ON TAP

1. Kién thirc mét s6 ham co bén sir dung trong Vat Li:

Ham s DPao ham
y = sinx y’ = COSX
Y = COSX y’ = -sinx

b. Cac cong thirc lwgng giac co ban:

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

2cos?a = 1 + c0s24| sina = cos(a - %)

sina + cosa = \/Esin(a + %) - cosa = cos(a + z)\

sina - cosa = \/Esm(a—z) cosa - sina = \/Esm(a—z)
sin3a =3sina—4sin’a| cos3a = 4cos’ a —3cosa|

c. Gidi phuong trinh lwgng giic co ban:

a=a+k2rx

cosa = cosa = a = +a+ k27

sina:sina:{

a=rm—-a+k2r

d. Bét déing thirc Cé-si: [a+b>2Vab|; (a, b >0, diu “=" khi a = b)

b
e. Dinh Iy Viet: **¥ "7 7o , langhiém ciia X2~ SX + P =0
C 1

Xy=P=—
a

- . X -b [z
Chay: y = ax? + bx + ¢; d€ ymin thi x = — ; [P6i x° ra rad: Xz
2a 180

f. Cac gia tri gan ding: 7° ~10; 314~1007; 0,318 ~ 1;
T

0,636 ~ 20,159 ~ ——: 1,41 ~ 2173~ /3
T 27
----- BOT-----
CHUONG I. DAO PONG CO
CHU DE 1: DPAI CUONG DAO DONG PIEU HOA- CON LAC LO XO- CON LAC
DON

A/ DAO PONG PIEU HOA
1. Chu Ki, tan s6, tAn sb goc:|, — o6 = 27| v6il, _1 _;_1

T T f

-t
n
3. Phuong trinh dao ddng diéu hoa (li d9): ‘X = Acos(mt + (p)‘
+ x: L1 dg, do bang don vi d dai cm hodc m
-A O A
! ! !
+ A = Xmax: Bién d6 (ludn c6 gia tri duong)
+ 1=2A: Chicu dai quy dao.

* T (t 12 thoi gian dé vat thyc hién n dd)
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+ @ tan sd goc (ludn co gia tri duong)
+ wt + ¢ : pha dd (do bang rad) (27 < p <27)
+ ¢ pha ban dau (tai t = 0, do bang rad) (-7 <@ < 7)

+ Gdc thoi gian (t = 0) tai vi tri bién dwong{e = 0]
+ Gdc thoi gian (t = 0) tai vi trf bién amip = 7|

£ .. C e Al A A T
+ GOc thoi gian (t = 0) tai vi tri can bang theo chiéu am:|¢p = >

+ Gdc thoi gian (t = 0) tai vi trf cAn bang theo chiéu duong:|p = ——

*Chay:

+ Quy dao 1a mot doan thang dai L = 2A

+ MJi chu ki vat qua vi tri bién 1 1an, qua céc vi tri khac 2 1an (1 1an theo chiéu duong va 1 lan
theo chiéu 4m)

- Gia s vat dao dong diéu hoa c6 phuong trinh 0

la: x = Acos(wt + @) . . \_/ I

- Bé don gian, ta chon ¢ = 0, ta dugc: X = Acos ot .

+

X
* Po thi ctia dddh: do thi li d6 1a duong hinh sin. A}\-.T:.‘L__T 2__3T4__T

= V= x':—Aa)Sina)t: Aa)COS(COt"‘%)

-V

= a=-0’Xx=-0"Acosot i I8 T
Mot so gia tri dac biét cia x, v, a nhu sau: a
Aw}---m-- T2 _3T/4 T
RN N
T 0 T/4 T2 | 3T/ T A“’V | e
X A 0 -A 0 A
Vv 0 -0A 0 oA 0
A —w?*A 0 @A 0 - ’A
* Po thi cia dao dong diéu hoa 1a mot duong hinh sin.
* Do thi cling cho thay sau moi chu ki dao dong thi toa do x, van tdc v va gia toc a lap lai gia tri
ctl.
4. Phwong trinh vén tdc:
_dx . —Ad _ 7y (cm )hoéc
V==X V= —wAsin(et + p)| = 0Acos(@t + ¢ + 2) ( A : (%)

+ V ludn cung chiéu véi chiéu cd
P 4 -
+ v lu6én so6m pha By SO VOi X

+ Vit cd theo chiéu duong thi v > 0, theo chiéu am thi v < 0.
+Viat o VICB: x =0;
+ Vat 0 bién: x = £A;

2 2 2
(Ej +(Lj =1 A%=x+ (Xj = db thi ciia (v, x) 1a dwong elip.
+ Aw w

a=—=V'=x"; |a=-w’Acos(wt + @) =— w’X
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hay a=w’Acos(wt + ¢+ 1) (C%) hoac (%)

+ a luon huong vé vi tri can bang;
A . T e
+ a luon sém pha EY SO VOi v

+ a va x luén nguwgc pha

+ Vat & bién: x = £A; [Vlmin = 0; [almex = ©2A
+a=- 0
= d0 thi cua (a, X) 1a doan thang di qua goc toa do.

2 2 2 2
(AZZ J +(ﬁj 1= A%= % + % — db thi cua (a, v) 12 dirong elip.
6. Hop luc tac dung Ién vat (luc hoi phuc): IF =ma=-ma?3x :-kX‘

+ Frpmax = KA = m@®A: tai vi tri bién

+ Frpmin = 0: tai vi tri cAn bang

+ Dao dong co doi chiéu khi luc dat gi tri cuc dai.

+ Luyc hoi phuc luén hudng vé vj tri can br:ing.

N O , A
I I I
|Xmax|:A X:O Xmax:A
v=0 Vina| = A v=0
|a|max = (,OZA a=0 ’a’max = (DZA
Fhpmax Fhpmin=10 Fhpmax = KA=mao’A
+F =-kx

— d6 thi cua (F, x) 1a doan thcfng di qua géc toa do.

F 2 v 2 FZ VZ
(_J +(_j =1=>A%= +— — dd thi cua (F, v) 1a_duong elip.
+ w

kA Aw m’w*

+ O ddy khong thé ndi la vat dao dong nhanh dan “déu” hay chdm dan “déu” vi dao dpng la
loai chuyén dong co gia toc a bién thién diéu hoa chir khong phai gia toc a la hang so.
2
2 _ 2,V . Ve a’
7. Céng thire doc 1ap: A” = X" + - va A* = — +—
w (O
+ Kéo vat 1éch khoi VTCB 1 doan r01 buong (tha) = A

+ Kéo vat léch khoi VTCB 1 doan rdi truyén v = X

8. Phuong trinh dic biét:

Bién do: A
Toadd VICB: x = A

Toadovtbién: x =a+ A

X = a = Acos(ot + @) voi a = const =

X = a + Acos2(mt+¢) vai a = const = [Bién d(f):E; O’ =2, ¢’= 2¢

9. Thoi gian va duong dl trong dao dong diéu hoa:
a. Thoi gian ngan nhit:
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Bién duwong

>

Bién am VTCB
| i —i i i |
_ _i_i_A o A A2 AV3
2 2 2 2 2

+ T x = A dén x = - A hodc nguoc lai: At =

+ Tirx = 0 dén x = + Ahodc nguoc lai: At=

+Tax=0dénx= +

">|_|N|—|N‘

A hodc nguoc lai: At= T
2 12

+Terx=0dén x=+ hodc nguoc lai: At= %

\ £ o ) T

+Tuex=0dén x= + hoac nguoc lai: At = 5

A T

+Tux=+ EdenX—JrAhoacnguoclal At—g
b. Pudng di:

+ Puong di trong 1 chu ky 1a 4A; trong 1 chu ky 1a 2A
2

+ Duong di trong 1 chu ky 13 A khi vat di tr VTCB dén vi tri bién hodc nguoc lai (con cac vi tri
4

khac phai tinh)

@ Bai toan tinh quing dwong 16m nhat va nhé nhit vat di dwgc trong khoing thoi gian

0<At<1. Vs
2

e |- ==\M

F I 2
Ae !
Za

I A - Ey 1A

R ) X oA c X _2e X
2
|
V1

- Goc quét .

H.1 H.2

- Quéng duong 16n nhat: (H.1) Sia

=2Asin A— =2Asin—
2 2

oAt

- Quang duong nho nhét: (H.2) S.in = 2A(1—cos A—Z(p) =2A(l-cos )

oAt

Luu y: Trong trudng hop At > TE

Tach At=n%+At'

trong do

ne N*;0<At'<%

T
+ Trong thoi gian [N 2 quang duong ludn la
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+ Trong thoi gian At’ thi quing dudng 16n nhat, nhé nhét tinh nhu trén.
S
c. Van toc trung binh: [V = y

+ Téc d6 trung binh 16n nhét va nho nhat cta trong khoang thoi gian At:
Smax _ Smin

Viomax = AL va|Viomin = At

vO1 Smax; Smin tinh nhu trén.

d. Quang dwong va thoi gian trong dddh.

/2
2n/3 /3 T
& & 12 — T g |
N 6 — L8
Smie/ i NN S Nl L 8 N
2 Bl x A D 2 0 2 7 2iA
S22 | A
Na
-nl6 T T
| 4 T e
- IR B
-n/3 : ' '
/2 i<
-7 : T
2

Pudng tron lugng giac Thoi gian chuyén dong va quing dwong twong tng

B/ICON LAC LO X0
Dang 1: Pai cwong vé con lic 1o xo
1. Phwong trinh dd: ‘X = Acos(mt + (p)‘ % K
2. Chu ki, tan so, tan so goc va do¢ bien dang:
Lz vz k m 1 |k % e
+ Tén s0 goc, chu ky, tan so: |o=,|— [ |T=2n E;fzz_ — 2 S
m n\m

+|k = mo?lcha y: 1N/cm = 100N/m

+ Néu 10 xo treo thang dtmng: |T = 272'\/% =2r /A—IO Vai|Aly = T
9

Nhén xét: Chu ki ciia con lic 10 xo
+ ti 1€ thuédn can bac 2 ciia m; ti I¢ nghich cdn bac 2 cua k ‘
+ chi phu thudc vao m va k; khéng phu thudc vao A (su kich thich ban dau)

. . . L_m _n K,
3. Ti s0 chu ki, khoi lwgng va so dao dong: | — =, [— =— = [
Tl ml n2 k2

4. Chu Ki va su thay d6i khdi lwong: Gin 16 xo k vao vat my duoc chu ky Ti, vao vat me duoc Tz, vao
vat khoi Ivgng m1 + mz duge chu ky Ts, vao vat khoi lugng mi — mz (mz > my) duogc chu ky Ta.
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Thitaco: [T} =T +T7|va|T} =T>-T;

5. Chu ki va sy thay ddi d cirng: Mot 10 xo ¢6 do cing k, chidu dai | duoc cit thanh cac 10 xo ¢ do
ctng ki, Kz, va chidu dai tuong Gng 12 1y, lo.... thi c6: kI = kils = kol =
I, K,

- - > R
i : l]:-]5-] 135k2
VT TTnnOTn e
— i S m 0000000 — 0000000
L}, K3 L:, K: II-, I<I
@ Ghép 10 xo: -
. k. k
* Noi tiep: 1:i+i+... hay [K = 2 E
k k Kk, k, +Kk,
= cung treo mot vat khdi lwong nhu nhau thi: [T? = T1 + T3 o
*Songsong: kK=ki+ko+ ... .
_ rsongsong:k-lather.) % N
= cung treo mdt vat khoi lugng nhu nhau thi: =
ey

i=i+i+...:>T _ Nl

T2 TR T2 \/TfTT;

Dang 2: Luc dan héi va lwe hoi phuc

1. Lwee hoi phuc: 12 nguyén nhan 1am cho vat dd, luén huéng vé vi tri cn bang va bién thién diéu hoa
cung tan so6 voi li do.

‘th =-kx= - ma)ZX (thmin - O, thmax = kA)‘
2. Luc dan hoi: xuat hién khi 10 xo bi bién dang va dua vat vé vi tri 10 xo khong bi bién dang.

a. Lo xo nam ngang: VTCB: vi tri 10 xo0 khong bi bién dang
+[Fan = kx =Kk Al| (x = Al : d0 bién dang; don vi mét)
+ ‘Fdhmin :7 01 Fdhmax = kA‘
b. Lo xo treo thang ding:
Fan = KAl [V6i |Al = Al £ X
Dau “+” néu chidu duong cing chiéu dan cia 16 xo
+ [Fanmax = K(Al, +A) |: Bién duéi: ¢ vi tri thdp nhét
+ Fanmin = K(A - Aly): Bién trén: ¢ vi tri cao nhét.
0; khiAl, < A
Fdhmin = . .
k(Al, — A);khiAl, > A

%lﬁmgwﬁw -
‘::\\\\
3

+

Chay:

+Biéntrén: Al =A=F, ., =0=>x=A Xy

+ Fan = 0: tai vi tri 10 xo khong bi bién dang.
3. Chiéu dai lo xo:

|max + Imin mg

+ Chiéu dai 10 xo tai vi tri can bang: |l, =, + Al =

+ Chiéu dai cyc dai (¢ vi tri thip nhét):
+ Chiéu dai cuc tiéu (¢ vi tri cao nhét):

4. Tinh thoi gian 10 xo giéin hay nén trong mdt chu ki: Trong mét chu ki 10 xo nén 2 an va dan 2 lan.
a. Khi A > Alo (Véi Ox huéng xudng):
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@ Thaoi gian 10 x0 nén: | y; _ 2% | véi |cos _ Al
w A

@ Thaoi gian 10 xo gian: \Atgian =T- Atnén\
b. Khi A < 4lo (Véi Ox huéng xudng): Thoi gian 10 xo gidn trong mot chu ki 13 At = T; Thoi gian 10
x0 nén bang khong.

