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l. Ham diéu hoa va cac dai lwong dic trwng.

> Ham diéu hoa la ham sin (cos) cla bién thdi gian t.

> Cdc théng sé dic trung:
% Gia trj cwc dai (hiéu dung): |, E. (I, E)
s Goc pha: wt + ¢ (rad)
GAc pha ban dau: ¢ [rad]

Tan sb goc: w [rad/s]
2

Chuky: T = —ﬂ[s]
%)
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Je |

<

Céac ham diéu hoa cung tan sb

dwoc phan biét bdi 2 théng sb:

v




I. Ham dieu hoa va cac dai lwong dac trwng.
> Biéu dién bang dé thi vector:
% D6 dai vector ty 1€ vai tri hiéu dung

% GOoc gilra vector voi truc hoanh ty 1é v&i goc pha

» Thuwc hién cac phép toan trén cac ham diéu hoa cung
tan s6 = twong ng viéc thwe hién phép toan trén do

thi vector.

vidizg (t) =1, 2.sin(wt + @) (O =1 () +1.0)

() =1, 2. sin(at + @,)
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II.1. Khai niém
> Nguon gbc: Giai phwong trinh bac 2, c6 Deltal am.

BACH KHOA

> Sé phirc 1a mét cap 2 thanh phan, sé thuc a, va sb 3o j.b, véi dinh nghia né 1a téng a + j.b,

trong d6 j2 = -1, va a, b 1a nhitng sb thuec.

> Biéu dién trén mat phang phtc:
< Dang dai sb: V=a+jb

% Dang modul-goc: V Ve’ = V@

% Quan hé:
Q ' V=va’+b> a=V.cosg

b b=V.sing

Q=arctg—
a
> SOphtcliénhgp: V. =a +jb V,vaV,la2so
1}2 —a,+ )b, phtrc lién hop néu
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I1.2. Cac phép toan co’ ban. .

. ‘ : _V AV, =(a +a,)+ j.(b b))
> Phép cong - trir. V1:a1+j-blelm o2 b e

» Phép nhan - chia. I}Q:a2+j.b2=V2@ V4:V1-V22V1-Vz|§01+¢2
> Phép nghich dao.

. V V, . 1 1
> ... Vi=—=—"|lo—o, Ve =—=—|—¢,
Vz v V1 Vll_
Chuay:

< Nhan j véi mét s6 phirc > goc quay nguoc chiéu kim dong hé 90°

A=10[30 = j. A=1."2.1030 =10[120

< Chia mét sé phtre cho j > goc quay thuan chiéu kim déng hé 90°.

A=10130 > = —j 4=—;.10[30 = 10/=60
J
o 2=
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11.3. Biéu dién cac ham diéu hoa trong mién anh phtrc.

» Co thé biéu dién bang nhirng sb phurc:

e(t) = ExJ2.sin(wt + @) <> E- E|p

> Néu sb phirc 1a dnh cia ham diéu hoa

EN2. sin(wt + @)

E = Elp thie(t)= @
EN2. cos(wt + @)
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11.3. Biéu dién cac ham diéu hoa trong mién anh phtrc.

> Xét ham didu hoa: (1) = [.J/2.sin(wt +9) <> [ = I|p

ai(t) = w.I~2. cos(wt+@)=w.l N2 sin(wt + @ + g) <> ]a)l
, 1 1 ] T 1
[i(t).dt = ——IN2.cos(wt + ) = —— I 2.sin(et + 9+ ) > —.1
0, 0, 2 jw
Ham diéu hoa < > Anh phtec
4 < > J.w
dt
1
ja’t < > -
Jj.@
A\ J A\ J
~ ~
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I11.1. Kich thich diéu hoa.

> Xét mach Kirchhoff cd ngudn xoay chiéu diéu hoa

1.2. Mach thuan tré.

Rt R I, R I, Us
—]  }— —_—] }— > >
ug(t) U:R
u(t) = R.i(t)
i(t) = I\2 sin wt(A) [ =1 =1]0(4)
: < >, .
l/l(l‘):R.I\/ESIIlG)ZL UR :R]:R[m
Céng suat tac dung: p(t) =u(?).i(t) P=RI*

=R.I*(1—cos2wt)

T
_1L j p(t)dt =R’
T 0

2014 - Ly thuyé"t mach di¢n 1 - Nguyén Viét Son 10



I11.3. Mach thuan cam.

