KUMARAGURU

character is life

B.E/B.TECH DEGREE EXAMINATIONS: MAY 2018
(Regulation 2015)
Fourth Semester
U15MAT401: NUMERICAL METHODS
(Common to CIVIL/IMECH/MCE/TXT/FT)

COURSE OUTCOMES

CO1: Solve a set of algebraic equations representireglgtstate models formed in engineering problems
CO2: Fit a smooth curves for the discrete data conndotedch other or to use interpolation methods over
these data tables
CO3: Find the trend information from discrete data kevtigh numerical differentiation
CO4: Estimate integrals from discrete data through nicabmethods
CO5: Predict the system dynamic behavior through salutibODESs modeling the system
CO6: Solve PDE models representing spatial and temparations in physical systems through numerical
methods
Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1=10Marks)
1. Match list I with list Il and select the correstswer using the codes given below. COo1 [Kyj
List 1 List 11
A x3*-x-1=0 I. Root lies between 0 and 1
B. x3-9x+1=0 ii. Root lies between 1 and 2
C. x-cosx=0 lii. Root lies between 3 and 4
D. x2-11=0 iv. Root lies between 2 and 3
A B C D
a) i | iii \Y
b) ii v i |
C) i iv [ lii
d) iii i ii Iv
2. In Gauss elimination method, the coefficientnmas transformed to ----- matrix. COo1l  [Ki]
a) Upper triangular matrix b) Lower triangulaatrix
c) Diagonal matrix d) Unit matrix
3. Consider the statements CO2Z [Kg]

1. The nth divided differences of a polynomial efjcee n are constants.

2. The nth divided differences of a polynomial efycee n are zero.

3. Lagrange’s interpolation formula can be usedtidrethe arguments are equally spaced or
not.

4. Lagrange’s interpolation formula cannot be uskdn the base points are equally spaced.
Which of these statements are correct?

a) 1,3 b) 14

c 1,2 d 2,3
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Choose the correct sequence for straight litiadifor tabular values of x & y. CO2Z [K
1. Obtain the normal equations

2. Find the constant a and b

3. Assume straight line equation y =ax+b

4.Find ) %, D1y, D> xy, > x?

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

c) 1-2-34 d 3-2-4-1

Examine the two statements carefully and séecanswer using the codes given below: CO4 [K/]
Assertion (A): To use both Simpson’s 13ind Simpson’s 3/8rule, the number of

ordinates should be of the form 6n+1, where n :31,2.

Reason (R) : Simpson’s 1/% rule can be used when the number of intervalsés eand

Simpson’s 3/8 rule is used when the number of intervals is odd.

a) Both A and R are Individually true andd) Both A and R are Individually true but

R is the correct explanation of A R is not the correct explanation of A
c) Aistrue but R is false d) Ais false butRrue
By evaluatingJ'1+ > by a numerical integration method, we can obtainapproximate
X
0
value of
a) n b)  log?,
c) log? d E
Arrange in a sequence, to solve one dimensioeetl equation using Crank-Nicholson CO6 [Kq]

difference method.

1. Set finite difference scheme fdranduyy
2.Se1 =1

3. Obtain difference scheme

4. Apply the simplified formula

a) 2-3-4-1 b) 1-3-2-4
C) 3-4-2-1 d 4-1-3-2
Consider the statements CO5 [Ky

1. Improved Euler's method is a multi step method.

2. Euler's method is a special case of Taylor'seseof ' three terms.

3.To apply Milne’s method, we need at least 4 vahfegprior to the required values of y.

4. Euler method is a particular case of Runge-Kiagttanula of the second order.

Which of these statements are correct?

a) 1,3 b) 24

c) 23 d 34

Examine the two statements carefully and sétecanswer using the codes given below: CO6 [K4]

Assertion (A) : The equationX f, +y f =0,x>0,y >0 is Elliptic.

