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MOT SO PIEM CAN LUU Y KHI THUC HIEN CHUAN KIEN THUC, Ki NANG

L Phéq “Huéng dan thue hién chudn kién thirc, ki ning” cia tai lidu ndy duoc trinh bay theo tirng 16p va theo céc chwong. Mdi chwong déu
gom hai phan 1a :
a) Chuén kién thirc, ki ndng ctia chuong trinh : Phan nay néu lai nguyén van cac chudn kién thirc, ki ning da duoc quy dinh trong chwong trinh
hién hanh twong tng d6i vdi moi chuong.
~ b) Huéng dan thyc hién : Phén nay chi tiét hod cac ch\ué‘in kién thirc, ki ning d& néu & phin trén dudi dang mot bang gom co 4 cot va duogc sip
X€p theo cac chu dé ciia mdén hoc. Cac cft cua bang ndy gom :

- Cot thir nhat (STT) ghi thtr tw cac don vi kién thirc, ki ning trong mdi chii dé.

- Cot thir hai (Chuin KT, KN quy dinh trong chwong trinh) néu lai cac chudn kién thie, Ki ning twrong tmg véi mdi cha dé da dwoc quy dinh
trong chuong trinh hién hanh.

- Cot thir ba (Mirc d6 thé hién cy thé cua chudn KT, KN) trinh bay noi dung chi tiét twong tmg v6i cac chuan kién thirc, ki ning néu trong cot
thir hai. Day la phan trong tdm, trinh bay nhitng kién thirc, ki ndng t6i thicu ma HS céan phai dat duoc trong qua trinh hoc tap. Céc kicn thire, ki
nang dugc trinh bay trong cot nay ¢ cac cap do khac nhau va dugc dé trong dau ngoac vuéng [ ].

Céc chuén kién thirc, ki nang dugc chi tiét hoa trong cot ndy 1a nhitng can cir co ban nhét dé kiém tra danh gia két qua hoc tap cua hoc sinh
trong qua trinh hoc tap cap THPT.

- Cot thtr tu (Ghi chu) trinh bay nhitng ndi dung lién quan dén nhiing chuan kién thirc, ki ndng dugc néu ¢ cot thir ba. D6 1a nhirng kién thirc,
Ki nang can tham khao vi chung duoc st dung trong SGK hién hanh khi ti€p can nhiing chuan kién thirc, ki ndng quy dinh trong chuong trinh, hodc
d6 1a nhitng vi du minh hoa, nhiing diém can chu y khi thyc hién.

2. Bbi véi cac ving sau, vung xa va nhung vling nong thon con ¢6 nhirng kho khan, GV can bam sat vao chuan kién thirc, ki ning ciia chuong
trinh chuin, khong yéu cau HS biét nhitng ndi dung vé chuén kién thirc, ki ning khac lién quan c0 trong cAc tai liéu tham khao.

Nguoc lai, d6i v6i cac ving phat trién nhu thi x4, thanh phd, nhirng vung c6 diéu kién vé kinh té, van hoa x4 hoi, GV can linh hoat dua vao
nhing kién thirc, ki nang lién quan dé tao diéu kién cho HS phat trién ning lyc.

Trong qué trinh van dung, GV cin phan hoa trinh d6 HS dé c6 nhitng giai phap t6t nhit trong viéc t6 chirc cac hoat dong nhan thirc cho HS.
_ Trén day la nhirng diém can luu y khi thyc hién chuén kién thuc, ki ndng. S¢ Gido duc va Dao tao chi dao cac truong THPT td chtre cho
t6 chuyén mon ra sodt chuong trinh, khung phan phoi chuong trinh cia B, xay dung mot khung gido an chung cho t6 chuyén mon dé tir d6
cac GV c6 co s soan bai va nang cao chat lugng day hoc.
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A. CHUONG TRINH CHUAN
Chuong I. DAO 8€NG C¥

1. ChuEn kiOn thgc, ki nang cia chuong trinh

Chfi ®0

Mgc ®é cCn ®1t

ghicho

a) Dao ®éng @ilu
hoa. Cic dai luong
dac trung

b) Con l4ic IR xo.
Con lic ®-n

c) Dao ®éng ridng.
Dao ®éng t¥t dCn
d) Dao dong cudng
bitc. Hién tuong
cong hudng. Dao
®éng duy trx

e) Phuong ph,p
gifn ®a Fre-nen

Ki0n thec

— Phét biéu dugc dinh nghia dao dong diéu hoa.

— Néu dugc 1i do, bién do, tan s6, chu ki, pha, pha ban dau 1a gi.

— Néu duogc qud trinh bién déi nang luong trong dao dong diéu hoa.

— Viét dugc phuong trinh dong luc hoc va phuong trinh dao dong diéu hoa clia con Fic IR
x0 va con lac don.

— Viét dugc cong thic tinh chu ki (hoic tin s6) dao dong diéu hoa ctia con lic 10 xo va
con lic don. Néu duoc ting dung ctia con lic don trong viéc x4c dinh gia toc roi tu do.

— Trinh bay dugc nodi dung ctia phuong phdp gian d6 Fre-nen.

— Néu dugc cich st dung phuong phdp gidn d6 Fre-nen dé téng hop hai dao dong diéu hoa
cling tdn s6 va cing phuong dao dong.

— Neéu duogc dao dong riéng, dao dong tit dan, dao dong cudng biic 1a gi.

— Néu dugc diéu kién dé hién tuong cong hudng xdy ra.

— Néu dugc cic dic diém clia dao dong tat dan, dao dong cudng biic, dao dong duy tri.
Kinng

— Gidi duogc nhitng bai todn don gidn vé dao dong clia con lic 10 xo va con lic don.

— Biéu dién duoc mot dao dong diéu hoa bang vecto quay.

— X, c @nh chu kx dao ®éng ctia con lic don va gia toc roi tw do bang thi nghiém.

Dao ®éng cfia con lc IR xo
va con liac don khi bd qua
cdc ma sat va luc can la cac
dao ®éng ri2ng.

Trong céc bai todn don
gifn, chi xBt dao ®éng @ilu
hoa clia riéng mot con lic,
trong ®a : con Pic IR xo
goébm mot 10 xo, duoc dat
n»m ngang hokc treo th¥ng
®gng: con l%c ®-n chf chbu
tac dung cua trong luc va
luc ¢"'ng cfia dOy treo.
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2. Huéng dan thuc hién

1. DAO PONG DIEU HOA

ChuEn KT, KN quy ®nh

®¢é, tCn se, chu kx,
pha, pha ban ®Cu
1a gx.

o Li ® x cua dao dong 1a toa do clia vat trong hé toa do cé goc 1a vi tri can
béang. Pon vi do li d6 1a don vi do chiéu dai.

e Bién do A clia dao dong 1a do léch 16n nhat ctia vat khoi vi tri can béng.
Pon vi do bién do 12 don vi do chiéu dai.

e (ot + ¢) goi la pha clia dao dong tai thoi diém t, c6 don vi la radian
(rad). V6i mot bién do da cho thi pha 1a dai lugng xdc dinh vi tri va chiéu
chuyOn ®éng cfia VEt t1i théi ®i0m t.

e ¢ 1a pha ban dau cua dao dong, c¢6 don vi l1a radian (rad).

e © 12 tAn s6 gbc cua dao dong, c¢6 don vi 1a radian trén gidy (rad/s).

e Chu kx T ctia dao dong diéu hoa 1a khodng thoi gian dé vat thuc hién
duoc mot dao dong toan phan. Don vi clia chu ki 1a giay (s).

Stt TRONG CHUGNG TRINH mgc ®é thO hiOn cb thO cAa chuEn KT, KN Ghichoé
1 | Phdt biéu duge dinh | [Thang hiéu] ChuyOn ®éng cfia VEt I£p @i I£p 1%i
nghUa dao @eng Bi0u Dao dong diéu hoa 1a dao dong trong dé li do ciia mot vat 14 mot ham cosin ql,lal}h mf') tvin .dz%c biet (Ag('n fa vi
hoa. AT N A tri can bang), goi 1a dao dong co.
(hay ham sin) cfia théi gian. NG ] Khotng thei gi
N R o . u sau nh+ng khofng théi gian
Phuong trinh clia dao dong diéu hoa c6 dang: bang nhau, goi la chu ki, vat tr§
X = Acos(ot + ¢) 11i vb trf co va chuyOn @éng theo
trong @3, x 12 1i do, A 1a bién do ctia dao dong (12 mot s6 duong), ¢ 14 pha | huéng cii thi dao dong cua vat d6
ban @Cu, o 12 tan s6 géc cha dao dong, (ot + ¢) 12 pha ciia dao dong tai | 12 tuan hoan.
théi ®i0m t. Dao dong tuan hoan don gian nhat
1a dao dong diéu hoa.
2 | Néu dugc li do, bien | [Th«ng hi0u] Véi mot bién do da cho thi pha la

dai luong xdc dinh vi tri va chiéu
chuyOn ®éng cfia vEt ti théi ®i0m
t.

Gitta dao dong diéu hoa va chuyén
dong tron déu c6 moi lién hé 1a:
Piém P dao dong diéu hoa trén
mot doan thing luén cé thé duoc
coi 12 hinh chiéu cia mot diém M
chuyén dong tron déu lén duong
kinh 14 doan thing d6.

