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Part A (Short Answer Questions)
Answer any eight questions.

Weight 1 each.

1. The length L of a spring when a mass m is placed on it is noted and tabulated as shown below. Calculate
the spring constant of the spring by fitting a straight line by the method of least square by assuming a

linear behavior between L and m.

m in grams 1 2 3 4 5

Lincm 1 9 8 7 6

b

Explain the procedure for fitting a curve of the form y = ax” using the method least squares.

3. What is the advantage of Newtons divided difference formula over Newtons Forward difference formula?
4. Evaluate [ 32 z*dz by using the Trapezoidal rule.

5. Compare the error in Trapezoidal and Simpson’s rules for numerical integration.

6. Comment on adaptive step size Runge Kutta method.

7. Differentiate between partial and complete pivoting.

8. Explain the power method to get the largest eigen value.

9. What is the Crank — Nicolson method? Why is it called the implicit method?

10. What are the advantages of Monte Carlo integration?

(8x1=8 weightage)
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11.

12.

13.

14.

15.

16.

17.

18.
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Part B (Short Essay/Problems)
Answer any six questions.

Weight 2 each.

Derive Newtons forward and backward formula for interpolation.

Determine the natural cubic spline through the points (0,-1),(1,0),(2,2),(3,0).

In a machine, a slider moves along a fixed straight rod. Its distance x cm along the rod is given below for various

values of time t. Find the velocity and acceleration of the slider when t = 0.3 s

t( 0.0 0.1 0.2 0.3 04 |05 0.6
seconds)
X (cm) 30.13 || 31.6 | 32.8 |[33.6 || 33.9 || 33.8 || 33.24

1
Evaluate f v/1 + x* using Simpson’s 3/8 rule.
0

Use the Gaussian elimination method to find the inverse of the matrix

1 1 1
4 3 -1
3 5 3
5 0 1
Find all the eigenvalues and eigenvectors of the matrix: | 0 —2 0 by Jacobi’'s method.
1 0 5

2
Express (ai_gy)ld in terms of central difference approximation.

Why do we need random number generation?
(6x2=12 weightage)
Part C (Essay Type Questions)
Answer any two questions.

Weight 5 each.

Explain Newtons Interpolation formula. The population of a town in the census is as given in the data.
Estimate the population for the year 1996 using
a) Newtons forward formula and b) Newtons backward formula

Year

1981

1991

2001

2011

2021

Population

46

68

85

98

107
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20. Derive Simpson’s 1/3 rule for numerical integration and evaluate the error associated with it.

21. Solve the differential equation y’ = x +2 numerically by finding a value at x=1, using Euler’s modified
method . Given y(0) = 0. Take steps of size h = 0.5.

22. Using schmidt method, solve the parabolic partial differential equation T = 4 Tyy, 0, subjected to the
boundary conditions T(0,t) = T(8,t) = 0, t > 0 and the initial condition T'(z,0) = 4x — “’—22 using an explicit

finite difference method. Carry out computations for one-time level, taking Ax =1 and At = 1/8.

(2x5=10 weightage)
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