 DC Analysis :
’ } Different 7
o AC Analysis

(Sinusoidal Steady state Analysis)

DC analysis vV vV
5 10
Circuit B4
0
t t
Vinput =V Voutput =10v
AC analysis v Vv

1| 5 O Circuit (1 = 2| \J U

Vinput =1lv (pp) Vinput =3v (pp)
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EAVAVES JEIAAN] 4 5

o

t
t
AC component DC component

10

:
C
D
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AC analysis v v
IERvAVIN 1| pilEavis
Vinput =1v (pp) Vinput =3v (pp)
AC Analysis
Input Source  __sin wave [e.g. sin(100t) ]

-- cos wave [e.g. cos(100t) ]
-- triangular wave

-- sguare wave

We only need to consider sin/cos (sinusoidal) wave In
AC analysis.
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Euler’s Identity

el? =cos@+ jsiné

e”|=1

cosd + jsin@\:\/c0329+sin26’ =1

Ae'? = Acos@ + jAsind=AL6

N,

Rectangular form Polar form
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sin ot = cos(wt —90°)
cos wt = sin(at +90°)

e*1? =cos@ + jsing )
at jp=(Vai s el dm= ki)t

Addition (Subtraction) n, =8+ j16 n,=12-j3

n,+n, =(8+12)+ j(16-3)=20+ j13

n,—n,=(8-12)+ j(16 —(-3))= -4+ j19
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Addition (Subtraction)

n, =5,18.3° n, =12,/115°
n,+n, =(4.75+ j1.57)+(-5.07 + j10.88)
=—0.32+ j12.45
—12.45.,91.47°

n,—n, =(4.75+ j1.57)—(-5.07 + j10.88)
=9.82- j9.31
=13.53£ - 43.47°
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Multiplication

nn, = (4+ j5)2- j3)
=8— )12+ j10+15
=23—j2

(Z23.09./355°

n,n, =(6.4.,51.34°)3.6 £ —56.31°)

n, =3.6£-56.31° @_04 4@

n=4+]5
n,=2-j3

n, = 6.4.,51.34°
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Division

n, 4+j5 (4+j5(2+j3)

i —
N =4+]5 n, 2-j3 (2-j3)2+j3)
n,=2-J3 8+ j12+ j10-15

4+9
= —0.54+ j1.69
(=17821076°
n, =6.4,51.34° n _ 6.4£51.34°

n, 3.6£303.7°
=1.78./ —252.36°

C=1.78.107.6° D
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Z = Impedance (Q) Z, =R

Y = Admittance (S) = i _
VA JaC

V=I1*R
V=I*Z

Prepared by Ricky Choi Elec2400 Fall*21-22 Tutorial5 (verl)
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Ex. | v,(t)=12cos(180t —3.14)

® = 180 = 2xf f = 28.6Hz

Frequency (Hz) = 7

EX. | =12./50°

frequency = 60Hz

V =1*Z=(12/50°)4)= 48.£50°

o = 277(60) = 377 ¢/

_50
6 = AGO*ZE

R_40  Use cos function
VR(t) =7

v(t)=48 cos(377t + 20 w0y
360

Jv

v(t)=48cos(377t +50° )V
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EX.

I~ (t) =7
C =1004F c ()
V, =100/(%22 %360 =100£15°
1 1 _
=—" =- — =—j26.5250)
joC  j(377)100*107°)
Ve =1c*Z;

V. 100/15° 100./15°

l=— =— = =3.77.£105°
Z -j26.525 26.525/-90°

- v(t)= Acos(wt +6) ! i(t)=3.77cos(377t+% 27:]

Prepared by Ricky Choi
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EX. AR~

3 § 6
Zoq="7
-j2 ; j4
/ 1
2 . =2+
€q 1 4 1
3-j2 ' 6+j4
\
|| = — 479/ -7.33°
N +
\O
1
1 1
3-j2 T 6+j4
Elec2400 Fall*21-22 Tutorial5 (verl) 69
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Ex. Vs

G

®

‘ 3

12 11 1 l 13
12

———

~“VVW™

1

18

©

T

1,15,

,=?

V,-12 V-0 V,-18
+ + =
2 4 1

0

m—

V, =13.714

| _13714-12

1

=0.857

137140

2

I =3.429

13.714-18

3
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EX. | 2 V, e J
12./0° i, % 5 A8430°
C’ Lz () 15, 15=7

)
=

NS

Vi —;240 +\2 “O Nm1820 g v —18.115.9°
= ]

18114591220 o) 10

I3

=4.39,/19.84°

18.11/5.9-0

I
2 4]

18.11/5.9-18./30
J

=17.54/-161.2°

I3
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