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CHU PE 1: PAI CUGNG DAO PONG BIEU HOA
1. Chu ki, tan s, tan s goc:

2n At N ’ .
03:275sz T="=f=— V6i N la s6 dao dong toan phan

2. Dao dong:

a. Dao dong ca: Chuyén dong qua lai quanh mot vi tri dic biét, goi 1a vi tri can bang.

b. Dao dong tudn hoan: Sau nhiing khodng thoi gian bang nhau goi 1a chu ki, vat trd lai vi tri ca theo
huéng c.

c. Dao dong diéu hoa: 1a dao dong trong do li do clia vat 1a mot ham cosin (hay sin) cla thoi gian.

3. Phuong trinh dao dong diéu hoa (li d): x = Acos(wt + §)

| | — @
-A 0O A X
— x: Li d9, do bang don vi do dai cm hodc m — o: tan 8 goc (ludn co gia tri duong)
— A = Xmax: Bi€n dd (ludn co6 gia tri duong) — (ot + ¢): pha dao dong (do bang rad)
— L = 2A: Chiéu dai quy dao. — ¢: pha ban dau (tai t = 0, do bang rad)

Mot s8 goc thai gian can nhé:
— Goc thai gian (t = 0) tai vi tri bién duong: ¢ = 0.

(
— Gac thoi gian (t = 0) tai vi tri bién am: ¢ = =
— Goc thai gian (t = 0) tai vi tri can bang theo chiéu am: ¢ = n/2.
— Goc thai gian (t = 0) tai vi tri can bang theo chiéu duong: ¢ = —n/2.
Cha y:
— Quy dao la mot doan thang dai: L = 2A
— Mbi chu ki vat qua vi tri bién 1 1an va qua cac vi tri khac 2 1an (1 1an (+) va 1 1an (-)
cosa. =sin[a+EJ sina =cos(a—£j
2 2
4. Phuong trinh van téc: v = —wAsin(wt + §)
|V|min |V|max |V|min
| | > @
-A @) A X

— ¥ ludn cung chiéu véi chiéu chuyén dong.
— v ludn sé6m pha /2 so v&i x
— Vat cd theo chiéu duong thi v > 0, theo chiéu am thi v < 0.

— Vat 8 VTCB: X = 0; |[V|max = WA — Vat g bién: x = £A; [Vjmin =0

5. Phuong trinh gia t6c: a = -wAcos(wt + ¢) = -a@x

lalmax lalmin lalmax
| | — @
A ) A X
— a ludn hudng vé vi tri can bang;
— a luén sém pha 7/2 so v6i v — a va x ludn ngugc pha
— Vat § VTCB: x = 0; [V|max = WA; |a|min= 0 — Vat g bién: x = 2A; [V|min = 0; [a]max = WA

6. Hop Iuc tac dung lén vat (Iyc hdi phuc): F = ma = - m=-kx

— Fhpmax = kKA = m: tai vi tri bién — Fhpmin = O: tai vi tri can bang
— Dao dong co déi chiéu khi luc dat gia tri cuc dai. — Luc héi phuc ludn huéng vé vi tri can bang.
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CHU PE 1: PAI CUGNG DAO PONG BIEU HOA

7. Cong thic doc 1ap vé thai gian:

2 2 2 2

\Y a \% a
A2=X2+— A2=—+— V2 =—+V2

2 4 2 max 2

() Q) (O] Q)

[ a
a= _(DZX v=*+®m AZ _XZ 0 = max
Vmax

— Kéo khai vi tri can bang mot doan roi budng (thd) = vi tri d6 c6 x = A

— Kéo khai vi tri can bang mot doan rdi truyén van toc v = vi tri do la x
Chay:

— Db thi lién heé gia toc theo li do la doan thing di qua goc toa do.

— D6 thi lién hé van téc theo li do la Elip.
— D6 thi lién he van toc theo gia toc |a Elip.

8. M&i lién hé gitia chuyén dong tron déu va dao dong diéu hoa

— Dao dong diéu hoa dugc xem la hinh chiéu ctia mét chat diém chuyén dong tron déu trén mot

truc ndm ngang trong mat phang quy dao.
— Cach sti dung:

Buéc 1: Vé dudng tron tam O, ban kinh R = A
Budc 2: Xac dinh vi tri vat can xét trén duong tron
theo quy tic:

Q

— Chiéu quay: Ngugc chiéu kim dong hd “A
— Chiéu duong: tU trai sang phai
— Chiéu am: tif phdi sang trai

o

.

A x(cos)

Budc 3: Xac dinh goc quét trén dudng tron:

UNG DUNG VONG TRON LUGNG GIAC GIAI BAI TAP DAO PONG DIEU HOA

0 xm A x(cos)

LOAI 1: Bai toan xac dinh thoi gian ngdn nhat vat di tir x; dén x.. @
Budc 1: Xac dinh vi tri ca vat trén dudng tron tng véi 2 vi tri x1 va xa
Budc 2: Can c( vao dudng tron bién luan goc quét A nhd nhat. -A A x(cos)
Budc 3: Xac dinh thoi gian:
Ap AT
Ar==R o2 ®
0 2n
Luu y: -A X1 0 X2 A x(cos)
— Thai gian vat quét dugc 1 vong tron [a 1 chu ki (1T)
— Thai gian vat quét dugc nlia vong tron la ndia chu ki (0,5T)
— Thai gian vat di ti VTCB ra bién hodc ngugc lai la 0,25T
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CHU PE 1: PAI CUGNG DAO PONG BIEU HOA
UNG DUNG VONG TRON LUGNG GIAC GIAI BAI TAP DAO DONG PIEU HOA

LOAI 2: Thoi diém vat qua vi tri xo cho trugc lan tha n.
m Truong hop 1: Khong noi chiéu chuyén dong.
Buéc 1: Tach so lan:
— Néu dé bai cho n la s& 1é thi tach : n=2k+1(Vidu: 2013 =2012 + 1)
— N&u dé bai cho n 1a s6 chan thitach : n = 2k + 2 (Vi dy: 2014 = 2012 + 2)
BudGc 2: Bién luan:
— Ung v6i 2k 1an vat di qua vi tri xo thi co ti = k.T
— Ung vGi s6 1an con lai (1/n 18 hodc 2/n chdn) thi vé dudng tron ra va xac dinh
goc quét rdi tim thoi gian t giong loai 1

Budc 3: Két luan:

m Trudng hop 2: Noi chiéu chuyén dong.
Budc 1: Tach so lan: .
— Ne&u dé bai cho n 1a s& chan hoac 1é thi déu tach: n = (n—-1) + 1
— Vidu: n=2013 thitaichn=2012 + 1; n = 2014 thi tich n = 2013 + 1
Budc 2: Bién luan:
— Ung v6i n—1 1an vat di qua vi tri xo thi c6 ti = (n=1).T
Ung v&i s6 1an con lai thi vé dudng tron ra va xac dinh goc quét roi tim
thai gian t2 giong loai 1

Budc 3: Két luan:

LOAI 3: Bai toan xac dinh quang dudng vat di dugc trong khodng thdi gian At
Bu6c 1: Tim At = t2 —ti.
Budc 2: Tach goc quét va bién luan quang duong:
Ap= If.2n + Afp'

S =k4A + So

Budc 3: Tim So trén dudng tron lugng giac:
— Xac dinh vi tri va chiéu chuyén dong tai thoi diém t. !
— Can ¢l goc quét Ag' trén dudng tron chiéu xudng y x . N
N ~ N 1 S X2
phuong x, ti do tinh dugc quang dudng So.

Budc 4: Két luan S.

LOAI 4: Bai toan xac dinh Smax/Smin trong khodng thoi gian At (At < T/2)

-A ﬂ? A_x(cos)

Coa AO S :2A(1—cosﬂ)
Smax —2A5|n7 O min 2
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Chuong: Dao dong co

CHU PE 1: PAI CUGNG DAO PONG BIEU HOA
UNG DUNG VONG TRON LUGNG GIAC GIAI BAI TAP DAO DONG PIEU HOA

LOAI 4: Bai toan xac dinh Smax/Smin trong khodng thoi gian At (T/2<At < T) (tiép)

Sinax =2A+2Asin% Sinin =2A+2A(1—cos%)

LOALI 5: Bai toan xac dinh van t&c trung binh/tdc do trung binh

— Téc do trung binh: v _S S la quang duong di dugc trong thoi gian t
t t 1a thai gian di dugc quang dudng S
ﬂ _ 2Vmax

Toc do trung binh trong mot chu ki: v =

T

. AX N A g N A Iy N, .
— Van téc trung binh: v, =~ Ax\ la do blen thién QQ doi trong; thgl gian t
t la thoi gian thuc hién dugc do doi Ax

Van toc trung binh trong mot chu ki: v, = 0

LOAL 5: Bai toan xac dinh s& 14n vat qua vj tri xo cho trudc trong khodng thdi gian At

BudGc 1: Xac dinh thoi gian bién thién At.

