T1213/T1412 NUMERICAL TECHNIQUES

Sien, 18 OTHR
FY 7T QP CODE : 542800

—

(OLD COURSE)
(3 Hours) Total Marks : 100

N.B. (1) Question No. 1 is compulsory.
(2) Attempt any four out of remaining six questions.
(3) Make suitable assumptions if required and justify the same.

45
1. (a) Volume of a certain solid V' is calculated using formula V = 64%
z

where x, y & z denote three dimensions, If maximum possible errors in
thex,y & zis limited to plus minus 0.001.Estimate the maximum

probable error in the calculation of volume if the normal dimension
x, y & z are equal to unity.

(b) Define the operators A, V,d, i & E . Prove that 5
i) 2ud=A+V i) E=1+A

(¢) Using Picard's method solve 5
dy
-(—j;—z]%—xy such that y =0 when x=0.

(d) Derive the equation for Regula — falsi method using geometrical 35
interpretation.

2, (a) List the bracketing methods and open methods and find the real root of 10

the equation xe” —cosx =0 using Newton-Raphson method correct to
three decimal places.

(b) Solve the following equations by Gauss - Seidel method.
27x+6y—z=85, 6x+15y+2z=72, x+y+54z=110. 10

3. (a) From the following table find the number of students who obtained
marks less than 45,

Marks 30-40 | 40-50 | 50-60 | 60-70
No. of students | 31 42 51 35 10

(b) Using Newton's divided difference formula, find the value of f(9) from
the following table.

x 5 |9 11 |13 |17 10
f(x) | 150 [392 | 1452 | 2366 | 5202
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T1213/T1412 NUMERICAL TECHNIQUES

QP CODE : 542800

Write a program for Lagrange's interpolation method and using this
formula, find the value of ywhen x =10 from the following table.

X 5 6 9 11
y 12 13 14 16

Fit a second degree parabola to the following data:

X 2 4 5 6 8 L1
y 18 12 10 8 7 5
¢ dx . ] .
Evaluate '[l > by using Trapezoidal, Simpson’s 3 and Simpson’s
o 1+x ;

th
= rule.
8

Solve :’x_y: x*+y with x4 =0, yg =1 by Euler's modified formula

find the value of y when x=0.5 taking h=0.25.

Solve —;{Ji=x+y"‘ with initial conditions yp(1)=1.5 and find yat
x

x=12, x=14 by Runge - Kutta Method of Fourth Order taking
h=0.2.

Solve the following set of equations using Gauss Elimination method.
2x+y+z=10, 3x+2y+3z=18, x+4py+9z=16.

Explain the propagation of errors.

4.

Using Adams — Bashforth method, obtain the solution of =% —yz

at »(0.8), given values

X 0 0.2 0.4 0.6
24 0 0.0200 | 0.0795 | 0.1762

Write a short note on Golden section search.
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(3 Hours) [Total Marks : 100]
NB: 1) Question No.1 is compulsory.
2) Attempt any four from the remaining questions.
3) Assume suitable data, if required.
. Attempt any four : : e &, : 20
(a) Using source transformation, replace the netwqu w;th a smgle current source and a
resistors. e - '
3 s

€A -Yliov

(b) Define Unilateral and Bilateral element. 05
(c) Obtain condition for recipr ocity for Z pqrameters _ 05
(d) Define final steady state c.ondltlon for re51st0r ané[ capacnor 05

() Draw pole zert) plot for— S(S +. 1) /(S ke 3)(8 + 2)2

(a) Usmg.\ﬂodal analysrs calculate current I, in the given. network. 10

..: we AAAA LAAAA 2
' S - \o—o g1
s Lak ™
G

e BV l L T. \ooV
X a

(b) Find the 'net'work functions Vi./ 11, V2 /1y, and V2 / V3. 10

-T-
*OOT \w 2H l
v, Va

= -
; 1= ¥
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T1413/T1449 ELECTRICAL NETWORKS
2

(a) Realise the function using Cauer 1 and Cauer II
Z(s) = (10S* + 1282+ 1) / (28% + 2S)

Q.P. Code : 5446

10

(b) In the given network switch initially is at position 1, and attams steady state condltlon 10
At t=0, it is moved from position 1 to position 2, ﬁnd the vaIue of (1 dydt and d21 / dtz)

att>0+ TH o -'/_'“-._' s N

4 l/ﬁ"““{‘;‘i‘;—j

(b) Test th*e fﬁnctlon 1§ PRF or not“ :
F(s) (S3 + 6S°-+7S + 3) f (82 3 2S +l)

