KNOWLEDGE INSTITUTE OF TECHNOLOGY, SALEM.

NUMERICAL METHODS

UNIT-I

SOLUTION OF EQUATIONS  &  EIGENVALUE PROBLEMS
PART-A
1. State the iterative formula for regular false method to solve f(x) = 0.

2. Write the iterative formula to Newton Raphson method.     (N/D 2010)
3. Show that the Newton Raphson formula to find 
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4. Show that the iterative formula for finding the reciprocal of N is       x
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5. What is the condition for applying the fixed point iteration method to find the real root of the equation x=f(x).

6. What is the criterion for the convergence in Newton Raphson method?                        (N/D 2015)
7. Mention the two methods to solve the equation which is either, algebraic or transcendental.

       
.

8. Derive the p
[image: image7.wmf]th

 root of number in Newton’s Algorithm.

9. For solving a linear system, Compare Gaussian elimination method and Gauss – jordan  method.                                                        (A/M  2004)
10. Write the sufficient condition for Gauss – Seidel method to converge. (Or) Write the sufficient condition for Gauss – jacobi method to converges. (M/J 2012)
11. In what form is the coefficient matrix transformed into when AX=B is solved by Gauss-Elimination method & Gauss – Jordan method.
12. Explain briefly Gauss – Jordan iteration to solve simultaneous equation.

13. Solve the principle used in Gauss Jordan method 5x+4y = 15, 3x+7y = 12.

14. Write a sufficient condition for Gauss – Seidel method to converge.    (A/M 2010)
.

15. Solve the system of equation by 2x-3y+20z = 25,20x+ y - 2z =17, 3x+20y –z = -18   

   by Gauss Jacobian method   [Only two iteration].   

PART – B

· NEWTONS   RAPHSON  METHOD

1. Solve by Newton’s method, the real root of 
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2. Use Newton Raphson method to find the root of  
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3. Evaluate the positive root of 
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             (A/M 2010)
4. Using Newton’s iterative method find the root between 0 and 1 of 
[image: image11.wmf]4

6

3

-

=

x

x

 correct to two decimal places.

             (M/J 2012)
5. Solve  the real root of 
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using N.R. method.         (M/J 2010)
6. Solve the real positive root of 
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7. Use By Newton Raphson method find the negative root of  
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8. Solve by Newton’s method, (i) 
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9. Using the Newton-Raphson formula for finding 
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where a is a positive number and hence find 
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10. Using  the iterative formula for finding the value of 
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where N is a real number, using Newton-Raphson method. Hence  evaluate 
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· GAUSS ELIMINATION METHOD
11.  Solve the following equations by Gauss elimination method.
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· GAUSS  JORDAN METHOD
12. Solve the following equations by Gauss-Jordan method (M/J 2010) (A/M 2011)
             (i)     
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            (iii)  
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· GAUSS-SEIDEL METHOD

13. Solve the following equations by Gauss-Seidel method. (N/D 2011) (A/M 2008)
              (i) 
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            (iii)  27x+ 6y- z  = 85       (iv)     9x - y + 2z = 9

                  6x+15y+2z = 72
        x + 10y -2z = 15

                  x+ y + 54z = 110
       2x - 2y -13z = -17

             (V)   
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· INVERSE OF A MATRIX BY GUASS-JORDAN METHOD

14. Using Gauss-Jordan method, find the inverse of the matrix   

                (i) 
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· EIGEN VALUE OF A MATRIX BY USING POWER METHOD

15. Determine the largest eigen value and corresponding eigen  vector of the matrix by power method( N/D 2014) 
          (i) 
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         (iv) 
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 (M/J 2012)
UNIT -II
INTERPOLATION & APPROXIMATION
Two Mark 
1. State Lagrange’s interpolation formula.                        (N/D 2011)

2. What is the Lagrange’s formula to find y, if three sets of values (x
[image: image60.wmf]0
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3. Give the inverse of Lagrange’s interpolation formula.

4. Use Lagreange’s formula to find the quadratic polynomial that takes these values.

                       x   : 

0
 1
3

  

  y  : 

0
 1
0

5. Define  “Divided difference”.

      Find the divided difference table for the following data

       

x  :           2                5                 10

    
       y  :           5               29                109

6. Give the Newton’s divided difference  interpolation  formula.(A/M 2010)

7. Using divided difference  formula determine f(3) from  the data

            
    x  :        0
 1
2
4
5                 

    
   
f(x)  :       1
14
15
5
6              

8. Using divided difference  formula find the missing values  from  the data

       

     x  :         1
          2
        4
     5        6

       

 f(x)  :        14              15
        5
     -         9

9. What is the assumption we make when Lagrange’s formula is used?

        What are the advantages of Lagrange’s formula over Newton’s formula? 