Budc 2: Xac dinh goc quét: Ap = o.At

Budc 3: Tach goc quét: i . R .
Ung voi goc k.2m thi vat qua vi tri xo k.2 1an (1 1an theo chiéu
duong va 1 1an theo chiéu am)

Ap=k.2n+ A’

Ung véi goc Ag' thi xac dinh trén dudng tron quét bao nhiéu lan
Budc 4: Két luan.
Luu y:

— Né&u bai toan yéu cau tim sd 1an vat qua vi tri xo cho trudc theo chiéu am/duong thi phai tach:
Ung vai goc k.2m thi vat qua vi tri xo k 1an.

| Ap=k.2m+Ag'

Ung v&i goc Ag' thi xac dinh trén dudng tron quét bao nhiéu 1an

— S6 1an ch3n/Ié déu tach cting quy tic

LOAI 6: Bai toan xac dinh li d6 cta vat tai thai diém t' khi biét li do cta vat tai thoi diém t
Budc 1: Xac dinh thai gian bién thién At.
Budc 2: Xac dinh goc quét: Ap = m.At
Budc 3: Bién luan:
— Xac dinh vi tri (ng v6i thoi diém t:
— Né&u khong cho chiéu chuyén dong thi phdi chia 1 truong hop vat chuyén dong theo
chiéu duong va 1 truong hgp vat chuyén dong theo chiéu am.
— Néu cho sdn chiéu chuyén dong thi xac dinh luén.
— Can ¢l vao goc quét xac dinh vi tri Gng voi thoi diém t'
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CHU BE 2: CON LAC LO XO
PAI CUONG CON LAC LO XO

1. Phuong trinh dao dong: x = Acos(wt + ¢)
2. Chu ki, tan s6, tin s8 goc va do bién dang:

oo [k T=znﬁ =1 [k
m k 2n\'m

— Do cling cta 10 xo: k =w2m (N/m)

— D9 gian ctia 10 xo khi & VTCB (16 xo treo théng ding): Al =%

Luu y: Chu ki con 13c 10 xo

— Ti lé thuan can bac hai clia m; ti 1& nghich can bac hai cta k
— Chf phu thudc vao m va k; khong phu thudc vao A (kich thich ban dau)

3. Ti s6 chu ki, khéi lugng va s6 dao dong:
LN m_ Jky
Tl NZ m1 k2
4. Chu ki va su thay déi khéi lugng:
Vat mi ¢6 chu ki T+; mi ¢6 chu ki Ti; m =mi + mz2cd chu ki T:

Vat mi ¢6 chu ki Ti; mq ¢6 chu ki Ti; m = mi —m2c6 chu ki T: (v6i mi > my)

5. Chu ki va sy thay ddi do cling:

CAT LO XO
Mbt 10 xo c6 do cling k, chiéu dai | dugc cit thanh cac 10 xo c6 do cting ki, k2 va chiéu dai tuong ting la
l1; |5 thi co:
ke
’ k.|= k] |1 _ kzlz . ((I)UO'STOMGIW\LW\. uuwu:mu:uwuw O

Luu ¥: Lo xo ¢6 chiéu dai ngdn bao nhiéu Ian thi do cling ting bay nhiéu lan

GHEP LO XO
L s s A < 5. 1 1T 1
— Ghép ndi tiép (gidm do cling, tang chu ki): =it 3m

ko ki ok, Dang véi diéu kién
R khoi lugng vat m
— Ghép son song (tang do ciing, gidm chu ki): k_ =k, +k, Pm=mte khong déi.
ss 1 2

LUC BAN HOI. LUC HOI PHUC

1. Luc héi phuc: 1a nguyén nhan lam cho vat dao dong, luon hudng vé vi tri can bang va bién thién
diéu hoa cung tan so véi li do.
’ th =—kx = (thmin = O, thmax = kA)‘

Luu y:
— Luc hdi phuc 1a luc dan hdi khi CLLX dit nam ngang.
— Luc hdi phuc khong 1a lvc dan héi khi CLLX treo thdng ddng.
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CHU BE 2: CON LAC LO XO
LUC BAN HOI. LUC HOI PHUC

2. Luc dan héi: xuat hién khi 10 xo bi bién dang va dua vat vé vi tri 1o xo khong bién dang.
LO XO NAM NGANG

— VTCB la vi tri ma 1d xo khong bién dang.
~ m — Luc dan hoi: |F,, =kx=kAx|(v6i x = Ax 1a do bién dang)
(S

— Luc dan hdi cuc dai va cuc tiéu:
’ Fanmax = KA Fabmin =0

hmax

LO XO TREO THANG PUNG

— Luc dan hoéi: F, =k.Ax v6i Ax = Al £ x 13 do bién dang
R Dau "+" thé hién chiéu duong ciing chiéu véi chiéu gian cla 10 xo
LA

— Luc dan héi cyc dai (O bién du6i):F, _ =k.(Al+A)

g Al . Fimin =0 < Al=A
0 — Luc dan héi tiéu (O bién trén):
Fimin =K(AI=A) < Al> A

— Riéng truong hop A > Al thi luc dan héi 1a luc nén c6 do lon:
F —KA—A)

— Al la do gian ctda 10 xo tai VTCB: Al :%

3. Chiéu dai 1o xo:
A gss s . ., 45 [+
— Chiéu dai 10 xo tai vi tri can bang: |, =1, +AI=%
— Chiéu dai cuc dai (& vi tri thap nhat): Imax = leo + A
— Chiéu dai cuc tiéu (3 vi tri cao nhat): lmin = lav — A

4. Tinh thdi gian 15 xo gidn hay nén trong mét chu ki: Trong mot chu ki [0 xo nén 2 lan va gian 2 lan.
a. Khi A > Alo (V&i Ox hudng xudng):
2A0

Al
— Thai gian 10 xo nén: At =—— v3i COSAQ=—
] A

— Thoi gian 10 xo gian: Atgian= T — Atnen

b. Khi A < Alo (Vi Ox huéng xu6ng):
— Thai gian 10 xo gidn trong mot chu ki la At = T; Thai gian 16 xo nén bang khong.

Q) o .y
“ — Lo xo0 bat dau nén tu vi tri
_A JaNIe A x(cos) —Al t6i bién —A va tii —A vé
—Al vi tri Al
\_ — then = T- Tgién
A 6] A x(cos)

Téng dai tu vén: 1900 58 - 58 - 12 Trang 8
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CHU PE 3: NANG LUGONG CON LAC LO XO
1. Cac cong thic nang lugng

o 1 1 1
— Thé nang: W, = Ekx2 = Emo)zx2 =—mw’A’cos’ (wt + )

— Dong nang: W, =%mv2 =%mm2A2 sin® (ot + ¢)

— Co nang: W:Wd+W[:%kx2+%mv2:%kN:%mmZAZ:lF A

hpmax *

Luu y:

— Co nang = Bong nang cuc dai = Thé nang cuc dai. _ Dong nang va thé nang
— Khi Vimax thi deax; khi Xmai< thi thaf . ; dao d@ng tuﬁn hoan véi chu ki:
— Khoang thai gian gitia 2 lan lién tiép dong nang bang thé nang: | 11— o 5T va f' = 2f.

At = T -Cao nang khéng dao (Eicf)ng va
4 luon bang mot hang so.
— Vi tri dong nang bang thé nang: _Thd' gtan g'tra 2 Ijlnvhen tlep
A2 dong nang hodc thé nang bang

khong la T/2

=2

2. Cong thic xac dinh x va v lién quan dén mai lién hé gitta dong nang va thé€ ning
A — Khi: W, =nW, = v=4+ OA
n+1 n+1

— Khi: W, =nW, = x=%

CHU DE 4: VIET PHUONG TRINH DAO PONG
Budc 1: Chon: Goc toa do, chiéu duong, goc thai gian
Budc 2: Xac dinh o va A
Buéc 3: Xac dinh o ti di kient=0(x =2, v ="
Buéc 4: Két luan

Luu y:

, .4 21 k g Y% a |a |v
Cach xac dinh o: =2 f=—:‘/—: /—:—: /-:J max] _ 1 max
- VWS 9 m VAl (JAZ -2 X A A

m Cach xac dinh A: .
— A = Xmax: Vat & vi tri bién (kéo vat ra khéi VTCB 1 doan roi buong x = A)

. i A s , Vv a’ Vv?
— Cong thdc doc lap thai gian: A =, [x +g = F-‘_g
Lmax _Lmin
= :Lmax _ch :ch _Lmin

— Chiéu dai quy dao: A= ;

— Nang lugng: A =, /%

— Cac cong thdc hé qué khac: A =

N |

_la

th 'T — |Vma><

max
2

®
m Cach xac dinh ¢: Dua vao diéu kién ban daut =0

Ngoai ra co thé st dung duong tron dé xac dinh. Hodc xem lai
Mot s6 gbc thoi gian can nhé § trang 1
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CHU BE 4: CON LAC BON

PAI CUONG CON LAC BON
1. Chu ki, tdn s& va tan s8 goc

g ! 1 /g
=2 T=2r |- f=—17.[2
@ V4 n\/; 2r\ /¢

Nhan xét: Chu ki ctia con lac don
— ti Ié thuan can bac 2 cta |; ti [ nghich can bac 2 cla g
— chi phu thudc vao | va g; khong phu thuoc bién do A va m.
— (ing dung do gia toc rai tu do (gia téc trong trudng g)

2. Phuong trinh dao dong
Diéu kién dao dong diéu hoa: B4 qua ma sat, luic cdn va ao<< 1 rad hay So << |

s =S,cos(ot + @) a = a,cos(ot + ¢)

Véi s =al, So= ool = v =5 =-wSosin(wt + §) = -wlawosin(wt + ¢)
= a =V =-wSocos(wt + §) = -w?lawcos(wt + ¢) = -wPs = -w2al
Luu y: So dong vai tro nhu A con s dong vai tro nhu x

3. Hé thic doc lap

2
v
a=-o’'s=-oal S§=52+[—j a=a’+-—=a’+—
)

4. Hé thdc doc lap

. s
F=-mgsina = -mga =-mg = -mw’s

— biéu kién dao dong diéu hoa: B4 qua ma sat, luc can va ao<< 1 rad hay So << |
— Vi con 3¢ don luc hoi phuc ti 1é thuan véi khai lugng.
— V6i con 13c 10 xo luc hdi phuc khong phu thudc vao khéi lugng.