Van t6c clia dao dong diéu hoa 1a
V=X =-0Asin(ot + ).
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e Tan s6 (f) ctia dao dong diéu hoa 1a s6 dao dong toan phan thuc hi0n | Gia t6c ctia dao dong diéu hoa la
trong mot gidy, cé don vi la mot trén giay (1/s), goi 1a héc (ki hiéu Hz). a=V' = —o’Acos(ot + ¢) = — »°X

HO thgc mai lién he gitta chu ki va tan s6 12 o = % = 2nf.

2. CON L%C LI XO

ChuEn KT, KN quy ®nh

Stt TRONG CHUGNG TRINH mgc ®é thO hiOn c6 thO cfia chuEn KT, KN Ghicho
1 | Viét duge phuong | [Th«ng hibu] Con lic 16 xo gom vat nhd c6 khoi lugng
tr\ nh @eng I\UC hdc o Phuong trinh dong luc hoc cua dao dong diéu hoa la m, gan vao l(,) X0 €o kh‘?l h{qng\ kh,oflg
va phuong trinh dao déng ké, do ctiing k, mot dau gan vao diém
dong diéu hoa cua F=ma=-kxhay a=- LX cé @pnh.
con lic 18 xo. m 8§i0u kién khao sat 1a luc can moi trudng
trong d6 F 1a luc tdc dung 1én vat m, x 1a 1i d6 cua vat m. va lic ma st kh«ng ®_ng kO.
Phuong trinh c6 thé dugc viét duéi ding : Luc luon huéng vé vi tri can bing goi 1a
X" = — 0’X luc kéo vé, c6 do 16n ti 1¢ véi 1i do va gay
e Phuong trinh dao dong cua dao dong diéu hoa 1a ra gia toc cho vat dao dong dicu hoa.
x = Acos(wt + @) Vii © = /£
m
2 | Viet duoe cong thie | L1 <Ng hiul

tinh chu kx (hofkc t¢n
s¢) dao ®éng ®i0u
hoa cfia con luc IR
X0.

e C«ng thgc tinh tCn sé gac ciia dao dong diéu hoa clia con lic 10 xo
k

law=,—.
m

e C«ng thgc tinh chu kx dao ®éng ciia dao dong diéu hoa clia con
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BcIR xo1aT = Zn\/g.

Trong ®&, k 1a do ciing 106 xo, c¢6 don vi 1a niuton trén mPt (N/m), m
12 khéi luong ctia vat dao dong diéu hoa, don vi 1a Kilgam (kg).

Néu dugc qud trinh
bién déi nang lugng
trong dao ®éng ®i0u
hoa.

[Th«ng hilu]

Trong qué trinh dao dong diéu hoa, cé su bién déi qua It gi+a
dong nang va thé€ nang. Déng n"'ng t'ng thi thé ning giam va ngugc
I%i. Nhung co ning ctia vat dao dong diéu hoa luon luon khong dai.

Vii dao ®éng cfia con l¥c IR xo, ba qua
mai ma s,t va luc can, chon moc tinh thO
n"ng & v trf cén b»ng, thx

— 8éngn'ng:

We = % mv? = Wsinz(mt + ).
~ThOn'ng:

W, = %kx2 = WCOSZ((Dt + Q).
—C-n"ng:

1

W = %kAZ =3 mo?A% = heng sé.

Giai dugc nhiing bai
to,n ®-n gifn v0 dao
®éng cfa con lic IR
X0

[VEn dong]

e Bilt c,ch chan h troc tot ®€, chf ra duoc ¢, ¢ luc t,c déng 12n vEt
dao ®éng.

e Biét cach 1ap phuong trinh dao dong, tinh chu ki dao dong va cac
dai lugng trong c, ¢ c«ng thgc cfia con ¢ IR xo.

Chf xét dao dong diéu hoa cla rieng mot
con Hic, trong ®&, con l%c IR xo dao ®éng
theo phuong ngang hodc theo phuong
th¥ng ®gng.

Ché6 y méc théi gian ®0 x ¢ ®nh pha ban
®Cu cfia dao ®éng.
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3. CON L¥%C 8¥N

ChuEn KT, KN quy ®nh

Stt TRONG CHUGNG TRINH mgc ®é thO hiOn c6 thO cAa chuEn KT, KN Ghichoé
1 | Viét dugc phuong | [Th«ng hidu] Con lac don gém vat nho khoi lugng m
trmh ®eng luc hac | e Vi con ¢ @-n, thanh phan luc kéo vat vé vi tri can bing 12 treo vao soi dﬁ?’ khéng\ dan ?6 kh?)\l lu‘ing
va phuong trinh dao khong dang ké va chiéu dai 1. Diéu kién
dong diéu hoa cua P,=—mg E =ma=ms"hay s"=-¢g E = —w%s khao sat 1a luc czjm moi trudng va lic ma
con l¥c ®-n. I ) I s,t kh«ng ® ng kO. Bi®n ®é géc o, nha (o,
trong ®4, s 1a li ® cong cfia vEt ®0 b»ng mbt (m), | 1a chiéu dai cfia | < 10°).
con ¢ ®-n ®o b»ng mbt (m). D6 1a phuong trinh dong luc hoc cla )
con l%c ®-n. bong nang cla con lac don 1a dong nang
; cfia VEt m.
o Phuong trinh dao dong cua con lac don 1a la
_1
s = $,C0s(t + @) W, = >mv
trong ®4, s, = lo, 12 bien do dao dong. Thé ning cta con lic don 1a thé ning
trong truong cua vat m. Chon mdc tinh
th€ nang 1a vi tri can bang thi
W, = mgl(1-cosa)
NOu ba qua ma s_t, thx c- n"'ng cfia con
lac don duogc bao toan.
1 .2 i A
W= Emv +mgl(1-cosa) = hang so6
2 | Viét duoc cong thic | [Th«ng hilu]

tinh chu kx (hokc t¢n
sé) dao ®éng ®i0u
hoa clia con lac don.

e C«ng thac tinh t¢n sé géc cfia dao ®éng con l%c @-nla o = \/%7 .

v

& mét n-i tren Tr.i 8Ft (g kh«ng @zi),
chu kx dao ®éng T cfia con l%c ®-n chf
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e C«ng thgc tinh chu kx dao ®éng cfia con l%c @-nla T = 211\/I .
g

.

phuong (m/sz), 1 12 chiéu dai con lic, cé don vi 1a mét (m).

3 | Néu dugc tng dung | [Th«ng hiu]
A y - " N
cha con lic -~ &-n e Ding con I%c ®-n ca chiOu dai 1 m. Cho dao dong diéu hoa. bo
trong viOc x,c @nh | = . e A N N o
o thoi gian ciia mot s6 dao dong toan phCn, té ®& suy ra chu kx T.
gia téc r-i tu do.
2
e Tinh g theo c«ng thgc: g = 4L2|
o L
4 | Giai dugc nhiing | [VEn déng] Chg xbBt con lic ®-n chbu t,c dong ciia
bai to_n ®-n gifn v0 Bict cich chon he truc toa do. chi ra d o e the dune 1én vat trong luc va luc cang cua day treo.
4 = e Biét cich chon hé truc toa d9, chi ra dugc cac luc tic dung Ién va AT .
dao ®éng cfia con . oo i : e * | Chd y meéc théi gian ®0 x,c ®nh pha ban
] dao ®éng.
l%c ®-n. ®Cu.
e Bilt c_ch lap phuong trinh dao dong, tinh chu ki dao dong va céc
dai luong trong cac cong thiic cua con I%c ®-n.
4. DAO 8éNG T%T DCN. DAO 8&éNG C; 1NG BgC
ChuEn KT, KN quy @nh e . o
Stt TRONG CHUGNG TRINH mgc ®é thO hiOn c6 thO0 cAa chukEn KT, KN Ghichoé
1 | Neu dugc dao dong | [Th«ng hi0u] Dao dong duy tri 1a dao dong

ri2ng, dao ®éng tit
dén, dao dong cudng
bic l1a gi.

Néu dugc cic dac
®i0m cfia dao ®éng
tht dCn, dao ®éng

e Dao ®éng chia hé xay ra dudi tdc dung chi clia noi luc goi 1a dao dong tu do

hay dao ®éng ri2ng. Dao ®éng ri2ng c& chu kx chd phd thuéc ¢ c yOu t

cd bi®n ®é duoc giit kh«ng @i

N ~ | bang cach bl nang luong cho
e trong hO

ma khong phu thudc vao céch kich thich dé tao n®n dao ®éng. Trong qu, trnh
dao ®éng, tan so clia dao dong rieng khong déi. Tan s6 nay goi 1a tin s6 riéng

ctia dao dong, ki hiéu 1a f.

hé ding bing nang luong mat
m,t va tan s6 dao dong bing
tCn sé dao ®éng ridng ciia ho.

