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Ly thuyet mach II

I. Qua trinh qua do
1. Giéi thiéu
2. So kién
3. Phuwong phap tich phan kinh dién
4. Phwong phap toan tir

. Mach phi tuyén

. Duong day dai
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TRUONE BAIHOC I

Gi6i thicu (1)

« Tat ca cdc mach dién trong Ly thuyét mach I déu &
trang thai/ché do xac 1ap.

e Ché dé xdc ldp: moi thong 30 trong mach dién
(dong dién, dién 4 ap, cong suat, ning luong) déu 1a
hang so (mach mot chi€u) hoac bién thién chu ky
(mach xoay chiéu).

* Qud dé (T dién tiéng Viét): chuyén tir ché do nay
sang ché do khéc.

* Qud trinh qud do (ky thuat dién): qua trinh mach
dién chuyén tur ché d xac 1ap nay sang ché do xac
lap khac.
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1 thleu (2)

* Qud trinh qud do (ky thuat dién): qua trinh mach
dién chuyén tir ché d6 xdc 1ap nay sang ché do xdc
lap khac.

6 Q 6 Q
® 2 O Nt [
12 VDC tiay |12VDC

-

Ché do xac 1ap moi

Ché dj xac 1ap cil Qua trinh qua d9

0
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G10’1 thleu (3)

* Qud trinh qud do (ky thuat dién): qua trinh mach
dién chuyén tir ché d6 xdc 1ap nay sang ché do xdc

lap khac.
6 Q 6 Q
® i O ey
2 UF 2 UF
12 VDC A 12 VDC
uc (V)

Ché do xac 1ap moi

) I—

Ché dj xac 1ap cil Qua trinh qua d9

0
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* Qua trinh qua d¢ xay ra khi c6 thay do1 dot ngdt vé
cau truc hoac thong s6 cua cac mach dién quan tinh.

* Qudn tinh: c6 cudn day hoac/va tu di¢n.
« Mot s gia thiét don gian héa:
e Céc phan tir Iy tudng (dién trd cua cudn day bang 0, dién
tro cua tu dién vo cung 16n),
* POng tac dong mo 1y tuong:
e Thay khéa (K) bang R,
* R chi nhan cac gia tr1 0 (khi K déng) & oo (khi K mo),
e Thoi gian déng mo bang O.
 Luat Kirchhoff luén ding.
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1 thi€u (3)

Ché d6 cil =0 Ché d6 méi

ae o o b ae ?ﬁo o b ae *—eo o b

Rab — 0 Rab _
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BACH KHOA HAJNO

G10’1 thleu (6)

Cudn cam
trong mach
qua do

mét chiéu

Khong ngin mach

Tu dién
trong mach
qua do

mét chiéu

Khong hé mach
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Gii thidu (7)

* x(1)

So kién 2

Qua trinh qua do

So kién 1
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Ly thuyet mach I1

I. Qua trinh qua do
1. Gi61 thigu
2. So kién
3. Phuong phdp tich phan kinh dién
4.  Phuong phap toan tu

. Mach phi tuyén

. Duong day dai
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* Dinh nghia: gia tr1 (& dao ham cac cap) ngay
sau thoi di€ém dong mo cua dong dién qua
cudon cam & dién ap tréen tu dién.

* ZL(O)a MC(O)a i,L(O)a u,C(O)a i”L(O)a M”C(O)a X
* Vicc tinh so kién dua vao:
* Thong s6 mach ngay trudc thoi diém déng mé
(ché do ct): i; (—0), u-(-0),
e Hai luat Kirchhoff,
* Hai luat dong mo.

e

21 =
Vel i rem
=il

So ki€

https://sites.google.com/site/ncpdhbkhn/home 13




= _ e TRUDNE BAIHOC)

~ BACH,KHOATHAINO]}

SO’ k1en (2)

J(=0)

K\ £(+0)
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A
=
i
¥ -

Ham budc nhay don
u(t)):

1
0 <0

1(r) =
®) 1 =20

0 r<r

I(t—1) =
( ) |

TRUONE BAIHOC)

. BACH,KHOATHAINO I}

v1 1(¢) (hoac

, s i

i 1(¢)

[

0

[

—0

+0 T t
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" 1De(d) A W
0 t 0 5 t

t=0 t=3s
(o— e(1) ~ b as—s e(t)~ b
N7 N7

| |

1(t)e(t) I1(t—5)e(r)
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i

So kién (5)

Ham Dirac 0(1)

_d
o(t) = g 1(1)

o(1)

Td(t) =1 4

ot —T) :%l(t —T)
-0
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TRUONG BAHO C

So kién (6)

. Ludt/quy tac dong mo 1: dong di€n trong mot
cudn cam ngay sau khi dong mo zL(+O) bang
dong dién trong cudn cam d6 ngay trudc khi
dong mo i; (—0)

i (+0) = iy (=0)

o Ludt/quy tiac déng mo 2: dién dp trén mot tu dién
ngay sau khi déng mé u(+0) bang dién ap trén
tu di€n do ngay trudc kh1 dong mo uc( —0)

uUA+0) = u(-0)
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VD1

E=12VDC; R=6 Q; L=2 H. Tinh ,(0) &, (0)? X'—
t=0 R
Ché do cii Ché d6 moi CA) I
° —— o E
R R
® 3 @ L
E E I,
i (—0)=0 Ri +Li. =E

i (0)=i, (-0) — Ri,(O+Li)(0)=E

= [5,0)=0 - iy (0) == =%:6A/s
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v
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So kién (8)

VD2

R
E=12VDC; R=6 Q; L=2 H. Tinh i,(0) &i, (0)? %{-O—
Ché do cii Ché do méi <A§ R
R
’ E
CAS R CAS R
E E I

i, (0) =i, (=0) Ri +Lii =E
_E _ 12
" R/I2 6/2
=14 A ~ 0 (0)=

& Ri,(0)+Li.(0)=E

E-Ri,(0) 12-64 _
L 2

-6 A/s
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So kién (9)

VD3
E=12 VDC; R=6 Q; C =1 uF. Tinh u.(0) &u.-(0)? X-—
t=0 R
Ché d cii Ché do moi CA) ==
° —— o E
R R
0 c= (O c=tu
E E i /
u-0) =u.(-0) Ri.+tu.=FE du
. — RC—C +l/tC = F
=[ov i. =Cdu, | dt dt

— RCu,(0)+u.(0)=E
FE — —_
1cO) - 1270 _157 0 vy
RC  6.1.10
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So kién (10)
VD4
E=12VDC;R =6 Q; R, =3 Q; — !
C =1 yF. Tinh u,(0) &ul.(0)? % -1
Ché do cii Ché d6 méi CDE U
1] 1
U, SO N
R L R —L_ i, —1,—1.=0
QO T T el
l l, th Tyl = L&
1 (0) = 1o (~0) (Rofy ~the =0
—r=[12V i. =Cdu, ldt )

~ (R, +R)u. +RR,Cu. =R,E
- (R, +R)u.(0)+RR,Cu.(0)=R,E
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e
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So kién (11)

VD4
E=12VDC; R =6 Q; R, =3 Q; G = '
C =1 uF. Tinh u,(0) &u.-(0)? !
. R, —
Ché do cii Ché d6 méi CDE c
1 1
Uc
CT R, ?z CT) R, ?z
E S
ue(0) = u.(-0) (R, +R,)u.(0)+RR,Cu,.(0)=R,E
=E=|12V| _ (O)ZRZE_(Rl-l_Rz)uC(O)
¢ RR,C
—(6+
_3:12-(6 ?6)12 =|-4.10° V/s
6.3.1.10
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VD5 mL §§
E=12 VDC; R =20 Q; R, =45 Q; L =20 mH; C f—;)—‘
C = 4 mF. Tinh c4c so kién? O =

Ché d6 cii E R R,

i, —i.—1,=0

) RliL tu, Rziz = E> Loy

R,i, —u. =0

u, =0;i.=0 R,

E _ 12 _
R+R, 20+45

1. (0) = R,i,(0) =45.0,18=[8,31 V

0,18 A

(iL 0)=5,(0) =
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So kién (13)

VD5
__ —T 4
E=12 VDC; R =20 Q; R, =45 Q; L =20 mH; c 4
C = 4 mF. Tinh c4c so kién? O =
1, (0)=0,18 A; u.(0)=8,31V E R R,
Ché d6 moi :

( . of _
RlzL +LzL tu,. = E

<

i, =i =Cu,

(Ri, (0)+Li, (0)+u.(0)=E

]

i,(0) = Cu..(0)

(. _E-Ri (0)-u.(0) _12-20.0,18-8,31 _

lL(O) - - 3 -

L 20.10

i (0) 0,18

C 4107

=146,15 V/s

ue(0) =
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S O klen ( 1 4)
VD5 J?ﬂ_AEEI
E=12VDC; R =20 Q; R, =45 Q; L =20 mH; c f—‘()_‘
C =4 mF.Tinh cac so kién? C'D =
_)m r E Rl R2
i, L iy 2 :
L . 2
1), 2 i, (0)=0,18 A :
CT L Cl=—— - _ 1. Xét mach & ché do cu (khoéa ¢ vi tri cil),
C u.(0) =831V etn
R R 2. Timi;(0) & u(0),
LD S 3. Xét mach & ché do méi (khda 6 vi tri méi),
4. Viet h¢ phuong trinh dong nhéanh, thay thé
g g o WIS , =Li &i.=Cul.,
L | 4 5. Xét hé phuong trinh véi £ =0,
3 Ic Ri +Li +u.=E |6. Thayso (v6ii(0) & uc(0) & bude2) &
C’p : B gidi hé dé c6 7' (0) & ul. (0).
1
' Ri, (0) +Li, (0) +u,(0) = E (0)=0 A/s
i =cul0) (5 7wl (0)=46,15 V/s
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So kién (15)

VD6 M
—— = - - L —‘0_‘
e=60sin100r V; R, =20 Q; R, =100 Q; L=0,2 H; c t
C =0,4 mF. Tinh cdc so ki¢n? C’D ==
Ché d9 cil _ e R R,
. E '
1= R/ jaC)
R, + jeol +-2—02 -
R, +1/ jowC 2"
_ 60
45(1/ j100.0,4.107) K,

20+ 7100.0,2 + =
45+1/ j100.0,4.10

=2,30/7,77° A - i, (1) =2,30sin(100 +7,77°) A
1,(0) =2,30s1in(100.0+7,77°) =2,30sin(7,77°) ={0,31 A
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So kién (16)

VD6 M
L

e=60sin100f V; R =20 Q; R, =100 Q; L=0,2 H; c f—‘()_‘
C =0,4 mF. Tinh céc so kién? C’D =
Ché do cii e R R,
I, =2,30/7,77° A
R,(1/ ja) iy
C _IL R +1/ i
X jaC
: -3 R,
_ 30,7 770 45(1/,j100.0.4.10 2
45+1/ j100.0,4.10
=55,71/ —68,20° V - u,(r) = 55,71sin(100z —68,20°) V
u.(0) =55,71sin(100.0 - 68,20°) =55,71sin(-68,20°) =|-51,72 V
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So kién (17)

VD7 7
L=1H; C—lmF T1nhcacsok1¢n‘7 L P R,
; 2
Ché do cu 20
a:i1+i2—i3:O R ) 1 T
X Rlil +R3i3 +u, = E1 > E2 . El
R2i2 +R3i3 +uC = E1 .
i, =0, u, =0 ) C==
- L »
E, 120 2

lO—lO——:—_3A . . .
. 0) =7,(0) R+R. 10+30 i 17121 X
\

kuc (O) — El — R3i3 =130 V
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So kién (18)

VD7

E, =120V, E,=40V; R, =10Q; R, =20 Q; R, =30 Q;
L=1H; C=1mF Tinh cac so kién?

Ché do mo1

e . . .
a:i,+i,—i,=0

J Rlz1 —R212 —u,tu, = E2

Rzlz + R3l3 TU. = E1 B Ez

u, =Li, i, =Cu,

(" [ . __

Ri, = R)t, —u, + Lill =E,
\R2Cu'c +Ri,tu.=E —E,

!
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So kién (19)
VD7 7
E, =120V, E, =40 V; R,=10Q; R, =20 Q; R, =30 Q; (=—
L=1H; C=1mFE Tinh cdc so kién? L R R,
2

Ché do méi S
(i1+Cuér _i3 =0 R 2 1 T

R L, —RZCM'C —U, +Li = E, ,E
\chué + Rty tue = B~ E, ta
(i ' ' C=—
i, (0)+Cu.(0)-i,(0)=0 .
—~ 3R (0)—R,Cu.(0)—u,.(0)+Li0) =E, | ;32
\RZCM,C 0)+ R3i3 (0)+ Ue (0) = E1 - Ez lR 2
1
L,
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Sdklen (20)

VD7 .
E, =120 V: E, =40 V; R, = 10 Q; R, = 20 Q: R, = 30 Q: C==
L—lfH C = 1 mF. Tinh cic so kién? \ L R, R;
i (0) +Cul.(0)—i,(0) =0 * 0
<Ri(0)—R,Cu,.(0)—u.(0)+Li(0)=E, > R, 2 1 é}D
R,Cul-(0) + Ry (0) +u,(0) = E, ~ E, EQCED , E
i (0)=3 A; u.(0)=30V / .
3+Cu.(0)—i,(0) =0 C=—
- <3R —R,Cu,(0)-30+Li (0) = E, %L R,
R,Cut,.(0) + Ryi,(0)+30 = E, ~ E, i i
[i7(0) =24 A/s R,
. (0) = =800 V/s E,
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So kien (21)

VD8 . t =0
al R A
J=5ADC); R, =10Q; R,=20Q;L=2H; 2 2
C =5 mF Tinh céac so kién? C 1
Ché db cii T
R
u, =0; i, =0 1 b L J

L 2 T L]
| R
i 0)=R—)—=10—>_=[L67A|] fh if]| \
R+R,~ 10+20 -

u.(0) = R,i, (0)=20.1,67=[33,33 V p LD J
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VD3

e
T
g T

e

So kién (22)

J=5AMDC); R, =10Q; R, =20Q; L=2H;
C =5 mF. Tinh céic so kién?

Ché do mo1

4 . . .
a:i +i.+i, =0

AR —u, =0

u.—u, =0

I\

—

Ri (0)

=uc(0)

u.(0) = Li, (0)

—><R111:M

(i, (0)+Cu,(0)+i,(0)=0

L i(0) =

16,67 A/s

> u-(0) =

https://sites.google.com/site/ncpdhbkhn/home
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i, +Cu,+i, =0

C

_— o f
U = LzL

—1000 V/s

. t=0
a R
C|l |
R
1 b L J
iril Lf
U | §1;
()
dl
Cb L



So kién (23)
VD9 =0
’ I, o o
E=12VDC; R, =6 Q: R,=3Q: L=2H: 1151 i al L
C =5 mE Tinh cdc so kién? (A 't <$> e
Ché do cii ok C
o e E R)p
i, (0)=i. =0 NS W
{i+2i—iR—iL:O 17 "= iaﬂ L.
: : B R lcY
Ri+Rji,=E 1 { </A}>J U C?=
i =24 A S u (0)=Ri,=|7,2V] [E“~—2F—R],
Ché d6 méi . In 2O
i+2i-i,—i. =0 (3i—i,—i, =0 | Ril— 4 L
: —— : . 9) 1 ' Ly
IR+ R, =0 - Ri+R)i, =0 </Ar uCC
— . . 21 |~
u, tu, —Rji, =0 \Li} ue —Ryip =0 | S
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So kien (24)
VD9 !
E=12VDC; R, =6Q; R,=3Q;L=2H;

C = 5 mF Tinh cac so kién? (A 2 @> 1

Ché do méi
3i—i,—i, =0 : :
Ri+Rji, =0

Li, +u. —Ri, =0

(3i(0)~i,(0) =i (0) =0

N\

L |i(0)=-3,6 A/s

— < RIZ(O) +R2iR (O) :O L > a
. : L
Li! (0) +u,.(0) = Ryii, (0) =0 R ] it
e o200 i B | u 5
lL uC - uc( ) C C 21 RZb
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So kién (25)
VD10
R, =R, =10kQ; C, =20 uF; C, = 100 pF; W a b
E1= 4\?, Tinh cdc scl)' kién cua urz‘? t =._O 2 %%@_.
ur
¢a (O) — O; ur (O) — O CA E —_— —
\ G, ol
¢b _ur B ’ ® ® °

=C.u —
2 U

$.=9,

4.0 -1, 0)
R

=Cu.(0) - |u.(0)=0

2
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So kién (26)
VD11 .
| a R T
E =120 V; J =510 AR, =10 Q R, =20 Q5 R =30 ;| [] >
.=0,2 H;C =0,4 mF. Tinh cdc so kién? e L R
Ché d6 cii - I ;
J =0
E p L J
: E _ 120 _ .
R+R,  10+20 al R,
1 2 R
1
E 120 . R
0)=u, =R =20 =80V | u.|=/— 3 |
e O =t =R R R, T 10420 ‘ g
E b L
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SO’ klen (27)
VD11 .
| a R T
E =120 V; J =510 AR, =10 Q R, =20 Q5 R =30 ;| [] >
.=0,2 H;C =0,4 mF. Tinh cdc so kién? e L R
,0)=4A;u.(0)=80V - T U é}
Ché do méi , )
(a: iy —i.—i, +J =0 E b
. — | t I
<R11R+MC—E lu(? '_Ri
Rji, +Li —u.=0 | |C .
= = — l /
(i —Cul.—i, +J =0 b "
S 3Ri,*u.=E Vs J

. of _
Ryi, +Li, —u.=0

https://sites.google.com/site/ncpdhbkhn/home
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So kién (28)

VD11 .
| a R T
E =120 V; J =5.1(t) A;R, =10 Q; R, =20 Q; R, =30 Q; R 2
.=0,2 H;C =0,4 mF. Tinh cdc so kién? e L R
i, (0)=4A;u.(0)=80V T I ;
i, —Cu,.—i, +J =0 E b L J

‘Ri,+tu.=FE
Ry, +Li; —u. =0

ir(0)=Cuc(0) =i, () ==j (70 =0
Riy(0)+u.(0) = E e
\R,i, (0) +Li; (0) —u.(0) =0

N

—

u-(0) =12500 V/s
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So kien (29) 1207,
vD12 L R ‘ L, " R,
E=120V: R, =10Q: R, =30 Q: L, = | H: L,=2H. |[— V¥ l. n
1 2
Ché do cii @ E
ey = E 21200 |
R 10 L, R ‘
e o @ N > o
iz(—()) =0 A Iy
E
L (—0) #i,(-0) 4@
Ché do méi L R L, R
e )

Y )
i (0)=i,(0) i q

REUCE —O

Luit ddng mé tong quat
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o kien (30)

: __.:_

o Ludt/quy tac déng mé tong qudt 1: tong tir thong
trong mot vong kin ngay sau khi déng md 2 ¥(+0)
bang tong tu thong trong vong kin d6 ngay trudc
khi déng mo 2 ¥(-0)

2 P(+0) = 2P(-0)
o Ludt/quy tdc déng mé tong qudt 2: tong dién tich &

mot dinh ngay sau khi d6ng md 2¢(+0) bang tong
dién tich & dinh d6 ngay truéc khi déng mé 2.g(-0)

2.q4(+0) = 2.q(-0)
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==
T
AW T

So kién (31)
VD12
E=100V: R, =10Q: R, =30 Q: L, =4 H: L,=1H. |[— V¥
Ché d6 cii

€ do cu OE
i(0)=E/R =10A; i (-0)=0 —/

Lot
il
2 W(=0) = Liy(=0) + L,i, (=0) _rrl;\_ . J_m g
b
L,
U A @ N

e

Ché d6 moi I, R
2 #(0) = L (0)+ Lir(0) =L, (0) + Lis(0)  — 01, T

S w(-0) =S () —(f

_ Liy(=0) + L,i,(=0) _ 4.10+2.0 _
L +L, 4+1
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- i1 (O)

8A|=1,(0)




Sokien 32) 0%

VD12 L R, ‘ L, R,
E=100V: R =10Q: R, =30 Q: L, =4H: L,=1H. |—f YV . —

b L
i(0)=8A @E
(R+R)i+ (L + L)' =E L R, L, R,
= (R *+R)i(0)+(L +L)i'(0)=E - ’ T
O
L 70y = EZRAR)I0) _100-(10+30)8 _r— 72—

L+L 4+
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VD13 ' ,'zié& |
R Ly 1,Y
E=120V; R=10Q; C; =1 mF; C, =2 mF. ——
Ché do cii ¢ ¢,
Ri,+u. (-0)=E o
l, =0 > u,(-0)=E=120V ?; R Z_L
1Y 2
., (—0) =0 CD i
¢ C,
Z q(=0) = Cue, (-0) + Cue, (-0) = Cue, (-0) E .
Ché do méi _
ZQ(O) = G, (0)+ Coue, (0) = (C, +Cy)ue, (0) LR LIL I f

2q(=0) =2 q(0) - Cue, (=0) = (C, +C, ), (0) @ (/71( C,

Cluc1(_0) _1.120 _
C+C, 1+2
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- us(0) =

40V|=u,,(0)




VD13 ' t .
R 11( 12
E=120V; R=10Q; C; =1 mF; C, =2 mF. ——
e (0) =u.,(0) =40V G C,
(i, =i +i ’

leR tu, = E

((« __ [} [} _ [} [} _ [}
lg = C1uc1 +C2ucz - C1uc1 + Czua - (Cl + Cz)ua

leR tu. = E

(i,(0) = (C, +C,)u,(0)
Ri, (0) +u,,(0)=E

= R(C, +C,)u-(0)+u. (0)=E

E-u,0) _ 120-40
R(C,+C,) 10(1+2)107
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= TRUGRETSATHOC T

'BACH,KHOAJHAINO]I

.Z);kn (35)

* Dinh nghia: gia tr1 (& dao ham cac cap) ngay
sau thoi di€ém dong mo cua dong dién qua
cudon cam & dién ap tréen tu dién.

* 11 (0), uc(0), i’L‘(O)a u'c(0),17(0), u”(0), ...
* Thuong tinh bang phuong phap dong nhanh.
» So kién PHAI 1a sb thuc.

» So kién KHONG PHALI 1a s6 phec.

* So kien KHONG PHALI 12 ham sb.
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Tﬂuﬁmﬁnm HOCE

. BATHKHOAJHAINO])
Ly thuyet mach m

I. Qua trinh qua do
1. Gi61 thigu
2. So kién
3. Phuwong phap tich phan kinh dién
4.  Phuong phép toan tu

. Mach phi tuyén

. Duong day dai
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e | muﬁms BAIHOC

_____ ~ BACH,KHOAHAINQ]

Phu()’ng phap tich phan kinh dién (1)

7y n e
<A>e(t) L +

1

!

Nghiem qua do Nghiem tu do

Nghiem xac lap
x(t)=x,()+x,(t) x, (1) x,, (1)
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VD1 K —

E=24VDC; R=25Q;L=5H; C=50mFE v R

L. i,(0)=0;i",(0) = 4.8 Als; C
2. i) =0:;
3. Nghiém tu do:
a) LCp>*+RCp+1=0,
> p =4 p =1 L Tihedesokien: |
2. Tim nghiém xac 1ap x,,(1);

b) iilt) = Ae™ + Be™, 3 Timoghém tgdo: |

4. A — —196; B — 196; Cl) lﬁp phU’O’Ilg trinh déC tru’ng & glél,
5. |i(f) = 0 —1,6e4 + 1,6~ A| |1 victnehiém tudox(0;

4. Tim cac héni sO tich ihﬁn;
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: S — TRUDNG BAI HO G
-5 o e TR e e - b et

Ve | BA'CH,KHOAHAINQ]
Phuong phép tich phan kinh dién (3)

1. Tinh cac so kién (da co o phd‘n trieoc);

2. Tim nghiém xac 1ap (dung cdc phuong
phap élo‘ng nhdnh, the nut, dong vong,
xep chong, mang mot cua, mang hai
cua,...) trong Ly thuyet mach I);

3. Tim nghiém ty do:

a) |Lap phuong trinh dac trung (& giai;

b) Viet nghiem tu do;

4. Tim cac hang so tich phan;

5. Tong hop két qua: x(7) = x,(f) + x,(¢).
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Lap phu:()’ng tr1nh dac tru:ng (1)

VD1 S
E=24VDC; R=25Q; L=5H; C=50mF v R
Ri, tu, +u. =0 CADE L
] Cyp i)
~ Ri +Li +—Iz dt =0 C I‘A
i, =Ae" | Cach 1 R _5
— RAe” + LApe” +ie’” =0 L

C C it (@)
1 g |—‘—l

Cp R

~|LCp*+RCp+1=0 RS LP?
|
|
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Lap phu:()’ng tr1nh dac tru:ng (2)
VD1 ><\‘/. L

E=24VDC; R=25Q;L=5H; C=50mFE R

OLE

C lg)
=
Cach1l R -
Ri +Li +—jl dt=0 - |LCp>+RCp+1=0 L
C ‘ltd(t)
Cach 2 C.
a R
Zab:R+Lp+L:O—> LCp® +RCp+1=0 1 LP?
Cp P
Lo |
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VD1

Lap phu:o’ng tr1nh dac tru'ng (3)

E =

24VDC; R=25Q; L=5H; C=50mF.

Zab

1. Xét mach dién ¢ trang thai moi

(khoéa da chuyén sang vi tri mo1);

2. Tat (c4c) nguén doc lap (néu co);

3. To4n tir héa cdc phan tir:
(R R; L - Lp; C-»ij'

Cp

4. Chon hai diém bat ky sat nhau a

& b, tinh tong tro vao Z,,(p);

5. Cho Z,,(p) =0 = p/tr dac trung.

]
=R+Ip+— =0 |LCp>+RCp+1=0

Cp
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THUUNG BA L H O G

Lap phu:o’ng tr1nh dac tru:ng (4)

VD2 .
L=1H; C—lmF L . R3
2
R,| R, +L =0
Cp > +42p+800
Zab:R1+Lp+ —p P R 2 1 T
R, +R, s L p+20 1
Cp L, E,
Zab:O — p2+42p+800_0 C 1 .
+ 50( p* +42p +800 —=
Z,=R,+ l +R3(R1 Lp) — (p p ) Iy Cp »
Cp R, *R +1p p(p +40) R,

1
+ + ¢
(%, Lp)(Rz CpJ_SO(p2+42p+800) b d f
- p”> +30p+1000

Z. =R+

ef

1
R+Ip+R,+—
1 P 2 Cp
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Lap phu:()’ng tr1nh dac tru:ng (5)

VD3 : t =0
J=5ADC); R, =10Q; R,=20Q;L=2H; R, 2
C=5mF C 1
R
1 L J
- 1, Rip :10(p+10)2 C a: 1 )
a + + -
Z., =0 |10(p+10)* =0 R, Lp
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Lap phu:()’ng tr1nh dac tru:ng (6)

VD4 t =0
. IO e's s W
E=12VDC; R, =6 Q: R,=3Q: L=2H: 1>§R i al L
C=5mFE N .2 ! na
Cp L 4 L 2 2.b
) Rl l aI LA u 1 Rl l 4 L
2 I/tab th = ;b 2 <? C==
21 Y 21
N Ry - R
a b th p th L
—_— A —_—
i__ « C) Ey cl
Cp _ D
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Lap phu:()’ng tr1nh dac tru:ng (7)

VD4 =0
T
E=12VDC; R, =6 Q; R, =3 Q; L =2H: 113 = al .
C=5mE N .2 ! na
Z =R, +Ip+ <> $> ¢
P op E| 7| Rp
=i 9 1a
u
2 U.p th_ -
21 Rlby 1
— L R,=120 1
B \ ~Z,=1,2+2p+ -
LI PR ’ 5.107 p
Rl R2 . >—>¢a:1,2V:uab 5
y 2p - +1,2p+200
i=—¢ /R =

P
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Lap phu:()’ng tr1nh dac tru:ng (8)

VD5
E=120 Vi J =510 AR =10 0 R, =20 Q: R =30 ;| [] )
1.=0,2 H;C =0,4 mF. e R
— I | 3
L
E b L? J
| al ! |
1 R (R, +Lp) R
Zbc - t 1 > Rl ?
Cp R +R,+Lp 1 R
L 1 3]
~|10p* +3500p +375000 . cl Cp
p(p +150) b Lp

https://sites.google.com/site/ncpdhbkhn/home

59



B — TRUONGBAIHOC NS

L BAGH KHOAHAINO
Phuong phap tich phan kinh dién (3)

1. Tinh cac so kién (da co o phd‘n trieoc);
2. Tim nghiém xac 1ap (dung cdc phuong
phap élo‘ng nhdnh, the nut, dong vong,
xep chong, mang mot cua, mang hai
cua,...) trong Ly thuyet mach I);
3. Tim nghi€ém tu do:
a) Lap phuong trinh dédc trung & giai;
b) | Viet nghi€m ty do;
4. Tim cdc hang s6 tich phan;
5. Tong hop ket qua: x(¥) = x (1) + x, (7).
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1et nghlem tur do (1) _

—b++b* -4 —bxA
ap2+bp+c:O—>pL2: b \/2a ac _ Za\/_

A>0: x(t) = Ae” + Be™

A=0: x(t) =(A+Bt)e”

—at

A<O,p,=-azx jw: x(t) =(Acosar + Bsin ar)e

=Me ™ cos(ax + 0)
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VD1

0,25p> +1,25p+1=0

VD2
10(p +1())2 =0

VD3
p2+42p+800=0

1et nghlem tur do (2) '

- pl :_1; p2:_4
- x(f)=Ae™" + Be™

- pl — p2 — _10
- x(1) =(A+Br)e™

- p, =—21,00% jl18,95

— x(t) = (Acos18,95¢ + Bsin18,95¢)e™"

= Me™" cos(18,95t + O)

https://sites.google.com/site/ncpdhbkhn/home
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e TRUONG BAIHOC S

d BACH,KHOA|HAINO)
Phuong phap tich phan kinh dién (3)

1. Tinh cac so kién (da co o phd‘n trieoc);
2. Tim nghiém xac 1ap (dung cdc phuong
phap élo‘ng nhdnh, the nut, dong vong,
xep chong, mang mot cua, mang hai
cua,...) trong Ly thuyet mach I);
3. Tim nghi€ém tu do:
a) Lap phuong trinh dac trung & giai;
b) Vi€t nghi€ém tu do;
4.1 Tim cac hang so tich phan (dwa vao so
kien & nghiem xdc lap);

5. Téng hop K&t qua: x(r) = x(7) + x, ().
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0,25p% +1,25p +1=0;i(0)=0,18 A; '(0)=0; i (1) =0

p=-1p,=—4 i ()=Ae" +Be™
S i) =i (1) +i,(t)=0+Ae” +Be™ = Ae” +Be™

t:0:A+B:O’18 _){A:O,24
'(t=0)=(-Ae'—4Be™)| =-A-4B=0 [B= —0,06

i(1=0)=(Ae” + Be™)
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E=12VDC; R =20 Q; R, =45 Q; L =20 mH;
C =4 mF.Tinh dong qua dg?
i (0)=0,18A; i (0)=0

v'| 2. Tim nghiém xac 1ap x(?);

CRED S |
v'| @) 1ap phuong trinh dac trung & giai;
v'| b) viét nghiém tu do x,,(2);

4. Tim cac héni s6 tich ihﬁn;
- (20.107°)(4.107) p* +20(4.10H)p +1=0 = p, =—987,3; p, =12,66
1 2

. _ -987, -12,66
i, (6)= Ae*" Y + Be
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LCp°+RCp+1=0




C =4 mF.Tinh dong qua dg?

