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Register Number:………….….
M.E DEGREE EXAMINATIONS: DEC 2022

(Regulation 2018)

First Semester

STRUCTURAL ENGINEERING

P18MAI1201: Applied Numerical Methods for Structural Engineering

COURSE OUTCOMES
CO1: Solve a set of algebraic equations representing steady state models formed in engineering

problems

CO2: Fit smooth curves for the discrete data connected to each other or to use interpolation

methods over these data tables

CO3: Find the trend information from discrete data set through numerical differentiation and

estimate integrals from discrete data through numerical methods

CO4: Predict the system dynamic behaviour through solution of ODEs modeling the system

CO5: Solve PDE models representing spatial and temporal variations in physical systems through

numerical methods.

Time: Three Hours MaximumMarks: 100
Answer all the Questions:-
PART A (10 x 1 = 10 Marks)

1. Find the correct sequence of steps involved in finding root by Muller method.

1) Determine the constants a,b,c and substitute in the required curve.

2) Evaluate the corresponding functional values

3) By suitable substitutions find the root using the formula

4) Arrange the points in ascending order.

CO1 [K2]

a) 2-3-4-1 b) 1-2-3-4

c) 4-2-1-3 d) 4-2-3-1

2. How many zeroes does a polynomial of degree n have? CO1 [K2]

a) n+2 b) n+1

c) n d) n-1

3. Bender – Schmidt recurrence scheme is useful to solve CO5 [K2]

a) one dimensional heat equation b) one dimensional wave equation

c) two dimensional heat equation d) three dimensional heat equation
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4. Match List I with List II with suitable codes given.
List I List II

A. baxy  1. parabolic fit

B. cbxaxy  2 2. polynomial fit

C. bxaey  3. straight line fit

D. baxy  4. exponential fit

CO2 [K1]

a) A-3,B-4,C-2,D-1 b) A-3,B-1,C-4,D-2
c) A-4,B-3,C-1,D-2 d) A-4,B-3,C-2,D-1

5.
To evaluate 

b

a

dxxf )( using Simpson’s 3/8 rule, the number of intervals can be
CO3 [K1]

a) 4 b) 10
c) 5 d) 6

6.
If

1( )f x
x

 then f(a, b) is
CO2 [K3]

a) 1
a b

b) 1
a b c d

c) a b
b a

d) 1
a b



7. Examine the two statements carefully and select the answer using the codes given
below:

Assertion (A): The PDE
2 2

2 2 0u u
x y
 

 
 

is elliptic.

Reason (R): A PDE 0 yyxyxx CuBuAu is elliptic, if 042  ACB .

CO5 [K4]

a) Both A and R are individually true and

R is the correct explanation of A.

b) Both A and R individually true and R is

not the correct explanation of A.

c) A is false and R is true d) A is true and R is false

8. Residual method is also called as CO4 [K1]

a) Shooting method b) polynomial method

c) Collocation method d) Finite difference method

9. Which of the following statements are true?

1) Bezier surfaces are defined by the control points similar to interpolation.

2) To draw Bezier surfaces two orthogonal Bezier curves are required.

3) The Bezier surfaces must lie in the convex hull of the polygon.

4) Each boundary of Bezier surfaces are Bezier surfaces.

CO2 [K1]

a) 1,2,3 b) 2,3,4
c) 1,4 d) 1,3
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10. In the finite difference method of solving an ODE, what among the following is used: CO4 [K1]
a)

2
11 2''

h
yyyy iii  


b)

4
11 2''

h
yyyy iii  



c)
4

11 2''
h

yyyy iii  


d)
2

11 2''
h

yyyy iii  


PART B (10 x 2 = 20 Marks)
11. Write the secant method formula to solve the transcendental equation f(x)=0. CO1 [K2]
12. Determine the error estimate in Muller's method when x0 and xr are 5 and 3.9765

respectively.
CO1 [K3]

13. Write down the normal equations to fit the parabola CO2 [K2]
14. Test whether are Cubic

Spline functions.
CO2 [K4]

15. Derive the polynomial for the data given below using Newton's divided difference
formula.

x 1 3 6
y 3 7 10

CO3 [K3]

16. Dividing the range into 10 equal parts, find the approximate value of 


0
sin xdx by

trapezoidal rule.

CO3 [K2]

17. Split the BVP ,take h=0.2 into two
IVP's using linear shooting method.

CO4 [K4]

18. What is collocation method and write any two-basis function which are used in
Collocation method.

CO4 [K2]

19. Classify the PDE 0 xyyyxx uuu CO5 [K4]

20. To solve the parabolic equation ttxx auu  , 10 ),(,),0( TtluTtu  with intial condition
using finite difference quotients, write the formula to evaluate one

dimensional heat equation by Crank Nicholson method.

CO5 [K4]

PART C (6 x 5 = 30 Marks)

21. Determine the positive root of the following equation 632)( 3  xxxf by
using Newton’s method.

5 CO1 [K3]

22. Certain experimental values of x and y are given below (0,1),(1,1.8),(2,3.3),
(3,4.5),(4,6.3). If the straight line is fitted to above data find the value of a and b

5 CO2 [K4]

23. Find P(t) for Bezier curve which has control points (1,1), (3,0),(5,-1),(7,-2). 5 CO2 [K4]

24. A river is 80 m wide, the depth ‘d’ in meters distance ‘x’ m from one bank is
given by the following table. Calculate the area of cross section of the river using
Simpsons rule.
x 0 10 20 30 40 50 60 70 80
d 0 4 7 9 12 15 14 8 3

5 CO3 [K5]
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25. Solve the boundary value problem ),()( xyxy  1752.1)1(,0)0(  yy by
Taylor’s series method.

5 CO4 [K4]

26. Solve the one dimensional heat equation txx uu  with the boundary and initial

values )4()0,(,0),4(,0),0( xxxututu  . Assume h =k=1 upto t = 5
by using Bender Schmidt explicit formula.

5 CO5 [K3]

Answer any FOUR Questions
PART D (4 x 10 = 40 Marks)

27. Solve for x and y the equations
07),(,011),( 22  xyyxgyxyxf , assuming the initial

approximations 5.1,5.3 00  yx by using Newton Raphson method.

10 CO1 [K3]

28. Find y(2.5) using the cubic Spline approximation for the function given that
M0 =M3=0

x 0 1 2 3
y=f(x) 1 2 33 244

10 CO2 [K3]

29.
a) Evaluate   

1

0

1

0

dxdye yx using Trapezoidal and Simpson's rules with h =0.5=k

b) Evaluate y ′ and y ′′ at x = 2 given

Using Newton's divided difference formula.

x 0 1 3 6
y 18 10 -18 40

5

5

CO3

CO3

[K3]

[K4]

30. Solve the ODE 0232

2

 y
dx
dy

dx
yd with the boundary values

1.10)1(.2)0(  yy with h=0.5 by using finite difference method.

10 CO4 [K4]

31.Solve Evaluate 0,10,16  txuu xxtt ,   00, xut given,     ,0,5,0,0  tutu
,
Comp   )5(0, 2 xxxu  taking h=1 and upto one half of the period of oscillation

10 CO5 [K5]

*************


