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FUNDAMENTALS OF MATHEMATICS-IV

(Numerical Methods)
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Instructions :

1. The Question Paper is divided in five Units. Each unit carries an internal

choice.

2. Attempt one question from each Unit. Thus attempt five questions in all.

3. All questions carry equal marks.

4. Assume suitable data wherever necessary.

5. English version should be deemed to be correct in case of any anomaly in

translation.

6. Candidate should write his/her Roll Number at the prescribed space on the

question paper.

Roll No. ...................................
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I/Unit I)

1. (a)

Explain different types of errors.

(b)

Differentiate between floating points and real arithmetic.

( /Or)

2. (a)

Describe how to represent the numbers on computer.

(b)

Describe how to represent a function on a computer.

II/Unit II)

3. (a) 2 9 1 0x x� � �

Find a real root of the equation 2 9 1 0x x� � �  by Regula-

Falsi method.

(b)

Solve the system by Gauss elimination method :

2x + y + 4z = 12

4x + 11 – z = 33

8x – 3y + 2z = 23
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( /Or)

4. (a)

Solve the system by Gauss-Jordan method :

x + 2y + z = 8,

2x + 3y + 4z = 20,

4x + 3y + 2z = 16.

(b)

Explain Jacobi iterative method.

III/Unit III)

5. (a)

Solve by Gauss-Seidel iterative method :

27x + 6y – z = 85,

6x + 15y + 2z = 72,

x + y + 542 = 110.

(b)

Find the missing term by the following table :

X F(x)

1 7

2 –

3 13

4 21

5 37

( /Or)

6. (a) y(0, 4) :

, (0) 1, 0.1
dy

xy y h
dx

� � � .

Use Euler method to find y(0, 4) from the differential equation :

, (0) 1, 0.1
dy

xy y h
dx

� � � .
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(b)

Explain the concept of predictor-corrector method.

IV/Unit IV)

7. (a)

Explain Euler’s modified method.

(b)

Using Runge-Kutta method solve :

2 2

2 2

dy y x

dx y x

�
�

�
 with y(0) = 1 at x = 0.2

( /Or)

8. (a)

Solve by Picard method :

2 2, (0) 1
dy

x y y
dx

� � � .

(b)

21 , (0) 1
dy

xy y
dx

� � �

for x = 0.4, 0.5

Use Milne’s method when :

21 , (0) 1
dy

xy y
dx

� � �

for x = 0.4, 0.5 and it is given that :

x y

0.1 1.105

0.2 1.223

0.3 1.355
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V/Unit V)

9. (a)

Explain the concept of partial differential equation.

(b)

Given :

X F(x)

0.1 1.10517

0.2 1.22140

0.3 1.34986

0.4 1.49182

dy

dx

2

2

d y

dx
x = 0.4.

Find 
dy

dx
 and 

2

2

d y

dx
 at x = 0.4.

( /Or)

10. (a)

2 2

2 2

16u u

t x

� �
�

� �
h = 1 up to t = 1.25

(0, ) (5, ) ( , 0) 0u t u t ut x� � � 2(( , 0) (5 )u x x x� �

Solve 

2 2

2 2

16u u

t x

� �
�

� �
 taking h = 1 up to t = 1.25 under the conditions

u (0, t) = u (5, t) = ut (x, 0) = 0 and (x, 0) = x2 (5 – x).

(b)

Explain stochastic differential equation.
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