


Maxwell equations: Time domain,
Frequency domain, Phasors
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Frequency domain

o |

Time domain Frequency domain
F(o)= j F(t)e ™ dt Fourier Transform (FT)

1) How to jump back from the Frequency domain to the Time domain

2) Time domain derivative and Fourier Transform
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Frequency domain

Time domain Frequency domain
f(0) IFT F()
F(o)= j F(t)e ™ dt Fourier Transform (FT)

1) How to jump back from the Spectral domain to the Time domain

f(t) = % j F(w)e’"dw Inverse Fourier Transform (IFT)
T —00
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Frequency domain

Time domain FT Frequency domain

0 IFT F()

R

o | FT - F()= [ f()e " dr

F(w) > IFT () :i.“F(a))eﬂ‘”da)
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Frequency domain

o |

Time domain Frequency domain
F(o)= j F(t)e ™ dt Fourier Transform (FT)

2) Time-domain derivative and Fourier Transform

AQ) : FT > (o)
dt
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Frequency domain

- Fourier Transform and functions of n variables
- Fourier Transform and vector functions

- Fourier Transform and vector functions of n variables

1) How to jump back from the Frequency domain to the Time domain

2) Time domain derivative and Fourier Transform
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Fourier Transform and functions of n variables

-

Starting domain 1D-FT Spectral domain

f(t,%,,2) Flo,x,y,2)
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Fourier Transform and functions of n variables

Starting domain Spectral domain

f(t,%,,2) Flo,x,y,2)

‘lD-IFT ’

1) How to jump back from the Spectral domain to the Time domain

1 —+00 .
f(taxayaz) - J. F(a)axayaz)e] tda) 1D-IFT
27 =
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Fourier Transform and functions of n variables

LTS ’

Starting domain Spectral domain
F(w,x,v,z
f@,x,y,2) F(w,x,y,z) = J-f(t,x,y,Z)e’j“”dt
.| 1D-FT : b
1 +0 »
F(w,x,y,z) f(t,x,y,z)zz—jF(w,x,y,z)e do
*  1D-IFT ‘ 7
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Fourier Transform and functions of n variables

Starting domain 1D-FT Spectral domain

f(t,%,,2) Fla,xy,2)

2) Time domain derivative and Fourier Transform

S, p,2) . 1D-FT » F(w,x,y,2)
0 :
é; 1D-FT > JoF(@,x,y,z)
0 oF (w,x,v,z
f - 1D-FT . dH@xy?)
ox ox
0 oF (w,x,y,z)
7 -|  1D-FT =
oy oy
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Frequency domain

- Fourier Transform and functions of n variables
- Fourier Transform and vector functions

- Fourier Transform and vector functions of n variables

1) How to jump back from the Frequency domain to the Time domain

2) Time domain derivative and Fourier Transform
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Fourier Transform and vector functions

-

Time domain Frequency domain

£(0) = £.()7, + £,(0, + . (). F(w) = F ()i, + F,(®)i,+ F.(0)i,
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Fourier Transform and vector functions

-

Time domain Frequency domain

£(0) = £.()7, + £,(0, + . (). F(w) = F ()i, + F,(®)i,+ F.(0)i,

Stefano Perna — Universita Parthenope — Ingegneria Informatica, Biomedica e delle TLC — Corso di Campi Elettromagnetici — 11 Marzo 2021



Fourier Transform and vector functions

Time domain Frequency domain

f(0) = £.0)1, + £,(01, + £. (). F(0) = F,(0)i, +F,(0)i, + F.(0)L,

R

1) How to jump back from the Spectral domain to the Time domain

1 —+00 o
F () | 1D-FT - [(0) == [ F(w)edo
27 *
3 1 —+00 Ja)t
F,(0) »|  1D-IFT - f,(t) —ngy(w)e dw
1 +00 o
F.(o) .| 1D-IFT - () =5 [ F(@)edo
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Fourier Transform and vector functions

|

Time domain Frequency domain

f(0) = £.0)1, + £,(01, + £. (). F(0) = F,(0)i, +F,(0)i, + F.(0)L,

2) Time domain derivative and Fourier Transform

f(t) — FT —— F(0)
df () -
— joF(w)
" FT
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Frequency domain

