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1} CAU TRUC PE THI TUYEN SINH PA| HQC MON VAT LY CUA
A BO GIAO DUC VA PAO TAO
HUNG CHO TAT CA THIi SINH [40 ciu]
Noi dung kién thirc So ciu

-Dao dong diéu hoa
-Con lac 10 xo

-Con lic don
Dao don -Nang hr(_mg cﬁg con lac 10 xo va con lac don
o € | -Dao dong tat dan, dao dong duy tri, dao dong cudng buc 7

-Hi¢n tugng cong huong

-Toéng hop hai dao dong diéu hoa cing phuong, cing tin sd. Phuong phap
gian d6 Fre-nen

-Thuc hanh: Chu ki dao dong cua con lic don

-Dai cuong vé song, sy truyén song
Song co -Song am

-Giao thoa song

-Phan xa song. Song dung

-Dai cuong vé dong dién xoay chiéu

-PBoan mach dién xoay chiéu chi c6 R, L, C va R, L, C mic ndi tiép. Cong
hudng dién

Dong dién | -Cong suat dong dién xoay chiéu. Hé s6 cong suét.

xoay chiéu | -May bién ap.Truyén tai dién ning

-May phat dién xoay chiéu

-Dong co khong dong bo ba pha

-Thuyc hanh: Khao sat doan mach RLC ndi tiép

-Dao dong dién tir - Mach dao dong LC

-bién tur truong

-Soéng dién tur

-Truyén thong (thong tin lién lac) bang song dién tir

Dao dong
va song
dién tir

-Tén sac anh sang

-Nhiéu xa 4nh sang. Giao thoa 4nh sang
-Budc song va mau sic anh sang

-Céc loai quang phd 5
-Tia hong ngoai, tia tir ngoai, tia X
-Thang song dién tur

-Thyc hanh: Xéc dinh budc song anh sang

Song anh
sang

-Hién tuong quang dién ngoai. Pinh luat vé gidi han quang dién
-Thuyét lugng tir 4nh sang. Ludng tinh song - hat ctia 4nh séng
-Hién twong quang di¢n trong

-Quang dién tr¢. Pin quang dién 6
-Hién twong quang - phat quang

-So lugce vé laze

-MAu nguyén tir Bo va quang pho vach ciia nguyén tir hidrd

Lwong tir
anh sang

-Cau‘tao hat nhan nguyén tu. Khbi lugng hat nhan. Do hut khéi. Luc hat
nhan

-Nang luong lién két, nang lugng lién két riéng

Hat nhan |--Hé thuc giita khdi lugng va ning lugng

nguyén tir~ | -Phong xa

-Phén tmg hat nhan

-Phan rng phan hach

-Phan img nhiét hach

Tirvimé | -Cac hat so cap

dén vimé | -Hé Mat Troi. Céc sao va thién ha
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RIENG [10 c4u] S
Thi sinh chi dwoc lam mét trong hai phan (phan A hodc B)
A. Theo chwong trinh Chuan [10 ciu]

Chu dé

So cau

Dao dong co

Song co va song am

Dong dién xoay chiéu

Dao dong va song dién tir

Séng anh sang

Luong tur anh sang

Hat nhan nguyén tir

T vi mo dén vi mo

Tong

B. Theo chwong trinh Nang cao [10 ciu]

Chii dé

Dong luc hoc vat ran

Dao dong co

Soéng co

Dao dong va song dién tir

Dong dién xoay chiéu

Soéng anh séng

Luong tir anh séng

So lugc vé thuyét twong doi hep

Hat nhan nguyén tr

Tt vi md dén vi mod

Téng

10

PHAN II: CAC DANG TOAN THUONG GAP
CHUONG I. DAO DONG CO.
I.Pai cwong vé dao dong diéu hoa.
Dang 1: Nhan biét phwong trinh dao dong.
Phwong phap:
a.Xac dinh A, ¢, o.........
— Pua cac phuong trinh vé dang chuin nho cac cong thic luong gic.
— so sanh voi phuong trinh chuan dé suy ra: A, ¢, o...........
b.Suy ra cach kich thich dao dong
x =Acos(ot + @)

— Thay t = 0 vao cac phuong trinh )
v =—Aosin(ot + @)

0

c.Chuy:

— Phuong trinh chuan: x = ACOS(a)t + (o);v =—wASIn (a)t + (p) ;a= —a)ZACOS(a)t + go)
— Mbt s6 cong thuc luong giac :

X = Asin(at + @) = ACOS(a)t+§0—%j; x = Acos(p—wt)=Acos(wt—p)

x =—Asin(ot+¢)= ACOS(a)t+g0—%]; x =—Acos(wt+¢)=Acos(at+¢+7)

Trang 5
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Dang 2: Xac dinh li d§, van tc va gia toc tai thoi diém t biét truérc.
Phuong phap. i .
+ Muon xac dinh X, v, a & mét thoi diém hay tng vai pha da cho ta chi can thay t hay pha da cho vao cac
cong thirc : x = Acos(wt + ) ; V=—Aw.sin(ot+¢); a=—Aw’.cos(wt + )
+ Néu da xac dinh duoc li do x, ta c6 thé xac dinh gia téc biéu thire nhu sau : a=-w’X

+Chu ¥ : - Khi v>0;a>0 : Van tdc, gia tc, luc phuc hdi ciing chiéu véi chiéu duong truc toa do.
-Khi v<0;a<0 :Vantéc, giatdc, luc phuc hdi ngugc chiéu véi chidu duong truc toa do.
Dang 3: Van téc va gia téc cuc dai.
Phwong phap.
1.Van téc trong dao dong diéu hoa.v = X = —Aw.sin(wt + @) = wAcos(wt + ¢+ %) >
+ Vmax = ®A < x =0 ( Tai VTCB)
+ Vmin =0 < X = + A ( Tai hai bién )
2.Gia toc trong dao dong didu hoa. a=V =X =—Aw’.cos(wt + @) = -’ X
+ amax = ®°A ¢ X = £ A ( Tai hai bién )
+ a ludn c6 huong vé VTCB. A ludn nguoc dau véi X
Dang 4: VVan toc va gia toc tai vi tri co li do x biét trwéc.
Phuong phap. ) i
1. Bé xac dinh van toc tai mot diém trén quy dao, ta lam nhu sau :
X = A.sin(at + @)
V= Aw.cos(at + @)

V=t A? — X

. c A A A s A v 2
Binh phuong hai vé, cong vé voi Ve, ta duge: A? = X* +(—)° =< A=, X"+ (Va))
: ®

X = Asin(aot + @)
- Tai vi tri vat c6 1i d6 1a x, van téc 1a v, ta co : }

Y_ A.cos(wt + @)
w

- Chu ¥: + v >0 : van tdc cung chiéu duong truc toa do.
+ v <0 :van toc nguoC chicu duong truc toa do.
2. Bé xac dinh gia toc tai mot diém trén quy dao, ta ap dung cong thuc:
2
a=—w".X

2 2

a- v
2—_ —
A _a)4+a>2

-Chuy:+a>0:gia tdc cung chiéu duong truc toa do.

+a<0: gia toc nguoc chiéu duong truc toa do.
Dang 5: Xac dinh thoi diém vat di qua vi tri da biét x (hodc v, a, Wy, Wq, F) lan thie n
Phwong phap

-V6i X', A,  va ¢ da biét, giai phuong trinh Acos(wt +¢)=x" = cos(wt +¢) = XX =CcoScr.

(keZ)

. . ot+o=a+2krz (1)
Ta dugc hai nghiém:
wt+¢=—a+2kz(2)
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Néu vat
. GIAO VIEN 4
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¥4 6 the dya vao “ mdi lién hé gitra DDPH va CDTD . Thong qua céc budc sau
* Budc 1 : Ve duong tron c6 ban kinh R = A (bién d9) va truc Ox nam ngang
=7
*Budc 2 : -Xac dinh vi tri vat Iuc t = 0 thi {XO 7
Vy ="
-Xac dinh vj tri vat luc t (x; da biét)
* Budc 3 : Xac dinh goc quét Ap = MOM' =7
T 0
* Budc 4 : — 360 :t:%:%T
t=?—> Ao w 27
Dang 6. Bai toan tim li d, van téc dao ddng sau (trwéc) thoi diém t mot khoang thoi gian At. Biét
tai thoi diem t vat cé li d§ x = X.
Phwong phap
Cach I.
* Twr phuong trinh dao dong di€u hoa: x = Acos(wt + @) cho X = X,
Lay nghiém ot + ¢ = o Vi 0<a <7 (ng véi x dang giam (vat chuyén dong theo chiéu am vi v
< 0) hoiac ot + ¢ = - a ung Véi x dang tang (vat chuyén dong theo chiéu duong)
* Li d6 va van toc dao dong sau (trudc) thoi diém do At gidy la
X = Acos(zwAt + ) Hodc X = Acos(twAt — )
. a .
vV =—-wAsin(toAt + @) vV =—wAsin(toAt - @)
Cach 2: Dung duong tron. Danh gléu Vi tri xo trén truc Ox. Ke doan thang qua Xo vudng goc Ox cat duong
tron tai hai diém. Can cr vao chiéu chuyén dong dé chon vi tri' M duy nhat trén duong tron. Vé ban kinh
OM. Trong khoang thoi gian At, goc ¢ tdam ma OM quét dugc la o =w.At> Ve OM ' Iéch vai OM mot
goc a, tr M ' ké vuong goc vai Ox cat ¢ dau thi d6 1a 1i do-can xac dinh.
Dang 7: Cho phwong trinh dao dgng. Tim khoang thoi de vat di tir vi tri co li d§ x; dén x, theo mét
tinh chat nao do.

Dang 8: Quing dwong va sb lan vat di qua li d x* tir thoi
diém t; dén t,.

Phwong phap

Vé tu duy: Cir trong mét chu ki: o

+Vit di dugc quang duong 4A. M1
+Vat di qua li 6 X~ bat ki 2-1an (khong tinh dén chiéu chuyén dong).

Cach lam:

Phuong phap ’ M2 M
X1 |
B cosg, == .
At:M:k”z 2l Véi A va(0<g,p, <) :

tz_t1

-Tinh s6 chu ki dao déng tir thoi diém t; dén ty: =n+m trong d6 n 1a phan nguyén can m 1a phan

thap phan. Co hai kha nang:

*Néu m = 0 thi:

-Quang duong-di dugc S =n.4A

-Sé lanvatqua X : N =2n

*Néu m=0 thi:

-Quang duong vat di duoc la: S =n4A+S,,
-Sé lan vat qua X" 1a: N =2n+N,,.

Dé tinh Sy, va Ny, ta lam nhu sau:
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(V1 va v, chi can xac dinh dau)

. {xz = Acos(at, + @)
v, =—wAsin(at, + @)

-Biéu dién cac vi tri x1, X; va cac véc to van téc \71; \72 tuong ung trén truc OX. Tur X3 ta ké mot duong

song song véi Ox theo huéng cua v, di qua x, cho dén khi chiéu cia duong ké do cung chiéu v, . Khi d6

chiéu dai doan vé& dugc chinh 13 S,

Luu y:

-Chiéu dai quy dao: 2A

-Quéng duodng di trong 1 chu ky ludn la 4A; trong 1/2 chu ky lu6n 1a 2A

-Quéng duong di trong 1/4 chu ky 1a A khi vat di tir VTCB dén vi tri bién hoac nguoc vlai ) )

Dang 9: Tim toc dd trung binh cua vat trén mgt doan dwong xac dinh tir thoi diem t; 'den thoi diem

5}

Phwong phap:

-Str dung cong thuc: v, = Ai
Vi S 1a quang duong (duge xac dinh ¢ dang 8) va At 1a khoang thoi gian duge tinh At =t, —t,.

. . . T
Dang 10: Tinh quang dwong Ié6n nhat va nhé nhat vat di dwoc trong khoang thai gian 0 < At <—

Phuong phap. ) )
-Vat c6 van toc l16n nhat khi qua VTCB, nho nhat khi qua vi tri bién nén trong cung mot khoang thoi gian
quang duong di dugc cang 1on khi vat ¢ cang gan VTCB va cangnho khi cang gan vi tri bién. Str dung
méi lién hé giita dao dong diéu hoa va chuyén duong tron déu. Géc quét A = mAL.

-Quang duong I6n nhat khi vat di tir My dén M, doi xting qua-truc sin (hinh 1) S, =2Asin 7(0
-Quang duong nho nhat khi vat di tr My
dén M, doi xtng qua truc cos (hinh 2) Mo 2 | M1

P
S, = 2A(1—cosA—2“’]

Luu y: + Trong truong hop At > T/2 A
Tach At = n%+At'

trong d6 ne N; O<At'<%

Trong thoi gian n% quang duong luén 1a 2nA. Trong thoi gian At’ thi quang duong 16n nhét, nho nhat
tinh nhu trén.

. . . . S S .
-Toc d¢ trung binh 16n nhatva nho nhat cua trong khoang thoi gian At: v, =—; v . = ﬁ V&I Syiax;

t min

Swin tinh nhu trén.

Dang 11: Lap phwong trinh dao ddng ciia dao dong diéu hoa.

Phwong phap :

* Chon hé quy chiéu : -Truc Ox .........
- Goc toa do tai VTCB
- Chiéu duong ..........
- Géc thoi gian .........

* Phuong trinh dao dong cé dang:  x =Acos(wt + @) cm

* Phuong trinh van tdc : vV = -oAsin(ot + @) cm/s
* Phuong trinh gia toc : a = -w?Acos(wt + @) cm/s’
1-Tim @

*Pécho:T,f k m,g, Al
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treo thang dung

:\E,(k:N/m;m:kg) o= X khichoAlp="9 =9
m Al k o

béchox, v, a A

|<Q

2—TlmA
* P& cho : cho x &ng véi v - A= fx (¥ )
-Néu v=0 (buéngnhe) =  A=x
-NéUV:VmaXSX:O = A:|V |
()]
5 a
* Pé cho : amax = A= | mg"' * Pé cho : chiéu dai qui dao CD = A = CTD
()]
*DECHO G Fng = KA. = A= T 5 DECNO: lnpevd g il x0 =>A = mmelmn

‘ . 1
*Pécho:Whoic W, hoicW, A= /ZTW V6T W = Wana 1 Winax = KA.

* Pé cho : lc,lmax hoic Ieg, Imim =A = lnax— lcg hoac A = lcg— Inin.
3 - Tim @ (thuong lay — n < ¢ <) : Dya vao diéu kién ban dau
*Neut=0:
cosp =20
_ _ Xy =AC0SQ P= _
-X=Xo,V=Vo = k = =7
Vy =—-Awnsing . Vo,
sing =
®A
= _A? v
-V=Vg;a=ap = 8 =—A® _COS(p =tang = 0L =¢p=?
V, =—Awsing a,
VLA cosp=0 .
-Xp=0,v=vp (vatqua VTCB) =>{ s A = 7
Vo =—Ansing A=———>0 A=?
®sine
X, = ACOS A=20 50 p="?
-X =X, V=0 (vatqua VTCB)={""° P = cosQ = '
0=—Aonsing . A=?
sinp=0
— = — 2
*Néut=t,: Xy —ACOS(.O)t1+(p) — ¢ =7 hoiic a, =—-Aw f)OS((x)t1+(p) —
v, =—Aosin(ot, + @) v, =—Aosin(ot, + )
Luuy : — Vat di theo chiéu duong thi v >0 — sing < 0; di theo chiéu 4m thi v < 0— sing > 0.

