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Tong hop kién thirc Vatly 12 DAO PONG CO’

CHUONE 1 : DAO DONG CO
, CHU PE 1: PAI CUONG DAO PONG PIEU HOA
A. TOM TAT Li THUYET
1. Chu Ki, tin s6, tin sd goc:
2T t

w=2mf= Tl T = —| (tlathoi gian dé vat thwe hién n dao dong)
n

2.Dao dong:
a. Dao ddng co: Chuyén dong qua lai quanh mét vi tri dic biét, goi 1a vi tri cdn bang.
b. Dao ddng tudn hoan: Sau nhirng khoang thoi gian bang nhau goi 1a chu ky, vat tré lai
vi tri cli theo hwdng cii (trang thai cii).
c. Dao ddng diéu hoa: 1a dao dong trong dé li dé cuia vdt la mét ham cosin (hay sin)
theo thoi gian.

3. Phwong trinh dao dong diéu hoa (li dd): lx = Acos(mt + (p)‘ a:m m E
+ x: Li do, do bang don vi d6 dai cm hodc m K o ¥
+ A = Xmax: Bién d0 (lu6n c6 gia tri dwong) (khdng doéi) = i e
+ Quy dao dao dong 1a mot doan thang dai L = 2A
+ o (rad/s): tin sé goc, ¢ (rad): pha ban dau (khéng doi)
+(ot + ¢): pha ciia dao dong (rad)
+ Xmax = A, Ilein =0

4. Phwong trinh vin téc: }v = X'= - ®Asin(ot + (p)‘
+ v ludn cung chiéu véi chiéu chuyén dong (vat chuyén dong theo chidu dwong thi v >
0, theo chiéu @m thiv < 0)

N T L
® v ]lu6on sm pha — so vdi x.

<l

Téc do: 1a do 16n cta vén tdc |v|=|V|

+ TOc dd cwc dai |V|max = A khi vdt & vi tri cdn bdng (x = 0).
+ Toc do cuc tiéu |v|min= 0 khivdt & vi tri bién (x==+A).

QD

A
v

5. Phwong trinh gia téc: [a = v'= - ?Acos(ot + @) = - @2x|
+a c6 dé lon ti 1é véi li do va ludn hwdng vé vi tri cdn bdng.

A s T iy \ A
& @a lu6n sé'm pha F so v&iv;avaxluén ngwoc pha.

+ VAt & VTCB: X = 0; [Vimax = Aw; [almin = 0]
+ Vdt & bién: x = +A; |[V|min = 0; |@|max = A(oz‘

6. Hop lwc tic dung 1én vt (lwc héi phuc): ’F =ma=-mwx =- k)d

@ F 6 db I6m ti 1é véi li dé va luén hwdng vé vi tri can badng.
@ Dao dong co’ d6i chiéu khi hop lwc dat gia tri cwc dai.

@ Fhpmax = KA = m w’A: tai vi tri bién

& Fhpmin = 0: tai vi tri cdn bang

7. Cac hé thirc doc lap:

2 2 2
a) (ij +(Lj =1=>A"=x"+ (Xj a) db thi ctia (v, x) 1a dwong elip
A Aw w : ’ :
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b) a=- 0?x b) db thi cta (a, x) 1a doan thdng di qua goc toa do.

2 2 2 2
c) a 4 :1:>A2=a—+v— c) d6 thi cta (a, v) 1a dwong eli
Aw’ Aw fw’ ' ’ LR

d) F = -kx d) do thi cua (F, x) 1a doan thdng di qua gbc toa do

F 2 A4 2 FZ VZ N . N 2 .
e) (E) +(_) =1=A?’=_- 4+ e)dothicua (F,v) ladwong elip.

* Chu y: Véi hai thoi diém ty, tz vdt c6 cdc cdp gid tri x1, vi va Xz, vz thi ta cé hé thiectinh A& T
nhuw sau:

2 2 2 2

vV, -V X; - X

, , , , w= [Z2— >T=2mn /—; 2
X, v, X, v, X-x2 vi-vi XX, VoV,

vl S < 2~ Az 2 7
2

A Aw A Aw A A’w , (v, VXV
A= X+ — | ==

) v, -V

& Sw ddi chiéu cdc dai lwong:

e Cacvecto a, F doi chidu khi qua VTCB.
e Vecto v doi chiéu khi qua vi tri bién.

@ Khi di tir vi tri cdn bang O ra vi tri bién:

e Néu a™N v = chuyén déng cham dan.
e Vian toc giam, ly d6 tang = ddng ndng gidm, thé ndng tdng = dé lon gia téc, lwc kéo
vé tdng.

@~ Khi di tir vi tri bién vé vi tri cdn bdng O:

e Néu a ™ v = chuyén déng nhanh dan.

e Van tdc tang, ly do gidm = ddng ndng tdng, thé ndng gidm = dé lo'n gia téc, lwc kéo
vé giam.
@ O ddy khéng thé néi la vit dao déng nhanh ddan “déu” hay chdm dén “déu” vi dao dong la
loai chuyén déng cé gia téc a bién thién diéu hoa chw khéng phdi gia téc a la hdng sé.

8. Mdi lién hé giira dao dong diéu hoa (DDDH) va chuyén dong tron déu (CDTD):
a) DPPH duwoc xem 13 hinh chiéu vi tri cia mot chit diém CPTPD 1én mot truc ndm trong

mit phang quy dao & ngwoc lai véi: [A=R; w=—

b) Cac bwérc thwe hién:

e Bwdc 1: Vé duwong tron (0 ; R = A).

e Bwdrc 2: Tai t = 0, xem vat dang & diu va bat dau chuyén dong
theo chiéu 4m hay dwong :

+ Néu ¢ > 0: vat chuyén dong theo chiéu @m (vé bién 4m)

+ Néu ¢ < 0: vit chuyén dong theo chiéu dwong (vé bién dwong)

o Buérc 3: Xdc dinh diém t&i dé xac dinh géc quét Ag, tir d6 xdc | 0 A
dinh dwogc the'i gian va qudng dwong chuyén dong. 3
c) Bang twong quan giiva DDPH va CDTD: B

Dao dong diéu hoa x = Acos(ot+9) Chuyén dong tron déu (O, R = A)
Alabién do R = Ala ban kinh
o 13 tan s6 gdc o la toc do gbc
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(ot+o) la pha dao dong

(ot+@) 1a toa do gbc

Vmax = Aw 13 tdc d6 cuc dai

v = Rw la toc do dai

amax = A®? 1a gia toc cuc dai

ant = Ro? 1a gia toc hwéng tim

Fphmax = mA®? 12 hop lwce cye dai tac dung lén vat

Fnt= mA®? 1a lvc hwéng tam tac dung lén vat

9. Cac dang dao dong c6 phwong trinh dac biét:

a) lx =a * Acos(ot + (p)‘ véia =const =

b) lx =a * Acos?(ot + (p)\ v(&ia = const =

Bién do: A
Toa dd VTCB: x = A

Toaddvtbién:x=az+A

Bién dé:%; W'=20; @’'= 2@

10. DDDH: x = Acos(2xrft + o)

& \M6i gidy doi chieu 2f lan

@ |Néu vt ¢ vi tri bién lUc t = 0 thi chi gidy dau tién déi chiéu 2f-1 lan.)

11. Mot s6 so do
* So' do thoi gian:

T2 T/24: TI24 T2

— L ] . ' 4 L] '_X >
-A 0(VTCB) A MOAB A
» - - 1 1 -
* T/4 T2 S VR
3 /8 TR
T T6 T2

Luru y: - Néu vat di tir A/2 dén A thi ldy thoi gian vat di tir O dén A trir thoi gian vét
di tr O dén A/2. Tuong tu cac truong hop kia cling vay.
- Tuwong tu nhu truong hop vat di vé bén truc duong thi vat di bén truc am

cling vay

* So' d0 quan hé giira li d§, van toc va sy bién doi nang luwong:

V3 2 Vonax
v= vy v= v v=-mx F
V= Vg 5 V/max 5 Vmax 5 v=0
— \ J‘ -/' / » X
{1\(‘\-"1‘.:13) fa A2 A +ﬁ\
2 1 2
deax=W _ _ Y _ thaxzw
Wi i = 0 Wa= SW Wa=We W= W Wit min = 0
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B. PHAN DANG VA PHUO'NG PHAP GIAI CAC DANG BAI TAP
DANG 1: Tinh the¢i gian va dwong di trong dao dong diéu hoa

a) Tinh khoang th&i gian ngan nhat dé vat di tir vi tri x; dén x;:
* Cach 1: Diung mdi lién hé DPPH va CPTD

T 0

—360° _ [ Ao _ Ap ]
t=?->A¢ o 360°

* Cach 2: Dung céng thirc tinh & mdy tinh cdm ta

@ Wéu di tw VTCB dén li do X hodc nguoc lai:

At-larcsinH hay ba qy 12 —l i 1(@]
= y bam may la [At = —sin
w A w A

& Wéu di tir VT bién dén li do x hodc nguoc lai:l

1 4| v b mav 13 | At = L cos™ [IXIJ
At = —arccos —| hay bam may la [At=—cos | —
w A w A

b) Tinh quang dwong di dwoc trong thoi gian t:
& Biéu dién t duéi dang: [t=nT + At} trong d6 n 1a s§ dao dong nguyén; At 1a khoang thoi
gianconléra (At<T).

& Téng quang dwong vat di dwoc trong thoi gian t: [S=n4A + As|
V&i As 1a quang dwong vat di dugc trong khodng thoi gian At, ta tinh né bang viéc van

dung moi lién hé gitta DDDH va CDTD: s =% -
Vidu: Voihinh vé bénthi As=2A+ (A-x1) + (A-[%,]) A = O x1 A X
Néut=T this=4A Néu ¢t =nT this=n4A
Cac trwong hop dac biét: ) T ; suy ra ) T
NéutzzthiSZZA Néut:nTJrE this=nd4A+2A
/2
W3 | Tgi T . o
3w, " = T - %
sni6/. N S N\t i< 6 3 8
b a8 L P
| e 12 Bl x Al 2 0 2 2 2ia
B -l 22 F A a
R
' T T
-n/6 | - i P
" | Z T %
i ARVIEN)
a3 j : B
T
2
Puong tron hrong giae Thoi gian chuyén déng va quing dwong twong trng

DANG 2: Tinh téc d6 trung binh va vin toc trung binh
1. Tdc dd trung binh: v, = % véi S 1a quang duong vat di dwoc trong khodng thoi gian At.

— % — vaax

= [Téc do trung binh trong 1 hodc n chu killa : |v
tb T T
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A . Y - A = Yl \ A N . A - A 2
2. Van toc trung binh: v= A_fc( = XZAtXI voi Ax la do doi vat thwc hién duoc trong khoang

thoi gian At.
« P doi trong 1 hodc n chu ky bing 0 = |Vdn téc trung binh trong 1 hodc n chu Ki

DANG 3: Xac dinh trang thai dao déng cua vat sau (trwdc) thoi diém t mot
khodng At.
-Tim li d6 x = xo tai thoi diém to .
-Thé t = to+ At vao pt xac dinh wAt
= Néu wat=k27 (hay At=nT)thi X=X, va V=y{
= Néu wAt= (2k +1) 7z (hay At=(2n+1).T/2)thi Xx=-X,Va V= -V{

& Néu wAt = §+ kz (hayAt = (2n+1).T/4) thi x=+JA?—x va v’ = o’ (A%X?)

- Néu A@ c6 gia tri Khac, ta dung mo6i lién hé DPDH va CDTD dé giai tiép:
e Bwérc 1: V& dwong tron c6 ban kinh R = A (bién dd) va truc Ox ndm ngang
e Bwérc 2: Biéu dién trang théi clia vat tai thoi diém t trén quy dao va vi tri twong rng ctia M
trén dwong tron.

Lwu y: ttng véi x dang gidm: vdt chuyén déng theo chiéu dm ; trng véi x dang tdng: vdt chuyén
dong theo chiéu dwong.
e Bwdrc 3: Tir goc Ap = @At ma OM quét trong thoi gian At, ha hinh chiéu xudng truc Ox suy
ra vi tri, vin tdc, gia tdc ctia vat tai thoi diém t + At hodc t - At.

DANG 4: Tinh th¢i gian trong mét chu ky dé |x|, |v], |]a] nhé hon hoaclén

hon mét gia tri nao dé6 (Dung céng thirc tinh & mdy tinh cdm tay).

a) Thoi gian trong mét chu ky vdat cdch VTCB mét khodng

Y \ 4 . |X1|
@ nhé hon |x|la |At = 4t, = —arcsz ‘'t bt
oo . . ! : :
— + + & >
’ 4 X - -X] X
hay bAm may |At =4t, = —sin™ [HJ = o = A
W A
. N . [x,] Aoz e A af[x]
@lén hon |x | ld |At = 4t, = —arccos'—| hay bdm mdy |At =4t, =—cos™| —=
W A W A
b) The'i gian trong mét chu ky téc do
, \ 4 v
@ nhé hon |v,| la |At=4t, = —arcsin - ‘ot tp
oo oo : ' '
— & < — o
, 4 . L[V ) -V
hay bAm may |At=4t, =—sin™* (Hj Ao 0 Vi AoV
u)
. e s 2 [vi| P e A v
@ I¢n hon |v| la |At = 4t, = —arccos—| hay bdm mdy |At =4t, =—cos™| =
w Aw W A

(Hodc str dung céng thirc doc ldp tir vi ta tinh dworc x1 roi tinh nhw trweong hop a)
c¢) Tinh twong tw véi bai todn cho dé Ion gia téc nhé hon hodc 1én hon ap!!
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DANG 5: Tim s6 lan vit di

diém t; dén t..

Trong méi chu ky, vdt qua méi vi tri bién 1 ldn con cdc vi tri khdc 2 ldn (chwa xét chiéu
chuyén dong) nén:

e Bwdre 1: Tai thoi di€m ty, xac dinh diém My ; tai thoi diém tz, xac dinh diém M;

e Bwdrc 2: Vé dung chiéu chuyén dong ctia vat tir M1 t&i My, suy ra s6 14n vat di qua X, 1a k.
+ Néu At < T thi k1a két qua, néu At > T = At =n.T + At’ thi s0 lan vit qua x,1a 2n + k.
+ Ddc biét: néu vi tri M1 trung véi vi tri xuit phat thi s6 14n vt qua xo, 1a 2n + k + 1.

* Cach khac: )
- Xac dinh vi tri X1, X, va dau cia vy, V, teong tmg véi ty va ts.
X, = Acos(at, + @) X X, = Acos(at, + @)
) V. )
Vv, = —wAsin(at, + @) Vv, = —wAsin(at, + @)

. tz _t1
Xéttisor| T = n (n nguyén)

=t,—t, =nT +At’ (neN,0<At<T)

> 56 1an vat di qua x = xo tir thoi diém t; > 1 : voik={0,1,2}

@ P¢ xac dinh k ta chi can v& hinh mo ta.

VD: @ I ¢/ @ 4 ‘
A Xo X2 @) X1 A
Pi qua 0 lan: k =0
N
® 4 ® 4 @ ® * . 4 g
-A Xo O Xy X A -A X5 O X1 Xo A
Piquallan: k=1 Pi qua 2 lan: k =2

DANG 6: Tinh thoi di€ém vat di qua vi tri di biét x (hoic v, a, W, Wq, F) lan
thir n

* Co xét chidu CD:At=(n—1) T +1t] (v6ity1a thoi diém vat qua x 14n thir 1
theo chiéu CD)

* Khong xét chiéu:

. n—1 , 7 : .
= nlasdlé: At= (T)T +4|  (v6i tyla thoi diém vat qua x 1an thir nhat)
C . n—2 o , ‘
# nla so chin : |At= (T)T +1, (Vi 112 thoi diém vat qua x lan thir hai)

Chu y: xé4c dinh t; va t, bang hinh v&.
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DANG 7: Tinh quing dwong 1'n nhat va nhé nhat
& \Tru’é'c tién ta so sanh khodng thoi gian At dé bai cho véi niva chu ki T/Z\ g
* Trong trwong hop At <T/2:
* Cach 1: Dung mdi lién hé DPPH va CDTD
Vat c6 van tdc 16n nhat khi qua VTCB, nhé nhat M,
khi qua vi tri bién (VTB) nén trong cing mot khoang
thoi gian quang dwong di duwoc cang 1on khi vat ¢,

i
i
!
vl
|
=
=
\39
=
. ra

M1

cang gan VTCB va cang nho khi cang gan VTB. Do c6 Pz o| Pi 0
tinh déi xi*ng nén quing dwong lén nhat gom 2 \j

phan bing nhau ddi xttng qua VTCB, con quing

duong nhé nhit ciing gdm 2 phan bang nhau dai

xtrng qua VTB. Vi vy cach lam 1a: Vé dwong tron, chia géc quay A@ = oAt thanh 2 géc bdng
nhau, déi xirng qua truc sin thdang ditng (Smax la doan P1Pz) va déi xitng qua truc cos ndm
ngang (Smin la 2 ldn doan PA).

* Cach 2: Dung cong thirc tinh & mady tinh cam tay
Truéec tién xac dinh goc quét A@ = wAt, roi thay vao cong thirc:
A oAt

& Qudng dwong 1én nhdt : Smax = 2Asin7 = 2AsinT

* Qudng dwong nhé nhdt : Smin = 2A(1- COS%") =2A(1- coszAt)

* Trong trwong hop At > T/2 : tich at= n%+ At', trong d6 ne N*; At'<%

& Trong thoi gian n% quang dwong luon la 2nA.

& Trong thoi gian At’ thi quang dwong 1én nhit, nhé nhat tinh nhw moét trong 2 cach trén.

+ Tinh téc d§ trung binh 16'n nhat va nhé nhat: v

tbmax

S \ S . , .
=_—Ma&X ya Viomin = min - v&i Smax , Smin
At A

tinh nhw trén.

* Bai todn ngwoc: Xét trong cing quang duong S, tim thi gian dai nhdt va ngdn nhdt:

ot

@ Néu S < 2A: |S=2Asin

(tmin 1'1‘r1g voi Smax) ; 1S= ZA(l -COS O)t%) (tmax l'l’ng voi Smin)

@ Néu S > 2A: tiach S=n.2A+S’', thoi gian twong &ng: t=n % +t'; tim t'max, t'min nhw trén.

* Tw cong thirc tinh Spax va Smin ta ¢ cach tinh nhanh quang dwong di dwoc trong thoi

gian tir t; dén t,:
Ta co:

- D6 1éch cuc dai: [AS= @ ~0,4A

- Quing dudng vat di sau mot chu ki ludn 1a 4A nén quing dudng di duge ““trung binh>* 1a: |S = %.4A

> Vay quing dwong di dwge: [S=S+AS hay S—AS<S<S+AS hay S—0,4A<S<S+0,4A
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DANG 8: Bai toan hai vat cung dao dong diéu hoa

Bai toan 1: Bai toan hai vat gap nhau.
* Cach giai tong quat:

- Trwéc tién, xac dinh pha ban dau cta hai vat tir diéu kién ban dau.

- Khi hai vat gap nhau thi: X1 = X2 ; gidi & bién luin tim t = thoi diém & vi tri hai vat gip
nhau.
* Cach 2: Dung méi lién hé DPPH va CDTD (co 2 trudng hop)
- Trwong hop 1: Sw gap nhau cta hai vat dao dong cung bién dg, kKhac tan so.

Tinh huéng: Hai vit dao dong diéu hoa véi cing bién dd A, co vi tri can bang trung

nhau, nhwng v&i tan sé f; # f; (gia st f, > f;). Tai t = 0, chat diém th& —r‘ 1 wa

nhat c6 li d6 x4 va chuyén dong theo chiéu dwong, chat diém thir hai c6
li d6 x; chuyén dong ngwoc chiéu dwong. Héi sau bao Idu thi
chiing gdp nhau ldn ddu tién?

C6 thé xay ra hai kha nidng sau:
+ Khi gdp nhau hai chdt diém chuyén déng ciing chiéu
nhau.

Tai t = 0, trang thai chuyén dong cta cac chiat diém sé
twong rng véi cac ban kinh ciia dwong tron nhw hinh vé. Goc
tao bai hai ban kinh khi doé la e.

Do w; > ®; = ap >« Trén hinh vé, ta co:

+ Khi gdp nhau, chdt diém chuyén déng ngworc chiéu
nhau:
Trén hinhvé: o, =a+a ; 0,=b+b

Véilwuy: a' +b'=180° Ta cé:|o, +a, =a+b+180°

Trong d6: a, b la cdc géc quét ctia cdc bdn kinh tir t = 0
cho dén thoi diém ddu tién cdc vdt twong teng cua chiing
di qua vi tri cdn bang.
X Pac biét: néu luc dau hai vat cing xuit phat tir vi tri xo
theo cung chiéu chuyén déng. Do @, > ®; nén vit 2 di nhanh
hon vat 1, ching gap nhau tai x1, suy ra thoi diém hai vat gap
nhau:
+Véi <0 (Hinh 1):

M,0A =M,0A = |¢|-w,t=w,t-|¢|
2|
0‘)1 + (DZ

+Véi g >0 (Hinh 2)
= (m-@)-wt=w,t-(r-¢)

_2(m-9)
w; + W, [ Hinh1: Véip<o | [ Hinh2: Véig=0

=>|t=

=|t

- Trweong hop 2: Sw gap nhau cia hai viat dao dong cung tian sd, khac bién do.
Tinh huéng: Co6 hai vat dao dong diéu hoa trén hai

duong thang song song, sat nhau, véi cing mot chu Ki. Vitri

can bang ctia ching sat nhau. Bién d¢ dao dong twong tng  -a,

cua ching la Az va Az (gia st A1 > Az). Tai thoi diém t = 0,

chat diém thi nhét c6 li d6 x1 chuyén dong theo chidu duong, chat diém thir hai c6 li ¢ X, chuyén

dong theo chiéu duong.

1. Hoi sau bao 1au thi hai chdt diém gap nhau? Chiing gédp nhau tai li d¢ nao?
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AL X2 Ar
. =
X1

Ay

o=t




Tong hop kién thirc Vatly 12 DAO PONG CO’

2. Véi diéu kién nao thi khi gdp nhau, hai vdt chuyén déng cing chiéu? nguwoc chiéu? Tai bién?
C6 thé xay ra cac kha nang sau (véi Ap =MON, C la do dai caa canh MN):

Trudng Gip nhau khi dangﬁhuyen dong Gip nhau kl‘u dangdchuyen dong Gip nhau & bién
hop nguge chién ciing chiéu
Dk A
Xay cosAp<—2 cosAp > 2 cosAgp = —2
ra A 1 1
1Ay
- W
Hinh v&
K * A
Cong hf +x° = Af X’ +h’= Ai
‘T.hl:IC 2 ” . . 2 )
cian nhd C—h1 er“:A; x4+ h+C ZAf

Bai toan 2: Hai vat dao dong cung tan s6, vuéng pha nhau (d6 1éch pha Ag = (2k+ 1)%)

2 2
- D6 thi biéu dién sw phu thudc gitra chiing c6 dang elip nén ta ¢4 : (ﬁJ +[ﬁj =1

L A A
- Kéthop véi: |[v,|= w\A?-x} , suyra: v1=iA—1oox2 v, =t =2 0x,
2 1

* Pdc biét: Khi A=A, =A, (hai vdt cé cung bién dj hodc mdt vdt & hai thoi diém khdc

nhau), ta cé: |x. +x5 =A% ; v, =twx, ; v, =+wx,| (Idy ddu + khi k 1é va ddu - khi k chan)

Bai toan 3: Hién twg'ng trung phung

Hai vat c6 chu ki khac nhau T va T’. Khi hai vat cing qua vi tri cdn bdng va chuyén déng ciing
chiéu thi ta néi xay ra hién twong trung phuing. Goi At la th¢i gian gitra hai lan trung
phung lién ti€p nhau.

T.T'

& Néu hai chu ki xdp xi nhau thi |At = ﬁ

@ Néu hai chu ki khdc nhau nhigu thi|At = b.T = a.T’

, T R -
trong do: T = phén s0 toi gian = ™

Chii y: Can phan biét dwoc sw khac nhau gitra bai toan hai vt gap nhau va bai toan trung
phung!
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DANG 9: Tong hop dao dong

1. Cong thirc tinh bién d6 va pha ban diu ctia dao déng téng hop:
A? = A12 + A; +2AA, COS((Pz - (Pl) ; LS A, S,

A, C0SQ, +A, COS @,
2. Anh hwéng ciia @6 1éch pha: (voi @2 > ¢1)

- Hai dao dong cung pha Ap=k27: A=A +A,
- Hai dao dong ngudc pha Ap=2k+1)7: A= ‘Al —Az‘

. . . r
- Hai dao dong vudng pha Ag = (2k+1)5: A=Al + A

Khi A=A = A=24c0s22 ki Ap=2F =120 = A=A = A,
2 3

- Hai dao dong c6 dd 1éch pha A = const : ‘Al —Az‘ SA<A +A

* Chu y: Hay nhé bé 3 s6 trong tam giadc vuong: 3,4, 5 (6, 8, 10)

3. Dung may tinh tim phwong trinh (ding cho FX 570ES tré¢ 1én)
Chu y: Trudc tién dwa vé dang ham cos trwéc khi tong hop.

- Bam chon man hinh hién thi chir: CMPLX.

