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CHUONG 1. DAO DPONG CO
CHU BE 1: PAI CUONG DAO PONG DPIEU HOA
1. Chu ki, tan sé, tan s6 gbc:
Chuky T (s)
- Khoang thoi gian dé vat thuc hién dugc mot dao dong toan phﬁn.
- Chu ky ciing 12 khoang thdi gian ngan nhat ma vt tro vé trang thai cii (vi tri cii va van tdc cii)

2n At . s
T="2 N (N 1a s0 dao dong toan phan thyc hi¢n trong thoi gian At)
(O]
A X X n \ A ‘n Ap in 1 o N
Tan so f (Hz hay s): S6 dao dong toan phan thuc hién dugc trong mot gidy |f = T = o = Ec
T
A A, 27
Tan so goc o (rad/s): o= ? = 2nf

2. Dao dong:
a. Dao ddng co 1& Chuyén dong qua lai quanh mét vi tri can bang.
b. Dao dong tuin hoan: Sau nhimng khoang thoi gian bang nhau (goi 14 chu ky) vét tro lai vi tri cii theo hudng cil.
c. Dao dong diéu hoa: 1 dao dong trong d6 1i do ciia vat 1a mot ham cosin (hay sin) cua thoi gian.
3. Phwong trinh dao ddng diéu hoa (li d9): x = Acos(ot + ¢)
Trong do :
-x: Lido (cm, m)
- A : Li do cuc dai (Bién d6) (cm, m)
- @ tan sb goc (rad/s)
- ot + @ : pha dao dong (rad) (x4c dinh trang thai dao dong)
- ¢ : pha ban dau (tai t = 0, do bang rad)
- L = 2A: Chiéu dai quy dao.
M&i chu ki vt qua vi tri bién 1 lan,qua céc vi tri khéc 21an (11an theo chiéu dwong va 11an theo chiéu am)

4. Phwong trinh van toc: 5. Phwong trinh gia toc:
\a = -@?Acos(ot + ¢) = @*Acos(ot + ¢+ 7) = -m2x|

. Vs
V = - @Asin(et + @) = ®Acos(ot + ¢+ —) = — -
2 +) a ludén hudng vé vi tri cn bang;

+) V ludn cung chiéu véi chiéu cd, vat cd theo chiéu +) 2 ludn sém pha 7 o véiv
duong thi v > 0, theo chi€éu am thi v < 0. 2

+) a va x luén ngwoc pha

+Vat 6 VICB (x=0): [amin=0

) Vit & VICB (x=0): M= 0A # Vit & bitn (x=#A): [alnac= oA
+) Vat & bién (x = £A): [V|min = 0;

A T "
+) v lué sém pha 3 $0 VOi x

2 2V v:ooa’?

6. Cong thirc doc lap: A" =X+ — vaA® = —+—

(0] 0
+ Ké vt 1éch khoi VTCB 1 doan roi budng (thd) = A
+ Kéo vat 1éch khoi VTCB 1 doan roi truyén v =X

7. Phwong trinh dic biét:

Bién do: A

p— + 31 p—
X = a £Acos(ot + ¢)| vdi a = const = Toa do VTCB: x = A

Toa d vt bién: x = a +A

X = a =AC0s?(wt+¢)| vdi a = const = Bién dé:% ; 0'=2m; ¢’= 20

8. Do thi ciia dddh:
- D6 thi cta li d6 14 duong hinh sin, clia van toc 1a mot doan thang, cua gia tc 1a 1 elip

- D6 thi van téc theo 1i d6 va gia tdc theo van toc 1a elip; gia tdc theo li do 1a doan théng

9. Méi lién hé giira cd tron déu va dddh: Dddh duge xem 12 hinh chiéu ctia mot chét diém chuyén dong tron déu
1én mot truc nam trong mat phang quy dao. Vi

At:%
(4]
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CHU DE 2: CON LAC LO XO
Con lic 10 x0: Gdm mdt vat nho khéi lugng m gén vao dau 10 xo do ctng k, dau con lai cua 10 xo duoc gilr cb
dinh, khéi lugng 16 xo khong dang ké
1. Phwong trinh dd: x = Acos(ot + @)
2. Chu Ki, tin sd, tin sb goc va dj bién dang:

\ , \ y O) k T 2 m f 1 k
+ Tan so goc, chu ky, tan so: AV EEN T L E T
& Y \/m \j Kk 2 \'m

+k =ma® Chy 1N/cm = 100N/m

. , m
+ Néu 10 xo treo thang ding: T = 272'\/% =2r /A—IO Voi AIo = Tg
g

Nhan xét: Chu ki cua con lic 16 xo
+ ti 1¢ thuan can béc 2 clia m; ti 1€ nghich can bac 2 cua k .
+ chi phu thudc vao m vak; khég phu thudc vao A (su kich thich ban dau)

- K S Ko N A A T2 m2 nl kl
3. Ti so chu ki, khoi lwgng va so0 dao dong: == |—=—= [—
Tl ml n2 k2

4. Chu kivasy thay doi khéi lwong: Ge"}n 10 xo0 k vao vat m; dugc chu ky Ty, vao vat my duge Tz, vao vat khdi
luong my + my duge chu ky Ts, vao vat khoi lugng mi — m; (M1 > my) dugce chu ky Ta.

-, T2 2 2 .
Thitaca Ty =T, + T, vaT/ =T -T;
7. Ning lwong trong dao dong diéu hoa cia CLLX

a. Thé nang: W, =%kx2 :%ma)zx2 =%ma>2A2 cos’ (at + )

b. Pong nang: (W, = % mv?® = % maw?®A? sin* (ot + @)

c. Co niing: W =W, +W, = % KA* = % me” A® = const
Ao
! ! !
X | = A x=0 Xmax = A
V=0 |V |=0A v=0
|a|max = ©?A a=0 |a]max = ©?A

W = Wimax W =Winax W = Wimax
Nhén xét:
+ Co nang dugc bao toan va ti 1€ véi binh phuong bién dg.
+ Vi tri thé nang cyc dai thi dong nang cuc tiéu va nguoc lai.

+Tho gian dé dong ning bing thé nang [:t = %

+ Thoi gian 2 lan lién tiép dong ning hodc thé nang bang khong 1a:

+ Dddh c6 tan s6 goc 14 o, tan sb f, chu ky T. Thi dong ning va thé ning bién thién voi tan sé goc 2, tan sb 2f,
chu ky T/2.
Cong thire xac dinh x va v lién quan dén mai lién hé giira dong ning va thé nang:

a_Khinant:x=iL
n+1

oA

Jn+1

b. Khilw, =nW, = v=+

8. Lurc hdi phuc (lwc kéo vé): 1a nguyén nhan lam cho vét dao dong, luén hudng vé vi tri can bang va bién thién
diéu hoa cung tin s6 v6i li dd & vat d6i chiéu khi lwc hdi phucdat gia tri cuc dai.

Frp = -kx = —Mmo®X

(Fnpmin = 0 tai VTCB; Fnpmax = KA tai vi tri bién)
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9. Lure dan hdi: xuét hién khi 10 xo bi bién dang va dua vat vé vi tri 10 xo khong bi bién dang.

F =k|Al+x| 'E
0
- CLLX nim ngang |Al =0 MQQQMQ o
. mg Alp I
-CLLX thing dimg: A== ;
_mgsina

- CLLX trén mit phing nghiéng: |Al

k

- Lwe dan hoi cwe dai — cwe tiéu:

+ Famax = K(Al, +A) : Bién du6i: & vi tri thip nhat

0; khiAl, < A
+ . =
Ak (Al — A); Khial, > A
10. Chiéu dai 16 xo:

- Chiéu dai ciia CLLX khi ¢6 li @9 x: [ =1, + Al + x =1 + X

Néu CLLX niam ngang: [l =,
Néu CLLX thang dtng|l.; =1, + Al | Dau + khi LX treo thang dimg, ddu — khi LX dit thang dimg

+ Chiéu dai cue dai (0 vi tri thap nhat): Imax = lep + A
+ Chiéu dai cue tiéu (6 vi tri cao nhat): Imin = lep — A

5 s [+ m
+ Chidu dai 16 xo tai vi tri cn bing: |, =1, + Al =™ 2 m Al =99

CHU DE 3: CON LAC PON ﬂ ‘
Con liac don: gom mot vat nang treo vao soi day khong gidn, vat nang kich thudce khong dang ké so voi chiéu dai
soi day, soi day khoi lugng khong dang ke so voi khoi lugng cia vat nang.

e l g o1 I8
1. Chu ki, thn sé va tins§ géc: T =27 [—; 0=,/ ; I = Vi
g 14 2\ L

Nhién xét: Chu ki ctia con lic don

+ ti 1€ thuan can béc 2 cua |; ti 1€ nghich can bac 2 ctia g

+ chi phu thudc vao | vag; khéng phu thudc bién do A va m.