C6 thé dung phuong phap phan tich: xem vat bat ddu chuyén dong tir dau roi dua vao céc vi tri
dat biét de tinh.

s e
X
........ A 1
.
nen //""—# Ny
U I SR b g |
. dan Ll 0 |
/
8] \ /
: AN S
l-_-|\. N _.\h,-\.l TR E—— _1 ..... g
----- BOT-----
Dang 3: Nang lugng trong dddh:
1. Lo xo nam ngang:
£ 1,21 22 _ 1 2 72 2
a. Thé nang: W, :Ekx :Ema) X :Ema) A” cos” (at + @)

b. Dong ning: (W, :%mv2 =%mco2A2 sin? (ot + @)

¢. Coning: W =W, +W, = EkAZ 5 ma) 2 A% = const

-’IA\ | O | A
[ [ [
|Xmax|: A x=0 Xmax:A
v=0 Vinae| = @A v=0
|a|max = ®’A a=0 |a|max = %A
W = Wimax W = Waimax W = Wimax
Nhan xét:

+ Co nang dugc bao toan va ti 1¢ voi binh phuong bién dg.
+ Vi tri thé nang cuc dai thi dong ning cuc tiéu va nguoc lai.

+Thoi gian dé dong nang bang thé nang la: | _ T
4

+ Thoi gian 2 1an lién tiép dong ning hoic thé nang bang khong la:

+ Dddh c6 tan sb goc 13 o, tan s6 f, chu ky T. Thi dong ning va thé ning bién thién véi tan sd goc 2w,
tan s6 2f, chu ky

2. Lo xo treo thang dirng:

1 .
a. Co niang: W = Ek(A+ Aly)?|  b. Thé ning: |, :%k(anAlo)2 +mgh

c. Pong ning: W, = E mv?
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3. Cong thirc xdc dinh x va v lién quan dén moi lién h¢ giira dong ning va thé ning:

a. Khi W, =nW, = x==%

A =V=twA o
Jn+1 T n+1

b. Khi W, =nW, =v==1 oA =S Xx=+A N lc. Khi |[x==%

S
+
[BEN
=}
+
[EEN
>S5

:—:nz—lz(é)z—l
X

Dang 4: Viét phuong trinh dddh: Cac budc 1ap phuong trinh dddd:
* B1: Chon: + Goc toa d9: + Chiéu duong: + Goc thoi gian:
(Thuong bai toan da chon)

X = Acos(awt +
* B2: Phuong trinh c6 dang: { A (-a)( tq)) )
vV =—wAsin(ot + @

* B3: Xac dinh o, Ava @

1. Céch xac dinh ©: | = 244 = 2F = \F _ 9;{T :t}
T m Al, n

: d6 dan cua 1o xo & VTCB (don vi 1a mét)

A ey v N /|ama><|_|vma><|
+ B¢ cho x, V’a’A'w_ﬁ_\/;_ A A

2. Cach xac dinh A:
+]A = Xmad: vat & VT bién (kéo vat khoi VTCB 1 doan rdi budng x = A).

2
Vv P A o s - A ,
+|A? = x* + —|: Kéo vét khoi VTCB 1 doan x roi truyén cho no v.
@
2 vi  a’ et v r Al A A A _L . ~ M
+ (A = pe + il tai vi tri vat co van toc v va gia toc a +A= 5 (L: quy dao thang)
. . 2W . N
+ A = duong di trong 1 chu ki chia 4. +A= e (W: co nang; k: do cting)
Vv L, F
+A= Vi (: tan so géc) +|A = [emx
0] Kk
V. T a :
+ A= tb4 +A:L;X + Azlcb'lminVé'llcb:|0+A|0
@

; . __ ‘max min
+ A | + A= ol =

3. Cach xac dinh @: Dua vao diéu kién dau: lic t = to
X = Acos(at, + @)

\ e - :
(thuong t=0) {v = —wAsin(at, + @)

@ =? Tim nhanh: Shift cos XKO

Luuy:
+ Vit cd theo chicu duong thiv>0=sing <0
+ Vat cd theo chiéu 4m thi v < 0= sing > 0

Page 8




+ Tai vitribién v=10
+ GOc thoi gian tai vi tri bién duong: @ =0
+ Géc thoi gian tai vi tri bién am:

X e . e e, A N A A T
+ Goc thoi gian tai vi tri can bang theo chiéu am:|¢ = 2

+ Géc thoi gian tai vi tri can bang theo chiéu duong:|p = —=

C/ CON LAC PON

Dang 1: Dai cuwong vé con lic don

M5 ta: Con lic don gdm mot vat ning treo vao soi day khong gidn, vét ning kich thudc khong dang ké
so voi chieu dai sgi day, soi day khoi lugng khong dang ke so voi khoi lugng cua vat nang.

. . 1
1.Chuki,tﬁnsﬁvﬁtﬁnsﬁgéc:Tzzn\/z; 0= % f=— g
g 27 f

Nhén xét: Chu ki ciia con lic don
+ ti 1¢ thuén cén béc 2 cua |; ti I¢ nghich cdn bac 2 cua g
+ chi phu thudc vao | va g; khéng phu thudc bién do A va m.
+ tng dung do gia tdc roi tu do (gia tdc trong trudng g)
2. Phwong trinh dd: Diéu kién dao dong didu hoa: Bo qua ma sat, luc can va oo << 1 rad hay So << |
Li do dai: s = Secos(wt +¢) hoac Li d6 goc: a = agcos(wt + @)Véi s = al, So = aol
= v=s"=-0Ssin(ot + ¢) = -olasin(wt + ¢)
= a =V’ =-0°Secos(mt + ¢) = -o?lagcos(ot + ¢) = -0?s = -o?al
Luwu y: Sp dong vai tro nhu A con s dong vai tro nhu x
So dong vai tro nhu A con s dong vai tro nhu x

A r A A V
3. Hé thire dfc 1ap: * 3 = -0 = -0l * |82 =% +(—)? *l2zat v Y =gt L
@ [0

3 . S
4. Luc hoi phuc: |F =—-mg sina = -mga = —-mg 7= —ma’s

+ Dkién dd diéu hoa: Bo qua ma sat, lyc can va oo << 1rad hay So <<|
+ Vi con lac gion lue hoi phug ti 1¢ thudn véi khoi lugng, ’
+ Vi con lac 10 xo luc hoi phuc khong phu thudc vao khoi lugng.

5. Chu ki va sy thay d6i chiéu dai: Tai cing mot noi con lic don chiéu dai l1 ¢6 chu ky Ti, con lic don
chiéu dai I2 c6 chu ky T2, con lac don chiéu dai l1 + |2 ¢6 chu ky T3, con lac don chicu dai Iz - |2 (I:>12) c6
chuky Ts. Taco: [T =T/ +T/|va (T =T -T;

6. Ti so so dao dong, chu ki tan so va chieu dai: Trong cung thoi gian con lac c6 chiéu dai 11 thuc hién

duoc n1 dao dong, con lic I, thyc hién dugc nz2 dao dong. Ta co: hay

Dang 2: Phuwong trinh dd, vin toc, gia toc, lwe cing diy va nang luwong
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1. Phwong trinh dd: (Viét phwong trinh dd giéng con lic 10 x0)
s = Socos(wt+¢) vV =-wSesin(wt +¢) a=- o *Swcos(wt +¢)

‘a = 0pCOS(mt + (p)HV =-wasin(mt +¢))‘ \a:-a)z(wocos(a)t +go)‘
Véis=al, So=aol;

T-Pcosa

e

Chu y: + Gia toc phéap tuyén:a =2g(cosa —cos«,)

+ Gia tdc tiép tuyén: ‘att = gsina‘

Ta c6 gia toc: |a = \/ag +ak,

2. Van téc, lue ciing, ning lugng:* o, <10°: [v| = \/gl(ag —a®) ;[T =mg(l+af —15a°)

1

W, :Emgloc2
1

W, :Emv2

W =W, +W, = %mwzsg = %mglaé

*a >10° ||V = /29l (cos — cos &) |[T = mg(3cos @ — 2cos )
W, = mgh = mgl(1-cos«)
1
W, = =mv?
2
W =W, +W,
Chl:l y: +VmaxVéTmax khla=0 + Vmin VéTmin khia=ao
2
R ., R L. h _ Vmax
+ D0 cao cuc dai cia vat dat duoc so voi VICB: | max — 2 g
2 QA i~ A < S A x Wd 5(2) 0!5
3. Ti so giira dong nang va the nang: W §—1= —-1=n

t

= Cong thirc xac dinh vi tri caa vat khi biét trudc ti s6 gitta Pong ning va Thé nang 1a:

a,

Hoac |a =+
n-+

7

S==

S(wm
+

(BN

Page 10




VONG TRON LUQNG GIAC GIAI NHANH DAO PONG COHQC

Figure 1

A . A A > A e , N A - M 1 A -
4. Cong thirc xac dinh van toc caa vat tai vi tri ma dong nang bang — the nang:
n

W, 1 1
Néu ta co: WGZH hay W, ==W,|Thi:[v=1+ @S, —+5 |—9 Hoac
t
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CHUONG II. SONG CO VA SONG AM

CHU DE 1: PAI CUONG SONG CO- GIAO THOA SONG- SONG DUNG

Al PAI CUONG SONG CO'

1. Khai niém vé séng co, séng ngang, séng doc?
a. Séng co': 1 dao dong dao dong co lan truyén trong mot moi trudng — khéng truyén dwoc trong chin
khong

Pic diém:
- Song co khong truyén dwoc trong chin khéng.

- Khi song co lan truyén, cac phan tir vat chét chi dao dong tai chd, pha dao déng va ndng heong song
chuyén doi theo song.

- Trong moi trudong ddng tinh va dang hudng, téc dé khéng doi.

b. Séng doc: 1a séng co co phuong dao dong tring véi phuong truyén song. Séng doc truyén dugc
trong chat khi, long, ran.

Vi du: Song am trong khong khi.

Phuong dao dong Phuong truyén song

c. Séng ngang: la séng co c6 phuong dd vudng goc voi phuong truyén séng. Song ngang truyén duoc
trong chdt ran va trén mdt chat long.
Vi du: Séng trén mat nudc.

Phuong dao dong

v

2. Cac dac trung cua song co:

Phuong truyén song

v

a. Chu Ki (tan so song): 1a dai luong khong thay déi khi song truyén tir moi trudng nay sang moi
truong khac.

b. Bién dd séng: 1a bién d6 ddong cia mot phan tir c6 séng truyén qua.

c. Toc d truyeén séng: 1a toc do lan truyén dao dong trong mdi truong; phu thudc ban chat moi truong
(Vg >V, >V, ) va nhiét d (nhiét do ctia moi truong tang thi toc do lan truyén cang nhanh)

d. Bwéce song A(m): 2 Vi v(m/s); T(s); f(Hz) = A(m)

A=VT =

—-| <

C1: 1a khoang cach giita hai diém gan nhau nhat trén phuong truyén song dao déng cling pha véi nhau.

C2: 1a quing dwong song lan truyén trong mét chu

Cha y: Trén vong tron lugng giac: [S=4=27R

212 At=T
éﬁéﬂ
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+ Hai phén tir cich nhau mét bude song (1) thi cung pha

+ Hai phén tir cich nhau nira buéc séng (A4/2) thi nguoe pha
+ Hai phan tir cach nhau mot phan tu bude song (%) thi vubng pha

e. Ning lwong song: Qtrinh truyén song 13 qua trinh truyén ning luong.
3.Chuy:

+ 86 chu ki bang s6 gon song trir 1.

+ Khoang cach giita hai ngon song lién tiép 1a A .

+ Quing dudng truyén song: |S = v.ﬂ

+ Khoang cach gitra n ngon song la|(n—1) A

4. Phwong trinh truyén séng

a. Phwong trlnh dd: Phuong truyén séng

Ml d, =OM T dy =ON I\'

’u =acos (wtﬂp)‘

2
u, =acos(et+¢— T;EIN)

u,, =acos(ot+Q+ 2“;“")

um = Acos ot —5) = Acos 27;(1 _ﬁ)
v T 2

Vi d = MO thi phuong trinh song phan xa tai M la:

Khi M ¢6 dinh u,,. = —Acos 2;;(% —%)

Khi M ty do u,,. = Acos 275(1—9)
T A

b. D4 léch pha ciia 2 dd tai 2 diém cach nguon: Ap=27r—=

+ Cung pha: |Ap = k27 + Nguoc pha: [Ap = (2k +1)z|  +Vudng pha: |A, = i
gp gugc pha: [Ap = (2k +1)7| g phatiap=(2k+1)7
- Khoang céch gitra hai diém dao dong cung pha:d=kA (k=1, 2, 3...).

- Khoang cach giita hai diém dao dong nguoc pha: d = (k +%)k (k=0,1,2..)
Chay: ‘ y
+ Néu nguodn kich thich bang dong dién c6 tan so f thi song dd voi 2f.

