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CAC VAN DE CAN BIET

1. Pon vi trong hé SI 2. Cac tiép diu ngir
Pon vi Tiép dau ngir Ghi
Tén goi Tén goi | Ki hiéu | chd
mét m pico 1012
kilogam | kg nano 107
giay S micro 10°
ampe A mili 107
do K centi 102
mol deci 10?
radian | rad kilo 103
joule J Mega 10°
watt W Giga 10°

LG RIEIEEE

3. Mt s6 don vi thwong dung trong vat Iy

Pon vi

STT Tén dai lwgng Tén goi

Dién tich Mét vudng
Thé tich Mét khéi
Van tbc Mét / giay
Gia toc Mét / gidy binh
Tdc do goc (tan sd goc) Rad trén gidy
Gia toc goc Rad trén gidy?
Luc Niuton
Momen luc Niuton.met
Momen quan tinh Kg.met?
Momen dong lugng Kg.m?trén gidy
Cong, nhié¢t; nang lugng Jun
Chu ky Woat
Tan s6 Héc
Cuong do am Oat/met vubng
Mtrc cuong 4o am Ben

OO | N[O WIN|F




4. Kién thitc to4an co ban:
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a. Pao ham ciia mdt s6 ham co ban sir dung trong Vit Li:

Ham so

Pao ham

y = sinx

y’ = cosx

Yy = COSX

y’ = - sinx

b. Cac cong thirc lwgng gidc co ban:

Psinfa=1-cos2d |- cosa =cos(a+m)| | sina=cos(a+ %)

2cosa = 1 + cos2d

sina + cosa = \/Esin( a+ %)

sina - cosa = \/Esin(a—%)

sin3a=3sina—4sin’a

sina = cos(a - %)

- cosa = cos(a + )

cosa - sina= \/Esin(a—%)

cos3a = 4cos® a—3cosal

C. Gidi phwong trinh lwong gidc co bdn:

sina:sina:{

a=a+k2r

a=r—-a+k2r

cosa =cosa = a = +a + k27|

d. Bdt déiing thirc Co-si: |a+b >2vJab| (a, b >0, ddu “=” khi a = b)

x+y:S:—E
e. Dinh Iy Viet: a

x.y=P=§

— x, y langhiémcua X*—SX+P=0

Chay: y = ax? + bx + ¢; d& Ymin thi x = _—b;

. 0
Doi x°rarad: X7
180

2a
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g. C4c gia tri gan diing:

+Som 72 ~10; 314~1007; 0,318 ~ l; 0,636 ~ E; 0,159
T

1+x

+Néux «1thi (1+x)*=1+nx; N L=1% X FX, ;
X
2

Jad+x)=1+=; . =1¥x; (@Q*eg)lzte,)=1lte te,

2

+ Néu a0 < 100 (a nhd): tana ~ Sindt = Oraq ; cosa =1 - 5

h. Cong thirc hinh hoc
* Trong mot tam gidc ABC cobacanhlaa, b, c (déi dién 3 goc A; B;C)

taco:
+ a?=Db%?+c’+2ab.cosA ; (twong tu cho cac canh con lai)

a b c

+ = =
sinA sinB sinC

* Hinh ciu
+ Dién tich mat cau

+ Thé tich hinh ciu
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Chwong |: DAO PONG CO HQC

1 - PAI CUONG VE DAO PONG PIEU HOA

T: chu ky; f: tan s6; x: li do; v: van tdc; a: gia tdc; g: gia tde trong
truong; A: bién d6 dao dong; (ot + ¢): pha dao dong; ¢: pha ban dau; o: tc
do goc;

1. Phwong trinh dao dong

x = Acos(at + ¢)

2 vz l o
~Chuky: [T =22{(s)  -Tansd: |[f == = ——|(H2)
w T 2x

- NOu vEt thuc hiOn ®-ic N dao ®éng trong théi
gian t thx:

{T:lvafzﬂ.
N t

2. Phwrong trinh vén tdc
V = X'= —Asin (et + ¢)
-x =0 (VTCB) thi vén tbc cuc dai:
- X + A (bién) thi [v =0
3. Phuong trinh gia toc
a=V'=-w’Acos(at+¢)=-w"x

-x = +Athi|a,,, = ®°A
-x=0 thi a=0

Ghi cht: Lién hé vé pha: ovsé’mpha% hon x;

&

oasénlphaA%rhGnV;

e a nguoc pha voi X.

4. Hé thirc doc 1ap thoi gian gitta x, vva a
2
i~ . 2 2
-Giftax vav: |A" =X"+—
@

‘o N - 2 _\2
- Gifta v va a: Vo, = (@A) =V +
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-Gitaavax:
5. Cac lién hé khac

- Toc do goc:

- Tinh bién do
L S V.,

2=E= w

6. Tim pha ban dau




6. Thoi gian ngin nhat dé vat di tir:
+ X1 deén x2 (gid st X, > X, ):

At=%=|¢2_¢l|

Cos g, =

(2 (4

voi

+ X1 dén x2 (gia sir X, <

cosp, =—=

X,):

:%:k"z_%
(0]

At

4

| CoS @, =

cos ¢, =

7. Van tdc trung binh - tdc do trung binh

. S
- Toc d trung binh v = T

- D6 doi Ax trong n chu ky bang 0;
quing duong vat di duoc trong n chu ky bang .

. - Ax
- Van toc trung binh v=—.

At
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4

0<p,p,<7).

(-7 <@, 9,<0)

. Tinh quing dwong vat di dwoc trong thoi gian t

+So do 1:

A

P
<«

L
O¢vTCB)

+So do 2:

0 (VTCB)

T/12

T/24

T/24

T/12
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* Cong thirc gidi nhanh tim quing dwong di (dung may tinh)
Xy (bat ki)

* Phwong phap chung tim quang dwong di trong khoang thoi gian nao do
ta can xac dinh:

- Vi tri vat luc t = 0 va chiéu chuyén dong cua vat luc do;

- Chia thoi gian At thanh cac khoang nho: nT; nT/2; nT/4; nT/8; nT/6;
T/12 ... v6in 1a s6 nguyén;

- Tim quang dudng S1; S2; S3; ... twong Ung vai cac quang thoi gian néu
trén va cong lai

* Tinh quéing dwong ngdn nhdt va bé nhit vat di dugc trong khoang thoi

gian t véi Ogts%

Nguyén tic:

+ Vit di dugc quang dudng
dal nhét khi li 6 diém dau va diém
cudi co gia tri ddi nhau

Quding dwong dai nhat:

+ Vat di duoc quang duong
ngan nhat khi li ¢6 diém dau va diém
cudi c6 gia tri bang nhau

Qudng dwong ngdn nhat:
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¢ Truwong hop t>TE thi ta tach t:nTE+At (ne N*vaO<At<TEj:

+ Qudng dwong 1om nhat:

+ Qudng dwong nhé nhat:

+ Toc do trung binh I6n nhat trong thoi gian t:

+ Téc dé trung binh nhé nhdt trong thoi gian t:

Sax = 2NA+2Asin %At

S, =2nA+ ZA(l—coszAt]

+ So d6 quan hé giira li dd va vén toc

0 (VTCB)

11- CON LAC LO XO

Al : @6 bién dang cua 10 xo khi vat can bang;
k: d0 cing cua 10 xo (N/m); |, : chieu dai tu nhién cua 10 xo

1. Cong thirc co ban

A A , k g
- Tan so goc: |0 = ,|— =,|—|;
\/m \}AI

+ Con lic 16 xo treo thing dimg: = ;

+ Pit con lac trén mat phang nghiéng goc a khdng ma sét:
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_mgsina
K

- 4p dung cong thie vé chu ky va tan sb:

Al

2. Chiéu dai cwe dgi va cwce tiéu ciia 1o X0
+ dao dong thang dling:

lin :(IO +Al)- A
{me =(I, +Al)+ A
+ dao dong phuong ngang:

[ =l -A
{l =LA

ma

3.Ghép 10 xo.

ooz |11 1
- Ghép nodi tiép: | —=—+—+...+ —
k k Kk, k
- Ghép song song:
- Goi T1 va T2 1a chu ky khi treo m vao lan lugt 2 10 xo ki va ko thi:
T =T +T;}

+ Khi ghép ki ndi tiép ka: |{ 1

n

1.1
2

f2 f2

f=f2+ 12

+ Khi ghép ki song song kz: |4 ¢ 1 1

- =4 —
T2 T2 T
- Goi T1 va T2 la chu ky khi treo m; va m, lan luot vao 16 xo k thi:

+ Khi treo vat m=m, +m, thi: [T =T +T,

+ Khi treo vat m=m, —m, thi:|T =T,/ =T/ | (m, >m,)

4. Cit 10 xo0

“Cat 16 xo ¢6 do clmg k, chidu dai WWW%MWW
I, thanh nhiéu doan co Ll L, L
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chiéu dai I, 1,, ..., 1, c6 do cimg twong tmg k,, K,, ..., K. lién hé nhau theo

hé thirc:

Kl =k |, =k,l, =...=kI|

- Néu cit 1@ xo thanh n doan bang nhau (coc 1ii xo cu cing do cimg k”):

k'=nk hay:

5. Lwe dan hoi - lwe hdi phuc

T

Jn
f'=fin

Noi
dung

Luc hoi phuc

Luc dan hoi

Lo X0 ndm
ngang

Lo X0 thang dirng
A>Al| A<Al

Goc tai Vi tri can bang

Vi tri 10 xo chua bién dang

Bién chat 5 =
F;zp :P +F:1h

Fan =k . (d0 bién dang)

- Gy ra chuyén dong
cua vat

- Gitip vt tro vé
VTCB

Y nghia
va tac
dung

- Giup 16 xo phuc hdi hinh dang ct
- Con goi 1a lyc kéo (hay lyc day) cua 10
X0 1én vat (hodc diém treo)

Cl‘l’c dal Fmax — kA Fmax = kA

Fmax = k(AI + A)

Cl.l’c tiéu Fmin = 0 Fmin = 0

Fmin =0

Fmin = k(AI —
A)

Vi tri
bit ki

F:k|x| F:k|x|

F = k(Al + )

111 - CON LAC PON

1. Cong thire co ban

Dudi day la bang so sanh cac déc trung chinh cua hai hé dao dong.