+ tng dung do gia toc roi ty do (gia toc trong trudng g)
2. Chu Ki va s thay déi chiéu dai: Tai cing mot noi con lic don chiéu dai l; ¢6 chu ky T, con lic don chiéu dai
I, 6 chu ky Ta, con lic don chiéu dai l; + 12 co chu ky Ta,con ldc don chiéu dai l1 - 12 (I:>2) ¢6 chu ky Ta. Ta ca
TS.2 = le +T22 va T42 = le _T22

3. Ti so s0 dao dong, chu ki tan so va chi€u dai: Trong cung thoi gian con lac c¢6 chiéu dai 11 thuc hién dugc ny

dao dong, con lic 1, thyc hién dugc nz2 dao dong. Ta co: hay |— =
n
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CHU DPE 4: CAC LOAI DAO PONG KHAC

Dao dA(.)ng tw do,‘ dao Dd tit din Dao d?ng cu’(fng birc
dong duy tri Cong huéng
Luc tac Do tac dung ctia ndi Do tac dur}g cua . , . 2 \
A \ luc can Do tac dung ctia ngoai luc tuan hoan
dung Iyc tuan hoan .
(do ma s&)
: Phy thudc didu kién | Giam dan theo Phy thudc bién do ctia ngoai luc va higu sb
Bién d6 A ; P i . .
ban dau thoi gian (f,— 1)
Chukar | Chiphuthudedde | \pmrcscnuici | e o
« A % tmh riéng cua hé, - ox 2 Béng v6i chu ki ( hoac tan so) cua ngoai luc tac
(hodc tan so A A hodc tan so do A 1A
khong phu thudc cac n A X dung 1&n hé
f) [ S . khong tuan hoan
yé€u t0 bén ngoai.
Hién tuong S€khong dao g5 xay ra HT cong huéng (bién do A dat max)
dac biét Khéng co dong khi ma sat Sz _
s khitanso f, = f,
trong DD qua 16n
Che¢ tao dong ho qua £ \ £ A U S S
lc Ché tao 10 xo Ché tao khl{ng Xe, bé may pha1 co tan so khac
Ung dung Po sia t6 c tron giam xoc trong xa tén’sé clla may gan vao no.
& ng aag xe my Ché tao cac loai nhac cu

truong cua trai dat.

CHU DPE 5: TONG HQP DAO PONG PIEU HOA CUNG PHUONG, CUNG TAN SO. PHUONG PHAP
GIAN PO FRE - NEN

Dao dong tong hop cua 2 dao dong diéu hoa cing phuong, cing tan sb 1a mot dao dong didu hoa cing phuong,
cung tan so vai 2 dao dong do.

Gia str ¢6 hai dao dong cung phuong cling tan sé: X, = A,cos(ot +@,); X, = A,cos(ot +o,) .
Thibién dg va pha ban dau ciia dao déng tong hop dwoe xdc dinh :
A= AZ+AZ12A A, cOS(p, — )

_Agsing, +A;sin g,
A, cosq, +A,CosQ,
Anh huéng ciia d 1éch pha:

* P 1éch pha ctia X2 vaxa:

Ap=(ot+¢,)— (ot +9,) =9, — ¢,

-Néu A >0: X, nhanh (sém) pha A@ so V6i .

tan e

-Néu Ap <0: X, cham (tré) pha |A(p| S0 VOi X1.
-Néu A =0hay A = 2kn: X, cCng pha X1 thTAmsx = A1 + A;
- Néu A = (2k + 1)n : Xp v&xy nguoc pha nhau th#d . = |A L —A 2|

. 1 R . ~
-Néu Ap = (k+E)Tc : Xz VX1 vudng pha v6i nhau th1A = \|AZ + AJ

*Chay: |A,-A,|<A<A +A,
3. Dung may tinh tim phuwong trinh (dung cho FX 570ES tré 1€n)
B1: mode 2 (Chinh man hinh hién thi CMPLX R Math)
B2: nhip may: A1Z@; + A, Z@, nhin =
B3: 4n SHIFT 2 3 = May s¢ hién AZo
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o ~ CHUONG IL SONG CO VA SONG AM
CHU DE 1: PAI CUONG SONG CO.

1. Khai niém vé séng co, séng ngang, séong doc?
a. Séng co 1a dao dong dao dong co lan truyén trong mot moi trudng

Pic diém:
- Song co kKhéng truyén duoe trong chan khéng.

- Khi séng co lan truyén, cic phan tir vat chit chi dao dong tai chd, pha dao déng va ndng lieong séng chuyén doi
theo sdng.

- Trong méi truong dong tinh va dang huéng, téc d khéng doi.

b. Séng doc: 1a séng co c6 phuong dao dong trong voi phuong truyén séng. Séng doc truyén dwoc trong chdt khi,
long, ran. Vi du: Song am trong khong kh T

¢. Séng ngang: 1a séng co ¢ phuong dd vuéng goc véi phuong truyén song. Song ngang truyén duge trong chdt
ran va trén mdt chat long.Vi du: Soéng trén mat nudce.

2. Cac dac trung cua song co:
a. Chu Ki (tAn sb séng): 1a dai lugng khong thay déi khi song truyén tir mdi trudng nay sang moi truong khac.

b. Bién dd séng: 12 bién d6 ddong cia mot phan tir co song truyén qua.
c. Toc dd truyén song: 1a toc do lan truyén dao dong trong moi truong; phu thudc ban chat moi truong (Vi > VL >
V) va nhiét do (nhiét do cia m@ truong tang thi toc d6 lan truyén cang nhanh)

d. Buéde song A(M): |1 = vT = —|: Véi v(m/s); T(s); f(Hz) = A( m)

C1: 1a khoang céch giita hai diém gan nhau nhat trén phuong truyén soéng dao dong cCng pha véi nhau.
C2: laqudng dwong sing lan truyén trong mét chu ki

e. Nang lugng séng: Qtrinh truyén song 1a qua trinh truyén nang luong.
3. Phuwong trinh truyén séng

a. Phwong trinh dd: Ph ng ttuyﬁ@ < g

0
l d, =0M l d, =0N P

2nd, |1 =acost+o)

M

U, :acos(a)tﬂp—%)

u, =acos@t++

2 ; |X1 - X2| AX
b. D léch pha ciia 2 dd tai 2 diém cach nguén: Ap = 27— = 27r7
+ Cung pha: A(D =k2x

+ Nguoc pha: Ap = (2k +)
+Vudng pha: Ap = (2k +1)%

Chuy.

+ Néu ngudn kich thich bang dong dién c6 tan sb f thi song dd voi 2f.
+ Hai diém gan nhau nhét cung pha cach nhau 1 bu6c séng

+ Hai diém gan nhau nhat ngugc pha cach nhau nira budc séng

+ Hai diém gan nhau nhét vudng pha cach nhau mét phan tu budc song
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CHU DE 2: GIAO THOA SONG
1. Hién twong giao thoa séng: 13 sy tong hop cua 2 hay nhidu séng két hgp trong khong gian, trong d6 c6 nhirng
chd bién d6 song duoc ting cuong (cuc dai giao thoa) hodc triét tiéu (cuc tiéu giao thoa). Hién tugng giao thoa la
hién tuong déc trung ctia song.

