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S.E. (ElectricalEngineering)
Numerical M ethodsand Computer Programming
(2019 Pattern)(Semester- 1 V) (203148)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the cardidates:
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2)
3
4)

Ql) &

b)

Q2) g

b)

Answef @yL or ©:2, Q.3 0or Q.4, Q.50r Q.6, Q.7 or Q.8.
Neal diagrams must be drawn wherever necessary.
Figures totoe right indicate full marks.

Assume Suitable data if necessary.

Evaluatef(9) using Newton’s divided differenceinterpolation. [6]
x |5 | 7 | 1 |["@”| W
f(x) 150 | 392 | 1452 h2866 5202

Use Sterling’sformulato find y(§5) from thefollowing table. [6]
X 10 20 |« 30 40 50

y=f(x) [600 | 512/ 43944 346 | 243

What isthe differencé between equally spaced dataand unequally spaced
datain the case of interpol ation? Write exampl es of each. Hence, mention
the methods used for interpolation when the datais equally spacedand

unequally spaced. [6]
OR

For thefallowing data, calculate the forward difference tabheand obtain

the forward difference polynomical. [6]

X 01 |02 | 03 | 04 | 05
y="1(x) ({140 [ 156 | 1.76 | 200 | 228
From the given data, find the value of yéat x = 45, [6]
X 1 2 3 4 5
y=f(x) 238 [3.65 | 585 | 9.95 |1485
Derive Lagrange’sinterpolation formutafor unequally spaced data. [6]

PT.O.



Q3) 8

b)

Q4) g

b)

Q5) 8

Usethetrapezodial rulewith four stepsto estimatethefollowing integral.

I=J; ;( 1dX [6]

Evaluate the integral using Simpson’s 1/3 rule. Takeh = 0.5, k= 0.5

11
2= [ ] Oy ey 6]

00

dy d’y )
Dérive formula for dx and s at x = x.-using Newton's backward
differenceinterpolation formula. [9]
OR &
>
Usethe Simpson’s /3 with st?p»sj z€ash= 0.5to estimate thefollowing
2 -
1 Py | >
integral. | = |—=dx QY 6
integr ‘1[ 2 o [6]
(A
Evaluatethei ntegral’u'si\:ﬁg the trapezoidal rule. Takeh =0.5, k=0.5
&5

11
z=[[(xy*)dxdy {6]

00

dy d’y .

Derive formula‘for ™ and B at x = x, using=Newtgn's forward
differenceinterpolation formula. [5]

Find the inverse of the matrix using theGauss-Jordan method.

[6]
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b)

Q6) a)

b)

Solve the following set of equatior$using the Gauss-Jacobi method.
Solve only 4 interations. Consider X© =y = Z0 = Q. [6]

X+ 52y + 13z=104
83x+ 11y —4z=95
3X+8y+29z=71

Derivethe Gaussglimination method used to solvethe linear smultaneous
equation. (Derivation is expected. Problem is not expected as the
derivation.) [6]

OR

0
¥
D)

Use the Gauss-Jordan method (t(;‘ fihd theValues of X, Y, Z [6]

|
o

{ 4
[ 8

1 1 17x] [1] &4
(N

4 3 -1||ly|=6/

35 3| z| |4}

Solvethefollowingsetof 'equation using the Gauss-Seidel Method. &6lve
only 4 iterations. Consider X@ =y = 79 = Q. [6]

X + 52y + 132=104
83x + 11y=~47= 95
3X + 8y 429271

Enlist theiterative methods used for the'soluti on'of the linear s multaneous
equation. Explainto anyonein detail. (Deriyation isexpected. Problemis
not expected as the derivation.) [6]
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Q7) 8

b)

Q8) g

b)

Obtain the solution of Y =3X+ y*(Us ng Taylors series method. Take
theinitial condition asy(0) =1. Find the value of y for x = 0.1. Solve up
to the fourth term of derivative, [6]

Using Euler’'s method, obtain the solution of Y =X~y -Given that

y(0) =2 at x = Q- g with'the step sizeash = 0.2. [6]

Derive the expriessian of Modified Euler’s method used for.the solution

of the ordimary differential equation. [9]
OR

Solve 10y = x* + y* at x = 0.4 using the fourth-order Runge Kutta
method. Theinitial conditions are y(0) = 2. Take step sizeash = 0.4.[6]
N

Employ the Runge-Kutta meth(‘)dig calcurate y for x = 0.1 from the

equation: Yy’ =xy”? — y?. Giver that y(0y=1y =0,h=0.1. [6]
Derive the expression of Téylor"s sevies method used for the solution of
theordinary differential Eﬁ]uation. [5]
X/
S
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