Hé dao dong Con lic 10 xo

Con lic don

Hon bi m gan vao 10 xo (k).

Cau truc day ().

Hon bi (m) treo vao dau soi
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- Con ldc 10 xo ngang: 10
xo khong gian
- Con lac 10 xo thang dung

né dan Al :%

Day treo thang dimg

Luwc tac dung

Luc dan hoi cua 10 xo:
F=-kx
x la li @6 dai

Trong luc cta hon bi va luc
cang cua day treo:

F=—m%5shh®cmg

Tan so géc

-l
m Al

Phwong trinh
dao djng.

x = Acos(ot + @)

S = Socos(ot + @)
Hodc o = apcos(wt + @)

Co nang

w=11a? = Lo
2 2

2A2

W =mgl(1-cose,)
P
2 |

- Chu ky dao dong ciia con lic don c6 chidu dai 11 va |2 1an luot 13 T1 va T»

thi:

+ Chu ky ctia con lac co chieu dai | =1, +1,:

+ Chu ky ctia con lac c6 chieu dai | =1, —1,:

- Lién h¢ gitra li d0 dai va 1i d6 goéc: s=al
- H¢ thure ddc 1ap thoi gian cua con lac don:

a=-n’s=- ol

5 =5°+(>)°
[

2. Luc hoi phuc

I, >1,).

. S )
F =—mgsma:—mga=—mgT=—ma) S

3. Van tbc¢ - lwe cing

+ Khi con lac ¢ vi tri i d§ goc a van toc va lyc cang tuong ing cua vat:
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= /29l (cosa —cos
! \/ gl (cosx %) Khi a, nho:
T, =mg(3cosa—2cosa,)

v=0
+ Khi vat ¢ bién: ; khi o, nho:
T.=mgcosa,

. V=291 (1-cose,) |
+ Khi vat qua VTCB: ; khi oy nho:

T, =mg(3-2co0sa;) Tc=mg(1+0!§)

4. Bién thién chu kv ciia con lic don phu thudc: nhiét do, d6 sdu va do
cao. Thoi gian nhanh chim cia dong ho vin hanh bang con lac don

a.Cong thirc co bian
* Goi chu ky ban dau cua con lac 1a T, (chu ky chay ding), Chu ky sau

khi thay d6i 1a T (chu ky chay sai).
AT =T —T,|: d bién thién chu ky.

+ AT >0 déng hd chay cham lai;

+ AT < 0d6ng hd chay nhanh 1én.
* Thoi gian nhanh cham trong thoi gian N (1 ngay dém

N = 24h =86400s ) s& bang:

T=E|AT|zNM
T T

0

b. Cac trwong hop thwong gap

AL _Loat
T, 2

Khi nhiét d thay doi tirt, dén t, (At=t,-t)

=L
2
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Khi dwa con lic tir d9 cao h, dén d¢ cao h,: (Ah=h,-h)

Khi dem vat 1én cao Ah >0, khi dem vat xuéng do cao thép hon
Ah < 0. Ban diu vat ¢ mat dat thi h, =0 va Ah=h
AT _Ah
. coo [T, 2R
Khi dwa con lac tir 49 sau h, dén do sau h,: (Ah=h,—h)
N |Ah|
r=—i—1
2R
Khi dem vt xubng sau Ah=h, —h, >0, khi dem vat 1én cao hon ban
diu Ah < 0. Ban d4u vat & mit dat thi h, =0 va Ah=h
c. Cac trwong hqp dac biét
- Khi dua con lac ¢ mat dat (nhi¢t do t,) 1én d6 cao h (nhi¢t do t, ):
AT = .3 oAt + {
T, 2 R
Néu ddng hd vin chay dung so v6i dudi mat dat thi:
Al = l oAt + h =0
T, 2 R
- Khi dua con lac tir trai dat [én mat tring (coi chiéu dai | khong d6i) thi:
TTD — RTB M MT
TMT RMT M D
- Khi cé I va g thay doi mét lugng rat nhd thi
AT 1 Al 1Ag
T, 270, 2g
- Khi ca nhiét d6 va g thay d6i mot luong rat nho thi
AT 1 Al 1Ag
T, 27, 2g
5. Con liic don chiu tac dung ciia lwe phu khong ddi

* Luc phu f gip trong nhiéu bai toan la:
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+ Lwc quan tinh IEq =-md, d6 lon: |F, =ma

, (a 1a gia téc cta hé quy

chiéu)

+ Lyc di¢n trwomg F=qE , 46 lon: |F =|q/E

g la dién tich cia vat, E la cuong d6 dién truong

noi dat con lic (V /m)

+ Luwe diy Acsimet I#:A =—-pV@§,do lon: |F, = pVg|.

£ 1a khoi luong riéng ciia moi truong vat dao
chiém chd

Chu ky dao dong trong truong hop nay s€ 1a:

g' 1a gia tc trong truong hiéu dung.

*Tinh g":

+ Truwong hop f 11 P: g':g+%

* Luc quan tinh: ‘g'= g+a

* Luc dién truong: |9'=

+ Trwong hop f T P:

* Luc quan tinh: ‘g'= g—a

* Luc dién truong:

* Lyc day Acsimét:

+ Trwong hgp f L P:

* Luc quan tinh:

* Lyc dién truong:

dong, V 1a thé tich vat

T’=27r\ﬁ
g
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Chuy: + Truong hop f L P thi goc léch «a cua sgi day so v&i phuong

thang dtimg dugc tinh:

tanOt:i
P

+ Khi con lic don gin trén xe va chuyén dong trén mit phang
nghiéng goc o khong ma sat thi VTCB mdi cuia con lic 1a soi day léch
goc B =« (soi day vudng goc v6i mat phang nghiéng) so voi phuong
thang dtmg va chu ky dao dong ctia no 1a:

-Dong nang:

T'=2x

gcosa

V - NANG LUQNG DAO PONG|

W, :lmv
2

? :%ma)zA2 sin *(wt + @)

. 1
- Thé nang: (W, =Ekx2 =Ema)2A2 Cosz(a)t+g0)

1

- Dong ndng va thé nang bién thién tuan hoan voi chu ky bang 1/2 chu ky
dao dong diéu hoa (T" = T/2). ) ‘ )

- Khoang thoi gian gifra 2 1an dong nang va thé nang bang nhau lién tiép la
T/4.

Wd=O

Wd=3Wt

Wt=3Wd

W = thax = deax = 1/2kA2

1. Con lic 10 X0 (Chon gbc thé ning tai VTCB)
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1 .
- bong nang: W, = > mv?;  Thé ning:

- Conang: (W =W, +W, :%kA2 :%ma)

+ Vi tri cua vat khi W, =nW,:

A A o a1y @A
+ Van toc cia vat lac W, =nW, : [v=+t—=—=+

n+1 vn+1

1
+ Pong nang khi vat ¢ 1i do x: W, = Ek(A2 - X2)

2 A o2 = N A s Wd A® —x*
+ Ti s0 dong nang va thé nang: | — = 5
W, X

2. Con lic don (Chin géc thO n'ng t!i VTCB)

1
- bong nang: W, = Em\/2

© Théning: (W, =mgl(l-cosa)

- Conang: W =W, +W, =mgl(L-cosa,)

1 1
* Khigoc %bﬁmﬂM:Emmaz' W:Emm%

+ Vi tri cua vat khi

S0

Jn+1

W,=nW,:|S==%

+ Vian toc cua vat luc

Viax @S,

W, =nW,:|lv=

+ +
Jn+1 Jn+l
+ Pong nang ctia vat khin6 6 1i 46 o :

W, :%mgl(ag —az):%ma)z(soz —Sz)

+ Ti s6 dong ning va thé ning:
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VI - TONG HOP DAO PONG

1. Phwong phip gidn ®& Frexnel
- Bai todn: Tong hop 2 dao dong diéu hoa cung phuong:

X, = A cos(at+¢,)
X, = A, cos( ot +¢,)
A= A?+AZ +2A A, cos(p, —,)

_ A sin g, + A, sin g,
A, cos ¢, + A, cos ¢,

= X = Acos(at+¢)

tan ¢

- Néu biét mot dao dong thanh phan x, = A cos(a)t + (/’1) va dao dong
téng hop X = ACOS(a)t + q)) thi dao dong thanh phan con lai la
X, = A, COS(a)t + gpz) duoc xac dinh:

A=A+ AL —2AA cos(p - ;)
Asin ¢ — A sin @,

B Acosp — A cos @,

(Voi o <p<p,)

- Néu 2 dao dong thanh phan vuong pha thi: [A =/ A? + A?

tan @,

2. Tim dao ddng tdng hop xic dinh A va ¢ bing cich dung may
tinh thwe hién phép cong:

+ Véi may FX570ES: Bam chon MODE| 2] man hinh xuat hi¢n chit:
CMPLX.
-Chon don vi do goc 1 d6 bAm: [SHIFT|MODE|[3 man hinh hién thi chir D
(hodc Chon don vi goc 1a Rad bam: [SHIFT|[MODE||4 man hinh hién thi
chtr R

)
-Nhép ko] FNhap nhan [ hién thi két

5

qu
(Néu hién thi s6 phic dang: a+bi thi bam £ hién thi két
qua: AZo)
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+ Véi mdy FX570MS : Bam chon MODE| 2| man hinh xuét hién chit:
CMPLX.