  







(A/M 2011)

10. What do you meant by interpolation?                                          (A/M 2011)

11. What is a cubic spline?                                                                   (M/J 2014)

12. What is a natural cubic spline?                                                     (A/M 2010)

13. If y(xi)=yi, i=0,1,2,3,…..n , write down the formula for the cubic spline polynomial y(x), valid in 
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14. When Newton’s forward interpolation formula is used.              (N/D 2010)

15. When Newton’s backward interpolation formula is used.          (N/D 2010)

16. When do we use Newton’s divided differences formula?

PART-B

· Lagrange Polynomials and Divided differences 
1. Using Lagrange’s interpolation formula find y(10) given that y(5)=12, y(6)=13, y(9)=14,y(11)=16. (N/D 2011)(M/J 2012)

2. Use Lagrange’s formula to find a polynomial which takes the values 
f (0) = -12, f (1) = 0, f (3) = 6 and f (4) = 12 . Hence find f (2) .
3. Evaluate  the Lagrangian interpolating polynomial for the following data   

                                                                                                           (M/J2010)

	X
	1
	2
	3
	5

	f(X)
	0
	7
	26
	124


4. Using Lagrange’s interpolation formula find f(0) given
            (A/M 2011)

	X
	-1
	-2
	2
	4

	f(X)
	-1
	-9
	11
	69


5. Using Lagrange’s interpolation, Find  the interpolated value  for  x= 3of the table  following data. 





(A/M2015)
	   X
	3.2
	2.7
	1.0
	4.8

	F(x)
	22.0
	17.8
	14.2
	38.3


6. Using Lagrange’s interpolation, calculate the profit in the year 2000 from the following data. 





(M/J2012)
	Year
	1997
	1999
	2001
	2002

	Profit lakhs Rs
	43
	65
	159
	248


7. Using Lagrange’s formula find the value of x when f(x)=15 from the given data.
	    x
	5
	6
	9
	11

	y
	12
	13
	14
	16


8. Solve the function f (x) from the following table using Newton’s divided difference formula:

	x
	0
	1
	2
	4
	5
	7

	f(x)
	0
	0
	-12
	0
	600
	7308


9. Using Newton’s divided difference formula, find f(x) from following data and hence find f(4).

	     x
	0
	1
	2
	5

	f(x)
	2
	3
	12
	147


10. Solve f(8) by Newton’s divided difference formulae for the data. (N/D2011) (A/M2014)

	x
	4
	5
	7
	10
	11
	13

	f(x)
	48
	100
	294
	900
	1210
	2028


11. Determine f (x) as a polynomial in x for the following data, using Newton’s divided difference formulae. Also find f (2) .

 (N/D2011) (M/J2015)

	x
	-4
	-1
	0
	2
	5

	f(x)
	1245
	33
	5
	9
	1335


Interpolating with a cubic spline 
12. From the following table: 



(M/J2012) (M/J2014)

	     X
	1
	2
	3

	Y
	-8
	-1
	18


        Compute y(1.5) and y′(1), using cubic spline.

13. Solve the cubic spline approximation for the function y=f(x) from the following data, given that y0′′= y3′′ = 0. 



(N/D2012) (N/D2014)

	    x
	-1
	0
	1
	2

	y
	-1
	1
	3
	35


14. From the following table: 




    (M/J2012)

	    X
	0
	1
	2
	3

	Y
	1
	2
	1
	10


   Compute y(1.5) and y′(1), using cubic spline.

15. The following values of x and y are given: 

(N/D2014) (A/M 2015)

	X
	1
	2
	3
	4

	Y
	1
	2
	5
	11


            Find the cubic splines and evaluate y(1.5) and y′(3)

16.  Obtain the cubic spline for the following data to find y(0.5) (N/D2012) (A/M2011)

	X
	-1
	0
	1
	2

	Y
	-1
	1
	3
	35


17. Using cubic spline ,find y(0.5) and y′(1) given M0 =M2 =0 and the data:

	X
	0
	1
	2

	Y
	-5
	-4
	3


18. If f (0) = 1, f (1) = 2, f (2) = 33 and f (3) = 244  then find a cubic spline approximation, assuming M(0) = M(3) = 0. Also, find  f (2.5) .