— Truéc khi tinh @ can xac dinh rd ¢ thudc goc phan tu thir may cia duong tron luong giac

— 8INX =cos(X —g) ; —COSX =COS(X +7) ; cosx=sin(x + g),

< Cac trwong hep dic biét :
Chon goc thoigiant=01a:

—lac vat qua VTCB X = 0, theo chiéu duong vo>0 :Pha ban dau ¢ =—7/2.
— lac vat qua VTCB xo = 0, theo chiduam vo<0  :Pha ban dau ¢ =m/2.

— lac vat qua bién duong xg = A :Pha ban dau ¢ = 0.

— lac vat qua bién duong xo = — A :Pha ban dau ¢ = 7.
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GIAO VIEN —lac vat qua vi tri xo = A theo chiéu duong vo > :Pha ban dau ¢ = — T
NGUYEN BINH VU 2 3
—lac vat qua vi tri xo = —% theo chiéu duong vo > 0 :Pha ban dau ¢ = — 2—;
—lac vat qua vi tri xp = % theo chiéu am vy < 0 : Pha ban dau Q= g .
— lac vat qua vi tri xo :—% theo chiéu &m vy < 0 : Pha ban dau Q= 2—;
A2

— lac vat qua vi tri xp = Tz theo chiéu duong vo > 0: Pha ban dau ¢ = —% .

— lac vat qua vi tri xp = —AT\/E theo chiéu duong vo > 0: Pha ban dau ¢ = — 3775 :
—lac vat qua vi tri xp = ATJE theo chiéu &m vo <0  : Pha ban dau Q= % .
—lac vat qua vi tri xo = —%E theo chiéu &m vy < 0 : Pha ban dau [0) :%Tn .
—lac vat qua vi tri xp = AT\E theo chiéu duong vo > 0 : Pha ban dau ¢ = — % .
— lac vat qua vi tri xp = —ATJ? theo chiéu duong vo > 0 : Pha ban dau ¢ = — %n :

A3

—lac vat qua vi tri xp = - theo chiéu &m vo <0 =z Pha ban dau Q= % )

—lac vat qua vi tri xp = —ATJ? theo chiéu 4m vo< 0 : Pha ban dau 0] :%n.
Dang 12: Lién quan dén d6 thi dao déng.
Phuong phap.
1.Cho do thi dao dong tim phuong trinh. ’ ‘
-bo thi caa 1i d6 (x), van toc (v) va gia toc (a) bien thién dicu hoa theo ham sin va cos véi chu ki T, con

A s A A = B A< < A LN A B B . ‘ 7. 3 T
do thi ctia dong nang va thé nang bién thién tuan hoan theo ham sin va cos vadi chu ki 7

-Tim bién d6 dao dong dua vao gidi han trén truc tung.

-Tim chu ki dao dong dua vao su l3p lai trén truc thoi gian hodc vao khoang thoi gian dé vat nhan gia tri
nao do.

-Tim pha ban dau dya vao gbc thoi gian.

2.Cho phuong trinh, v& d thi: V& do-thi cia ham s6 lugng gidc di hoc trong mon toén

I1.Con lic 10 xo.

Dang 1: Tinh toan vé chu khi va tin s6 ciia con lic 19 xo.

Phwong phap.

L k 2 .y 1 1 |k
-Ténségéc:a)=,f—; Chuky:T=—7[=27r‘fm; tan so: f=—=£=— —
m 10} k T 27 2z7\m

-Diéu kién dao dong diéu hoa: Bé qua ma sat, luc can va vat dao dong trong giGi han dan hoi.

Chctish 12— /ﬂ-\/gzi:ﬂ.
T, m, k, f, o
At

-Chu ki tinh theo sb dao dong N thuc hién dugc trong thoi gian At la: T = N
-Chu ki cua con lic 10 xo theo d6 gidn (nén) ctia 16 xo ¢ Vi tri can bang.

+Lo xo dao dong thing ding khi vat & VTCB: Al, = % =T =27 fA—'O
g
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Al,
gsina

2
f =E:>£=a)2 =(27zf)2 =(@jz :&=[mJ
t m t m, N,
2 2

+Thém bét khdi luong Am: (ﬂ] = (L] _ My _ M EAm

W, f, m m
+Ghép hai vat: my=m +m, =T/ =T +T;
Dang 2: Chiéu dai ciia 10 xo trong qua trinh dao déng
Phwong phap.
-Chiéu dai ty nhién ctia 10 xo 1a 1.
*Khi con lic 16 xo ndm ngang:
+Lic vat & vj tri can bang, 10 xo khong bi bién dang, Al, =0

+Chiéu dai cyuc dai cta 16 xo: o =1, + A
=l,-A
*Khi con lic 16 xo bd tri thang dung hoic nam nghiéng mot goc a, Vat treo ¢ dudi:
mg.sin«

+Chiéu dai cuc tiéu cia 1o xo: |-

mg

+D0¢ bién dang cua 10 xo & Vi tri can bang: Al = , néu dit thiang dung thi o =90° = Al = ra

+ Chiéu dai 10 xo tai VTCB: Icg = lo + 4l (lo 13 chiéu dai ty nhién)
+Chiéu dai ¢ i @6 x: 1 =1, +x=1,+Al, +X

+ Chiéu dai cyc tiéu (khi vat & vi tri cao nhat): | . = l, —A=1,+Al,—A
+ Chiéu dai cuc dai (khi vat & vi tri thip nhat): | =1, +A=I,+Al,+ A

+Két hop ta c6: A= b =l ;Imi” = b+l ;Im"‘
Dang 3: Xac dinh lwe dan hoi va luc hdi phuc ciia 10 xo. Thoi gian nén hay dan trong mét chu Ki ki
vat treo ¢ dwéi.
Phwong phap.
1. Lyc kéo vé hay luc hdi phuc F = -kx = -ma?x
Pic diém: * La lyc gy dao dong cho vit.
* Lu6n huéng vé VTCB
* Bién thién diéu hoa cling tan's6 véi li do
Do 16n: F = kx| = mo?|x] .
Luc hoi phuc dat gia tri cuc daiFra = KA khi vat di qua cac vi tri bién (x == A).
Luc hoi phuc c6 gia tri cuc tiéu Frmin = 0 khi vat di qua vi tri can bang (x = 0).
2. Lyc dan héi 1a lyc dua vat vé vi tri 16 xo khong bién dang: F,, =—k (Al + i) = —(ma + ki)
C6 do lon Fy, =k |Alg+ x| =|mg +kx
* Vi con lac 10 xo nam ngang thi Al, =0 nén luc kéo vé va lyc dan hdi 1a mot (vi tai VTCB 16 xo
khong bién dang).
* V/6i con lic 10 xo thang ding hodc dat trén mat phang nghiéng
+ D0 16n Iuc dan héi c6 biéu thic:
* Fan = KJAl + X| v6i chiéu duong huéng xudng
* Fan = KJAl - X| voi chiéu duong hudng l1én
+ Lyc dan hoi cuc dai (luc kéo): Fpax = k(Alp + A) = mg + KA = Fxmax (lGc vat & vi tri thép nhét)
+ Luc dan hoi cyc tiéu:
* Néu A < Al = Fuin = k(Al - A) = mg —KA = Fimin
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Co niang: W=W, +W, =%mcu2A2 =%kA2

1-cos2(wt +¢)
2

Véi W, =%mv2 =%ma)zAzsin2(a)t+g0) = WSsin® (ot + @) =%kA2.

1+cos2(wt +
W, =%kx2 =%ma)2x2 :2—12kA2ma)2A2COSZ(a)t+¢)) = Wcos® (at + ) = %kAZ. 2((0 ?)
Luwu y: Dao dong diéu hoa c6 tan sé goc 1a w, tan sé f, chu ky T. Thi dong ning va thé nang bién thién

VGi tan sé goc 2o, tan s 2f, chu ky T/2

. - x w 1
- Pong nang va thé nang trung binh trong thoi gian nT/2 (neN', T 1a chu ky dao dong) la: > =2 ma* A?
-Dong ning va thé nang bién d6i qua lai cho nhau, khi dong ning cua con lic cé gia tri gip n 1an thé ning

ta duoc: (n+1)W, =%kA2

:>(n+1)%kx2:%kA2:>x:J_r -
n+

-Trong mét chu ki c6 4 1an W, = W,, khoang thoi gian gitra hai landién tiép d¢ W, =W, 1a At :2. Khi

W, =W, thi x= +—

-Pong nang cua vat khi vat di qua vi tri ¢6 i do x: W, = W—W, :%k(AZ -x)

Dang 5: Viét phwong trinh dao ddng ciia con lic 16 xo.
Phuwong phap.
-Chon hé quy chiéu thich hop: chiéu duong, goc toa do gdc thoi gian.

2” f |_ | |a | v
-Tinh ©: @ = 2nf ==— \F max max max
AI max| [p2 2

Tk A A:chleuda;quydao . —I / IZE |Vmax| |amax

X = Acos( wt
-Lap he: (w +9)
v =—-wAsin(at+9)

=7

. o Acos @ = X,
5 thay vao h¢ trén ta dugc:

N N X
-Xéac dinh diéu kién ban daulic t = 0 thi { 0

b —-wAsing =V,

-Giai tim .
-Néu gap bai toan cho cac gia tri X,V tai thoi diém t bat ki. Mot trong nhiing cach gia don gian 1a chi can
o x = Acos(wt+¢)
thay cac gia tri x,v,t vao hé ) ta s€ tim duoc ¢.
v =—-wAsin(at+9)
Dang 6: Cit ghép 19 xo.
Phwong phap.
1. Ghép 10 xo:

* Ndi tiép % = kl +ki+ ... = cung treo mot vat khéi lugng nhu nhau thi: T2 =T+ T,
1 2
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- ‘. 1 1 1
song: k = ki + ky+ ... = cung treo mét vat khoi luong nhu nhau thi: = = —+ =
T° T° T,
0 6 do cang K, chiéu dai | dugc cat thanh céc 10 xo ¢6 do cung ki, ko, ... va chiéu dai twong
gaty, I, ... thico: kl = kil = k2|2 =
-Neu biét ko ctia mot 1o xo ¢6 chiéu dai ban dau |y thi ta ¢6 thé tim k* ctia mdt doan 10 xo ¢6 chiéu dai I’

: I
duoc cat tir 16 xo d6 theo biéu thuc: k' = ko-l_o.

Dang 7: Kich thich dao dong bang va cham

Phuong phap.
Bin mot vat mg véi van téc vao vat M gan véi 10 xo dang dimg yén:
. 2m,V m, — M
-Va cham dan hoi: v,, = —=2% ;v =y, —2
m,+M m, + M
-Va cham mém; v'= _MoVo
m, +M
Dang 8. Piéu kién ciia bién dd dao dong.
Phuwong phap. . i i
-Vat m; duoc dat trén vat m; dao dong di€u hoa theo phuong thang ding. Bé m; luén my
9 _(m+m,)g

nam yén trén m; trong qua trinh dao dong thi: A< 5 .
@
-Vat my va mp dugc gan hai dau cua 10 xo dit thang dang , m; dao dong diéu hoa.
Pé m; ludén ndm yén trén mit san trong qua trinh m; dao dong thi :
A< % _ (m +m,)g

@ k . )
-Vat m; dat trén vat my dao dong diéu hoa theo phuong ngang . H¢ s6 ma sat gitra
m; vamy la 4, bé qua ma sat gitra m, Vi méat san. B m; khong trugt trén m, trong

+m
qua trinh dao dong thi: A< ’u—g = uw
@
l11.Con lic don, o , ]
Dang 1: Tinh Tan so goc, chu ki, tan so khi biet d¢ dai |, gia toc g.
Phuwong phap.

-Tan sb goc: a):\/g;chuky:T:Z—”:Zn l;témsé: fol_e_ 1 /9
I @ g T 27 2z \|I

-Diéu kién dao dong diéu hoa: Bé qua ma sat, luc can va oo << 1 rad hay Sp << |

-Céc ti sb6: =2 \/7 \/QTl
9,

-Chu ki tinh theo s6 dao dong N: T = N

-Trong cung mot khoang thoi gian t, hai con lac thyc hién Ny va N, dao dong :

2 2
f:ﬁ:g:wzz(zﬁf)zz(Z”_Nj jl_zz Ny
t I t I, N,

2 2

-Thay d6i chiéu-dai cua con lic: [ﬂj = (Lj _L _L*Al

w, f, | 1,
-Tai ciing mdt noi con lic don chiéu dai Iy c6 chu ky Ty, con lic don chiéu dai I, c6 chu ky T, con lic
don chiéu dai I; + I, c6 chu ky Ta,con lac don chiéu dai Iy - 12 (I1>12) ¢6 chu ky T4. Thi ta c6: T2 =T2 +T2
vaT =T2-T}.
Dang 2: Lap phwong trinh dao ddng caa co lic don
Phwong phap.
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s=S,cos(wt+¢)

v =—wS,sin(wt+9¢)

-Lap hé {

-LﬁctzO:{s_SO:{SOCOS(_p_SO =9
V=V, —wS, sing =V,

Dang 3: Ning lwong cia con lic don.

Phwong phap.