Nhap [A{[SHIFTI[() lof [+] Nhap [Ad SHIFT]() [o2] E S
Sau d6 bam [SHIFT| [ |5 hién thi két qua la: A, E] hién thj két
quala: ¢

+ Luu y Ché dd hién thi man hinh két qua:
Sau khi nhép ta an dau B c6 the hién thi két qua dudi dang so vo ti, muon
két qua dudi dang thap phén ta 4n[SHIFT] [§ (hodc ding phim )

dé chuyén d6i két qua Hién thi.

VIl - DAO PONG TAT DAN

- Tim tong quang dwong S ma vat di dwoc cho dén khi dung lai:

%kAZ:FCS

. 4F
- D¢ giam bién do sau 1 dao dong: |AA| = :1F02 = TC , Fc 1aluc can
1)

4uN
k
_ A KA
[AA] - 4F,
N KA
4uN
- Thoi gian tur luc bi ma sat den khi ding lai
At=N’. T
- S6 lan qua VTCB ciia vit: khi n < N'< n,25 (n nguyén) thi s6 lan qua
VTCB sé 1a 2n; khi
n,25<N'<n,75 thisé lan qua VTCB ctia vat 1a 2n+1; khi
n,75< N'<n+1 thisdlan qua VTCB cia vat 1a 2n+2.
- Vi tri cua vat co van téc cue dai.

Néu Fe 12 lyc ma sat thi : |AA| =

- S6 dao dong thuc hién duoc: |N'

Néu F 12 lyc ma sat thi:

Fc= th =>

- Véan téc cuc dai khi dao dong dat dwoc tqi vi tri xo -
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v, = (A—X,).0

VIII - DAO PONG CUONG BUC. CONG HUONG|

- Khi vat dao dong cudng birc thi tin sé (chu ky) dao dong cuia vat bang
tan s6 (chu ky) cua ngoai lyc.

- Hién tuong cong hudng xay ra khi tin sé (chu ky) cua ngoai lyc bang tan
s6 (chu ky) dao dong riéng cua hé.

I . . .
Chu y: Chu ky kich thich |T = " ; 1 1a khoang cach ngan nhat gitra 2 moi

ray tau hoa hodc 2 6 ga trén duong ...; Van toc cua xe d€ con lac dat trén
xe ¢0 cong hudng:

v=—=If
T,

IX — CON LACTRUNG PHUNG|

- Pé xéc dinh chu ky cua 1 con lic 16 xo (hodc con lic don) nguoi ta so
sanh v6i chu ky To (da biét) cua 1 con ldc khac (T = T,).

- Hai con lic nay goi la trung phung khi chung dong thoi di qua 1 vi tri
xac dinh theo cung mdt chiéu

T,

- Thoi gian gitra hai lan tring phung: |0 = |T = |
o

Chiy: +Néu T >T, |=0=(n+1T, =nT
+Néu T <T,|=0=(n+1T =nT, (véineN")

CHUONG Il: SONG CO HQC

| - PAI CUONG VE SONG CO HQC

T: chu ky séng; v: van tdc truyén song; A : bude song
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1. Cac cong thirc co ban

- Lién hé gizta A ,vvaT (f):

A as .. A
- Quang dwong séng truyén di dugc trong thoi giant: |S =vt = ?t

- Vin toc truyén séng biét quang duong song truyén duoc trong thoi gian t

laS:

. - . d
- Khodng cdch giita n gon [oi lién tiép la d thi: A= n,
n —

- n ngon song di qua trudc mat trong thoi gian t thi: T= 1
n —

. t
- Phao nhé cao n lan trong thoi gian t thi: [T = 1
n —

2. Phuong trinh song ) i
- Song truyén tir N qua O va dén M, gid su bic¢u thuc Song tai O c6 dang:
u, = Acos(wt + @), thi:

u,, = Acos(at + @_277»()

Uy = Acos(cot+go+277ZX

- Bé léch pha ciia 2 diém trén phuong truyén séong cach nhau mot doan d:
d
Ap=27—
Q= 2

* | Ap=k27 | hay d = k4|— 2 diém d6 dao dong cing pha

A .
| Ap = (2k +1)7r hay|d = (2k +1)E — 2 diém d6 dao dong nguoc pha

- Bé léch pha ciia ciing mét diém tai cac thoi diém khac nhau:
Ap = a)(tz _tl)
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- Cho phirong trinh séng 1a u = Acos(et £ kX) song nay truyén véi van

toc:

Chu y: C6 nhimg bai toan can 1ap phuong trinh séng tai 1 diém theo didu
kién ban dau ma ho chon thi ta lap phuong trinh séng giong nhu phén lap
phuong trinh dao dong dicu hoa.

11 - GIAO THOA SONG

CD béc 0
(k=0)

1. Phuwong trinh séng tong hop tai mot diém

* Trudng hop tong quat: ‘
Phuong trinh séng tai 2 nguon
u, =Acos(2z ft+¢,) va u,=Acos(2x ft+¢p,)
Phuong trinh song tai M do hai song tir hai ngudn truyén toi:
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= Acos(27 ft — 27[% +¢,) va u,, =Acos(2r ft - 27[% +@,)

Phuong trinh song tai M:

d —d
u, =2A {cos[ﬂ% + A?¢]} cos {Zﬂfl—ﬂ'

2

4+@+Q+%}

Bién d¢ dao dong tai M:

d,—-d, A .
A, :2Acos[7r%—7¢]‘ VGi A = @2 - @1

2.Tim so diém dao dfng cuc dai, so6 diem dao djng cuc tieu giira hai
nguon:

Ta xét cac trwong hop sau day:

a. Hai ngudn dao dong cing pha: Ag = 2kn
* 86 Cuc dai: —S,S,< ki1<SS, (keZ)

* S6 Cuc tiéu: —S,S,< (K +%)), <SS, (ke2

b. Hai ngudn dao dong nguwoc pha: A = (2k+1)n
K&t qua trai ngugc cung pha

* 6 Cuc dai: —S,S,< (K +%)/1 <SS, (kez
* S6 Cuc tiéu: —S,S,< kA <SS, (ke 2

c. Hai nguon dao dong vudng pha: A = (2k+1)n/2
(Sb cuc dai = So cuc tiéu)

-S,S,< (k +Z)/1 <SS, (ke 2)
d. Céng thirc tong quat khi léch pha bat ky
*S6 cyc dai:  —S,S,< (k — %)/1 <SS,

* 8§ cye tidu: —S,S, < (k—%—l)/l S;S,
T
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3. Tim s0 cwe dai , cwc tiéu ¢ ngoai doan thiang noi 2 nguodn

d,—-d, <k < d,—-d,
A A
(giast d,—d, >d, —d,)

- X4c dinh s6 diém (s6 dudng) cuc
tiéu trén doan AB (cung phia so voi dudng
thang 0107) 14 s6 nghiém k nguyén thoa
mén biéu thic:
dz_d1_1<k<d2_d1_l

A 2 A 2
(giast d, —d, >d, —d,)
ChU y: Véi bai toan tim s6 dudng dao dong cuc
dai va khong dao dong giita hai diém M, N cach
hai nguén lan luot 1a dim, dom, din, dan.
bat Adw = dim - dom ; Adn = din - don va gid sit Adwm < Adn.
+ Hai ngudn dao dong cung pha:
e Cuc dai: Adw < kA < Adn
e Cuc tiéu: Adm < (k+0,5)A < Adw
+ Hai nguon dao dong ngugc pha:
e Cuyc dai:Adw < (k+0,5)A < Adn
e Cuec tiéu: Adm < kL < Adn
S gia tri nguyén cua k thoa man cac biéu thirc trén 1a s6 duong can tim.
+ Hai ngudn dao dong vudng pha:

1

111 - SONG DUNG|

1- Bién d¢ cua s()ng tdi va song phan xa 1a A thi bién d§ dao dong cua

bung s()ng

-Bé rong cua bung song la: L=4

- Vén téc cuc dai ciia mot diém bung song trén day: &max ®2A
- Phuong trinh song t61 va song phan xa tai M cach B mot khoang d la:

u, = Acos(27zft+27r%) va u', = Acos(zﬁft_zﬁ%_”)
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- Phuong trinh soéng dung tai M: u,, =u,, +U’,,
d ~» T . d T
u,, = 2Acos(2zx —+ —=)cos(2x ft ——=) = 2Asin(2zx —)cos(2x ft + —
M ( 2 2) ( 2) ( ;L) ( 2)

Chu y: + Khoang thoi gian gitta 2 1an lién tiép soi day dudi thang 1a T/2.
* Khoang cach gitra 2 nut lién ke bang khoang cach 2 bung lién ké

. A .
va bang E . = Khoang cach gitta 2 niit hoEc 2 bung k %

2 - Piéu kién dé c6 song dirng trén soi day dan hoi:

L A .
+ C6 2 diu ¢é dinh: I:kE(keN)

S6 nut trén day 1a k +1; s6 bung trén day 13 k

. . )
+ C6 mét dau c8 dinh, mgt dau tw do: || = (2k +1)Z (keN)

S6 nut trén day 12 k +1; s6 bung trén day 1a k +1

3. Chiéu dai bé séng co va thoi gian dao ddng cia cac phan tir moi
truong

a

[

o
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1V - SONG AM|

1. Pai cwong vé séng am
- Vi séng am ciing 1a séng co nén cac cong thirc ciia sdng co ¢6 thé ap
dung cho séng am.
- Van tc truyen am phu thudc vao tinh dan ho6i, mat d va nhiét do caa mai
truong. Biéu thire van tde trong khong khi phy thudc nhiét do:

V=V,v1l+at
1

Vo 14 van tdc truyén 4m ¢ 0°C ; v 1a van toc truyén am 6 t°C; o = ——

2. Cac bai toan vé d¢ to ciia Am

I
- Mtrc cuong d6 am ki hiéu 1a L, don vi 1a ben (B) : L(B) =lg T

0

: |
- Néu ding don vi déxiben thi : L(dB)leIgl— . [1B=10dB

0

Vi I 1a cuong do am (don vi Wim?, Ip 1a cuong do am chuan,
I, =10"*W/m?.
3. Cac bai toan ve c6ng suat ctia nguon am

- Cbng suat ctia ngudn 4m dang hudng: =1S=4a’.l ‘
(S la dién tich ciia mat cau c6 ban kinh r bang khoang céach gilra tam
ngudn am dén vi tri ta dang xét, I 1a cuong d6 4m tai diém ta xét)

- I,, I 1a cuong d6 am cuia cac diém A, B cach nguon am nhiing khoang

ra, Ie thi: |2 =
|

I
A+ 1A A e~ \ A A \ A A 5 r A 1
- Moi lién h¢ gitta cuong d¢ am va bién do cua song am: I_ =—

- Khi cudong d6 am tang (giam) k lan thi mirc cuong d6 4m ting (giam)

N =Igk|(B) va|N =10Ilg k| (dB).
+ Truong hop k =10" — N =n (B) hodac N =10n (dB)
4. Giao thoa séng am

Giao thoa song — song dung ap dung cho:
+ Day dan c6 2 diu cb dinh:
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Vv

"2l
hoa am béc 2 1a : f, = 2fy;

(con goi 1a hoa am bac 1)

Am co ban: | f,

hoaambac31a : f3=3fy... = bécn:

+ Ong sao:

H¢ mgt ddu: Am co ban (con goi l1a hoa am bac 1);

hoa &m bic 3 1a fs = 3fo; fs=5f... bacn:|f, = (2n+1)% .

Hé 2 dau: Am co ban :

hoa am f1 = 2fo; f1=3fo; f... bacn:|f :n.%.

Chuy: Daoi voi ong sao ho 1 dau, dau kin s€ 1a 1 nat, dau ho s€ 1a bung
song néu am nghe to nhat va s€ la nat néu am nghe bé nhat

(CHUONG I11: DONG PIEN XOAY CHIEU

1. DPAI CUONG VE PIEN XOAY CHIEU

1. Suit dién dong xoay chiéu

_2mo 1
. o’ T
- Biéu thirc cia tir thong qua khung day:.
® = NBS cos(at + ) = @, cos(at + )
@, = NBS [ Tur thong cuc dai guri qua khung doy.
- Biéu thirc ciia sudt dién dong xudt hién trong khung doy din:
AD
ave
Véi |E, = oNBS = w®,|: Suét dién dong cuc dai xuat hién trong khung.

- Chu ki va tin sb quay ctia khung;: |T

~@' = @NBS sin(at + @) = E, sin (ot + ¢)

2. Pién ap (hiéu dién thé) xoay chiéu
+ Cac may do dién chi cac gia tri hiéu dung
g | va |y _Ye
| = ﬁ \/E
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+ Thoi gian dén sang va tit
Thoi gian dén tdt heot di

Ugh 0 Ugn +Uo  u=Ugcos(wt + @)
v o v a >

QA Thoi gian
> den sdang

X \
Thoi gian den tat luot vé trong¥ T

3. Cac cong thirc khac
- Tinh nhiét lwgng toa ra trén dién trd thuan theo c«ng thec:

Q=1°Rt

. I
- Dién tro R:pg;
- Mgt khoi chit c6 khéi lugng m, nhiét dung riéng 1a C(ij nhan nhiét

g.K
lrong Q dé tang nhiét do tir t, dén t,, thi:  |Q =mc(t, —t,)
- Di¢n lwong chuyén qua tiét di¢n cua diy dan trong khoang thoi gian At

tir t, dén t,:

5. Dong dién xoay chiée trong mach chi cé dién tré thuin R; chi ¢é cudn
diy thuin cam L va chi ¢é tu dién C
1. Cac cong thirc co bin

Chico R Chi cé L Chico C

UORZIOR’ U0L=IOZL’ oczloZCv
U; =IR U =IZ,

Z, =olL
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1. MACHR, L, C MAC NOI TIEP.CONG HUONG DPIEN|

Céc Mach RLC Mach RL Mach RC Mach LC
mat

R L C L R C L C
AT U0 B AT H—B| AU |8

Dang
mach

L

tan -4 tanp =- —%
¢ R ¢

U, - Uoc U U
L

Ug tang = —% = —= tang = -% =-

U
OR
tang = U -Uc+
U, Mach c6 tinh Mach c6 tinh
Z\ >Zc: cam khang | cam khang: @ > | dung khang: ¢
Z,< Zc dungkhang. <0
Z\=Zc:cong huong

U

—_C

U

R 0R R

Dinh _ Uy . Y

a l, =
lugt Om °Tz Z

P = Ulcos ¢ P = Ulcos ¢ P =Ulcos @

Cong
suat p = RI2 p = RI2 P =RI2

Dién W=pt W=pt W=pt
nang
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2. Cong hudng dién.
Neéu gilt nguyén gia tri cua dién ap hiéu dung U giira hai dau mach va

Re A A ’ 1 \ 5
thay doi tan so goc @ saocho|Z, =Z.|hay wlL = Pl thi trong mach xdy

ra hién tugng dac biét, do6 la hién tuong cong huong. Khi do:
+ Téng tro cia mach dat gia tri nho nhét Z.. =R.

: r . U
+ Cuong do dong dién qua mach dat gia tri cyc dai |, = R

+ Cac dién 4p tirc thoi ¢ hai dau tu dién va hai ddu cudn cam co bién
d6 bang nhau nhung nguoc pha nén triét tiéu 1an nhau, dién 4p hai dau dién
tré bang dién ap hai dau doan mach.

Diéu kién dé xay ra cong huong 14 :

1 1
ol-—=0=|o=—"—
wC

JLC|

3. Piéu kién dé hai dai lwong théa man hé thirc vé pha
+ Khi hi¢u dién thé cung pha voi dong dién (cong huong):

Z -7
tan(p:%:O hay |(Z, =Z,

+ Khi hai hiéu di¢n thé ui va u, cing pha: |@, = ¢, = tan g, = tan g,|.
Sau d6 lap biéu thirc ciia tan ¢, va tan @, thé vao va cin bang biéu

thuc ta s& tim dugc méi lién hé.

+ Hai hi¢u di¢n thé c6 pha vubng goc:

21|+ |, =%:> tan g,.tan g, = 1|

Sau d6 1ap biéu thirc cta tan ¢, va tan @, thé vao va can bang biéu thirc
ta cling s€ tim dugc mbi lién hé.

Truong hop tong quat hai dai lugng thoa man mot hé thirc ndo do ta sir
dung phuong phép gian do vecto la tot nhat hodc dung cong thirc ham so
tan dé giai toan:

tan|e, |+ tan|g, |

tan([(pl| + |§”2|):

1—tan|e,|.tan|p, |
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4. MOT SO CONG THUC AP DUNG NHANH CHO DANG CA
HOI TRAC NGHIEM (dang héi dap)

_ Céc dang sau déy 4p dung cho doan mach xoay chiéu L — R — C mic
noi tiep L R C
A f—N—e{1——||— B
e |

Dang 1: Héi Diéu kién dé c6 cong hudng dién mach RLC va cac hé qua
Ddp: Piéukién ZL=Z. — LCo’=1

KhidéZ=Zmin:R;|=|maX:

COS@ =1; P =Py =

Dang 2: Cho R bién d6i
H6i R dé Pmax, tinh Pmax, hé s6 cong suit cose luc do?
2
ax = U_ 1 COS(p = ﬁ
2R 2
Dang 3: Cho R bién ddi ndi tiép cudn diy co r
Hoéi R dé cong sut trén R cuc dai

Dip:R=|Z.-Zc|, P,

Dip : R? = * + (ZL - Zc)?
Dang 4: Cho R bién d6i , néu vai 2 gia tri Ry, R, ma Py =P,
Hoi R dé Pmax

Pip R=|7.-Zc|= |RR,

Dang 5: Cho (;1, Comali=1(P1=Py)
Hoéi C dé Pwvax (cOng huong dién)
Zoyt Loy

Dap Z =7 =

Dang 6: Cho Ly, Lama 11 =12 (P1 = Py)