5. Chu ki va sy thay ddi chiéu dai
Tai cung 1 nai:
Con l3c don c6 chiéu dai |1 c6 chu ki Ti;

Con ldc don c6 chiéu dai |2 co chu ki To; :>

Con lac don c6 chiéu dai | =l +12 c6 chu ki T;

6. Ti s6 s6 dao dong, chu ki tan s6 va chiéu dai
N T, f |

—=—2=-"1= |2 | N las6 dao dong toan phan thuc hién dugc
N1 L

1 2

PHUGNG TRINH DAO DONG. VAN TOC. GIA TOC. LUC CANG DAY. NANG LUONG
1. Phuong trinh dao dong

s =S,cos(wt+ ) v =-S, sin(ot + ) a=-wS,cos(ot +¢) \/ﬁ
, 2 a=,/a, +a,
a = a,cos(ot+ ¢) v =-00,lsin(ot + ¢) a=-o"o,lcos(ot + )
L e , » T—Pcosa e » .
Luu y: Gia téc phap tuyén: a, :T = 2g(cosa. —cosa,); Gia toc tiép tuyén:a, = gsina
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CHU DE 4: CON LAC PON
PHUGNG TRINH DAO DONG. VAN TOC. GIA TOC. LUC CANG DAY. NANG LUONG
2. Van tdc, lyc cang, nang lugng

o, <10°

— Van toc:|v| = \/glla; —a?) — Luc cang: T=mg(1+a? —1,50%)

— Thé nang, dong nang va co nang:

W, =%mg|oc2 W, =%mv2 W=W, +W, =%mm253 =%mg|a§

o, >10°

— Van tac:|v| = \/gl(cosa — cosa,) — Luc cang: T =mg(3cosa — 2cosa,)

— Thé nang, dong nang va co nang:

W, =mgh =mgl(1- cosa) W, L

W=W +W,
2

Luu y:
— Vmax VA Tmax khi a = 0, Vmin Va Tmin khi o = o
2

— D06 cao cuc dai cla vat so v6i VICB: h__ =%
g

MOT SO BAI TOAN QUAN TRONG
LOAI 1: Bai toan con lic don vuéng dinh vé mot phia

LOAI 2: Bai toan con I3c don trang phung

e 0=nT,=(n+NT, | Trongdo: — T la chu ki clia con l&c 1(Ti>T2)

TT, — T2 la chu ki ctia con lac 2

— 0 la thai gian trung phlng

—n 1a 8 chu ki dén lac trang phang ma con lac 1 thuc hién
—n+ 1126 chu ki con l&c 2 thuc hién dé trang phung
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Chuong: Dao dong co

CHU BE 4: CON LAC BON

CHU Ki CON LAC DON THAY BOI THEO NHIET PO VA PO CAO
1. Thay déi nhiét do (chiéu dai thay ddi, g khong ddi)

T = 27:\[ T, 2\[ /'[”a

o 1a hé s6 nd dai
t 1a nhiét do

:%: ||_1:> AT=T, - T_E (t, —t,)T,
> V2 |Al=l -] =alt, - t,)

2. Thay déi theo d¢ cao trén Trai DAt khi nhiét do khong déi (g thay ddi, | khéng dai)

T]=2n\/I
81 :L: &
1
T2=2n/L roVR
8>

R
— Biét gi va g2 thil, = :I Néu dua lén cao thi: ii =N

o . T /M R?
— DPua con lic 1én thién thé khac: ~2 = |81 = AN
—|—1 gZ MZ R]

3. Thoi gian chay sai mdi ngay

SAT=T,-T,=2_T,

Q|-

Cha ¥:

[AT]
At =86400.2!
-

— N&u AT > 0: con ldc chay cham; néu AT < 0: con lac chay nhanh

— Con 3¢ dao dong dang tré lai = T' = T < thay déi to hodc h
£=O<i)locAt+h=0:>At vah
T 2 R

0. 1 h
— Thay doi h va t: AT ={Ea(t2 _t1)iE}T1
4. Phan trdm tang gidm cla chu ki theo | va g
AT 1Al
— Phu thuoc vao I: %T =——x100

21

— Phu thudc vao g: %ATT :l%xmo

— Phu thudc vao ca | va g: %£= ! AI><100— L Agx
T

CHU Ki CON LAC BON THAY POI KHI CO LUC PIEN TAC DUNG

1. Nhic lai lyc dién truong
— Biéu thic: F = IqlE v6i E = U/d;
E Ia cudng do dién truong (V/m); U la dién ap gidia 2 ban tu dién (V); d la khodng cach gitia 2 ban tu (m)
— Déc diém: Khi g > 0 thi F va E ctng chiéu biéu dién; khi g < 0 thi F va E ngugc chiéu biéu dién
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Chuong: Dao dong co

CHU DE 4: CON LAC BON
CHU Ki CON LAC DON THAY DOI KHI CO LUC PIEN TAC DUNG
1. Nhic lai lyc dién truong
— Biéu thic: F = IqlE v6i E = U/d;
E la cudng do dién truong (V/m); U la dién ap gitia 2 ban tu dién (V); d la khodng cach gitia 2 ban tu (m)
— Béc diém: Khi g > 0 thi F va E ciing chiéu biéu dién; khi g < 0 thi F va E ngugc chiéu biéu dién

2. Trudng hop dién truong huéng thang ding

q > 0, E hudng thing ding xudng dudi

q <0, E huong thdng diing xudhg dudi
I O

E—
e

mi

E
' q E C ' q E
— g-g+ R 8=8—%
° m
| F F[
R 5
F"V
q >0, E hudng thing ding |én trén q < 0, E huéng thing ding 1én trén
. |
o : o
E E

L — g’=g—% — g'=g+%

3. Trudng hgp dién trudng huéng ngang

q >0, E hudng ngang

Téng dai tu vén: 1900 58 - 58 - 12 Trang 13
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Chuong: Dao dong cao
B et 5 g

CHU BE 4: CON LAC BON

CHU KI CON LAC BON THAY Dél KHI CHIU TAC DUNG cUA LUC D/SQ\Y AC-XI-MET
Luc ddy Acximet: F, =pVg

m m D

CHU Ki CON LAC PON THAY B3I KHI CON LAC PAT TRONG THANG MAY
Nguyén tic

— Vat chuyén dong nhanh dan déu = a va v cung chiéuy;
— Vat chuyén dong cham dan déu = a va v ngugc chiéu.

— Khi con lc dat trong thang may no chiu tac dung clia luc quan tinh: Ieq =-ma

1. Thang may di [én nhanh dan déu/ di xudng cham dan déu véi gia téc a:

g'=g+a=>T=T L
g+a

2. Thang may di 1én cham dan déu/ di xung nhanh dan déu véi gia téc a:

g
g

g'=lg-al=>T=T

3. Thang may chuyén dong déu
8'=8

CHU Ki CON LAC BON THAY BOI KHI CON LAC PAT TRONG XE CHUYEN PONG
Khi xe chuyén dong theo phuong ngang

T=T 5 tana =

Jai+g’

olm
¥ o

CHU DPE 5: TONG HOP DAO PONG

1. B0 léch pha clia hai dao dong
— Cho 2 dao dong diéu hoa sau: xi = Aicos(mt + @1) va xo = Ascos(ot + ¢1)
— Goi A la do léch pha cla hai dao dong: = Ag = @2 — @1

Q
Ap <0 = Dao dong 2 cham pha hon dao dong 1 A,
Ap >0 = Dao dong 2 nhanh pha haon dao dong 1
Ag = k2m = 2 dao dong cling pha A A

A = (2k+1)n = 2 dao dong ngudc pha

Ap = (2k+1)n/2 = 2 dao dong vuong pha

Hocmai.vn — Ngoi truong chung cda hoc tro Viét Téng dai tu van: 1900 58 - 58 - 12
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Chuaong: Dao dbéng co
Hoemalvn| 8 N8

CHU BE 5: TONG HOP DAO PONG
2. Téng hgp 2 dao dong cung phuong cung tan s6
— Cho 2 dao dong diéu hoa sau: xi = Ascos(wt + @1) va x2 = Ascos(mt + ¢1)

LA ©
A=\JAZ + A2 +2AA,cosA@
|j}> tan(p=A]sin(p]+Azsin(p2
A,cos@, + A,Cos,
A, X

— Cac truong hop dac biét:
e Ap=k2n=>A,_ =A +A, e Ap=02k+n= A, =|A -A,|

. A(p=(2k+1)g:>Amm = JAZ+AZ e Tongquat: [A, —A[SA<A +A,

CHU BE 6: CAC LOAI DAO DONG KHAC
1. Dao dong tit dan
— La dao dong c6 bién do gidm dan theo thoi gian do Iyc cdn mdi trudng.
— Dao dong tdt dan cang nhanh néu moi trudng cang nhét (luc can cang l6n)
— Ung dung: giam x6c trén xe c0, ctia tu dong...