- Chon don vi do géc 12 dd b4m: [SHIFT|MODE/[3] man hinh hién thi chit D

(hodc chon don vi géc 1a rad bAm: [SHIFT|MODE| 4| man hinh hién thi chit R)
- Nhap: man hinh hién thi: A1 £ @1 + A2 £ @2 ; sau d6
nhin
- K&t qua hién thi s6 phirc dang: a+bi ; bAm = hién thi két qua: A £ ¢

* Cach 1: Dung cong thirc:|d, > = A? + A -2A A,cos(o, -9,)

* Cach 2: Nhap may: A1 Z ¢1-A2Z (pz Bhién thiA’Z @’ .Taco: dmax = A’

5. Ba con lac 10 xo 1, 2, 3 dit thang dirng cach déu nhau, biét phwong trinh dao dong ctia con
lac 1 va 2, tim phwong trinh dao dong cua con lac thi 3 d€ trong qua trinh dao dong ca ba vat

. . 1 X, +X
lu6n thang hang. biéu kién: |x, = L1 = X, = 2X, — X,
2

2
Nhap méy: 2(AzZ 92) - A1 Z ¢ E]hién thi As £ ¢s

6. Mot vat thyc hién dong thoi 3 dao dong dicu hoa cé phuong trinh 13 x4, X, X3. Biét phwong
trinh cta Xip, X23, X31. Tim phuong trinh cta X1, Xp, Xz va X

_X +X1 _ X +X2 +X1 +X3 _(Xz +X3) _Xp +X13 — Xy
! 2 2 2

* X

* Twong tu: XZZLZB_XB & XSZW & X:X12+X;3+X13
A A

|sin(e, - @,) |tan(e, - @, )|

7.Diéu Kién ctia A1 d€ Azmax: |A

2max

8. Néu cho A;, thay ddi A1 d€ Amin: |A = A, [sin(¢,-¢,)|= A, |tan(e, - ¢, )|

Cac dang toan khac ta vé gian do vecto két hgp dinh Iy ham s6 sin hodc ham sé cosin (xem
phan phu luc).
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% |
‘D
@'—'

Véoi Afozg i

CHU PE 2: CON LAC LO X0

DANG 1: Pai cwong vé con liclo xo
1. Phwong trinh dao ddng: lx = Acos(ot + (p)‘

2. Chu Ki, tin s6, tin sé géc va do bién dang:

“ N s N k

+ Tan so6 goc, chu ky, tan s0: |o=,|—||T=2n
m

+ @ Chit §: 1N/cm = 100N/m

+ Né&u 10 xo treo thang ding: T_zﬂ\/%_zﬁ\/ﬂo
g

* Nhan xét: Chu ki ctia con lac 10 xo
@ |ti 16 v&i cian bic 2 ctia m; ti 18 nghich v&i cian bac 2 cia K
@ |chi phu thudc vao m va k; khéng phu thudc vio A (su kich thich ban du)|

2

3. Trong cung khoang thé&i gian, hai con lic thwce hién N; va N, dao dong: ™2 - (NlJ
ml NZ

4. Chu Ki va sw thay déi khdi lwong: Gan 10 xo k vao vat m; dwoc chu ky T, vao vat mz dwoc
Tz, vao vat khéi lwong mz = m1 + mz dwoc chu ky T3, vao vat khoi lwong ms = mg - mz (m; >
mz) dwoc chu ky Ta.
@ Ta c6:|T? = T2 +T?|va|T? = T2 - T2| |(chi cin nhé m ti 1é véi binh phwong ciia T 13 ta cd

\ngay cong thirc néy)\

5. Chu Ki va sw thay déi d6 cirng: Mot 10 xo c6 do cirng K, chiéu dai | dwoc cat thanh cac 10 xo

c6 do cing ki, kz, va chidu dai twong ung 12 I, Iz... thi c6: |kl = kili = k2l | |(chi cin nhé k til
1& nghich véi I ctia 10 xo))|
* Ghép 10 xo: ) S
@ NQi tiép: i1, 1, (ngworc véi dién tré) nui@ﬂm\—fﬁﬂﬁﬂm\—é
k k, Kk,
= cung treo mot vat khéi lwgng nhw nhau thi:

& Song song: \k =Kki+ ko + \ (ngworc véi dién tré) =

= cling treo mot vat khéi lwong nhu nhau thi:| 1 1,1
T T2 T

x

o
]

(chi cn nh¢ K ti 18 nghich véi binh phwong caia T 13 ta c6 ngay cong thirc nay)

DANG 2: Lwc héi phuc, Iwc dan hoi & chiéu dai 16 xo khi vit dao dong.

1. Lwc héi phuc: 1a nguyén nhan lam cho vat dao dong, luén hwéng vé vi tri cAn bang va bién
thién diéu hoa cung tin so véi li d6. Lwc hoi phuc cia CLLX khong phu thudc khéi lwgng vat
nang.

’th =-kx = -mw’x (thmin = 0; Fhpmax = kA)‘
2. Chiéu dai 10 xo: V&i Iy 1a chiéu dai tw nhién cia 10 xo

@ |Khi 16 xo ndm ngang: Alp = 0 ™ ‘
Chiéu dai cwc dai cua 10 x0 : Imax = o + A. K a %
- .. o . N A ooy
Chiéu dai cuwc tiéu cua 1o xo0 : Imin = lp - A. -4 4

@|Khi con Idc 10 xo treo thdng dirng hodc ndm nghiéng 1 géc d
Chiéu dai khi vdt & vi tri cdn bang : Iy = lo + Alg
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Chiéu dai & ly db x : I=Ip £+ x.

Dau “+” néu chiéu dwong cung chiéu din cuaa 1o xo
Chiéu dai cwc dai cda 10 xo : Imax = I + A.
Chiéu dai cwc tiéu ctda Io xo : Imin = 1c» - A.

Véi Alp dwoc tinh nhw sau:

+Khi con 1ac 10 xo treo thang ding: Al = % = % J
(Q)

+ Khi con lic ndm trén mit phang nghiéng goc a:

Al, — Masine x

3. Lwc dan héi: xuit hién khi 16 xo bi bién dang va dwa vat vé vi tri 10 xo khong bi bién dang.
a. Lo xo nam ngang: VTCB trung véi vi tri 10 xo khong bi bién dang.
+Fan = kx =Kk Al | (x =Al : d0 bién dang; don vi mét)
+ ‘Fdhmin = 0; Fahmax = kA‘
b. Lo xo treo thing ding:
-O'ly dé xbdt ki : F = K(Al, +x). Dau “+” néu chiéu dwong cung chiéu dan
cua 10 xo. Vi du: theo hinh bén thi F = k(4ly - x)
- O'vi tri cdn bdng (x = 0) : F = k4lp
- Lwc dan héi cuc dai (lwc kéo): Fkmax = K(Alo + A) (& vi tri thap nhat)
- Lwc ddy (lwc nén) dan hdi cwc dai: Fnmax = K(A - 4lp) (& vi tri cao nhit).
- Lwc dan hoi cuc tiéu:

@ Néu A < Alp = Fwmin = K(4lo - A) = Fxmin (& Vi tri cao nhat).
& Néu A 2 Alp = Fwmin = 0 (& vi tri 10 xo khong bién dang: x = Aly)

* Chu y:
- Luc tac dung vao diém treo Q tai mot thoi diém cé do 1on ding bang lwc dan hoi nhung
nguwoc chiéu.
- Lwc kéo vé 13 hop luc cia luc dan hdiva trong luc:

+ Khi con ldc 16 xo ndm ngang: Lwc héi phuc c6 dé Ién bang Iwc dan héi (vi tai VTCB 10
x0 khéng bién dang)

+ Khi con ldc [0 xo treo thang dirng: Lwe kéo vé la hgp lwc ctia Iwe dan hoi va trong Iuec.

a. Khi A > Al (V&i Ox hwdng xudng): Trong mét chu ky lo
xo ddn (hodc nén) 2 ldn.

4. Tinh thoi gian 10 xo ddn - nén trong mét chu ki: E\ A

- Thoi gian 10 xXo nén twong (ng di tir M1 dén M2 : J'

2a| . OM Al
=—| vOi: |[cosa=—+—=—+
w oM, A

t

n

. s A . 2 Al i
Hodc dung céng thirc: |t, = —arccos —> (A=Al Al
w

Hay bdm mdy |t_= Ecos’1 (%)
w A

- Tho'i gian 10 xo ddn twong ang di ttr M dén M1 : [t, =T-t_=

b. Khi 4l = A (V&i Ox hwdéng xudng): Trong mot chuky ta = T; ta = 0.
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DANG 3: Ning lwong dao dong diéu hoa ciia CLLX

@ Lwu y: Khi tinh ndng lwong phai doi khéi lwgng vé kg, vdn téc vé m/s, ly dé vé mét.

a. Thé nang:
b. POng nang:

c. Co' nang:

W, = L =L =
2 2

%moozAzcos2 (wt + @)

1

1
W, = Emv2 = —mw’A’sin’(wt + @)

1

W=W +W, :EkAZ :Emsz2 = const

1

* Nhan xét:
@ Co nang dworc bdo toan va ti I1é véi binh phwong bién do.

& Khi tinh dong nang tai vi tri cé li 0 x thi:

W, =W-W, :%k(AZ -x%)

@ Dao dbong diéu hoa cé tdn sé géc la @, tdn s6 f, chu ky T thi Wz va W bién thién véi tin so

goc 2am, tdn sé 2f, chu ky T/2.
& Trong mét chu ky c6 4 1an W4 = Wy, khodng thoi gian giiva hai ldn lién tiép dé Wy = Wi la la

T/4.
& Thf)’l glan tl\f ll,lC Wd = Wd max (Wt = Wt max) dén llllC Wd = Wd max /2 (Wt = Wt max/Z) lé T/8.
A
+Khi |W, =nW =W=W, +W =(n+1)W =>x=4+—; a=F—2&_;, v=+ &
d t d t t F 1 F’l 1 1 o
n
\"\%
+ Khi X:j:é:>—d:(é)2 —1=n*-1
n W X
_A W, =3W, -A-J“\E -A2 l] AR AS ,\'E Tl‘-r =I3“d .A N
Wi 55 —.il N5 “'; =W, ﬁ'd =3W, Wana=W Wy=3W, WeW, A3 Wa=0
Wnae=W ™ 3 Wine= 2 Wine=W

v<O0

W,=3W,
v=v,, V3/2

W,=W,

v:vmax«/EIZ
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DANG 4: Viét phwong trinh dao dong diéu hoa x = Acos(wt + @) (cm).

* Cach 1: Ta can tim A, ® va ¢ roi thay vao phwong trinh.
1. Cach xac dinh ®: Xem lai tit ca cong thirc dd hoc & phan ly thuyét. Vi du:

21 \Y; a |amax| |Vmax| < \/¥ F \/g
=__=2 f:—: — = —:—h = |— = |— LLX) : = |= LD
® T T o \K ,’ A A 0ac w - A (CLLX); w l (CLb)

2. Cach xac dinh A:

N ’ A 7 ~ N V a F I _I R
Ngoai cic cong thirc da biét nhu: A = ’x2 + (Y2 = [Vine = B _ Fina = tmax —lmin _ [2W ’
2
® o) o) k 2 k

khi 10 xo treo thiang ding ta cAn chi y thém céc trudng hop sau:
a) Kéo vat xudng khéi VTCB mot doan d roi
?xz +
b) Pwa vat dén vi tri 10 xo khong bién dang roi
* tha ra hodc buong nhe thi: A = Al
x? +

* tha ra hodc buoéng nhe (v=0) thi: A=d
A= )2
(&)}
* truyén cho vat mot van téc v thi: x = Al = A= f 2.
[}
ol

* truyén cho vt mét vin tocvthi: x=d =
c) Kéo vat xudng dén vi tri 10 xo gian mot doan d réi
* tha ra hodc buong nhe thi: A=d - Al

* truyén cho vit motvan técvthi: x=d-Al = A= ¢x2 + (Y2

d) bay vat 1én mét doan d
@.Néud < Al
* tha ra hoac buéng nhe thi A = Al - d

* truyén cho vt mot vin técvthix=Al,-d= A= fXZ + (Y2,
@

@.Néud > Al,
* tha ra hoac buéng nhe thi A = Al + d

*truyén cho vat moétvan tocvthix=Al,+d= A= ¢x2 + (Y2
@

3. Cach xac dinh @: Dwa vao diéu kién dau: luc t=to

COS(p=&:>(p=iOL
A

*Néut=0: -x=xo,xétchiéu chuyén déng cua vit =
Vv>0—->0¢p=—a;V<0—>op=a
X, = Acos -V
-X=Xo,v=vp = {° ? = tanp=—2 = @=7?
Vy =—-Awnsing X,-0

X, = Acos(ot, + @) a, =—Aw’ cos(ot, + )

=@ =7

*Né'ut=to:thaytovéohé{ = ¢ =? hodc {

v, =—Aosin(ot, + ) v, =—Awsin(ot, + ¢)

Luuy:

- Vat di theo chiéu dwong thiv >0 — ¢ < 0; di theo chiéu &m
thiv<0—>¢>0.

- C6 thé xac dinh ¢ dwa vao dwong tron khi biét li d6 va chiéu
chuyén dong ctia vat & t = to:

Vidu: Tait=0

+Vat & bién duwong: ¢=0

+ V4t qua VTCB theo chiéu dwong: @ =—7/2

+ V4t qua VTCB theo chiéu dm: @ =7/2
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+ Vit qua A/2 theo chiéu dwong: @=-7/3
+ Vit qua vi tri -A/2 theo chiéu dm: ¢ =2 /3
+ Vat qua vi tri A2 /2 theo chiéu dwong: ¢ =-37/4
* Cach khac: Dung may tinh
Xac dinh dir kién: tim o, va tai thoi diém ban dau (t = 0) tim xo va Yo ;
®
Voéi (V—0 =+,/A? —x?). Chu y: 14y d4u “+” néu vat chuyén dong theo chiéu dwong.
@
+ Mode 2
+ Nhap: x, Yo (chu y: chir i trong may tinh - bAm ENG)
w
+ An: SHIFT 2 3 = M4y tinh hién: A £ ¢

**MOT SO DANG BAI TAP NANG CAO

DANG 5: Diéu kién ctia bién d6 dao dong m
N . . k
1. Vat m; dwoc dat trén vat m; dao dong diéu hoa theo phuwong théng dirng. (Hinh 1) E
P& m1 ludn nam yén trén my trong qua trinh dao dong thi:|A <= 2 %
w m

2. VAt m; va mz duoc gin vao hai diu 10 xo dit thing ding, m1 dao dong diéu hoa. k
(Hinh 2). D€ m2 ludn ndm yén trén mit san trong qua trinh m; dao déng thi: m
A< (m, +m,)g i

T
3. Vat my dat trén vat mz dao dong diéu hoa theo phwong ngang. Hé s6 ma sat gitta m1 va m»
1a y, bé qua ma sat gitta mz va mat san. (Hinh 3)

D€ m1 khong truot trén m» trong qua trinh dao dong thi:
&mm

A< P- _— (m, +m,)g
k
DANG 6: chh thich dao d6ng bang va cham
Vat m chuyén dong véi van toc vo dén va cham vao vat M dang dirng yén :
1. Va cham dan héi: Ap dung PLBT ddng lwong va ning lwong (dudi dang dong ning vi mat
phing ngang W; = 0)

T mv,=mv+MV va mv,=mv’+M.V? 5
M A ] ﬁ,_

=|V= Vo 3 V= Vo

m+M m+M

2.Va cham mém (sau va cham hai vt dinh vao nhau chuyén dong cung van toc):

m

T mv,=(m+M).v = |v = v,

m+M

Trwong hop: néu vat m roi tw do tir dd cao h so v&i vat M dén cham vao M roi cung

dao dong diéu hoa thi 4p dung thém: |v =/2gh|véi v 1a van téc cia m ngay trudc va

cham.

., 1
Chia y: v2 - vo2 = 2as; v=vo + at; s = Vot + Eatz;Wdz—W@n:A:F.s
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DANG 7: Dao dong cta vit sau khi roi khoi gia dé chuyén dong.

1. Néu gia d& bat dau chuyén dong tir vi tri 10 xo khong bi bién dang thi quang dudng tir ltc
bt dau chuyén dong dén ltc gia d& roi khoi vat: S = Al
2. Néu gia d& bat dau chuyén dong tir vi tri 10 xo d3 dan mot doan b thi:[S= Al - b

Véi|AL = @ : 46 bién dang khi gia d& roi khéi vat,

3. Li d tai vi trf gi4 do rovi khéi vat: [x=S - Al,| véi |Ac, = %

DANG 8: Dao d6ng cuia con lic 10 xo khi cé6 mét phan ctia vat ning bi nhin
chim trong chit l6ng
_ (m—ShD)g
° k
+ S: tiét dién cda vat nang.
+ ho: phén bi chim trong chat 16ng.
+ D: khéi lwgng riéng ctia chat 16ng.

2. Tan so goc: (w=,[—| vOi
m

1. Pd bién dang: (Al

DANG 9: Dao dong cuia con lic 10 xo trong hé qui chiéu khéng
quan tinh.

1. Khi CLLX dao d6ng trong hé qui chiéu cé gia téc, ngoai trong lwc P va lwc dan hdi F ancla

10 x0, con lac con chiu tac dung cia lwc quan tinh: F,=-ma

2. Lwc quan tinh ludn nguoc chiéu gia téc, do 1én lwc quén tinh: |F,, =ma

3. Khi kich thich cho vat dao dong doc theo truc 16 xo v&i bién do khong 1én (sao cho dd bién
dang ctia 16 xo van trong gi¢i han dan hoi cta 10 xo) thi dao déng cia CLLX ciing 1a dao dong
diéu hoa.

m AL
4. Trong HQCCGT, chu ki CLLX 1a:|T = 27:\/; —2n TO voi [AC, =28

5. Cac trwong hop thwong gap :

a) Trong thang may di 1én: |A(= —m(gk+ a)
b) Trong thang may di xuéng: |A(= W

Bién d6 dao dong trong hai trerong hopla: [A'=A—(Al—-AL,)

c¢) Trong xe chuyén déng ngang lam con lac léch géc o so véi phwong thing dirng:
mg

a=gtana ; Al=
k.cosa
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CHU PE 3: CON LAC PON
DANG 1: Pai crong vé con lic don

1. Chu Ki, tin s6 va tin s6 géc:|t— 25 |L} o= |2} ol |2
g V4 27\ /(

* Nhan xét: Chu ki ctia con ldc don

< ti lé thudn v&i can bac 2 cta l; ti 1é nghich véi canbac 2 clia g
& chi phu thudc vao I va g; khong phu thudc bién do A va m.

2. Phwong trinh dao dong: |s = Socos( @t + ¢ ) hodc o = apcos(mt + @)
Véis=al, So = aopl
=v=5"=-0Sesin(ot + ¢) = -olapsin(ot + @) ; V., =S, =wlg, ; v

min — O
= ar=V =-w?Socos(ot + ¢) = -0?lagcos(wt + @) = -cozs =-0%al = -ga
Gia tdc gdm 2 thanh phan : gia toc tiép tuyén va gia toc phap tuyén (gia tbc hudng tim)

8 =-o's=—ga

VTICB:a=a
2 —a=a’+al > "
v 2 e {VTB:a:a[

a, =T=g(a02—a )

*Luwuy:

< Piéu kién dao dong diéu hoa: Bé qua ma sdt, lwc cdn va ap<< 1 rad hay ap<< 10°
+ So dong vai tro nhu A, con s dong vai tro nhu x

vY 2
3. Hé thirc doclap: [a =-0?s = -w2al ; |S2=s"+| — | |; |Z=a?+—
0 0
W

4. Lwc héi phuc: ‘F =-mw’s = -mgoc‘

@ V6i con ldc don luc hoi phuc ti I thudn véikhéi lwong.
@ V&i con ldc 10 xo [wc hoi phuc khéng phu thuéc vao khéi lwong.

5. Chu Ki va sw thay ddi chiéu dai: Tai cing mot noi, con lac don chiéu dai I; c6 chu ky Ty,
con lac don chiéu dai Iz ¢6 chu ky Tz, con lac don chiéu dai Is = I1 + Iz ¢6 chu ky Ts, con lac don
chiéu dailg=11- Iz (11> I2) c6 chu ky Ta.

@Ta c6: |T? = T2 + T?|va|T? = T2 - T?||(chi cin nh¢ I ti 1 véi binh phwong caia T 13 ta ¢ ngayl

\cong thirc nay)\

2
6. Trong cung khoang th&i gian, hai con lic thwe hién N; va N> dao dong: %2 = (Nlj
1

DANG 2: Van toc, lwc cang diy, nang lweng

1. o, <10°: |V|=\/g€(a§—a2) ;[T = mg(1+aZ —1,5¢%)| ; wz%mwzsg :%mgﬁag

2.q, >10°: |V|:\/2gﬁ(cosa—cosa0) ;IT=mg(3cosa —2cos ) | —cosa0)|
Chu }”: + Vmax va T max khi =0 + Vmin va SIRTin khi o=« 0
2
TN - \
+ D¢ cao cuc dai cua vat dat duoc so vé1 VICB: |h = %
g
o S 3 «, W
3. Khi W,=nW,=S=+—L—;a=+ Yy Vmax 4.Khi |p=4Zo s Ma_p2 g
Jn+1 Jn+1 1_'_1 n W
n
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DANG 3: Bién thién nho cta chu Ki : do anh hwéng ciia cac yéu té do cao,
nhiét dg, ..., thwong dé bai yéu cau tra 1&i hai ciu héi sau :
* Cau héi 1: Tinh lwgrng nhanh (chdm) @ ctia dong hé qua ldc sau khodng thoi gian
AT

- Ta cé: |At = . Véi: T 1a chu ki ctia ddng hod qua lac khi chay ding, t 1a khoang thoi

gian dang xét.

-Véi AT dwoc tinh nhw sau: AT = l}».Ato +£+1M—l§ > +lpﬂ
T T 2 R 2( 2g 2R 2p,,

Trong d6: - At=t, —t, 1a d0 chénh léch nhiét do

- 112 hé s6 né& dai cia chit lam day treo con lac

- h1a d6 cao so véi bé mat trai dat.

- s 1a d6 sau dwa xu6ng so v&i bé mat trai dat.

- R1a ban kinh Trai Bat: R = 6400km

- Al=(,—(, 13 d6 chénh lach chidu dai

- Py 12 khdi lwong riéng clia moi truong dét con lac.

)

- Pep 12 khoi lwong riéng ctia vat liéu lam qua lac.
Cdch tinh: Khi bai todn khéng nhdc dén yéu t6 nao thi ta bé yéu té' dé ra khdi

cong thirc (*)
, AT " " A AT " "
Quy wéc: T >0 :dong ho chay cham ; T < 0:dong ho chay nhanh.

* Cau hoi 2: Thay ddi theo nhiéu yéu t6, tim diéu kién dé dong ho chay diing tré lai
(T const)

AT .
Ta cho T = 0 nhw da quy wéec ta sé suy ra dwoc dai lwong can tim tir cong thirc (*).

Chii y thém:

. ' . T g M, R?
+Dua con lac tir thién thé nay 1én thién thé khac thi: | 2= =+ = |12
Tl gZ MZ Rl

+ Trong cung khodng thi gian, dong ho cé chu ki T1 ¢6 so chi t1, ddong ho c6 chu ki T2 cé s6
t, T

1

i
t, T

2

chi t2. Ta co:

DANG 4: Bién thién 16'n ctia chu Ki : do con lac chiu thém tac dung caa
ngoai lwc F Khong doi (lwc quan tinh, Iwc tir, lwc dién, ...)
— Luc nay con ldc xem nhw chiu tidc dung cta trong luc hiéu dung hay trong luc biéu kién

P'=P+F vagia téc trong trwong hiéu dung g'=g +E (& VTCB néu cat day vat sé roi voi gia
m

téc hiéu dung nay). Chu ky méi ciia con lac dwoc xac dinh béi: T'= Zn\/z , cac treong hop
g

sau:

1. Ngoai lwc c6 phwong thang dirng

a) Khi con lac dat trong thang may (hay di chuyén diém treo con lac) thi: g'=g+a
(véi a la gia toc chuyén déng cliia thang may)

+ Néu thang may di 1én nhanh ddn hoic di xuéng chdm ddn 13y diu (+) ; (I14c nay: a )

+ Néu thang may di I1én chdm ddn hoic di xuéng nhanh ddn 13y dau (-) ; (Gc nay: a 1)
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b) Khi con lic dit trong dién trwong cé vecto cwong dé dién trweong E hwéng thing
ding: g'= giq—E: néuvecto E hwdéng xudng 14y ddu (+), vecto E hwéng Ién 14y diu (-)
m

Chu y: Thay ding diu dién tich q vao biéu thircg'=g+ q_E; trong dé: E = dg (U: dién 4p gitra
m

hai ban ty, d: khoang cach giira hai ban).