Héi L d€ Pmax (cong hudng dién)
pip 2,=7.=2ut b
Dang 7: Héi vdi gia tri nao cta C thi di€n &p hi€u dung trén tu di€n Ucmax
Dap Zc = R+ 2/ , Khi do

L
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UCMaX CMax

2 2
:% vaU2, =U%+UZ+U% UZ, -U U, -U?=0
Dang 8: Héi vdi gia tri nao cua L thi di¢n ap hi¢u dung trén tu dién Upmax
R?+ Z:
Dip Z, = S, Khido

C

2 2

_U—\/RR+ZcVa U2, =U?+U2+U2: U2, -UU,,, -U’=0

U vax = LMax —

Dang 9: Héi diéu kién dé g1, ¢z 1éch pha nhau g (vudng pha nhau)

Ddp Ap dung cong thirc tan @r.tang, = -1
Dang 10: Héi khi cho dong dién khong ddi trong mach RLC thi tac dung
cua R, 7, Zc?
Pap: 1=UR Z. =0 Zc=w
Dang 11: Ho6i V6i © = 1 hodc ® = w2 thi T hodc P hodc Ur ¢0 cung
mot gid tri thi Ivax hodc Pmax hodc Urmax

Pip khi : |0 = Jo,0,|= tinsé| f =1, T,
Dang 12: Gia tri ® = ? thi Imax = Urmax; Pmax €ON Urcmin

: 1
Ddp : khi | = ——|(cOng huong)

JLc

Dang 13: H6i: Haigidtricia w: P, =P,

Dip ww,=d;
Dang 14: Héi Hai giatricvalL: B =P,

i 2
Bap L1+L2:W
0

Dang 15: Héi HaigidtriciaC: P,

Fe,

1 2
Cl CZ
Dang 16: Héi Hai giatricvaR: By =Ry
U 2
Pip RiR,=(Z -Z.)’vaRi+ RzzF
Dang 17: Héi khi diéu chinh L d& Urc khong phu thudc vao R thi
Dap: KhidoZ.=2Zc
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5. Cong suat ciia mach di€én xoay chieu. H¢ so cong suat.
- Cong thure tinh cong suat ciia mach dién xoay chiéu bat ky:

P =Ulcosg|; cose 1a hé sé cung suit.
2

- Riong v6i mach nbi tiép RLC: P=IR= EH =U.I|

- Hésd cong suét cuia doan mach ndi tiép RLC: |cosg = LEJ_R = ;

- Dbi voi dong co dién: [P = Ul cosp = P, + I’R||

trong d6 R 1 dién trd thuan ciia dong co, cose 1a hé sd cong suit

cua dong co, I 1a cuong do dong dién chay qua dong co, U la dién ap
dat vao hai diu dong co va P, 1a cong suét c6 ich ctia dong co.

i L an n P,
- Hiéu suat cua dong co dién: H=—a
Ulcosy

Chu y: + Dé tim cong suit hodc hé s6 cong suat ciia mot doan mach nio
d6 thi cac dai luong trong biéu thire tinh phai c6 trong doan mach do.
+ Trong mach dién xoay chiéu cong sut chi dugc tiéu thu
trén dién tré thuan.

111. MAY PHAT DPIEN XOAY CHIEU|

1. May phat dién xoay chiéu mot pha .
- Tan s0 dong dién xoay chiéu do may phat phat xoay chieu mot pha phat ra:

f =np| trong d6: p s6 cap cuc tir, n s6 vong quay ciia roto trong mot gidy.

2. May phat dién xoay chiéu ba pha
a. Nguon mac theo ki€u:

I,=1,

1,=3I,

U,=U

+hinh sao: |1, =0 + hinh tam giéc:

U, =30,

b. Phoi hop mic nguon va tai

» Nguon va tai déu méc hinh sao:
Ap dung cho ngudn A:

p




U, =

Ap dung cho tai B:

=1,

U, =U,3

» Nguon va tai déu mic tam giac:
Ap dung cho nguon A:

U, =U

p

{Idzlp\/g

Ap dung cho tai B:

ly=1,/3

U, =U,

=1,
U, =U,3

Ap dung cho tai B:

Iy =1,v3

U, =U,

» Nguon mic tam giac va
tai mac hinh sao:
Ap dung cho nguon A:

{|d=|p\/§

U,=U,

Ap dung cho tai B:

I, =1

p

U,=U,v3

Neguyén Vin Ddn — Long

An - 0975733056

» Nguon mic hinh sao va tai mic tam giac:
Ap dung cho nguon A:

o

Lo — —
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1V. MAY BIEN AP VA TRUYEN TAI PIEN NANG

1. May bién ap
a. Goi N;va N, la so vong day cua cudn so cap va thu
cap; i, i, va e, e, 1a cuong do va suat dién dongtirc thoi
ctia mach so cp va thir cap; I, I, va u,, U, ladién trg ctia
cudn day so cap va thir cAp va hiéu diénthé tirc thoi ¢ hai ddu mach so cip va
thir cap. Ta cé cac lién hé:
e, N
B LA T
eZ N 2
(k goi 14 hé s6 cia MBA)
{' & cudn so cap: U, =€+,

« & cudn thir cip: |U, =&, —i,r,

b. Néu dién tré cac cudn diy khong dang ké:

Goi U, va U, 1a dién ap hiéu dung xuét hién & hai dau cia cudn so
cap va thir cép; |, va |, 1a cuong d6 hiéu dung dong dién ctia mach so
cép va thir cap khi mach kin. H 13 hiéu suit cia MBA.

S s A ~ U 1 Nl
Ta c6 cac lién hé: =—
U 2 N 2
+ N, >N, thi U, >U, , ta goi MBA la may tang thé.
{ + N, < N, thi U, <U,, ta goi MBA 1a may ha thé.

H - U,l, cose,
U,l, cosg,

- Hiéu sudt ciia mdy bién dp '

VGi COS@, VA COS @, 1a hé sb cong sudt ctia mach so cap va thi cap.

- Néu mach so cip va thir cdp cé u va i ciing pha thi:
o Uil
Uyl

hay

Khi H =100% thi

mach dién hai dau cudn thir cap co6 dién tré R:
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Quy udc: N—= k
N2

- Pién ap hai dau cudn thir cép Uz=y, __ kR
KR+1,)+T,
o Y S k*R
- Hi¢u suat may biénap: H= — ="~
K2(R+r1,)+r,
2. Truyén tai dién niing
P,U : la cong suat va dién ap noi

truyén di, P',U": 1a cong suat va
dién &p nhan duogc noi ti€u thy; I: 1a
cuong do dong dién trén day, R: 14
dién tro tong cong cua day dan P
truyén tai.

+ D gidm thé trén ddy din: |AU =U —U'= IR|
+ Cong sudt hao phi trén dwong ddy:
P2
AP=P-P'=1’R=————R
U“cos ¢
) . P P-AP
+ Higu sudt tai dign:|H'= —=———

P P

Chuy:
+ Chu ¥ phén biét hiéu suat cia MBA (H ) va hi¢u sut tai dién (H").
+ Khi can truyén tai dién ¢ khoang cach | thi ta phai can soi day din
6 chiéu dai 2| .

CHUONG IV: DAO PONG
SONG PIEN TU|

I, lo: cuong do tuc thoi va cuong do cuc dai trong mach; g, Qo: dién tich
tire thoi va dién tich cuc dai trén tu dién; u, Uo: dién ap tirc thoi va dién
apcuc dai trén tu dién.
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1. Pai cwong : Chu ky, tin s6 ciia mach dao dong

A A , 1 IO
-Tanso goc: | W = —||0=—

JLC Q

2
- Chu ky dao dong riéng: [T = % _2z4JLC = 271'%
@ 0

0 1

2w 2m\/LC
Cha y: Néu mach dao dong c6 tir 2 tu trd 1én thi ta coi bo tu 1a mot tu c6
dién dung C tuong duong dugc tinh nhu sau:

- Tan so riéng:

+ Ghép ndi tiép: +... (c<c,c,...C,)

+Ghép song song: |C=C, +C, +..+C, =) C,

i=1

(c>c,.c,...C,)
- Goi T1 va T2 la chu ky dao dong dién tur khi méc cudn thuan cam L lan
luot voi tu Cq Vé.’Cz thi: o
+ Khi mac L voi C1noi tiep Co:
f2= f12 + f22
1 1 1

L véi C1song son
T?2=T?+T}
11 1

2

2. Nang lwgng ciia mach dao dong
* Nang lwong dién truong:

2

1
== cos’ wt =
2C

1 2
W, =oCut =2

2 2C
* Nang lwong tir truong:

wo=tre=Lipntwr=Ltcu
2 2 2
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* Nang lwong dién tir.

1o, 1 10

- Lién h¢ gifra dién tich cuc dai va dién &p cuc dai: |[Q, =CU,

- Lién h¢ gitra di¢n tich cuc dai va dong dién cuc dai:

- Biéu thirc doc lap thoi gian gitra dién tich va dong dién:

3. Qua trinh bién d6i ning lwong mach dao dong
Néu mach dao dong c6 chu ky T va tan sb f thi Nang lheong dién truong
va va nang luong tir truong (W,, W,) dao dong véi tan s6 f'= 2f, chu ky

=L
2

Wimin = 0 Wt = Whe Wa = 3 Wi

l » U—VU
U, U2 U

G‘E UO

2 2

T T/6

<
<

i T/8 :

T/6 /12
Ghi cha:
- Hai lan lién tiép Wa = Wy 1a T/4
- Khi q cuc dai thi u cyc dai con khi do i cuc tiéu (bﬁng 0) va nguoc lai.