Cr4 Cr® CrZ Crl Crl Crl Cr3 Cr4

kw3 Kkwol e kow ) k=] e 2 b= 3

/ / ) | B
ked kw3 ke-2 kel I m= Tl kw3 kw3 kmd
ol —4 ol =% o ol -1 el =i edl 1 el 2 edl 3 ol &

2. Piéu kién giao thoa. Séng két hop:
4+ Pk dé c6 giao thoa: 2 ngudn séng 1a 2 ngudn két hop
o Dao dong cung phuong, cung chu ky
o €6 hiéu sé pha khong ddi theo thoi glan
3. Phwong trinh: Giao thoa ciia hai song phat ra tir hai ngudn séng két hop S, Sz cach nhau mét khoéng I:

d,-d d,+d n . d,-d
Um = 2AcosMcos(mt - M) trong do Bié d6 sing: um = 2A005M
A A A
. . 27(d, —d
@ D9 1éch pha cia 2 song tir 2 nguon truyen tdi M: A = %

4. S diém hoic s6 dwong dd:
a. Hai nguon dd cung pha
* Piém dd cuc dai: di— d2 = kA (keZ)

= S6 duodng hoic s6 diém (khéng tinh hai nguon): 7152 <k<22

q 9 1
* Diém dd cuc tiéu (khong dd): [di— dz = (2k +1) % = (k +EM (ke2)

—3132 _1<k<ﬁ_l
2 A 2

= S6 diém (khéng tinh 2 nguon):

b. Hai ngudn dd ngugc pha:

* Piém dd cuc dai: [di—dp = (2k+1)% (k +%)/1 (keZ)

= Sb diém (khong tinh 2 nguon): | —>52 1 <k <35 1
A2 A2
* Piém dd cuc tidu (khong dd): [di — d2 = k)| (ke 2)
— 35S, 515,

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

<k < —=—=
A

c. Hai ngudn dd vuéng pha: |[Ap =@, —¢, = (2K +1)%

* Piém cyc dai cOd,—di =k A+ A4 /4‘

—S,S 1 S.S 1
1v2 k<12

A 4 A 4

= S0 diém cuc dai va cuc ti€u trén doan AB 1a bang nhau va bang:
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CHU DE 3: SONG DUNG
1. Phéan xa song:

- Khi phan xa trén vat can c¢b dinh, séng phan xa cing tan sd, ciing budc song va ludn ludn ngwge pha véi song toi.
- Khi phan xa trén vét tu do, song phan xa cung f, cung budc soéng va luén luén cung pha voi song toi.

2. Hién twong tao ra séng dirng: Song t6i va song phan xa truyén theo cing mot
phuong, thi c6 thé giao thoa véi nhau, va tao ra mot hé séng dung.

Trong song dimg c6 mot s6 diém ludén ludn ding yén goi 1a ndt, va mot sé diém ludn
ludn dao dong vaéi bién d6 cuc dai goi la bung song.

3. Pic diém cia séng dirng:
- Séng dimng khong truyén tai ning luong.

- Bién d¢ dd ctia phan tir vat chat & mdi diém khéng doi theo thoi gian.
. . I A A A A PRI 5 7 r ﬂ

- Kc giira hai nut lién tiép (2 bung) lién tiép thi bang nira budc song (E)

- Kc gitta mot nit va mot bung ké nhau bang mét phan tw bude séng

4. Pi¢u kién dé cé song dirng:
a. Hai dau la nut song:

=k (keN)
2
S6 bung séng = s6 b6 séng = k;
S6 niit song =k + 1
b. Mot diu 1a niit séng con mdt diu la bung séng: A
2

| = (2k +1)% (k e N)

S6 bé séng nguyen k
S6 bung séng = sé nut scng = k + 1
C. Ung dung: ciia song dirng la do bwéc song
CHU DE 4: SONG AM
Cong thirc toan: |g10* = X} a = Igx = x = 107; |g% —Iga—Igh

1. Sg &m 1a song co truyén trong cac mdi trudong khi, 1ong, rin (Am khéng truyén dugc trong chén khéng)
- Trong chét khi va chit 1ong, song 4m 14 séng doc.
- Trong chét rin, song 4m gdm ca séng ngang va song doc.
2. Am nghe dwoc co tan s6 tir 16Hz dén 20000Hz ma tai con nguoi cam nhan duge. Am nay goi 1a am thanh.
- Si@& 8m: | song 4m c6 tan s > 20 000Hz
- Ha am: 13 séng &m c¢6 tan s6 < 16Hz
3. Ngudn am la cac vét dao dong phat ra am.
4. Toc dp truyén am:
- Trong mdi méi trudng nhét dinh, tdc do truyén am khong doi.
- Téc tdc truyén 4m phu thudc vao tinh dan hdi, mat d ciia moi truong va nhigt dd ctia moi truong.
- Téc do
5. Cac dic trung vat 1y ciia Am (tAn s6, cudng do (hodc muc cudng dd am), ning lwong va dd thi dao dong cua
an)
a. Tan s cia 4m: La dac trung quan trong. Khi &m truyén tir moi trudng nay sang moi truong kh& thitin sé
khéng doi, toc d6 truyén 4m thay doi, budc song ciia song 4m thay doi

b. Cuong dd 4m I tai mot diém la dai luong do bang ning lwong ma séng am tai qua mot don vi dién tich dat tai
diém do6, vudng goc véi phuong truyén song trong mot don vi thoi gian; don vi W/m2
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| = ﬂ = E :}|I.-1*R.-tz =y .R]]zl
tS S

C. Mirc cuwong do am:

|
Dai luong |L(B) = Igll Hoac |L(dB) =10.1g T
0 0
Khi mirc cuong d6 am ting n B thi cuong d¢ 4m ting 10" lan

lo 1a cuong d6 4m chuin (thudng Io=10"2W/m? ¢6 tan sé 1000Hz) Pon vi cia mirc cudng do 4m 13 ben (B).

Pon vi thuong dung cua mirc cuong do am la déxiben (dB): .

d. Po thi dao dong am: 1a dd thi cua tit ca cic hoa Am trong mot nhac am goi 1a dd thi dao dong am.

6. Pic trung sinh | fciia Am: (3 dic trung 1a do cao, d6 to va Am sic)

- B9 cao cua 4m gan lién voi tan sé cua 4m. (P9 cao clia Am ting theo tan sb 4m) phu thudc vao tan sé (phan biét
cac not nhac)

- P to ciia am 1a dic trung gan lién v6i mire cudng d6 am (P to ting theo muc cudng d6 4m)

- Am s}rlc ngln lién voi do thi dao dong am, gitp ta phan biét duge cac &m phat ra tir cac ngudn am, nhac cu khac
nhau. Am sac phu thudc vao tan s va bién dg cua cac hoa am. (phan biét cac loai nhac cu, giong hat cia ca si)

3 p R L Vv
7. Tan so do dan phat ra (hai dau 1a nut séng) f =k o1 (k e N*)

\Y
f =—
)

k=2,3,4...co cac hoa &m bac 2 (tan s 2f1), bac 3 (tan sb 3f1)
. d d
Chay. Thoi gian truyén am lat = — — —
Vi Vi

Ung véi k =1 = &m phat ra am co ban c6 tan so

‘ CHUONG III. DONG PIEN XOAY CHIEU
CHU PE 1: CAC LOAI MACH DIEN
Dang 1: Dai cwong vé dong dién xoay chiéu ) .
1. Khdi niém dong dién xoay chiéu: Dong dién c6 cuong d6 bicn thién tudn hoan theo thoi gian theo quy luat ham
sin hay cosin |i = |, cos(ot + ¢)

2. Nguyén tic tao ra dong AC: dua trén hién twong cam wng dién tir
3. Chu Ki va tin s6 ciia khung: |T = Zl; f :%
(4

* Mdi gidy do6i chiéu 2f 1an
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* Néu ¢i = —% hodc @i = % thi chi gidy dau tién doi chicu 2f — 1 lan.

4. Céc biéu thire: (Chon gbe thoi gian t = 0 ICc (1, §) =0°
a. Biéu thirc tir thong ciia khung: @ = N.B.S.cos ot = ®..cos at
Voi va Hé s6 tw cam |L =4 7.107 N2S/l|

b. Bi¢u thirc ciia suit dién dong cam wng tirc thoi:

e= 2P _ —®' = @NBS.sin ot = E,cos(wt _E) Néu tinh s6 vong day:
At 2 Eo = &Ny
Lt n&y @ =BS
C. Biéu thirc ciia di¢n ap tirc thoi: Eo = oNBS

‘u = Uo cos(awt + ¢.) | (¢u 1&pha ban dau cua dién ap)
d. Biéu thirc ciia cwomg @9 déng dién tirc thoi trong mach:
i = locos(wt + ¢1)| (¢ 1apha ban déu cita dong dién)

| U E
e. Gi4 tri higu dungl = —| U= —=|E= —

V2 2| 2
f. D6 1éch pha ciia dién ap so voi cwong do dong dién
bat ¢ = @u — ¢i, dugc goi 1a d6 1&ch pha cua dién ap va dong dién trong mach.
Néu ¢ > 0 thi khi d6 dién ap nhanh pha hon dong dién hay dong dién cham pha hon dién ap.
Néu ¢ < 0 thi khi d6 dién 4p cham pha hon dong dién hay dong dién nhanh pha hon dién ap.

5. Cac loai doan mach:
a. Poan mach chi c6 dién tré thuan R
Dac diém:

Ug =U g Cos(at) =U, V2 cos(awt)

* Pign ap va dong dién trong mach cung pha véi nhau (tirc @u = @i): 1
i =1, cos(at)

. Ug
|:?
* Pinh luat Ohm cho mach:
|o = UOR -1 ZU—R *
R R

* Gian dd véc to:
* PO thi cia ur theo i (hoac ngugc lai) c6 dang dwong thang di qua goc toa do.

