CHUONG 1: TRUONG TINH DIEN
I. Lwc Culong giira hai dién tich diém
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- Dang bai cho 2 qua ciu q; va g tiép xtic nhau dién tich sau ciia 2 qua cau: |4s = )
) PR I TS = 2.
- Lyc gay ra tai nra ntra tdm vong xuyén ban kinh ro , tich dién Q 1én dién tich q: | = ———

- Luc dién tac dung lén hat bui mang dién tich q: 272'2‘9‘90’"02
- 2quacau glong nhau treo trong dién moi p, la khéi hJ:O’ng riéng cua dién moi, ¢ la hing sb dién

moi tim khdi lugng riéng mdi qua cau dé goc 1éch trong chat dién moi va khong khi 1a nhu nhau:
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II. Cwong do dién truong ( 1a dai lu’0‘ng vecto dic trung cho dién truong vé mit do 16n )
1, Pién tich diém
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- Chu y: Hat mang dlen roi tu do vo1 van téc v;, khi ¢6 dién truong roi voi van tdc v, tinh dién tich

hat ¢ =%(1—1—2J
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2, Qua cédu réng ( Cho qué cau kim loai )

\(J\
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Bén ngoai: =k.
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Béntrong: |E, =0

3, Qua cau dic ( Dién tich phan bd déu theo thé tich )
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- Piatron bi khoét 1 16 ban kinhr  |E =




5, Miit phiang rong vo han
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. Véi 0':%(C/m2) 1 mat do dién mat

- Gilra mat phéng khoét mot 16 ban kinh a, tinh E tai mot diém nam trén dudng théng vudng goc voi
mat phang di qua tdm 16 cach tdm mot doan b
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6, Tru rong ( Day din dai vo han)
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Cho 2 diy dan hinh tru nhu hinh v& ngudi ta dit mot higu dién thé U. Ban kinh
tiet dién 2 day lar. Tinh Ey

U
Ta ¢6 |E = Al véi|a = T5%
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7, Ban cau
- Cuodng dd dién truong tai tam O cua ban cau
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/1\1/\1\ ‘q‘
// | \\R E ~ k—
|
d . Sl ERRO
7 N
¢ : 3
9, Vong day
M E=k ‘q‘h ; E eh zi Hinh tron
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10, Hai m§t phing song song | _ 9




I11. Pién thé va hi¢u dién thé
1. Dién the
- Ladai luong dai s6 dac trung cho dién truong vé méat nang luong

- Biéu thic véi chat diém: V), = Er = k4(V) (1a dai luong dai s6)
er

- Nang lugng: W =g,V (J)

Chu y: Mot s6 cong thue tinh dién thé ctia mot s6 vat mang dién
- Cau dac: (R 1a ban kinh qua cau, r 1a khoang cach tir tdim qua cau dén di€ém can xét)

+ Bén trong va bé mat: |V = 4
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B NV =k————
+ Ben ngoai 8(R+r)

- Hai qua cau kim loai ciing ban kinh r dit cach nhau mot khoang a
V= kq, " kq, W, = kq, kq,
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- Vong day:
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- Diatron:

2, Hié¢u dién thé
- Dbién tich diém:

UAB N VA - VB

- Moi lién hé gitra hi¢u dién the va cuong d6 dién truong

U,=V,-V,= jEdr

Chii y: Mot sb cong thirc can nhd
- Hiéu dién thé gitta hai mat dong tam mang dién déu, bang nhau, trai dau:

vy _Q(R-R)
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- Hiéu g’z’ién thé gitta hai mat tru a"&ng truc dai vo han ban kinh R; va R, mang dién déu, b.'?mg nhau,
trai dau:
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3, Cong ciia Ire tinh dién ( Cong dé dich chuyén dién tich qp)
Ay =W, —Wy=qV,—qVs = %(VA - VB)
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- Dién tich diém:| 4, = q—OQ S
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- Day dan: (Dudi tac dung ctia dién truong dién tich dich chuyén tirr; dén r,
A= _9r In/L
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I. VAT DAN