B/ GIAO THOA SONG

Dang 1: dai cwong vé giao thoa
1. Hién tuwgng giao thoa song: la su tong hop cua 2 hay nhiéu séng két hop trong khong gian, trong d6
c¢6 nhitng chd bién do song dugc ting cudng (cuc dai giao thoa) hoic triét tiéu (cuc tiéu giao thoa). Hién

tu:orng glao thoa la hlen tu:ong ddc trung ctia song.
Cr4 Cr3 Cr2  Cil Crl G2 Cid Cid

kwod |om.d ke |m.] k=) k=1 k=l K=m3




2. Diéu kién giao thoa. Séng két hop:
+ Dk dé c6 giao thoa: 2 ngudn song 13 2 ngudn két hop

o Dao dong cung phuong, cung chu ky

o C6 hiéu sb pha khong ddi theo thoi gian
3. Phwong trinh: Giao thoa ciia hai séng phat ra tir hai nguon séng két hop S1, S2 cach nhau méjt
khoang |:

DPiém M céch 2 ngué)n di, d2
d, d,

@ Néu tai hai ngudn S; va S, ciing phat ra hai song giéng hét nhau c6 phuong trinh séng 1a: up = Uz =
Acosot va bo qua mat mat nang luong khi song truyén di thi thi séng tai M (v6i S1M = di; S2M = do) 1a
tong hop hai song tir S va Sy truyén tdi s€ cd phuong trinh la:

7(d, —d,)
A

z(d, +d,) )
A

um = 2Acos ——=——==cos(ot -

272(d, —d,)

A

dz _dl
A

@ Do 1éch pha cua 2 séng tir 2 ngudn truyén ti M: |Ag =

Chu y: Xé4c dinh diém M dd v6i Amax hay Amin ta xét ti s6

@ Néu dz/l_dl =k = s6 nguyén thi M dao dong véi Amax va M nam trén cuc dai giao thoa thir k
1
@Néu 92-9: _k + > thi tai M 1a cyc tiéu giao thoa thir (k+1)
ﬂ

4. Vi tri cwe dai, cue tiéu giao thoa:

a. Hai ngudn dd cing pha |[Ap =9, — g, =k2x * Piém dd cyc dai: [d1— d2 = k| (keZ)

b. Hai nguén dd ngugc pha: |[Ap = (2k +1)z| * Diém dd cye dai: i — d2 = (2k+1) % = (k +%),1 (keZ)

c. Hai ngudn dd vuéng pha: |ap = ¢, - ¢, = (2 +1)% * Diém cyc dai cod2 —d1 =k A+ 4
4

Chay:
+ Khoang cach gitra hai hyperbol cuc dai cach nhau
2

+ Nhing gon 15 (cuc dai giao thoa, duong dao dong manh)
+ Nhitng gon 10m (cuc ti€u giao thoa, dudong ding yén)

+ Khoang céch giita hai duong cuc dai hodc cyc tiéu lién tiép bang

+ Khoang cach giira duong cuc dai va cuc tiéu gan nhau nhat bang

+ k=0 thi cyc dai dao dong 1a dudng thang 13 trung truc cta S1So.
+ Hai nguon S1S2 cung pha nhau thi tai trung truc 1a cyc dai giao thoa.
+ Hai ngudn S1S2 ngugc pha nhau thi tai trung tryc 1a cuc tiéu giao thoa
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5. Van toc:

Vian toc truyén séng trén mit chit léng: |, _ |4 ;dz‘ ;

+ Né:u gitta M va duong trung truc cua S1S2 khong c6 cuc dai thi k =-1
+ Néu gitra M va duong trung tryc ciia S1S2 co ncuc daithik=n+1
(Chi sir dung cho bién do cuc dai va c6 cuc dai giao thoa)

Ll —d,fof

+ Néu M cue tiéu:
2k +1

6. Bién do:
a. TH1: Hai ngudn A, B dao dong cing pha

_x(d + dz)}
A

7z(d,—d
Tt phuong trinh giao thoa séng: U,, = 2A.C0S {%} .COS [a).t

T
cos(

Ta nhan thay bién do giao dong tong hop la: A, =2A w

Bién do dat gia tri cuc dai: |A, =2A < cos@ =+l d,—d, =k

Bién d¢ dat gia tri cuc tiéu: A, =0 cos@ =0 d,—d, =(2k +1)§

Cha y: Néu O 1a trung diém cta doan AB thi tai 0 hoic cac diém nam trén dudng trung truc cta doan A,
B s& dao dong véi bién d§ cuc dai va bang: A, =2A(vilucnay d, =d,)

b. TH2: Hai nguon A, B dao dong nguoc pha

”(dz_dl)iz

CosS
( 2

Ta nhan thay bién do giao dong tong hop la: [A, =2A

Chu y: Néu O 1a trung diém cta doan AB thi tai 0 hodc cac diém nam trén duong trung truc ciia doan A,
B s& dao dong vai bién do cuc tiu va bang: A, =0 (vilicnay d, =d,)
c. TH3: Hai nguon A, B dao dong vudng pha

cos(—”(dz —dy) + 7
A 4

Chay: Néu O la trung diém cua doan AB thi tai 0 hodc cac diém nam trén duong trung tryc cua doan A,
B s€ dao dong voi1 bién do:
A, = AJ2 (vi ltc nay d, =d,)
d. Bién d9 tong hop tai mot diém M 1a 1 diém cach 2 nguon mdt khoang d1 va do:
z(d, -d,)
A

Ta nhén thiy bién d6 giao dong tong hop 1a: |A, = 2A.

Am = 2A(C0S =2A cosA—;‘

Dang 2: S6 diém hodc sé dwong dd
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a. Hai ngudn dd cing pha |[Ap =@, — @, =k2x

* Piém dd cuc dai: [di1— d2 = k)| (keZ)

S5,

- S S
—<k<1_2

= S6 dudng hoic s6 diém (khong tinh hai nguon):

. A AB
= Vi tri cta cac diém cuc daid, = k.E + >

* Piém dd cyc tiéu (khong dd): [di— d2 = (2k +1) % = (k +%)/1 (keZ)

r . . _ 1 1
= S0 diém (khong tinh 2 nguon). i <k < S5, 1

A2 A2
AB A o
Y + 2 (thay céc gia tri k)

. . A
= Vi tri ctia cac diém cyc tiéu: |d, = k.E +

b. Hai nguén dd ngwoc pha: ‘A(p =(2k +1)7r‘

* Diém dd cuc dai: [di — dy = (2k+1) % - (k +%),1 (ke2)

d,+d, =l

Vi tri dao dong cuc dai s€ co: 1
d,—d, =(k +EM

-85 1 SS 1
192~ k<22~

A 2 A 2

= Sb diém (khong tinh 2 nguén):

* Piém dd cuc tiéu (khong dd): [di— d2 = k) (ke Z)

e \ « K g:A A , . 2 —SS, 515,
= S0 duong hoac so dieém (khong tinh hai nguon): 0 <k< N
c. Hai ngudn dd vudng pha: |Ap =, — ¢, = (2k +1)%
* Piém cuc dai co|d2—di =k A+ 4
4
L 4R . A A -ss, 1 s;s, 1
= S0 diém cuc dai = cuc ti€u trén doan AB: BT <k< 1

C/ SONG DUNG
1. Phéan xa séng:

- Khi phan xa trén vat can cd dinh, song phan xa cung tan so, cung budc song va luén luén nguge pha
V61 sOng toi.
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Wan'

- Khi phan xa trén vat ty do, song phan xa cting tan sd, ciing budc song va luén ludn cling pha véi song
toi.

Q PQ

2. Hién tugng tao ra song dirng: Song téi va song phan xa
theo cung mot phuong, thi c6 thé giao thoa véi nhau, va tao ra F.-
song dung.

Trong séng dung c6 mot so diém ludn ludn ding yén goi 1a nlt, va mdt so6 diém ludn ludn dao
dong v&i bién do cuc dai goi 1a bung song.

3. Pic diém ciia séng dirng:
- Song ding khong truyén tai ning luong.

- Bién d$ dd ctia phan tir vat chat & mdi diém khdng doi theo thoi gian.
- Kc giita hai nut lién tiép (2 bung) lién tiép thi bang nira budc song (%)

- Kc giita mot niit va mot bung ké nhau bang mét phan tw buéc song
4. Diéu kién dé c6 séng dirng:
a. Hai dau 1a nut song:

A .
I=kZ (keN
, (keN)

S6 bung séng = s6 b6 séng = k;
So6 nut séng =k + 1
b. M{t dau la nit séng con mot dau 1a bung séng:

I:(2k+1)% (k e N)

S6 b6 song nguyén =K
S6 bung séng = s6 nit song =k + 1
c. Ung dung: ciia séng dirng 1a do van tdc truyén séng
5. Cha y: Khi trén day c6 song dung thi
+ Pau c¢b dinh hodc dau dd nho 1 nat séng.
+ Pau ty do 12 bung séng
+ Hai diém ddi xtmg voi nhau qua nit séng luén dd nguoc pha.
+ Hai diém ddi xtmg v6i nhau qua bung séng ludn dd cing pha.
+ Cac diém trén day déu dd v6i bién do khong d6i = ning lugng khong truyén di
+ Khoang thoi gian giita hai lan soi ddy cing ngang hay dudi thang (cic phan tir di qua VTCB) 1a nira
chu ky.
+ Bé rong bung song 1a 4a (a 1a bién do)
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+ Khodng thoi gian giita hai 1an lién tiép mot diém thudc bung song di qua VTCB la %

+ Néu day duoc noi voi can rung dugce nudi bang dong dién xoay chiéu c6 tan so cua dong dién la f thi
day s€ dung voi tan so 2f

Dang bai tip: Pau bai cho fi< f<f; hoic vi<v<wvy

- Néu hai diém cung pha: vk = df

- Néu hai diém nguoc pha: v(2k +1) = 2df

- Néu hai diém vuong pha: v(2k +1) = 4df

Phuong phép: rit v hodc fra rdi thé vao fi < f< f; hodcvi<v < v, dé tim gi tri k thudc Z

CI:IfJ PE 2: SONG AM- DPAC TRUNG VAT LY CUA AM- PAC TRUNG SINH LI
CUA AM

Cong thire toan: [Ig1

= Igx :>x:10a{; Ig%:Iga—lgb

1. S6ng am 1a song co truyén trong cic mdi truong khi, 10ng, rdn (Am khéng truyén dugc trong chan
khong)

- Trong chat khi va chat long, sobng am la song doc.
- Trong chat ran, song am gom ca song ngang va song doc.

2. Am nghe dwoc c6 tin s6 tir 16Hz dén 20.000Hz ma tai con nguoi cam nhan duge. Am nay goi 1a 4m
thanh hay ngudng nghe.

- Siéu &m: 1a séng 4m c6 tan s6 > 20.000Hz
- Ha 4m: 13 s6ng am c¢6 tan s6 < 16Hz
3. Nguon am 1a cac vét dao dong phat ra m.
4. Toc dd truyén Am:
- Trong moi moi truong nhéat dinh, tbc do truyén am khong doi.

- Toc toc truyén am phu thudce vao tinh dan héi, mat d¢ ciia méi truong va nhiét df ctia moi truong.

- Toc dé ’Vrén > Vigng > thd

5. Cac dic trung vat Iy ciia Am (tan sd, cudng d6 (hodc mirc cuong dd am), nang luong va do thi dao
dong cua am)

a. Tan s0 ciia Am: La dac trung quan trong. Khi 4m truyén tir moi truong nay sang moi truong khac thi
tan s6 khong doi, tc do truyén am thay doi, budc song cua song 4m thay ddi

b. Cwong dd am I tai mot diém 1a dai luong do bang niang lugng ma séng 4m tai qua mot don vi dién
tich dt tai diém do6, vudng goc voi phuong truyén song trong mot don vi thoi gian; don vi W/m2.

(W _PI_L_R_A ,
t.S S | R12 A22 o

+ W (J), P (W) la nang luong, cong suét phat 4 am cua ngudn
+S (m?) 1a dién tich mat vudng goc véi phuong truyén dm
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+ V6i song cau thi S 13 dién tich mat cau

c. Mirc cwong do Am:

Dai lugng L(B):Igll =>(1 _1o gki:]g(k)ﬂgi
1 ' 1

0 IO 0 0

Hoac || (dB) :1o.|g|l =2, -L, = Ig:—z—lgl—lz Ig|—2<:>'|—2=10LfL1

0 0 IO Il 1

lo 13 cudong do am chuan (thudng Ip=10"2W/m? c6 tan s6 1000Hz)

Pon vi ctia mirc cudng do am 13 ben (B). Trong thuc té nguoi ta thudng dung wdc sd cua ben 1a

déxiben (dB): [1B = 10dB|
d. Po thi dao dong am: la dd thi cua tat ca cac hoa Am trong mot nhac am goi la dd thi dao dong am.
6. Pac trung sinh li ciia Am: (3 dac trung la d6 cao, do to va am séc)
- P§ cao clia Am gan lién véi tan s6 cua am. (PO cao ciia Am ting theo tan s 4m)
- P§ to ctia am la dic trung gan lién v6i mic cuong do 4m (P to ting theo mirc cuong do 4m)

- Am sic gin lién Vol d6 thi dao dong am, giup ta phan biét dugc cac am phat ra tir cac ngudn 4m, nhac
cu khac nhau. Am sic phu thudc vao tan so va bién do cua cac hoa am.
Chay: + Nhac 4m 13 4m ¢6 tan sb xéac dinh.
+ Tap am 1a 4m c6 tan s khong xac dinh.
+ Mot dau bit kin — Y4 bude song
+ Hai d4u bit kin — 1 budc séng
+ Hai dau ho — ' bude séng
+ Kc gifra 2 diém cung pha bat ki 1 mot s6 nguyén lan budc séng
+ Kc giita 2 diém nguoc pha bat ki 1a mot s6 1¢ 1an nira bude song
7. Tan s6 do dan phat ra (hai diu 1a nit séng) [ :k% (ke N¥)

Ung voi k = 1 = am phat ra 4m co ban ¢6 tan s6 f,= %
k=2,3,4...co cac hoa am bac 2 (tﬁn ) 211), bac 3 (tﬁn s0 3f1)

Chu y: Thoi gian truyén Am L _d

CHUONG III. DONG PIEN XOAY CHIEU

CHU PE 1: CAC LOAI MACH PIEN

Dang 1: Pai cwong vé dong dién xoay chiéu

1. Khai niém dong dién xoay chiéu: Dong dién c6 cudng do bién thién tudn hoan theo thoi gian theo
quy luat ham sin hay cosin|i = |, cos(wt + @)

2. Nguyén tic tao ra dong AC: dwa trén hién twong cam tng

dién tir // B
3. Chu Ki va tin s6 caa khung: T :21; f _1 »
N . \ . @ X
* Moi giay doi chiéu 2f lan i N7
1 \ 5 \ a) \
* Néu @i = —2 hodc ¢i = = thi chi gidy dAu tién ddi chiéu 2f — 1 ln.
2 2 AiN__ A1 B
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4. Céc biéu thire: (Chon gbc thoi gian t = 0 lac (n, B) =0°)

chay:|s = 7R?

a. Biéu thirc tir théng ciia khung: |® = N.B.S.cos wt = ®..cos wt|

Vi va hé sb ty cam |L = 47.107 NZ.?—

+S: La dién tich mot vong day
+ N: SO vong day cua khung

+B: Véc to cam ung tor B vuong goc vai truc quay A

+: Van tdc goc khong d6i cua khung day

b. Bi€u thirc cia suat dién dong cam vwng tirc thoi:

e= 2P _ = uNBSsinwt = E,cos(wt—2)
At 2

Muu y: phuong phap xac dinh goéc 0(‘
Goi goc gitra mat phang chira khung day (P) véi vécto cam (g tir 1a: B
Néu: #=90°thinéu i ™ B thia=0%néu A TN B thi ¢ =180° =«
Néu: # < 90° thi o + = 90°
Néu: #>90%thi p-90°=«
Néu: #=90° thi o = 90°
c. Biéu thirc ctia dién ap tic thoi: ‘u = Uop cos(wt + ¢.)