IZRt

Sy

* Nhiét lugng téa ra trén dién trd R trong thoi gian t 1a: Q = I°Rt =

* Néu hai dién trd Ry VAR, ghép ndi tiép thi ta c6 cong thic R = Ry + Ry,
1 1

Sy . 1
nguoc lai hai dién tré mac song song thi — = E + R_
1 2

b. Poan mach chi ¢6 cudn thuin cam L:
Ddc diém:
u,_=U, cos(amt) =U_ V2 cos(at)

* Pién ap nhanh pha hon dong dién goc n/2 (tic Qu = @i + w/2): | P
I =1, cos(at _E)

* Cam khang cua mach: Zi = oL = 2zf.L > D6 thi clia cam khang theo L 1a duong
thang di qua goc toa d (dang y = ax). UL

=l Y

=iV
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_UOL _ UOL _ UOL

Z, Lo 2A4L
UL UL _ UOL _ UOL

Z Lo \/EZ,_ 20l

0
* Pinh luat Ohm cho mach

Gian dd véc to:
* Do uL nhanh pha hon i goc /2 nén ta c6 phuong trinh li€n hé ctia u. va i doc 1ap voi thoi gian

Tir hé thic tré ta thdy do thi ciia ug theo i (hodc nguoc lai) 1a duong elip

+Y nghia ctia cam khéng: Can tré dong dién (L va f cang 16n thi Z, cang 1én — can trd nhiéu)
- Cudn day thuan cam khi cho dong mét chiéu qua thi chi c6 tic dung nhu mot day dan.

- Cudn day khéng thuan cam khi cho dong mot chidu qua thi chi c¢6 tac dung nhu mot dién tro r ;

=|C

c. Doan mach chi cé tu dién C: C
Dc diém: Ap—I—+B
Uc =U cos(at) =U . V2 cos(amt)

* Dién 4p chdm pha hon dong dién goc /2 (tirc gu = @i - 1/2): | T
i =1, cos(wt +E)

* Dung khang cua mach: Zc = é = ﬁ - Do thi ciia dung khéng theo C 1a dudng cong hupebol (dang y = % ).
U U
o = ZOC = :EC = CU ¢
c =
* Pinh lugt Ohm cho mach Co
I:U—C:U—C:a)CUC: UOL :a)CUOC
ZC i \/EZC '\/5
Co

Gian do véc to:
* Do uc cham pha hon i goéc ©/2 nén ta c6 phuong trinh lién hé cua u. va i doc lap
voi thoi gian

Tur hé thire trén ta théy dd thi ctia uc theo i (hoac nguoc lai) 1a dwong elip ¥ Uc
Luwu y: Tu dién khong cho dong dién khong doi di qua; dung khéng can tré dong dién (C va f cang 16n thi Zc cang
nhdé — cén trd it)

d. Poan mach RLC khéng phin nhanh:

R L C
- Tong tro: Z:\/R2+(ZL—ZC)2 @—|:|—/UUUUUU\—‘ }—@

- Cudng d6 hiéu dung: || = Yss _Ye _Yec _ U
Z

z R Z,
- Pién ap hiéu dyngU* =U?2 + (U, —U.)?

Z,-Z. U_-U
- Dy léch pha: [tan ¢ = LR c _ LU c
R

¥

+Néu Z,>Zc hay 4> _ L =>¢>0 => u sém pha hon i (tinh cam khéang).
vLC

+ Néu Z,<Zc hay ,, < 1 =>@p<(0 => u tré pha hon i (tinh dung khang).
JLC

- Cong hudng dién:
* Khai niém veé cgng hwéng dién
, 1 1 1 .
Khi Z. = Z¢ © oL = —= < 0? = —= 2 o = —— thi trong mach c6 xay ra hién tuong céng hwéng dién.
L C oC LC \/E: g ma Xxay C Ong cong g dig
* Pic diém ciia hién twong cong hwéng dién
+ Khi xay ra hién tugng cong huong dién thi tong trd ctia mach dat gia tri nho nhat, Zmin = R cuong dd hiéu

SN n o C U
dung ctia dong dién dat gia tri cuc dai voi Imax= R

10
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+ Pién ap giira hai dau dién tro R bang véi dién ap hai dau mach, Ug = U.

+ Cuong d6 dong dién trong mach cung pha voi dién ap hai dau mach

+ Cac dién ap giira hai dau tu dién va hai dau cuén cam c6 cung d9 16n (tirc UL = Uc) nhung nguoc pha nén triét
ti@l nhau.

g . 1 1
+ Piéu kién cong hud itnho=—"F==> f=——— 2> ’LC=1
éu ¢cogu0rngd¢0)\/L—C 271'\/E oLC
Chawyr Khi dang xay ra cong hu*ong thi tong tré cia mach dat cuc tiéu, cuong do dong dién dat cuc dai. Néu ta
tang hay gzam tan so dong dién thi tong tro cua mach sé tang, dong thoi cuwong do dong dién sé giam.
6. Cong suit ciia mach dién xoay chiéu:
a. Cong suit
+ Cong suét thirc thoi:
+ Cong suit trung binh, cong suit téa nhiét: ‘P = Ulcose = RI2|
+ Dién nang tié thy: W = Pﬂ

. R U
b. Hé s6 cong suit: [cose :E:UR (0<cosp<1)

2
=B, =rl’ :r.%
U cos¢ U< cos” ¢

4 Néu coso nho thi hao phi trén duong day sé& 16n.
4+ Thuong chon cose = 0,85
7. Pinh luat Jun-Lenxo: |Q = RI’t

Chay
- Céng sudt P = Ulcosy la cong sudt tiéu thy trén toan mach dién, con cong sudt pP= IR 1a céng sudt téa nhiét khi
mach c6 dién tré R, mot phan céng sudt ciia mach bi hao phi dudi dang cong sudt téa nhiét con phan Ién la cong

sudt c6 ich, khi @6 P = Peotn + Phaophi<s Uicosp = Peosn + | R

2
.,._ P _ P
Mal = Ucosg 2 Paopnr= (U COS(pJ R

Tir cong thike tinh cong sudt hao phi trén cho thdy dé lam giam di cong sudt hao phi thi nguoi ta tim cdch néng cao
hé so cong suat. Va trong thyec té thi khong su dung nhitng thiét bi ma co hé so cong suat cosp < 0,85.

+ Y nghia: || _

) ) P., 4
- Hiéu sudt ciia mach dién (thiét bi tiéu thu dién) la H = C;ﬁ”’“ .100%

CHU BE 2: CAC LOAI MAY PHAT DPIEN

1. Nguyén tic hoat dong may phat dién xoay chiéu:

a. Nguyén tic hoat dong: dua trén hién twong cam tng dién tir

b. C6 hai cich tao ra suit dién dong AC trong cic may phat dién:

e T trudng c¢b dinh va cac vong diy quay trong tir truong.

e TUr trudng quay, cac vong ddy nam cb dinh.

2. May phit dién xoay chiéu mjt pha:

a. Cac b phén chinh: Phan cam va ung.

e Phén cam: Nam chdm dién hay nam chdm vinh ctru tao ra tir truong.

e Phin rng: La nhitng cudn day trong do6 xuét hién suét dién dong cam rng khi may hoat dong.

e Phan dimng yén goi 12 stato, phan quay quanh mat truc goi 1a roto.

e Dé ting suat dién dong cua may phat:

+ Phan tng gdm cac cudn ddy co nhiéu vong méc ndi tiép nhau va dit 1éch nhau trong tir trudng cua phan cam.

+ C& cudn day ciia phan cam g va nam cham dién ctia phan cam dugc quén trén cac 10i thép ki thuat gdm nhiéu

1a thép mong ghép cach dién nhau, nham ting cudng tir thong qua cac cudn diy va giam dong Phucd

b. Hoat dgng: CO2 c&h.

e C&h 1: Phan Gmg quay phan ciam cb dinh. Trong cach nay mudn dwa dién ra mach ngoai nguoi ta hai vanh

khuyén dat dong truc voi khung day va cing quay v6i khung day. Khi khung diy quay thi hai vanh khuyén truot

1én hai thanh quét. Vi hai chdi quét ding yén nén dong dién trong khung diy qua vanh khuy@ va qua chéi quét ra

ngoai mach tiéu thu.

e C&ch 2: Phan ung dimg yén con phan cam quay.

e Tan sb dong dién: [f = npj; v6i n (vong/gidy): téc d6 quay roto, p sd cip cuc ciia may phat.

f-Pn
60

Néu vong/phiit thi:

3. M4y phit dién xoay chiéu ba pha:

11
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a. DPinh nghia dong dién ba pha Dong dién xoay chicu ba pha 13 h¢ thong gom ba dong dién xoay chicu, gay boi
ba suat dién dong c6 cling tan sd, ciing bién do, nhung léch pha nhau 2n/3.