4. Thu va phat séng dién tir

- Khung dao dong co thé phat va thu cac song dién tr c6 budc song:
A=cT =2/ LC |
¢ la toc do truyén song dién tir trong chan khong (¢ =3.10°m/s)
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- Néu mach dao dgng cé L thay déi tir L, + L, (I_1 < L2) thi mach chon
song co theé chon dugc song c6 bude song:
27¢,/LC <A <27,[L,C

- Néu mach dao dgng cé C thay déi tir C, +C, (C, <C,) thi mach chon
song c6 thé chon dugc soéng ¢6 budc song:
27c,/LC, < A <2m,/LC,

- Néu mach dao dgng cé L thay doi tir L +L, (L, <L,) vaco C thay
ddi tir C, +C, (C, <C,) thi mach chon séng c6 thé chon duoc song c6
budc song:

27c,/LC, <A <2nc,/L,C,
* Goi A, va A, labudc song mach dao dong hoat dong
khi dung cudn thuan cam L mac voi Cy va C; thi budc song
mach dao dong hoat dong khi mac L voi:
PPy

+Ci1//Cs: 1

.1
f2 f2
f2=f2+1]
+ Cy nbi tiép Cz: 1 1 1

1
7=

= — 4 —
A %
- Néu mach dao dgng cé C thay doi tir C, +C,
(Cl < Cz) thi mach hoat dong véi budc song trong khoang

A+, (A4, <A,) thi:

2 2
ﬂ’—l <L< L
4r*c?C, 4r*c’C,

- Néu mach dao dgng cé L thay déitix L L, (L, < L2) thi mach hoat
dong voi bude song trong khoang 4, + 4, (4, <4,) thi:

2 2
j’—l <C< L
4r*c’L, 4r’c’L,
Chu y: Hai cong thirc cudi van ap dugc cho trudng hop L va C 1a hing sb
con bude song bién thién A, + A4,
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5. Mach dao dong tit din
- Khung day co dién tré hoat dong non cu sy
22112
_12r =2 p_Yg
2
Do ciing 1a cong suat toad nhiét cua di¢n tro.

- Ning lwgng cdn cung cdp trong khoang thoi gian t:

6. Dai song dién tir

SONG SONG . ; SONG CUC
DAI TRUNG | SONGNGAN NGAN

> 1000 m 1.000 m - 100m-10m 10 m-0,01m

100 m

-Conang | - Conang - Co nang luong | - CO niang luong rat

lyong nhd, | lvong kha 16n, | 16n, 16n 16n

- khéng - Truyén di - Truyén di duoc | - Truyén duoc di

truyén duod duogc trén mat moi dia diém trén | duoc trén mat dat

dixatrén | dat. mat dat - Khong bi tang

mat dat. -Bitang dién | - C6 kha ning dién ly hap thy hoic

- it bi nuwéc | ly hdp thu vao | phan xa nhiéu lan | phan xa va c6 kha

hap thu ban ngay va gilta ting dién ly | nang truyén di rat xa

phén xa vao va mat dat theo mdt duong

ban dém thang

Dung dé Dung dé thong | Dung dé thong Dung dé thong tin

thong tin | tin vao ban tin trén mat dat trong Vil tru.

dudi nudc | d€m

(CHUONG V: SONG ANH SANG

1. Tan siac 4nh sang|
a. Poi véi ling kinh

sini=nsinr
) Lo sini'=nsin r'
- Cong thire lang kinh: '

r+r'=A

D=i+i-A
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voi 1, i’ 1a goc toi va goc 16; A 1a goc chiét quang; D 1a goc léch tao boi
tia téi va tia 10.
- Truwong hop goc nho: D = (n - 1)A
- Goc léch cuc tiéu.
+ Khi ¢6 goc léch cyc tiéu, dudng di cia tia sang d6i xting qua mit phan
gidc cia goc chiét quang.
+ Ki hiéu goc léch cyc tiéu 1a D, , goc t6i ing véi goc léch cuc tiéu 1a

o taco:
A
=nsin —
2

- Géc léch giita 2 tia sdng don sdc qua ling kinh (chiét sudt dbi voi lang
kinh 1an luot 1a ny va n; (n1 >n, )) AD = (n1 -n, )A
- Bé réng quang phé lién tuc trén man chan dit phia sau ling kinh cach
lang kinh mot khoang 1:

Al =(n, —n, )IA
(voi ne VA ng 1a chiét sudt ctia 4nh sang tim va anh sang d6 ddi voi lang
kinh va A tinh bang radian)

b. T4n sic tir mdi trwedng nay sang moi trudng khac

* Néu dung anh sang don sdc thi:
+ Mau don sic khong thay d6i (vi f khong doi)
+ Budc song don sic thay doi
Van tdc va budc song ciia anh sang trong moi truong ¢ chiét suét n:

n n

trong d6 ¢ va A 1a van toc va budc song ciia anh sang trong chan khong.

N . A 1 R g , sini_n,

+ Dung dinh luat khtic xa d€ tim goc khic xa | ——=—=n,,
sinr n,

+ Néu anh sang tir moi truong chiét quang 1on sang moi truong chiét
n

quang nho phai x,c ®Pnh | siniy, =

2
n

gh *

* Néu ding anh sang trang thi:
+ C6 hién tuong tan sic va xuat hién chum quang phd lién tuc.




+ Céc tia don sic déu bi léch

- Tia do léch it so voi tia toi;
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- Tia tim léch nhi€u so voi tia toi.

c. Thang séng dién tir

04 0,75
um - um

0,001m A 7(m).

—o—

f

A W W N ()

Tia tir
ngoai

Anh
sang
trang

Tia
hong
ngoai

Séng
VO
tuyén

2. Giao thoa &nh sang

Goi khoang cach gitra hai khe S1S»
13 a, khoang cach tir mit phing chira
2 khe va man chin 1a D, 1 13 bude
sdng cua anh sang.
1. Céc cbng thire co ban

- Hiéu duwong di cua mot diém co
toa do x trén man:

dz_dl:E

k/l—Dzki
a

Von song bac n img voi kK =+n

- Vi trivansang: |x =

AD

- Vi tri van toi.

x = (2k +1)

X, +X
- sk s(k—1
hoic L )

2a

=(2k +1)%

Xy =

2

k>0 van téi bic n tmg véi k =n—1;
* k <0 van toi tha n iung voi K =—n;

vi du: van tdi thtr 5 g voi k = -5 hodc k=4.

D
a

- Khoang van:

- Budc song cua danh sang:
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- Tan so cua birc xq.

- Khodng cdch giita n van sang lién tiép 1a d thi:

- Khodng cdch giita 2 vin sang bdc k bang: | 2Ki
2. SO vén sang, toi trén man

Tinh sé vin sdng téi trén doan AB cé toa d xa va Xg bat kY xa< Xs
+ S0 van sang trén doan AB la s06 nghiém k (nguyén) thoa man hé thirc:
X, <ki <x,

+ 86 van tbi trén doan AB 1a s6 nghiém k nguyén thoa man hé thic:

< (k+%)i <x,| (kez)

Luuy: Toa do xa Xs cod thé > 0 hodc am tuy vi tri A va B trén truc toa do

3. Dich chuyén ciia h¢ vén
Got: D la khoang cach tir 2 khe t6i man
D: la khoang cach tir nguon sang tdi 2 khe

+ Khi nguon sdng S di chuyén theo phuong song song vdi S1S; thi hé
van di chuyén nguoc chiéu, khoang vén i van khong doi va do doi caa hé
van la:

D
X, =—d | d1a dé dich

D, I

chuyén cua ngudn sang. — 1‘/
d
X . S
+ Khi nguén S dwng yén va 2

hai khe dich chuyén theo phuong w
song song v&i man thi h¢ van dich chuyén cung chiéu, khoang van i van
khong d6i va do doi cua hé van la:

Fal

D ,
= (1+ —Jd , d la 6 dich chuyén cta hai khe S;va S.

1

4. Bure xa trung nhau (st dung 2,3,4 birc xa)
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a._Van sang trung mau van sang trung tam
Khi st dung hai don sac: van sang trung mau vdi van
k, A
trung tam xy=xp e M2 2P =5 % P
a a k, A, n
vGi ki va ke la cac s6 nguyén
+ Cap so nguyén nhd nhat trung lan 1
+ Cap s nguyén ké tiép: trung 1an 2.3,.
Ghi chu:
* Vi tri hai van sang cua hai bic xg trung nhau
X= = Xa1 = pn hoac X= = xp2 =qQn
* Neu su dung ba don sac can lgp ba ti I¢
+ ﬁ:x_Z; £=K_3 va ﬁzh
k2 kl k3 7\‘1 k3 x2
+ Lap bang gia tri ki; ko; ks va tim nhitng vi tri trung nhau ba buc xa
b._Céc van toi cia hai bac xa trung nhau

X7 =X e (2K +1). ﬂiD_(zk

/1D

2

21< 1 q

1

2k +1 A&, p :{2k1+1= p(2n+1)_

2k, +1=q(2n+1)
Vi trf trung: x_=x = p(2n +1).%
h 2

c. VAn sang ciia birc xa tring van tédi ciia birc xa kia

.o 5 3 1
Giasi: xy=xr" ki =2k, +1).2
N A

k i, A, p {2k2+1:q(2n+1)
- =
q

j— 1 :—2:—2:
2k, +1 2i  2M k,=p(2n+1)

= Vi tri trung: Xzzx;' =p(2n+1).i,

5. Giao thoa véi 4nh sing tring

Poi v6i anh sang tring (1=0,38 um+0,76 um).
- Bé réng vin sdng (quang pho) bic k:

)=k(i, —i)}

- &nh sang don sic cé vin sdng tgi diém dang xét:
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k.AD

k duoc xéc dinh tir bt phuong trinh: 0,38 m < % <0,76 um

- dnh sdng don séc cé vin ti tai diém dang xét:
=(2k+1)/1D :i—ﬂ,
2a (2k+1)D

k duge xéc dinh tir bat phuong trinh 0,38 zm < ﬁ <0,76 um

Luu y Vi tri ¢c6 mau cung mau véi van sang trung tam 1a vi tr1 trung nhau
clia tat ca cac van sang ciia cac birc xa thanh phan co trong ngudn sang.