E=12VDC; R =20 Q; R, =45 Q; L =20 mH;

i.(0)=0,18A; i’ (0) =10

1,@)=0;1,(1)= Ap 873 4 gp12:601

i) =i,(t)+i, (1)

— O+Ae—987,3t +Be—12,66t

A —987.3f ~12.661
= Ae + Be

{i(O):A+B:O,18

NS

2. Tim nghiém xac l1ap x,,(1);

>
(C
~

a) lap phuong trinh dac trung & giai;
b) viét nghiém tu do x,(7);

4. Tim cac héni sO tich ihﬁn;

AN

i (0)=-987,3A-12,66B =0

S A=-0,0023;: B=0,1823 - |i(t) =—0,0023¢7%"" +0,1823¢7 > A
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E=12VDC; R =20 Q; R, =45 Q; L =20 mH;
C =4 mF.Tinh dong qua dg?

i(f) =—0,0023¢""" +0,1823¢ %" A

0.3

0. 16

0.14

0.1z

0

it e

o O N VOO
0.0
0.0t

0.0 —

o i - i a i
-0z 1] 0z 04 0g 0z 1
tis)
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THU[TNE - .

VD2
E =120V E,=40 V; R, = 10 Q; R, =20 Q; Ry = 30 Q; C=—y”c
L=1H:; C=1mF Tinh u(t)? L R R,
1. (0) =30 V; ul.(0)= =800 V/s =0
( :. +. . :O N 2 1
a l1 12 l3 Rl CT? T
SIRTL, —R,i, —u,. tu, =E E E
1.1 2? c YL 2 w = -10V =u, (1) 2 b
Ryl ¥R, tu. =E — L, *
u, =0; i, =0 J =
L
p°+42p+800=0 - p,, =—21,00+ j18,95 R,
Sou, (1) = e (Acos18,95¢ + Bsin18,95¢) ’ b ;
g (6) = 10, (1) + 10, (1) g -0
=-10+e " (Acos18,95¢ + Bsin 18,95¢) — 1]

https://sites.google.com/site/ncpdhbkhn/home 68



TRUONES, R

VD2
E =120 V: E,=40 V: R, = 10 Q; R, =20 Q; Ry = 30 Q; C=_y”c
L=1H:; C=1mF Tinh u(t)? L R R,

u.(0) =30 V; u’.(0)=-800 V/s

t=0
ue (1) ==10+¢ " (Acos18,95¢ + Bsin18,951) NG
u.(0)=-10+e>"?(Acos0+ Bsin0) =-10+ A =30 EQCED b E
- A=40 - u.(t)=-10+e""(40cos18,95¢ + Bsin18,95¢)
u.. (1) =—21e™" (40 c0s18,95¢ + Bsin 18,95¢)
+e72"(~18,95.40sin18,95¢ +18,95B cos 18,95¢)
= u. (0) =217 (40 cos0 + Bsin 0) + ¢ (~18,95.40sin 0+18,95B cos 0)
=-21.40+18,95B=-800 - B=2,11
— |u(f) = =10 +e7"(40,00c0s18,95¢ +2,115in 18,95¢) V
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VD2

L=1H: C=1mFE Tinh uc(t)? L R R,
u.(t) =—10+e 7" (40,00 cos 18,95t +2,11sin 18,95¢) V ; -0
5 T T T T T 2 1
" \ R
i E, b E
20
B SN O SR
=
I SR
= 5 e e e e e e e e B e e e e e e e e e e e e e e e e e

15 1 1 | 1 l
-0 1] oz 04 05 0s 1
tiz)
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THUUNG =

VD3 . t=0
a R !
J=5ADC); R, =10Q; R,=20Q;L=2H; 2 2
C =5 mF. Tinh i,(£)? C 1
i,(0)=1,67 A; i\ (0)=16,67 A/s T i
i (1)=0 R
xl( ) 1 b L ]
10(p+10)> =0 - p, = p, =-10 ¢
~ i,(t)=(A+Br)e™" a
{ il iC f
S0 () =i, (D) +i, (1) =0+ (A+Br)e = (A+Br)e”
- -10.0 —|Uc ¢l
i,(0)=(A+B.0)e"" = A=1,67 C
—10¢ =101 /
i' (f)= Be " =10(A + Br)e™ R b L

- ;(0)=B-10A=B-16,67 =16,67 — B =33,33

= |1, (1) =(1,67 +33,330)e™ A
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VD3

J=5A(DC);R =10Q; R, =20Q; L=2H;
C = 5 mF. Tinh i,(£)?

A

i, (1)=(1,67+33,330)e”" A

) t=0
a R2 ! ’
C| 1
— iL

|b L J

0.2 0 0z 04 0f 08 1
t(=]

https://sites.google.com/site/ncpdhbkhn/home
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VD4

TRUDNE [BA 1/ HO C

Phu’(mg phap t1ch phan klnh dlen (12)

t=0

C =5 mE Tinh uc(£)?

E=12VDC: R, =6 Q; R,=3 Q:; L=2H; P Sl al .

g
-

0 (2 ’ 121<’Af> “e

U (0)=7,2V; ul-(0)= C
_ Rlp

u,(t)=0 . .

2p° +1,2p+200=0 - P, =-0,30% ;10,00 N ‘.\,—al,(‘r‘r\;

l , L
= u, (t) = (Acos 10z + Bsin 101)e ™ 1, i i\
Soup () = uy () +u, (t) = (Acos 10t + Bsin 10¢)e ™" $> b
_ R
1-(0) = (Acos10.0 + Bsin10.0)e "’ = A =7,2 . . Zlb

- (0) = (=725in10.0+10B c0s10.0)e ™" =0,30(7,2c0s10.0 + Bsin 10.0)e ™’
=10B-0,30.7,2=0 - B=0,22

—

uC (t) - (732 COS IOI + 0,22 Sin IOt)e_O,30l V
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Phu:ong phap t1ch phan klnh dlen (13)
VD4 =0
E=12VDC: R, =6 Q; R,=3 Q:; L=2H; 1'>§R z al .

C =5 mF. Tinh uq(1)? (AD £, R <$> u if
(1) = (7,2cos 10t + 0,22 sin 10¢)e " V 7 o c|C

i
g T T T

-

tiz]
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Phu’(mg phap t1ch phan klnh dlen (14)

VD5
] +
= { ?
E = 4V. Tinh u,(1)’ Y= >T;@—~
u (0)=0; u.(0)=0 CA > |- 2 | u
Tat ca cdc dong xac 1ap déu bang 0 C G, v

:¢b:¢a:4V ® ® *

- uxl
¢ — 3 *—0— —._a >? o o
Lt =Cu = R -
RZ 27r . ¢a ur zczu: n RZ u
R, E —
o

¢b :¢a 7o ¢a :ur +R2C2M; ] C2 Y
E-¢ A
a=C
Rl 1¢a
—_— + g
o E (urRR2C ot,) =C,(u,+RCu)=C(u +RCu)
2
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murfml.; o

Phu’(mg phap t1ch phan klnh dlen (15)

VD5

E = 4V, Tinh u,(1)? V] " [p—e
t=0 R, 7

u,(0)=0; u,(0)=0;u, =4 2

-
[
I
|
I
|
=

B *RGU) - e w +RCu) ;
Rz r r ® ® °

L RICCu! + Ry(C+ Cul +u, =E - 0,2u" +1,2u. +u, =4
0,2u; +1,2u’ +u, :O}

L (0,2p*+1,2p+D)Ae” =05 0,2p*+1,2p+1=0
- p==1; p,=5 > u,(t)=Ae" +Be™
Su () =u,(t)+u,(1)=4+Ae” +Be™

u (0)=4+A+B=0 {A:—S
u (0)=-A-5B=0 B=1

u = Ae”

r

S lu (t)=4-5¢"+e' V
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Phu:ong phap t1ch phan klnh dlen (16)

VD5

E = 4V, Tinh u,(1)? ’ >T
R,

u (1) =4-5¢"+e> V CA £ _

as ... ....................................................................................... —
P oo P o
—_ A A B e T ST —
= : :
= : :
15k PRI P -
os - -
o i i ! !
u| 1 2 i 5 &

3
1(z)
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VD6
e =60sin 1007 V; j =5sin(1007 +30°) A; R =20 Q;
L=0,2 H; C=0,4 mF. Tinh i(¢)?
i,(1) = j(t) - i(0)=5sin(100.0+30°)=2,5 A
: | 5/30°
UO =J . = . -3
jaC  j100.0,4.10

=125/ -60° V

= uy(t) =125sin(100¢ —60°) V
- u~(0) =125sin(100.0 -60°) = -108,25 V

Ri+Li' +u, =e=60sin100¢
— Ri(0)+ Li'(0) +u-(0) =60sin(100.0) =0
Ri(0)+u-(0) _ 20.2,5-108,25

L '(0) = - = 291,25 A/s |

L 0,2

https://sites.google.com/site/ncpdhbkhn/home
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VD6
e =60sin 1007 V; j =5sin(1007 +30°) A; R =20 Q;
L=0,2 H; C=0,4 mF. Tinh i(¢)?

i,(0)=2,5A; i;(0)=-291,25 A/s

i = E
Y R+ jwL+1/ jaC
60

=2.91/14,04° A —

20+ j100.0,2+1/(j100.0,4.107) ¥
/

S i, (1) =2,91sin(100f +14,04°) A

1 _LCp*+RCp+1
Z, =R+Lp+— = EP T RCP

Cp Cp
~ LCp*+RCp+1=0=8.10"p* +0,008 p +1

~ p=-50% ;100 - i, (1) = (Acos100z + Bsin100t)e™""
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VD6
e =60sin 1007 V; j =5sin(1007 +30°) A; R =20 Q;

L=0,2 H; C=0,4 mF.Tinh i(¢)?
i,(0)=2,5 A; i,(0) ==291,25 A/s

i (£)=2,91sin(1007 +14,04°) A
i (t)=(Acos100r + Bsin100r)e™" A
L) =i, +i, () = 2,91sin (1007 +14,04%) + (A cos 100z + Bsin 1007)e™
1(0) =2,91sin(14,04°) + A =2,5 - A=1,79
i'(t) =291cos(100z +14,04°) + (-100A sin 100z + 100 B cos 100t )e ™"
0e™"" (Acos100¢ + Bsin100¢)

i'(0) =291cos(14,04°)+100B —50A ==291,25 . B=-4,84

= |i(t) =2,91sin(100z +14,04°) + (1,79 cos 100t — 4,84 sin 100)e ™" A
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VD6
e =60sin 1007 V; j =5sin(100r +30°) A; R =20 Q;
L=0,2 H; C=0,4 mF.Tinh i(¢)?

]

i(t) =2,91sin(100z +14,04°) + (1,79 cos 100t — 4,84 sin1001)e>" A

! T ] 1 |
sl f §
N ki ek XN BN
ol . AT A AT ]

=
I UL N A A A _
at g .
Lo V _________ 1l V ____________________________________________________________________ i
5 | v i | ] l
a2 4.1 n] (1R ] o2 a3 1R}
=)
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THU[TNE - .

VD7

Phu’(mg phap t1ch phan klnh dlen (21)

L =0,2 H;C =0,4 mF. Tinh i,(¢)?

E=120V; J =5.1()A;R, =10 Q; R, =20 Q; R, =30 Q;

i (0)=4A;i (0)=0
J+EIR

=0 ¢ = L =113,33 V
Z 4. 1/R +1/R,
ix,:¢“ 11333 o
R, 20

10 p* +3500p +375000 — p,, =175 j82,92

i () =(Acos82,92t +Bsin82,92)e ™

i, (t) =i, +i,(t)=5,67+(Acos82,92t + Bsin82,921)e™""

https://sites.google.com/site/ncpdhbkhn/home
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THUUNG =

Phu’(mg phap t1ch phan klnh dlen (22)

VD7 .
E=120 V; J =5.1() A;R, =10 Q; R, =20 Q; R, =30 Q; >
, . Rl
L.=0,2 H;C =0,4 mF. Tinh i,(f)? C R
= 3

i (0) =4A; i (0)

=0

ly

i, (1) =5,67+(Acos82,92t+Bsin82,92t)e”' ™ g b L J

i (0)=5,67T+A=4 _ A=-1,67

l,L (t) = (—82, 92 Asin 82,92t +82.92B cos 82, 92t)e—175t
—175(Acos 82,92t + Bsin 82,92¢)e '™

i (0)=82,92B-175A=/0 — B=-3,52

NEOE

5,67 — (1,67 cos82,92¢ +3,52sin82,92¢)e™' ™" A
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Phu’(mg phap t1ch phan klnh dlen (23)

VD8 t:0§<.
E=100V;R,=10Q; R, =30Q; L,=4H; L,=1H. L R, ‘ L, 'R,

Tﬁlhll‘7 Y )] o
i (0)=8A: i'(0)=—44 A/s L L
1(0) 1(0) \E

E 100 _/

i, = = =2,5A
R +R, 10+30

N e G W > e CY ()|
R+R,+Lp+L,p=0 L R L, RZT
p=—(R,+R,) /(L +L,)=-8 @E
iltd:Ae_St
.. . -8 (YY) | o (Y Y ) |

i(0)=2,5+A=8 - A=55

i =|2,5+5,5¢% A
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Tﬁ%ﬁﬂlﬂﬂﬂ O e

VD9 . ¥
E=120V; R=10Q; C, =1 mF; C, = 2 mF. Tinh u¢ R ) r=0 i)Y
u~(0)=40V; u.(0)=2666,67 V/s —

G G,
Rig tuc, = E :
ip =0 > uoy =E =120V . )
11 * R iy ¥
A
+ _
R4+ GpGp _30p 1000:0 - p=-3333 <> C C,
CGp Gyp ’
Ucta =Ae™ Uy = Ucrg TUeg = 120+ Ae™ = !
U (0) =120+ A =40 — A=-80 | |
- |ug, (1) =120—80e™* V Cp C,p
¢ 85
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TIII.I’II'NE ﬂﬂl

BACHKHOATHATNO 1IN
Phu:ong phap thh phan kmh dién (25)

2. Tim nghiém xac lap x,(?);

a) lap phuong trinh ddc trung & giai;
b) viét nghiém tu do x,,(¢);

4. Tim cac he‘mi sO tich ihﬁn;

https://sites.google.com/site/ncpdhbkhn/home
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.-. .":1-

Ly thuyet mach II

I. Qua trinh qua do

1. G161 thigu
2. So kién

A

3. Phuong phdp tich phan kinh dién

4. Phuong phap

toan twr

a) Bién doi thuin Laplace
b) Bién doi ngwoc Laplace
¢) So do toan tir

d) Giai bai toan qua d9 bang phwong phap toan tir

Mach phi tuyén

. Duong day dai

https://sites.google.com/site/ncpdhbkhn/home
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TRUONG SaTHOCH

Giéi bal todn qua do

(Hé) phuong trinh vi phan

BACH KHOA HAINO])

Mach dién trong mién thoi gian

Ju(@), i(0)] =

Bién d6i thuan Laplace

(He) phuong trinh dai sO

trong mién toan tu

(BO) nghi¢m trong
mi€n thoi gian

u(t), i(1)

Bién d6i nguoc Laplace

(BO) nghiém trong
mien toan tu

FIU(p), I(p)] =

Up), I(p)
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Blen do1 thuan Laplace (1)

Goc (thoi gian) Anh (Laplace) (1)

Ox(1) < X(p) ; t
X(p)= L[x(t)] = ]Sx(t)e_ptdt 1—2
~0
r O 4
=lim _Ox(t)e"”’dt Jwxw 7
p =0+ jo; p:toan tu Laplace 0 t
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TRUONE[BAIHOC
BACH,KHOA'HAINO])

B1en ('101 thuan Laplace (2)

-------

I p+a p2 (p+a) p’+a’ p+a
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Tl’ll.l’ﬁmﬂ Hnl

BACH,KHOAHAINO1)

2. Cong/trir x, (1) £ x, (1) X,(p)£X,(p)

s
—— =T

e e? ]
o X

d"x(t)/ dt" P'X(p)—p " x(-0)- p"x" (-0) ... ]
(1) (=1)'d"X (p)/ dp"

R o)
xl(t)*xz(t)=I;xI(A)xz(t—A)dA X,(p)X,(p)

https://sites.google.com/site/ncpdhbkhn/home 91 Y 4




Blen do1 thuan Laplace (4)

VD1

Tim anh Laplace cia x(r) =5+e¢”
xl(t) ixz(t) - X1(p)i Xz(p)

- X(p)=L[5]+ Lle"]—L[cos20¢]
Ax(t) - AX(p) |

- L[5S]=5L[1]

L[1] = l

P

0 — cos20t?

Bl
p

- — L[5] =

J

L[e—l()t] — 1

p+10

P P

L[cos?20¢] =

L X(p)=2+

p2 + 202

p2 +400 |

1 p

_|5p* +2400p +4000

p p+10 p +4OO

p(p+10)(p” +400)

https://sites.google.com/site/ncpdhbkhn/home




VD2

.
F(p) = Liu()] - Llut - a)]
Lu(n]=L
p .
Llu( -a)] = 4—
p %
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TRUDNG BAIHOC
J - BACHKHOAHAINGI]

B1en 1 thuan Laplace (6)

. Dl‘mg bang cac cap bién doi (cO san) va tinh chat
cua blen d6i thuan Laplace dé tim anh Laplace X(p)
tir goc thoi gian x(7).

-------

I pta p2 (p+a) p’+a’ p+a

https://sites.google.com/site/ncpdhbkhn/home 94 Y 4



rnuﬁmﬁnm HOCE

Ly thuyet mach m

A

I. Qua trinh qua do
1. Gio1 thigu
2. So kign
3. Phuong phdp tich phan kinh dién
4. Phwong phap toan tir
a) Bién doi thuan Laplace
b) Bién doi ngugc Laplace
¢) So db todn tir
d) Giai bai todn qud d6 bang phuong phdp todn tir

Mach phi tuyén

. Duong day dai

https://sites.google.com/site/ncpdhbkhn/home 95 Y 4



Blen do1 ngu’O’cLaplace (1)

1 covjw

L' X (p)]= ()= L X (Petdp

o-jw

N(p) _a,p"+a,,p"" +..+ap ta,
D(p) b p"+b p"'+..+bp+b,

X(p)=

https://sites.google.com/site/ncpdhbkhn/home 96 Y 4



= _ | muﬁms nm

@ieia - | BACHKHOATHATNG I
B1en 6101 nguoc Laplace (2)
VD1
x(p=—2t0 R B, Ko, K
p(p+2)(p+4’| p p+2 (p+4)’ p+4

S x()=K +K,e +Kte +K, e

-------

I pta p2 (p+a) p’+a’ p+a
- Tinh K, K>, K3, K,?

e C4ch tinh phu thudc vao kiéu nghiém cua mau so:
* Nghiem thuc phan biét,
* Nghi€ém thuc lap (kép),
* Nghiém phtrc.
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— o SR mun’ma 8AI1HOCE

i [ e - '—--'-13._-."_ H—a-—-ﬁr-u—é;‘\! g == — N " "
SIS otk . - i el |

' = i ,‘_ GI‘I KHOA L'E Nl_j 1

Bién d6i nguoc Laplace (3), nghiém thuc phén biét

X(P)=N(p): SRR LS S SE .
D(p) p+p pP*p, ptp, p+p,
_)(p_l_pi)N(p):K1(p+pi)+K2(p+pi)+ K(p p)+ +Kn(p+pl)
Dp) — p*m  ptp p+p, p+p,
H(p+pl)N(p) Kp*+p) KWp*p), K+ L K.(ptp)
D(p) pPtp p+tp, ptp,
et :{Kl(p+pi)+KZ(p+p")+...+K,-+...+ N pi)}
" D(p) R ptp p+p, p+p. o
L (pr gy X2 =0+0+..+ K, +..+0
"D(p) ||
P="Di
N(p)
- K. =||(ptp)——
{ D(p) ]|,
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o e & gt =
S i .

VD2

Bién d6i nguoc Laplace (4), nghiem thuc phan biét

X(p)=

25p2+30()p+640_K1+ K, , K, 20, 10 _
p(p+4)(p+8) p pt4 p+8 p pt4é

_25p> +300p +640

Kl

_25p° +300p +640

K,

p () (p +98)

_25p>+300p +640
K, =

p(p+4) (p])

- |x(0) =20+ 10 -5

25.0>+300.0+ 640 _

S RS | (0+4)0+8)

_25(—4)* +300(—4)+640 _

10
(~4)(=4+8)
_25(=8)* +300(-8)+640 _ __
(-8)(-8+4)
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Bién d6i nguoc Laplace (5), nghiém thu:c phan biét
VD3

(= 20p+120 | _ 10p+60 _ 10p+60 _ K, | K,
D 48p+6|  pP+dp+3  (pHO(p+3)  p+l p+3
10p +60 _10-D+60
M(p+3) N ~1+43
+ 10(=3) +
o 10p+60 _10-3)+60 _

2 -
(p+) ()| 3+1

| x(t) =257 —=15¢7
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.-. .":1-

Blen d01 nguoc Laplace (6) nghlem thuc 1ap

X(p)= N, (p) K Ky — .+ K., + ...
[D,(p)I(p+p)" (ptp) (p+p) (ptp)
((p+p)X(D] =K,

{—[(P +p) X(P)]} =K,
dp

d2

{d [(p+p)" X(p)]} =(2DK,,,

1 dv
K = —[(p+p)" X(p)]
{(n Ndp"™ per p}

pP="D

https://sites.google.com/site/ncpdhbkhn/home 101




VD4

>+ +
X(p)ZIOp 34p227 _ K, N K, 2_|_K2 _
p(p+3) p+3 (p+3)" p
% _10p*> +34p +27 _ s
12 = -
p (PHIL -
. {d {10p2+34p+27] _ p(20p+34)=(10p> +34p+27)  __
IV — 3 =
dp|  p(PRT 1. P s
2
o 210p7+34p+27)

T R(p+3)

p=0

- =3+7¢ -Bie|
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Blen dm nguoc Laplace (8) nghlem thuc 1ap
VD5

X(p) = 5p+3) |- K, , K, K, _-10 5 - 10
(p+D(p+2)*| p+2 (p+2)° p+l p+2 (p+2)" p+l
S(p +3)
K, = -5
(p+1) (|
v 4 5w+ _(pHDS=GpH1s)|
S EARCEN - (p+D* |
5(p+3)
K, = 2 10
PN (p+2°|

S | x(1) =10e™ =10e™" = 5te™™
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Blen dm nguoc Laplace 9), nghlem phtrc

X(p)= Nip) e T R
[D,(pl(p+a-jB)p+ta+jB) p+ra-jB p+ra+jp
[(p+a_j/8)X(p)]|p:_a+jﬂ =K, :|K1|/_0
K1*:|K1|/_0
L X(p)= |K1|@ +|K1|/_f9 + = |K1|efg. N |K1|e_jg. +
pra-jB pra+jp pra-jB pra+jp
R X(Z)_|K|€J0 -(a- Jﬁ)t+|Kl|e-j6’e—(a+jﬁ)t_|_m:|K1|e—at|:ej(ﬁt+0)+e—j(ﬁt+0):|+m
e’ =cos@+ jsin@

- x(t) = K1| e [cos(,Bt +6)+ jsin(ft+60)+cos(—LFt—6) + jsin(—[t — 9)] +

= 2|K1|e_m cos(ft+6)+...
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Blen dm nguoc Laplace (10) nghlem phtrc

VD6
2
X(p)= 4p 2+76p __ kK, K, K,
(p+2)(p"+6p+25)| p+3-j4 p+3+j4 p+2
_10/-531° 10/53.1° 8
p+3-j4 p+3+J4 p+2
4p* +76p
K = =10/ =53.1°
(p+2) (P3=<A) (p+3+ )| o
4p°+76p _ g

M(p +6p+25)

- x(1)=2.10e™ cos(4t —53,1°)=8e™' =

=2

20e™ cos@r =53,1°) — 8¢
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Blen dm nguoc Laplace (11) nghlem phtic

VD7
X(p): 5(19"'2) _ K1 + Kz +K3
p(p>+4p+5)| p+2—j p+2+j p
_L12/-153.4° 112/153.4° 2
 p+2—j pt2+j p
(p +2) —1.12/ -153.4°
M(pww) )
ST B
R(P+4p+5)|

— x(1) =2.1,12¢™ cos(t —153,4°)+2 =

242,247 cos(t —153,4°)
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Blen do1 ngu’O’cLaplace (12)

K
<> Ke‘“f
pta

K
(p+a)

<~ Kte™

K/§  K/-6
pta-jB pra+jp

<> 2Ke “cos(ft+6)
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| TRUONG| mu

Ly thuye mach m

A

I. Qua trinh qua do
1. Gio1 thigu
2. So kign
3. Phuong phdp tich phan kinh dién
4. Phwong phap toan tir
a) Bién doi thuan Laplace
b) Bién doi nguoc Laplace
¢) So do toan tir
d) Giai bai todn qud d6 bang phuong phdp todn tir

Mach phi tuyén

. Duong day dai
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VD1
E=12 VDC; R =20 Q; R, =45 Q; L =20 mH;
C =4 mF. Tinh dong qua do?

i, (-0)=0,18 A; u.(-0)=8,31V

Ché do méi:

Ri+Li'+u, =E o L[Ri+Li'+u.|=L|[E]

~ L[Ri]+ L[Li]+L[u;] = L[E] DL
Ri < RI(p)
X (t) o pX(p)=x(=0) - i o pl(p)=i (=0) > Li' » pl(p)—i, (-0)

I(p) | uc(=0)
Cp P

ol

i =Cu. - I(p)=C[pU.(p)~u.(-0)] - U.(p) =
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VD1
E=12VDC; R =20 Q; R, =45 Q; L =20 mH;
C =4 mF. Tinh dong qua do?

i, (-0)=0,18 A; u.(-0)=8,31V

N

Ri+Li'+u. =E

E
E o —
%

ol

Ri « RI(p)

Li' o pI(p)=i,(~0)
1), uc(0)

© Cp p

=

I(p) ,uc(0) _E
Cp p p

- RI(p)+Lpl(p)—Li, (-0)+
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VD1

S-O’ do toan tu (3) :

E=12 VDC; R =20 Q; R, =45 Q; L =20 mH;
C =4 mF.Tinh dong qua do?

i, (0)=0,18 A; u.(-0)=8,

Ri+Li'+u. =E
)

RI(p)+Lpl(p)—Li, (-0)+

1 E

Cp p

P

Op+9225
L I(p)= P

31V

I(p) + u-(=0) _ E

~|R +Lp+—]1<p> ==+ Li, (-0) -

Cp p p
Ue- (_0)
p

12

R 20+20.10_3p+4lé_3 ]Hp) —+20.107.0,18 -

P

ol

8,31

P

50(p> +1000 p +12500)

A i) =-0,0023e7 +0,1823¢>°" A
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s e | TRUDNE BAIHOC)

T T T T Y : -
~ e S BACH KHOATHAYNOI}

So d6 todn tir (4)

Ri+Li'tu, =F <(—
Ri  RI(p)
Li' o L{pI(p)=i, (=0)]
RLONAG) N

C
Cp p
‘)

(R1+Lp +Ci)1(p):E+LiL(0)—”C—(O) < °

p p p
l So’ do toan twr
9p +9225 A

50( p +1000 p +12500)

u

I(p)=

l Bién doi nguoc Laplace

i(1) =—0,0023¢ 7 +0,1823¢72%% A
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e | TRUDNG BAIHOC,

fe¥eme- | BACHKHOAHAINOINNS
0 toan tu (5)

Mién thoi gian Mién todn tir

D . Gy D

u(t) U(p)

u(t) = Ri(t) _
Ax(1) AX<p>} U =RICp)
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Tﬂuﬁmﬁnm HOCE

 BACH,KHOA|HAINOI}
SO’ do toan tlI (6)

Mién thoi gian Mién todn tir
: : : Lp
i(-0) L i@ Li(—0 I(p)
(-0) = \ : : (—0) p
u() - Uy

- UGP) = LI pI(p) =i(-0)]

= BpIGR) -|Li-0)

u(t)=Li'(t) }
Ax'(t) — AlpX (p) —x(-0)]

https://sites.google.com/site/ncpdhbkhn/home 114 Y 4



1] TRUDNG BAIHOG)

& - %...— | BACHKHOAHAINQI}
N\
/N
Sodot

odn tir (7)

Mién thoi gian Mién toan tu

u(=0) £(=0) 1

i(1)=Cu'(t) } ~ 1(p) =C[pU(p) —u(-0)]

Ax'(t) - AlpX (p) —x(=0)] 0)
- -

P
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SO’ do toan tu (8)

Mién thoi gian Mién toan tu

Liy(=0) + Mir (-0) [ 1

Lyin(~0) + Mi; (-0)

M
° > e\ .4 ° 2\
(@) o o i (2) Li(p)le ol L(p
w (1) L, L, u, (1) ~U1(P) Lp Lp Uy(p)
Z il(_0)+ iz(_o) x Z I

u () = Li (t)+ Mi, (1)

u, (t) = L,i, (1) + Mi ()
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SO’ do toan tu (9) --

Mién thoi gian u(—0) N
gﬁ;_ze i(-0) L i) cr‘ i(t)
a0 e a0

\J
°

[ (1)

u (1) L

[ (=0)

I (1)
L2 Uy (t)
ih(0)

11

I(p)

*—>—

——eo

Li(—0)
e

U(p) ] U(p)

Mién toan tu

Llil(—()) I lgiz(_o)

https://sites.google.com/site/ncpdhbkhn/home
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SO’ do toan to (10)
VD2 . ’
u (-0 R

t =0
2
cl 1
__iL(_O)
R \
: L J
Li, (— O)
1
uc(_o)
b
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SO’ do toan tu: (11) _

Tong quit Mot chiéu | Xoay chiéu Quéa do
i R . .
> —= u=Ri u=Ri U =RI U(p)=RI(p)
u
L . .
o—m"—;—-u:Li' u=0 U= jwLl U(p)=Lpl(p)—Li(-0)
u
C l Il —0
i imer im0 Ui U=t MO
> jaC Cp pP
u

https://sites.google.com/site/ncpdhbkhn/home



Tﬂuﬁmnnm HOCE

T s " BACTH,KHOATHA|NO])
Ly thuyet mach II

e

A

I. Qua trinh qua do
1. Gio1 thigu
2. So kién
3. Phuong phdp tich phan kinh dién
4. Phwong phap toan tir
a) Bién doi thuan Laplace
b) Bién do1 ngugc Laplace
¢) So db todn tir
d) Giai bai toan qua d9 bang phwong phap toan tir

Mach phi tuyén

. Duong day dai
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— e IEHGHEI HOGS
et R FE—— i 3 4
e | ~ BACH,KHOA NOI

b e s = e

Giai bai todn qud d6 bang phuong phép todn tir (1)

KD/KA: x(#)+x,@)+...+x (£)=0

/

KD/KA: X,(p)+X,(p)+..+X (p)=0

Mach dién [u(o), i(2), ... |

T

Bién d6i nguoc Laplace

Cac phuong phap phan tich
mach mot chiéu (KD, KA, thé
nit, dong vong, bién d6i twong
duong, xép chong, mang mot
cua, mang hai cua, ...)

