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Definitions
Direct current

• unidirectional
• V

,
I
,
P constant cmagnitude)

• we observe responses in circuit CV
,
I , P)

• frequency 0

Circuit

• closed path for currentto flow in
a connection of many electrical elements

Electrical elements
Active elements :

: give energy
to do work

source
, generator , dynamo

Passive elements
• use energy
• resistor (dissipating element) , inductor (storing) , capacitorGtoring)
• Lee C not active , but may seem to act like

voltage
• potential difference between A- and B
• work done in bringing unit charge from A toB
• units : Voltage CV)
. units are very important
• symbol : V



current
a rate of flow of charge
• units : Ampere CA)
• symbol: I

Resistance
• opposition to the flow of current
• units : ohms CSL)
• symbol: R

OHM'S LAW

potential difference between two points of a circuit is directly
proportional to the current flowing through the circuit

✓ = IR
source CDD

• an electrical/ electronic circuits require a source
• current source

, voltage source

• independent source, dependent source

voltage source
• provides prescribed PD
• V will not vary

Ideal source Practical source
• resistance in series

lov# Lov
° negligible

her ¥TWhRi.
-



current source
• Also a voltage source that maintains a constant current

Ideal source practical source
• high Ri in parallel

-
e Ri very high

I t20 A④ ( so a④ { ri1- I
-

Note : internal Resistance
In order to protect devices in short circuit and open circuit conditions,
internal resistance is added

.

* whatis mesh?
- TYPES of CONNECTIONS-

1. Series ] min . 2 points
2. Parallel
3. Star J min .

3 points
4. Delta

Network
• does not necessarily have current / function
• simply connections of electrical elements
• circuit : current must flow / function must be present

Branch
• part of a network circuit between any 2 points anodes/ junctions)
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Node •

connection between 2 elements

Junction o
where current splits

loop
closed path for current to How

Mesh
• loop that contains no other loops
• BDEB is mesh , BCDEB not
• smallest loops in a circuit
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OPEN CIRCUIT 9 SHORT CIRCUIT

Open circuit
• Break in a circuit

R,

1-Why I
-

-O

=
Vd •

V -- E ( A)
E Q I •↳ R = A



Short circuit
• two nodes made equipotentials
• momentary current very high
• Damages circuit

Rd

E⇒MY I -- aV-- O1- R -- O

1) SERIES CONNECTION
• When the current through all the elements (resistances) is the same
• the voltages across all elements will differ

R, R2

FEITI

→-
V

Voltage Division Rule
V-- V

, t the
V = IR, t IRz = 2 (R, -1122)

✓= V
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2) PARALLEL CONNECTION
• When the voltage across the elements is the same
• the current flowing through will be different.

I,
RI

→MMT

HEMET'Li
.

-

current Division Rule

I= I, t Iz
I -- Ye

,

+¥ "UHH
I = Iir,ftp.t#--IiHfRyfhY)I,--IRzRitRz

Problems
-

Q1 . Find the supply voltage V in the given circuit

IT
1-FIFITEI

v =
-an-

I} are
5A
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✓ ¥MTminµ Reg -- Zor
✓ = 100 V

Gr

Lt
5A

Oz. Find resistance between A- and B

*
-

C
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AC : 12A = 16h AB H 40 It 60
CB : ur

Oz. Find the value of voltage V such that 2A of
current is flowing through Gr
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4--2A =Lfq = 2%4,2 = 0-4 't

I 5A

V -- 5¥) -- 52 V

Qu . Find RAI -

MNT RAB = ?

Kii.fi
RAB = 222T = I - 047A
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RAB =

65g = 21.6667



a. A-uiE-y.cc" "Fm'wY¥EaY↳* . danwdo. IEEE÷h¥÷÷÷÷⇒:
B.Thumb c I Find RABI't sis

22 -closed

cis in open circuit, UBC
-

-45 V
,
R -- IT
I =3A

VABMM ic VAC = 3×35=105 ✓

¥hzo) ⇒ 2225A ,Vgr=f
in if I closed

,

35 C
A -mh¥InB→

15

280/43 330/37
A armour. B
-

iIRmz=15.43#



07. A@NhqB If Iy -- 4A , find

⇒
C

7112, Is , Is

Izu ✓ 13

" II
,

*

¥:p
(3) (4) = STIs) ⇒ Is -- 2mA

If =IytIf= 4-12.4=16.41--171

Rzg = 3yd =
, Iz -- 6.4A

Vcs -- GI X 6.4 42 V

12=6 Iz ⇒ fIzAT
I
, =2ztIz=£4AM
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09. hmm Find Rxy
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%} {RAMY , c' Ra -- rises

Ra - O ; Rb -- A

iii > Ra --Nj Rb -0zq-tjmhtggcinra.ro -- o
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90/49 3 Yx#amour