- Fourier Transform and functions of n variables
- Fourier Transform and vector functions

- Fourier Transform and vector functions of n variables

1) How to jump back from the Frequency domain to the Time domain

2) Time domain derivative and Fourier Transform
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Fourier Transform and vector functions of n variables

Time domain

£(6,%,9,2) = f.(6,%,,2)i, + £,(t,%,0,2)i, + f.(,%,,2) i, x

Frequency domain

?
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Fourier Transform and vector functions of n variables

Time domain

£(6,%,9,2) = f.(6,%,,2)i, + £,(t,%,0,2)i, + f.(,%,,2) i, w

Frequency domain

?
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Fourier Transform and vector functions of n variables

Time domain

£(6,%,9,2) = f.(6,%,,2)i, + £,(t,%,0,2)i, + f.(,%,,2) i, w

Frequency domain

?
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Fourier Transform and vector functions of n variables

Time domain

£(6,%,9,2) = f.(6,%,,2)i, + £,(t,%,0,2)i, + f.(,%,,2) i, w

Frequency domain

F(a), x,v,2)=F (0,x,y,2) fx +F, (o, x,y,z)fy +F (o, x,y,z)fz
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Fourier Transform and vector functions of n variables

Time domain

I>w

£(6,%,9,2) = f.(6,%,,2)i, + £,(t,%,0,2)i, + f.(,%,,2) i, w

Frequency domain

F(a), x,v,2)=F (0,x,y,2) fx +F, (o, x,y,z)fy +F (o, x,y,z)fz
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Fourier Transform and vector functions of n variables

Time domain

w—>1

f(t,x,y,2)= fx(t,x,y,z)l; + fy(t,x,y,z)fy + f.(t,x,9,2) fz

Frequency domain

F(w,x,y,2) = F(0,x,y,2) fx +F, (w,x,y,z)fy +F (o, x,y,z)fz

1) How to jump back from the Spectral domain to the Time domain
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Fourier Transform and vector functions of n variables

Time domain

w—>1

f(z‘,x,y,z)=fx(t,x,y,z)z°x +fy(t,x,y,z)fy + f.(t,x,9,2) fz

Frequency domain

F(w,x,y,2) = F(0,x,y,2) fx +F, (w,x,y,z)fy +F (o, x,y,z)fz

1) How to jump back from the Spectral domain to the Time domain

F (w,x,y,z)

A 4

F (0,x,y,2)

1D-IFT

F(w,x,y,z)

1D-IFT

A 4

>

1D-IFT

o
>
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Fourier Transform and vector functions of n variables

Time domain

w—>1

f(z‘,x,y,z)=fx(t,x,y,z)z°x +fy(t,x,y,z)fy + f.(t,x,9,2) fZ

Frequency domain

F(w,x,y,2) = F(0,x,y,2) fx +F (o, x,y,z)fy +F (o, x,y,z)fz

1) How to jump back from the Spectral domain to the Time domain
1 +00

1D-IFT [ (txy,2) = —— | F(@,x,y,2)e""do
oy

—00
1 +00

»  1D-IFT -/, (6%, 9,2) = F (0,x,y,z)e’"dw

—00

F (w,x,y,z)

A 4

F (0,x,y,2)

F(w,x,y,z)

1 +00 .
> 1D-IFT ~f.(t.x,y,2) =5~ f F(o,x,y,z)e’"do
27 *
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Fourier Transform and vector functions of n variables