SO’ d6 toén tﬁ — U(p), I(p), .

Bién d6i thuén Laplace
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VD1

TRUONGBAIHOCE

C =4 mF.Tinh dong qua do?

E=12 VDC; R =20 Q; R, =45 Q; L =20 mH;

1,(-0)=0,18 A; u.(-0)=8,31V [

1. Tinh i, (—0) & u(—0) khi khéa & vi tri ci,

2. Toan trr hoa so do mach dién khi khoa &
vi tri méi (so d6 todn tir),

3. Giai so d6 todn tir (bang mot trong sO cdc
phuong phap giai mach mot chiéu) dé tim

thong s X(p),
4. Tim goc thoi gian x(7) tir anh X(p).

£ v Li (-0 - 40
. p  ~-0,18p+184,50
R +Lp+—— p> +1000p +12500
1 Cp

- i) =—=0,0023e ™7 +0,1823¢ " A|( 4
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VD2

E =120 V: E,=40 V; R, = 10

Q;R,=20Q; R, =30 Q;

L=1H; C=1mF Tinh us(#)? L
i,(=0)=3 A; u.(-0) =30 V Cich1 |i,
(a1, (p)+1,(p)—L,(p)=0
_ R
_LRZ +i)lz(p)— 2 4 e O)+LiL(-0) 1
) Cp p p
1 E -0) E
(RZJ’_]Iz(P)*RsIg(p): 2D 2
Cp p p p
_ 4(p +40)
Ny - A
-(P) 5(p* +42 p +800)
LU, (p)zlz(p)+uc(—0) 10(3p> +46p — 800) s

Cp p p(p +42p +800)

S lue (1) = =10+ €7 (40,00 cos 18,95¢ +2,11sin 18,95¢) V
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~J

Giai ba1 toan qua do bang phuong phap toan tu (4)
VD2 !

a
E =120 V; E, =40 V; R, =10 Q; R, =20 Q; R, = 30 Q; C==y”c
L=1H:; C=1mF Tinh u(t)? L R R,
: — . —0)\ — 2
,(-0)=3A;u.(-0)=30V Ciach 2 iL =0
E, +uc(—0) E, 5 |
~Liy(=0) , p f LP R 1
R +Lp e R
o R, +Cp i E, b L
¢a(p)_ 1 1 1 _
+ +
R+lp gL R Il(P)L_Tﬁ R,
Cr L, Cr @u (-0)
_54p> +1500p +24000 p
p(p* +42p +800) g, 5P
E -0 (-
p,(p) -2 - 1D Li.(=0) F1,(p)
—>I(p): P P - — 4(p+40) Ie1
2 R, +1/(Cp) 5(p? +42 p +800) d4 E,(p)NAp El(p)'
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TRUONG A 1[HO C A

VD2 '

a
E =120 V; E, =40 V; R, =10 Q; R, =20 Q; R, = 30 Q; C==y’“‘c
L=1H:; C=1mF Tinh u(t)? L R R,
: — . —0)\ — 2
(zL(—O)—3A, u-(-0)=30V Cich 3 iL =0
R+Lp+R +— |1.(p)=| R, +—= |1 (p) = 2 1
1 P 2 Cp a\pP 2 Cp P Rl T
_ E
:LiL(—O)+E2+uc( 0) 2 b L
p p
<
| R+~ 1,( )+R+R+i I(p)=
2 Cp a\pP 2 3 Cp P
_E _E, u. (-0
P P P
3(p* +50p +800 11p* +590 p +12000
1 (p) 22 F0pFBO0) ) LLp +590p A
p(p* +42p +800) Sp(p” +42p +800)
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TRUONG A 1[HO C A

VD2 '

a
E, =120V; E,=40V; R =10Q; R, =20 Q; R, =30 Q; C==yuc
L=1H:; C=1mF Tinh u(t)? L R R,
. _ . _ — . 2
i, (~0)=3 A; u(-0) =30 V Cich3 |i £ =0
2 1
R, )
, L, b L,
I (p)= 3(p +50p+800) AT (p)zllp +590p+12000A
P p(p +42 p +800) o 5p(p2+42p+800)
_ _ 4(p +40)
(p)=1.(p)—1,(p) S(p +42p+800)
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THUUNG =

VD2 17
E =120 V; E,=40 V; R, =10 Q; R, =20 Q; R, = 30 Q; C== Hc
L=1H:; C=1mF Tinh u(t)? L R R,
: — . —) — 2
i,(-0)=3 A;u.(-0)=30V Cich4 i, t=0
-Li,(-0)  E/p 2 1
+ R T
R+Lp R 30 !
E(p)=— —=—V
e I
 TLp K :
(R, +Lp)R Lji A Il(llp)i_k %
(p) R +Ip+R, (O@ Lp @c]) 4
Ly (—
_30p+300 Cp . €| 2 L(p)
p+40 : 7l (-0) T .
Lo (1) L(p)
R
E,(p) E(p) 1E, (p) Ei(p)
~— |
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THUUNG =

a
(S yI/tc
R3
R2
t=0

0 T1,(p)
Ez(P)éDb E (p)

VD2
E =120 V; E,=40 V; R, = 10 Q; R, =20 Q; R, = 30 Q;
L=1H; C=1mF Tinh u(t)? L
i,(0)=3 A; u.(-0) =30 V Cich4 | i
30 30p +300
E(p)===V: Z(p)= Q
(p)= , (p)= >+ 40 R 2 1 T
E, b E,
ﬁ )
N T s L(p) 1 _1@ R,
B _u.(—0)
E(p) - E,(p) Cp .
Iz(P): 1]) (=0) P
R, +Z(p)+— Uc ™
? Cp p R2 «n
_ 4(p +40) <> Li
— A 1
5(p* +42 p+800) () ({ R
E,(p) b E(p) | ]
—

https://sites.google.com/site/ncpdhbkhn/home
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TRUONG A 1[HO C A

Giai ba1 toan qua do bang phuong phap toan tu (8)

VD3 ’
a
J=5ADC); R, =10Q; R,=20Q;L=2H; R, 2
C =5 mFE Tinh i,(r)? Cl |u,. 1
i,(~0)=1,67 A; u.(-0)=33,33V = i
. R '
uc(=0)/ p _Li, (-0) 1 pb L J

1/(C L 33,33 p—333,34
.(p)= 1(p)1 Ii = e .
N N (p+10) uc(—0) Li, (—0)
R 1/(Cp) Lp p
—1 I,(p)
Li, (—0)+ 1,67 p+50 —
IL(P): lL( ) ¢a(p): p . A Cp
Lp (p+10) R,
b Lp
T

S i, (1) = (1,67 +33,330)e™”" A =
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TRUONG A 1[HO C A

Giai ba1 toan qua do bang phuong phap toan tu (9)

VD4 t =0
. TS s oW
E=12VDC; R, =6 Q; R,=3 Q; L=2H; 11 = a 'L
C =5 mF. Tinh u(f)? N iy
i, (=0)=0; u.(=0)=7,2V (2 21<$> » uCC
_ b
2[(]?)"' uC( O)/p ® ® ZI
b (p)= Lp+1/(Cp)
P 1
+—+
: R, R, Lp+1/(Cp) v
¢,(p) :
I(p)=-"2a
I(p) R
108
5 = \Y
2.(P) = 5 T 15, 72500 ‘ +
(2D u O p 18

= A
Lp+1/(Cp) 5p° +3p+500
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Giai ba1 toan qua do bang phuong phap toan tu (10)

VD4 t=0
. I’y o
E=12VDC; R, =6 Q; R,=3 Q; L=2H; 11 = a 'L
C =5 mF. Tinh u(f)? N iy
E. L Rzlb
-18
I,(p)=

> A
Sp~+3p+500

1 u.(—0) T
Uc(p)=—1I,(p)+—= %
Cp p
_ 1.2p+4,32
p>+0,60 p+100 |

> |u. (1) =7,2¢" cos(106 -1,72°) V
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Tﬁ%ﬁﬂlﬂﬂﬂ R

VD5

e =60sin100¢ V; j =5sin(100r +30°) A; R =20 Q;
L=0,2 H; C =0,4 mF.Tinh i(¢)?
,(0)=2,5A; u.(0)=-108,25 V

60.100 _ . (_O)_uc(—O)
p>+100° " p
I(p)= 7
R+I1Lp+—
Cp

_1,25Q2p" +433p° +44000p +4330000)
(p>+10%)(p* +100p +12500)

~ |i(t) =2,91sin(100¢ +14,04°) +2,05¢" cos(100r —28,8°) A
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Giai ba1 toan qua do bang phuong phap toan tu (12)
VD6 ’

E =120 V; J =5.1(t) A;R, =10 Q; R, =20 Q; R, =30 Q; 2
L R,
L =0,2 H;C =0,4 mF. Tinh i,(£)? C 1R
i, (=0) = 4A; uc(-0) =80V “oo=T— L 8@
E/lp uc(—O)/p LzL(—O) o , I J
_ R 1/Cp R, +Lp p .
¢,(p)=
1 1 1 .
+ + | a R
R 1/Cp R, +Lp X 1
1 T .
_80p +40500p +4250000 (0= Cp Li, (=0)
p(p” +350p +37500) Cp A 1,(p) /Af
 (—=0) + 2+ + L
I (p)= Li,(-0)+¢,(p) _4p”+1400p +212500 A [E [b Ir J(p)

R, +Lp

— iL(t) -

p(p2 +350p +37500)

5,67—(1,67c0s82,92t +3,52sin82,921)e” " A

https://sites.google.com/site/ncpdhbkhn/home
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THUUNG =

Giai ba1 toan qua do bang phuong phap toan tu (13)

VD7/

E=60 VDC;R =9 Q; R, =3 Q; IF0 M

R, =12 Q;L =4H; L, =8H;M =2H. R, JQ R, il(t)o,/_\o L (1)

Tinh i5(£)? <A> l L I R,
2

E
i (—0)= =5A;i,(-0)=0 L
 (=0) R+R, ,(=0)
= Li; (=0) + Mi, (-0)

E, = Ly (-0) + Mi; (-0)
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Tﬁ%ﬁﬂlﬂﬂﬂ R

Giai ba1 toan qua do bang phuong phap toan tu (14)

VD7/

E=60 VDC:R =9 Q; R, =3Q; | o' ——1=0
R,=12 Q;L, =4H; L, =8H;M =2H. R JQ R, ll(t) .’f\‘ (D)
Tinh ix(1)? CA) l R,

E

i (—0)= =5A;i,(-0)=0 E

L (=0) R+R ,(=0)

Ey = Li;(-0)+Miy(-0) T (I;) N\ E

E, = Lyi, (—0) + Mi; (=0) ilezpi lUZM ()

Uiy (p) =Mpl,(p); Uy (p) = Mpl(p) E Lp Lp R,

{(Rz +Lip)I,(p) +Mpl,(p) = E;

MpI (p) +(Ry + L, p)I,(p) = E,
15
N I — A . . { :0,8838 —0,6796¢r __ -1,8918¢ A
,(P) 277 +18p +9) i, (1) (e e )
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THUUNG =

~II_ :

Giai ba1 toan qua do bang phuong phap toan tu (15)

VD7
E=60 VDC:R =9 Q: R, =30; | "1 1=0 Y
R, =12 Q;L =4H; L,=8H;M =2H. R JQ R, i,(t) 40
Tinh i5(1)? _ <A> l L L R,
i, (—0) =i,(-0) == 5A; i,(-0)=0 J[E |
6.(p) =0 _.t =( "l(t)ﬁﬁﬁ iz(t)n,-,h
’ 0 10 90 K o M L=M
~ 2p+3‘2p CP l 12Q
- ¢.(p)=— ] 1 60 VDC M N i(1)
2p+3 +2p +6p+12
1(p)= —¢,(p) _ 15 A 3

6p+12  2(7p* +18p +9)

R lz(f) — 0,8838(8_0’6796t _ e—1,8918t) A
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VD3

Tinh i,(£)? Cach1l

u.(0) =12V

(u,(0) =30i,(0) + 204, (0)
u,(0) = 20i (0) +504,(0)

< u, (0) =12

1,(0) = =104, (0)

L i(0)=0,5143A = (0)

(U,(p) =301,(p) +201,(p)
U,(p)=201,(p)+50I,(p)

p p
\U,(p)=-101,(p)

0,515p+6
P> +11,667 p +100

<(2p+@Jl (p)+U,(p)=1,03+12

- I,(p)=

TﬁUﬁNG BAIHOCSE

S i (1) =0,6334¢7 cos(8,12¢ —35,6°) A

'BACH;KHOAHA|NG]

tr=0
e o o WL
12VDC 2H
—— ul
5mF
\
. —

20
50

20
50

https://sites.google.com/site/ncpdhbkhn/home
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THUUNE_EHIHUE B

VD8
, =0 j )
Tinh i,()? Cach?2 ._._r'“rh 1, o .
12VDC 2H 10Q
u.(0)=12V {30 20}
20 50 2
5mF
R, =10+ B0+10)20 _ 53 330 \ r
30 +10+20 . . |
. t=0 .
L
i (0)=—2— =0,5143A =/, (0) ._._('12’*1(; - BE
23,33 12VDC 10Q 300
20Q
1L03+12
p
I (p) = 10Q
@n +23,33 ¢
p | o |
__ 0.515p+6 10 30
p>+11,667p +100 -
- i (1) =0,6334¢7°% cos(8,12t —35,6°) A p l 10
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Giai ba1 toan qua do bang phuong phap toan tu (19)

VD9 —N 53‘
E=12VDC; R =20 Q; R, =45 Q; R, =10 Q; C ‘—‘
=20 mH;C =4 mF. Tinh i(1)? O =
0<t<lms: i(f) =-0,0023¢ """ +0,1823¢ > A | |E R R, R,
(1) =12+0,0018¢ "% =3,69¢ > V T§—<KQ £ = 1ms
i(t=107)=0,18 A; u.(t=107)=8,36V
t 21ms
° >< Kl ®
L ¢ _;ﬂ I
¢l ¢l
E R R, E R R,
T<>< K,|t=1ms
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THUUNG =

Giai ba1 toan qua do bang phuong phap toan tu (20)

VD9 e ' p 7 Dg._‘

E=12VDC; R =20 Q; R, =45 Q; R, =10 Q;

C
L =20 mH;C =4 mF.Tinh i;(1)? CT) —_
R
t=1ms: i(t=107)=0,18 A; u.(t=10")=8,36V . - k|
T K,|t= 1ms
I(p)_E/p +Li(107) +u, (107)/ p _ 9p+9100 AX‘
R+R,+ILp+1/Cp 50(p* +1500p +12500)
S () =0,0583¢7 M 40,1217 A
u.(107)
Lp p L
CAD Li(107) Cl
1
E R R, |— E R R,
- Cp e
T<>< K, |t= 1ms
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VD9

E=12VDC; R =20 Q; R, =45 Q; R, =10 Q;
=20 mH;C =4 mF. Tinh i(r)? C’D

0<t<lms:

r=21ms:

i(1) ==0,0023¢*"* +0,1823¢ 7% A

l(t) O 0583 ~1491,6(¢-1073 )+O 1217 -8,38(1-107%) A

T

IIQ

Giai ba1 toan qua do bang phuong phap toan tu (21)

— T Di'_‘

R,

t =1ms

XK

0.3

016

i)

0.06

0.04

1]

-0.1

I 0.1 0.z 0.3
tiz)
https://sites.google.com/site/ncpdhbkhn/home
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VD10

E=100V; R =10Q;R,=30Q; L,=4H; L,=1H.
Tﬁlhll?

i (=0)=10A; ,(-0)=0

Lil(—0)+£ S 1+ 25
I(p)= L -2F

Lp+R+L,p+R, p(p+8)

A —

t=0
L w0
g g gl

il
(L

Ly

—/

i (1)=2,5+55¢" A

I,(p)
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Giai ba1 toan qua do bang phuong phap toan tu (23)
VD11

E=120V; R=10Q; C, = 1 mF; C, = 2 mF. Tinh u,? R =0V
1Y 2
1. (<0) =120 V; u,,(<0) =0 =l
Cl C2
ue (0)/p . Elp )
R 1/(C.p) _ 40p+4000
U = = 1 = V
Cl(p) ¢a(p) l 1 s 1 p(p+33,33)
R 1/(Cp) 1/(C,p) 4
R
E(p)

o ug, (1) =120-80e7 V

uCl( @Cp e
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_ . [ TRUDNG BAIHOC

e

ua trinh qua do

2. Tim nghiém xac 1ap x(?); 2. Toén tir hod so @6 mach dién khi khéa &

[SITIRERCRIGOT | vi of moi (s0 do todn t),

a) lap phuong trinh déc trung & giai;
b) viét nghiém tu do x,,(¢);

4. Tim cac héni sO tich ihﬁn;

4. Tim goc thoi gian x(7) tr anh X(p).
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" NGUYEN CONG PHUONG

LY THUYET MACH 11

MACH PHI TUYEN



Ly thuyet mach II

I. Qua trinh qui do

II. Mach phi tuyén

Gidi thiéu

Piic tinh ciia phan tir phi tuyén
Ché d¢ xac lap

Ché d6 qua do

Piot va tranzito

Nk -

. Duong day dai
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- R ‘ TRUONG BAI HOCS

S | BACH;KHOATHAINO]}

G161 thigu (1)

u (V) u (V)

i R

-

)
_/
R 4
L

7
B e —

u

Tuyén tinh Phi tuyén

\
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Tuyén tinh

Phi tuyén

R=const ——1+—|R=R(,¢t, ...) (—//7 _///—
L=const —om—|L=L(,1,...) |—pH _476_
C = const | C=Cu.t ..) - g K
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Gi (’)’i

. i Cdgin) [
l/lL —_ LE, uL —_ dt
()

\_/ du . _dq(u,t,...)
= C— Ic =
dt dt

R tuyén tinh héa J

-

— i N —> | (h¢) Phuong trinh phi tuyén
u v

‘i,u,p, ‘
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=3-2+1=2
. . . a b
‘a: i —i,—i,=0 ; : 1
b:i,+J—i,=0 E, E,
A:Rji +Ryi, = E A " ’ A
cRi +R,I, =
1”1 | 272 | 1 | A flz B i44
B: —R,i, +Ri, +R,i, = E, '3

Mot mach dién c6 ngp, phuong trinh KD va ng, phuong trinh KA, véi:

Ngp = Sé_nﬁt — 1

ngs = sO_nhanh — so_nut + 1 (khong ké nguon dong, néu co)
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a e——
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TRUONG BAHO C

G10’1thleu (6)

* Mach phi tuyén: c6 it nhat mot phﬁn tur thu dOng
(ta1) phi tuyen.

e Phan tir thu dong phi tuyén: dau vao (vi du dong
dién) va dau ra (vi du dién dp) c6 quan hé phi tuyén.

* Cach giar:

e Tuyén tinh héa phan tu phi tuyen & xay dung (he)
phuong trinh tuyén tinh & giai, hoac,

e Xay dung (h€) phuong trinh phi tuyén & giai.
e Xay dung (h¢) phuong trinh:

* Phuong phap dong nhanh,

* Bién do1 trong duwong mach dien.
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a1 rnuﬁmﬁnm HOC]

~_ BACH,KHOATHAINOIIS

Ly thuyet mach m

I. Qua trinh qui do

II. Mach phi tuyén
1. Gi61 thiu

2. Pic tinh cia phan tir phi tuyén
3. Ché dd xac lap

4. Ché dd qua do

5.

Didt va tranzito

. Puong day dai
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TIII.I’II'NE ﬂﬂl

: ' BACH,KHOA'HAINOI}
Bac t1nh cua phan tir ph1 tuyen (1)

----

u (V)

120 : :

wp o IS IR B

u(i) =-=7i +41i

https://sites.google.com/site/ncpdhbkhn/home 10 Y 4



Dac t1nh cua phan tu ph1 tuyen (2)

kdé”g(x) - a];(XX) K (X) = fiX)
] /7’— u— l/t(l) Rd(l) = al/t(l) R (l) — l/t(l)
’ 0i ;
—o— =g ,0="2" | Lo=¥D
0
AH— a=qw)  Cau)= %(u“) C (1) = Qiu)

https://sites.google.com/site/ncpdhbkhn/home 11



Dac t1nh cua phan tu ph1 tuyen (3)

VD1

Tinh Rdéng & Rﬁnh 6’ l - 2 le‘7

Ou(i) _ du(i)

R;() =

oi i N
R, =24 =2-[13g

N, 4
R(l)—M

l
R(2)= w2 2% g

22

https://sites.google.com/site/ncpdhbkhn/home 12



rnuﬁmﬁnm HOCE

~_ BACH;KHOATHATNO1N
Bac t1nh cua phan tu’ ph1 tuyen (4)

Tinh Ry, & Ry 01 =2 A? | RN I- m -

u (V) 34

VD2

Au 60|34 S R R : B
R.(2)=— = .
a(2) Ai|, 311 e )

26
2

=113 Q

R (2)= ”(22) = 524 =[27 Q

https://sites.google.com/site/ncpdhbkhn/home 13 Y 4



VD3

Ou(i) du(i)
0i di

=-14i+41

R;(i)=

S R;(2)=-142+41=[13 Q

u(2) _ —7(2)> +41.2
2 2

R(2) = =27 Q

https://sites.google.com/site/ncpdhbkhn/home

14



Tﬂuﬁmﬁnm HOCE

Ly thuyet mach II

I. Qua trinh qua do

II. Mach phi tuyén
1. Gi61 thigu
2. Pic tinh ctia phan tir phi tuyén
3. Ché a¢ xac lap
a) Mach mdt chiéu ‘
i.  Phwong phap do thi
i.  Phuong phé‘p do
b) Mach xoay chi€u
4. Ché dd qua do
5. Diot va tranzito

. Puong day dai

https://sites.google.com/site/ncpdhbkhn/home 15 Y 4



Smm—— e TRUONG[BAIHO CHN

. e rnnnn KHOA HAINO]
PthO’ng phap do6 thi (1)
» Dung d6 thij trén mit phang 2 4@7
chi€u (hoac mat phang trong
khong gian 3 chiéu) dé tim A !
nghiém. 7 1
» Chi diing cho phuong trinh t6i da N
2 an. u(t) = £
» Céc phép todn co ban trén do thi: 1
. Cong,
e Tru, ) |
* Til¢, |
e Binh phuong,
* Can, |
 Tim nghiém.

https://sites.google.com/site/ncpdhbkhn/home 16



e | rnuﬁms BAIHOC

F BAGH__I(HI]A HAINO I

Phu'O’ng phap dd th1 (2), cOng

VD1

V& do thi ctia y(x) = y,(x) + y,(x)?

120

—'!.|'1 I::l::l

—'!.l'zl::l::l :

 @ER@

B W N =

.‘ : o °
2 ]

D ..
25 o)

] 05 1 15 35

https://sites.google.com/site/ncpdhbkhn/home 17 Y 4



Tﬂuﬁmﬁnm HOCE

 BACTHKHOATHA[NO])

Phuong phap db thi (3), tri

V& d6 thi ctia y(x) = y;(x) — y»(x)?

VD2

I y(x) = y;(x) = ¥, (x)
im0+ - Ll . ‘ o

https://sites.google.com/site/ncpdhbkhn/home 18 Y 4



Phu'()’ng phap do th1 (4) t le

V& db thi cta y(x) = 2y,(x)?

VD3

https://sites.google.com/site/ncpdhbkhn/home 19 Y 4



VD4

V& do thi cua y(x) = ylz(x)?

Phu'0’ng phap do th1 (5) binh phuong

https://sites.google.com/site/ncpdhbkhn/home 20




Phu'()’ng phap do th1 (6) khai cin
V& db thi cia y(x) = m ?‘

VD5

120

1

‘y(x)—m‘

2
s

,
] 05 1 15

1 L ‘
25 35 o)

https://sites.google.com/site/ncpdhbkhn/home 21 Y 4



Phu'0’ng phap dd th1 (7) fim nghiém

VD6

Giai phuong trinh y,(x) = y,(x)?

|x:3,4|

https://sites.google.com/site/ncpdhbkhn/home 22 Y 4



Phu'()’ng phap do th1 (8)

E = 60V; tinh dong di¢n? l

VD7

u(i)=FE =60

— l:3,45 A




Phu'()’ng phap do th1 (9)

VD8

>
E=90V; R =15 Q; tinh dong di¢n? l
(N \ M
&kzl ) k=1
Up = Ri; Up =up(i)
di dy
up =L—; up =——
B Loar
du . _dgqg
ic=C— Ic =—
© T a ©d
u(i)+Ri = E
u(@)[H15if5 90
S 1=2,2A

https://sites.google.com/site/ncpdhbkhn/home 24 Y 4



Phu'()’ng phap dé thi (10) :

E=90V: R = 15 Q; tinh dong dién? ‘ u(i)\H15i \|: 90 i

A
W) +151=90 — u() 290151 =224 DE ¥
— l:2,2A

120 T T T 120

VD8

or :

https://sites.google.com/site/ncpdhbkhn/home 25 Y 4



Phu'()’ng phap do th1 (1 1)

VD9 2
E =90V, tinh dong dién?

ul(l) +I/l2(i) = FE =90

— l:3,6A

https://sites.google.com/site/ncpdhbkhn/home 26 Y 4



Phu()’ng phap do th1 (12)

VD10
=100V; R, =20 Q; R; =30 Q. Tinh c4dc dong di¢n?
(i, —i, —i, =0 (i —i, =i, =0
U, =R, - <u, =30i,
(R, tu,=E 1204, +u, =100
(U

I LTk 20(1'2 +%j+u2 =100
120, +u, =100

- u,(i,) =60-12i,

- |1, =0,59A]| (Cach1)

https://sites.google.com/site/ncpdhbkhn/home

E /ﬂ R,
| &
U (V
100 (V)
/t’;—
75 s
™ |
50 —
/ —
2514
17, 1 jA)
0 0,5 1 1,5 2
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Phu()’ng phap do th1 (13)

VD10 _
=100V; R, =20 Q; R; =30 Q. Tinh c4dc dong di¢n? I
Cach 2 (> d
o = R1R3 ( ac ) E // R3
td Rl + R3 @ Etd R 1 Rl l R2
20.30 d — —
20 +30 ' 5
T
__ E/R _ 100/20 _ . 75 2l
“ 1/R +1/R, 1/20+1/30 g
~~ IL/
50 ]
uz(iz) +12i2 — 60 —— o
// ~
~ u, (i) =[60 =124, 257/
— i L(A)
— 12 —0,59A OI 0,5 1 1’5 27

https://sites.google.com/site/ncpdhbkhn/home 28



VD11

Phu()’ng phap d th1 (14)

Rl = 2OQ, R2 = 3OQ, R3 = R4 = 409, C= O,4mF,
1 =200V; e,= 180 V; j=2 A. Timis?

i, +i,—i, =0
Jis iy +7=0
Ri,—R,i, =e —e,

(R,i, tus+ Rji, +Riis = e,

R12

=12Q

» = RR, _ 2030
“ R +R, 20+30
+ +
812:el/R1 e, /R, _200/20+180/30 _ o,
1/R +1/R, 1/20+1/30

e, =R,j=40.2=80V

R i)
.y
EPa
/
7/
2514
?l I(A)
0 0,5 1 1,5 2
29
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VD11

Phu()’ng phap dd th1 (15)

Rl = ZOQ, R2 = 3OQ, R3
e; =200V: e;= 180 V; j= 2 A. Timis?

