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SEMAI Diploma Exam 2022 (Oda)

(Electronles Engineering)(Theory)
Electrie Clreuits and Netw ork (2021308-1")

[ Time: 3 Houry)

[Max. Marks: 70
All questions are compulsory, (e v s &)
Marks are mentioned on the tight side of' ¢

ach Question, (3w wh wa & e ad sl () t)

Group (A) (U -T)

Choose the most suitable answer from the following options.
(s yofw A wY o frdn): -

Q.1 (1*20=20)
I a linear cireuit, which of the following ¢

Qe alvgw N, feafafog §
(a) Current (fyepa vm)

annot be used determined by superposition theoren,
A AR et s o wa e R s g ?)

(b) Voltage (axedn) Power () (d) None of these (53 ¥ 2t wd)
According to thevenin’s theorem, equivalent circuit of any lincar circuit consists of
(ﬁémm#wgm.a&i‘m\uﬂhm%mquﬁwﬁ o 1)
*u voltage source and a serics resistor. (T Ao W 3 @ Aot wfert)

(b) a voltage source and a parallel resistor. (T @ w ik @ Twrt wfng)

(¢) a current source and a serices resistor. (G Fagra ur w3 o Aty
(d) a current source only. (¥ frga ur &)

iii. Norton's theorem is applicable to which of the following circuit
(3 sy Frsfoafera 3 @ Few aiwy & fore 3w g R)
Only linear circuit (b) Only non-linear circuit
(¥ Yl wiaw) (¥t sivei qhww)

(c) Linear and non-linear circuit

(d) None of these
(et 3 st forw)

(& & 3 )

For which of the following value of independence Y, maximum power is delivered to independence Y
(sfmmn Y & fPerferiaa # @ e e % fre, sfmn Y % srfirran v wanfea €t 2)

iv.

Ciabady o
Lo Y
wi-j20 ®) V50 ©1Q @10Q
v, Interconnection of three or more branches is called
(@ ar arfirs T 1w gay FEarar 21)
W Node () (b) Loop (=) (¢) Mesh (im) (d) Tree (&)
vi. A loop which does not contain any other loop within it, is called
(v o e izt #¢ o g 7 e & Fearar 81)
(a) Tree (2) (b) Link (R5) () Node (%) Wy Mesh (i)
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vil.  Inanenwork graph, which of the lollowing

(et w31, Pafeafina it ) By o ufhe g ufm
() Voltage source (Xt 1)

is replaced by open cireuit
il fuan i )

(b) Resistor (wtian) (¢) Capacitor (wamy) *(,‘urluhl source (fagp uin wivg)

viil  Inanetwork graph, number of independent loops is (13= number of branches, N= number of nodes)
(Ve yw Y, v epr o) wten ¥ (13 = atw A e, N = dvg ) qear))
(BN (HB-N *H-N!-I (BN -
Ix. ALL= w, capacilor acts as s
(t=ooug e o o) e wrd ann )
(a) Short - circuit Open - circuit (¢) Current source (d) None of these h
(xité - uffz) (30 - wffz) (Foreges virr =i (v @ At 3¢
X,

Under steady state condition, which of the follow
(m«mﬁ.ﬁﬂhﬁaﬂﬁﬂmhﬁqﬂ'mmaﬂm
(2) Capacitor (wwnfer) (b) Resistor (wfrin)

ing acts as constant current source.

# & d)
(c) Diode (zrirg) *ln(lucmr (Bfer)

Xi. Time - constant of the circuit shown in figure is ivel
(forr 3 e e s o e Feacs Y sspectively.
_ s k)
v ({) :l_ l C
@R OE ©% e
xii. Fort > 0, Laplace transforms of u(t) is
(t= 0 % R, u(t) =1 s grawnt 2)
(@1 (b)s (©) Vs (dy 1/s? )
xiii.

Which of the following is correct definition of ramp function r(t)
(Frerfrfen 3 & = T wer 1(t) 9 7 whomn 2) '
() r()=0,t<0 ®)rt)=1,t20 W =1120 @) r)=0,t>0

xiv.  Which of the following Z- parameter is correct?
(Frferfm % & 37 Z-amfiex wd 8)
1 v 1 _ b
@2y = Wz =2 ©2; =2 @ Zs =2
Xxv.

