4.

Applying matrix method find the prey x(t)and predator y(t)
population.




Using RK2, approximate the solution of the system of the initial
dy _ dz  yz?
value problems — =-2y+4e™*,y(0)=2,—=-"—,2(0)=4
P dx y v(0) dx 3 (0)
with stepsizeh = 0.1atx = 0.2.

10

UNIT -4

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

10

b)

Apply finite difference method to solve the boundary value problem

4 2 : , "
u”+ X2 u'+——u=0,in 0<x<1, subject to the conditions
1+x 1+x

u(0)=1,u(1)=%with h:%.

10

OR

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

10

b)

Apply finite difference method along with Trapezoidal rule to solve

15x-2 11

the integral equations f(x)= 1 +§ 0(x+t)f(t)dt taking

. 1
step size h==.
P 3

10

UNIT -5

Compute the numerical solution of one-dimensional heat equation
u, =u, with u(t,0)=0=u(t,1)and u(0,x)=sin(zx) up to five
time levels with step size h = 0.2 along the x-directions.

10

b)

Y. . 0u du 2
Solve Poisson’s equation —2+—2=—10(X +y +10) for the
oX" oy
region bounded by 0<x,y<3, subject to the conditions
u(0,y)=u(x,0)=u(3,y)=u(x,3)=0with h=k=1.

10

OR

10

o’u o .
Solve er? =0 for the region bounded by 0<x<1,0<y<1

with h=k =1/3 subject to the boundary conditions
u(0,y)=u(x,0)=u(ly)=u(x1)=0.

10

b)

Solve the wave equation u, =4u, takingh =1and k =1/2 upto

t= 2 with the boundary conditions
u(0,t)=u(4,t)=0;u,(x,0)=0 and u(x,0)=x(4—x).

10
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