1. Tinh chit

CHUONG 2: VAT DAN-TU DIEN

- Vat dan 12 mot khdi dang thé
- Khi truyén cho vat dan 1 di¢n tich thi dién tich d6 chi phan b6 déu trén bé mat
2. Cong thire tinh dién dung ctia qua cau

C= g &R
VQ =>C=—=4reg\ R
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3. Niing luong tinh dién vat dian
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W= oV _ cVv _ 0
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II. TUDIEN
1. Pién dung |C = Q
U
a) Tu phing
S «
C= ‘9‘3 V6i S: dién tich mdi ban
b) Tu cdu
- Mot miat (Qua cau) |C = 47eg,R
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c) Tutru
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2. Noi ghép tu dién

a) Noi tiép (dau no dudi kia)
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9=49,=49,=...=q,

b) Song song (chung diém dau diém cudi)

q9=4,+4q,+...+q,

3. Cac cong thirc lién

- Mat do nang lugng |w

d: khoang céch gitra 2 ban

C=C+C,+..+C,
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- Ning luong tu dién phiang (Con goi 14 cong can thiét dich chuyén 2 ban tu gin nhau)
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- Luec twong tac gitra 2 ban tu | F' = E
1
- Dién truong trong tu | £ = o 91
ge, S &g,
4. Tinh cong ciia lyc dién trwomg dich chuyén e tirr, dén ry
- Tutru
4 eU,In(ry /7))
In(R, / R))
Véi e=1,602.10"7C m=9,11.10""%kg
by = 2eU,In(ry /1))
‘ mIn(R, / R)
- Tu cau
Y= eUORlRZ. 1 1
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\/ 2eU,RR, r,—rg
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CHUONG 3: PIEN MOI

. U
1. Cwong d9 dién trwong trong chat dién méi | £ =—

d

2. Mait do dién mit trén hai ban tu dién (0 = g¢, £
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3. Mat do dién tich lién ket(Mat d¢ dién mat trén chat dién moi) |o' = (g — 1)50E =—70

4. Tu dién mgt nira dién mdi mot nira khong khi
- Tu cdu
2, (e +1)RR, 1
o= 27le xR 2=—C,(e+1)
(R,—R)) 2

- Tutru
e, (e+1) 1
In(R,/R) 2
5. Dat tAm dién moi day d’ ¢é € vao giira tu phing c6 khoang cach va dién tich cac banlad va S

% Dién dung méi|C = — 20 C,os>C
; g 8d+(1—€)d' moi cli
6. Ning lwong dién truong ciia qua ciu dic tich dién g ban kinh R
2
- Béntrong|\W = &
407ee, R
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- Bén ngoai |W =
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CHUONG 4: TU TRUONG
I. Tinh cam @ng tw B (T), cwong do dién trwong H (A/m)
(Ouy tdc ndm tay phdi)
1. Céng thirc lién h¢ gia Hva B (7 17 B)

B .
H=——|V6i py=47107(H /m) pu:1ado tir thim
Hiy
2. Mot doan dong dién thing )]KI
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- Daydandaivohan 6,=0; 6,=7=> p=tt
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3. Dong dién tron
M 1 Us
h 2R 4npR
2
1 Trén truc |B), = M!S MR

on(Rr) 2R +i)

+ Momen tir| p,, = NIS

. 1l R
e Cung tron tai tdm B='u'u°2 = USZ 1=9"
2rxre 2mpr 180
e Vil lachiéu dai cung, r, p, S 1a ban kinh, dién tr& suét va tiét dién cia vong day, a la géc ¢ tam.
1
e Ntra vong day tai tAm |B = Hi?
4R
4. Day dan hinh tru
Tru dac Tru rong
1 1
+ Bén ngoai: |B), = Hiy” + Bén ngoai: |B), = iy
2rr 2rr
Ir;
+ Bén trong: | B = &021 + Bén trong: B, =0
27R

