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INSTITUTI] OF ENGINEERING

Examination Control Division
2082 Chaitra

Canciidates are rec.iuired. to give their answers in their ou'n words as far as practicable.
Attempt 4ll questians.
AUquestians csrry eqttcl marks.
Assume suituble dcta if nete,rsary

(Approximate a real root of the non-liner squation 3x * sinr * er = A correct to three
decimal places using tlre Bisection Method.

'3/.Solve the following system of non-linem equations using Newton-Raphson Method for a
preeision of 3 decimal places by taking (1.8, 1.8) as the initial guess values.

xa-cos1u:72
sinr*?a=15

3. Write a python program to solve a system of linear equati,ons using the Gauss-Jordan
method.

g4rind the dominant eigen value and corresponding eigen vector of the foilowing matrix
using the Power method.
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rJ/ Using the method of least squares. fit the following data to a second-degree pollnomial of
the formY = &x2 * bx * c.

2 n-t 6 I 110i12
v 2.5 2.7 3.5 ASTs'+T4^s

g!/Consrruci divided difference tabie from the fotrlowing data a:rd use Nerton's divided
difference interpolation technique to approxirnate ihe value of y(9).

6.72

f. Derive expressions for evaluating the first and second order derivatives using I'ierfion's
forward iaterpolation formula.

8-Approxirnate the following integral using Gauss-Legendre 3-point fonnula.

{'r'in'6,
J,

9. Given that I' = sin(nx) + cos (y) and y(0) = 2, find the vaiues of y in
0 ( r { 1, taking a step-size of lr = 0.5 using the Runge-Kutta fourth order method.
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10' The results of ir'r'o initial atiempts whiie soiving the two-point boundary value
prerblem?" = 0.5:r -y I y'+3, y{0) = S, y(2) =Busingthe shooting method wtttr
Euler's lbrmula taking a step-size of 0.5 is giveri belorv

Using this information, solve the given problem.

${"ty: the Laplace equation ttr* * ur, = 0 on a squaregrid with 0 < r S 2 and 0 S y S
2 with step-size h : 2/3 in both directions har,'ing the foilowing boucdary condirions.

u(x,0) :24Ax, utfi,y) = L80y,
u(x,2) = 180(2 * x), u{Z,y} = Z6{i(Z - y)

r9dotu" the wave equaticn rtss : 4xr** for 5 time steps taking ar : ft. : 0.4 with the
following boundary and initial conditions:

ut:a,t):utz,t) = 0
u{x,0} = 5x(2 - x)and us(x,0) = g.

***

Initial Final y obtained
4.7187mr = 1.0

mz = 3.0 i 1.5938










