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CHU'ONG I: DAO PONG CO’

) . _CHU PE 1: PAI CUONG DAO PONG PIEU HOA
A. TOM TAT LI THUYET

. o ’ 2 ]
1. Chu Ki, tin s6, tin s6 goc: |w = 2mf =?n ;| T=—| (tla thoi gian dé vat thuwc hién n dao dong)

2. Dao dong:
a. Dao dong co: Chuyén dong qua lai quanh mot vi tri dic biét, goi 1a vi tri cAn bang.
b. Dao ddng tuin hoan: Sau nhirng khodng thoi gian bang nhau goi 1a chu ky, vat tré lai vi tri
cll theo hwdng ci.
c. Dao dong diéu hoa: 1a dao dong trong dé li do cda vat la mot ham cosin (hay sin) theo thoi
gian.

3. Phwong trinh dao dong diéu hoa (li d): |x = Acos(wt +¢)

I
+ x: Li d9, do bang don vi do dai cm hodc m 3 W}{ .r:n E

+ A = Xmax: Bién d0 (ludn c6 gia tri dwong) oo : ot
+ Quy dao dao dong la mot doan thang dai L = 2A -& A
+ m (rad/s): tn s6 goc; ¢ (rad): pha ban dau; (ot + ¢): pha cia dao dong

+ Xmax = A, Ilein =0

4. Phwong trinh van téc: |v = X'= - oAsin(ot +¢)
+ V ludn cung chiéu véi chiéu chuyén dong (vat chuyén déng theo chiéu dwong thiv > 0, theo
chiéu dm thi v < 0)

A 7 1-[ s .
+ v Iludn s'm phaE SO vOi X.

Tdc d6: 12 dd 16m ctia vén tdc |v|= |V]
+ Tdc dd cwc dai |v|max = Ao Khi vat & vi tri can bang (x = 0).
+ T6c d6 cuc tiéu [v|min= 0 khi vat & vi tri bién (x=+A).
5. Phworng trinh gia toc: a = v'= - @2Acos(ot + ¢) = - ®2x
+ a ¢6 db lon ti 1é vai i db va lubn hwdang vé vi tri cdn bang.

A p T . N A
+a luén s’m pha 5 Sovéiv;avax luon ngwo'c pha.
+ Vét & VTCB: x =0; |V|max = Aw; |a|min =0
+ Vat & bién: x = £ A;| |V|min = 0; |a]|max = A®]
6. Hop lwc tac dung 1én vat (Iwc hoi phuc):
+ F ¢6 do Ién ti 1é véi li dé va luén hudéng vé vi tri cdn bdng.
+ Dao dong cor d6i chiéu khi ho'p lwc dat gia tri cwc dai.
+ Frpmax = KA = mw?2A: tai vi tri bién
+ Fhpmin= 0: tai vi tri cAn bang
7. Cac hé thirc doc lap:

2 2 2
a) (ij +(L) 1= A2 =x2+ (Xj a) db thi cta (v, x) 1a duong elip
A Ao ®
b)a=- w2x b) db thi cua (a, x) 1a doagn thdng di qua gdc toa do
2 2 2 2
c) ( 4 zj +(Lj =1 = A® =a—4+v—2 c) do thi cta (a, v) 1a dwong elip
Ao Ao 0 o
d) F=-kx d) do thi cua (F, x) 1a doan thang di qua goc toa do
2 2 2 2
e) [LJ +(Lj =1= A? :%+V—2 e) do thi cua (F, v) la duong elip
kA Ao mo o

Chuy:
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* Vi hai thoi diém ti, tz vdt c6 cdc cdp gid tri X1, vi vad xz, vz thi ta c6 hé thirc tinh A & T nhu sau:

2 2 2 2
o= [T27V1 ropn 17X
2 2 2 2 2_ 2 2_ 2
X, A X, v, X:—x5 vVl X 7 Xy Vo~V
e e B e B R T R
2
A Aw A Ao A Ao , (v, va§ _X§V12
A= [x24| 2| = [T¥2T %V
1 2_ 2
® vV, —V;

* Sw doi chiéu cdc dai lwong:

e Cac vecto d, F d6i chiéu khi qua VTCB.

e Vecto v dbi chiéu khi qua vi tri bién.

* Khi di tir vi tri cdn bdang O ra vi tri bién:

e Néu a T v = chuyén dong cham dan.

e Van t6c gidm, ly do ting = dong nang gidm, thé nang tang = d6 1&n gia toc, lwc kéo ve tang.
* Khi di tir vi tri bién vé vi tri can bang 0:

e Néu 4™ ¥ = chuyén déng nhanh dan.

e Van t6c tang, ly do gidm = ddng nang tang, thé ning giam = d6 1én gia toc, lwc kéo vé gidm.
* O ddy khong thé ndi la vdt dao déng nhanh din “déu” hay chdm dan “déu” vi dao dong la loai
chuyén dong cé gia téc a bién thién diéu hoa chir khéng phdi gia tdc a la hdng s6.

8. Mdi lién hé giira dao dong diéu hoa (DPPH) va chuyén

dong tron déu (CPTD): ©) A e W

a) DPPH duogc xem 1a hinh chiéu vi tri cda mét chit diém ‘;,\_ }

CDTP 1én mot truc nam trong mat phang quy dao & nguwoc lai Ao :M\

véoi: |A = R' 0] :% ; /A xcos)
\

b) Cac bwédc thwce hién:
e Bwdrc 1: VE duong tron (O ; 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 dm (vé bién 4m)

+ Néu ¢ < 0: vat chuyén déng theo chiéu dwong (vé bién
dwong)
e Bwdre 3: Xac dinh diém téi G€ xac dinh goc quét A, tir d6 xac dinh dwoc thei gian va qudng
dwong chuyén dong.
c) Bang two'ng quan giitva DDDH va CDTD:

L1

Q

>

""""""}“/'-“‘

A

=)

A

Dao dong diéu hoa x = Acos(ot+o) Chuyén dong tron déu (O, R = A)

Alabién do R = A la ban kinh

o la tin so goc o la toc do goc

(ot+¢) la pha dao dong (ot+¢) 1a toa do goc

Vmax = Aw la téc dd cwe dai v = Rw 12 toc do dai

amax = Aw? la gia téc cwc dai ah: = Ro? 1a gia t6c hwdng tim

Fphmax = mA®? 1a hop lwc cyc dai tac dung 1én| Fh: = mA®? 1a lwc hwéng tam tac dung 1én vat
vat

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

ién do A
a x=az* Acos(ot + @) vdi a = const = Bién d0: Toadd VTCB: x=A
oadovitribiéenx=+ A
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A
b) x =a + Acos?(wt + @) v&i a = const = |Bién do: 5 ©'=20; @'=2¢

B. PHAN DANG VA PHU'O'NG PHAP GIAI CAC DANG BAI TAP
DANG 1: Tinh th¢i gian va dwong di trong dao dong diéu hoa
a) Tinh khoang thai gian ngan nhat dé vat di tir vi tri x1 dén x.:
* Cach 1: Dung mdi lién hé DPDPH va CDTD

M] MI
T —360° Ar=A0_ A¢ d
= =—= 5 .
t—?—>A@ ® 360 L
* Cach 2: Dung céng thirc tinh & mdy tinh cam tay * >
, , 1 . Ix A = A x
e Néu di tir VTCB dén li do x hoac ngwoc lai: |At = aarcsm%
N A an y : 1 %]
e Néu di tir VT bién dén li dd x hoac ngworc lai: |At = Harccos

b) Tinh quang dworng di dwo'c trong thoi gian t:
e Biéu dién t dw¢i dang: t = nT + At; trong d6 n 1a s6 dao dong nguyén; At 1a khoang thdi gian con
léra (At <T).
e Tong quang dwong vat di dwoc trong thoi giant: S = n4A + As

V&i As 1a quang dwong vat di dwoc trong khoang thoi gian At, ta tinh né bang viéc van dung mdi
lién hé gitra DDDH va CDTDh:
Vidu: V&i hinh vé bén thi As = 2A + (A - x1) + (A- [X;])

Neut=Tthis=4A A x 0 x A X
Cac trwong hop dac biét: T
Neut =Ethis=2A
Neut =n.T this=n.4A
= T
Neut =nT +E this=n4A+2A
/2
u .
2% o R
e
ab N N
X "\v_}—‘ -E 0 2 2 2iA
FA ; T
T
4 1 & B
2
T
2
Duong tron lugng giac Thoi gian chuyén dong va quing dwong tuong mg

DANG 2: Tinh toc d6 trung binh va van toc
trung binh
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1. T6c d6 trung binh: vy, = 5 voi S la quang duwong vat di duwoc trong khoang thoi gian At.

At
~N A N - . 7 4‘A 2Vmax
= Toc do trung binh trong 1 hoac n chu Ki la: | Vb =T =
T
2.Van téc trung binh: v = % = —XZA_ %1 véiAxla do doi vat thuc hién dwoc trong khoang thoi gian
t t

At.
P06 dori trong 1 hodc n chu ky bang 0 = Van tdc trung binh trong 1 hodc n chu Ki bang 0.
DANG 3: Xac dinh trang thai dao dong cta vat sau (trwdc) thoi diém t mot Khoang At.
Vé&i loai bai todn nay, trudec tién ta kiém tra xem ®.At = AQ nhdn gid tri nao:

-Néu A@ = 2Kkn thixz =x1 vavz = vy ;

-NéuAp =(2k+1)n thixz =-x1vavz =-vy;

- Néu A c6 gia tri Khac, ta dung mdi lién hé DDDH va CDTD dé giai tiép:
e Bwrdrc 1: Vé dwong tron c6 ban kinh R = A (bién dd) va truc Ox ndm ngang
e Bwdrc 2: Biéu dién trang thai ciia vat tai thoi diém t trén quy dao va vi tri twong trng ctia M trén
dwong tron.
Lwu y: ttng vdi x dang gidm: vdt chuyén ddng theo chiéu dm; trng vi x dang tdng: vt chuyén déng
theo chiéu dwong.
e Bwéc 3: Tir goc Ap = @At ma OM quét trong thoi gian At, ha hinh chiéu xu6ng truc Ox suy ra vi
tri, van téc, gia téc cua 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 hodc 16'n hoon mét gia tri
nao do (Ding céng thirc tinh & mdy tinh cam tay).
a) Tho'i gian trong mét chu ky vdat cach VTCB mét khodng

1 . |x
e nhé hon x1 la | At = 4t =5 arcsm% L= SR ¢ W < SR - I
e 4 & 8 b >
|X4] -4 H o = A X

1
o [6n hon x1 la | 4t = 4t = — arccos—
0] A

b) Thoi gian trong mét chu ky téc do

1 v
e nhé honvi la |4t =4t1 = —arcsmu
0] Aw

1 \%
e [0n hon v la |4t =4t =—arccosu
0] Aw

(Hodc st dung cong thikc ddc ldp tir v ta tinh dworc x1 roi tinh nhw trwong hop a)
c) Tinh twong tw voi bai todn cho dd lon gia téc nhoé hon hodc lo6n hon az !!
DANG 5: Tim sd Ian vat di qua vi tri da biét x (hoac v, a, W, Wg, F) tir thoi diém t1 dén t..
Trong moi chu ky, vdt qua mdi vi tri bién 1 ldn con cdc vi tri khdc 2 lin (chwa xét chiéu chuyén
ddng) nén:
e Bwdrc 1: Tai thoi diém ty, xac dinh diém M ; tai thoi diém t2, xac dinh diém M»
e Bwoérc 2: Vé ding chiéu chuyén déng ctia vat tir M1 t&i Mz, suy ra so 1an vat di qua xo 1a a.
+ Néu At < T thi a la két qua, néu At > T = At = n.T + t, thi s6 1an vat qua %, 1a 2n + a.
+ Ddc biét: néu vi tri M1 trung v&i vi tri xuat phat thi s6 1an vt quaxo la 2n + a + 1.
DANG 6: Tinh thoi diém vit di qua vi tri da biét x (hoidc v, a, Wi, Wq, F) Ian thiv n
e Bwdc 1: Xac dinh vi tri Mo twong (rng ctia vat trén dwong tron & thoi diém t = 0 & s6 14n vat
qua vi tri x dé bai yéu cau trong 1 chu ki (thwongla 1, 2 hoic 4 1an)
e Bwdc 2: Thoi diém can tim la: t = n.T + to ; V&i:
+ n1a s6 nguyén 14n chu ki dwoc x4c dinh bang phép chia hét gitra sé'ldn “gdn” sé lan dé bai
Yéu cdu véi sd lan di qua x trong 1 chu ki = 10c nay vat quay vé vi tri ban dadu Mo, va con thiéu so
13n 1, 2, ... m&i da so 1an dé bai cho.
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+ to 1a thoi gian twong rng védi goc quét ma ban kinh OMo quét tir Mo dén cac vi tri M1, Ma, ...

con lai dé€ du sé lan.
Vidu: néu ta da xac dinh dwgc s6 1an di qua xtrong 1 chuki la 2 14n va da
tim dwoc s6 nguyén n Iin chu ki dé vat quay veé vi tri ban dau Mo, néu con

M .T,thiéu 2 lan thi t, = M.T

360°

DANG 7: Tinh quang dworng 16'n nhat va nhé nhat

Truwdec tién ta so sdnh khodng thoi gian At dé bai cho véi nira chu ki T/2
% Trong trwong hop At < T/2:

* Cach 1: Dung méi lién hé DPPH va CPTD

Vat c6 van toc 16n nhat khi qua VTCB, nhd nhit
khi qua vi tri bién (VTB) nén trong cuing mot khoang
thoi gian quang duwong di duwoc cang lén khi vat & A
cang gan VTCB va cang nhé khi cang gan VTB.Doc6 [ |
tinh d6i x*ng nén quing dwong lén nhit gom 2 Ps
phan bang nhau d6i xing qua VTCB, con quing
dwong nho nhit ciing gdbm 2 phan bang nhau doi
xtrng qua VTB. Vi vay cach lam la: Vé dwong tron,
chia géc quay A@ = o.At thanh 2 géc bdng nhau, d6i xirng qua truc sin thang ding (Smax la doan
P1P;) va déi xitng qua truc cos ndm ngang (Sminla 2 ldn doan PA).

* Cach 2: Duing céng thirc tinh & mdy tinh cdm tay

Trwéece tién xac dinh goc quét A@ = wAt, roi thay vao cong thirc:

thiéu 1 14n thit, =

’ . A
e Quang dwong 16 nhit: |Smax = 2Asm7(p

. A
e Quang dwong nhé nhat: | Smin = 2A(1 - cos 7([))

% Trong trvro'ng ho'p At > T/2: tich At = n.;—_+ At', trongdone N*; At'< ;—_
- Trong thoi gian n% quang dwong ludn la 2nA.

- Trong thoi gian At’ thi quang dwong 1é6n nhat, nho nhat tinh nhw mot trong 2 cach trén.
Chuy:
+ Nhé mot s6 trweong hop At < T/2 @€ giai nhanh bai toan:

S,... =A+v/3neuvatditu x:iA—\/§ _+i
T 2
At=——
3 . A A
Smm=Aneuvatd1tux=i3<—>x=iA<_>X=iE
T Smx=A\/§neuvatdituX=J_rA—\2/§<_>X:$A_\2/E
Atzz—) \/_ \/_
S, =A(2—+2)neuvatditux= +A_22<_>X FA <> x= +A22
SmaXZAneuvatdituX:iéHx:¢é
At—I—> 2 2
6
S =A(2-+/3)neuvatditux= +AT\/§<_>X FA <X _+A;/§

+ Tinh t6c dd trung binh 1&'n nhét va nhé nhat: iy, = Szix VA Vigmin = SAmtm : V6i Spiax V2 S

tinh nhw trén.
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%, Bai toan ngwoc: Xét trong cing quang dwong S, tim thei gian dai nhdt va ngdn nhdt:

v 1 'tmin Ve s - a &
- N&u'S < 2A: |S = 2Asin > > |(tmin 'ng V6 Smax) ; S=2A(1- Cosﬂ() (tmax *ng Vi Smin)

- Néu S > 2A: tach S=n.2A+S', thoi gian twong rng: t = n-zr +t'; tim t'max, t'min nhw trén.

Vi du: Nhin vao bang tém tat trén ta thdy, trong ciing quing dwdng S = A, thi thoi gian dai nhat
12 tmax = T/3 va ngan nhit 12 tmin = T/6, ddy la 2 truong hop xudt hién nhiéu trong cdc dé thi!!
% Tir cong thirc tinh Smax Va Smin ta c6 cach tinh nhanh quing dworng di dwo'c trong thoi gian
tir t1 dén ta:

Ta co:

- D6 léch cuc daif AS = @ ~0.4A

- Quﬁng duong vat di sau mot chu ki luon la 4A nén quang duong di dugc ‘“‘trung binh™ la:

s=f2"hgp
T
- Vay quang duong di dugc{ S=S £ AShay S ~AS<S<S +AShay S —04A<S<S +0,4A
DANG 8: Bai toan hai vat cung dao dong diéu hoa
% Bai toan 1: Bai toan hai vat gap nhau.
* Cach giai tong quat:

- Trwdc tién, xac dinh pha ban dau cua hai vat tir diéu kién ban dau.

- Khi hai vat gdp nhau thi: X1 = X2 ; gidi & bién luin tim t = thoi diém & vi tri hai vat gdp nhau.
* Cach 2: Dung mdi lién hé DPPH va CDTD (c6 2 trudng hop)

- Trwong hop 1: Sw gap nhau caa hai vat dao dong cung bién dd, khac tan sé.

Tinh hudéng: Hai vat dao dong diéu hoa v&i ciing bién do A, c6 vi tri can bang trung nhau, nhwng
véi tin sd fi # > (gia sk f2 > f1). Tai t = 0, chit diém th& nhat c6 li do x1 — Mhr
va chuyén dong theo chiéu dwong, chit diém thir hai cé li d0 x2 chuyén 4 %
dong ngwoc chiéu dwong. Héi sau bao ldu thi chiing gdp nhau ldn ddu tién? C6 thé Xay ra hai kha
nang sau: s

+ Khi gdp nhau hai chdt diém chuyén déng cung chiéu nhau. g

Tai t = 0, trang thai chuyén dong ctia cac chat diém sé twong &ng
v&i cac ban kinh cia dwong tron nhw hinh vé. Géc tao bdi hai ban kinh
khi do la e.

Dow, >, = o, >a;. Trénhinhve, tacod: e=a, - oy
+ Khi gdp nhau, chdt diém chuyén déng ngwoc chiéu nhau: ¢
Trénhinhvé: 0, =a+a ;a,=b+D o SO
Véilwuy:a' +b' =180 Ta cé: oy +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 vat twong ttng ctia chiing di qua vi tri cdn bdng. 7 \
= Pdc biét: néu luc dau hai vat cung xudt phat tir vi tri xo theo cing , /
chiéu chuyén dong. Do ®, >, nén vat 2 di nhanh hon vat 1, chinggdp [/ . b . 1
nhau tai x1, suy ra thoi diém hai vat gip nhau: =T o WEE.
+ Vi ¢ < 0 (Hinh 1): \ s oo / /
3 3 2 \_’ o ///t
M10A =M:0A = |p|- wit=w2t-|@| = |t= 9 s
W1+, =y
2(m-¢)
+Véip>0(Hinh2)= (- @)- wit=wz2t- (M-@)= [t= ———=
0 >0 (Hinh 2) = (- @) - wnt = ot - (- ) = e = T
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| Hinh1: Véi@<0 | [ Hinh2: Véig>0 |

- Trwong hop 2: Sw gap nhau caa hai vat dao dong cung tin sd, Khac bién do.
Tinh huéng: C6 hai vat dao dong diéu hoa trén hai A x N

du’O’ng thang song song, sat nhau, voi cing mot chu ki. Vi tri , —o» |
can bang cua chung sat nhau. Bi€n d¢ dao dong twong mg cua Al
chung 1a A; va A, (gia su A; > Ay). Tai thoi diém t = 0, chat
diém tht nhat ¢6 li 6 x; chuyén dong theo chiéu duong, chat diém thi hai c6 1i d6 x, chuyén dong theo
chiéu duong.

1. Héi sau bao ldu thi hai chat diém gdp nhau? Chung gap nhau tqi li do nao?

2. Véi diéu kién nao thi khi gdp nhau, hai vat chuyén déng ciing chiéu? nguwoc chiéu? Tai bién?

O——n—
3;?:.
=

C6 thé xay ra cac kha ning sau (véi Ag = MON , C1ado dai cia canh MN):

Truwong | Gap ntlau khi dang S:Mhuyen Gap nhAau kl}l dang Shuyen Gip nhau & bién
hop dong nguoc chiéu dong cung chiéu
biéu A
kién CosAp < —2 cosAg = A_z
xay ra ! N ' _|
_\. ”
/ /\:L' h, A @
O ." - A]

N o X >
leNlh " Az

vé
Cong
thirc h? +x* =A? x*+h’+=A2

can C—h+x*=A} x* +h’+= A7

nh&

% Bai toan 2: Hai vat dao dong cung tin s6, vudong pha nhau (do6 1éch pha A = (2k + 1)%)

2
- D6 thi biéu dién sy phu thudc gitra chiing c6 dang elip nén ta co: (ﬁj +(Lj =1

A Ao
v, =0y AP —XZ |,

* Ddc biét: Khi A = A1= A, (hai vdt cé cuing bién dj hodc mét vdt & hai thoi diém khdc nhau),ta co:

A A

— 1 . — 2
VvV, =ft—mXx,;V, =ft—=mwX,

2 1

- Két hop véi: suy ra:
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X; +X; = A% v, =%0X,; v, =*oX, | (Idy ddu + khi k 16 va ddu - khi k chén)
% Bai toan 3: Hién twong trung phung

Hai vat c6 chu ki khac nhau T va T’. Khi hai vat cung qua vi tri cdn bang va chuyén déng ciing
chiéu thi ta néi xay ra hién twong tring phiing. Goi At la thi gian giiva hai lan trung phung
lién tiép nhau.

, , T.T'
- Néu hai chu ki x4p xi nhau thi [ At= M

- Néu hai chu ki khic nhau nhiéu thi [At = b.T =a.T’| trong do: % = phén s6 toi gian = %

Chii y: Can phin biét dwoc sy khac nhau gitra bai toan hai vat gip nhau va bai toan trung phung!
DANG 9: Tong hop dao dong

1. Cong thirc tinh bién d6 va pha ban diu cta dao dong tong hop:

A, sing, +A,sing,
A cosp, + A, coso,

A*=AZ+A2+2A,A,cos(@, —,) [tanp=

2. Anh hwéng ctia d6 1éch pha: [Ap =0z2-1| (V&i 02 > ¢1)
- Hai dao dong cung pha: Ap =k.2m: A = A1 + Az

- Hai dao dong ngwoc pha: A = (2k+1)m: A = |A1 - Az| ¥ M

: A A T fo==ssssessssssssia
- Hai dao déng vudng pha: Acp=(2k+1)5; A=\ AZ+A2 iy e g
Vip---y g
-Khi A1 =A2= A =2Aicos AZ—(P; a/l 2 P
21 P it
+Khi Ap =—7=1200= A= A1 = A; *"'.% % A2l |

+KhiA(p:§:600:>A:A1\/§:Az\/§ O = - .

- Hai dao dong c6 do 1éch pha A =const: |A1- A2| <A<A1+ Az
* Chu y: Hay nhé bo 3 so trong tam giac vubng: 3, 4, 5 (6, 8, 10)
3. Dung may tinh tim phwong trinh (ding cho FX 570ES tré 1én)
Chu y: Truwéec tién dwa vé dang ham cos trwéc khi tong hop.

- BAm chon |[MODE @ man hinh hién thi chi*: CMPLX.

