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NUMERICAL ANALYSIS
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Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. Iff(x)= i , then the divided difference of f(a,b,c)
is

(@ —— b —
© - @ -(52)

2. If f(0)=-1; f(1)=1; and f(2) =4, then the
Newton's interpolating equation f(x) =

x3-3x-2 x3-3x-2
@ =2 ©) X2

© x3-3x—2 ) "3‘j"‘2




(dy) —
ax/ x=x,

(@) Gl i(R2mt) (i)
o) i[Ay0+Ay_ (A3y—1+A3y 2) i(Asy—zMSy 3)
h2 30
(C) l Ayo+Ay— 1) _ ( 1"'A3 ) i( Y-z A%y 3) + -
(d) hi[(AywAy- ) 1 (A3y 1+A3y 2) i(ASV—Z”ASJ’ 3) 4 e
2 30
(ﬂ) =
ax2/ = *n -
(a) hi v? Yn + v3 Yn + V4Yn
(b) %[V Ynt+ V3Yn + EV4Yn ]

© 5| VPyn+ Viyn — 5 Vyn +
1
(d) hz V Yn— V Yn— EV4Yn
Trapezmdal rule for double 1ntegrals s __
(a) = j [fi,j + 2fix1,j + fivzj + 2fijer t
4fi+1,j+1 + 2fiv2j+1 F fijaz + 2fivr 42 + firz]
hk
®)  1="[fij +2firaj + firzj + 2fijur +
Afiv1j+1 + 2fivzjer T fijrz + 2fivnjez +
fivz,j+2]
hk
© I= + [fu + 2fiv1j + fivzjrz T 2fije1 +
4fiv1je1 + 2fivzjer + fijaz T 2fivrjaa +
fivz,j+2]
hk
@ 1= y [fu + 2fije1 t fivzjrz + 2fivrje1 T
4fiv1je1 + 2fivzjer + fijaz + 2fizrjra +
firz,j+2]
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10.

In Simpson's One-third rule, the principal part of
the error in (xg, x3) is

(@) —gh%y" b)  —ghty"

©  —ghty" G

% =1+ xy with y(0) = 2 then y(0.2) =
(a) 2.2431 (b) 2.1104

() 2.4012 (d) 2.5012

Euler's iteration formulais _
(@ Yn+1 = Yn + hf Qo yn)

)  Yn+1 = Yn + 0 yn)

(©  Yn = Yne1 + hf (xn, ¥n)

D Yo =Yn+1+ [ ym)

For solving differential equation in Milne's
predictor formula the required number of initial
values are

(a) 4 ®d) 3
() 2 @ 1

Milen's predictor formula is

4h ! ! !
(@) Yn+1,p = Yn-3 +— [}’n—z +Yp1t+ ZYn]
3

4h ’ 1] ’
(b) Yn+1,p = Yn-3 t 3 [Yn—2 — ¥n-1 + 2¥n]

4h ! ! !
©  Yn+rp = Yn-2+ 5 [Vn-2 + yno1 + 2yl

4h ! ! !
(D Ynirp = Yn2 + 5 Vn-2 = Yn-1 + 2yl
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PART B — (5 X 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (a) Apply Gauss forward interpolation formula
to find y(25) for the following data.

x| 20 24 28 32
y| 2854 | 3162 | 3544 | 3992

Or

(b) Use Lagrange's formula to find the value of
ya + x = 6 from the following data.

x| 3 [ 7 [9]10
v| 168120 | 72| 63

12. (a) Given uy, =5;u; = 15;u, =57 and ——4 at
x = 0 and 72 at x = 2. Find A%u, and A4u0

Or

(b) From the following data obtain the first and
second derivatives of 10gex at x = 500

X 500 | 510 | 520 | 530
y=log . |6.2146(6.2344|6.2538|6.2729

X 540 | 550
y=log . |6.2916|6.3099
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13.

14.

15.

()

(b)

(@)

(b)

(a)

(b)

%2
1+x3

Find the value log2” of from f01

Simpson's § rule with h = 0.25

dx using

Or

A curve passes through the points as given in
the table. Find the volume of the solid
generated by revolving this area about the
X — axis.

x| 112134567819
y/02]07]1]1.3]1.56]1.7]1.9|2.1[2.3

Using Taylor's method Solve % =1+ xy with
yo = 2 Find y(0.2)

Or

Solve % =1-—y, y(0)=0 using FKEuler's
method. Find y at x=01 and x=0.2
Compare the result with results of the exact

solution.

Using Milne's predictor corrector method
find y(0.4) for the differential equation
D14 xy, y(0) = 2.

dx
Or

Using Adam's Bashforth method find y(0.4)
for the differential equation y' =1+ xy,

y(0) = 2.
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PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

(b)

17. (a)

(b)

Given the values

X|5 7 11 13 17
y| 150 | 392 | 1452 | 2366 | 5202

Evalua yy using (i) Lagrange's formula
(11) Newton's divided differences formula.

Or

Using Hermite's interpolation find sin1.05
for the following data

x 1.0 1.1
y =sinx | 0.84147 | 0.89121
y' =cosx| 0.5403 | 0.45360

Derive Newton's backward difference
formula.

Or
. dy d?y .
Find —= and — at x = 51 from the following
dx dx
data.

x| 50 60 70 80 90
y1|19.96 | 36.65 | 58.81 | 77.21 | 94.61
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18.

19.

()

(b)

(@)

(b)

Evaluate f;% using (1) Trapezoidal rule,
(1) Simpson's rule (one third), (1i1) Simpson's
three eight rule, (iv) Weddley's rule, (v) Find
the error in each method by comparing with

the actual integration upto 4 places of

decimals. Take h = % for all cases.

Or

Evaluate f01 f01 xy dx dy using (i) Trapezoidal

rule, (11) Simpson's rule with h = k = %

Using Euler's method solve Z—z =1+ xy with

y(0) = 2. Find y(0.1), y(0.2) and y(0.3). Also
find the values by modified Euler's method.

Or

Using Fourth order Runge-kutta method,

evaluate the value of y when x = 1.1 given

vy ¥y _ 1. -
thatd—+;—x2,y(1)—1.

X
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20.

()

(b)

Given Z—z = %(1 +x%)y? and y(0) =1,
y(0.1) = 1.06, y(0.2) =112, y(0.3) =121
Evaluate y(0.4) by Milne's predictor
corrector method.

Or
Using Adam's-Bashforth method find y(4.4)
given 5xy’ +y% =2, y(4) = 1, y(4.1) = 1.0049,
y(4.2) = 1.0097 & y(4.3) = 1.0143.
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