Time domain

I > w

f(t,x,y,z)zﬂc(t,x,y,z)fx +fy(t,x,y,z)fy + f.(¢,x,,2) fz

Frequency domain

F(w,x,y,z) = F (w,x,y,2) fx +F (o, x,y,z)fy + Fz(a),x,y,z)fz

2) Time domain derivative and Fourier Transform I > w
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Fourier Transform and vector functions of n variables

Time domain

I > w

f(t,x,y,z)zfx(t,x,y,z)fx +fy(t,x,y,z)fy + f.(¢,x,,2) fz

Frequency domain

F(w,x,y,z) = F (w,x,y,2) fx +F (o, x,y,z)fy + Fz(a),x,y,z)fz

2) Time domain derivative and Fourier Transform I > w
f(t,x,,2) F(®,x,y,2)
—_— FT B ———
of
oa—— FT | ?
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Fourier Transform and vector functions of n variables

Time domain

I > w

f(t,x,y,z)zfx(t,x,y,z)fx +fy(t,x,y,z)fy + f.(¢,x,,2) fz

Frequency domain

F(w,x,y,z) = F (w,x,y,2) fx +F (o, x,y,z)fy + Fz(a),x,y,z)fz

2) Time domain derivative and Fourier Transform I > w
f(t,x,,2) F(®,x,y,2)
—_— FT B ———
of
oa—— FT | ?

of (¢,7) _ o, ; +8fyf L
ot oo ot ot -
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Fourier Transform and vector functions of n variables

Time domain

I > w

f(t,x,y,z)zfx(t,x,y,z)fx +fy(t,x,y,z)fy + f.(¢,x,,2) fz

Frequency domain

F(w,x,y,z) = F (w,x,y,2) fx +F (o, x,y,z)fy + Fz(a),x,y,z)fz

2) Time domain derivative and Fourier Transform I > w
f(t,x,,2) F(o,x,,2)
—_— FT B ———
of
oo —— FT — F
% — 1DFT |— ?
t
6f(t,f~):8fxl¢ +5fyl¢ L9 & __J 1pFr |— ?
ot o * ot ot - ot
% —>| 1DFT |— ?
t
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Fourier Transform and vector functions of n variables

Time domain

I > w

f(t,x,y,z)zfx(t,x,y,z)fx +fy(t,x,y,z)fy + f.(¢,x,,2) fz

Frequency domain

F(w,x,y,z) = F (w,x,y,2) fx +F (o, x,y,z)fy + Fz(a),x,y,z)fz

2) Time domain derivative and Fourier Transform I > w
f(t,x,y,z) F(a), X,V,2)
—_— FT —_—
of
oa—— FT | ?
% —— 11 |—joF,(0,x,2)
t
of(t,¥) _of, ;. o, ;. of. o, 1DFT  |—> jOF,(®,x,,2)
ot o * ot ot - ot
% — 1D-FT _PjC()F;(((),X,y,Z)
t
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Fourier Transform and vector functions of n variables

Time domain

I > w

f(t,x,y,z)zfx(t,x,y,z)fx +fy(t,x,y,z)fy + f.(¢,x,,2) fz

Frequency domain

F(w,x,y,z) = F (w,x,y,2) fx +F (o, x,y,z)fy + Fz(a),x,y,z)fz

2) Time domain derivative and Fourier Transform I > w
f(t,x,y,z) F(a), X,V,2)
8_? joF (w,x,y,z) fx + jor, (a),x,y,z)fy + joF, (o, x,y,z)fz
o —* FT -
% —— 1Fr  —joF,(0.x.y.2)
t
6f(t,f) _ afx ; + afy lA + afz 0 afy —_— 1D-FT —»ja)Fy(a),x,y,z)
ot oo " ot ot - ot
% — 1D-FT _PjC()F;(((),X,y,Z)
t
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Fourier Transform and vector functions of n variables

