Question 4

examples. For the graph shown in the figure below, draw an arbitrary circuit, given that

va Differentiate between: node & junction, mesh & loop, trae & co-tree, with the help of
A,B,C & D aie nodes and 1 to 5 are branches. (3)
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(b) For the given bridged - ladder circuit, draw the graph and selecting the branches
\N having 1 {} resistances as the twigs, write down the cut-set and tie-set matrices, (3)
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(c) Find the short-circuit admittance parameters for the given bridged - T network: (4)
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ﬁ_umuoq Code : ETEC205 Subject : Circuits & m«mno____.&

Note: Question No. 1 is compulsory. Attempts two more questions.

Question 1 (Compulsory) (1x10)
(a)/What are active sources and passive elements?
(b) Pifferentiate between Zero Input Response and Zero State Response.

(c) What is the origin of Time constant, T of a circuit? Why does a Pure L-C circuit not
possess any time constant?

(d) Define Transfer Function of a System. Can the order of input-output relation in time-
" domain be ascertained by looking at the Transfer-function?

Aﬂ\ﬂ an Unit Impulse function (i) even function or (i) odd function? Explain briefiy.

® the graph shown in the given figure, draw and indicate the fundamental cut-sets:
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(g) For the circuit shown in the figure, the order of the differential equation relating v, & v, is
to be found. Without writing down the equations, find out the order and give reason for
your answer.
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L— (9) _uo_‘.ncmmzoa 1M convert the final admittance parameters to an (b) Find the Inverse Transmission parameters of the circuit of the give
¢ equivalent circuit representing hybrid parameters. two port network, using properties of interconnection. [5

STVY, &3 Draw the Norton’s equivalent circuit for the circuit shown below!
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L Mﬂ Q.3.

r\S\ A network supplies a load current of 5A whenitis satisfying maximum (a)
power transfer condition in a simple Thevenin's equivalent circuit.

Now, if we want the load to be twice its previous value, what should

L

For the given A.C. circuit, find the currents following through tf
impedances N:INM and Zsusing mcmumwuomao: Theorer
given thatZ, = (3 +j4)Q, Z>=(5-12)Qar

be the load resistance? | Zs = (6 + j14.4)Q. [
mﬁ Al)  1s the polynomial sS+s%+s a Hurwitz polynomial?{V/ ¢ & w .
2 A W i3V =
.N. prt S -~ Z3.
g A DT AR e (R
(@) Show that for the given two-port network: .v\ & [5] . e
. A1 L G — ; ,
1, I A Z, J/MUJ 5 #3 (3) 2190 A
lmﬂ.:....ﬂ!l = i..‘\(._. — e ! MD. M l.};/..nf Iﬁ )
£ | Lo w ‘.w_”:_ + o ret el “ M B
e L8 M r i ¥ (b) State Maximum Power Transfer Theorem. Derive the refation
TR SRR TSN I bl maximum power delivered to the impedance, Z, =R + X,
The Y parameters matrix is given by |
(c) Verify Reciprocity Theorem in the network given below: _
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Note: Attempt any five questions including Q.No.1 which is compulsory. Symbols have their usual
meanings.

Q.1 Choose the best or correct alternative in the following: -
(a) The sinusoidal signal x[n] has fundamental period N = 5 samples. The smallest

angular frequency for which x{n] is periodic, given by: - (2)
3
(i) Erad/cycle (ii) ——Erad/cycle
3 >
.
(iii) —Sn—rad/cycle (iv) %rad/cycle e
(b) For the current and voltage variables that are defined in Fig.1, state which of the
circuits shown are characterized by the equation v(t) = -R i(t). (2)
(i) circuit 1 (i) circuit 2 (i)  circuit 3 (iv) some other answer
TAR S ¢ S -
Corend b ) QGyeuit 2 urwu '

\% If a charged, linear, time-invariant capacitor is connected in parallel with an
uncharged one, what is the waveform of the charging current: - (2)
(i) astep (i) aramp (i) -animpulse (iv) an exponential
(d) The Thevinin's voltage in the circuit of Fig.2 is: - (2)
jﬁ; ), 4V (i) 2V (i) 2.5V (iv) 0.1V

2 )

-+
N ofy,  Va F‘H -9

(e) In order that f(t) be Laplace transferable, it is sufficient that:- (2)
(i f:] £(t)].e™"dt > o0 (ii) J‘:l £(t)]e°'dt <oo

(i) J;w( £(t)| e°'dt <o (iv) _[:l f(t)] e'dt >0

(f For the circuit shown in Fig.3. {3)
(i) transmission parameters do not exist ;:l . f"
(i)  h-parameters do not exist i
(i) z-parameters do not exist \, 21,
: A
(iv)  none of the above b
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Fig- 3
¥ (2)

(9) The input immitance of an LC network must have: -
0] a zero at infinity
(i) a pole at infinity
(iii) neither a pole nor a zero at infinity
(iv) either a pole or a zero at infinity

Q2 (a) Show that any arbitrary sequence can be represented as a linear combination of
~ shifted unit impulses. : (7)
For the circuit shown in Fig.4, the switch ‘SW is opened at t = 0, find ve(t) fort > 0. (8)




[-2]
Q.3 /é) Write the equation of the waveform shown in Fig.5, in terms of steps, ramp and other
related functions. (7)
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(b) Show that for the circuit of Fig.6 (for B = 1). (8)
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Q.4 (a)/ 'State and explain Tellegen's theorem giving a suitable example. ' (7)
(b) Determine the Norton's equivalent of the circuit shown in Fig.7 across the terminails
(a) - (b). 8
el @
S
A !.', I {5 ka
®
, Ffa -3
Q5 (a)  Explain the following: -  Saieg ' (3+2+2)
i) Isomorphic graphs (iiy cutest
(b) In the circuit of Fig.8, find ix using Graph theory concept. (8)
(D) 1%
E;ﬁ' -8
Q6 (a\a/ Check for the positive realness of the foliowing function: - (7)
3
S*+=S + %
F@), B S
S?+S+4
(b) The impedance of an RC network is sketched for real values of S as shown in fig.9.
What is Zrc(S)? Synthesize Zgrc(s) in Foster's second form. = (8)
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