Which of the following parameter is also called transmission parameter?
(Frrferfiam & & form amomete =t ZiweterT ardten sft e wman 2)
(a) Z — parameter (b) Y — parameter

ABCD - parameter (d) h— parameter
(Z - Twnhe) (Y - o) (ABCD - awriier) (h - Td)
xvi.  Which of the following parameter represents short-circuit input impedance?
(Fefafea # & -a1 wodtee wid-afe gz shmm 1 2w d)
*hn (b) hi2 (c) hay (d) hn
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\vii,  Which of the following relation is correct for ABCD ~ parameter.
(ABCD - wrriter & forg frefafa # & -w watw w@t ?)
(a)AD~BC=1 (b) AD+BC=0 (c) AD+BC=1 WA+B=]

aviii. In Fourier series, for periodic function t'(t) co-efficient ag is

(fean it ¥ smadt wem f(t) % R ag L))
@) [ f() - dt Wiy o de © J t-dt @ L)t dt

xix.  For odd function, which of the following co-efficient of Fourier series is non-zero
(R e 3 for, it el o1 Frerfrfiaa & A @ -an i w7 g @)

(a) a (b) an : (d) none of these (57 & =% 7&)
xx.  Which of the following is Fourier transform of function f (t)
(Frerfafa & @ 19 wem f{t) @1 giat o §)
@ (t) - dt W) -e ™t @[T e de  (d) [ R - et

Group (B) (U -4l

Q.2 Explain Norton’s theorem with example.

4

(A7 wirg i} sqREAT IETEC F WY F))

OR (areram)

Explain reciprocity theorem with example. 4

(rceafiraT S Y SATEET ITTEW & AT FH)
Q.3 In the circuit shown in figure, the switch is closed at t = 0. Assuming all initial conditions as zero, 4

. odi d?i _
find i and e att=20
) -
(Ferm ¥ g g wRy &, t = 0 R Raw == & s 21 ot s Wiw o e gy, t = 0t @ i,% it %ﬁmﬁu)
nodf-
L (0 el

SoV —’—

OR (arerar)

Using Laplace transform, find current i(t) flowing through circuit shown in figure. Switch is closed 4
att=0.

(e e v s v, R frame g ot s Frge s () 91 4 €= 0 e o 8 e 1)

I

< _[_ N I
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Q.4 Draw oricnted graph and write incidence matrix for the circuit shown in figure.
<7 (Fa it g o, vy i fow, ) o v sfv geidz tga w0 fadn)

[ Le |"@1’1_\*¥1
YYPR v—-j— oidun
OR (@uan)

The fundamental cutest matrix of a network is given below ~ Draw the oriented graph.

Twige Vieks
S sie v d o+
v e e [
o o o '
o o 1}

e i
a € e b d d
\ o =» v o 1
6t o o !
o O | LI .

Q.5 Explain even symmetry of waveform.
(o <t T wE e F)

OR (argan)

Find Fourier transform of impulse function.

(3o e 1 R grEwT I )

Q.6 Express hybrid parameters in terms of Z - parameters.
o (Z - ez 35 e s e s )

OR (zrean)

Find Y- parameters of the circuit shown in figure.
(For 1 g e afere Y - quoefiet 7 )
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Group (C) (7w - )

Q.7 _Find the mesh currents iy, i>

) and iy for the network shown in figure.
<7 (fra 3 femmy g dzad & R

6
forega wm i, i ofC iy Y )
NMMA—

:‘ADSJ\_

2
w®D Vi

OR (areram)

_Find trigonometric Fourier scries of function x(t) shown in figure. 6
//(ma&mmmx(t)taﬁwmmmﬁmﬁo

Q.8 Use nodc analysis to find the branch currents iy to is for the circuits shown in figure, 6
v~ (f it feamg o afers 3 ferg e Psdeon o s v, 7t e uw i) @ i B @ )

S.n.

- A A
I o

OR (areram)

Find Fouricr transform of function x(t) shown in figure.

6
&mﬁfMqu X(t) w1 Fhar ot war #4)
)
+
N T ’
1 »
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Q.9 Using Thevenin's theorem, find current i which is flowin
<~ in figure.

g through resistor 42 of the circuit shown

(i siva i s o5, e 3 P oy v 3 wfivg 400 & s % ety fegs a1 g why)
(L8 208

OR (5raan)

Find transmission parameters for the network shown in figure.
(Fera 3 e o, zard: 3 fore, Zienfors awmfrze wma #H)

1, AR 10 I
X

+
" . ZLa

_ ‘(

Find the resultant Y- parameters matrix for two two-port networks connected in paraliel.
(et % @ Q-0 ek ¥ foro afomedt Y- qvmfre w1 3 #H)

\JZ.

OR (31eram)
The graph of a network is shown in figure
Find (a) tie sct matrix
(b) fundamental cut set matrix
(e = s o 3 fewrn o & G
(@) aréle
) Afer wedre dfe)
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Q.11 _In the circuit shown in figure, the switch is initially at position 1. On the steady state having
/reached, the switch is changed to position 2. Find current i(t).

(o 3 e e e, s 3 R difter 1 e 81 frem srereen # e w, R SiSfv 3 0 el ST 2 fergga wmr i(t) =

1 F)
. _LI (4
—_ 2
OR (sram)
_Jacthe circuit shown in figure, the switch is open for a long time and at t = 0, it is closed. Find
3 '(oltage Va(t).

(i‘aaﬁﬁwarqnqwﬁqwﬁ,iiaaﬁ%m%%qgm%aﬁrF qugazam%l@réaVz(t)aﬁmsﬁl)

) -
I : T
SVLLLE\F;(‘L)
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