d. Biéu thirc ciia cwong dd dong dién tire thoi trong mach:
‘i = locos(wt + Q)i)‘ (@i la pha ban dau ctia dong dién)

lo Uo Eo
e. Gia trj hiéu dung:| = = | U= = E= —
V2 V2 2
5. C4c loai doan mach: e b
a. Poan mach chi cé dién tré thudn R: ur cling pha véi il I:] a8 I U B~
R cho dong dién AC va DC di qua va lam tiéu hao dién ning|| :UE -JJI 2
* Pt dién 4p xoay chiéu u = UoCosmt vao hai du doan mach chi c¢6 dién tré thuan thi
u I u I u_|
~ _—_—=0| hay |—+—=+2| hay |———=0
u, 1, ST V2| hay |

b. Poan mach chi ¢é cudn thuin cam L:  ju_ nhanh phahon i la Z

2
U,
r Ul
Z
ot n - véi cam khang |Z, = Lo
o [
- #—W—+

L: do ty cam (Henry — H)

+Y nghia ciia cam khang: Can tr& dong dién (L va f cang 16n thi Z. cang 16n — can trd nhiéu)
- Cudn day thuan cam khi cho dong mét chi€u qua thi chi c¢6 tadc dung nhu mot day dan.
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- Cudn day khong thuan cam khi cho dong mot chiéu qua thi chi c6 tic dung nhu mot dién trd r ;

Tai thoi diém t, dién ap ¢ hai dau cudn cam thuan 1a u va cuong dé dong dién qua no 1a i. Ta co
hé thirc lién hé:

:2 2 £2 2
Tach |t —le 4 Y 1> [u T @t
aco. 7 2 512 2 = —+5=2 -
s U 21 2U; Uz 1? 0 I
U

c. Poan mach chi c¢é tu dién C: uc cham phahoni la %

u

| =—¢

z L
v61 dung khang |Z, =

1
oC

C: dién dung (Fara — F)

Luwu y: Ty dién khong cho dong dién khong ddi di qua; dung khang can tro dong dién (C va f
cang lon thi Z¢ cang nho — can tr¢ it)
Tai thoi diém t, dién &p ¢ hai dau tu dién 1a u va cuong do dong dién qua no 1a 1. Ta c6 hé thic:

.9 2 .9 2 u2 i2
L2"' uz =1<:>I72+ uzzl9 _2+_2=2
Iy Ugc 21 2U¢ U |

d. Poan mach RLC khong phén phénh:

- Tong tré: Z:\/R2 +(Z, -Z.)? 'g_&_ﬁﬂ_rmm\_,ml -
- Cuong d6 hiéu dung: || - Yse _Ye _Uc UL

z R Z. Z.|
- Pién ap hiéu dung: U? =UZ + (U _-U.)?
Z -Z. U _-U,

- B¢ léch pha: [tang = _
0 l¢ch pha: |tang 5 0.

+Néu ZL > Zchay - = ¢ > 0= u sém pha hon i (cdm khang)

+NéuZ < Zchay,._ 1 =@ <0=utré phahon i (dung khang)
JLc

- Cong hwéng dién: Khi|Z, = Zc < LCw? = 1thi

tZ =Z. hay wzi hodc f =

JLc

+ Tong trd nho nhat Zmin = R

1
27\/LC .
. A 1 £ U
+ Dong dién 16n nhat Imax= E

N 2 T , - , T , .
+ ¢=0:uvaicung pha (u tré phaEso vO1uL; u sém phaEso véi uc)
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+ H¢ s0 cong suat cyc dai cosgp =1

+ Cong suét cuc dai P =U_R2 —ul

+ UR.max :U
+ UL :Uc

+ |Uy, floag phasovoiu hai fiaa fioah mach. Hay U, =U

*+ |u, vag. fioagthddedh pha 7 5 sovoiu Gtnai fiag fioan math.

6. Cong suat ciia mach dién xoay chiéu:

a. Cong suit: + Cong suat thirc thoi: P = ui = Ri?

+ Céng suét trung binh: P = Ulcosp = RI¥ + Dién nang tiéu thy:
kg R U,
b. H¢ s0 cong suat: cosp = =0 (0<cosp<1)
+ Vonghia:[,__ P _p _qeo_ "™
Ucosp ™ UZcos2ep

4+ Néu cose nho thi hao phi trén dudng ddy s& 16n. Thuong chon cose = 0,85

7. Pinh luit Jun-Lenxo: |Q = RI*

Dang 2: Viét biéu thirc dién ap tirc thoi va dong dién tic thoi

a. Cho i viét u: Néu |i = I, cos(at + @) thi

u=U,cos(at + ¢ + @)

—_

b. Cho u viét i: Néu [u =U, cos(at + ¢,) th

I =1,cos(at+ ¢, — )

¢. Cho u viét u khac phai thong qua biéu thirc i (tong hop gidng dddh)
@ Chuy:
* Mach chi c6 dién tr¢ thuan R: Ur cung pha voi i
* Mach chi ¢6 cudn thuan cam L: uL nhanh pha honila =
2
* Mach chi ¢6 tu dién C: uc chdm pha honila =
2
| = Uoss _ Uor _ Uoe _ Uo, vatane = Z —Z. — U _-U
°Z R Z. Z, R UR

Dang 3: Xac dinh cac dai lwong lién quan dén ¢

Dir kién dé cho Cong thirc ¢é thé sir dung
£ 1A i~ \ - ZL — Zc .

Goc léch gitau va i tang = T,COS([) ==
Cong huong: u va i cung pha 7 =7
(@=0); cose =1; Imax; Pmax LT oC
u1 va uz cung pha (¢, = ¢,) tan g, = tan g,
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ur L uz tang,.tang, = -1
. tang, —tang,
5 At ki tan(p, — p,) =

Léch pha bat ki (o —9,) 1+ tang, tan g,
Chay:
a. Néu u1 va uz léch % khong cé R thi u vai cung pha . b. Taco: |Pui =Py i = Pu 1

N T N

c. Truong hop: ¢ +¢, = > = tang,.tang, =1 d. Trudng hop: ¢ — ¢, =%:> tang,.tang, = -1

e. Truong hop: |(pl|+|(p2| :%: tang,.tang, =+1

Dang 4: Ghép tu dién

a. Ghép ndi tiép: |Cb < C
i:iﬁ_i_{_.‘_i Chi Cé C]_ nt CZ th\l Cb: C1C2
C, C G, C, C,+C,

b. Ghép song song: [Cs > C||Co = C1 + C2 +...+ C4
Chay:
+ Phén biét ghép thém vao va thay tu C1 bang Cb.
+ Thudng tim Cp trude ri suy ra cach ghép va tim Ca.

Dang 5: Dai lwgng lién quan dén dién ap hiéu dung va so chi cua von ke.

a. Ap dung cic cong thirc:

u? :U§+(UL—UC)2;tan(p:ULU;UC;coswzlij—R

R

UZ=UZ2+U?

2 2 2
b. Xét tirng doan mach: |U, =Ug +Uc Giai hé tim nghiém
U§ = Ué + (UL _Uc)2

Dang 6: Mot so bai toan bién thién (cue tri)
1. Mach RLC cé R bién thién:

a. Tim R dé Prac: Khi R =[ZL - Zc[|thi|p .Y U’

20z, - 25| 2R
Vo

cosp=—-Y2_, 7
"2 T e ] e

* Truong hop cudn day co dién tré Ro

u? u?
202, -2.] 2(R+R,)
Cha y: Néu bai toan tim R dé Peamax hay Promax (Prmax) thi phan tich Py = r1%, d@& Prmax thi R = 0. Luac d6
Suy ra Prmax

Khi do

Khi R:‘ZL_ZC‘_RojF%ax:
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2
@ Mach R(L, r) C, thay doi R d€ Prmax thi|R=r’ +(Z|_ _Zc)Z;PRmax :2(|L:\)J+r)

b. Tim R dé P ¢6 cung gia tri:
* Khi R = Ry hoac R = Ry thi P ¢6 cung gia tri.

2
Taco|R +R, =U—; RR,=(Z, -Z.)

. U2
Vakhi|[R=RR, [thi|P, =
RR, 2JRR.
c. Tim R dé P = const = thudng giai pt bac 2 theo R
U2
2 2 =
R+ (ZL - Zc)

Te P=RI*’=R

PR* ~U’R+P(Z -2Z.f =0

2. Mach RLC c¢6 L thay doi:
a. Tim L d€ Imax (Pmax) hay Urmax

2
KhilZe=Zc =1 =1 = U = Urmax; Pmax:%;cos(pﬂ:wp:o

’C
R*+2Z| . UR*+Z¢
Z =——|thilUpyy=——75—
Z. R
valUl,, =U7+U2+U2U2, -U U, -U?=0

Lmax

b. Tim L dé ULmax: Khi

L max

X . . U
c. Tim L dé Ucmac: Khi[ZL = Zd thi Uema=— Zc
Chuy: ‘
a. Voi L = L1 hoac L = Lo ma UL ¢6 cung gia tri thi dién ap cuc dai hai dau cuon cam Upmax khi
1 1,1 1 2L,
— V)= L=—21"
z, 2z, z,_ L+L,

b. Khi|z - Ze +\ART+Z¢ iy dién ap hiéu dung trén doan RL dat cuc dai

§] _Lva URLmax = ZE—ZCZL—RZZO

e JaR? vz -7,

IDé UrL khong phu thude vao gié trj cua R thi: Zc = 27)]

c. Vi 2 gié tri ctia L1 va L2 mach c6 ciing cong suét:

P1=P2 = Z1=7> = |Z11 ~Zc| = | Z12 = Zc| = z_ = ZL:D;ZLZ

—>giatricua L dé cong suét toan mach dat cuc dai thoéa man:
— ZLl + ZL2 — Ll + I_2
2 2

L

ZL

d. Ghép nbitiép:|L=Li+ Lo +. . |
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1_

L

1

L

e. Ghép song song

1

+— +...

L

1

2

f. Khi tOn tai hai gia trj L1 va L2 sao cho mach c6 cung cong suat P thi ta c6 hé thirc:

1
z

L

1

1
2(_

Z,

+i):>L

z

_ 2Ll
L, L1+L2

g. Khi UL cyc dai thi ta co | (U

e =
L /max —

U?+U2+U¢

L +L,

_ 1
272 f2C

h. Khi UL cuc dai thi dién ap hai dau doan mach RC vudng pha vé6i dién ap u cta hai du mach.

3. Mach RLC cé C thay dbi:

a. Tim C dé Imax (Pmax) hay URmax

1

wC

KhilZL=2Zc=| = =

U= URmax; PmaxzU
R

2

;C0sp=1=¢=0

b. Tim C dé Ucmax: Khi

R*+Z{ i lu _UJR*+Z¢
Zo=——|M Ve =——F5—
Z, R
Uémax :U2+UF§ +UE1U§max _ULUCmax -U?=0

c. Tim C dé ULmax: Khi

ZL = ZC thi ULmax:BZL

R

Cha y:

a. Khi C = C1 hoic C = C2 ma Uc ¢6 cung gia tri thi Ucmax khi

L 1ty GG
Z. 22, Z 2
- 2 2 . , . A .
b. Khi|z_- ZL+NARTH+ 20 | ih dién dp hiéu dung trén doan RC dat cyc dai:
2
U 2UR VaU,., . = 22-2,Z. —R*=0

CJaR? 177 -7,

Luru y: Dung khi mach ¢é R va C mic lién tiép nhau.

D& Urc khong phu thude vao gié tri cia R thi: Z, = 27

¢. Vai 2 gia tri C1 va C2 mach ¢é6 cung P (I) thi:

= gia trj cia C dé Pmax thoa:

T 1 o] [L1A 1y c GG
C, C Z. 2 ch ZC2 2
hay
P1=P2 = Z1=25 = |Z11 LZc| = | 212 —Zc| =z, = ZcN;Zcz
7 _Za+Zep-2_ 1 1.._2CC,
° 2 C C G C+G




d. Khi C thay déi ma Ucmax thi Ure nhanh pha hon u %

3 1 1 1
€. ClntCz = @’ :a)l2 +a)22vaCl//C2 =>—=—+—
o

f. Khi C = C; hodc C = C2 ma cong suit P (hodc cudng d6 hiéu dung I) khong d6i thi ta c6 ZL =
Zo + 2,

2
g. Khi Uc cuc daithitaco (U )2 =U?+UZ+U?

h. Khi Uc cyc dai thi dién 4p hai dau doan mach RL vudng pha vé6i dién 4p u cua hai diu mach.

4. Mach RLC c6 o hoic f thay doi:

a Khilp-_L1 |thi . Prmax

VLC
b.Khi|,_1 1 [|thijy 2L

C [L R? R\4LC —R*C?

cC 2
2 2\ r

c.Khijp=2 /B -Rlthijy UL | =dnsé|f=/ff,

LVC 2 RV4LC —R*C?

HE QUA:

1. Vi o = o1 hodc ® = w2 thi I hodc P hodc Ur ¢6 ciing mot gia tri thi Imax hodc Pmax hodc Urmax khi ®

2 N ,
Zwo=wr =|WRr = W;W, = tan so f=1/f1f2

2. ® = w1 hodc o = 2 3U10:U2C<UCmax:>wé=w1;w2
3.0=wihoicw=wmy =>Uy =Up <Upmax =2 -1 1
ol o o
. . . 2 _
4. Khi ® = ®0= ®r = Urmax; kKhi ® = ¢ = Ucmax; khi ® = oL = Uimax =|Wg = WcW
LUUY:

+ Khi L = L1 (C = Cx) thi d¢ léch pha ¢, va cong suat Py
+ Khi L = L2 (C = Cy) thi d6 léch pha ¢, va cong suat P, Thi|R _ cos’e
P

cos’ p,

4. May bién ap

a. Bai toan truyén tai dién ning di xa: Giam hao phi ¢6 2 cach:
- Giam r: cach nay rat tén kém chi phi
- Tang U: dung may bién 4 ap, cach nay co hi¢u qua
*Tang Un lan thi cong suit hao phi giim n? lan.