= R, = 40Q; C = 0,4mF;

R, =12Q; e,

=192V; e, =80V

R

12

us(is) + (R,
oug (i) + (12 +40+40)i, =192 -80

— us(is) 3

+R3 +R4)ls =€,

112-92i,

— iS :O,6lA

https://sites.google.com/site/ncpdhbkhn/home

A
L
/7
@ @e RS ]
R Ve
1 R2 R3
°
1oofr
75
o
.4
so A
AN
2514
17, I(A)
0 0,5 2



—— e THI.III’NG BAIHOGE
i S - ot o i "—“‘-*’—4;‘\! ey i AN - fy 5
Lo, SRS 'BACH,KHOA'HAINO]

Phu()’ng phap d6 thi (16)
VD12 B
R, = 20Q: R, = 30Q: R; = R, = 40Q; C = 0,4mF: V4 I
e, =200V; ;=180 V; j=2 A. Timis? @ R
Z e, ¢ R, ]Cﬁ)
L R
/RS Rl R2 32 l
€ 84 ' * //
ol V)
R, R3z R,
A P
_ RR, _ 2030 _ 75
R, = = =12Q _
R +R, 20+30 .
L _@/R*e /R, _200/20+180/30 _ . 50 — ?5‘
2 1/R +1/R, 1/20+1/30 ~ /ﬂ
/V
e, =R,j=40.2=80V 25 3
|| N
oy (i) +u (i) + (12 +40)i, =192 -80 T \I(A)
S uy (i) +u (i)|F112 =52 | - |i, =1,05A 0 0,5 1 1,5 2
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Phu'()’ng phap

VD13

E=60V; L=2H; C=4mF
Tinh dong di¢n i?

u(i) =E =60

do th1 (17)

CTE

— l:3,45 A

https://sites.google.com/site/ncpdhbkhn/home




Phuong phdp db th1 (18)

» Dung do thi dé giai phuong trinh mot an so:

y(x)=ax+b|  (a)
(duong cong y(x) cho trude)

» Ap dung cho mach dién c6 it phan ti phi tuyén.

e Cac budc thuc hién:
1. Lap 01 phuong trinh 01 an so () bang mot trong hai
cach:
a) Lap (hé) phuong trinh (phuong phap dong nhanh) md ta
mach, ro1 rut gon veé dang (a), hoac,
b) Dung phuong phap bién‘déi twong duong dé dua mach dién
vé mach CQ tat ca cac phan tir noi ti€p voi nhau, tr d6 1ap (a).
2. V€ duong thang f(x)= ax + b,
3. Tim giao diém M cia dudng cong y(x) & duong thang
f(x),nghi€ém cua (a) 1a hoanh d6 hoac tung d6 cua M.

https://sites.google.com/site/ncpdhbkhn/home 33




Phu()’ng phap do th1 (19)

Mach dién
KD, KA ‘ \ Bién doi tuong duong
(hé) Phuong trinh Mach toi gian
y(x) =ax + b

l

Ve f(x) =ax +b

Hoanh (tung) do ctia giao diém ctia f(x) & y(x)
Y
Nghiém x*

https://sites.google.com/site/ncpdhbkhn/home 34




rnuﬁmﬁnm HOCE

ScS..0- | (BACHKHOAMAINON
Ly thuyet mach II

I. Qua trinh qua do

II. Mach phi tuyén
1. Gi61 thigu
2. Pic tinh ctia phan tir phi tuyén
3. Ché a¢ xac lap
a) Mach mdt chiéu ‘
1. Phuong phéap do thi
ii. Phwong ph‘a’tp do
b) Mach xoay chi€u
4. Ché dd qua do
5. Diot va tranzito

. Puong day dai

https://sites.google.com/site/ncpdhbkhn/home 35 Y 4



Phu'0’ng phap do (1)

VD1

E=90V; R =15 Q; tinh dong dién? | u(i)+15i =90
i — u(i), 151 — Lap so dd tinh

u(i) + 15 =907 ‘

i = 1A Géan cho nghiém -
iD=22A mot gid tri |

L 100 |

i) = A Thay vao

U\ = ) |
[§i =133 5 15y || s0do tinh i

(=22A

https://sites.google.com/site/ncpdhbkhn/home
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VD1

PthO’ng phap do (2)

E=90V; R =15 Q; tinh dong dién? | u(i)+15i

i — u(i), 15i —

u(i) + 151 =907

Lap so d6 tinh

'

Gén cho nghiém

-

=90

(u(k) ¥ 15i(k)) —90‘

' -

i@=22A mot gia tri

u® =57V Thay vao

15i® =15.22=33V so do tinh
N\

u® +15i® 490 V @

Khong
N4 s
iH=22A

90

‘f(k) —const‘

const

<&

https://sites.google.com/site/ncpdhbkhn/home




VD1

muﬁmﬁ_ﬂmuuc R

PthO’ng phap do (3) |

E=90V; R=15 Q; tinh dong dién? | u(i)+15 =90 [

iV =1A -

WV =35V L EO 2354151250V 0 R
= &M =[50-90]/90 = 44% 1

k

1

2

i® (A)

1

2

2,5 ................................

u® (V)

35

54

59 T oo e

15i% (V)

15

30

37,5

B (V)

50

84

96,5

£® (%)

44.0

6,7

7,2

https://sites.google.com/site/ncpdhbkhn/home 38



VD1

PthO’ng phap do (4)

i) (A)

1

E® = y® + 150 (V)

5,0

1§

'

Do tiép
Y
P=22A
Y

u® =57V
159 =152,2=33V
Y
u® + 1519 =90V
Y
i(D=22A

y

Noéi/ngoai suy

A

E(V)

_______________________

(=22A

0

https://sites.google.com/site/ncpdhbkhn/home
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Phu'()’ng phap d (5)

-

2

-

.
-

.

y,=ax,+b

v, =ax, + b

ya _yb
X _Xb

a

a —

xayb _'xbya

b =

X, =X,

a

y="—
xa xb
X —X
X = :

ya_yb

ya_ybx+

a y_

‘xayb _xbya
xa _xb

xayb _xbya

ya_yb

https://sites.google.com/site/ncpdhbkhn/home
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VD1
y = Yo=Y Y+ X Yo —Xp V4
X —X xa - X
\ -
= X, =X, XYy — XY,
L y _yb y _yb i i
i® (A) 1 2 2,5
E® =y4® 4+ 15{% (V)| 5,0 84 96,5
o—6 >
0 X, X, X

[ =

i<y o, By =B, _ 2-2.5 . 84259652
E -E E —E  84-965 84-96, 5

b

=0,040E-1,360

~ i =i(E=90)=0,040.90-1,360 =|2,24A

https://sites.google.com/site/ncpdhbkhn/home 41



PthO’ng phap do

VD2

O € O w, (i)
O € P u, ()

iV =1A > u" (@) =35V ;ul’@() =

-~ EY =35+2,5=37,5V

90

(7)

2,5V

E =90V, tinh dong dién? | u;(i)+u,(i) = E =90

} - E=u()+tu,(i)=90? €=

120

100 |

E:l L

Z
7
|
| E® =90 ’DE Uy
90 ;
<
e
BTN ()

https://sites.google.com/site/ncpdhbkhn/home 42



VD2

PthO’ng phap do (8) _

E =90V, tinh dong dién?
O "1 0 u, (z)}

OO u, (i)
k 1 2 | 3 | 4
i® (A) 1 3 |32
1, (V) 35 60| | 59 58
1, ® (V) 25 [|225) 25 | [29]
E® =1, O+, (V)| 37,5 | 82,5 | 84 | 87
[E® —90//90 (%) | 583 | 83 | 6,7 ||3.3
> 1i1=3,4A

u, (D) + 1, (i) = E =90

L E=u () +u, (1) = 90‘75—|E(k) 90| T)E Mz/

120

-1|:|:| L.

U

90

https://sites.google.com/site/ncpdhbkhn/home 43



Phu()’ng phap do (9)

VD3
E =100V; R, =20 Q; R; =30 Q. Tinh cic dong dién? g y .
. T @ L Lo L
L, -1, -1, =0(a) D
. /
LUy = Ryl (5) 1R l K,
Ri,tu, =E ()) ol V)
M e
(}Elthm—) MZD(@—)I3 —2 //t
R, 75
0 i =i, +i S
1 —hL Tl < 7
0% E=Ri +u, =100? 7
2514
_|E-100] 7’
&= i I(A)
100 0 05 1 15 2

https://sites.google.com/site/ncpdhbkhn/home 44



PthO’ng phap do (1())

VD3
E =100V; R, =20 Q; R; =30 Q. Tinh cic dong dién? g y .,
. . U, . . . @ 1 2B
I, > Uy — I, = E—»zl=12+l3 E //”R R,
R
-~ E=Ri +u,=100? &£=[E-100|/100 il l 2
i =1A S U =71V toot= 7
T
Liv="lon 37 A 75 s
30 my
M =1+2,37=3,37 A !
- 50 4
5 EY =203,37+71=138,4V //
25
T 17, I(A)
0’ 0,5 ] 1,5 2

https://sites.google.com/site/ncpdhbkhn/home 45



VD3

PthO’ng phap do (1 1)

E= IOOV, Rl =

20

Q' R3

=30 Q. Tinh cic dong di¢n?

12—>l/t2—>l3

L E=Ri+u,=100? £=E-100|/100

k 1 2 3

@A) |1 0,5 [(0,6]
wh V) | 71 | (48] | ||53

®@A) | 2,37 | 1,60 | |1,77

0® @A) | 337 2,10 | (2,37
E®V) | 138 | 90 | 100,3
e® (%) | 38 10 0,3

i, =2,37A;i, =0,6A; i, =1,77A

I,(A)

i
R, l R,
UV
100
.
75 s
V.
/'
50 /
//
2514
/
0 0,5 1 1,5 2
46
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PthO’ng phap do (12)

VD4 e
R, =20Q: R, = 30Q: R; = R, = 40Q; C = 0,4mF: PP U
e1=200V; e,=180V; j=2A. Timis? @ L 2 Rs 5 L
. ) € ;
i +i,—i. =0 (a) € ? R, JCﬁ)
R
Jis =i, +j=0 (B) ROLIR = 1
r———————————————1
R, —R)l, = ¢ —e, (¥ i — |81 —200 |i 100\U(V)
(Ryi, tus +Rji, + Rjis =e, (O) 2 Q_Q____i o
. s //’
i. 0TI 75
V.
‘D(@_)z4=l5+] . //
0@ = e, = (us + Ryi, + Ry, A
— 12 —_ y
K, 25T/
O™ i =i, —i
| 5 b 7,
( _ . o I(A)
HRZS e, =e,+Ri, —R,i, =2007? e 1 L
https://sites.google.com/site/ncpdhbkhn/home 47



PthO’ng phap do (13)

VD4 P

R, =20Q; R, =30Q; R; =Ry =40Q; C = 0,4mF; 1 L 1=

e; =200V; e,=180V; j=2A. Timis? @ L 2 R5 5 l
2

i “s i _& —(us +Ryi, + Ryis) € ‘ R, JCQD
T i4:i5+j_) : R, 1 R2 R, l
i =i —i, » e, =e, +Ri, —~R,i,; € T|e, —200|/200 ¢
(1) — 1) — . _ U (V)
i’ =1A - u,’ =71V,i,=1+2=3A 100
B Ea
L 2180-(71+403440.D) _ Lo >
’ 30 -
//'
(”—1 (-1,70)=2,70 A 50 /
7
(1) — y
=180+20.2,7-30(—-1,7) =285 V 25/
) _1285-200] _ .., ’7' .
200 OI 0,5 1 1’5 27
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P

PthO’ng phap d (14)

VD4 2
R, =20Q; R, = 309; R; = R, = 40€; C = 0,4mF; N VA l,
e;=200V; e,=180V; j=2A. Timis? @ 1@ R, ° L
i, =it R, 1 R, 3 l
i =i —i, » e, =e, +Ri, —R,i,; € T e, =200 /200 ¢
k 1 ) .L 100\U (V)
isHA) |1 05 | |06] Hs>ce
us®V) | 71 | [ag] 75 ad
i, (A) 3 2,5 2,6 d
iLP(A) | -1,70 | 0,40 | -0,033 50 /
P | 2,70 0,10 0,67 //
e (V) | 285 170 | 195,33 25"
£0 (%) | 43 15 re
_ . i I(A)
- |i; =0,6 A|(Cach 1) J 0.5 | L5 o

https://sites.google.com/site/ncpdhbkhn/home
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PthO’ng phap do (15)

VD4 p

R, =20Q; R, =30Q; R; =R, =40Q; C =0,4mF; g ; // i )
81:200\/; €)= 180V,]:2A TimlS‘? @ l] 2 R5 5 l4
e

A

/ (Cach 2) .
g R R K
@192\/ R, sov@ AR LR l
;r_;ié;_—_f9_2_|_i 100‘U (V)
| 120 R, R, | T T
. T
s - us —» e, =80+u, +(R, + R, +12)i; "5 7
k 1 2 3 /,/
isO(A) |1 0.5 (g) . //
us® (V) | 71 48 54 Y/
e (V) | 243 | 174 | 189 . /’
e (%) | 27 | 9,4 1,5 7/
- 1i;=0,6 A / I(A)
> 0’ 0.5 1 1.5 2
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TRUGNG DA HO C

PthO’ng phap do (16)
VD5 .
E=60V:R, =20Q; L=4H; C= 80 4F. R,
Tinh dong dién qua dién trd phi tuyén? by
&l o Jos ] 1 15 2 |25 3 @ E . T A
U (V) 0 3 6 10 16 30 30 M
Pic tinh ctia dién tré phi tuyén | 1 °
Rit+u(i)=FE - 20i +u(i) =60
9—
o . o E-60| R 1
i O™ u(i) > E =200 +u(i =60?£=| 7
(i) (i) P £ J%

iV =0,5A > u(i)=3V - EV =20.0,5+3=13V

b Z113-60] _ oo,
60
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Phu'0’ng phap do (17)

E=60V;R =20Q; L=4H; C=80 uF. )
Tinh dong dién qua dién trd phi tuyén? C’T £ 4

VD5

I(A)| 0 | 05 1 1,5 2 | 25 3 / ~ /
uv)| 0 3 6 | 10 | 16 | 30 | 80 A
Dic tinh ctia dién tro phi tuyén | ‘
i 0T u(i) —» E=20i +u(i) = 607£—|E 6O| l
>
109 (k) (9] (k) R, 1
l IR PN 1 ,
//
2 2 40 16 6,67
3 12,5 50 30 33,33
i = 526"2é(5)E+ 56'52: _830'2 =0,021E +0,83
‘ ~il,_., =0,021.60+0,83=|2,08A
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muﬁmﬁ_ﬂmuuc R

PthO’ng phap do (18)
VD6 a
Ry =20Q; R, = 30Q; Ry =40Q; ¢, = 100 V; PO U
e,=80V; j=12A. Timis? @ b R ;4
e .
IA 0 0510 1,520 2530 31 ? R4// J Cﬁ)
vy o3 |6 |10 16 | 30 | 80 R, K [
Pic tinh phi tuyén cta Ry & Rs

e, = =92 V; R, =—"2 +R, =520

R R,
1.1 R +R, e, R j@)
R R

A
b 4% 71—
1 RR b@’& i i,

{z -1, +;=0

us(is) +u, (i,) + R is = e,
i O P w0
5| . ; - €, =ustu, + R, i; =927
S0, =i+ 0 ML u, (i)
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VD6

PthO’ng phap do (19)

R, =20Q; R, = 30Q; Ry = 40Q; ¢, = 100 V;
e,=80V; j=12A. Timis?

IA 005 1,0 1,5 [2,0]][25] 3,0
uwv) | 0| 3 6 | 10 ||16|/|30 || 80 | 92|
/ e _—
Pic tinh phi tuyén clia R, & R £ = td

i, O T u. (i)
» i, =i+ j 0 M u, (i)

s =ustu, +R i, =927

i) =1 > u’=6V; " =1+1,2= 22ADX iy

—>€

(1) -
u4 =

~ e, =6+21,6+52.1=79,6V - £V =79,6-92|/92=13,5%

16|t

302

2--

2,5

2.30-2,5.16
+

2-2,5

92

=21,60V

4/
| 52Q l
k 1
is0 (A) 1
us® (V) 6
i, A) | 2,20
w,® (V) | 21,60
e (V) | 79,60
e® (%) | 13,5
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PthO’ng phap do (2())

VD6 P
R, =20Q: R, = 30 R; = 400 e, = 100 V: L1
e, =80V; j=12A. Timis? CTS R, 5 11,
1® 0051015 20]25)[3.0 92V R} " Cﬁ)
uv) 03 | 6 |10 16 [|30]] 80 52Q l
Pic tinh phi tuyén cta Ry & Rs £ = | €1d _92| |
i O P u (i) 2 |k L | 2

e O |1
- I, =i+ jU e, u, (1) s (V) 6 10

e, =ustu, +R i, =927 i4O@A) | 220 | 27
: (k)
(2 =15 - u® =10V; i’ =1,5+1,2=2,7A DX‘ u, |12 ) | 21,60 150,00

e (V) | 79,60 | 138,0
o 30180, - 2,5.80-3.30

U, 2,7+ =50,00V e (%) | 13,5 | 50
2,513 2.5-3

~ e =10+50,0+52.1,5=138V - £ =138 -92|/92 =50%
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VD6

A 00510 1,5 202530
uwv) | 0| 3 6 |10 16 | 30 | 80
Pic tinh phi tuyén cta Ry & Rs

i, O T u. (i)
» i, =i+ j 0 M u, (i)

- €,

.

LT g,

3879, 6J

138.1—79,6.1,5

=u;+tu, +R i, =927

138=79,6

=1LITA

PthO’ng phap do (21)

R, =20Q; R, = 30Q; Ry = 40Q; ¢, = 100 V;
e,=80V; j=12A. Timis?

é.zletd_92|

92

A
£
Doy ©
92V R,|/ j(@
520 /l
k 1 2
i@ | (1) ] [13]
® (V) 6 10
&) (A) 2,20 2.7
®© (V) | 21,60 | 50,00
& (V) | 179,60 38,0
e®) (%) 13,5 50
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TRUONE BAIHOC I

PthO’ng phap do (22) :

* Tim nghieém x cua phuong trinh
M (x) =N =const (a)

bang cdch chon cdc gid tri x* khdc nhau sao cho sai léch
gira M(x*) va N nho hon mot ngudong cho trudc.

» Néu khong tim dugc x* théa man diéu kién vé sai léch
thi c6 thé dung phuong phap ndi1 suy tuyeén tinh.
» Lap phuong trinh () bang mot trong hai céch:
1. Lap (h¢) phuong trinh (phuwong phap dong nhanh) md ta
mach, ro1 rut gon veé dang (oc) hoac,
2. Dung phuong phép bién d6i twong duong dé don gian héa
mach dién, sau do6 lap (a).
* C6 thé dp dung cho mach dién phuc tap, cé nhiéu phan
to phi tuyeén.
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PthO’ng phap do (23)

Mach dién
KD, KA ‘ \ Bién doi tuong duong
(h¢) Phuong trinh Mach t6i glan

1 1

M(x) = N = const

v l

So d6 do (dai) So do do (ngan)

.

Nghi€ém x*
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Ly thuyet mach II

I. Qua trinh qui do

II. Mach phi tuyén
I. Gid1thiéu
2.  Dic tinh ctia phan t phi tuyén
3. Ché d@d xac lap
a) Mach mot cmeu
b) Machxoay chiéu
i. Can bang diég hoa
ii. Tuyén tinh diéuhoa )
iii. Tuyén tinh héa quanh diémlam viéc
iv. Tuyén tinh héa tirng doan
V. Po thi
4, Che do qua do

5. Dibt va tranzito

III. Duong day dai
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e TRUONE BAIHOC)

BACH,KHOAHAYNGI)

e
[ e

5 phitc (1)

dao | Jj
r=a>+b’ :M
7 .
b = rsing
b
@ =arctg — |
a . g A 5 A ,
a ’ Mo dun cua s6 phtrc v
0 a = rcosy thyee

a+jb — I"/¢ - r€j¢

<p  rOf

e/? = cosp + jsing  (ct. Euler)
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e AT

Ap

a1

ZEXHY L ENE IR/ A L=y, =h/

TR

o s
N

ucC

)

TRUONE BAIHOC)

BACHKHOATHAINOI]

2tz =g tx)+ j(y, ty,)

2 =2 = (5 —x)t j(y, —y,)

22, =55/ 8+ @
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TRUDNG BAIHOG)

= BACH,KHOA{HAINO]}

10/0° < 10

10/90° & j10

10/ -90° o =10

10/180° =10/ -180° < —10

(A=M/$,B=M/$+90° o B=jA

CA:MQ}, B=M/$-90° » B=—jA

A=M/¢,B=M/$+180° - B=-A

M
— =-JM
J
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Phan ung cua cac phan tir co ban

(=1 sin(at+@)

— IS o (YY) ° ” °
1
A A
uL -
/i/uR i
Y , N

U, =RI sin(axr+@) |u, =l sin(cax +@ +90°) |u, :IE’"sin(aI+¢ —-90°)
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e S S SR o S o W
u w e Jj@
Mién thoi gian
Mién phtc I 1‘ ‘ I
: 179 P s
R T S I S o S = W
U U 0 E J

| | G di U= L X\2sin(a +¢) « X/ ¢
U =RI = jw. jawC X, sin(@+¢) » X, /¢
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Can bang dleu hoa(l)
VD1 ” 75’(\17

e(f) = 100sin314¢ (V); C = 1uF; w(i) = 0,2i — 0,6i5. C
i”k:O;]%ik:O up =Ri;  up =up) e@
k=1 k=1

e=u, CZ’f :101_6jzd %—‘iy.% _6jzdz+(02 1,8i%)i

S 107% =i +107°[(0,2 - 1,8i%)i']’

5 100.314.10 %cos314 =i +107°(0,2 - 1,8i%)i" -3.,6.10 % (i")?
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Can bang dleu hoa (2)

e(t) = 100sin314¢ (V); C = 1uF; w(i) =0,2i — 0,67°.

VD1

100.314.10° cos 314 =i +107°(0,2 —1,8i2)i"

=100sin314¢ — i = Asin(314t —-90°)
= Acos314¢

- 0,0314cos ar = (0,9803A +0,0444A%) cos ar +0,133 A% cos 3ar

- 0,0314cos ar =(0,9803A +0,0444A°) cos
- 0,0314 =0,9803A +0,04444° —|A; =0,032

TRUONG A 1[HO C A

—6.,.1\2 €
—3,6.10 "i(i )" — N,

i = Asin(314¢ + @) — e =100sin(314¢ + ¢ +90°)

(biéu hoa bac cao)

- 1=0,032cos314r A
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Can bang dleu hoa(3)

e(t) = 100sin314¢ (V); R =200 Q; w(i) = 0,2i — 0,6:>.

VD2

e=Ri+d—¢/=Ri a—('[/ﬂ—ZOO +(0,2-0,6i%)i’
dt 0i dt

=1 sin(314t + @) - e =100sin(314¢ + @ +6)

e =100(sin314¢t+6) —» i =1, sin314¢

~ 100sin(3141 + ) = \/ (2001, )% +(62,8-47,11 ) sin£3 147 +arctg

+47,1I° cos(3.3141)

https://sites.google.com/site/ncpdhbkhn/home
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62,8— 47,11
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Can bang dleu hoa(4)
VD2 M

e(f) = 100sin314z (V); R = 200 Q; w(i) = 0,2i — 0,6i3. R W)
()
_/ .
2,8—-47,11
100sin(314¢ + 6) = \/ (2001,)* +(62,8 —47,11>)) sin(314t +arctg 0 ’82001 ’ mJ
m

+47,11 21 cos(3.3 14t)](Diéu hoa bac cao)

2,8—47,1I°
~ [lookin(314¢ +6) :‘:](2001,%)2+(62,8—47,11,i)2 Isin(314t+arctg6 ’820017’ .

J(2007,)2 + (62,8 - 47,113 )% =100 {

l,,=0,40

— 3 3
62’8_47’111’1’1 61 :1,110

6 = arctg

2001,

S
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Can bang dleu hoa (5)

VD2 M
e(t) = 100sin314¢ (V); R =200 Q; w(i)= 0,2i — 0,6i°. R W)
©
{e =100(sin314¢+8) |1, =0,40 0
i =1, sin314¢ g =1,11° U, /// \\

e =100sin314¢ (V) -

9. UR
i(t) =0,40sin(314t —1,11°) A 2N
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THUUNG BA L H O G

Canbang dleu hoa (6) _

e Chi 4p dung néu mach ré,t don gian (RL, RC, LC,
RLC) & quan hé€ phi tuyen la ham giai tich.
e Cac buoc thuc hién:
» Lap phuong trinh f(x) = Nsin(wt + ¢)
trong d6 N, w, & ¢ da biét.

" bat x = Msin(wt + 6) va thay vao phuong trinh trén va
dua vé dang:

A(M, O)sin[wt + B(M, 0)] = Nsin(wt + @)

" Gial hé phuong trinh:
AM, =N (M
BIM,0)=¢ |6
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| Tnun'mr.' mu

~ BACH;KHOA|HAINO])
Ly thuyet mach 11

I. Qua trinh qui do

II. Mach phi tuyén
1. G161 thi€u
2.  Dic tinh ctia phan t phi tuyén
3. Ché d@d xac lap
a) Mach mot cmeu
b) Mach xoay chiéu
i.  Can bang diéuhoa
ii. Tayén tinh diéuhoa
i1i.  Tuyén tinh hoa quanh diém lam viéc
1v. Tuyén tinh héa tung doan
V. Do thi
4, Che do qua do

5. Dibt va tranzito

[I. Duong day dai
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Tuyen tmh dleu hoa (1)

VD1 A1 71—
e =80v/2sin207 V; L=0,5H. Uy 19 | | U L
. . ' ' e
U+ joll = E L, O)E @—
. I(A
108U, =Uu)/0° 3'( )
. U, = jwlLl
L . E - 2
_>E:U(I)+ja)LI_>E:80‘?£:| 80]
80
1
1Y=1a -UY =62/0°=62V =
=
(1) _ 0 20 40 60 80
U;’ =j20.0,5.1=j10V UV)
ED =62+ j10=62,80/9,16° V h - [62, 8800_80| =21,5%
https://sites.google.com/site/ncpdhbkhn/home 72




TH iiﬂﬁ![‘ ﬂﬁl H[I C s
‘ = e -

Tuyen tmh dleu hoa (2)
VD1 7o 77—

e=80v2sin20r Vi L=05H. | U) IV | qm| U L
100U, =U)/0° I O E O ¢
>—(—> - —>
. U, = jalLl I(A)
ST |E-80| s
- E=U()+ joll ~ E=807 =1

k 1 2 ,/z]-\\\ 2
L s
J® (A 1 o) ?\\
X B

U (V)| 62 | 74 g i
- ) . ; : /// et
U ék) (V)| j10 | ;20 [ UR// U-ﬁ & 2{1: 40 60 80

E® (V) |[62,8|76,7
£ (%) 21,5 (4,1

@ =arctg(U, /U ) =arctg(20/74) =15,1° Uv)
~ i =24/25in(20¢ -15,1°) A
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uyen t1nh dleu hoa (3)
VD2 o

e =150sin25¢t V;R=40Q; ¢ (I )=31 +0,5I . R Y

e
Dt () =, sin(25t +6) - u (1) = d‘/; ;” = 25 cos(251+ 6) C

S U,, =25, (I,)=2531, +0,5I)
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uyen t1nh dleuhoa (4)
VD2 o

e =150sin25t V;R=40Q; ¢ (I Y=3I +0,5I". R Y
(Cach 1) N €

it (1) =4, sin(251+8) - u, (t) = d‘/; f” =25y cos(25t + 6) &

- Uy, =25,,,)=25(31, +0,5I,) N

e | Ce
RI+U,(I)=E S
- (RI, )+ Ul%m - Enzz 9) /»
(401, )% +[25(31, + 0,51 )]* =150° I U,/
— Im - 1, 40
U .1,40+40,5.1,40°
@ = arctg—* = arctg 253.1,40+0.5.1,407) _ 68,1°

U, 40.1,40
_ |i =1,40sin(25¢ - 68,1°) A
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uyen t1nh dleu hoa (5)

e =150sin25t V;R=40Q; ¢ (I Y=3I +0,5I". R
U, =250, =2531 +0,5I) (Cach 2) O_’ €
RI+U,(I)=E
U, =401 L
I=1/0° - L E=U,+U, - E _=150?
U, =25¢,/90° = j25¢,

VD2 497%

£ = E, —150|/150

(1) UY =40.1=40 V
Im =1A - ;
U'" = j25(3.1+0,5.1°)= j87,5 V
L EV =40+ j87,5=96,21/65,4° V

150

https://sites.google.com/site/ncpdhbkhn/home
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uyen t1nh dleu hoa (6)

VD2 o
e =150sin25¢t V;R=40Q; ¢ (I )=31 +0,5I . R Y
(Cach 2) O_) €
i=1/0° = {U =01, L E=U,+U, - E, =150?
= j25(31, +0.51,) e=|E -150/150
k 1 |2 | 3 | 4
@ |1 2 1,5 ||1,4 0@=arct
Ul (vy| 40 180 60 | 56
<"> (V) 87,5 250 154,7 139,3 A5~
E,;") (V) 96,2 165,9 1150,1 | =68,1°
£ (%) 36 10,6 10,09| - |i=1,4sin(25:-68,1°) A
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uyen t1nh dleuhoa (7)

VD3 L—,
. . {30 jZO} .
E=220V;w=314rad/s; Z =10+ j20Q; Z =| Q;1,=? y4
j20 50 y . . a
O ol (v
Omo] 0 ]05] 1 [15] 2 25] 3 [35 .
uwv| o3 610]16]50] 80 [120 E r ,

Dic tinh hiéu dung cua tu dién phi tuyén

(1) = 02 sin(314¢ + )

S :% =31402 cos(3 141 + )
L1, =314Q

https://sites.google.com/site/ncpdhbkhn/home 78



THUUNG =

uyen t1nh dleu hoa (8) .
VD3 d +

. . 30 ;20 .
E =220V;w=314rad/s; Z =10+ j20Q; Z = Q;1,=?
j20 50

-
NG
<
=
N[

IR

Omo| 0 05] 1 [15]2[25] 3 |35
uwv| o3 610]16]50] 80 [120 E r ,

bac tinh hiéu dung cua tu dién phi tuyén 1. =3140

U. 0N Q0 - I. =3140/90° = j3140 (U, =301, + j201, (a)
. —U._ =50] N E 220! |U, = j20I +50i

qeen. j, =Y 20 i£:|E 220|i< 2 = /200 301, (F)
Jj20 220 1z, +U, =E 2
00 E=(Z +30)], + j201. — E =220? U, =-U, (0)

UL =3V - 0" =0,5mC - IV =j314.0,5.107 = j0,157 A

L0 =200 _ g 4 /15910 A
j20
S EV =10+ j20+30)0,42,/159,1° + j20(j0,16) = 21,92/ —175,2° V
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THUUNG =

uyen t1nh dleu hoa (9)
VD3 D—h

. . 30 ;20 .
E =220V;w=314rad/s; Z =10+ j20Q; Z = Q;1,=?
j20 50

Omo] 0 05[] 1 [15] 27125 3 [35
uv)| 0] 3 6 [10]16]50] 80 | 120 E / ,
Pgc tinh hiéu dyng cta ty dién phi tuyen (Céch 1)

U OFFE - Q - i, = j3140 - | =2 _;gOIC L E=(Z+30)] +j20i. - E=220?

