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ANSWER PART — A AND PART - B SEPARATELY

PART - A

1. Find the truncation error in approximating y(x)by 7,(x)=x at x =0.5 , where
2 3

y(x)=ln(l+x)=x——%+x?—---, [5]

2. Find a root of the following equation in the interval (0, 1) at the end of third
iteration using Bisection method with 5 digit approximation and rounding

cos x—xe” =0 (51

3. Find a root of the equation x’ —5x+1=0 at the end of first iteration by
Muller's method starting with x=0,0.5,1. Use 5 digit approximation and
rounding. Also state the starting values for the next iteration. [10]

4. Find the 1, 2 and « norms of the following matrix:

5 -9 6
A=|2 <7 4 [5]
1 5 8

5. Find the inverse of the following matrix using Gauss elimination method:

A= [8]

e O
[T NN
[T NN

6. Solve the following system of equations by Gauss Seidel method starting with
(0, 0, 0). Do 2 iterations with 5 digit approximation and rounding.
20x+y-2z=17
3x+20y—z=-18 7]
2x-3y+20z=25
7. Find the missing value using Newlon's divided difference interpolation:
x: 1 2 4 5 6
f(x): 14 15 5 - 9 [10]
8. Find y(1.5) and y'(1)for the following data using natural cubic spline with 5
digit approximation and rounding:

x: =1 0 1 3

y: ~1 1 3 35 [10




PART-B

. Find the approximate value of f'(0.25) for the following values of f(x) using

7 digit approximation and rounding:
x: 0.2 0.4 06

f{x): 09798652 0.9177710  0.8080348 [5]

. The axial displacement {du) of an elemental iength (dx) of a bar of length 1 unit

under a load P is given by du :Ei where £ is Young's modulus and A is the

cross-sectional area. Determine the axial displacement of the bar for the data
P=5001Ib, £=30x" psiand A=2¢e “by Simpson's % rule by taking

h= éwith 5 digit approximation and rounding. : [8]

Find g, x,, b, x, so that the following rule is exact:

v _f(%)
——==dx=af (x)+5 (x,) (8]
-I.—] ’l]. _ x2

. Find the Fourier series of the following function on the given interval:

0, —mT<x<0

f(x)z{xz, O<x<rmw

2
Use the result to show ﬁ—:l—iz+iz_i2+... 12]
_ 12 2* 3 4

. Using 4" order Runge-Kutta method evaluate the value of y when x=0.1 with
5 digit arithmetic and rounding given that

dy

—=-2x—-y, y(0)=-1. 10

o ¥ ¥(0) [10]

Find the solution of the following initial value problem at x=04with A=0.1

using 5 digit arithmetic and rounding.
V' ==1+2x+y,y,=1y =1.0103, y, =1.0428, y, =1.0997

Use the following Admas predictor corrector method to get the solution
h
Yorip = ¥u +£(55J‘; =59/, +37f,— 9.’:1-3)

' h
yn+1,c = yn +.£:1?(9f;1+l +19-f;1 “5-]:1—! +j;—2) [7}

. Solve the following boundary value problem by finite difference method using 5
digit arithmetic and rounding:

d'y |y - . 4
+Z=0,p(01=60, y{xr)=2 with A=, 5
. Find the largest eigen value and the comresponding eigen vector of the following
matrix starting with (1, 0.5, —O.S)T at the end of second iteration using 5 digit

arithmetic and rounding:
12 6 -6

A= 6 16 2 [51-
-6 2 16
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ANSWER ALL QUESTIONS

1. Express the function f(x)=-3x"+8x*-5x+4in terms of Chebyshev
polynomials. [6]

2. The thermal conductivity of iron(k) is found to vary with temperature(T) as
follows:

T 200 600 1000 1400

k 1 04 0.3 0.25

Interpolate at 7 = 250using Gregory Newton’s interpolation formula with 4 digit
arithmetic. [12]

3. Form the divided difference table for the function f (x):l, based on the
X

points x,, x,, x,, x,. 12
0] 1 2 3

4. Fit a natural cubic spline curve corresponding to the interval {2, 3] for the
following data with five digit arithmetic. Hence evaluate the spline value

atx=2.5.
X 1 2 3 5

v 3 10 29 65 [15]

5. When a sinusoidal voltage Esinet is passed through a half-wave rectifier
which clips the negative portion of the wave, the resulting periodic function is

given by
0. -1/ <t<0

E sin o, O<t<77
®

f(l‘):{

Develop this function in a Fourier series. [15]
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1. Evaluate the cubic polynomial 3.01x” +4.87x" +4.53x+1.45 at x=-0.123
using three digit arithmetic with rounding at each arithmetic operation, in
nested form. Also find the relative error. [10]

2. Find a root of the equation f(x)=x"-5x+1 in the interval [0, 1] at the
end of third iteration by Regula-Falsi Method using 5 digits arithmetic with
rounding. {15]

3. Find a root of multiplicity three by Newton's method for the equation
flx)y=x"-8x* +18x* —~16x+5  starting with x=2 using 5 digits
arithmetic with rounding at the end of third iferation. {10]

. 2
4. Use Muller's Method to find a root of the equation cos3x+1=¢" starting
with 0, 0.5, 1 at the end of first iteration with five digit arithmetic and
rounding. Also stale the starting values for the next iteration. [20]

5. Find four different rearrangements to find a fixed point for the function

F(x)=x"-2x~1 in the interval [1, 2]. Also verify the condition for

convergence of all possibilities. [20]
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Find £7(0.1)and /" (0.3)from the given data using 3 digit arithmetic with rounding. [7]
X 0.10 0.20 0.30 0.40 0.50
S(x): 0.425 0.475 0.400 0.450 0.525

ir
Evaluate the integral /= Icosz x dx by splitting the interval into 6 subintervals by
0

Trapezoidal rule using 5 digit arithmetic with rounding. i71

2
Evaluate the integral /= jyezy dy by 2-point Gauss Legendre quadrature using 5 digit
0

arithmetic with rounding. [7]

BITS Pilani, Dubai Campus
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1. What do you mean by an ill conditioned system and check whether the following system is

conditioned or ill conditioned?
%, +x,=1; 1.001x+x, =2 [&]




2. A fin, with a uniform circular section has a root temperature af 140°C and an ambient

temperature of 40°C . It has a thermal conductivity of £ =70 and a heat transfer coefficient
of A=35. When the convection loss from the end is also considered, the nodal temperatures

1,1, and 7, are governed by the equation
1 0 0 1, 140
0 7267 -2383) |7, |=|4336
0 -23.83 4133 )]\ 1 700

Determine the values of the nodal temperatures using Gauss-Jordan method using 4 digit
arithmetic with rounding. (%




3. Find a root of the following system of equations starting with (0, 0, Q) at the end of first
itaration using Gauss-Seidel method with 5 digit arithmetic and rounding. What is the
minimum number of iterations required to get a solution correct to 5 significant digits?

4.63x, —1.21x, +3.22x, =2.22
3.07x, +5.48x, +2.11x, =—3.17
1.26% +3.11x, +4.57x, =5.11 o]