I
i(t) L L) f'l?\
u,(t) UL
di, (1)
u, (t)=L—-+L
(D) ” |
i, (£) = 12 sin wt(A4) 1, =1{0(4)
uL(t) _7 dlL(t) _ L.].x/z.a).cosa)t UL = a).L.[|7z_/2 — ],XL,[L — Z’[L
Z, =jo.L
=w.L.IN2 sin(wt +%)

Céng sudat phan khang: Po cuwdng do qua trinh

_ 2
dao déng nang lwong trong kho tur. QL - XL ']L
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> Mach c6 hoé cam:

i(t) « b1 —m—~ L2, L s b L,
S Y Y N Y\, Y2
—_— — 7, 7o «— * 7
Uq4(t) Uy4(t) U, I, . U,,
U12 U22
u,(t) ;Jz(t (}1 (}2
i\ (1) = [ V2 sin(an)(4) ; i,()) = N2 sin(@t +9)(4) <> [, = [|0(A); 1, = I,|p(4)
di (t) . .
u,(t)=1L, w.L.1, 2. sm(a)t+—) U, =joL.I
dl () _ U.=joM,.I
u,)=M,——=w.M, 1, \/§s1n(a)t+go+—) 12 = J WMy, 1,
di di l}l :U.“—U.lz = j.a).Ll.I.l—j.a).Mlz.I.2
ul(t):ull(t)_ulz(t):[‘lj_ 127; . . . . .
U,=U,-U, =jol,.I,-joM,.l,
di, d'

u,(t) =uy () —u, (H)=1L, Z‘ dt
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lIl.4. Mach thuan dung.

;
o) C I % )
> < 7 1l
LR U, :
uc(t) UC
l ¢,
ue(t) = j i.(¢).dt
i.(t)=I2sinwr(4) < > [ =1|0(4)
. 1 . . 1 . 1 . _jg . 1 .
u. () = Ejzc(t).dt = _E']'\E'COS Of  Ug=—loe ' =—j—.I,
B 1 . . .
12 sincor - =g e I Ke s
Céng suat phan khang: Po cuwdng do cua qua )
O =Xcd¢

trinh dao doéng nang lwgng trong kho dién.
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Ru guX ’ / (]. (].
l11.5. Mach noi tiep R-L - C. .g_é ~A HC
R L c

U=U,+U,+U,

° [} i ° . i ° I‘(].L °
U=RI+jX, I+(—jX.).1 U, /
. X ]
U=[R+j(X, -X)II=2.1 \

Z=R+j(X,-X.)=R+jx U g

> Céng suat:

XS : P =R.I12=U.l.cos [W].
o : Q = X.I2=U. Lsing [Var].
2 . S=P+j(0,-0.) [VA]

S=[R+j(X,~ X)L =ZI*=U.I
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l1.6. Mach song song R//L// C.

. | . °
I, :E.U:g.U Ly
‘ ‘ ‘ . I I, I.C\V
[.=joCU=jb.U L I T
[, =—j—U=-jb.U
w.L
I:I'R+I'L+I'C =[g+j(b, —bL)].U:Y.U
_j'bL j-bc
. Y
:R
g
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Chwong 2: Mach tuyén tinh & ché dé xac lap diéu hoa

BACH KHOA

IV.1. Luat Ohm. |

U=Z.1  Z: tbng tré phirc twong dwong ctia nhanh
< VOi
\} _ Y.(.] Y: tdng dan phirc twong dwong cla nhanh
IV.2. Luat Kirchhoff 1. IV.3. Luat Kirchhoff 2.
> 1=0 YU=)E
nut vong vong
( ) ( )
IV.4. Luat can bang cdng suat.
. g g9 ZP ~0
ZS _ O < kin
kin Z Q — O
kin
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