Dao ®éng cfia con l¥%c IR xo,
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cudng buc, dao dong
duy trx,

e Dao dong tit dan 12 dao dong c6 bién do gidm dan theo thoi gian. Nguyén
nhén gOy ra dao ®éng t¥t dCn 1 luc can cta moi trudng. Vat dao dong bi mat
dCn n"ng luong. Bién do clia dao dong giam cang nhanh khi luc can ctia moi
truong cang 16n.

e Dao dong cudng bic 1a dao dong ma vat dao dong chbu t,c dong cfia mét
tCn sé b»ng tCn sé ciia luc cué'ngbu'cBlen do cia dao dong cudng buc phu
thuoc vao bién do cla luc cudng bic va do chénh léch tan s6 cla luc cudng
biic va tin s6 riéng clia hé dao dong. Khi tin sd cua luc cudng bic cang gan
vGi tan sO riéng thi bién do dao dong cudng bic cang 16n.

sung phan nang lugng diing bang phan nang luong hé tiéu hao do ma sét.

¢6 tan so chi phu thuoc vao m
va k, 1a dao dong riéng.

NOu dao ®éng trong chEt lang
(mo6i trudng cé ma sat) thi,
dao dong cha con lic don I
dao ®éng t¥t dCn.
‘Dao®éng ciia thOnxe buyt |
gCy ra béi chuyOn ®éng cfia
pit-t«ng trong Xilanh cfia m_y
neg, khi xe kh«ng chuyOn
dong, 1a dao dong cudng bic.

3 | Néu dugc didu kien | [Th«ng hidu] Hién tugng cong hudng c6 thé
dé hién tugng cong | Hién tuong cong hudng la hién tugng bién do clia dao dong cudng biic tang ((;Ochaczlr:gut:?nmh h):)©1;g ggsgco(l;lgé
hudng xfy ra. dén gi’é tri cyc dai khi tan s6 (f) clia luc cudng biic bang tan s6 riéng (fy) ciia hO cl;i tist mdy moc... Niun;g

dao @eng. cong thd ci c6 lgi, nhu hop
e Diéu kién xay ra hién tuong cong huong la f = f,, cong huong dao dong am
"""""""""""""""""""""""""""""""""""""""""""""" thanh ctia dan ghita, violon,...
5. TONG HOP HAI DAO DONG DIEU HOA CUNG PHUONG, CUNG TAN SO.
PH!¥NG PH_P GI{IN 84 FRE-NEN
ChuEn KT, KN quy @nh e . o
Stt TRONG CHUONG TRINH mgc ®é thO0 hiOn c6 thO0 cAa chukn KT, KN Ghichoé
1 | Trinh bay dugc noi | [Th«ng hibu]

dung cta phuong
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ph_p gifn ®a Fre-nen.
Biéu dién dugc dao
dong diéu hoa bing
vect- quay.

Phuong trinh dao dong diéu hoa 1a M
x = Acos(mt + ¢). Ta bidu didn dao

dong diéu hoa b»ng vect~ quay OM

— Ca géc tti gec ciia tréc tda @€ Ox.

— C6 do dai bang bién do dao dong, OM = A.

— HTp vii troc Ox mét gac b»ng pha ban ®Cu va quay déu quanh O véi
téc ®é gac o, vii chilu quay 1a chiéu dwong clia dudng tron luong gidc,
nguoc chiéu kim dong ho.

[VEn dong]

Bi0t ¢_ch bi0u di0n dugc dao dong diéu hoa bang vecto quay.

Néu duoc cach su
dung phuong phéap
gifn ®& Fre-nen @0
teng hip hai dao
dong diéu hoa cing
tn sO, cing phuong
dao ®éng.

[VEn do6ng]

Xbt hai dao ®éng @i0u hRa cing

phuwong,  cing , tin s6___la /. 7

X, = Ajcos(ot + @) va

X, = Aycos(ot + ¢,). 80 teng hip O P, P, P X
hai dao dong diéu hoa nay, ta thuc hién

nhu sau:

— VT hai vect- OM, va OM, biOu di0n hai dao ®éng thanh phan x; va
Xo.

— VT vect~ OM =OM, +OM, 1a vecto biéu dién dao dong tdng hop.
Hinh binh hanh OMM,M, kh«ng bi0n ding, quay ®0u vii téc ®é o
uuu

quanh O. Vect- OM ciing quay déu nhu thé. Do d6 X = X1 + X, =
Acos(ot + ).

Dao ®éng teang hTp cfia hai dao
dong diéu hoad cung phuong, ciing

-tan--s6--1a-mot-dao--dong--diéu--hoa

cung phuong, ciing tin s6 v4i hai

X, sim pha h-n dao ®ng x;, hay
dao ®éng x, tr0 pha so vii dao ®éng
Xo.

NOuU Ao =@, — ;< 0_thx dao ®éng

X, tr0 pha so vii dao ®éng x,, hay

Xy
NOu Ap=¢, -, =2nt (n =0 ;
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e Bién do A va pha ban ddu ¢ ctia dao dong tdng hop dugc xdc dinh

-1 Deleted: ;

_Agsing, + A, sing,
Ajcosp; + A, COS @,

tan @
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e 8¢ |0ch pha cfia hai dao dong thanh phan I3,

Ag = (ot + @,) — (ot + @) = @) — ¢y

A= |Al - A2| = Amin

6. Thwe hanh: KHAO SAT THU'C NGHIEM CAC PINH LUAT DAO PONG CUA CON LAC PON

Stt

ChuEn KT, KN quy ®nh
TRONG CHUONG TRINH

mgc ®é th0 hidn c6 thO cfa chuEn KT, KN

Ghicho

Xac dinh chu ki dao | [Thong hiéu]
dong cua con lac don Hiéu duoc co so li thuyét:

va gia téc roi tu do

bang thi nghiém

- Néu duge cu tao cua con lic don.

- Néu duoc cach kiém tra mdi quan hé giita chu ki véi chiu dai cia con lic don khi
co lac dao dong vdi bién do goc nho.
[Van dung]
e Biét cach su dung cac dung cu va bé tri dugc thi nghiém:

- Biét dung thudc do chiéu dai, thue do goc, ddng hd bam gidy hodc ddng hd do thoi
gian hién so.

- Biét 1ap rap duoc cac thiét bi thi nghiém.

e Biét cach tién hanh thi nghiém:
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- Thay d6i bién d6 dao déng, do chu ki con lac.

- Thay di khéi luvong con lic, do chu ki dao dong.

- Thay dbi chiéu dai con lic, do chu ki dao dong.

- Ghi chép sb liéu vao bang.
e Biét tinh toan cac sd liéu thu dugce tir thi nghiém dé dua ra két qua:

- Tinh dugc T, T2, T/I.

- V& duge dd thi T(1) va db thi T2(1).

- X4c dinh chu ki dao dong cua con lic don bang cach do thoi gian ty khi con lic thuc
hién n; dao dong toan ph?m, tinh T, = ni; tuong ty T, = rt]_z ... tr @6 xac dinh T.

1 2

2

A g . R 4
- Do chiéu dai | cua con lac don va tinh g theo cdng thiic g :TLZ.

- Twr d0 thi rat ra cac nhan xét.
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1. ChuEn ki0n thgc,

Chuong Il. SANG C¥

kl ndng ctia chuong trinh.

Chfi ®0

Mgc ®é cCn ®1t

ghicho

a) Kh.i ni0m sang
c-.  Sdng ngang.
Séng déc

b) Cac dac trung clia

séng, budc séng, tin

se sang, bi®n ®é
séng, nang luong
séng

¢) Phuong trinh séng
d) Séng ©m. 8¢é cao
cfia Om. ¢m sic.
Cuong do am. Mic
cuong do am. bo to
cfia Om

e) Giao thoa cfia hai
sdng c-. Séng dong.
Cong hudng am

Ki0n thac

— Phit biéu duogc cdc dinh nghia vé séng co, séng doc, séng ngang va néu dugc
v/ d6 v0 séng déc, sdng ngang.

— Phit biéu duoc cic dinh nghia vé téc do truyén séng, budc séng, tan sd séng,
bién do séng va nang lugng séng.

— N3 dugc cuong do am va mic cuong do am la gi va don vi do miic cuong do am.
— Néu duogc vi du dé minh hoa cho kh4i niém am sic. Trinh bay duoc so luoc
v0 Om ¢~ bfn, c,c ho* Om.

— Neéu dugc cdc dic trung sinh 1 (do cao, do to va am sic) va cdc dic trung vat
IY (tdn s6, mic cudng do6 am va cdc hoa am) cua am.

— Mo ta dugc hién tugng giao thoa clia hai séng mit nuéc va néu duoc cac diéu
kiOn ®0 ca su giao thoa cfia hai sang.

— M6 ta duoc hién tugng séng dirng trén mot soi day va néu duoc diéu kién dé
khi ®& ca séng dong khi ®a.

— Néu duoc tac dung ctia hop cong hudng am.

Kl nng

— Viét dugc phuong trinh séng.

— Giai duoc cdc bai todn don gian vé giao thoa va séng dimg.

— Giai thich dugc so luge hién tuong séng ding trén mot soi day.

— Xdéc dinh duoc budc séng hodc t6c do truyén am bang phuong phdp séng dirng.

