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Third Semester B.E. Degree Examination, Aug./Sept.2020
Electric Circuit Analysis

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each . &
Module-1
£ 1 a. Determine voltage V; for the circuit shown in Fig.Q1(a). using Mesh analysis d.
g 2
-9 r—‘ 7\
= 2087 ) 3%
B PR e
= v | \ —-~<—-3)- »?
3 | PRE
3 | 0 Aonys
¢ ¥ Fig Ql(a) “——— " (08 Marks)
2= b. Apply node analysis method to find node voltages VI, ¢ circuit shown in
<2 i X
is FieQle) a
o
g z
R4
g o 24 +
x2S ! 7
g€ Fig.QI(b) ; (07 Marks)
gz c. Determine the equivalent resistance betw rriipal$A B for circuit shown in Fig.Q1(¢).
£z 4
23
is
K
=
33
Py Fig.Ql(c) (05 Marks)
£
E é 2 a. Apply loop analysis meth find voltage V, such that current through (2 + j3) Q resistor is
¥3 zero. For the circuit s i Q2(a).
< e 2N BA 4.
£ ]
z2
& g
= ig.Q2(a) (07 Marks)
o b. Determi . in the circuit shown in Fig.Q2(b) using Nodal analysis method.
EY AP
i35 MR .
E Vi LS Vi
S h Fig.Q2(b) L. ‘i-*——J (07 Marks)
3 A so&e transformation and shifting method to reduce the circuit shown in Fig.Q2(c) to
] voltage source in series with resislance‘.‘
A

21 M
j",,! A o] \\ 3
A S 8
) oA ,1,;:_ 2
Fig.Q2(c) (06 Marks)
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Module-2
3 a. Inthe circuit shown in Fig. 03(8) dt"-‘m"'“: c.urncm Ix usmg super position theorem.

JI. ‘l
bin

Fig.Q3(a) s “’

b. Determine Thevenin's equivalent of the circuit in Fig.Q3(b).
b 3

>

4v G 01V,

Fig.Q3(b) (07 Marks)
c. Use Millman's thecorem to find current |, for the circuit shown
(06 Marks)
4 a. Determine current thorough 1Q resistof: ortan's theorem for the circuit shown in
Fig.Q4(a).
Fig.Q4(a) (07 Marks)
b. Determing lhe resis Ry_ to receive maximum power from the source. Also find
maximu the load i m lhe circuit shown in Fig.Q4(b).
Jloa
! (f’ocv % = -5
Fig.Q4(b) (07 Marks)
G- ‘"“"fy reciprocity theorem for the circuit shown in Fig.Q4(c).
Flg Q4(C) () h‘ll’ﬁl)
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Module-3
S a. Derive an expression for the resonance frequency of a resonant circuit consisting of Ry.
in parallel with RC, XC. (07 Mark$)

b. An impedance coil having a resistance of 4Q and an inductance of ImH connected in se
with 10pF capacitor. Determine resonant frequency, impedance at resonance, half powe
frequencies, Q of the circuit and bandwidth. (08 Marks)

€. For the circuit shown in Fig.Q5(C), the switch is moved from position 1 to 2 . The‘
steady state has been reached before switching. Determine : i, g—:% at t=

& (05 Marks)

di0) L dib(0")
dt dt

0| (10 Marks)
gircuit shown in Fig.Q6(b), resonances at all

gz}
T 4our
-

Fig.Q6(b) (04 Marks)
¢ Show tha circuit, the resonant frequency f, = J—E ' (06 Marks)
Module-4
7 a. State itial and final value theorem in Lapalce transfonmation. (08 Marks)
b. Find Lapalce frahsform of the signal shown in Fig.Q7(b).
PN V@)

b. Determine R, and Rc for
frequencies.

Fig.Q7(b)

F. H ol 1 "
ind Laplace transform of unit step funcuor; ofd (04 Marks)

(08 Marks)
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Auﬂ /Sep Q0O

MCD')LE =1

analﬂsis methode .

— o.pp\a}na kve to loop 2
-10 (Il)- A0 (I|-Jl) -30 C[|‘Ij.)"‘3cw Jov

601y 4 0Ty + 304> = -30—0

OPPhdmg kvt to looP 2§73
-d0 (3a-I)) + 30 - 4ol3 - 30 (T3 ~I;) o)
| 507) - 0Ty -~ F0l3 = -3 —O®

Cﬁn for 151
I3 - Ta:- 157
bdti: oy
Iz -T2 - 4157

~-153; -124J3 O — @

solving O ® 6)
| Ti- 10344 Voltage {or va = T3yo
1a: 04 = yoxy 3y
1> - 434 V3 - 1336V

e

a. Petermine Volt‘dge Vs for the cirauits shown n iy vsing Mesh




B.| Apply node analysis method 1° find Node voltage V), Vi) Vs

for Cirwuit shown 0 fiq.