- Chon don vi do goc 1a do bAm: [SHIFT||MODE||3| man hinh hién thi chir D

(hodc chon don vi goc 1a rad bAm: [SHIFT|[MODE| 4| man hinh hién thi chit R)

- Nhap: [Ad[SHIFT] [ ][ @1][+] [A2] [SHIFT][ ()][@2]man hinh hién thi: A1 £ 01 + Az £ @2 ; sau d6
nhan E

- K&t qua hién thi s phirc dang: a+bi ; bdm |SHIFT IZIB hién thi két qua: A Z ¢
4. Khoang cach giira hai dao dong: d = | x1 - x2 | =| A’cos(ot + ¢’ ) | . Tim dmax:
* Cach 1: Dung cong thirc: d2, = A+ A% —2A,A, cos(@, —¢,)
* Cach 2: Nhip may: A1 Z @1 - Az £ @2 [SHIFT B|@ Ehién thi A’ Z @’ . Ta c6: 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 ctia con lic thit 3 dé trong qua trinh dao dong ca ba vat luén

2 R A X, tX3
thing hang. Didukién: | X, =——— =X, = 2%, =X,

Nhap méy: 2(Az Z ¢2) - A1 Z @1 [SHIFT [=]hién thi As 2 @3
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6. MOt vat thwe hién dong thoi 3 dao dong diéu hoa c6 phwong trinh la x1, X2, x3. Biét phwong trinh
clia X12, X23, X31. Tim phwong trinh ctia X1, X2, X3 va X

W, XX X X X X — (X, X)X, X3 —Xpg
T T 2 2

_ Xyt Xy3 X3

X a+X,,—X X, +X,,+X
__ 13 23 12 _ ™2 23 13
* Twong ty: | X, = > = & | X

2 2

A = A ‘A= A
= ksin(e,—¢)  |tan(e, —¢,)|

& | X3

7. Diéu kién ctia A1 d€ Azmax:

8. Néu cho Az, thay d6i A1 d€ Amin: |Amin = A2|sin(@z-¢1)| = A1|tan(@z-¢1)|
Cac dang toan khac ta vé gian do vecto két hop dinh Iy ham s6 sin hodc ham s6 cosin (xem phin
phu luc).

CHU PE 2: CON LAC LO XO
DANG 1: Pai crorng vé con lac 10 xo
1. Phwong trinh dao dong: |x = Acos(ot + @)
2. Chu Ki, tan sd, tin s6 goc va do bién dang:

K
4
R U I N S Y | I N [
+ Tan so6 goc, chu ky, tan s6: |® _\/:n' T-Zn\/;, f—27r m
+k =mw? "
Chuy: IN/cm = 100N/m i

+ Néu 10 xo treo thang ding: [T = 27:\/% = Zn\/&) vai [Alo =ng
g

Nhan xét: Chu ki ctia con lac 10 xo
+ti 1é v&i can bac 2 ciia m; ti 1€ nghich véi can bac 2 cua k
+ chi phu thudc vao m va k; khong phu thudc vao A (sw kich thich ban dau)

2
. N
3. Trong cung khoang thi gian, hai con lac thwc hién N1 va N2 dao dong: T2 =(—1J

4. Chu Ki va sw thay déi khéi lworng: Gan 10 xo k vao vat mi dwoc chu ky Ti, vao vat mz dwoc To,
vao vat khoi lwong mz = m1 + mz dwoc chu ky T3, vao vat khoi lwgng ms = m1 - mz (m1 > mz) dwoc

chuky T4.Tacé: |Ti =T +T; |va|T; =T/ -T; | (chi cAnnhé m ti1é véi binh phwong cia T 12

ta c6 ngay cong thirc nay)
5. Chu ki va sw thay d6i d6 cirng: Mot 10 xo c6 dd cling k, chiéu dai I dwoc cit thanh cac 10 xo ¢c6

dod cirng ki, k2, va chiéu dai twong (rngla Iy, I... thi cd: |kl = kilz = k2l2| (chi cAn nhé Kk ti
1€ nghich véi I cua 16 xo) . %
3 2k

< Ghép 1o xo: - EMW‘—E

* A o m A l—i_{_i_k
Noi tiép: kK k k,

\ A A AN N 2 _ 2 2
= cling treo mot vat khéi lwong nhw nhau thi: | T" =T +T;

* Song song: [k=Kki+ka+...

A

: 1 _1.1 RS
= cung treo mdt vat khoi lwong nhw nhau thi: T2 TZ T2 o '

f
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(chi cin nhé K ti 1€ nghich véi binh phwong caa T 1a ta cé ngay céng thirc nay)
DANG 2: Lwc hoi phuc, lwc dan héi & chiéu dai 1o xo Khi vat dao dong.
1. Lwc héi phuc: 1a nguyén nhan 1am cho vat dao dong, luén hwéng vé vi tri can bang va bién thién
diéu hoa cung tan s v&i li do. Lwc hoi phuc ctia CLLX khdng phu thudc khéi lwong vat nang.
th =-kx =-mw?2x (thmin= 0; thmax = kA)
2. Chiéu dailo xo: Véi Iy 1a chiéu dai tw nhién cta 1o xo
* Khi 10 x0 ndm ngang: Alp = 0 e |
Chiéu dai cwc dai ctia 10 x0: Imax = Io + A. k %
Chiéu dai cuc tiéu cta 10 xo: Imin = Io - A.
* Khi con l4c 10 xo treo thang dirng hodc nam nghiéng 1 géc o
Chiéu dai khi vat & vi tri can bang: I, = lp + Aly
Chieudai¢lyddox: =1 + x.
DAu “+” néu chiéu dwong cung chiéu din caa 16 xo : Ig
Al

Chiéu dai cuc dai ctia 10 x0: Imax = leb + A.

Chiéu dai cwc tiéu cta 10 x0: Imin = lcp - A. I s
Va&i Alp dwoc tinh nhw sau: MG . N U= S 0
. < by < 7 m
+ Khi con lac 10 xo treo thang dirng: Alp = mg_ g I
k o’ T, P A
. 9 3 A < 2 N , mgsin
+ Khi con lac nam trén mat phang nghiéng géc a: Alp = %
3. Lwc dan héi: xuat hién khi 10 xo bi bién dang va dwa vat vé vi tri 10 v

x0 khong bi bién dang.
a. Lo xo nam ngang: VTCB trung véi vi tri 10 xo khong bi bién dang.

+|Fan=kx =k A|| (x = Al: @6 bién dang; don vi mét)

+ | Fahmin = 0; Fahmax = KA Q \
b. Lo xo treo thang dirng: g 5T

- O ly do x bat ki: F = k (Al + X) . DAu “+” néu chiéu dwong ciing chiéu din
cua lo xo.
Vi du: theo hinh bén thi F = k(Als - X)
- O vi tri can bang (x = 0): F = kAly
- Lwc dan hoi cwe dai (Iwe kéo): Fkmax = k(Alo + A) (& vi tri thap nhit)
- Lwc day (Iwc nén) dan hoi cwc dai: Fnmax = k(A - Alp) (& vi tri cao nhit).
- Lwc dan hoi cuc tiéu: A
* N&u A < Alp = Fuin= k(Alo - A) = FKumin (& Vi trf cao nhét). < )
*Néu A = Alp = Fuin= 0 (& vi tri 10 xo khéng bién dang: x = Aly)

Hinh 1

Chu y: {A
- Lwc tac dung vao diém treo Q tai mot thoi diém c6 do 16m ding bang lwc dan Al;]-- ¥ 1 -
h6i nhwng ngwoc chiéu. o ST 12
- Lwc kéo vé 1a hop lwc ctia lwc dan hoi va trong luc: §Al< A
+ Khi con lac 10 xo ndm ngang: Lwc hdi phuc c6 d6 1ém bang lwc dan hoi (vi Hinh 2

tai VTCB 10 xo khéng bién dang)
+ Khi con l4c 10 xo treo thang dirng: Luc kéo vé 13 hop lwc cta lwc dan hoi va trong luc.
4. Tinh thoi gian 10 xo dan - nén trong mot chu Ki:
a. Khi A > Al (Vé&i Ox hu’ong Xuong) Trong mot chu ky 10 xo dan (hodc nén) 2 lan.

- Thoi gian 10 xo nén twong ing di tir M1 dén M2: =8 s
20 oM _ Al .| Pt
t,=—|véi cosa = =— nen Mo Ml e M
® oM, A n - | Sl A o v
Al [ /% i,q, N
| . |
(A >AD '-'-“-'-'-http:/r?iénglmapto.org
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Hodc diing céng thirc:| t, =aal‘CCOST°

- Thoi gian 10 xo dan twong rng di tir M2 dén M:

b. Khi Al = A (Vé&i Ox hwdng xuong): Trong mot chu ky ta = T; ta = 0.
DANG 3: Nang lwong dao dong diéu hoa ctia CLLX
Lwu y: Khi tinh nang lwong phai d6i khoi lwong vé kg, van toc vé m/s, ly d6 vé mét.
1 1

a. Thé nang: |W: = Ekx2 = EmeXZ = %meAzcosz(wt + @)

1 1
b. Pong nang: |Wa = Emv2 = EmooZAzsinZ(oot + )

1 1
c. Co nang: (W =W¢+Wga= EkAZ =5 mo?AZ = const

Nhan xét:
+ Co nang dwoc bao toan va ti 1€ véi binh phwong bién do.

1
+ Khi tinh dong nang tai vi tri c6 li do x thi: |W =Wa- Wt = zk(A2 - x2)

+ Dao dong diéu hoa c6 tin s6 goc 1a o, tan sb f, chu ky T thi W4 va W, bién thién v&i tan s6 goc
2w, tan so 2f, chu ky T/2.

+ Trong mot chuky c6 4 1an Wq = Wy, khoadng thoi gian gitva hai lan lién tiép dé Wa=WclalaT/4.

+ Thoi gian tr [ic Wa = W max (Wt =W, max) dén luc Wa =W max /2 (Wt = Wt max /2) la T/8

. A _a \%
+Khi|Wg=nWi = W =(n+1) Wi = x=+ ; a=F2E v=F+ E
n+1 Vn+1 1 N
o+l
A W, (AY
+Khi|x=t—= %= ~| -1=n"-1
n W \(x
i R— 2 w,=3w, A
We=0 _1fF Ws=W, W,=3W, Wan=W We=3W, WeW, 4 We=0
Weaa=W 3 W=D 2 WeeW
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DANG 4: Viét phwong trinh dao dong diéu hoa x = Acos(wt + ¢) (cm).
* Cach 1: Ta can tim A, o va @ ro6i thay vao phwong trinh.
1. Cach xac dinh ®: Xem lai tit cd cong thirc da hoc & phan ly thuyét.

' 2m v a _ [l Vi (o k_ g g
Vidu o= =omnf= Y = |2 [Boad _[Viad ) - 5= 8 (LX) w = |8 (cLp
tu o= =2m= Tk T A oA MR Ty K e =y (ELD)

2. Cach xac dinh A:

2
Ngoai cac cong thirc dabiét nhu: A = [x2+ ¥ | = Ve = |a"‘;"| S il R 1/2W , khi 1o
® ® ® k 2 k

x0 treo thang dirng ta cin chd y thém cac tredng hop sau:
a) Kéo vat xudng khoi VTCB mot doan d roi
* tha ra hoac buong nhe (v=0) thi: A=d

2
* truyén cho vat mot van téc v thi: x =d = A = |x? +(Xj
o)

b) Pwa vat dén vi tri 10 xo khong bién dang roi
* tha ra hodc budng nhe thi: A = Al
2
* truyén cho vt mot van téc v thi:x = Al = A = [x° +(Xj
()]

c) Kéo vat xuong dén vi tri lo xo giin mot doan d roi
* tha ra hodc buong nhe thi: A =d - Al

2
* truyén cho vat mot van tdc v thi:x =d - Al = A =_|x? +(XJ
)
d) bay vatlén mot doan d

@. Néu d < AIO
* tha ra hodac buoéng nhe thi A = Aly - d

2
A A A Y ~ Y V
*truyén cho vt mét vantéc vthix=Alg-d = A =, [x° +(—j
®
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* tha ra hodc buong nhe thi A = Aly +d

2
* truyén cho vat mét vin toc vthix = Al +d = A = |x? +(Xj
o

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

*Neéut=0:
0Sp=20 = p=+a
- X = Xo, Xét chiéu chuyén dong cta vit = P=p 7T
v>0->0=—a;v<0—>0p=a
X, =Acoso -

v
-X=Xo,V=Vo= . > tanp=—" > @=7?
Vo, =—Awsin@ Xo®

X, = Acos(ot, +) a, =—Aw’ cos(wt, +)

* Néu t = to: thay to vao hé { = ¢ hodc {

v, =—Aosin(ot, + ) v, =—Aosin(ot, +¢)

4

Luwuy:
- Vat di theo chiéu dwong thiv >0 — ¢ < 0; di theo chitudm thiv<0— ¢ > 0.

- C6 thé xac dinh ¢ dwa vao dwong tron khi biét li @6 va chiéu chuyén dong cua vat & t = to:
Vidu: Tait=0
+Vat & bién dwong: ¢ =0
+ Vit qua VTCB theo chiéu dwong: ¢ =—7/2
+ Vit qua VTCB theo chiéu am: ¢ = 7 /2 s
+ Vit qua A/2 theo chiéu dwong: ¢ =- 7 /3
+ Vat qua vi tri -A/2 theo chiéu dm: ¢ =27/3
+ VAt qua vi tri -A\2/2 theo chidu dwong: ¢ = - 37 /4

* Cach khac: Dung may tinh FX570 ES
Xac dinh dir kién: tim o, va tai thoi diém ban du (t = 0) tim xo va Vo,
®

Véi (Y2 = +/A? —x2 . Ch y: 14y d4u “+” néu vat chuyén dong theo chigu dwong.
)

+ [Mode @
+ Nhip: xo - 22.i (chi ¥: chit i trong may tinh - bAm |ENG))
o

+ An: [SHIFT][2][3] [2] May tinh hien: A 2 ¢
** MOT SO DANG BAI TAP NANG CAO my
DANG 5: Piéu Kkién ctia bién d6 dao dong

1. Vit m; dwoc dit trén vat mz dao dong diéu hoa theo phwong thang dirng. (Hinh 1) k
P& m1 ludn ndim yén trén ms t + trinh dao dong thi: |A < & =Tt m:)8 :
€ m1 ludn nam yén trén mz trong qua trinh dao dong thi: |4 =" 5 K
2. Vat m1 va mz dwoc gan vao hai dau 10 xo dit thang dirng, m1 dao dong diéu hoa. m,
(Hinh 2). D€ m; ludn nam yén trén mat san trong qua trinh m: dao dong ; "
chi A < Mt el S L =
Hinh 2

3. Vat m1 dit trén vt mz dao dong diéu hoa theo phwong ngang. Hé s6 ma sat gitra
m; va mz 1a p, bd qua ma sat gitta mz va mat san. (Hinh 3). D€ m; khéng trwot trén m; trong qua
Trang - 14/67-
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g (ml +m, )g k -
trinh dao dong thi: |A < WoZ=h— m
DANG 6: Kich thich dao dong bang va cham
Vat m chuyén dong voi van tdc vo dén va cham vao vat M dang dirng yén:
1. Va cham dan héi: Ap dung PLBT dong lwgng va nang
lwong (dwdi dang dong ndng vi mit phang ngang W = 0) K M 5 O
r v
T mvo=mv + MVvamyv; = mv2+ M.V2 , ‘_’
2m m-M SIS
= | V= Vo V= v,
m+M m+M
2. Va cham mém (sau va cham hai vit dinh vao nhau chuyén déng cling van téc):
: m
) = ! VvV = m EEEE
Trmvo=(m+M)v' = —

Trwong ho'p: néu vat m roi tw do tir do cao h so véi vat M dén cham vao M roéi cing ¥

dao dong diéu hoa thi 4p dung thém: |v=+/2gh|véi v 12 vAn tdc clia m ngay trudc va

cham

1
Chuy: |v2-vi=2as;v=vo+at;s= Vot +5 at2; Waz-Wa1 =A =Fs

DANG 7: Dao dong cta vat sau khi rori Khoi gia dé chuyén dong.
1. Néu gia do bat dau chuyén dong tlr vi tri 10 xo khong bi bién dang thi quang dwong tir 1ic bat

dau chuyén dong dén luc gia do roi khoi vat: |S = Al

2. Né&u gia d& bat dau chuyén dong tir vi tri 10 xo da dan mot doan b thi: [S

Al = @ . d6 bién dang khi gia do roi khoi vat.

Véi

m
3. Li d6 tai vi tri gia d& roi khéi vat: [x=S - Aly| véi [Alg= Tg

DANG 8: Dao dong cuia con lac 10 xo khi c6 mét phan cta vat ning bi nhiing chim trong

chit léng
g m-—Sh,D
1. P bién dang: |Alo = % .
+ S: tiét dién cta vat nang. -— - f---:

+ ho: phan bi chim trong chat long.
+ D: khoi lwgng riéng cta chat 1ong.

‘A ¢ 7 k' 7 » )
2. Tan s6 goc: |w = \/% voi K =SDg +k

DANG 9: Dao dong ciia con lic 10 xo trong hé qui chiéu khéng quan tinh.
1. Khi CLLX dao dong trong hé qui chiéu cé gia téc, ngoai trong lwc P va lwe dan hoi E,, ctia 16 xo,

con lac con chiu tac dung cta lwc quan tinh: F“qt =-m.a

2. Lwc quan tinh luén ngwoc chiéu gia toc, d6 1én lwc quan tinh: Fge = ma

3. Khi kich thich cho vat dao ddng doc theo truc 10 xo v&i bién dd khong 16n (sao cho do bién dang
cua 10 xo van trong gi¢i han dan hoi cua 10 xo) thi dao dong cia CLLX ciing la dao dong diéu hoa.

m Al
4. Trong HQCCGT, chu ki CLLX 1a: |T= 2n\/; =2n\/?° voi | Al :%
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5. Cac trwong hop thwong gap:

a) Trong thang may di lén: | Al :@
b) Trong thang may di xudng: | Al= @

Bién d0 dao dong trong hai trwong hgpla: A' = A - (Al -Alo)
c¢) Trong xe chuyén dong ngang 1am con lic l1éch géc o so véi phwong thang dirng:

mg

a = gtano; Al=

k.cos o

CHU PE 3: CON LAC PON
DANG 1: Pai cworng vé con lac don

Ay ~ \ SA n 7 l
1. Chu Ki, tin sé va tin sé goc: TZZEJ: lo=./8| f=L1 |8
g 2w\ 1
Nhan xét: Chu ki ctia con lac don
+ ti 1€ thudn véi can bac 2 cda l; ti 1€ nghich véi canbac 2 cia g '
+ chi phu thudc vao I va g; khong phu thudc bién do A va m.

-
[e—

2. Phwong trinh dao ddong: |s = Socos(wt + ¢ ) hodc a = aocos(ot + ¢)
Véis=al, So = aol
= v =5 =-mSesin(ot + ¢) = -olasin(ot + @) ; Vmay = @.50 = @l ag ; Vinin =0
= ar =V’ =-0?Secos(wt + ¢) = -0?laocos(ot + ¢) = -0?s = -o?al = -ga
Gia tdc gdm 2 thanh phan: gla tdc tiép tuyén va gia téc phap tuyén (gia tc hudng tam)

a, =—o’s=-go
(2 2
v N e at+an—>{
an:ng(ao_a )

VTCB:a=a,
VTB:a=a,
Lwuy:

+ Diéu kién dao dong diéu hoa: B6 qua ma sat, lwc can va oo << 1 rad hay oo << 100
+ So dong vai tro nhu A, con s dong vai tro nhu x

2 2
a . A 1A A% 2 2
3. Hé thirc doc lap: |a = -0?s = -o?dl| ; S§=SZ+(—J ;| Qo =0 +—
()

4. Lwc héi phuc: |F = -mw?s = -mga
+ V&i con lac don lwc hodi phuc ti 1€ thuin véi khéi lwong.
+ V&i con l4c 10 xo lwc hdi phuc khong phu thudc vao khdi lwong.
5. Chu Ki va sw thay déi chiéu dai: Tai ciing mdt noi, con lac don chiéu dai I; ¢6 chu ky T, con lac
don chiéu dai I2 c6 chuky T2, conlac don chiéu dai I3 = I; + Iz ¢6 chuky T3, con ldc don chiéu dai 1 =
Li -1z (I1 > 1) c6 chuky Ta.  Tacé: |Ts =T +T; |va| T; =T —T; | (chi cin nh¢ Iti1é véi binh
phwong caa T la ta c6 ngay cong thirc nay)

2
. 1 N
6. Trong cung khoang thi gian, hai con lic thwe hién N1 va N2 dao déng: 1—2 = (—1]
1

DANG 2: Vin toc, Iwc cang day, nang lwong

1. 0 < 10% | [v|=4/gl(05 —a?)

T=mg(1+ a’+ a?)|: |W :%ma)zs(% :%mglag
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2. ap> 10, : |v| :\/Zgl(cosoc—cosoco) , |T: mg(3cosa. - ZCosao)|; |W =mgh, = mgl(l-cosa0)|

Chuy:
+ Vmax VA T max Khi ¢ =0 + VminVa T minkKhi a = ao
V2
+ D0 cao cuc dai cia vat dat dugce so voi VICB: | h, . ZZL;{X

3. KhilWs;=nW, = A=+ S ro == %o v=+ Y max
n+1 Jn+1 \/1

—+1
2

4. Khi a=%=>%=n2—1
n

t

DANG 3: Bién thién nhé cta chu ki: do dnh hwé'ng cta cac yéu té do cao, nhiét do, ...,
thwong dé bai yéu cau tra 1o hai cdu hoi sau:

* Cau héi 11: Tinh lwo'ng nhanh (chdm) |At| ctia déng hé qua ldc sau khodng thoi gian T dang
xét

AT

- Ta c6: | At= T || V6i Tlachuky cta dong ho qua lic khi chay ding, t 1a khoang thoi gian

dang xét

AT 1 h 1Al 1£+i+ipMT

Vi ‘ == A ==
V&i AT duwoc tinh nhw sau: T 2 R 21 2g 2R 2pys

Trong do

- At=t, —t, 12 d6 chénh léch nhiét d¢
- 212 hé s6 n& dai cta chit lam day treo con lac
- h1a d0 cao so v&i bé mat trai dat.
- sla d6 sdu dwa xudng so v&i bé mat trai dat.
- R la ban kinh Trai Pat: R = 6400km
- Al =1{,— (,1a d6 chénh léch chiéu dai
- pur 12 khdi lwong riéng ctia moi treong dit con lac.
- pcwp 12 khéi lwong riéng cha vat liéu 1am qua lac.

Cdch tinh: Khi bai todn khéng nhdc dén yéu té nao thi ta bé yéu té dé ra khéi cong thirc (*)

AT . . ,\ AT " "

Quy wéc: T 0: dong h6 chay cham ; — < 0: dong h6 chay nhanh.

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

AT N N\ \ A 7

Ta cho T 0 nhw da quy worc ta sé suy ra dwoc dai lwong can tim tw cong thire (*).

Chu y thém:

< \ A ~ \ A A ~ 7 N TZ — gl — Ml Rg
+ Pwa con lac twr thién thé nay 1én thién thé khac thi: | =,/ =177 52
T, 82 M, R;

+ Trong cung khoang thoi gian, dong hoé cé chu ki T1 ¢6 s6 chi t1, dong ho c6 chu ki T2 c6 s6 chi ta.
t, T,

7 _2—
Ta co: t, T,

DANG 4: Bién thién 16'n ctia chu ki: do con lac chiu thém tac dung cia ngoai lwc F khong
doi (lwc quan tinh, lIwc twr, lwc dién, ...)
— Lic nay con lic xem nhu chiu tac dung cta trong lwc hiéu dung hay trong lwc biéu kién
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P'=P+F va gia t6c trong trweong hiéu dung g'=g+£ (& VTCB néu cat day vt sé roi vai gia toc
m

hiéu dung ndy). Chu ky mé&i ctia con lac dwoc xac dinh béi: T' = 2n \/I , Cac tredng hop sau:
g

1. Ngoai lwc c6 phwong thang dirng
a) Khi con lic dat trong thang may (hay di chuyén diém treo conlic) thi:g'=g+a
(véi ala gia toc chuyén dong cia thang may)
+ Né&u thang may di Ién nhanh dan hoic di xuéng chdm ddn 14y diu (+) ; (ltcnay: a7 )
+ Né&u thang may di Ién chd@m ddn hoic di xuéng nhanh dan 14y diu (-) ; (luc nay:a al )
b) Khi con lac dit trong dién trwd'ng cé vecto cwdrng do dién trweong E hwdéng thang dirng:

E . . o e - . A x ix
g=gt qa: néu vecto E hwdong xudng lay dau (+), vecto E hwdng 1én lay dau (-)

’ . E
Chu y: Thay ding dau dién tich q vao biéu thirc g' =g+ qa; trong do6: E = % (U: dién ap gitra hai
ban ty, d: khoang cach gitra hai ban).