1
-Dong ning E, = 5 mv2 =mgl (cosa —cos )

-Thé nang E,, =mgh, =mgl(1-coser) véi h, =1(1-cosa) ( chon méc thé ning khi vat & vi tri can
bang)
-Condng E=E; +E =mgl(1-cose, ) = Egnay = By

1mg 1

-khi géc nhé a, <10° thi ta c6 thé viét E = % Ma’SE = 5T SZ = 5 mgle; = % mo’l?a

c s N an < A A A (24
-Vi tri ma dong nang gap n lan thé nang o =+ \/0_1 ;S =+ ——=2
n+
Dang 4: Bai toan con lic vuwéng dinh vé mdt phia
Phuwong phap.
-b¢ cao cua con lac vudng dinh so véi vi tri can bang:
h =1 (1-cose,); h, =1,(1-cosar,)

. < AU SR I, 1-cosa
Vi co nang khéng d6i nén: h =h, > t=—""2
|, 1-cosa,’ 5
T+T2 ?‘/\lz

chu ki cua con lac nho (1,). k:i//*

. < T n . 11z , D2
-Sw trung phung cia hai con lac: Hai con lac dao dong véi chu ki khac nhau Tq va
T,. Khi vat nang caa hai con lac cung qua vi tri can bang va chuyén dong cung chiéu thi ta ndi xay ra

-Chu ki cua con lic vudng dinh: T = 17 vGi Ty 1a chu ki cua con lac 1on (1), T 1a ®
T,/2

_ . . Y : 1T

trang phung. Khoang thoi gian t gitra hai lan trung phung lién tiép dwoc xac dinh: t:ﬁ hoac
1 12

t=nT, =(n+1)T, véin la s6 chu’ki dén luc trung phing ma con l4c 16n thyc hién, n+1 1a s6 chu ki con
lic nho thyc hién dé tring phung. ]
Dang 5: Luc cang day treo va van toc vat nang.
Phuwong phap.
*Vantéc v, = J_r\j29| (cosa—cosa )

-Néu a, <10° thico thé tinh gin dung v, = +, }gl (a®-2f)

-Khi vat qua Vi tri can bang Wres = Vi :\/Zgl (1-cose,) vanéu o, <10° thi v, =aZ\[gl = ®S,

*Luc cang day treo 7, =mg(3cosa —2C0s )
-Khi qua vi tri can bing @ =0= cosa =1=>r,,,, =mg(3—-2cosa,)
-Khi dén vi tri bién a =+a, = C0Sa =C0Sa, = ,,, = Mg COS,
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Phwo‘ngphap ) )
Goi T 1a chu ki dao dong cua con lac ung vai nhiét do ty, T, 1a chu ki dao dong caa con lac tng vai nhiét
AT T -T; . . ) .
do to. Ta co: E Z (t,—t,) voi o 1a hé so ng dai cua day treo con lac.
1 1
-Mét déng hd qua lic dung con lic noi trén thi: Néu AT > 0: ddng hd chay cham lai, néu AT < 0: ¢ng hd
chay nhanh 1én.

-Luong sai léch thoi gian At trong khoang thoi gian t 1a: At = —|t —t,|

Dang 7: Bién thién chu ki cia con lic don theo d9 cao va dd sau.

Phuwong phap.

*Anh huong do d6 cao:

-Goi Ty 1a chu ki dao dong cua con lic & mat dat, T, 1a chu ki dao dong cua con IaC O db cao h. Ta co:

AT _T=T_ N0 R 1a ban kinh trai dét (R = 6400km)
T T R

-Mot dong ho qua lac dung con lic noi trén thi: Néu AT > 0: dong hd chay cham lai, néu AT < 0: dong ho
chay nhanh 1én.

-Luong sai léch thoi gian At trong khoang thoi gian tla: At =—2=2

* Anh huong cua do sau: ) ) ’ )
-Goi Ty la chu ki dao dong cua con lac ¢ mat dat, T, la chu ki dao dong cua con lac & d sau h. Ta co:
AT _T=Ti_ N 6i R 1a ban kinh tréi dét (R = 6400km)

T, T, 2R
-Mot ¢ong ho qua lac dung con lic noi trén thi: Néu AT > 0: dong hd chay cham lai, néu AT < 0: d¢ong ho
chay nhanh 1én.
-Luong sai Iéch thoi gian At trong khoang thoi gian't 1a: At = T:%

h

R

*Luu y: Bai toan lién quan dén bién thién chu ki nho cua con lic don ding cong thic:

dT dl dg adt dhcao dhsau e ., A A R . Y e . X
——— + + Véi-dT,dl,dt,dh 1a cac bién thién nho cua chu ki, chiéu dai, gia toc,

T 2 29 2 R 2R

nhiét do, do cao.

Dang 8: Chu ki ciia con lic don khi chiu thém ngoai luc.

Phwong phap.

Khi con lic don chiu thém cac luc khac nhu luc dién trudng , luc tir, luc quan tinh, luc day Ac-si-mét, . . .

ltic nay con lac s& dao dong voi chu ki méi va o vi tri can bang méi.

*Mudn & do cao h déng hd van ding nhu khi & mét dt c6 nhét do t; thi: %(t1 —t,)=

-V tri can bang mai co.phuong day treo trang véi phuong cua trong luc hiéu dung: PT; = m§ +F

-Chukiméi T =27 ,I— . Trong d6 gnq 1 gia toc hiéu dung gTd = §+ a
hd

*Lre dién truweong khi vat nang nhiém dién q dit trong dién truong E.

-Pién truong thang dung:
2
TO ghd P + F

+Néu F /' P:P,=P+F =g, :g+?:>T:27z
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2
:[l] 9 __P
Oha P-F
_i \/ +F2 qE
m
’ E
—T»\/COSa Vol tana =— :|q|
mg mg
cosa

*Lwe quan tinh khi con lic dat trong thang may hodc trén xe chuyén dong co gia tbc a. ngoai trong luc

P Vit con chiju thém lyc quan tinh F, =-ma.

-Chuyén dong nhanh dan déu a ”,”*v (v ¢ hudng chuyén dong)

- Chuyén dong cham dan déu a /" v (v c6 huéng chuyén dong)
I

gta

+Néu dit trong thang may g,, =g+a=T =27

1 <

fgz +a2
*Lwe day Acsimet lyc nay ludn thang ding hudng 1én, biéu thac F=DgV , voi D 13 khéi luong riéng
ctia chét long hay chat khi; V 1a thé tich cua phan chat 1ong hay cha khi bi vat nang chiém cha.

Trong truong hop nay 9,, =9 _F_ g —%:T =2r
m m

+Néu dat trong xe chuyén dong ngang g, =+/9°+a°> =T =27

IV.Dao ddng tat dén, dao djng cudng buc. Sy chng hudéng.
Dang 1: Bai tap vé dao dong tat dan, Sw cong hlro’ng

Phwong phap.

1.Dao déng tdit dan.

-Lién hé gitra d0 giam co nang va do giam bién do: % A—:

-Vt nang trong con lic 16 xo dao dong tit dan véi bién do ban dau A, hé sé ma sat p. Do giam bién do
sau mdi chu ki 1a: AA=24M9 =‘Z“)‘_29

-Pé tinh duogc thoi gian va quang duong tir lac khao sat (vat ¢ bién) dén lac ding lai ta 1am nhu sau:
AA 2 Hmg 2 MY _ 2F,

2 k o’ k
+Xéc dinh sé ntra chu ki vat thuc hién duoc, d6 1a gia tri N nguyén thoa ma biéu thic:

s
AR, 2 AByj, 2

+Thoi gian cia dao-dong: t=N TE

+Tinh d6 giam bién d¢ sau mot nua chu ki: AA , =

+Quang duong di dugc: S=N(2A -N.AA )
2.Su cong huong.
-Piéu kién dé co cong huémg la: f=f; T=T,; w=0,
V.Téong hop dao déng.
*P léch pha gitra hai dao dong: Ap =(w,t+¢,)—(at+¢;)
*D6i voi hai dao dong didu hoa ciing phuong cing tan s6 thi Ap =@, — ¢,
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GIAOVIEN |

NGUYEN BINH\IA Ao <()daod6ﬂng]’éphahOIldaOd6ngl

Néu Ap=(2n+1)7(neZ) thi hai dao dong ngugc pha, khi do A, =|A - A)|
Néu A¢:(2n +1)%(n € Z) thi hai dao dong vudng pha, khi do6 AzafAf + A

Néu do léch pha la bat ki thi A= /A?+ A2 +2AA, cos(p,—¢,)

Asing, + A, sing,
A1 Cos g, + A2 COs @,

-Khi mot vét tham gia dong thoi ba dao dong diéu hoa cung phuong cung tan $6.Dé im phuong
trinh dao dong tong hop, ta s& chon 2 dao dong dic biét dé tong hop trude, su dic bigt¢ day duoc lua
chon theo thir ty wu tién sau: cung pha, nguoc pha, vudng goc. Sau d6 méi téng hop c6i dao dong con lai.

-Khi mét vat tham gia dong thoi nhiéu dao dong dié hoa cung pthO’ng cing tan so:

x, = A cos(awt+g,);X, = A cos(at+g,) -, nhung giita ching khong c6 su dic biét vé bién d¢ hay su

Pha ban dau cua dao dong tong hop tan ¢ =

I&ch pha nhu nhing trudng hop da xét ¢ trén. Lic ndy dé tim A va ¢ thi tot nhét ta dung cong thirc tinh
nhanh tong quat sau:

A = Acosep = A coseg, + A, Ccosp, +

A =Asinp=Asing + A,sing, +

Khi d6 A=4/A5+A\f va tango:%

Nhung can chu y rang dé lay nghiém ding ciia ¢, ta can can than xem dau ciia A va Ay nhu sau:

. >0 N .
Neu A } = ¢ thudc goc phan tu thir nhat cua vong tron lugng giac.

A >0

A<O I A<O Il A0 \%

= ; = ; =
A>0[ TP A <o TP A <ofTPF

-Khi mot vat tham gia dong thoi nhiéu dao dong diéu hoa cing phuwong cing tan so:
¥, = A cos(at+¢,);X, = A, cos(wt+g,) -, can tim li d¢, gia toc, thé ning cua vat tai thoi diém t nao do.
Gip bai toan nay, khong nhat thiét phai tim phuong trinh cua dao dong tong hop, dé lam nhanh chi céln
thay gia tri cua t vao tung phuong trinh dao dong thanh phan s€ thu dugc gia tri dai SO cia ching, cudi
cung tinh tong X=X, + X, +---;a=2a, +a, +---, W

-Néu gap bai toan cho phuong trinh dao dong thanh phan thtr nhat va phuong trinh dao dong tong
hop. Tim phuong trinh dao dong thanh phan thir 2. Ta nén lam nhu sau:
Viét: X=X, +X, = X, =X—X=X+(-X% ) =X+X" rdi tong hop nhu cach thong thuong.
*Su dung may tinh Casio dégiai bai toan vé dao dong tong hop.
a.Tim dao dong tong hop. ) ) . o
-Dua may veé radian hoac d6 (thong nhat theo d¢ bai, dua cac phuong trinh dao dong thanh phan vé ciung

ham cua cos hoac sin)
SHIFT] —> —> NHAP GOC @ > ||
SHIFT —> NHAP GOC @, —

-Ddi v6i may Casio 570MS:

- [a] - [sHIFT] —>E|—> NHAP GOC o, —

pé la\ bién dj A ta nhén : [SHIFT —>E|—>

Dé la} ¢ ta nhan: |SHIFT |—>

-Déi v6i may 570ES:

Trang 17



Tuo’ng“ru may tinh 570 MS, nhung khi ldy két qua ta 1am nhu sau:

NGUYEN BINH VU N @ N E N H

1OD E
%%SH[F [Ia:JHAPGOC d-> D> fl
- m SHIFT | INHAP GOC @] — []

pé la\ bién dj A ta nhan SHIFT —>E|—) H
Dé lay @ ta nhin: SHIFT

CHUONG II. SONG CO HQC

GIAO VIEN

I.Pai cwong vé séng co.
Dang 1: Bai toan vé chu ki, tan so va buéc song trong qua trinh truyén séng.
Phwong phap.

. P S S \
-Lién h¢ gitra chu ki, tan s6 va budc song: A =v.T = r

-Lién hé giira s6 gon song khi song truyén di va budc song:
+Khoang cach giira hai gon song (dinh song) lién tiep 1a A
+Khoang cach gitra n gon song (dinh song) lién tiép 1a (n —1)&

Do léch pha dao dong gitra hai diém M, N bt ki trong mdi truong truyén séng cach nguon O lan
d - d 14 . <2 N \
lugt 1a dy va dy: Ap= Zﬂ%, Néu hai diém M, N nam trén cung mot phuong truyén song thi

Ap= 27[w = 27rM
A A

+Hai dao dong cung pha < Ap=k27 =d,, —d,, =kA(k € Z) néu cing phuong truyén song thi
Ad =kA (keZ)

+Hai dao dong nguoc pha < Ap=(2k+1)7 =d,, —d, :(k +%j/1 (k e Z) néu cung phuong
truyén song thi Ad = (k +%)/1 (kez)
. R R 1\4 JE
+Hai dao dong vudng pha < Ap=(2k +1) 5= d, —d, = k+§ > (k € Z) néu cung phuong

truyén song thi Ad = (k +%J% (kez)

Dang 2. Phuong trinh séng tai mot diém.
Phwong phap.

-Phuong trinh dao dong tai nguon O: u, = Acos (et +¢) = Acos(Zn%ﬂoj = Acos (27 ft+¢)

-Phy’O'ng trinh songs ~tai M cach O mét doan X:
+Néu M dao dong treé hon O:

U, = Acos a)(t—z)—kgoj = ACOS[Zﬂl—Zﬂiﬁ-(pj = ACOS(Zﬂ'ﬁI—Zﬂ'iﬁ-gﬁj
v T A A

+Néu M dao dong sém hon O:

Uy = Acos(a)(t+§)+goj = ACOS(ZE%+27I§+(/)) = ACOS(Z;th+27r%+(p)
v

-Bai todn xéc dinh li d dao dong cua diém M tai thoi diem t:

+Xéc dinh quang duong song truyén trong khoang thoi gian t: S=vt.

+Néu quing duong song truyén S nho hon khoang cach tur nguon t61 M thi li d6 cua M luc d6 bang 0.
+Néu quing duong S 16n hon khoang cach tir nguén téi M thi viét phuong trinh dao dong tai M sau d6
thay t vao phuong trinh dao dong cia M dé tim li do.
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a song.
1S Phwong trinh séng tong hop tai mot diém.
Phuwong phap.
a.Tong qudat cho hai nguon cé do léch pha bat ki.
-Gia str phuong trinh séng tai hai ngudn cung phwong S, S, cach nhau mot khoang | 1a:

u, =acos(wt+¢,); U, =acos(at+e,)

»
3N
NP

-Phuong trinh song tai M do hai song tir hai nguén truyén ti:
d d
Uy = acos(a)t +¢ —27;71]; Uy = acos(a)t +, —anj
-Phuong trinh séng tong hop tai M: u,, =u,, +U,,,

u.. =2acos 7;@4_% cos wt_ﬁdl+d2+¢1+¢z
) A 2 A

2
-Bién d¢ dao dong tai M: A, =2a cos[ﬁ%+A—2¢] Vol Ap=¢,—¢,.
~Tai M la cyc dai giao thoa néu COS(?T%+%) — 41 z%ﬂ—; —kz (keZ)

-Tai M 1a cuec tiéu giao thoa néu COS(”%-I—%) =0= ﬂ'%-l-% :(k +%}r (keZ)

b.Hai nguon dao dong cing pha: Ap =@, —@, =0 hodc Ap= (pé —p=2kr (keZ)
d, +d, n ¢1+¢2}

-Phuong trinh séng tong hop tai M: u,, = 2a Cos[ﬂ%} Cos{a)t - 7 >

cos(;r Mj
A

-Tai M 1a cuc dai giao thoa néu cos(n dz;d1J =tl=r

-Bién d¢ dao dong tai M: A, =2a

dz_dl

—kr=d,—d,=k2 (keZ)
-Tai M la cuc tiéu giao thoanéu
COS(?TMJ _0= 7 L% :(k +l)7r:> d,—d, =(k +1j/1(k €Z)
A A 2 2
c.Hai nguon dao déng nguoc pha: Ap =g, —@ =x hoic Ap=g,—p =(2k+1)z (keZ)

d, +d, +¢1+¢2}
2

-Phuong trinh séng tong-hop tai M: u,, = 2a COS[%% + %} Cos{a)t -

( d,—d, 7[)
COS| 7 ——+—
A 2

Cos(ﬂ-u_{_ZJ =+1= ﬂ-u
A 2 A

-Bién d¢ dao dong'tai M: A, =2a

-Tai M 1a cuc dai giao thoa néu
+2—kr=d,-d, :(k +%jz(k c2)
-Tai M.1a cuc tiéu giao thoa néu

Cos(ﬂdz_dl+£j=0:>7zd2_dl+£:(k+1jﬂ:>d2—d1=k}t(k62)
A 2 A 2 2

d.Hai nguén dao déng vuong pha: Ap =@, — @, :% hoac Ap=¢,—¢@ = (2k +1)% (ke2)
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e g trinh song tong hop tai M: u,, = 2acos 7zu+Z CoS a)t—ﬁd1+d2 L AT
A 4 A 2
COS(EM+EJ
A 4
1

cos(nu+fj:ﬂ:>zﬂ+1:kz:dz—dl:(2k+—ji(k62)
A4 A4 2)2

1én d6 dao dong tai M: A, =2a

-Tai M 1a cuc dai giao thoa néu

-Tai M 1a cuc tiéu giao thoa néu
COS[?Z' d;—dy Jrzj:O:wrdz_d1 +£:[k+1jﬂ:>d2—d1=[2k+lji(k €Z)
A A 2 2)2

4 4
*Chu y:
-Khoang cach giita hai cyc dai lién tiép hoac hai cuc tiéu lién tiép la % .