27'5)

E1 = Eocos(ot); e2 = Eqcos(wmt -—“) es = Eocos(ot +

Hay: Dong dién xoay chiéu ba pha 1a hé thong gom ba dong dién xoay chiéu, c6 cung tan sb, nhung léch pha nhau
27/3.

I1 = lnacos(mt); iz = lpoCOS(t -—) i3 = loscos(wt + 453~ 2“ ).

Néu ba tai d6i xtng thi: Io1 = lo2= los= o
b. Céu tao va hoat dong ciia may phat dién xoay chiéu ba pha:
e Gidng may phat dién mot pha nhung ba cudn day phan g gidng nhau dit léch nhau mot goc 2n/3 trén duong
tran Stato.
e Khi r6 to quay thi tir théng qua ba cudn day dao dong dicu hoa cung tan sb va bién d6 nhung léch pha nhau mot
g& 1&2n/3 .
e Tir thong nay gy ra ba suit dién dong dao dong diéu hoa c6 cing bién d6 va tin sé nhung 1éch pha nhau 27/3 &

ba cudn day.
o Nbi cac diu day cua ba cudn diy véi ba mach tiéu thy giéng nhau ta dugc ba dong dién xoay chiéu cung tan sb,
bién d6 nhung nhau vé pha 27/3.
*Luu y: Khi may hoat dong, néu chua ndi véi tai tiéu thu thi suat dién dong hiéu dung bang dién ap 2 dau khung
day cta phan tmg
4. May bién ap
a. B3 toan truyén tai dién niing di xa: Giam hao phi c6 2 cach:

- Giam r: cach nay rét ton kém chi phi

- Tang U: dung méy bién ap, cach nay co hiéu qua

* Tang U n lan thi cdng suit hao phi giam n? lan.

b. Céng suit hao phi trong qua trinh truyén tai dién niing:

2 |
v6i|R=p—
R PS

" UZ%cos’p
Trong d6: P 1 cong suat truyén di & noi cung cap
U la dién ép ¢ noi cung cip; cos 12 hé sb cong suat cua day tai dién
Luu y: dan dién bang 2 d&
Do giam dién ap trén duong day tai dién: AU = IR

Hiéu suéit tai dién: |H = ——2" 100%

c. May bién ap:
* Pinh nghia: Thiét bi co kha nang bién ddi dién ap AC va khong lam thay dbi tan sé ctia no.
* Cau tao: Gom 1 khung sit non c6 pha silic (Loi bién ap) va 2 cufn day dan quén trén 2 canh cua khung. Cuén
day ndi véi nguon dién AC goi 1a cudn so cap. Cudn day ndi voi tai tiéu thu goi 14 cudn thir cap
* Nguyén tic hoat dfng: Duya trén hién tugng cam ung dién tur.
* Cong thirc:
N1, Uy, 1114 sé vong day, dién &p, cuong do cudn so cép
Nz, Uz, |2 1a s6 vong day, dién 4 ap, cuong do cudn thir cap
Cudn ndi dong AC: cudn so cap, cudn ndi véi tai tiéu thu: cudn thir cip

U _E 1 N,

2 __t
I

UZ E2

+Néu: N1 < N, => Uy < U m@ tang dp.+ Néu: N1 > N, => Uy > U m&y ha dp.
* U'ng dung: Truyén tai dién ning, nau chay kI, han dién. ..
5. Pong co khong dong bd
a. Nguyén tic hoat déng: Duya trén hién twong cam tng dién tir va tir trudng quay.
(Khung day dan dit trong tir truong quay sé quay theo tir truong dé véi toc dé nho hon)
b. Pong co khong dong b ba pha:
Stato: gdbm 3 cudn ddy giéng nhau dit 1éch 120° tré 1 véng trén
R&o: Khung diy dan quay dudi tic dung cua tir trudng

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

12
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1. Mach dao dgng: Cudn cam c6 do tw cam L mac ndi tiép voi tu dién C thanh mach dién kin (R = 0)
Néu dién tr¢ ctia mach rat nhé coi nhu bang khong thi mach 1a mot mach li tuong

L
- | =

Lfm - |

So dd mach LC

Mach LC hoat ddng dura
tren hién taomng tur cam

2. Céc biéu thirc:
a. Biéu thirc dién tich: q = ¢, cOSwt (Chon t =0 sao cho ¢ = 0)
b. Biéu thirc dién ap: y = q c(]; cos(at + @) =U cos(at +¢) voi U

b. Biéu thitc dong dién: i = |, cos(ot + g) véi 1, = o,

la tan so goc

d. Cam ung tir: B = B cos(wt + go+%) Trong do: 4=

T=27vLC = 272'— chukyriéng f = 1 1a tan sd riéng
I 273/LC
Nhén xét:
- Dién tich q va dién ap u ludén cung pha voi nhau
- Cuong d dong dién i luén sém pha hon (q va u) mét goc /2
- Cam trng tr B ludn sém pha hon (q va u) mot goc n/2

e ua i A ) o 2 \ €S , \ , , L .
Chayvyr Cong thirc tinh dién dung cua tu dién phang la C = ” , trong do d la khodng cach giita hai ban tu

A
dién. Khi tang d (hoac giam d) thi C giam (hodc tang), tir do ta dugc méi lién hé voi T, f.
3. Nang lugng dién tir: Tong nang luong dién truong ty dién va nang luong tir truong trén cudn cam goi 1a nang
lugng dién tr BAO TOAN

a. Nang lwgng dién tu: W=W, + W, ;W:lcug qOU —Q_O—luO
2 2C 2
b. Ning lwgng dién truomg: W :ECu2 :lqu :q_2 "W, = % cos? (at + )
e ‘72 27 2c 't C v

C. Nang lwong tir truomg: \y — 1o q—gsinz(a)t 1)
2 2C

Nhin xét: Mach dd c6 tan sd goc o, tin s6 f va chu ky T thi Wq VAW, bién thién voi tin sd goc 20, tan sb 2f va
chu ky T/2

CHU BE 2: SONG PIEN TU

1. Séng dién tir: 1a dién tir truong lan truyén trong khong gian

a. Pic diém song dién tur:

- Song dién tir lan truyén dugc trong chén khéng véi toe do c=3.108 m/s

- Song dién tur 1a song ngang.

- Dao dong cuia dién trudng va tir truong tai 1 diém ludn ddng pha

- Song dién tir cling phan xa va khiic xa nhu anh sang

- Song dién tr mang nang lugng

- Séng dién tir budc song tir vai m dén vai km dung trong thong tin vo tuyén goi la séng vo tuyén.

b. Su truyén séng vo tuyén trong khi quyén: Khong khi hdp thu manh song dai, song trung, song cuc ngin; Song
ngin phan xa tbt trén tang dién li.

Loai séhg Buée song Tan sb

Sng da 1 km —10 km 0,1 MHz — 1 MHz
SAyg trung 100 m — 1000 m (1 km) 1 MHz — 10 MHz
Séng ngén 10 m-100 m 10 MHz - 100 MHz
Séng cuc ngan Im-10m 100 MHz — 1000 MHz

Dic diém ciia c& logi stng vOtuyén

- Tang dién li: Latang khfquyén ¢ do cao tir 80 - 800 km cAchira nhidu hat mang dién tEh lacé electron,
ion duong vaion anm.

- Séng dai: Conang luong nho né khéng truyén di xa duge. [ bi nudc hap thu né duoc ding trong théng tin
lién lac tré& mat dat vatrong nudc.

13
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- SAng trung: Ban ngdy séng trung bi tan dién li hap thu manh né khéng truyén di xa duoc. Ban d@n bj tan
dién li phan xa manh nén truyén di xa dugc. dugc dung trong thang tin lién lac vao ban dém.

- Sdng ngan Conang luong I6n, bi tan dién li vamat dat phan xa manh. Vivay tir mot dé ph& tré mat dat
thiséng ngan cothe truyén téi moi noi tré mat dat. Dctng trong thdng tin lié lac trén mat dat.