2. Dao dong duy tri:
— D& dao dong clia mot hé khong bi tdt dan, can bd sung néng lugng cho nd mot cach déu dan
trong tiing chu ki dé bu vao phan nang lugng mat di do ma sat. Dao dong clia hé khi do dugc goi
[a dao dong duy tri
— Pic diém:
— Bién do khong d6i
— Tan s6 dao dong bang tan sé riéng (f,) clia hé.

3. Dao dong cudng bdc:
— La dao dong clia hé dudi tac dung ctia ngoai luc cudng bc tuan hoan.
— Pac diém:
— Bién do khong déi, ti 1é thuan vai bién do clia ngoai luc va phu thudc vao tan s6 ngoai luc.
— Tan s6 dao dong bang tan s cla luc cudng buc(f)

4. Hién tugng cong hudng:

— Khi f = fo thi bién do dao dong cudng buc dat gia tri cuc dai = Hién tugng cong hudng.

— Diéu kién cong hudng: f = fo hay w= oo hay T =To

— Tam quan trong clia hién tugng cong hudng: Cong hudng khong chi c6 hai ma con cé [gi
— Toa nha, cau, may, khung xe,...Ia nhiing hé dao dong c6 tan so riéng. Khong dé cho chiing
chiu tac dung clia cac luc cudng bic, c6 tan s6 bang tan so riéng dé tranh cong hudng, dao
dong manh lam gay, dé.
— Hop dan cla dan ghi ta,...Ia nhiing hop cong hudng lam cho tiéng dan nghe to, ro.

Cha y:
— Dao dong tit dan l1a dd c6 bién do giam dan theo thoi gian.
— Dao dong cudng btic chiu tac dung clia ngoai luc luc bién thién tuan hoan.
— Dao dong duy tri giti bién do khong déi ma khong lam chu ki thay déi.
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Chuong: Dao dong co

CHU DE 6: CAC LOAI DAO PONG KHAC

4. Bang so sanh

Dao dong tu do, dao
dong duy tri

Dao dong tit dan

Dao dong cudng buc.
Cong hudng

Luc tac dung

Do tac dung cla noi luc
tuan hoan

Do tac dung cla luc can
(do ma sat)

Do tac dung clia ngoai
lyc tuan hoan

(hodc tan s6 f)

riéng clia hé, khong phu
thudc cac yéu td bén
ngoai.

tan so do khong tuan
hoan

Bién do A Phu thuoc diéu kién ban |Gidm dan theo thai gian |Phu thudc bién do cla
dau ngoai luc va hiéu s (fo, —
fo)
ChukiT Chi phu thudc ddc tinh | Khong c6 chu ki hoac Bang vai chu ki ( hodc

tan s6) clia ngoai luc tac
dung Ién hé

Hién tugng dac biét
trong dao dong

Khong co

Sé khong dao dong khi
ma sat qua l6n

Sé xay ra HT cong hudng
(bién do A dat max) khi
tan s6 fo = fo

Ung dung

Ché& tao ddng hd qué l3c.
Do gia toc trong truong
clia trai dat.

Ché tao 10 xo gidm x6c
trong 0t6, xe may

— Ché'tao khung xe, bé
may phai c6 tan s6 khac
xa tan s6 clia may gan
vao no.

— Ché tao cac loai nhac
cu

5. Céc dai lugng trong dao dong tit dan

— Quang duong vat di dugc t6i khi dung lai: S = =

— D0 gidm bién do sau mdi chu ki:

— Do gidm bién do sao n chu ki:

— S6 dao dong thuc hién dugc:

— Thoi gian vat dao dong dén lac ding lai: At=NT = A

kA* oA’

2umg  2ug

s s _ g
k 0

AAn=A—An=4NF"‘TS

A

N=—-
AA

T.A

— Van t6c cuc dai ctia vat dat dugc khi tha nhe cho vat dao dong tii vi tri bién ban dau:

m

2 2.2
Vmax =\/ki+%_2ugA

o/ o
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Chuong: Séng ca hoc

CHU BE 1: Al CUONG SONG CO

1. Khai niém vé song co, song ngang, séng doc:

a. S6ng co: 1a dao dong dao dong co lan truyén trong mot moi trudng khong truyén dugc trong

chan khoéng

Pic diém:
— Song co khéng truyén dugc trong chan khong.
— Khi séng co lan truyén, cac phan i vat chat chi dao dong tai chd, pha dao dong va nang luong
song chuyén ddi theo song.
— Trong méi trudng dong tinh va dang huéng, t6c do khong déi.

b. Séng doc: 1a song co c6 phuong dao dong triing v6i phuong truyén song. Song doc truyén dugc trong
chat khi, 16ng, rdn. Vi du: Song am trong khong khi.

c. Séng ngang: 1a song co co phuong dao dong vudng goc véi phuong truyén song. Song ngang truyén
dugc trong chat rdn va trén mat chat 16ng. Vi du: Song trén mat nudc.

2. Cac dac trUng cla song co:

a. Chu ki (tn s& song): la dai lugng khong thay d&i khi song truyen ti moi truong nay sang moi truang khac.
b. Bién do song: la bién do dao dong clia mdt phan tf c6 séng truyén qua.

c. T8c do truyén song: 1a toc do lan truyén dao dong trong mai triong; phu thudc ban chat méi trudng

(Vesn > Visng > Vini) Va nhiét do (nhiét do cia moi trudng tang thi t6c do lan truyén cang nhanh).

d. Buéc song lam da A(m):

A= sz% Vai vim/sl; Tlsl; flHz] = Alm]

Cach phat biéu 1: 1a khodng cach gitia hai diém gin nhau nhat trén phuong truyén song dao dong
cung pha véi nhau.
Cach phét biéu 2: 1a quang dudng song lan truyén trong mot chu ki:

e. Nang lugng s6ng: Qua trinh truyén séng la qua trinh truyén nang lugng.

f. Tudn hoan theo khong gian va thdi gian: Thoi gian song thuc hién Gng voi quang duong song thuc hién

3. Cha y:
— S8 chu ki bang s6 gon song trir 1.
— Khodng cach giia hai ngon song lién tiép la A .
— Quang dudng truyén song: S = v.t.
— Khoang cach gitia n ngon séng la (n — 1)A

4. Phuong trinh truyén séng
Phuong truyén song

>

| |
| \
M‘ d, =OM

d,=ON

|
0 N N

2nd 2nd
Uy, = acos(mt+(p+%) ’uo = acos(mt+(p)‘ u, = acos(ot + ¢ — ﬂ; M)

— Phuong trinh song tai M cach nguon 1 khoang d:

u,, = Acos(ot — @) = Acos(ot — ZTT[d)
\Y%

— Do lech pha gitia diém M va ngudn trén phuong truyén song:

(x)d 27td

APy =Pp — Py = v 7\,
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Chuaong: Séng co hoc
B et & >0oNg O Nt

CHU BE 1: Al CUONG SONG CO
4. Phuong trinh truyén séng
— Néu phuong trinh cla diém M cach ngudn khodng d = OM thi phuong trinh song phan xa tai M:

« Khi diém M 12 vat can c6 dinh: u, =—Acos(wt—¥) [ngugc chiéu]

u,, = Acos(wt —m—d) —
\Y

« Khi diém M lavat cdn tudo:  u, =Acos(wt—%) [cting chiéu]

— D¢ léch pha clia 2 dao dong tai 2 diém cach nguon lan luot dv va da:

« Cung pha: Ap=k2n

A = 2n(d, —d,) _ o(d, -d,) » Nguagc pha: Ap=(2k+n
A
. * Vudng pha: A(p=(2k+1)§

— Khoang cach gitia 2 diém dao dong cung pha: |[d=kx |k e Z)
— Khodng cach gitia 2 diém dao dong ngugc pha: m(keZ)

Luu y:
— Né&u nguon kich thich bing dong dién co tan s6 f thi song dao dong véi 2f.
— Hai diém gan nhau nhat cung pha cach nhau 1 buéc song.
— Hai diém gan nhau nhat ngugc pha cach nhau niia buégc song.
— Hai diém gan nhau nhat vuong pha cach nhau mot phan tu budc song.