5. Ong diy dai vé han (trong long ong diy)
N 14 s6 vong day, R ban kinh tiét dién vong day

II. T thong

1. VT2
- Tirthong ¢ = BS = [ Bds = “%1n
2 VT1 4
r+a b[ b[ s b
- Tu thong giri qua khung diy hinh |¢ = PR gy = HEOO7 1 ( T aj
. 2nx 2 r

- Tur thong qua khung day guay quanh trong tir trudng véi van toe goc o truc quay vudng goc voi

duong suc tur. Ta c6 |¢ = NBS cos(wt + @) = N i HS cos(at + ¢)| thuong dung |¢ = NBS cos ¢

VoI @ la goc hop giita vipt cua mat va B



ML Luwec tir (quy tdc ban tay trdi)

- Luc tir do dong dién I gy ra: |[F = IBlsina véi o 1a goc giita Bval

F= /LllLlOIIIZ Z
2rd

- Luc F gitra 2 dong dién song song va dai vo han v6i d 1a khoang céch gitra 2

day

- Cong thirc tinh thé ning ciia cudn day |W, = —EE =—INBS cos@

t

- Luc tir tong hop khéng phu thudc vao hinh dang cia day din ma chi phu thudc vao dwong noi
diém dau, diém cuéi.
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- Luc tac dung cua tir truong 1én ddy dan chiéu dai s udn thanh m nira vong tron |[F =

- Cho 2 day dan théng dai vo han I; va I, cuing chiéu dat song song cach nhau mot khoang d.

d+a
. . 1.1/ L1, d+a
Tinh cong dé dich chuyén I, raxal; 1 doana|4 = I de — Moy In
o 2mx 2r d
- Luc tuong tic giita 2 cudn dy ban kinh R dit sao cho truc nam trén cing mot duong thing
_ 3muyN ’I’R*

cach nhau / s6 vong diy 2 cudn bang N khi cho dong dién 7 chay qua |F
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IV. Cong cua luc tir
- Cong cua tu luc A=1A¢(J); Ap=¢ ¢
- Cong can thiét dé quay khung day 180° quanh truc ctia nd [Ag=¢, —(~4, ) =24,

- Cong can cua luc tur

V. Dién tich chuyén dong trong B

Sy _ [2lgu
1. Luc Lorentz F, =qvBsina V=, ——
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2. Ban kinh quy dao
- Néu dién tich bay song song véi duong strc tir v//B => quy dao 13 dwong thang

- Néu dién tich bay vuong goc v6i duong sire tir v L B=> quy dao 1a dwong tron |R = ?
q
S-SRy A e . LK . £ F, B
+ Gia tOc ti€p tuyeén bang 0, gia toc phap tuyen |a, =~ = o
m m

- Néu (;,E) # 0,%,7: (Géc bat ky) => quy dao 1a dwong xodn éc

-y A \ Lk i i 2mU
+ Ban kinh mot duong xoan oc: |R = myvsma _Sma | zm
Bq B |q|

_ 2mmvcosa
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A R Bq | hY
+ Van toc cua hat trén quy dao |v = 29 g2 4 (2_j
m T

_2mm _ 27R
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4. Chu y: Cho ban c6 bé day a bé cao b c6 dong dién I chay qua . Dit ban trong 1 tir trudng co
dudng strc vuong goc véi canh b trén ban xuét hién hiéu dién thé U.

+ Budc xodn cua duong dinh oc: |4

3. Chu ky quay cua dién tich trén quy dao (T
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- Van téc trung binh cua e: |v
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CHUONG 5: CAM UNG DIEN TU