- Séng cuc ngan:Conang luong rat lon vakhang bi tan dién li phan xa hay hap thu. duoc ding trong théng tin
Vil tru.
d. Bwéc séng ciia séng dién tir: |4 = 27(3.10°)4/LC

Van toc lan truyén trong khong gian v = ¢ = 3.108m/s

May phat hodc méy thu song dién tir stir dung mach LC thi tan s song dién tir phat hodc thu dugc = tan s riéng cua
mach.

Vv
Buéc song cua song dién tir (A = T =27vyLC = Zﬂc%
0

CHU PE 3: PIEN TU TRUONG

Cé& gia thuyét ciaa Micxoen

Gia thuyét 1:

- Moi tir trudng bién thién theo thoi gian déu sinh ra mot dién trudng xody.

- dién truong xo&y ladién truong mac& duong sie bao quanh c& duong cam Gng tur.

Gia thuyét 2:

- Moi dién truong bién thién theo thai gian déu sinh ra mot tir truong bién thié.

- Tu truong xody latwr truong mac& duong cam tng tir bao quanh c& duong ste cua dign truong.

bi¢n truong vatir truong |&hai mit thé hién kh& nhau cua mét loai truong duy nhat goi ladién tir truong.
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 goi 1a séng mang

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

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

d. Khuéch dai tin hiéu thu duge.

2. So' d6 khoi mdt may phat thanh: Micro, bd phat song cao tan, mach bién diéu, mach khuéch dai va ang ten.
3. So d6 khoi mot may thu thanh: Anten, mach khuéch dai dao dong dién tir cao tan, mach tach song, mach
khuéch dai dao dong dién tir 4m tan va loa.

CHUONG V. SONG ANH SANG

CHU BE 1: SONG ANH SANG
MOT SO KHAI NIEM CO BAN
1) Hién twong tan sic anh sing

La hién tuong lang kinh phén tach mét chum anh sang phuc tap (anh sang trang) thanh cac chum 4nh sang don
sac.
2) Anh sang don sic

- La anh sang chi bi 1éch vé phia day cua lang kinh ma khong bi tan sac qua lang kinh.

- Mbi 4nh sang don sic c6 mdt mau duy nhat dugc goi 13 mau don sic, trong tng ciing c6 mot gia trj tan sb xac
dinh.
3) Anh sang tring

La 4nh sang bi ling kinh phan tach thanh cic chum anh sang don sic dong thoi chum anh sang don séc bi 1éch vé
day cta lang kinh, hoidc c6 thé coi anh sang tring 1a tap hop cua vo sd cc anh sang don sic c6 mau bién thién tir d6
toi tim.

- Thir tir sdp xép ciia budc song va chiét sudt lang kinh véi cdc anh sang don sdc co ban:).
>§d6 > Aeam > Xvéng? xlyc > Mam > Acham > 7\;tl'n Vé_ndo" ,< Ncam <, Nyang < Niye < Niam < Ncham < Nt
UNG DUNG CUA HIEN TUQNG TAN SAC ANH SANG

- Ung dung trong may quang phd dé phan tich mot chim 4nh sang da sic thanh cac thanh phan don sic.

- Céc hién tuong trong tu nhién nhu ciu vong, bong bong xa phong. .. xay ra do tan sic anh sang.
CHU DE 2. Giao thoa anh sang: 1a hién tugng 2 song anh sang két hop khi gap nhau s& giao thoa véi nhau, tao
thanh cac van giao thoa (hai séng cling budc cling phuong va d6 1éch pha khong doi)
Thi nghiém Y-&ng: Chimg minh anh sang c6 tinh chat song, 1a co s¢ do budc song anh sang;
Két qud thi nghiém va gidi thich:
Xuét hién nhitng vach sang va nhiing vach t61 nam xen k& nhau mot cach déu din
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+ Vach sang: 1a do 2 song anh sang gap nhau tang cudng 14n nhau
+ Vach toi: 1a do 2 séng anh sang gap nhau triét ti€u lan nhau

a. Khoang vén 13 khoang cach giita hai van sang lién tiép hodc hai van t6i lién tiép |i = —

b. Vi tri van sang: + Hi¢u duong di: (d, —d, = k4

+ Vi tri van sang: X, = k@ = ki
a

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

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

+ Vi tri van sang: |x, = (k + 1)@ (k + %)i

Vin t6i thir n Gng véi: k = (n—1)

4. Budc song va mau sac anh sang:

- Moi anh sang don sac c6 mot budc séng A xac dinh (tan so f') xac dinh.

- Moi 4nh sang don sdc ma ta nhin thdy ¢6 0,38 um <A < 0,76 um
- Anh sdng mit troi c6 budc song tir 0 dén oo

Mau & | Budc song (um) Mau & | Budc song (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 Tm 0,380-+0,440
Luc 0,500+0,575

CHU BE 3: CAC LOAI QUANG PHO
I. MAY QUANG PHO
1) Khai niém

M& quang pho 1a dung cu dung dé phan tich mot chum sang phtic tap thanh nhing thanh phan don sic. L

2) Ciu tao
May quang phé ling kinh gdm c6 ba bd phan chinh:

- Ong chuin true (a): 1a mot cai ong, mot dau co6 mot thau kinh hoi tu Ly, dau kia c6 mot khe hep F dat & tiéu
diém chinh cua L. Aph sang di tir F sau khi qua L1 s& 14 mot chum sang song song. i
- HE tan sac (b): g6m mdt (hodc hai, ba) lang kinh P. Chum tia song song ra khoi 6ng chuén tryc, sau khi qua hé¢

tan sac, s€ phan tan thanh nhiéu tia don sac, song song.
- Budng toi (c): hién thi anh
3) Nguyén tic hoat déng ciia may quang phd
May quang pho hoat dong dwa trén hién tugng tan sic anh sang.
II. CAC LOAI QUANG PHO
1.CAC LOAI QUANG PHO
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Quang ph5 lién tuc Quang ph¢§ vach phdt | Quang p115 vach hil‘p thu
xa
Dinh GOm mot dii mau co6 | GOom cac vach mau GoOm cac vach hay dam
nghia mau thay d6i mot riénglé. ngan cach vach tbi trén nén quang
cach lién tuc tir do nhau béi nhitng khoang | phd lién tuc.
déntim t6i.
Nguon | Do cac chatran, chat | Do cac chatkhi hayhoi [Cac chatran, chatlong va
phat longhay chatkhicoé | & ap suatthap khibi chét khi déu cho duoc
ap suat 1én khi bi kich thich bang dién quang phé hap thu.
nungnong phatra hay nhiét phatra. +Nhiét d0 cua chung phai
thap hon nhiét 6 nguén
phét quang phé lién tuc
Ddc Khong phu thude Cac nguyén to khac -Quang pho hap thu cua
diém thanh phi‘m ciutao nhau thi khac nhauvé: | chatkhichichita cic vach
ngudn sang . s6 lvong vach, vi tri céc | hép thu.
vach va do sang do -Con quang phd cua chiét
Chiphu thube nhiét | sangti déi gitra cac long va ran lai chia cac
d6 clia nguon sang. vach. “dam”, moéi dam gdbm
-Mbi nguyén t6 hod hoc | nhiéu vach hap thu néi
c6 mot quang phd vach | tiép nhau mét cach lién
dac trumg cuanguyén | tuc.
t6 do.
Ung Dung dé xac dinh Biét duoc thanh phan | Nhan biét duoc su co mat
dung nhiét d6 ctia cac vat | cau tao clia ngudn sang. | cta nguyén té trong cac
hén hop hay hop chat.

2. CAC LOAI TIA
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Tieudé | Tia hong ngoai Tia tit ngogi Tia X
Bin chit Cung la Song dién tir nhung c6 bude song khac nhau
Bwéc 7.6.10'm —10-m. 3.8.107'm— 10°m 10°°m —»10m
song
Nguon Vatnhiétdo caohon moéi | Vatco nhiétdd caohon | -ongtia X
phat treong: Trén 0K déu 2000°C: -6ng Cu-lit-gio
phéttia hbng ngoai Béng | dén huynh quang, dén -phan ung hatnhan
dén daytoc, bép ga, bép | thuy ngin, man hinh
than, di6t hong ngoai... tivi.
Tinh Truyén thang, phan xa, khic xa, giao thoa, nhiéu xa, tic dung nhiét, tac
chat dunglén kinh anh (phim)
-Tac dung nhiét:Lam nong | -Gay ra hién trong quang dién trong, ngoai.
vat -Lam phat quang cia mét s6 chat, 1am ion hoa
-Gay ra mot s6 phantmg | chatkhi, c6 tac dung sinh li, hiy hoai té bao,
hoahoc. diét khuan.
-Gay ra hién tvong quang | -Binuwdc vathuy tinh -Co kha nang dam
dién trong cia chat ban hap thu xuyén manh.
dan -Tang 6z6n hap thu hdu | -Tia X c6 bude
-Bién diéu bién d6 hét céc tia c6 L dudi song cang ngan thi
300nmvala “tim do kha nang ddm
giap” bao vé nguoi va xuyeén canglon; do
sinh vat trén mat dat latia X cung.
khoi tac dung cua cac
tia ti ngoai tir Mat Troi.
Ung -Suoi am, say kho, -Tiéttrung thue phdm, | -Chup X quang;
dung -Lam b phén diéukhién | dungcuy té, chiéu dién
trxa.. -Tim vét nit trén bé mat -Chup anh bén
-Chup anh héng ngoai san pham, chita bénh trong san pham
-Trongquan su: Tén lta | coi xuong. -Chira bénh ung thu
timmuc tiéu; chup anh noéng
quay phim HN; éng nhom
héng ngoai dé quan sat
bandém...

