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Determine Va in the given circuit (Fig.1).

Fig.1

Determine lo in the given circuit (Fig.2).
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3 For the network shown in Fig.3, obtain ‘z’ and ‘y’ parameters
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(a).Obtain the relationship between ‘y” and ‘h’ parameters

4
(b).Obtain the reciprocity condition for ABCD parameters.




Derive the expression for the resonant frequency of the circuit where R [10] o5 L2
resistance in inductor branch and Rc resistance in the capacitor branch. Also
show that the circuit will resonate at all frequencies if R =Rc.
a. Obtain the Laplace transform of (i). Unit step function, (ii). Unit impulse [4] CO4 L2
function.
b. Find the Laplace transform of the periodic function as shown in the Fig.6 [6] coa L3
‘ -
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Fig.6
Determine the loop current in the Fig.7 using Laplace transform when switch [10] Cco4 L3
is closed (t = 0).
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a. State and prove initial and final value theorem. [4] CO4 L2
b. Find the Laplace transform of the periodic function as shown in the
Fig. 8. [61 CO4 | 13
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Ques 1. Find v, in the circuit shown

500

v, =12V

1) Inside Supernode equation (v, v5)

Apply KVL /_S\V v, —8—v;=0 (ByKVL)
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+ +
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2)Here v, and v are forming super-node and vz = 12V
is forming is just an independent node

Supernode equation (v,, v3)

v, — vy vy-0 wvy—v, v3—-0
i B =0

( 125 ) + 500 * 250 500

v —12) 11— 0 +Vs—12+"32_;°=0
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I"‘(54—20} 3(1'-" 20/ 5 10 solving
3 =
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\20 20/ 10
v3=va=4V

‘ = vy (0.25)+v,(0.15) = 3.6 ‘

Ques 2. Find i, in the circuit shown

KCL at node B
Qi —4m=0

10
—iy+—om=4m

2
13=§7HA

KCL at node C o
meshil 4m + iy — (ll—l:;)z: 0
KCL at node A 4m +ip— (2m —5m) =

=ig=—m

Supermesh( mesh2 and mesh3) 3
6 — 1k(iy) — 2kiy — 2k(i, — ;) — 1k(i; —i;) =0
6 — 1k(i3) — 2ki, — 2k(i — 2m) — 1k(i; — 2m) =0
12 — 4ki, — 2ki; =0 | = 2iy + i3 = 6m |

Solving
L _lo C. KCL at node D . 10 -4
273 —ip + (i1=i) = 0= ~h= 2m—?m=lo=?m
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When b-b" 1s short circuited, I, =0 and the network looks as shown in
Fig. 16.8(a).
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With port b-b" short circuited, —7, = [, xz = :



j_.-'

I, =-1

° 4
I

}3,:72 =—li.'s
Ilr:=n 4

Similarly, when port g-a" is short cireutted, 7, = 0 and the network looks as shown
in Fig. 16.8 (b).
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The describing equations in terms of the admittance parameters are

L,=05V,-025V,

IL=-025V,+0.625 V,
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Ques 5:

Antiresonance Circuit: Case 2-> Practical Circuit for parallel resonance with RL & RC

Resonance in a Two Branch RL and RC Parallel Circuit

Consider the two branch parallel circuit shown in Fig. A
Let E be the voltage across each of the parallel circuit
shown in the figure. The vector diagram at resonance is
shown in Fiaure B.
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The admittance of the circuit is )
1 1 t
Y= Z_L + z—c
1

Y¥=——-4—
Ry +jwl RC+jn+c o

y=_1 (RL—;wL)+ 1 Rci—,jg
Ry+jwl \R—jwL) ~ gL q

wC

At resonance, w = w,
Ry Jwol R¢

- - +
R} +wil? RI+wdl® p2 . — ICZ RZ+— lCZ
0 0

Cont...

L
1 |Ri-¢

Wy = — |———
N L

te |(re-7)

This is the expression for resonant frequency. It is to be noted

that

1) resonance is not possible for certain combination of circuit
elements unlike in a series circuit where resonance is always
possible.

2) resonance 15 also possible by varying of Rt or Re.

Consider the case where

L
RE<E<R5

Or,
2 L 2
RC < z < RL
In both the cases, the quantity under radical is negative and
therefore resonance is not possible.