Vi du: Mot con lac don treo & tran mot thang may. Khi thang may di xuéng nhanh dan déu

va sau d6 chdm dan déu véi cing mot dd 1o'n caa gia tdc, thi chu ki dao déng diéu hoa cta

con lac 1a Ty va Tz. Tinh chu ki dao dong cta con lic khi thang may dirng yén.

. [8—8—4 1 1 2 s ez 1A . feps ,
Ta co: =g, +8,=28=|—=+—=—| (Vigtilé nghich vé&i binh phwong cua
<g2g+a} 8, +8,=28 TR (Vigtilé nghi P g
T)
Twong tw khi bai todn xdy dung gid thiét véi con ldc don mang dién tich ddt trong dién
trwong.

2. Ngoai lwc c6 phwong ngang
a) Khi con lic treo 1én tran mot 6t6 chuyén dong ngang véi gia téc a:

Xe chuyén dong nhanh din déu Xe chuyén dong chim din déu
Hinh 1
.
[}
e —————
Buing
Chiéu chuyén dng + Chidu chuyén ding .

Tai vi tri cAn bang day treo hop v&i phwong thing dirng mot géc o (VTCB méi clia con lac)

F
Véi: tana = %t= L =gtana va g'=./g’+a’ hay g'= & T'=Tycosa
g cosa

b) Con lac dit trong dién trwong nam ngang : gidng véi trudng hop 6td6 chuyén dong

2
A e E Cae 1w aia \ ¢ A v ia an
ngang & trén véi g'=, [g° +[q—] . Khi d6i chiéu dién trwong con lac sé dao dong véi bién do
m
gbc 2a.
3* *,Ngoai lwc c6 phwong xién
a) Con lac treo trén xe chuyén dong trén mit phing nghiéng géc o khong ma sat

g'=gcosa
T'=T E hay |T'=Tycosa | véi |{a=gsina ; Lwc cang day: |7 = r'na
sin
g B=a:VTCB 2

b) Con lic treo trén xe chuyén dong l1én - xuéng d6c nghiéng géc o khong ma sat
T — 2 ¢ - Xe Ién déc nhanh ddn hodc xuéng déc cham ddn 13y dau (-)

a4 g® +2agsina || - Xe Ién déc chdm dan hoic xuéng déc nhanh ddn 14y diu (+)
* Lwc cang day: |7 = m\/a2 +g* +2agsina

e A1y a.cos« A am m ax n o vx ax
*Vi tri can bang: (tan=————| ;1én doc lay dau (+), xuéng doc lay dau (-)
gtasina

c) Xe xuong doc nghiéng géc « c6 ma sat:
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(
*IT' =271 |————
\/gcosa«/l + 1

sino — L cos o

véi g 1ahé s masat; * Vi tri can bang:

tanfg =

cosa+ pSina

* Lwc cing day: |7 =mgcosan|1+4° | ; véi: |a =g(sina — jicos a)|

** MOT SO DANG BAI TAP NANG CAO
DANG 5: Con lac viréng dinh (CLVD)

1. ChukiT ciia CLVD : T=%(T1+T2) hay T:%(\E—FE)
g

=

>
mI
ip
\ N
BIGN
] >
j|
>

2. PocaoCLVDsovdiVTCB:Vi W, =W, =h, =h, R R P a i
3. Tiso bién d6 dao dong 2 bén VTCB I
( 1—
- Go6clon (o, >10°):Vi h, =h, = (,(1-cosa,)=(,(1-cosa,) = |-+ = 059,
(, 1—cosa,
2 ( «@ ’
- Gécnhd (o, <10° = cosar~1-2): |t =|22
2 (, |o
.~ o n r e et LA L s T, cosq , ,
4. Ti s6 lwc cang day treo o vi tri bién: Go6c lon: |2 = ; G6c nho:
T, cosa,
E:l_}_azz_alz
T, 2
5. Tiso lwc cang diy treo trwéc va sau Khi viré'ng chét O’ (& VTCB)
T. 33—
- Goclom: |-L =21 . Gocnhé: |-L=1+0a,%—a,>
T, 3-—cosa, T,

DANG 6: Con lac dirt day
Khi con ldc dirt day vat bay theo phwong tiép tuyén véi quy dao tai diém dit.
1. Khi vat di qua vi tri ciAn bang thi dirt day lic dé vat chuyén dong ném ngang véi
van toc dau la van toc luc diet day.

Vén téc lac dat day: v, = JZgﬂ(l—cos%)
theo Ox: X =v,.t

Phwong trinh:

& theo Oy:y:%gt2

1 x? 1
= phuwong trinh quj dao:y==-g—=———x°
P & auy daoy =7 g Vi  4l(l-cosa,)
2. Khi vat dirt & ly dd « thi vat sé chuyén dong ném xién véi
van téc ban diu la van téc luc dit day.

Vén tdc vat lic dirt day: v, =/2g((cosa — cosa,)
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Phwong trinh:

theo Ox : x = (v, cos ).t

Khi d6 phwong trinh quy dao :

y = (tan oz).x—1 g

— X
2 (v,.cosax)’

theo Oy :y = (v, sin oz).t—%gt2

Hay:y = (tan &) .X —%% (1+tan® a)x’
Y

0

Chu y: Khi vat dit day & vi tri bién thi vat sé roi tw do theo phwong trinh: y = %gt2

DANG 7: Bai toan va cham : Giai quyét twong tw nhw bai todn va cham ctia con 1ic 16

X0

CHU DE 4: CAC LOAI DAO PONG KHAC
1. Pai cwong vé cac dao dong Khac

Dao dong tw do,
dao dong duy tri

Dao dong tat dan

Dao dong cwdng birc,
cong hwong

Khai niém

- Dao ddng tw do la dao
dong cdia hé xay ra dwdi
tac dung chi cia noi luc.

- Dao dong duy tri la dao
dong tat dan dwoc duy tri
ma khéng lam thay doi
chu ky riéng cua hé.

- La dao dong cé
bién dd va nang
lwgng giam dan theo
thoi gian.

- Dao dong cwdng birc la
dao dong xay ra dudi tac
dung cua ngoai lwc bién
thién tudn hoan.

- Cong hwdng la hién twong
A ting dén Amax khi tin so

=1

Lwc tac dung

Do tac dung cua noi luc
tuan hoan

Do tac dung cua luc
can (do ma sat)

Do tic dung cta ngoai luc
tuan hoan

Phu thudc diéu kién ban

Gidm dan theo thoi

Phu thudc bién do ctia ngoai

AT AL dau gian lwc vahiéusé (f, - f,)
- Khéng c6 chu ki
Chi phu thudc ddc tinh hO?C taMn 59 do
riéng cua hé, khong phu khong tuan h9an. , Bang véi chu ki cia ngoai lug
ChukiT ’ “ |- Néu la tat dan T

thuéc cdc yéu t6 bén
ngoai.

cham thi chu ki van
c6 va coi nhuw khong
doi.

tac dung lén hé.

Hién twong

S€é khong dao dong

< a Khoéng c6 . ; A Amax khitdnso f =
dic biét & khi ma sat qua 16m. ax =1y
x " w 212 x . . - Ché tao khung xe, bé ma
- Ché tao dong ho qua lac. | Ché tao 10 xo giam L€ a0 XIS ¢ e may
- S . . ar phai cé tan s6 khac xa tan so
Ung dung - Po gia téc trong treong | x6c trong o6t6, xe

cua trai dat.

may

clla may gan vao no.
- Ché tao cac loai nhac cu.

2. Phan biét gitra dao dong cwd'ng birc véi dao dong duy tri :
Giéng nhau:

- béu xay ra dwéi tac dung ctia ngoai luec.

- Dao dong cudng birc khi cdng hwdng ciing c6 tin sd bang tin sd riéng cla vat.
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Khdc nhau:

Dao dong cwdng birc

Dao dong duy tri

- Ngoai lwc la bat ky, doc 1ap véi vat.

- Do ngoai lwc thye hién thudng xuyén, bu dap
nang lwong tir tir trong tirng chu ki.

- Trong giai doan 6n dinh thi dao dong cwong
birc c6 tin s6 bang tin s f clia ngoai lwc.

- Bién do cuia hé phu thudc vao Fo va |f - fo|

- Lwc dwoc diéu khién béi chinh dao dong dy
qua mdt co ciu nao do.

- Cung cdp mot lan nang lwong, sau do hé tuw
bu dap nang lwgng cho vat dao dong.

- Dao ddng v&i tAn s6 ding bang tin s6 dao
dong riéng fo cua vat.

- Bién d6 khong thay doi

3. Cac dai lwong trong dao dong tat dan ctia con lac 10 xo:
Véi gia thiét tai thoi di€m t = 0 vat & vi tri bién, ta co:

a)Po giam bién do :
* D0 gidm bién d) sau nira chu ky:|AA, , = 2”% /r\ﬁ i “ﬂi"
| | t
0 : :
| L\
*Po giam bién dd sau mdi chu ky: [AA = @ \/ | \/ |
| |
* P gidm bién do sau N chu ky: [AA, = A- A, = NAA] e
* Bién d6 con lai sau N chu ky: |A, = A-NAA
* Phén trdm bién do bi gidm sau N chu ki: |H,, = A—ﬁN = A_AAN
A ~ A Ay by = Y AN
* Phan tram bién d6 con lai sau N chuki: |H, = e 1-H,,,
b)Po giam co’ nang:
* Phan tram co nang bi mat sau 1 chu Ki: AW_ 2%
w A
“ o - \ . Y WN AN i
* Phan tram co nang con lai sau N chu ki: |[H,, =—-=
W A
S < C PN A . W - W,
* Phan tram co ndng bi mat (chuyén thanh nhiét) sau N chu ki: |H,,, = W =1-H,,

b) S6 dao déng thwc hién dwoc va thoi gian trong dao dong tat dan:

* S6 dao dong vat thyc hién cho t6i khi ding lai:

N=—-

A kA

AA 41umg

* Thoi gian vat dao dong dén luc dirng lai:

At=N.T = N.Z‘I‘[\/%

c) Vi tri vat dat van téc cuc dai trong nira chu ki dau tién:

c s oas Xs A M v . L pmg
* Tai vi tri do, lyc phuc hoi can bang véi luc can: kx, =pumg — |x, = o
* Van tdc cuc dai tai vi tridé la: [v=w(A-x,)
d) Quiing dudng trong dao dng tit din: |S=2nA-n’AA,,| véi nla sé nira chu Ki.

Cach tim n: Lay =m,p

1/2

-Néup>5sonttrachukila:n=m+1;
-Néup<5sontrachukila:n=m.
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Chii y: Néu A: = m nguyeén, thi khi dirng lai vat sé & VTCB. Khi dé nang lwong cia vat bi

1/2

kAZ
2umg

1
triét tiéu b&i cong cia lwc ma sat: 3 KA? = umgS=|S= (chi diing khi vdt dirng & VTCB )

4. Cac dai lwong trong dao déng tat dan caa con lac don:
a) Giai quyét twong tw nhu con lac 10 xo, thay twong rng A thanh So ; x thanh s ; s = al, So = aol
b) P& duy tri dao dong cin 1 déng co cb cong sudt toi thiéu la:

p_ AW _Wo—Wyl w, :lmglag; W, :lmglaﬁ; T:ZR\F
t N.T 2 2 g

5. Bai toan cong hwong co
A) D06 chénh léch gitra tin s6 riéng fo clia vat va tan sé f clia ngoai luc: A
If - fo| cang nhé thi bién dé dao dong cwdng birc Awp cang lén. Trén
hinh: A1 > Az vi | fi- fol < | fs - fol A
B) D€ cho hé dao déng véi bién do cuc dai hodc rung manh hodc nwéc A
song sanh manh nhat thi xay ra cong hwdng. 0 >

Khidé: f =1f,=T=To <:>E:T0 = van toc khi cdng hwong: |v=—
v

|
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CHUONG 2 : SONG CO
CHU PE 1: PAI CUO'NG VE SONG CO’
1. Khai niém vé séng co, song ngang, séng doc

a. Song co: 1a dao dong co lan truyén trong méi trwong vat chat — khéng truyén dwoc trong
chan khéng

- Khi séng co lan truyén, cdc phdn tir vat chdt chi dao déng tai chd, pha dao dong va ndng luong
séng chuyén doi theo song. Qud trinh truyén séng la qud trinh truyén ndng lwong.

- Trong mdi trwdng ddng tinh va dang hwdng, cdc phdn tir gdn ngudn séng sé nhdn dwoc séng sém
hon (tikc la dao dong nhanh pha hon) cdc phdn tir & xa ngudn.

b. Séng doc: 1a song co c6 phwong dao déng trung véi phwong truyén séng. Séng doc truyén
dwoc trong chdt khi, Iéng, ran. Vi du: Séng 4m khi truyén trong khong khi hay trong chit 16ng.

c. Séng ngang: la séng co c6 phwong dao déng vudng goc véi phwong truyén séng. Song ngang
truyén dwoc trong chdt rdn va trén mdt chdt Iéng. Vi du: Séng trén mit nuwérc.

2. Cac ddc trwng cua séng co’
a. Chu ki (tdn sé séng): 1a dai lwong Khong thay do6i khi séng truyén tir moi trwedng nay sang
moi treong khac.

b. Téc dé truyén séng: 1a toc d6 lan truyén dao dong trong mdi trwedng; phu thudc ban chit moi
trueong (Ve > Vi, > Vi) va nhiét do (nhiét dé6 moi trweong tiang thi téc d6 lan truyén cang nhanh)

c. Bwdc song: |\ =T :% Véiv(m/s); T(s); f(Hz) = A( m) = Quang dwdng truyén song:

- DN1: Buwéc song la khoang cach gitva hai diém gdn nhau nhdt trén cung phwong truyén song
dao dong cung pha nhau.

- DN2: Buéc song la qudng dwong séng lan truyén trong mét chu ki.
* Chu y:

@ Khoang cach giira hai ngon song lién ti€p la 1 ; Khoang cach giita n ngon sénglaj(n-1) 4

3. Phwong trinh song R . . Phuong truyén séng

a. Phwong trinh séng M —om "~ a—on

*Tap hop cdc diém cdch l l i F
déu ngudn séng déu dao déng
cung pha!

‘uo :acos((nt+(p)‘ " :acos(mt+(p—2n:’“)

2nd
u,, =acos(et+ ¢+ T;\M)

|d1'd2|
A

b.Dd léch pha ctia 2 dao ddng tai 2 di€ém cach nguén: |A¢ = 2n

@ Néu hai diém d6 nam trén mot phwong truyén séng va cach nhau mot khoang d thi:|Ag = 27:%

+ Cung pha: Ap =2kn= d=kr (k=1,2,3..).
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+ Ngwocpha: Ap =(2k+1)n=d= (k+%)k (k=0,1,2..).

* Bai toan 1: Cho khodng cach, d6 1éch pha cta 2 di€ém, v1 < v < vz hodc fi < f < f2. Tinh v hoac f:
Dung mdy tinh, bAm MODE ||7 |; nhidp ham f(x) = v hodc f theo 4n x = k ; cho chay nghiém (tw
@ dén [END|[10]; chon STEP| 1] (vi k nguyén), nh4n nghiém f(x) trong khoang ctia v hoic f.
* Bai toan 2: Dé bai nhic dén chiéu truyén séng, biét li do diém nay tim li d6 diém Kia:
Dung dwong tron dé giai véi lwu y: chiéu dao déng ciia cdc phdn tir van 1a chiéu dwong lwong
gidc (ngwoc chiéu kim déng hd) va chiéu truyén séng la chiéu kim déng hé, géc quét = do 1éch

pha:|Ae = o.At= 211% , quy vé cach thirc gidi bai toan dao déng diéu hoa & chuyén dong tron déu

@ Chu y: Trong hién twong truyén song trén soi diy, ddy dwoc kich thich dao déng béi nam
cham dién vdi tdn sé dong dién la f thi tin sd dao dong ctaa day la 2f.

CHU PE 2: SONG AM
1. S6ng am 1a séng co truyén trong cac mdi truedng khi, 1éng, rin (Am khong truyén dwoc trong
chan khong)

#Trong chit khi va chat 16ng, song 4m la séng doc.
@ Trong chit ran, séng Am gdm ca séng ngang va song doc.

2. Am nghe dworc c6 tin s6 tir 16Hz dén 20 000Hz ma tai con nguwdi cdm nhan dwoc. Am nay goi
la am thanh.

< Siéu dm: la sobng 4m c6 tan s6 > 20 000Hz
& Ha am: 1a s6ng 4m c6 tan s6 < 16Hz

3.Nguoén am la cic vt dao déng phat ra 4m.
Dao ddng am 1a dao ddng cwdng bikc c6 tin s6 bang tin s6 clia ngudn phat.

4.Toc d6 truyén am:

@ Trong moi moi tredrng nhat dinh, téc d truyén Am khong dai.

@ Toc toc truyén am phu thudc vao tinh dan hoi, mat do va nhiét do cia moi trueong.

@ T8¢ dO: [Ven > Visng > Vinl. Khi séng dm truyén tir khong khi vao nwéc thi van téc ting bwéc
song tdng.

* Chu y: Thoi gian truyén am trong moi trweong: [t =————| v&i vik va vme la van tdc truyén

am trong khong khi va trong moi truong.

5. Cac dic trweng vat ly ciia dm (tan s6, cwong d6 (hoac mirc cworng A6 4m), nang lwong va do thi
dao dong ctia am)

a. Tdn sé ciia dm: La dic trung quan trong. Khi 4m truyén tir méi tredng nay sang moi treong
khéc thi tin s6 khong ddi, tdc do truyén Am thay déi, budc séng ciia sébng Am thay dai .

W _P C AL aie 1x N < \ s
= e = S : tai mot diém la dai lwvong do bang nang lwgng ma song
am tai qua mét don vi dién tich dit tai diém dd, vuéng goc véi phwong truyén séng trong mot
don vi thoi gian.

+ W (]), P (W) la ning lwong, c6ng suit phat 4m cia ngudn; S (m?) la dién tich mién truyén am.
+V6i song cau thi S 1a dién tich mit ciuS = 4nR2 |— [Khi R tédng k lén thi I giam k2 lin)

b. Cuong dé dm I(W/m?2)
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c. Mirc cwong d6 am:

L
L(dB)= IOIgIl — Il =10"| vé&ilp = 10-12W/m2 la cwong d6 &m chuin.

0 0

I I AL ‘
AL(dB)=L,-L, =10lg-2| — |-2=10"| — |Khi I tding 10" lén thi L tdng thém 10n (dB),

1 1

* Chu y: Khi hai 4am chéch léch nhau Lz - L1 = 10n (dB) thi Iz = 10n.I; = a.l1 ta n6i: s6 ngudn dm
bdy gio da tang gdp a ldn so véi s6 ngudn dm liic dau.

L —101g 2201 R 5 [Ri [B o1
L,—-L, =10lg2=20lg—| — |—L= |2 =\10
I R R, \I,

1 2

Chu y cac cong thirc toan: |lg10X =X \a =lgx =>x =102

a
; |lg—=Iga—lgb
gb g &

6. Dac trwng sinh li cia Am: (3 dic trung 12 dd cao, dd to va Am sic)

- P cao clia Am gan lién vdi tdn sé ciia am. (D6 cao ciia dm tdng theo tdn sé dm)

- D0 to clia Am 12 dic trung gan lién véi mire cworng dd Am. (D4 to tdng theo mikc cwdng dd dm)

- Am sdc gin lién v&i do thi dao déng am, gitip ta phdn biét duoc cdc dm phdt ra tir cdc ngudn
dm, nhac cu khdc nhau. Am sdc phu thuéc vao tdn sé va bién dé cua cdc hoa dm.

CHU PE 3: GIAO THOA SONG
1. Hién twong giao thoa séng: la sy tong hop cla 2 hay nhiéu song két
hop trong khong gian, trong d6 c6 nhitng chd bién do séng dwoc ting
cwong (cwe dai giao thoa) hoic triét tiéu (cwc tiéu giao thoa). Hién
twong giao thoa la hién twong dac trueng cua séng.

7

#5;;:;

7

2. Piéu kién giao thoa: Hai nguon séng phat ra hai séng ciing tdn sé va
¢6 hiéu sé pha khéng doi theo thoi gian goi 1a hai nguon két hop.

k= -

3. Li thuyét giao thoa: Giao thoa cua hai séng phat ra tir hai nguén séng
két hop S1, Sz cach nhau mot khoang [
Xét 2 ngudn : u, = A cos(wt+¢, ) va u, = A,cos(wt+¢,)
V6i Ap =@, — ¢, :1a dd 1éch pha cia hai nguon.
- Phwong trinh séng tai M do hai song tir hai nguon truyén téi:

Uy = A1008(®t+(p1-2n%j va Uy, = Azcos[ootﬂp2 -an—;j

- Phwong trinh giao thoa tai M: um = usm + uzm (1dp phwong trinh nay bdng mdy tinh véi thao tdc
giéng nhw téng hop hai dao déng) M
> Do l1éch pha cuia hai song tir hai nguén dén M: h

21
APy =@y - @y = 7(d1 -d,)+A@| (1) . S2

> Bién d) dao dong tai M: |AZ = AZ + A2 +2A A cos(Ag,)| (2)

. " A
» Hiéu dwong di cua séng tir hai nguén dén M: |d, -d, =(Ag,, - A(p)z— (3)
T
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4. Hai nguén cung bién do: u, = Acos(wt +¢, ) va u, = Acos(wt +¢, )

- Phwong trinh giao thoa song tai M: |u,, = ZACOS[H% + AT@} cos{wt -T dy ;:dz + & er(pz }

d-d A
> [Bién d6 dao dong tai M: A, = 2ACOS{R% +7(p} (1)

» Hiéu dwong di ciia hai song dén M: d, -d, = (Ag,, -A(p)2i (2)
T

s Khl A(PM = 2kﬂ: f— d1 ‘d2 = k}\'A_(p}\ thi AMmax= ZA;

@ Khi Ag,, =(2k+1)n =|d, -d, =(k+%j)\-A—(p thi AMmin = 0,

2m
> S6 diém (hoic s6 dwong) dao dong cwe dai, cwc tiéu trén doan S;1S::
. | Ag I Ag
* €0 jl——+—<k<+—+—— keZ
S0 cuc dai. o, 1 os ( )
. . | 1 Agp | 1 Agp
* S6 jou |-————+—<k<+——=+— (keZ
S0 cuc tiéu. PR 1 2 o, ( )

*Chu y: Khéng tinh hai ngudén vi nguén la diém ddc biét khéng phdi la diém cwc dai hodc cuec tiéu.

4 Hai nguén cung bién dd, cung pha: u, = u, = Acos(wz +¢)

+ Néu O 12 trung diém cua doan S;S; thi tai O hodc cic di€ém nam trén dudng trung truc cla
doan $1S; sé dao dong v¢i bién dd cwe dai va bang: Ammax = 2A.

+Khi Ag,, =2kz = thi Ammax = 2A;

Khi Ap,, =(2k+)7z =|d,-d, = (k+%j)\ thi AMmin = 0.

4 Hai ngudn cung bién d6, ngwoc pha: Ap =+n; A, =2A

cos(n d,-d, izj
A 2

Trong treong hop hai nguén dao dong ngwoc pha nhau thi nhirng két =1 ¥
qua vé giao thoa sé “ngwerc lai” véi két qua thu dwgc khi hai nguon dao =2 \ i

dong cung pha.
+ Néu O 1a trung diém cta doan S;S; thi tai O hodc cic diém ndm s+
trén duwong trung trwc cia doan S1S; s€ dao dong véi bién do cwc

tiéu va bang: Ammin = 0. )i

Khi d1 - d2 = (k + %j}\ thi AMmax = 2A.

d, -d
4 Hai ngudn cung bién dé, vuéng pha: Ag =+(2k +1)g; A, =2A cos[n#ig)

+ Néu O 13 trung diém ctia doan $1S; thi tai O hodc cac diém nam trén dwdng trung truc cia
doan S1S2 sé dao dong v&i bién do: A, = AV2.