J

Uy V)" mO) I (A IV (A) E® (V) ¢
30,5 j0,16 0,42/159,1° 21,92/ —175,2°
16 2 1j0,63/1,76/153,0°| 91,36/ —179,6°
50 2,5 j0,79 3,18/128,1° 156,47/157,2° 29
80 3 [j0,94]4,64/120,5° 223,60/149,7° [1,7
I.=j0,94=0,94/90° A - E=223,60/149,7°V - ¢, —¢, =90—147,9° ==57,9°
¢,=0 - ¢ =-57,9° - [,=1.=(0,94/ -57,9°A
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Tuyen t1nh dleu hoa (10) S
VD3 o
30 ;20
20 50

E=220V;a):314rad/s;Z:10+j20Q;Z:{ }Q;I'Z:?

-
NG
<
S
N[

IR

Omo| 0 (051 |1,5] 2 |25 3 3.5
uv)l o] 3 ]e6]10[16]50] 80 |120 E r r
biéc tinh hi¢u dung cua tu dién phi tuyén (Cach 1)
. . . - —-50/7 . . .
U OPN-0 - 1= /3140 - 1, = Ye .230 C L E=(Z+30)I, +j20i.| - E=2207
J
(Ca’Ch 2) \ 7 I'C
f
V4
® =
/ =7
Etd

u. 0™ .9 - 1.=j314Q0 - E,=-7Z,, -U. -~ E,=M?
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S
P A

Tuyén tinh dicu

hoa (11)

VD4 B s
R, =20Q; R;=R,=40Q; C=0,4mF; ¢ = 1602 sin50¢(V); @ il e, I ; i
4

e

e, =80v2sin(50¢ +30°)(V); j= 2/25in50¢ (A). Tim 1,? L |
G +1,-1, =0 | R, JC@
. . . R . C R
I,-1,+J=0 1R le l
. 1 . .
<RI _.—I :E _E ‘U V
171 ]CLC 2 1 2 100 ( )
: : : 1 . : o
Uu,(I,)+RI,+RI, +—— I, =FE B
L( L) 4+4 35 L ]C(f 2 2 /
c 75
V.
/7
y,
50 4
/
2514
17, 1(A)
0’ 0,5 1 1,5 2
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e R TRUONG[BAIHOCHE

T e
B 4;--‘_._.

Tuyen t1nh dicu hoa (12)

VD4 974

R, =20%; R, =R, = 40Q; C= 0,4mF; ¢, = 16072 sin 50¢ (V); @ 71' e, 7’ ;i4
e

e, =80 2sin(507 +30°)(V); j= 2v/2sin50¢ (A). Tim 1,2

RZ,

Z = =17,24 - j6,90Q
‘R +Z, / R, l
_E//R+E,/Z,
“ 1/R+1/Z,
=96,28/ -10,9° V o
E:RJ':402:80V - =l
U, +(Z +R,+R)I, =E,-E, =E, =42,11/ -25,6° —
J/
~ E,=U, +(Z,+R,+R)I, 50 4
rf““‘“‘a:“‘““““““““““““““““7
|IL=ILD(ED"’UL:]UL_’EILZ_ L (Z, R+ R ' /
| | /
S - By =42117 £=100|E, —4211]/4211 1 o5/
i, =103 U, =71 7’
L E, = j711+(17,24 - j6,90 +40+40)1 = 116,5/33,4° | I(A)
0' 0,5 1 1,5 2

- E, =116,5 - €= 100[116,5-42,11|/42,11=177%
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o -:_.-' o

Tuyen t1nh dleu ha (13)

VD4

R, =20 R, = R, = 40Q); C= 0,4mF; e, = 160:2 sin 507 (V);
e, =80v2sin(50¢ +30°)(V); j= 2/25in50¢ (A). Tim 1,?

[, =1, 00'0-U,=jU, ~E,=U,+(Z +R,+R)I,

C
L E,=42117 £=100|E, -42,11|/42,11 1R Eiz

---_- )

116,5/33,4° L
>

2 05 j48  6595/42,5° 57 75 =l

3 33 42,52/46,7° 1,0 Vs
50 A

1,=[0,3A 7
0o o 0o 25 /
¢Etd _¢IL =46,7" =-25,6 ¢IL - ¢IL —72,3 #
L0 (1) =0,34/2sin(50r —72,3°) A / I(A)
0 0,5 1 1,5 2
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THUUNG =

VD5

s (@ O g W
R, =20 R, =R, =400; L=4H; e =502 sin50¢ (V); i e, [ i %
4
e, =1002sin(501 +30°) (V); j =242 sin50¢(A). Tim I? ) R (A
IA 005 1 [15] 2 [25] 3 ! 4 ]<>
UN)| 0| 3 | 6 | 10 | 16 | 50 | 80 R, ; R, l
. . T 2
E,=RJ =80V
Z, =R, +R, + jwL=80+ j200Q .
RZ @ E2 Z34
Z =—13 =1920+ 1,60 Q : :
td R +Z J El E34
. R
E/R+E. |1Z . !
=L/ /2 = 5190 j2,40 V
1/R +1/Z,
Z I+U.=E,-E., =E, =63,24/56,0° i Z
2 .
=108 U, =-jU. - E,=U.+Z,I, B,
- E,=63,24? £= |E,, —63,24|/63,24 B
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5

Tuyé

VD5

— (@ O g W
R, =20Q; R; =R, =40Q; L=4H; ¢, :50\/5 sin50¢ (V); il e, L iL ; i
4
e, =100V 2 sin(50¢ +30°) (V; j = 24/2 sin 507 (A). Tim 1,2 ) R , ﬁ
IATO0OJTo05] 1 [1,5] 2 [25] 3 ! 4 JC)
UN)| 0| 3 | 6 | 10 | 16 | 50 | 80 R, ; R, l
I 2
L=10™M8_.U,.=-jU,. -~ E;, =U,+(19,20 + jl1,60)1,
. E,=63,247 £= |E, —63,24|/63,24
Etd th
1 2 3
1 2,5 2 7
— 6 ~ 50 —j16
19,70/ =12,9° 66,48/ 43,8 40,48/ —18,4°
69 5,1 36
2,5-2 66,48.2 —40,48.2,5
I. = 63,24 + =12,44 A
66,48 —40,48 66,48 —40,48

https://sites.google.com/site/ncpdhbkhn/home
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e

Tuyé

VD5

R, =20 R, =R, =40; L=4H; e =5072sin50¢ (V);

e, =100 2sin(50¢ +30°) (V); j =24/2sin50¢(A). Tim I.?
I (A) 0 0,5 1 1,5 2 125 3

UNV)| 0] 3 | 6 | 10| 16 | 50 | 80 71
I.=2,44AE, =63,24/56,0°V
U, _16-50, ,, 16252502 _ o
2_2,5 2_2,5
- - o . ~ ) _|#. —56,0
[0 =2,44/9 - U.=4592/$-90° ~ E,=U.+Z,,=E,/¢, - ¢, =56,0°? €= 0

1 2 3
10 50 100
45,92/ -80°  4592/-40°  45,92/10°
62,93/ =31,89° 62,93/8,11°  62,93/58,11°
157 85 3,8

i.(f) = 2,442 sin(50¢ +100°) A
= 3,45sin(50¢ +100°) A
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T TRUGNGIBATHOC]

Tuyén tinh dicu

VD6
R, = 20Q; R, = R; = 40Q; L = 0,4H;
e, =250 25in20¢ (V). Tim I5?

LA Jolos ] 1 [15] 2 2573
Us(V) |0 | 10 | 20 | 35 | 60 | 90 | 120

(j-i,-1, =0 (@)
I,-1,-1,=0 (B)
sRI1,+U.=E §%)
(R, + jwL)I, +U,~U. =0 ()
U; =R, @)

L=1,0¢"3. U, :—jU%—JIZ(E—Uc)/RI 2

L=rL,0™N-Uu,00-1,=U,/R, OO 1, =I,+1,
0® .U, =(R+ jwL)l, +U,=U./0 - U, O 1,
L L=L/6+90° 0T [ =1, +I, 0N E=RI +U,
- E=250? &=|E-250|/250

e 'BACH;KHOA'HAINO]I

@ ’ A 3 i4\L
e RIA R,
/]
R Vi
200} UelV)
/’A”
150
100 /"
so 7
7
1
/ Ie (A)
0" 0.5 L5 2
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"BACH;KHOA'HAINO]I

= i
o _

Tuyén tinh dicu

VD6
lezéoo%lznzgj(vé)t.o %nl; 13‘.? e @ g L l; A
LA 10105 111151 2 [25] 3 € K1 R,
Us;(V) [0 ] 10 [20]] 35 [ 60 | 90 [120 R '
L=L,0MN-Uu,00-1,=U,/R, 0O 1, =I,+I, !
0@ -U. =R+ jwl)i, +U, =U./0 - U, D" 1, Sool e V) g
L L=L/6+90°0W [ =1, +], 0N E=RI +U, /’
- E=250?7 &£=|E-250]/250 /
[,=1A0™MN - U, =20V|- I,=20/40=0,5A 150
- I, =1+0,5=1,5A

y
. 100 /
- U, =(40+ j20.0,4)1,5+20=81/8,5° V /

S U.=81VOM"L 1,=0,34A 7£

; 50
~ I,=0,35/8,5°+90° =0,35/98,5° A f
. /

L =1,+1,20,34/98,5° +1,5=1,49/13,1° A i/ I (A)

: |
- E=201,49/13,1°+81/8,5° =110,6/10,3° V 0 0,5 1 1,5 2
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VD6

R, = 20Q; R, = R; = 40Q; L = 0,4H;
e, =250 25in20¢ (V). Tim I5?

LA [olos ] 1 15

2

2,5

3

Us;(V) { 0 | 10 | 20 | 35

60

90

120

L=r,0MN-Uu,00-1,=U,/R, 0O 1, =I,+1,
0@ -U. =R, + jwl)i, +U, =U./0 - U, OB 1,
L L=L/6+90° 0@ L1, =1, +i, 0N E=RI +U,

L E=2507 &=|E-250|/250

29

1 2
1 1,5
20 35
81/8,5° 131/8,3°

0,34/98,5° 0,70/98,3°
110,6/10,3° 178.5/10,6° 272,9/14,3°

3

2
60

202/'8,0°
2/98,0°

9,2

Il

37 178,5-272.9

LL5-2 250+178’5'2_272’9°1’5 _
178,5-272,9

1,86 A

@ ‘1 Lokl
e RIA R,
. /]
R yh K
| Uc (V)
200 P =am
pozas
150 /
100 /"
so 7
4
/
v’ Ic (A)
0' 0,5 1 1,5 2
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uyen t1nh dleu hoa (20)

i[=1/0° - U, =U)/0°

I=1/0 - U, =U)/90° = jU()

U(I)
Y
U(I)
W,
7zl

[=1/0° - U, =)/ 90° = jaxp(I)

i=1/0° - U.=UU)/-90° =—;U)

Q)

U=U/0° ~1,=a0U)/90° = jeQU)
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Tuyen tmh dleu hoa (21)

. Ap dung khi biét cac quan h¢ phi tuyén U(l),
v(D), Q(U), U,(1,), ¥,1,), Qn,(U,).
e Cac budc thuc hién:
1. Phtrc h6a mach dién,
2. Lap (h¢) phuong trinh (phuong phap dong
nhanh) mo ta mach, ro1 rut gon vé dang
M(X) = N = const,
3. Giai truc tiép phuong trinh trén hodc giai bang
phwong phap do.
« Néu mach dién phtrc tap thi co thé don g1an
hdéa mach dién trudce khi 1ap phuong trinh.
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S O ]ﬁliﬂmﬁ S
‘J"" ‘ A xa:—_ ; ‘

Tuyen t1nh dleu hoa (22)
Mach dién — Mach dién phirc hda

KD, KA \ l Bién doi tuong duong

(h¢) Phuong trinh Mach t6i glan

1 1

M(x) = N = const

, l
So do do (dai) So dod do (ngan) Do thi
J J Giai trucltiép
\/ \J
Nghi€ém x*

https://sites.google.com/site/ncpdhbkhn/home 93



rnuﬁmﬁnm HOCE

~BACH,KHOATHAINO ]
Ly thuyet mach 11

I. Qua trinh qui do

II. Mach phi tuyén
I. Gid1thiéu
2.  Dic tinh ctia phan t phi tuyén
3. Ché d@d xac lap
a) Mach mot cmeu
b) Machxoay chiéu

1. Can bang diéuhoa
i1. Tuyen tinh diéuhoa
iii. Tuyén tinh héa quanh diémlam viéc
1v. Tuyén tinh héa tung doan
V. D6 thi
4, Che do qua do

5. Dibt va tranzito

III. Duong day dai
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x(t) =Xy tx,.(0)
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Tuyen t1nh hoa quanh dlem lam viec (2)

VD1
e =100+5sin507 V;L =0,5H. E_=100+5=|105V /ﬂm_.
E. =100-5=95V —
Ie=14A —4 u(i) L
f e
u(i ()
u, =u(i)=R i Q 100V )
(>)—— wWt
R, = AL.‘ 105 _ 159 e T
Ai 3 e g p WS ; : i
. R L |
i Eic A€ 55in50 V E
AC = R, .+ j50L @_
= 35_?/,\5/;0 S =0,067 — j0,048
T ] A i@
=0,082/ -35,5° A 0 —

https://sites.google.com/site/ncpdhbkhn/home 96



Tuyen t1nh hoa quanh dlem lam viec (3)

VD1
e =100+5sin 507 V; L =0,5H. /ﬂ _ |
I =14A —~ u(i) eL
u(i M
“0) o0V &
. {—)}— u(V)t
I,.=0,082/-355 A e T
e ' N i . |
R L
AC 56in50r V

> 1=1, i,

@_

=|1,4 +0,082+/2 sin(50f —=35,5°) A [ oiail T W

0 4
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VD1

1. Tim diém 1am viéc (do nguén DC tao ra),

2. Tuyén tinh héa phan tt phi tuyén (tim dic tinh dong),
3. Giai mach AC véi phan tir phi tuyén di tuyén tinh héa,
4. Tong hop ddp so.

u (V)1 /7’
200 1.1,.=1L4A /u(l)
; Ay 100V
oS 2.R,. =—=35Q
' |Au : | O Y
: = E,
i 3'IAC - . L
A Y Ry + J50L AC 56in501 V
; 5 o =0,082/ 35,5 A ()
[ A e N N
0 T 4 4i=I,+i,.=14+0,08242sin(50r —35,5°) A

https://sites.google.com/site/ncpdhbkhn/home

u(i) » L
L
100 +5s1in 507 V
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TRUONG A 1[HO C A

Tuyen t1nh hoa quanh dlem lam viec (9)

VD2

E =60V; e, (1) =2sin3141; R =200 \De2 '

W(i) =0,96¢""" —1,05¢ " g(u) =101 —0,5.10" u° ME, 74

Tinh dong dién trén cudn cam & di¢n 4p trén tu dién. R
v

>
ILDC:E1:60:3A; U.pe =E =60V I pe

R 20 CDC T . U l
1 CDC

liss =
c =% =(10%-3.0,5.10"0)| =46 uF
tth du =60
u=60
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THUUNG =

Tuyen t1nh hoa quanh dlem lam viec (6)

VD2 >
E, =60V;e,(r) =</2sin3141; R =20Q e,
W(i) =0,96¢""" —1,05¢ " g(u) =101 —0,5.10" u° E, 74
Tinh dong dién trén cudn cam & di¢n 4p trén tu dién. R
I, =3A; U, =60V; L, =0,13H; C,, =46 uF ¢
i.= P =0,025/ ~62,6° A; Ugyc = J e =1/0°V
R Ry =
jol,, + Jwa,h JaC,,
R+— .
jaC,, \_)/62
i (1) =1, +i,.(1)=|3+0,025v2sin(3141 - 62,6°) A C,, —
u ()=U,, . +u, . (t)=|60+/2sin314t V Ly, ‘ R
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VD3

.......

20Q; L=4H; C =80 uF.

Tuyen t1nh hoa quanh dlem lam VIEC (7)

e =60+ sinl100r V; R, =
Tinh dong di€én qua di€n tr& phi tuyén?

1A 0

0,5 1

1,5

2

2,5

3 CTD ¢ cl //1

Uwvy; 0

3 6

10

16

30

80

i 0™ u(i) -

Dic tinh ctia dién tro phi tuyén
E=20i+u(i)=60? &=

N
I CE R i

2 2 40 16
3 12,5 50 30
. 12 112,5 56.2,5-80.2
I — le +

56/t 80 56 —80

- 1

e:

|E 60| ]

=0,021e +0,83
, =0,021.60+0,83 ={2,08 A|=1

60V A

6,67
33,33

DC
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Tuyen t1nh hoa quanh dlem lam viec (8)

e =60+ sin100r V; Ry =20Q; L=4 H; C =80 uF.
Tinh dong dién qua dién trd phi tuyén?

d

(4 —
IA] 0o Jos [ 1 [15] 2 [25] 3 CD C )
Uv)| 0 3 6 | 10 | 16 | 30 | 80

VD3

Dic tinh ctia dién tro phi tuyén ‘
ire =2,08A
30-16
= =280
2tth 2,5 -9 |
E 8 7100.80.10° 1/~2
Usac = Zpac ae—= e : =0,22-0,21V
R+Zpe g4l g1
7100.80.107 7100.80.1073
20+ 1 .
28+
7100.80.10° R, Roun
] 22— j
joo=uc 0227002 600/ un g0 a —
Rthh 28 C
i =i+, =|2,08+0,01 W2sin(100f —42,7°) A sin100z V_|
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VD4

R, = 60Q; Ry = 40Q; L = 0,4H; e =200 V (mot
chiéu); j = 0,2sin2000¢ (A). Tim i;(f)?

Q@mC) | 0] 05 S| 2 |25 3
U (V) 01| 20 |40 | 70 | 120 | 180 | 250

U

N g g

d\:s_“ L ‘LIDC
€ Y. R4//7, J
RIS T

(R +R)I,, +U,, = e - (60+40)],. +U,, =200
= U, =200-1001,, —1,.=0,7A
RI, +U,,.=e - U, =200-60.0,7 =158V

R, =140/1,4=100 Q
AQ _ (2,5-2)107
AU 180-120

C, = =8,33uF

Tuyen t1nh hoa quanh dlem lam viec (9)

1, (A)

. san
@ L T
7 .
e p R4/ A J
R 7T K l
500 U (V';
LT
150
140
100 /
1,4
s,
4
/
0' 0,5 1 15 2

https://sites.google.com/site/ncpdhbkhn/home
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VD4

TRUONG A 1[HO C A

R, = 60Q; Ry = 40Q; L = 0,4H; e =200 V (mot
chiéu); j = 0,2sin2000¢ (A). Tim i;(f)?

Q (mC) 005 1 1,5 2 2,5 3
U (V) O 20 |40 [ 70 | 120 | 180 | 250
I,.=0,7A;R, =100Q; C, = 8,334F .
. R J
IAC — tthJ 1
K icC
R, +R,, + jol + —L—=u
R, +—
]C‘Enh '

Tuyen t1nh hoa quanh dlem lam viec (10)

7.
J

tth

=0,0179/ -77,6° A

L@)=1,, +i,.(2) =

0,7-0,0254s1n(20007 =77,6°) A

https://sites.google.com/site/ncpdhbkhn/home
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Tuyen t1nh hoa quanh dlem lam viec (11)

https://sites.google.com/site/ncpdhbkhn/home

Do thi Ham s6 Bang s0
U,-U
bzl du Rtth =— 1
’—// Rtth E 12 B Il
V& tiép tuyén The | <. <1,
O diém lam viéc ; ;o W, -y,
I :_lﬂ tth — J -]
o—%—' tth di 2 71
1=l
K _Ay 11<IDC<I2
)=
1t Ax . Q2 _Ql
1% C = @ tth — U -U
¢ I tth du ) 1
u=Upc
U, <Upc <U,
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e e B THUUNG {iHIHﬂﬂ

Tuyen t1nh hoa quanh dlem lam viec (12)

e Ap dung khi mach c¢6 nguén mdt chiéu 16n & nguon
xoay chiéu c6 bién do nho.
e Cac budc thuc hién
1. Tim diém lam viéc (do nguén DC taora),
2. Tuyén tinh héa phan tir phi tuyén (tim dic tinh dong),
3. Giai mach AC véi phan tir phi tuyén da tuyén tinh héa,
4. Tong hop dép so.
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rnuﬁmﬁnm HOCE

~BACH,KHOATHAINO ]
Ly thuyet mach 11

I. Qua trinh qui do

II. Mach phi tuyén
I. Gid1thiéu
2.  Dic tinh ctia phan t phi tuyén
3. Ché d@d xac lap
a) Mach mot cmeu
b) Machxoay chiéu

1. Can bang diéuhoa
i1. Tuyen tinh diéuhoa
iii. Tayén tinh héa quanh diém Iam viéc
iv. Tuyén tinh héa tirng doan
V. D6 thi
4, Che do qua do

5. Dibt va tranzito

III. Duong day dai
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muﬁmﬁ_ﬂmuuc R

uyen t1nh hoa tung doan (2)

VD
e =150sin250¢ V; R = 50Q; Tinh dong dién trong mach. %
i <0 _ga S IDO gy
max 50 min 50
— [} v
R Ly | L, :A‘,ﬂzo’4 =0,4H
Ai
i€
=10 o 34sin(2500 - 63,4) A
50+ ;250.0,4
. , Bie e ol
Aw 0,2
R L =0,1H
xanh xanh Aj 2)
€
150
I .= i =2,68sm(250r —26,6°) A
50+ j250.0, 1
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muﬁmﬁ_ﬂmuuc R

uyen t1nh hoa tung doan (3)

VD

e =150sin250¢ V; R = 50Q; Tinh dong dién trong mach. %

_D_(Yh_
50Q 0,4H

e/')
—/

_D_("rh_
50Q O,1H

€

i, =1,34sin(2507 —63,4°) A

i =2,68sin(250¢ —26,6°) A

| <1A: i =1,34sin(250¢ -63,4°) A
1A<|i|<3A: i=2,68sin(2507 -26,6°) A
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R .-:1-

Tuyen t1nh héa tu:ng doan (4)

VD

e =150sin250¢ V; R =50Q; Tinh dong dién trong mach. %

—— R 7,

e | oy e 60

o | —

i 1 1 1 1
1] 0ms om oois oo om2s om 0

ti=)
{ i <1A: i=1,34sin(250r -63,4°) A

1A<|i|<3A: i=2,68sin(250t —26,6°) A
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| Tnun'mr.' mu

~ BACH;KHOA|HAINO])
Ly thuyet mach 11

I. Qua trinh qui do

II. Mach phi tuyén
I. Gid1thiéu
2.  Dic tinh ctia phan t phi tuyén
3. Ché d@d xac lap
a) Mach mot cmeu
b) Machxoay chiéu

1. Can bang diéuhoa
i1. Tuyen tinh diéuhoa
iii. Tayén tinh héa quanh diém Iam viéc
1v. Tuyén tinh héa tung doan
V. Do thi
4, Che do qua do

5. Dibt va tranzito

[I. Duong day dai
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TRUDNG BAIHOG)

| BicnKnoAHAINOY)

VD

y(x) —
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Ly thuyet mach II

I. Qua trinh qua do
II. Mach phi tuyén

1. G161 thigu

2. Pic tinh ctia phan tir phi tuyén

3. Ché d6 xdc lap

4. Ché dd qua dé
a) Tuyén tinh héa quanh diém lam viéc
b) Tuyén tinh héa tirng doan

¢) Tham so6 bé
d) Sai phan

5. Didt va tranzito

. Duong day dai

https://sites.google.com/site/ncpdhbkhn/home
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x(@) = Xpe +x,,()
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TRUGNG DA HO C

Tuyen t1nh hoa quanh dlem lam viec (2)

VD1

7
Iy =L4A A 5V //
E_=100+53105V /(,) 2,5H
uti 1 2 100V
Au 105 100V _
Ry =~ == =350 @ ! 0@
i (=0)=0 Tuv_
Sk 200 -+ {agy, =y
5/p :
I = |
(P =0 T3S
__ 2\
p(p+14)
S i (1)=0,140-¢"")A
) [ oal T e
=it () S[L4+0,14(1-¢ ) A 0 —
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VD1

1.54

1.52

200}

““““““““““““““

1.48

(A

1.46

142

5 5 > !
1.4 ' i : : ] LA ! 1 (A)
0 0 0z 04 0 0.3 i ! ! ! ! R
i) 0 4
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TRUONG A 1[HO C A

Tuyen t1nh hoa quanh dlem lam viec (4)

VD2 | )
I =L4A . 5sin50¢ V //
E_=100+5=[105V 7 > 5H
E_ =100-5=95V u(@) 150v L4 >42 100V
[ =
Au 105 | ()
R, =—=—"=35Q @—
N3 u (V) t \ ~
i 5y(—0)=0 ~E2P 200 ffy [y
250 250 i
p” +2500 » 7 +2500
I,.(p)= VO
2,5p +35 @
- 100 N
(p~ +2500)(p +14) : : : :
i, (1) =0,045¢7 +0,14sin(50 —19,7°) A ] AL Hi»
S i(1)=1,4-0,045¢7* —0,14sin(50t =19,7°)A| O 4
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VD2

,.-:.-

i(1) =1,4-0,045¢™* —0,14sin(50r =19,7°) A

15

135

1sF PR

I 3 .......

13

13

............

12

Tuyen t1nh hoa quanh dlem lam viec (5)

5sin 50t V

200

...........................

125 boooonn . U .......... T ......... ......... .................. i
X L .
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TRUONG A 1[HO C A

Tuyen t1nh hoa quanh dlem lam viec (6)

VD3 t =
E =60V; e,(t) =~/2sin3141; R =200Q
W)= 0,967 =1,05¢ """ ;q(u) =10"'u - 0,5.10"u’ 2 I‘@‘
Tinh dong dién trén cudn cam & dién 4p trén tu dién. CADE 62_ /
1 v
_E _60__ o R
ILDC_R _20_3A’ UCDC_E1_6OV 4% .
Ltth = d_w
di |,
=(0,96.0,002¢"°™ +1,05.0,26¢ )| =0,13H .
i=3 A _
C E Z
c =% =(10"-3.0,5.10"u?)|  =46mF 474 R
tth dl/l 0 =60 ®
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THU[TNE - .

