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Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) SolyeQilor@.2, Q.30or Q.4,Q50r Q.6 Q.70r Q.8.

2) Figures tg the right indicate full marks.

Q1) a) Follgwing table give the relation between x and-y, determine y(3.5)
ustng’Newton’s forward interpolation method [7]

X 3 4 5 6 " 8 9

y 48| 8.4 | 1450)23.6036.2| 52.8| 73.9

b) For the following data find {(4,1) uSing Lagrange’s interpolation [6]
X 1 1.2 N4.3 414
y 1 1/05511.140/1.183

c) Obtain the divided difference table for the following data point  [4]

X 2 4 9 10

y 4 56 711 980
OR

Q2) a) For the given data, Find the value of y at x =4.5 usiig Newton’s
backward interpolation formula [7]

X 1 2 3 4 5
y 2.38(3.65| 5.85|9.95| 14.85

b) Derive Lagrange’s interpolation formila for ufiequally spaced data with
n number of values. [6]

c) Write the formula for Stirling’s andyBessel’s central difference
interpolation. (4]

PT.O.



03) a) Derive an expression for finding 1*¥erder and 2™ order differentiation
using Newton’s forward difference interpolation formula for equal
interval data points [7]

1.8 eX e—X
b) Evaluate ﬁ i dx using Simpson's 1/3 rule by taking h =0.2[7]
c) Evaluate the valge of the integral (4]
2 X
f 0 \/m using Trapezoidal rule. The values for the integral are
tabuldted as betow :
% 0 0.5 1 1.5 2
y 0 0.33333 | 0.57735 | 0.727606|0.81645
OR

04) a) Thefollowing table gives the velocity of the/particle for 20 seconds at
arvinterval of 5 seconds, find the aceeleration’ at time t = 0 [7]
time t(sec) 0 5 10 15 20
Velocity v(m/s)| 0 3 14 69 228

b) Apply trapezoidal rule to e¥yaluate [7]
f5 f5 dxdy
1 J1 /XZ + y2
Take h=k =2
. . . dy ’y
c)  For the difference table given below, find X and e at x 20.4 [4]
y Vy Viy Viy
0.1 2
4
0.2 6 -1
3 1
0.3 9 0
3
0.4 12
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05) a)

b)

06) a)

b)

07) a)

b)

[6582]-14

Using Gauss - Elimination method/solve. [6]
2x-y—z372
X+ 2y z=2
4x - Ty=3z=2
Using Gauss - Seidal method solve [6]
4X#+y + 27 =16
Y+ 3y+z=10

X+2y+5z=12
Using x/=y= z.=0. Show 4 iterations
What(s/pivoting? Why is it used? What are the types of pivoting [S]
OR
Find/thecinverse of the given matrix using Gauss Jordan method [6]

5 =2 1
A=|7 1 =5
3 7 4
Using Gauss - Jacobi method solve [6]
4x + y+2z="16
x+3y+z=10

xX+2y+5z2=12
Using x =y = z = 0. §How Sctérations.
Compare Gauss Seidal and Gauss Jordan methods for solution lineax

simultaneous equations, [S]

Solve using RK 4" ‘@rder method. [7]

dy .

I \JX+Y. Given that y(0) = 1 get y at x = 0.2-take h = 0.2

Explain Euler’s method giving its graphical representation to solve
. . . -

ordinary differential equation : ax = f(X.% [S]

Use Taylor series method to solve [6]

dy

dx =14+Xy, y(0) = 1 to find value at x = 0.1 Take step size as h = 0.1.

Consider only 4 terms of the series.



OR

6>
08) a) Solve using RK 4" order method |/

4

O
ey ()] (g - -
o Nax Y for x gg\ . Initial conditions are x =0, y = 0 and
v, O
dx ()3 Q
Y &
Q

b) Use Médifies @fer’s method to solve %:ery, y(0) = 1 to find
val x =\0.05 Take step size as h = 0.05. Answ9{ correct upto 4
$0)

décinial places

C) Expla't?;}raylor series method for. the solution 0(%\6fdinary differential

equaftions.
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