Time domain

I > w

f(t,x,y,z)zfx(t,x,y,z)fx +fy(t,x,y,z)fy + f.(¢,x,,2) fz

Frequency domain

F(w,x,y,z) = F (w,x,y,2) fx +F (o, x,y,z)fy + Fz(a),x,y,z)fz

2) Time domain derivative and Fourier Transform I > w
f(t,x,y,z) F(a), X,V,2)
—_— FT B ———
of JjoF(@,x,y,2) = jOF.(0,%,,2)i, + joF,(0,x,y,2)i, + joF,(@,x,,2)i,
or—* FT -
% —— 1F1 | joF.(0,x,y.2)
t
6f(t,f) _ afx I+ afy i+ afz g afy —_— 1D-FT —»ja)Fy(a),x,y,z)
ot o " ot ot ot
% — 1D-FT _PjC()F;(((),X,y,Z)
t
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Fourier Transform and vector functions of n variables

Time domain

I > w

f(t,x,y,z)zfx(t,x,y,z)fx +fy(t,x,y,z)fy + f.(¢,x,,2) fz

Frequency domain

F(w,x,y,z) = F (w,x,y,2) fx +F (o, x,y,z)fy + Fz(a),x,y,z)fz

2) Time domain derivative and Fourier Transform I > w
f(t,x,y,z) F(a), X,V,2)
—_— FT B ———
V-f
— T |/ ?
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Fourier Transform and vector functions of n variables

Time domain

I > w

f(t,x,y,z)zfx(t,x,y,z)fx +fy(t,x,y,z)fy + f.(¢,x,,2) fz

Frequency domain

F(w,x,y,z) = F (w,x,y,2) fx +F (o, x,y,z)fy + Fz(a),x,y,z)fz

2) Time domain derivative and Fourier Transform

I —> o
f(t,x,y,z) F(a), X,V,2)
— FT —_—
V-f
— T |/ ?

= .\ of. o, of.
V-f(t,¥)= o + 8; + =
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Fourier Transform and vector functions of n variables

Time domain

I > w

f(t,x,y,z)zfx(t,x,y,z)fx +fy(t,x,y,z)fy + f.(¢,x,,2) fz

Frequency domain

F(w,x,y,z) = F (w,x,y,2) fx +F (o, x,y,z)fy + Fz(a),x,y,z)fz

2) Time domain derivative and Fourier Transform I > w
f(t,x,y,z) F(a), X,V,2)
—_— FT B ———
V-f
— T |/ ?
9 [ 1prr —_— 7
of ox
£, 2\ 9, . of
V-f(t,F)=—2+—+—== i
(r) ox Oy Oz 8; —_— 1D-FT —_ 7
9. 1D-FT  [— ?
0z
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Fourier Transform and vector functions of n variables

Time domain

I > w

f(t,x,y,z)zfx(t,x,y,z)fx +fy(t,x,y,z)fy + f.(¢,x,,2) fz

Frequency domain

F(w,x,y,z) = F (w,x,y,2) fx +F (o, x,y,z)fy + Fz(a),x,y,z)fz

2) Time domain derivative and Fourier Transform

I —> o
f(t,x,y,z) F(a), X,V,2)
- FT -
V-f
— T |/ ?
[2// N - , OF(@,x,y,2)
ox ox
=~ 0
V.f _ gfx i Y, +3fz o, = . oF (w,x,,2)
g oy oy
of. OF (w,x,y,z)
= 1D-FT >
0z 0z
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Fourier Transform and vector functions of n variables

Time domain

I > w

f(t,x,y,z)zfx(t,x,y,z)fx +fy(t,x,y,z)fy + f.(¢,x,,2) fz

Frequency domain

F(w,x,y,z) = F (w,x,y,2) fx +F (o, x,y,z)fy + Fz(a),x,y,z)fz

2) Time domain derivative and Fourier Transform

[ —> o
f(t,x,y,z) F(a), X,V,2)
— FT —_—
V.f V.F(a)ﬁx9y9z)
— FT -
o, o , OF(@,x,y,2)
a_x (9x
=, . Of. O, ©of of oF (w,x,y,z)
V-f(t,F)=—2+—L+2= - gl
(£T) ox Oy Oz 8; —| P oy
of. OF (@,x,y,z)
—Z —| 1D-FT >
0z 0z
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Fourier Transform and vector functions of n variables