Vi du: Mot con lac don treo & tran mot thang may. Khi thang may di xuéng nhanh dan déu va
sau d6 chAm dan déu v4i cing mot do 16'n cua gia tdc, thi chu ki dao dong diéu hoa cta con lic

14 T1 va T2. Tinh chu ki dao dong ctia con lac khi thang may dirng yén.
1 1 2

} = g1+g2=28 = T_f+T_22 —rz | (Vig ti 1€ nghich véi binh phwong caa T)

g.1=8-4
g,=8+a
Twong tw khi bai todn xdy dwng gid thiét véi con ldc don mang dién tich ddt trong dién truong.
2. Ngoai lwc c6 phwong ngang
a) Khi con lic treo 1én tran mot 6t6 chuyén dong ngang véi gia toc a:
Xe chuyén dong nhanh dian déu Xe chuyén dong chim din déu

Ta co:

Chiéu chuvén dong - Chiéu chuvén Jons +

Tai vi tri cAn bang day treo hop v&i phwong thing dirng mot géc o (VTCB méi ctia con 14c)
F
V&i: tana = %t:3= a=a=gtanavag =g’+a’ hay g'= ﬁ = T'=T\/cosa
g

b) Con liac dit trong dién trwong nam ngang: giong véi tredng hop 6td chuyén dong ngang &

2
A 7 = 1 E . e A A \ < ~ A 7 = A A 7
trénvéi |g' = g’ +(q—j . Khi doi chiéu dién trwong con lac s€ dao dong véi bién do goc 2a .
m

3* *, Ngoai lwc c6 phwong xién
a) Con lic treo trén xe chuyén doéng trén mat phang nghiéng géc « khong ma sat
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g'=g.cosa
' , L. . . o n m.a
T=T g hay |T' = T\/cosa|véi | y@a=8g.sina | Lwc cang diy: |T= pra
& B=a:VTCB
b) Con lac treo trén xe chuyén dong l1én - xuéng déc nghiéng géc o khéng ma sat
| T'=2n 1 - Xe Ién déc nhanh ddn hodc xuéng déc chdm ddn 13y dau (-)
a +b +2.agsina || -Xelénddéc chdmddnhodcxuéngdécnhanh ddnldy déu (+)

* Lwc ciang day: | t=my/a’ +g> +2a.g.sina

a.cosa

* Vi tri cAn bang: | tan “gtasing ddc 14y dau (+), xudng ddc 1dy dau (-)

c) Xe xudng ddc nghiéng géc « c6 ma sat:

1
* T'ZZTE\/— v&i ulahé sé .
412 hé s6 ma sat.
g.C0S O/ 1+ 1

0B = sino—p.cosa

* Vi tri cAn bang: | ta

coso +L.sina

* Lwc cang day: | T = m.g.cosa\1+p2 |; vdi: |a = g(sina - pcosa)

** MOT SO DANG BAI TAP NANG CAO
DANG 5: Con lic virdng dinh (CLVD)

1. ChuKi T ciia CLVD: =% (T1+T2)| hay T=ﬁ(ﬁ 1, )

2.P6 cao CLVD so v&i VTCB: Vi Wa = Wg = ha =hp
3. Ti s6 bién d6 dao dong 2 bén VTCB

- Goc 1on (00>100): Vi ha =hg = ¢1(1 - cosa1 ) = /2(1 - cosaz) = | T

2
2 |
- Géc nhé(ao_<100):>005az1—%): {&]

o
I,

oy
L 5 X S T, coso, ) | T, ol —of
4. Ti s0 lwc cang day treo o vi tri bién: Goc lon: | ¢ = o~ |; Goc nho: | .~ =1+
5 COSQL, 3 2
5. Ti s lwc cang day treo trwérc va sau khi vied'ng chot O’ (& VTCB)
T, 3-cosa, T, 2 2
CChe T, | L= 2 ey 2. —=1+0a,—a
Goc 1on: T, 3—cosa, |’ G6c nho: T, 270y
DANG 6: Con lic dit day
Khi con lic d&t diy vat bay theo phwong tiép tuyén véi quy dao tai
diém duat. :
1. Khi vat di qua vi tri cAn bang thi d&t diy lic dé6 vat chuyén dong ya
ném ngang v&i van tdc dau la van toc lac dat day. ./,.- Z
Vén toc luc dit day: vy = \2g/(1-cos o) N

TheoOx:x=v,t
Phwong trinh:

TheoOy:y :%gt2

11dug=17/0/~
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= phwong trinh quy dao: y = ng_z =

2

2 v,

1 2

—X
4](1-cosa,)

2. Khi vat dirt & ly do « thi vat sé chuyén dong ném xién véi van tdc ban dau la van tdc luc

dirt day.

Van téc vat lic dat day: v = \/2g¢(cosa—cosay)

Phwong trinh:

Khi d6 phwong trinh quy dao: y =(tana)x -

TheoOx:x=(v,.cosa)t

Hay:y = (tan(x)x—2—12(1+tam2 a)x’
Vo

TheoOy:y =(v,.sin oc)t—%gt2

1 2
5 X
2(v,cosa,)

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
Gii quyét twong tw nhu bai toan va cham cta con lac 10 xo
CHU PE 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 cwdrng birc, cong
hwong

- Dao dong tw do la dao
dong clia hé xay ra dwdi
tac dung chi ctuia ndi luc.

- La dao dong cé
bién d6 va nang
lwong gidam dan

- Dao dong cwdrng birc la dao
dong xay ra dwdi tac dung ctia
ngoai lwc bién thién tuin hoan.

Khainiém | - Dao dong duy trila dao | theo thoi gian. - Cong hwéng 1a hién twong A
dong tat dan dwoc duy tri tang dén Amax khi tin sé6 f, =T
ma khoéng lam thay doi
chu ky riéng cua hé.

Lwc tac Do tac dung cta ndi lwc | Do tac dung cua | Do tac dung cua ngoai lwc tuan

dung tuin hoan luc hoan

o Phu thuéc diéu kién ban | Gidm din theo | Phu thudc bién do ctia ngoai luc
BiéndoA | gay theri va hiéu s§ (f,—fy)
Chi phu thudc dic tinh | Khéng c6 chu ki | Bang véi chu ki clia ngoai luwc
. riéng cda hé, khong phu | hodc tidn s0 do | tac dunglén hé.
Chuki T thudéc cac yéu t6 bén | khong tuan
ngoai. hoan.
Sé khong dao
g%i%;gtqng Khong c6 gﬁ?gma st qué Amax khi tAn sé f, =1,
16m.
- Ché tao ddong ho qualac. | Ché tao 10 xo | - Ché tao khung xe, bé may phai
. - Do gia t6c trong treong | gidm x6c trong | c6 tan s6 khac xa tin sO cda
Ungdung | 4, trai dat. 0o, xe may may gan vao no.

- Ché tao cac loai nhac cu.

2. Phan biét giira dao dong cwdrng birc véi dao dong duy tri:

Giong nhau:

- Béu xay ra dwdi tac dung ctia ngoai lwc.

- Dao dong cwdng birc khi cong hwdng ciing c6 tin s§ bang tin s6 riéng cua vat.
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Khac nhau:

Dao dong cwdng birc

Dao dong duy tri

- Ngoai lwc 1a bat ky, doc 1ap véi vat.
qua mot co ciu nao doé
- Do ngoai lwc thwc hién thwdng xuyén, bu dap
nang lwong tir tir trong tirng chu ki.

- Trong giai doan 6n dinh thi dao dong cwdng
btrc c6 tan sb bang tin s6 f chia ngoai luc.

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

dong riéng fo cua vat.
- Bién do khong thay d

oi

- Lwc dwoc diéu khién béi chinh dao dong ay

- Cung cidp mdt lan nang lwong, sau dé hé tw
bu d3p ning lwong cho vat dao dong.
- Dao dong véi tn sd dung bang tin s6 dao

3. Cac dai lwong trong dao dong tat dan ctia con lac 10 xo:
V&i gid thiét tai thoi diém t = 0 vat & vi tri bién, ta c6:
a)bo giam bién do

_ 2umg '

* Po gidm bién dd sau nira chu ky: | AA;,, = .

A A

_ 4umg
k

AAN =A -Ax=N.AA
An=A-N.Ax

* PO giam bién dd sau méi chu Ky: | AA

*Po giam bién do sau N chu ky:

* Bién do con lai sau N chu ky:

* Phan tram bién d6 bi giam sau N chu ki:

* Phan tram bién do con lai sau N chu Kki:

b)Po6 giam co’ nang:

* Phan tram co ndang bi mat sau 1 chu Kki:

HW

N

* Phan tram co nang con lai sau N chu ki:

[
w A

ViV

Y%
;

T

* Phan tram co nang bi mat (chuyén thanh nhiét) sau N chu ki: | H

AWy T

W-W,
W

=1-H

Wy

b) S6 dao déng thwc hién dworc va thoi gian trong dao dong tat dan:
A kA

zﬂ_ 4umg

At=N.T= N.ZTC\/E
k

c) Vi tri vat dat van téc cwc dai trong nira chu ki diu tién:

* S6 dao dong vét thuc hién cho t6i khi ding lai:

* Thoi gian vat dao dong dén ldac dirng lai:

*Tai vi tri do, luc phuc hoi can bang voi luc can: kxo = mg —

* Van toc cuc dai tai vi tri d6 1a: v = w(A - xo)
S=2nA - n2AA12

d) Quéng duwdng trong dao dong tit dan:

voi n l1a s6 nira chu Ki.

-Néup>5s6nrachukila:n=m+1;
-Néup<5s6nttachukila:n=m

Cach tim n: Lay
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Chiiy: Néu

=m nguyén, thi khi dirng lai vat sé & VTCB. Khi dé nang lwong cua vat bi triét

1/2

kAZ
tiéu bé&i cong ctia lwec ma sat: lkA2 = umgS = |S= (chi ding khi vdt dirng ¢ VTCB !!)

2 - 2umg
4. Cac dai lwong trong dao dong tat dan cta con lac don:
a) Giai quyét twong tw nhu con lac 10 xo, thay twong tng A thanh So ; x thanh s ; s = al, So = ol
b) D€ duy tri dao dong cin 1 dong co ¢ cong suit tbi thiéu la:

AW W, W,
t N.T

P

1 1
v6i [Wo=5 mglal; Wy = 5 mglal; T= 2n /l
8

5. Bai toan cong hwéng co’

A) D0 chénh 1éch gitra tin so riéng fo ca vat va tin so f cda ngoai lwc: [f- 4
fo| cang nho thi bién d6 dao dong cwdng birc A, cang Io'n. Trén hinh: A1 Ao
> Az vi | fy - fo| < [f -
B) P€ cho hé dao dong v&i bién do cwc dai hodc rung manh hodc nwéc
s6ng sanh manh nhat thi xay ra cong huwdng. Y

Khi do: f=fo = T =To <:>3 = To = van toc khi codng hwong: VT
0
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CHUONG II: SONG CO’
CHU PE 1: PAI C’ONG VE SONG CO’

1. Khai niém vé song co, song ngang, song doc
a. Song co: 1a dao dong co lan truyén trong moi trwong vat chat — khéng truyén dworc trong
chan khong

- Khi séng co'lan truyén, cac phan tir vat chat chi dao dong tai chd, pha dao dong va ndng luong
séng chuyén doi theo song. Qua trinh truyén séng la qua trinh truyén nang lwong.

- Trong mdi truweong dong tinh va dang hwong, cdc phdn tir gdn ngudn séng sé nhdn dwoc séng
sém hon (tire la dao dong nhanh pha hon) cdc phdn tir & xa ngudn.
b. S6ng doc: 1a séng co c6 phwong dao dong trung véi phwong truyén séong. Séng doc truyén dwoc
trong chdt khi, I6ng, rdn. Vi du: Séng Am khi truyén trong khong khi hay trong chit 16ng.
c. Song ngang: 1a séng co c6 phwong dao déng vudng goc véi phwong truyén séng. Séng ngang
truyén dwoc trong chdt rdn va trén mdt chdt I6ng. Vi du: Séng trén mit nuéc.
2. Cac dac trwng cua song co’
a. Chu Ki (tin s song): 1a dai lwong khong thay do6i khi song truyén tir moi triedng nay sang moi
truong khac.
b. Toc dd truyén song: 1a toc do lan truyén dao dong trong moéi trweorng; phu thudc ban chat moi
trweong (Vr > Vi > Vk) va nhiét do (nhiét d6 moi trueong tang thi toc do lan truyén cang nhanh)

v .
c. Bwécsong: A=Vl = 7| Voi v(m/s); T(s); f(Hz) = A('m) = Quéng dwdong truyén song: S=vt

- PN1: Buéc song la khoang cach gitra hai diém gdn nhau nhdt trén cung phwong truyén séng
dao dong cung pha nhau.
- PN2: Buwéc song la qudng dwong séng lan truyén trong mét chu ki.
Chuy:
+ Khodng cach gitra hai ngon song lién tiép la 1; Khoang cach gitra n ngon séngla (n - 1)4
3. Phwong trinh song
a. Phwong trinh song
— Tdp hop cdc diém cdch déu ngudn séng déu dao déng cung pha!
Phuong lIEyéll séng

& -
L &

o]
Ml d,, = OM l d, =ON P

|uu =aCDS(ml+t.p]|

u,, =acos(cot +q)—2ﬂd”)

Uy, =a0c0s(et +@-+ 2'-?’“‘)

d,~d
»

b. Do léch pha ctia 2 dao ddng tai 2 diém cach nguon: | Ap=2n

Né&u hai diém d6 nam trén mot phwong truyén séng va cach nhau mot khoang d thi: | Ap= Zﬁx

+ Cung pha: Ap=2kn =>d=ki (k=1, 2, 3...).
+ Ngwocpha: Ap=(2k+1)n =>d=(k+ %)x (k=0,1,2..).
< Bai toan 1: Cho khoang cach, do 1éch pha cda 2 diém, vi < v < vz hodc fi < f < f,. Tinh v hodc f:
Dung mdy tinh, bAm [MODE ; nhip ham f(x) = v hoéc f theo 4n x = Kk ; cho chay nghiém (tir
START @ dén [END||10|; chon |[STEP||1]| (vi k nguyén), nhin nghiém f(x) trong khoang ctia v
hoac f.
< Bai todn 2: Dé bai nhic dén chiéu truyén song, biét li d6 diém nay tim li d6 diém Kkia:
Dung dwong tron dé€ giai véi lwu y: chiéu dao dong ciia cdc phdn tiv van 1 chiéu duwong lwong
giac (ngwoc chiéu kim dong ho) va chiéu truyén séng la chiéu kim déng ho, goc quét = do l1éch
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pha: Ap = 0.At = Zn%, quy vé cach thirc giai bai toan

dao déng diéu hoa & chuyén dong tron déu

Chu y: Trong hién twong truyén song trén soi day,
day dwoc kich thich dao dong béi nam cham dién véi
tan s6 dong dién Ia f thi tan s6 dao dong ctia day la 2f.

CHU PE 2: SONG AM

1. S6ng am la séng co truyén trong cac moi trweong
khi, 16ng, rdn (Am khéng truyén dwoc trong chan
khong)

- Trong chat khi va chat 16ng, séng 4m 1a séng doc.

- Trong chit ran, séng Am gdm ca séng ngang va séng doc.
2.Am nghe dworc c6 tan s6 tir 16Hz dén 20 000Hz ma tai con ngudi cdm nhan dwoc. Am ndy goi la
am thanh.

- Siéu am: 1a séng 4m c6 tan s6 > 20 000Hz

- Ha 4m: 1a séng 4m c6 tin s6 < 16Hz
3. Nguodn am la cac vt dao dong phat ra am.

Dao ddng am 1a dao déng cudng birc c6 tin s6 bang tan s6 clia ngudn phat.
4. Toc dd truyén am:
- Trong mdi modi trwrong nhat dinh, téc do truyén am khong déi.
- Toc téc truyén Am phu thudc vao tinh dan hoi, mat doé va nhiét do cia moi trweong.
- Téc dd: Vran > Vieng > Vini . Khi song dm truyén tir khéng khi vao nwéc thi vdn téc tang bwéc
song tdng.

-A
Hinh anh minh hoa cho céich giai bai todn 2 - cha dé 1

Chu y: Thoi gian truyén am trong moi treong: Vi Vik va Ve 1a van toc truyén dm

trong khong khi va trong moi trwong.

5. Cac dac trwng vat ly cia am (tan s6, cwong do (hoac mirc cwong do 4m), nang lwong va do thi
dao dong ctia am)

a. Tan sd ctia am: La dac trweng quan trong. Khi am truyén tir moéi tredng ndy sang moi trweong
khéc thi tAn s6 khong doi, tdc do truyén 4m thay déi, buwdc séng ctia song 4m thay doi .

b. Cworng do Am I(W/m?2) |1 = =Z|: tai mot diém 12 dai lwong do bang nang lwong ma séng am

tai qua mot don vi dién tich dat tai diém dé, vudng géc védi phwong truyén séng trong mot don vi
thoi gian.
+ W (]), P (W) la ning lwong, cong suat phat &m cta ngudn; S (m2) 1a dién tich mién truyén am.

+ Vi séng ciu thi S 1a dién tich mat ciu [S=4mR% — Khi R tdng k ldn thi I giam k2 lan.
c. Mirc cwong do am:

I |-
& |L(dB) = 10181— — | —=10"| v6i Io = 10-12W/m?2 13 cwdng dd am chuan.

0 Io

AL

I I —
e |[AL(dB) =L,-L,= 101gl—2 — | +=10" | 5 Khi I tdng 10n Idn thi L tdng thém 10n (dB).

1 Il

Cha y: Khi hai &m chéchléch nhau Lz - L1 = 10n (dB) thi Iz = 10n.11 = a.I1 ta néi: s6 nguén dm bdy
gio dd tang gdp a ldn so véi s6 ngudn dm liic dau.

L,—L;
& |Lz2-Li= 101gl—2 = ZOIOg& N R 10
I R R, Il

1 2
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Chi y cac cong thirc toan: [1g10x=x|; la=1gx = x=103; lg% =1ga - Igb

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

- Pd cao cuia Am gan lién véi tan s6 cia Am. (PO cao clia Am ting theo tn s6 4m)

- PO to clia Am 12 dic trwng gan lién v&i mirc cweong dé Am. (P to ting theo mirc cwong dd Am)

- Am sic gin lién véi @0 thi dao dong am, gitp ta phan biét dwoc cac Am phat ra tir cac ngudn

am, nhac cu khac nhau. Am sic phu thudc vao tin s6 va bién d6 ctia cac hoa am.

CHU PE 3: GIAO THOA SONG

1. Hién tworng giao thoa song: 1a sw tong hop cda 2 hay nhiéu séng két
hop trong khong gian, trong dé c6 nhirng chd bién dd séng dwoc ting
cwong (cuc dai giao thoa) hodc triét tiéu (cwc tiéu giao thoa). Hién twong
giao thoa la hién twong dac trwng ctia song.
2. Diéu Kién giao thoa: Hai nguon séng phat ra hai séng cung tin s va
c6 hiéu s6 pha khong doéi theo thoi gian goi 1a hai nguon két hop.
3. Li thuyét giao thoa: Giao thoa cta hai song phat ra tir hai nguén séng
két hop S1, Sz cAch nhau mét khoang [

Xét 2 ngudn: U, = A,cos(wt + ¢, ) va U, = A, cos(wt + ¢, )

V&i Ap= @, — ¢q: 12 d6 1éch pha cda hai nguon.
- Phwong trinh song tai M do hai song tir hai nguon truyén téi:

e
g N

’ T i

7 e

7 —

Uim = Ascos(ot + @4 - 271%) va u= Acos(mt + ¢, - 275%)

- Phwong trinh giao thoa tai M: um = um + uzm (Idp phwong trinh nay
bang mdy tinh véi thao tdc giéng nhw téng hop hai dao dong)
> Do 1éch pha cta hai séng tir hai nguén dén M:

Apm = @2m - @1v = %(d1 —-d,)+ Ap (1)

> Bién do dao dong tai M: | Ay, = A +Aj +2A,A, cos(Ag,) | (2)

» Hiéu dworng di ctia song tir hai nguon dén M: d; - d2 = (Apwm - Acp)z—y:T (3)

4. Hai nguon cung bién do: u, = Acos(wt + ¢, ) va U, = Acos(wt + ¢, )

d-d, A d, +d +
- Phwong trinh giao thoa séng tai M:| UM = ZACOS[W%JFT(P} cos{mt—n : X 2 4 2%}

d-d, A
> Bién d@ dao df_\)ng tai M: Am= ZACOS|:TC_1 2 2 +7(p:| (1)

> Hiéu dworng di ctia hai song dén M: d; - d2 = (Apwm - A(p)% (2)

+ Khl A(PM = 21(7[ f— dl - d2 = k)\'%)\ thi AMmaX = ZA,

1
+ Khi Agy = 2k + D = [di - dz =(k+ S -ZA—T‘[PA thi Ammin = 0.

> S0 diém (hodc s6 dwong) dao dong cwce dai, cwc ti€u trén doan S1S2:

' 1 A 1 A
* S0 cyc dai: LR P

*S0 cwe tiéuw: | ———5— —L< <__§__
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Chu y: Khéng tinh hai ngudn vi ngudn la diém ddc biét khéng phdi la
diém cwc dai hodc cuc tiéu !!
4 Hai nguon cung bién dg, cung pha: u, = u, = Acos(wt + @)

+ Néu O 13 trung diém ctia doan S1S: thi tai O hodc cac diém nam
trén dwong trung trwc ctia doan S1S2 sé dao dong véi bién do cwe dai
va bang: Ammax = 2A.

+ Khl A¢M = 2k7[:> dl = dZ = k)\ thi AMmax = ZA,

(Cie gom are dad

2 -] 0 1.
(Csc gom awre tiéw)

+Khi Agy =2k + 1)z = |di- do = (K +%)7\ thi Ammin = 0.

4 Hai nguon cung bién dg, ngwoc pha: Ap=+x; Ay = 2A cos(rcdl%dzig
Trong trwong hop hai nguén dao dong ngwo'c pha nhau thi nhirng két qua vé giao thoa sé
“ngwaoc lai”’ véi két qua thu dwoc khi hai nguén dao dong cung pha. -t
+ Néu 0 1a trung diém cta doan S1S: thi tai O hodc cac diém ndm  *1 ¢ %7
trén dwong trung trrc ctia doan $1S; sé dao dong véi bién d6 cwc tiuva A\ 1 [ S/ =2
bang: AMmin = 0. s\ i
Ae R B
+ Khi |d1 - d2 = kA| thi AMmin = 0; } rl ' \
. 1 \ - .I'I . I'\
+Khi [d1-dz2=(k + 5)7\ thi AMmax = 2A. o ;;= . ]ﬁ; -

4 Hai nguon cung bién dd, vuéng pha: Ap =+ ( 2k +1) g; Ay =2A

COS(TCbi—
A

+ Néu O 14 trung diém cua doan S1S2 thi tai O hodc c4c diém nam trén dwong trung trec cia
doan $1S2 s& dao dong véi bién do: Am = AN/2.

1 1 1l =

+ S0 diém dao dong cwc dai = S6 diém cwc tiéu trén doan S1S2: e k< I

Cach tim nhanh sd di€ém cwc tri khi 2 nguon cung (hoic ngwoc) pha:

Taldy: S1S2/A = m, p (m nguyén dwong, p phan thip phan sau dau phiy)
* Xét hai nguén cung pha:

- Khi p = 0: s6 cwc dai 1a: 2m - 1 ; s6 cuwc ti€u la 2m

- Khi p # 0: s0 cwc dai la: 2m + 1; s6 cwc ti€u la 2m (khi p < 5) hodc 2m+2 (khi p > 5)
* Khi hai nguén ngwoc pha: két qua sé “ngworc lai” véi hai nguén cung pha.

