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FOURTH SEMESTER
MA 41 - NUMERICAL METHODS
ELECTRICAL AND ELECTRONICS ENGINEERING
(Common to Aeronautical Engineering and Civil Engineering)
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

1. Can we apply iteration method to find the root of the
equation 2x = cosx + 3 in [0, % 12 Justify?

9. What are the advantages of iterative methods over Direct
methods in solving system of linear equations?

3. State Newton’s forward differences formula.

4. Form the divided differences table for the following data

X 1 1 2 5

fx) 2 3 12 | 147

5. Estimated values of the integral 102% by Trapezoidal
rule is 0.3953 when h=0.25 and 0.3926 when h=0.125.
Estimate the value of the integral by Romberg's method.

6. Evaluate the in':egralf]2 %, using Gauss two point
formula.




[image: image2.png]7. Using Taylor's method solve % = 1+ xy with y(0) =2. Find
¥(0,1).

8. Write down Adam’s predictor and corrector formula.

2
9. Write an explicit formula to solve ‘2—‘: = ';x—‘; numerically.

10. Ifu satisfies Laplace equation and u=100 on the boundary
of a square what will be the value of u at an interior grid
point?

PART-B (5x16=80 marks}

1. @ O Evaluate VviZ to four places of (8
decimals by Newton-Raphson method.

(i) Solve the following system of (8)
equations using Gauss seidel iteration
method

6x + 15y +2z =72
x+y+54z=110
27x + 6y —z =85

Or

® @ Solve the following system of (8)
equations by Gauss Jordan method
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[image: image3.png]2x—y+6z=22
x+7y—3z=-22
S5x=2y+3z=18

(i) Find the largest eigenvalue in (8)

-1
modules of the matrix( 3 2 4 )
-1 4 10

12. @ @) The following are the measurements (8)
of t made on a curve recorded by an
oscillograph representing a change in
the conditions of an electric current

t 1.2 2.0 25 3.0

i 1.36 | 0.58 | 0.34 | 0.20

~Find the value of I whent =16

[63) Use Gauss's backward interpolation (8)
formula find sin45° from the following
table

x’ 20 30 40 50 60 70
Sin x” | 0.342 ;,,0,502 0.642 | 0.766 | 0.866 | 0.939
Or

(b)  Obtain cubic spline polynomial which best (16)
fits with the following data, given that
Yo'=y"=0
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18. @ @ Find y'(x) given

X 0 1 2 3 4 ®

vyl 1| 1]|15]40 |8

(i)  Evaluate the integral j'u6 1—:;:11, using (8}
Simpson's 3/8 rule.

Or
® O Evaluate the integral flz flz %, using (10}
Trapezoidal rule with h = k =0.25.

(if) The velocity v of a particle at distance (6)
s from a point on its path is given by
the table below

—
sinmeters |0 | 10 |20 |30 }40 50 | 60

vinm/sec | 47|58 |64 |65 |61 52 | 38

Estimate the time taken to travel 60
meters by using Trapezoidal rule.

14. (a) Using Milne's method, determine y(1.4) given (16)
that

dy 24— 42 =
= xy=xty1)=1
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®)

(a)

o)

Obtain the starting values from Euler's
method.

Or

Use Runge-Kutta method of the fourth order
to find y(0.1) and y(0.2), given

dy _yis
e O
Solve +—- =x%+y%in the square mesh

given u = 2 on the four boundaries dividing
the square into 16 sub squares of length 1
unit.

Or

Solve 25u,, = u,given that
u(0,t) = 0,u(5,t) = 0,1, (x,0) = 0 and

_f 2x 0=xs25
w0 ={;0%,, 25 ires
period of vibration.

For one half

(16)

16)

(16)
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