· Newton’s forward and backward difference formulas 
19. Given the following table, find the number of students whose weight is between 60 and 70 lbs






 (M/J2012) 

	Weight (in lbs) x
	0-40
	40-60
	60-80
	80-100
	100-120

	No. of students:
	250
	120
	100
	70
	50


20. Evaluate the rate of growth of the population in 1941 and 1971 from the table below     






 (N/D2011) 

	Year X
	1931
	1941
	1951
	1961
	1971

	
	40.62
	60.8
	79.96
	103.56
	132.65


21. Solve the value of y at x=21 and x=28 from the data given below

	x
	20
	23
	26
	29

	y
	0.3420
	0.3907
	0.4384
	0.4848


22. The population of a town is as follows:



 (N/D2011)

	x (year)
	1941
	1951
	1961
	1971
	1981
	1991

	y population in thousands
	20
	24
	29
	36
	46
	51


Estimate the population increase during the period 1946 to 1976

23. Solve  the value of y when x=5 using Newton’s interpolation formula from the following table: 





 (N/D2012) 

	X
	4
	6
	8
	10

	Y
	1
	3
	8
	16


24. The table gives the distance in nautical Miles of the visible horizon for the given height in feet above the earth’s surface. (X= height; y= distance.)

	    X
	100
	150
	200
	250
	300
	350
	400

	Y
	10.63
	13.03
	15.04
	16.81
	18.42
	19.9
	21.27


      Find the values of  y when x= 218 ft using Newton’s forward interpolation     

      Formula                                                                                              (A/M2015)
UNIT-III

NUMERICAL DIFFERENTION AND INTEGRATION

Two Mark 

1. Using Newton’s backward difference formula , write the formula for the first and second derivative at the end values x = x
[image: image67.wmf]n

up to the fourth order difference term.                                                         (M/J 2014)

2. Evaluate 
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by Trapezoidal rule , dividing the range into 4 equal parts.                                                                                      (M/J 2012)

3. Using Trapezoidal rule, find 
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 from the following set of values of  x and  f(x).   

	X
	0
	1
	2
	3
	4
	5
	6

	F(x)
	1.56
	3.64
	4.62
	5.12
	7.08
	9.22
	10.44


4. State Trapezoidal rule to evaluate  
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5.  Six set of values of x and y are given (x’s being equally spaced).Write the  

  formula to get 
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.

6. Using Simpson’s rule find 
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7. Find 
[image: image74.wmf]dy

dx

 at x = 1 from the following table:       (M/J 2010)

	x
	1
	2
	3
	4

	Y
	1
	8
	27
	64


    Using forward difference , the formula for f `(a).

8. Write the formula for 
[image: image75.wmf]dy

dx

 at x = x 0 using forward difference operator.               (A/M 2011)

9. Fill in the blank: Numerical difference can be used only when the 

          difference of some  order……………..

10. State three point Gaussian Quadrature formula.         (M/J 2012)

11.  State two point Gaussian quadrature formula to evaluate 
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                                                                                                      (N/D 2012)

12. If the range is not (-1,1) then what is the ideal to solve the Gaussian 

       quadrature problem.

13. Evaluate I = 
[image: image77.wmf]1
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 by Gaussian formula with two points.

14. State Trapezoidal Rule for evaluating
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.    (A/M 2011)

15. What is the order of error in Trapezoidal formula?          (A/M 2011)

16. What is the order of error in Simpson’s formula?              (M/J 2012)

         Sol: error in Simpson’s formula is of the order h4
17.  What are the errors Trapezoidal and Simpson’s rule of numerical integration?                                                                         (A/M 2003)

         When does Simpson’s rule give exact result?                           (A/M 2011)

18. When do you apply Simpson’s 1/3rd rule?                             (A/M 2011)

PART – B

· Differentiation using interpolation formulae 
1. Solve 
[image: image79.wmf])
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x


	3.0
	3.2
	3.4
	3.6
	3.8
	4.0

	
[image: image82.wmf]:
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	-14
	-10.032
	-5.296
	-0.256
	6.672
	14