& Bai todn 1: Mu0n biét tai diém M c6 hiéu khoang cach dén hai nguon la: d; - d, = Ad, thudéc van

cwc dai hay van cuc tiéu, ta xét ti s6 Af =k:
+ Néu k nguyén thi M thudc van cwe dai bdc k. Vi du: k = 2 — M thudc van cuc dai bac 2.
+ Néu k bdn nguyén thi M thudc van cwec tiéu thiv k + 1.k = 2,5 — M thudc van cwc ti€u thi 3.
< Bai todn 2: Néu hai diém M va M ' ndm trén hai van giao thoa cling loai bac k va bac k ' thi

, {Ms1 —~MS, =k
taco:

M'S, —M'S, =k'A

con néu cung la s6 ban nguyén thi cac van d6 l1a van cwc tiéu.
& Bai todn 3: Mudn tim van toc truyén song v hodc tan sé f khi biét diém M dao dong véi bién do
cwc dai, biét hiéu khoang cach |d —d | va gitta M véi dwong trung truc ctia S1S2 c6 N day cwe dai

.Sau d6, néu biétk vak ' ciing la sé nguyén thi cac van dé 1a van cwce dai

khac. Ta cé: |d, —d,|= kA = k——(N+l) —)Vhoacf . 3 3
Chu y: Trén SiSz khodng cdch giira hal diém cuc dai (hodc hai 5 ¢ g "\._.-"' "'-,_L.«' N
51 e —=— e S:
cwc tiéu) gdan nhau nhdt la %; khodng cdch giita mét diém cuc dai ;. ‘9.4 /N
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\ A = A? = A? 7z Y l
va mot diém cuec tiéu ké né la 7

** MOT SO DANG TOAN GIAO THOA
DANG 1: Tim sd diém dao dong véi bién d6 cwc dai, cwce tiéu giira hai di€ém M, N bit ky
Hai diém M, N cach hai nguén S, Sz 1an lwot 1a dim, dzm, div, dzn.
Ta dat Adm = d1m - dzm; Adn = din - d2n va gid str: Adm < Adn
> Hai nguoén dao dong cung pha:
* Cuc dai: Adu < KA < Adn
* Cuc tiéu: Adwm < (k + 0,5)A < Adn
» Hai nguon dao dong ngworc pha:
* Cuc dai: Adm < (k + 0,5)A < Adn
* Cuc tiéu: Adu < kA < Adn
> Hai nguon dao dong léch pha géc A¢ bat Ki:

* Cuc dai: Adw < (k - g—;‘))x < Ady

* Cuc tidu:Adw < (k + 05 - 22 < Ady XK
21 PN

DANG 2: Tim sd diém cwc dai, cwc ti€u trén dwong tron tim O \ [/

A N Z P . N 7 e s ~ /. 9 = 1 \ \ | |
thudc dworng thang chira hai nguén, cé ban kinh tuy y hoac elip *~ B T °
nhan hai ngudn AB lam hai tiéu diém \ Vo

> Trén elip nhin hai nguén AB lam hai tiéu diém:

Ta tim dwoc s6 diém cwc dai hodc cuc tiéu trén doan AB 1a k. Do moi
dwong hypebol cat elip tai hai diém — s6 diém cuc dai hoic cuc tiéu
trén elip la 2k.

> Trén dworng tron tAm O thudc dwdng thang chira hai ngudn,
c6 ban kinh tuy y:

Twong tw nhw dwong elip, ta tim dwoc sé diém cwce dai hodc cuwc tiéu
trén doan thang dwoc gi¢i han béi dwong kinh ctia dwong tron va hai
diém nguon nhw cach tim gitra hai diém M,N (dang 1) r6i nhan 2. Xét xem hai diém dau mat cua
doan thang gi¢i han d6 c6 phaila diém cwc dai hodc cwc tiéu hay khong, vi hai diém do sé tiép xtc
véi dwong tron khi dwong cong hypebol di qua hai diém do6, néu c6 1 diém tiép xdc ta liy tong so
diém da nhan 2 trir 1; néu 2 diém l4y téng so trir 2 — s6 diém cwc dai hodc cuc tiéu trén dwong
tron.

DANG 3: Xac dinh khoang cach ngan nhat hoidc 1'n nhat dé thoa
yéu cau bai toan.

< Bai toan: Xdc dinh khodng cdch ngan nhdt hodc 16m nhdt tai mot
diém trén dwong thang di qua mét nguén A hodc B va vudng goc véi
AB.

Xét hai nguén cung pha:

Gia str tai M c6 dao dong véi bién do cwe dai.

- Khi [K|= 1 thi: Khodng cach16n nhat tir mdt diém M dén hai ngudn la:
dimax = MA

- Khi |k|: Kmax thi: Khodng cach ngan nhit tir mot diém M’ dén hai
nguﬁn la: dimin= M’A

<A . . —AB AB . ,
Tir cong thirc: —= < k < — voi K| = Kpax—> dimin= M’A
Lwu y: V&i hai nguon ngwo'c 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 hop mai lién hé hinh hoc gitra
di va dz véi cac yéu té khac trong bai toan dé giai (lién hé gitka cdc canh trong tam gidc vudng).
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DANG 4: Tim vi tri diém M trén dwo'ng trung trwc cia AB, dao dong cung pha hoac ngwo'c
pha vé&i hai nguon A, B.

Gia st hai nguon cung pha c6 dang: u; = u, = Acoswt

* Cach 1: Dung phwong trinh song.

N ‘ . A — dl _dz dl +d2
Phwong trinh séng tai M la: | um = 2Acos L cos OD'C—NT

» Néu M dao dgng cung pha v&i S1, Sz thi: & d, J}:d =2kn — d2+d1 = kA

Vi M nam trén dwong trung trec nénd: =dz tacé:d=d; =d, =k

Ttr hinh vé ta c6: d>% k7»>@ k>&(k€Z):>kmm—)dmm Kemin A
ABY M
Theo hinh vé ta c6: x =0M = _|d? —( 5 j (diéu kién: d > )
X
Xmin Khi dmin. Tt diéu kién trén, ta tim dwoc: dyi, = Kmind = Xmin A B
» Néu M dao dong ngwo'c pha v&i S1, S thi: 0

a4t opyn o di = 2k

Vi M nam trén dwong trung trec néntacé: d=d, =d, = (2k+)%
Twong tw trén, ta tim dwoc dminVa Xmin
* Cach 2: Giai nhanh
- Piém cung pha gdnnhat: k=a + 1
AB - Piém cung phathtn: k=a+n
Taco: k= o Kiamtron =2 = - _ pigm ngwoc pha gan nhat: k =a + 0,5
- Piém ngwoc phathtn:k=a+n-0,5
L
DANG 5: Xac dinh s6 diém cung pha, ngwoc pha véi hai nguén Si, S giira hai diém
MNtrén dwong trung trwc

2
Tacé:k=ﬁ;dM= OM? + 515, sdy = 0N2+ﬁ
2\ 2 2

Ciing pha khi: k, = 2 ; ¢, =3 "
- Cung pha khi: M—T, N_T C
: d,, dy
- Ngwoc pha khi: k,, +O,5=T; kN+O,5=T Spe *S;
0

Tir k va km = s0 diém trén OM = a
Tir k va kn = s0 diém trén ON =b N
e Néu M, N cung phia = s6 diém trén MN:a—b
e Néu M, N khac phia = s6 diém trén MN: a + b (cung trir, Khac cong!!!)
Ngodi ra, ta ciing cé thé str dung phwong trinh séng va tinh chdt hinh hoc dé gidi todn.

CHU PE 4: SONG DUNG - o
1. Phan xa sdng: I)
- Khi phan xa trén vat can c6 dinh, séng phan xa p Q
cung tin s6, cung bwdc séong va luén luén ngwoc -\ ¢
pha v&i séng toi. P — Q
- Khi phan xa trén vat can tw do, song phan xa cung \;—E
tan s6, cung budc séng va luén luén cung pha véi
song toi.

Q [Q
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2. Hién tworng tao ra song dirng: Song tdi va séng phan xa truyén theo ciing mét phwong, thi c6
thé giao thoa v&i nhau, va tao ra mét hé séng dirng. Trong séng dirng c6 mot s6 diém ludn ludn
dirng yén goi 1a niit, va mot s6 diém ludén luoén dao dong véi bién do cwe dai goi 1a bung sdng.
3. Pac diém cua song dirng:

- Pau c6 dinh hodc dau dao dong nhé l1a nit séng. Pau tu do 1a bung séng.

- Khoang cach hai diém nit hodc hai

}\‘ bu%séng bung séng

diém bung gin nhau nhit 1a > ‘ : #T

- Khoang cach giira dl;m bung va A N e A A

. / nit séng ndt séng

diém niat gin nhau nhat la: 2 f % / %

- Néu song téi va séng phan xa c6 | Thaseng * i /i T <t ? :
bién d6 A (bdng bién d6 ctia nguén) thi | ik £ % oE 4
bién d6 dao dong tai diém bung la 24, | : l T : l
bé rong cta bung song la 4A. 5 ' bungséng | | bungséng

- Khoang thoi gian gitra hai Iin soi " fgaeam ¢ Gheee T iRmR T imaw
day cang ngang (cac phan tr di qua
VTCB) 1a T/2.

- Vi tri cac diém dao déng cung pha, ngworc pha:

+ Céc diém d6i xirng qua mot bung thi ciing pha (d6i xirng v&i nhau qua dwong thang di qua
bung séng va vudng goc véi phwong truyén séng). Cac diém doi xirng véi nhau qua mot niit thi dao
dong ngworc pha.

+ Cac diém thudc ctuing mét bo séng (khoang gitra hai nit lién tiép) thi dao dong cting pha vi
tai d6 phwong trinh bién do khong d6i diu. Cac diém nam & hai phia ciia mét niit thi dao dong
ngwoc pha vi tai d6 phwong trinh bién d6 déi dau khi qua nut.

— Cdc diém trén soi ddy dan hoi khi c6 séng dirng 6n dinh chi cé thé cung hodc ngworc pha.

u
Hinh vé
- M, P d6i xtrng qua bung B nén cung pha Q /_\
dao dong. Dé thdy phwong trinh bién do \ \

cia M va P cung dau. Suy ra, M va P dao
dong cung pha \ /ﬂ """""" \ /

- M, Q d6i xirng qua nit N nén ngwo'c pha
dao dong. Dé thdy phwong trinh bién do
ciia M va Q ngwgc ddu nhau. Suy raMva Q
dao dong ngwoc pha

4. Piéu kién dé c6 song dirng:
a) Trwong hop hai dau diy c6 dinh (nut): / = k% (ke N*);

* s0 bo song = s6 bung song = k
*sonatsong =k + 1
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A =21

— fk :k%—) ¢

min

= % - fk = k'fmin = fmin = f1<+1 - fk

Trwong hop tian sé do diy dan phat ra (hai dau c6 dinh): f, = k%

Ung voéi:
k=1 = am phat ra am co ban c6 tan sd f; = f, :%
k =2,3,4... c6 cAc hoa 4m bic 2 (tin s6 2f1), bac 3 (tin s6 3fi)...
Vay: Tan sé trén ddy 2 ddu c6 dinh ti 1€ véi cdc sé nguyén lién tiép: 1, 2, 3, ...
b) Trwong ho'p mot dau la nut, mot dau la bung:

0= (2K +1)% (ke N);

*s6 b6 song =k
* s0 bung song = s6 nitsong =k + 1

v A =41
— f =(2k+1)— _
TR [ AT EIY S Sl t
4] 2
Trwong hop tin s6 do 6ng sao phat ra (mot dau kin, mot dau
ho)

v
f,=(2k+1)—
= (kD)

Ung véi
g ew x v
k=0 = am phat ra am co ban c6 tan so f1 =
k =1,2,3... ¢6 cac hoa Am bAc 3 (tin s6 3f1), bac 5 (tAn sb 5f1)...
Viy: Tdn sé trén ddy 1 ddu cé dinh ti 1€ véi cdc sé nguyén Ié lién tiép: 1, 3, 5, ...
5. Bién d0 tai 1 di€ém trong song dirng
*Véi x 1a khoang cach tir M dén dau nit séng thi bién do:

A, = 2Asin(27ti
A
* Véi x 1a khoang cach tir M dén dau bung song thi bién do:
A, =2A cos(ZnE
A

* Cac diém c6 cung bién do (khéng ké diém bung va diém nut)
cach déu nhau mét khoang A/4. Néu A 1a bién d6 séng & ngudn thi bién do dao dong tai cac diém
nay sé la A; =A\/§

Aa i Afa

6* *.Van toc truyén song trén day: phu thudc vao lwc cang diy F va mét do khoi lwong trén mot

. F
don vi chiéu dai x. Ta co: [V= \/& voi p =rrT1
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CHUONG III: DAO PONG VA SONG PIEN TU
CHU PE 1: MACH DAO PONG

1. Mach dao déng: Cudn cdm cé dd tw cdm L mac ndi tiép vai tu dién C
thanh mach dién kin (R=0) A

- Sau khi tu dién da dworc tich dién, n6 phdng dién qua cudén cam va tao ra
trong mach LC mot dao dong dién tir tw do (hay dong dién xoay chiéu).

- Dao dong dién tir ty do: 1a sy bién thién diéu hoa theo thoi gian cia dién
tich q cia mot ban tu dién va cwong do dong dién i (hodc cwong dd dién

treong E va cdm &ng tir B ) trong mach dao dong.

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

a. Biéu thirc dién tich: q = gycos(wt + @)

b. Biéu thirc dong dién: i = q’ = -wqosin(ot + ¢) = Iocos(ot + ¢ + TZL) ; Véi [lo=wqo = Jic

c. Biéu thirc dién ap: u=

% = Cé—OCOS(cot + ¢) = Uycos(ot + @) ; Véi [Uo = %—0 = Io\/E

C
d. Budc séng ciia song dién tir: A= 7 = c2n/LC = c2n e ; Véi: ¢ = 3.108m/s

0

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

e—o- Q0| w o _ 1
Chu ky riéng: | T = 2nvLC =2“I—: ; tan so riéng f= 2L

Nhan xét:

- bién tich q va dién 4p u luoén cung pha véi nhau.

- Cwong do dong dién i luon sém pha hon (q va u) mot goc m/2.
3. Nang lwong dién tir: Tong nang lwong dién trueong tu dién va nang lwong tir treong trén cudn
cam goi la nang lwong dién tur.

1 1 1q}
a. Nang lwong dién tir: |W=W¢+W,_ = E(:Ug = EL]S - ch_o
1 19> 1
b. Nang lwong dién trwong: (We = ECUZ = 5% =oc qZ cos? (ot + o)

1. 1 .
c. Nang lwong tir trweorng: |W. = 5'—'2 =5 g sin’ (ot +o)

Nhan xét:

+ Trong qué trinh dao déng dién ttr, c6 sw chuyén doi tir nang lwong dién trwdng thanh nang
lwong tir tredng va ngwoc lai, nhiwng tong ctia ching thi khong doi.

+ Mach dao dong co tan sb goc o, tan s6 f va chu ky T thi W va W¢ bién thién voi tan sb goc 2o,
tan s 2f va chu ky T/2.

+ Trong mot chu ky c6 4 1an Wi, = W¢, khoang thoi gian gitra hai 1an lién tiép d€ Wi, = W¢ la T/4.

+ Thoi gian tir lac WL = Wimax (We = WCmax) dén luc WL = Wimax /2 (Wc = Wenmax /2) 12 T/8.

Q
+Khi|WL =nW¢=> 0 . u=
" 4= \/n+ \/n+ 1

+
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* * Cach cap nang lwo'ng ban dau cho mach dao dong:

. . 1 1 , "
- Cap nang lwong ban dau cho tu: W = SCE2 =5 CU; Véi E: 1a sudt dién dong ctia nguon

2 2

v AAY A A 1
- Cap nang lwong ban dau cho cudn day: W = ELIﬁ = %L[

4. Cac hé thirc doc lap:

E

2
—j ; Voi rla dién tré trong clia nguon

r

s o (1Y a) (i) uY (i
o=y |= (&) i) 2 5

jll

L /c
w+—i’=U2=i=./—(U%-u?
c 0 L(o )
C /L
iZ+=u?=I>=lu=[|—(I? —i°
L 0 C(o )

b) W:WC + WL -

5. Bai toan ghép tu:

+NEuCi1ssC2(C=C1+Cz)hay Lint Lz (L=L1+Lz) thi f_zzf_2+f_2;}f =M AN T =T + T,
1 2

1 1 1

+Né'uC1ntCz(1:i+i)hayL1sst(1:i+i)thi
C C C L L

1 2 1 2

L1 1.1 11y oo

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

6. Bai toan th¢i gian tu phéng - tich dién: van dung su twong quan gitta DPDH va CDTD dé giai,
cach thirc giéng chwong dao dong co. Vi du: Thoi gian tir 1c tu tich dién cwce dai dén luc tu phéng

. T
hét dién tich la 1

7. Cong suit bu dip do hao phi khi mach dao déng c6

dién tré thuan R # 0: dao dong s& tat

dan. D€ duy tri dao dong cin cung cap cho mach mét ning lwong cé cong suit:

2m2y72 2
p o< ©CUG o _ UGRC
2 2L

(W)

= W=Pt

8.Mach dao dong c6 L bién ddi tir Lmin— Lmax va C bién ddi tir Cmin—> Cwmax thi budc séng A clia

séng dién twr phat (hoac thu):

Amintrong rng v&i Lminva Cin: Apin =C27T4/L,.C i

AMax twrong rng v&i Lmax va CMax: Ayax
9. GOc quay o cua tu xoay:

=c2n+L, .C..

- Tu xoay c6 dién dung C ti 18 theo ham s6 bac nhét d6i voi goc xoay a: C=a.o + b
+ Tlr cac dit Kién tmin; Omax ; Cmin; Cmax ta tim dwgc 2 hésé avab.
+ Tlr cac dit kién A va L ta tim dwoc C roi thay vao: C=a.a + b, suy ra goc xoay a.

Hoac:
. \ ~ N 3eA ~\ ~ N a— (x‘min C _ Cmin
+ Khi tu quay twr oimin dén a (dé dién dung tir Cmindén C) thi: =C c
(x’max _O(‘min max  “min
. \ . 7’ A . ’ ~n " A \ N N O“max - (X Cmax _C
+ Khi tu quay tw vi tri oimax V€ vi tri o (dé dién dung tir C dén Cmax) thi: =c e
a‘max _O(‘mm max = min

2 C,+C
-KhituxoayCX//Co;%zc _ 0Ty
2

'S
C, GCy+C,
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CHU PE 2: SONG PIEN TU

1. bién tir treo'ng

- Khi 1 tir trwong bién thién theo thoi gian thi nd sinhra 1 v
dién trwong xoay (la 1 dién trwong ma cac duwong strc bao
quanh cac dwong cam &ng tir). Ngwoc lai khi mét dién treong - |
bién thién theo thoi gian né sinh ra 1 tir trworng xody (la 1t i @
treong ma cac dwong cam ng tir bao quanh cac dwong sire cia :
dién truong) ting

- Dong dién qua cudn day l1a dong dién dan, dong dién qua
tu dién la dong dién dich (l1a sy bién thién ctia dién treong
gitra 2 ban tu)

- Dién trwong va tlr treong 1a 2 mét thé hién khac nhau ctia 1
loai trrong duy nhat l1a dién tir tredong.
2.So6ng dién twr: 1a dién tlr trwong lan truyén trong khong gian ctia
dién tir treong bién thién tudn hoan theo thoi gian.

Dién
trudng(E)

a. Piac diém song dién tir: = (o
’ 14 = A AY 3 A A A YLl N A .\ - b HUdng tmyen
- S6ng dién twr lan truyén dwoc trong chan khong véi toc do c = Budc séng W\ Y,
3.108 m/s A~

- Song dién tir 1a song ngang do n6 c6 2 thanh phan la thanh
phin dién E va thanh phin tir B vudng géc véi nhau va vuong
g6c véi phwong truyén séng.

+ Cac vecto E, B, v 1ap thanh mot tam dién thuan: xoay dinh 6c d€ vecto E trung vecto B thi
chiéu tién cda dinh 6c 1a chiéu cta vecto v

+ Cac phwong trong khong gian: néu chiing ta & mdt ddt, hwéng mdt vé v
phuong Bdc, liic dé tay trdi chiing ta & hwéng Tdy, tay phdi & hwéng Pong. Vi ’[\ ake
vdy: néu gid str vecto E dang cuc dai va hwéng vé phia Tdy thivecto B ciing cwc & /
dai (do cung pha) va hwéng vé phia Nam (nhw hinh vé). r;—.‘;—/ = ~Déng
- Dao dong cia dién triro'ng va tir trweorng tai 1 diém ludn dong pha. MZ/E

- Ciing c6 cac tinh chat giong nhw séng co hoc: phan xa, khic xa, giao thoa.
Truyén tot trong cdc méi trwong thwong theo thir tw: Chan khéong > Kkhi >
16ng > ran. Khi truyén tir khong khi vao nwéc: f khdng doi; v va 1 giam.

- Séng dién tr mang nang lwong.

- Séng dién tir bwdc song tir vai m dén vai km dung trong théng tin vo tuyén goi la song v
tuyén:

Loai song Tan s6 Bwoéc song Pac tinh
Nang lwgng nho, it bi nwée hap thuy, diing théng tin
lién lac dwéi nwérc.

Song dai 3-300KHz |10%-10%m

Ban ngay tang dién li hap thu manh, ban dém it bi
Séngtrung | 0,3-3MHz |103_ 102 hip thu => ban dém nghe dai séng trung ré hon ban
" M Ingay

Nang lwong 1én, bi tAng dién li va mat dat phan xa
Séngngin | 3-30 MHz 102 - 10 m |nhiéu lan => théng tin trén mdt ddt ké cd ngay va

dém.
) C6 nang lwong rat 16n, khong bi tang dién li hap thy,
Song$c1_rc 30 - 30000 MHz| 10 - 102 m |xuyén qua ting dién li nén ding théng tin vii tru, vd
ngan tuyén truyén hinh,

3. Nguyén tiac chung cta viéc thong tin truyén thanh bang song vé tuyén
a) Phat va thu séng dién tir: Dwa vao nguyén tic cong hwong dién tir trong mach LC (f = fo)
- D& phat séng dién tir ngwdi ta mac phdi hop 1 may phat dao dong diéu hoa véi 1 dngten (13 1
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mach dao dong hé)

- D€ thu song dién tir ngwoi ta mic phdi hop 1 dngten véi 1 mach dao dong c6 tin sd riéng diéu
chinh dwoc (d€ xay ra cdng hwéng vdi tin s6 clia séng can thu).

b) Nguyén tac chung:

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

b. Phai bién diéu cac séng mang: “tron” séng dm tan véi séng mang.

c. O noi thu phai tach séng Am tin ra khoi séng mang.

d. Khuéch dai tin hiéu thu duvoc.

Lwru y: S6ng mang c6 bién do bang bién do ctia song Am tan, c6 tan s6 bang tin s6 cia séng cao

tan.
c) So’ d6 khoi ciia may phat thanh vo tuyén dién don gian:
May phat May thu
(1): Micré. (1): Anten thu.
(2): Mach phét séng dién tir cao tan. (2): Mach khuyéch dai dao dong dién tir cao tan.
(3): Mach bién diéu. (3): Mach tach séng.
(4): Mach khuyéch dai. (4): Mach khuyéch dai dao dong dién tir Am tan.
(5): Anten phat. (5): Loa.

Chii y: Tim hiéu cdch xdc dinh kinh dé va vi dé !!!
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CHU'ONG IV: DONG PIEN XOAY CHIEU
CHU DPE 1: CAC LOAI POAN MACH
DANG 1: Viét biéu thirc cwong dd dong dién va dién ap

1. Bi€u thirc hiéu dién thé xoay chiéu:

2. Bi€u thirc cworng d dong dién:

u(t) = Uocos(wt + @u)
u(t): hiéu dién thé tirc thoi (V)
Uo: hiéu dién thé cuc dai (V)
@u: pha ban dau cua hiéu dién thé.

i(t) = Iocos(wt + i)
i(t): cwong Ao dong dién tirc thoi (A)
Io: crong do dong dién cuc dai (A)

@i: pha ban diu cda cwong dé dong dién.