2 . I
= R|VOi|R=p—
U %cos’e S

Trong d6: P 1a cong suit truyén di ¢ noi cung cip

b. Cong suit hao phi: |
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U la dién ap ¢ noi cung cip; cos@ 1a hé sb cong sudt cua day tai dién
Luwu y: dan dién bang 2 day
Do gidm dién &p trén duong day tai dién: AU = IR

Hiéu sudt tai dién: |H =2 100%

c. May bién ap: ) o
* Pinh nghia: Thiét bi c6 kha nang bién doi dién ap AC.

* Céu tao: Gom 1 khung sat non c6 pha silic (Li bién ap) va 2 cudn day dan quin trén 2 canh cua
khung. Cudn déay noi voi ngudn dién AC goi 1a cudn so cdp. Cudn dy ndi véi tai tidu thy goi 13 cudn
thir cap
* Nguyén tic hoat dong: Dua trén hién twong cam tmg dién tir.
* Cong thirc:

Nz, Uy, I11a sé vong day, dién ap, cudong do cudn so cép

N2, Uz, I21a s6 vong day, dién 4 ap, cuong do cudn thir cap

Cudn ndi dong AC: cudn so cap.

Cudn noi vai tai tiéu thy: cudn thur cap
U E I, N

_1
Uz Ez

—2z2__1
I

N

2

+ Néu: ‘Nl <Nz =>U;< Uz‘: may tang ap.

+ Néu: ‘Nl >Nz =>U; > Uz‘: may ha ap.
* Ung dung: Truyén tai dién nang, nau chdy kim loai, han dién...

A
Pcsich = —
t

Phao phi = R.I?
Ptodnph&n = U]COS(p
P 1oan phin =Phao phi + Pcs ich

H= F)toan phan — I:>hao phi 100 %

toan phan

Chu y: Khi cudn so cép bi cudn nguoc n vong thi suat dién dong cam ung xuét hién & cac cudn so cép
va thir cap lan lugt 1a: e1 = (N1 - n)eo — neo = (N1 — 2n)eo (Vi eo suat dién dong cam ng xuat hién & moi
vong day) e2 = Naeo
N,-2n e E U N, —2n
Do d6 |— =1 =—1=
N2 e2

_1
E, U, N,

Céch khéc: Khi cudn nguoc k vong nhu vay thi cudn so cap s& bi mat di 2k vong:

CHU PE 2: MAY PIEN VA TRUYEN TAI PIEN NANG

1. Cong suit hao phi trong qua trinh truyén tai di¢n niing:
2 . I P
ZWR vOl1 R—,oS -
Trong d6: P 1a cong suit truyén di & noi cung cap \
U la dién ap ¢ noi cung cip; cos 1a hé sb cong sudt cua day tai dién
Luwu y: dan dién bang 2 day

Do gidm dién ap trén duong day tai dién: m
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Hiéu suit tai dién: |H = .100%

A
Pes ich = T ; ; ‘Ptoan phén = U|C05(P‘ ‘Ptoan phan =Phao phi + Pcs ich‘

H= Ptoan ;;;an - Phao phi 100%

toan phan

2. Quan nguoe: Khi cudn so cp bi cubn nguoc n vong thi suit dién dong cam Gng xuat hién & cac cudn
so cap va thir cap lan luot 1a: e1 = (N1- n)eo — neo = (N1 — 2n)eo (vdi eo suat dién dong cam rng xuat hién
0 moi vong day) e2 = N2eo

N,-2n e E _&:) N, —-2n

Do do =1=-"1=
NZ eZ EZ U2 N2
) , .z . A L A L v A aemr o U N =2k
Céch khéac: Khi cuon ngugc k vong nhu vay thi cudn so cap s€ bi mat di 2k vong: 0" N
2 2
. 1 1 1 1 1
3. Toc d§ quay cua proto: |— +— =—-hay -+ —5=—
P AuaAy ciap | P d nS ni n}

CHUONG IV: DAO PONG VA SONG PIEN TU
CHU PE 1: MACH DAO PONG

1. Mach dao dgng: Cudn cam c6 do tu cam L méc ndi tiép voi tu dién c6 dién dung C thanh mach dién
kin (R=0)

So dd mach L«

Mlach L.C hoat dSn gz dura
trémn hidén twomn g tur CAar

2. Cac biéu thire:
a. Biéu thic dién tich: |q = g, cos(at + ¢)

q
= % = Eocos(a)t +¢) =U, cos(at + @)

b. Biéu thirc dién ap: |u

o . T
b. Biéu thirc dong dién: |i = 1, cos(at + ¢ + E)

d. Cam ung tur: |B = B,cos(wt + ng—%)

Trong do: |»=—=_|1a tan s6 goc

T = 27J1C = 2730 | chu ky riéng

0

1
27\ LC

la tan so riéng

q L
1, = @, = LLOC UO=EO=EO=COL|O=|O\/2




Nhén xét:
- Bién tich q va dién ap u luén cung pha véi nhau

- Cuong do dong dién i ludn sém pha hon (q va u) mot goc %

- Cam tng tur B luén sém pha hon (q va u) mdt goc %

3. Niang lwgng dién tir: Tépg nang lugng dién trudong tu dién va nang lugng tir truong trén cudn cam
goi la nang luong dién tr BAO TOAN

y A s 1 1 q 1
a. Nang lwgng dién tir: |\ W=W, + W, WZECUOZ ZEqOUO =%=§LI02
b. Niing lwong dién truong: |W, leuzzlqu:q—z W =q—§COSZ(a)t+g0)
* g 14 g . g' d 2 2 2C d 2C

1 . 2
c. Niing lwgng tir truong: | W, =3 Li? =2q—éSIn2(a)t+go)

d. Khi niing lrgng dién bing n lan niing lwong tir:
W, =nW,
W =W, +W,

>:>(n+1)Wt :W:>(n+1)%Li2 :%Lljzi:i

Io
n+

Nhén xét: Mach dd c6 tan s6 goc o, tan s £ va chu ky T thi W4 va W, bién thién voi tan sé goc 20, tan

7

s6 2f va chu ky TE

e. Su twong tu giira dao dong co' va dao dong dién

bai ig‘?’ng Pai lugng dién Dao dong co Dao dong di¢n
Toa do X dién tich x’+®2x=0 qQ”+w?q=0
. ) 1
Van toc v | cuong do dong dién | = % = ﬁ
Khoi do6 tu cam L X = Acos(mt + @) = qocos(wt + @)
lwong m O T = ot+e g = QoCos(ot + @
hich dao dié . .
Do cliing ngime daoldlen v=x"=-0Asin(ot + @) | i=q’=-wqosin(ot + @)
K dung c v = @Acos(et + @+ 1/2) | i = wgsos(wt + g+ w/2)
Luc F hi¢u dién thé u N = 4 () 0F = +(~)’
[0 (0]
Hé s6 ma A 2 q 2
t, = - = - = — = L
St |1 biéntro R F = -kx = -mw*x u C wq
Dbong N _1 2 1l
; Wa==mv WL = =Li
niing Wa NL tr truong (WL) 4= L=
Thé ning NL dién truong _1,0 _q
¥ Wi = = kx Wc =—
Wi (W) T3 “7oC

4. Cong suiat: Mach dd c6 dién tro thuan R # 0 thi dd s& tit dan. Pé duy tri dd can cung cip cho mach

mot nang lugng c6 cong suat:

1R »*C?U; R UZRC
2 2L
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5. Chii y: Quy wéc: q > 0 ing voi ban tu ta xét tich dién duong thi i > 0 tmg véi dong dién chay dén
ban tu ma ta xét.

+Néu C1// C; (C,=C, +C,) hay L1 ndi tiép L thi

fl f2

JEE+ 17

+ Néu C1 néi tiép Cz (¢ - €2 ) hay Li song song Lo thi
C

f = SA=\L+ 2= (T = T2 +T7

1+ 2

e [P
f=Jf’+f |=2l=F—= | ==
— A+ VI +T

, i2 u2 i2 q2
+ Co6 thé str dung cac cong thirc: | -+ — =L —+— =1

| U | q

0 0 0 0

+ Thoi gian dé tu phong hét dién tich 1a T
4
+ Cur sau thoi gian T nang lugng dién lai bang nang lugng tir.
4

+ Thoi gian tir lic Imax dén lac dién ap dat cuc daila 1+
4

+ Khi vat qua VTCB x = 0 thi van tdc dat cuc dai vmax, nguoc lai khi & bién, xmax = A, vV = 0. Tuong tu,
khi g= 0 thi i = lovakhii=0thiqg=Qo.

@ Dic biét nén van dung su twong quan giita dddh va chuyén dong tron déu dé giai quyét cac bai toan
lién quan dén thoi gian chuyén dong.

+ Miac mach LC vao DC thi E va mac AC thi dién ap Uo = E

6. Tuxoay: |C=C, +a

Tinh di¢n dung ciia tu khi tu xoay 1 goc & Ia: Zci = e o
180

1 1

1 i+fm_7ma_; bk: Zco < Zca
Z. Z, 180

Truong hop nay la C1 <C <Cz vakhi do Zc2 <Zc <Zc1

Néu tinh cho dién dung: Ci=C1 + C.=C, ,  Dieu kién: C2> Cy
180 '

Cong thirc tong quat cua ty xoay la: 1 _

CHU PE 2: PIEN TU TRUONG

1. Pién trwong xoay: c6 cac duong strc 1a cac duong cong Kin, bao quanh cac duong strc cua tir truong
(cac dudng stre khong c6 diém khoi dau ciing nhu diém két thic: Khac v6i duong stre cua dién truong
tinh)

Tai bat ctr noi ndo, khi c6 su bién thién cua dién truong thi déu xuat hién tir truong va nguoc lai.
2. Twr truwedng xo04dy c6 dudong suc cua tur truong bao gio cling khép kin

CHU PE 3: SONG PIEN TU

1. Séng dién tir: 1a dién tir trudng lan truyén trong khong gian
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- Tir trudng (_B-)
Dién
trudng(gE)

~3255%F

szt
S35
~l

~as5333

a. Pic diém song dién tir:
- S6ng dién tir lan truyén duoc trong chan khong véi toe do ¢ = 3.108 m/s
- S6ng dién tir 1a song ngang do no co6 2 thanh phan 1a thanh phan dién E va thanh phan tir B vuéng
gbc véi nhau va vuong goéc véi phwong truyéen song.
+ Céac vecto E, Bvav lap thanh 1 tam dién thuan: xoay dinh éc d@é vecto E tring vecto B thi chiéu

tién cuia dinh éc trang véi chiéu ciia vecto V.

+ Cac phuong trong khong gian: neu = chung ta o mat dat, huwong mat ve
phuwong Bdc, luc do tay trdi chung ta o huong Tay, tay phadi o hudéng Dong.
Bic

Vi vdy: néu gia sir vecto'E dang cuc dai va hwéng vé phia Tay thi

vecto B ciing cwe dai (do cing pha) va - -péng huong ‘ié phia Nam (nhw hinh vé).

- Dao dong cua dién trudong va tir trueomg tai 1 diem luon dong pha.

- Ciing ¢6 céc tinh chat giébng nhu song co hoc: phan xa, khuc xa, giao thoa.
Truyén tot trong cic moi trudng thuong Nam theo thr ty: Chan khéng > khi >
16ng > rin. Khi truyén tir khong khi vao nuée: f khong doi; v va A giam.

- Song dién tir mang nang lugng.
- Song dién tir budc song tir vai m dén vai km dung trong thong tin vo tuyén goi 1a song vo tuyen.

b. Sw truyén séng vo tuyen trong khi quyén: Khong khi hap thu manh séng dai, song trung, séng cuc
ngén; S6ng ngan phan xa tot trén tang dién Ii.

Tén song Buéc séng A Tan s6 f
Song dai Trén 3000 m Dudi 0,1 MHz
Séng trung 3000 m + 200 m 0,1 MHz + 1,5 MHz
S6ng ngan 200m =10 m 1,5 MHz + 30 MHz
Séng cuc ngan 10m-+0,01 m 30 MHz + 30000 MHz

¢. Bu6e séng ciia séng dién tir: |4 = 27(3.10°)y/LC
Van tdc lan truyén trong khong gian v = ¢ = 3.10°m/s
May phat hodc may thu song dién tur sir dung mach LC thi tan sb song dién tur phat hoac thu duoc
= tan so riéng.

Budc song ciia séng dién tir | 4 = % —22v/LC = 21

CHU PE 4: NGUYEN TAC THONG TIN LIEN LAC

1. Nguyén tic chung:

a. Phai dung song dién tir cao tan dé tai thong tin go1 la song mang

b. Phai bién diéu cac song mang: “Tron” song 4m tan voi song mang

c. O noi thu phai tach song 4m tan ra khoi song mang

d. Khuéch dai tin hi¢u thu duoc.

2. So d6 khdi mot may phat thanh: Micro, by phat song cao tan, mach bién diéu, mach khuéch dai va
ang ten.

3. So d6 khdi mot may thu thanh: Anten, mach khuéch dai dao dong dién tu cao tan, mach tach song,
mach khuéch dai dao dong dién tir am tan va loa.
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So d6 khoi ciia may phit thanh vé tuyén dién don gian:

May phét May thu

o ~ CHUONG V.SONG ANH SANG
CHU DE 1: SONG ANH SANG

Dang 1: Pai cwong vé séng anh sing

1. Swr tan sic 4nh siang

a. Thi nghiém: 7 mau chinh: dd, cam, vang, luc, lam, cham, tim (tia dé I¢ch it nhét, tia tim 1éch nhiéu
nhat).

b. Anh siang don sic: 4nh sdng c6 mot mau nhat dinh va khong bi tan sic khi qua ling kinh goi 13 anh
sang don sic (dic trung 13 tan s f)

c. Anh sang trang: 13 tip hop cia rat nhiéu cic anh sang don sic c6 mau bién thién lién tuc tir do dén
tim.

d. Chiét suét cia méi truong trong sudt: phu thudc vao mau sdc cua anh sang don sdc, 1on nhét dbi
v6i tia tim va nhé nhat déi véi tia do; Goc cua tia do 1a nho nhét, tia tim 13 16n nhat

. \ <A A /1
Trong CK|,_clc= 3.10%my/s, trong mdi truong chiét sudt n: |2/ ==
f n
(4 A C
* Chiet suat: [N =—|=
v

* Goc léch giira cac tia: |[D = (n, —n,)A| A: goc chiét quang

* Bé rong diy quang pho trén man: \L =d(n— nd)A‘ d: khoang cach tir lang kinh dén man

e. Ung dung: Giai thich hién twong ty nhién (cau vong, quang...); ing dung trong may quang pho ling
kinh
% Chuy: + Tén sac lién quan dén cau vong

+ Chiét suat cua 4nh sanh d6 13 nho nhat, 4nh sang tim 1a 16n nhat.