(CHUONG VI: LUONG TU ANH SANG

A, : gi6i han quang dién, f,: tan s6 giéi han quang dién, A : budc séng

omax - Van toc ban dau

anh sang, f :tan s clia 4nh sang, A: Cong thoat, v
cuc dai, |,,: cuong d¢ dong quang dién bao hoa, U, : dién ap(hiéu dién thé)
hdm, h: hing s6 Flang (h=6,625.10"**Js), ¢: van tdc anh sang trong
chan khong (c =3.108m/s), e : dién tich ciia electron (e = —1,6.10°C)

1. Céc cong thirc vé hién twong quang dién

+ Nang luong cua photon:

+ Dong lwong cua photon: |Pp=m C= 2=l
Mpn 14 khdi luong tuong ddi tinh ciia photon.

hc
+ Gidi han quang dién: | A, = N

Omax |7

1
+ Phuong trinh Anhxtanh: |hf = A+— 5 mv?

khoi luong cua electron m=9,1.10"*kg .
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+ Birc xa don sdc (bude séng A ) duoc phét ra va ning luong ciia mdi
_E _EA
hf hc

xung 12 E thi s6 photon phat ra trong mdi gidy bang:

+ Vian toc ban dau cuc dai:

N ; 1
+ Vat dan dwoc chiéu sang: > mwe . = |e|\/m

(V.. ladién thé cuc dai ciia vat dan khi b chiéu sdng)

+ Néu dién truong can 1a déu c6 cudng d6 E va electron bay doc theo
duong strc dién thi:

%mvgm ~|e/Ed, .,

(d__. 1a quing duong t6i da ma electron c6 thé roi xa dugce Catot).
Chuy:

+ Néu chiéu vao Catét dong thoi 2 birc xa A, A, thi hién tugng
quang dién xay ra di v6i birc xa co bude song bé hon 4, (f > f,). Néu ca
2 birc xa cung gay ra hién tugng quang di¢n thi ta tinh toan véi buc xa cod
budc song bé hon.

+ Ban nang cao

- Dién 4p ham triét tiéu dong quang dién

omax

1
Emv2 =|eU, |

- Cuong d¢ dong quang dién bao hoa:
I=ne (n:sd electron vé anot trong 1 s)
- Téc dd electron khi vé dén anod
Dung dinh 1y dong nang Waa - Waomax= eUak

2. Chuyén dng ciia electron trong truwong dién tiy

a. Chuyén dong ciia electron trong dién trudng

. . 1 1
+ Dién 4p U tang toc cho electron: > m.v? — 2 m.v?
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(vo vav 1an luot 14 van tdc dau va van tdc sau khi tdng toc cua e).

+ Trong dién truong déu:  |F, =—|e|E

D6 16n: [F, =|e[E
C6 3 trwong hop:

, — , N . eE
-Néu v, /" /" E : chuyén dong cham dan déu véi gia toc a=—
m

. - s Lo e E
-Néu v, "/ E : chuyén dong nhanh dan déu véi gia téc a _24
m
- Néu v, L E: chuyén dong cong quy dao Parabol
+ Theo phuong x’x: thing déu:  x = vot

\ + Theo phuong y’y nhanh dan déu véi gia toc a r=
m

b. Chuyén ddng cuia electron trong tir trudng

+ Trong tir truong déu: Bo qua trong luc ta chi xét luc Lorenxo:
2

f =|ejvBsin o |=ma = m% (azv,é)

+ Néu vin toc ban ddu vuéng géc véi cim teng tir: Electron chuyén dong
tron déu voi ban kinh

m.v . _ mv
=——| bankinh cuc dai: |R,,, ==

e|B B

+ Néu vin toc ban dau xién géc o véi cam irng tir: Electron chuyén
— M omx
le|Bsin

dong theo vong xoan oc vdi ban kinh 6ng vong oc:

3. CONng suit ciia nguon sang - dong quang dién
- hiéu suit lwong tir

a. Cong sudt ciia nguon sdng.

P PA |
P=n,=IS| > [n,=—=—"F=-"L
& hc He|

n, 1a sb photon ciia ngudn sang phat ra trong mdi gidy; ¢ 1a luong tir ning

luong (photon); (1 1a cudng d6 cua chum sang, H 13 hiéu suat luong tir)
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b. Cwong dj dong dién.

N 16 electron dén dugc Andt trong thoi gian t gidy, n, 1a sb
8lectron dén Anot trong moi gidy.
e la dién tich nguyén t6 |e|=1,6.10"°C

on A > n' Elbh
C. Hi¢u suat lwong tir. |H =— =
n, Plel

{ n' 1a s électron burt ra khoi Katét kim loai trong mdi gidy.
n, la s6 photon ddp vao Katot trong mdi giay.

Chu y: Khi dong quang dién bdo hoa thi n’ = ne

4. Chu ky, tan sb, bude song tia X 6ng Ron Ghen phét ral

- Goi ning luong cua 1 electron trong chum tia Catot c6 dugc khi dén dbi
am cyc 1a W, , khi chum nay dap vao dbi &m cuc no sé chia lam 2 phﬁn:
+ Nhiét luong toa ra (Qi) 1am nong déi 4m cyc va
+ phan con lai dugc giai phong dudi dang nang lugng photon cua tia X

(1a nang lugng photon cua tia Ronghen)

2
mv;

2
la dong nang cua electron khi dap vao d6i catdt (d6i am cuc)
U la hiéu dién thé gifra andt va catdt
v 14 van téc electron khi dap vao dbi catdt
Vo 12 van tdc cua electron khi roi catét (thuong vo = 0)
m = 9,1.10% kg 1a khdi lugng electron

- Cudng do dong dién qua dng Ron-ghen: |l = n|e|

2
. mv D=+
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(n1a s6 e dap vao ddi Catot trong 1s). ]
X Trwong hgp bé qua nhiét lwgng téa ra trén doi am cuec:

Taco: W, > & nghiala h%swd

hc
Hay (4 = —
Wd

- bng Ron Ghen s& phat birc xa c6 bude song nho nhat néu toan bo ning
lugng cuia chum tia Katot chuyén hoan toan thanh nang lugng cua buc xa
Ron Ghen. Budc song nhd nhat dugce tinh bang biéu thuc trén khi dau ‘=’

xayra :

hc

ﬂ’m'n =
Wd

* Truwong hop toan bd ning hrong cia electron bién thanh nhiét
lugng:
- Nhiét lugng toa ra trén dbi Catot trong thoi gian t:
W = Q & RI’t=mcAt
{ At: d¢ tdng nhi¢t do cua dbi am cuc (anot)

c: nhiét dung riéng cua kim loai anot.
m: khoi lugng anot
X Trwong hgp tong quat:

- Hi¢u suat cua ong Ronghen:

5. MAu nguyén tir Bg

+ Khi nguyén tir dang 6 mirc nang luong cao chuyen xubng mirc
nang luong thap thi phat ra photon, nguoc lai chuyén tir mirc ning
lugng thap chuyén 1én muc ning lugng cao nguyén tir s& hap thu photon

Ecao thap = hf
+ Ban kinh quy dao dirng thi n cua electron trong nguyén tu hidro:
r.=n’r,
Véi 1, =5,3.10 *m: 1a ban kinh Bo (& quy dao K)
+ Méi lién hé gifva cdc buéc séng va tin sé cua cic vach quang phd
cua nguyén tur hidro:
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Thi du €1 =&+ &
1 1 1
—=—F—| va [fy="f,+ 1,
131 /132 121
+ Nang lwong electron trong nguyén tu hidro:
13,6
E.=——
n
+ Nang lugng ion hoa hydro (tir trang thdi co bdn)
’\Ncung chp = Ew - El‘

=

(eV)| Vé&in e N™: luong tir sb.

# Chu y: Khi nguyén tir ¢ trang thai kich thich n (trang thai tha n)
c6 thé phat ra so0 birc xa dién tir toi da cho boi cong thirc:

NG n(n-1)

; trong d6 C’ 1a t6 hop chap 2 ciia n.

VY % A
%(_J
Paschen

AR

Lvmann .
+ Cac day quang pho (ban nang cao)
*n =1, n,=2,3,4,..day Laiman (to ngoai)
- n, =2, n,=3,4,5,..diy Banme (nhin thay)
- n =3; n,=4,5,6,..ddy Pasen (hong ngoai).

CHUONG VII: HAT NHAN NGUYEN TU|
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| - PAI CUONG VE HAT NHAN NGUYEN TU|

1. Céu tao ciia hat nhian nguyén tir
- Hat nhén nguyén tir 1a phan con lai cia nguyén tir sau khi loai bé electron,
hat nhan nguyén tir X ki higu la: ;X , XA, * X .
Trong d6: Z 1a nguyén tir s6 hay sb proton trong hat nhéan.
N : S6 notron |A=2Z + N |: S6 khdi.

