
 

 

COPYRIGHT RESERVED  End SEM (I) – MCA (III) 

2013 

Time: 3 hours 

Full Marks: 70 

Candidates are required to give their answers in their own words as far 

as practicable. 

The figures in the margin indicate full marks. 

Answer from all the Groups as directed. 

Group – A 

(Compulsory) 

1. Pick up the correct alternative for each of the following of 

questions:         1 x 15 = 15 

a) Given  
  

  
 + 5y2 = sin x, y(0.3) = 5 and using a step size of h = 

0.3, the value of y(0.9) using Runge-Kutta 4th order method 

is most nearly: 

i. - 0.25011 x 1040 

ii. - 4297.4  

iii. – 1261.5  

iv. 0.88498 

b) The goal of forward elimination steps in Naïve Gauss 

elimination method is to reduce the coefficient matrix to a 

(an) ___________ matrix. 

i. Diagonal 

ii. Identity 



 

 

iii. Lower triangular 

iv. Upper triangular 

c) Division by zero during forward elimination steps in Naïve 

Gaussian elimination of the set of equations [A] [X] = [C] 

implies the coefficient matrix [A] is: 

i. Invertible 

ii. Non-singular 

iii. Not determinable to be singular or non-singular 

iv. Singular 

d) Given  
  

  
 + 5y2 = sin x, y(0.3) = 5 and using a step size of h = 

0.3, the value of y(0.9) using Euler’s method is most nearly: 

i. – 35.318 

ii. – 36.458 

iii. – 658.91 

iv. – 669.05 

e) Given  
  

  
 + √  =      , y(0.3) = 5 and using a step size of h 

= 0.3, the best estimate of 
  

  
(0.9) using Euler’s method is 

most nearly: 

i. – 0.37319 

ii. – 0.36288 

iii. – 0.35381 

iv. – 3.34341 

f) The Newton-Raphson method of finding roots of nonlinear 

equations falls under the category of __________ methods. 

i. Bracketing 

ii. Open 

iii. Random 



 

 

iv. Graphical 

g) A bag contains 2 red, 3 green and 2 blue balls. Two balls are 

drawn at random. What is the probability that none of the 

balls drawn is blue? 

i. 
  

  
 

ii. 
  

  
 

iii. 
 

 
 

iv. 
 

 
 

h) The observation which occurs most frequently in a sample is 

the: 

i. Median 

ii. Mean deviation 

iii. Standard deviation 

iv. Mode 

i) What is the median of the sample 5, 5, 11, 9, 8, 5, 8? 

i. 5 

ii. 6 

iii. 8 

iv. 9 

j) The goal of forward elimination steps in Naïve Gauss 

elimination method is to reduce the coefficient matrix to a 

(an) ______________ matrix. 

i. Diagonal 

ii. Identity 

iii. Lower triangular 

iv. Upper triangular 



 

 

k) Use the Newton-Raphson method to solve 2x3 – 6x2 + 6x – 1 

= 0 to 4 decimal places. There is no solution since the curve 

is always increasing: 

X = 0.2063 

X = 0.7351 

Newton-Raphson cannot be used because the tangents 

to the curve do not cut the axes on the interval 0 ≤ x ≤ 

1. 

l) The exact solution to the boundary value problem 
   

   
 = 6x – 

0.5x2, y(0) = 0, y(12) = 0 for y(4) is: 

i. – 234.67 

ii. 0.00 

iii. 16.000 

iv. 37.333 

m) Given  
   

   
 = 6x – 0.5x2, y(0) = 0, y(12) = 0 the value of  

   

   
  at 

y(4) using the finite difference method and a step size of h = 

4 can be approximated by: 

i. 
 ( )  ( )

 
 

ii. 
 ( )   ( )  ( )

  
 

iii. 
 (  )   ( )  ( )

  
 

iv. 
 ( )  ( )

 
 

n) Given that y(x) is the solution to 
  

  
 = y3 + 2, y(0) = 3 the 

value of y(0.2) from a second order Taylor polynomial 

written around x = 0 is: 

i. 4.400 

ii. 8.800 



 

 

iii. 24.46 

iv. 29.00 

o) The bisection method of finding roots of non-linear 

equations falls under the category of a (an) ______ method. 

i. Open 

ii. Bracketing 

iii. Random 

iv. Graphical 

Group – B 

Answer any five questions:    4x5=20 

2. Obtain the positive root of the equation x2 – 1 = 0 by the method of 

Regular Falsi. 

3. Use secant method to find the roots of equation f(x) = 0.5    – 5x + 

2. 

4. Solve the following linear system of equations: 

x1 + x2 + x3 = 3 

4x1 + 3x2 + 4x3 = 8 

9x1 + 3x2 + 4x3 = 7 using Gauss elimination method. 

5. Explain the Gauss-Jaccobi method. 

6. Explain the density function. 

7. Describe the Simpson’s 1/3rd rule. 

8. Explain Newton-Cotes formula. 

Group – C 

Answer any five questions of the following:    7x5=35 

9. Explain the Newton’s Forward interpolation method. 



 

 

10. Find accurate upto decimal places using modified Euler’s method 

by solving the IVP y’ = - 2xy2, y(0) = 1 with step length 0.2. 

11. To solve the ordinary differential equation 3
  

  
 + xy2 = sin x, y(0) = 

5 by the Runge-Kutta 2nd order method. 

12. Given that y(x) is the solution to 
  

  
 = y3 + 2, y(0) = 3 the value of 

y(0.2) from a second order Taylor polynomial written around x = 0. 

13. Solve the Jaccobi’s method the following system of linear 

equations: 

2x1 - x2 + x3 = - 1 

x1 - 2x2 + x3 = - 6 

x1 - x2 + 2x3 = - 3 

14. The next iterative value of the root of x2 – 4 = 0 using the Newton-

Raphson method, if the initial guess is 3. 

15. Explain the Picard’s method. 

…………….*………………… 
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