7 =7 L] =A U
3. Cac gia tri hiéu dung: U=—2
° B

4. Cac loai doan mach:

= to
(V)’I_\/E

*Poan mach chi c6 R: ur cung pha véii; | =

(A)

Uy

* Poan mach chi c6 L: uL sm pha hon i goc

* Poan mach chi c6 C: uc cham pha hon i goc

R

= I—U— voi
2' 7

_ U __L
= Z_ FvOoi ZC_Coo

7. =Lo

(Q): cdm khang .

L

(Q): dung khang.

C

Uy 4 o =
U
© T3P -i:
- 7
. Uy + D [_fc
e

2 '
* Poan mach R, L, C mic néi ti€p (khong phan nhanh):
> ﬁ[.
Up
N
—
LJ;_ + U,: - U
S
o r . - -
¥ 1]
o 1 S R
U

Trudmg hop ZL = Zo

Trréng hop Zp, < Z¢

- Dién ap hiéu dung:

U=yU2 +(U, ~U.f = LR +(z, -2, )

=17z

Vi |Z= R +(Z, -Z.) |: goi 12 t&ng tré ctia doan mach RLC,
Chu y: Néu trong mach khéng cé dung cu nao thi coi nhw “tré khdng” ciia né bdng khong.
Uu U u U u, U U U
_ Y A *A . I:—:—R:—LZ—C._ & A =, I :—0: OR: oL _ ~0c
Cwong d6 hiéu dung: 7" R 7, 7,/ Cwong do cuc dai:| 1o Z R 7, Z

- U -u. U, -U

- Do léch pha ¢ giitauvai: |ane=——t=——t=—0—%E 50
R Ux Uk

+ Néu doan mach c6 tinh cam Khang, tirc 1a Zi > Zc thi ¢ > 0: u sé’'m pha hon i.
+ Néu doan mach c6 tinh dung Khang, tirc 12 Z. < Zc thi ¢ < 0: u tré pha hon i.
5. Viét biéu thirc dién ap va cwong d6 dong dién:
- Néu i = Iocos(mt + i) thi u = Uocos(ot + @i + ¢).
- Néu u = Upcos(wt + @u) thii = locos(ot + Qu - ¢).
Chii y: Ta ciing c6 thé str dung mdy tinh FX 570 ES dé gidi nhanh chéng dang todn nay:

An: [MODE] [2]; [SHIFT] [MODE] [4]:

- Tim tdng tr& Z va goc léch pha ¢: nhap may lénh [R + (Z, - Z)i]

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

U, Zo,
Z [R+(z, -Z.)]
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- Cho i(t) viét u(t) ta thyc hién phép nhan hai s6 phirc: u=iZ =1,£¢, x[R+(Z, —Z.)i]
- Cho uam(t) ; ums(t) viét uas(t) ta thuwc hién phép cong hai s6 phirc: nhw tong hop hai dao dong.
Thao tac cudi: [SHIFT] [2] [3] [=]

DANG 2: Cong suit cua dong dién xoay chiéu - Hé sd cong suat.

! ‘ U’R
- COng sudt tiéu thu ctia mach dién xoay chiéu: |P = Ulcosp| Hay [P =RI2=Url = 7

U
- Hé s6 cong sudt: |COSP= 7 ===
0

*Y nghia ctia hé s6 cong suat coso:
2
- Khi cos¢ =1 (¢ = 0): mach chi cé R, hodc mach RLC c6 cong hudng dién. Lic d6: P = Pmax= Ul = v

- Khi coso =0 (¢ = ) Mach chi c6 L, hoac C, hodc cé ca L va C ma khong c6 R. Lic d6: P=Pmin=0

- Nang cao hé s cong suit cose dé gidam cwong do dong dién nham gidm hao phi dién nang trén
dwong day tai dién. Hé s6 cong suit cta cac thiét bi dién quy dinh phai > 0,85.
DANG 3: Quan hé giira cac gia tri hiéu dung

- Str dung cong thirc: U? =U2 +(U, —U. f; tanp= ULU_ Ye ; COSO :U_L;

R
- Str dung cac cong thirc cho tirng loai doan mach = Gidi cac phwong trinh dé tim: Ug, U, Uc ...
- Hodc str dung gian d6 vecto Fresnel két hop dinh i ham sé cosin (hodc sin) va cac hé thirc lwong
trong tam gidc dé tinh Ug, U, U, U...
- Hién twong dodn mach: Toan b6 dong dién khong di qua phan tir ZX ma di A 7] B ;
qua diy n6i AB nén khi c6 hién twong doan mach & phan ti nao ta cé thé ] \I:I_‘_’/ '
xem nhw khéng cé (khuyét) phén tir d6 trong mach.
@ Bai toan 1: Néu c6 mét sy thay déi cia mot phan tir nao dé (R, L hay C) thi tong tré Z thay doi,
ma dién ap toan mach khéng ddi nén cwong dé6 dong thay d6i va kéo theo dién ap trén tirng phin
t cling thay doi, song v&i nhirng phan tir khong bién thién, du dién ap cda ching c6 thay dai thi ti
1é dién 4p gitra chiing van khong doi.

Vi du: Phan tit C thay d6i thi ti 18 % khéng d6i, nghia 1a: ILJ’—R ~Ue

L L L
< Bai toan 2: Khi mic Ian lwot R, L, C vao mot hiéu dién thé xoay chiéu 6n dinh thi cwong do
hiéu dung 14n lwot1a Iy, 12, 13. Khi mic mach gobm RLC ndi ti€p vao hiéu dién thé trén thi cwong do

hiéu dung qua mach bang: 1=— u_ v = v = !

I O R O )

< Bai toan 3: Khi cuén day c6 dién tré thuin r ta xem mach méi nhw mach RrLC mic néi
ti€p va khao sat twong tw mach RLC noi tiép.

- Cudn day c6 dién trér # 0 W thi cudn day twong dwong TR
- Dién tré thudn twong dwongla: R+ r;

-Piénap: U= (U, +U, ) +(U, ~U.f (hay Z= \(R+1) +(z, -2, ) ;

o +
- Cong suat toan mach: P = Ulcose = (R + r)I? (hay cosp = %Q; tan@ = PL{ =
+r
DANG 4: Quan hé giira cac gia tri tic thoi.
Khi gia thiét cho tai thoi di€ém t mot gia tri dién ap hay cwong dé6 dong dién nao do thi ta phai hiéu
dé la cac gia tri tirc thoi.
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* @ doanmach R: X o (vi R=u—R=£)
U, I i
2 i2 u2 i2 u2
* 0 doan mach L (hoac doan mach C, hoac doan mach LC): —+—-=1= I_2+U_g=2
0 OL L
i2 2 2 2 2 2 :2 2
e Twongty: o+ £ =1=> —+ C=2VAd 4+ M=1= 4 L7
0 oc " Ug 0 0LC | S U

:2 2 2 2 2 2
... u Ugp 517 U A ... u u . u
oViji=—F; [ =—%va_+—=Inéntaconcod: - +—-=1va " +—F=1
R 0 OL OR OL UOR ocC
e Hai dién ap uL va uc ngwoc pha nhau, gid st Z. = nZ¢ — uL = - n.uc

) Al . u, u, u, u
oCamachtaluonco:u:uR+u|_+uc;1:?R¢—L¢—C¢—

7, 1. Z
Ul oYl omU_t 1,
Uy I U I Uy g \/E

* COong suat tirc thoi:

1 1
p = u.i = Ulcos(mt).cos(ot +¢) = EUoIocosq) +—=Uolocos(2wt +¢)= Uicose + Ulcos(2wt +o)

2
Biéu thirc ding Biéu thirc sai
Tic thoi iziRZiinC iziR+i|_+ic
Hiéu dung I=lk=1_=1
Tic thoi U=Ug +U_+Uc U=Ug =U_=Uc
Hiéu dung U=U2+(U, -U,f v6iU 2 Ug U=Ug+U, +Ucva U <Upg
Véc to fJ:fJR+fJL+IjC
. u . U, ., u
Tic thoi lzu_R 1=_L;1=_C;1=_
R Z, c Z
Uu U, U U
H'A d I=_=_R=_L=_C
teu cung Z R Z, Z.
T T
Do 1éch pha _ES(PSE —nT<P<T

% Dang toan lién quan dén dwong tron lwong giac

1. Tinh thoi gian dén huynh quang sang va tat:

Khi dit dién ap u = Uocos(ot + @u) vao hai dau bong den, biét den chi sang 1én khi u = U4
* Trong mot chu ky:

4 U,
- Thoi gian dén sang: |t = arceos =
0

* Trong Khoang thoi gian t = nT:

- Thoi gian den sang: ty = n.At,

- Thoi gian dén tat: t, = n.At, =t - tg
2. Str dung goc quét Ag = ®.At dé gidi dang toan tim dién ap va cwong
d6 dong dién tai thoi diém: t2 = t1 + At.
3. S0 lan ddi chiéu dong dién
- Dong dién i = locos(2nft + ¢i): Trong mot chu ki ddi chiéu 2 1an, moi gidy ddi chiéu 2f 1an.
- Nhwng néu ¢i= + n/2 thi chi gidy ddu tién d6i chiéu 2f - 1 1an, cac gidy sau doi chiéu 2f lan.
DANG 5: COng hwd'ng dién

a. Khi xay ra cong hwdng thi: Z, = Z (UL = Uc) hay o = % — LCw¢ =1
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N |FN

Lwu y: Trong cac tredng hop Khac thi: |®@=o,

b. Cac biéu hién ctia cong hwdng dién:

0] U?
Z=7Zmin=R;Urmax=U;1 =—;P =—7;cosp=1;0=0

Lwu y: Trong cac truwdmg hop khac thi cong suit cia mach dwoc tinh bang:

2 2
P=IPR= IZJ—Z.R = U?cosch. =P nax C052@ = |P = Py .COS%0

c. Pworng cong cong hwwd'ng ciia doan mach RLC:
- R cang 16n thi cdng hwdong cang khong ro nét.
- Do chénh léch |f - f4| cang nhé thi I cang lén.
d. Lién hé giira Z va tan sd f: fo 1a tin s6 luc cong hwong .
- Khi f < fen: Mach c6 tinh dung khang, Z va f nghich bién.
- Khi f > fen: Mach c¢6 tinh cam khang, Z va f dong bién.
e. Hé qua:
Khi ® = o1 hodc ® = w2 thi I (hodc P; Ur) nhw nhau, v&i © = ocn
thi Imax (hodc Pumax; Urmax) ta c6: ¢y = Vo, hay fy, = \/ﬁ
Chu y:
¢ Ap dung hién twong cong hudng dé tim L, C, f khi:
- SO chi ampe ké cuc dai.
- Cwong do dong dién va dién ap dong pha (¢ =0).
- Hé s6 céng suat cuwc dai, cong suit tiéu thu cwc dai.
¢ Néu dé bai yéu cau mac thém tu C2 v&i C1 d€ mach xay ra cong hwdng, tim cach mic va tinh C»
ta lam nhuw sau:
* Khi mach xdy ra cong hwdng thi Zea = Zi
*So sanh gia tri ZL (ltc nay la Zcia ) va Zc1

v

f

-NéuZ.>Zc (Ctd < Cl) = C2 ghép ntCis —> ZC: ZCtd - ZCl —> C2 = 7

L% 7 _ ZCl 'ZCtd _ 1
-NéuZi<Zc1 (Ca>C1) > C28hépssCi > Z, =———>C; =

Le, —Zey ZC2 0
¢ Bang ghép linh kién:
Ghép nai tiép Ghép song song
R=Ri1+R2+..R R
=R1+Kk2+..Rn R Rl R2 Rn
2y =Zi1+Z12 + .. +Z1n i:i+i+...i
ZL ZLl ZL2 ZLn
i 1,1 1
L=Li1+Lz+..Ln L Ll L?_ Ln
Zc="1ci+Zc2 + ..+ 7Zcn i_iJri 1
ZC ZCl ZCZ ZCn
i r .1
c C C C, C=C1+C2+...Cy
DANG 6: Giai toan mach dién xoay chiéu bang gian do vécto
Xét mach R,L,C mac ndi tié€p nhu hinh vé: A R L T g
1. Céch vé gian o vécto budc: dimg qui tic hinh binh hanh (itding) ;0 A

2. Cach vé gian do vécto tregt: dung qui tac da giac (thuong dung)
* Chon truc nam ngang 1a truc dong dién, diém dau mach lam gdc (d6 1a diém 0).
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*Veé lan lwot cac vécto biéu dién cac dién 4p, 1an lwot tir O sang S ndi dudi nhau theo nguyén tic:
R - ngang; L - 1én; C - xudng.

* NOi cac diém trén gian do cé lién quan dén dir kién cua bai
toan.

* Biéu dién cac s6 liéu 1én gian do.

* Dya vao cac hé thirc lwgng trong tam giac, cdc ham sé sin va
cosin, cac cong thirc toan hoc dé tim cac dién ap hodc géc chwa 4
biét.

3. Mot so lwu y
- Hé thirc lwgrng trong tam giac: A

Binh I¥ ha . . a b C c b
a. Pin am so sin: AT AT
ey sinA sinB sinC B -

b. Pinh Iy ham s cosin: |a® = b? + ¢? — 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 =c’,tacd cac A
hé thirc sau:

. b
b’ =ab';c’=ac;h*=b'c"; b.c=ah; h—12:b—12+ci2 "
Vi du trng dung hé thirc dworng cao trong tam giac vuong: B er—g_/c
Cho mach dién nhw hinh vé. = Y
- Néu bai toan cho Uam va Uns; biét uan va ums vudng pha véi nhau.
Tinh Umn C R L.
Ta cé: h? =b'c' »U%=U_.Uc - Umn = Ur A p— b T i— B
- Néu bai todn cho Uan va Ums ; biét uan va ums vudng pha véi nhau.
Tinh Umn
Tac():i:i+i t_ 1 + L — Umn = Ur

et =
h* b*> ¢ U; Ui UZ,
»= Bai toan 1: Lién quan dén dé léch pha
a. Trweong hop 1: ¢, - 9, = £A@ (dd 1éch pha cta 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 co thé cdng cdc bién dé dién dp thanh phdan: U=U, + U, = Z =71+ 1

v Néu Ag = g (hai dién ap vudng pha), ta cé: tane,.tang, = -1

v Neu A¢ bat ki thi: tanAg = tane, —ang, hodc dung gian do vecto.
1+tang, tang,
b. Trwong hop 2: ¢, + ¢, = g: tangq.tanp, = 1
T

c. Trweong hop 3: || + |o,| = 5= tang .tang = £1

= Bai toan 2: Ung dung gidi bai todn hép den

a. Trweong ho'p 1: Néu u va i cung pha thi trong hép den cé duy nhit mét dién tré R hay c6 da ba
phan t dién R, L, C nhung Z. = Zc.

b. Trworng hop 2: Néu u va i vuéng pha nhau thi trong hép den khong c6 dién tré thuan, cé cuén
day tw cdm L, c6 tu dién C hodc c6 ca hai.

c. Treorng hop 3: Néu u sém (hoic tré) pha hon i mot géc nhon thi trong mach c6 dién tré R va
cudn day tw cdm L, hodc ca ba phan tk dién R, L, C nhung Z1. > Z¢ (hodc Z¢ > Z1)

* Trong mot trrong hop don gian: dung may tinh
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-Tinh Z: Z=Y = Yo£® (phép CHIA hai s6 phirc)

1 04 P;

Nhap may: |Uo||SHIFT||(-) <pu SHIFT] (-) @i]E

- V&i tong tré phirc: Z=R+(Z, —Z.)i, nghiala c6 dang (a + bi). véia=R; b = (Z1. -Z)

- Chuyén tir dang AZ ¢ sang dang: a + bi: bAm |SHIFT B
DANG 7: Bai toan cyc tri
Bai toan tim gia tri lo'n nhat va nhé nhat cia mot dai lwong vt li khi c6 mot yéu té bién thién
ma diu hiéu nhin biét Khéng giéng véi cac biéu hién quen thudc ctia cdng hwéng dién thi ta
chon mot trong cac phwong phap sau dé giai:
- PP1: Dung dao ham:
Xét ham s6 y = f(x); (x € R) c6 dao ham tai x = xo va lién tuc trong khoang chira xo. Néu ham s6
dat cuc tri tai x = X thi f'(x0) = 0. Va:
+ Néu f”(xo0) > 0 thi xo la diém cuc tiéu;
+ Néu f”(xo0) < 0 thi xo la diém cwc dai.
- PP2: Dung tinh chit ciia tam thirc bac hai: Xét y = ax? + bx + c.

+V()’ia>0:yminkhiXCT:-%Véyminz_fa;
. : _ b _ A
+V01a<0:ymaxkh1XCT—-5vaymax_-4—a_

b 1
* Lwy y: Hai nghiém x1, x2 thoa Viet: x1 + x2 = - 3 do do |Xcr= 5 (x1+x2)

- PP3: Dung bat dang thirc Cauchy: a +b > 24Jab (a, b dwong) ;
+ Dau “=" xay ra khi a = b, can chon a va b sao cho tich a.b = const.
+ Khi tich 2 s6 khong ddi, tong nhé nhat khi 2 s6 bang nhau.
Khi tong 2 s6 khéng d6i, tich 2 s6 16n nhit khi 2 s6 bang nhau.

ot g A . b C o, L b b
* Lwy y: Ham so0 kiéu phan thirc: y = ax + e Cwc tri cuay wng voi ax = )—(—) Xet = \/g’ ;

: A ) b ,
Hai nghiém x1, x2 thoa: x;.X, = N do dod [Xct =X X

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

tw” nén ta co thé dp dung |Xcr = 5 (x1 +x2)|(cho quan hé “ham bdc 2”) va |Xcr =\ X1.X,| (cho quan

hé “ham phdn thirc”) khi khdo sdt sw phu thudc giiva chiing. A
- PP4: Dung gian d6 Fresnel két ho'p dinh li ham s6 sin, ham cosin: /\
a b C ~
——~=—m=—7||a’=b? +c?— 2bccosA B . C
sinA sinB sinC

= Bai toan 1: Poan mach RLC c6 R thay déi A R s B
1. Tim R dé Imax (Zmin): R=0 M N

. A, U’ §] T
Z-Tldeerax: R=|ZL_ZC|’ Pmaxzﬁ , Z: R’\/é = I:m;COS(P: 2 ’(P:iZ

3. Khi R = R hoac R = Rz mach c6 cung cong suat P.

U2
-Tacéd: |Ri+ Ry = ?; R1R2=(ZL _Zc)2

; tan(pl.tan(pg =1l= P11t = /2

P
i N
7N
RN
P< .)(\ 1 _\:"\
T N
1 ' 1 —
R

L —>
R

o R, Ry
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U2
- Véi gia tri Ro thi Pmax, ta c6: | Ro =vRiR; ; Pmax=
2JRR,

4. Trwong ho'p cudn day cé dién tré Ro:

4 A A~ \ - —_— U2
a. Tim R dé cong suit toan mach cwce dai (Pmax): |R + Ro = |Zi— Zc ||; |Pmax = Z(TRO)
Téng qudt: R, + R, + ... + R, =|Z, — Z¢| (Néu khuyét L hay C thi khéng dwa vao).
: , vt V2
b. Tim R d€ cong suit trén R cwc dai (Prmax): |[RZ2 =R} +(ZL —Zc)2 | PRmax = ————COSQ >——
2(R+R,) 2
c. Khi R = R; hoac R = Rz mach c6 cung cong suat P:
. u? 2
-Tacéd: |Ri+R; +2r:?, (Rl+r)ﬂ{2+r)=(ZL—Zc) X
J =
- Véi gia tri Ro thi Pmax, ta c6: | Ro +T=y(Ri +1) (R, +1); Pmax =
Sl 2,(R )R, +1)
= Bai toan 2: Tim diéu kién dé Ur. & Urc khong phu thudc vao R
1. Tim diéu kién d€ Ugc ¢ R
Upc = WR*+ZZ = v = Urc ¢ R khi Urc = U = const hay: ZLZZZC:(’J:£
A JLC
R*+7?
. . — _ 1
2. Tim diéu Kkién dé Ur. ¢ R: Twong ty, ta c6: Ze=2L = 0=—F—
2LC A L, C RB
= Bai toan 3: Poan mach RLC c6 L thay déi il
N o 1
1. Tim L dée IMax; URmax; Pmax; URcmax (UMBmax); ULcmin (UANmin): Z.=Zc => L= C0)2

. a ] U’ X
Lic do: Imax :E; Pmax Z? = URmax = U con Urcmin=0

. R? +72 U./R? +Z72
2. Tim L dé ULmax: ZL = 7 ¢ H ULmax ZTC
C

Lic nay: UL Uy hay: | Ut =U*+Ug +U¢ = Uf -U.U, +U* =0
3. Tim L d€ Urimax (UANmax):

. CZo+ARPHZE 2UR

L > 3 Unimax = > : UE_UCUL"'UZ:O A R L C B
AR +7Z: —Z.

e Z,=0;U0 - UR
Tim L dé UrLmin (UaNmin): |71 7~ 7 7 “Rimin = R? + 72
C

4. Khi L = L1 hoac L = Lz ma:

ZLl +ZLz

- 1 hodc P nhw nhau thi: [ Z. = >
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— ZLl +ZL2 :L: L1+L2

- I hodc P nhw nhau, c6 mét gia tri ctia L d€ Imax hodc Pmax thi:| Z; 5 5

7 N e = 2 ~ N 1 1 1 1 2L1]“2
- UL nhw nhau, c6 mét gia tri ctia L d€ Upmax thi: |- =5 | —+5— |=L=
Z, 17, L +L,

5.Khi L = L1 hoac L = L2 thi i1 va iz 1éch pha nhau goc Ao
Hai doan mach RCL1 va RCLz cé cung uag. Goi @1 va ¢z 1a do 1éch pha ctia uas so véi i1 va iz.
Gia st 1> @2 = @1 - 2 = A:

, A Z, +7
-Néulh =12 thi(p1=-(pz=A2—(P:> tan(p1=tan7q) va ZC:%

_ tang, —taneo,

- Néu I # I thi [tanA¢ hodc dung gian d6 Fresnel.