+ Géc clia tia d6 1a nho nhat, tia tim 13 16n nhat

+ Song truyén tir moi trudng nay sang moi trudng khac thi chu ki va tan s khong doi, con van te va
budc song thay doi.

+ Tir méi truong c6 chiét suat nho sang moi trudng c6 chiét suat 16n thi van téc va bude song gidm va

nguoc lai.
+ Chiéu as tir moi truong chiét quang kém ny sang méi trudng chiét quang hon n2 (N1 < nz) &s nao co
budc song 16n hon s& 1éch xa phap tuyén hon va nguoc lai.

2. Giao thoa anh sang
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a. Hién twong nhiéu xa anh sang 1a hién tuong anh sang khong tuén theo dinh lut truyén thang, quan
sat dugc khi anh sang truyén qua 16 nho hodc gan mép cac vat trong sudt hodc khong trong sudt. La hién
tuong truyén sai léch so véi su truyén thang khi anh sang gap vat can

% ¥ nghia: Chimg minh 4nh sang c6 tinh chit song
b. Hién twong giao thoa: 13 hién tugng 2 séng dnh sang két hop khi gip nhau s& giao thoa v&i nhau, tao
thanh cac van giao thoa (hai séng cing budc cung phuwong va do 1éch pha khong doi)
Thi nghiém Y-ang: Ching minh 4nh sang c6 tinh chét séng, 13 co s& do budc song anh sang; giao thoa
lién quan t6i: giot diu, mau sic dia CD, bong bong xa phong. ..
Két qud thi nghiém va gidi thich:
Xuét hién nhirng vach sang va nhiing vach t8i ndm xen k& nhau mot cach déu din
+ Vach sang: 1a do 2 song anh sang gip nhau ting cudng 1an nhau
+ Vach téi: 1a do 2 s6ng anh sang gip nhau triét tiéu 1an nhau

16 thir 5, k=4 — | N
—> Séng thir 4.k = -4, bac
161 thir 4. k=3 —
—> Sang thir 3, k = -3, bac 3
161 thir 3. k=2 —|
| > Sang thir 2. k = -2, bac 2
Téi thir 2. k=1 — | -
—> Sana thir 1, k =1, bac 1
161 thie 1. k=0 — || GGG
—>Vansana TT. k=0
1éi thte 1, k= 0 — | -
—> Sana thir 1,k =1, bac 1
T6i thir 2, k=1
Sang thit 2. k= 2. bac 2
T6i thir 3, k= 2
—> Sang thir 3, k= 3. bac 3
1éi thir 4, k= 3 —| | G-
—> Séng thir 4. k= 4. bac 4

téi i 5, k= 4 —

3. Khodng van, vi tri van sang va toi:

a. Khoang van la khoang cach gitra hai van sang lién tiép hoac hai van toi lién tiép |i = —| = Khoang

cach giita n van sang hoic t6i lién tiép c6 (n — 1) khoang van.

b. Vi tri van sang: + Hiéu duong di: |d, —d, =kA4

+ Vi tri vin sang: |x, = kﬂ =Kki
a

Van sang bac n ing voi: k =n (k = 0: VS trung tam)

c. Vi tri van tbi: + Hiéu duong di: d,—d, = (k +%),1
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+ Vi tri van toi:

1,4D _
2" a

X, = (k+

(k +3)i

1

2

4. Buéc soéng va mau sic anh sang:
- Mbi anh sang don sic c6 mdt bude song A xac dinh (tan sé ) xac dinh.
- Moi 4nh sang don sic ma ta nhin thiy c6 0,38 um <A < 0,76 pm

- Anh sang mit trdi co budce song tir 0 dén o«

Y 7 BUGC \ 7 B r r 7\‘
Mau &s s6ng . (um) Mau &s | Budc songi (um)
b 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
5. Cong thirc vé ling kinh, tan sic anh sang
sini, =nsinr,
sini, =nsinr,
e Truong hop téng quat: | A = L+,
D=i+i,-A
I, =Nnn
I, =N,
o Truong hop goc nho (A, i): | A =T, + T,
D=(n-1A

Dang 2: Xac dinh vi tri van sang, van toi, khoang van.

1. Khoang van 1a khoang cach giira hai van sang lién tiép hoac hai van toi lién tiep |i

M_

cach giita n van sang hoic t6i lién tiép co (n — 1) khoang van.
+ As chiéu trong khong khi c6 khoang van 1 thi trong méi truong trong sudt cé chiét suat n thi

LHay}L':izi:E
n n A v
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2. Vi tri van sang: + Hiéu duong di: |d, —d, =k4
+ Vi tri vin sang: |x, = k@ =ki
a

Van sang bac n &ng véi: k=n (k = 0: VS trung tam)

3. Vi tri vén tdi: + Hiéu duong di: d,—d, =(k +E),1
2

1, 1D

+ Vi tri van sang: |x, = (k +§)7 =
a

(k +%)i

Van t6i thir n &ng véi: k= (n - 1)

: . D
Dang3=Bér6ngquangphﬁb@c|AXF:;;OQ%:-ky%)

@ Khoang cach cuc dai va curc ti€u giira hai vian sdng va van toi cung bac

Xy = SM (k-05),]

D .
AX.. = g[kﬂ.d —(k—0,5)4]|: néu hai van cung phia

D .
AX . = g[kld + (k —0,5) 4 ]|: néu hai van khac phia

Dang 4: Tai M c6 toa d xm 12 van sang hay toi:

, | X
@. Néu TM:k thi do 1a van sang bac k
< | X 1 .
@.Néuf'\":k+§thid(’)lévﬁntéibéck+l
|

Dang 5: S6 van trén bé rong vang giao thoa truwong L va trong khoang MN:

. -L L
a. Vung giao thoa trudong L: - SO van sang: e <k < 5
i i
- S6 van tbi: _—!_Sk+E££_ k =sd van
2i 2 2

Cach khac
Goi L 1a bé rdng cua truong giao thoa trén man.

. L
- Lap ti s6: —
P
A _ A - |— A _ A Ao L
- SO van sang: Ny =2 5 +1 - S0 van toi: N, =2 ?+0,5
[ |

Vé’i[ ]lz‘l lay phan nguyén ciia biéu thirc bén trong dau ngoic vudng.
Vidu: [2,7]=2; [2,2]=2

b. Trong khoang MN: - Van sang:




A A XM 1 XN A A
-Van toi: |-~ <K+—=<—| k=50 van
i 2 i

SO0 van = s0 van sang + sO van toi
Dang 6: Tim so as don siac cé budc song A'bac k’ trung véi as don sac ¢6 buéec séng A bac

k

a. Cho hai van trung nhau, suy ra A', bién luan tim k’
b. Néu biét vi tri va thir bac thi suy ra A ro1 bién luédn tim k
+ Tim gioi han cua K:

X.a
*van sang: [k < == .y > %8 |I=> A==
ﬂtim'D ﬁvdo-D kD
, a X,.a X.a
* Van t6ic k< 20,5k > 22 5|l A=
Vin toi. - jﬁo_D (k+0,5)D

Dang 7: Su triung nhau ciia cic birc xa, vi tri gan van trung tim nhat, s6 van trung nhau
a. Van sang trung nhau: k4, = k,4, = K;4;...
Pic biét: Néu trong thi nghiém Young ding hai as c6 budc song khac nhau thi khoang cach hai
van sang trung nhau dugc xem nhu khoang van|i’ = AX ;. = kl% =k, }“ZD

* So&vad sang = [_E+1]+ (_EHJ - soavotri truag
[

1 I2

_Lt 2+1
2 X o on

2+1

lag phaa nguyea (

* Soavotri truag =

hoaé |lag phaa nguyea 2L

-l 2'2

b. Tinh s6 vin ciing mau va vi tri ciing mau trong trudng giao thoa khi chiéu nhiéu birc xa
@ SO van cung mau trong trudng giao thoa:
+ Tinh cac khoang van i, iy, iz...

LAY
i, 4, b : o
+Lap tisd: |9 ﬂj = Iy = bdi; =a'di, =bci; =...
b _ A4 _c
i, A4, d

Trong d6 a’, b, ¢, d 12 nhitng hang s6 tdi gian

+ 86 van cling mau trong truong giao thoa L: [N =

+ SO van cung mau voi van trung tam: [N =

trung

@ Vi tri trung mau trong truwong giao thoa: Xn = N.itrung
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Trong d6 n 1a s vi tri trung (n = 1,2,3...)

CHU DPE 2: CAC LOAI QUANG PHO

I. May quang pho: La dung cu ding dé phan tich chim anh sang phirc tap tao thanh nhiing thanh phan
don sic
* Méy quang phd gdm c6 3 bd phan chinh:
+ Ong chuan truc: dé tao ra chum tia song song
+ Hé tan sac: dé tan sic anh sang
+ Budng tdi: dé thu anh quang phd
* May quang phd hoat dong dua trén hi¢n twong tan sic as

>

II. Cac loai quang pho:

QP Vach lién tuc QP Vach PX QP Vach HT
La QP gbém cic
La QP gdém nhiéu dai mau | vach mau riéng 1¢, | La QP lién tuc bi thiéu 1

I?!ll:il; tr d6 dén tim, ndi lién ngdn cach nhau s6 vach mau do chat khi
g nhau mdt cach lién tuc bang nhiing | hay hoi kim loai hap thu
khoang toi.
A Céc chét ran, chat long va Caf: qcl?at ktu hi}y bam ,khl.Ah . ho;l Kim
Nguon X A Z, 1> 1. | hoi & ap suat thap | loai c6 nhiét d0 thap hon
. chat khi ¢ &p suat 16n bi |, ., . . A A A ,
phat bi kich thich nong | nhi¢t d6 ngudon sang

nung nong. sang. phat ra QP lién tuc

- Khong phu thudc ban
chét cua vat, chi phu thudc
nhiét do cua vat.

- O moi nhiét do, vat déu
burc xa.

Tinh chét | - Khi nhiét d6 ting dan thi
cuong do buc xa cang
manh va mién quang phd
lan dan tir birc xa ¢6 bude
song dai sang buc xa cé
budc séng ngan.

Nguyén t6 khac
nhau c6 quang phd
vach riéng khac
nhau vé sb luong
vach, mau sic
vach, vi tri vach va
cuong dg sang cua
vach — QP vach
dac trung riéng cho
nguyén to

- O mjt nhiét do xac
dinh, vat chi hap thy
nhitng birc xa ma no co
kha nang phat xa, va
nguoc lai.

- Céac nguyén t6 khac
nhau c6 QP vach hép thu
riéng dac trung cho
nguyén t do.

Xéc dinh thanh phan (nguyén t6), ham luong

( Do nhiét do cua vat AR A ~
Ung dung 0 nhigt o cua va cac thanh phan trong vat.

CHU DE 3: CACTIA

Tia hong ngoai Tia tir ngoai Tia X
- La séng dién tir cO | - La séng di€n tir c6 budc
budc séng dai hon 0,76 | sébng ngan hon 0,38 pm | LA séng dién tir co budc song tir
pm (do) (tim) 10®m + 10Mm (ngin hon budc
- La blrc xa khong nhin | - La btic xa khong nhin | song tia tir ngoai)
thiy nim ngoai ving d6 | thdy ndm ngoai viing tim

Pinh
nghia
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Ngudn
phéat

Moi vat & moi nhiét do
(T>0K); 10 than, 1o dién,
den day toc...

Chay: Tva>Tmai truong

Céc vat bi nung néng dén
trén 2000°C; dén hoi thuy
ngan, hd quang dién c6
nhiét d6 trén 3000°C...

- Ong ronghen, dng cu-lit-gio

- Khi cho chum tia e ¢6 vén tbc
16n dap vao mot ddi am cuc bé‘mg
kim loai khé noéong chday nhu
vonfam hodc platin

- Tac dung nhiét
- Gay ra mot s6 phan ung
hoéa hoc

- Tac dung 1én phim anh

- Lam ion hoa khong khi

- Gay ra phan Ung quang
hoa, quang hop

- Kha nang dam xuyén (kha nang
dam xuyén phu thudc vao budc
song va kim loai dung lam ddi
am cuc)

- Tac dung manh 1én phim anh,

dong tim muc tiéu,
camera hong ngoai, Ong
nhom hong ngoai...)

Tinh |- Co6 thé bién diéu duogc | - Tac dung sinh 1i: hay diét | 1am ion hoa khdng khi.
chit | nhu song cao tan té bao da, diét khuén. .. - Tac dung 1am phat quang nhiéu
- Gay ra hién tuong |- Géy ra hién tuong quang | chat.
quang dién trong mot sb | dién - Gay ra hién tuong quang dién &
chat ban dan - Bi nu6c va thuy tinh hap | hau hét kim loai.
thu rit manh - Tac dung diét vi khuan, huy
diét té bao.
- Say kho, sudi am - Khir tring nudc udng, | - Chiéu dién, chup dién dung
- Piéu khién tir xa thuc pham trong y té dé chan doan bénh.
- Chup anh bé mat Trai | - Chira bénh coi xwong - Chira bénh ung thu.
U DAt tir vé tinh - Xac dinh vét ntrc trén bé | - Kiém tra vat dac, do bot khi,
ng A A \ - . . e , . .
dung | Quén sy (tén lua ty | mat kim loai vet nit trong kim loai.

- Kiém tra hanh li hanh khéch di
may bay.