Reason (R) B2 - 4AC <0 where A, B and C are the co efficient of r, s and t
where¢ = f,s=1f t=1,
a) Both A and R are Individually true and) Both A and R are Individually true but

R is the correct explanation of A R is not the correct explanation of A
c) Aistrue but R s false d) Ais false butRrue
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10. _ _ Cdy . CO5  [Kq]
Match the following for the given functlor& =3e"+2y y(0)=0,h=0.1
List | List Il (Valuesof derivativesat y,)
A Y =2y +3e" I. 45
B. y" — 2yr +3eX ii. 9
C_ ym — 2yn +3eX “l. 3
D. y'V — 2y"' +3eX iv. 21
A B C D
a) i il \Y |
b) i il i \Y
c) i i il \Y;
d i i ii \Y;

PART B (10 x 2 =20 Marks)
(Answer not morethan 40 words)

11. Write the iterative formula for finding the mexocal of integer N by Newton’s method. CO1 [Kj]
12. Solve the linear system 4x — 3y = 11, 3x + 2yby Gauss Jordon method. CO1 [K4
13. Giveny,=2,y,=-6,y.=8y,= 9y,= 17 Find A?y.. Coz [Ki

14. A curve passes through (0, 1), (0.25, 0.9402%, 0.8) (0.75, 0.64) and (1.0, 0.5). Find the CO4 [K,]
area between the curve, x — axis and x = 0, x ¥ Trhpezoidal rule.

15. Find y'(4) if CO3 [K4]

x 1 2 3 4
y.: 1 2 5 13

16. Write the Lagrange Inverse Interpolation foranul Coz [Ky]
17. . P2 a . o CO5 [K,]
GivenY =x“-Y,y(0) =1 find the value 0§(0.1), by using improved Euler method.
18. List the disadvantages of Taylor’'s series nektho CO5  [K4]
_ Co6 [K
19. Classify the Partial differential equatiokX* D Uxx = 2(X +2)Uyy + (X +3)uyy, =0 (K2
20. Write the diagonal five — point formula to solve thaplace equation,, +u,, =0. CO6  [Ky]

Answer any FIVE Questions:-
PART C (5x 14 =70 Marks)
(Answer not mor e than 300 wor ds)
Q.No. 21 is Compulsory

' _ CO5
Given y = xS + Y, and y(0)=2, evaluate y(0.2) by Taylor series metlygd.4) by Euler el
method, y(0.6) by R-K method of fourth order and.8f by Milne’s method.
22. 24 (7) CO4 [K{
1
(i) Using the Simpsons rule, evalua_[q[ (x+y)2 XY taking h=k=0.2.
13
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23.

24.

25.

26.

27.

13 4
(i) Find the equatioly = f(x) of least degree and passing through the pointsZ1}, (7)
(1, 15), (2, 12), (3, 3). Find also y at x=0.
(ii) From the table given below, find the best \edwfa andb in the lawy=ax by the (7)
method of least squares.
X: 1 2 3 4 5 6
y: 1200 900 600 200 110 50
(i) Solve the following system of equations by Ga&idel’s iteration method: (7)

8X-6y+2z=1367 6 3x+1ly-2z=1759 2x-6y+9z=2929

13 3 (7)
(i) Using Gauss-Jordan method, find the invers lof* 3

(i) Using Newton-Raphson method, find the root4f— €* =0that lies (1)
between 2 and 3.
(i) When a train is moving at 30 m/sec, steam i# siff and brakes are applied. Thé7)

speed of the train per second after t secondy&ndy

Time(t) : O 5 10 15 20 25 30 35 40

Speedy): 30 24 195 16 136 1120 85 7

Using Simpson’s rule, determine the distance mdyetthe train in 40 seconds.

(i) The table given below reveals the velooitpf a body during the time't’ specified(7)
Find its acceleration at t=1.1.

t: 1.0 1.1 1.2 1.3 1.4

v. 43.1 477 521 564 60.8

(i) SolveUxx =Ut up to t=0.5 with spacing of 0.1 givew(@t) =0 u@t)y=0,6 (7)
Ut (X,0) =0 and u(x,0) =10+ x(L- x)

(ii) SolveUxx = 2uy, 0< x< 4,t >Owith the conditionu(0,t) = O,u(4,t) = 0, (7)
u(x,0) =x(4-x) , taking h=1 and using Schmidt method. Get thet®wsiuthrough 5
time steps.

(i) The population of a town is as follows. (7
Year x:1941 1951 1961 1971 1981 1991

Population in lakhy: 20 24 29 36 46 51
Estimate the population increase during the petiatb to 1976.

(i) Using Lagrange’s formula of interpolation, éiry(9.5) given (7)
X 7 8 9 10
y: 3 1 1 9
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