Tuyen t1nh hoa quanh dlem lam viec (7)
VD3 .
E, =60V; e,(1) =25in3141; R =20Q )
1 . 3)00201' —-0,26i -1 -5 3 21—@‘
Y(i)=0,96e" " —1,05¢ """ ;q(u) =10 'u—-0,5.10 "u
Tinh dong dién trén cudn cam & dién 4p trén w dién. €2
i _ong 1€n _en cudn cam a i€n ap trén tu dién CADEI ? é
3A; L, =0,13H; C,, =46mF o
L,e2( 0)=0; uc,ez(_o):() 4% .

. )_314J_/(p2+3142)_ 1,485(2300p +2500)
S »+ RATCuP)  (p* +314%)(p® +1,087 p +167,22)
" R+1/C,p
Ez(l?)@ ﬁo
e
I—— | |¢= I
Conl
Ltthp Ctthp R Ltth R
Hiire's's W (Y
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= TRUONG BAHO C

x::"i-"

Tuyen t1nh hoa quanh dlem lam viec (8)
VD3 =
E =60V; e,(t) =~/2sin3141; R =200Q ’
W)= 0,967 =1,05¢ """ ;q(u) =10"'u - 0,5.10"u’ 2 I‘@‘
Tinh dong dién trén cudn cam & di€n ap trén tu dién. €
=3A; L, =0,13H; C, = 46mF Dr 74R
L,e2( 0) =0; uc,ez(_o) =0 4% .

; (p)_314~/_ [(p*+314%) _ 1,485(2300 p + 2500) .
W RWUC,D) T (pP+314%)(p* +1,087 p+167,22)
" R+1/C,p

S i, (1) =0,0245v2 sin(3147 = 90°) +0,0347¢ % cos(12,92t —2,4°) A

- (1) = pe +i, (1)
=[3+0,0245+/2 sin(314t —90°) +0,0347¢ ™ cos(12,92t —2,4°) A
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AT
a;

VD3

E =60V; e,(t) =~/2sin3141; R =200Q
W)= 0,967 =1,05¢ """ ;q(u) =10"'u - 0,5.10"u’
Tinh dong dién trén cudn cam & di¢n 4p trén tu dién.

i(t) =3+ 0,0245\/5 sin(314¢ —90°) +0,0347¢ ™" cos(12,92t —2,4°) AM

= T T T T A0 r

30+ 1

d:z

ze8 zea |

oz i N 2 . agz bl

a " 2 "
a0s n] ons ("] 0.5 oz u] = + a =

1

i0

A=

255}

Z0O¢t

ZEZ

TE)
https://sites.google.com/site/ncpdhbkhn/home

" rd
5= DSBS =1 So5 i0

Tuyen t1nh hoa quanh dlem lam viec (9)

[ =




murfmﬁ o O e

Tuyen t1nh hoa quanh dlem lam ViEC (10)

VD4
e, =60V: e, =5¢1% V: R, =20 Q; C = 0,8 mF; u(f)=? e R c ;
1A o0 Jos5 ] 1 [ 15 [[2]]sl] 3 CD e)] b
uv)| 0 3 6 | 10 | i6] []30] | 80
Dic tinh ctia dién tro phi tuyen 2@
IDC:2’08A l—:O ‘1
U.,.=e~-RI, . =60-202,08=18,4V ]
L 4 %—

o B[R Rd [T |

, Cp== €] //
U, (=0)=0 %
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THUUNG =

VD4

Tuyen t1nh hoa quanh dlem lam viec (11)

e;=60V; e, =5¢ 1 V; R, =20 Q; C=0,8 mF; uq(t)="?

iAo Jos [ 1 [T15] 2 25

3

Uv)| o 3 6 | 10 | 16 | 30

80

Dic tinh ctia dién tro phi tuyén
Uqpe =18,4V; R, =28Q

ZR2 = thth //C = thrh (1/ Cp)
R, +1/Cp

E,(p) 312,5

U =Z -
ce2(P) = Zpsc R+Z.. (p+107)(p+100)

- U, =43,75(™" =)V

U, S T, =|18,40 443,757 =)V
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Tuyen t1nh hoa quanh dlem lam viec (12)

vD4 .
e,=60V; e, = 5¢71%% V; R, =20 Q; C = 0,8 mF; uc(f) =2 e, K

C by
A o los ] 1 [ 15] 2 |25 3 CD T L

Uwv)y| 0 3 6 10 16 30 80
Dic tinh ctia dién tro phi tuyén 2@

u. =18,40+43,75(e™™ - ")V : :%3‘1

1nE | T ! | T T |

1O f -\. ............... .................................. ................. ................................. -

143 P PP P .................................. ................................. .
E L= T 1 .
a

135 | IRV W e e e e e , ................................. "

BE N .................................. ................. ................................. -

124 L :

Rk o 0is oz 0:2s 03
=)
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rnuﬁmﬁnm HOCE

s 5 | (BACHKnOAMAING )
Ly thuyet mach m

I. Qua trinh qua do

II. Mach phi tuyén

1. Gi61 thigu

2. Pic tinh ctia phan tir phi tuyén

3. Ché d6 xdc lap

4. Ché dd qua dé
a) Tuyén tinh hdéa quanh di€ém lam viéc
b) Tuyén tjnh hoa tung doan
c) Tham s6 bé
d) Sai phan

5. Didt va tranzito

. Duong day dai
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e =150 V;R = 50Q; Tinh dong dién trong mach. J—%I—WiL
o = =3A; 0 =

=150/30=3A; i, =0A >?>
0<i<l: L, =Ag/Ai=0,4/1=0,4H ‘)

R 0,4H

t=0

it ()
\_/

=AY /Ai=0,2/2=0,1H

1>1:

xanh
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muﬁmﬁ_ﬂmuuc R

uyen t1nh hoa tung doan (3)

VD
e =150 V;R =50Q; Tinh dong dién trong mach. J—%I—WiL

e

150/p * =~ _ ’ L(:H
[,.(p)= A It—O

__7____________6 ________

t(ms)
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uyen t1nh hoa tu:ng doan 4)

VD
e =150 V;R =50Q; Tinh dong dién trong mach. J—%I—WiL

i(-0)=1A t =3,2ms

150/ p+0,1 A
0,1p+50

]xanh (p) -

t (ms)
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muﬁmﬁ_ﬂmuuc R

uyen t1nh hoa tung doan (5)

e =150V;R =50Q; Tinh dong di€n trong mach.

t =3,2ms
_D_(TYW_
e R 0,4H
<7=0
( Qe
_/
(1) =3— 3¢ A L) =3— 2% A

0<t<3,2ms: i(t)=3-3¢">" A
£>32ms: i(t)=3-2e 00320 A

t (ms)
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L | TRUDNE n;u

Ly thuyet mach m

I. Qua trinh qua do

II. Mach phi tuyén

1. Gi61 thigu

2. Pic tinh ctia phan tir phi tuyén

3. Ché d6 xdc lap

4. Ché dd qua dé
a) Tuyén tinh hdéa quanh di€ém lam viéc
b) Tuyén tiph héa tirng doan
¢) Tham so bé
d) Sai phan

5. Didt va tranzito

. Puong day dai
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VD

UDC= 120 V,
R =250 Q;
U W(i)= 2i — 3,75i3
X PN K DC{—-)\ [ =?
5 2500+ (2 -11,25i%)i' =120 /
L 2500 +2i' —11,25i%" =120 o
- 2500 +2i — ui'i =120
bat p4=1125

~ 2500 +2i' =120 = 1i°i’

9
bat i =i, (¢) + 4, (1)

— (2504, + 2i, = 120) + L(250i, + 2 —iyiy) =

2 o« o of 2 o 3 o« o of NN 4.2
=L (2000, +igi) — Wiyt +iiy)— (i, =0
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VD

Lo [T Upe=120V;
=00 R T | R=250 0

U W(i)=2i - 3,753
K DC{_')\ s

250i0+2i(')—12020(1)
712500, + 2 =% =0
120,00 o)
1) = 2501,(p) +2pl,(p) = 2iy(=0) —220 =0 — Io(p) = =
(la) - 2501,(p) +2ply(p) —2i,(-0) b 2p+250  p(p+125)

S i (1) =0,48(1-e A
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Tham s6 bé (3)

VD
2500, +2i! 120 =0 0.
M 4 l—|:|—f74L Upe= 120 V;
2500, +2i —i’i, =0 ?f} R YO | R=250%
_________________ Upe (i) = 2i- 3,750
(1a) ~liy(1)=0,48(1 - ™) A & =

(1b) — 250i; +2i; —[0,48(1 =€ ")]*60e™ > =0
— 250i, +2if —13,824(e™ =2 +¢77)
- 2500,(p)+ 2 ply(p) =24 (-0) —13,824(

0

L2 1),
p+125 p+250 p+375

1 2 1
- +
L1 (p) =13824 p+125 p+250 p+375 _
2p+250
=6,912| —— - 2 N 1
(p+125)° (p+I125)(p+250) (p+125)(p+375)

———— — — — — — — — — — — — — — — — — — — — — — — — — — — — — —— — —— — —— — — — — — —
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[ﬁu'ﬂ'iuaﬂg!i: s |
"BACH,KHOA|HAINOQ

VD
Lo [T Upe=120V:
r= R ¢ | R=250;
Nusey | ro-a-sow
o/ =
.. . )
1=, (t)+ Hi (1)
i,(1)=0,48(1-¢"")A > —>
i(1)=6,912(te”>" = 0,012¢ > + 0,016 =0,004e H)A |

S (1) =0,48(1—€e'®") + 16,912(te™>" = 0,012 +0,016¢ " —0,004¢7"") A} N
U =11,25

i) =0,48(1—¢ ) +11,25.6,912(te™* = 0,012¢™ % +0,016¢ 7" ~0,00d¢ ™) A

0,48+ (77,76t —1,41)e™>" +1,24¢>" -0,31e>"" A
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L | TRUDNE n;u

T _ BACHKHOATHAYNOII
Ly thuyet mach m

I. Qua trinh qua do

II. Mach phi tuyén

1. Gi61 thigu

2. Pic tinh ctia phan tir phi tuyén

3. Ché d6 xdc lap

4. Ché dd qua dé
a) Tuyén tinh héa quanh diém lam viéc
b) Tuyén ti’nh héa tirng doan
c) Tham s6 bé
d) Sai phan

5. Didt va tranzito

. Puong day dai
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S E— e | TRUONG8AIHOC]

e ~ BACH,KHOAJHAYNOI}

alp

dy _Qy di, A _ i, b Tk du, ~ U T Y

dx DAx dt At Loy~ 1, h dt h
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==
T

Sai ph

An (2)

VD1
e =24V (DC); R =60 Q; ¥(i) = 1,75i - 2,8:3; budc sai phan 7 = 2ms. t=Ol R Y(i)
Tinh dong diénqua do trong mach? ?T e N
P P / | >
Ri+% =0 L 60i+9 =04 L 60i+9F i _ 9y ~
dt dt 0i dt
L 600 +(1,75-8,4%)i' =24 — 60i, +(1,75-8,4i})i, =24
i 24 -60i,
COLT5-8,4i7 |y Ti _ 24-60i,
P 0,002 1,75-8,4i;
e . S
0,002 ) s
i, =i +0,002 22700
1,75 -8, 4i;
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S_al phan (3)

TRUGNG DA HO C

VD1 4:_%7
¢ = 24V (DC): R = 60 Q: ¥(i)= 1,75 — 2.81% bude sai phan /= 2ms. | 0] R Y(i)
Tinh dong diénqua do trong mach? ?T N
e
Ay 24 — 60i | >
Ri+—=e - i, =i +0,002 0’62 —/
dt 1,75 - 8,4
24 —-60i
i =i, +0,002 0 | 24 - 60.0
T s AR - =0+0,002 T80 -40,0274A |
i, =1, (=0)=
24 — 601 24 —60.0,0274
i, =i, +0,002 1 =0,0274 0,002 000274 _(0,0530A
1,75-8, 4i; 1,75-8,4.0,0274
24 —-60i 24 -60.0,0530
iy =i, +0,002 2_ 20,0530+ 0,002 - =0,0771A
1,75 8,41, 1,75-28,4.0,0530
k 0 1 2 3
ik (A) 0 10,0274 0,0530| 0,0771
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VD1

Sal phan (4)

e =24V (DC); R=60Q; Y(i)=1,75i-
Tinh dong diénqua do trong mach?

2,81%; budc sai phan 4 = 2ms.

dW¥

Rit+—=e - i, =

dt

. +0,002

24 - 60i,

1,75 -8,4i;

B AR -AnAn Jn an an an ]
:1 T | ‘1. Y- WA
: : 9
: : Q
D_as b~ e e e Brrrrrereeseesceccanaanaas ............... oe . i . .
: of 1
i || T SO ..0.F.1.. .
: ¢
Q
: D
e R R R R R ol |- —
0
L oz : Q ]
- P ) N B EEE
Y
o4 _
oos ] I -
D — ,"T, e e P S o — . e S i I N . I S S I —— . e S S e
oo oo oo? om ooi oos oos oo om
tis)
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TRUGNG BAIHOCH

S_al phan (5)

VD2 o[ A
e=60V([DC); R=20Q; g(u) =10"u —0,5.10"u’; B R q(u)
Budc sai phan 1ms. Tinh dién 4p trén tu dién. ?T e N\

d —

Ritu=e - 20i+u=60 - 20 q+u:60

dt
L2092 4260 L 20107 1,510 ) + 1 = 60
Ou dt \
200107 =1,5.10"°u )u, +u, =60 ' 0

— D N I/tk I/tk uk - k 20(10—4 _1 5 10—8 2) >
k l/tk(V) y = Upg — Uy
0 |uc(-0)=0 © 0,001 )

_,_ 0,001(60~u) " 60—
1 30,00 [ =% 50007 - 1,5.10" @) L Tk = ” . 8 2
e 0,001 2010 " = 1,5.10 "u;)
) , _ ., 0,001(60~u)
u, =u, 20(10—4 _1,5.10—8%2) _ uk+1 — uk + O, 001(60 l/lk)

2010 —1,5.10"w))
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[ F=ate

ai p
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TRUGNG DA HO C

S_al phan (7)
Vb3 . — t=0 r:'_%*

e =24V, R=60 Q; ¥(i) = 1,75i - 2,8i%; C = 25 uF R YO |
budc sai phan / = 2ms. Tinh dong diénqud do t ach? |C4 T
uoc sa:ilipan ms. Tinh dong 1ar$uadl rong mach? |C4ch 1 >§> e/__)\ C
60i +— +u=24 - 60i+—.—+u=24 —/
at o i 24 60i, )
. —u, —60i i, —i, _24-u_—60i
- 60i +(1,75-8,4i")i' +u=24 - i, = £ £ kel & = Lk
( ) ©TL75-84i | 0002 175-8.47
- I U U _
i=Cu =2510"u" - u, —25.10{ 70,002 25.10°
k| &) | w (V) |- 24—, —60i ‘
. i, =i, +0,002 0"
0 |i, (=0) = Olu,. (-0) =0 1,75 -8, 4i; r 24-u, —60i,
_ 0,002, I, =1, 0,002 >

1| 00274 0 [|“T%T 5100 N 1,75-8,4i°

( 24 —u —60i 0,002i

L =i, +0,002—1 = , OV
2| 0,0530| 2,192 <12 " 1,75 - 8, 4i’ e T T 5 10

_ 0,002
RS TETE
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VD3 tzor:%

e=24V;R=60Q; Y(i)=1,75i- 2,8i3; C =25 uF,
budc sai phan 4 = 2ms. Tinh dong di¢nqua d¢ trong mach? |C43ch 2 >§>
e
., dW¥ . B 3
60i +7 +u =24 - 60i+(1,75-8,4i°)i' +u =24
4

i =Cu'
- 60(Cu')+[1,75-8,4(Cu )’ |(Cu") +u =24
- 60Cu' +[1,75-8,4C*(u")*1Cu" +u =24

) 24 —u —60Cu'

1,75 -8,4C* ()]

—
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VD3 tzor:%

e =24V; R =60 Q; ¥(i) =1,75i-2,8i%; C =25 uF;
budc sai phan 4 = 2ms. Tinh dong di¢nqua d¢ trong mach? |C43ch 2 >§>
e

. 24 —u —60Cu' )

CC[L,75-8,4C%(u')?]

u

nm_ Upin ™ 2uk+1 Mz .
I/lk —_

U,

24—y, —60C uk+1h-

hz — 2
C{IJS —8,402£”k+1h_ ”kj }

24—u, —60C(u,,,—u,)/h
C|1.75-8,4C% (., ~u,)* I b’ |

_ _ 2
- uk+2 —2Ltk+1 u +h
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X

n (-10)

VD3 0
e =24V; R =60 Q; ¥(i) = 1,75i - 2,8i%; C = 25 uF; =00 Y |
budc sai phan 4 = 2ms. Tinh dong di¢nqua d¢ trong mach? |C43ch 2 >§> ~N E_
e
24—u, —60C(u,,, —u, )/ h | \/

u,,, =2u,, —u, +h’
T [ L75-8,4C (e —u, ) T

24 —u, —60C(u|—u,)/ h
C|1,75-8,4C"(u)~u,)* / 1* |

_ _ 2
u, =2Au|—u, +h

ul,{ — uk+1h_uk . u(’) — U, —Uu, :ur(o) S :MO +hur(0)\
l(O) > — Ml =0
i =Cu' - i(0)=Cu'(0) - u'(0) :? =0
i=Cu' i =CMen "
h
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TRUGNG DA HO C

S-al phan (1 1)
VD3 t=oﬁ:'_7(.L

e=24V;R=60Q; Y(i)=1,75i- 2,8i3; C =25 uF,
budc sai phan 4 = 2ms. Tinh dong di¢nqua d¢ trong mach? |C43ch 2 >§> e N\
24-u, —60C(u,,, —u,)/h | \/
C|1,75-8,4C"(u,,, ~u,)* / 1* |
i, =C(u,,, —u )l h; uy=0; u =0
24 —u, —60C(u, —u,)/ h
C|175-8,4C%(u, ~u,)’ / 1" |
24-0-60(25.10°)(0-0)/(2.107)
25.107°[1,75-8,4(25.10°)*(0~0)* / (2.107) |

_ _ 2
Uy =21y — U +h

_ _ 2
u, =2u, —u, +h

=2.0-0+(2.107)°

=2,1943V

i = cl2TU 55 10 2,1943_3—0
2.10
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THlfll'NE BAIHOC]

BACHKHOAHAINGI]

Sal phan (12)

Mach dién phi tuyén

(hé) Phuong trinh phi tuyén
( N\

‘ \

{x’ if(xa y) y' = f(x,y,x,y)
Yy —g(X,y)
$ ]
{(M xR = f 3 Dia T2 PV 2 iy 2y
Ves1 =Y h = 8(x ) h
A 4 ‘

Yisr — 2y1<+1 — Vi +h2f(X, yax,9 y')

{xkﬂ =X, thf (%, y,)
Vin = Vi Thg (X, y;)

\_ v
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TRUGNG DA HO C

Sal phan (13)

VD4 \ =0
R, =20Q; R; = R, = 40Q; ¥(i) = 2i + 8i%; C = 20uF; }1 i
E, =50V: E, = 100V;J = 2A; h = 1ms. Tim i,? L
E -R,J _ 50-402 E, = KLY
i (0) = i) =———4=— = ——=-03A | |p ¢ K
R1+R3+R4 20+40+40 T 1 lC l

Rlil _uc(O) — El _E2 - uc(O) — E2 _El + Rlil :50_100+20(_O,3) — _56 V

(i) +ic—i; =0 1 +C;C¢_;f =0
Suctup +(Ry+Ry)ip =E, — o C+E E-'_(R s+ R)i; = E,
(Rily —uc =k~ kB Riiy—uc =E, - E,
(i) + Cug —i; =0 "El—E2+uC+Cu,C_iL:O
S up + 2+ 240D +(Ry +RY)ip = E, — R
Riiy —uc = E ~E, uc +(2+24i7)iy +(Ry +Ry)ip = E,
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. TRUORETBATHOCH

';*- A BA - m ““jl
o /\
Sai phan (14)
VD4 \ ) =0
R, =20Q; R; = R, = 40Q; ¥(i) = 2i + 8i%; C = 20uF; i i
E, =50V; E, = 100V;J = 2A; h = 1ms. Tim i,? L
(E, —E,+u E T 5 K,
L —2 " "Chcul—i, =0 R =C R
J R, -l }lc l
uc + (2 +24i7)iy + (Ry + Ry)ip, = E,
ru, _ip _E —E) tuc ruk+l_”k:ii_E1_E2+uk
e R,C h C R,C
— 1 - . . -
o =By —uc —(Ry +Ry)iy il Tl _ By~ — (Ry + Ry )iy
B (2 +24i%) h (2 +24i2)
( . E —E,+ _ ' 50 —100 +
Up+) = Uy th & _ 1 2t = u +10 3( 8 -6 > ‘Lékj
) C R,C 20.10 20.20.10
o (ma R ) o AO  AON
(2+24i;) (2 +24i;)
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TRUONG [BAIHOCH

(15)

AT L s

han

CH,KHOAHA NO,

VD4 . . =0
R, = 20Q; R; = R, = 40Q; ¥(i) = 2i + 8i3; C = 20uF; i i
E, =50V: E, = 100V;J = 2A; h = 1ms. Tim i,? L
) B B E E, R, J
i; (0)==0,3A; u-(0)==56V i c R
( S g 50 =100 +u, R, }ic : l
I/tk+1:l/tk+10 ( e =6 ) I
20.10 20.20.10
_ —u;, — (40 + 40)i
=i +107) 100 — u, (402 40)i,
(2+24%)
u =g +—0 420700 2 gy |y =g+ 4207 - g8
0,02 0,4 0,02 0,4
<
100 — u,, — 80i — 1y, — 80i
i =iy + 0202 0,26 | |iy =4 100 L 80 _ 23
(2 +24i2)1000 \ (2+24i2)1000
k 0 1 2 3 4
uc (V) —56 194 -178,8
i; (A) 0,3 -0,26 | -0,28
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S-al phan (1 6)

VD5

30 20| E=24V(DC);
:|:20 50:|; Y(i)=2i-3,33i%;

gc=10"u--5.10""%3; h =0,2ms; tinh i,?

dLlJ aLIJ dlz ANEY
U, =—— =——— —= =—(2-9,99;)i
2 dt 012 dt ( 2)2>

|

_dq _ O0q duc

u, =30i, +20i,
u, =204, +50i)

24 —u,. =30i +20i,
(9,99i2 —2)i, = 20i +50i,

=107 -15.10"""u u..

1- dt
{24 —u, =30(10°°

dt

-15.107" 2)u +20i,

(9,99i% =2)i, =20(10~° = 15.107°u2 ). + 50i,
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Sal phan (17)

VD5

TRUGNG DA HO C

30 20| E=24V (DO,

20 50 ; Y(i)=2i-3,33i%;

gc=10"u--5.10""%3; h =0,2ms; tinh i,?

(24 —u, =30(107° —15.10™°u2 )u.. + 204,

(9,99i; —2)i, =20(107 —15.10"ul)u, +50i, (u,,, —u, _ 24 —u, —20i,
f 300107 =15.1070%2
_ 24-u-20i y 0 )
3010 —15.107""u?) o o_. 200107 =15.107"w;) k”h % 4505,
udh el % —
-5 _ 10, .2 . =
i’ = 20(10 15.13 u )u'+ 501 ok 9, 99ik —5
i 9,99i* =2
( 24 —u, —20i
. Upe —U u,, =h £ Lty
i, = "”h : 1300107 -15.10 02yt
— <
. -5 -10_ 2 _
y i~ i _ 200107 =15.10" )ty =) +50hiy i
L ) k 9,99’ —2
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TRUGREBATHOCH

S ' BACH,KHOA'HAYNQ]

n (‘18)

"
i
¥

Sai ph

VD5 ~ Id 4 L
“[30 20] E=24V(DC); Y
- 20 50 > Y(i)=2i-3,333; C") U, U,
gc=10"5u,—5.10"1%3; h =0,2ms; tinh i,? E \ \
MC +1/l1 :24 ) MO =uc(0)=0
, =_d¥ 24—y =200 iv=i,0)=0
g dt U — h 5 L —fO > + u,
30(10° - 15.107%u?)
u, =30i, +20i, p — 1 B o .
0 +507 200107 =15.107u) (g = 14) + SORi,
2 1 2 k+1 .2 k
. \ 9,99i> -2
i, =1
dt )
k 0|1 2

w, (V)| 0 | 1600 | 21,57
i, (A) | 0 | —0,0016 | —0,0021
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S-al phan (19)
VD6 A
] ] ] 2mF; ] 1 t=0

R, =20Q; Ry =R, =40Q; ¥Y(i)=2i+ 0,8%,C= 3 j =
h = 1ms;e; =50sin(25¢) V; e, = 100sin(25¢ + 45°) V, L .
j=2sin25tA. Tim i;? e, €, R, J
i1(0)=0 R TR & L

E E2 1 '

Uy = =52,10/ -151,32° V

R +1/(jaC) joC
= up(t) =52,108in(25¢ ~151,32°) V. = u-(0) = 52,10sin(~151,32°) = -25,00 V

U (i) +Cug =iy =0

L +i~—1i;, =0

1 Tic T alﬂ di

Ri,—u~ =e —e :

LMA C 1 2 \Rlll_uc_el_eZ

(i +Cu~-—i, =0 (e, —e, +u

1 c L L= 70 Loyl —i, =0

S up (242,400 +(Ry+R)i; =ey » 31 R

. _ 2 .
Rlll_uc — € — 6 \uc+(2+2,4lL)lL+(R3+R4)ZL — €
https://sites.google.com/site/ncpdhbkhn/home 157




Sai phan (20)

VD6 r/Vé

R, = 20Q; R; = R, = 40Q: ¥(i) = 2i + 0,8i3; C = 2mF: @}1@{ t=0
e

h = 1ms;e; =50sin(25¢) V; e, = 100sin(25¢ + 45°) V, L
j=2sin25tA. Tim i,? 1 € R, J
i, (0)=0A;u-(0)=-2500V R, iicc R, l
(e, —e, +u . ,
L2 ¢ +Cu-—i; =0
4 R,
\uc +(2+2,4i)iy + (R + Ry)ip =,
r y! _ip _e~eytuc (e 1 _k_a~ety
et c R,C h C RC
3 - 3. : :
i, — € ~Uc _(R3 +R4)iL U1 ~ U — € —Up — (R3 + R4)lk
B (2+2,4i%) h (2 +2,4i2)
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5{'_ « e
s i

ai phan (21)

h = 1ms;e; =50sin(25¢) V; e, = 100sin(25¢ + 45°) V, )
j=2sin25¢A. Tim i,? € RT1 J

el
i, (0)=0A;u-(0)=-25,00 V R I C R,

Lo l
Upep — U _ T, e —etu I, e —e tu
K+l "Wk _ b €1 "€ T U W, =uy, +h| k-7 "N
h C R,C C R,C

a1 "l _ €~y — (R + RyY —uy —(Ry Ry

= iy =i+ h2
h (2+2,4i2) ek (2 +2,4i0)

V0§ o
R, = 20Q: R, = R, = 40Q; ¥(i) = 2i + 0,873 C = 2mF; @l} . t=0

-

-

3
U+ = u 10

i, 50sin(25.10k) = 100sin(25.10 7k + 77/ 4) +u,
2.107 20.2.107°

_3100sin(25.10 7k + 77/4) —u;,, — (40 + 40)i,

i =i +10
kel K (2+2,4i2)

“
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5{'_ « e
s i

ai phin (22)
VD6 r/Vé
R, = 20Q: R, = R, = 40Q; ¥(i) = 2i + 0,873 C = 2mF; @ }1 . t=0

l
h = 1ms;e; =50sin(25¢) V; e, = 100sin(25¢ + 45°) V, L .
j=2sin25tA. Tim i;? e, €, R, J
i, (0)=0A;u-(0)=-2500V R, ,-CC K, l
_ 3| @, 50sin(25.10 k) = 100sin(25.10 7k + 77/ 4) +u,
U =1y +10 -3 -3
2.10 20.2.10
<
.. —3100sin(25.10 7k + 71/4) — u, — (40 + 40)i,
i =i T10 3
\ (2+2,4i7)
( i,  50sin(0,025k) —100sin(0,025k + 77/4) +u,
Ul = U T
J 2 40
). _. . 100sin(0,025k + 77/ 4) — u;, —80i
he+1 — U ) 3
L (2+2,4i5)10
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vD6 > 7&\_.
R, = 20Q; R, = R, = 40Q; ¥(i) = 2i + 0,8{3; C = 2mF; i i t=0
h = 1ms;e; =50sin(25¢) V; e, = 100sin(25¢ + 45°) V, L
j=2sin25tA. Tim i;? e, €, R, J
i (0)=0 A;up(0) = =25,00 V R T, R, l
( _ . i, _50sin(0,025k) —100sin(0,025k + 71/ 4) + u,
Up = U T k| (A | ue (V)
2 40
< . 100sin(0,025k + 77/ 4) —u;, —80i, 0 0 ~25,00
Le1 = U 3
L (2+2,4i2)10 |
iy 50sin(0,025.0) —100sin(0,025.0 + 77/4) + u,,
U =uy t— -

2 40
- 1005sin(0,025.0 + 77/ 4) — uy — 801,

W =1
by (2+2,4i3)10°
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Sal

phan(24)

VD6 N r)'?%_.
R, = 20Q: R, = R, = 40Q; ¥(i) = 2i + 0,873 C = 2mF; i . t=0
h = 1ms;e; =50sin(25¢) V; e, = 100sin(25¢ + 45°) V, L
j=2sin25tA. Tim i, ? e, ¢ R, J
iL(0) =0 A (0)= 25,00 V R, Ticc R, l
i, 50sin(0,025k)—~100sin(0,025k + 77/ 4) +u,
%“_%+2 40
kkﬂk (2+2,4i1)10° 0 0  -2500
v =y + %0_50sin(0,025.0)—10021(1)1(0,025.0+n/4)+u0 _ 61 BRI
S . .
. +100s1n(0,(()§i.(; +4Z/) 1433 o =80k _ (470 20,0933 —20,24
\ 0 30,1364 —17,89
' . +
uy =+ 50sin(0,025.1) ~100sin(0,025.14 77/ 4) +1y _ 1 s e
2 40 ; ;
9 . .
+ —_— —_—
=i 1005in(0,025.1 721/ 4)3 u =800 _ o 1033
(2+2,4i)10

"
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rnuﬁmﬁnm HOCE

==t _ BACH,KHOATHAYNO I
Ly thuyet mach m

I. Qua trinh qui do
II. Mach phi tuyén

1. Gid1 thicu

2. Pic tinh cta phan tir phi tuyén
3. Ché dd xac lap

4. Ché dd qua do

5. Diot va tranzito

a) Diot

b) Tranzito

. Duong day dai
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Vay(Gads) L0

=R

A mAld

Vay(Si)

1, (Giads)

1, (8i)

1-"_|',-|..- [Cre)

1, (Ge)

03
Vi (fiz)
5 pA

10 pA

V(8 - Vg (Gads)

Ay (raAs

0. 7. 0412 Vo (V)

ST .