2. Evaluate dy/dx and d2y/dx2 at x=51 , from the following data(N/D 2010)(M/J 2012)

	X
	50
	60
	70
	80
	90

	Y
	19.96
	36.65
	58.81
	77.21
	94.61


3. Evaluate the numerical value of the first and second derivatives at x=1.5 of the function 
[image: image83.wmf](
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defined as under 
          (N/D 2011) (N/D 2014) (M/J 2013)

	x
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0

	f(x)
	3.375
	7.0
	13.625
	24.0
	38.875
	59.0


· Numerical integration by trapezoidal, Simpson’s 1/3, 3/8 rules & Romberg’s method 
4. Evaluate
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                                                                                                         (M/J 2013)

5. Evaluate
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 by dividing the range into ten equal parts, using
         (i)Trapezoidal rule (ii) Simpson’s one-third rule, Verify your answer with        

    actual   integration.          




(M/J 2013)

6. Dividing the range into ten equal parts , Find the approximate value of  
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 (M/J 2013)

7. Evaluate 
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 by Simpsons one-third rule and three-eight rule.
  






         (A/M 2005,2013)

8. Using simpsons3/8 rule evaluate 
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        (A/M 2011,2013)
9. Apply Romberg’s method to evaluate,
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 correct four decimal places.

10. Apply Romberg’s method to evaluate, 
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correct  to three decimal places. And hence find the value of 
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· Two and Three point Gaussian Quadrature formulae 
11. Evaluate
[image: image92.wmf]ò
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 by  Gaussian three point quadature formula

12. Use Gaussian three-point formula and evaluate 
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13. Evaluate
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 by  Gaussian three point quadature formula(N/D2014)

Double integrals using Trapezoidal and Simpson’s rule      
14. Evaluate 
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 with h=k=0.2 by using Trapezoidal rule.

15. Evaluate 
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by Trapezoidal rule for the following  data.                  ( A/M2012)

	     y\x
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   Using Simpson’s 1/3 rule, Trapezoidal rule evaluate        
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taking      h=k=0.5.

16. Evaluate
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by Trapezoidal rule with h=k=0.25.            Ans: I=0.31913.(N/D 2004,2009)

17. Evaluate 
[image: image99.wmf]dxdy
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            Ans: Using Simpson’s rule I=2.9545. 

                    Using Trapezoidal rule I=3.0763

18. Evaluate I=
[image: image100.wmf]dxdy
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     by using Simpson’s rule with h=k=1/4 (M/J 2012,2014)

19. Evaluate 
[image: image101.wmf]ò
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 numerically with h=0.2 along x direction and k=0.25 along y direction (M/J 2012)

20. Evaluate I=
[image: image102.wmf]dxdy
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     by using  Trapezoidal and Simpson’s rule .Verify your result by actual  integration.(N/D2011,2013)

21. Evaluate I=
[image: image103.wmf]dxdy
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     with h=k=0.25( A/M2012)
UNIT-IV

INITIAL VALUE PROBLEMS FOR ORDINARY 

DIFFERENTIAL EQUATIONS

Two Mark Question with Answer:

1. Write down the fourth order Taylor Algorithm.

2. Find 
[image: image104.wmf])
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(N/D 2012)

3. Find by Taylor’s series method, the value of y at x = 0.1 from 
[image: image106.wmf].
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      (A/M 2015)

4. Distinguish between single step methods and multi-step methods.

(A/M 2015)

5. Write down the Euler’s algorithm to the differential equation 
[image: image107.wmf]).
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(N/D 2011, M/J 2013)

6. State Modified Euler’s algorithm to solve
[image: image108.wmf]y
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) = y
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 at x = x
[image: image111.wmf]0
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(N/D 2011, M/J 2012)

7. State Euler’s formula.   (M/J 2013)

8. Find 
[image: image112.wmf])
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 (A/M 2011)

9. Using Euler’s method, find 
[image: image115.wmf])
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10. Using Modified Euler’s method, find y (0.1) if 
[image: image117.wmf]1
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11. Write the Rung –Kutta Algorithm of second order for solving
[image: image118.wmf]y
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= f(x, y), 

         y(x
[image: image119.wmf]0

) = y
[image: image120.wmf]0

 .    (N/D 2012)

12. Write down the Runge – Kutta formula of fourth order to solve  
[image: image121.wmf]0
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     (N/D 2012)

13. What is a Predictor – Corrector method of solving a differential 

        equation?

