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Instructions:
Attempt all questions from Section A (each carrying 4 marks); attempt all questions from Section B (each
carrying 8 marks); attempt all questions from Section C (each carrying 20 marks).

Section A
(Attempt all questions)
— 3 2 —

1 If V=X tx - 2x+1 , calculate values of » for * =0,1,2,3,4,5 and form the [4] Col1

difference table.

4
e'dx , X
2. | Evaluate 0 , by Simpson’s 1/3 rule, using data € =2.72,¢" =1.39, € =20.09, [4] CO2
e* =54.60
3. Find the positive root of the equation X~ €08 X =0 ysing bisection method. (4] Cco3
1 2 -1

4. A4=b 1 [4] | co4

Estimate the eigenvalues of the matrix b3 - using the Gerschgorin bounds.

Use Picard method to solve the equation ¥ =¥~ Y subject to the condition ¥ =1
> when X =0 4] CO5

SECTION B
(Q6-Q9 are compulsory and Q10 has internal choice)

The following table gives the population of a town Kosikalan during the last six

censuses. Estimate the population in 1913 by Newton’s forward difference formula
6. Year: 1911 1921 1931 1941 1951 1961 81 CO1

Population: 12 15 20 27 39 52

(in thousands)

7. | Find the root of the equation x* = x* - x" - 1=0 which lies in the interval (1.4,1.5) (8] cos3
correct to four decimal places using Regula- Falsi method.




b

Solve the equation dx with initial condition ¥ (0) =1 by Runge — Kutta method,
from ¥ =0 to ¥ =0.1 wjith 2 =0.1,

(8]

CO5

Solve "n ¥ty =0 iy 0<x <4,0 <y <4 u(0,y) =0,u(4,y) =8+2y

, given that
2
u(x,0) ==,

u(x,4) =x’

and . Take 7 =k =1 and obtain the result correct to one

decimal place.

8]

CO6

10.

d - X
=)=l _
Find the solution of ¢* JV*X . Find Y approximately for X =0.6 by

Euler’s method. Take/ =0.1

OR
Y —vey 1) =0
Use Taylor’s series method to solve 49X ;Y M= numerically upto * =1.2

with 7 =0.1 Compare the final result with the value of explicit solution.

8]

CO5

SECTION C
(Q11 is compulsory and Q12A, Q12B have internal choice)

11.A

Using Jacobi method find all the eigenvalues and the corresponding eigenvectors of
the matrix

1 2 2
A=|\2 3 2
2 A2 01

[10]

CO4

11.B

The following are the measurements ! made on a curve recorded by the oscillograph

representing a change of current ¢ due to a change in the conditions of an electric
current.

t. 1.2 2.0 2.5 3.0
i 1.36 0.58 0.34 0.20

Using Lagrange’s formula, find ¢ at ? =16,

[10]

CO1

12.A

A reservoir discharging water through sluices at a depth h below the water surface

has a surface area 4 for various values of 7 as given below:

[10]

CO2




h (in meters) . 10 11 12 13 14

A (in sq. meters): 950 1070 1200 1350 1530

a__ B8
If ¢ denotes time in minutes, the rate of fall of the surface is given by 4! A .
Estimate the time taken for the water level to fall from 14 to 10 m above the sluices.

OR

The table below gives the results of an observation; ¢ is the observed temperature in
degrees centigrade of a vessel of cooling water; ! is the in minutes from the beginning
of observation.

e 3 5 7 9
0. 853 74.5 67.0 60.5 54.3
t =3 and 3.5.

Find the approximate rate of cooling at

12.B

_ou
Solve the heat conduction problem Ot o’ subject to conditions u(x,0) =sinx,

0=<x=l anq u(0,0) =u(l,t) =0 using Schmidt method and Crank — Nicolson

method, taking h=1/3, k =1/36

OR

— 2 2
Solve the equation Viu =-10(x* + y* +10)
y=0,x=3y =3 with % =0 on the boundary and mesh length = 1.

over the square mesh with sides ¥ =0,

[10]

CO6
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