-Khoang cach gitra mot cuc dai va mot cuc tiéu lién ké 1a /% .

-Hai cuc dai lién ké thi dao dong nguoc pha nhau.

Dang 2: Xac dinh so cwe dai va cuc tiéu quan sat dwoc.

Phuwong phap.

1. Xdc dinh 6 cuwe dai va sé cuc tiéu trén doan $1S; (1a khodng cdch giira hai nguon).
a.Tong qudt cho hai nguon cé do léch pha bdt ki.
-Gia sir Sy, Sy cach nhau mét khoang 1.

-S6 cuc dai xac dinh boi: —l+%< K <%+¥ (k €Z) sb gia tri nguyén cia k 1a s6 duong
V4 T :
(diém) cuc dai qua S;S.
X 4 , . 5 = I 1 A¢ I 1 A¢ X .y . A 9 ‘ A
-S0 cuc tieu xac dinh boi: ————+2—< k <——§+2— (k e Z) so gia tri nguyén cua k 1a so
V4 V4

duong (diém) cuc tieu qua S;S;.
b.Néu hai nguon két hop cung pha.
-Gia sir Sy, Sy cach nhau mét khoang 1.

-Sb cuc dai xac dinh boi: —% <k <% (k'e Z) sb gia tri nguyén cua k 1a s6 duong (diém) cuc dai

qua S1S;. ,

-Sb cuc tiéu xéac dinh boi: —IZ—% <k< %—% (k € Z) sb gia tri nguyén cia k 1a s6 duong (diém)
cucticu qua$;S,.

c.Neu hai nguon ket hop nguroc pha.

-Gia sir Sy, Sy cach nhau mot khoang 1.

-Sb cuc dai xéac dinh boi: _IZ_% <k< Iz—% (k €Z) sb gia tri nguyén cia k 1a sd duong (diém)

cuc dai qua S;S,.
-Sb cuyc tiéu xéc dinh boi: —% <k <% (k € Z)sb gia tri nguyén ciia k 1a s6 duong (diém) cuc tiéu

qua SiSz. ‘
d.Néu hai nquon dao dong vuéng pha.
-Gia sir Sy, Sy cach nhau mét khoang 1.

-S6 cyc dai xac dinh bai: _IE_% <k < IZ_% (k € Z) sb gia tri nguyén cua k 1a s6 duong (diém)

cuc dai qua S;S,.
-S4 cuc tiéu xac dinh bai: —% +% <k < ITL% (k € Z) sb gia tri nguyén cua k 1a s6 dudng (diém)
cuc tiéu qua S3S.
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Ad, =d,, —d,; Ady =d,, —d,,, gid s Ad, <Ad,

4 . . - A 4 . M N
-Sé cuc dai xac dinh boi: —%+ Ady AP A7) 56 gia —_—
tri nguyén cua k 13 sé duong (diém) cuc dai qua MN. N Y
86 cue dai xéc dinh boi: —22 A% o 1 A Ady oy s ST
27 A 2 27[ A = :

gia tri nguyén cua k la So duong (diém) cuc dai qua MN.
b.Néu hai nquon dao dong cing pha.
-Tinh Ad,, =d,,, —d,,,; Ad, =d,, —d,,,gia st Ad,, <Ad,

: . . . A A o, : . 2
-S0 cuc dai xac dinh bai: j’\" <k< j“ (k € Z), so gia tri nguyén cua k 1a s0 duong (diém) cuc

dai qua MN.

Ad, . 1 Ad,

-S4 cuc tiéu xac dinh bai: <k+§<

(keZ), sb gia tri nguyén cua k 1a sb duong

(diém) cyc tiéu qua MN.
c.Neu hai nquon dao dong nguoc pha.
-Tinh Ad,, =d,,, —d,,,; Ad, =d,, —d,,, gia st Ad,, <Ad,

A e . "
Ady, ; dy (k € Z), sb gia'tri nguyén cua k 1a s6 duong (diém)
cuc dai qua MN.
£ S P AdM AdN £ . P & \ -2

-S0 cuc tiéu xac dinh boi:, <k< (k € Z) s0 gia tri nguyén cua k la so duong (di€m) cuc
tiéu qua MN.
Dang 3. Bai toan vé dwong trung truc.
Phuwong phap.

1.Phwong trinh cua diém M nam trén dwong trung tryec.
-X¢ét hai ngudn séng Sy va S, dao dong véi phuong trinh u, =u, = ACOS(a)t)
-Phuong trinh dao dong tai M co dang: M

u, = 2ACOS{7ZM} cos{a}t - EM:|
A A dl d2

2d
-Vid, =d, =u, :2Acos[a)t—7r—1} .
/'l Sl y | y Sz
2 2

2.Xac dinh s6 diém dao déng ciing pha (ngwoc pha) Véi nguén trong doan
IC biéet truoc.

-Xét diém M e IC thi @6 léch pha giira ngudn va diém M 1a Ap = 0—|:—7Z'27dl:l "
a)So diém dao déng cing pha.
2
-Tai M 1a diém dao dong cing pha v&i ngudn thi 7[% 2kr = d, =k voi ke Z

-Tir hinh v& ta c6: Al <d, < AC = Al <kA< AC giai h¢ bat phuong trinh nay tim s gia tri
nguyén cua k do chinh la s6 diém dao dong cung pha vai nguon trén IC.
b)So diem dao dong nguwroc pha.

-Tai M 1a diém dao dong cung pha v&i ngudn thi ﬂ% (2k+1) 7 =d, (k +%j/1 voi keZ

-Tir hinh vé& ta c6: Al <d, <AC = Al < [k +%jz < AC giai hé bat phuong trinh nay tim sé gia
tri nguyén ciia k d6 chinh 1a s6 diém dao dong nguoc pha véi ngudn trén IC.
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GIAO VIEN o dong vudng pha vd1 nguon.

NGUYEN BINH VY

M la diém dao dong vudng pha véi ngudn thi 7r27dl:(2k +1)%:>dl :(k+%j% Voi

1 . . .

-TU hinh vé ta co: Al <d, <AC = Al < (k +Ej% < AC giai hé¢ bat phuong trinh nay tim so gia
tri nguyén cua k d6 chinh 1a sé diém dao dong vudng pha véi ngudn trén IC.
3. Xdc dinh vi tri M gan nhdt nam trén dwong trung truc cia hai nguon dao dng cing pha (nguoc pha)
Vi nguon.

-Xét hai ngudn song Sy va S, dao dong véi phuong trinh u, =u, = Acos(at)

-Phuong trinh dao dong tai M co dang: M

d,—d d,+d
Uy = 2Acos{7z z 1}cos{a}t—ﬂ 17 2}
A A

-Vid, =d, =d =u,, :2Acos{a)t—7z%} . .

-D6 léch pha cua m so véi ngudn Ag = 0—{—7:7
a)Piém M dao dong cing pha véi nguon khi: Ap=2kz (k € Z)
-Vay ta co: % =2kr=d =kA4

-Do M nam trén duodng trung truc cua S;S, nén d 2%:@1281—282:%2%. Giai bt

phwong trinh ndy tim gié tri nguyén nho nhat cua Kmiy tir d6 tinh duoc d_. =k . .4
b)Piém M dao dong nguroc pha véi nguon khi: Ap = (2k +1)7r (ke2)

-Vay ta co: % =(2k+1)z=d :(k +%)/1

-Do M nim trén dudng trung tryc cia S;S; nénd > % = (k +%jﬂ, > 515, =k> 81—32—% Giai
bt phuong trinh ndy tim gié tri nguyén nho nhat ciia Kmin tir d6 tinh dugc d_, = (kmin + %)i

II1.S6ng dirng.

Dang 1. Tinh toan vé séng dirng.
1.Bai tdp vé diéu Kién dé c6 séng dimg.
a)Hai dau day cb dinh.

-Chiéu dai day phaithoa man: | = k% (k=1,2,3,...) véikla s6 bo (bung) song, sé nat 1a k +1.

S8 bo song keti le véi tinsé : 1=k 2ok LK - f
2 2f "k f,
-Bude song dai nhat A, =21 khi k = 1 (chi c6 mét b6 song).
-Chiéu dai va tan sb cuc tiéu cua day c6 song dung: | :% k=D=f_ = %(k =1)
b)Day ¢6 dinh mét dau, maot dau tw do.

-Chiéu dai day phai théa man: | =(2k —1)% (k=1,2,3,...) Vvéis6 bung bang sb nut bang k.
-Tan s6 do day dan phat ra (hai dau ¢ dinh nén hai dau la nat séng): f = k% (k=123,..)
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. C A g 2 A v
suoven-(:-Nigu dai va tan so cuc tiéu cua day c6 song dung: |, = " k=D=f1,, = E(k =1

NGUYEN BINH

bung song): f =(2k—1)% (k=12,3,..)

-Mét soi day ndi v6i ngudn dién xoay chiéu cé tan sb f, day dat trong khoang giira hai ban cua
mot nam cham hinh chix U thi day s& dao dong véi tan s6 f.

-Mot soi ddy thép cing thang, dit gan diu mot nam cham dién thing, néu dong dién qua nam
cham c6 tan s6 f thi day s& dao dong vai tan sé 2f.
2.Cdc bai todn vé khodng cdch va thoi gian.

-Khoang céach giira hai nut hodc hai bung lién tiép thi bang nira budc séng.

-Khoang cach giira mot nat va mot bung lién ké thi bang mot phan tu budce song.

-Khoang cach giira hai nut séng hay giita hai bung séng bat ki: dg; =d,,, = k%(k =123,
-Khoang cach giira mot nat séng voi mot bung song bat ki: d,, = (2k +1)% (k=0,1,2,3,..)

-Thoi gian gitra hai lan day dudi thang lién tiép 1a At =%

-Bé& rong mot bung song 1a 4a.

-Hai diém ddi xtng qua nat séng ludn dao dong nguoc pha.

-Hai diém d6i xing nhau qua bung séng ludn dao dong cliing pha.

-Céc diém trén day ludn dao dong véi bién do khong d6i nén ning lugng song khong truyén di.
3.Bai todn vé phwong trinh séng dieng trén soi day AB.
a)Pau B c6 dinh (nut séng).
-Phuong trinh song t6i va song phan xa tai B: u; =acos2zft va u'y =—acos2z ft =acos (27 ft — )

-Phuong trinh séng téi va song phan xa tai M cach B mét khoang d: u,, =acos(27zft+27r%J va

u'y, IaCOS(Zﬂ'ﬁ—ﬂ'—Zﬂ'%j
-Phuong trinh song dung tai M:
u=u, +u', =u=2acos 27z9+Z cos| 27 ft—2= | = 2asin 27z9 cos| 27 ft— 2=
A2 2 A 2

cos(Zﬁ9 +£) =2alsin (Zﬂ'gj
A 2 A
b)Pau B tw do (bung séng).

-Phuong trinh song téi va song phan Xa tai B: u, =u'; =acos2r ft

-Bién d6 dao dong cua phan tir tai M: A, =2a

-Phuong trinh song tdi va song phan xa tai M cach B mot khoang d: u,, = aCOS(Zﬂ' ft + 27[%) va
: d
u'y =acos| 2z ft -2z —
A
-Phuong trinh séng dung tai M: u=u,, +u', =>u= 2aCOS(27z%] cos(2r ft)

cos(Z;: 9)‘
A

-Bién do dao dong cua phan tir tai M: A, =2a

IV.S6ng am.
Dang 1. Tinh toan vé séng am.
hwong phap.
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% E _E P
eskoven-(rong do am tai mot diém cac ngudn mot khoang r: | = Yy~

VHrc cuong do am ta mot diém:

+Theo don vi ben (B): L(B) = IgIL
0
+Theo don vi déxiben (dB): L(dB) =10 IgIL
0
+Cuong d6 am chuan: 1, =10"W/m?
L
-Tinh cudng do am tai mot diém khi biét muc cuong d6 am L tai d6: L =101Ig Il == |010(l°]
0

2
-binh luat bao toan nang luong = E=1S, =1,5, = :—l = % = {EJ
2
-Taco: L,—L = 10|g——10|g 10Ig— Ttc 1a khi cuong d6 am I tang (g1am) 10" thi mc
0 O 1
cuong do am L s€ cong thém (trir di) 10n (dB).
CHUONG III. DONG PIEN XOAY CHIEU.
I.Pai cwong vé dong dién xoay chiéu.
Dang 1. Pai cwong vé dong dién xoay chiéu.
Phuong phap. .
1.Tinh toan ve dong di¢n xoay chieu.
a.Biéu thae dién ap tac thoi va dong dién tac thoi:
u = Ugcos(ot + @) va i = lpcos(mt + ¢;)
Vi ¢ = @y — @i 1a do lach pha cia u so véi i, co —%Sgoﬁ%
+Néu ¢ >0 thi u nhanh pha hon i.
+Néu ¢ <0 thi u chdm pha hon i.
+Néu ¢ =0 thi u cing pha i.
b.Dong dién xoay chiéu i = I, cos(at+¢, ) =l,cos(27 ft+¢,)
* Mi gidy doi chiéu 2f lan

* Néu pha ban dau ¢ = _E hoac ¢, =% thi chi gidy dau tién

doi chiéu (2f —1) lan.
¢.Cong thirc tinh thoi gian dén huynh quang sang hac tat trong mot chu
ky khi dat dién ap u = Ugcos(wt + @) vao hai ddu bong dén, biét dén chi
sang lén khi u > Uj.

