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ert-chat
raise

I = A

P= = IV = IR Watt .

G (conductance) = 1 z

R

Ohm's Law -Y = IR

Kirchhoff's Voltage Law (KUL) : The

algebraic Sum of all the Voltages arround

any closed path (loop) in a circuit equals zero

Kirchhoff's current Law (KCL) : The
algebraic sum of the currents at any node
in a circuit equals Zero.

Resistors in Series : Rez = R, + R2 + --- + Ru

Resistors in Parallel :

q= **n + ---+
2 Resistors in parallel : Req =

R
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Voltage divider rule :

Ri

*

Is

-- R
Y=

R

-=
Ru

Current divider rule :

is a R.5 Rus Mr&

↑

C, y 22d

i + 3353 ij = Resir sin sin sin
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A - Y Transformation :

Ra

·mi
RI= Restr · R3 =Rb

Ra +RbtRC

Y-X Transformation :

s
Ra=&R2+R2Rs+ RiRs

Ri

Rb =Rz+ R2Ry +RIR3
Ru

R = RAMBRs+ RiRs

R3

For the Balance Case where
Ra = Ro= Rc = RD , Ri = Rz = Ry = Ry
RB = 3Ry , Ry = RD

③

S

Uploaded By: Malak Dar ObaidSTUDENTS-HUB.com



ter4 : Techniques of circuit analysis

* Node-Voltage method .

* Mesh-current method .

*
Source Transformation.

* Super position .

* Therein and Norton .

* Maximum Power Transfer.

RL will receive a maximum power, when
Ru = Rth

2

UthPmax--
YRth
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:Sinnsidstadta b c
Vas= · Irms=E
cos(x) = Sin( + 9%
Sin(a) =

- cos( +90)

Sin(A FBS = SinCAS CosIB) I Cos(A) SinIBC
Cos (A FB) = COS(A) Cos(B1 I Sin (A)SinB

Sin (W + + 180 = - Sin(w+)
Cos (W + 1 188 = - cos(wt)

Sin(w + = 90 = - Cos(wt)
Cos (W + +989 = Tsin(W +)

Impedance

Er = R = R + j0

&
z= a + jb

zc = jwL = 0 + jWL a : Resistive

zc = = = 0 +j b : Reactance (X)

XR =0 , XL = Wh
, Xc=

Admitance y = 1
Z
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Q1 : use nodal analysis to find the power
·f the Voltage Source (Pror)

10V

&---

I 2 28 I-- --

493 I 5 s

Isal

i, + in I
P = D

I 2
2.SA P= -It

& ii -

J I Sr

a
?
i ? ⑳ · :

M

& -
&

J2 = w -3 1 - 0 = - 10

0 - V, = 10

- - 5. = 10 Volt -> Jy = 10 +V,

for : -
↓ I J 3+
2V

,
21 4V - 4V2+ 4Vy - 4Vz + y = 0

+SVz = 0

6V - 8V2 + s(10 + V) = 0

6V
.
- 8V + So + SV = 0
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⑯10 Walt

⑳ovolt

5
2V3 - 2V, + 13+ 40 = 0

3 V - 2v = -40

3V3 + 20 = -40

3Vz = - 60

=- zo Volt

I = i , + in

=-
-

4

=

+
- 20 --16
-

2
= S +

- 2.5

EsA
P = - [V = ( 2 .5) (10) =-25 Watt
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forve
& + 2 - 13 - S = 0
-

2 2

-2 - 11 + 12 - 13 = 10

- v
, + 2Vz - Vz = 10 - = 10 + V,
-

- V + 2Vz - (10 +k) = 10
- v

, +
2vn - 10 - Vi = 10

-
&

+eve = 20-⑫
=-So
&

Y (-2V, + 2/2 = 20)
-

3V, = 30

oVolt

- 2 (10) + 2V2 = 20 - 24 = 40

Ezo Volt
- = 10 +z zovolt
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I = c
, + in

= 5+
- 2 ofrot-

P = - IV
= (2 . 5) (10)
=-25 Watt . Supplied power

Uploaded By: Malak Dar ObaidSTUDENTS-HUB.com



Q2 . For the following circuit :

& find the Value of Re for max Power
transfer.