R n . o e A 1 l
+ SO0 diém dao dong cwc dai = SO diém cuc tiéu trén doan S1S2: |-— 2 <k< 2
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Cach tim nhanh sé di€ém cwc tri khi 2 nguén cung (hoic ngworc) pha:

Taldy: $S1Sz/A = m, p (m nguyén dwong, p phan thip phan sau diu phiy)
* Xét hai nguon cung pha:

-Khip=0:s06 cwcdaila: 2m - 1 ; s6 cuc ti€u la 2m

-Khip=0:s6 cwc daila: 2m + 1; s6 cyc ti€u la 2m (khi p < 5) hodc 2m+2 (khip > 5)
* Khi hai nguén ngwec pha : két qua sé “ngwerc lai” véi hai nguén cing pha.

* Bai todn 1: Mudn biét tai diém M c6 hiéu khoang cach dén hai nguon la: d, -d, = Ad, thudc
n . n e Ad
van cuc dai hay van cuec tiéu, ta xét ti s - =k:

+ Néu k nguyén thi M thudc van cwe dai bdc k. Vi du: k=2 — M thudc van cuc dai bic 2.
+ Néu k bdn nguyén thi M thudc van cwc tiéu thir k + 1. VD: k= 2,5 — M thudc van cuc tiéu thir
3.

* Bai todn 2: Néu hai diém M va M' nam trén hai vain giao thoa cling loai bac k va bac k' thi
. [Ms,-Ms, =kx
taco: | . .
M'S, - M'S, = kA
con néu cung la s6 ban nguyén thi cac van d6 1a van cwee tiéu.

. Sau d6, néu biét k va k' cuing la sé nguyén thi cac van do la van cwce dai

* Bai todn 3: Mu0n tim van tdc truyén séng v hodc tan so f khi biét diém M dao dong véi bién
dé cwc dai, biét hiéu khoang célch|d1 - d2| va gitta M v&i dwong trung truc cua S1Sz ¢6 N day cuc

dai khéc. Ta cé: [d, -d,|= ki =k.¥ =(N+I)¥ > vhoicf.

& Chu y: Trén S1S2 khodng cdch giira hai diém cwc dai (hodc £ %
¥ 7
. o o1 A - . - " e
hai cwc tiéu) gdn nhau nhdt la =; khodng cdch giita mot e A
2 s 4 NS AN
042 . o R A S1e, N0 ;J *'-.S
diém cuwc dai va mét diém cuc tiéu ké né la Z oo SN Ty

+* MOT SO DANG TOAN GIAO THOA
DANG 1: Tim s6 diém dao déng véi bién d6 cuc dai, cwe ti€u giira hai di€ém M,
N bat ky
Hai diém M, N cach hai nguén S, Sz 1an lwot 1a dim, d2m, d1n, d2n.
Ta dat Adm = dim- d2m ; Adn = din - d2n va gid stit: Adm < Adn

o Cucdai |2 22 Al A¢
A 27 A 27
[} Cu-‘c tie;‘)u M_M_l+%<k<ﬂ_l+%
- | A 2 2r A 2 2z

DANG 2:.Tim s6 diém cwc dai, cuc ti€u trén dwong tron tim O thudéc dwon
thang chira hai nguén, c6 ban kinh tuy v hoac elip nhan hai nguén AB lam hai

Ta tim dworc s6 diém cwc dai hodc cuc tiéu trén doan AB 1a k. Do mdi dwong
hypebol cit elip tai hai diém — s6 diém cuc dai hodc cuc tiéu trén elip 1a 2k.
> Trén dwong tron tim O thuéc dwong thang chira hai nguén, cé ban
Kinh tuy y:

P

tiéu diém
> Trén elip nhan hai nguén AB lam hai tiéu diém: 'e
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Twong tw nhw dudng elip, ta tim dwoc s6 diém cwc dai hodc cuc tiéu trén doan thang dwoc ‘
gi¢i han béi dwong kinh cia dwdong tron va hai di€ém ngudén nhw cach tim
gitra hai diém M,N (dang 1) r6i nhan 2. Xét xem hai diém dau mat ctia doan 2
thang gi¢i han do6 c6 phai 1a diém cwc dai hodc cuc tiéu hay khong, vi hai >
Sy}

diém dé sé tiép xuc vdi dwong tron khi dwong cong hypebol di qua hai
diém do, néu c6 1 diém tiép xuc ta 1dy téng s6 diém da nhan 2 trir 1; néu 2
diém 14y tong s6 trir 2 — s6 diém cwc dai hodc cwc ti€u trén dwong tron.

M

/

/

DANG 3: Xac dinh khoang cach ngin nhit hoic 16'n nhit dé théa yéu ciu

bai toan.

* Bai toan: Xdc dinh khodng cdch ngdn nhdt hodc 16'n nhdt tai mét diém M.
trén dworng thang di qua mét nguon S1 hodc Sz va vuéng géc véi S1Sz.

+ Xét hai nguon cung pha:
Gia str tai M c6 dao dong véi bién db cwe dai.
- Khi |k|=1 thi: Khodng cdch I6n nhdt tir mot diém M dén hai ngudn 1a :
d1max= MS1

d2-di=2A va d? =(S,S,)" —d? > dimax

- Khi |k|=Kk,,, thi: Khodng cdch ngdn nhdt tr mét diém M’ dén hai

nguon la: dimin= M’S1

Tir cong thirc :# <k < % v0i K| =Ky — dimin=M’S1

Lwu y : Véi hai ngudn ngworc pha va tai M dao dong véi bién do cwe tiéu
ta lam twong tu.
* Cac bai toan khac: Str dung cong thirc tinh hiéu dwong di va két hgp mai lién hé hinh hoc gitra
d1va dz véi cac yéu to khac trong bai toan dé giai (lién hé gitra cdc canh trong tam gidc vudng).

DANG 4: Tim vi tri diém M trén dwong trung trwce ciia AB, dao dong cung
pha hodc ngwoc pha véi hai nguén A, B.

Gia st hai nguon cung pha c6 dang: u, = u, = Acoswt
* Cach 1: Dung phwong trinh song.

- +
Phwong trinh séng tai M la: |u,, = 2Acos{n %} cos{mt -T £l kdz }

» Néu M dao dong cung pha véi Sy, Sz thi: © d,+d, _ 2kn —d, +d, =2kA
A
Vi M nam trén dwong trung trec nén di = dz, tacé: d =d, =d, =kA
T hinh vé ta cé: d > E: kA > E: k ZE (k € Z)= Kmin
2 2 2 u
- dmin = kmin/1 X
2
Theo hinh vé ta c6: x—OM — dz_(%j (ditukicn: d = %) A E B
Xmin Khi dmin. TU diéu kién trén, ta tim dwoc: d.;, =K, ;,4 = Xmin
» Néu M dao dong ngwoc pha véi Sy, Sz thi: © d, jl_ d - (2k + 1)m, suyra: d, +d, = (2k +1)i
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A

Vi M ndm trén dwong trung trecnénta cé: d =d, =d, = (2k +1)—

Twong tw trén, ta tim dwo'c dmin Va Xmin

* Cach 2: Giai nhanh

- Piém cung pha gin nhat: k= a+ 1

- biém cung phathitn: k= a+n

- biém ngwoc pha gdn nhat: k=a + 0,5
- Piém nguwoc phathin: k=a+n-0,5

TaCé: k= Ejklamtﬂ‘)nza —>
24

DANG 5: Xac dinh s6 diém cung pha, ngwoc pha véi hai nguén S;, S; giitra hai
diém MN trén dwong trung trwc

2 2
Tacé: k= 252 . dy = 0M2+(3182j sdy = 0N2+(ﬁj M
22 2 2 C
- Cung pha khi: k, =—* ; k, _Oy S *Sy
A A 0
_ d,, d,
- Ngwoc pha khi: k,, +0,5=—"" ; k,+0,5=—" N
A A

Tir k va ky = s6 diém trén OM = a
Tir k va ky = s6 diém trén ON =b
e Né&uM, N cung phia = s8 diém trén MN : |a—b|

e Né&u M, N khac phia = s6 diém trén MN : a+b (cung trir, khac cong!!!)

Ngodai ra, ta ciing cé thé sir dung phwong trinh séng va tinh chdt hinh hoc dé€ gidi todn.

CHU PE 4: SONG DUNG

1. Phan xa song: p |> n
<« Khi phan xa trén vat can cé dinh, song phan xa

cung tan s, cung bwéc song va luén luén ngwoec pha P A - %]' l T
v(&1i song toi. 3

@ Khi phan xa trén vat can tw do, séng phan xa cung P D Q

tan s6, cung bwdc séng va luén ludn cung pha véi Wan'

séng toi. Q PQ

2. Hién twong tao ra séng dirng: Séng téi va séng phan xa truyén theo cung mot phwong, thi c6
thé giao thoa véi nhau, va tao ra mot hé séng dirng. Trong séng dirng c6 mét s6 diém [udn ludn
ditng yén goi la niit, va mot s6 diém [udn ludn dao ddng véi bién dé cuc dai goi la bung séng.

3. Pac diém cia séng dirng: bung séng bung séng
@ Pdu cd dinh hodc ddu dao djng nhé 1a ndt séng. /', VAN
Ddu tw do 1a bung séng. A N/ AN/
2 2 . e p ” . e e \ nitséng o b /7 h \ /oy nitsing o
@ Khodng cdch hai diém niit hodc hai diém bung / & N/ Vi AN
qan nhau nhdtla: E . “nit séng SN ?,-"! L I\i T,". ,
7 3 - Y . e ; E \ . . : i ‘\\\‘ /"" : . .: .\\\. ) ,/.’
& Khodng cdch giita diém bung va diém nit gdn | ; l/ | ; l
A, ! bung séng ! | bung séng
e N b * . ........,' ..........,‘
nhau nhdt 1a: s Lbé séng 10 séng 166 sing 1b6 stng

@ Néu séng téi va séng phdn xa cé bién do A (bang bién do ctia ngudn) thi bién dé dao dong tai
diém bung la 2A , bé rong ctia bung song la 4A.
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& Khoang thoi gian gitra hai lan soi diy cang ngang (cac phan tir di qua VTCB) 1a T/2.

- Vi tri cac diém dao dong cung pha, ngwoc pha:
+ Cdc diém déi xirng qua mét bung thi cung pha (d6i xitng v&i nhau qua duwdng thang di qua
bung séng va vudng géc véi phwong truyén séng). Cdc diém déi xirng véi nhau qua mét nut thi
dao déng ngworc pha.
+ Cac diém thudc cung mét bé séng (khoang gitra hai nut lién tiép) thi dao déng cting pha vi tai
d6 phwong trinh bién dd khong ddi ddu. Cac diém nam & hai phia ctia mét niit thi dao dong
ngwgrc pha vi tai d6 phwong trinh bién dé do6i ddu khi qua nut.

@ |Cdc diém trén soi ddy dan hdi khi c6 séng dirng 6n dinh chi cé thé ciing hodc ngwoc phal

u

Hinh vé:

- M, P d6i xtng qua bung B nén
cing pha dac déng Dé thiy
phuwong trinh bién d6 cia M va P
cling diu. Suy ra, M va P dao ddng
clng pha.

- M, Q d6i ximg qua nit N nén
ngwoc pha dao déng. Dé thiy
phuwong trinh bién d6 cia M va Q
ngwoe ddu nhau. Suy ra M va Q dao
déng ngwoc pha.

4. Diéu kién dé c6 séng dirng:

* s0 b6 song = sé bung séng = k

a) Trwong hop hai dau day co dinh (nut): |/ = kX (keN") )
2 *sonatsong =k + 1

-

Apax = 20

- fk=kzl€—>

m min min

frn =~ —[f = Kf
20

:>|f :fk+1'fk|

Trwong hop tin sé do day dan phat ra (hai dau co dinh):
v
f=k—.
20

1 A o em Y

Ungvéi: k=1= am phatraadm cobancétanso f, = >7
k=2,3,4...c6 cAc hoa 4m bic 2 (tan s6 2f1), bac 3 (tan sé 3f1)...

Vdy: Tan sé trén ddy 2 dau cé dinh ti 1¢ vo'i cdc s6 nguyén lién tiép: 1, 2, 3, ...

b) Trwdng hop mot dau la nit, mot diau 1a bung:

A *s6 b6 séng = k
(=(@2k+1)= (keN)|; |  Sorosong ,
( )4( eN) * s0 bung song = s6 nutsong=k + 1

Aoy =40

\'
- f, =(2k+1)——>
‘ ( )4€ min

|:> f :fk+1'fk

\
frin =— —|f, = Ck+1)f
min 4/ |k ( ) min 2
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Trwong hop tin sé do 6ng sao phat ra (mot diu kin, mot dau hé)

V
f=02k+1)—
( )4f

€ J A 7 A 2 A ~ \ - .
Ungvéik=0= am phatraam cobancotanso f, = m B B B B

k=1,2,3...c6 cAc hoa 4m bic 3 (tan s6 3f1), bac 5 (tan sé 5f1)...
Vdy: Tan sé trén ddy 1 ddu cé dinh ti 1¢ véi cdc s6 nguyén Ié lién tiép: 1, 3, 5, ...

5.Bién dd tai 1 di€ém trong séng dirng

@ Véi x 1a khoang cach tir M dén dau nit song thi bién do:

A, =2Alsin(2m %)
& V&i x 1a khoang cach tir M dén dau bung song thi bién do:
A, =2A cos(2n§)

* Cdc diém c6 cung bién d6 (khdng ké diém bung va diém niit)
cdch déu nhau mét khodng A/4. Néu A 1a bién d6 séng & nguodn thi bién dé6 dao dong tai cac
diém nay séla A; = A2

A2 ym ---------- é ________ = --------- = ________ _ ____________________________________
\LW\/\/\/
A4 Af4 i

6* *, Van tdc truyén song trén diy: phu thudc vao lwc cing diy F va mit do khoi lwong trén

, F m
mot don vi chiéudai x4.Tacé: [v=_[—|;Voi MZT'
N,M :
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CHUONG 3 : DONG DIEN XOAY CHIEU
CHU PE 1: CAC LOAI POAN MACH
DANG 1: Viét biéu thirc cwong dd dong dién va dién a

1. Biéu thirc dién ap xoay chiéu: 2. Biéu thirc cworng d6 dong dién:
u(t) = Uocos(wt + @u) i(t) = Iocos(wt + i)
u(t): dién ap tic thoi (V) i(t): cwong do dong dién tirc thoi (A)
Uo: dién ap cuc dai (V) Io: cwong do dong dién cyc dai (A)
@u: pha ban dau cua dién ap. @i: pha ban dau cua cwong d6 dong dién.

3. Cac gia tri hiéu dung: U=

Yo vy 12 to
%(V), |—\/§(A)

4, Cacloai doan mach:

-

Up

Trréng hop Z1 > Zo Tredng hop £ < Zi

- Dién 4p hiéu dung: |U=JUZ +(U_-U.)* =I\R*+(Z_-Z.)* = 1.Z|;

Véi |2=/R?+(Z, -Z.)?|: goi 12 tdng tré ctia doan mach RLC.
Chii y: Néu trong mach khéng cé dung cu nao thi coi nhw “tré khdng” ctia né bang khéng.

- Cworng @6 hiéudung: || U _U: _ U, _Uc|; - Cwong dd cwcdai: || = Yo _Yr, _ Y _Ye

tang = ZL'ZC = UL'UC — UOL 'Uoc o
R U Uge

- Do léch pha ¢ gittra u va i:

+ Néu doan mach c6 tinh cam Khang, tirc 1a Zi. > Z¢ thi ¢ > 0: u sé'm pha hon i.
+ Néu doan mach c6 tinh dung khang, tirc 1a Z;, < Zc thi ¢ <0 : u tré pha hon i.

5. Viét biéu thirc dién ap va cwong d6 dong dién:
- Néui = Ipcos(mt + ;) thi u = Ugcos(wt + @i + ¢).
- Néu u = Ugcos(ot + ¢u) thi i=Ipcos(wt + Qu - ¢).
Chiiy: Ta ciing cé thé sir dung mdy tinh dé gidi nhanh chdng dang todn nay:

An: [MODE] [2]; [SHIFT] [MODE] [4] :
- Tim t8ng tré Z va géc 1éch pha ¢: nhap may 1énh [R +(Z_-Z.)i]
u — UOZ(PU

Z [R+(Z -2.)i]
- Cho i(t) viét u(t) ta thwc hién phép nhan hai sé phtrc: u=i.z = 049, X{R +(Z, -ZC)i}

- Cho u(t) viét i(t) ta thwc hién phép chia hai s6 phic: i=

- Cho uam(t) ; ums(t) viét uag(t) ta thuwc hién phép cdng hai s6 phirc: nhw tong hop hai dao dong.
Thao tac cudi : [SHIFT] [2] [3] [=]
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DANG 2: Cong suat cuia dong dién xoay chiéu - Hé s6 cong suat.

e rin , A o U*R
- Cong suat tiéu thu cua mach dién xoay chiéu: hay P=RIZ=Url= T

R _ U, Uxr P
- Hé s6 cong suit: COS(P_E_ U B U, U.l

* Y nghia ctia hé sé cong suit coso :

U 2
- Khi cos = 1 (¢ = 0): mach chi cé R, hodc mach RLC cé cong hwéng dién. LiGc d6: P = Ppax=Ul = —.

-Khicosp=0 (¢ = ig): Mach chi cé L, hodc C, hodc c6 cd L va € ma khéng c6 R . Lic d6: P = Ppin = 0.

- Nang cao hé s6 cong suit cose dé giadm cwong dé dong dién nham gidm hao phi dién ndng trén
dwong ddy tdi dién. Hé s6 cong suit ciia cac thiét bi dién quy dinh phai > 0,85.

DANG 3: Quan hé giira cdc gia tri hiéu dung
U, -U U
- Str dung cong thirc: u? = UR2 +(U, - UC)Z; tanp = LU—C ; COSQ = TR
R

- St dung cac cong thirc cho tirng loai doan mach = Giai cac phwong trinh dé tim: Ug, U, ,U....

- Hodc str dung gidn d6 vecto Fresnel két hop dinh 1i ham s6 cosin (hodc sin) va cac hé thic
lwrong trong tam giac dé tinh U, U, , U, U...

- Hién twong dodn mach: Toan b dong dién khong di qua phan t&r Z, madi A <1 B |
qua day ndi AB nén khi c6 hién twgng doan mach & phan tir nao ta c6 thé
xem nhw khong cé (khuyét) phian tir dé trong mach.

* Bai toan 1: Néu c6 mét sw thay doi cia mot phin ti nao dé (R, L hay C) thi tong trd Z thay doi,
ma dién ap toan mach khoéng doi nén cwong do dong thay déi va kéo theo dién ap trén tirng
phin t cling thay d6i, song véi nhivng phan tir khong bién thién, du dién ap cta ching cé thay
d6i thi ti 1& dién 4p gitra chung van khong doi.
w e i s o1a Y a e oo Up U
Vi du: Phin tit C thay di thi ti 16 —R khéng d6i, nghia la: —'R =R
U Uy U
* Bai toan 2: Khi mic lan lwet R, L, C vao mot hiéu dién thé xoay chiéu 6n dinh thi cwdng do
hiéu dung Ian lwot 13 Iy, Iz, Is. Khi mic mach goém RLC néi ti€p vao hiéu dién thé trén thi cwong
U U _ u _ 1

el BRI

* Bai toan 3: Khi cudn day cé dién tré thuin r ta xem mach méi nhw mach RrLC mic néi
tiép va khao sat twong tw mach RLC ndi tiép.

r.L L

i T
- Cudn day cé diéntrér# 0 ~ - thi cudn day twong dwong - -
- Dién tré thudn twong dwong la: R+ r;
-Pign dp|U = \[(Ug +U,)* + (U, -Uc)’ | (hay |Z= J(R+1) +(Z,-Zc) ) ;

, +R Z -Z
- Céng sudt toan mach: |P = U.l.cosp = (R +r)I?| (hay |cosp = rT [[tanp = —=——<

do6 hiéu dung qua mach bang:

—
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DANG 4: Quan hé giira cac gia tri tirc thoi.

Khi gia thiét cho tai thoi di€ém t mot gia tri dién 4p hay cwong dd dong dién nao do thi ta

phai hiéu d6 la cac gia tri tirc thoi.
. Ug | . u U
*( doanmachR: |—%--=0|(vilR=-F}=-=%)
U, I i
iZu’ uz i
* 0 doan mach L (hodc doan mach C, hoac doanmach LC): |5 +—=1=—-t+—-=2
IO UOL UL I
-2 2 2 -2 -2 2 2 .2
i u ug i L u u i
eTuong ty: |5 +—==1=>—"S+—-=2va |-+ =1 L —=2
IO UOC UC I IO UOLC ULC I
R 2 2 2 2 2
Lo u Ug, L i® U T - JuE o
FVii=-FX; | = Ro va — +—+=1nénta con c6: | —X —=1va|—=X ¢ =1
R R IO oL UOR UOL UOR UOC

@ Hai dién dp u; va uc nguwoc pha nhau, gia st {2, = nZc — uy, = - n.ug

. u u u u
*Camachtaludén cé:|U=u, +u +u.fli=—B=#-t#-C=%—
Rz Z. Z
V1l oY lopgmEt L,y
Us o Ug o Uy 2
* Cong sudt tirc thoi:

p=u.i=U]I,cos(ot).cos(mt+ @)= l U I, cosp + % U, ,cos(2mt + @) = Ulcosp + Ulcos(2mt + @)

Biéu thirc ding Biéu thirc sai
Tirc thoi =iy =i =g =g +i +ig
Hiéu dung =1, =1_=1
Tic thoi U=ug+u, +u. U=Ug =U_ =U¢
Hiéu dung U=\/U;+(UL-UC)2 va U>U, U=U;+U +U; va U<U,
Véc to U=U,+U_+U,
Tirc thoi i = Ur i:i;i:u—c;lzﬂ
R Z Z. z
Hiéu dung |:H:UR _U, _U.
Z R 2z Z
Do léch pha _gg@gg o<

- Trang 37/73 -



Téng hop kién thirc Vatly 12 DONG DIEN XOAY CHIEU

Dang todn lién quan dén dworng tron lwong gidc

1. Tinh th¢i gian dén huynh quang sang va tat :
Khi ddt dién ap u = Ugcos(mt + ¢y) vao hai dau béng deén, biét den chi sang lén khi u 2 U,

* Trong mét chu ky :

e 4 U
@ Thoi gian den sang: |At, = —arccos —
w

0

Hay bdm mdy: |At, = A ost
w

0

* Trong khoang th¢i gian t = nT :
- Thoi gian den sang: t, = n.At,

- Thoi gian dén tét: t; = n.At, =t-t

2. St dung goc quét Ag = w.At dé gidi dang todn tim dién ap va cwong dé dong dién tai thoi
diém: t2 = t1 + At.

3. S6 lAn doi chiéu dong dién

@ Dong dién i = locos(2nft + ¢i): Trong mét chu ki d6i chiéu 2 lan, mdi gidy déi chiéu 2f lan.
@ Nhuwng néu ¢; = /2 thi chi gidy ddu tién déi chiéu 2f - 1 ldn, cic gidy sau doi chiéu 2f

DANG 5: Cong hwéng dién

1

a. Khi xay ra cong hwéng thi: |Z, = Z.| (UL = Uc) hay |0, = — — LCo,” =1
Khixay ra cong hwong L c|( ) hay |o, \/E 0
»~ , \ 7 3 ZL
@ Lwu y: Trong cac trwong hop khac thi: |o = o, =
C
b. Cac biéu hién cia cong hwdng dién:
2
U U
7 =Zmin=R ; Urmax =U; Imax:_;Pmax:_;COS =1;¢=0
R R R ¢ ¢

@ Lwu y: Trong cac tredng hop khac thi cdng suit cia mach dwoc tinh bang:

P=I’R=—R=—.—=—.c08°¢ =P __.cos’p|=

P=P_ .cosp

c. Pwong cong cong hwéong ciia doan mach RLC:
@ R cang lon thi cong hwédng cang khong ro nét.
@ DJ chénh léch [f -f,, | cang nhé thi I cang 1on.

d. Lién hé giira Z va tan sé f : fy 1a tin so ldc cong hudng .
@ Khi f < fcn : Mach ¢6 tinh dung khang, Z va f nghich bién.
@ Khi f > fcn : Mach ¢6 tinh cam khang, Z va f déng bién.
e. Hé qua:
& Khi ® = o1 hoac ® = w2 thi I (hodc P; Ur) nhw nhau, véi o =

Och thi Imax (hodc Pmax; Urmax) ta cO: |@y, = ,,fcola)z hay [f,, = Jf.f,
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Chu y:
¢ Ap dung hién twong cong huéng dé tim L, C, f khi:
- SO chi ampe ké cuc dai.
- Cuwong do dong dién va dién ap dong pha (¢ =0).
- Hé s6 cong suit cwc dai, cong sut tiéu thu cuc dai.
¢ Né&u dé bai yéu cAu mac thém tu C; v&i C1 d€ mach xay ra cong hudng, tim cdch miac va tinh
Cz talam nhuw sau:
* Khi mach xay ra cong hwéng thi Zewa = Zi
*So sanh gia tri Z. (luc nay la Zcia ) va Zc1

o . 1
TNéuZ.>Zc1 (Ca<Ci) =>C2ghépntCi > 72, =Z,,-Z. —>C, =
.
C,
> N& z _ ch-zcm _ 1
NéuZ <Zc1 (Ca>C1) =C2ghépssC > 2, =—————>C, =
ch -Loy ZCz NO)
¢ Bang ghép linh kién:
Ghép nii tiép Ghép song song
R=R,+R R, : : + : + +
=R+Rs+........+R, — =t —
R RI R! n
1 1 1 1
Zi=Z+ Zinh A Ty Z. 7.z, Tzl
1 1 1 1
I_=L|+L3+L3+...+I_,, —_— = — 4 ...... + —
L LI L! Lu
Ze=Zo+imt. .+l 1 1 1 1
111 l 7 gz g et
—_—=_ 44 4 [ il Z‘('! Cn
C CI ':‘_"3 ':‘_":u CI:CI|+CI3+C3+...+C,|

DANG 6: Giai toan dién xoay chiéu bang gian do vécto
A R L C
Xét mach R,L,C mac ndi ti€p nhw hinh vé : f - M. oy N. ” #B

1. Cach vé gian do vécto budc: dung qui tic hinh binh hanh (it ding)
2. Cach vé gian do vécto trwot: dung qui tac da giac (thwong ding)

* Chon truc ndm ngang 1a truc dong dién, diém d4u mach lam
goc (d6 la diém 0).