14. Write down Adam’s-Bashforth predictor-corrector formula. 

(M/J 2012 , N/D 2013 , N/D 2015)

      
15.  Write Milne’s predictor – corrector formula.  

(N/D 2011 , M/J 2014 , N/D 2014)

16. What is the term in Milne’s corrector formula?    

17. What is the error term in Milne’s predictor formula?   (M/J 2012)

18. Which is better Taylor’s method or R. K. Method?(or) State the special 

       advantage of Runge-Kutta method over Taylor series method

19. What is a Predictor-collector method of solving a differential equation?

20.  Compare Runge-Kutta methods and predictor – corrector methods for   
  solution of initial value problem.         (M/J 2010)
21. How many prior values are required to predict the next value in Adam’s  method?

22. Is Euler formula , a particular case of second order Runge-Kutta method?

PART-B

· Taylor series method 
1. Solve y′ = x+y ; y(0) = 1 by Taylor′s series method. Find the values y at 

 x=0.1 and x=0.2.  



(M/J 2013)
2. Using Taylor’s series method find y at x=0 if 
[image: image122.wmf]1
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, y(0) =1. 
(N/D 2010,N/D 2014)
3. Solve 
[image: image123.wmf]2

2

x

y

dx

dy

+

=

 with y(0) =1. Use Taylor series at x=0.2 and 0.4.  

Find x = 0.1  (M/J 2010)
4. Using Taylor’s series method find y at x=0.1 correct to four decimal places 

 from 
[image: image124.wmf]y
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, y(0) =1 with h=0.1 compute terms upto x4. 

(M/J 2012)
5. Using Taylor’s series method, find y(1.1) and y(1.2)  correct four decimal 

places given.  
[image: image125.wmf]3
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 and y(1) =1.  (M/J 2012)
6. By means of Taylor’s series expansion, find y at x=0.1,0.2 correct to three 

significant digits given 
[image: image126.wmf]x

e

y

dx

dy

3

2

=

-

 ,   y(0) =0 correct to 4 decimal accuracy.  (A/M 2010, N/D 2014)
7. Using Taylor’s method solve 
[image: image127.wmf]xy
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 with y0 =2 Find (i) y(0.1), (ii)  

y(0.2) and (iii) y(0.3).  (A/M 2011)

8. Solve y′ = x+y ; y(1) = 0 by Taylor′s series method. Find the values y at 

 x=1.1.  



(A/M 2011, M/J 2012, M/J 2013)
· Euler method for first order equation 
9. Compute y at x=0.25 by modified Euler method given y′ =2xy, y(0) =1








(A/M 2011)


10. Using  modified Euler’s method compute y(0.1) with h=0.1 from 
 y′ = y -
[image: image128.wmf]y

x

2

   ,y(0) = 1.  (N/D 2010)
11. Solve y′ = 1-y, y(0) =0 by modified Euler’s method. (A/M 2011)
12. Apply Euler’s and modified Euler’ method to find y(0.2 ) and y(0.4) given   y’ = x + y, y(0)=1 by taking h=2.  (A/M 2010, A/M 2011, M/J 2012)
13. Consider the initial value problem 
[image: image129.wmf]5
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[image: image130.wmf]).
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   (N/D 2013, N/D 2014)
· Fourth order Runge – Kutta method 
14. Using R-K method of 4 th order, solve 
[image: image131.wmf]2
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 with y(0) =1 at 
 x =0.2.  (A/M 2010)
15. Solve y(0.7) & y(0.8) given that y′ = y-x2 , y(0.6) =1.7379 by using Runge-Kutta method of fourth order. Take h=0.1.    (M/J 2012)
16. Apply fourth order Runge-Kutta method to determine y(0.2) with h=0.1 from 
[image: image132.wmf]2
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 , y(0) =1.  (M/J 2010)
17. Using Runge-Kutta method of fourth order, find y for 
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(N/D 2014)
18. Solve for y(0.1) and z(0.1) from the simultaneous differential equations 
[image: image135.wmf]z
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; y(0) = 0 , z(0) = 0.5 using Runge – Kutta  method of the fourth order.    



 (N/D 2012)
19. Given y′′ +xy′ + y =0 ,y(0) = 1,y′(0) = 0, find the value of y(0.1) by using Runge-Kutta method of fourth order.   