L (dB) = 10|g|l.
0

Kh«ng y2u cCu héc sinh ding
phuong trinh séng dé giai thich hién
tugng song dung.
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2. Huéng dan thuc hién

1. S&NG C¥

ChuEn KT, KN quy @nh

Stt TRONG CHUONG TRINH mgc ®é th0 hidn c6 th0 cfia chuEn KT, KN Ghicho
1 | Phdt bi€u duge cdc | [Thng hibu] Vi dé: Sang ©m truyOn trong
@nh nghla vO séng | , : . N kh«ng kht, c,c phtn t6 kh«ng kht |
c-, sdng dac, sing  ® Séng cola qu, trnh lan truyOn dao ®éng ¢~ trong mét m«i trudng. dao déng doc theo phuong truyén
ngang va néu dugc | ® Song doc la séng trong do cic phan tir moi trudng dao dong theo phuong séng, hokc dao ®éng cfia c,c vRng
v d6 v0 sdng d4c, | tring v6i phuong truyén séng. Séng doc truyén dugc ca trong chat khi, | 10 xo chiu tdc dung cta luc dan
séng ngang. chat 16ng va chét ran. hdi theo phuong tring vii tréc cfia
e Séng ngang 1a séng trong dé cdc phén tir ctia moi trudng dao dong theo | 10 X0, d6 1a nh+ng dao ®eng c-
phuong vuong géc véi phuong truyén séng. Song ngang truyén dugc & mat | £+0 ra sang dac.
chat 16ng va trong chat ran. Vii séng trén mat nudc, ¢, phCn |
tr nuéc dao dong vu«ng gac vii
phuong truyén séng, d6 1a dao dong
¢~ t*o ra séng ngang.
2 | Phit biéu dugc cdc | [Th«ng hifu] C«ng thgc lign h0 gi+a chu kx T,

@nh nghla v0 téc ®é
truyén séng, budc
sang, tCn se sang,
bién do séng va
nang lugng song.

e Bién do séng 1a bién do dao dong ctia mot phan tir moi trudng cé séng
truyOn qua.

e Chu kx T (hokc tCn se f) 1a chu ki (hokc tCn se f) dao ®éng cfia mét phCn to
moi trudng ¢ séng truyén qua.

e Toc do truyén séng v 1a t6c do truyén dao dong trong moi trudng.

e Budc séng A 1a quiang dudng ma séng truyén dugc trong mot chu ki. Hai
phén tir ndm trén cling mot phuong truyén séng, cach nhau mot budc séng
thx dao ®éng ®ang pha vii nhau.

e TCn sé sdng f 12 s6 1an dao dong ma phan tir méi trudng thiic hiOn trong

tan so6 f, toc do v va budc séng A,

e ]
A=Vl =—
f
Cic dai lugng dac trung ctia mot
s6ng hinh sin 1a bién do cla séng,
chu ki clia s6ng, budc séng, nang
luong séng.
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1 giy khi séng truyOn qua. Tan s6 cé don vi 1a hec (Hz).

e Nang lugng séng c¢6 duge do ning lugng dao ®éng cfia ¢, c phCn td cfia
moi trudong c& sang truyOn qua. Qua trinh truyén séng 12 qua trinh truyOn
nang luong.

3 | Viét dugc phuong | [Th«ng hiu]
trxnh sang. . .
e Phuong trinh dao dong tai diém O 1a ug = Acosot. Sau khofing théi gian
At, dao ®éng t O truyOn ®n M c_ch O mét khofing x = V.At.
e Phuong trinh dao dong clia phan tir moi truong tai diém M bat ki c6 toa
®é xla
upm(t) = Acoso| t — X]= Acos2n . x
v T A
Phuong trinh nay cho biét li do u ctia phin tir ¢6 toa do x vao thoi diém t.
86 1a mot ham vira tudn hoan theo thoi gian, vira tudn hoan theo khong
gian.
2. Su GIAO THOA
ChuEn KT, KN quy @nh e . o
Stt TRONG CHUGNG TRINH mgc ®é thO hiOn c6 thO cAa chuEn KT, KN Ghichoé
1 | Mo ta duoc hién | [Th«ng hi0u] Gifi thich : Mci nguén séng Sy, S,

tuong giao thoa cla
hai séng mat nudc
va néu duoc cdc diéu
kibn ® ca su giao
thoa cfia hai séng.

hinh cdc dudng hypebol vdi tiéu diém 1a S; va S,.

e Hién tuong giao thoa la hién tuong hai séng khi gkp nhau thx ca nh+ng

Y= 2 M A L

®ang théi ph,t ra sdng cd gin

B T b e T S T S

tom. Trong miOn hai sing ghp
“nhau, c& nh=ng @iOm ®gng y2n, do

hai sdng gfp nhau & @& trilt tidu
nhau. C& nh+ng ®i0m dao ®éng rft

minh, do hai sédng g&p nhau é ®&
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®iém ching luon tang cuong 1dn nhau, cd nh+ng ®iOm chdng lu«n lu«n
trilt ti2u IEn nhau.

e Hai nguén dao dong clung tan sé va cé do léch pha khong ddi theo thoi
gian goi 13 hai nguén két hop. Hai song do hai nguon két hop phat ra goi 12
hai séng kOt hp.

e 8i0u kidn ® xAy ra hién tuong giao thoa la trong moi trudng truyén
séng cd hai sdng két hop va ¢, c phCn t6 sng cé cung phuong dao dong.

e Hién tugng giao thoa 1a mot hién tuong dac trung cua séng. Qud trinh
vat i nao gy ra dugc hién tugng giao thoa ciing 1a mot qua trinh séng.

tang cuong 1an nhau. Tap hop
nhing @i0m ®gng y2n hokc tEp
hTp nh+ng ®i0m dao ®éng rft
manh tao thanh cic duong
hypebol trén mat nudc.

Giai dugc cdc bai
to.n ®n gifn V0
giao thoa.

[VEn do6ng]

e Bilt c_ch teng hTp hai dao ®éng c¥ng phuong, ciing tin s, ciing bién do
dé tinh vi tri cuc dai va cuc tiéu giao thoa.

Nh+ng ®i0m t1i ®4 dao ®éng ca bién do cuc dai (cuc dai giao thoa) la

nhiing di€m ma hiéu dudng di chia hai séng tir nguén truyén t6i bang mot
s6 nguyén 1an budc séng. C«ng thac gng vii cuc dai giao thoa 1a

Nhitng diém tai d6 dao dong triét tiéu (cuc tiéu giao thoa) 1a nhiing diém
ma hiéu dudng di cha hai séng tr ngudn truyén t6i bang mot s6 nlra
nguyén lan budc séng. C«ng thgc gng vii cuc tieu giao thoa 1a

Qg—_d;i(ﬁ%)k, viik=0,+1,+2..

e Biét cdch dua vao cong thitc dé tinh dugc buéc séng, s6 lugng céc cuc
®1i giao thoa, cuc tilu giao thoa.

Chi xét bai todn ¢4 hai nguén két
hTp.

Géi d, , d, 1a khoang cach tir mot
®i0m M l4n lugt dén hai nguoén S,
S, (d,=MS,, d,=MS,).

Quii tich c,c ®idm cuc @1 giao
thoa, hofc ¢, c ®i0m cuc tidu giao
thoa 1a nhitng dudng hypebol c6
hai tiéu diém 1a vi tri hai nguén
kOt hTp.
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3. S&NG DBNG

Stt

ChuEn KT, KN quy @nh
TRONG CHUONG TRINH

mgc ®é th0 hidn ¢ th0 cfa chuEn KT, KN

Ghiché

Mo
tuong
trén mot soi day va
néu dugc diéu kién
®) c& sdng dong
khi ®4.

ta duoc hién
séng dung

[Th«ng hilu]

XDBt mét sTi dOy dan ho6i PQ ca @Cu Q ce ®@bnh. Gif sé cho @Cu P dao ®éng li#n
toc thi séng tGi va séng phan xa lién tuc gap nhau va giao thoa vGi nhau, vx
chiing 14 céc séng két hop. Tren sTi dOy xut hibn nh+ng ®i0m lu«n lu«n ®gng
yan (goi 1a nit) va nhiing diém luon luon dao ®éng vii bign @ 1Tn nhEt (gai
1a bung).

Sang dong la séng trén sgi day trong trudong hop xudt hién cdc nit va
c.c bung. Khoang cédch gitra hai bung séng lién ké va khoang cach giita hai

nut séng lién ké 1a 7 Khoang céch gifta mot bung séng va mot nit séng lién

clia sgi day phai bdng mot s6 nguyén 1an nira budc séng.
| = k& viik=0,1,2,.
2
e 8i0u kiOn ®0 c& sdng ddng tran mét sTi doy cA mét ®Cu cé ®nh, mét @Cu tu

do 1a_chiéu dai clia sgi day phai bing mot s6 1€ 1an %

| = 2k + 1)%, viik=0,1,2,...

Khi phfn x tran vEt cfn cé
®nh, sdng phfn x* lu«n lu«n
"ﬁgi'l‘(j'é"pﬁém\'/l"l'"Sﬁh'g"t'lli"é"@io """
phan xa va chong trilt ti2u IEn
nhau é ®4.

Khi ph{in xt tr2n vEt cfn tu do,
sang phfn x* lu«n lu«n cTng
pha vii sdng tii & ®i0m phfn
x% va chdng ting cudng lan
nhau.

Séng t6i va séng phan xa, néu
truyén theo cing mot phuong,
thx ca thO giao thoa vii nhau,
va tao thanh séng ding.
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Xac dinh dugc budc
sdng hokc téec ®é

truyOn sdng b»ng
phuong phip séng
ddng.