, (0<Ap < n/2)

- |HC

o

-Thoi gian dén sang la: At, = 449 V6i cosAg =
1)

2 —4Ap
@

-Thoi gian dén tat 1a: At, =

.. .. . At 4A

-Ti s0 gitra thoi gian dén sang va tat trong mot chu ki: H =—== e
At, 27 -4A¢@
d.Pién luong chuyén qua mach dién trong thoi gian tirt; dén't, .

-Cho mach dién c6 dong dién chay trong mach véi phuong trinh i=1,cos(at+¢ ). Trong

t

khoang thoi gian tir t; dén t, dién luong chuyén qua mach 1a g = f l,cos(at +¢,)dt
4

2.Su tao thanh dong dién xoay chiéu - Sudt dién déng cam ing.
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ong qua khung day c6 dién tich S gdm N vong day:
NOUYEN BINH ¢ =NBS cos(ﬁ, §) = NBS cos(at + @) = @, cos(at +¢)
voi @, = NBS 1a tir thong cuc dai qua cudn day.

GIAO VIEN

. . L N? A
+D0i vai mot ong day c¢6 do tw cam L thi g=Li, voi L= 47z.10*7,u|— S ; trong d6 N 1a s0 vong

day, | 1a chiéu dai éng ddy, S 1a dién tich tiét dién cua 6ng day va p 1a d6 tir tham ctiia méi truong ( trong
chan khong va khong khi g =1).
-Suét dién dong trong khung day ctia mdy phat dién:

e= —c:j—f = wNBS sin (ot +¢) = E; sin (ot +¢) = E cos(a)tﬂo—%j

véi E, =wNBS = 0.0,

U,
BB
I1.Dong dién trong doan mach chi ¢6 di¢n tré thuan, cudn cam hoac tu dién.
Dang 2. Dong dién xoay chiéu trong doan mach chi chitra mét phan ti.
phuwong phap.
1.Pinh ludgt Om cho cdc doan mach.

-Cac gia tri hiéu dung: |

) X U U
a.Doan mach chi ¢6 dién tré thuan: | = FR; l, = %

b.Doan mach chi ¢o tu dién: | =U—C:>UC =1.Z;1, _Yoe VoI Z, =——= L
Z. Z. wC 2xfC
c¢.DPoan mach chi c6 cuon cam thuan: | :%:UL =1Z; 1, :% Vol Z, =wlL =27 fL
L L

2.Biéu thize dong dién va dién dp.
a.Poan mach chi ¢ dién tré thuan: i=1,cos(at+¢ )< u, =Ug cos(at+¢) (@ =9,)
b.Doan mach chi ¢o tu dién. ;

-Cho i=1,cos(wt+¢ )= u. _Uoccos(a)tﬂo,—gj (p=0,— —_%

-Cho u; =U cos(at+¢,)=i= |0COS(a)t+(0u +%) (p=0,-9¢ :—%

c.Poan mach chi ¢6 cuan cam thuan.

-Cho i=1,cos(wt+¢ )= U =Uy COS(a)t+(0i +%) (p=0,—0¢ :%)

-Cho u; =U, cos(at+¢,)=i= |0C08(a)t+g0u —gj (p=9,-9¢ :%)

3.H¢ thire dac dp.

N2 2
-Vé6i doan mach chi c¢é tu dién C hoac chi c¢6 cudn cam thuan L thi ta c6 hé thuc: [ILJ J{Ui] =1
0 0
4.Ghép cac linh kién.
Cach mic | Pién tré thuan R Tu di¢n C Cuén cim thuin L
- R=R +R, 1 1 1 Z =Z +Z =L=L+L,
Gi tié Ze=Zc +Z, > —=—+— LTk TR
Noi tiép cc c
R, Z.Z. Z 7
Song BR, Z, =—9"% = C=C,+C, =t 1 11
song R1+R Z. +Z, Z +Z, L L L

I1l.Mach di¢n R-L-C noi tiep.
Dang 3. Pai cwong vé mach RLC naoi tiep.
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Phuon ng | Tﬁ p-
ﬂGﬁMXINﬁG qtro, dién ap va cwong do dong di¢n qua mach.
rgfeua mach RLC.

, 1\
-Theo ciu tao: Z =,|R2+(Z, —Z.) = R2+(a)L——j
0: 2= R +(2, - Zc) J ps
-Theo dinh luat Om: Z—UT=%
0
b.Di¢n &p va dong di¢n.
u U,

-Pinh luat Om: | ==; I, = =2
z’ Z

-Giita cac dién 4p co méi lién hé: U? =U2 + (U, —U.)? hoac UZ =UZ +(Uy —Uge)’
2.Viét biéu thirc cuong dg dong dién va biéu thirc dién dp.
-Tinh tong tré Z.

U -U. Z -Z. s T 4 Vs
= =@p=?chuychilay ——<p<—
U, R 7 yary =5 =925

a.Cho biéu thirc cuong d6 dong dién i =1, cos(wt+¢,) viét biéu thirc dién ap.
-Tinh U, =1,Z = 1.Z2=U\2
-Tinh ¢, =@+ ¢,
-Vay biéu thirc dién ap: u=U, cos(at+¢,)=U,cos(at+p+¢,)

-Tinh d¢ Iéch pha gittau vai: tang =

b.Cho biéu thuc dién dp u=U, cos(at+¢,) viét bieu thirc cuong do dong dién.

U, U2

“Tinh I, =—2="%-12
oz Z
-Tinh O=¢0,—9
-Vay bicu thirc cudng do dong dign: i =1, cos(wt +¢)=1,c0s(wt+¢, —9)
3.Cong huong dien.

-Khi R =const ; mach c6 L, C hoic o(f) bién thién. Néu thiy trong mach c6 mét trong cac du

. 1 o .. .
hiéu nhw: Z, =Z; &° =E; u hai dau mach cung pha véi i; . . . thi s& két luan trong mach c6 cong

hudng dién va st dung cac dau hiéu con lai dé suy ra biéu thirc chira an can tim.
4.Doan mach co khoa K.
-Khi khoa K mé thi dong dién chay qua doan mach mac song song véi khoa.
-Khi khoa K dong thi dong dién chay qua doan mach mac ndi tiép véi khoa.
*Pac biét khoa K mac song song véi C hoac L, khi dong hay mo thi Iieng = Ime.

+Khoa K méc song song véi C: Z,,,,

y
=Z, =R +(2,-2.) =R2+zf:>{zC

+ Khéa K méc song song véi L: Z,, =Z,, = R*+(Z, ~Z.)" =R*+ 22 :>{

dong

5.Bai todn vé dg léch pha.
a.bg léch pha giua dién ap u va dong dién i:
UL _Uc _ UOL _Uoc _ ZL _Zc
Up Uor R
+Néu Z, > Z thi ¢ >0: unhanh pha hon i.
+Néu Z, <Z. thi ¢<0:ucham pha honi.
+Néu Z, = Z. thi ¢ =0:u cing pha vdi i.
-Chu ¥ ¢6 thé sir dung gian do véc to dé tim do léch pha.

-Ap dung: tangp =
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A

a gitra hai dién ap: Ap =@, — ¢,

“ ién ap cung pha thi Ap=0=tang, =tan¢e,
{ doan mach AM gom R;L;C; ndi tiép va doan mach MB gom R,L,C; ndi tiép méc ndi tiép

Z,~-Zg — 2,2y
R R,
-Hai dién ap 1éch pha nhau % thi: Ap=¢, —@, = i% =tang.tang, =-1

tang,, =tang,,, =tang,,; =

-Hai doan mach AM gdm R;L;C; néi tiép va doan mach MB gom R,L,C, ndi tiép mic ndi tiép
véi nhau c6 di¢n ap 1éch pha Ag:
] Z.-7Z Z ., -7
+V6i tangp, =—=—< va tang, = —=2—52
R R,
tan g, —tan ¢,
l+tang.tan g,

+Viét Ap=@,—p, =>tanAp=

Z,-Zg ) Z,—Zey :

-1

+Néu Ap=0,—¢, =i%:>tan¢)l.tan¢)2 =-1=

R,

-Truong hop d6 1éch pha gitta hai dién
ap la bat ki thi dung gian do véc to dé giai.

5. Céng sudt tiéu thu cua mach dién xoay
chiéu.
-Cong suat tic thoi p =ui
-Cong suat toa nhiét P =(R+r)1?
-Cong suat tiéu thu P =Ul cosg Véi cose 1a hé sb cong suat.
-Déi voi mach dién RLC ndi tiép thi hé s cong suat:

2
COS¢=$=E:>P=R|2= RY 5
u z R*+(Z,-Z.)

Dang 4. Cac bai toan vé bién thién va cuc tritrong mach RLC.
Phwong phap. ] ]
1.Cac bai toan lién quan den cuc tri Ciia cong suat.
a.Neu R,U =const, thay doi L hogc C, hoac w(f). Tim diéu kién dé P, .
T . U°R u? 2 s
Céach lam: Tu P= s=>P=P,=—<Z =Z. hay o'LC=1 (Lic nay trong
R*+(Z,-Z.) R
mach xay ra cong huong va hé s cong suit cosg =1)
b.Néu L,C,w,U =const. Thay déi R, tim R dé P, .
s . U°R oz as A
Cach lam: Tx P= > dung bat dang thire Cési cho
R*+(Z,-Z)
2 2
P U U
212-2Z.| 2R
c.MachR -1 - L - C khi c6 R bién doi.

, : 2
< R=|Z -Z|. Lic nay hé s6 cong suat cua mach cos¢ = -

*p o u® = u* < (R+1)=2,-Z|

20z -z 2(R+r) -
UZ

*PRmaXZMQR: I’2+(ZL—ZC)

d.Mach R — L — C khi R bién doi c6 hai gid tri R # R, dé cho cong sudt cé cung mét gida tri P<P,_ .
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- 2
hllam: Toe P=—— O R pR? _U?R+P(Z, -2, )} =0
. R*+(Z, -Z)
UZ
+R, =—
Theo Vi-et: | &2 P

\lRle =|ZL_ZC|

-khi R bién ddi c6 hai gia tri R, # R, cong suit c6 cung gid tri P <P_ . Gi4 tri ciia R dé cong suat
. _ u?
cucdaila R=\/RR,; P, =5R
e.Mach R —r —L — C khi R bién déi cé hai gia tri R # R, dé cho cong suat c6 cung mot gia tri P <P, .
2

U
R1+R2+2r:F

(R+1)(R,+1)=(Z -2
2.Mach L =R — C ¢é C bién dbi. Bii todn tim C dé-

Ciing theo Vi-ét ta co:

a. Zmin’ Imax1URmax’ULmax’URLmax’ PABmax’Cosqo Cuc dalv Ur cimgpha VO Uag - . 2

Tét ca cac trudng hop trén déu lién quan téi cong hudng dién, chung déu c6 két qua Z, = Z
b.Ucpw =7

Cach lam: Dung phuong phap dai s6 hay phuong phép .gian d6 véc to déu cho két qua:

R2 472 U JRZ +2Z; :
Z, = z+ U=t v U =UPHUEHUE U ~UlUgy U =0; khi do
. ,

U—RL 1L U—AB va Uag cham pha hon i.
C'URC :URCmax -

Cach lam: Trién khai U, = 1Z. réi dung phuong phap dao ham dé khao sat, cudi cung thu dugc

_ Z, +4R* + 2}
U < 28 —2,Z. —R* =0 hay Khi Z, =— = thi Upeye = 2UR
2 JAR?+22 -7,

d.Ug =1JR*+2Z] luén khéng doi véi moi gid tri cua R (Mach ¢é R & giita L va C)
Cach lam: Bién d6i dai s6 ¢ thu duoc Z. (Z. -2Z, )= Z, =27,
e.Uy LU, (C6R 6 giita L va C)
Céach lam: Dung biéu thuc-tang.tang, =1 hoic vé gian dd véc to , cudi cung ta dugc:
7,7, =R
f.Ugy LU va Up =aUq =b. Tim U,,U,,U,.
U U.=U; ,
Céch lam: Tir {U2+U2 =U, (U, +U, ) =2’ :%:(Ej vaU, =U..
UZ+UZ =U, (U, +Ug)=b?  °
C6 thé dung gian do véc to s& cho két qua nhanh nhat.
g.Khi C thay doi, co hai gia tri Cy va C, cho d¢ léch pha gidra i va u la nhu nhau hoac |,P khong doi thi:
ZCl +ZC2
2 2 2
h.Khi C thay doi, c6 hai gia tri Cy va C, cho dé léch pha giita i va u la nhw nhau hoac |,P khong doi.
Tim C dé c¢é cong hieong dién. Phirong phdp gidi: Bién doi todn hoc, thu dwoc:

1 11 1 2C,C,
| 4 |>Cc=22
c 2lc G, C,+C,

Z =

Trang 28



Khi C doi, ¢6 hai gid tri Cy va Cy la cho hiéu dién thé trén tu trong hai treong hop bang nhau. Tim

NGUYEN BINH VU , . . C. +C
de hiey/gien the trén tu dat cyc dai thi C phai thoa man: C = — =2

oS 2

—R—L ¢6 L bién déi. Bai todn tim L dé-
. x T ‘e
A Z s wo Urimar Y ema:s Y re maxr Pagmacy COS @ Cuee dai, Uc tré pha £l SO VOl Upag . . .7

Tat ca cac trudng hop trén déu lién quan téi cong huong dién, ching déu co két qua Z, = Z
b.U

Yimax T

Cach 1am: Dung phuong phap dai sb hay phuong phap gian dd véc to déu cho két qua:

R +Z3 UJR?+22 |
ZL: Z—‘r c ;UCmaX :—R c Vé, UEMaX:U2+U§+U§1 UEMaX_UCULMaX _UZZO’ khl d(,)
C

le 1 LTA,; va Uag nhanh pha hon 1.

c.Ug = |,,’R2 +2Z? cyc dai (R o giita L va C).
Céach lam: Dung phuong phap dao ham ta thu dugc: U

Zo +J4R* + 22
Z === S thi Uy = 2R

) 2 e AR 122 -7,

©272<7,Z.-R*=0 hay khi

RL max

d.U, LU, (C4 R ¢ giita L va C)

Cach lam: Dung biéu thic tane.tanp, =—1 hoic vé gian do véc to , cudi cing ta duoc:
Z,Z.=R’ ,
e.Khi gdp badi todn L bién thién, ¢ hai gia tri L1, Lo cho cung mot cuong do dong dign, hodc cong suat
tiéu thu trong hai truong hop bang nhau, hay cho cung dé 1on cua sy léch pha gia u va i thi bao gio ta
ZLl + ZL2

/4 2 Ié

f. Khi gap bai toan L bien thién, co hai gia tri Ly, LyCho cung mét cuong do dong dién, hodc cong suat
tiéu thu trong hai truong hop bang nhau, hay cho cung do lon cua sy léch pha giita u va i. Tim L dé co

L-bth
2

ciing co hé thuc: Z. =

cong huong dién thi bao gio ciing thu duwoc:
9.Khi gdp bai todn L bién thién, cé hai gid-tri Ly, Ly cho cing mét hiéu dién thé trén cudn ddy. Tim L dé

hiéu dién thé trén cudn dady dat cuc dai thi % = 1[ 1.1 j ~p=2bb

— —
2\ L, L +L,
4.Mach R — L — C ¢6 tan sé f thay déi. Tim f dé
a. Zmin’ Imax’URmax’ULmax'URLmax' PABmax'COS¢ Cl-’fc dal
Tat ca cac trudng hop trén déu lién quan téi cong hudng dién, chung déu c6 két qua Z, = Z, hay
, 1 1
(0] =

=—=f
LC 27/ LC
b.U. =1Z. cuc dai?