* Vé 1an lwot cac vécto biéu dién cac dién ap, 1an lwot tir O
sang S ndi dudi nhau theo nguyén tic: R - ngang; L - 1én; C -
xuong.

* NOi cac diém trén gidn d6 c6 lién quan dén dir kién cta bai

A

toan. X
* Biéu dién cac s liéu 1én gian do.
* Dwa vao cac hé thirc lwgng trong tam gidc, cdc ham s6 sin va cosin, A
cac cong thirc toan hoc dé tim cac dién ap hodc géc chwa biét. )
3. Mot sd lwu y b
- Hé thirc lwong trong tam giac: % |
o a b c o
a. Pinh ly ham s6 sin: — = =— c b B C
sinA_sinB_sinC| 4 RS
-
2 kS
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b. Pinh Iy ham s6 cosin: |a® =b*+c” —2bccos A
- Hé thirc lwong trong tam giac vuong: Cho tam giac vuong ABC vudng tai A, dwong cao AH = h,
BC=b,AC=b,AB=c, CH=Db', BH = ¢’, ta c6 cac hé thirc sau:

b*=ab";¢*=ac; h*=b'c; bc=ah; iz:iz+i2
h b ¢

Vi du rng dung hé thirc dwong cao trong tam giac
vuong : Cho mach dién nhuw hinh vé.

C R L
- Néu bai toan cho Uam va Ung; biét uany va ump vudng pha A /_“_I\o/l_:_l.\l_/m\_; B

v&inhau. Tinh Uun
Tacé: h®=b'c’ - Uz =U,_.U.—> Uun = Ur
- Néu bai toan cho Uan va Uwmsg ; biét uan va umg vudng pha véi nhau. Tinh Uumn
1 1 1 1 1 1

Tach: S =—+— > —= +
2 2 2 2 2 2
h?2 b c Uz w3, U3,

— Umn = Ur

= Bai todn 1: Lién quan dén dé léch pha

a. Trweong hop 1: P1-9p = +A¢@ (d6 1éch pha cua hai doan mach & trén cung mdt mach dién),
Khi do:
v' Néu A¢ =0 (hai dién ap dong pha) thi ¢, = ¢, = tang, = tang,

Liic nay ta cé thé céng cdc bién do dién dp thanh phdn: U=U, + U, =7=7,+7;

v Néu Ap = g (hai dién ap vuéng pha), ta cé: |tane,.tang, = -1

, , tang, - t e
v NEu Ag bitki thi: tanAe = Rl i hodc dung gian do vecto.

1+ tang,tang,

b. Trwong hop 2: (¢, +¢, = g = tan@,.tang, =1

c. Trwong hop 3: ‘(pl‘ +‘(p2‘ = g: tan,.tang, = =1

= Bai toan 2: U'ng dung gidi bai todn hép den
a. Trweong hop 1: Néu u va i cung pha thi trong hop den cé duy nhit mét dién tré R hay c6 da ba
phén tr dién R, L, C nhwng Z, = Zc.
b. Trwong hep 2: Néu u va i vuéng pha nhau thi trong hop den khong c6 dién tré thuan, c6 cuén
day tw cam L, c6 tu dién C hodc c6 ca hai.
c. Treorng hop 3: Néu u sém (hodc tré) pha hon i mot géc nhon thi trong mach c6 dién tré R va
cudn diy tw cdm L, hodc ca ba phan t dién R, L, C nhung Zy, > Z¢ (hodc Z¢ > Z1)
* Trong mot trrong hop don gian: dung may tinh

“TinhZ: Z =2 = Yol (Phép CHIA hai s& phikc)
I (I, Z¢)

Nhap may: [Ug SHIFT(-)] ked [Iqo SHIFTI () ki | I

-Véitdng tro phiec: Z = R+(Z —Z: )i nghiala c6 dang (a + bi). véia = R; b = (Z1-Zc)
- Chuyén tir dang AZ ¢ sang dang: a + bi : bAm [SHIFT E

DANG 7: Bai toan cwc tri
Bai toan tim gia tri 1&n nhat va nhoé nhat cia mot dai lwong vat li khi c6 mot yéu to bién
thién ma diau hiéu nhin biét Khéng giong v&i cac biéu hién quen thudc ctia cdng hwéong
dién thi ta chon mot trong cic phwong phap sau dé giai:
- PP1: Dung dao ham:
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Xét ham s6 y = f(x); (x € R) c6 dao ham tai x = X, va lién tuc trong khoang chira x,. Néu
ham sé dat cwc tri tai x =X, thi f'(x0) = 0.Va:

+ Néu f”(%o) > 0 thi x, 13 di€ém cuec tiéuy;

+ Néu f”(x,) < 0 thi x, 12 diém cuc dai.
- PP2: Dung tinh chit ctia tam thirc bac hai: Xéty = ax2 + bx + c.

A

+Vé’1a>0:Ym1nkh1X =- Véy L=
CT 23 min da
Véia<0 khi x ay A

+ Véia < 0: ymax khi =-—va =-—.
CT 22 max 4a

i - b . 1
* Lwy y: Hai nghiém x1, x2 thoa Viet: X, +X, =-—;do do |X¢; = E(Xl +X,)|.
a

- PP3: Dung bit dang thirc Cauchy: a + b > 2 \/E (a, b dwong) ;
+ D4u “=" xay ra khi a = b, can chon a va b sao cho tich a.b = const.
+ Khi tich 2 s6 khéng d6i, tdng nhé nhit khi 2 s6 bang nhau.
Khi téng 2 s6 khong ddi, tich 2 s6 16m nhat khi 2 s6 bang nhau.

B ST S b Lo, . b b
* Lwy y: Ham s0 kiéu phan thirc: y=ax+—.Cuctricuay dng voi ax = — —> X = ,[—;
X x ¢ \a

Hai nghiém x1,x2 théa: X;.X, = —; do do|Xcr = XX, |.

b
a

* Chu y: Trong cdc bai todn cwc tri dién xoay chiéu, mdc du cdc dai lwong khéng phu thudc
nhau twong minh la ham bdc 2 hay ham phdn thikc nhw trong todn hoc nhwng chiing cé biéu

s “«. ” A z ~N 7 1 A ], N A ” \
thirc “twong tu” nén ta co thé dp dung |X; =§(X1+X2) (cho quan hé “ham bdc 2”) va

Xer = ,/xl.xz (cho quan hé “ham phdn thirc”) khi khdo sdt sw phu thudc giira chiing.

- PP4: Dung gian do Fresnel két hgp dinh li ham s6 sin, ham cosin: A
_a = _b = _C ;  |[a®=b”+c®—2bccosA y 2
sinA sinB sinC B _ .

* Bai toan 1: Poan mach RLC 'gé R thlgy doi

L C

7 VT ™

1. Tim R dé’ Imax (Zmin): R = 0

2
2. Tim R d& Ponax: R = [z Zc], [P, =——|, Z=R«/§:>I=L;C03(p:%:>(p:i£

max_ZR R\E

3. Khi R = Ry hoac R = R; mach c¢é ciing cong suit P.
UZ

~Taco: R, +R, =—; RiR, =(Z.-Z.);

tano,.tang, =1=>¢, +¢, =1/2]

2
- Vé&i gia tri Ro thi Pmax, ta co: Ro=yRiR; ;P = J

™ 2JRR,

4. Trwong hop cuén day cé dién tré Ro:

a. Tim R dé cong suit toan mach cwc dai (Pmax): ’R + Ro=|Z1— Zc|

)

Tong qudt: R, +R, +..+ R, =|Z_ —Z.| (Néu khuyét L hay C thi khéng duwa vao).
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b. Tim R d€ cong suit trén R cwc dai (Prmax): \RZ =Ro?+ (ZL.—Zc)4 ;
2
2
Prmax = _YU ;COSQp > [
2(R+R,) 2

c. Khi R = R; hodc R = R; mach c6 cung cong suit P:

2
- Ta c6: R1+R2+2r:% (R 1R, +1)=(Z, -2 )

= U2
" 2R +NR, N

- V&i gia tri Ro thi Pmay, ta c6: [Ry+1=/(R,+1)(R,+1) ; P,

* Bai todn 2: Tim diéu kién dé Ugr, & Urc khéng phu thudc vao R

1. Tim diéu kién dé Ugrc ¢R

. U 7

U, =IyR?*+Z.72 = = Urc¢ Rkhi Urc=U =const hay:|Z, =2Z. > o =——=|

RC c n Z (2. -22.) RC RC Vil 4L c C
R2+ZC2

2. Tim diéu kién d€ Ug, ¢ R: Twong tu, ta c6: |Z, =2Z

1
> 0=——\
- J2LC

e U u? .
Luc dO: Imax = E 5 Pmax = ? = URmax =U con ULC min = 0

_R*+Z¢ W - UJR?+Z2

ZC Lmax ~— R

2. Tim L dé ULmax: ZL

Licnay: U L Uy, hay: [U? =U?+ U2+ U2 = U? —U.U, —U?=0
3. Tim L dél URLmax lUANmaxl:

. :ZC+,/4R2+Z§ _ _ 2UR P U —UE =5
L 2 ’ RLmax \/4R2+Zé_zc ) L © L R

Tim L d€ UrLmin (UaNmin): Z =0;Ugin = R A‘_ém"ﬁ'—?
,RZ +Z(2: M N

4.KhiL =L; hoacL = L, ma:

< . Z, +Z,
- I hoac P nhw nhau thi: |Z. = T
- I hodc P nhw nhau, ¢6 mét gia tri ctia L d€ Inaxhodc Pyax thi:
L At L
L 2 5
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Ly =2tk

- ULnhw nhau, ¢ mét gia tri ctia L d€ Upmax thi: L
ZL ZL Ll + LZ

5.Khi L = L; hoac L = L thi i; va iz 1éch pha nhau géc Ag
Hai doan mach RCL1 va RCL2 cé cung uag. Goi @1 va ¢z 1a do 1éch pha cta uag so v&i i1 va io.
Gidst Q1> 2= Q1- 2 =AQ:

_ Ao ¢ _4, 4,

8 A
-Néul1=lzthi(p1=-(pz—7:>tan(pl=tan7 va|Z. >

tang, - tang,

- Néu I # Iz thi [tanAg = hodc dung gian d6 Fresnel.

1+ tane,tang,
2 0 N\ nG 1 u.r A L.r C RB
6. Tim L dé Uanmin va tinh Uanmin: [Z, =Z. =L =—; U umin = ;
N N L= % Col |~ ANmin = B t—fh’mﬂ‘riilil:'—f

. A
* Bai toan 4: Poan mach RLC cé C thay doi ,_E_I\.A.rmms#ﬁ,

1. Tim C d€ Imax; Urmaxi Pmaxi UrLmax (UaNmax): Urcmin (UmMBmin): ZL = ZC =C= Ll 2
(Q)
, 2 4 72 UJR? +22 -

2. Tim C dé UCmax: ZC = R ZL ; UCmax = B E— URL N

e Z, R |

L ) >

Licnay: U L U, hay|UZ=U?+Uz +U? = UZ-U_U.-U’=0 0 0
3. Tim C déo URCmax l UANmaxi: ¢

z +,\/4R2+Z2
z,= 2 L Upgmae = ———8—[i[U2-U_U,-U2 =0

© 2 ’ RCmax \/ﬁ_ ZL
Tim C d€ Ugrcmin : |Z¢ = 0; Upeyy = % %M
JR + ZL M N

4. KhiC=CshodacC=C,ma:

-

. . Z. +Z,
- 1 hodac P nhw nhau thi: |Z, = 172
- I hodc P nhw nhau, c6 mét gia tri cia L d€ I;yaxhodc Pax thi:
c = ﬁ =C= 2ClCZ
2 C,+C,
¢ +
- Ucnhw nhau, c6 mét gid tri ciia € d€ Ugmax this |— = = (—— + 2 )= c = &*Ce
Z. 27, Zg 2

5. Khi C = C1 hodc C = C; thi i; va iz 1éch pha nhau géc Ag
Hai doan mach RLC1 va RLCz cé cung uag. Goi @1 va ¢z la do 1éch pha cta uag so véi i1 va io.
GiastQ1>p2=> @1- 2= A0

, A L. +Z
“Néuly=Izthigi=- ;= %: tan(p1=tan7q) va sz%

2 no, - -
- Néu I1 # I thi |tanAe = _tang, - tang, hodc dung gian do Fresnel.

1+ tane,tang,
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6. Tim C dé Umpmin va tinh UmBmin :;

1
Lo’

; U =

MBmin

R+r

ur | A

= LT

R

Lr C

i

* Bai toan 5: Poan mach RLC c6 o thay déi

1. Tim @ d€ Urmax: Ta c6 hién twgng cdng hwdng: Urmax = U ; khi d6

2. Tim w dé ULmax:

3. Tim w dé, UCmax:

Mot s6 lwu y:

C

v e L R? LR e ] s
e Néu dat| X = ,[—-—|tacé thé viét lai: |®

(dieu kién: 2L > CR?); |U

(didu kién: 2L > CR?);|U

0y =

1

LC

Lmax

2.U.L

) R.x/4LC -R2.C?

Cmax

2.U.L

B RAJ4LC - R2.C?

2 L

=——|va
X.C

0)C=

2%
L

2

e Tlr diéu kién: L > > ta c6 thé chirng minh dwoc:

tdng dan thi dién dp trén cdc linh kién sé ldn Iwo't dat cwc dai theo thiv tw: C, R, L.

. Suy ra:

2 __ —
O =0, .0 =——

1

LC

(DC<('0R<('0L

. Nghia 13, khi gid tri w

e Gid tri ciia w dé Uy, = Usg nhé hon \IE lan gid tri clia @ dé Uy = Upmax, €ON gid tri ctia w dé Uc

= Uap lé'n hon \ﬁ lan gid tri ctia @ dé€ Uc = Ucmax (diéu nay dwoc chitng minh & cudi trang 43)

: vl o _ L R?
.KhlUCmax:nhanthay X—ZL— E-7

Z Z -Z

1 z
= =, —<—%t == Pit: tana, = —=;tana, =
2

R R

- Ttr hinh vé, ta co:

=7 +2

o Khl ULmax:

Twong tw nhu trén ta c6 cac cong thirc sau:

*Zi=ZZ+Zé;

1
* tan(xl.tan(x2 = E

*RZZZZC Z -Z. ;

4. Khi ® = @1 hoac

A =@2ma:

- L hodc P nhw nhau, c6 mét gia tri cia @ dé Imaxhoac Prax thi: |0 =

I
-Inhw nhau: |, =1, =™ tinh gia triR: |R
n

R2=2Z.Z7 -2,

tan o, .tana.,

N |-

_ Loy -0,

n?-1

- Hé s6 cong suit nhw nhau, biét L = CR?:
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0,0, 1
CosQ, = cosQ, =, [— ==
0; — 0,0, + 0, 2
1{ o, _ %J
, ,
, | U] P
Twong ty, ta co: |1 = ax = ; Ug = Rimax =| ; pP= max .
ol o [er o[ o [o 1+[ [o w}
®, ®; ®, ®; ®, ®,
A iz " 11 11 1
- UL nhw nhau, c6 mét gia tri cia ® d€ Urmax thi: |— = ~| —+— @)
o° 2o o,

G An R o o . 1
- Uc nhw nhau, c6 mot gia tri cua o dé Ucmax thi: |0 " = E(wlz + (022) @)

** Khao sat sw phu thudc ctia U, Uc vao o’: UL

a) Khao sat U theo w?

-Khi w2=0thiZc=00,I=0valU,=0 O T S o R —————
- Khi w? = U)i thi ULmax i

- Khi ? = o0 thi Z1 = 00 = Zag, UL = Ung bl R

b) Khao sat Uc theo w? 1

“Khi 2 = 0 thi Zc = 0 = Zag, vA Uc = Uns Vbl e
- Khi w? = 0 thi Ucmax I

- Khi w2 = 00 thi Z = 00, [ = 0, Uc = 0 0 o Wl W >
Nhan xét:

\A . < \ ¥ . . =7 . 2 \ z. _ ® ~ by
+ Do thi Uy, cat dwong nam ngang Uag tai hai gia tri ®_ Vva co. Theo (1), ta cé: o= —L . Nghia l3,
gid tri w dé Uy = Ung nhé hom 2 Ién gid tri o dé Upmax.
+ Db thi ctia Uc cit duong ndm ngang Uag tai hai gid tri clia w 13 0 va o . Theo (2), ta co:
0

®. = coC«/E . Nghia 13, gid tri w dé Uc = Upp I6'n hon \/E ldn gid tri cia w dé Ucmax.

CU

MOT SO DANG KHAC:
DANG 8: Hiéu dién thé u = U + Ugcos(mt + ¢) dworc coi gobm mot hiéu dién thé khong ddi Uq
va mot hiéu dién thé xoay chiéu u = Uocos(wt + ¢) dong thoi dit vao doan mach.
Khi d6 cong sudt tiéu thu ctia doan mach bang téng cong suit cia 2 dong dién (dong khong

d6i 11 va dong xoay chiéu c6 gia tri hidu dung I2). Ta cé: |P =P, +P,| va |l = / 1Z+12].

DANG 9: Pién lwong chuyén qua tiét dién day dan trong thoi gian tir t1 dén t;
* Cach 1: Str dung tich phdn cho ham i = Ipcos(awt + @) véi 2 cdnla t; & t2

t2 .
Ta cé:|Aq=iAt = ( = Ll 1.dt

* Cach 2: Quy bdi todn nay vé dang todn tinh qudng dwdng S trong thoi gian tir t; dén t;

e i wpa . |
Gidi tim két qud: S = nA roi trd vé két qud twong ttng: q = nq, =n->
®
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CHU PE 2: MAY PHAT DIEN
Dang 1: MAY PHAT PIEN VA PONG CO’ PIEN.
* Nguyén tac tao ra dong dién xoay chiéu

@ Tao ra dong dién xoay chiéu bang may phat dién dwa trén hién twong cdm rng dién tir:
@ Twr thong: ¢ = NBScos(wt + ¢) = Pocos(wt + @)
d¢

@& Suit dién dong: e = - ’m =- ¢’ = oNBSsin(wt + ¢) = Eocos(ot + ¢ - %).

- i, e cung pha, i va e cham pha hon mét goc %

* Tan s6 cua dong dién xoay chiéu: May phat c6 mot cuén day va mot nam cham (goi la mot
cap cuc) va réto quay n vong trong mot gidy thi tin s6 dong dién la f = n. May c6 p cap cwc varo
to quay n vong trong mot giay thi f = np.
Chuay: + Vif tilé véin nén o, E, Zi. cling ti 1€ v&i n, con Z¢ ti 1€ nghich véi n.

+ Khi b qua dién tré cdc cuén ddy ctia mdy phat xoay chiéu 1 pha thi U = E = L.Z nén lic
nay U ciling ti 1é véi n.

. fe A . 2 2
* May phat dién xoay chiéu ba pha: e; = Egcosot; e, = Egcos (cot - ?n] e5 = Eycos (o)t + ?nj
Chu y: Khi suat dién dong & mot pha dat cuc dai (e, = Eg) va hudng ra ngoai thi cac sudt dién
E
dong kia dat gia tri: e, =e; = -70 va hwéng vao trong.

* Poi vori dong cor dién ba pha, cac bai toan thwong lién quan dén cong suat :
Cong sudt tiéu thu trén dong co dién: ‘Pw + I2r = Ulcosg.

A Trong do:
Pesich = — A: Cong co hoc (cong ma dong co sanra) DV: kWh
t ’ Pes icn: (cong sut ma dong co san ra) bV: kW
Phao phi = R.1 t: thoi gian bV:h
Prodn phin = Ulcosg R: dién tro dy cuén DV: Q

Pyoin wiin =Phao ohi + Pcs ich Phao phi: cong suét hao phi DV: kw )
toaan an ac|>3p ! cote Proan pnin: €ONg suat toan phan ( cong suat tiéu thy cla dong co) BV: kW
_ toanphan ~ " hao phi cosp: Hé sb cong suit ctia dong co.
H= .100% 9 16 g vng
|:)t ) U: Dbién 4p lam viéc cua dong co. BV: V
oan phan I: Dong dién hi€u dung qua dong co. BV: A

< Tdc do quay cia tir trrong quay: dong co’ c6 m cudn diy = c¢6 n = m/3 cap cuwec.

DANG 2: MAY BIEN AP VA TRUYEN TAI PIEN NANG.

a) Ap dung cac cong thirc vé bién thé lién quan dén dién ap, cong suit, cwong d6 dong
dién:

Goi @ la tir théng bién thién trong 16i sat; Z, va r la cdm khdng va dién tré trong ctia cdc cudn dady.