[VEn dong]

C6 thé xéc dinh toc do truyén séng trén day bang cich st dung phuong phap
s6ng dung nhu sau:

— T1o séng ddng tr3n mét sTi dOy cd hai ®Cu ce ®nh, hokc trAn mét sTi dOy ca
mét ®Cu cé ®nh, mét ®Cu tu do.

— Do chiéu dai day, can cit s6 nit séng (hodc bung séng) dé tinh budc séng A
theo c«ng thgc tren.

[ Deleted: :

— Tinh téc ®é truyOn sing_theo c«ng thac v = % =M.
2 | Gifi thich duge so | [VEn dong]
luge hién tugng séng | ki cho ®Cu P ciia dey dao ®éng lian toc, thx sdng tii t6 @Cu P va séng phan
& a At STi N . y . . .
dong tron met sTi | ya r gau Q 1a hai s6ng két hop, ching lién tuc gap nhau va giao thoa véi
dey. nhau. Két qua 1a trén soi day xudt hiOn nh+ng ®i0m lu«n lu«n ®gng y2n (n6t
séng) va nhitng diém luon luoén dao dong vé6i bién do 16n nhat (bung séng).
4. 8£C TRING VET LI CAA ¢M
ChuEn KT, KN quy @nh e . o
Stt TRONG CHUONG TRINH mgc ®é thO0 hiOn c6 thO cAa chuEn KT, KN Ghichoé
1 | Néu dugc séng am, [NhEn bi()t] Mot vat dao dong phat ra am la

©m thanh, ht Om,
siéu am la gi.

e S6ng am la cdc song co truyén trong cac moi truong khi, 1ong, rdn (moi ph
trudng dan hoi).

e Am nghe dugc (am thanh) c6 tdn s6 trong khoang tir 16 Hz dén 20000
Hz.

mét nguan Om. TCn sé cfia Om
.t ra b»ng tCn sé dao ®éng cfia
nguan om.

Am khong truyén duoc trong chan
khong, nhung truyén dugc qua céc
chat rin, 16ng va khi. Téc do
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e ¢m ca tCn sé tr2n 20000 Hz goi 1a siéu am.

e ¢m c6 tan s6 dudi 16 Hz goi 1a ha am.

Vkhi < Viang < Vi
Am hau nhu khong truyén duoc
qua cac chat x6p nhu bong, len...
Nhiing chéat d6 goi 1a nhiing chat
c.ch Om.

Néu dugc cudng do
am va muc cuong do
am la gi va don vi do
mitc cuong do am.
Néu duogc ciac dac
trung vat 1i (tan se,
miic cudng do am va
c.c ho® Om) cfia Om.
Trinh bay dugc so
lugc vé am co ban,
c,c ho® Om.

[Th«ng hilu]

e Cuong do am I tai mot diém 1a dai luong do bang luong nang luong ma
sdng Om tfi qua mét ®-n vp di0n tich ®Ft t%i @i0m @&, vu«ng gac vii
phuong truyén séng, trong mét ®-n vb théi gian.

e Dai luong L = lglL goi 1a mtic cuong d6 am. Trong ®4, I 1a cuong do
0

om, Iy 2 cudng do am chudn (am ¢6 tan s6 1000 Hz, cudng do Iy= 10 -2

wWim?).

e Don vi clia mitc cuong do am la ben, ki hiéu B. Trong thuc t&€, nguoi ta

thuong dung don vi la déxiben (dB).

1dB= iB
10

L (dB) = 10|g|l
0

e Tan s6 am 1a mot trong nhitng dic trung vat 1i quan trong nhat ctia am.

e Miic cuong do am la dac trung vat 1i thit hai cia am.

e Khi cho mét nhc cb ph,t ra mét ©m c& tCn sé f,, goi la am co ban, thx
bao gié nhic c6 ®a cong ®ang théi ph,t ra mét lolt Om ca tCn s6 1a mot s6

~dong tuan hoan phic tap, cd.crng.|

Nh+ng Om ca mét tCn se x,c @nh,
thudng do c4c nhac cu phat ra, goi
la cic nhac am. Nhiing am nhu
tidng boa ®Ep, tilng sEm, tidng &n
& duong phd, & cho,... khong co
mét tCn se Xxdc dinh thi goi 1a cdc
t1p Om.

Don vi cuong d6 am la oat trén
mBt vu«ng, ki hibu W/m?.

Céc dac trung vat If cua am 1a tan
s0, mic cudng do am va dé thi
dao ®éng cfia Om.

Teng hTp tEt ¢f ¢_c hot ©m trong
mot nhac am ta dugc mot dao

tCn sé vii m c- bfn. 84 tht dao
®éng ciia Om ®a kh«ng cad ding
hxinh sin. 8& tht dao ®éng ciia
crng mét nhic ém do c,c nhic cb
khic nhau phéat ra la hoan toan
kh,c nhau. 8a thb dao ®éng ciia
©m kh,c nhau cho nh+ng Om s¥%c

khéc nhau. D6 1a dac trung vat li
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nguy@n ICn ©m c- bfin 2f,, 3f,... Cac am nay goi la cac hoa am.

thg ba cfia Om.
Cudng do am chuén I, 12 am nha
nhét ma tai c& th0 nghe duoc.

5. 8/£C TRING SINH LI CAA ¢M

ChuEn KT, KN quy @nh

Stt TRONG CHUGNG TRINH mgc ®é thO hiOn c6 thO cAa chukn KT, KN Ghichoé
1 | Neu dugc cdc dic | [Th«ng hiu] Cic dac trung sinh 1f ciia am 1a do
gglii i;nlﬁlnlll 5(;1 g) Ccar”:)é e Do cao clia am 1a mot dic trung sinh If clia am gén lién vé6i dic trung vat cao, ¢ to va am sac cua am.
om ! IV tCn s& Om. Am cang cao khi_tdn s6 cing 16n.
e Do to cia am 1a mot dic trung sinh Ii cha am gén lién vé6i dic trung vat
1i mitc cudong do am. Am cang to khi mitc cudng do am cang 16n.
e Am sic 1a mot dic trung sinh Ii ctia am, gidp ta phan biét am do céc
nguan ©m kh_c nhau ph_t ra. ¢m s¥%c ca li2n quan mEt thilt vii ®4 thp dao
®éng Om.
2 | Neu dugc vi dd @0 | [Th«ng hiOu]
X iy -
m_gnh ©h0 S/Cho kh. i Mot chi€c dan ghita, mot chi€c dan vidlon, mot chiéc keén sacx6 cung phat
NIvm &m sic. ra mét nét la & cing mét ®é cao. Tai nghe phan biét dugc ba am dé vx
chéng ca ©m s¥c kh,c nhau. NOu ghi @4 thb cfia ba @m ®4 thx thEy ¢ c 04
thi d6 c6 dang khéc nhau (tuy c6 cling chu ky). Nhu vay nhiing am sic
kh,c nhau thx ®a th> dao ®éng cong kh_c nhau.
3 | Neéu dugc tdc dung | [Th«ng hilu]

ctia hop cong hudng
Om.

Hop dan ctia cac dan ghita, violon,... 1a nhiing hop cong hudng duoc cau
t10 sao cho khong khi trong hop c6 thé dao dong cong hudng vé6i nhiéu tan
s0 khac nhau cua day dan. Nhu vay, hop cong hudng c6 tac dung lam tang
cudng am co ban va mét se hot Om, t2o ra Om teng hTp ph,t ra vda to, vda
cd mét Om s¥c dac trung cho loai dan @4.
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Chuong Ill. DRNG 8ION XOAY CHIOU

1. ChuEn kiOn thgc, ki nang cGia chuong trinh

Chfi ®0

Mgc ®é cCn ®1t

ghicho

a) DRng ®iOn xoay
chiu. 8i0n _p xoay
chiOu. C,c gi, trb hilu
déng cia dBng ®i0n
xoay chilu.

b) 8nh luEt om @ei
vii mich ®i0n xoay
chiOu ca R, L, C mic
néi tilp.

¢) C«ng suFt cfia dRng
®i0n xoay chilu. HO
sé c«ng suft.

Ki0n thec

— Viét dugc biéu thitc chia cudng do dong dién va dién ap tic thoi.

— Phat biéu duoc dinh nghia va viét dugc cong thitc tinh gid tri hiéu dung ctia cudng do
dRng ®i0n, cfia ®i0n p.

— Viét dugc cdc cong thitc tinh cAm khang, dung khdng va téng tré clia doan mach ci R,
L, C mic néi ti€p va néu duoc don vi do cdc dai luong nay.

— Viét duogc cdc hé thic cta dinh luat Om d6i véi doan mach RLC néi tiép (d6i véi gid tri
hiéu dung va d¢ léch pha).

— Viét dugc cong thic tinh cong suét dién va cong thic tinh hé s6 cong sudt cfia ®otn
mich RLC néi ti0p.

— Néu dugc 1i do tai sao cin phai ting hé s6 cong suat & noi tiéu thu dién.

— Neéu dugc nhitng dac diém clia doan mach RLC n6i ti€p khi xay ra hién tugng cong
hudng dién.

Kinng

— V& duoc gian d6 Fre-nen cho ®n mich RLC néi tip.

— Giai dugc cic bai tap d6i voi doan mach RLC ndi tiép.

— Gii thich dugc nguyén tic hoat dong clia may phat dién xoay chiéu, dong co dién xoay
chiéu ba pha va mdy bién 4p.