Time domain

I > w

f(t,x,y,z)zfx(t,x,y,z)fx +fy(t,x,y,z)fy + f.(¢,x,,2) fz

Frequency domain

F(w,x,y,z) = F (w,x,y,2) fx +F (o, x,y,z)fy + Fz(a),x,y,z)fz

2) Time domain derivative and Fourier Transform I > w
f(¢,%,,2) F(w,x,,2)
—_— FT B ———
Vxf V xF(w,x,,2)
— FT —

- ) . R P A
fo(t,?)z %_i ix+(%_%]i + i_% i
oy Oz oz ox)’ (ox oy
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Fourier Transform and vector functions of n variables

Time domain

I > w

f(t,x,y,z)zfx(t,x,y,z)fx +fy(t,x,y,z)fy + f.(¢,x,,2) fz

Frequency domain

F(w,x,y,z) = F (w,x,y,2) fx +F (o, x,y,z)fy + Fz(a),x,y,z)fz

2) Time domain derivative and Fourier Transform I > w
f(t,%,9,2) —, FT ———F(o,x,y,2)
g_f SN FT —— joF(w,x,7,2)
V.f —— FT —— V- -F(w,x,,2)
Vxfe— FT —_— fo‘(a),x,y,z)
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Fourier Transform and vector functions of n variables

Time domain

I > w

f(x,y,z,t)zfx(x,y,z,t)fx +fy(x,y,z,t)fy + f.(x,,2,1) fz

Frequency domain

F(x,y,z,0) = F(x,y,z,w) fx +F, (x,y,z,a))fy + Fz(x,y,z,a))fz

2) Time domain derivative and Fourier Transform I > w
f(x,y,z,t) SN FT —_— F(x,y,z,a))
g_f —_— FT  ——— ja)f’(x,y,z,a))
V.f —— FT —_— V-F(x,y,z,a))
VXl e— FT —_ in’(x,y,z,a))
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Maxwell equations
/ " . . .
W' Time domain & Frequency domain

Time domain
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Maxwell equations
' Time domain & Frequency domain

Time domain Frequency domain

- I > o
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Maxwell equations

Time domain Frequency domain

Vxé(?,t):—abg’t) t

<Vxﬁ(F,t):adg’t)+](r,t) — 4

V-d(F,t)=p(F,1)

\V-B(F,t)zo

£(x,0,2,)) ——s T |——Ferze) |20

L
Vf — FT |—— VF(x).z0)
vif— [ T |— VxE(urzo)

Stefano Perna — Universita Parthenope — Ingegneria Informatica, Biomedica e delle TLC — Corso di Campi Elettromagnetici — 11 Marzo 2021



Maxwell equations
Time domain & Frequency domain

Frequency domain

Time domain
V(s ) =25
ot I —>w
4Vxﬁ(f,t)=adg:’t)+j(it) J
V-d(F,t)=p(F,t)
\V : B(i:,t) = O L
f(x,y.2,0) — FT > F(x,0.2.0) Ff—> o
- E— FT — JjoF(x,y.z,0)
V-f —— FT — V-F(x,),2,0)
f— FT e fo‘(x,y,z,m)

Vxf
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Maxwell equations
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Maxwell equations
Time domain & Frequency domain

Time domain Frequency domain
VXé(faf):_abg’t) VXE[F,Q)) =—jwﬁ(i‘,w)
e t > o ) D
{Vxh(F.,r)= adg?’) +j(E.1) JVxH(E,0) = joD(¥,0) +J(F,0)
(’ — ~
d V-D(r — o(r.o

V-d(r.t)=p(V.1) Ij(__r,ar) p(r.o)

