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S.E. (Mechanical) Semester- IV (Revised Course 2007-08)
EXAMINATION NOV/DEC 2019
Numerical Techniques & Computer Programming

Instructions: » 1) Answer five questions and at least one from each module.

Q.1

Q2

Q.3

Q.4

2) Assume suitable data if necessary.
MODULE I
a) Find the root of x — cos x = 0 correct to three places of decimals using Bisection method.

b) Explain Secant method graphically and find the root of x* + x% + x + 7 = 0 correct upto 3
places of decimals.

¢) Write a C program to implement Regula-Falsi method.

a) Find V24 correct to three places of decimals using Newton-Raphson method.
b) Find the root of xe* = sin x upto three places of decimals using Regula — Falsi method.

¢) Write a flow chart and an algorithm to implement Bisection method. .

MODULE II

a) Find the missing entries in the following table:

xi=2 2l 2.2 23 24 2.5 2.6
y | 0.135 - 0.111 | 1.0 - 0.082 | 0.074

b) State and prove Newton’s forward interpolation formula.

¢) Use Bessle’s formula to find ug, 5 from the following data:

4

x| 60 61 62 63 64 65
u, | 7782 | 7853 | 7924 | 7993 | 8062 | 8129

a) Derive Lagrange’s interpolation formula and write a program in C to implement Lagrange’s
interpolation formula.

b) Use Newton’s divided difference formula to find f(x) from the following data:

x |0 |1 |2 |4 |5
fix) |1 |14]15]5 |6 |19
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MODULE IIT
Q.5 a) Employing Taylor’s series method find an appropriate solution for the following initial value
problem at x = 1.02:

y' =xy-1y>1) =2 (6)
b) Using Modified Euler’s method, solve the following problem at x = 0.2, 0.4, 0.6 by taking
h=0.2:
s dy (6)
—=x+y,y(0) =1
== V7. ¥(0)
c¢) Write a flow-chart and a C program to implerﬁcnt Euler’s formula to solve the initial value
problem ()
Q6 a) Employ Schmidt method to solve the heat equation 12)
SR PR
axz ot
u(0,t) =u(1,t) =0
u(x,0) =sinmtx,h=0.2,k=002T =0.1.
b) Write a C program to implement Runge-Kutta method of order two. ®)
MODULE IV
Q7 a) Evaluate J'OE esin® 49 by Simpson’s %th rule. . ©)
b) Evaluate | 01_'51 ydx by applying Weddle's rule to the following data: 7)
X 0.5 0.6 0.7 0.8 0.9 1.0 Ll
y 0.4804 | 0.5669 | 0.6490 | 0.7262 | 0.7985 | 0.8658 | 0.9281
¢) Write a C program to implement Newton’s §rd rule for numerical integration. ()
Q8 a) Solve the following system of equations by Gauss Jordan method: (10)
' x+y+3z+4w =20
3x —2y +8z + 4w = 26
2x+y—4z+7w =10
4x + 2y —8z—4w =2
b) Solve the following system of equations by Gauss Seidel method: (10)

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