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Exam No:

GANPAT UNIVERSITY
M. TECH SEM- 1%" (E

LECTRICAL)

REGULAR EXAMINATION- NOV-DEC-2014

3EE101 : NUMERICAL TECHNIQUES

MAX. MARKS: 60

lnstructlons (1) This Question paper has two sections. Attempt each section in separate ahswer book:
(2) Figures on nght indicate marks.
(3) Be precise and to the point in answering the descriptive questions.
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SECTION: I

Use the method of False Position to find a root of f(x) = ¢ - 28 with.an accuracy of four

digits.

Determine the root of (x) = x tan(x) +

decimal places.

OR

I’ using Newton-Raphson methed, correct upto three

Find a root of the equation (cos x)(cosh x) — 1 =0 using the secant method with initial
approximations: xo = 4.5 and x; = 5.0,
Apply Graeffe’s method to find all the roots of equations’™ 3x + [ = 0.
An observation table of speed control of DC shunt motor is given as follow:
Field Current (4) ‘ 0.48 054 06 0.66
Speed (rpm) [ L1738 657 | 1569 | 1508

Calculate the required anfount of field.current to achieve speed of 1600 rpm.

The voltage v across a capacitor at tifie ¢ seconds is given by the following table :

f (sec.) 0 ) 4 6 8

v (Voly) 150 63 28 12 5.6

Use the methed of east square to fit a curve of the form of v = qekt to this data.

OR

In an examination the nuinber of students who obtained marks between certain limits was as
follows:

Marks 30-40 40-50 50-60 60--70 70-80

No. of students 18 40 | 64 50 28

Findythe number of students whose scores lie between 70 and 75.

The reststance of a carbon filament lamp was measured at various values of the voltage V
and, the following observations were made -

Voltage (V) 62 70 78 84 92

Resistance (R) 73 70.7 69.2 67.8 66.3

Assuming the law of the form R = a/V + b find the best values of @ and b using graphical

method.
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Q.3 Attempt the following questions.

(A) Derive the Newton’s forward interpolation formula.

(B)

©)

Q4 (A)

(B)

Q4 (A)

(B)

Q5 (A)

(B)

Q3 (A)

(B)

Define the term ‘error’. Find the absolute error if the number X = 0.00486387 is
i) Truncated to four decimal digits.
11) - Round off to four decimal digits.

What do you mean by convergence? Give its significance.

SECTION: 11

The following data gives the velocity of a particle for 20 seconds at an interval of 5.scconds.
Find the initial acceleration using the entire data.

Time t (sec) 0 5 10 15 20

Velocity v (m/sec) 0 3 14 69 228
Compute the value of fol': (sinx — logx — e*) dx using Simpson’s %th rule,

_ OR

Find the value of cos (/.84) from following table.

¥ 1.7 1.74 1.78 1.82 1.86

Sin x 0.9916 0.9857 0.9781 0.9694 09584

1 d .

Evaluate fo I+—i—7 dx using trapezoidal rule takingh = 1/ 4
Using Taylor’s method, obtain the approximate value ofignat x = 0.2, for the differential

equation ;—lii =2y + 3e*, y(0) = 0

: . p .. 1 -
Apply Euler’s method to approximatesthe solution of the initial value problem % = -2 ty*
with y(0) = 1 in the interval 0 < 1 4.5, using /1 = 0. I.

OR
Use Runge-Kutta method of grder.twapto solvéy ' = sin y with y(0) = I fromx = 010 0.2 in
steps of 7 = 0.1. Keep four decimal placesiin.the calculations.

Solve the boundary value problem y &4y’ + 4y = ¢ with conditions y0) =0, y(1) = -1,
taking n = 4.

Q.6 Attempt any two.

(A)

(B)

©

Solve following equationiby jacobi’s method accurate to three decimal places:
7x;+ 52xy + 13x; = 104;

83x; + 1x; - 4xg :‘95,'

3xp+ 8xy + 29x3 =7

In a given eleetrical network, the cquations for currents i, iz, i3 is
3iy + iyetmiz = 8020y - 3iy-2iz =5, 7i;+2ir-5i3 =0;
Calculate 7;, faand 7; by Gauss-Seidal method

Selve following cquation by Gauss elimination method, correct upto three decimal places :
e, Vg =3
3x; + X023 = -2
Xp=xo4 %35 C.

END OF PAPER
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