Mach phituyén - sites.google.com/site/ncpdhbkhn




e

Piot (2

VD1

T e a 1

Tim dong di¢n trong mach.

u, (i) +10% =10
S oup (i) =10-10%

- uy(1)=0,6V

TRUONE BAIHOC)

BACHKHOATHAINOI]

-

\1 0

._10-0,6 _

9.4.10*A

— 1
10*

Mach phituyén - sites.google.com/site/ncpdhbkhn

0,6  u,(V)
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——

Piot (3)
VD2

Tim dong di¢n trong mach.

u, (i) +1000i =3

= up (i) =3-1000i

- [ =|2,4mA

TRUDNG B

Al HOC]

. BACH,KHOATHAYNO]f

0,7+1000; =3

L =222 3mA

1000

i, (mA)
20
15
10 0
5
>
R IS o T APUT OO IR e AV
uD( )
¥ 0.5 1.0 L5 2.0 L5 3.0
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Tﬂuﬁmnnm HOCE

 BACHKHOA|HA[NO]]

Tim dong qua diét & dién ap ra. 4>|—>|—T—'
Ge Si

= 5,6 kQ Ura
12V 1 \
0,3+0,7+u,, =12 .
u, =11V
11
i, =ip =—— =1,96mA
>~ = 5600
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AIHOC]
EmT '

Heuse~ | BACHKHOATHAINOI]

Pibt (5)

VD4

Tim dong qua diét & dién ap ra. 4>|—|<—T—'
Ge Si
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TRUONG BAIHOCY

BACH,KHOATHAYNQ]

Tinh céc dong di€n trong mach. D, i, 3.3kQ
— 20V D, i Y
I,  5,6kQ
i, = 07 _0.212mA —~
3300

5600i +0,7 +0,7 =20

i_20—Q7—Q7_33%nA
: 5600 ’
i, =i —i, =3,32-0,212=3,108mA
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TRUDNG BAIHOG)

| BicnKnoAHAINOY)

AV

<~
40

h 4
“+o

T 1
0 E \ﬁ T 1’;- R Vo
|
— I J-
v, =V, sin of 3
+ -
(s ” 0] O O O 8]
o X . +F LV,
~ I’;”

1-". R 1fJ e vr R 1121‘;'

|
I
|
||=
|
o
(S]]
~y

- =
e, N O o—-0 o O
- + - + A Y
v, R ) R v=0V V0/=0V
/ <
' I - + 3 -

Mach phituyén - sites.google.com/site/ncpdhbkhn 170 Y 4



T TRUGNE BAIHOC)

 BACH,KHOATHAYNQ]

I
—» lcycle |e—

v. =V _ sin ot e
o 0 | | l | ¢
| | | |
| | | I
! | | !
I I | I
| | | I
| | | I
Ao | | |
I | I I
| I I
m | | |
I I I I
] -
0 T {
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TRUONE BAIHOC,

BACH,KHOAHAINO |

Vm
0 T r ot
2
JL"I _?_
Vm
- ¥
0 o (. |
2
-
F | I‘rf o
AN
Y
/ A
\ - v
0 T r
2
Vm
+
e
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| Tnun'mr.' mu

~_ BACH;KHOATHAINOI}
mach II

I. Qua trinh qui do
II. Mach phi tuyén

Gi6i thi¢u

Dic tinh ctia phan tir phi tuyén
Ché d6 xdc lap

Ché d6 qud do

Piot va tranzito

a) Piot

b) Tranzito

Nk =

. Duong day dai
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. | TRUDNG BAIHOG)

e | ~ BACH,KHOATHANO]}

Tranzito (1)

C (g6p) C (gop)

B (gbc) —npn B (gbc) —{C pnp

E (phat) E (phat)

ig=(l —alig

]
Y
b=
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e

ranzito (2)

T TRUGNE BAIHOC)

=~ | BACHKHOAJHAINOY

A iC
Ip —
[~ —K Uop ———
—_l_ Upr l
| ®
E'Htll'.-L."‘LJ- EC l:}'-l'_ﬂ]
100 &
20 : ig=50pA
=30k 40 wA
&0 : -
30 wA
40 3
" 20 pA
20 -
: 1O A
0 ' 0 )
10 u \Y% 0 -
0 0.2 0,4 0,6 0.8 o oz (V) 0 2 4 6 5 0 12
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Tranz1to (3)

VD

VCC = 1OV, VBB = 1,6V, RB = 40kQ, RC = 2kQ,
1, = 0,4sin(20007f) V. Tinh ttep, e

50

40

30

20

Ryip ugp =Vpp tu,

L 40.10%, +u,, =1,6 +0,4sin(200077)
ig (UA)

upp (V)

0 0,5 1,0 1,5 2

O;JU
|
J

40.10%

Ugp, =1,6+0,4=2,0

leax
Sy =2,0-4.10%,
- iBmax :35/'1A
40.10%, . +uge, . =1,6-0,4=1,2
Sty =1,2-4.10%
— lein = 15/JA

lB min
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TRUDNG B

AILHOC)

BACH,KHOAHAYNGI)

VCC = 1OV, VBB = 1,6V, RB = 40kg, RC = 2kQ,
1, = 0,4sin(20007f) V. Tinh ttep, e

Igmax = S3IMA;

=15UuA

lB min

°li. (mA)

\\\\\ Iy= 50 pA

AN
45 pA

AN
N 0
( 35 pA
\\ 30 pA
I \ 25 pA
5 \ 20 pA
15 pA
1 \\ 10 A
N
\ \J \ ucg (V)
8 10N\

=
S5
=
on

lc
RC

VCC
i, Kb —
5 =

u, (AC) _K “ek
Upk (
|+

VBB I

ey = 10 =2000i,

lB max

iBmin = ISIUA -

Mach phituyén - sites.google.com/site/ncpdhbkhn

UcEmin =3V

uCEmax - 7V
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__“ v : Voo
S _ B
S ~ P L Lo
Y @ L L L
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> Vm|v R O
RS ~ Lo A
Q = = Lo A
a4 —_— [ ERRE R i i Rt el
sl PN
S ~ L .
—~ . Voo Vo Vo
@ A
< o LS
< (n) ®n
=, =
r___ @\
= Il
0 O o .
N R ||||||||||||||||||||||||||||||||
=]
= |
gl
=

40kQ;

0,4sin(20007f) V. Tinh ttcgmin, Uepma

,0V; Rp

3V; urpmx =7V

VN

T

|

@)

~— —_— )

' I D

== > 1 S -- --

m = T

SO I R e

— y £ . R
olEn] 8 R N T

m =S [= =] = () "n

178

Thoi gian

€n - sites.google.com/site/ncpdhbkhn

Mach phituy

Thoi gian




Ly thuyet mach II

I. Qua trinh qui do

II. Mach phi tuyén

Gidi thiéu

Piic tinh ciia phan tir phi tuyén
Ché d¢ xac lap

Ché d6 qua do

Piot va tranzito

Nk -

. Duong day dai
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" NGUYEN CONG PHUONG

LY THUYET MACH 11

PUONG DAY DAI



Ly thuyet mach II _

I. Qua trinh qui do

II. Mach phi tuyén

IIL Puwong day dai
1. Giéi thicu
2. Ché a9 xac lap diéu hoa
3. Ché dp qua do
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G1 thleu (1)

R, Ry
—|—— 13— 1
. . . . N ' 3 A 3A.
Mach c6 thong so6 tap trung/duong day ngan
L
J =50Hz 6000 km \
-~ A=6.10°m

R, R, Rl R,
—|—1+— 1

8A —7 A —7/ A

/\ 3m /\6000km
/
Mach c6 thong s6 rai/duong day da|
\_ I

f =100MHz - A =3m f=50Hz - A=6.10°m
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G10’1 thleu (2)

. Bwo"ng ddy dai: mO hinh ap dung cho mach
dién co kich thude du lon so vo1 bude song
lan truyén trong mach.

* Mach cao tan &[mach truyén tai dién]

» Tai cic diém khic nhau trén cung mot doan
mach tai cung mdt thoi diém, gid tri cia dong
(hoac ap) no1 chung la khac nhau.

* — ngoai dong va ap, mO hinh du:ong day dai
con phai ké dén yéu to khong gian.
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et | TRUD NG| n;u

Gisi hiéu (3)

%OQ

Mach c6 thdng s6 tap trung/duwdng day ngan

Mach c6 théng s6 radi/dudng day dai
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(1) A—k —
— [ . Rdx__Ldx .
uxn [l | RGLC x1) ﬁ o
i i PY " Gdx| Cdx Jy
N_VI | x o L L L J
—»E d_x L > \ ) dx g )
I —(i+di)—(Gdx)(u+du)—(Cdx)(u+du) =
—u+ (Rdx)i+ (Ldx)i'"tu+du=0 (_@—R-+Lﬁ
(du + (Rdx)i + (Ldx)(di / dt) =0 o TG
— 3 — |9
di +(Gdx)u +(Cdx)(du/dt)=0 _0i _ — Gu+ Ou
| Ox Ot
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)

S, = TRUGNETBATHOCH

e " “_ i ' BACH, m N-ﬁl
G101 thicu (5)
0 s O
) 0x ot
—_ ﬁ =Gu+C %
. Ox ot

« Ap dung khi kich thuéc mach 1én hon 10% budc séng.
* Nghiém phu thudc bién kién x = x;, x = x, & sokién 7 = ¢,

« R (Q/km), L (Hkm), C (F/km) & G (S/km) phu thudc chat liéu
cua duong day.

* Néu R (hoic H, C, G) = f(i,x) thi d6 1a duong day khong déu.

. Tror&g thuc té cdc thong s6 nay phu thudc nhiéu yéu to — khdng
x€ét dén.

« Chi gi6i han ¢ duong day dai déu & tuyén tinh.
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1 2
Mach c6 thong sé tap trung (mach théng thudng):
®
. tho"i_gian_lan_truyén =0
Cip =1y

Mach c6 thong s6 rai (duong diy dai):

A
<> . tho"i_gian_lan_truyén >0
° i, 1,
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Ly thuyet mach II

I. Qua trinh qua do
II. Mach phi tuyén
IIL. Puwong day dai
1. Gioi thi¢u ‘
2. Che d6 xac lap dieu hoa

a)
b)
c)
d)
e)
f)

Dién ap va dong di€n

Céc thong so dic trung

Phan xa song

Phan bo dang hyperbole

Puong diy dai déu khong tiéu tan
Mang hai ctra twong dwong

3. Ché do qud do
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Dlen ap va dong dlen (1)

« Ché do xdc lap diéu hoa: Nguon diéu hoa
(xoay chiéu), mach & trang thai on dinh.

e La ché d6 1am viéc binh thuong & pho bién.

* Dong & 4p c6 dang hinh sin, nhung bién do

& pha phu thudc toa do:

u(x,t) = 2U(x)sin[ax + ¢ (2]
i(x,1) =421 (x)sin[ax + @, (x)]

<>

https://sites.google.com/site/ncpdhbkhn/home

U (x)
(%)

10



e

Dlen ap va dong dlen (2)

- o\
—a—MZRi+LQ
0x ot
9 Gur
\ ax( at >
9 | i
{i:Im sin(ax +¢@,) ar
— 3
=U sI + :
u _sin(ar+ @) 6u o il
at J
_4U _Ri+ jwLI =(R+ jwL)l
. dx
dl o g
—d—:GU+]aJCU =(G+jwC)U
L dx

https://sites.google.com/site/ncpdhbkhn/home 11 Y 4



.

e

Dlen ap va dong dlen (3)

N

_dU =2 =(R+ jwl)i [ dU (d*U \
T IR el
A Grjecw| T ai . i
dx J - :YU — :ZYI -
. . dx Ldx
Z=R+jwL;Y =G+ jawC )
bat |y=+/zy | (hé sO truyén séng)/

U(x)=Ae ™ +Ae”
I(x) =Be™ +B,e"”

https://sites.google.com/site/ncpdhbkhn/home 12



T

Dlen ap va dong dlen (4)

-

_d_U = 7] : : : )
| dx U(x)=Ae™ +Ae”
_ij - YU I(x) = Ble_yx + Bzeyx
L dx ‘
3 Zl -y
bat = T/ (tong tro song) )

U =Ae” +Ae”
— 3 . / /

I :ﬁe_yx—ﬁeyx
V4 /

L c c

https://sites.google.com/site/ncpdhbkhn/home 13



A1 :Alej¢1; A2 :Azej%; Z = zcejg; y=a+ jpl

(. _ . . . .
U=Ae ™"+ A e

.

I :ﬁe-axe-jﬂxﬁ@—je _ﬁeaxejﬁxﬂ@-jﬁ
e <

\

u(x,1) =2 A sin(ar + @ — Bx) +V2A,¢™ sin(ax + @ + Bx)

_)<i(x,t)=\/§ﬁe"”sin(aI+qq—9—,Bx)—\/_A2 e™ sin(ar +@ — 0+ Bx)
. ZC

C

https://sites.google.com/site/ncpdhbkhn/home 14



Dlen ap va dong dlen (6)

u(x, 1) =N2A e sin(ar + @ — Br)|HN2 A e™ sin(ar + @ + Bx)

N

i(x,t) =[\/§ﬁe_axsin(a,t+¢{—9—,8x] \/_AZ e™ sin(ax + @ — 0+ Lx)

e

.

;u(x, t) =[u+(x, t)]+u_(x,t)]
i(x,t) FiT(x,0)|—i (x,1)

s s o ki
<U(x) vy (X)U?]e J;ﬁze y*: séng thuan
[(x)=1"(x)=1"(x)= Z(x)— Z(x) y~: sOng nguoc

C C

https://sites.google.com/site/ncpdhbkhn/home 15



rnuﬁmﬁnm HOCE

~ BACHKHOATHAYNOI}

Ly thuyet mach m

I. Qua trinh qua do
II. Mach phi tuyén

IIL. Puwong day dai

1. Gi61 thi¢u

2. Ché a9 xac lap diéu hoa
a) Dién 4p va dong dién
b) Cac thong so diic trung
c) Phan xa song
d) Phan bd dang hyperbole
e) Duodng diy dai déu khong tiéu tan
f) Mang hai ctra trong duong

3. Ché d qué do

https://sites.google.com/site/ncpdhbkhn/home 16 Y 4



Cac thong SO dactru:ng (1)

u'(x,t) = \/EAle_ax sin(ar + @ — [x)

W) =NZY =a(w)+ jf(w) (1/m)
a(w) =Re{y}: h¢ sO suy giam (Np/m)
B(w) =Im{y} : hé s6 pha (rad/m)

W , .
v(w) = ,E . van toc truyen song (m/s)

Z Z Z
Z(w)=—= =,[— : tong tro song (£2)
y Jzv Ny UF °

https://sites.google.com/site/ncpdhbkhn/home 17




Ca.c thong SO dactru:ng (2)

uw (x,) =~/2A.e " sin(cx + @, — Br)
y(w) =a(w + jB(w)

S U*(x) _ ~24e™
. / (x+1) 24T
T e%: suy giam bi€n do trén mdt don vi dai
- o+ hé sb suy giam/hé so tat

https ://sites.google.com/site/ncpdhbkhn/home 18



Cac thong SO dactru:ng (3)

uw (x,) =~/2A.e " sin(cx + @, — Br)
y(w) =a(w + jB(w)

e Tai x : g6c phala wt + ¢; — px

eTaix+1 :gécphalawt+ ¢, —px+1)=wt + ¢, —px—p
* D(x) —Dx+1)=p

* B : hé sb pha/bién thién pha trén mot don vi dai

https ://sites.google.com/site/ncpdhbkhn/home 19



Ca.c thong SO dactru:ng (4)

uw (x,) =~/2A.e " sin(cx + @, — Br)
y(w) =a(w + jB(w)

sin(wAt — pAx) =0

v : van toc truyén song

https ://sites.google.com/site/ncpdhbkhn/home
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e .| TRUONGIBAIHOCY

“E L. R BACH,KHOA'HAINOI

L

ﬂ

4c thong so dic trung (5)

/y=«/ﬁ+jw@%
a =+ RG
ﬁ=w@§

w 0, 1

L
Z—\/Z—\/R+jaL— R(1+JC()E)_ R
VY NG jad VG(1+ja)%) C

Néu

v

SO\

(Pupin ho

\

https://sites.google.com/site/ncpdhbkhn/home 21



T ﬁliﬁl\!ﬁ '{FH J

'BACHKHOA'HAINQ]

Cac thong s0 dic tru:ng (6)

VD

Xét duong day truyén tai dién da1 déu c6 R = 10 Q/km; L= 5 mH/km; C = 4.10"° F/km;
G = 107% S/km; =50 Hz. Tinh tong trd, tong dan, hé so6 truyén séng, hé so suy giam, hé
s6 pha, tong tré séng, van toc truyén séng?

w=27f =2.3,14.50 =314 rad/s
Z =R+ jwL=10+ j314(5.107°) =10+ j1,57 Q/km
Y=G+ jwC =107+ j314(4.10”) = (1 + j1,26)10° S/km

y=+ZY =10+ j1,57) 1+ j1,26)10° =0,0035+ j0,0020 1/km
& = Re{y} = Re{0,0035 + j0,0020} = 0,0035 Np/ km
B=Tm{y} = Im{0,0035+ j0,0020} = 0.0020 rad/ km

=\Z 1Y =10+ j1,57)/[(1 + j1,26)107°] = 2339,4— j911,2 Q
v=cw/ B=314/0,0020 = 154860 km/s

https://sites.google.com/site/ncpdhbkhn/home 22



Ly thuyet mach m

rnuﬁmﬁnm HOCE

~ BACH,KHOATHAYNOI}

I. Qua trinh qua do
II. Mach phi tuyén
IIL. Puwong day dai
1. Gi61 thi¢u .
2. Che d6 xac lap dieu hoa

a)
b)
c)
d)
€)
f)

Dién ap va dong dién

Cic thong so6 dic trung

Phan xa séng

Phan bo dang hyperbole

Puong diy dai déu khong tiéu tin
Mang hai ctra trong duong

3. Ché d6 qud do

https://sites.google.com/site/ncpdhbkhn/home
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Phan Xa song (1)

y*: song thuan/toi

. ) > y:sOng khic xa
u(x,t) =u (x,t)+u (x,t) >

-

y~: sOng nguoc/phan xa

i(x,t)=i"(x,t)—i (x,1)

=y

0

U (x) _ 1" ()
Ut(x) 1)

Hé s6 phan xa |n(x) =

https://sites.google.com/site/ncpdhbkhn/home 24 Y 4



[(0=U"(0)/Z,-U(0)/Z, U (x)=[U(x)-Z.1(x0)]/2
U(x)=Z.I(x) ]
U(x)+Z.1(x)

Tong trd vao o x: Z(x) = ll{((j))/
Z(x)I(x)-Z I(x) Z(x) -7,
Z(x)I(x)+Z I(x) Z(x) +Z,

https://sites.google.com/site/ncpdhbkhn/home 25

{U(x) =U"(x)+U (x) {U+(x) =[U(x)+Z 1(x)]/2 >

- n(x) =

- n(x) =



Phan Xa song (3) :

|
[ O —
" zZx)-Z. |4 |, -

n(x)_U X)) _I"(x) _Z)-2, | U U,

U™ (x) I (x) Z(x)+ZC | |
. Z,—7Z
C A . d \ d/\ : — N - 2 c
uo1 duong day: Z(x) =7, - |n, 7,47
\ Z -7
Pau duong day: Z(x) =Z, - |n, =———
au duong day: Z(x) =Z, - |n, 747

Cdc hé s6 phan xa phu thuoc R, L, C, G, o, Z; & Z,

https://sites.google.com/site/ncpdhbkhn/home 26



> Uz : |
- W= Z,-2Z. U, |Z , ,
U; Tz 47 U} Yi Ual ||~
. > / /
0 X
I vz I, I v,z I, I v,z I,
O — > O — >
Zl . . Zl . . Zl . .
u, U, Z, u, U, u, v,
Y \ r \ r \
ZZZZC—>7’12:O Z2—>00—>n2:1 ZZZO—>712:_1
LU =0 S U; =U; -~ U, =-U;
(hoa hop tai) (phan xa toan phan) (phan xa toan phan
& doi dau)

https://sites.google.com/site/ncpdhbkhn/home 27



THUUNG BA L H O G

Phan Xa song (5) o

VD . :
Xét dudng day dai déu c6 R =0; L = 5 mH/km; I V.Z, I,
I—)——)—.
C=4.10"°F/km; G=0; f=50 Hz; U, =220 kV,
7, =1 kQ. Tinh dién 4p 6i & diéndp phan xa & |4 . .
cudi day? U, U, | |7,
Z —Z, U_ ; - )
2 L U; =nU; ' '
+ Z U U+
2 U
+ - 2
\/7 Rt jort \/7 1118 Q -
G+ jwC - = -
1 111 2
n, = _Z,-Z, 000 - 8 0.0557 . _
Z,+7Z, 1000 +11 18 0 X
U,=U, +U, )
. ., ., .U 7290
—>l]2:l]2 +n2U2 —>U2 — 2 = :232,981(V
I1+n, 1-0,0557
https://sites.google.com/site/ncpdhbkhn/home 28



Tﬂuﬁmﬁnm HOCE

. BACHKHOA'HA|NO])
Ly thuyet mach II

I. Qua trinh qua do
II. Mach phi tuyén

IIL. Puwong day dai

1. Gi61 thi¢u

2. Ché a9 xac lap diéu hoa
a) Dién 4p va dong dién
b) Céc thong sb dic trung
c) Phan xa song
d) Phan bo dang hyperbole
e) Duodng diy dai déu khong tiéu tan
f) Mang hai ctra trong duong

3. Ché d qué do

https://sites.google.com/site/ncpdhbkhn/home 29 Y 4



eX+e

chx=

th x =

X —
e —e€

e=12,7182818284590452353602874713527...

https://sites.google.com/site/ncpdhbkhn/home 30



Phan bo dang hyperbole (2)

et —e "
shx = 5
e —e>  20,09-0,050
= = ’ =10,02
sh(3) 2 2 e’ =cosgp+ jsing
. e’>—e 7 [cos(3) + jsin(3)] —[cos(-3) + jsin(—3)]
sh(j3) = =
_ j2sin(3) - 70,14
e4+j3 _ e—4—j3 otold — o 4o 3
sh(4d+ j3) = =
(4+j3) 5 5
_ e*[cos(3) + jsin(3)] — e *[cos(=3) + jsin(-3)]
2
=-27,02+ ;3,85

https://sites.google.com/site/ncpdhbkhn/home 31



_CiZ_U:Zj (17 = Aie "4 Ae” L U(x)=Mch(yx)+Nsh(yx)
X

59, A2

' . I = 1 P A WS ' N
- 7 “4 vy
| dx - ¢ Z, dx

%

(U(x) =M ch(yx)+ N sh(yx)

i (x) = — M sh (yx)Z-I-NCh (yx)

\ C

.

—

https://sites.google.com/site/ncpdhbkhn/home 32 Y 4



U(x) M ch(yx)+ N sh (yx)
M sh(yx)+ N ch (yx) Z,

/\

I(x)=

I(x)

U(x=0)=U, =M chO+NshO=M

<. : M shQ+ h

i(x=0)=1i =- shO+Nc O:_ﬁ

L ZC ZC

M=U U(x) = Ul. ch (yx) = Z, I, sh (yx)
— A U .

N =-Z_1I, I(x)= —Z—l sh (yx)+ 1, ch(yx)

https://sites.google.com/site/ncpdhbkhn/home

e U1 U (x) U2 Z,
L ZC
; ( y / |
0

33



Tﬁ%ﬁﬂlﬂﬂﬂ O e

Phan o dang hyperbole (5)

v.Z. X

\

I :%sh(y€)+iz ch (/)

C

https://sites.google.com/site/ncpdhbkhn/home

U(x)=U,ch(yx)—Z.1;sh(yx) 7 I(x)
9. U , 1 U1 U (x) U2 Z,

I(x)=—-—Lsh (yx)+1I,ch(yx) (;)

L ZC ( y ( |

0 x

(U(x)=U, ch (yx)+Z,I,sh (yx) i vzt i,
Vi =Y2 - 7 I(x)

LI(x) = Z sh(yx)+1,ch(yx) I U 0o U, z
(U, =U, ch (y0)+ Z, I, sh(yt) @L‘—;

34



TRUDNE [BA 1/ HO C

Phan o dang hyperbole (6)

VD1 V,Z { 1,
Puodng day dai déu ¢6¢ =100km: R=0; G=0; L = 5 mH/km; |—>°_).—°+'
C =410 Fkm; f=50 Hz U, =220 V; Z, = 10 . Viét phén | I(x)
b ap & dong doc theo dudng day? Tinh dién dp & dau day? 1 ; : ;
U |Uw U, | |z
U(x) U2 ch(yx)+Z 12 sh (yx)
< 0, r \ r
I(X)=7sh(VX)+120h(VX) X o0

y=AzY =/(jwL)(jwC) = jeLC = j0,0014 (1/km)
Z =1118Q; [I,=U,/Z,=220/10=22A
(U (x) =220¢h (j0,0014x)+1118.22sh( j0,0014x)

— 9 .
I(x)= 22(; sh (j0,0014x)+22ch(j0,0014x)

\

U (x) =220ch ( jO,0014x) + 24596 sh ( j0,0014x)
i(x) =0,1968sh (j0,0014x) +22 ch(j0,0014x)
7. =U (x =) =220ch (jO,0014.100) +24596sh (j0,0014.100) = |3451/86,4° V

https://sites.google.com/site/ncpdhbkhn/home 35




TRUD NG BA 1 HOC I

Phan bo dang hyperbole (7)

VD2 I, vzt 1
Duong day dai déu ¢6 ¢ =100km; R = 3 Q/km; L =5 mH/km;
G =0; C=4.10°F/km; f=50 Hz; E =220kV; Z, =50 Q;
Z, =500 Q. Tinh cong suit cta ngudn?

P = Re{ El 1}

y:\/(3+j314.5.10_3)(j314.4.10_9) =0,0011+ j0,0018 (1/km)
Z, :J(3+ 7314.5.107%)/(j314.4.107) =1405 - j850Q

U, =ch (yO)U, +Z, sh(y)i
sh (y7)

N

%

I, = U, +ch(yl)l,

c

(2,1, +U, = EJ[U, = 2,1,

-

220 =501, =ch[(0,0011+ j0,0018)100]U, + Z, sh[(0,0011 + j0,00lS)lOO]%

_ sh[(0,0011+ j0,0018)100] ;
= 1405 - j850

+ch[(0,0011 + O, 0018)100]

https://sites.google.com/site/ncpdhbkh n/home 36



muﬁmﬁ_ﬂmuuc R

VD2

Duong day dai déu ¢6 ¢ =100km; R = 3 Q/km; L =5 mH/km;
G=0;C=4.10"°F/km; f=50Hz, E=220kV; Z, =50 Q; 7
Z, =500 Q. Tinh cong suit cta ngudn? 1

A Cach1
Py =Re{ i)} p

-

_ sh[(0,0011+ j0,0018)100] .
! 1405 — 7850

"

(U, =125-j25,6 kV
|/, =0,25- j0,030 kA

— X

~ Pg =Re{220(0,25 + j0,030)} =|55,50 MW

Phan bo dang hyperbole (8)

L y,Z .,/ 1,
[ O ———>—
U, U,

( /

220-501, = ch[(0,0011+ j0,0018)100]U, + Z,. sh[(0,0011 + j0,00lS)lOO]%

U, +ch[(0,0011+ j0,00lS)lOO]%

https://sites.google.com/site/ncpdhbkhn/home 37




THUﬂNG BHIH{IC . _ _ |
'BACH,KHOAHAINQ]

Pha bo dang hyperbole (9)

VD3 Il J/1’Zc’€1 y2’ZCZ’€2 13

Z.1 = 100 + j200 Q; y; = 0,001 + j0,002; ¢, =100km; ;

Z., =300 Q; y, = j0,004; £, = 150km; Z, = 50Q;
= 500Q; E = 220kV. Tinh i| & i3?

