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S.E. (Electrical Engineering)
NUMERICAL METHODSAND COMPUTER PROGRAM MING
(2019 Patter n){(Semester-1V) (203148)

Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:
1) Answer O.Lor Q2/Q.30r Q.4,Q.50r Q.6, Q.7 or Q.8.
2) Figures tg thefight indicate full marks.
3) Neatdiagramis’'must be drawn wherever necessary.
4) Assume Suitable data, if necessary.

Ql) @ Derivetheformulafor Newton'sdivided differencefor theinterpolation

wihen the datais unequally spaced. [6]

b) V*Construct the forward difference‘t%?ﬂ‘e and hence find the missing value
corresponding to x = 20. ( [6]
X 0 | 10+/C200 | <80 | 40 | %0

7~

']
v

y=1(x) 22 24y 7 45 57 85

c) UseSterling'si nterpéf dtion farmulaand hence find the value of y when

X =28 J [6]
X 200, 2501 30 | 35 | 40
y="1(xX) | 49225 48316 | 47236 | 45926 | 44306

OR

Q2) @ The breakdown voltage of the gaseous insulating\material-experiment
was carried out at the material science laboratory. The distance between
two electrodes was increased from 0 to 3 efmand its/corresponding
breakdown voltage (kV) reading was recorded which is shown in the

table below. [6]
Distance between two electrodes (cm) 05| 1+15] 2| 25| 3
Breakdown Voltage (kV) 4519 | 15| 25|325|48.7

Find the breakdown voltage in kV when the distance between the
electrodesis 2.8 cm. Use Newton's bagkward interpolation formula.

PT.O.



b)

Q3) &)

b)

Q4) g

b)

Use Lagrange’sinterpolation formul&and hence find the value of y when
x=0. [6]
X —2 1 3 ko 7

y=1f(x) 5 7 11, A

Construct the forward difference table for the following data. [6]
X 8 12 16 20 24

f(x) 48 54 60 74 93

Hence fitid-the yaiue of f (x) when x=10 by using Newton’'s forward
i nterpet atron rrethod.

Evallatetheintegral using the trapezoidal rule. Takeh= 0.5, k= 0.5.[6]

7=

Find the y(0) and y'(0) from th

O =y

1
I(x+ 2Yy) dxdy
0

I'ven table. Use Newton’s forward

interpolation formula. o [6]
X 0| 1| 2 |%3 |nd
f | 3| 7| 1B8D% AP 2
Evaluate by using Simpsen's (3/8). Take h = 0.2. [5]

52 ,/{

| = J.Ioge(x)dXJ
4
OR

Evauate the integral’ using the Simpson's /3 rule. Takesh = k= x [6]
4

Vo
zZ= _f I cos(X+ y) dxdy
0%

From the following table with the valugsof x and vy, find the first and
second derivatives when x =10. Use Newion’s backward interpolation

formula.

X

2

4

6

8

10

f(¥)

4.7183

5.0552

7.3891

9.4789

12.4132
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Q5) 8

b)

Q6) &)

b)

Apply Simpon’s 1/3" rule taking h =0.25 [5]

I—‘l[ dx
oy
0

Apply Gauss Elimination M ethod to solvethefollowing set of equations.[6]

X+4y ~7= -5
X+ 67 =12
I~y 2254

Usethe Jacoit’ s method to solvethefollowing set of equations. Consider
theinitial@pproximation asx© =y =z = 0. Selve only 5 iterations. [6]

15x+ 4y —z =17
3x +15y 6z = -18
2x -3y + 152=25

Usethe Gauss Jordan method to ﬁﬁ\a\he inverse of the following matirx.
( [6]

11 30
A=1 3 -3r.
-2 4 ’1%
- OR
Apply the Gauss Jordanfmethod to solve the following equations. 4I6]
Xx+y+z=9
2X =3y +4z=13

X+ 4y + 52 = 40

Use the Seidel method to solve the following set.of-equétions. Consider
theinitial approximation asx© =y = 7% =0, Scolve only 4 iterations.[ 6]

10x+2y+z=9
2X + 20y —27z= 44
—2X+ 3y + 10z =22

Explain the Gauss Elimination method usedfor the solution of thelinear
simultaneous equation. (Problem is not \expected. Just write in detail
steps). [6]
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Q7) 8

b)

Q8) g

b)

Usethe Euler’smethod to solvethefoliowing ordinary differential equation
and hence find the value of y (1.2) taking the step sizeash =0.4. .- [6]

dy

— =X+
dx y
y(0)=1

Use the Runge-K uttajmethod of fourth order, Solve the following ODE
and find theya ueof'y (0.2) and y'(0.2). Correct to four decimal places.[6]

YRy Yy
Theinitial conditionsgivenarex=0,y=1.5,y' =0

Derive the expression for the Taylor's seriesimethod“used to solve the
ordinary differential equation. [9]

OR

Solvethefollowing ordinary differepati al eguiétion by using Runge-Kutta
fourth order method. Find the vamg fywhen x=0.2, x=0.4. Theinitia

approximation isy(0) =1. ( o [6]
Yy 2y? &,
X k N

7
Find they(0.1) and y(0§'2) by using Taylor's series method. Consider the
terms up to fourth derivative,Consider theinitial valueasy(0)=1. [6]

<L =xy-1
dx Y
Derive the expression for Modified Euler's methoguséd to'Solve the
ordinary differential equation. [9]
DR
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