. 1 [L R? UL
Khi w=27rf==]—-" thiu. =
LNc 2 M RJaLC —R%C?

c.U, =1Z, cucdai?

Khi @=27f =22 iy, —— YL
C

L R? R\4LC —R*C?

d.Thay doi f ¢6 hai gid tri T, # f,, biét f,+f,=a thi 1,=1,, hogc P

max !

hoac U ?

Rmax
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T 2
lam: Taco Z, =7, = (ZLl _Zc1)2 = (ZLZ _202)2 = 02 = LC Deonguong

o +o,=2ra

e.Mach RLC, khi @ thay déi ¢6 hai gia tri @, # w, la cho dién ap trén tu dién la nhw nhau. Xac dinh gia
. . e A 1
tri cua w dé dién dp trén tu dién dat gia tri cuc dai. Khi @6 wthéa man hé thirc: o* = E(a)f + a)zz)

f.Mach RLC, khi o thay déi ¢ hai gia tri @, # w, la cho dién ap trén cuon cam la nhw nhau. Xdc dinh
gid tri cua w dé dién ap trén cugn cam dat gia tri Cuc dai. Khi do wthoa man hé thuc:

Ly 1
o 2\ of &

Dang 5. Bai toan hop kin (hop den)
Phwong phap
1.Dwa vao dg léch pha ¢, giita dién ap hai dau hép kin va dong dién trong mach.

a.Hép kin 1 phan tiz. X -
-Néu ¢, =0: Hop kin chira R ‘L:.mq N B

-Néu @, = % : Hop kin chtra cudn day thuan cam L

-Néu ¢, = —% - Hop kin chura tu dién C
b.Hép kin chiva 2 phan ti.

-Néu 0< g, < % - Hop kin chira dién tré R va cuon cam: L
-Néu —% <@, <0:HopkinchtraR va C

-Néu @, == : Hop kin chira cuon day thuan-cam mac néi tiép véi tu dién C c6 Z, > Z,

T

2
£ T ~ ; , ~ ~ X 5 4 JERTY ‘i . n .

-Néu ¢, = 3 : Hop kin chira cudn daythuan cam mac noi tiep véi tudién Ccé Z, <Z.

-Néu ¢, =0: Hop kin chira cuon day thuan cam mac néi tiép voi tu dién C ¢ Z, = Z,
2.Dua vao dién ap.
-Néu U =|U, -U,| d61aLvaC

. RntC
-Néu U =JUZ +UZ d6 la:
RntL
-Néu U =U, +U, Xva'Y chira cing mot phan tir (cing R, cung L hodc cung C)
IV.Céc thiét bi dién. ‘ ,
Dang 5. May phat dién xoay chieu - Pyng co di€én va may bien ap.
Phuong phap. . )
1. Tan so6 dong dién do may phat dién xoay chiéu mét pha co p cap cuc, réto quay vai van toc n

.z n.
vong/giay phat ra: -f =n.p(Hz). Néu toc d6 quay cua réto n la vong trén phat thi f = 6—§

2.Tu théng guri qua khung day ctia may phat dién @ = NBScos(wt +¢) = dgcos(wt + ¢)
Véi @y = NBS 1a tir thong cuc dai, N 13 sé vong day, B 1a cam ¢ng tir cua tir truong, S 1a dién tich
cua vong day, o = 2xnf

3. Suat dién dong trong khung day: e = ®NSBcos(wt + ¢ - %) = Eocos(ot + ¢ - %)

V6i Eg = oNSB 14 suét dién dong cuc dai.

Trang 30



v 3 \Déng dién xoay chiéu ba pha 1a hé théng ba dong dién xoay chiéu, gay bai ba suat dién dong
NGUYEN BINH vy

ing tan so, cung bién dd nhung do léch pha tirng d6i mot 1a 2?7[ hay veé thoi gian 1a = chu ki

e, = E,cos(at) I, = 1,cos(awt)

2 ke : 2
e, = E,cos(at —?ﬂ) trong truong hop tai doi xung thi i, = I ,cos(mt —?ﬁ)

e, = E,cos(mt +%ﬂ) I, = 1,cos(at +2?7T)

May phat méc hinh sao: Uq = \/§ Up

M4y phat méc h1nh tam giac: Ug = Up

Tai tiéu thu méc hinh sao: Iy = I

Tai tiéu thu méc hinh tam giac: lg = \/§ lb

Luwu y: O may phat va tai tiéu thu thuong chon cach méc twong &ng véi nhau.
5.Cong suit cua dong co khong dong bo ba pha: P =3U ol cosp=P, +P,
-Déi véi dong co khong ddng bd mot pha thi
P=Ulcosp<P=P_+P,. =P ,=P-P,.. =Ulcosp—rl?

nhiet
. : P
6.Hi¢u suat cua dong co: H = % -100%

9. Su bién d6i dién 4 ap va cuong do dong dién trong may bién-dp
-Goi Uy, Iy, Ny, Pq lan luot 1a dlen ap, cuong dg, s6 vong day, cong suét cua cuon so cap U,, I,
Ny, P, lan lugt 13 dién 4p, cuong do, sé vong day, cong suat cua cudn thir cap.

-Tacod P =U,l,; P,=U,l, vay hiéu suit cia may bién-ap: H = i-100%
1
-Truong hop li tuong H =100%: Y, = 5 = Ly = N,
U, E .1y N,
10. Truyén tai dién nang di xa '
-Goi P 14 cong sudt cang truyén tai tir noi san xuit dén noi tiéu thy; U 1a dién ap ra & mdy bién ap;
I 1 cuong do dong dién trén dudng day.

-Taco P=Ulcosp=1 =

U cos¢'

. p?
-Cong suat hao phi trén duong ddy: AP=RI’=————R
U“cos g

2
-Thuong xét cose =1 khi d6 AP = Llj_ R

-bo giam thé trén duong day tai dién: AU = IR
R= ,o'g 1a dién tro tong cong cua ddy tai dién (lwew y: dan dién bang 2 day)
P—AP
p
CHUONG IV.DAO PONG VA SONG PIEN TU.

-Hiéu suat tai'dién: H = .100%

I.Mach dao dong LC. o
Dang 1. Cac bai toan vé chu ki va tan so.
Phwong phap.

-Ap dung: a)OZL:T:bz\/LC' f L

JLC T LC
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GIAO VIEN 1

NGUYEN BINH'\l-U —_— =
f @,

= =2 nén chu ki c6 thé tinh theo T =27 <2 Q = f= o
«iLC Qo I 27Q,

B6 tu ghép: Mach ¢6 L va C;y co tan s6 f1; mach co L va Cy ¢6 tan s6 f,.

+ Khi C; ghép néi tiép C, thi f2=f?+ f2; izziz+i2; Aoy __Ah
Tnt Tl T2 2+Z,22
+Kh C h C h 1 _ 1 1 T2 T2 Tz/l _ 2 2
I C; ghép song song ztlfz—fz f2' «=1"+T A, = + 4
Ghép cudn day: Mach c¢6 Ly va C ¢o tﬁn sb f1; mach ¢6 Ly va C ¢6 tan sb f.
+ Khi Ly ghép ndi tiép L, thi flz =% flz T T2=T2+T75 A, —4/212+/122
1
+Khi Ly ghép song song L, thi f2=f’+f? = t_ 1.t Ak

A m
-Khoang thoi gian giita hai 1an lién tiép dién tich (dién ap) trén mot ban tu ¢6'd6 16n cuc dai 1a TE

Dang 2. Viét biéu thirc dién tich, dién ap va cwong dd dong dién trong mach LC

Phwong phap.

=l Cos(a)t+¢+ j(A) I, = @Q,
a.Gia str bai cho phuong trinh: g = Q,cos(awt +¢)(C)=> 1

u:Uocos(a)t+go)(\/);U0:%
Vd ) L
u=u,cos a)t+go—5 V)U, =1, c

b.Gia sir dé bai cho phuong trinh: i = ,cos (@t + ¢)(A) =
q=Q,cos wt+o-2|(C); Q, _L
2 o

; A ha I =1,cos| at+p+— |(A)l, = o\/g
c.Gia sir d¢ bai cho phuong trinh: u=U cos( ot +¢) (V)= 2 L
q=Q,cos(wt+¢)(C);Q,=U,.C
Dang 3. Nang lwgng cia mach dao déng LC.
Phwong phap.

2
a 1Cu = Q° cos’ (at)

-Nang luong dién truong: W, =
8 8 g 2C 2 2 C

-Nang luong tr truong: W = % Li% = % LIg sin®(awt)
-Ning luong dién trudng va nang luong tir truong bién thién véi chu ki % va voi tan sb 2f.

-Khoang thoi gian gitra hai lién tiép nang luong tir truong va nang lugng dién truong bang nhau 1a % .

-Khi ning luong dién truong gap n lan nang luong tir truong (W, = nW, ) thi dong dién tuc thoi, dién ap

. . | n
va dién tich dugc tinh theo biéu thuc: i =+—=2=;u =iU0-,/—;q ‘/
Jn+1 n n+1
gy e Q, _Llg cu; K Cu?
-Nang lugng dién tor: W=W_+W, =W,,,., = W,y = ﬁ—7 — C— Uz ;L= Iéo
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GIAO VIEN

NGUYEN BINH vy L= = Li

ong dién, nang luong tu:
1., L
2

W
¢ 2
., C
IO:UO\/7=: /|2+Eu2
L.
U, =1 = /u2+—|2
0 O\F C

-Tinh nhanh gia tri tac thoi u, i, q

Tir (ILJZ{QiJZ ~1=q=,/LC(1-i?)

0 0

O

-Tim gia tri cuc dai lo, Uo:

Olr

g B

Iy U . C C
|:\/I(U§ -u’) :\/Ij —qu

-Mach dao dong c6 L, C va co6 dién tré r. Cong suét can cung Cép dé duy tri dao dong cua mach:

2 LIZ 2
TI‘I&:_OZCUO:)IO:UO EZ—QO f— :ﬁ 9: QO
2C 2 2 L JLC L2\L Lc

. uz c Q? . .

Cong suat hao phi; P, =rl? =r.—2.= =r.—%_ vAay cong suat cung cap: P, =P
g su p hp 2L LC ay g su g p cc hp

I1.Song dién tir.
Phuwong phap.

-Cho L, C. Néu dung mach lam mach chon séng trong may thu v6 tuyén dién thi thu dugc séng
dién tr co6 budc song: A =cT = % =2ncy/LC (c= 3’.108 m/s).
-Cho L, cho C bién thién tir C; dén C,. Hoi néu dung lam mach chon song trong may thu v tuyén

dién thi may thu bat dugc séng trong khoang: 27c, f LC, <A <27c|LC,.

-Bo tu ghép: Mach c6 L va Cy ¢o tan s6 f1; mach ¢6 L va Cy ¢6 tan s6 f,.
. Ak . ' 1 1 1 Al
+ Khi Cy ghépnoitiep Co thi f2 =2+ 7 =S+ 4, =——2e
S N N v
. . .11 1
+Khi C; ghép song song C, thi 7 ?+?; T2=T?+T/ A, = «Mf + A7
Ss 1 2
Ghép cudn day: Mach ¢6 Ly va C ¢6 tan s6 fy; mach co Ly va C c6 tan s6 fo.
1

+ Khi Ly ghép néi tiép. L thi %=%+F; T2 =T2+T2 Ay = A2+ 2
1 2

nt

+Khi Ly ghép song song L, thi f2=f>+f}; iz =i2+i2; A __ Ak
Tss Tl T2 212 + 122
-Mach chon séng caa mot may thu vo tuyén dién co L va C. Dé bat duoc song A, £ A< A, thi phai
méc thém mot ti xoay nhu thé nao, c¢6 dién dung trong khoang nao?

2
c A
= | G =g
Taco A=2xC LC:>C=ﬁ:>
carl 2

OMax 024 221
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CC

e _ZFumin_ _
NGUYEN BINH VU C
+C

’U Cobmin va Cpmax < C thi tu Xoay phal IIIéC néi tlép véi C va C'CtxMax - C
bMax -

bmin = Ctxmin

txmin

txMax

C + CtxMax
, o , C+C, =C,__ =C,_
*Néu Cpmin va Cpmax > C thi tu xoay phai mic song song véi C va { pumin - ~bmin T xmin
+ CtxMax = CbMax = CtxMax

-Mach chon séng ctia mot may thu vo tuyén dién c6 L va C. Dé bat duoc song 4, < A < A, thi phai
méc thém mot cudn ddy nhu thé nao, c6 do tu cam trong khoang nao?

/112
12 mein = C247Z'2C
Taco A=27C/LC = L=——=
c‘4r°C L = 222
Max T 247%C
LL;.
__>damin__ =L, .
L-I- Ldmm meln d min

*Néu Lpmin va Lomax < L thi cudn day phai mac song song véi Lva | L.L

dMax
L+L - LbMax = LdMax
dMax

L+ I‘dmin = mein = I‘dmin

*Néu Comin va Cpmax > C thi cudn day phai méic ndi tiép voi C va {
' L+ LdMax = LbMax = LdMax
CHUONG V. SONG ANH SANG

I.T4n sic anh sing.
Dang 1. Tinh toan vé hién twong tan sic anh sang.
Phuwong phap.

-Tan s6 1a dai luong déc trung cho song. Mau sdc 4nh sang phu thudc tan so f. Khi truyén trong
cac moi truong khac nhau: tan sé anh sang khong ddi nén mau khong ddi. Vi chiét suat khac nhau nén
van téc khac nhau din dén budc song, khoang van thay doi.