CHU BE 2: GIAO THOA SONG
1. Hién tugng giao thoa song: 1a su téng hop clia 2 hay nhiéu song két hop trong khong gian, trong do
c6 nhiing chd bién do song dugc tang cuding (cuc dai giao thoa) hodc triét tiéu (cuc tiéu giao thoa).
Hién tugng giao thoa la hién tugng dac trung clia song.
2. Hai ngudn song két hop:
— Dao dong cung phuong, cung chu ki (tan s6)
— Co6 hiéu s6 pha khong déi theo thai gian.
3. Diéu kién giao thoa: 2 ngudn song la 2 ngudn két hop
4. Phuong trinh giao thoa:

— Giao thoa cla hai song phat ra tir hai ngudn song két hop Si, S2 cach nhau mot khodng AB:
Diém M céach 2 ngudn di, da:

Q Néu tai hai nguén Si va S; cung phat ra hai song giong hét nhau c¢o
d, d, phuong trinh song la: ui = u2 = Acoswt va bé qua mat mat nang lugng

khi song truyén di thi thi song tai M (v6i StM = di; S:M = do) 1a téng hop
hai song tir Sy va S, truyén t6i sé co phuong trinh la:
(dzk— 0 et T d),

T
u,, = 2Acos

— Do léch pha clia 2 song tir 2 ngudn truyén toi M:
2nld, —d)
A

Ao
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Chuong: Séng ca hoc

CHU BE 2: GIAO THOA SONG

5. S8 diém hodc s6 dudng dao dong trén AB:
m Hai ngudn dao dong cing pha Ap=0¢, -¢, =k2n

Dao dong cuc dai

Dao dong cuc tiéu

— Diéu kien M dao dong cuc dai:
[d,—d, =kn (ke )

— S6 dudng hodc s diém (khong tinh 2 ngudn)

2122 o< 2122

— Diéu kién tai dao dong cuc tiéu (khong dao dong):
| d,—d =(K'+0,51 (K'eZ) |

— S6 duding hodc s6 diém (khong tinh 2 ngudn)
SS

-0,5

05<k/< 152
A

m Hai ngudn dao dong ngugc pha Ag = (2k +1)n

Dao dong cuc dai

Dao dong cuc tiéu

— Diéu kién M dao dong cuc dai:
| d,—d,=k+0,5 (keZ) |

— S6 duding hodc s diém (khong tinh 2 ngudn)
_SS,

-0,5

— Diéu kién tai dao dong cuc tiéu (khong dao dong):
|d,—d, =kA K'eZ)|

— S6 dudng hodc s6 diém (khong tinh 2 ngudn)

A\ S

05<k<152
A

A A

m Hai ngudn dao dong vudng pha Ag = (2k+1)g
— Diém cuc dai: d, -d, =kx+%

— S6 diém cuc dai va cuc tiéu trén AB bang nhau va bing:

S8 1 .58 1
L4 no4

Luu y:

— Khodng cach gitia hai hyperbol cuc dai cach nhau A.

— Nhting gon 16i (cuc dai giao thoa, dudng dao dong manh).

— Nhiing ggn 16m (cuc tiéu giao thoa, dudng ding yén).

— Khodng cach gitia hai dudng cuc dai hodc cuc tiéu lién ti€p bang 1/2.
— Khoéng cach gitia duong cuc dai va cuc tiéu gan nhau nhat bing /4.
— k = 0 thi cuc dai dao dong la duong thang |a trung tryc clia SiS..

— Hai nguon $1S2 cung pha nhau thi tai trung truc la cuc dai giao thoa.
— Hai ngu6n $1S2 ngugc pha nhau thi tai trung truc la cuc tiéu giao thoa.

CAC BAlI TOAN QUAN TRONG
LOAI 1: Xac dinh s8 cyc dai - cuc tiéu gidia hai diém MN bat ki véi do léch pha bat ki.

M N 5 AdM = dZM - dnv\
0@ _TaiMvaN: {ad,—d,,—d,
AR Ad,, < Ady
™ N
. Cuc dai: A(p Ad,, k< A(p Ad,
— S6 dao dong:—> 2n Ai; FEA) —
« Cuic tiéu: —ﬂ+—M£k’+O 5<—ﬂ+—
S 21 A 2n A
1

Lu’u )’/ A@ trong phuong phap co thé ap dung cho tat ca cac trudong hop.
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TUNG - THAY DO NGOC HA
Chuong: Song ca hoc

CHU BE 2: GIAO THOA SONG

CAC BAI TOAN QUAN TRONG
LOAI 2: Xac dinh bién do dao dong trong trudng hdp 2 dao dong léch pha Ag

m Hai ngudn cting bién do

—TaivitTMbatki: A, =|2acos| 224 n(d,-d)
2 A
. ) A(P
— Tai trung diém $:1S2: A,, =|2acos -
— Hai nguon cing pha: A, =2a — Hai ngudn vudng pha: A, =a2
— Hai ngudn ngugc pha: A, =0 — Hai nguon léch pha n/3: A,, — a3

m Hai ngudn khac bién do

A=A <A, <A +A,

LOAI 3: Phuong trinh diém M n3m trén dudng trung tryc clia 2 ngudn cung pha

/

A

<
/o
@ ©

LOAI 4: Bai toan tim Mlmin

Q
/

— Hai ngudn: u, =u, = acos(ot)

— M nam trén duong trung truc clia AB nén: di =d, =d

— Phuong trinh song tai M: | u,, =2acos[mt—2Tnd}

N 2
— Do léch pha gitta M va nguon: A(pz%d

— Hai nguén ciing pha: Ap=k2rn = k2n = ZTnd < d=ki

— Theo tinh chat tam giac vudng AAIM co:

AMZAISdZ%@kZ?—E | :kmin:dmin

— Vay: :
y Mlmin = drznin _(ﬂj

2

LOAI 5: Bai toan khodng cach ngdn nhit tir M dén nguén A

-
ds “

d \-

B

— M gan A nhat thi n6 ndm trén cuc dai giao thoa 16n nhat k.. trén AB.
" AB
— T da kien: k| < = K,

— Thay vao diéu kién:
d,—d =k heJE+AB — =k_A=|AM_ =d
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Chuong: Séng co hoc
Hoemalvn| &: >0ng €O hC

CHU BE 2: GIAO THOA SONG
CAC BAI TOAN QUAN TRONG
LOAI 6: Xac dinh s6 cuc dai/cyc tiéu trén dudng tron/elip
m S6 cuc dai/cuc tiéu trén dudng tron c6 tam la trung diém cha dudng néi hai ngudn
— Né&u hai nguén khong phai cuc dai/cuc tiéu:

Nce = 2.Noce (Noco 1a s8 cuc dai xac dinh dugc trén doan thing ndi hai ngudn)
Ncr = 2.Nocr (Nocr 1a s8 cuc tiéu xac dinh dugc trén doan thing néi hai ngudn)

— Né&u hai nguén la cuyc dai: — Néu hai nguén la cuc tiéu:
Nce = 2.Nocp — 2 Nce = 2.Nocp
Nct = 2.Noct Ncr = 2.Noctr — 2
Puong kinh dudng tron < AB Puong kinh dudng tron > AB
Q@ Q
| A B
A 2R B 2R
S& cuc dai/cuc tiéu =[ S6 cuc dai/cuc tiéu trén 2R 1x2 S8 cuc dai/cuc tiéu =[ S6 cuc dai/cuc tiéu trén AB 1x2

m S6 cuc dai/cuyc tiéu trén elip nhan 2 ngudn lam tiéu diém
Nce = 2.Nocp
Ncr = 2.Nocr

CHU BE 3: SONG DUNG

1. Phén xa song

. . P . Q
— Khi phén xa trén vat can cd dinh, séng phdn xa cung tan so, I
cung budc song va luon luén ngugc pha véi song téi. P Q
— Khi phédn xa trén vat tu do, séng phan xa cung tan so ,cung P — Q
budc séng va ludn luon cung pha véi song téi. p Q

2. Hién tugng tao ra séng diing:

— Sbng tGi va song phan xa truyén theo ciing mot phuong, thi Bking
c6 thé giao thoa véi nhau, va tao ra mot hé song diing. P oo e
— Trong song diing c6 mot s6 diém luon ludn ding yén goi la oA
nat, va mot s6 diém ludn ludn dao dong véi bién do cuc dai
goi la bung song.

3. Pic diém ca song diing:

— Song duing khong truyén tdi ndng lugng.

— Bién do dd clia phan ti vat chat & mbi diém khong ddi theo thoi gian.

— Khodng cach gitia hai ndt lién tiép (2 bung) lién tiép thi bang nlia budc song (4/2)
— Khodng cach gitia mot ndt va mot bung ké& nhau bang mot phan tu budc song.
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Chuong: Séng co hoc
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CHU PE 3: SONG DUNG
4. Diéu kién dé co song duing:
a. Hai dau la nat séng

— S6 bung song = s6 bo song = k
— S6 nat song = k + 1

— S6 bo song nguyén = k
— S6 bung song = s6 nat song = k + 1

b. Ung dung clia séng diing: D& do budc song

5. Cac cha y: Khi trén day c6 song duing thi
— DPau ¢d dinh hodc dau dd nhd la nat song.
— DAu tu do la bung song.
— Hai diém dé&i xding v6i nhau qua nat song luon dao dong ngugc pha.
— Hai diém dé&i xting v6i nhau qua bung song luon dao dong cang pha.
— Cac diém trén day déu dao dong voi bien do khong déi = nang luong khong truyén di.
— Khodang thoi gian gitia hai lan sgi day cing ngang hay dudi thdng (cac phan ti di qua VTCB) la
nla chu ky.
— Bé rong bung song |a 4a (a la bién do)
— Khodng thoi gian gitia hai lan lién ti€p mot diém thudc bung song di qua VTCB la nlta chu ky
— Né&u day dudgc ndi voi can rung dugc nudi bang dong dién xoay chiéu co tan s§ clia dong dién
la f thi day sé& rung véi tan sd 2f.

CHU DE 4: SONG AM
1. Séng am: la séng ca truyén trong cac moi trudng khi, 18ng, ran. (Am khong truyén dugc trong
chan khong)
— Trong chat khi va chat 16ng, song am la song doc.
— Trong chat rdn, song am goém ca song ngang va séng doc.