% Dung cu phat hién:
+ Tia hong ngoai — tia tir ngoai: h¢ tan sac va cap nhiét dién
+ Tia X: ong cu — lit — gio (nha vat 1i hoc Ronghen tim ra)

4. Thang song dién tir: S6ng vo tuyén, tia hong ngoai, anh siang nhin thy, tia tir ngoai, tia X va tia
gamma déu co6 cung ban chat 1a song dién tir, chi khac nhau vé tan so6 (hay) bude song nén co tinh chat,
tac dung khac nhau va ngudn phat, cach thu chung cling khac nhau

Tia Tia Tia Anh Séng Tia Séng
Gamma ‘ X ‘ T Ngoai ‘ Nhin Thay ‘ Hong Ngoai ‘ V6 Tuyén
107" m 10° m 0,38 um 0,76 um 107 m
----- BOT-----
@ Bai tap Tia X (tia Ronghen), ng Culitgio:
1
1. Theo PLBT niing lugng: eUak = > m.v®
. 1,
Khi Uak — Uo — V — Vmax (Wamax )< [6.Uo = Eme.vmax
hc

2. Trong dng Culitgio: -—

max

%rnv2 = er = hfmax =

min

Page 38



(Pién ap gitra hai cyc ctia 6ng: Uak )

2eU . 2.eU
—> V= A VA Vimax = 2
me me

Aq N.e
At At

3. Cong suét téa nhiét: |P = Ul

4. Nhiét luong toa ra: ; (me=9,1.10% kg, e = 1,6.101%)

CHUONG VI: LUQNG TU ANH SANG

CHU PE 1: HIEN TUQONG QUANG PIEN NGOAI

1. Hién twong quang dién: Hién twong 4nh sang lam bat cac electron ra khoi bé mat kim loai goi 1a
hién tuong quang dién (ngoai).
2. Pinh luit vé giéi han quang dién: Ddi voi kim loai, anh sang kich thich phai c6 budc song A ngan

hon hay bang gi¢i han quang dién A, cua kim loai d6 méi gay ra hién tuong quang di¢n: (A < 4,

3. Cong thirc Anhstanh vé hién twong quang dién:

a. Cong thirc Anhxtanh: | = hf = — = A+ EmVo max

Chu y: ftang thi Wq tang; A tang thi W4 giam

b. Cong thoat: |A = hel s cong thoat ctia kim loai ding lam catdt

4
+ Ao la gi61 han quang dién cua kim loai dung lam catot
+ Vomax 12 Van toc ban dau

+f, A 14 tan s, budc song cua as kich thich

c. Pong luwgng: p = £ |d. Knéi lwgng: |m = c_gz
C

4. Thuyét lwgng tir anh sang:
+ Gia thuyét Plang: Luong nang luong ma mbi lan nguyén tir hay phan tur hap thu hay phat xa c6

gia tri hoan toan xac dinh va bang hf, trong d6: f 13 tan s clia 4nh sang bi hap thu hay dugc phat

ra, con h 1a 1 hing sé.

+ Luong tir ning lwgng: |¢ = hf = h.%

Véi: h =6,625.107* (J.5): goi 14 hing s Pling.
+ Thuyét hrgng tir anh sing
- Anh sang dugc tao bdi cac hat goi 1a photon.
- Vi as ¢o tan s6 f, cac photon déu giéng nhau va ¢ nang lugng = hf.
- Trong chan khong cac photon bay véi van toc ¢ = 3.10°m/s doc theo céc tia sang
- M&i 1an 1 nguyén tir hay phan tir phat xa hodc hap thu 4nh sang thi chung phat ra hay hap thy 1 photon.
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Chi ¢6 pho ton & trang thai chuyén dong, !{hong c6 pho ton ding yén
5. Ludng tinh séng hat ciia anh sang: As vira c6 tinh chét song vira c6 tinh chit hat. Vay anh sang c6

ludng tinh song - hat.
Chuy:

+ Hién tuong giao thoa: chimg minh 4nh sang c6 tinh chit song.
+ Hién tugng quang dién: ching minh anh sang c6 tinh chat hat.

+hc =1,9875.102°
+1eV =1,6.101%

6. Tia Ronghen (tia X): Budc song nho nhat cia tia Ronghen:

Trong do:, — m_V _

leju +

2

+U la dién ap glua andt va catdt

+vlavan toc electron khi dap vao déi catdt

+ Vo 13 vén tdc cua electron khi roi catdt (thuong vo = 0)
+m = 9,1.10% kg 1a khéi lugng electron

7. Dé dong quang dién triét tidu thi Uak < Un (Un < 0), Un goi la dién 4p ham:

A

min

he
Wd‘

2 Lo X
MY% |1a dong nang electron dap vao doi catot.

mv; mv’
8. Bio toan ning lugng: %+|eUAK|:_
1 1
, — -
U, W V A A
eUh:Emvzzm—A 1oL 5 [t [V 4
2 A A A U, W v, 1 1
—— St
fioég naég
1 0

0:

f—f

2 0

f—f

1 0

leU,

|_mv

Omax

Lay Ur>0 thi d6 1a do 16n.

9. Xét vat co lap ve dién, co dién thé cuc dai Vmax va khodng cach cuc dai dmax ma electron cd trong

dién truong can c6 cuong do E duogc tinh theo cong thirc:

10. Hiéu suit lwong tir (hiéu suit quang dién)

a. Hiéu suit lwong tir: H

=" 100%

My

+ e 14 s6 electron quang dién but khoi catét trong khoang tgian t.
+ np 1a s6 photon dap vao catot trong khoang thoi gian t.

b. Cong suit birc xa: |P =

nyé
Tt

¢. Cuwong do dong quang dién bio hoa: ||

11. Ban kinh quy dao ciia electron cd trong tir trwong déu B:

electron vira roi1 khoi catot thi v = vomax

Khi

12. Dién tich:

a. Pinh luét Cu-16ng:

V1B =sing=1= R=Teom
B
F:"Lq;rqu
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£

b. Cuwong do dién trudong:

¢. Lwc Lo-ren-xo ¢6: f, = ‘CI‘VB sina

o q: dién tich cua hat (C), v: van tdc cua hat (m/s), « = (V, B)
o B:cam tng tir (T), f, : luc lo-ren-xo (N)
Néu chi c6 lwe Lorenzt tac dung l1én hat va o = (V,B) =90° thi hat chuyén dong tron déu. Khi vat
2 A . mv
chuyén dong tron déu thi lyc Lorenzt dong vai tro 1a lyc hudng tim. Ban kinh quy dao: |R = m

Luwu y: Hién tuong quang dién xay ra khi dugc chiéu dong thoi nhidu bue xa thi khi tinh cac dai lugng:
Van toc ban dau cuc dai vomax, dién ap ham Uy, dién thé cuc dai Vmax...d€u duoc tinh g voi birc xa co
7\,min (hOEIC fmax)

* Trong dién truong déu: gia toc cua electron |5 - F _ —¢E
m, m,
N A , L o n .z o n F  eBv| |
* Trong tir truong déu: luc Lorentz dong vai tro lyc hudng tam, gia toc hudng tam ja = — = ——|, ban
m, m,
m.v 2 -

e

eB
* Puong di dai nhat cta electron quang dién trong dién truong:

N
kinh quy dao R = , trong d6 v 1a van toc cua electron quang dién, v | B

0 - ; mv¢,.. = - eEd

CHU PE 2: HIEN TUQNG QUANG PIEN TRONG

1. Hién twgng quang dién trong: Hién tuong as giai phong cac electron lién két dé cho chiing tré thanh
electron dan dong thoi tao ra cac 16 tréng cung tham gia vao qua trinh dan dién, goi 13 hién tuong quang
dién trong

* Piéu kién: |4 < 4| ( Ao nam trong ving anh sang hong ngoai).

2. So sanh hién twgng quang dién trong va quang dién ngoai:
* Giéng: As lam bt céc electron ra khoi lién két, co gidi han quang dién xac dinh
* Khéc nhau:
- Hién twong quang di¢n ngoai: Bit cac electron ra khoi kim loai, gioi han quang dién nim & ving tir
ngoai
- Hién twong quang dién trong:
+ Giai phong céc electron lién két thanh céc electron dan chuyén dong trong chét ban din
+ Gi6i han quang dién c¢6 thé nim & ving hong ngoai
3. Hién twgng quang din: 12 hién tuong giam dién tro sudt, tirc 1a ting d6 dan dién cta ban dén, khi co
anh sang thich hop chiéu vao ban dan.
* Chat quang din: Chét din dién kém khi khong bi chiéu sang va tro thanh dan dién t6t khi bi
chiéu 4nh sang thich hop.
4. Quang tré:
- Dinh nghia: La dién tr6 lam bang chat quang dan
- Cdu tgo: gdm 1 soi diy bang chit quang dan gan trén mot dé cach dién
Chu y: Dién tré clia quang dién tré c6 thé thay doi tir vai megadm khi khong duoc chiéu sang xudng
dén vai chuc 6m khi dugc chiéu sang
- Nguyén tic hoat déng: dua trén hién twong quang dién trong.
- Ung dung: dugc lap véi cac mach khuéch dai trong cac thiét bi diéu khién bang anh sang, trong cac
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may do anh sang.
5. Pin quang dién:
- Pinh nghia: Li ngudn dién trong d6 quang ning dugc bién doi truc tiép thanh dién nang.
- Céu tgo: gdm 1 tim ban dan loai n, bén trén c6 phi 16p mong ban dan loai p. Mit trén cung 1a 1 16p
kim loai mong, trong sudt v6i anh sang va dudi cing 1a 1 dé kim loai. Gitra n, p hinh thanh 16p tiép xuc
p-n, 16p nay ngan khong cho e khuéch tan tir n sang p va 16 tréng khuéch tan tir p sang n (16p chin)
- Nguyén tic hoat dpng: dya trén hién tugng quang dién trong
- Ung dung: ngudn dién cho ving sau, vung xa, hai ddo, vé tinh nhan tao, may do anh sang, may tinh bo

tai...
6. Hién twong quang — phat quang: La su hip thu anh sang c6 budc song nay dé phat ra anh sang co
budc song khac.
a. Huynh quang va lan quang:

- Sw huynh quang: Anh sang phat quang bi tit rit nhanh sau khi tit anh sang kich thich.

- Swr 1an quang: Anh sang phat quang kéo dai 1 khoang thoi gian sau khi tit 4nh sang kich thich.
b. Pic diém ciia anh sang huynh quang: Anh sang huynh quang c6 budc song dai hon budc séng cia
anh sang kich thich.

CHU PE 3: MAU NGUYEN TU BO
1. Méu hanh tinh nguyén tir ciia Ro-ro-pho: O tim nguyén tir c6 mot hat nhan mang dién tich duong.
Xung quanh hat nhan cé cac éléctrén chuyén dong trén nhitng quy dao tron hodc elip. Bé tic ctia mau
nguyén tir Ro-ro-pho: khong giai thich dugc sy bén viing ciia hat nhan nguyén tr va sy hinh thanh
quang phd vach.
2. Miu nguyén tir Bo bao gdm mé hinh hanh tinh nguyén tir va hai tién dé ciia Bo
Hai tién dé ctia Bo vé ciu tao nguyén tir:

+ a. Tién dé ve cac trang thai dirng:

Nguyén tir chi ton tai trong mot s6 trang thai co nang luong xac dinh, goi 1a cac trang thai dimg, khi
O trang thai dung thi nguyén tor BO khong buc xa.

Trong cic trang thai dimg ciia nguyén tir, électron chi chuyén dong quanh hat nhan trén nhiing quy
dao c6 ban kinh hoan toan xac dinh goi la cac quy dao dung

+ b. Tién dé vé su birc xa, hip thu niing lwong ciia nguyén tir

Khi nguyén tir chuyén tir trang thai dimg c6 ning luong (E,) sang trang thai dirng c6 nang luong
thép hon ( E, ) thi n6 phat ra mot photon c6 nang lugng ding bang higu:

. hc E
E,-E,:|e=hf,=—=E,-E, nhan photdn —§— phat photon
hfmn A 4 hfmn
, E
Em> Eq

Nguoc lai, néu nguyén tir dang & trong trang thai dimg c6 niang luong E, ma hép thy dugc mot

photon co nang lugng dung bang hidu E -E_ thi no chuyén lén trang thai dimg cé ning luong cao

honE, .
1 1 1
. 3 . n Am An i . . 2 2
3. S0 vach nhiéu nhat = (n —1)5 . Budc song| 1 1 1 | Ne€u bai toan cho so cu thé, c6 thé
ﬂ’mn ﬂ’mi ﬂ’
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1

str dung cong thirc:
mn

1 1
=11.10" (5 -—)
n m

v6éi m > n (sai s6 0,001)

5. Ban kinh quy dao dirng thir n ciia electron trong nguyén tir Hidré: Véiro = 5,3.10"m
la ban kinh Bo (¢ quy dao K)

Quydao K L M N @) P
Ban
Kinh ro 4o 9ro  16ro 25r0 36ro
P n=6
@) n=5
N n=4
A Y _
M — > n=3
Pasen
V_ N A 4 A _
L HsH. Ha H., n=2
| ——
Banme
6. K " n=1 Céng thitc lién hé van tdc va ban kinh
BO L aiman
Mi_k_M
VZ rl nl
7. Nang lwgng electron trong nguyén tir hidro:
13,6 . *
E, =— ” (eV)| Voéine N,
----- BOT----- )
Thanh cong khong co budc chin cua ké lwoi bieng
----- BOT-----

CHU PE 4: SO LUQC VE LAZE

1. Laze 1a mot nguén sdng phat ra mdt chum sang c6 cuong do lon dya trén viéc ung dung hién tugng
phat xa cam ng.

Tia laze ¢6 4 dic diém: Tinh don sic cao, tinh dinh hudng, tinh két hop rét cao va cudng do 16n.

2. Nguyén tic: Dya trén hién twong phat xa cam Gng.

3. Ung dung laze:

Trong y hoc: Lam dao mo, chita 1 s6 bénh ngoai da

Trong thong tin lién lac: V6 tuyén dinh vi, truyén tin bang cap quang

Trong cong nghiép: Khoan, cit kim loai, compdzit

Trong tric dia: Do khoang cach, ngam dudng

ON TAP CHUONG VII. HAT NHAN NGUYEN TU

CHU PE 1: CAU TAO HAT NHAN

Dang 1: Xac dinh thanh phan ciu tao hat nhéin

1. Hat nhan: Hat nhin duoc cdu tao boi hai loai hat 1a proton (mp = 1,00728u; gp = +€) Va notron (Mn=
1,00866u; khong mang dién tich), goi chung la nuclon.
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Ki hiéu ctia hat nhan nguyén t6 hoa hoc X: [~ X

Z: nguyén tir s6 (S thtr tu trong bang hé théng tudn hoan = sd proton & hat nhan = sb
electron ¢ vé nguyén tur).