Rxy = 6.8371

24
010. -m8

A
8 RAB = 4r

•Kmfm! B sur is shorted
10.0%2020

3) STAR CONNECTION

•
A

@
B

•

C
• A

A- } Rb } Ra} OR { RA
Rc go
← starpoint

- gimTstar RB •B
point •

c

• also called WYE CY)

4) DELTA CONNECTION

ck{§gr;
also called MESH CD)

XX
R
,



DELTA- STAR TRANSFORMATION

A

YifanRc
BMh

R
,

C

1) Eliminating node A

equating star Ee deltaresistances

RB +Re = IRD CRat Rz) →Dem -
B

R,
U

R, tRst Rz

2) Eliminating node B

"m:¥÷n÷:::::÷÷: .em RitRat Rs



3) Eliminating node c

A equating Stary deltaresistances

pg
¥T¥h% RAT RB =(Rz)CRitR#-③
me RitRatRs

R,

Adding CD , and (3)

RAT RB t Rc = RiRztRzRztRs# - CG)

R, tRst Rz

subtracting 07 from 141

RA -

-Ris - Cs)
Rit RatR3

Subtracting ④ from ④

RB --Rik - CG )
Rit RatRs

subtracting 3h from KD

Rc --MRL - ⑦
RitRHB



To convert

delta star

A A

Myra ⇒ In.
B
em oh

Ri C B C

STAR- DELTA TRANSFORMATION

A

Rs Ra Ru

is
E4h

.
R
,

multiplying so and Co )

RA RB =RiRzRz
(Rit Rat RD z
- (8)



multiplying a) and a

RB Rc --RBIs -
CR, thatRD-

multiplying ⑦ and set

RCRA =RiRzR - do)
CR,tRztR35

Adding , and do)

RARB f-RBRct RCRA = R, Rahi t RzrgRft Ri RsRE
-

CR,tRat 12332

RA RB 1- RBRct RcRa -
- Rikers
RitRatRz

1) Taking RA -- Roky
RitRstRz

'

Ri = RB t Rct RBRCRA



2) Taking RB --MRI
RHRztR3

?

R2 -- RA tRc TRAI
RB

3) Taking Rc --RRR
,f- RatRg

'

Rg = Rpt RB +RARBRC

To convert

delta
star

A- A

4- ⇒ fry.
Fh Bms

Rc R , C
B C
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KIRCHHOFF'S LAWS

D KVL

algebraic sum of emfs and voltage drops in a closed
circuit loop is always o .

2) KCL

current entering junction -- current exiting junction .

921. By using Kirchhoff 's laws , find Ixy for the given circuit .

160 A X II 0.05N 40A
y • I -7

"

→ > ① 3

JOA O. Is
110-Cheez) Y 70A

loop I
0.1 ( 110 - fi -H t 0.054607, -ID -0.12<=0

220-24. -23,7160 -Ic -Iz- 212=0

512 t 34=380 -14)



loop 2

-0.051 , - O -05(Th -ko) to. I Iz - O

-I,
-

If -140 t 212--0

211-212=40

I, =LOtIz→ CD

47 and

5121-3020 C-Iz) =3 to

812--320

22=40 A - make

,
µ

don't
h = 60 A silly mistakes

f2xy-40AI ! ! !
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VCE - -5471-10 - 5 = - SV

Vau -- 144101-6 = 30 V



MESH CURRENT ANALYSIS

Assume current in each med , not branch

2h 3h
°"

IMIm⇒ trend current

lov
I =w

throughGr.

→Vtimeline
4h Sir

KVL : I, dominating
-640 - 2T , -16(Iz- Ii ) - 44--0

4+622-124=0 → i)

Is dominating
6+614-74 - 312-2-532=0

4 +61, -1412--0 →a)

4--2%0 In

Isr -- O -06 A



023 - find power delivered to lbs using meshanalysis

-

ii6o¥FI{ ¥: ⇒ nov

20 Eh # Int} to
Them

20 V =
Is

I3

Lime)
16160
- (I,-127120) - (II - Iz)(201=0
160-20I, -120Iz

-207, +20Iz -0
160 - 40I, t 20 Iz -120 Iz =O

f - LI ,tIz-113--0 →4)

-1201 - tfIz - 10412 -ID -20/(12-4)=0
- 12 - UIz tIz t2I, = o →a)



- 16CIg) -120 - 20ft, - Ii) - lolIz- Iz) --o
-46 Iz -120 -120 If -11012=0

I, = 6.029
Iz -- O-823
13 = 3.235

power -- Ehr-- 2x16
17

Power -- 167 W

924. Ty Isr -- ?£E€iE¥"
→ In →

Is I
sa
Ok k¥3↳④ EA
i#

3

UCL:

22-13--11 →i)

8=-4, tf- Iz-7 ED



Iz=-8AMIa=3A#
KVL in loop l i

-I , -2CIi -Iz) - 5th- 14=0
-I, -21, t 2C-f) - 57C-15637--0
-81, = I ⇒ 14=-0.1252

Isr = - 3 . 125A

A
ear

7mg 'h

"A

y guy
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•B

GV

cannot assume meshes with
common source



-

Ii = U A
, Ig = 5A

G - (Wh ) - 5C Is-Iz) -0
6 - 6 Izt 4 +25 = 0

I2=356
Be = 3(Iz-Iz) -- 2.5 V



superposition theorem
to find the effect of multiple sources , we find
the effect of each individual source , one at a time
and add them up to find the total response of
the multiple sources.

We neglect the other sources by replacing them
with their internal resistances .

Voltage sources are short - circuited and current
sources are opened

the response of a linear network containing multiple
sources of emf can be calculated by summing the
effect of each source considered separately while all
other sources are replaced by their internal resistances.

026. Find Iza using superposition theorem

17773
5A ④ -7

I fo { y =
-
#Lov



response due to current source

> It

s¥7I÷÷¥
current division rule

7 =Y¥#
-
- 55 =3 .75 A down

response due to voltage source

IS = }f¥+ ,o = 2¥ = 1A up

•
'
o Iza -- I, -1g - 2.75A downwards
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effect of 6 A :

in.
22--67612 = 1 A down

effectof 4A .

.

-⑦In
Lm¥
hmmm
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In -- 47,4376 = 2A down

effect of GV

, }T§ Is
-
-

f- -- IA

⇐
IS

Izsi Izt Int Is -- UA down

Vo = -6 -1214 ) a IV

"

. :



effect of 15 V

TEH Act)

* Ight t current is o ⇒ voudargpe
#

Bk)

voltage division rule
Y = 457 ( 10 I
74¥

= 3 V

effect of 2.5A

f¥¥:*..i f t)
• -o B G)

s ftp..IT#Mq=zovI c-s
- BC -)



effect of KV

ihr

Jfk; Aes↳
t Lt )
- B

Vg = -KV

V -- 3+20-12 = HV

thevenin's theorem

It is possible to simplify any linear circuit network containing
dependent or independent sources no matter how complex
it is to an equivalent circuit with just a single voltage
source and series resistance between any two points on the
circuit.

⇒ : ÷÷
"
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Ah : temporarily remove Ru and find open circuit voltage
across load RL

Rin : replace all sources by internal resistances (shorted V
sources and open 7- sources) . Find resistance across A- and
B-

029. Using theremin 's theorem
,
calculate PD across A B

ii.÷FI÷÷ .
- - - -

-

to find Vq Ir

IFTEts
T

- GV Yn
- in? { or I↳

BG)
KVL : 18 -61 - G -31=0

91--12 ⇒ Z - I - 33 A



KVL: VAB = (3×43)+6 = 10 V = Ugh

Hh -- 10 V

To find RL

Gr

II.A

Rth = 2-11TTY Rm -3r

- B

theremin's Equivalent circuit
←

draw this
circuit !

I
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"

. .¥ -toff = ta
lov

VAB = TV
-B t)
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5h 20N

Meth ties - 120 - 151,-5122-3) - lofty-25-0
-75 - 3012 t b-4--0
-5 -21st 3--0 → Cl )



Meth 2;

20 - 53 - 1014 - Iz) -5ft ,-127--0
20 - 207 , t 15 In -0

4 -UI, t312=0 → (2)

Ii = -7g A Ia - ¥ A

Vm- t Iz5 -45 t 1572 C- 120

- 2011¥) -17-1120

= 63

to find RM
A

1-7.-n\ lot B 5h
Amom

Leto
5 oh



A.Inner
W Rm --54=4 -he

equivalent circuit

÷;¥]↳.
"%i÷,
For = 2-55 A

031 . Obtain theremin's equivalent between x ay.

⇒¥i⇒¥⇒¥9V 2A lov
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superposition theorem
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Vxy ,
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032. Find theremins equivalent b/w Aq B-

n
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R2
- A
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theremin's equivalent circuit

÷÷¥I ''
agg .

Find IBD
B

10 30

Fifi20 15
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+430 Ii - IKI
I- o (40+35)
er 7

d-
-•
, n

f ¥¥ µ HIM =3,
D

⇒e- 4=327--0-057A

43=2 = e.5 22=6--0 - ons

Vp : 2- 203ft
" Ig = O - 857 V

Van -- ayy = O -64 V

RIM
"¥÷

.

Rth -- 2¥ = 16-07
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