— Tién hanh dugc thi nghiém dé khéo sit doan mach RLC néi tiép.

— Goi tat 12 ®01n mich
RLC néi ti0p.
— 8bnh IuEt @m @¢i vii
®0tn mich RLC néi
ti0p bidu thp méi quan
h¢ giftai va u.
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2. Huéng dan thuc hién

1. 811 C1¥NG VO DRNG 8§ION XOAY CHIOU

ChuEn KT, KN quy ®nh

Stt TRONG CHUGNG TRINH mgc ®¢é thO hiOn c6 thO0 cAa chuEn KT, KN Ghichoé
1 | Viét dugc biéu thic [Th«ng hilu] Chu kx cfa dBng @iOn xoay
cua cudng 4o dong | | o o dien xoay chiéu 1a dong dien c6 cudng do bien déi diéu hod theo thoi | chidu I T =27, ton sé la
dién va dién 4p tic | . . o
A glan e T
théi. - o 1
i = lgcos(t + =2 _=
ocos(t +¢) T
trong ®éf1lz‘1g1étr1tﬂcthélCﬁacuc‘mg®ed8ng®|0nt1|thé|®|0m L IO >0 Neudi. ta.t1o. ra.dRng.®i0n. xoay.
la gid tri cyc dai clia i, goi la bién d¢ clia dong dién, ® > 0 1a tan s6 gdc, wt | chiOu br»ng m_y ph_t ®i0n xoay
* ¢ lapha ctaitai thoi diémt, @ laphabanddu. | chiéu dya trén co s¢ hién tuong.
e Bi0u thgc cfia ®i0n _p tec théi cong c& ding : cfm gng ®i0n 0.
u = Uycos(ot+o,)
trong @3, u 1a gid tri tec théi cfia @i0n _p ti théi ®i0m t, U, > 0 1a bién do
ciia ®i0n ,p,_ 12 tan s6 géc, (wt + @,) 12 pha clia u tai thdi diém t, @, 12 pha
ban ®Cu.
2 | Phéit biéu duoc dinh [Th«ng hilu] C.c sé libu ghi tran c_c thilt bp

nghia va viét dugc
c«ng thgc tinh gi, trb
hiéu dung clia cuong
®é dRng @iOn, cfia
®i0n _p.

e Cudng do hiéu dung clia dong dién xoay chiéu 1a dai luong c6 gid tri bing
cudng do ctia mot dong dién khong ddi, sao cho khi di qua cing mot dién trg
R thx c«ng suft tidu thd trong R béi dRng ®i0n kh«ng @i Ey b»ng c«ng suEt
trung bxnh tidu thd trong R béi dRng ®i0n xoay chiu nai tran,

Dién ap hiéu dung duoc dinh nghia tuong tu.

Gi, trb hilu dbéng cha dai luong xoay chiéu b»ng gi, trb clic ®i (bi2n ®€é) ciia

dién déu la cdc giad tri hiéu
dong. VY dé bang ®In ci ghi
220V- 0,3A, nghia 1a bang ®In
duoc thiét k& dung vé6i ®i0n _p
hiOu dong 220V, khi ®& thx
cuong do hiéu dung cfia di3ng
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dai luong chia cho V2. ®i0n 1a 0,3A.
¢ Cong thic tinh gid tri hiéu dung ctia cuong d6 dong dién va dién dp,: C>Cth'0tbp ®o®e|V| Imlch 77777777 { Deleted:
dién xoay chiéu chu yéu la do (Deleted: ;
| U . A A ~
l=—2 .y=-2 gi, trb hiOu déng.
20 Ne
trong @3, 1, 1a gia tri cuc dai (bi®n ®é) ciia ding ®iOn, U, 1a gia trb clic ®2i
(bian ®€) cfia ®i0n _p.
2.michcar, |, c m%c néi tidp
ChuEn KT, KN quy @nh e . o
Stt TRONG CHUGNG TRINH mgc ®é thO hiOn c6 thO cAa chukEn KT, KN Ghichoé
1 | VI gifn ®& Fre-nen | [vEn dong] NOu ®on mch chf c& @iln tré
cho ®*n mich RLC . — S : s
nei tio Biét cich v€ dugc gian d6 Fre-nen cho mich Uy thutn thlx ';:]uong®ehd[3n’gg|8n rrrrrrrr . Deteted
P RLC n6i tiép theo cdc budc: trong m=ch ¢ing pha vii Gion
Viét dugc céc cong . L % T .p gi+a hai ®Cu mich.
’ — V1 tréc dRng ®iOn | . i . o a
It(hh@(; ;YLT: thﬂnm roc ding BN un»T nguang ; NOu ®0*n mch chf c& to ®i0n,
n.ng, dung KN.NG | _ c.c vect- quay Ug,Uc,Uc c& ®é ITn 10 10 ? | thx cuong do dong dién sém
va tong tr¢ cua doan B ) a o o i
mich cd R, L, C|Vvliic,cgi,thR,Z, Z; (Urtring vii troc I, T UG T pha 5 %0 vii ®i0n _p gi+a hai
méic n6i ti€p va néu tlJ IEp vii II mét gic = theo chiéu duon, tlJ : T
duoc don vi do cac HEP J 2 & e b‘[n to ®i0n.
dai lugng nay. PP R s - NOu ®o*n mich chi ca cuén
IEp vii | met gac E theo chiOu Em). U cfm thuCn thx cudng do6 dong | /,,»—»'{Deleted: :
) u u u u » 0 E;_C _________ Er A T P
— Vecto téng hop 1a U =Ur + U + Uc bibu didn ! 8i0n tr0 pha = so vii 8i0n ,p
mich. i ¢ n
. ! @c théi.
[Th«ng hiOu]
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e Cong thifc tinh téng tré Z cia mach RLC néi tiép 1a

Trong ®&:

R la dién trd thudn ctia mach;

Z, la cam khéng cua cudn cam, dugc tinh bang cong thitic Z; = oL;

Z. 1a dung khang cta tu dién, duoc tinh bang cong thic Z, = iC
®

e 8i0n tré thuCn R, cfm kh_ng Z, , dung kh ng Z. va téng tr6 Z déu c6 don
vila om (Q).

Viét duoc cac hé
thec ciia @nh Iukt
am @ei vii ®oln
mich RLC néi ti0p
(®&i vii gi, tre hilu
dung va do léch

pha).

[Th«ng hilu]

U

z
e 8¢ 10ch pha ¢ giita dién 4p u d6i v6i cuong do dong dién i duoc xdc dinh tir

NOu Z, > Z¢, ¢ > 0 thx u sim pha h-n so vii i.

NOu Z, < Z¢, ¢ <0 thx u tr0 pha h-n so vii i.

NOu ®01n mich chf ca ®iOn tré

,,thu,(;n,,th,x,,l,;,,g ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
R

NOu-®o1n-mich.chi.ci t6-®i0n |

thx |=£_
Z

C

NOu ®o1n mich chi cd cuén

cfm thuCn thx | = i
ZL

v

Néu dugc nhitng dac
®i0m cfia ®on mich
RLC nei ti0p khi
xdy ra hién tuong

[Th«ng hilu]

e Trong ®on mich xoay chiu ca R, L, C m¥c néi tiOp, khi Z, = Z thx ®i0n ,p
bién thién cling pha v6i dong dién, trong mach xay ra hién tuong cong hudng.
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cong hudng dién.

Khi®3a taca :
1

hay o’LC=1
oC

oL =

e Hién twong cong hudng ¢d nh+ng ®fc ®idm sau;

— Teng tré cfia mich ®1t gi_ trb clc tilu: Znin=R, I6¢ ®a cuong do dong dién
P . N U
hiOu dong trong m*ch ®1t gi, trp cuc ®i: I,,, = R

— 8i0n _p gi+a hai diu doan mach bién déi cling pha véi cuong do dong dién.

— 8i0n _p tgc théi gi+a hai ban tu dién va ®i0n ,p tec théi gi+a hai ®Cu cuén
cdm c6 bién do bing nhau nhung nguoc pha nén triét tiéu nhau. Dién dp giita
hai ®@Cu ®i0n tré b»ng ®i0n _p hai ®Cu ®o'n mich.

3 | Gidi dugc cdc bai | [VEn déng] Chf§ xbt mich cd R, L, C m¥c
Ep O&i vii fotn Bilt céch tinh céc dai 1 t ong thiic clia dinh luat Om ch h di néi tiop.
N e BIUL Cach tinh cac da1 luong trong con uc cua dinh lua m CNOo mac 1€n A .
mch RLC néi tiop. RLC noi tiép va truc‘)né hof;.) tfong n%ach féy ra hién tﬁong c.éng hudng dien. 8o*n mich xoay chiOu chl ca
: : ’ i i ’ R, L hoac C la céc trudng hop
. Bié’tféch lap duoc phu\o{ngNtrinh cuong do dong dién titc thoi hoac dién ap ridng cfia ®01n mich RLC néi
tgc théi cho mich RLC néi tiOp. tiOp.
4. CaNG SUET ®i0n TIEU TH6 CAA MLCH 8I0N XOAY CHIOU.
HO S& CaNG SUET
ChuEn KT, KN quy @nh e . o
Stt TRONG CHUONG TRINH mgc ®é thO hiOn c6 thO cAa chuEn KT, KN Ghichoé
1 | Viét dugc cong thic | [Th«ng hilu] Ca th0 sb dong c_c c«ng thgc sau:

tinh c«ng suft ®i0n
va c«ng thgc tinh h0
sé c«ng suft cha
®01n mich RLC néi

e C«ng thac tinh c«ng sut tidu thd trong mét mich @i0n xoay chiu c& RLC

P =Ulcos ¢ = RI?