2. Am nghe dugc c6 tan s6 tif 16Hz dén 20000Hz ma tai con ngusi cdm nhan dugc. Am nay goi la
am thanh.

— Siéu am: 12 s6ng am ¢ tan s¢ > 20 000Hz

— Ha am: lasong am co tan s6 < 16Hz

3. Ngudn am la cac vat dao dong phat ra am.

4. T6c do truyén am:
— Trong mdi moi trudng nhat dinh, téc do truyén am khong déi.
— Téc t6c truyén am phu thudc vao tinh dan héi, mat do clia moi triong va nhiét do cia moi truong.
— T&c do trong: |[Vean > Visng > Vini|

5. Cac dac trung vat ly clia am
Gom: tan s8, cuong do (hoac mic cudng do am), nang lugng va do thi dao dong clia am
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CHU BE 4: SONG AM
5. Cac dac trung vat ly clia am
a. Tan s8 clia am:
La ddc trung quan trong. Khi am truyén t&f moi trudng nay sang moi truong khac thi tan s& khong déi,
t6c do truyén am thay déi, budc song clia song am thay ddi.

b. Cudng do am | tai mot diém
La dai lugng do bang nang lugng ma song am tai qua mot don vi dién tich dat tai diém do, vuong goc
vGi phuong truyén song trong mot don vi thai gian; don vi W/m2,

W P I (RY | —WDIIlanang lugngnguon am, P [W] la cong suat nguon am.
|=E 253 Ii Z[R_Zj — S [m2] 1a dién tich mat vudng goc véi phuong truyén am
‘ 2 1

— V@i song cau thi S |a dién tich mat cau: S = 4nR2.

c. Miic cudng do am

| | L, 1
LB)=Ig— | hoic L(dB)=10|g|l :>L2—L1=|g|i—|g—1=|gli<:>ll=1OL2'“

0 0 0 IO 1 1

Trong do:
— lo 1a cuong do am chuén (thuong lo = 10-12 W/m?2 c6 tan s6 1000 Hz)
— Bon vi mic cudng do am 1a Ben (B). Trong thuc t& ngudi ta ding
don vi |a dexiben (dB): 1dB = 10B.

d. D6 thi dao dong am
La d6 thi cla t4t ca cac hoa am trong mot nhac cu goi 1a db thi dao dong am.

6. Dic trung sinh Ii clia &m: (3 dic trung 12 do cao, do to va am sic)
— D6 cao clia am gan lién véi tan s6 clia am. (D6 cao clia am tang theo tan s6 am)
— Do to ctia am la dic trung gdn lién v6i mic cuong do am (D to ting theo mic cuong do am)
— Am sic gan lién v6i db thi dao dong am, giGp ta phan biét dugc cac am phat ra ti cac
ngudn am, nhac cu khac nhau. Am sic phu thudc vao tan s6 va bién do ctia cac hoa am.

Cha y:
— Nhac am 12 am ¢6 tan s6 xac dinh
— Tap am la am ¢6 tan so khong xac dinh
— Mat dau bit kin = % budc song.
— Hai dau bit kin = 1 budc song.
— Hai dau hé = 1 budc song
— Khodng cach gitia 2 di€ém ciing pha bat ki 1a mot s6 nguyén lan budc song.
— Khodng cach gitia 2 diém ngugc pha bat ki 1a mot s6 1& nlia butc song.
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Chuong: Dong dién xoay chiéu

CHU PE 1: PAI CUGNG VE DONG DIEN XOAY CHIEU
1. Khai niém dong dién xoay chiéu
Dong dién xoay chiéu la dong dién c6 cudng do bién thién diéu hoa
2. Nguyén tic tao ra dong dién xoay chiéu
Dua trén hién tugng cdm Ung dién ti
3. Chu ki va tan s6 cta khung quay
2n 1

f=—
0] T

T

— Méi giay déi chiéu dong dién 2f lan.
— N&u @i = + /2 thi chf giay dau tién ddi chiéu 2f — 1 1an

theo thoi gian.

4. Cac biéu thic: (Chon goc thai gian t = 0 ltc (i,B)=0")
a. Biéu thic tif thong ctia khung
® =NBScosot = d,cosot
S la dién tich mot vong day
N la s6 vong day
B 1a vecto cam ting tif vudng goc truc quay A
o la vant 6c goc khong déi ctia khung quay
b. Biéu thdc suét dién dong tdc thoi
AD .
e =———=0NBSsinot =E,cos ot—=
At 2
Suat dién dong luon tré pha n/2 so véi tif thong.
c. Biéu thic dién ap tdc thai va cuong do dong dién tdc thai trong mach:

— Dién ap: u=U,cos(ot+¢,)

d. Céc gia tri hiéu dung

=0 U=—0

N N

— Cudng do dong dién

i=l,cos(ot+ ;)

5. Céc loai doan mach
a. Poan mach chi c6 dién tré thudn R
Ki hieu | Téngtrd | Dic diém cToLOm | Poléchphal o e trinh Gian db
gitia u val |
R R :pl CI’lO ca df)f:g :! _ U, /_ |:E uvaicung U=UOCOS((Dt+ ®) N
. S dlen 1 Chle‘l;\l R J2R" R pfla nhau,_ =1 coslots

va xoay chiéu o=¢,—0,=0 i
qua.

Luu y: Trudng hgp doan mach chi co R c6 dic diém dac biét do la pha cta dong dién bang pha clia
hiéu dién thé. Dya vao dic diém nay ma nhiéu bai toan xac dinh gia tri hiéu dung hodc tdc thoi ta

c6 thé dé dang gidi dugc.
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Chuong: Dong dién xoay chiéu

CHU PE 1: PAI CUGNG VE DONG DIEN XOAY CHIEU

5. Cac loai doan mach

b. Poan mach chi c6 cudn cdm thuan L

Ki hieu | Téngtrd | Dic diém cToLOm | Poléchphal o e trink Gian db
gitia u val |
L Chi can tré U U u som pha| u=Uyos(ot) |
N N L
T | Z =L | dong dién |=—=—=2 hon i goc m/2 | |
L0 xoay chiéu Z, 2z, ° 1 | i=l,cos(ot-2)
(p:(pu—i == 2 -
2 |
Luu y:

— Pon vi L: [H] doc la Henri
— Tac dung cdm khang: Cén trg dong dién (L va f cang 16n thi Zi cang 16n cén trd nhiéu)

— Cudn day thuan cdm khi cho dong mot chiéu qua thi chf c6 tac dung nhu mot day dan.

— Cudn day khéng thuan cdm khi cho dong mot chiéu qua thi chi c6 tac dung nhu mot dién tré r
— Tai thoi diém t, dién ap & hai dau cuon cdm thuan la u va cuong do dong dién qua no la i.

Ta c6 hé thic lién hé:

2 2 2
I; + u_z == % + u_2 =2
IO UOL I UL
c. Poan mach chi c6 tu dién C
Kihieu | Tongtré | Dac diém CTPLOm | P0éch |,o.h.a Phuong trinh Gian do
gita u val |
C Chi cho dong \ 3 u cham pha u=U,cos(ot) _
| 7z - |dién xoay |l=— =—~9 |hon i goc n/2 1 |
¢ ®C |chiéudiqua Zc ‘/EZC 0=0,. —_T|i=l,cos(ot+ E) Uc
u-i 2
Luu y:

— Pon vi C: [F] doc la Pha-ra

— Tac dung dung khang: Can tré dong dién (C va f cang |6n thi Z. cang nhd can tr§ it)

— Tai thoi diém t, dién ap & hai dau cuon cdm thuan la u va cuong do dong dién qua no la i.

Ta c6 hé thic lién hé:

[ TN S U
15 Upc I Ug
Dic biét: Quy tic mac ndi ti€p/song song
Cach mic R L C
M&c néi tiép R=R,+R, Z =2,+7, Le=Zo+ 2
1T 1 1 1 1 1 1
¢ —=—t— —=—t— —_—=——
Mac song song ROR, R, Z L2 Zo 7L 2
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CHU PE 1: PAI CUGNG VE DONG DIEN XOAY CHIEU

5. Cac loai doan mach
d. Boan mach R-L-C khéng phan nhanh
2 s . 1 A A R L C B
Gid st trong mach c6 dong dién: i=| cos(ot+ @) A — i —

« Uk cing pha véi | nén: Ug =Ucos(ot+o,)

Mach c6 tinh cdm khéang (Z. > Z¢)

* UL s6m pha 7/2 so v&i | nén: u =U, cos(ot+ o, +g)

* Uc champha /2 so v&i | nén:u. =U,  cos(ot+ ¢, —g)

— Hiéu dién thé ttc thai tai hai dau mach:]u = Ur + UL + Uc \

— Hiéu dién thé cuc dai va hiéu dung gitia hai dau mach:

U2 =U2 +(Uy ~Upe ) 20 =2 +(U, U )

Y u s6m pha hon i géc ¢

— Tong tr6 toan mach: Mach c6 tinh dung khang (Z. < Zc)
Z=R’+(Z,-Z.) -
U, @
— Binh luat Om cho toan mach: UR 1
| zﬁzﬂzﬁzﬁzﬂzgzﬂzﬂ:& ¢ ' '
0
Z R 7, Z Z R 7, Z, -
U 0,
— Do léch pha ¢ gitia u va i cia mach dién: ¢ =0, — o,
% u cham pha hon i goc
tanq):ZL_ZC:UL_UCZUOL_UOC ! mp ' 0C®
R U, Uk Mach c6 tinh tré khang (Z. = Z¢)
7 . U ,j
— Hé s6 cong suat: Y <
coS(p=E=$=ﬁ Uel{Oc T
Z U U, =1 >
U

% u cung pha véi i (Cong hudng)

DANG TOAN VIET PHUGNG TRINH HIEU PIEN THE - DONG DIEN
LOAI 1: Bai toan viét phuong trinh u khi biét i

Biéu thic trung tam: Phuong trinh i ¢6 dang: i=lcos(ot+g,)
— PT uiu, =U, cos(ot+¢, +§)(V) — PT uc: u. =U cos(ot+ o, —g)(V) — PT uriuy =Ucos(ot+ @) (V)
Trong do6: U, =1,Z, va ¢ _—o, =g Trong do6: U, =1,Z. vao: — o, =—§ Trong do: Uy, =R va o, —¢, =0

LOAI 2: Bai toan viét phuong trinh i khi biét u va viét u thanh phén i u
2 -Z. Y -U.