- O cudn so cip nhin dién ap ngoai Uy va tw cdm trng sinh ra

Ny A A » A A N s LN, LOISAT
suat dién dong tu cam e1 nén cudn so cdp dong vai tro mdy thu.  cuowsd chp
‘. _ — —_ |
Taco: g, =U,-1r =1,.Z =N, Do 1 L e
_ A A , ~ X 7 \ 2 ’ A \ . e W \ll
E)’ cudn tAhu' cap d/len ra qua trinh cdm Ung d‘lA;en tlf’ 51r_1h ra u g T
suat dién dong cam ng ez va tao ra hiéu dién thé U; & hai dau 5 [ D D,% .
cudn th cip nén cudn thir cdp déng vai tro mdy phdt. \:,4_/ % *
ot TR S
Taco: |e,=U,+1,r,=1,Z =N, .0 (2) \:j‘t;:j) ‘

TU THONG  CUON THU CAP
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eZ UZ N2 I1
x S N o 7 oo o - U _ N |_
-Néu r, =1, =0thi e1 = Ui va cudn thit cdp dé hé (I =0) thiez=Uz - |—=—|=k (4)
2 2
@Khik<1 —> N1 <Nz — U;<Uz:May tang ap
@Khik>1 —> N1>N; — U;>Uz:Mayhaap
-H@usu&xﬁanmy:r+=£}:5ﬁiz%§91100% — P;=H.P, (5)
1 171
N xea o A . o < S A
- Néu dién ndng hao phi khéng ddang ké (P1 = P2) va coi ¢, = ¢, thi: 0L (6)
2 1
Chuy:
+ Khi P1 = P2; 1, #1, & cudn thir cip chi co R thi: cosg, =1, |, = %, |1=|?2
Taco: e =ke,=U, - L,r=k(U,+1,r,) =U, =k, +&r)+u— :UZZZI(L
R k.R k°(R+r,)+r,

k’R

Khi @6 hiéu suit ciia may:

CK2(R+1)+1,

+ Khi r, # 0 & cudn thir cip dé hé thi: e;= U,. Ap dung: E_N —E,. Lucnay: E, =U

2 2

Taco: U =U2 +U, =
1 I Ly

2
Ur

+ Khi cudn so cip bi cudn ngwoc n vong thi suit dién dong cdm ng xuit hién & cac cudn so
cip va thi cip 1an lwot 1a e1 = (N1 - 2n)eo; ez = Nzeo ; V&i eo suit dién dong cam rng xuit

=U-UL

hién & mdi vong day. Do do:

+ Néu MBA c6 2 dau ra véi U; 1a dién ap vao, Uz, Uz 1a dién ap ra thi: E— = % ;
2

1

N, —2n

2 2

Va:P1=P2 + P3 hay U1.I1 =U2.I2 + Us.I3

Ul

N, _
N

3

+ Néu MBA phén nhanh thi @, # ®,, gia st cic duwong sirc chia déu  * §% =
= L b
o N R = ¢ = v
7 A —t gL
cho 2 nhanh thi: ®, =20, — —1:2N—l = 1
e
2 2

b) Ap dung cac cong thirc vé truyén tai dién ning:

- Cong suat hao phi trén dwong day tai dién :

AP =R

2

A

(thwong cosp = 1)

Trong do: P 1a cong suat phat tir nha may; U la dién 4p hiéu dung ttr nha may; R = pé ((=2AB)

la dién tré tdng cong chia day tai dién.
Chu y: Néu goi cong sudt dién clia nha may 1a P, cong sudt tiéu thu cia mdi ho dan 1a Po,n1a s6 ho
dan dwoc cung cip dién khi dién ap truyén di la U, AP 13 c6ng sut hao phi thi ta c6: P = nPo + AP

- Bién phap giam hao phi: Tdng U Ién k ldn thi giam hao phi dwgc k? lan (gan véi gia thiét bai
toan cho cong suit trwedrc khi truyén tai la khong doi).
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P, -AP AP P
- Hiéu sudt tai dién: [H = PA A A
B
P, +AP
- So’ d6 truyén tai dién tir A dén B :
i II.i- -ring thé T;A 1= Il.k" l.. |.|- H? 'hé !SB
Py . A R o " Py
' ¥ v LIy - }
=3 } Uz [au i Lhe = ' U [ |Ps
- v AP v - W

Hink 8: M3 hink triyén tdi dién

Do giam ap trén dwong day la: \AU =IR=Uza- Um‘
- Thwong trong cdc dé thi PH bai todn truyén tdi khéng di kém v&i mdy bién dp nén so do trén ta
lwoc bé mdy ting thé va mdy ha thé* AU = IR = Ua - Ug;, AP = I2R = Ps - Pg = AU.J
< Khi gia thiét bai todn nhac dén céng sudt trwwd'c Khi truyén tai Pa

R R
H:].‘FPA :>FPA =1-H

A A

< Khi gia thiét bai todn nhac dén céng suit nei tiéu thu P
H zl_isz zl’izijizpla =H(1-H)
Ui U, H Ui

2
* Cong sudt hao phi trong qud trinh truyén tdi dién ndang. (A" = U’cos’p R

U la di¢n &p & noi cung cap

Trong d6: P 13 cong suét truyén di ¢ noi cung cdp ;
coso la hé so cong suat cua day tai dién
R= pl— 1a dién tro tong cong cua day tai dién (lwwu y: dan dién bang 2 day)
D0 giam dién 4p trén duong day tai dién: AU = IR
oz B 20 02 —-A
Hiéu sudt tai dién. |H=——100%
* Muén ting hiéu sudt truyén tai dién tiv H, = H, thi phdi ting U, 2 U, :
(tim phan tram hao phi 1 va 2 = giam bao nhiéu lan thi U phdi tang can bdc 2 so

lan do)
VD: H; = 80% (> Hppi =20 %), H, = 95% (2 Hipo= 5 %); U; =2 kV > U, = 4 kV)

Cong Thikc : ﬂ:(&j
1-H, |y,
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CHUONG 4 : DAO bONG VYA SONEG DPIEN TU
CHU PE 1: MACH DAO PONG
1. Mach dao dong: Cudn cdm c6 do tw cdm L mac ndi tiép véi tu dién C
thanh mach dién kin (R = 0)
- Sau khi tu dién da dworc tich dién, n6 phong dién qua cuén cam va tao ra
trong mach LC mot dao dong dién tir tw do (hay dong dién xoay chiéu). C3H
- Dao dong dién tir tw do: 1a sy bién thién diéu hoa theo thoi gian cta
dién tich q cia mdt ban tu dién va cwong do6 dong dién i (hodc cwong do

dién trwong E va cam tng tir B) trong mach dao dong.

- Sw hinh thanh dao ddng dién tir tw do trong mach la do hién twong tw cam.
2. Cac biéu thirc:

a. Bi€u thirc dién tich: g = g,cos(wt +¢)

9o

b. Biéu thirc dong dién: i = q’ = -oqosin(ot + ¢) = locos(wt + ¢ + %) ; Voi I, =wq, =

Bl

= i sém pha hon g, u mot goc n/2)

- Cdm vrng twr. |B = Bocos(cot+go+%)

dy
C

c. Biéu thirc dién ap: u=—=-2cos ot+¢ =U,os ot+¢ ; Vi |U, =%°:

L
\c

0Olae

©>q va u cing phal

d. Buéc song cia song dién tir: |A = % =c.2nJLC = C.ZH% ; V6i s c = 3.10%m/s
0

ﬁ‘p
(@)

Trong d6 q,i,u bién thién diéu hoa theo thoi gian véi cung tan s6 goc: |®

oin Qo | . on ox i 1
Chu ky riéng:|T = 2n+/LC =2m—2| ; tAn sd riéng |f =
I 2n/LC
3. Nang lwong dién tir: Tong ning lwong dién treong tu dién va ning lwgng tir treong trén
cudn cam goi la nang lwong dién tur.

2
a. Nang lwong dién tir: (W =W, +W,_ = 1CU§ :1|_|§ = 19
2 2 2C
b. Niang lwong dién truwong: |W, —ECuz—iq—z—iqzcosz(mtJr )
s Tene gt &1 2C 2" i

c. Nang lwong tir treorng: (W, = % Li* = %qésinz((m +0)

* Nhan xét:

+ Trong qué trinh dao dong dién tlr, c6 sw chuyén déi tir ning lwgng dién trwong thanh ning
lwgng tir treong va ngwoc lai, nhwng tong cua chung thi khong doi.

+ Mach dao dong co tdn sé goc @, tin sb f va chu ky T thi W, va W bién thién véi tdn sé géc 2w,
tin s6 2f va chu ky T/2.

+ Trong mot chu ky c6 4 Tan Wi = W¢, khodng thoi gian gitva hai 1an lién tié€p d€ WL = W¢ la
T/4.

+ Thoi gian tir 1ic Wi, = Wimax (We = Wemax) dén ldc Wi = Wimax /2 (We = Wemax /2) 12 T/8.
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Q, .
Jn+1

+ Khi

W =nW, & qg==

y U=

I0

[
n

si==4
n+1

* * Cach cap nang lwong ban dau cho mach dao dong:

1 1

- C4p nang lwong ban dau cho tu: W = EC.E2 = EC.US; Véi: E 1a suat dién dong ctia nguon.

- C4p nang lwong ban diu cho cudn day: W = > LI

4. Cac hé thirc doc lap:

1 1

E e Ns a2 , "
> L(=)?; Vé&i: rla dién tré trong clia nguon.
r

. \2 2 . \2 2 L \2
a 2 — 2+(Lj = i + L =1 ha i + L =1
)|Q=1d o Q I y U, I
dekiagofis Cu-v)
b) W=W,+W, —
iz+%u2=I§:> = %(IS—IZ)
5. Bai toan ghép tu:
@ Néu C1ss C2 (C=C, +C,) hay LintL, (L=L, +L,) thi f%:flz lz,- M=+ A TP =T +T;
1 2
@ NéuCintCr (L= 2+~ YhayLissLo (o= —+~)thi| Lot L1 L, 1 o p e
C C G, L L L, T2 T2 T2 A2 A2 A

Kinh nghiém: Pirng hoc thudc long, chi cdn nhé méi lién hé thudn - nghich giita cdc dai
lwong T, f, A, C, L véi nhau ta sé cé ngay cdc cong thikc trén !

6. Bai toan thoi gian tu phong - tich dién: vin dung sw twong quan gitra DPPH va CDTPD dé
giai, cach thirc giong chwong dao dong co. Vi du: Tho'i gian tir liic tu tich dién cwc dai dén liic

tu phéng hét dién tich la TZ

7. Cong suit bu dap do hao phi khi mach dao dong cé dién tré thuan R # 0 : dao dong sé tat
dan. D€ duy tri dao dong cin cung cip cho mach mét nang lwong cé cong suit:

P=IR=

W'CU; | _
2

UZRC

2L W)

=W =Pt (])

8. Mach dao ddng co L bién ddi tlr Lmin — Lmax va C bién ddi tlr Cmin — Cwmax thi budc séng A

cua song dién tir phat (hoac thu):

AMin twong L'rng v&i Lmin va Cuin : }\’min = CZTE,\fLminCmin
7\4Max tu’O’ng l:l’ng Vé’l LMax Vé CMaX . }\.max = CZTEQ’ Lmaxcmax

9. Géc quay o cua tu xoay:

- Tu xoay c6 dién dung C ti 1& theo ham s bac nhat d6i voi goc xoay a: C=a.c+b
+ T cic dit Kién Qmin; Omax ; Cmin; Cmax ta tim dwgc 2 hé s avab.
+ Tlr cac dir kién A va L ta tim dwoc C roi thay vao: C=a.a+b, suy ra géc xoay a.

Hoac:

+ Khi tu quay tlt oimin dé€n o (d€ dién dung ttr Cmin dén C) thi:

Ol — Ol — C_Cmin

Olmax — Olmin Cmax - Cmi

n
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Ol oy — O Cox —C

Cmax - Cmin

max

O ax — Olimin

+ Khi tu quay tir vi tri aimax v vi tri o (d€ dién dung tir C dén Cmax) thi:

2
C,+C
- Khi tu xoay Cx // Co: MG oot
}\'2 C2 C0+CX2

* So' d6 tong quat vé thoi gian va niing lwong trong mach dao dong

= Witmax = %2 LI ?

w: g 1/2CU02 Wy =0 ’ Wit = 3Wac War = W Wae = 3W
— e e e e Py s 5
-U 0 0 Uo Uo‘/E Uo\/g +U0

) L 2 2 2

) T/4 Tz T

T/8 T/8
T/6 T/12

CHU PE 2: SONG PIEN TU
1. Dién tw trwong
- Khi 1 tir treong bién thién theo thoi gian thi né sinh ra 1 dién trwong xody (la 1 dién treong
ma cac duong strc bao quanh cac dwdong cdm ng tir). Ngwoce lai khi mot dién treong bién thién
theo thoi gian né sinh ra 1 tir trro'ng xoay (1a 1 tir treong
ma cac dwong cam ng tir bao quanh cac dwong strc cia
dién trwong)
- Dong dién qua cudn day l1a dong dién dan, dong dién qua H::r»-
tu dién 12 dong dién dich (1a sw bién thién cta dién trwong & ©
gitra 2 ban tu) gl
- Dién trwdong va tir treong 1a 2 mat thé hién khac nhau cla  dine
1 loai trwong duy nhit 1a dién tir treong.

Y.

X
~

o
2. Song dién tir: 1a dién tr trwong lan truyén trong khong i
gian cua dién tir tredng bién thién tuin hoan theo thoi gian. S
a. Pac diém song dién tur:
- Song dién tir lan truyén dwoc trong chan Khong véi toc do c
=3.108 m/s &
- Song dién twr 1a song ngang do no c6 2 thanh phén la thanh __— —
phin dién E va thanh phin tir B vudng géc véi nhau va g
vudng goc véi phwong truyén song. Wil

+ Cac vecto E,Bvav lap thanh 1 tam dién thuan: xoay

e
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dinh 6c dévecto E tring vecto B thi chidu tién ciia dinh 6c tring véi chidu ctia vecto V.
+ Cac phwong trong khong gian: néu chiing ta & mdt ddt, hwéng mdt vé
phwong Bdc, liic dé tay trdi chiing ta & hwéng Tdy, tay phdi & hwéng Dong.

Vi vdy: néu gid st vectoE dang cwc dai va hwéng vé phia Tdy thi [ Bic
vecto B ciing cwc dai (do ciing pha) va hwéng vé phia Nam (nhw hinh vé). ;-E N - -Péng
@ Dao dOng cua dién trrorng va tir treorng tai 1 diém luén dong pha. Tay /’(
@ Ciing c6 cac tinh chit giong nhw séng co hoc: phan xa, khic xa, giao thoa. 1B
Truyén t6t trong cdc moi treong thwong theo thit tw: Chan khéng > khi > Nam

l1éng > ran.
@ Khi truyén tir khong khi vao nwéc: f khong doi; v va 4 giam.

- S6ng dién tir mang nang lwong.
- S6ng dién tir budrc song tlr vai m dén vai km dung trong thong tin vo tuyén goi la séng vo tuyén:

Loai song Tan s6 Bwéc song Pac tinh

Song dai 3-300 KHz 10° - 10° m | Nang lwong nho, it bi nwéc hip thu, ding
théng tin lién lac dwé'i nwérc.

Song trung 0,3 -3 MHz 10° - 10> m | Ban ngay tang dién li hap thu manh, ban dém

it bi hip thu => ban dém nghe dai séng trung
ré hon ban ngay

Séng ngan 3-30 MHz 10> - 10 m Nang lwong 1on, bi ting dién li va mat dat
phan xa nhiéu lan => thdéng tin trén madt ddt
ké cd ngay va dém.

Song cwcngan | 30 -30000 MHz | 10- 102 m | C6 ning lwong rat lén, khong bi ting dién li
hip thy, xuyén qua ting dién li nén ding
théng tin vii tru, vé tuyén truyén hinh.

3. Nguyén tiac chung ctia viéc théng tin truyén thanh bang séng vé tuyén

a) Phat va thu séng dién tir: Dwa vao nguyén tic cong hwong dién tir trong mach LC (f = fo)
- D€ phat song dién tir ngudi ta mac phdi hop 1 may phat dao dong diéu hoa véi 1 dngten (1a 1
mach dao dong h&)

- D€ thu song dién tir ngwoi ta mac phdi hop 1 dngten véi 1 mach dao dong c6 tan sd riéng diéu
chinh dwoc (d€ xay ra cdng hwéng véi tin sé cia séng can thu).

b) Nguyén tiac chung:

a. Phai dung s6ng dién tir cao tan dé tai thong tin goi la séng mang.

b. Phai bién diéu cic sobng mang: “tron” sébng 4m tan véi sOng mang.

c. O noi thu phai tach séng am tan ra khéi séng mang.

d. Khuéch dai tin hiéu thu dwoc.

Lwu y: S6ng mang c6 bién do bang bién dd ctia sdng Am tan, c6 tin s§ bang tin s chia séng
cao tan.

c¢) So d6 khdi ctia may phat thanh vé tuyén dién don gian:
May phat May thu

(1): Micro. (1): Anten thu.

(2): Mach phat s6ng dién tlr cao tan. | (2): Mach khuyéch dai dao dong dién tir cao tan.
(3): Mach bién diéu. (3): Mach tach song.

(4): Mach khuyéch dai. (4): Mach khuyéch dai dao dong dién tir &m tan.
(5): Anten phat. (5): Loa.
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Chti y: Tim hiéu cdch xdc dinh kinh dé va vi dé !!!

* Thang séng dién tir Séng
B2
Y X TN AS nhin thay HN GCN SN ST s}
—@ A @ L L @ @ @ @ *——»)
10" 10" m 10°m 0,38 um 0,76 um 0,01m 10m 100 m 1000 m

Theo chiéu miii té€n thi budc song A ting dan = tan so f gidam dan = nang lugng gidm dan
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CHUONG 5 : SONG ANH SANG
, CHU DE 1: TAN SAC ANH SANG
A. TOM TAT Li THUYET
* Hién twong tan sac anh sang: La hién twong 4nh sang bi tach thanh nhiéu mau khac nhau khi
di qua mdt phén cach cta hai mdi treong trong suét.

* Anh sang don sic 1a 4nh sang chi c6 mot mau nhét dinh, c6 buwéc séng nhat dinh va khong bi
tan sdc khi truyén qua ling kinh.

N _C_ X

Lo y P < \ " N A C
Buwéc song cuia anh sang don sac A = —, truyén trong chan khong \) =— = —=—=
f f AV n
* Chiét suit clia moéi treong trong sudt phu thudc vao mau sac 4nh sang. Trong ciing mot moi
tredng : Ngs < N < Ntim = Vdé > V> Vitim

* Khi truyén qua cac méi tredng trong sudt khac nhau van tdc cia dnh sdng thay doi, budc song
cla anh sang thay doi con tin sé cuia anh sang thi khong thay d6i nén mau sac khéng doi.

* Anh sang trang 1a tap hop ctia vo s6 4nh sang don sic c6 mau bién thién lién tuc tir 46 dén tim.
Budc song cia anh sang trang: 0,4 um <A < 0,76 pm.
* Cau vong 1a két qua clha su tan sic 4&nh sdng Mt Troi chiéu qua cac giot nwdc mua.

B. PHAN DANG BAI TAP
DANG 1: Tan sic qua lang kinh - phan xa toan phan

- Khi chim 4nh sang trang hep tir khdng khi di vao moi trwdng c6 chiét suit n thi: ras > r > reim
- Khi chim 4nh sang trang hep tir méi trwdng cé chiét suit n ra khong khi thi: igh as > igh > igh tim
Cé6 3 treong hop c6 thé xay ra:
+ Khi i < igh tim: T4t ca cac tia déu 16 ra ngoai khong khi v&i ras < r < rgm
+ Khi i > igh as: Tt ca cac tia déu phan xa toan phan tai mat phéan cach, chum tia phan xa
cling 1a chim 4nh sang trang.
+ Khi i = igh 1uc: Tia Luc sé di sat mat phan cach
Cac tia 16 ra ngoai khong khi la: P6, Cam, Vang
Cac tia phan xa toan phin: Lam, Cham, Tim
- Tinh bé rong quang phd quan sdt dworc trén man khi A nhé:

AL = K(Dt _Dd) = C-(nt _nd)Arad

(véi (= OH : 1a khoang cach tir 1ang kinh dén man)

DANG 2: Tan sic qua thiu kinh - lwdrng chat
phang Chumanh

sang tring

¢ Cong thirc tinh tiéu cy caa thau kinh: % =(n- 1)(Ri + Ri)
1 2

= Tinh khodng cdch cta tiéu diém tia dé va tia tim:

(nt'na) i
FF =Af=f,—f = il B
(nt-l)(nd_l)(Rl-'-RlJ \\1

1

2
¢ Bénwodcco chiéusiuh: .
= Tinh dj dai cta ddi quang phé & dwdi ddy bé: : S

DT = IH(tanr, - tanr, ) = h(tanr, - tanr, ) =
¢ Ban mong song song c6 bé day e: 3 % .
= Tinh khodng cdch giira hai tia dé va tim 16 ra khéi bdn: ¢ “Ap
PH = BT.cos(i) = 10( tanr, - tanr, ).cos(i) = e(tanr; - tanr, ).cos(i) o -

P
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CHU PE 2: GIAO THOA ANH SANG

A.TOM TAT LI THUYET
1. Hién twong giao thoa anh sang

Khai niém: Hién twong giao thoa dnh sang la hién twong chong chat ctia hai (hay nhiéu) séng
két hop, két qua la trong tredng giao thoa sé xuit hién xen ké nhirng mién sadng, nhirng mién toi.

Piéu Kién: Cling nhw séng co chi c6 cac song anh sang két hg’p méi tao ra dwoc hién twong
giao thoa. Nguén sang két hop la nhitrng nguén phat ra anh sang c6 cung tan s6 va co6 do léch
pha khong ddi theo thoi gian.

- D6i véi anh sang don sac: Van giao thoa 1a nhitng vach sang t6i xen k& nhau mot cach déu
nhau.

- D&i véi 4nh sang trang: Vdn sdng trung tdm cé mau trang, quang phd béc 1 ¢é mau cdu
vong, tim & trong, dé & ngodi. Tlr quang phd bic 2 trd 1én khong ro nét vi c6 mot phan cac mau
chong chit 1én nhau.

2. Giao thoa bang khe Young véi anh sang don sac
Trong do6: a = S1S2 1a khoang cach gitra hai khe sang
D = OI la khoang cach tir hai khe sang S1, Sz dén
man quan sat. Diéu kién : D >> a.
SiM =dq; S2M =d2
x = OM la (toa dd) khoang cach tir van trung
tam dén diém M ta xét.

‘A N . ax Thi nghiém giao thoa Young
Hiéu dwong di:|Ad=d, -d, = =

Téi thir 5, k=4
- Tai M 1a vi tri van sang: Ad = kA Séng thtr 4, k=4, bac 4
AD AU
:>XS:k—; kez Toi thir 4, k=3
a Séang thtt 3, k=3, bc 3
k =0: Van sang trung tam Téi thir 3, k=2
k==1:Van sang bac 1 Sang thir 2, k=2, bic 2
=42 ] .
T Mkl‘ +2: Van sang bac 2 Téi thit 2, k=1
- Tai M la vi tri van toi: Séng th 1, k=1, bic |
Ad = (k + 0,5)\ )
D Téi thir 1, k=0
= x,=(k+0,5)—; keZ I \/5n\ sang TT, k= 0
a .
AN 1 Téi thir 1, k=-1
k=0, k=-1:Van to6i thitr nhat
k =1,k = -2: Van t3i thi hai , Sang thit 1, k=-1, bac ]
k =2,k =-3: Van t6i thir ba Toi thir 2, k= -2
- Khoang van: la khodng cich gitra Séng th 2, k= -2, bic 2
hai van sang (hoac t6i) lién tiép nhau Téi thir 3, k= -3
x, = ki —> Séng thir 3, k= -3, bic 3
i:E — i Téi thir 4, k= -4
= X, = (k+0'5)1:(2k+1)§ Sang thir 4, k= -4, bac 4
Téi thi 5, k= -5

A A i TiA . A o1
e Vin sang va van t6i lién ti€p cach nhau mot doan la: 2

e Gilra n van sang lién tiép c6 (n - 1) khodng van.
3. Ung dung:

ia
D
- Giao thoa trén ban méng nhw vét dau loang, mang xa phong.

- Po buéc séng anh sang: A =
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B. PHAN DANG VA PHUO'NG PHAP GIAI BAI TAP
DANG 1: Giao thoa v&i mot birc xa

<& Xac dinh vi tri van sang (t6i), khoang van: Xem lai cac cong thirc & phan li thuyét.

< Khoang cach 2 vi tri van m, n batki: Ax= X - X,

* Lwu y: mvan cung phia véi van trung tAm thi xm va X, cting ddu;
m va n khdc phia v&i van trung tim thi xm va x, khdc ddu.

<& Tinh chit van sang (tdi) cia 1 di€ém M cach van trung tim 1 doan x:

M 7 \ A 7 A
e Tai M cé toa do xm la van sang khi: X—M = O— =k, diém M la van sang bac k.
i i

e Tai M c6 toa do xm la van toi khi: X— =k +%, diém M la van téi thir (k + 1).
i

<& Thi nghiém dworc tién hanh trong méi tredng trong sudt cé chiét sudt n thi:
7 7 N\ 2 A = =2 N ) A- ) i
Budc song A va khoangvanigiamnlan: A= —; i'= —
n n

<& Xac dinh s6 van sang - t6i trong mién giao thoa c6 bé réng L:

Cach 1: (nhanh nhdt) Lap tis6 N = L, chilady phan nguyén ta c6:
i

e  NéuNIé thi: s0 van sang la N, s6 van tdi la N + 1, vin ngoai cung la van toi.

7 Py 2 ~ L
Cach 2: Lap tisO N = >
i

e Sévansangla:Ns=2N+1;v6iN e Z.
e S6vantdila: N¢= 2N néu phan thip phan ctia N < 0,5;
Nt = 2N + 2 néu phan thip phidn ciaa N > 0,5.
Cach 3: (téng qudt nhdt) S6 gia tri k € Z1a s6 van sang (van t6i) can tim

e Vansang: L <ki< L
2 2

—

e  Van toi: 5 <(k+0,5)i S%

e NéEuNchanthi: s6vantéilaN,sé vansangla N + 1, van ngoai cung 1a van sang.

<& Xac dinh s6 van sang, van toi giira hai diém M, N c6 toa d0 xm, xn (gid st Xm < Xn) :

e Vansang: xm<Kki<xn
e Vintdi: xm<(k+0,5)i<xn
S6 gia tri k € Z 1a s6 van sang (van t6i) can tim
Lwu y: M va N cung phia véi van trung tim thi x1 va x2 ciing ddu;
M va N khdc phia véi van trung tam thi x1 va x2 khdc ddu.

