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Instructions to the Students 

1. Each question carries 12 marks. 

2. Attempt any five questions of the following. 

3. Illustrate your answers with neat sketches, diagram etc., wherever necessary. 

4. If some part or parameter is noticed to be missing, you may appropriately assume it and should 

mention it clearly. 

Q. 1 Answer the followings: 	 (12M) 
a. Explain the concept of the instability of the numerical process with neat sketch. 

b. If P = 4xy2/z3  and errors in x, y, z be 0.001, show that the maximum relative error at x = y = z = 1 is 

0.006. 

Q. 2 Answer the followings: 

a. Use the factorization to solve the system: 

xi+ x2  + 3x4 = 8, 2xi + x2  - x3  + x4 = 7, 

3x1- x2  - x3  + 2)(4 = 14, -x1 + 2x2 + 3x3 - x4 = —7 

(12M) 

b. Using regula-falsi method, find a real root of the equation, f(x) = e' + 2 + 2cos(x) - 6, for 15..x52. 

E CT 

Q. 3 Answer the followings: 	 (12M) 

a. Use least square regression to fit straight line using following data: 

x 1 _ 2 3 4 5 6 7 

y 0.5 2.5 2.0 4.0 3.5 6.0 5.5 

Compute the standard deviation of data points, standard error of the estimate, and correlation 

coefficient. 

b. For the following data set, find the cubic splines and evaluate y(1.5) and y'(3) 

x 1 2 3 4 

y 1 2 5 11 

( Source:  JNEC Aurangabad,   Downloaded from: www.batupapers.com )



Q. 4 Answer the followings: 	 (12M) 

a. Let f(x) = cosh(x) and a = 2, Let h = 0.01 and approximate f '(a) using forward, backward 

and central differences. Work to 8 decimal places and compare your answers with the exact 

result, which is sinh(2). 

b. Use the multiple-segment trapezoidal rule to find the area under the curve f (x)---.30° 	x  from 
1+e 

x= 0 tox= 10. 

Q. 5 Answer the followings: 	 (12M) 

	

1 	2 

a. Evaluate the integral 	)( 	3  dx using Simpson's 1f3 rule. Compare the error with the exact 
0  1+x 

value. 

dY  Y2 2  
b. Solve ---, = - X2  with y(0) =1 at x=0.2,0.4, using Runge-Kutta method of fourth order. 

ux 	y
2 
+x 

	

Q. 6 Answer the followings: 	 (12M) 

a. Given that 2dy/dx=(1+x)y and y(0)=1, y(0.1)=1.06, y(0.2)=1.12, y(0.3)=1.21, evaluate y(0.4) by 

Milens predictor corrector method. 

b. For 4—=ex2  with y(0)=0,y(1)=0 estimate the y(x) at x = 0.25, 0.5, 0.75 using finite difference 
dx 2  

method. 

( Source:  JNEC Aurangabad,   Downloaded from: www.batupapers.com )
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