1+taneg, taneo,

U.r

A Lr, C RB
Rer |~ g

x Bai toan 4: Poan mach RLC c6 C thay déi AW

6. Tim L dé Uanmin va tinh UaNmin: |Z1 =Zc = L = C_lz ; UANMin =
®

X 1
1. Tim C dée IMax; URmax; Pmax; URLmax (UANmax); ULcmin (UMBmin): Z1.=7¢ =C= e :
' R*+7Z; UJR?+Z;
2- Tim C dé UCmaX: ZC = 7 L H UCmax :TL
L

Lac nay: U1 U, hay : |Uc=U?+Ug +Uf = U¢-U, U, +U* =0
3. Tim C dé URCmax (UANmax):

. :zL+,/4R2+z§ U 2UR

= . | U2-U,U.+U: =0

¢ 2 Coreme JaRP a2 -z, |

Tim C d€ Urcmin: Zc = 0; Uy, - R Lt:RIrM
JR?+77 MOON
4. Khi C = C1 hoac C = C2 ma:
ch +ZCZ

- I hodc P nhw nhau thi: |2, =———*

— ZC1 +ZC2 —C= 2C1C2
2 C,+C,

- I hodc P nhw nhau, cé mot gia tri cia L @€ Imax hodc Pmax thi: | Zc

7 A =7 = 2 ~ N 1 1 1 1 Cl + C2
- Uc nhw nhau, c6 mot gia tri cua C dé Ucmax thi: |55 Z_+_Z =C= .
G C,

5. Khi C = C1 hoac C = Cz thi i1 va iz 1éch pha nhau goc Ag
Hai doan mach RLC1 va RLC2 c6 cung uAB. Goi @1 va @2 1a do 1éch pha cta uag so véi i1 va iz. Gia
S Q1> Q2= @1 - Q2 =AQ:

¢ A Z. +7
-Néuli =12 thi(p1=-(pz=A2—(P:> tan(p1=tan7(P va ZL:—Cl2 Co
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_ tan@,—tang,

- Néu I # I thi |tanAe hodc dung gian d6 Fresnel.

l+tane, tang,
A R lr C_ B
s < - _ - 1 _ Ur e
6. Tim C d€ Umpmin va tinh Umpmin; |ZL =Zc = C = —; UmBMin = M
Lo R+r
= Bai toan 5: Poan mach RLC c6 o thay doi
1

1. Tim @ d€ Urmax: Ta c6 hién twong cong hwdng: Urmax = U ; khi d6 | or = T

_ 2UL

2. Tim @ d& Upmax: (diéu kién: 2L > CR?) ; |ULmax = R/ALC - R*C?
‘ ) o g o2

3. Tim w dé Ucmax: (dleu kl(_%l’l: 2L >CR ) ) Cmax — R\/4LC _RZCZ

Mot s6 lwu y:

= 602—600) —i
R LY c LC

e Néu dat [ X = ,/=—— | ta c6 thé viét lai: | O XC vava |®c =

X

2

e Tir diéu kién: L > ta c6 thé chirng minh dwoc: |©c < 0 < ®_ | Nghia 13, khi gid tri w tdng

ddn thi dién dp trén cdc linh kién sé ldan lwo't dat cwc dai theo thiv tw: C, R, L.

e Gid tri ciia w dé UL = Uag nhé hon 2 lin gid tri ctia w dé Uy = Upmay, con gid tri ciia w dé Uc
= Uap lo'n hon 2 lan gid tri ciia w dé Uc = Ucmax (diéu nay dwoc chitng minh & trang 44)

X L R’
¢ Khi Ucmax: nhén thay X= ZL = 6_7 fe— RZ = ZZL(ZC - ZL) o R ]Z:
— - 1
= L L2 =£. bat: tana,; = Z—L; tanao, = Ze=ty = |tanay.tano, == PN
R R 2 R 2

- Ttr hinh v§, ta c6: Z2 =Z° +Z?
¢ Khi ULmax: Twong tw nhu trén ta c6 cac cong thirc sau:
* R2 = ZZL(ZC - ZL) Z-Z
L =72 +7¢

* 1 =
tanoy .tanoy, = > o ||,

4. Khi ® = ®1 hodac ® = ®2 ma:

- I hodc P nhw nhau, c6 mdt gia tri cia @ dé Imax hodc Pmax thi: |0 = 0.0, = LC

I nhw nhau: I, = I, = Lo tinh gia tri R: R:M
« 17 2 n ] g 1 . \/E

- Hé sd cong suit nhw nhau, biét L = CR2:

0,0,

1
2 2 =
; —m,0, + 0, . . 2
1+ -2 - |2
®, ©,

COS(; = COS(P, = \/
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[
I - max -
Twong ty, ta co: 14] (@ _ |2
®, ®,

] 11 1
- UL nhw nhau, c6 mét gia tri cia ® dé Urmax thi: = E(—ﬁ—j O]
1

g
[EEY
+
7 N\
£ |8
e &
—
- )
11
H
+
7\
T
—

o 1
- Uc nhw nhau, c6 mdt gia tri ctia @ dé Ucmax thi: | ©¢ =E(03f + 0)2) @

** Khao sat sw phu thuodc ctia Uy, Uc vao o:
a) Khao sat UL theo w?

-Khi w2=0thiZc=00,1=0valU.=0

- Khi w2 = (Dithi ULmax

- Khi w?% = oo thi Z1 = 00 = ZAg, UL = Uas
b) Khao sat Uc theo w?

- Khi w2 =0 thi Z¢ = 00 = Zag, va Uc = Uas

- Khi w2 = ()] thi Ucmax

- Khi w2 =00 thiZL=00,1=0,Uc=0 B )
Nhan xét: 0 o o o @

+ Db thi ctia Ur cit dwong ndm ngang Uas tai hai gi4 tri clia o 1a ©f va «. Theo (D), ta cé:

o, =%. Nghia 13, gid tri w dé Uy = Uas nhé hon \2 lin gid tri @ dé Upma.

+ Db thi cta Uc cit dwong ndm ngang Uas tai hai gia tri cta w 13 0 va of, . Theo (2), ta cé:
g, = w2 . Nghia 13, gid tri w dé Uc = Uag I6n hon 2 liin gid tri ciia w dé€ Ucmax.
MOT SO DANG KHAC:
M DANG 8: Hiéu dién thé u = U1 + Uocos(ot + ¢) dwoc coi gom moét hiéu dién thé khong doi
U1 va mot hiéu dién thé xoay chiéu u = Uocos(mt + ¢) dong thoi dit vao doan mach.

Khi dé cong suit tiéu thu ctia doan mach bang téng cong suit ctia 2 dong dién (dong khong doi

I va dong xoay chiéu c6 gia tri hiéu dung I2). Ta c6: |P =P, +P,|va [I= { L +1;

M DANG 9: Pién lwo'ng chuyén qua tiét dién day dan trong thoi gian tir t1 dén t;
* Cach 1: Str dung tich phdn cho ham i = Iscos(wt + @) voi 2 cdnla t; & t;

t
Tac6: Aq = iAt=q= [idt
4

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

. 2. A Ly 2 W 2 n A 2 z I
Gidi tim két quad: S = nA rdi trd vé két qud twong ttng: q = gy = N>
)

CHU PE 2: MAY PHAT PIEN

Dang 1: MAY PHAT PIEN VA PONG CO’ DIEN.
* 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 + ¢) = ®ocos(wt + ¢)

Suat dién déng: e = - %= - ¢’ = oNBSsin(wt + @) = Eocos(ot + ¢ - g).
*Tan s6 cua dong dién xoay chiéu: May phat c6 mot cuén diy va mot nam cham (goi la mot cap
cwc) va réto quay n vong trong mot gidy thi tan s6 dong dién la f = n. May c6 p cap cwc varo to
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quay n vong trong mot giay thi f = np.
Chay: +Viftilé véinnén o, E, Z. cling ti 1€ v&i n, con Zc ti 1€ nghich véi n.
+ Khi b6 qua dién tré cdc cuén ddy ctia mdy phat xoay chiéu 1 pha thi U = E = .Z nén luc nay
U ciing ti 1€ v&i n.

* May phat dién xoay chiéu ba pha: e; = E,cosot; e, = E,C0S (mt _2_;) ; €3 = E,COS [mt +2—;J
Chii y: Khi suat dién dong & mot pha dat cwc dai (e, = E;) va hwdng ra ngoai thi cac suit dién dong
kia dat giatri:e, =e; = - E—Zové hwéng vao trong.

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

Trong do:
Pes ich 2% A: Cong co hoc (cong ma dong co sanra) BV: kWh
Phao pni = R. 12 Pcé ich: (cong sudt ma dong co sanra) DV: kW
Ptoan pnan = Uicose t: thoi gian DV: h
Ptodn phan :Phaophi + Pco' ich R: dlél’l tré dﬁy cuon bV: Q
P -P_. .
H=_fnpha i 1000 || Ph, phi- €Ong suat hao phi DV: kW
toan phan
Proan phin- €ONE suit toan phén (cong suét tiéu thu cta dong co) BV: kW
cosp: Hé s6 cong suat cua dong co
U: Dién &p lam viéc cua dong co. BV: V
I: Dong dién hi€¢u dung qua dong co. BV: A

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 suat, cwong do dong dién:
Goi @ la tirthéng bién thién trong 16i sdt; ZL va r la cdm khdng va dién tré trong ctia cdc cudn ddy.
- & cudn so cdp nhan dién ap ngoai U1 va tw cdm tng sinh ra

. , . . , = S LOISAT
suit dién dong tw cdm e1 nén cudn so cdp dong vai tro mdy thu. CUON 80 CAP ‘

Taco: [es=Us-hn=12, = Ny.@ol (1) | [

- O cudn thir cap dién ra qua trinh cdm ting dién tir sinh ra suat U, -l : =
dién dong cdm &ng e2 va tao ra hiéu dién thé U2 & hai dau cudn thi ‘ﬁf’.l D Us
cap nén cudn thir cp déng vai tro mdy phdt. \T\'{fgzﬁ_ﬂgﬁ

)
Taco: |€2= Uy - b= 1.2, =N, 0.0 | (2) T .
TU THONG CUON THU CAP
X X e _E_N_L
U, N
- Néury ~ 1, ~0 thi e1 = U1 va cugn thit cdp dé hé (12 = 0) thi ez = Uz~ | ;- = =K | (4)
2 2
e Khik <1 — N1 <Nz — U1 < Uz: May tang ap
e Khik>1— N1 >Nz — Ui >Uz: May ha ap
! P, U,l,cos¢
- Hidu sudt chiamay:| H=5-=—";7 100%|  p, = HP: (5)
1 1*1
v ? Ul I2
- Néu dién ndng hao phi khéng ddng ké (P1 = P2) va coi ¢, = ¢, thi: U_z:I (6)

Chuy:
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+ Khi P1 =P2; ry # r, & cudn thir cip chi co R thi: cosp, =1, I, :%; I = Ly

k
Ta co: ey =ke; = Uy — i = k(U + Ir; ) => U=k U Vo) Y Uz:&
. C1 —RAC) 1 1'1 — 2 212 1= 2 R I‘2 erl kZ(R+r2)+r1
Khi d6 hitu sudt cia mav: | He— <R
1 dO nieu suat cua may. kz(R+r2)_|_rl

+ Khi r; # 0 & cudn thir cép dé ho thi: e, = U,. Ap dung:iz% = E; . Lac nay: E; = U4

2 2

Taco: U,=0,+0, = U; =U; -U},

+ Khi cudn so’ cip bi cuén ngwoc n vong thi suit dién dong cdm ng xut hién & cac cubn so cip
vath cdp lanlwot 1a e1 = (N1 - 2n)eo; ez = N2eo ; V&i eo suat dién dong cam trng xuit hién & moi
e, E U N -2n

vong day. Do dé: ETQ U, N

+ Né&u MBA ¢6 2 dau ra vé6i Ut 12 dién 4p vao, Uz, Us 13 dién dp ra thi: =Y. N Uy
N2 U2 N3 U3
Va: P1 = Pz + P3 hay U1.I1 = Uz.I2 + Uz.I3
V. A 7 A =2 2 7 \ 7 = A i Y
+ Néu MBA phan nhanh thi @, # ®,, gid st cac dwong strc chia déu P g P
-li ] L
) . e N, L". 3 P
cho 2 nhanh thi: @, =20, » | —=2— v " v
€, N,

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

Pz
- Cong sudt hao phi trén dwong day tai dién: | AP=R 3| (thwong cosp = 1)

A

Trong do6: P 1a cong suit phat tir nha may; U la dién 4p hiéu dung tir nha may; R = pé (1=2AB)la
dién tr& tong cong cua day tai dién.
Chi y: Néu goi cong suit dién ciia nha may 1a P, cong sudt tiéu thu ctia moi ho dan 1a Po, n1a s6 hd
dan dwoc cung cip dién khi dién ap truyén di 1a U, AP la cong suat hao phi thi ta c6: P = nPo + AP
- Bién phap giam hao phi: Tdang U Ién k ldn thi giam hao phi dworc k? Idn (gan vGi gia thiét bai
toan cho cong suit trwrd’c khi truyén tai la khong doi).

Py —AP :1_A_P:1_RP_1;
; PA PA UA
- Hiéu suat tai dién: |H= p
B
P, + AP

- So’ d6 truyén tai dién tir A dén B:

I Ting thé 1,, 1= Iy =iy
- A R

S :E P Un [“ .
- v AP

Hink 8: M3 hinh rruyén tai dién

P06 giam ap trén dwong day la: [AU=1IR=U2a-Uis
- Thwong trong cdc dé thi PH bai todn truyén tdi khéng di kem véi mdy bién dp nén sor do trén ta
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lwoc b6 mdy tdng thé va mdy ha thé:
<= Khi gia thiét bai todn nhic dén cong suit trwdc khi truyén tai Pa

AU=IR=Ua-Up; AP=12R =Pa-Pg =AUl

P

H=1-R-A = =R-A=1-H
U

P

A A

<= Khi gia thiét bai todn nhic dén cong suit nei tiéu thu P

H=1-—-

RP, R

P, =1-— -8 = P, =H(1-H)

U2 H U
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CHU'ONG V: SONG ANH SANG

CHU PE 1: TAN SAC ANH SANG
A. TOM TAT Li THUYET
* Hién tworng tan sic anh sang: La hién twong anh sang bi tach thanh nhiéu mau khac nhau khi di
qua mat phan cach cda hai moi treong trong suot.
* Anh sang don sic 13 4anh sang chi c6 mdt mau nhét dinh, c6 buéc séng nhat dinh va khong bi tan
sac khi truyén qua ling kinh.

Buéc séng clia anh sang don sic A = % , truyén trong chin khong Ao = % = % - o= %

v

* Chiét suit ciia moi trwong trong sudt phu thudc vao mau sic anh sang. Trong cling mot moi
treong: Nas < N < Ntim = Vdé > V > Vtim
* Khi truyén qua cac moi truweong trong sudt khac nhau van tdc cia dnh sang thay doi, budc séng
clia 4nh sang thay d6i con tin sé cia anh sang thi khong thay d6i nén mau sac khéng ddi.
* Anh sang trang 13 tap hop ctia vd s6 4nh sang don sic c6 mau bién thién lién tuc tir d6 dén tim.
Buwéc séng clia 4nh sang trang: 0,38 um < A < 0,76 pm.
* Cau vong 1a két qua cta su tan sic 4nh sdng Mt Troi chiéu qua cac giot nwdc mua.
B. PHAN DANG BAI TAP
DANG 1: Tan sic qua ling kinh - phan xa toan phan

- Khi chim 4nh sang trang hep tir khong khi di vao moi trwomg c6 chiét suit n thi: ras > r > rim

- Khi chiim 4nh sang trang hep tir mdi tredng c6 chiét suit n ra khong khi thi: ign as> igh > igh tim
Cé 3 trwong hop c6 thé xay ra:

+ Khi i < ightm: TAt ca cac tia déu 16 ra ngoai khong khi véi ras < r < rm

+ Khi i > igh as: TAt ca cac tia déu phan xa toan phin tai mat phan cach, chum tia phan xa ciing la
chiim 4nh sang trang.

+ Khi i = igh e Tia Luc s€ di sat mat phan cach

Cac tia 16 ra ngoai khong khi 1a: bé, Cam, Vang
Cac tia phan xa toan phan: Lam, Cham, Tim

- Tinh bé réng quang phd quan sdt dwoc trén man khi A nhé:

AL=1(D, -D,)=1(n, —n,)A

rad

(véi ¢ = OH: 1a khoang cach tir 1ang kinh dén man)
DANG 2: Tan sic qua thiu kinh - lwérng chit phang

A 4 z -A kd ~ ’ 1 1 1
¢ Cong thirc tinh tiéu cy cua thau kinh: —==(n-1) —+—
f R, R,
= Tinh khodng cdch cta tiéu diém tia dé va tia tim:
n, —n,
FaFi=Af=fa—fi = 1 1 s |
O e
R, R, ’&
¢ Bé nwérc c6 chiéu sau h: :fdx
= Tinh do dai cia ddi quang phd & dwéi ddy bé: SN
DT = IH(tanrq - tanr: ) = h(tanrq - tanrt ) " T—;j
¢ Ban mong song song co6 bé day e: .
= Tinh khodng cdch giira hai tia dé va tim 16 ra khéi bdn: ““‘4}'
PH =DT.cos(i) = [O(tanrq - tanrt).cos(i) = e (tanrq - tanrt) .cos(i) A
NG 5
D
(o] ¥ % |
H
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CHU DE 2: GIAO THOA ANH SANG A. TOM TAT LI THUYET
1. Hién twg'ng giao thoa anh sang
Khai niém: Hién twong giao thoa dnh sing 1a hién twong chong chit cta hai (hay nhiéu) song két
hop, két qua 1a trong trrong giao thoa sé xuat hién xen ké nhirng mién sang, nhirng mién toi.
Piéu kién: Cling nhw séng co chi cé cac song anh sang két ho’p maéi tao ra dwoc hién twong giao
thoa. Nguon sang két hop la nhirng nguén phat ra anh sang c6 cung tin sd va cé do léch pha
Khong doi theo thoi gian.

- P6i véi anh sang dorn sac: Van giao thoa 1a nhitng vach sang t6i xen k& nhau mét cach déu
nhau.

- D6i v6i anh sang trang: Van sang trung tam c6 mau tring, quang pho bac 1 ¢6 mau cau vong,
tim & trong, d6 & ngoai. Tlr quang phé bic 2 tré 1én khong ré nét vi c6 mét phin cac mau chéng
chat 1én nhau.

2. Giao thoa bang khe Young vé&i 4anh sang don sac
Trong do:

a = 5152 1a khoang cach gitra hai khe sang

D = OI 1a khoang cach tir hai khe sdng S1, Sz dén man quan
sat. Diéu kién: D >> a.

SiM =di1; S2M =d2

x = OM 1a (toa d6) khoang cach tir van trung tim dén diém Ul D
M ta xét. S2]

Thi nghiém giao thoa Young

ax
- Hiéu dwong di: [Ad=d2- d: =D Téi thix 5, k=4

Sdng thir 4, k=4, bic 4

- Tai M la vi tri van sang: Ad = kA
:xszk}%;kez

k = 0: Van sang trung tam
k =41: Van sang bac 1
k = £2: Van sang bac 2
- Tai M la vi tri van toi:
Ad = (k + 0,5\

:>X=(k+0,5))\?D,‘k€Z

k =0,k =-1: Van t6i th* nhat
k =1,k =-2: Van tdi thir hai
k =2,k =-3: Van tdi thi ba

- Khoang van: 1a khoang cach gitra hai van sang (hoac

t0i) lién tiép nhau

"D x, =ki
i=—

= i
a s, =(k +05)i=(2k +1)

e Vin sang va van toi lién tiép cach nhau mot doan la:

e Gitra n van sang lién tiép c6 (n - 1) khoang van.

3. 'ng dung:

7 7 V4 7 ia
- Po budc séng anh sang: [A = D

Toi thir 4, k=3
Sdng thir 3, k=3, béc 3
Téi thir 3, k=2
Sdng thir 2, k=2, béc 2

Téi thir 2, k=1
Sdng thir 1, k=1, bic 1
Toi thir 1, k=0
—» Viin sdng TT, k=0
Toi thir 1, k=-1
Sdng thir 1, k= -1, béc 1
Toi thir 2, k=-2

Sdng thir 2, k= -2, bic 2
Toi thit 3, k=-3
—>» Sdng thir 3, k=-3, bic 3
Toi thir 4, k=4
Sdng thir 4, k= -4, bic 4
Toi thir 5, k=-5

N | =

- Giao thoa trén ban mong nhw vét dau loang, mang xa phong.

B. PHAN DANG VA PHU'ONG PHAP GIAI BAI TAP
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DANG 1: Giao thoa v&i mét birc xa
<& Xac dinh vi tri van sang (t6i), khoang van: Xem lai cic cong thirc & phan li thuyét.
<& Khoang cach 2 vi tri vin m, n bat Ki: Ax = |Xm - Xa|
Lwuy:
m va n cung phia vé&i van trung tAm thi xm va xn cing ddu;
m va n khdc phia v&i van trung tim thi xm va xn khdc ddu.
<& Tinh chit vin sang (tdi) cia 1 di€ém M cach van trung tim 1 doan x:
e Tai M c6 toa do xm la van sang khi: X—M =% =k, diém M la van sang bac k.
1 1
e Tai M c6 toa do xM la van téi khi: X—M =k+0,5, diém M la van téi thir (k + 1).
1
<& Thi nghiém dwoc tién hanh trong moi trro'ng trong suét co chiét suat n thi:
’ 7 N 2 A . .9 W ) . i
Budc song A va khoang vani giam n lan: A’ = D=y
& Xac dinh sd van sang - tdi trong mién giao thoa c6 bé rong L:

V. N L 4 ~ Y Pal 7
Cach 1: (nhanh nhdt) Lap ti sO N = T chi lay phan nguyén ta cé:

e Néu N 1é thi: sO van sang la N, s6 van t6i la N + 1, van ngoai cung la van téi.
e NéuN chanthi: s6vantdilaN, s6 van sangla N + 1, van ngoai cung 12 van sang.
g L
Cach 2: Lap tis6 N = 5
e S6 vansangla: Ns=2N + 1; v6i N € Z.
e SO van toi la: Nt = 2N néu phan thip phan cta N < 0,5;
Nt = 2N + 2 néu phan thip phan ctia N > 0,5.
Cach 3: (téng quadt nhdt) S6 gia tri k € Z 12 s6 van sang (van tdi) can tim
° V" A . L < k < L
ansang: - 5 <ki <7
.. L L
e Van toi:- 5 < (k+0,5)i < 5

& Xac dinh sd van sang, van t6i giira hai diém M, N c6 toa dd xm, Xn (giad s Xm < Xn):
e Van sang: xm < ki <xn
e Van toi: xv < (k + 0,5)i <xn
S6 gia tri k € Z1a s6 van sang (van t6i) can tim
Lwuy: MvaN cung phia v&i van trung tim thi x1 va x2 cung ddu; M va N khdc phia véi van
trung tam thi x: va x2 khdc ddu.
<& Pat ban méng trwdc khe Young **

M
¢
Néu ta dit triwdc khe S1 mot ban thiy tinh cé chiéu day e, chiét suat S !/ﬂ%

" (n-1eD S | O

I
“ , 2
n. Hé van bi 1éch mot doan | X, L, |ve phia S: |

<& Tinh tién khe sang S doan y **
Tinh tién nguon sang S theo phwong S1Sz vé phia S1 mot doan y thi hé |
y-D ! g’%s\]l 0
N A . . 2 AN . . N I
thong van giao thoa di chuyén theo chiéu ngwoc lai doan: | X, d S . % énr

V&i d 1a khodng cach tir ngudn S dén mat phang chira hai khe Si; Sz.
DANG 2: Giao thoa vé&i anh sang trang
<& Bé rong quang phad lién tuc bac k: hay khoang cach gitra van tim bic k dén van dé bac k
(}“d — }\‘t )D
a

Axk =K(ia- it) = k
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<& Tim nhirng birc xa cho van sang (tdi) tai M co6 toa do xm:

e Tai M nhitrng birc xa cho van sang khi: xm = k%D = A= i:(]')” (1)

Két hop véi A< A < Ag ta tim dwoc cac gid tri clia k (véi k € Z).
Thay k vao (1) dé xac dinh cac birc xa A cho van séng tai M.
ax,,

" (k+05)D
Két hop véi A< A < Ag ta tim dwoc cac gid tri cta k (voi k € Z)
Thay k vao (2) dé xac dinh cac birc xa A cho van tdi tai M.

Cach khac: dung may tinh bAm | MODE ; nhip ham f(x) = (1) hoac (2) theo 4n x = Kk ; cho chay

nghiém tr [START @ dén |END||20| chon |STEP||1| (vi k nguyén), nhin nghiém f(x) trong

Khodang At< A < Aa.

DANG 3: Giao thoa v&i nhiéu anh sang dorn sic

Chu y: Hién twong giao thoa anh sang cua 2 khe thir cip S1, Sz chi xay ra néu anh sang c6 cung
bwéc sdng va cung xuit phat tir 1 ngubén sang so cip diéu dé c6 nghia la:

* Hai ngon dén du giéng hét nhau cling khong thé giao thoa nhau do 4nh sing tir 2 ngon dén
khong thé cung pha.

* Khi bai todn cho giao thoa v&i nhiéu birc xa ta phai hiéu dé 1a hién twong giao thoa cta tirng
birc xa riéng biét, chir khong phai giao thoa gitta cac birc xa v&i nhau vi cac birc xa cé buéc séng
khac nhau khéng thé giao thoa nhau.

* Khi nguon S phdt ra hai dnh sdng don sdc cé bwéc séng 4, va y:

+ Trén man cé hai hé van giao thoa rng v&i anh sang c6 buérc séng A, va buére séng 4,

+ O vi tri van trung tdm hai van sang tring nhau do Xs1 = Xs2 = 0

+ Tai cac vi tri M, N ... thi hai van lai trung nhau khi xs1 = xs2 = ki = KyA,: Mau vdn sdng tai
M, N...giéng mau van sdng tai O.