& Pat ban moéng trwédc khe Young ** e
Néu ta dat trwéc khe S; mot ban thiy tinh c6 chiéu day e, chiét S, M
|
. — . |
suat n. Hé van bi 1éch mot doan |X, :w vé phia khe S, Sz I
a

& Tinh tién khe sang S doan y **
Tinh tién ngudn sang S theo phwong S1S2 vé phia S1 mét doan y thi
hé théng van giao thoa di chuyén theo chiéu nguwoc lai doan: S’l

_yD Ty\%

Xo

d 3y 82\\DKXO

V&i d 12 khoang cach tir ngudn S dén mit phang chira hai khe Sy; Sa.
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DANG 2: Giao thoa véi 4nh sdng tring
& Be rong quang pha lién tuc bac k: hay khodng cach gitra van tim bic k dén van dé back
(A,-A)D
a

Ax, = k(i,— i) = k

<& Tim nhirng birc xa cho van sang (t6i) tai M c6 toa dg xm:

e Tai M nhitng birc xa cho van sang khi: x, =k 2 —s A = f—g 1)
da

Két hop voi A< A <Aq tatim dwoc cac gia tri ciak (voik € Z)
Thay k vao (1) dé xac dinh cac birc xa A cho van sang tai M.
e Tai M nhitng bitc xa cho van téi khi: x, = k+0,5 AD A= (2)
a k+0,5D
Két hop v&i A< A <Aq tatim dwoc cac gia tri ciak (voik € Z)
Thay k vao (2) dé xac dinh cic birc xa A cho van tdi tai M.

Cach Khac: dung may tinh bAm MODE |7 | ; nhdp ham f(x) = (1) hodc (2) theo 4n x =k ; cho

chay nghiém twr 0 dén ; chon (vi k nguyén), nhan nghiém f(x) trong

khoang At< A<Aa.

DANG 3: Giao thoa vé&i nhiéu dnh sang don sic

@ Chu y: Hién twong giao thoa dnh sang cua 2 khe thir cip Si, Sz chi xay ra néu anh sang cé cung
buéc séng va cung xult phat tlir 1 ngudn sang so cip diéu dé c6 nghia la:
* Hai ngon dén du giong hét nhau ciing khéng thé giao thoa nhau do 4nh sang tir 2 ngon dén khéng
thé ciing pha.
* Khi bai todn cho giao thoa v&i nhiéu birc xa ta phai hi€u dé 1a hién twong giao thoa cia tirng birc
xa riéng biét, chir khong phai giao thoa gitta cac birc xa véi nhau vi cac birc xa c6 budc song khac nhau
khong thé giao thoa nhau.

* Khi nguon S phdt ra hai dnh sdng don sdc c6 bwéc séng A, va 1, :

+ Trén man c6 hai hé van giao thoa &ng v&i anh sang c6 buwdc séng A, va buéc séng A,
+ O vi tri van trung tdm hai van sang triing nhau do xs; = x5z = 0
+ Tai cacvi tri M, N ... thi hai van lai trung nhau khi xs1 = xs2= KA, =k, A, : Mau vdn sdng tai M, N...

giéng mau vdn sdng tai O.

a) Khoang van trung (khodng cdch nhé nhdt giira hai vdn ciung mau véi van trung tdm)

: - g | A - . . .
* 2 btrc xa: iy, = BCNN(iy, i, ). Cach tim: 14y > = phén s6 t5i gian = b’ roi suy ra: iz =b.i1 = a.iz
I,
* 3 birc xa: ip,; = BCNN(iy,i,,i;). Thuc hién thao tic twong tw gitta: i12va is => 1123 wmsssmssssssssssenns

b) SO van sang trung nhau va s6 vin sang quan sat dwgc cia 2 birc xa trén toan bd trwong giao
thoa L va trén doan MN (xm < Xn).

rMD
Vi tr{ vAn sang tring nhau : x1 = x2 => ki —— = ko =>KkA =k, =>F="2="="—
a a k, A q qn

p

(— la phan sé'téi gian va sé gid tri nguyén ciia n la sé ldn triung nhau, bai toan nay luén cé nghiém).

A,D AD
Vi trf trang: X_ = k, =%— = pn——.
a a
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. X L L, . X ' «
e Cho X_ nam trong vung khao sat (-E < X_ < E hodcxm < X_ < xn) tim n ; ta sé biét dugc sd

van sang trung nhau ( N_) va vi tri tring nhau.

e Do datrung nhau N_ vach nén sé vin sang quan sat dwoc 1a: [N = (N1 + N2) - N_

V&i (N1 + N2) 1a tong s6 van sang cua ca hai birc xa.

c) SO van t6i trung nhau va sd van tdi quan sat dwoc cia 2 birc xa trén toan b trwrong giao thoa L
va trén doan MN (xm < Xn).
k,+0,5 _ A, (n+0,5
_p_p(+05) _

q q.(mn+0,5)
(Bdi todn nay chi cé6 nghiém khi p ; q dong thoi la hai s6 nguyén Ié va chinh gitva hai vdan sdang
trung la mét van téi tring ctua hé vin va ngworc lai)

x_ = (k, +0,5) M2 = p(n +0,5) L2

Twong tw cau a) ta cé: ———

s . , ... L L R x -
e Cho X_ nam trong vung khao sat (-E < X_ < ) hodcxm < X_ < xn) tim n ; ta sé€ bi€t dugc so

van toi trung nhau ( N_) va vi tri tring nhau.
N=(N1+Nz)- NE

e SO van tdi quan sat duoc la: .V&i (N1 + N2) la tong s6 van tdi cta ca hai birc xa.

d) S6 vi tri trung nhau giira 1 van sang va 1 van tdi cta 2 birc xa trén toan bd trwong giao thoa L
va trén doan MN (xm < Xn).

AD A,D
+ Vi tri cia vin sang cta birc xa 1 trung véi van tdi ciabircxa 2 : X = k —= (k +0, 5)—
a a
=|qk, =p(k, +0,5)| (Bdi todn nay chi cé nghiém khi p la sé nguyén chdn)
- z 2 A 7 2 7 . 7 = A Aw 2 7 }\‘ D )\'2D
+ Vi tri cua van sang cua birc xa 2 trung véi van toéi cuiablrcxal1l: X = (k +0, 5)— = k2 —
a a

=1q (k1 +0, 5) = pk,| (Bai todn nay chi c6 nghiém khi q la sé nguyén chdn )

CHU PE 3: CAC LOAI QUANG PHO VA CAC LOAI TIA BU’C XA
1. May quang phd: La dung cu dung dé phdn tich chum dnh sdng phirc tap tao thanh nhirng
thanh phédn don sdc. May quang phé gdom c6 3 b phan chinh:
+ Ong chudn trwc: dé tao ra chiim tia song song
+ Hé tdn sdc: d€ tan sic 4nh sang
+ Budng t6i: dé thu anh quang pho
2. Cac loai quang phé va cac loai tia birc xa:

QP lién tuc S: vach phat 3:1 vach hap Tia hong ngoai | Tia tir ngoai Tia X
s LA La hé thdng | La btrc xa khong | La birc xa khong
N Ar aze s La hé thong LT R x 2 R x 2 N oz Ao
La mot dai mau | | . nhitng vach | nhin thdy c¢6 | nhin thdy c6 | La séng dién tw
. o .~ ... | cAc vach mau | . 2, ~ . . s s ¢ . S
Pinh bién thién lién | ., "~ toi riéng ré | budc séng dai | bwéc séng ngan | c6 bwdc song
- < 1. a1~ | riéng ré nam n " L2 23 PN
nghia | tuc tr do dén A ~. | trén nén | hon buéc séng | hon bwéc soéng | ngan, tir 10-8m =+
; tren mot nen P 5 s . ; <
tim. 5 : quang pho | tia dé (dai hon | tia tim (ngan | 10-1im.
' lién tuc. 0,76pum). hon 0,38um)
Do chiéu mét
Cic chdt rén, | Cc chit khi | CDUm anh| Mol vdt c6 nhiét | o0 oo i pung
A, 2 \ s 22 sang qua mot | dd cao hon nhiét . e a ~
- chat léng va | hay hoi & ap o P N A \ néng dén trén Ong ronghen,
Nguon " P y " . | khoi Kkhi hay | d6 moéi trwong. \ | ox o o
2 chat khi & 4ap | suat thap bi . N < aia 2000°C; dén hoi | 6ng cu-lit-gio
phat I ; , hoi dwoc | 10 than, 10 dién, ) R "
suat lén bi nung | kich thich . X Y thuy ngan, ho
n6n néne SAn nung ndéng & | dén day toc... uane dién
& § sang: nhiét dé thdp quang qien.
hon nhiét dj
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cla nguon
sdng trdng.

- Khong phu
thuéc ban chat
cua vat, chi phu
thudéc nhiét do
cua vat.

Nguyén to
khac nhau c6
quang phd
vach riéng
khic nhau vé

Cdc vach téi
xudt hién

- Tac dung nhiét
- Giy ra mot so
phan &ng hoba
hoc

- Tac dung lén
phim anh, Lam
ion héa khong
khi, gay phan
ng quang hoa,
quang hop, giy

- Khd ndng ddm
xuyén manh

- Tac dung
manh lén phim
anh, 1am ion héa
khong khi, lam

, S A sé lwong, vi tri| *,, .., |- CO th& Dbién | hién twon hat an
Tinh - Nhiét dj cang Juong, vt dung vi tri cdc | ... i L wong | phg Juang
o - 2 | mau sac, do . .| diéu dwoc nhw | quang dién nhiéu chat, gay
chat cao, mién phadt . , ~.| vach mau cta , “ . . A
P , . | sdng ti  doi .~ | song cao tan - Tac dung sinh | hién twong
sdng cua vat| ..° quang phé A A P AL e A
\ © A . | gitta cdc vach. . - Gay ra hién | li: huay diét té | quang dién ¢&
cang mé rgng vé vach phdt xaq. . ‘A " . .
vine 4nh sdn (vach  quang twong  quang | bao da, diét | hau hét kim
ng ar \ng phd khéng cé dién trong mét | khuln... loai.
c6 buwdc séng | L, . o N 1% . . N . A
nadn bé réng) sdchatbandan. | - Bi nwéc va | - Tac dung diét
gan. thty tinh hép | vi khudn, hay
thu rit manh diét té€ bao.
- Sdy kho, sudi - Chiéu dién,
am - Khr trung | chup dién dung
- biéu khién tir | nwéc udng, thyc | trong y té€ dé
xa pham chin doan bénh.
- Chup anh bé | - Chira bénh coi | - Chita bénh ung
f . " . | mdt Trai DAt tir | xwong thu.
Ung | Do nhiét dé cta i((;;")c f;rﬁllg;“hcg??ﬁégﬁg“igﬁ vé tinh - Xac dinh vét | - Kiém tra vat
dung | vat ’ e PRAT T Quan sw (tén | ntc trén b mit | dac, do bot khi,

trong vat.

Ira ty dong tim

muc tiéu,
camera  hong
ngoai, ong
nhom héng
ngoai...)

kim loai

vét nit trong
kim loai.
- Kiém tra hanh
li hanh kKhach di
may bay.

Chu y: Mdt troi la nguén phdt ra quang phé lién tuc nhwng quang phdé cia mdt trei ma ta thu
dworc trén mdt ddt lai la quang phd vach hdp thu ctia khi quyén mdt troi.

3. Thang song dién tu:

Mién Song vo Tia hong Anh sang nhin Tia tir ngoai Tia X Tia Gamma
SPbT tuyén ngoai thiy
A(m) | 3.10%+10* 103+ 7,6.107 | 7,6.107+3,8.107 | 3,8.107+10° | 108+1011 | Dw¢i 1011
v tuyén Hing ngoai Khi kién | T ngoai ,  Tiaronghen | Tia gamma -
I T 1 1 1 -
Lz 10'me Az 0 710%m 076.10%m = L= 03810%m 03umz Az 10" m Hrmzhz 10 m h= 10t m

Nang lwgng dong electron = nang lwong tia X + Nhiét nang
(nhiét ndng rat 1én so véi ndng lwong tia X)

hc hc
Se=g,+Q2g & —<e=> —<e= A >2—

DANG 1: Tia Ron-ghen

O day ta xét cac bai toan xudi, ngwoc lién quan dén dién dp Uak, dong ning cia elecron, buéc séng
ngan nhat (hoic tin s6 16m nhit) ma 6ng Ron-ghen phat ra.
1/ Tinh bwéc s6ng ngan nhat cha tia X phat ra:
- Theo dinh luat bao toan nang lwong:

X

hc
£

- Ta c6: Nang lwgng dong electron = dong nang cda chum
electron khi dap vao doi Katét

8=Wd=e.UAK|:>)\X2

h.c

el

Tia X

Nudce lam
ngudi
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Suy ra bwéc séng ngan nhat cla tia X phatrala: [A, . = U
e.U,

2/ Tinh nhiét lwong lam néng doi Katat:
Nhiét lwong 1am néng d6i Katdt bang téng ddng niang cla cac quang electron dén dap vao ddi Katot :

Q=W=N.W, =N.g| v&i [N=—| 1a tong s6 quang electron dén ddi Katot.

Két hop véi Q = m.c.(tz - t1) ; voi c la nhiét dung riéng cta kim loai lam déi Katét.
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CHUONG € : LUONG TU ANH SANG
CHU PE 1: QUANG PIEN NGOAI
1. Pinh nghia: Hién twong dnh sdng lam bdt cdc électron ra khdi mdt kim loai goi 1a hién twong quang dién
(hay con goi la hién twong quang dién ngoai). Cac electron bi bat ra trong hién twong nay goi la cac
electron quang dién hay quang electron.

2. Pinh luat vé giéi han quang dién: D6i véi méi kim loai, 4nh sang kich thich phai c6 buéc séng A
nhé hon hodc bang gidi han quang dién Ao cta kim loai d6 (A < Ao) méi giy ra dwoc hién twong quang
dién.

@ Chu y: Néu chiéu dong thoi 2 birc xa A, A, va ca 2 birc xa ciing gay ra hién twong quang dién thi ta

tinh toan véi birc xa c6 budc song bé hon.

3. Gia thuyét Pling: Lrong ning lwong ma mdi lan mot nguyén tir hay phan t& hip thu hodc phat xa cé

hc

gia tri hoan toan xac dinh, dwoc goi 1a lwong tir ning lwong va dwoc ki hiéu bang chir €: |e=hf = 5

Trong dé: h = 6,625.10-34].s goi 1a hang s6 Pling.

4. Gi¢i han quang dién: |A; = %
bwérc séng 1én nhdt ciia dnh sdng kich thich. Trong dé: A 1a cong thoat ctia éléctron (don vi: Jun).
5. Thuyét lwong tir anh sang (thuyét photon) ciia Anh-xtanh
+ Anh sang dwoc tao thanh béi cac hat goi 1a phéton.
+ Véi m~6i anh sang don sic c6 tan s6 f, cAc photdon déu gidng TieSing -
nhau, mdi ph6tén mang ning lwong € =hf . remmen s O
AL a - . L. o an A 0000000000000 00 O,
+ Photoén chi ton tai trong trang thdi chuyén déng. Trong chan HO0O00000O00000000.~
khong, photdn bay véi téc dd ¢ = 3.108m/s doc theo cac tia sang. e s 0
+ M6i 1an mot nguyén tir hay phan tr phat xa hoic hip thu 4nh Phiten
sang thi ching phat ra hay hip thu mét photon.
+ Nang lwong ciia moi photdn rat nhd. Mot chum sang du yéu cling chira rat nhiéu photon do rat nhiéu
nguyén ti, phan t& phat ra. Vi vy ta nhin thy chum sangla lién tuc.
+ Khi dnh sdng truyén di, cdc lwong tir khéng bi thay déi, khdng phu thudc khodng cdch téi ngudn sdng.
6. Lworng tinh song - hat ciia anh sang
Anh sang vira cé tinh chat séng, vira cé tinh chat hat. Ta néi 4nh sang c6 luéng tinh séng - hat.
Trong mdi hién twong quang hoc, khi tinh ch4t séng thé hién ro thi tinh chat hat lai mo, va nguoc lai.

ctia mdi kim loai 1a d3c trung riéng ctia kim loai d6 va ciing chinh 1a

Thé hién tinh chit séng Thé hién tinh chit hat
e Hién twong giao thoa e Hién twong quang dién.
e Hién twong nhiéu xa e Hién twong giy phat quang.
e Hién twong tan sic.... e Tinh ddm xuyén, giy ion ho6a chat khi...

1
=

7.Cong suit birc xa cia nguon sang: |P .€[. V&ingla s6 photén nguodn phat ra trong 1s.

** MOT SO DANG BAI TAP NANG CAO

h e
8. bong lwong cta photon: |p=m_ c=—=—|; V&i mpn la khdi lwong twong doi tinh cta photon.

; v6i h.c = 1,9875.10-25

Omax

1
9. Cong thirc Anh-xtanh: |e=A+ Emv2 — v, =

10. Pinh li dong ning: |AW, = A, < %mvf - %mvé =qU,y =9.(Vy - V)
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— Bai toan 1: Tinh dién thé cuia qua cau c6 lap vé dién

Trwong hop chiéu birc xa cd buéc song A < Ao vao qua cau kim loai
cb lap, cac éléctréon quang dién dwoc birt ra khoi qua ciu, dién tich
dwong ctia qua cau tang din nén dién thé V clia qua ciu tang dan.
Dién thé V = Viax khi cac éléctron quang dién bt ra khoi qua cau déu
bi lwc dién trwong hit tré lai qua cau.
- Ap dung dinh li dong nang véilwu ¥ ve=0, Vi = Vinay, Vv = V=0, ta

2
m.v
Cé: Omax = e.vmax
h—-A

- Ap dung cong thitc Anh-xtanh, ta cé: V .= | |

e
- Déi véi qua cdu kim loai bdn kinh R, ta c6 thé tinh dwoc dién tich cwe dai Qmax cla qua cau:

Vo =k Qo s k=9.10°(Nm? / C?)
R

— Bai toan 2: Cho hiéu dién thé U,k dat vao té bao quang dién, tinh van tdc caa e khi dap vao
Anot.

. |1 1 1 A
- Khi electron dwoc ting téc: |=mv’ -~mv. =e.U,, < —mv’-(e-A)=eU,,| = vantdcv
2 2

2 ~ 1 A ~
- Khi electron bj gidm téc: |[=mv” - —mvé = —e|UAK| = van tocv
2 2

Lwuy doi donvi: 1 MeV=106eV;1eV=1,6.101°];1MeV=16.1013]; 1 A’=10-10m.

12. Cwong d6 dong quang dién bao hoa: |I,, = % =n,.e| ; V&ine la sd eléctron bitt ra khoi K trong 1s
=A ¢ 2 n
13. Hiéu suat lwong ti: | H=—=%
n
f

14. Piéu kién dé dong quang dién triét tiéu: Uak < Uy (Un < 0), U, goi 1a hiéu dién thé ham

2
|¢9Uh|=mv—§“”*‘x—>e.uh =hf - A—|u,|=Cd- 1

& Lwu y: Trong mot s6 bai toan nguwdi ta 1dy Uy > 0 thi dé la dé 1én.

15. Tinh khoang cich xa nhiat ma mat con trong thidy nguén sang

Goi P 12 cdng suit cia ngudn sang phat ra birc xa 4 dang hwéng, d 1a dwong kinh cta con nguwoi, n 1a do
nhay clia mat (s6 photon it nhit lot vao mat ma méit con phat hién ra). Ta c6:

x , w . A P_PA
- S6 photon ctia nguon sang phatra trong 1 gidy: n, =—= he

€ hc

- Goi D 1a khoang cach tir mat dén ngudn sang, thi s6 photon trén duwgc phan bd déu trén mit hinh ciu cé
ban kinh la D.

~ . A ’ 9 A n A by n}\ PA
- S6 photon qua 1 don vi dién tich cta hinh ciu trong 1 gidy la: k= = >

4ntD*  hc.4nD

2
" d d? PA PAd’
- SO photon lot vao con ngwoi trong 1 gidy la: N = T[[E] k= n =

4 "hc4nD? 16hc.D?

. : ‘ PAd’® d f P d { P
- D€ mat con nhin thdy dwoc nguén sang thi N>n = )\—dz >n=D<— |— =D, .. =—\[—
16hc.D 4 \ nhc 4 \ nhc
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16. Khi electron quang dién bay trong dién trwong

. U
+ Lyc dién truwdng tac dung lén electron: Fg = e.E ; véi dién treong déu thi: E = E
F, eE
m m

+ Khi cac quang electron bit ra khoi catot chiu lyc dién trueong thi thu gia téc a =

ola

e
o
— Bai toan: Tinh khoang cach s tdi da ma electron r&i xa dwoc ban cwc

Néu dién truwong can la déu c6 cwong do E va electron bay doc theo dwong sirc dién thi quing dwong

1 2
~ o 1 2 E mVOmax € — A
toi da ma electron c6 thé roi xa dwoc Katot la: | —mvg,, =e.ES =S, = =
2 e.E e.E

- Bai toan: Tinh ban kinh 1é'n nhit ctia vong tron trén bé mat anot ma cac electron téi diap vao
Electron sé bi léch nhiéu nhit khi van t6c ban dau vo vuéng goc véi bé mat Katot (vudng goc véi cac
dwong strc dién), ta qui vé bai todn chuyén déng ném ngang. Xét truc toa do xOy:
+ Truc OX: X = Vomaxt = Rmax

1 1 eE
+ Truc Oy:y = Eat2 = E— tz2 =d (v&i d la Khoang cach gitra hai ban cwc) = t = Rmax= Vomaxt
m
’ e U 2m
-Néutathaya=—.—2& thi: | R =v, t=v,  d -
m d eU,,
2 U RHI'.[_\
’ ) mv
- Néu thay tiép Vomax tir bidu thire — 2 —|eU, | thi: R =2d |- >
2 U, ¥

17. Khi electron quang dién bay trong tir trweong
+ Lwc Lorenxo tac dung l1én electron: Fi = e.B.Vomax.Sina

+Néu v, L B thi quy dao electron la dwdng tron

2
\% mv
R:E, =F, & m-=e|[vyB=R=—2
R le|B
x . . m.v,
Néu electron c6 vomax thi: |R=R, ., = Omax
e[B
N o N 7 /s B y ~ BN \ ~ 7. , z \ ~ mv()
+ Néu v, xién géc o véi B thi qui dao electron la dwong 6c véi ban kinh vong oc: |R = ||B—
e|B.sina

18. Khi electron quang dién bay theo phwong ngang trong mién cé ca dién trweong va tir treong, dé

electron khong bi 1éch khoi phwong ban dau thi Fg = FL = |[E=B.v

omax

CHU DE 2: MAU NGUYEN TU BO
1. Tién dé 1 (Tién dé vé trang thdi dirng):

Nguyén tir chi ton tai trong mot s6 trang thai cé nang lwgng xac dinh, goi la cac trang thai dirng. Khi &
trong cac trang thai dirng thi nguyén tir khdng birc xa va cling khong hap thu nang lwong.
2. Tién deé 2 (Tién dé vé sw birc xa va hdp thu ndng lwong ctia nguyén tir ):

Khi nguyén tr chuyén tir trang thai dirng c6 nang lwong E, sang trang thai dirng c6 ning lwong Emn nho
hon thi nguyén tir phat ra mot photon c6 ning lwong ding bang E
hiéu En - Em: I = hfam = En - En) L ,

Nguwoc lai, néu nguyén tir dang & trong trang thai dirng co hap th %
n;‘?mg lwong Em ma hip thu dwoc mot photdn cé nang lwgng diung hf,. hf..
bang hiéu E, - En thi né chuyén lén trang thai dirng cé nang
lwgong cao E,. Er

Chii y: Néu photon c6 nang lwong hf  ma E <hf__ <E_ thi nguyén t&r khdng nhay 1én mic ning

lwrong nao ma van & trang thai dirng ban dau.
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3. Hé qua: O nhitng trang thai dirng cac electron trong nguyén ti chi chuyén dong trén quy dao c6 ban
kinh hoan toan xac dinh goi la quj dao dirng.

- Poi véi nguyén tir Hidro, ban kinh quy dao dirng ting ti 1é véi binh phwong cua cic s6 nguyén
lién ti&p: [ra = n2rd, véi n 12 s6 nguyén vare = 5,3.10-11m, goi 1a ban kinh Bo|

Quy dao K(n=1) L(n=2) M (n=3) N (n=4) O(m=5) P(n=6)
Ban kinh y 4r, 91, 167, 25T, 361,

Hdp thu ndng lwong

A\ 4

Trang thai co ban Trang thai kich thich
(ton tai bén virng)  |— . . ... <«———| (chi ton tai trong thoi gian c& 10%s)
Birc xa ndng lwong

1

3,6
4. Tinh nang lwrgng electron trén quy dao dirng thir n: |[E =-——(eV)| Véine N~

n

— Ning lwgng ion héa nguyén tir hi dré tir trang thai co' ban: E, = 13,6(eV)=21,76.10"].