Suit dién dong cam ving, hi¢u dién thé
44 ,_d0
¢ at’ dt
1. Cho dong dién I chay qua khung day tron phang gém N; vong mdi vong cé ban kinh R. Pt

mot khung day nho gom N, vong, dién tich mdi vong 13 S. Khung diy nhé quay xung quanh véi
van téc goc w. Tinh E

e NN, u,ISw sinot=> E._ = N\N,u,ISw
2R
2. Hiéu dién thé xuit hi¢n giira 2 diu diy din néu diy din tinh tién véi van toc v
0 v, [ x4l
U:|E|:‘_¢o‘: o IH[O—J X0
2r X,
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3. Poan diy din chuyén dong vudng géc véi B
4. Hiéu dién thé xuit hién giira 2 diu thanh kim loai chiéu dai / quay véi o trong tir truweong

truc quay cich diu thanh 1 doan /, |U = %Ba)(l2 - 2111)

5. Hiéu dién thé xuat hién giira tAm dia va mdt diém trén mép dia ban kinh R khi cho dia
quay véi toc dd géc o
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- Khi khong co tir truong (U

: 4 \ Y 1
- Khi dat dia trong tir truong |U = E = EBCWZ

6. Cudn diy quay trong tir truwdng |E = NBSwsin(wt +¢)=>E, = NBS® ; w(rad/s)

p=dk

CHU Y: Cam tng tir giita hai cuc ctia nam cham B = NS

11. Mach tu cam

- Ban dau mach 6n dinh dong dién 7, = % chay trong mach

R+R
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- Dong dién I sau thoi giant|/ = /e *

- U=IR
III.  Ong diy tw cam
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- H¢ so ty cam cua Oong day |L = TS = uu,nNS| Trong do N la sO vong day, S 1a tiét dién

[lado dai, n= % 1a sb vong day trén mdt don vi chiéu dai, d 1a duong kinh.\

- Ning luong tir truong trong long dng [W =

WL
v 2si

- Mat d¢ nang lugng tir trudng |w




1. Mot so khai niém
- Dong dién dan: dong chuyén doi co6 huéng cia cac dién tich

Idd~n =j a’d~n-S
Jain: mat do dong dién

CHUONG 7: TRUONG DIEN TU

: S: tiét dién day.

- Dong dién dich: dong dién twong duwong véi dién truong bién dbi theo thoi gian vé phuong

dién sinh ra tir trudng
Lijen, =Jajen-S

Jdien: mat do dong dién dich; S: tiét dién day.
2. Biéu thirc phu thudc theo thoi gian ciia dong dién dich va dong dién din
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85 . » 272- |j max 272-88 ]max
=51 eg, E msin ot |]d|max = gg, L\ = g8, —~ o O'TO g Cdok,
E ok _&0U, Sin of — — 2ree,U, sin 27t
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3. Chu ky bién dbi ciia dong dién |7 = 25" . = ||{ ma
G ']d max
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Phwong trinh dao dong

CHUONG 8: MACH DAO PONG

Pién tich |¢ = O, cos(wr + )

Dong dién |i = ' = o0, sin (e + p) = I, cos(mz+(p+§j

1

Jic/

Tan sO |w =

II. Nang lwong dao dong

III. Dao

Nang lugng tir trudng

Nang lugng dién truong trong long tu [, =

Ning lugng toan phan

CHU Y: Tu thong cuc dai qua dng day c6 z vong: |¢ =

dong tit dan

0 2
== w=—=2r
C T /
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trong ong day |W, = 5
Q2
e

W=w,+W,

I , . R
H¢ s6 dao dong tat dan S = o7

Lz 1
Tan so goc | =

R 2
E{Zj

Bién d¢ giam theo quy luat U(t) =U,e *" |nang luong: W(t) =

Q02€—2ﬁt

2C

Gidm luong loga 6 = T




- Thoi gian dé bién d6 giam con a%

- Cuong d6 dong dién cuc dai |/, = w0, =U,

- Cong suit can cung cip dé khong dao dong tit dan | P = 22—

In })
At = %A’ nang luong giam con b%
C_(RCy
2L
I’ R
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CHUONG 10: SONG DIEN TU

2
1. Buwérc song dién tir (A = £7e
w

2. Hing s6 dién mdi ciia moi truwong trong khoang giira 2 tu | &

véi c=3.10m/ s

A’d

" 4en’cSL