1
- Kich thudc (ban kinh) cua hat nhan: |R =1,2.10°.A3| m; véi A 1a s6 khdi
cua hat nhan.
2. Pon vi khdi lrgng nguyén tir
- Pon vi khoi lugng nguyén tir 1a don vi Cacbon (ki hiéu 1a u)
1u =1,66055 .10 *'kg
- Ngoai ra theo hé thirc gitta nang lwong va khéi luong cia Anhxtanh, khéi
MeV

c?

\ . . eVv .
luong con c6 thé do bang don vi —- hodc

1u =931,5 MeV /c?

3. Ning lwong lién két — ning hrong lién két riéng
Hat nhan Q X ¢6 khdi lugng m dugc cAu tao boi Z proton va N
notron. Céc phép do chinh xéc cho thay khéi lugng m ciia hat nhan 4 X bao

gio cling bé hon tong khdi lugng clia cac nuclon tao thanh hat nhan 4 X :

Am=Zm_ +Nm_ —-m| Am dugc goi la do hut khdi clia hat nhan.

- Nang lwong lién két va nang \lwong lién két riéng:

Nzng luong lién két riéng cang 16n thi hat nhan cang bén viing.

- Nang luwgng nghi. E = mc®|, v6i m 1a khbi lugng nghi ctia hat nhan

4. Cong thirc Einstein giita ning lrong va khoi lwong

Nang lugng hat = Nang luong nghi + Ddng ning cua hat
E=Eo+Ws = mc?+ % mv?
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5. Mot vai bai toan méi vé hat nhan

+ Mt dp khoi lwong (khoi lwong riéng)hat nhin

D="X Véi m vaV: khéi lugng va thé tich hat nhan
\%
+ MGt dj dién tich hat nhan

q Z% Véi Q 1 dién tich (chi gdm céc proton

V = —tR® 1a thé tich hat nhan

11 - PHONG XA

1. Mét s6 cong thirc co ban

t
- 86 hat nhan con lai: [N =Ng.2 T =N,.e ™

- Khoi luong con lai:

V6i T 1a chu ky phong xa, 4 13 hing s phong xa

- S6 hat nhéan bi phdn ra: |AN| = No(l—e’”)—

khi t << T :{|AN| = NyAt

- Phdn tram sé nguyén tir bi phén ra: |'— =1—

t

- Khéi heong bi phén rd: |Am=mj (1— 2_T] =m, (1—6_/“)

aml_,
s

- Phdn tram khéi lwong bi phén rd: 27T =1-¢™"

M,
- 86 hat sinh ra bang sé hat phéng xa mat di

- Tinh tuoi cua mau chat phong xa.
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- Khi ¢6 cdn bang phéng xa:

. N
- Khoi luwong: |m=——A
NA

2. Cac dang dac biét

+ Cho 1 luong déng vi phong xa X

¢6 chu ky phong xa 1a T, d§ phong

xa ban dau 1a Ho vao thé tich V ciia chét 1ong, sau thoi gian t, iy ra thé
tich v chét 16ng thi d6 phong xa 1a H. Thé tich chét 1ong bang:

V = Hov

Hov

He

b
H2T

+ PhoONg Xg tai hai thoi diém: Goi AN la s6 xung phéng xa phat ra trong
thoi gian t,, AN' 1a s6 xung phong xa phat ra trong thoi gian t, ké tir thoi

diém sau thoi diém ban diu mot khoang thoi gian t, , thi:

ﬂ — eMO
AN’

1_ e—/ltl
) 1_ e—ﬂ.tz

AN

+Néut1=t2: m

— e)’to

AN

+Néu t,t, <<T: |—
AN’

_eh
tZ

Chay: - Tudi cua miéng gd dugc xac
thoi diém ta xét.

dinh tr thoi diém chit (chét) dén

» Néu khoang thoi gian khao sat rat nho so voi chu ky ban ra
(t << T) thi ta van dung hé thirc gan ding e* =1+ x (khi x <<1). O day

tach: e ™ ~1-At vi t<<T nén

|AN|: No(l_

e )= Nyat

Phén riéng ban nang cao

+ Do phong xa ¢ thoi diém t (don vi Becoren — BQ):

H=AN=ANge"-=

t
Ho2 T =Hze™

+ Lién hé gitra kh6i luong va do phong xa: [m

_ AH
AN,
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+ Luu ¥: Khi tinh d6 phong xa H, Ho thi chu ky phong xa T tinh bang don
vi gidy(s).

111 - PHAN UNG HAT NHAN

Phwong trinh phan @ng: ;‘A + ;QB — 23C + 2“D
1. Cac dinh luét bao toan.
+ Dinh luat bao toan s6 khdi: |[A + A, = A, + A,|

+ Bao toan dién tich: (£, +Z, = Z,+Z,

+ Dinh luat bao toan dong lugng: IBA + 163 = ﬁc + IBD
+ Dinh luft bao toan nang lugng toan phan: Ning lwong tong cong
trong phan ing hat nhan la khong doi.

Ch0 y: Trong phan tng hat nhan khong c¢6 dinh luét bao toan khdi luong .

2. Xac dinh nang lwong, toa hay thu bao nhiéu?

Trong phan img hat nhan ;‘A + ?B —> ;3(? + ;“D
Cac hat nhan A, B, C, D co:
Ning luong lién két riéng twong tng 13 &1, €2, €3, €4.
Ning luong lién két twong tmg 1a AE1, AE2, AE3, AE4
Do hut khéi twong tng 1a Ami, Amz, Ams, Amy

a. D¢ hut khéi phéin img: |Am=Amc + Amp - Ama - Amgl

b. Cong thirc tinh nang luwgng ciia phdn wng hat nhan:

Biét cdc khoi heong W = (Miwse — Msar) ¢4
Biét nang leong lién két W = AEsay - AEgusd
Biét d6 hut khi cdc hat W = (AMsay - AMirie)C)
Biét dong nang cac hat W = Wsay - Winsd

Chay: p, n va electron c6 do hut khéi bang 0.
c. bé biét phan trng téa hay thu niang lugng:
Goi tong khoi Iugng ctia cac hat nhan vé phai la mo, ¢ v€ tao thanh la m.




Nguyén Vin Din — Long An - 0975733056

Néu: * M, > M Phan ing toa nang luong

Nang luong toéa ra ctia 1 phan tmg: |W'= (m0 — m)cz

Nang luong toa ra thuong o dang dong nang cdc hat.
Cac hat sinh ra khi d6 bén hon cac hat ban dau

*X M, <M Phan ing thu nang luong
+ Ning luong can cung cip tdi thiéu dé phan tng xay ra

(chinh 14 ning lugng thu vao cua phan tng): (W, =(m—m, )c?

Nang luwong thu vao thuong duoi dang
{ dong ning céc hat
hodac burc xa
Cic hat sinh ra khi dé6 khong bén hon céc hat ban diu
+ Néu dong ning ciia cic hat ban dau la W >W,__thi:

W =(m-m, )c® +W"

(W' la dong nang cua cac hat sinh ra)

3. Tinh dong niing va van tdc cdc hat ciia phin hat nhan, sir dung
cac cach sau: ‘
« Dung dinh ludt bdao toan nang luong toan phan:
(m—m, )c® =W -W"
(Str dung d6 hut khdi ctia cac hat nhan: (m0 - m)c2
- Két hop voi dinh ludt bdo toan dong lwong:
1‘3+1'3=I3+13 = (13+13)2=
Dung phuong phap giai toan vecto va hinh hoc

Tir d6 suy ra dai luong can tim vi du goc hop béi chiéu chuyén dong cua
cac hat so v&i mot phuong nao do...

Cac trwong hop dac biét khi so sanh dong ning cac hat sinh ra:

= Néu cdc hat nhan ban dau ding yén thi:

= Néu cac hat sinh ra co cung vdn toc thi:

Chu y:e Cong thurc gitra dong luong va dong nang:
* Nhiét téa ra khi dot m kg chat dot c6 nang suat toa nhi¢t la L bang:
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, L: ning suat toa nhiét (J/kg).

* 1KWh =3.600.000J

* Cac truong hgp dic biét thuong gap

+ Truwoc hét ta co dinh ludt bdo toan ning lwong

A+B = C+D
We +Wp = (Mewse - Msa)C? + Wa  (gia sir hat B ding yén) (1)

+ Hai hat sinh ra cé vin toc vuong gécr ™ .

pe L p, = pi=p+p, Pe
= mcWc + mpWp = maWa (2)

T u (1) va (2) ta giai va tim dugc Wc va Wp

+ Mot trong hai hat sinh ra vuéng goc voi hat A

pe L p, =p,=p,+0p;
= mpWp - mcWc = maWa (2
Tu (1) va (2) ta giai va tim dugec We va Wp

+ Hai hat sinh ra giong hét nhau va vec to p cdc hat doi xieng va hop

p, voi cac goc @ bang nhau
m W
Taco cosp= Py cos’ p=—=aA
Pc

Nho d6 ta tim We va Wh.

ZmCWC

+ Phéng xa sinh ra hai hat chuyén dpng ngwoc chiéu Pp
pC+pD=O < Pc == Pp
Dolon pc=pp & mcWec= mpWp
- Cho phuong trinh phong xa: ;X —>§: Y+Z