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

e Tai M nhitrng birc xa cho van tdi khi: xv = (k+0, 5)— (2)

*2btircxa: i;, = BCNN (iy, i) .Cach tim: 13y _1—1= phén s6 t6i gidn = %, roi suy ra: i1z = b.i1 = a.iz
2
* 3 blrc xa: 1153 = BCNN (iy, I,, i3). Thwc hién thao tac twong tw gitra: i12 Va iz — 1123 cesesssesessnsmnsasans
b) S8 van sang trung nhau va sé vin sang quan sat dwo'c cia 2 birc xa trén toan b trwong
giao thoa L va trén doan MN (xm < Xn).
A.D A,D _ ki, A, _p_pn

Vi tri van sang trung nhau: x1 = x; = k,——=Kk, Kodp => —L =22
a a k, A q gn

( i—; la phdn sé téi gidn va sé gid tri nguyén cta n la sé ldn trung nhau, bai todn nay luén cé

nghiém).

Vi tri trung: x_. = k, —— A,D p.nkLD
a a

—
—

e Cho x=nam trong ving khao sat ( - ES X. < = hodc xm < x_ <xn) tim n ; ta sé biét dwoc s6 van

sang trung nhau ( N. ) va vi tri trung nhau.

N

Do da trung N- vach nén s6 van sang quan sat dwoc 1a [N = (N, +N,)-N_

Vi (N1 + N2) 1a téng s6 van sang clda ca hai birc xa.
c) SO van tdi trung nhau va s6 van t6i quan sat dworc ciia 2 birc xa trén toan bo trworng giao
thoa L va trén doan MN (Xm < Xn).
k405 _4, _p_pn+05) x_= (k, +o5)_: (n +o_5)7“1_D
k,+05 A, q q.(n+05) a
(Bai todn nay chi c6 nghiém khi p ; q dong thoi la hai sé nguyén 1é va chinh giira hai van
Trang-51/67-

Twong tw cau a) ta co:

http://tieulun.hopto.org


Admin
New Stamp


Téng hop kién thirc Vit i 12 - LTDH
sdng trung la mét vadn téi trung cua hé vdan va ngworc lai)

N . N L. . . A N A
e Cho X. nam trong vung khao sat (- ES X < Ehoac xm < X. < xn) tim n ; ta sé biét dwoc s6 van

toi trung nhau ( N. ) va vi tri trung nhau.
(Nl + Nz )_ N_

e SG van t6i quan sat dwoc 1a: [N = .V&i (N1 + N2) 1a tong s6 van toi cua ca hai birc

xa.
d) S6 vi tri trung nhau giira 1 vian sang va 1 van t6i ctia 2 birc xa trén toan bo trrong giao
thoa L va trén doan MN (xm < Xn).

Ay

+ Vitri ctia van sang ctia birc xa 1 trung véi van tdi cia birc xa 2: x = k, = D_ = (k, +

Bai todn nay chi c6 nghiém khi p la sé nguyén chﬁn )

=|gki =p(kz + 0,5)
\D A,D
+ Vi tri ctia van sang cta birc xa 2 trung véi van toi cia birc xa 1: x = (k, +0,5)-2 =k,
a a

+ BuoOng t6i: dé thu anh quang pho

=

q(kl + 0'5) =pk,

(Bai todn nay chi cé nghiém khi q la s6 nguyén chan )

CHU PE 3: CAC LOAI QUANG PHO VA CAC LOAI TIA BUC XA

1. May quang pho: La dung cu dung dé phan tich chim 4nh sing phirc tap tao thanh nhirng thanh

phan don sac. My quang phé gém c6 3 b phan chinh:
+ Ong chudn truc: dé tao ra chim tia song song
+ Hé tan sac: d€ tan sac anh sang

2. Cac loai quang phd va cac loai tia birc xa:

" P vach phat P vach hi C . .. . .
QP lién tuc QP vach p QP vz P ITia héng ngoai| Tia tir ngoai Tia X
xa thu
La blc xa | La blic xa
R R ,. |[Ld hé& thén La hé thon khéng nhin [ khén nhin . in \
La mot dai| , ; \g L g e g, , 0 g , , La song dién tw
. . .~ | c&c vach mau | nhitng vach thay cé buéc | thdy c6 buwéc . , .
Pinh | mau bién | .. . s PR - . .. , < c6 budc song
- N riéng ré nam | toiriéng ré song dai hon | séng ngan hon P .
nghia | thién lién tuc |, ., ar R - , . . , . ngan, tir 108 m +
N trén mot nén | trén nén quang | buwdc sdéng | buwdc séng tia
tr d6 dén tim. | . PR . , - , < 10-11m.
toi. pho lién tuc. tia dé (dai | tim (ngan hon
hon 0,76pm) | 0,38um)
Do chiéu mét
chum anh sang | Moi vdt co . A .
[ P . . , o i nr an Cac vat bi
Cac chat ran, |Cac chat khi | qua moét Kkhoi | nhiét do cao , e
X 12 N Coa ; . .. .. | nung néng dén
w | chat léong va |hay hoi & ap | khi hay hoi | hon nhiét dp R . "
Nguon x F s x x . , A N trén  20000C; | Ong ronghen, 6ng
hat chat khi & ap [suat thap bi | dwgc nung noéng | mdéi trwong. don hoi thit culit-oio
p sudt 16n bi|kich  thich | & nhiét do thdp | 16 than, 1o | 9% y &
. . . A g A . ngan, ho
nung noéng. noéng sang. hon nhiétdj ciia | dién, den .
» . A s quang dién.
nguon sdng | day téc...
trdng.
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- Tac dung lén
- Khong phu n . i .’IA‘ac dung Phlm fmh’ LAam - Khd ndng ddam
N ~. | Nguyén to nhiét ion héa khong N
thudc ban chat , X . N .. , xuyén manh
, R , | khdc nhau cé - Gay ra mot | khi, gay phan .
cua vat, chi uan ho s6 phan Gng | Gn uang | . Tdc dung manh
phu  thupc |IU"8 P ) I I & wng  AUANE | yah bhim anh, lam
A ~ . |vach riéng | Cdc vach tdi | héa hoc hoa, quang | . , A
nhiét do cuda i - SO , e N . n ion héa Kkhong
n khac nhau vé | xudt hién ding | - C6 thé bién hop, gay hién , R .
. vat, e . S A khi, lam phat
Tinh il A s6 lwong, Vi tri vi tri cdc vach | ditu duwgc | twong quang o x
A, - Nhiét dj cang . ’ ) . N , . quang nhiéu chat,
chat i . |mau sac, do | mau cua quang | nhw song | dién n A
cao, mién phdt | " .7 .. . p " . gdy hién twong
. X . | Sdng ti dbigitta | phé vach phdt | cao tan - Tac dung A2 1w
sdng cua vat| A A . , 7 quang dién & hau
\ A cdcvach. (vach | xa. - Gy ra hién | sinh li: huay e 1 .
cang m& rong . VN két kim loai
w oo i quang phé twong quang | diét t€ bao da, . A
vé vung anh n ‘0 ow A A © - Tac dung diét vi
. . , | khéng c6 bé dién  trong | diét khuan... © o ime ux
sang c6 budc | , A X . . . | khuan, huy diét té
s6ng ngin réng) mot so chat | - Bi nuwéc va bio
ban dan. thay tinh hip '
thu rit manh
- Sdy khg,
swdi dm x in
- Diéu khién ) .(Ehleu‘ dien, chup
\ dién dung trong y
tw xa N o ® .
N 5 N té dé chan doan
- Chup 4nh | - Kh&r trung banh
bé mit Trai | nwéc udng, e
x R n 0 - Chira bénh ung
Xac dinh thanh phan (nguyén | Dot @ vé | thuc pham thir
Ung | bo nhiét d6 | o . phan Anglye tinh - Chita bénh ' x .
A t0), ham lwgng cac thanh phan N . - Kiém tra vat
dung | cuavat n - Quan sw | coi xwong , \ 2
trong vat. . , , ) . dic, do bot Kkhi,
(tén lra tw | - Xac dinh vét . .
N N , A . | Vet nit trong kim
dong tim | nc trén bé loai
muc tiéu, | mat kim loai e N ;
camera hén - Kiém tra hanh i
hgon 6n§ hanh khach di
nhom hong mdy bay.
ngoai...)

Chu y: Mdt troi la ngudn phdt ra quang phd lién tuc nhung quang phé ctia mdt tréi ma ta thu dwoc
trén madt dat lai la quang phd vach hdp thu ctua khi quyén mdt troi.
3. Thang séng dién tur:

Mién SPT [Séng vo tuyén| Tia hong ngoai| Anh sang nhin thiy Tia tir ngoai Tia X Tia Gamma
A (m) 3.104:- 10+ | 10-3+ 7,6.1077 7,6.10-7+ 3,8.10-7 3,8.107= 10-° 10-8+-10-11 Dwéi 10-11
vh tuyén ' Hing ngoai . Khi kién { Tir ngogi } Tia ronghen | Tia gamma >
Az0m 0z az0%00% 07610%mE Az 0KI0W 0Nm2iz0°m 10*m252 10"'m A<10Ym

DANG 1: Tia Ro'n-ghen
O’ day ta xét cac bai toan xudi, ngwoc lién quan dén dién ap Uak, dong ning ctia elecron, buéc
song ngan nhit (hoic tin sd 16n nhit) ma dng Ron-ghen phit ra.
1/ Tinh bwé'c séng ngan nhit cua tia X phat ra:
- Theo dinh luat bao toan nang lwong:
Nang lwong dong electron = nang lwong tia X + Nhiét
nang + (nhiét nang rat 16m so vé&i nang leong tia X)

hc hc
Se=gx+tQ2ex & X—Ss: Ay =>2—
€

X
- Ta c6: Nang lwong dong electron =
chum F electron khi dap vao doi Katot

Nudc lam
s nguoi

dong nang cua
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e=W, +elU

Suy ra bwéc song ngan nhat cia tia X phat ra la:

S

hc
e.U

hc L, .
Ay = hoge tAn s6 16n nhat g = Sk
el

2/ Tinh nhiét lwo'ng lam néng ddi Katot:
Nhiét lwong 1am néng d6i Kat6t bang tong dong nang cuia cac quang electron dén dip vao déi

Katot:

Q=W=NWa=Ng

7 .

VOl

N=—

Lt
i

véi N =12 tong sO quang electron dén doi Katét.

Két hop véi Q = m.c.(tz - t1) ; v6i ¢ la nhiét dung riéng cta kim loai lam déi Katot.
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CHUO'NG VI: LUONG T’ ANH SANG

CHU DPE 1: QUANG PIEN NGOAI
1. Pinh nghia: Hién twong anh sang lam bat cac électron ra khéi mat 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. Dinh luat vé gi¢i han quang dién: D3i véi moi kim loai, anh sang kich thich phai cé bwdc song
A nho6 hon hodc bang gi¢i han quang dién Ao ctia kim loai d6 (A < Ao) méi giy ra dwoc hién twong
quang dién.

Chu y: Néu chiéu dong thoi 2 birc xa A4, A2 va ca 2 birc xa cung giy ra hién twgng quang dién thi
ta tinh toan véi birc xa c6 budc séng bé hon.
3. Gia thuyét Plang: Lwong ning lwong ma moi 1an mot nguyén tir hay phan tir hap thu hodc phat
Xa c6 gia tri hoan toan xac dinh, dwoc goi 1a lweng tir ning lwo'ng va dwoc ki hiéu bang chir «:
hc

e=hf= - | Trong dé:h = 6,625.1034].s goi Ia hang s6 Plang.

hc N
4. Gi¢i han quang dién: | Ao A ciia moi kim loai la dac trung riéng cda kim loai dé va cling

chinhla bwéc séng Ién nhdt ciia dnh sdng kich thich. Trong do: A la cong thoat cua éléctron (don
vi: Jun).
5. Thuyét lworng tir anh sang (thuyét photon) ciia Anh-xtanh

+ Anh sang dwoc tao thanh béi cac hat goi 1a photon.

+ V&i moi anh sang don sic c6 tin s6 f, cAc photdon déu giéng nhau, moi photén mang ning
lwong € = hf.

+ Phétén chi ton tai trong trang thdi chuyén déng. Trong Tia Sing O

chan khéng, photdon bay véi téc dd ¢ = 3.108 m/s doc theo cdc (0000 00000000000 O,
tia sang. P oo opoo0moa”
+ M0i 1An mot nguyén tir hay phan tir phat xa hoic hip thu —
anh sang thi ching phat ra hay hap thu mot photén.
+ Ning lwong cia moi photdn rat nhé. Mot chiim sang du yéu ciing chira rat nhiéu photon do rat
nhiéu nguyén ti, phan t& phat ra. Vi viy ta nhin thiy chum sang la lién tuc.
+ Khi dnh sdng truyén di, cdc lwong tir khéng bi thay doi, khéng phu thudc khodng cdch téi ngudn
sdng.
6. Lwd'ng tinh s6ng - hat ciia anh sang
Anh sang vira c6 tinh chat séng, vira c6 tinh chat hat. Ta néi anh sang c6 ludng tinh séng - hat.
Trong mdi hién twong quang hoc, khi tinh chit séng thé hién ro thi tinh chit hat lai mo, va
nguoc lai.

Thé hién tinh chit song Thé hién tinh chit hat
® Hién twong giao thoa ® Hién twong quang dién.
@® Hién twong nhiéu xa @® Hién twong giy phat quang.

7. Cong suit birc xa ciia nguon sang: |P = nce| Véi nrla sé photén ngudn phat ra trong 1s .

** MOT SO DANG BAI TAP NANG CAO

h
8. bong lwong cua photon: |p =mphc =5 =§ ; Voi mpn 1a Khoi lworng twong doi tinh cta

photon.
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1
9. Cong thirc Anh-xtanh: e =A +smv; ; véi h.c = 1,9875.10-25

2

1 1
10. Pinh li déng niang: [AWa= A, < Eme —Ech?S =qUyy =q(Vy —Vy)

— Bai toan 1: Tinh dién thé ctia qua cau co lap vé dién

Truwong hop chiéu birc xa c6 budc song A < Ao vao qua cau kim
loai c6 14p, cac éléctron quang dién dwoc birt ra khéi qua cau, dién
tich dwong clda qua cau tang dan nén dién thé V ctia qua cau ting
dan. Pién thé V = Vmax khi cac éléctrén quang dién birt ra khdi qua
cau déu bi lwc dién trwong hut tré lai qua cau.

- Ap dung dinh li dong nang v&ilwuy ve=0, VM = Vinay, VN = Ve = 0,

2
mv
tachd: | —%=eV, .,
2
; hE_a
- Ap dung coéng thirc Anh-xtanh, tacé:| vy — }T |
e

- B6i véi qua ciu kim loai ban kinh R, ta cé thé tinh dwoc dién tich cwc dai Qmax clia qua cau:

V. =k.% ;véik =9.109 (Nm2/C?)

— Bai toan 2: Cho hiéu dién thé UAx dat vao té bao quang dién, tinh van tdc cta e Khi dap
vao Anot.

. |1 1 ,
- Khi electron dwoc ting toc: Esz —EmVS =eU <:>§sz —(e-A)=elUy | = vantdcv

. . =2 ~ 2 2 A ~
- Khi electron bi giam toc: EmV —EmVo = _e'|UAK| = vantocv

Lwuy doi donvi: 1 MeV=106eV;1eV=1,6.101];1MeV=16.1013]; 1 A0 =10-10 m.
12. Cwong d6 dong quang dién bao hoa:

Ibh =% =ne.e |, V&i ne 1a s eléctron birt ra khéi K trong 1s

13. Hiéu suit hrong tir: | H=—

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

mv, he(1 1
|e.Uh|:T°—>e.Uh:hf—A—>|Uh|:?[X—}L—OJ

Lwu y: Trong mot sd bai toan ngwoi ta lay Uh > 0 thi d6 1a d6 16m.

15. Tinh Khoang cach xa nhiat ma mat con trong thiy nguon sang

Goi P 1a cong suit ctia ngudn sang phat ra birc xa A ding hwéng, d 1a dwong kinh ctia con nguoi,
n la d6 nhay ctia mat (s6 photon {t nhit lot vao mat ma mat con phat hién ra). Ta co:

~ 7. a 7 7 A P P}L

- SO photon cua ngudn sang phat ra trong 1 gidy: na = ¢ e

- Goi D 1a khoang céach tir mat dén ngudn sang, thi s6 photon trén dwoc phan b6 déu trén mat
hinh cau cé ban kinh 1a D.
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4 - . v - h P}\J
- SO photon qua 1 don vi dién tich cta hinh cau trong 1 gidy la: k=—2%—=
P 4 T &8y 4nD?* hc4nD?

o . . A d\’  nwd®> PA PAd?
- S0 photon lot vao con nguwoi trong 1 giay la: N=#n| — | k= =
P ' & &2 8lay 7{2) 4 hcdnD?  16hcD?

- D& mat con nhin thiy dwoc ngudn sang thi:

2
N>n=> Pid >n= DSg ﬂ — Dmang ﬂ
16hc.D? 4\ nhc 4\ nhc

16. Khi electron quang dién bay trong dién trwrong

A \ 7 A ) A \ VS A U
+ Lwc dién trwong tac dung 1én electron: Fg = e.E ; v&i dién trwong déu thi: E = d
.y A 7. . A \ s e F, eE e U
+ Khi cac quang electron bat ra khoi catot chiu lywc dién trrong thi thu gia toc a=-—f="—= —7
m m m

— Bai toan: Tinh khoang cach s téi da ma electron roii xa dworc ban cwc
Néu dién treong can 1a déu cé ceong do E va electron bay doc theo dwong sirc dién thi quang

1
d \ I\'-d \ l 7 h/\7 \ = d l\. 1 7mv§max S_A
wong toi da ma electron c6 thé roi xa dwoc Katot la: Emvgmax —eES__ =S, = 2 =
€. €.

— Bai toan: Tinh ban kinh 1&'n nhat ctia vong tron trén bé mat anot ma cac electron téi dap
vao

Electron sé bi 1éch nhiéu nhat khi van t6c ban dau v vuong goc véi bé mat Katot (vudng goc voi
cac dwong strc dién), ta qui vé bai todn chuyén dong ném ngang. Xét truc toa do xOy:

+ Truc Ox: X = Vomaxt = Rmax

+Truc Oy:y = %at2= %% t2 =d (v&i d 1a khodng cach gitra hai ban cwc) = t = Rmax= Vomaxt

2m i
- Néu ta thay a = ay Yae thi: |Rmax = Vomaxt = v, d e g
m d el "{1 +
s l + R
2 U + >
~ ¢ N . R , mv \ _ —
- Néu thay tiép Vomax tir biéu thirc |e.U, | :% thi | Rmax = 2d._ [—2 —+| v
AK ~ -
1+

17. Khi electron quang dién bay trong tir trworng
+ Lwc Lorenxo tac dung 1én electron: Fr = e.B.Vomax.Sina

2 m.v
éu v B thi y > O p A% _ 0
+ Néu v, L B thi quy dao electron la dwong tron R: Fne =FL < mEO=|e|V0B — |R= 0B
m'VOmax
Néu electron c6 Vomax thi: | R =R = B
' B < o R MVo
+ Neéu v, xién goc a voi B thi quy dao electronla duwong 6¢ véi ban kinh vong oc: —W

18. Khi electron quang dién bay theo phwo'ng ngang trong mién c6 ca dién trwong va tw
trwworng, dé electron khéng bi 1éch khoi phwong ban dau thi Fe = FL = E = B.vomax

CHU DPE 2: MAU BO
1. Tién dé 1 (Tién dé vé trang thdi dirng):
Nguyén tir chi ton tai trong mot s6 trang thai c6 nang lwong xac dinh, goi 1a cac trang thai dirng.
Khi & trong cac trang thai dirng thi nguyén ti khong birc xa va ciing khong hip thu nang lrong.
2. Tién dé 2 (Tién dé vé sw bikc xa va hdp thu ndng lwong cia nguyén tir ):
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Khi nguyén t chuyén tir trang thai dirng c6 nang lwong En sang trang thai dirng c6 nang lwong
Em nhd hon thi nguyén tir phat ra mot photon c6 nang lwong diung
béng hiéu En- Em: |€ = hfam = En - Em . hip tﬁ; birc xa
Nguwoc lai, néu nguyén tir dang & trong trang thai dirng c6 hap ”\/t}/\/" ”\/W
thu birc xa ndng lwong Enm ma hip thu dwgc mot phétdon cé nang -
lwgng dung bang hiéu En - En thi né chuyén 1én trang thai dirng c6
nang lwong cao En.
Chu y: Néu photén cé nang lwong hf,, ma E, < hf,,, < E,, thi nguyén t&r Khong nhay 1én mirc
niang lwong ndo ma van & trang thai dirng ban dau.
3. Hé qua: O nhirng trang thai dirng cac electron trong nguyén ti chi chuyén dong trén quy dao c6
ban kinh hoan toan xac dinh goi la quy dao dirng.
- B6i v&i nguyén tir Hidro, ban kinh quy dao dirng tang ti 1é véi binh phwong ctia cac sé nguyén

m

lién tiép: |I'n = nrojvéi n 1a s6 nguyén va ro = 5,3.10-11m, goi 1a ban kinh Bo
Quydao | K(n=1) | L(n=2) | M(n=3) | N(n=4) | O(n=5) | P(n=6)
Ban kinh o 4I‘0 9l‘0 16I’0 25r0 36r0

Hap thu ning lwong

Trang thai co ban Trang thai kich thich

(Ton tai bén virng) («--- Birc Xa ﬁéﬁg Tdc_;rig -=-= (Chi ton tai trong th¢i gian c& 10-85s)
z - A ~ N 7 13’6 &)
4. Tinh ning lwong electron trén quy dao dirng thir n: (En= - 2 (eV)| Véin e N*,

— Nang lwong ion héa nguyén tir hi dro tir trang thai co ban: Eo = 13, 6(eV) = 21, 76.10-19].

Quydao | K(n=1) | L(nh=2) | M(n=3) | N(n=4) | O(n=5) |[P(n=6)

Nine | 13,6 13,6 13,6 13,6 13,6 13,6
ang U’O’ng — 12 - 22 - 32 - 42 - 52 - 52
5. Tinh bwd'c song khi dich chuyén giira hai mirc niang lwong: ;—C =E, -E, = A, = . th
Loz N Loz . 1 1 1 A .
6. Cho bwd'c sdong nay tinh bwé'c song khac: — =—+-—; f13 = f12 + f23 (nhw cong vécto).

}\‘13 12 23

Hodc dung cong thirc: R [ 1 1 j véi R=1,09.107 m! (may tinh fx 570 ES: bAm |SHIFT
H

[7][16])

7. Tinh ban kinh quy dao dirng thit n: |I'n =1n2ro| véire = 5,3.10-11m 13 ban kinh Bo (& quy dao K)
8. Khi electron chuyén mirc nang lwrorng, tim s6 vach phat ra:
- Vé so d6 mirc ning lwong, vé cac vach co thé phat xa roi dém.
n(n-1)
2
nl  n(n-1)
(n-2)120 2
9*, Tinh van tdc va tin sé quay cuta electron Khi chuyén dong trén quy dao dirng n:

- Hoic dung cong thirc: | N= ; voi n la s6 vach mirc nang lwong.

