






          UPH/CE/5001 (EPHA)

B.Sc. DEGREE EXAMINATION, NOVEMBER 2015
III YEAR — V SEMESTER

Major Paper I — NUMERICAL METHODS
Time : 3 hours
    Max. Marks : 75
SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions.

1.
What is the concept and condition behind the application of the method of Triangularization.

2.
In Gauss elimination method what do you mean by pivot? Why the pivot cannot be zero? 

3.
Find a positive root of the equation, x3 - x - 1 = 0, by the bisection method        [at least four iterations] 

4.
State the relations between the forward difference operator ((), backward difference operator (() and the shifting operator (E) .
5.
What is meant by the terms Interpolation and interpolating polynomial?

6.
Form a difference table for[image: image2.png]P —3x+7




 in the interval 
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 with an x increment of 1. Discuss the nature of the difference.

7.
What is meant by linear regression? What are the limiting values of correlation co-efficient?

8.
Use the method of least squares to fit a straight line to the following data

	x
	0
	1
	2
	3
	4

	y
	-8
	-4
	2
	5
	7


9.
Compare the Trapezoidal rule and the Simpson’s rule for numerical integration.

10.
A curve y = f(x) is drawn to pass through the points given by the following table. 


	x
	1
	2
	3
	4
	5
	6

	y
	-2.3
	-1.6
	-0.5
	0.2
	1.8
	3.5



Find the area under the curve between x = 1 and x = 6 using Trapezoidal rule. Can you use Simpson’s one-third rule here?

11.
State the iterative formula for the Regula Falsi method to solve f(x) = 0.  What is the other name of the method?

12.
Use Gauss elimination method to solve x + y = 2, 2x + 3y = 5.

SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions.

13.
Solve the following set of simultaneous equations by Gauss elimination method.
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14.  
Find a real root of the equation f(x) = x3-2x-5 = 0 by the Regula Falsi method for the condition 
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15.
Find y(1.2) by Euler’s method, given that 
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 and y(1) = 2.7183     [Use h = 0.05].
16. 
Using Horner’s method obtain a positive root for the equation x3 – 4x2 + 5 = 0 up to two decimal places.

17.
Using Newton’s backward interpolation formula find y when x = 2.5  for the following data


	x
	0
	1
	2
	3

	y
	2
	-3
	-4
	-1


18.
Use the method of least squares to fit a straight line to the following data

	x
	0
	5
	10
	15
	20
	

	y
	7
	11
	16
	20
	26
	Estimate y when x = 25.


19.
The velocity of a train running from one station to another at various times is given in the following table. Estimate the distance between the two stations. (use Simpson’s rule, convert minutes to hour)    



	Time(t, minutes)
	0
	3
	6
	9
	12
	15
	18
	21
	24
	27
	30

	Speed(v, km/hr)
	0
	34
	72
	90
	98
	103
	108
	92
	63
	22
	0


SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions.

20. 
Find the inverse of the matrix   
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 by Gauss elimination method.

21.
Find a positive root of 
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 by the Newton-Raphson method (correct to four decimals)
22.
Using Newton’s forward interpolation formula fit a polynomial to the following data

	x
	0
	1
	2
	3
	4
	5

	y
	-2
	-2
	8
	64
	226
	578


       
 Find y when x = 1.5.

23.
The following Table gives the data of voltage V (in Volts) across a capacitor at time t (in sec)

	t
	0
	2
	4
	6
	8

	V
	150
	63
	28
	12
	5.6


Use least squares fit to obtain an equation of the form V= aebt, to the data (a, b are constants).
24.
Evaluate the integral 
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 using 
(a)
Trapezoidal rule and
 (b)
Simpson’s one-third rule by dividing the interval into four equal parts 
     
(h = π/4). Verify your results by actual integration.
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