A: S6 khéi = téng sé nuclon.

N = A - Z: Sb notron

1
Ban kinh hat nhan: R = 1,2.10%°. A3 m

2. Pong vi: Ciung Z nhung khac A (cting proton va khac s6 notron)
Vd: Hidro c6 ba dong vi:
+ Hidro thuong H chiém 99,99% hidro thién nhién
+ Hidro néngf H con goi la do“céril2 D chiém 0,015% hidro thién nhién
+ Hidro siéu ndng?> H con goi 1a triti ;T
3. Khéi lwong hat nhan: Khéi luong hn rit 16n so v6i khdi lyong cia électron, vi vay khéi luong
nguyén tir gan nhu tap trung toan bo ¢ hn.

A ) 1 ‘. X .
Don vi khoi lugng nguyén tir, ki hidu: u = o khoi lugng cua dong vi Cacbon 2C

1u = 1,66055.10%"kg|

Theo don vi MeV/c% [1u = 931,5 MeV/c?  |(1eV =1,6.10"°J; 1MeV = 1,6.1013))
Vay khoi lwgng hat nhin c¢6 3 don vi: u, kg va MeV/c?

o Mot sé hat thuong gip

Tén goi | Ki hi¢u | Cong thirc Chi chu
Préton P P Hy-drd nhe
Doteri D °H Hy-dro nang
Triti T 'H Hy-dro siéu nang
Anpha o “He Hat nhan Hé li
Béta trir B e Electron
Béta B Ve Poozitron(Phan hat cua electron)
cong
Notron N 'n Khong mang dién
Notrind \% % Khong mang dién; m, =0;v=c

4. Luc hat nhan: Luc tuong tic gilta cadc nuclon goi 1a luc hat nhan. Luc hat nhan khong c6 cung ban
chat véi lyc tinh dién hay luc hap dan. Luc hat nhan 1a lyc twong tac manh chi phat huy tac dung trong
pham vi kich thuéc hat nhan (Béan kinh tuwong tac khoang 10°m).

Ch y:+ S6 nguyén tir c6 trong m gam: = % N,
+ 86 no tron c6 trong m gam: = (A— Z)% N,

T m
+ SO proton co trong m gam: = Z ry N,
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Dang 2: Hé thirc Anhxtanh, d§ hut khdi, ning hrong lién két, ning lwong lién két riéng va phan
tirng hat nhan
1. H¢ thirc Anhxtanh giira khoi lwong va ning lugng:

Véi ¢ = 3.108 m/s 14 véan toc s trong chan khong.
@ Khéi luong dong:m = m,
@ Mot hat c6 khdi lugng nghi mo, khi chuyén dong véi van tde v s& b dong nang la
Wa=W —Wp=mc?—moc*= 1 C€*—moc?

2
s

CZ

Trong d6 W = mc? goi 1a ning luong toan phan va Wo = moc? goi 1 ning luong nghi.
2. D) hut khéi cia hat nhén: \Am =Zmp+ (A -Z)mp - mx\
mx la khéi lugng hat nhan 2X

Ning lwong lién két:
Na

ng luong lién két riéng: 1a ning luong lién két tinh cho mét nuclon: Ning luong lién két riéng
A

3.
4.

cang 16n thi hat nhan cang bén vimg (khong qua 8,8MeV/nuclon).
5. Phan trng hat nhan:

C6 2 loai phan ung hat nhan: tu phat va kich thich

a. Phuong trinh phén dmg: ;* X, +,7X,—,°X,+,X,,

b. Cac dinh luit bao toan

+ Bao toan s nuclon (s6 khdi): lAl + A=Az + A4‘

+ Bao toan dién tich (nguyén tir s8): [Z1 + 2= Z3 + Z4

+ Bdo toan dong luong:

P, + B, = P; + P,haymy, +m,V, = myV; +m,V,

+ Bao toan ning lugng toan phan: Ky, +Ky, +AE=K, + Kx4‘

Trong do: AE 1a nang luong phan trng hat nhan
K, = tm?| 1a dong nang cd cua hat X

X2

+ Khoéng c6 dinh luat bao toan khéi lugng.
c. Nang lwong ciia phdn &rng hat nhan:

W = (m, - Mg, ).C2=0
W >0 < Myuse > Msay: Tda nang luong.
W <0 < Muuse < Msau: Thu nang luong

tr66a

@. Néng lwgng téa— Imol khi: |y = My w =nn,w,
A A A

m
@. Nang lwgng tao thanh m(g) hat X: (W = Y N,AE

CHU DPE 2: PHONG XA

Dang 1: Pai cwong vé phong xa
1. Hién twong phoéng xa: la qua trinh phan huy tu phat cua mot hat nhan khong bén vimng (tw nhién hay
nhén tao). Qua trinh phan hiy nay kém theo su tao ra cac hat va cé thé kém theo su phat ra cac birc xa
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dién tir. Hat nhan ty phan huy goi 1a hat nhan me, hat nhan dugc tao thanh sau khi phan huy goi 1a hat
nhan con.
2. Cac dang tia phong xa:

3. Pac tinh:
+ Phong xa 1a phan g hat nhan tda nang luong.
+ Phong xa mang tinh tu phat khong phu thudc vao yéu t6 bén ngoai nhu: nhi¢t do, ap suat...

4. Chu Ki bén ra: 1a khoang thoi gian dé ¥4 s6 hat nhan cua nguyén tir bién ddi thanh hat nhan khac.

Phéng xa Alpha («)

Phéng Béta: c6 2 loai la
B vap*

Phong Gamma (y).

Ban chat

La dong hat nhan Héli (/He)

B : la dong electron ( Je)
B*: la dong pozitron ( Je)

La song dién tir c6 A rét
ngan (A< 10™'m), ciing 1a
dong photon cd nang
lugng cao.

A A—4 4
S X =Y +,He

Rut gon: ax e, sy

T A A 0
B iix = A+ %

Vi du: “CH YN+ %e

Sau phong xa o hoac B
xdy ra qua trinh chuyén tu

P:lrl\rg;:g VZ: P [3+:;x_,Zf1Y+ge trang théai kich thich vé
R ssRa%;esRn+zHe _ Vi du: 2y 260 % trang thai co ban — phét
ut gon TRa—— TRn Con e ra pho ton.
Téocdd | v ~ 2.10'm/s. v ~ ¢ =3.108m/s. v =c=3.10%m/s.
Kha nang Manh nhung yéu hon tia £ . \
lonhéa | Manh o Yéu hon tia « va
. : N . |+ Pa 8
+ Di dugc vai cm trong | + Smax = Vai m trong khong tiaf)ar\r/laxuyzn, Iglinh h(fn
Khé niing | khong khi (Smax = 8cm); vai | khi, a va B. C6 the xuyén

dam xuyén

pum trong vat ran (Smax =
1mm)

+ Xuyén qua kim loai day
vai mm.

qua vai m bé-tong hodc
vai cm chi.

Trong dién
truong

Chay

Léch

Trong chudi phéng xa
o thuong kem theo phong xa
B nhung khong ton tai dong
thoi hai loai B.

Léch nhiéu hon tia alpha

Con co sy ton tai cua hai
loai hat

A Ay, 04, O M0
XY +les v notrino.

X s e g;phan notrind

Khong bi 1éch

Khong lam thay doi hat
nhan.

~In2 0,693
A4

T

A : Hang sb phong xa (s™)
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A va T khong phu thudc vao tac dong bén ngoai ma chi phu thudc ban chit bén trong cta chat
phong xa. ) ) )
5. Dinh luat phéng xa: SO hat nhan (khoi lugng) phong xa gidm theo qui luat ham s6 mii

- N
_ —At __ T _— 0]
2 T
= m
. —At T _ 0
m=mge = =my2"T = T
2 T
No, Mo: s6 hat nhan va khéi luong ban dau tai thoi diém t = 0.
N, m: s6 hat nhan va khoi luong con lai tai thoi diém t.
Am=m,—m
AN =N, —N
Am, AN :sd hat nhan va khéi luong bi phan ra (thanh chét khac)
Béang quy luit phan ra
t= T |21 | 3T 4T 5T

Sdhatconlai | No/2 | No/4 | No/8 No/16 No/32

S6 hat da phan ra| No/2 |3No/4| 7No/8 | 15No/16 | 31No/32

Tile¢ % dara 50% | 75% | 87.5% | 93.75% | 96.875%
Ti 1€ da ra &con
lai

1 3 7 15 31

Chay:

e . . . . _AN"
+ Khoi lugng hat nhan mai tao thanh: Am'=——_A
A

A’ 1a s6 khéi cta hat nhan méi tao thanh
+ Khoi lugng hat nhan con (chat méi tao thanh sau thoi gian t):

} A
A:OH Hoac mcon = Non ( NO - Nc.IaT)
Ane'l‘ A

+ Trong su phong xa o, xac dinh thé tich (khdi lwong) khi Heli tao thanh sau thoi gian t phéng

mcon = (mO - mc.la]')

xa.

t
AN'He=AN =No— N =No(1l-e ') =No(1-2 7)
+ Khoi lugng khi Heli tao thanh sau thoi gian t phong xa:
AN He

Mue = 4

A
+ Thé tich khi Heli duogc tao thanh (dktc) sau thoi gian t:

V:22,4%

NA
S NI A V0=22,4dm3
ANy oA

0
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+Néut<<T < e" <<1,taco AN = N,(1-1+At) = N At
In2

+ Thoi gian chiéu xa cho bénh nhan: |At' =e 7 At
+ Phan tram so nguyén tir (khoi lwgng) chat phong xa bi phéng xa sau thoi gian t phan ra

la:
AN 2t
hAN= T 100% = (1-e *').100%
0
%am= 2" 100% = (1-e*').100%

0
+ Phan trim so nguyén tir (khoi lrgng) con lai ciia chit phong xa sau thoi gian t

00N = N£.100% = e *'.100% | [%m = ﬂ.lOO% = e .100%
0 mO

CHU PE 3: PHAN UNG PHAN HACH VA NHIET HACH

I. Phan @rng phan hach: La phan ing trong d6 mot hat nhan néng v thanh hai hat nhan nhe hon (co6 $6

khéi trung binh) va vai notron.
SN+ S T > TIHAY () 4.

+ Notron chdm la no tron c6 dong nang dudi 0,01MeV.

+ MOdi hat nhan °3 U khi phén ri téa ra ning luong khoang 200MeV.

1. Phan @ng phan hach 1a phan Gng toa nang luong, nang luong do goi 1a nang luong phdn hach.

2. Phan ing phan hach day chuyén.

+ Gia so mot 1an phan hach c6 k notron dugc giai phong dén kich thich cac hat nhan **U tao nén
nhitng phan hach méi. Sau n 1an phan hach lién tiép, s6 notron giai phong 1a k"va kich thich k"phan
hach mdi

+ Khi k>1 thi phan ng phan hoach day chuyén duoc duy tri.

+ Khoi luong ti thiéu ctia chat phan hach dé phan tmg phéan hach duy tri goi 1a khoi leong téi han.
Pé xay ra phan tng phan hach thi khéi lugng chét phai 16n hon khéi lugng t6i han. (Pay 1a phan tng
caa bom nguyén tu).

3. Phan ing phéan hach khi ¢6 diéu khién.
Khi k = 1 thi phan tng phan hach day chuyén tu duy tri va ning lugng phat ra khong doi theo
thoi gian. DAy 1a phan tng phan hach c6 diéu khién dugc thyc hién trong cac 16 phan ing hat nhan.
IL. Phan vng nhiét hach: 13 phan tng trong d6 2 hay nhiéu hat nhan nhe tong hop lai thanh mét hat
nhan nang hon va vai notron.
eVidu: iH + ’H — jHe + ;n +17,6MeV
1. Pic diém:
+ Phéan tng nhiét hach 1a phaln 6ung tod niang luong.
+ Tinh theo mdi mot phan ung thi phin (mg nhiét hach toa ra ning lugng it hon phin tmg phan hach,
nhung tinh theo khdi lugng nhiean liedu thi phaln 6ung nhiét hach toa ra nang lugng nhiéu hon.
+ San pham cta p& nhiét hach sach hon (khéng c6 tinh phong xa)
2. Pidu kién dé c6 phan tmg nhiét hach xay ra:
+ Nhiét do cao khoang 100 triéu do.
+ Mat do hat nhan trong plasma phai du 1on.
+ Thoi gian duy tri trang thai plasma & nhiét d6 cao 100 triéu do phai du lon.
3. Nang lwgng nhiét hach:
+ Toa ra nang luong rat 16n.
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+ Langudn gdc nang lugng ciia hau hét cac vi sao.
4. Uu diém ciia ning lwong nhiét hach:

+ Ngudn nguyén liéu doi dao.

+ Phan tng nhiét hach khong giy 6 nhiém moi truong.

SO SANH PHAN HACH VA NHIET HACH

Phéin hach

Nhiét hach

Dinh nghia

La phan ung trong d6 mot hat nhan
nang vO& thanh hai hat nhan nhe hon
(c6 s0 khoi trung binh) va vai notron

La phan Gng trong d6 2 hay nhiéu hat nhan
nhe tong hop lai thanh mo{t hat nhan nang
hon va vai notron.

Pac diem

La phan ung toa nang lugng,

La phalin 6Ung toa nang lugng nhung it hon
phan hach

Dieu kién

k>1 7
+ k = 1: kiém soat duoc.

+ k > 1: khong kiém soat dugc, giy

bung nd (bom hat nhan)

- Nhi¢t do cao khoang 100 trié¢u do.

- Mat do hat nhan trong plasma phai du 16n.

- Thoi gian duy tri trang thai plasma ¢ nhiét
dd cao 100 tri¢u do phai du 16n.

Uu va nhuge

Gay 6 nhiém méi truong (phong xa)

Khong gay 6 nhiém méi truong.

II1. Nha may di¢én nguyén tir

. P.
+ Hiéu suat nha may: |H = (%)

tp

+ Tong nang lugng tidu thy trong thoi gian t:

+ S6 phan hach:

ARt

AN =—=
AE AE

+ Nhiét luong tod ra: |Q = m.g
q: nang suat téa nhiét (J/’kg)
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(Trong d6 AE la nang lugng tod ra trong mot phan hach)