(N/D 2011)
20. Employ the classical fourth order Runge-Kutta method to integrate 
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(A/M 2015)
· Milne’s and Adam’s predictor and corrector methods 
21. Using (i)Milne’s method (ii)Adam’s Bashforth method, find y(4.4) given by 5xy′ +y2-2 =0 given y(4) = 1, y(4.1) = 1.0049 ,y(4.2) =1.0097 and

 y(4.3) = 1.0143. (N/D 2014 , M/J 2014)
22. Using Milne’s method, find y(2) if y(x) is the solution of  
[image: image141.wmf])
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given y(0) = 2 , y(0.5)  =2.636, y(1) = 3.595 and y(1.5) = 4.968.








(N/D 2010 , 2011)
23. Given y′ = 
[image: image142.wmf]y
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,y(0) = 2, y(0.2) = 2.0933 ,y(0.4) = 2.1755 ,                    y(0.6) = 2.2493 find y(0.8) using Milne’s method.






(M/J 2010 , 2012, N/D 2013)
24. Given that  
[image: image143.wmf]2

1

y

dx

dy

+

=

; y(0.6) =0.6841 , y(0.4) = 0.4228, y(0.2) = 0.2027, y(0) = 0 find y(- 0.2) using Milne’s method.

25. Determine the value of y(0.4) using (i)Milne’s method (ii)Adam’s method given y′ = xy +y2,y(0) = 1; Use R-K method to get the values  of y(0.1),y(0.2) and y(0.3). 




(A/M 2010, A/M 2015)
26. Given 
[image: image144.wmf]2
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 and y(0) = 1 ,y(0.1) =1.06, y(0.2)=1.12,

 y(0.3) = 1.21 find y(0.4) using Milne’s predictor corrector formula.








(A/M 2010)

27. Given that y′ = y-x2 , y(0) = 1; y(0.2) = 1.1218 ; y(0.4)= 1.4682 and 
y(0.6) =1.7379, evaluate y(0.8) by Adam’s predictor-corrector method.

28. Given 
[image: image145.wmf])

1

(

2

y

x

dx

dy

+

=

 , y(1) = 1, y(1.1) =1.233, y(1.2) =1.548, y(1.3) = 1.979, Evaluate y(1.4) by Adams-Bashforth method.  (M/J 2012)
29. Find y(0.1), y(0.2),y(0.3) from 
[image: image146.wmf])
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, y(0) = 1 by  (i)using Runge-Kutta method (ii) Taylor’s series method and hence obtain y(0.4) using (i)Adam’s method (ii)Milne’s method. (A/M 2010 , N/D 2010 , A/M 2011, N/D 2014, N/D 2015)
30. Find 
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(N/D 2015)

31. Solve the initial value problem 
[image: image150.wmf]1
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Unit – V

BOUNDARY VALUE PROBLEMS

          PART-A

1. Give the finite difference scheme to solve uxx + uyy = 0 numerically or Standard five point formula. 
      (N/D 2014)

2. Write the five point diagonal formula.  

      (M/J 2012)

3. write down the finite difference formula for 
[image: image154.wmf])

(

x

y

¢

and 
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(M/J 2012 , N/D 2014)

4. Solve x 
[image: image156.wmf]y

¢¢

+ y = 0, y(1) = 1, y(2) = 2 with h = 0.5

5. State Leibmann’s iteration process formulae.  
(M/J 2013)

Soln:

6. Express uxx + uyy = f(x,y) in finite difference scheme.

(M/J 2012)

7. For the following mesh, in solving (2u = 0, find one setoff rough values of u at interior mesh points.

8. Write the one-dimensional heat flow equation in finite difference scheme.

9. State Bender-Schmidt finite difference explicit scheme to solve 

10. State Crank–Nicolson’s implicit scheme for solving one dimensional heat equation.


Express the simplest form of Crank-Nicolson’s scheme to solve 
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11. Express 
[image: image158.wmf]tt
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(A/M 2011 , A/M 2015 , N/D 2015)

12. In the explicit formula for solving one dimensional wave equation if 
[image: image159.wmf]2
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, what is the simplest form to explicit scheme?

13. In solving the wave equation 
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Indicate the final result also.

14. What is the error for solving Laplace and Poisson’s equations by finite difference method?

15. Write down the Bendre-Schmidt recurrence relation for one dimensional heat equation.

16. Classify 
[image: image162.wmf]0
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. (A/M 2015)

17. Define PDE of type elliptic, parabolic and hyperbolic.

18. What is the classification of one dimensional heat flow equation.

19. What type os equation can be solved by using Crank – Nickolson’s difference formula?.

20. Write the diagonal five point formula to solve the lapalce equation uxx + uyy = 0.

21. Mention any two single step methods for solving an ordinary differential equation, subject to  initial condition.

22. Obtain the finite difference scheme for differential equation 2y’’(x)+y(x)=5

PART-B

1. Finite Difference Solution of Second Order ODE 

2. Solve the equation y′′ = x+y with the boundary conditions 
y(0) = y(1) =0 using finite differences dividing the interval 4 equal parts.