Cho doan mach RLC, biét phuong trinh hiéu dién thé:u=U,cos(ot+,)(V) | Véi:tang = =TT
R

= Phuong trinh cudng do dong dién trong mach: |i=I,cos(ot+o, —(p)‘

= Phuong trinh dién trg: Uz =Ugcos(ot+o, - o)
Phuane trinh cusn da - % Phdi luon nhé uc luén nhanh pha hon i goc
= ng trinh cudn day:y = —o+ X

& N Gdyiu =Upcostoto, =0 +2) | 90, ue cham pha hon i goc 90; ur cung pha

= Phuong trinh tu dién:  u. =U, cos(mt+o, ,(p,g) VoI i.

vvvvvvv
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CHU PE 2: CONG SUAT VA CUC TR CONG SUAT
1. Cong suat

P la cong sudt [W] Luu y:
b Ulcosa—pr| | Y 12 hicu dién thé hiéu dung [V] — Cong sudt trén R:
= o= I la cudng do dong dién hiéu dung [A] Pg = RI2
cos _R_Y% la hé s cong suét — Cong suat trén L hoac C:
z U PL=Pc=0

2. Cuc trj cdng sudt
a. Nguyén nhan do cong hudng ( xay ra v6i mach RLC)
— Khi thay déi (L, C, o, f) lam cho cong sudt tang dén cuc dai = Imax = cong hudng

:>ZL=ZC:>m2=é

— Hé qua:
« Néu khi thay d6i ® = @ va khi @ = o2 thi cong suat trong mach (cudng do dong dién trong mach)
nhu nhau. Héi khi thay ddi o bang bao nhiéu dé cong suat trong mach cuic dai:

0 =,/00,

« Néu khi thay d6i f = f1 va khi f = f, thi cong sudt trong mach (cudng do dong dién trong mach)
nhu nhau. Héi khi thay d6i f bang bao nhiéu dé cong suat trong mach cuc dai:

f = Jff,

b. Nguyén nhan do dién trd thay ddi
Trudng hgp 1: Mach RLC m&c ndi ti€p, cudn day thudn cdm

U’ U U2 B
P=R=—"———=C°=P, =——-=-———- khivachikhi|R=|Z, -Z
Lz Y R ofz-z ) T [R=[z, -z

R
R

Hé qua: tang =% = 1;(p=g;cosq)=g;z =R\2

Truong hop 2: Mach RLC méc ndi ti€p, cudn day co dién trg hoat dong

— Thay d&i R dé cong sudt téa nhiét trong mach cuc dai:
2
P=PR+nN=P = v <R+r=|Z, -7
2(R+r)

— Thay d6i R dé cong sudt toa nhiét trén dién trd cuc dai:
P ©R=rF+(Z -Z.)

Rmax

Luu y:
— Né&u: Mach RLC khi thay déi R = Ry va R = R thi cong sudt trong mach nhu nhau. Héi thay déi R
bang bao nhiéu dé cong sudt trong mach cuc dai:

UZ
2RR,

— Néu: Mach RLC khi thay déi R = Ry va R = R; thi cong suét trong mach nhu nhau. Cong suat do:
U2
"R, +R,

R= R1R2 :|ZL _ZC|:Pmax =
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CHU PE 3: HIEU PIEN THE VA CUC TR| HIEU DIEN THE
1. Do tu cdm thay déi (L thay ddi)
a. Thay d6i L d€ c6 cong hudng (thay dSi d€ Ima)
— Thay d6| L dé URmax. (UR = U)
—_— Thay d6| L dé Imax.
— Thay d&i L dé cose = 1
— Thay d6i u cung pha voi i

— Thay d6| L dé Ucmax-

— Thay d6| L dé Pmax.

— Thay d&i L dé tang = 0

— Thay d6i u vudng pha véi u/uc
b. Thay d6i L d€ Uimax (Phuong phap dung gian do)

3

U, « Ap dung dinh Ii sin: pL ='L:UL=_L.sin[3 He ?Ué:Z .
R sinB  sina sina Ul =U" +U; + U}
U, U * U Uc ZUéc = Ué +Ué

» Ta lai ¢co6: sina =

Urc \/Ué +Ué

« Khi Uimax thi sinp = 1 (hay B = 900). Khi dé:

* U Uy =URC.U=U\[U§ +Ué
* UC(UL —UC)=U,§
* UL(UL —UC)=U2

U
R
i
R +Z
...... S | Khi d(,): ZL ZZ—C
] V) |

* Urc tré pha hon U goc n/2
c. Bai toan phu

— Thay d6i L = L1 hodc L = L, ma Ui ¢6 cling gia tri thi dién ap cuc dai hai dau cuon cdm Uimax khi
t_ia 1
20z, z
— Diéu chinh L dé Ur. khong phu thudc vao gia tri clia R:
Z =27,

Z

L2

— V6i hai gia tri clia cudn cdm Li va L» mach co cung cong sudt thi dung khang:

L,+L

1

2

_ Z,+7Z,
2

z = Gia tri L dé cong sudt mach cuc dai:|L = :

C

2. Dién dung thay déi
a. Thay déi C dé c6 cong hudng (thay ddi dé Imax)

— Thay d&i C dé Urmax. (Ur = U)
— Thay déi C d& Inax.

— Thay déi C dé cose = 1

— Thay déi u cting pha voi i

U

Cmax

R

U\/Zf-i-Rz

Khi Z.

— Thay d&i C dé Uimax.

— Thay d&i C d& Poax.

— Thay déi C dé tangp = 0

— Thay déi u vudng pha véi ui/uc

R*+Z]

L

o/ o
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CHU PE 3: HIEU PIEN THE VA CUC TR| HIEU DIEN THE

2. bién dung thay déi
c. Bai toan phu

— Thay déi C = Cy hodc C = C; ma Uc c6 cling gié tri thi dién &p cuc dai hai dau tu dién Ucmax khi

1 11 1 C +C,
=—| —+— | Cmax=—-+=
YA 2072, Z., 2

Cmax

C1

— D& Urc khong phu thudc vao gia tri clia R thi:

— Vi hai gia tri clia tu dién Ci va C2 mach co cling cong suat thi cdm khang:

— ZC] + ZC2

z
: 2

3. Tan s6 thay ddi
a. Thay ddi f dé€ c6 cong hudng Uimax; Ucmax

— Khi: g = 2nf = — thi [max = URmax,' P max
VLC Cong thdc lién hé:
_ Khi:(DL zl; thi ULmax ZL
C L R RVALC—R*C’
cC 2

1L R 2UL
—Khitog == - thi U, = 2E
eTtNe T2 Y e TR R

b. Thay d&i f dé co hai gia tri f = f2 bi€tfi + f> =athili =1,

CHU PE 4: NHOM CAC CONG THUC MG RONG
1. Cac cong thic vudng pha vé dién xoay chiéu
— Boan mach chi co6 L; ur vudng pha véi i

y 2 I 2 u 2 u2_u2
(—L] J{—] =1:>(—L] +i2=|§=>ZL=,/-§—-z1
UOL |0 ZL =1

— Boan mach chi c6 C; uc vuong pha véi i:

u ’ i ’ u ’ u; —U;
UOC |0 ZC =1

— Poan mach c¢6 LC; uic vudng pha véi i

2 . \2 2 2

u i u; —u
| = | =127, =, |2
U | NP -i
oLe 0 b=l

= Gia tri C dé cong sudt mach cuc dai:

110
Cc 2C

0y =0

f

N N

Nl

—

. R

A 8
A
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CHU DE 4: NHOM CAC CONG THUC MG RONG
1. Cac cong thic vudng pha vé dién xoay chiéu
— Poan mach R va L; ur vuong pha u — Poan mach R va C; ur vudng pha uc

2 2 2 2 2 2 2 2
U_L + u_R =1 u'— + uR =1 UC + u_R =1 uC + uR =1
Uo. Uok "\ U, sing U,cose Uoc Uk "\ U, sing U,cose

— DPoan mach c6 RLC; ur vudng pha véi uic

2 2 2 N2 2 2 U(z) = U(Z)R + U(Z)LC
Uotc Uor Uotc ly U, sing U,coso (L) +u; =U2,
tano