2
P =Ulcosoe =R(Ej
Z
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tiOp.

Trong d6, U 1a gid tri hiéu dung cta dién ap, I 1a gia tri hiéu dung cla
cuong do dong dién cltia mach dién va cos¢ goi 1a hé s6 cong sudt cla
mZch ®i0n.

e C«ng thgc tinh h0 sé c«ng sukt:

trong dé, R 1a dién tr& thudn va Z 12 téng trd clia mach dién.

Ur

U

C«ng suft tidu thd trong mich
®i0n ca R, L, C m¥c nei ti0p b»ng
c«ng suft tof nhilt trén ®i0n tré
thuCn R.

cos ¢ =

[Th«ng hilu]

2 | Néu duogc li do tii ,

580 cGn phili g MO | ¢ o <t hao phi tren dudmg day tai dien 1a Py, = 112 = 1 . Trong

sé c«ng SuEt & n-i P U? cos? ¢

ti2u tho ®i0n. X o - s ea NP S ria e
@, P la c«ng sukt ti®u tho, U 1a dién 4p hi¢u dung tir nha mdy, r ladigntr | |
cfia dey tfi ®i0n. Vi cng mét c«ng suEt tidu thd, nOu h0 sé c«ng suft nha
thi cong sudt hao phi trén dudng day 16n, Vx VEy d€ khac phuc diéunay, & | |
c.c n-i tifu thd ®idn n"ng, phYi bé trf c,c mch ®idn sao cho h0 sé c«ng
sudt 16n. Hé s6 nay duoc nha nudc quy dinh t6i thiéu phYi b»ng 0,85.

5.M_YBION _P
ChuEn KT, KN quy ®&nh e . o
Stt TRONG CHUGONG TRINH mgc ®é thO hiOn c6 thO cAa chukn KT, KN Ghichoé
1 | Gifi thich nguy2n | [Th«ng hi0u] & ch0 ®é kh«ng tfi thx @i0n ,p hilu

the holt ®éng cfia
m.y bi0n _p.

e M4y bién 4p 1a thiét bi c6 kha nang bién ddi dién 4p xoay chiéu.

e M.y bi0n _p_g&m hai cuén doy ci sé vRng kh_c nhau, quEn tr2n mét
14 s¥it t6_khp kin (lam bing thPp_silic). Mot trong hai cuén day duoc
ndi v6i ngudn dién xoay chiéu duoc goi 1a cuon so cap, cd N, vng dOy.
Cuon thit hai duoc ndi véi tdi tiéu thu, goi 12 cuon thit cap. c6 N, viRng
doy.

doéng & hai ®@Cu mci cuén dby cfia

&:_2
U N
trong ®&, U, 1a dién 4p cta cudn so
cEp, U, 1a dién 4p clia cuon thi cap.

N

1
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e M4y bién 4p hoat dong dua vao hién tugng cidm tng dién tir. Nguan
ph,t ®i0n t20 n@n mét ®i0n _p xoay chilu tCn sé f & hai ®Cu cuén s- cEp.
DRng ®i0n xoay chiOu trong cuén s- cEp goy ra bidn thian t th«ng trong
trong hai cuén. Do cEu to cfia m_y biOn ,p, ci lai b>ng chEt st t6 n2n
hau nhu moi dudng stc tir do dong dién & cudn so cip gay ra déu di qua
cuén s- cEp, ndi c_ch kh_c td th«ng qua mci vBng dOy cfia cuén s- cEp
va cuon tha cap la nhu nhau. Két qua 1a trong cuon tht cip ¢ su biln
thian t6 th«ng, do ®& xuEt hidn mét sukt @idn ®éng cm gng. Khi m,y
bién 4p lam viéc, trong cudn thi cdp xuat hién dong dién xoay chiéu
crng tCn sé f vii dRng ®in & cuén s- cEp.

NOu Nz > 1 thi may bien dp 12 mdy

% < 1_thi 1a may
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ht p.

NOu ®i0n n""ng hao phY kh«ng ®_ng
ké (mdy bién 4p Ii tudng), & ché do
c6 tai thi cuong do dong dién qua
mci cuén d©y t0 IO nghbch V|'i ®i0n

|u2

L2 .
I U,

M.y bi0n _p c& nhidu sng dong
trong doi song va ki thuat, nhat 1a
trong truyén tai dién nang di xa va
trong cong nghiép nhu ndu chay

kim loai va han dién.

6. M_Y PH_T 8ION XOAY CHIOU

ChuEn KT, KN quy @nh

Stt TRONG CHUONG TRINH mgc ®é thO hiOn cb thO cAa chuEn KT, KN Ghicho
1 |Gifi thich dugc | [Th«ng hidu] May phat dién xoay chiéu ba pha la
nguyn thc  holt m.y t*o ra ba suft ®i0n ®éng xoay

®éng cfia m,y ph.t
®i0n xoay chilu.

. Mgi m,y ph,t ®i0n xoay chiOu kiOu cfm gng @0u cé hai bé phEn

chiOu hnh sin ¢¥ng t¢n s&, cing bien

vinh cou hokc nam chOm ®iOn; ph¢n @ng gam c.c cuén dOy ma trong
®8& ca diing ®i0n cm gng. Bo phan ding yén goi la stato, bé phkn quay
goi 1a roto.

M.y ph.t ®i0n xoay chiOu ca roto 1a phan cam (nam chOm vinh céu
hodc nam cham dién) ¢6 p cdp cuc tilr, stato 1a phin tng (cdc cudn

do va lech pha nhau Z?TE tdng ®«i mét.

CEu tlo cfia m,y ph, t®i0n xoay chilu
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doy).

e M.y ph.t ®i0n xoay chiOu hoat dong dua trén hién tuong cam tng
®i0n t8. Khi r«to quay vii téc ® n (vBng/s) thx td th«ng qua m¢i cuén
day cla stato bién thién tudn hoan vfi t¢n sé f = np. KOt qu 1a trong
c.c cuén doy xuEt hiOn suft ®i0n ®éng xoay chiOu hxnh sin c¥ng tCn s

- Stato gdm cé ba cuén dOy hxnh tro
giong nhau duoc dat trén mot duong
trRn ti ba vb trf ®&i xeng (ba tréc cfia
ba cuén dOy n»m trdn m#kt phting
duong tron, dong quy tai tam O cfia

f:
__do

St

trong ®4, cii;(t) l1a t6c do bién thién tir thong qua cudn day.

dudng tron va léch nhau 120°).

- Roto 1a nam cham vinh ctrtu hoac
nam chom @i0n c& th0 quay quanh
mét tréc @i qua O.

Khi r«to quay vii téc ® gac o thx
trong mci cuén doy cfia stato xuft
hibn mét suft ®iOn ®éng cfm @ng
cing bi2n ®¢, cTng tCn se, crng bi2n

do va léch pha nhau Z?TE

7. 8&NG C¥ KHaNG 8ANG Bé BA PHA

ChuEn KT, KN quy @nh

Stt TRONG CHUGONG TRINH mgc ®é thO hiOn cb thO cAa chuEn KT, KN Ghicho
1 |Giai thich  dugc [Theng hilu] Tir trudng quay c6 vecto cam tng tir B quay
nguy2n tic  holt | ¢ Nguy?@n tlc holt ®éng cfia ®ng c-~ ®i0n kh«ng ®ang bé ba pha | trin theo théi gian.

®éng cfia ®éng c-
kh«ng ®ang bé ba
pha.

dua trén hién tugng cam dng dién tir va tdc dung cua tir trudng
quay.

e Mét khung day dan dat trong tir trudng quay, thx khung sT quay
theo tir truong d6 véi t6c do géc nhd hon téc do quay cua tir
truong. Pong co hoat dong theo nguyén tic nay goi la dong co
kh«ng ®ang bé.

C6 thé tao ra tlr trudng quay véi nam cham
hih ch+ U b»ng c,ch quay nam chOm
quanh truc cia né. Pat trong tir truong quay
mét (hokc nhiOu) khung kin ca th0 quay
xung quanh tréc tring vii tréc quay cfa to
truong, thi khung quay, nhung t6c do géc
cfia khung lu«n nha h-n tec ®é gac cfia to
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e Khi khung day dan dit trong tir trudng quay thi tir thong qua
khung dOy biln thian, trong khung dey xuEt hidn dRng ®i0n cm
tng. Tir truong tdc dung mot ngdu luc 1én khung day lam khung
doy quay. Theo @nh Iut Len-x-, chiOu dBng ®idn cIm sng xuft
hién trong khung phai ¢6 tdc dung lam quay khung theo chiéu tir
truong quay dé chong lai su bién thién tir thong clia tir trudng qua
khung day. Két qua 1a khung quay nhanh dan dudi theo toc do
quay cua tir trudng. Tuy nhién khi tec ®é géc cfia khung dOy t'ng
[2n thx téc ®é biln thian td th«ng qua khung sT gifm @i, do ®&
cudng do ctia dBng ®i0n cIm gng, ®ang théi momen Iuc t& cong sT
gifm ®i. Cho ®0n khi momen lic t& vda @f ctn b»ng vii momen
luc can cha cdc luc can va ma sat thi khung sT quay ®0u. Téc ®é
gac cfia khung nha hon tdc do gdc clia tir trudng quay.

e Trong ®éng ¢~ kh«ng ®ang bo ba pha, tir truong quay dugc tao
n2n béi dRng ®i0n ba pha chty trong c,c cuén doy stato.

truong.