C est w 1ét er the polynomials are Hurwitz or not
(¢) T hether the poly I H
(1) P(s)=28*+ 583+ 582+ 48 + 10
2)P(s)=8+S8'+8

8 .Fi'nd_.h'_paramete_rs for the given network

R el
+ T, | L Q=r), Ta T
Vo 220 A-ﬁ-% Vo
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? Q.P. Code : 544602

(b) For the given network draw graph and write down incidence mamx, cut-set mamx and 10
tie-set matrix. 3

(a) Determine voltage across AB bra-hbh for the given network. 10

" I ’
_ &V gV = lo¥
o - lo-a
l-fl.
T:»“— Lo
B

LN

(b) The,smtch m\tlge clrciut 1§ moved ﬁom posmon 1 to 2 at t=0, calculate voltage across 10

capacﬂbr._.;" 3
1
—& A ANAAA——
FRIERE
+

‘t,w T eov :l_m::
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‘Q.P. Code : 54460

(a) For the given network find 7 and ABCD parameters.

10
e .'r" % 2-L2. Iy *
V
V) T‘-‘L 2-8- 3T, o
(b) Draw the Bode plot for the given T'F. / 10
10(S+1) - = TS A A B
G(S)H(S) = G +D) EE WL QAR e S e
S(1+0.025)(1 + 0.002s) = - Aot
S P
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S g -Ser) LI (old ) X lf Sfof 5=

A PP NMa 4k, 17T Q.P. Code : 544202

(3 Hours) [ Total Marks : 100

N.B. : (1) Question No.l is compulsory.
(2) Answer any Four questions out of the remaining six questions.
(3) Figures to the right indicate full marks.

a) Find Laplace transform of t sin3t cost

b) Obtain complex form of Fourier series for J(x) = sinh(ax)in ( -1, 1)

¢) Show that every square matrix can be uniquely expressed as the scm of a
Hermitian and skew- Hermitian matrix.

; ; ; P41
d) Find the inverse Laplace transformation of ——5—7——
5 +3s°+2s

a) Find Laplace transform of (j;e‘3 “cos?(u)du)

0 2b ¢
A= da b B “ . -1
b) If is orthogonal, Find a, b, ¢, also Find A~ |
a —-b ¢

¢) Find the Fourier expansion for f{x) = x? in (0, 27) Hence deduce

T’ 1]

L0 I TN W

12 12 22 32 42

a) Test for consistency and solve
2x=3p+5z2=1, 3x+y- z=2 x+ 4y- 6z =1
b) Find the Fourier expansion for Jx) =4-x* in (0, 2)

322 ~18z+26
(z-2) (z-3) (z-4)’ 3<Z<4I

¢) Find inverse z-transform of

a) Solve Using Laplace transform [D*+ 4D + 8]y = 1 where
y(0)=0,y"(0)=1.

3x% — 6x + 2n?
12

b) Find th e Fourier expansion for f(X) z( ] in(0, Om)

¢) Find z- transform of c* sinh(ak), k> 0

17/ ]

(=}

[ TURN OVER]
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Q.P. Code : 544202

2
a) Find fourier integral representation for 6
. . 1-x* for [x|s1
f =1 =
()=o) {0 for  |x|>1
b) Find the two non -singular matrices P and Q such that 6
1 2 =2
PAQ is in normal form where 2= 3 0 | hence find Rank and A
0 -2 1
¢) Obtain Half range sine series f{x) = xsinx in (0 , 7). Hence deduce 8
.S U S T S
82 12 3t 52 72
a) Using Laplace transform evaluate 6
_[;"e“(l +2t—t2 + )H(t = 1)dt
o 3 ¥ -1 2
b) Find inverse Laplace transform of tan [5—2] 6
¢) Find inverse Laplace transform of the following 8
1 _1[21) (s+1)e”*
i) —tan"'| — iy St
() S S () §%+2542
. - 1 -
Find inverse Laplace transform of (2 +4s +13)] by convolution 6
theorem
: V2. =2 0
==|ix2 - 6
b)  Show that the matrix is a unitary matrix A 2 ]\é: V2 0
0 2
¢) Show that the functions f, (x)=1; f, (x)=x are orthogonal on [ -1, 1]. 8

Determine the constants a and b such that the function f(x)=-1+ax+
bx?is orthogonal to both f, and f, on that interval.

61AC8B839263EAOEEC2531F7FD57C7FC3
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b Draw JFET small signal common drain amplifier with

the expression for, small signal mid-band voltage gain, |

output impedance. Also write the advantages

configurations.

a
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