-Lién hé gitra chiét suat tuyét ddi va van téc truyén sang.
+Chiét suat tuyét dbi: n = ¢ v6i ¢=3.10°m/s 1a téc d6 truyén sang trong chan khong.
\'

4 e R S . e N n V.
+Chiét suat ti doi gitra hai moitruong: n,) =—2=-1
nl V2
. 5 1A ’ £t 4t ’ A N c
-Do tia do léch it hon so véi tia tim nén: ngs < Ngacam < . . . < Ngm Ma N = —~ = Vdo > Vdacam > . .. >
Vitim
-Su phu thudc budc song anh sang trong méi truong:

+Budc song anh sang trong chan khong: 4, = %

+Budc song anh sang trong mdi trudng c6 chiét suat tuyét ddin: A = % => A= %
Mau anh sang Burée song A (um) Mau anh sang Budc song A (um)
bo 0,640 + 0,760 Lam 0,450 +~ 0,510
Cam 0,590 + 0,650 Cham 0,430 + 0,460
Vang 0,570 + 0,600 Tim 0,380 + 0,440
Luc 0,500 + 0,575 Can nhé dé 1am bai todn vé miu sic
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ety ., sini n, Ng . ,..N, V
luat khtic xa anh sang: —— =n,, =2 = vgi 2=-1L
sinr n n n v,

. Y . s . ...n
+Goc t6i phai I6n hon hodc bang goc gidi han phan xa toan phan i >y, voi siniy, = n—2
1
sini; =nsinr,
o sini, =nsinr,
-Lang kinh:
A=r+r,
D=i+i,—-A
Chu y:
. .. . ) I, ~nr;i, =N,
+Khi goc tdi i va goc chiét quang A déu nho thi:
D=(n-1)A
+Lang kinh trong diéu kién goc 1éch cuc tiéu D = Dy, thi tia 16 va tia-tdi ddi xing nhau qua mit
: . iy - A . . D +A A
mwmpmmgMCdmgxcmaqwmgAJmﬂéh=5;q=gzzczqm=2h—A5m—ﬂ%——=nmnE
. ) . 1 1 1
-Thau kinh: Tiéu cy cua thau kinh: — = [h —1}(— + —j . Trong do:
nMT Rl RZ

+R1, R, 12 ban kinh cac mit cong cua thau kinh (R > 0 cho mit cong 16i; R< 0 cho mat cong 16m;
R =oo néu 1a mat phang). '

+N;, va N, la chiét suat cua chat 1am thau kinh va chiét suat ciia moi trudng noi dat thau kinh.

-Cong thurc thau kinh i=1+i:>d = d-.f dt= d.f

f d d d-f d—f

-Chum sang téi song song Véi truc chinh ctia ‘thau kinh hoi cho chum sang 16 di qua tiéu diém
chinh cta thau kinh.
I1.Giao thoa anh sang.
Dang 2. Tinh toan vé giao thoa véi 4nh sang don sic.
Phwong phap.
1.Bai todn vé khodng vdn, vi tri vach sdng; vach téi.

-Khoang vani :Q:i:ﬂ
a D

-Vi tri van sang: Xl‘ =k£:ki voi k=0;+1+2;43;---
a
Vi trf van t5i: X" =(k+%}%=(k +%)i V6i k = (0,—1): (L —2): (2,-3): (3 ~4);- -

L S, , " n N A . L e e A X £
-Xac dinh xem tai vi tri M cach vén trung tim mot doan Xy ¢ van sang hay toi: Xét ti S0 —~ néu
|

két qua 1a mot s6 ngayén thi tai d6 1a van sang, néu két qua 1a mot s6 ban nguyén thi tai d6 1 van t6i.
-Khoang cach giira hai van sang hoac hai van toi lién tiep 1a i.
-Khoang céch tir van sang dén van téi lién tiép 1a % .
-Khoang cac giita N van sang hoac t6i lién tiép 1a (N - 1) khoang vén.
-Khoang cach gitra cac van.
+Cung phia: AX = Xjgn - Xpe
+Hai phia: AX = Xjgn + Xe
2.Bai toan vé so Vach sang toi.
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-Xac\dinh s6 van giao thoa quan sat duoc trong truong giao thoa: goi PQ 1a do rong cua trudng

. GIAO MIEN
aenN

FXét ti 56 PZ—Q = p+(q Vé6ip la phan nguyén con q 1a phan thap phan.
|
+S6 vén sang quan sat dugc N, =2p+1 van.
. ‘. 2p khi q<0,5
+S0 van to1 quan sat dugc N, = .
2(p+1) khi g>0,5
*Céch 2:
D PQ_, _PQ_ PQ_,iD_PQ _ aPQ_, aPQ

+S6 van sang: X, =k Z— = ——<<x, < <
a 2 2 2 a 2 2D 2/1D

+S4 van toi:
x=(k+ 1P PR, PR PR 114D _PQ  aPQ 1, aPQ 1., 7
2) a 2 2 2 2 a 2 2D 2 2D 2

*Xac dinh s6 vach sang tdi gitra hai diém M va N bét ki trén truong giao thoa:
2 . AD
+50 vach sang: X, <X, <X, < Xy Sk—<X,
a

. ‘. 1\4D
+50 vach toi: x, <X <X, < Xy s(k +Ej— < Xy
a
+Né:u M, N neflm cung phia v6i van trung tam thi xy va xy cung déu.
+Néu M, N nam khéc phia véi van trung tdm th1 XN va xum khac dau.
Chi y: Ngoai cac phep tinh co ban néu trén, con mot s6 cach tinh nhanh khéc:
-S4 van sang, van ti trén doan MN, Vi hai diém M,N trén truong giao thoa nam hai bén so v6i
van sang trung tam:
+S4 van sang: N, = {%} + {%} +1
i i
+S6 van toi: N, _{OM +0, 5} [O—Nw 5}
| |
-S4 vén sang, tdi gitta hai diém M,N (M va N khong roi vao véan sang) trén trudng giao thoa, nam
cung mdt bén so vdi van sang trung tam:
+S6 van sang: N, = {%} —{%}
i i
+S6 van toi: N, :[%w,s} [%w 5}
I i

. 5 MN
-Tai M va N déu la van sang: Ny =——+1va N, =N, +1
|
- \ A g AR £ MN
-Tai M va N déu lavan tol: Ny =—— va N, =N_+1
i
1A A T AL A MN
-Tai M 1a van-sang, tai N 1a van tol: N, =N, = +0,5
i
3.Bai todn vé s thay doi khodng vin do thay déi khodng cdch hodc méi trieong.
-Thi nghiém Young thuc hién trong moi truong c6 chiet suat n thitaco: A'= a =>l1'=—
n n
-Néu mat trong hai khe Young bi chin bai mot ban mit song song c6 chiét suat n, bé day e thi cac
(n-1)eD

a
-Néu chin ca hai khe bang mot ling kinh c6 goc chiét quang nho o, chiét suat n thi cac van dich
Vé phia ddy ctia ling kinh mot doan Ax=(n-1)D.a

van (ké ca van trung tam) dich chuyén mot doan Ax = trén man vé phia c6 ban mong
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n sang S phat anh sang don sic chiéu vao hai khe Young tinh tién trén dudng vudng goc voi

GIAO VIEN
NGUYEN BINH vy

o D , .
mot doan y thi van trung tam doi di mot doan X, =Yy D voi D’ 1a khoang cach tir nguon S
< )
: 2 ang chuaa hai khe Young. ,
4.Bai toan veé hiéu quang trinh. Diéu Kién dé co vach sang, toi trén man.
. . ax
-Hiéu duong di: d, —d, = Yy
-Van sang 13 vi tri hai séng két hop gidp nhau va ting cudng 13n nhau.
biéu kien:  d,—d, =kA (keZ)
-Van t6i 1a vi tri hai séng két hop gap nhau va triét tiéu 1an nhau.
g 1
bieu kién: d2—d1=[k’+zjl (k"eZz)
Dang 3. Giao thoa véi anh sang hén heop, anh sang tring.
Phwong phap.
1.Tim vi tri vdn sang trung nhau cua hai bic Xa.

Khi hai van sang trung nhau : X, =X, < klﬂi—D: kzﬂ?—D: kA =k,4, :ﬁzﬁzg(phén sO
2 a a ke A4 ¢C
t6i gian)
. ... |k =bn
C6 thé vidt: { * =PV vi trf triing nhau X, =bn 22 hogc X, =on 22>
k,=cn a a
PQ PQ

ChO Xgime NAmM trong vung khao sat: ——= < <—= hoac x,, < <x, taséduoc sb gia tri
g g g 2 rung 2 M rung N g

nguyén cua n, tir 46 biét duoc s6 vach trung nhau, vi tri tring nhau.
2.Tim vi tri van toi trung nhau cua hai buc Xa.

Khi hai van tdi tring nhau: X, =%, < (2k +1)% =(2k, +1)ﬂ;—: = (2k, +1) 4, =(2k, +1) 4,
= (2k1—+1) _Ak_b (phan sb toi gian)
(2k,+1) 4 <
2k, +1=b(2n+1)
2k, +1=c(2n+1)

va vi tri tring nhau X, =b(2n +1)% =c(2n +1)2?—D

C6 thé viét:
2a

PQ PQ

ChO Xiung NAM trong viing khao sét: 5 < Xipung < > hodc Xy, < Xy <Xy tasé duoc s6 gia tri

nguyén cua n, tor do biét dugc sb vach trung nhau, vi tri trung nhau.
3.Tim vi tri van sang cua buc Xa nay trung véi vdn toi cua buc xa Kia.
-Khi van sang cta biric Xa nay trung voi van toi cia buc xa kia, ta co: X, = X,,

:>k1£:(2k+1)£:>L=i=E(phénsétéigién)
a 2a 2k, +1 24, ¢

ki=b(2n+1)
2k, +1=c(2n+1)

va vi tri tring nhau X, =b(2n +1)/11TID =c(2n +l)£

C6 thé viét:
2a

PQ PQ

ChO Xiuig NAM trong viing khao sét: -y < Xipung < > hodc Xy < Xy <Xy ta sé duoc s6 gia tri

nguyén cua i, tir 46 biét duoc s6 vach trung nhau, vi tri tring nhau.
kD

;(% ~2)

5.Biét toa dé diém M trén man, héi & dé ¢6 nhitng birc Xa ndo cho vach sang hodc vach toi khi giao thoa

Voi anh sang trang.

4.Bé réng ving quang phé: AX = Xp — X =
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AD ax,

. ror A a.x
tai M c6 cac van sang < X, =k—= A = D >
a

kD

=>4 < <, giditimk (k € Z), thay

+ Néu tai M ¢6 cac van tdi < x, =(k +%)’1—D = a= 2% X <2, giaitim

a (k+ljD (k+1jD
2 2
k (k € Z), thay ngugc tro lai tim A.

CHUONG VI. LUQNG TU ANH SANG
I.Hién tuwgng quang dién.
Dang 1. Tinh toan vé hién twong quang dién ngoai.
Phwong phap.
1. Nang lwong mot luwong tu anh sang (hat photon)
e=hf = N _ me?
A
Trong d6 h = 6,625.10"** Js 1a hing sb Plang.
¢ = 3.10%m/s 1a van téc anh sang trong chan khong.
f, A 1 tAn b, budc song cua anh sang (cuia bic Xa).
m 13 khéi lwong cua photén: m= i _h
cc ¢
2. Hién twrong quang dién
a.Hién tugng quang dién chi xay ra khi: A <4, (giai han quang di¢n) hay f > f,

2
hc MV e

b.Cong thirc Anhxtanh: e = hf = ~ = A+T

Trong d6 A= % 1a cong thodt ctia kim loai dung lam catot = A, = h—:

Ao 12 gidi han quang dién cua kim loai ding 1am catét
Vo 12 VAN tc ban dau clia electron quang dién khi thoat khoi catét

f, % 14 tan 6, budc séng clia anh sang kich thich ( f = %)

o = [Pe(1 1)_ 20,
Omax m ﬁ, /10 m
:___mVOmax:E:m_euh
_ hc 1, hc he 1 _, A2 A A
Tu: —=A+-—mv;,,, =—=—+—-—MV5,, =
A 2 A A 2 U_mngax_mi_i
"2 eld A
_ m(V§2Max _V§1Max) _ e(th _Uhl)
2(f,- 1) (f,— 1)
c.Dé dong quang dién triét tidu thi Uak < Up (Un < 0), Uy goi 1a hiéu dién thé ham:
mv2,,..
U, |= ;M

Lueu : Trong mot sb bai toan ngudi ta 1y Uy, > 0 thi d6 1a do 16n.
q d.Xét vat co 1ap vé dién, c6 dién thé cuc dai Vmax va khoang cach cuc dai dyax ma electron
chuyén dong trong dién truong can cé cuong do E dugc tinh theo cong thuc:
1 1 1 mv; hc(1 1
e[V, = =mv2,. =le|Ed,,, =hc|=——|=V,, = —Mx _ |-~
| | Max 2 0Max | | Max A )\0] Max 2|e| |e|[)\ A0]

Trang 38



GIAO VIENe )

NGUYEN BINH VY

4 - I4 . n . 4 .
f.Hiéu suat luong tur (hiéu suat quang dién): H = — V&i n va ng la so electron quang dién but
0
khoi catdt va sb photon dap vao catdt trong ciing mot khoang thoi gian t.
Ne _ nohf — nghe
t At
nle| Lop = Jwe _ Ihf e
t Plef Plg P
i.Ban kinh quy dao cua electron khi chuyén dong véi van téc v trong tir truong déu B:

0.Cong suat ciia nguon buc xa: P =

h.Cuong d6 dong quang di¢n bao hoa: I, = % =

mv - . o
= ——, a = (v,B) Xét electron vura roi khoi catot thi v =y,
le[Bsina
mv
Khi v L B=sina = 1:>R—| |B
e

s g . e
k.Tan so cua chuyén dong quay cua electron: f = |2|—
zm

Luu y: Hién tuong quang dién xay ra khi dugc chiéu dong thoi nhiéu bac xa thi khi tinh cac dai
luong: Van toc ban dau cuc dai Vomax, hiéu dién thé ham Uy, dién thé cuc dai Vv, ... déu duoc tinh tng
I1.Mau nguyén tir BO. .
Dang 2. Mau BO va quang pho cia nguyén tir HIDRO.
Phwong phap.