Cach1

U, =Ch(V1€1)U2 +Z.1sh (V151)12
) o . . .
cl . sh V4
i, =3 L i,

- - ch
U, =ch(,l,)Us +Z., sh(yyl) |~ 9 - i |
Vato)Us 2 S0{Vatp)15 U, =ch(yyl,) 2315+ Z ., sh(y,l )],

N\

. _sh(nly)
i U, +ch(y,0 )i . sh(phls) . .
2 c2 ’ V2025 I =8V Zs3l3 +ch(yyl))I;
c2
Z,1, +U; = E{ U3 = Z;1; I, =758,00 + j166,99 A
- 5K

[; =408,18 - j239,25 A

https://sites.google.com/site/ncpdhbkhn/home 38



TRUDNG BA I [HOC _
gn (KHOATHAINO]

Phan bo dang hyperbole (10) =R

VD4

Z. =100 + ;200 Q; y; = 0,001 +;0,002; ¢, =100 km;
Z.,=300 Q;y,=70,004; ¢/ =150km; Z_, = 400 Q;
Y. =70,006:¢, =250km; Z; = 50Q; Z5, = 500€; ‘
Z3, =200Q; E =220kV. Tinh dong dién qua nguon?

Cach 1)

(U, = ch(yil))Uy + Z,y sh(yil))I
|1} =sh(}il)Us ! Zy +ch(pil)]s

U2 - Ch(yaz )U3a +an Sh(ya a)ISa
Sh(ya a)U3a /an +Ch(ya a)ISa

>_,Il

”U2 = ch(ylp)Usp + Zep sh(y3 L) 3
Loy = sh(y3 0 )Usp | Zogy +ch(ypl )13,

L2\ YU =E; Usy =23, 15,5 Uy, = 2315,

Iy =1, T 1y,

-

https://sites.google.com/site/ncpdhbkhn/home 39



THUUNG e

Phan bo dang hyperbole (1 1)

V,Z 0 1,
Tong trd vao & x: Z(x) = Q(x) zZ | | I(x) |
I(x) u, v U, | |z
1 1U(x)=U,ych(yx)+Z.1,sh(yx) < ; ?( | |
: . ' . '
i) =22 sh () + Fych (0 X %0

Z(x) = Uy ch (yx)+Z Iy sh(yx) _ Zyl, ch(yx)+Z 1, sh(yx) _ , Zy+Z, th(yx)

v - Z,1 . c +7
723h(yx)+12 ch(yx) 22 sh (yx)+1, ch(yx) Zy th(yx)+Z,
¢ c
Z2 =0 - ancfn mach = Zc th(yx)
Z~H =00 7 Zc (= ZC = \/andn machZho"mgch
2 hamach th(yx)

https://sites.google.com/site/ncpdhbkhn/home 40
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Phan bo dang hyperbole (12)

Livz.t I, ™\
. (x)
1 . . .
Z(x) = +Z, th(yx) U, Ux) U, ||z,
Zz th(yX) +Z
{ U ; 'E \ !
Zvdo — I_l X‘ \_ *() /
1
I, l
A 1)
. Zva‘o — ZC ZZ +ZC th (yg) Zl U Z \
Z, th(yl) +Z, ! vao
I
< 4/

https://sites.google.com/site/ncpdhbkhn/home 41



Phan bo dang hyperbole (13)

VD2 Cy,Zc,é [, ™\
Duong day dai déu ¢6 ¢ =100km; R = 3 Q/km; L =5 mH/km; |

G=0;C=4.10"°F/km; f=50Hz, E=220kV; Z, =50 Q; 7
Z, =500 Q. Tinh cong sut ctia nguon? 1 ; ;
- - U1 Uz Zz
- Cach2
Py =Re{ £} B , )
y:\/(3+j314.5.10_3)(j314.4.10_9) =0,0011+ j0,0018 (1 /km)
Z, :J(3+ 7314.5.107%)/(j314.4.107) =1405 - j850Q
=g L2 MUY _gi04 103 Q I,
Zryth(yl) +Z, g T
: /
. E 220 ! :
S0 = = — =0,25-j0,030 kA U, Z s
Zi+Zyo  50+810+ /103 @f
- y

- Pp =Re{220(0,25 + j0,030)} =|55,50 MW

https://sites.google.com/site/ncpdhbkhn/home
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Phan bo dang hyperbole (14)
VD3 Vir-Zos yz’ oo ly
Z., =100 +j200 Q;: y, = 0,001 + j0,002; [, = 100 km; |

Z.5 =300 Q; y, = j0,004; I, = 150 km; Z; = 50Q;
= 500Q; E = 220kV. Tinh i; & i3?

7 =g LYo th(y2h)
K02 T Zath (yoly) + Z,

Zvd02 + ch th (ylll)
Zvd02 th (ylll) + ch

Cach 2
=319- /159 Q

Zooo =Zol =227-j61 Q

I, = £ 758,00 + j166,99 A
Zl +Zvd0

lel +U,=E - U, =E-Z,1, =182,10 - j8,35kV

=ch(y 0 )U, +Z, sh(yi LI,

1: _sh(yt

i =) Gy (e,

L ch U Z .
- . 1 vao
U, =208,97 - j29,59 kV

- 3 .
[, =562,04+ j186,66 A '

https://sites.google.com/site/ncpdhbkhn/home 43



Phan bo dang

hyperbole ( 1 J)

VD3 Il J/l’Zc g VZ’ZCZ’ZZ j3
Z.1 =100 + ;200 Q; y; = 0,001 +;0,002; [; = 100 km; g ._."_‘. >
Z., =300 Q; y, = j0,004; I, = 150 km; Z; = 509; 7 I,
=500Q; E = 220kV. Tinh i; & i3? ! U U U 7
Cach 2 ! 2 . :
E ( ( (
U, =208,97 - j29,59 kV
I, =562,04+ j186,66 A !
: sh (), /¢ sh ( ),/ : :
I = (Zy2 2)U +ch (yyly)l5 = % 2)Z3I3+Ch(V252)13
c2 c2 -

- |I; =408,18 — j239,25 A

https://sites.google.com/site/ncpdhbkhn/home 44



VD4

Z. =100 + ;200 Q; y; = 0,001 +;0,002; ¢, =100 km;
Z.,=300 Q;y,=70,004; ¢/ =150km; Z_, = 400 Q;
v, =70,006;¢, =250km; Z; = 50Q; Z5, = 500€2; ‘
Z3, =200Q; E =220kV. Tinh dong dién qua nguon?

Cach 2

Z3a + an th(yafa )

Z,,=Z =319,12- /158,63 Q
. “ Z3a th(yaga) +an !
Z, +Z ., th(y, !
2, =7, 226 2 MWL) 700174 8340 0
Zyp th(yply) + 2y
Z 7
Zyoap = =20 =244.01- 72,30 Q
Zva +va
Z. . +Z . th(y/
z =z, 2 Za WD) _ 10 g4 1469 @
Zvab th(ylgl ) +ch
I, = =10,98+ j0,065 kA
Z,+Z,

https://sites.google.com/site/ncpdhbkhn/home
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h bo dang hrbole (16)

Zl
E

J/b’Zcb’gb I3b

/
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Ly thuyet mach m

Tﬂuﬁmﬁnm HOCE

BACH,KHOA|HAINOI}

I. Qua trinh qua do
II. Mach phi tuyén
IIL. Puwong day dai
1. Gi61 thi¢u ‘
2. Che d6 xac lap dieu hoa

a)
b)
C)
d)
e)
f)

Dién ap va dong dién

Cic thong so6 dic trung

Phan xa song

Phan bo dang hyperbole

Puong diy dai déu khong tiéu tan
Mang hai ctra trong duong

3. Ché d6 qud do
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Du:()’ng day dai deu khong ticu tan (1)
* Pinh nghia: R << oL va G << wC.
e MOt cdch gan ding coi nhu R =0, G =0.

y=vzY =(jwL)(jaC) = jaNLC

_\E_ J‘wL_\E
vy \jwc \C

a =Re{y}=0

B=Im{y}=wLC

w_ w1
T BT wNIC JLC
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_a_u:Rl.pL@ —%:Lﬁ
4 0x ot < Ox ot
i ou | 0i _ . ou
-Z=Gu+Cc=2  |-—==C—
0x Ot L Ox Ot
o o
d 12] =(R+ jaL)(G + jaC)U d 12] =-w’LCU
dx 4 dx
| a%i RPD .
—5 =G+ jOR+ ja)] |~ ==« LC]
Ldx? dx
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Du:()’ng day dai deu khong tieu tan (3)

(U(x)=U,chyx+Z.I,shyx

.U U (x) = Uy ch(jpBx) +ZI, sh(jBx)

I' :_2 h +I h i .

= s e = Y2 B+ eh ()
e

y=jpB, Z. =JL/C =2z, |

eIP¥ 4 o7 IBx _ cos(Bx) + jsin(Bx) + cos(=fx) + jsin(=fx)

ch(jfx) = 5 5 =cos [Bx
sh(j ) = ePx —ze_jﬂx _ cos(Bx) + jsin(Bx) —;:os(—,Bx) — jsin(=B8x) _ isin Bx

(U(x)=U,cos Bx+ jz I, sin Bx

[(x)= j&sinﬂ)ﬁi2 cos [x
Z

\_ C
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'BACHKHOA'HAINQ]

Du:()’ng day dai déu khong ti€u tan (4)

VD1 VAN I,
Puong day dai déu ¢6/ =100km; R=0; G =0; L = 5 mH/km; I—)'ﬁ_._"
C =4.10 F/kny; f= 50 Hz U, =220 V; Z, = 10 Q. Viét phan | I(x)
bd dp & don doc theo duong day? Tinh dién a & du day? 1 3 : 3
P g g day p y! U1 U(x) U2 22
(U (x)= U, cos Bx+ jz I, sin Bx
/ \ /
. .U, x2°—‘7
I(x) = j—2%sin Bx+1,cos Bx 3 ()
P
<.

y=jeNLC = j0,0014 (1/km) - B=0,0014 (rad/s)
=JL/C=1118Q; I,=U,/Z,=220/10=22A
(U(x) =220co0s (0,0014x) + j1118.225sin (0,0014x)

-9 220
( )=J 118

U(x) =220cos (0,0014x) + j245965sin (0,0014x)
i(x) = j0,1968sin (0,0014x) +22cos (0,0014x)
T =U(x = /) =220cos(0,0014.100) + j24596sin (0,0014.100) =|3451,/86,4° V
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Du:()’ng day dai deu khong ticu tan (5)

y ]6[’/ I—).L_._)—z
Zl . . I(X) .
~JLIC U Uw Ul ||z
; / \ /
a=0 X‘ *() |

B=wlLC
VZI/E

(U(x)=U, cos Bx+ jz I, sin Bx

q . j :
I(x)= j&sinﬁx+lzcos,8x

ZC
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Du:()’ng day dai deu khong ti€u tan (6)

(U(x)=U,cos Bx + jz1,sin Bx

I U, . :
I(X):]Z—281n,3x+12 COS,Bx TI'l hléu dung
‘ A
(U(x)=U,cos fBx 7
NéUiZ:O <. _.Uz-
(hd mach dau ra) I(x)=j—=sinfx

U(x)=U, cos,Bx|/
— 3 < v
I(x)= v sin ﬁX| * \ /
ZC

C6 nhitng diém (nit) c6 dinh ma tai d6 tri hiéu dung bang khong
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Du:()’ng day dai deu khong ticu tan (7)

U(x) = U,cos fBx + jz I, sin fx

<. ' .
I(x):jﬂsin,&ﬁl2 cos [x
e
(U(x)=U, cos Bx ru(x, t) =\/§U2 cos [xsin
Néui,=0 -3. .U, - 9. U, . . T
(ho machzdéu | (x)= Z—2$1n,33€ i(x,1) =~/2=2sin Brsin(cx + E)
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Du:()’ng day dai deu khong tieu tan (8)

U (x) = U, cos Bx + jz I, sin Sx
<. U

I(x)= jZ—zsin,Bx+I'2 cos Bx
Néu 12:0 Néll U2:O
(hé mach dau ra) (ngan mach dau ra)
I (U(x)=U,|cos B [ {U(x) = 2.1 |sin B
3 100 = —|s1n,6’x| I(x)= 12|cos,BA1

‘ u(x )= \/_U cos [xsin ar * u(x,t):x/zzcl2 sin,Bxsin(aI+g)
<
‘ i(x,t):«/z—zsinﬁxsin(ax+g) \ L) :'\/512 cos [xsin

\ C
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Du:()’ng day dai deu khong ticu tan (9)

(U(x) =U, cos B + jz I, sin Bx

J . :
I(x):j&sinﬂx+lzcos,8x
A <.
Néu Zz = I . U 7
(thuan tr6) 3 — U(x)=U,cos fBx+ jz —2sin Bx =U,(cos Bx + j—<sin [Sx)
_ v v
U2 :U2/00 : ’ —>

n p) p)
L Ux)=U,[cosfx+ jd+m)sin Bx] - U(x) = \/Uzz[(:os2 Lx+(1+m)’sin” Bx]
-~ Ux)= \/Uzz[cos2 Bx+sin® Bx +(m* +2m)sin® Bx]

>+ 2m
= Ui +E 1-cos?2
\/ I 0o U = U, T+ k(- cos2B4)
it k:m +2m:zc—r2
2 2
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Z,—/Z r—-z. U
7’12: 2 C = 2 C = — L/C
—_ 9 Z2+ZC r2+Zc U
2= 1 m*+2m 7> —r’
U(x)=U,\1+k(1-cos2fx) k= = 2
2 2r,
n, <0
1”2 <Z — 3
k>0
n, =0
I"2:Zc — X

k=0 g
S (n, >0
Ny >
r2 Zc kk<0

X
https ://sites.google.com/site/ncpdhbkhn/home
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Du:ong day dai deu khong tleu tan (11)

(U(x) = U,cos fx + jz I, sin B

. U. .
[(x) = j—=sin Bx+1, cos fBx
ZC

\

U, cos[Bx+ joI'2 sin [x

Tong tré vao Z(x) = : . :
ZyI,cos Bx + jz I,sinBx _  Z,+ jz.tg fPx

jﬂsinﬁx+izcosﬁx - Z(x)=
g+ JLytg Bx

Z. jZ212
Uz :Z2[2 Ze

sin Bx +1, cos Bx
« Néu Z, = z. (hoa hop tai) — Z(x) = z,
e Néu Z, — oo (h6 mach cudi day) — Z(x) = —jz.cotghx

e Néu Z,=0 (ngén mach cudi day) — Z(x) = jz tghx
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Du:ong day da1 deu khong tleu tan (12)

A A
Z(x) Z(x)
M4
) 0 -l A2 .
X M2 X A4
Ho mach cudi day Ngan mach cudi day
Z(x) = —jz.cotgfx Z(x) =jz tghx
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Du:ong day dai deu khong tleu tan (13)

Z, cos Px + jz.sin [x

Z(x)=z2
) “ 7. cos Bx + jZ, sin Bx

z.cos [Bx + jz.sin Ox
ZZZZC _’Z(x):Zc € IB ].c . IB — 2.
z, cos Bx + jz.sin Bx

I y,Z .t 1, I,
[ O — ] —
Z, . : 2y =2 Z :
U, U, Z, |:> U, Z,
E ) \ @\
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Du:ong day dai deu khong tleu tan (14)

Z.COS Bx + jz.sin [bx
Z2:Zc—>Z(X):ZC C '8 J.C - ﬁ :ZC
z.cos Bx + jz.sin Bx

o
S AA —»,B€=m7'[ —>Zv:Z(X:€):
m
=—| (m=0,1,2,...)
2
I VAN 1, I
Z, : : Z) :ZC? Z, :
U, U, Z, |:> U, Z,
E ) \ @\
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Tlil.lll’NG BHIH{IC - _ : |
nnn KHOAHAINO]

a2 &
n1—3 — ~c3 " cl <A> Z, Z.4 Zt
Zc3 ch

= 203 003(18262) +jz,, Sin(ﬁzfz)\
e 2., COS(Byl )+ jzasin(Byl,) b - Z,=

KZZA/AI- y, >_)Z62:\/ZCIZC3

n_, = _O —)sz_Zd:O _)Z _ch

E
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Ly thuyet mach m

Tﬂuﬁmﬁnm HOCE

BACH,KHOA|HAINOI}

I. Qua trinh qua do
II. Mach phi tuyén
IIL. Puwong day dai
1. Gi61 thi¢u ‘
2. Che d6 xac lap dieu hoa

a)
b)
C)
d)
€)
f)

Dién ap va dong dién

Cic thong so6 dic trung

Phan xa song

Phan bo dang hyperbole

Puong diy dai déu khong tiéu tin
Mang hai ctra twong dwong

3. Ché d6 qud do

https://sites.google.com/site/ncpdhbkhn/home
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Mang ha1 cua tu()’ng du’()’ng (1)

VAN 1,
- : , . ;._ >
U(x) =U, ch(yx) +Z.I, sh(yx) I(x)
- ‘ , . . .
I(X)Z%Sh(yX)"'IzCh(yx) U, Ux) U,
\ c ( \ (
: :Ch(yf)U +Z, sh(yf)]‘2 X ()
L1
i =30 G L chni, l
ZC
;l.]l = Alll.]Z + AIZ.I.Z Il 12
1, =AU, + Ayl N . _ <.
U ang haicua | f;
A= ch(yt)  Z.sh(y?) v 1 khong ngudn 2,
sh(yt)/ Z.  ch(yl) .
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Mang ha1 cua tu()’ng du’()’ng (2)

I I

— > — —>—o

/ h(y/? Z sh(y/ / : I :
{Ul}:{ ch(y?) . sh(y ):||:U2:| U, Mang hai cira U,

I, | [sh(y))/Z. — ch(yl) . khong ngudn ,
z, :Lﬂ -7 ch(y?) -1 o -
4% o o
1 Z Z,
ZB = =
A, sh(y?l) . J .
Le=2Z,
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Mang ha1 cua tu()’ng du’()’ng (3)

I I,

— > — —>—o

/ h(y/? Z sh(y/ / : I :
{Ul}:{ ch(y?) . sh(y ):||:U2:| U, Mang hai cira U,

I, | [sh(y))/Z. — ch(yl) khong ngudn ,

ZA = A12 :ZC Sh(yf) ¢ { = y *
A, -1 ch(yl) -1 p B p

Z, =A, =Z sh(yl) l 4 i ¢

/. =7 . .
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THUUNG =

1" !-_-: g, T ;_-.-"
'r*_'l‘f';:'.j'f'-:;'f.'_ :.- 3 .-i:":
o

Mang ha1 cua thO’ng du’()’ng (4)

VD2 I y.Z ./ 1,

Puong day dai déu ¢6/ =100km; R =3 Q/km; L =5 mH/km; [

G=0;C=4.10"°F/km; f=50Hz, E=220kV; Z, =50 Q; 7
Z, =500 Q. Tinh cong suit cta ngudn? 1 Ul U2 Z,
- Cach3
Py =Re{Ef)} N ,
y:\/(3+ j314.5.107)(j314.4.10™) =0,0011 + j0,0018 (1 /km)
Z. =3+ j314.5.1073)/( j314.4.10) =1405 — j850Q l
-1 _ ch(yt)-1 d
z, =2l D156 504 178,20 @ > I j
Ay sh(y?) 7 / /
| 7 1 A C
7, =— =—%c_=70,16- j433,71 Q Z, Z,
Ay sh(yi)
Z.=7, E J l
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Mang ha1 cua thO’ng du’()’ng ®)

VD2 I y,Z.,¢ 1,

G =0; C=4.10°F/km; f=50 Hz; E =220kV; Z, = 50 Q; 7
Z, =500 Q. Tinh cong suit cta ngudn? ! ; 3

2 ; U1 Uz Zz

3 Cach3

Py =Re{Ef)} Ny r

Z,=Z.=150,50+ ;78,20 Q; Z, =-50,23- j798,38 Q

I = E =0,25- j0,030 kA l

1 = - Uy ’

z,+2, + 52t 2) i
Z,+Z.+7Z, —— I T
Zl ZA ZC
~ Pp =Re{220(0,25 + j0,030)} =55,50 MW 7 Z,
B
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Mang ha1 cua thO’ng du’()’ng (6)

VD3 L v.Z,.l, V,Z,t, I
ﬁ_*_)_

3

Z.1 =100 +j200 Q; y; = 0,001 +0,002; ¢, =100 km; : |

Z., =300 Q; y, = j0,004; £, = 150km; Z, = 50Q; 7 I,

= 500Q; E=220kV. Tinh i, & i3? 1 : : :
o U, u, Ul |z
sh(y ¢ . ac
=z ShUE) 9954 6,67 0 N : :
ch(y/,)—1

Z,,=Z. sh(y(,)=-30,12+ j39,60 Q
Z. =Z, =1995+ j6,67 Q

=z ShBL) - ge9 80 0
ch(y,/,) -1

Z, =Z.,sh(y,0,)=j169,39 Q
Z. =7, =-j969,82 Q

z Z X 7
Z,. =—2af 2395 01- j203,65 Q Bx
Z +Z ZCX3
z W/
7. = Ax =383 34— 785,23 O lZ )
ca ZCd +ZAX ] -
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Mang ha1 cua thO’ng du’()’ng (7)
VD3 L yv.Z,.l, V,,Z,.l, I,
Z.; =100 +j200 Q; p; = 0,001 +j0,002; ¢, =100km:; |
Z,, =300 Q; y, = j0,004; £, =150km; Z, = 50€; 7 I,
= 500Q; E=220kV. Tinh i| & i? ! - : :
k 5 Ul U2 U3 ZS
— (Zy, ¥ Z3)Zcany ‘7, Cach3
“ ZBx +Z +ZCdA E ( ( (
= 253,16— 777,64 Q
AW
7 =M%« L7 =276 80 - j60,98 Q
ZAd +Zac Z
I =E/Z=[758,00+ 166,99 A ’

Z1+Z,,,=E - 1,=91,26—j4,49A
I,=1—-1,=666,73+ j171,48 A

I =1, Zcun =531,53—- j28,81A Z,
ZCdAX +ZBX +ZCX3

. . A

I, = I6¢ =1408,18— j239,25 A
ZCX +Z3
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Mang ha1 cua thO’ng du’()’ng (8)

VD3 I VZyl, VooZool, I
Z.1 =100 + 200 Q; y; = 0,001 +j0,002; ¢, = 100 km; |
Z.o =300 Q; y, = j0,004; £, =150km; Z, = 50€; 7 I,
— . — - . . 1 . . .
= SOOQ, E =220kV. Tinh Al & l3? l]1 l]2 U3 23
A = ch(yl,) Z ,sh(y/l)) Cach 4
“ Ish(yt)/Z, ch(yt,) E ' ’ '

0,985+ 0,020 -30,16+ /39,60
| 0,0010 0,985 + j0,020

A :|: Ch(y2€2) Zc2 Sh(yzfz):|
“ Ish(yl,)/Z, ch(y,t,)
{ 0,83 1609, 39}

j0,0019 0,83 me
_ AR

A=AA. ! A z
[ 0.74-j0,04 2823+ 199,53 @
10,78+ j1,86)107 0,81+ j0,18 E
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Mang ha1 cua thO’ng du’()’ng 9)
VD3 L yv.Z,.l, V,,Z,.l, I,
Z,1 =100 +j200 Q; y; = 0,001 +0,002; ¢, =100km; |—>—°_°"_‘—>"
Z., =300 Q; y, = j0,004; £, =150km; Z, = 50Q; 7 I,
= 500Q; E = 220kV. Tinh dong dién qua ngudn? 1 U U U 7
. ) = 1 2 3 3
[ 0,74-0,04  -28,23+ j199,53
0,78+ j1,86)10°  0,81+j0,18 | E ' ' '
z,. =3t A0 _9r6 80— 60,98 Q i e
A2z + Ay Z, :
A U, Z,
I = E__ - 758,00 + j166,99 A E@ ,
Zl + Zvdo
I} = AgUs + Agpl3 = Ay Z315 + Ay I L7
Z !
. : 7 .
L= =T408,18- 239,25 A e
AgZ3+ Ay E
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Ly thuyet mach II

I. Qua trinh qui do
II. Mach phi tuyén

IIL Puwong day dai

1. Gio1 thicu

2. Ché do x4c 1ap diéu hoa

3. Ché dp qua do
a) Dién ap va dong dié€n
b) Phwong phap so do twong dwong
¢) Phin xa nhiéu lan
d) Doéng cit tai

https://sites.google.com/site/ncpdhbkhn/home 72 Y 4



Tﬁ%ﬁﬂlﬂﬂﬂ R

Dlen ap va dong dlen (1)

* Qua trinh qua do Xuat hién

sau khi co thay do1 vé cau K
tric hodc thdng sb cla CA o
mach duong day dai. ot

* Chi x¢t bai toan dong

nguon ap vao duong day
dai déu khong tiéu tan.

Ox ot
_ 0 —C%
\ Gx ot

https://sites.google.com/site/ncpdhbkhn/home

73



—

—

( _Ou _ az ( _dU(x,p) _

= pLI Li(x,0
P ar R pLI(x, p) — Z(x)

0i _ _Ou _dl(x, p)
L ax ot \ dx
Li(x,0)=0; Cu(x,0)=0 .

= pCU (x, p) = Cu(x.0) |

: (;(? Pl = pLCUGp)  [UGx p)= 4 x p)e ™+ A, (x, plen ™
X
= A e A, e
dl’(x,p) _ I(x,p) =—F—=e """ ———==—¢""™"
dxz” =p’LCI(x,p) | JL/C JL/C

u(x, ) =u (=) +u (1 +3)
A% 1%

i =tu -5 -Lurar N =ire--ir @+
< Vv < Vv Vv 1%

C c
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Tﬂuﬁmﬁnm HOCE

BACGH KHOAHAINOI]

Ly thuyet mach m

I. Qua trinh qui do
II. Mach phi tuyén

IIL.Dwong day dai

1. Gio1 thicu

2. Ché do x4c 1ap diéu hoa

3. Ché dp qua do
a) Dién ap va dong dién
b) Phwong phap so do twong dwong
¢) Phan xa nhiéu lan
d) Doéng cit tai

https://sites.google.com/site/ncpdhbkhn/home 75 Y 4



Uyssi
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() =it i

\
-

Zely = Upys

\

(u(x,t)=u* +u

Uy = Upysi + u2phdn xa

~ U3 phdn xa A ¢
£ | <> 2u,, Zr| (M2

b =lysi — lthdn xa

Uy = Up T Uy phan xa l
| 2ct2 = 22t T Zeb2 phn xa
( _ = O
Uy = Upz T U2 phan xa K. _
Z 127

2151 = Zely Ty
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VD1

u =100 KV; z, =400 Q: R, = 600 Q:
Tinh iz & I/lz?

)
. M
= 2U _ 2.100 =[0.2 kA
z.+R, 400+600 W N
— D — _ t=0 i
u, = R,i, =600.0,2 =120 kV 2
CT) 2u o Il |2
\/
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THUUNG BA L H O G

PthO’ng phap SO dotu’O’ng duong (4)

VD2
Tinh dong & ap trén tai? K
400 Q 5 mH
1) = 200/ p
P 0,005 +400+600 CA 100 kV 600 O
4
_ 410 A
p(p+2.109 Qﬁ._gm_
L i) =021 - ~2000001 y 1 A
() =[02(—e 777) CA 200KV |u 6000
u=Li'"+ri v
=5.107.0,2(2.10° "7 ") +600.0,2(1— ¢ ') s s
— I 107
=[120+80e™'" kv | 400 1Py 107
D200 vp| 600
p v

https://sites.google.com/site/ncpdhbkhn/home 79



Uy =Upssi + u2phcfn xa K
Zel

b =i _l2phdn xa CT) U,s

Zeply = Ui T U2 phdn xa

— 3

\ZCIZZ = Zethotsi ~ 2182 phdn xa

Zealy = Upsgi T Uy phan xa

—

\ZCIZZ — Upy6 ~ U2 phdn xa ED:I

Zealy F 2l = 2Uy 4

https://sites.google.com/site/ncpdhbkhn/home
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pATINE

Phu()’ng phap SO do tu’O’ng duong (5)

ly Z¢2

2

2

80



https://sites.google.com/site/ncpdhbkhn/home 81



Zel
D s | | — (D 2

2t |

R
U, =u; tug

W =Zi v ou, =Z,i+Z,i=(Z,+Z,)i=Z,

- /L,=24, 72,

https://sites.google.com/site/ncpdhbkhn/home 82



i1:i2+iC
j, ==L w,u 1 1) u 111
R e I e
. u] ZCZ ZC ZcZ ZC J ZcZ ZC ZJ
. =——
ch

https://sites.google.com/site/ncpdhbkhn/home 83



THUUNG Gl ..

VD3

z, =500Q,v, =2,5.10° km/s, £, = 600km;
z,=300Q,v, =2.10"km/s, ¢, =400km;L = 5H.

O thoi diém 7 =0 mot song u,; = 500 kV cham
vao J. Tinh dong & ap qud do trén R = 50 QQ7?
2u.. / 200
1,(p)=—"m' L —
ILp+z,+z, p(p+160)

i, (H)=1,251-¢"") kA

w (£) =27, (1) =375(1 - ) kV
Ar, =0 /v, =400/2.10° =0,0020s

2u, (t—At,)  2.375[1- ¢ 160(170.002) |
T TR 300 +50

Ip () =

=12,1429[1 — ¢ 1000002 ¢ A

Uy (1) = Rip (1) =[107,1429[1 — ¢ ' "% kV

https://sites.google.com/site/ncpdhbkhn/home 84




https://sites.google.com/site/ncpdhbkhn/home 85



rnuﬁmﬁnm HOCE

~ BACHKHOATHAYNOI}

Ly thuyet mach m

I. Qua trinh qui do
II. Mach phi tuyén

IIL.Dwong day dai

1. Gio1 thicu

2. Ché do x4c 1ap diéu hoa

3. Ché dp qua do
a) Dién ap va dong dién
b) Phuong phip so dd twong duong
¢) Phin xa nhiéu lan
d) Doéng cit tai
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