Quy dao K(n=1) L(n=2) M (n=3) N (n=4) O(n=5) P(n=6)
Nang lwong 13,6 13,6 13,6 13,6 13,6 13,6
2 2 B i 5 G

. h
5. Tinh bwéc song khi dich chuyén giira hai mirc nang lwong: L E -E =A_ = = 5

1
6. Cho bwdrc song nay tinh bwé'c song khac: = + ; fi3 = f12 + f23 (nhw cong vécto).
13 12 7\23
1
Hoic diing cong thirc: [A = — véi R, =1,09.10" m™ (méy tinh fx 570 ES: bim SHIFT][7|16))
R, (7 T2 )
n° m

7. Tinh ban kinh quy dao dirng thi¥ n: ; v6i ro = 5,3.10-11m 12 ban kinh Bo (& quf dao K)
8. Khi electron chuyén mirc ning lwgng, tim s6 vach phat ra:
- V& so d6 mirc ning lwong, vé cac vach cé thé phat xa roi dém.

n(n-1
- Hodc dung cong thirc: ([N = ( > ) ; voin la s6 vach mirc nang lwong.
! —1 ]
Chirng minh: N = Ci = n2 21 = n(nz ) ; trong do Ci la to hop chap 2 cdan.
n—2 12!

9*, Tinh van téc va tin sd quay cua electron khi chuyén dong trén quy dao dirng n:
2 2
v

e

Luc Culéng gifta electron va hat nhan giit vai tro lwc hwéng tdim Kk — =m_ — nén:
rn rn

, k _2210° k=9.10°(Nm?* /C*
Van tdc cua electron: |v=e = (m/s); voéi ( L /¢
m,.r, n m, =9,1.10°'kg
. , \ \4
Tan sé quay caa electron: w=2n.f=—= |f=
r, 2mr,
10*, Cwong dd dong dién phén tir do electron chuyén dong trén quy dao giy ra: |1 = % = % = Zi .
L

(vi electron chuyén dong trén quy dao tron nént="T)
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Laiman (Ty ngoai)

CHU PE 3: QUANG PIEN TRONG, QUANG PHAT QUANG & LAZE
I. HIEN TUONG QUANG PIEN TRONG
1. Chit quang dan va hién twong quang dién trong
a) Chdt quang dan: 13 chat dan dién kém khi khong bi chiéu sang va tré thanh chit dan dién tét
khi bi chiéu anh sang thich hop.
b) Hién two'ng quang dién trong:
* Khai niém: Hién twong khi chiéu dnh sang thich hop vao khéi chit ban dan, 1am giai phéng cac
électron lién két dé cho ching tré thanh cac électron dan dong thoi tao ra cac 16 tréng cling tham
gia vao qué trinh din dién goi 1a hién twong quang dién trong.
* 'ng dung: Hién twong quang dién trong dwoc ing dung trong quang dién tré va pin quang
dién.

< Chu y:

e Khi néi dén hién twong quang dién trong thi luén nhé t&i chit ban dan, con véi hién tuwong
quang dién ngoai thi phai la kim loai.

e Birc xa hong ngoai c6 thé gy ra hién twong quang dién trong & mot sd chat ban dan. Trong khi
d6 n6 khéng thé giy ra hién twong quang dién ngoai & bat ky kim loai nao.

2. Quang dién tré

- Quang dién tré 1a mot dién tré 1am bang chit quang dan. N6 c6 ciu tao gdm mot soi diy bang
chit quang dan gan trén mot dé cach dién.

- Quang dién tré dwgc ng dung trong cac mach diéu khién tw dong.

3. Pin quang dién

- Pin quang dién (con goi 1a pin M3t Troi) 1a mot ngudn dién chay bang niang lwong 4nh sang. N6
bién d6i trwc ti€p quang nang thanh dién nang.

* (’ng dung: Pin quang dién dwoc ng dung trong cic may do 4nh sang, vé tinh nhan tao, may
tinh bé tui... Pwoc 1p dit va sir dung & mién nui, hai ddo, nhirng noi xa nha may dién.

IL. HIEN TUONG QUANG - PHAT QUANG
1. Khai niém vé sy phat quang

Hién twong xdy ra & mot s6 chdt c6 khd ndng hdp thu dnh sdng cé bwéc séng nay dé phdt ra
dnh sdng cé bwéc séng khdc. Chat c6 kha nang phat quang goi la chat phat quang.
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Vi du: Néu chiéu mot chum dnh sdng tir ngoai vao mét 6ng nghiém dwng dung dich fluorexéin
(chdt diép luc) thi dung dich nay sé phdt ra dnh sdng mau luc . O’ iy, anh sang t&r ngoai 1a anh
sang kich thich, con &nh sang mau luc la do fluorexéin phat ra la dnh sdng phdt quang

Thanh trong cda cic dén ong thong thwong c6 phd mot 16p bot phat quang. Lép bot nay sé
phat quang 4nh sang trang khi bi kich thich béi 4nh sdng giau tia t&t ngoai do hoi thily ngan trong
dén phat ra ldc cé s phéng dién qua no.

@ Chuy:

% Ngoai hién twong quang - phat quang con c6 cac hién twong phat quang sau: héa - phat
quang (& con dom dém); dién - phat quang (& den LED); phat quang catot (& man hinh ti
vi).

% Su phat sdng cua dén 6ng la sw quang - phat quang vi: trong dén ong c6 tia tir ngoai chiéu
vao 16p bot phat quang dwgc phi bén trong thanh ong cta den.

% Su phat sang ctia dén day toc, ngon nén, hé quang khong phai la sy quang - phat quang.

2. Piac diém cua hién twong phat quang: buwdc séng A clia anh sang phat quang bao gid ciing
16n hon budc séng A clia anh sang Kich thich: A > A (haye <g < f <f).

1. SO LUQ’'C VE LAZE
1. Pinh nghia, dic diém, phéin loai va &rng dung cta laze
- Laze 1a mot nguon sang phat ra mot chum sang cwong do 1én dwa trén viéc &wng dung hién
twong phat xa cdm &ng.
- Mot s6 dac diém cua tia laze:
+ Tia laze c6 tinh don sic cao.
+ Tia laze 1a chum sang két hg’p (cac phéton trong chum c6 cung tin sd va cung pha).
+ Tia laze Ia chum sang song song (c6 tinh dinh hwdéng cao).
+ Tia laze c6 cworng do 1on.
e Chit y: Tia laze khéng c6 ddc diém céng sudt 16n, hiéu sudt ctia laze nhé hon 1. |
- Cac loai laze:
+ Laze ran, nhu laze rubi (bién d6i quang nang thanh quang ning).
+ Laze khi, nhw laze He - Ne, laze CO».
+ Laze bdn ddn, nhv laze Ga - Al - As, str dung ph6 bién hién nay (biit chi bdng).
- Mot vai iwng dung cua laze: Laze dwgc tng dung rong rai trong rat nhiéu linh vuc
+Y hoc: dung nhu dao mé trong ph4u thuat mat, chira bénh ngoai da...
+ Thong tin lién lac: sir dung trong vd tuyén dinh vi, lién lac vé tinh, truyén tin bang cap quang...
+ COng nghiép: khoan, cit, tdi, ... chinh xac cac vat liéu trong cong nghiép.
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CHUONG 7 : HAT NHAN NGUYEN TU

DANG 1: Thuyét twong d6i - Cau tric hat nhan

- Khéi lwong nghi: mo; Khéi lvgng twong doi tinh: m

m=—2=|>m,

- Nang lwong nghi: Wo = moc? ; Nang lwong toan phian: W = mc?
- POng nang: \Wa =K=W-Wo=(m- mo)cz\

- Hat nhan ZAX , €6 Anuclon ; Z protén va (A - Z) notron
- D6 hut khoi: \Am =Zmp + (A-Z)m, - mhn‘

- Nang lwong lién két cda hat nhan: ; voi:luc® ~931,5 MeV

- Nang lwong lién két tinh riéng: e =—%

(ddc trwng cho tinh bén virng ctia hat nhdn)

- SO hat nhan trong m gam chit don nguyén tir: [N = %.N A

Véi Na = 6,02.1023hat/mol (may tinh fx 570 ES: b4m 24))

DANG 2: Phéng xa

7 A 4 2 ~ t V4 _ _ —_ —_
* Cac cong thirc co ban: bat k:? ,tacé: m=m_ 2 =m e ™| ; IN=N,.2"=N e ™

. S6 hat nguyén tir bi phdn ra bdang sé hat nhan con dworc tao thanh va bang sé hat
dwoec tao thanh: | AN =N, —N=N_, 1—e™

o Khoi lwong chét bi phong xa sau thoigiant: [ Am=m, —m=m, 1— e M

W e 1 i N _m ]
° Phan tram chat phéng xa con lai: |— = — =2 K =™

NO rnO

S . . . 1A~ |AN  Am N .

. Phan tram chat phéng xabiphanra: |— =—=1—e ™ =1—2%|.
NO mO
° Ti 1& s6 nguyén tir cia hat nhin con va hat nhin me tai thoi diém t: S c —2k_1
m

Chiiy: Nut<<T <e” <<1,tacé: AN=N (1—e *)~=NAt=Hit

Cdc trwong hop ddc biét, hoc sinh cdn nhé dé€ gidi nhanh cdc cdu héi trdac nghiém:

Theoi gian t T 2T 3T 4T 5T 6T

Con lai: N/No hay m/mo 1/2 |1/22 | 1/23 | 1/2* 1/25 1/26

P ra: (No - N)/No 1/2 | 3/4 7/8 15/16 | 31/32 63/64
Tilé % dara 50% | 75% 87,5% [93,75% [96,875% |98,4375%
Tilé (ti s6) hat da ra va con lai 1 3 7 15 31 63

Tilé (tis6) hatconlaivadabi |1 | 1/3 1/7 1/15 1/31 1/63
phan ra

* Tinh Kh6i lwong hat nhin con tao thanh va thé tich khi heli sinh ra (phéngxa« ) :
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mC:AmmAC sy :Amm
A ¢ A

m m

22,4 (0)

* Tinh thoi gian va tinh tudi:
a) Tinh th&i gian Khi cho biét Nohodc mo hoac cac dir kién khac ma ta tim dwoc N hodac m

t="Tlog, [%] =Tlog, [ﬁ]
m

— Céng thirc trén con dung dé tinh tudi thwc vt nho dinh vi C14 : liic dé ta xem Ny la s6
nguyén tir ¢ trong mau séng, N la s6 nguyén tir trong mau co.

b) Tinh théi gian khi cho biét ti s6 S— hodc e
m

m m

t=Tlog, 1—|—EIc =Tlog,

m

m_.A
1+ ] m
m.A]

m C

- Cong thirc trén con dung dé€ tinh tudi khodng vdt: dd, qudng Poloni, ...

* Tinh chu ki bang may dém xung:
Mot mau phéng xa X ban dau trong ti phtit c6 AN, hat nhén bi phin r3, sau d6 t phut (k€ tix
lic t = 0) trong t2 phut c6 AN, hat nhan bi phan ra. Ta c6 chu ki ban ra chit phéng xa:

T=— ' | Néuty=tithi: [T=— "
AN, t, AN,
log, — log,
AN, t, AN,

* Bai toan hai chat phéng xa véi chu ki ban ra Khac nhau hoac cac bai toan khac:
e  Viét biéu thirc s6 hat hodc khéi lwgng con lai cla cic chat phéng xa
e Thiétl4p ti s6 ctia s6 hat hodc khoi lwgng cac chat phéng xa

* Cac loai tia phong xa:

Phéng xa Alpha (o) Phoéng xa Béta: co 2 loai la - Phéng xa Gamma (y).
va 3+
Ban chit La dong hat nhan Héli B-:1a dong electron (_26) LA séng dién tr c6 A rit ngan
(;He) o (A< 101'm), ciing la dong
p*:1a dong pozitron (_,€) photdn c6 ning lwong cao.
Phlf’o*ng AX = 275 + JHe BiAX 4V + % Sau phéng xa « hodc P xady ra
trinh Ruat gon: Ax —« 5 A%y Vidu: “C — 4N+ e qua trl{lh clluyen tw t,r.ang th7a1
Vd: gy =R 1 Bo A 0 Ay 4 % kich t},nch vé Atr?ng thai co ban
m CIAE z zaf a1 —> phat ra pho ton.
Rutgon Ra—— TR | Vidu: 2y 5 2C 4 0
Toc do v = 2.107m/s. v = ¢=3.108m/s. v=c=3.108m/s.
Khaning | Manh Manh nhwng yéu hon tia & Yéu hon tia & va B
Ion hdoa
Kha nang + Smax & 8cm trong | + Smax ~ vai m trong khong | + PAm xuyén manh hon tia o va
dam xuyén | khong khi; khi. B.
+ Xuyén qua vai um | + Xuyén qua kim loai day vai | + C6 thé xuyén qua vai m bé-téng
trong vat ran. mm. hodc vai cm chi.
Trong dién | Léch Léch nhiéu hon tia alpha Khéng bi léch
treong
Chuy Trong chudi phéng xa | Con cé sw ton tai clia hai loai Khéng lam thay d6i hat nhan.
o thuong kém theo | hat
phong xa B nhung khéng | 21X — %Y + e+ v notrind.
lt36n tai d(“)ng thoi hai lOal ;X*Z:Yﬂ?e*é}y phén notrino
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DANG 3: Phan itrng hat nhan

PZ
1) Hé thirc gitta dong lwong va dong nang cla vat: hay (K= >
m

A

2) Xét phan trng: ‘2 X, + 72X, = 2 X, + 2 X,- Gia thiét hat 7*X, dingyén . Ta c6:
a) Nang lwong téa ra hoac thu vao cia phan trng hat nhan:
AE = [(m, +m,)-(my+m,) ¢’ = | Am,+Am, - Am, +Am, |c
AE,+AE, - AE,+AE, = Ag,tAk, - Ag tAg, = K, +K, - K +K,
+ Néu AE> 0: phan rng téa nang lwong.
+ Néu AE < 0: phan t&rng thu ning lwong.
b) Bai toan van dung cac dinh luat bao toan:
* Tong quat: dung dé tinh goc giira phwong chuyén dong cua cac hat

/ *AE= K3 + K4 B Kl
o \O{Z)a\‘ \\\ R * P42 = P12 + P32 - ZPlPSCOS(Xl

* P? =P +P;?-2P,P,cosa

2

* TH1: Hai hat bay theo phwong vuong goc

P, P
; * AE= K, +K, -K|

* P? =P/ +P; & mK, =mK, +mK,

0
* TH2: Hai hat sinh ra cé cung vecto vin téc

* AE= K, +K, -K,

K _ m,

* _ 3 __
K4 m,
* MV = M3Vz+ My Vs

* TH3: Hai hat sinh ra giong nhau, c6 cung dong nang

P
/4»’/ * AE:2K3 —K, =2K, —K|
O\a\‘ -

0

*P = 2Pscos% = 2P4cos%

* AE=K, +K,
x X _ v, _m,
K, v, m,

Chii y: Khi tinh van tdc ctia cac hat thi:
- Pong nang cda cac hat phai doira don vi] (Jun) (1MeV = 1,6.10-13])
- Khoi lwgng cac hat phai déi ra kg (1u = 1,66055.10-27kg)
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DANG 4: Nang lwong phan hach - nhiét hach

* So sanh phan hach va nhiét hach

Phan hach Nhiét hach

La phan &ng trong d6 mét hat nhdn | La phan &ng trong d6 2 hay nhiéu hat
Pinh nghia | ndng vé thanh hai hat nhdn nhe hon | nhdn nhe téng hop lai thanh mét hat
(s0 khoi trung binh) va vdi notron. nhdn ndng hon va vdi notron.

Pac diém La phan &ng tda nang lwong. La phan &ng tod nang lwong.

- Nhiét do cao khoang 100 triéu do.

- Mat do hat nhan trong plasma phai da
lomn.

- Thoi gian duy tri trang thai plasma &
nhiét do cao 100 triéu do phai da lon.

k>1

+ k = 1: ki€ém soat duorc.

+ k > 1: khong kiém soat dwoc, gy
bung n6 (bom hat nhan).

Piéu kién

U'u va nhwoc | Giy 6 nhiém méi treong (phong xa) | Khong gy 6 nhiém mai trudong.

* Mot s6 dang bai tap:
- Cho khéi lwong ctia cac hat nhan trwdc va sau phan &ng : Mo va M. Tim nang lwong toa ra khi
xay 1 phan tng: AE = ( Mo- M ).c2 MeV.

- Suy ra nang lugng toa ra trong m gam phan hach (hay nhiét hach ): E = Q.N = Q. %.NA (MeV)

s P.
- Hiéu suat nha may: H = —= (%)
w
- Tong nang lwgng tiéu thu trong thoi gian t:
X 1A A _ Pyt
- S6 phan hach: AN=—=—
AE AE
- Nhiét lwong toa ra: ; vOi q la nang sudt toa nhiét ctia nhién liéu.
- Goi P 1a cong sult phat xa ctia Mt Trdi thi moi ngdy dém khdi lwong Mt Troi gidm di mot
AE Pt

2 2|
C C

lwong bang |Am

** MOT SO DANG TOAN NANG CAO:

t

*Tinh dd phongxa H: [H=—MN=H_e™ =H 2 T
- Dai lwgng ddc trwng cho tinh phéng xa manh hay yéu cia chit phong xa.

Pon vi: 1Bq(Becoren) = 1phan ra/s. Hoac: 1Ci(curi) = 3,7.1019Bq.

~? 4 2 - rd A 7 H Y Y ~ e . 4
* Thé tich ctia dung dich chira chat phong xa: |V, = y—OV ; V&i V1a thé tich dung dich chira H.
2’TH

CHUC CAC EM HOQC TOT VA PAU PAI HQC !
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I. LUONG GIAC

DHU LUC

A - KIEN TH(’C TOAN CO’ BAN

1. PON VIPO - GIA TRI LUONG GIAC CAC CUNG

e 1°=60"phit, I'= 60" (gidy); 1° =~ (rad) ; 1(rad) = 22 (d4)
180 V4
e Bang gia tri lwong giac cac cung dac biét.
y t
3
3 -1 3 glwz VB 1 V3
u' 2n/3 1 &, u
3n/d V32 o
’ N /6
Sn/6 \ 2 / —\/5/3
X' Tl 3o |-V2r|-» i o el 1 A (Diém géc)
- 0
-1/2
313
__\/5/2 \ gl -\/_
3 nl
-1 e -1
-Tt/2
y' tl "Jg
0° | 30° 45° 60° 90° 120° | 135° | 150° | 180° | 270° | 360°
Gid 0 |z |z |z |z |20 3 | S & | 3z |27
RN 6 4 3 2 3 4 6 2
sin(a) 0 1 2 3 1 3 2 1 0 -1 0
2 | 2 | 2 2 | 2 | 2
cos(«) 1 3 2 1 0 1 2 NE) -1 0 1
2 | 2 | 2 2 |2 | 2
tan(«) 0 NE) 1 3 +oo | 43 -1 3 0 —0 0
| | 3 3
cotan(ar) 4o 3 1 3 0 3 -1 3 —o0 0 +00
3 3
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Cung hon kém =
(a; m+a) (a:

Cung bu
(a; m—a)

Cung doi
(@ —a)

cos(-a) = cos() cos(z-a) = —cos(ax) cos(r + o) = —cos(«x) cos(z ) = sin (a)
sin(—a) = sin(«) sin(zr — &) = sin(a) sin(z + &) = —sin(a) 2

tan(z + o) = tan(«)
cot an(r + a) = cot an(«)

tan(—a) = —tan(x) tan(z — ) = —tan(«)

sin(z —a) = cos(a)
cot an(z — a) = —cot an(«) 2

cot an(—a) = —cot an(«)
tan(% —a) = cotan(a)

V4
cot an(E —a) = tan(a)

2. CAC HANG PANG THU'C LVO'NG GIAC

sin’(a) +cos’(a) =1; tan(a).cotan(a) =1;

sin®(a
3. CONG THUC BIEN POI
a) Cong thirc cong
sin(a +b) =sin(a) cos(b)+sin(b)cos(a);

1+cotan®(«); 1+tan’(a) =

Cung hon

Am T
kém A
(e; %+a)
T .
cos( = + a) = —sin (a)
2
.
sin(= + «) = cos(a)
2
V4
tan(z +a) = —cotan(«)

V4
cot an(E +a) = —tan(a)

1
cos’(a)

tan(a)xtan(b)

tan(a+b) =

cos(a ¥ b) =cos(a) cos(b) Fsin(a)sin(b);
b) Coéng thirc nhan déi, nhan ba

sin(2a)=2sin(a)cos(a);

cos(2a)=cos”(a)—sin?(a)=2cos”(a)-1=1-2sin*(a);

_1+cos(2a)

) Cong thirc habic: cos’(a) — - 1-cos(2a)

sin”(a) >

d) Coéng thirc bién doi tong thanh tich

sin(a)+sin(b) = 2sin (aijcos(aT_bj; cos(a)+cos(b)= Zcos(

1¥tan(a).tan(b)’

sin(3a) = 3sin(a)—4sin’(a);
cos(3a) = 4cos’ (a)—3cos(a);

a+b) (a—bj
2~ lcos| ——
2 2

sin(a)-sin(b) = Zcos(aijsin[aT_bJ; cos(a)—cos(b) = —Zsin(aTerjsin(aT_b)

4. CONG THU’C NGHIEM CUA PHU'ONG TRINH CO’ BAN:
a=a+k2r

cos a = cosa = a = +a+ k27|

sinag =sina =
a=r—a+k2r

I1. KHI GIAI BAI TAP CAN CHU Y MOT SO KIEN THU’C TOAN HOC SAU :

1. Pao ham - Nguyén ham cia mot s6 ham co’ ban st dung trong Vat Li:

Ham sd Pao ham Nguyén ham
Y = sinx COSX - COSX
Y = cosx - sinx sinx

2. Bit dang thirc Cosi: 4p dung cho 2 s6 dwongavab

(a+b),. =2+/ab

(Jab) = a;b

Khi tich 2 s6 khong ddi, tong nhé nhat khi 2 s6 biang nhau.
Khi tong 2 s6 khong ddi, tich 2 s6 16m nhat khi 2 s6 bang nhau.

“w_n

a+b>2+/ab = ; ddu “=" xady rakhia=b.
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3. Tam thirc bac hai: y =

+a > 0 thi ymin tai dinh Parabol.
+ a < 0 thi ymax tai dinh Parabol.
—A

+ Toa do dinh: x=-

2a

;y=—o
4a

f(x) =ax2 + bx + c.

(A =b?-4ac)

+ Néu A = 0 thi phwong trinh y = ax? + bx + ¢ = 0 c6 nghiém kép.
+ Néu A > 0 thi phwong trinh ¢6 2 nghiém phéan biét.

Pinh ly Viet:

Xy:P:§

x+y:S:—E
Ao x,y

4. H¢ thirc lwgng trong tam giac
- Tam giac thwong:

a. Pinh 1y ham sb sin:

b. Pinh 1y ham sb cosin:

a

b ¢

sin

A

sinB

sinC

a’ =b®+c?>—2bccos A

- Tam giac vuong: Cho tam giac ABC vuong tai A c6 AH = h,
BC=b, AC=b, AB=c,CH=b, BH =c’ ta cé cac hé thirc sau:

@]

la nghiém ctia phwong trinh: X2-SX+P=0

b?=ab" c®=ac"; h®*=b'c"; bc=ah; h—12=é+i2 ~
c
a c a+c ac\ac atb c=d
5. Tinh chit cta phan thivc: —=—=——= —= =
b d b+d b-d b d b d
6. Cac gia tri gan dung: 7°~10; 314~1007; 0,318 ~ i; 0,636 ~ g
V4 T

vy,

g
?

z

Cach doc tén mot so6 dai lwong vatly

Ao : anpha
B : beta
I'y :Gamma
AJS: denta
E¢ :epxilon
Zg :zeta
Tr:to

Do fi

Hrn :éta
09 téta
Nv :nuy
My i muy
A :lamda
= kxi

Xy :khi
Qw:omega

Yo :ipxilon
Yo xicma
Pp:rd

Iz pi
Oo:omikron
Kx :kappa
I::i0ta

BANG QUY POI THEO LUY THU'A 10

H
!

Mmoo L

i, TR,

é Tién to § Tera ; Giga ; Mega ; Kilo ; Hecto ; Deca
" Kyhieu T G M K H D
y S n ¥ ¥ y ¥ Y
; Thira s6 § 1012 : 109 : 106 g 103 : 102 ; 101
i ’ ‘ ‘ : ‘ :
# # # # - ¢~ - # #
H BANG QUY POI THEO LUY THUA 10

Tién to dexi centi mili micro nano pico
; Ky hiéu § d ; C ; m E n ; n E p
s — z ; z
[ Th\ A | -1 H -2 2 - 4 - i - 4 -12
poThrase g0t 102 f 10 0 10 ) 100 ) 10
i i i i i i i
4 & A e s & F

| PR —

1,41 ~+J2; 1,73~3
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