Chitrng minh: N=C’ = ; trong d6 C?2 14 t6 hop chip 2 cta n.
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2 2
v

Luc Culdng gitra electron va hat nhan gitt vai tro lwc hwéng tam ke—2 =m,_ — nén:
T

n n

k=9.10° (Nm” /C?)
m, =9,1.10'kg

k  2210°
m.pr n

e'n

Van toc cua electron:| v=e

m/s véi {

\%

A ~ 2 V =
Tan s6 quay cua electron: w =2nf= — = f= omr
r n

n

10*. Cworng d6 dong dién phin tir do electron chuyén dong trén quy dao gay ra:

[=7 =~ = 5-.0|(vi electron chuyén dong trén quy dao tron nént =T)

Vo AT

A B T | F S —— T ————— T —————
p_t - -,
' : : n==6t
O— .
' . n 5
N—t v
: : n=4
E r“l‘uu:l E "'I"l'm:n
M — o4
- n=3
' Pasen
H (Héng ngoai)
E }‘H:mh E
L : vy " ¥ z
' Hs H; Hp H. n=>2
- ——
3 i A Banme (Anh sdng nhin thiy)
“Lmin y T
: E,
K "'\-— y r 4 4
M n=1|

Laiman Ty ngogi)

CHU PE 3: QUANG PIEN TRONG, QUANG PHAT QUANG & LAZE

I. HIEN TWONG QUANG DPIEN TRONG
1. Chit quang dan va hién two'ng quang dién trong
a) Chdt quang ddn: 1a chat dan dién kém khi khong bi chiéu sang va tré thanh chat dan dién t6t
khi bi chiéu anh sang thich hop.
b) Hién twong quang dién trong:
* Khai niém: Hién twong khi chi€u 4nh sang thich hop vao khdi chit ban dan, lam giai phéng cac
électron lién két d€ cho chiing tré thanh cac électron dan ddng thoi tao ra cac 16 tréng cling tham
gia vao qua trinh din dién goi 12 hién twong quang dién trong.
* 'ng dung: Hién twong quang dién trong dwoc (rng dung trong quang dién tré va pin quang dién.
Chu y:
@ Khi néi dén hién twong quang dién trong thi luén nhé téi chit ban dan, con véi hién twong
quang dién ngoai thi phai la kim loai.
@ Birc xa hdong ngoai c6 thé giy ra hién twong quang dién trong & mot s6 chit ban dan. Trong khi
d6 né khéng thé giy ra hién twong quang dién ngoai & bit ky kim loai nao.
2. Quang dién tré

- Quang dién tré 1a mot dién tré 1am bang chat quang dan. N6 c6 ciu tao gom mot soi day bang
chit quang dan gan trén mot dé cach dién.
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- Quang dién tré dwoc ng dung trong cac mach diéu khién tw dong.
3. Pin quang dién

- Pin quang dién (con goi la pin Mt Troi) 1a mot ngudn dién chay bang ning lwong 4nh sang. N6
bién doi truc ti€p quang ning thanh dién nang.
* ’'ng dung: Pin quang dién dwoc (rng dung trong cac may do anh sang, vé tinh nhan tao, may tinh
b6 tdi... Pwoc 1ap dit va stt dung & mién nui, hai dio, nhirng noi xa nha may dién.
II. HIEN TUONG QUANG - PHAT QUANG
1. Khai niém vé sw phat quang

Hién twong xdy ra & mét sé chdt cé khd ndng hdp thu dnh sdng cé buwéc séng nay dé phdt ra dnh
sdng c6 bwérc séng khdc. Chat c6 kha nang phat quang goi la chit phat quang.
Vi du: Néu chiéu mét chum anh sang tr ngoai vao mét 6ng nghiém dwng dung dich fluorexéin
(chat diép luc) thi dung dich nay sé phat ra 4anh sang mau luc. O’ day, 4nh sang ti ngoai 13 anh sang
kich thich, con anh sdng mau luc la do fluorexéin phat rala dnh sdng phdt quang

Thanh trong ctia cac dén 6ng thong thwong cé phi mot 1ép bot phat quang. Lép bot nay sé phat
quang anh sang trang khi bi kich thich b&i 4nh sang giau tia t ngoai do hoi thily ngan trong dén
phat ra lic c6 s phdng 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).

- Sw phat sang cta dén 6ng la sw quang - phat quang vi: trong dén éng c6 tia tlir ngoai chiéu vao
16p bot phat quang dwoc phi bén trong thanh 6ng ctia deén.

- Sw phéat sang cua dén day tdc, ngon nén, hoé quang khéng phai la sw quang - phat quang.
2. Pic diém cua hién twong phat quang: buéc séng A' cla dnh sdng phat quang bao gi¢ cling
16'n ho'n budc séng 4 cia anh sang Kich thich: A' > A (haye' <e < f'<f).
IIl. SO LUQC VE LAZE
1. Pinh nghia, dic diém, phin loai va ng dung cta laze
- Laze 1a m6t ngubn sang phat ra mot chum sang cwong do 16n dwa trén viéc ng dung hién twong
phat xa cam rng.
- Mot s6 dac diém cua tia laze:

+ Tia laze c6 tinh don séc cao.

+ Tia laze 1a chum sang két hop (cac photén trong chim cé clung tin s6 va cung pha).

+ Tia laze la chum sang song song (c6 tinh dinh hwéng cao).

+ Tia laze c6 cwong do 16m.
Chui y: Tia laze khéng cé ddc diém cong sudt lon, hiéu sudt ctia laze nhé hon 1.
- Cac loai laze:

+ Laze ran, nhw laze rubi (bién ddi quang ning thanh quang ning).

+ Laze khi, nhw laze He - Ne, laze COx.

+ Laze ban din, nhw laze Ga - Al - As, sit dung ph6 bién hién nay (but chi bang).
- Mot vai &rng dung cua laze: Laze dwoc (rng dung rong rai trong rat nhiéu linh vec

+Y hoc: dung nhw dao mdg trong phau thuat mat, chira bénh ngoai da...

+ Thong tinlién lac: str dung trong vo tuyén dinh vi, liénlac vé tinh, truyén tin bang cap quang...

+ COng nghiép: khoan, cat, tdi, ... chinh xac cac vat liéu trong cong nghiép.
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CHUO'NG VII: HAT NHAN NGUYEN TU
DANG 1: Thuyét tworng d6i - Ciu tric hat nhian

- Khoi lwong nghi: mo ; Khéi lwgng tworng doi tinh:

- Nang lwong nghi: Wo = moc? ; Nang lwong toan phan: W = mc2

- POng nang:

Wa=K=W - W = (m - mo)c?

- Hat nhan %X, c6 A nuclén; Z proton va (A - Z) notrdn

- P hut khéi:

Am =Zmy + (A -Z)mn - Mpn

- Nang lwong lién két cda hat nhan:

Wik = Am.c?

- Nang lwong lién két tinh riéng:

eE=

Wi
A

- S6 hat nhan trong m gam chat don nguyén t:

Véi Na = 6,02.1023hat/mol (méy tinh fx 570 ES: bAm

DANG 2: Phdong xa

* Cac cong thirc co’ ban: Pat |k =

t
T

, ta co:

; voi:l uc, ~ 931, 5 MeV

(ddc trwng cho tinh bén virng ctiia hat nhdn)

m
N=—N
M A

SHIF

T

24])

m =mo.2k=moe ™ |;

N =No.2%k=Nge™

e S& hat nguyén tir bi phdn ra bang sé hat nhan con dworc tao thanh va bdang sé hat dwoc

AN =No-N =No(1-e

tao thanh:

)

e Khdi lwong chit bi phdng xa sau thoi gian t:

e Phan tram chat phdong xa con lai:
e Phan tram chat phdong xa bi phan ra:

e Ti 1& sO nguyén tir ctia hat nhin con va hat nhin me tai thoi diém t:

Am = mo -mN = mo(1-e™)

i—ﬂzsz :eflt
N, m,
AN _Am g o g
N, m,
Ne o4
Nm

Chii y: Néut << T < e® << 1, tacé: AN = No(1- e-At) =~ Noit = Hot

Cdc trwong hop ddc biét, hoc sinh cdn nhé dé gidi nhanh cdc cdu hdi trdc n

ghiém:

Thoigian t T 2T 3T 4T 5T 6T
Con lai: N/No hay m/mo 1/2 | 1/22 1/23 1/24 1/25 1/26
Da 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%
Ti 1é (ti s0) hat da ra va con lai 1 3 7 15 31 63
Ti 1€ (ti s0) hat con lai va da bi phan ra 1 1/3 1/7 1/15 1/31 1/63
* Tinh Khéi lworng hat nhian con tao thanh va thé tich khi heli sinh ra (phéng xa a.):

m, = A:lm Al |V, = AMy 924 (1)
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* Tinh thoi gian va tinh tuoi:
a) Tinh thoi gian khi cho biét No hodc mo hoéc cac dir kién Khac ma ta tim dwo'c N hoacm

t =Tlog2[&j :Tlogz[&j
N m

— Coéng thirc trén con dung dé tinh tuéi thuwc vt nho dinh vi C14: liic dé ta xem No la s6 nguyén
tir c6 trong mau séng, N la s6 nguyén tir trong mau co.

b) Tinh thévi gian khi cho biét ti s6

m

. m
hoac —¢
m

m

t= Tlog2£1+§—cJ = Tlog2[1+mc—Amj

m m C

— Cbng thirc trén con dung dé tinh tuéi khodng vit: dd, qudng Poloni, ...
* Tinh chu ki bang may dém xung:

Mot mAu phong xa 4 X ban dau trong t1 phut c6 AN1 hat nhin bi phan r3, sau d6 t phit (ké tir ltc
t = 0) trong tz phut c6 ANz hat nhan bi phan ra. Ta cé chu ki ban ra chit phéng xa:

t

t

T=

log, ANy
AN, t,

T =
Néu t2 = t1 thi:

AN
lo L
gZ(ANZ]

* Bai toan hai chit phong xa vé&i chu ki ban ra khac nhau hoac cac bai toan khac:
e Viét biéu thirc s6 hat hodc khéi lwgng con lai cia cac chit phéng xa
e Thiét 14p ti s6 cua s6 hat hodc khoi lwong cac chit phdng xa

* Cac loai tia phong xa:

Phoéngxa Alpha (o)

Phong xa Béta: co 2 loai la

B-va B+

Phéng xa Gamma (y).

La dong hat nhan Héli ;He

B": la dong electron ( Se)

La séng dién tir c6 A rit ngin
(A £ 101m), ciling la dong

2 g +, 1 \ 0
Ban chat B": la dong electron (;e) pho6tdn c6 ning lwong cao.
AX—A4Y+2He B-: AX—,AY+ % Sau phong xa o hodc B xdy
Rt gon: AX—2»A%y Vi duC—YN+ %e ra qua trinh chuyén t
Phuwong e d N trang thai kich thich veé
trinh Vd: “ggRa—7Rn+,He B 7 XY+, e trang thai co ban —phatra
Rut gon *5Ra—%>%22Rn Vi du: 7% C+le pho ton.
T6c do v~2.10"m/s. v~c=3.10%8m/s. v=c=3.108m/s.
Kha nan x _ )
lon h(’)ag Manh Manh nhung yéu hon tia o Yéuhontia a vap
+ Smax = 8cm trong khong | + Smax =~ vai m trong khong | + Pam xuyén manh hon tia
Kha nang | khi; khi. a va .

dam xuyén

+ Xuyén qua vai pm trong
vat ran.

+ Xuyén qua kim loai day
vai mm.

+ C6 thé xuyén qua vai m
bé-tong hodc vai cm chi.

Trong dién

2 Léch Léch nhiéu hon tia alpha Khong bi 1éch
trweong
. Con c6 su ton tai caa hai
Trong chudi phong xa o | loai hat
Chi y thuwong kem theo phéng xa AX—AY+%e+0v notriné. Khong lam thay doéi hat

B nhwng khéng ton tai dong
thoi hai loai B.

A A 0 0= 2
2 X—, Y+ je+;V phan
notrind

nhan.

DANG 3: Phan wng hat nhian
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1) Hé thirc gitra dong lwong va dong nang clia vat: hay [K=—

P2
2m

2) Xét phan trng: 7' X,+7:X,=72X,+5'X, . Gia thiét hat 32X, dtng yén . Ta c6:
a) Nang lwong téa ra hoac thu vao cua phan trng hat nhan:
AE= [(ml +m, )_ (ms +m, )]C2 = [(Ams +Am, )_ (Aml +Am, )]CZ

= ( A, +AE3) ~(AE1+AE2) :(Asgs +A484)_(A182 +AE, ) = (Ks+Ky) - (K1+Ky)

+ Néu AE > 0: phan &ng téa nang lwong.

+ Néu AE < 0: phan &ng thu nang lwong.
b) Bai toan van dung cac dinh luat bao toan:
* Tong quat: dung dé tinh goc giira phwong chuyén dong cta cac hat

B,

(o]

* TH2: Hai hat sinh ra c6 cung vecto van tdc

* AE Z(K3+K4)-K1
* P =P7 +P? —2PP,cos o,

* P =P? +P} —2P,P, cosa

* AE =(K3+K4)-K3

* P? =P/ +P; < mK, =m,K, +m,K,

* AE Z(K3+K4)-K1
+ K _m,
K, m,

* —
m,v, =m,m, +m,v,

* TH3: Hai hat sinh ra giong nhau, cé cung dong nang

(o]

\

P,

* AE =2K3- Kl :2K4- K;L

A *Pp; = 2chos% = 2P4COS%

2

* TH4: Phong xa (hat me dirng yén, vé thanh 2 hat con)

* AE =K3+K4

« Ko _vi_m,

-
K, v, m,

Chui y: Khi tinh van tdc ctia cic hat thi:
- Pong ning cua cac hat phai doi ra don vi ] (Jun) (1MeV = 1,6.10-13])
- Khoi lwong 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 tng trong d6 mdt hat nhan |La phan ung trong d6 2 hay nhiéu hat nhan nhe
Pinh nghia |ning v& thanh hai hat nhan nhe hon téng hop lai thanh mdt hat nhan ning hon va vai
(s6 khdi trung binh) va vai notron | notron.

bac diém La phan Gng toa nang hrong. La phan tng toa nang hrong.
k>1 - Nhi¢t d0 cao khoang 100 tri¢u do.
Pidu kién +k=1: kiém soat dugc. - Mat d6 hat nhan trong plasma phai du lon.
i +k > 1: khong kiém soat dugc, gdy |- Thoi gian duy tri trang thai plasma ¢ nhiét do
bung n6 (bom hat nhan). cao 100 tricu do phai du Ion.

Uu va nhuoc | Gay 6 nhiém mdi truong (phong xa) |Khong gdy 6 nhiém mdi truong.

* Mot s0 dang bai tap:
- Cho khoi lwgng ctia cac hat nhan treée va sau phan trng: MO va M . Tim nang lwong toa ra khi
xay 1 phan &rng: AE = (Mo - M).c2 MeV.

- Suy ra nang lwong toa ra trong m gam phan hach (hay nhiét hach ): E=Q.N = Q.%.N (MeV)

AL e s P,
- Hiéu suat nha may: H= —< (%)

tp

- Téng nang lwong tiéu thu trong thoi gian t: [A =Pt
A _ Pt

AE~ AE

- Nhiét lwong toa ra: ; vOi q 1a ndng suat toa nhiét cta nhién liéu.

- Goi P 12 cOng sudt phat xa ctia Mt Troi thi moi ngady dém khdi lwong Mt Trod gidm di mot
. AE Pt
lwong bang | Am=—-=—-

cc

* MOT SO DANG TOAN NANG CAO:

- SO phén hach: AN =

*Tinh do phong xaH: | - 3N = Ho e =H.2 T

- Dai lwong ddc trwng cho tinh phéng xa manh hay yéu cta chit phong xa.
Pon vi: 1Bq(Becoren) = 1phan ra/s. Hoac: 1Ci(curi) = 3,7.101° Bq.

H, v

2% ; V&i V1a thé tich dung dich chira H.

H

CHUC CAC EM HQC TOT VA THI PAU PAI HQC !

V, =

* Thé tich cta dung dich chira chit phéng xa:
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PHU LUC
] A - KIEN THU'C TOAN CO' BAN
I. LUONG GIAC
1. PON VI PO - GIA TRI LWONG GIAC CAC CUNG

e 10 = 60' phit, 1'= 60” (giay); 10 = 1% (rad); 1(rad) =1—:° (d6)
e Bang gia tri lwong giac cac cung dac biét.
y t
W3
3 1 s gl s 1 3
u' 2af 1 - u
) \Ef}.’ 4
) J2n2 l6
56 \ e / NEY
X' | -fie |70 v e |2z 32| 1) A (Riewn gos) X
1 0
=112
/313
-JE!Z’ \ -nlf \/_
32 -/
=1 “=i3 1
-2

y' t 3
"I.VA"&‘:&"’A";&VA".&” L L L R i W e R R L e R S e e e R e e R e e R e e S A e e e e i e e i ]
’ Goc a % 0° 30° 45° 60° 90" 120° | 135° | 150" | 180° | 270° | 360" ;
% o % 0 T T T T 2 3r S5t T 3r 2r
¢ Gia tri ’ — — - - — — — - ?
f&ﬂ LOET T R ﬁ’n#ff-‘kf’r‘i{-bﬁf"rl- WW{W@;’SWW{I}#*}:T&'}‘%&'FT&*‘ .-)'-}_-:'-&.i‘%&.if:i&.i%&f#ﬁﬁz!{ﬁmﬁ:ﬂtr.—'f-lfg.—'f-l-‘:-.—‘/ridr‘frr'r-l‘ifmﬁc\-.—'t+‘:r.—‘fﬁv.—'trU-Pb.—'t-PHr-li%r'r-l“:-r‘frr'td—:rr‘f-lfﬂr‘g‘:-r'ﬂ.—‘f& 0._.f+':'._‘l+':'._.f't-§

g sin(a) g 0 1 V2 B 1 NE) V2 1 0 -1 0
2 | 2 | 2 2 | 2 | 2 -g
/ i ::
St B VC T I O R R N I e e
% / 2 2 2 2 2 2 ‘
tan(a) 0 3 1 NE) +0 | -3 -1 3 0 —0 0
; cotan(cr) ; +90 NE) 1 NE) 0 NE) -1 N —a0 0 +00 %
/ / 3 3 :
%’A’/&’F//L’E’S’l\’f;{?ﬁfﬂ’//t’i?&{.” ZEE A S A L R R T R G e e e S e B e S R R A L T A G A B :.1;;_;.,1;;;.,1;{?2
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A A A A 0 S 0 ST S0 0 0 S S i A e L e e N N P U A
=1 o s LY

¢ Cung doi Cung bu Cung ho‘n kém 7 Cung phu Cung hon

%

1 a; —a o, T a, T+a T Am T i
¢ ( 3 ) I:: 5 ) ( 3 } (Cq",, - (_I} kém ) g
:é ) T

¥ (or; —+a)
%WVMWMVR/Nr/ﬂ‘.’Vm/—-"r/WAﬁﬂ/—v\'fm/ﬂ’r/Wm/—-"' A A 0 A A D A A 0 0 0 A A0 A A 0 A
9§ cos(=z ) = cosia) cos{ T=cx) = —cos{a ) cos{m +a) =—cos(o) T . bid .

ﬁ cos{ — -ar) = sin{ax) cos({ —+a)=—smix)

# sin(—ea) = sinfa ) sin{r —a) = sinfa) sin(T +a) =—sin{a) 2 2

g

% tan(—er) = — tan{ce ) tan(r — @) = — tan(ex) tan(x + ) = tan(a ) sin{z—a)=cusfu) sin{£+a]=cusfuj

;; cot an{—ex) = — cot an(e ) cotan(x —a) = —cotan{a) | cotan(w + a) = cot an{a) 2 2

i 4 T

2 tan(— —a ) = cot anla) tan{— 4 &) = — cot an(a

i 2 { ( 2 ()

[

g T T

g cot mrl’?—aj = tan{ea ) cot ::m(?+ a) =—tan{e)

% L

gwmmww o .\MV/H m{{e\‘Zp’/»‘ e T R R /MNMMMMMIM&#'MM»M» T Tt G o el e e et ]

2. CAC HANG PANG THUC LUQNG GIAC

sin?(a ) + cos?(a ) = 1; tan(a). cot(a) = 1; %zlﬂzot2 o; ——=1+tan’a
. ; . - SIn- Ao Ccos o
3. CONG THUC BIEN DO1
a) Cong thirc cOng
sin(a £ b) =sin(a).cos(b) + sin(b).cos(a);
cos(a¥F b) =cos(a).cos(b) ¥ sin(a).sin(b);
tan(a +b) = t_an (a)xtan(b)
1¥tan(a).tan(b)
b) Cong thirc nhan doi, nhan ba
sin(2a) = 2sin(a).cos(a);
cos(2a) = cos®(a) —sin*(a) = 2cos?(a) — 1 = 1 — 2sin(a);
sin(3a) = 3sin(a) — 4sin(a);
cos(3a) = 4cos®(a) — 3cos(a);
c) Cong thirc ha bac: cos’(a) = L+cos(2a). sin’(a) = LL;(%)
d) Cong thirc bién doi tong thanh tich
sin(a) +sin(b) = 25in(a;bjcos(a;bj cos(a) +cos(b) = ZCos(a;bjcos(a;bj
. . a+b) . (a-b . (a+b) . (a—
sin(a) —sin(b) = 2cos 5 sin 5 cos(a) — cos(b) =-2sin 5 sin
4. CONG THU’C NGHIEM CUA PHU'ONG TRINH CO’ BAN:
. . a=a+k2n
sina = Sina = coso. =C0Sa = a=1a+k.2
a=n—a+k2n

II. KHI GIAI BAI TAP CAN CHU Y MOT SO KIEN TH(’C TOAN HOC SAU:
1. Pao ham - Nguyén ham ctia mét s6 ham co’ ban st dung trong Vat Li:

Ham so6 Pao ham | Nguyén ham
Y =sinx CcOSX - COSX
Y = cosx - sinx sinx

2. Bit dang thirc Cosi: 4p dung cho 2 s6 dwongavab

(a+b)min:2\/£
a+b>2ab= ( ) a+b ;dau “="xay rakhia=b.

Vab ;

Khi tich 2 s6 khong d6i, téng nhé nhat khi 2 s6 bang nhau.
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Khi téng 2 s6 khong ddi  tich 2 s6 1on nhat khi 2 s6 bang nhau.
3. Tam thirc bac hai: y = f(x) =ax? + bx + c.

+a > 0 thi ymintai dinh Parabol.

+a < 0 thi ymax tai dinh Parabol.

b A
O di . = = -— =bh2 -
+ Toa do dinh: x 23’ y 1a (A =b2?- 4ac)

+ Néu A = 0 thi phwong trinh y = ax2 + bx + ¢ = 0 c6 nghiém kép.
+ Néu A > 0 thi phwong trinh c¢6 2 nghiém phan biét.

b
X+y=S=—
Pinh ly Viet: = x,y la nghiém cta phwong trinh: X2 - SX + P =0

x.y:P:£
a

4. H¢ thirc lwgng trong tam giac

- Tam giac thuwong: A
. - A . a b C < b
a. Dinh ly ham so sin: =——x=— B
sinA sinB sinC a

b. Pinh 1y ham s6 cosin: a® = b? + ¢? — 2bc.cos A
- Tam giac vuong: Cho tam gidc ABC vuong tai Aco AH=h, BC=b, AC
=b,AB =¢,CH=Db’, BH=¢’, ta co6 cac hé thirc sau:

¢/ |h
b® =ab’; c®=ac’; h* =b'c’;b.c = ah; %:iﬁ%
5. Tinh chit cuia phin thirc: < _—
atb c=xd kS

a ¢C a+c a—cCc . a C
b d b+d b-d b d b d
6. Cac gia tri gan ding: 7% ~ 10; 314 ~ 1007; 0,318 ~ 71[; 0,636 ~ % 141~42; 1,73 =43

?Wx-"?ﬁ“‘ A i A P 0 O S P il

. Cach doc tén mét s6 dai lwong vatly ~

e e e _
¢ Aa:anpha 7 Hn:éta ¢ Yo :ipxilon ¢
- Bf:beta 009 téta - Lo xicma
 I'y:Gamma : Nv:nuy - Pp:rd

' AS: denta My : muy Mx: pi _
: Ec:epxilon - Ad:lamda ; Oo:omikron;
¢ Zg :zeta =¢ -kxi : Kk :kappa

.: Tr:td Xy :khi .f [::iota
%‘igff;ﬁgmwﬂ - Qw:omega

BANG QUY POI THEO LUY THU'A 10

R
TR

Tiénts 7 Tera : Giga 7 Mega : Kilo % Hecto % Deca
Ky hiéu T | G M | K | H | D
; Thiasd 7 .12 % 100 | 10° % 10° ; 10° ; 10l
, , § i
’ BANG QUY POI THEO LOY THUA 10 :
¢ Tiénté % dexi % centi % mili % micro | nano | pico
i Kyhiégu . d | c i m . w | =m  p
4 £ £ 4 i ; z £
" Thira s6 % 10! % 02 ¢ 103 % 0§ o100 w02 )
.; %wmwmwm,mé‘cwmm” {‘,Fﬁ/ﬁﬂ‘z/ﬁ/ﬁ!ﬁ/ﬁn#ﬂ“ﬁﬂﬁﬂﬂﬂ MWM&%‘%

Tao khung cho céng phan l6n sir dung tién ich MyEqText nén bj 16i dinh dang chit it
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