-Tién dé Bo: &= hf :%: E. —E

cao thap

-Bén kinh quy dao dirng thir n ciia electron trong nguyén tir hidrd: r, =n?r,, véi: n=1,2,3,4,...;
r, =5,3.10"'m la ban kinh Bo (& quy dao K)

2 2
. ~ R 1 A plas hL=nr I n
-Khi tim quy dao 6 thé dung hé thae: * ' ° t=>Lt=| L
r,= nzzro ) n,

-Nang luong electron trong nguyén tir hidro: E, = _B 6

l6p L;n=3 cholép M; . .. ‘ o
-Nang lugng ion hoa la nang Iugng can thiet dé dua electron tir quy dao dirng ¢ trang thai co ban

ra xa vo cung: he _ E,—E P n=6
A, o) n=5
-So d6 mtic niang lwong n=4
+Day Laiman: Nam trong vung tu ngoai.
Ung véi e chuyén tir quy dao bén ngoai vé quy dao M YV v =3
K —
Luweu y: Vach dainhat Ak khi e chuyén tr L — K Pasen
Vach ngan nhat .k khi e chuyén tir o — K. | _
+Day Banme: Mot phan nam trong vung tr L HsH, Hy H n=2
nQOaI mot phan ndm trong ving anh sang nhin thay. v e
Ung Véi e chuyén tir quy dao bén ngoai vé quy dao
L . Ving anh sang nhin thiy c6 4 vach: Banme
VachdoH, ungvoie:M — L
Vach lamHg tngvéie:N — L
K A y n:l

H_J
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s ungveoie:P—>L
: Xfach dai nhit Am. (Vach do H,,)
"ach ngin nhat A, khi e chuyen troo — L.
+Diy Pasen: Nam trong ving hong nQOaI
Ung Véi e chuyén tir quy dao bén ngoai ve quy dao M
Luu y: Vach da1 nhat Anm khi e Chuyen tt N> M.
Vach ngin nhét A khi e chuyén tir oo - M.
-Méi lién hé gitra cac budc song va tan sb cua cac vach quang phd cua nguyén tir hidrd:

1 1 1

— =—+— va fi3 = fip +f,3 (nhu cong vécto)

Ay Ay Ay
-Khi electron Chuyen 1én trang thai dirng thir n, tim s vach quang pho c6 thé phat ra:
Cach 1: V€ so do murc nang luong, V& cac vach co thé phat xa roi dém.
Céch 2: Tinh téng cac s6 nguyén co tir 0 dén (n-1).

) ) n(n-1)
Céch 3: Tinh N :T

I11.Tia X. .
Dang 3. Bai toan ve tia X
Phwong phap.

-Co ché phat tia X: Cac electron thoat khoi catdt bi dién trudong
Manh tac dung, tang toc chuyén dong nhanh vé anot, dap vao doi am cuc
(anot), mot phan tuong tac vai cac nguyén tur cia cyc nay lam phatra tia X
hay con goi 1a tia Ronghen.
-Theo dinh li vé d6 bién thién dong ning, d6 bién thién dong nang
cua electron bang cong cta luc dién truong nén ta c6: W, =W, =eU ,,
-Mat khéc theo dinh luat bao toan va chuyén héa ning luong, dong ning cia electron khi dén ddi
catot (anot) s€ chuyén thanh nang luong cua tia X va lam ndéng doi catot, nén:
hc
W,, =&, +Q=hf, +Q=ﬂ—+Q.
X
-Néu toan bo dong niang W4a nay chuyén hoa thanh ning lugng cia tia X (khong cé phan nhiét
lwong 1am néng ddi catot, Q = 0) thi luc do ndng lugng cua tia X 14 16n nhat: Exmax = Wia
hc hc _leUn
-Hay: ¢ eU = —=eU,| vay: 4, =— f ="
y X max | AK| ﬂ/mm | AK| y | UAK| h
CHUONG VII. HAT N HAN NGUYEN TU

I.Céu tao hat nhan.

Dang 1. Bai tap vé hé thirc Anhxtanh.
Phwong phap.

-Ap dung cdc cong thirc:

+Khéi lieong tiwong doi: m =

+Ndng lwong toan phan: E =mc? =

+Ndng luong nghi: E, = m,c?
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GIAO VIEN

NGUYEN BINH VY

+Dinh Ii vé bién thién dong nang: K, —K, = Z A

+Cong cua luc dién truong déu tac dung lén mot dién tich: A=qEd
Dang 2. Xic dinh ciu tao ciia hat nhan
Phwong phap.
-Ap dung céng thirc: Hat nhin 5 X co:

+A nuclon

+Z proton

+(A — Z) notron ) ) ) . .
Dang 3. Tinh ban kinh, thé tich, khoi lwgng riéng cia hat nhan. Tinh so hat, ti ¢ phan tram dong
Vi.
I;hwo’ng phap.

1
-Bdn kinh hat nhdn: R=1,2.10" A%(m)

-Thé tich hat nhéin: N = 4?7[ R®

mhatnhan

-Khéi lwong riéng hat nhan: p = v

-S6 hat trong m gam chdt don nguyén tir: N = % N, véi N, =6,02.10°mol

Dang 4. Tinh d@ hut khoi, ning lwong lién két va ning lwgng lién két riéng.

Phuwong phap.
-Pg hut khoi ciia hat nhan 5 X : Am=Z.m_ +(A-Z)m, —m,
-Pon vi khoi lieong nguyén tir: lu =1,66055.102"kg = 931,5 MeZV
C

W, =Amc® = [Z.mp +(A=Z)m, —m, ].cz

-Ndng lwong lién két cia hat nhdn 5 X :
W, =[Z.m, +(A-Z)m,—m, |.931,5(MeV)

-Nang heong lién két riéng: & = %
-Hat nhén c6 nang heong lién két riéng cang Ién thi cang bén vieng. Nhifng hat nhdn bén c6 sé
khai A trong khodng tir 50 dén 95, hat nhdn bén nhdt ¢6 & =8,8 Melv .
nucion

II.Phong xa.
Dang 1. Tinh lwong chit.con lai, da phan ra, chit méi tao thanh. Ti ¢ phin trim giira ching.
Phwong phap.

NO

*S6 nguyén tir chat phong xa con lai sau thoi giant: N = = N,e ™
T
*S4 hat nguyén tir bi phan rd bang sb hat nhan con duoc tilo thanh va bang s6 hat (o hoic e” hoic
e") duoc tao thanh: AN =N, —N =N, 1—# =N,1—-e™)
2(;)
*Phan tram s6 hat con lai: ﬁ = L e
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AO VIE \ 1
"G”G‘lgm”':’”F’ tram sO hat bi phan ra: AN =1- 1t = (1— e"“)
) g . @)
%Nm t='\-?‘e’\c'0 . 2
ang tinh nhanh (S0 hat phong xa ban dau 1a No)
Thoi gian S6 hat con lai SO hat phan ra
N % AN %
0 No 100% 0 0
1T EN _No 50% _No _ N, 50%
2 ° 2 P2 2
1(Ng)_ Ng |50 Ny 3N .
2T 2(2)‘4 0T T |
LN ) _No | 1250 _No Ny g
3T 2(4j— 3 ’ 0" g 3 87,5%
*Khoi lwong chat phong xa con lai sau thoi gian t: m= mto =mye
()
2 T
Trong d6: No, Mo 1a s6 nguyén tir, khdi luong chat phong xa ban dau
T 1a chu ky béan ra
A= In—2 = 0,693 13 hang sb phong xa

T

’ A va T khong phu thudc vao cac tic dong bén ngoai ma chi phu thudc ban chat bén trong cua
chat phong xa.

* Khéi lugng chat bi phong xa sau thoi gian t: Am=m, —m=m, -1 |- m,(L—e ™)

2(%)
* Phan tram chit phong xa bi phan ra: Am =|1- 1t =1-e"
m, )
A< 1 , \ ..o m 1 xt
*Phan trdm chat phéng xa con lai: —=—=e
’mo 2(?)
*Bang tinh nhanh (Khdi luong phong xa ban dau 1a mp)
Thoi gian Con lai Phan ra
m % Am %
0 Mo 100% 0 0
1T lmo _ My 50% m, Mo _ My} g
2 2 2 2
1(m, m, 2504 m, 3m,
— — | =— m,-—=—-- 0,
2T > ( > ) 2 "7 4 75%
1(m m m, 7m
T | o |2 12,5% m,——~=—2 | 87.5%
3 > ( 4 j 3 b "3 3 87,5%

* Khéi lwong chat méi dugc tao thanh sau thoi gian t

1—
2(%)

m, = t :ﬁmo(l—e’M)
N N, N, o7 A
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La dai lugng dac trung cho tinh phong xa manh hay yéu cua moét lugng chét phong xa, do béng sb phan
ra trong 1 gidy.

H=To _h e =N

2 T
Ho = ANp 1a 6 phong xa ban dau.
Don vi: Becoren (Bq); 1Bq = 1 phan ra/giay
Curi (Ci);  1Ci=3,7.10"Bq
Luwu y: Khi tinh do phong xa H, Ho (Bq) thi chu ky phong xa T phai dbi ra don vi giay(s).
Dang 2. Tinh tudi cia miu phéng xa.

Phwong phap.
, 2 A \ . N Tla Ao A No a
-Tinh tudi theo so hat con lai : 2T =W =t=T.log,' (néutiso N 2° thit=T.a)
:1|n &):Lm &)
A
-Tinh tudi theo khéi luong con lai: 2T =m—:>t T.log/ (néuti So —2=2"thit=T.a)
m m

1. m T m
t==In(—2)=—"In(—2
A (m) In2 (m)
Ho

t
-Tinh tudi theo do phong xa & thoi diém t: 27 = HH =t=T.logH (néutis HW =2%thit=T.a)

(—O) = (—O)

-Cén bang phong Xa cua hal Chat phong xa: Hi=H, AN, =4N,
I11.Phan @ng hat nhén.
Dang 1. Viet phwong trinh phan wng hat nhan.
Phwong phap.

Xét phan tng hat nhan: Q‘le +2 X, —)Q‘;XS +2 X, dé viét phuong trinh phan ung ta ap dung hai
dinh luat sau:

-Dinh ludt bao toan s6 nuclon (s6 khoi A): A + A, = A+ A,

-Pinh lugt bdo toan dién tich (nguyén tir s6 2): Z,+Z, =Z,+Z,
Dang 2. Tinh ning lwgng cia phan &ng hat nhan. Tinh lwgng nhién liéu twong dwong.
Phwong phap.
1.Tinh nang luwong cua phanaing hat nhdn: 2‘X1 + ZA;ZXZ — ZA;XS + ZA:X4

a.Tinh theo d6 chénh 1éch khéi luong cua cac hat nhan trude va sau phan ang:

AE =(M;—M)c? (J)=(M,—M).931,5 (MeV)
Trong d6: My=m, +m, la t6ng khdi lugng cac hat nhan trude phan ung.
M =m, +m, latong khoi lugng cac hat nhan sau phan @ng.

Luuy:

-Néu Mo > M thi phan ng toa nang lugng AE dudi dang dong nang ctia cac hat Xs, X4 hoac
photon y. Cac hat sinh ra c6 do hut khdi 16n hon nén bén viing hon.

-Néu My < M thi phan @ng thu ning luong |AE| dudi dang dong ning cia cac hat X;, X, hoic
photon . Cac hat sinh ra c6 do hut khdi nhé hon nén kém bén viing.

-Phong xa y (hat photon): Hat nhan con sinh ra ¢ trang thai kich thich c6 muc nang luong Ecyo
chuyén xuéng mac ning luong Ethip d6ng thoi phong ra mot photén b nang luong:
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Véi Amy, Amy, Ams, Am, 1a d6 hut khdi twong @ng caa cac hat nhan.
c.Tinh theo nang lugng lién két cia cac hat nhan trudc va sau phan tng.
AE = (VV||<3 +Vv|k4) (\le1 "'\lez) V6i Wiy, Wi, W5, W, 12 naing lugng lién két twong img cua

cac hat nhan trong phan ng.

d.Tinh theo ning lugng lién két riéng cua cac hat nhan trudce va sau phan ang.

E=(As+As)— (A& +As,) Vi &, &, ¢, 1anang lugng lién két riéng twong g cua céc

hat nhan trong phan ung

e.Tinh theo dong nang cua cac hat nhén trudce va sau phan ung.

Tur dinh luat bao toan nang lugng toan phan:

K, +K,+AE =K, +K, = AE =(K; +K,)—(K,+K,)

2.Xdc dinh déng ndng, van téc, géc bay ciia cdc hat.

+ Bao toan dong luong: E +E = E +E hay ml\z + mz\z = m4\73 + m4\z;

+ Bao toan nang luong: K, +K, +AE=K, +K, Trong do: AE la nang lugng phan ung hat

nhan. K, = % m,v> 14 dong nang chuyén dong cua hat X

Lueu y: - Khong co dinh luat bao toan khéi lugng.
- Méi quan hé giita dong lwgng px va dong ning Kx cta hat X 1a: p2 =2m, K,
- Khi tinh van téc v hay dong nang K thuong ap dung quy tic hinh binh hanh

Vidu: p=p, +p, biét ¢ =p,, p, 3
p* = P{ -+ P; +2p,P,C08p .

hay (mv)* = (myv,)* 4 (M,V,)* +2mm,v,v,cose /

hay mK = m K, +m,K, +2,/mm,K,K,cosp \Q‘ —>

Tuong tw khi biét ¢, = p,, p hoic ¢;= p,, p

Truong hop dac biét: E 1 FZ > P =pi+p;
Tuong twkhi p, L p hoic p, L p

_ 05 _ Ke_w_m A
v=0(p=0=p=p.= v, m A
Tuong tu v; = 0 hoac v, = 0.
3.Tinh luwong nhién liéu khac nhién liéu hat nhan twong dwong, dung cong thuc: Q =m.q Véi q 1a nang
suét toa nhiét (don vi J/kg). , ,
4.Khoi luwong Mat Troi giam di sau thoi gian t khi biet cong suat cua birc xa Mat Troi la P dwoc xac dinh:
AE Pt

¢ c?

=

Am =
PHAN I11. PHU LUC

I.Cac hé¢ thirc trong tam giac vudng. A
-Dinh 1i Pi-ta-go: a® =b® +c?
-H¢ thurc lugng trong tam giac vudng:

. Ke
sina = 1COSa = tang = ——

Huyen Huyen Ke

5 c .
-H¢ thuc ve duong cao: — = 1 -+ 1 . H
h: AC° AB

a
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-Dinh 1y ham sb sin:

b

c

{rc V& cac hinh chiéu cua cac canh; AC? =CH.CB; AH? =HC.HB; AC.AB = AH.CB
rong tam giac thuong.
h 1y ham s cosin: a* =b? +c? —2bc.cosA

A

] sinA:sinB:sinC b
I11.Gia tri cia mot so goc dac biét.
-Bang gia tri cac goc dac biét: C a B
0° 30° 45° 60° 90" 120° 135° 150° 180° | 360°
Gl oz |z |z ]z | 22 | & | & )
6 4 3 2 3 4 6 d d
sina 0 1 ﬂ ﬁ 1 ﬁ ﬂ l 0 0
2 2 2 2 2 2
cos«o 1 ﬁ ﬁ l 0 - — — ﬁ Sl ﬁ -1 1
2 2 2 2 2
tga 0 ﬁ 1 V3 | kxd -3 -1 - ﬁ 0 0
3 3
cotgar | kxd | /3 1 ? 0 - ? -1 -3 kxd kxd
-Vong tron lugng giac :
y t
4
.\/5 -\/5/3 Bl =2 \/5/3 1 \/?:
/.
3n/4) J «/;/1 3 W,
3 ﬁ/z n
5n/6 7 > ﬁ/S
x' TC o [ an| n 12 |J2n el 1 A (Piém goc) X
-1 O
-1/2
n ~ -ﬁ/s
Ny -/
-1 T3 -1
-Tt/2
, Noh
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