2. Tu diéu kién dé c6 hién tugng cong hudng, xét véi @ thay ddi:

2 o> 2
L1 ®iC L(w_oj N
R

w

Y tano = oC _ oC_ _ R_ [0}
() tane R R R L tang
Z =ol 7 5 > — Poan mach c6 tinh cdm khang Zi > Zc = o > mo
(+) 1 :>—L=a)2LC=m—2:> £ =@ |~ poan mach c6 tinh cam khang Z. < Zc = wc > oo
Ze ~oC Zc ©o Ze @ | _Khi cong hudng Z1 = Zc = o = wo
I, = Z =7
(¢) { " S 00,=0, © 0olC=0)lCs { b\ N
|1’|2 < Imax L2 ~ ZC1
3. Khi C thay d&i, dién 4p hai dau tu C (U tré pha Ug)
ﬂ OL
* U < tangg, .tang=—1
2 2
¢ ZCmax = R - ZL = Zémax = Zz + ZCZL
L
DRL X Uémax = U2 + Ué + Uf
A RSP REL YO
UCmax UCmax ZCmax ZCmax
DR i
x, DC

4. Khi Urt vudng pha Ukc

N —

U * U U =U}
URL 'URC
VUa + U

* tan@g, .tan@y. =—1

*UR:

/U

vvvvvvv
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Chuong: Dong dién xoay chiéu

A%

CHU DE 4: NHOM CAC CONG THUC MG RONG
5. Dién ap cuc dai 6 hai dau tu dién C khi @ thay ddi

2 _oc
'Z. oy
1
U 2oy . 2oy tan(pRL.tan(p=—§
= + =] =1 + = | =22l =7+ = 2 e
UCmax ZC ZCmax ZC U + & _1
UCmax (“0(2)
. Bién ap cuc dai ¢ hai dau cudn day L khi o thay déi
22 2
— Vi Q:J%:%:%_RC &:&
2LC-R°C o o, 2 7, o
1
U 2 2 2 7 2 2 2 tan(PRc'tan(Pz_E
= +H == =1= +| =S| =17} =7 +Z7. > 2 T
ULmax ZL ZLmax ZL ( U j (mOJ
+ — =1
ULmax (DL

CHU DE 5: MAY BIEN AP. TRUYEN TAI BIEN NANG
1. May bién ap
a. Binh nghia

La thiét bi dung dé bién ddi dien ap clia dong dién xoay chiéu.

— May bién ap khong lam thay déi gia tri tan s& clia dong dién xoay chiéu.
— May bién ap khong bién déi dién ap cta dong dién mot chiéu.
. C4u tao

m Phan 1: Loi thép

Bugc ghép tir cac tam sat non - silic mong song song va

cach dién véi nhau (dé chdng lai dong Fuco)

m Phan 2: Cudn day

Gom 2 cuodn la cudn so cap va thi cap:

— Cudn so cdp (N1): Gom Ny cudn day quin quanh 16i thép (cudn so cap dugc ndi véi ngudn dién)
— Cudn tha cap (N2): Gom N2 cudn day quan quanh 16i thép (cho dién ra cac tai tiéu thy)

Neu N2 oo day la may ting ap Neu N g = day la may tang ap
1 1
. Nguyén tic hoat dong
— Dua trén hién tugng cam Ung dién ti
— Dong dién bién thién trong cudn so cap = tii thong bién thién trong 16i thép = Dong dién
bién thién & cudn thi cdp

. Cong thic may bién ap

— May bién ap hiéu sudt H = 100% (cosg: = cos@): N, Y, b
N] U1 |2
A A A P, U,l,cosp,
— May bién ap hiéu suat H # 100%: |H=—-=x100% = —*——*%x100%
P Ul,cose,
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CHU DE 5: MAY BIEN AP. TRUYEN TAI BIEN NANG

2. Truyén tai dién nang di xa

a. Y nghia truyén tai dién ning:
— Ngudn dién dugc sdn xudt ra tap trung tai cac nha may dién nhu: nhiét dién, thay dién, dién
hat nhan... nhung viéc tiéu thu dién lai rong khdp quéc gia, tap trung hon tai cac khu dan cu,
nha may, t thanh thi d&n nong thon ciing déu can dién.
— Can duong truyén tai dién dé chia sé gitia cac viing, phan phéi lai dién nang, xuat nhap khau
dién nang....
— Vi thé truyén tai dién |a nhu cau thuc t€ vo cang quan trong:

b. Bai toan truyén tai dién ning:

Trong qua trinh truyén tai dién bai toan dugc quan tam nhat do 1a lam sao gidm hao phi dién ning
xudng thap nhat.

— Cong thic xac dinh hao phf truyén tai:

P la cong sudt truyén tai (W)

PZ
cosq

'| . 9. N N N
AP =R = R =% [a dién tré dudng day truyén

U2

U la hiéu dién thé truyén tai
cos@ 1a hé s6 cong sut dudng truyén

— Gidi phap lam gidm hao phi khd thi nhét |a tang hiéu dién thé trugc khi truyén tai:

U ting a lan thi hao phf gidm a2 lan

— Cong thic do giam thé trén dudng day:
AU=IR

— Cong thiic hiéu suat truyén tai dién:

H= P_—PAPJ 00% =100% — %AP

CHU PE 7: MAY PHAT DIEN. PONG CO DIEN
1. Nguyén tdc hoat dong clia may phat dién
Nguyén tdc hoat dong: dua trén hién tugng cdm dng dién tu

— Khi tir thong qua mdi vong day bién thién diéu hoa: ® = ®ocos2xft thi trong cudn day co N vong
giong hét nhau xuat hién suit dién dong cdm dng bién thién diéu hoa:

do
e= _NE =E,cos(ot)| voi Eo= NDo2nft

Cb hai cach tao ra suat dién dong xoay chiéu trong cac may phat dién:
— T truong c6 dinh va cac vong day quay trong tii trudng.
— TU trudng quay, cac vong day ndm c6 dinh.

2. May phét dién xoay chiéu mot pha

a. Cac bd phan chinh
— Phan cdm: Nam cham dién hay nam cham vinh cliu tao ra t trudng.
— Phén (ing: La nhiing cudn day trong do xudt hién suét dién dong cdm ng khi may hoat dong.
— Phan dding yén goi |a stato, phan quay quanh mdt truc goi la rd to.
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CHU DE 7: MAY PHAT PIEN. PONG CO PIEN
2. May phét dién xoay chiéu mot pha
a. Cac bd phan chinh
— Dé& tang suat dién dong clia may phat:
+ Phan Gng gom cac cudn day co6 nhiéu vong mic noi tiép nhau va dit léch nhau trong tir truong
clia phan cam.
+ Cac cudn day cla phan cdm Gng va nam cham dién cGa phan cdm dugc quan trén cac 16i thép
ki thuat gobm nhiéu 14 thép mdng ghép cach dién nhau, nham tdng cudng tii thong qua cac cudn day
va gidm dong Phuco.
b. Hoat dong
— Céach 1: Phan Gng quay phan cadm c6 dinh. Trong cach nady muén dua dién ra mach ngoai nguoi ta
cho hai vanh khuyén dit déng truc véi khung day va cing quay véi khung day. Khi khung day quay
thi hai vanh khuyén truot [én hai thanh quét. Vi hai chéi quét ding yén nén dong dién trong khung
day qua vanh khuyén va qua chdi quét ra ngoai mach tiéu thu.

— Cach 2: Phan Ging ddng yén con phan cdm quay.

Tan so dong dién: f = np; véi n (vong/gidy): téc dd quay roto, p s6 cdp cuc clia may phat.

Né&u n vong/phdt thi:

f=1P
60

3. May phat dién xoay chiéu ba pha

a. Binh nghia dong dién 3 pha:
Dong dién xoay chiéu ba pha la hé théng gdm ba dong dién xoay chiéu, gay béi ba sudt dién dong
c6 cung tan sd, cung bién do, nhung léch pha nhau 2n/3.

e, =E cos(ot); e, =E cos(mt— 2—TE); e, =E cos(ot+ 2—TE)
3 3

Néu tai doi xing:

lo =lor =g =13

2 2
l, =1,,cos(mt); I, =1,,cos(owt- ?n); l, =1,,cos(mt+ ?n)

b. C4u tao va hoat dong clia may phat dién xoay chiéu ba pha:

— Gi6ng may phat dién mot pha nhung ba cudn day phan ng giéng nhau dit léch nhau mét goc
21/3 trén dudng tron Stato. . .
— Khi rd to quay thi tf thong qua ba cudn day dao dong diéu hoa cting tan s6 va bién do nhung
léch pha nhau moét goc la 27/3 .
— Tu thong nay gay ra ba suat dién dong dao dong diéu hoa c6 cung bién do va tan s6 nhung
léch pha nhau 21/3 & ba cudn day.
— N&i cac dau day cla ba cudn day véi ba mach tiéu thu giong nhau ta dugc ba dong dién xoay
chiéu cung tan s6, bién do nhung nhau vé pha 2n/3.

Luu y:
Khi may hoat dong, néu chua noi voi tai tiéu thu thi sut dien dong hiéu dung bing dién ap 2 dau
khung day ctia phan ng

4. Bong co dién
a. Nguyén tic hoat dong: Dua trén hién tugng cdm Gng dién tf va ti trudng quay.
(Khung day dan dat trong tir triding quay sé& quay theo tii truiding do voi téc do nhd han)
b. Dong ca khéng déng bd ba pha:

— Stato: gdm 3 cudn day giong nhau dat lech 1200 trén 1 vong tron.
— Roto: Khung day dan quay du6i tac dung cla tir truong.
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