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M.E. (Mechanical) (Heat Power Engg. /Energy Engg.)
ADVANCED MATHEMATICS AND NUMERICALMETHODS
(2013 Credit Pattern) (Semester - I)

Time :3 Hours] [Max. Marks : 50
Instructions to the candidates:
1) Answer any Five questions out of eight questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator
and steam tables is allowed.

5) Assume suitable data if necessary.

Q1) a) Find the root of [5]
Y = 3x + sinx —*
using Newton - Raphson method.

Carry out five iterations.

b) Fitastraight line for the following data [5]
x |10 15 20 25 40 50 55
vy |5 21 19 37 42 54 70

Derive the equation you use.

02) a) Solve the following set of equations using LU Decomposition method.[5]
4x, —x,—x,=150

1

—2x1 + 4x2 =120

—2x, +4x, =210
b) Find the interpolating Polynomial for the data: [5]
X 0 1 2 5
y 2 3 12 147

Find the value of Y at X = 1.5 using Lagrange’s Interpolation.

PTO.
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03) a) The following table describes the parameters associated with a

thermodynamic problem. [5]
X, —1 0 1
fx) : 0 1 1
fx) : 1 3 7

Estimate values of f(—0.5) and f(0.5) using Hermite interpolation.

b) The temperature of a metal rod was measured at various time interval
during heating and the values are given in the table below: [5]

Time f(mts) 0.5 15 3.0 5.0 6.5 8.0
Temp(T = f(t) (°C)) :1.625  5.875 31 131 282125 521

Find interpolating polynomial using Newton’s divided difference
interpolation.

4

04) a) Evaluate J(x3 —Cosx+ 6) dx ysing Gauss- Legendre - 3 point formula.[5]
0

b) Employ power method to determine largest eigen value for the following

set of equations [5]

x, —3x, +2x, = Ax,, dx, +4x, —x, = Ax

6x, + 3x, + 5x, = Ax

2°

3

05) a) Use Householder’s method to reduce the following matrix A to its

1 3 4
tridiagonal form A=|3 2 -1}, [5]
4 -1 1
: dy _y'-x' .
b) Using Runge - Kutta method of fourth order to solve i g with
conditions y(0) =1, at x = 0.2, 0.4. [5]
06) a)  Write short note on shooting method with suitable examples. [5]
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b) Given the values of u(x,y) on the boundary of the square in the following

figure: [5]
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Evaluate the function u(x,y) satisfying Laplace equation Pl + F =0 at

the pivotal points of this figure using Gauss - Seidel method.

Q7) a) Solve the system of equations [5]
27x, + 6x, —x, =85
6x, + 15x, + 2x, =72
x, Tx,+54x, =110
using Gauss - Seidel iteration method (use four iterations).
b) Explain the Crank-Nicolson’s implicit finite scheme for one-dimensional
d’u

. 0 ) . ..
heat equation a—b; =C? PR Discuss stability criterion for the same. [5]
X

08) a) Use Heun’s method to integrate y' = 4e"% — 0.5y from x =0 to x = 4
with a step size of ‘1°. [5]

The initial condition atx =0, is y = 2.

Also estimate the error.

2 2
b) Find the solution of initial boundary value problem ?97? = gTL; 0<x<1,
subject to the initial conditions u(x, 0) =sintx (0 <x < 1). [5]

0
(é)(X,OFO,OSxSl, and the boundary conditions u(0,r) = 0,

u(1,) =0, t> 0 by using explicit scheme.

+ + + +
3
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