Bdng thang song dién tir so sanh theo thir tie tdng dan ciia burdc song \:
- Tia gamma y: A< 107 m
-TiaX: 10" m<A<108m
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- Tia tr ngoai: 10° m <1 <0,38.10°m

- Anh sang nhin thiy: 0,38.10° m <1 <0,76.10°m
- Tia hdng ngoai: 0,76.10°m <A < 103 m

- Séng vo tuyén: 104 m<A<10°m

‘ CHUONG VI. LUQNG TU ANH SANG
CHU PE 1: HIEN TUQNG QUANG PIEN NGOAI
1. Hién twong quang dién: Hién tuong anh sang lam bat cac electron ra khoi bé mit kim loai goi 1a hién tuong
quang dién (ngoai).

2. Pinh lujt vé giéi han quang dién: Dicu kién dé xay ra hién tuong quang dién A< ﬂ,o

3. Cong thirc Anhstanh vé hi¢n twgng quang dién:
hc_hc 1
e=A+W, & =Tt mv;

Omax
o 2

4. Thuyét lwrgng tir anh sang: o )
+ Gia thuyét Plang: Luong nang lugng ma moi l1an nguyén tir hay phan tir hap thu hay phat xa co gia tri
hoan toan xéc dinh va bang hf, trong do: f 1a tn so cua anh sang bi hap thu hay duoc phat ra, con h 1a 1
hang sb.

c
+ Luwong tir ning lwgng: |£ =hf = h.z

Véi: h = 6,625.107** (J.5): goi 14 hing s Plang.
4 Thuyét lrgng tir anh sang

- Anh sang dugc tao bdi cac hat goi la photon.
- Véi as ¢6 tan s6 f, cac photon déu gidng nhau va cé ning lwong = hf.
- Trong chén khéng céac photén bay véi van tée ¢ = 3.10° m/s doc theo céc tia sang
- Mbi 1an 1 nguyén tir hay phan tir phat xa hodc hap thu anh sang thi chung phat ra hay hip thu 1 photon.
Chi c6 phé@dn ¢ trang thai chuyén dong, khang c6 photon dung yén.
5. Luéng tinh séng hat ciia anh sang: As vira c6 tinh chét séng vira c6 tinh chit hat. Vay anh sang c¢6 ludng tinh
sAng - hat.
CHU PE 2: HIEN TUQNG QUANG PIEN TRONG
1. Hién tuwgng quang dién trong: Hién tugng &s giai phong cdc electron lién két dé cho chung tré thanh electron
dan dong thoi tao ra cac 16 trong cung tham gia vao qua trinh dan dién, goi 12 hién twong quang dién trong

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

2. So sanh hién twgng quang dién trong va quang dién ngoai:
* Giong: As lam birt cac electron ra khoi lién két, c6 gidi han quang dién xac dinh
* Kh& nhau:
- Hién twong quang dién ngoai: Bt cic electron ra khoi kim loai, gidi han quang dién nam ¢ vung tir ngoai
- Hién twong quang dién trong:
+ Giai phdng c& electron lién két thanh céac electron dan chuyén dong trong chét ban din
+ Gi6i han quang dién c6 thé nam & ving hong ngoai
2. Hién twong quang din: 13 hién tuong giam dién tré suét, tirc 1a ting do din dién cua ban dén, khi c6 4nh sang
thich hop chiéu vao ban dan.
* Chit quang din: Chit din dién kém khi khong bi chiéu sang va trd thanh dan dién tot khi bi chiéu 4nh sang
thich hop.
3. Quang tré:
- Dinh nghia: La dién tr¢ lam bang chit quang dan
- Citu tgo: gdbm 1 sgi day bang chat quang dan gan trén mot dé cach dién
ChQy Pién trd ctia quang dién tré co thé thay doi tir vai megadm khi khong duoc chiéu sang xuéng dén vai chuc
6m khi duoc chiéu sang
- Nguyén tic hoat dpng: dua trén hién tuong quang dién trong.
- Ung dung: dugc lap voi cac mach khuéch dai trong cac thiét bi diéu khién bang 4nh sang, trong cac may do anh
sang.
4. Pin quang dién:
- Pinh nghia: La ngudn dién trong d6 quang ning dugc bién doi tryc tiép thanh dién nang.
- Ciu tao: gdm 1 tim ban dn loai n, bén trén c6 phu 16p moéng ban dan loai p. Mit trén cung 1a 1 16p kim loai
mong, trong sudt v6i anh sang va dudi cung 1a 1 dé kim loai. Giita n, p hinh thanh 16p tiép xac p-n, 16p nay ngin
khong cho e khuéch tan tir n sang p va 16 trong khuéch tan tir p sang n (16p chin)
- Nguyén tic hoat djpng: dya trén hién tugng quang dién trong
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- Ung dung: nguodn dién cho ving siu, ving xa, hai d4o, vé tinh nhan tao, may do anh sang, may tinh bo tui. .
5. Hién twong quang — ph&t quang: La sy hip thu anh sang c6 budc song nay dé phat ra anh sang c6 bude song
kh&.
a. Huynh quang va 1&n quang:

- Sy huynh quang: Anh sang phat quang bi tat rat nhanh sau khi tat anh sang kich thich.

- Swr lan quang: Anh sang phat quang kéo dai 1 khoang thoi gian sau khi tat anh sang kich thich.
b. Pic diém ciia 4nh sang huynh quang: Anh sang huynh quang c6 bu6c song dai hon budc séng cua anh séng
kth thth

CHU PE 3: MAU NGUYEN TU BO
1. MAu hanh tinh nguyén tir cia Ro-ro-pho: O tim nguyén tir c6 mot hat nhan mang dién tich duong. Xung
quanh hat nhan c6 cac éléctrén chuyén dong trén nhitng quy dao tron hodc elip. Bé tic cua miu nguyén tir cia Ro-
ro-pho: khéng gidi thich duroc sw bén viing cia hat nh&n nguyé tiz va sy hinh thanh quang pha vach.
2. MAu nguyén tir Bo bao gdom mé hinh hanh tinh nguyén tir va hai tién dé ciia Bo
Hai tién d@é ciia Bo vé ciu tao nguyén tir:
+ a. Tién dé vé cac trang thai dirng: Nguyén tir chi ton tai trong mot s trang thai c6 ning lugng xac dinh,
goi la cac trang thai dung, khi ¢ trang thai dung thi nguyén ti BO khong burc xa.

Trong cic trang thai ding clia nguyén tir, électron chi chuyén déng quanh hat nhantrén nhitng quy dao c6 ban
kinh hoan toan xac dinh goi la cadc quy dao dung
Ban kinh quy dao dirng thir n ciia electron trong nguyén tir Hidro: Vi 10 =5,3.10"m lab& knh Bo
(6 quy dao K)

Quy dao K L M N (0] P
Ban kinh ro 4rqg 9ro 16rg | 25r0 | 361

Ning luwgng electron trong nguyén tir hidré: |E, = — Véin e N

4 b. Tién dé vé su birc xa, hap thu ning lwong ciia nguyén tir
Khi nguyén tir chuyén tir trang thai dimg c6 ning lugng ( E,) sang trang thai dung c6 nang lugng thap hon

(E,,) thi n6 phét ra mot photoncéd niang lugng dung bang hi¢u E -E, :|e =hf = he =E,—-E,

mn

Nguoc lai, néu nguyén tir dang & trong trang thai dimg c6 ning luong E, ma hép thu duoc mot phdton co ning
luong dung bang hiéu E,-E, thind chuyén 1én trang thai dimg c6 ning £
lugng cao honE, . nhan ~ A& phadn

hfimn E L hfimn

. . Em>En
CHU DE 4: SO LUQC VE LAZE

1. Laze 1a mdt ngudn sang phat ra mot chim sang c6 cuong do 16n dua trén viée tng dung hién trong phat xa cam
ng.

Tia laze c6 dic diém: Tinh don sic cao, tinh dinh hudng, tinh két hop rat cao va cuong do 16n.