          (M/J 2012 , M/J 2014 ,N/D 2015)
3. Solve the equation y′′ -y = 0 with the boundary conditions
 y(0) =  0 and y(1) =1.

4. Solve the equation 
[image: image163.wmf]0
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      (N/D 2010)
5. Using the finite difference method, compute y(0.5),  given 
 y′′ -64y +10 =0, x[image: image168.png]


 (0,1),y(0) = y(1) =0, subdividing the interval into (i) 4 equal parts (ii) 2 equal parts.              (N/D 2011 , N/D 012)
·  One Dimensional Heat equation by explicit method 
6. Solve  
[image: image169.wmf]t
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 subject to u(0,t) = u(1,t) = 0 and u(x,0) = sinπx , 
0 < x < 1, using Bender-Schmidt method.     (M/J 2012 , M/J 2014)
7. Solve by Bender-Schmidt method  formula upto t = 5 for the equation for the equation uxx = ut  subject to  u(0,t) =0, u(5,t) = 0 and u(x,0) = x2(25-x2), taking h=1.                                         (A/M 2011)
8. Solve 
[image: image170.wmf]1
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 with the conditions u(0,t) =0=u(4,t) and  
u(x,0) =  x(4-x), taking h=1 employing Bender-Schmidt recurrence equation. Continue the solution through 10 time steps.      (M/J 2012) 
9. Solve uxx = 32 ut, h= 0.25 for t ≥ 0, 0 < x< 1, u(0,t) =0 , u(1,t) = t,  u(x,0) = 0.                                                                            (M/J 2010)
10. Solve the equation 
[image: image171.wmf]t
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  using Bender Schemidt method.                                                               (N/D 2015)
·  One Dimensional Heat equation by implicit method 
11. Obtain the Crank-Nicholson finite difference method by taking λ = 
[image: image173.wmf]2
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= 1. Hence, find u(x, t) in the rod for two times steps for  the heat equation 
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, given u(x,0) = sin(πx), u(0,t) =0 , u(1,t) = 0. Take h = 0.2 .                               (A/M 2010 , A/M 2015) 
12. Use Crank-Nicholson scheme to solve [image: image176.png]Ty _ 2
e



 ,0<x<1 and t>0 given u(0,t)=0, u(1,t)=0 and u(x,0)=100x(1-x).Compute u(x,t)  for one time step taking [image: image178.png]1/4



  and k=1/16.   
· One Dimensional Wave equation 
13. Solve the equation 
[image: image179.wmf]2
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, 0 < x <  1, t > 0 satisfying the condition u(x,0) =0, 
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u(2,t) = 0. Compute  u(x,t) for 4 time steps by taking 
h = 1/2.  

 


                   (M/J 2013)
14. Find the pivotal values of the equation 
[image: image181.wmf]2
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 with given conditions u(0,t) = 0, u(4,t) = 0, u(x,0) = x(4-x), 
[image: image182.wmf])
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=0 ,  by taking h=1 for 4 time steps.                             (M/J 2012 , M/J 2013)
15.  Evaluate,the pivotal values of the following equation taking h = 1 and upto one half of the period of the oscillation 
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xx

u

u

=

16

 given 
[image: image184.wmf])

5

(

)

0

,

(

,

0

)

,

5

(

)

,

0

(

2

x

x

x

u

t

u

t

u

-

=

=

=

and 
[image: image185.wmf].

0

)

0

,

(

=

x

u

t


(N/D 2011, A/M 2015)

· Two Dimensional Laplace and Poisson equations
16. Solve the elliptic equation uxx+uyy = 0  for the following square mesh with boundary values as shown (M/J 2012 , N/D 2015)
 [image: image186.emf]
17. Solve the Poisson equation  
[image: image187.wmf](
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 over the square mesh with sides x=0, y=0, x=3 and y=3 with u=0 on the boundary and mesh length 1 unit.(A/M 2011, N/D 2006,  M/J 2014)
18. Solve 
[image: image188.wmf]2
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(N/D 2011 , A/M 2015)
18.Given the values of 
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     Evaluate the function 
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