ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI
(AUTONOMOUS)

Department of Electrical and Electronics Engineering
Year/Sem: I/II
Branch of Study: EEE
Subject Name ELECTRICAL CIRCUIT ANALYSIS-I
Subject Code:23APC0201
SYLLABUS
UNIT-I: INTRODUCTION TO ELECTRICAL CIRCUITS

Basic Concepts of passive elements of R, L, C and their V-I relations, Sources (dependent and
independent), Kirchoff's laws, Network reduction techniques (series, parallel, series - parallel,
star-to delta and delta-to-star transformation), source transformation technique, nodal analysis
and mesh analysis to DC networks with dependent and independent voltage and current sources.

UNIT-II : NETWORK THEOREMS (DC & AC EXCITATIONS

Superposition theorem, Thevenin's theorem, Norton's theorem, Maximum Power Transfer
theorem, Reciprocity theorem, Millman's theorem and compensation theorem.

UNIT-III : MAGNETIC CIRCUITS

Basic definition of MMF, flux and reluctance, analogy between electrical and magnetic circuits,
Faraday's laws of electromagnetic induction - concept of self and mutual inductance, Dot
convention coefficient of coupling and composite magnetic circuit, analysis of series and parallel
magnetic circuits.

UNIT-IV : SINGLE PHASE CIRCUITS

Characteristics of periodic functions, Average value, R.M.S. value, form factor, representation of
a sine function, concept of phasor and phasor diagrams. Steady state analysis of R, L and C
circuits to sinusoidal excitations-response of pure resistance, inductance, capacitance, series RL
circuit, series RC circuit, series RLC circuit, parallel RL circuit, parallel RC circuit.

UNIT-V : RESONANCE AND LOCUS DIAGRAMS



Series Resonance: Characteristics of a series resonant circuit, Q-factor, selectivity and
bandwidth, expression for half power frequencies; Parallel resonance: Q-factor, selectivity and
bandwidth; Locus diagram: RL, RC, RLC with R, L and C variables.
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Y

ELECTR|
2.60 AL ey,

\
I EXAMPLE - 31 x

Conuvert the following from polar to rectangualr form

. 43°
@) 10|45° @ 6.71|%584

(iii) 7.52|-125" (iv) 4[;’.’10

Solution :
(i) Let A=10[45......... In polar form
It is in the form of A= |A] |8 =|Alcoso +j|A] sing
A = 10 cos 45° + j 10 sin 45°

= 10 x 0.707 +j 10 x 0.70
=707+j707..... rectangular form Ans
(ii) Let A=671|15343 . In polar form
we knwon that A = |A| [_9 = |Alcos ® +j |A| sin 0
|A| = 6.71
@ = 153.43°
A = 6.71 cos 153.43° + j 6.71 sin 153.43°

= 671 x (- 0.894) + j 6,71 x (0.447)

=5 L5 - PP In rectangular form Ans
(iii) Let A= 752 |-125° )

we know that, A= |A] - -6 = | Alcos®-j| A|sin®

|A] =752, g = 1250

A = 7.52 cos (125°) - j 7.52 sin (125°)
=752 (- 0574) - J7.52 % (0.819) = -4313- Jj 616
(iv) Let A=4]|-60°
IAI =4,9 = 60°

A= 1A cos g ~J 1A lsing = 4 cos (- 60“)‘1'45""(600)

=4xl._- \{5
2 14T =2 p 3
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