\VB(FJ‘):O NV'B(I',C[)) :0

é(F,t)  Volt/m
d(¥,t)  Coulomb/m?
h(F,r)  Ampere/m
b(F,t)  Weber/m?
j(f,t) Ampere/m?
p(F,t)  Coulomb/m3
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Time domain Frequency domain
Vx€(r,t)= —ab(aj’t) Vxﬁ[i",o)) = —jwﬁ(?,w)
< { > o S S
IV xh(F.f)= a“g”’) +j(E0) | VxH(F.@) = joD(F,0) +](F, o)
(’ —g -

3 V'D ; _ : 1
V.d(5.f) = p(F.) gl =)
V-b(F,1)=0 V-B(F,0) =0

é(F,r)  Voltim E(F,0)

a(f,t) Coulomb/m? .memo

h(F,r)  Ampere/m

B(i:,l‘) Weber/m?2 Time domain

- Q)

j(¥.2) Ampere/m?

p(F,t)  Coulomb/m? F(w)=£f(f)e*"‘”'dr

, Maxwell equations
@2 Time domain & Frequency domain

Frequency domain

Fourier Transform (FT)
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j Al

Time domain
_db(r7)

ot
Vxh(F,t)= adg’t) +j(E.1)
V-d(r,t)=p(T.t)
V-b(F,1)=0

Vx€(r,t)=

A

é(F,r)  Volt/m
d(¥,t)  Coulomb/m?
h(F,r)  Ampere/m
b(F,t)  Weber/m?
j(f,;) Ampere/m?
p(F,t)  Coulomb/m?

I > o

, Maxwell equations
@2 Time domain & Frequency domain

Frequency domain
\% xE[F,o)) = —jwﬁ(?,w)
V x H(fa)) = jmﬁ(f‘,ﬂ)) +j(F, o)

V-D(r,0) = p(r,0)

V-ﬁ(i",m) =0

E(F,0) (Volt x s) /m

..memo

FT

Time domain Frequency domain

JS@) F(o)

Fourier Transform (FT)

F(o)= Tf(z‘) e’dt
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Time domain
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Maxwell equations
® Time domain & Frequency domain

Frequency domain

V x E[F,o)) = —jwﬁ(?,w)

V x H(fw) = jmﬁ(f‘,ﬂ)) +j(F, o)

V-D(r,0) = p(r,0)

V-ﬁ(i",m) —0
E(f,a) (Volt x s) /m
D r,o

)
) (Coulomb x s)/m?
) (Ampere x s)/m

(Weber x s)/m?

(Ampere x s)/m?

(Coulomb x s)/m3
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Maxwell equations

Time domain Frequency domain
Vxé(?,t):_abg’t) Vxﬁ(?,a)) :—ja)ﬁ(F,a))
ad(7.1) L2l Y (F.0) = joD(F,0) +5(7
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. V- -D(¥ — (%
v-d(,1) = p(5,1) D(F.) =p(F.0)
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j. 7 &

Time domain

V(7 1) - 2NE0)
ot
BA(E,1) - Sl
IV xh(F,t)= &’ +j(¥,2)
V-d(F,t)= p(F,t)
V-b(F,1)=0
op(F,1) -

Maxwell equations
W2 Time domain & Frequency domain

Frequency domain
Vxﬁ(?,a)) :—ja)ﬁ(F,a))
VxH(F,0)= ja)ﬁ(f,a)) +3(F,a))

(F.)

Il
i)
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Maxwell equations
& Time domain & Frequency domain

Time domain Frequency domain
Vxé(?,t)——abg’t) Vxﬁ(?,a)) :—ja)ﬁ(f,a))
i ) P L

<fo1(?,t): g’t)+](r,t) J VX (l',a))=]a)D(r,a))+J(r,a))

. V-D(F — (%
v-d(,1) = p(5,1) D(F.) =p(F.0)
V-b(F,1)=0 V- BEE

apé:’t)+v ](r,t):O jwp(?,a))+V-j(F,a)):O
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Maxwell equations
Time domain & Phasors
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Phasors

Time domain

AQ)
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Phasors

Time domain

AQ)

Signals usually adopted in ICT applications

f(t) = A(t)cos(2x fot + a(t))
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ee.. MEemo ...