⑤ Calculate the maximum power transferred
to RL

2mA

--->-

I 4000 IX
2kw I

1
-- + -

-↑ T I
EMA ↑ 54k 38km GR2
! I

-

-

2mA

#000 14
-

T&⑨·

⑤ 2mA

outOu4ky ↳ , Ith- -

E↳#* T

mesh

II = EmA , Is = 2mA
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for mesh2
(u + 8) 12 = 411400 IX =0
-

but (IX = 2mA)
12 In - 4(5) + ux/X2x10%=- 0
1212 - 32 + 8 = 0

12 Iz = 24

=2 mA
kvL

-th+ y + 16 = 0
↓th = 20 Volt-

Rth = Eth

·noti
In = In
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Il = EmA , 4 = 2mA

for mesh&

(4 +8) [2 - 4 13 +100 = 0

(1x = 14 - Is)
1212 - YI1 - Els + 4 (ly- 13) = 0
12 12 - 4 11 - Els + 414-413 = 8

12 F2 - H(8) - 12 13 +14(2) = 8

213= 24-D
for mesh③
(8+2) Is -OI2-2Iy = 0

10 Is - EFz-2(r) = 0

+1013 = 4-
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0 = /G + 2

↓2- 4 Is = 8

+
-/2 + S Iz = 2
-

1mA
IN = 13 = 10mA

R=
-

for max power transfer

=Rt = 2 Ke
2

Pmax==10

= 50X103
= SomWatt .
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& 3
.
Use the Superposition theorem to find
the output current to

-x

--
-

↑ 2ma 9 4k

6k-3 56ks 54k9
- > I IGKs

-

9
·

T
·

3mdY 54k-&!I $7o

Voltage Source
current source => short circuit

* open
circuit

-

= G

forSource 2ms :

4k
↳ --

Gkd&·S
7

(414/i4== k
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olBoksorEn
↑
=ImA

for source (3mA)
-

-↳s&&

Y
-

Y↳I I

137

(4/14)- R = 24-
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2km

·4KLI
I' = 3 (8) 24

=

-
-

12

42mA
·

iaM

sin - I'

⑮
⑮-_Is it
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but Is 12 kn

L I'

↓ = 36/12k/

IR = 36V

I' (12k) = 36 V

=3 MA

& %Io = 10 + 10 + to
=- 1

+ 2 + 3

-MA
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Q H . For the following circuit , find the steady
State output current Io(t)

0 .06 H

-Im
I

-

I
60 cos (50t + 2011 + ↑ 100 cos Sot

I Im
-

E

8
↑ jo(t) El

↑
22 Es

- -j21j3 = 2

-

-
Z = = 500E
zc = jwl = > (0)(0 .06) =sup

Zeq = 2 + -i + j3 =i
igt)
> Lead-1000I60200 -

~ ephasor
Domain

jolt) = 60220-1000e Polar
+j

-

Rect
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6220 = 56 .38+320 . 52

2

10010 = 100 + jo 3
=
- 43 .

62 +j20 . 52

io(t)
=

42 . 62 + 20 .

5242j

-↳
128 .24Colt)

- 21 ·sL A
-

Phasor Domain

+21 . as cos (ot + 120 .2)
A
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Q 5. for the circuit Shown
,
find the maximum power

that can be delivered to the load R

+ Jx- 1k
-----

I 2ky I I
12 U I

GRL - Vy

I I I
=

I + JX - 1ky
X
T2ks-

t I120 -
th * +X
La

kVL
- 12 + (x + 1 + x = 0

- 12 + 2Vy + I = 0

- 12 + 41+ I= I

55 = 1 - I = 12
-
MA

-
= 2. 4 mA
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- 12 + 21 ++ = 0

↓ th = 12- 2 (2 . 4)
= 7 . 2 voltu

↳
mesh. :
- 12 + 21 , = 0

211 = 12 - 11 = 6 mA

mesh :

↓ X + In = 0 J x = 27/

12 + Ir = 0 5/2

[2 =
- 12mA

IN = 11 - In = 6 -- 12 = /EmA
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Pth =# =
7 .2
-

IN 18mA

4k
Pays

th

= 67 . 232
-

(y)(0 · 4)/103

= 32 . 4/153
↳32 . 4 matt .
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