2. Nguyén tic: Dya trén hién twong phat xa cim tng.

3. Ung dung laze:

Trong y hoc: Lam dao md, 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: Po khoang cach, ngim duong

o _ CHUONG VIL. HAT NHAN NGUYEN TU
CHU DE 1: PAI CUONG VE HAT NHAN
1. Hat nhan: Hat nhan dugc cau tao bai hai loai hat la proton (m, = 1,00728u; g, = +e) vanotron (m, = 1,00866u;

khéng mang dién tich), goi chung 14 nuclon.Ki hiéu ctia hat nhan nguyén tb hoa hoc X: ZAX
Z: nguyén tir s (sO thir ty trong bang h¢ thong tuan hoan = s6 proton & hat nhén =s6 electron & vo nguyén t).
A: SO khoi = tong so nuclon. N = A - Z: S6 notron
1
Bén kinh hat nhan: R =1,2.10°, A®m
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2. Pong vi: Clng Z nhung khdc A (cung pr6ton va khac s0 notron)
Vd: Hidro c6 ba dong vi:
+ Hidro thuc‘)‘ngi H chiém 99,99% hidro thién nhién
+ Hidro nang? H con goi 1a dotéri > D chiém 0,015% hidro thién nhién
+ Hidro siéu nafmgf H con goi la tritif T
3. Khéi lwgng hat nhan: Khoi lwong hn rat 16n so v6i khdi lyong cua électron, vi vay khéi lugng nguyén tir gin
nhu tap trung toan bo & hn.

. 1 . \
Don vi khoi lugng nguyén tr, ki hi¢u: u = E khoi luwgng cua dong vi Cacbon 15 C

1u = 1,66055.102kg|
Theo don vi MeV/c%[Lu = 931,5 MeV/c?

(leV =1,6.10"°J; 1MeV =1,6.10%))
Viay khdi luong hat nhan ¢6 3 don vi: u, kg va MeV/c?
4. Lwc hat nhan: Lyc tuong tac gilta cac nuclon goi 1a luc hat nhan. Lyc hat nhan khéng c6 cung ban chét véi luc
tinh dién hay lyc hép dan. Lyc hat nhan 1a lyc twong tic manh chi phat huy tic dung trong pham vi kich thuéc hat
nhan.
5. D§ hut khi ciia hat nhan: |Am = Zm, + (A - Z)m, - my

Mx 1a khoi lugng hat nhan 7' X
6. Niing lwgng lién két:

7. Niing lwong lién két riéng: 13 ning luong lié két tinh cho mot nuclon:

Wi
A
thi hat nhan cang bén viing (khong qua 8,8MeV/nuclon). Hat nhan trung binh 1a hat nhan bén viing nhat

Dang 3: Phan &rng hat nhian
1. Phuwong trinh phén tng: gxl + ZA;XZ — ZA33X3 + 2X4
2. Cac dinh luit bao toan

+ Béo toan so nuclon (so khoi): |A1 + A=Az + A4|

+ Béo toan dién tich (nguyén tir s6): [Z1 + Zo = Zs + Z4
+ Bdo toan dong lugng:

Ning luong lién két riéng cang 16n

—>

ﬁl + rjz = ﬁ?, + ﬁ4haym1\71 + m2\72 - m3\73 +m,v,

+ B4o toan ning luong: le + sz +AE = Kx3 + Kx4

Trong do: AE 1a nang lugng phan ing hat nhan

K

x = E mXVf la dong nang cd cua hat X

+ Khong co dinh ludt bao toan khoi lwong.
3. Niang lugng ciia phin rng hat nhan:

’W >0 < Mouse > msau‘: Tdéa nang luong.
W < 0 < Myuse < Msad: Thu nang lugng

4. Nang lwgng toa—>1mol khijy - "y y _ .\ w

KAH« Al Kk

CHU BE 3: PHONG XA
1. Hién twong phéng xa: 1 qua trinh phan huay ty phat cia mot hat nhan khong bén vimg (tu nhién hay nhén tao).
Qué trinh phan hity nay kém theo sy tao ra cac hat va c6 thé kém theo su phat ra cac birc xa dién tir. Hat nhén tyr
phéan huy goi 1a hat nhan me, hat nhan dugc tao thanh sau khi phan huy goi 1a hat nhan con.
2. Pac tinh:

+ Phong xa la phan ung hat nhén toa nang luong.

+ Phéng xa mang tinh ty phat khong phu thude vao yéu td bén ngoai nhu: nhiét d9, ap suat...
3. Cac dang tia phong xa:
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4. Chu kib&n ra la khoang thoi gian dé Y2 s hat nh&n nguyé tir bién ddi thanh hat nhan khac.

T=—2

In2 0,693

A A

A : Hang sé phong xa (s™)

5. Pinh luit phéng xa: S6 hat nhan (khdi lwong) phong xa giam theo qui luat ham sé mii

a_ N _x_ M
N=Nge*“=—2;m=me*=-2

t

27 27
No, Mo: $6 hat nhan va khéi lwong ban dau tai t = 0.
Phéng xa Alpha («) Phéng Béta: ¢6 2 loai la B~ vap* Phég Gamma (y).
Ban chat La dong hat nhan Héli B : ladéng electron (%) La song dién tir co A rat
(;He) A A o ngin (A< 10"'m), ciing 1a
p*: ladcng pcitron (,.€) dong ph6tdén c6 nang lugng
cao.
Phuong IX > 55+ JHe B iAX = A+ % Sau phong xa & hoic f xay
trmh Rut gon: Ax _«, a4y Vidu: o5 i % ra quétrinh chuyén tir trang
V2 I . o thai kich thich vé trang thai
LRt Boix = A+ e co ban — phé ra photén.
RUthn 881?3#) o n Vi du 13N—>1§C+?e
Toc dd v = 2.10’mfs. v = ¢ = 3.108m/s. v = ¢ = 3.10%m/s.
Kha niang Manh Manh nhung yéu hon tia o Yéu hon tia o vap
lon h&a
Kha nang + Di dugc vai cm trong + Smax = v@ m trong khég kh 1

dam xuyén

khéng kh 1(Smex = 8cm); va
pm trong vat ran (Smax =

+ Xuyén qua kim loai day vai mm.

+ Pam xuyén manh hon tia
a vap. Co thé xuyén qua vai
m bé&tdéng hoac vai cm chi.

1mm)
Trong di€én Léch Léch nhiéu hon tia alpha Khoéng bi Iéch
truong
Chay Trong chudi phong xa Con co sy ton tai cua hai loai hat Khong 1am thay doi hat
« thuong kém theo phong X ¥+ e+ by nOLrind. nhan.

xa B nhung khong ton tai
dong thoi hai loai .

iv o 4y, 0., =pha 1no
Ao T e 01,phaln notrind

N, m: s6 hat nhan va khéi luong con lai vao thoi diém t.

Am=m,-m
AN =N, —N

Am, AN : s6 hat nhan va khéi luong bi phén ra (thanh chat khéc)

Chay:

+ % con lai:

M 100% =2
mO

+ % pha ra

AM 1 00% =2
mO

SO SANH PHAN HACH VA NHIET HACH

Phin hach Nhiét hach

Pinh nghia

La phan tng trong d6 mot hat nhan nang | La phan tmg trong do 2 hay nhiéu hat nhan
VG,thémh hai hat nhan nhe hon (c6 SO | nhe tong hop lai thanh mot hat nhan nang
khoi trung binh) va vai notron hon va vai notron.
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1 235 236 139 94 1
0n+ 92U - 92U - 53|+39Y+3(0n)

+7/,

V Hu:
H+%H — SHe + ;n +4MeV.

“H+ 3H — jHe + ;n +17,6MeV

Pac diem

La phan tng téa nang lugng,

Laphan tmg toa nang lugng nhung it hon
phan hach

Diéu kién

k>1

+ k = 1: kiém soat duoc.

+ k > 1: khong kiém soat duoc, giy
bung nd (bom hat nhén)

- Nhiét do cao khoang 100 triéu do.

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

- Thoi gian duy tri trang thai plasma ¢ nhiét
d6 cao 100 triéu do phai du 16n.

Uuva
nhwgc

Gay 6 nhiém méi trudng (phéng xa)

Khong gay 6 nhiém méi truong.

CHUC CAC EM HQC TOT VA THI PAU PAI HQC!
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