Time domain FT Frequency domain

Q) IFT F(o)

R’

) F@)= | f()e™d

F(w) f(2) :i j F(w)e”"dw =

IFT

= i EF(a))cos(a)t)da)+ j]iF(a))sin(a)t)da)
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Bandwidth

) F(w)= j@ f(H)e’™dt
FT >

v

1) :i IF(a))cos(a)t)da)+jIF(w)sin(wt)dw

7 ()

) )

L J
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Phasors

Time domain

AQ)

Signals usually analyzed in ICT applications
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v

1) :i IF(a))cos(a)t)da)+jIF(w)sin(wt)dw

7 ()

) )

L J
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Phasors

Time domain

AQ)

Signals usually adopted in ICT applications

——— f(t)=Acos(2zfyt+a)
+“—>

AWAWA ,
\/ v \ ime f05ﬁ”€quency=%

@y : angular frequency =2 f,
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Phasors

Time domain Phasor domain

f(t):Acos(a)Ot+a) ?

Signals usually adopted in ICT applications

——— f(@t)=Acos(2zfyt+a)
+“—>

A AN ,
\/ v \ ime f05ﬁ”€6]uency=%

@y : angular frequency =2 f,

Stefano Perna — Universita Parthenope — Ingegneria Informatica, Biomedica e delle TLC — Corso di Campi Elettromagnetici — 11 Marzo 2021



Phasors

Time domain Phasor domain

f(t)=Acos(ayt+a) F=Ae™

Signals usually adopted in ICT applications

——— f(t)=Acos(2zfyt+a)
+“—>

A AN ,
\/ v \ ime f05ﬁ”€6]uency=%

@y : angular frequency =2 f,
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Phasors

Time domain Phasor domain

f(t)=Acos(ayt+a) F=Ae™

1) How to jump back from the Phasor domain to the Time domain

2) Time domain derivative and Phasors
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Phasors
Time domain Phasor domain

f(t)=Acos(ayt+a) F=Ae™

1) How to jump back from the Phasor domain to the Time domain
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Phasors

N

Time domain Phasor domain

f(t)=Acos(a)Ot+a) F= Ae’
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Phasors
Phasor domain

Time domain

f(t)=Acos(ayt+a) F=Ae™

f(t)=Acos(ayt+a) T-to-P I

v

F= A’ P-to-T :f(t):Re{Fej“’Ot}:Acos(a)ot+a)

v
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Phasors
Time domain Phasor domain

f(t)=Acos(ayt+a) F=A4e”
2) Time domain derivative and Phasors
S (@) > T-to-P > F
df (¢
f( ) . T-to-P > ?
dt
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Phasors
Time domain Phasor domain

f(t)=Acos(ayt+a) F=A4e”
2) Time domain derivative and Phasors
£(@) . Tto-p - F
df (¢ :
f( ) > T'tO'P > ]a)OF
dt
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Phasors

Time domain Phasor domain

()

f(t)=Acos(ayt+a) Fe Ao/
... memo ..
J (@) FT F(o)
Cip FT Zd)
2) Time domain derivative and Phasors dt
1 (@) o[ T-to-P . F
df (¢ :
f(r) > T-to-P > Jjo, I
dt
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Phasors
Time domain Phasor domain

f(t)=Acos(ayt+a) F= 4o

... memo ..

J @ FT F(o)
. . < .- L FT JoF (@)
2) Time domain derivative and Phasors dt
1 (@) o[ T-to-P . F
df (1) .
> -to- > o F

dt T-to-P - @, now is fixed!
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