" SE—
1Se App’d KcL 1o V)
2-a(v-va)-1(Vi-V3) =0 o 5
&—a\/|—+\/1+\/3= NJo yan
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M-va vz a2 D8 fun

Rpply ket o V3
-,{’— (va-0) - l/q (Vs—Vz) -1(v3-v)) =p
D-A5V3 — 0-A5V3 +0-aAsV2 —I1V34V) 20
Vi -V3 4 p0-a5vaczo

Vi +0-26Vvy —V3 0 ——@

cq° for QV Source
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Determine the
for circuit  8hown .

cquivalent vesistance petween +he —tofminajs AB

B .

cgn\/wh‘ng Stay to delta -

Rab: Gx6+ 6x6+6xg
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X
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| Apply oo @ mesh onelysis

i through (a+)3) vesistor (g

that Cuihy

shown N
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r 5 1) ]
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© (5+)5) (6v2) - (300 [Li9) 5 ) ]
€5+35) [ tg +ig)(10)-3¢] '((°J5)U”j5)(W)] :

(6+75) (6va) - (3010)((-Js) (10) ]
Va: (3010)(-35) (10)

shown N -&‘8 .

Sole KeL for Vi &V

1 -0.135 (v -V2) -05v3 t§ =0

6(5+]5)
Va - - ]a50 = | = -3¢ -as
5 +)5
. . . <N
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S
L
£ N
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P
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’ Kcl for Va
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|

O-l&SV, —0‘3'35\/?_ = 8 &-@

e%o T QVa )
R v Va2 3y Solving D@ &®

) - V3 = QVax
bubt Vx =V, Vi = 42.qy Va:- 9.1V

| V, —ava—-vz =0 —(3) V3 =363V

| v ;Va:8-3ﬂ
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APP'@! Spurce transformation and shifting method 10 Teduce

the ciragt shown in 49 1o single voltuge Source n series
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MODULE - &L

the Circuit 8hown in g derermine curvent L V§Ng Super position
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In --0-049h
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b': Determine the load qee’stance RiL 10 Tecelve M AXi M wm power {brom

Source . Aso  find  moximam Power delivered o the load in the drewuit
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Sol™| Statement - The theorem States thatr 1In any linean bilarer
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T, - 0-1858 la:= -0:093%5A Isz 0 03125A .

Hence frec'\p'rodrae theorem 15 proved .
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O HeYel\Hah‘.
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dt I e
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and Re FOY l)\”’h()'\ ‘Hhe. Clraut ShO\Oﬂ n _.Ft“a

Determine  BL
resonanges ok all {}rtqamcieS.

L ’ 9
Ru Re KL = Re = C - Lxi0”
Ho % 1076

HenH How €
— j I RL = R¢ = |Q ’

Show Ahat- in series KLC ureit the Yesonant «f'rcquma?r

—,fo b \lm X

114 4

P —-rTL.'.
ak  Half power frequencies "zl 2 load
\Rl+ ()Cc|— )(Ll)n TN R1-|— LXLI“YC'L)i

Ycl-—-XL—\ = Xka— XCa2

L Wl = wle

wlc' wac
. + ._.L - \1)2_‘- +w L
w ¢ wc

(©



da |

k) * anby - e ,
'ﬁ"l:-h{z
‘FOZ\)'HX)C&/

— e

6 a In Cirawt  shewn in f,pa, Hhe Susitth K i5 C[OS(A alt t-=0
Calewla®  di oY) ) discot)
dt dt

K

; Nyt | 1lt)
R R

c

"Y L

Vo siawt

—+ | drow Ot o tzo” Ve (o) = ov 31(07) = oA \;

Cirmit ot t =07

i)t
R

2

T (0-) z0A

(20)
7;(04) : 0A . (,(O") - \/%}mu.t



KVL to 7| t)

0 t .

Bidlt) + .le ((E)dt +300) =Vosinwt
s

eiFFenen-&?aﬁnz .

BAu(t) 1 4(t) Vatdcosuwt
dt c

kvL to (g lt)
“RiE) - Ldi 4 o sinwt O
At
Substitute ot
Jﬂﬁtﬂ = VYoanwt
dt
Jitl  yosinwt
dt L




gtate and Prove niHal and fhal Value Hheorem Laplace

" vuns form .
iﬁtial Valwe Theoyrem - Stakes that the {nitial walue %*"”ﬂ
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b Veity i
Fa( aital Valuwee theorem cat't/@ﬂ Pt = 1 £FF

T -fU:) = |Oe'5*
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e wvent t - &
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IR -T1 +13 = o
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