3) If, RL = Rg * J%
Then, wy = J%

as in R, L,C series circuit.

(* . EG, “\‘-_'J' E

RL Rc j'(doL

1 R2+wil?
wECz

Y =G+ G — j(B,—B.) €
For resonance,w = wy

= +
R} + wjl? R2 +

By = B,
1
o wl _ woC
2 272 1
Ry + wyl RZ+ e
{l}oL (.UDC

= R2 + ZLZ - 2,2p2

L+ wg wgC“R; +1
= L(w§C?RZ + 1) = (R} +w}L?)C
= wd (C*REL - I?C)=R}C - L

, RiC-L

= @0= t2p2r _12C

1 Ric-1L
sw=—r— @

LCRZC -1

J
woC
Olo

R2
¢t wiC?

|fJI RL=RC=R=J%

OLR}=RE=R*=2=XX @

now,Y = Gy + G- — j(BL—B.)

= +
RZ+ X2 R%2+ X2 o
_R(R*+ X2) + R(R? + X?)
(R + X[)((R? + X))

-l @

R

z-r= |-
B I

wy=1/z

o from (6)

Ry R¢ JwolL woC
il T A TRt @2 o2
R + w%Cz RE + W
y=_X R 4 __JX
RE+X? RP+XE X Xc+ X} X Xc+XE
y =Rt N Re ] J
RZ+X? RZ2+XZ Xc+X, Xc+X
R R
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Ques 6: a

1) Unit Step function

ull)

=r
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=
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1:t=>0*
u(t—0) = u(t}=[ R
. 0;t<0

Laplace transform of u(t)

Given x(t) = u(t)
Then L{x(8)} = [;" x()e™dt = ["e™*'dt = -

2) Impulse function &)
du(t) w;t =0 "
dc “—'5(:):{0;.!*0 1
-

Note: Impulse function is only defined at a point in time domain,
not before and after that

Area under an impulse is unity.
I 6(t)dt =1
]

Laplace transform of 5(t)

Given x(t) = &(t)
Then L{x(t)} = [,” x()e™'dt = ["8(t) e™'dt = [[" 5(t) dt = 1




|3] Ramp function

J' u(t)dt = r(t) ={;{ i

=0
<0

Fr)

Given x(t) = r(t)
Then L{x(t)} = [ x(t)e~*dt

= [, te~s'dt
s> 14 b oo
o =[te ] +lf e~ Stdt
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|} - "5_2
Ques 6B:
%{_& hlp.w M
mt %‘_EJ
\ 6,\3“ T
= o _ T4
| "Z </ bx#”fmuﬂ-ﬂ
g'ml""‘ﬁ) s R
1% T M—h‘f"uu:')""
u':)ﬂ = Ao (A=) -ulo
ny
a_
. -2
L < imtt)) jrowin
;_“S - Nd
e - 1+<
i e
X, & gy AT A
T
YD T —=
o -




Ques 8A:

Final-value theorem

Initial-val The final-value theorem allows us to find the final
Initial-value theorem value x (o) of the function x(t), directly from its
Laplace transform X(s)

If x(t), is a causal signal,

then x(o) = l,lng sX(s)

Proof: To prove this theorem, we use time
differentiation property

The initial-value theorem allows us to find the initial
value x(0) of the function x(t), directly from its
Laplace transform X (s)

If x(t), is a causal signal,

then x(0) = ![210 sX(s) - g
Proof: To prove this theorem, we use time =1L [—x(t)] = sX(s) — x(0) = —x(t)e“‘dt
differentiation property . Taking the limit 5 = 0 on both sides of above equation
L ix(t) = sX(s) — x(0) = J’ ix(t)e'“dt If we let s — 0 then the integral on the right side of
dt o dt equation reduces to d
Taking the limit s — oo on both sides of above equation hm(sX(s) x(0)) = f x(t)
If we let s — co then the integral on the right side of
equation vanishes due to damping factor,e ™ llmsX (s) = x(0) = x(r)l
lim (sX(s) - x(0)) = 0 lmcl'sX(s) x(0) = x(o) — x(0)
5=
= x(0) = slim sX(s) = x(w) = lin[} sX(s)
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