Mgi ®éng c- ®iOn ®0u c& hai bé phEn chinh, |
1a roto va stato.

- Roto 1a khung day dan quay dudi tic dung
clia tir truong quay.

- Stato gdm ba cuén doy ®£t 10ch nhau %n

trén vong tron. Khi c6 dong ba pha di vao ba
cuon day, thi xuét hién tir truong quay tac
dung vao roto 1am cho r«to quay theo vii
toc do nho hon t6c do quay cua tir truong.
Chuyén dong quay cta roto duoc sit dung dé
lam quay cdc mdy khéc.

8. Thwe hanh: KHAO SAT POAN MACH DPIEN XOAY CHIEU CO R, L, C MAC NOI TIEP

Stt

ChuEn KT, KN quy ®nh
TRONG CHUONG TRINH

mgc ®é th0 hidn cb th0 cfia chuEn KT, KN

Ghiché

Tién hanh dugc
thi nghiém dé khao sat
doan mach RLC ndi
tiép

[Thong hiéu]
Hiéu duoc co so 1i thuyét:

- Van dung phuong phap gian d6 vecto dé xac dinh L, r, C, Z va cose cua

doan mach xoay chiéu R, L, C méc ndi tiép.
[Vén dung]

e Biét cach su dung céac dung cu va bé tri dugc thi nghiém

- Biét sir dung dong hd da ning véi cac chirc ning 1a von ké xoay chiéu va

ampe ké xoay chiéu.
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- Biét cach lap rap mach theo so do.
e Biét cach tién hanh thi nghiém:

- Po céc dién &p thanh phan.

- Ghi két qua vao bang.
e Biét tinh toan cac sd liéu thu dugc tir thi nghiém dé dua ra két qua

- Tir s6 lidu, biét v& gian dd Fre-nen. Tir gian db Fre-nen tinh c4c gia tri L,
CrZ

- Nhan xét két qua thi nghiém.
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Chuong IV. DAO §ENG VA SONG DIEN TU

1. ChuEn kiOn thgc, ki nang cia chuong trinh

Chfi ®0

Mgc ®é cCn ®1t

ghicho

a) Dao ®éng ®i0n to trong
mich LC

b) Dién tir trudng. Song
®i0n t8. C_c tinh chEt cha
séng ®ion to

c) S- ®& nguy2n tic cfia
mday phat va mdy thu séng
ve tuyOn ®i0n

Ki0n thec

— Trinh bay dugc cdu tao va néu duoc vai tro cla tu dién va cudén cam trong hoat
®éng cfia mich dao ®éng LC.

— Viét dugc cong thiic tinh chu ki dao dong riéng ctia mach dao dong LC.

— Néu dugc dao dong dién tir 1a gi.

— Néu dugc nang lugng dién tir cia mach dao dong LC 1a gi.

— Néu duogc dién tir truong va song dién tir 1a gi.

— Neéu dugc céc tinh chéat clia song dién tir.

— Neéu dugc chiic ning cua ting khoi trong so d6 khoi ciia mdy phat va clia may thu
sang v« tuyOn ®i0n ®-n gifn.

— Neéu duogc ting dung ciia séng vo tuyén diOn trong th«ng tin, lign I2c.
Kinng
— V& duoc so d6 khdi clia mdy phdt va may thu séng vo tuyén dién don gian.

— Van dung dugc cong thic T =27+ LC .
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2. Huéng dan thuc hién

1. M2CH DAO 8éNG

ChuEn KT, KN quy ®nh

tinh chu kx dao ®éng
ridng cfia mich dao
®éng LC.

e NOu @i0n tich cfia bfn t& ®i0n bidn @=i theo quy IuEt q = g,coswmt th
cudng do dong dién trong mach dao dong bién thién diéu hoa theo thoi

gian, sim pha % soviiq. Taca:i=I,cos(ot +%), trong ®a ;= g 0. 81i

luong ® = 1a tan s6 géc cua dao dong.

1
JLC
e Chu ki va tin s6 ctia dao dong dién tir tu do trong mach dao dong goi la
chu ki va tan sé dao ®éng ri®ng cfia mich dao ®éng :

1

T=2nJLC va f=
27\ LC

Stt TRONG CHUON trinh mgc ®é th0 hidn c6 thO cia chuEn KT, KN Ghicho

1 | Trinh bay dugc cdu | [Th«ng hibu] an tkp c.c kiQn thec v0 to ®i0n,
tao va néu duogc vai L, o T cuén cfm, biOu thgc @nh nghla
tro chia tu dien va | ® Metcuén cfm ca@e tu cfm L miic nei ti0p vii to @ion ca L cudmg do dong dién, biéu thic dinh
cuén cfm trong hott | ¥ dung C thanh mot mach dién kin goi la mach dao luEt @m cho ®oln mich c& nguén
®éng cfia mich dao ®e:ng. NOU\le_)n trg clia mach/ rﬁE nho, coi nhu bang khong dién, hién twong tu cim (43 hac &

®éng LC. thi mach 1a mach dao dong 1i tuong. o Ifp 11).
. MuAén_phoor_nlch diiO ®~éng r_lglt ®éng thx ta tich ®iA0n~ ’ Dao dong dién tir didu hoa xay ra
cho t6 ®i0n rai ch_q na_pharlg ®|0!1" trong ml_ch LC. Nhé ca cuen cfm m¥c trong mach LC sau khi tu dién dugc
trong mich, t6 ®iOn sl ph&ng ®iOn qua I%i trong mch nhiOu ICn t*ora | o L .
mét dBng ®i0n xoay chiOu trong m2ch. tich mot dién luong qq va khong c6
tic dung dién tu tur bén ngoai lén
mach. D6 1a dao dong dién tu tu do.
2 | Viét dugc cong thic | [Th«ng hibu] Chi xét bai todn mach LC gbm mot

tu dién va mot cuon day thuin cam.
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Van dung dugc cong
thec T = 2nvLC
trong bai tap.

[VEn dong]
Bi0t ¢_ch tinh dai luong thit ba néu biét hai dai luong trong cong thiic .

3 | N2 dugc dao dong | [Th«ng hibu]
dién tr la gi. ’ R w
Su bién thién diéu hoa theo thdi gian cua cudng do dién trudng E va
cfm gng td B trong mich dao ®éng duogc goi 1a dao ®éng ®i0n t4.
4 | Neéu dugc nang luong | [NhEn bilt] Trong qu, trinh dao ®éng cfia mich,
®i0n t6 cfia mich . &u kho 5 tieu h ing luong,
N N Nang luong dién tir cia mach dao dong LC 1a tong nang lugng dién trudng n?u one C? lel\l ao\naflg 7ne
dao dong LC 1a gi. D t & tu dién va nane luone fir rudne tap t & cudn ca nang lugng tur trudng va nang luong
ap frung o tu digh va nang iuong & lap frung o cuon cam. dién truong luon chuyén hod cho
nhau, nhung nang luong dién tur 1a
kh«ng ®zi.
2. 8IONT6 TR!&NG
ChuEn KT, KN quy @nh e . o
Stt TRONG CHUGNG TRINH mgc ®é thO hiOn c6 thO cAa chukn KT, KN Ghichoé
1 |Néu duoc dién tir | [Th«ng hilu] — Néu tai mot noi c6 mot tr truong

trudong la gi.

bién truong bién thién theo thoi gian sinh ra tir trudng, tir trudng bién
thién theo thoi gian sinh ra dién truong xody. Hai truong bién thién nay
quan hé mat thiét véi nhau va 12 hai thanh phan clia mot trudng théng
nhét, goi la dién tlr truong.

bi0n thi2n theo théi gian thx t1i n-i @&
xuét hién mot dién truong xody. 8i0n
truong c6 nhitng dudng sic la
duong cong khép kin goi la dién
trurdng xody.

— Néu tai mot noi cé dién truong
biOn thi#n theo théi gian thx ti n-i
d6 xuat hién mot tr truong. Pudng
sgc cfia tir truong bao gio cling khép
kin.
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3. SANG 8ION T6

ChuEn KT, KN quy ®nh

Stt TRONG CHUGNG TRINH mgc ®é thO hiOn cb thO cAa chuEn KT, KN Ghichoé
1 | Neéu dugc séng dién | [Th«ng hi0u] Ta chi xét s6ng dién tir tudn hoan véi cdc dic
tir 1a gi. o Séng dién tir 1a qu. trnh lan truyOn ®i0n o truong trong | T8 bude song A, chu kT, tn se f.
kh«ng gian.
e Chu ky bién ddi theo thoi gian clia dién tir trudng tai moi
diém 12 nhu nhau va goi 12 chu ky ctia séng dién tir, ky hiéu
1a'T. Ta c6:
T= 1 = &
f c
trong d6, c 1a téc do dnh sang, A l1a budc séng, f 1a tdn sO
ciia séng ®iln to.
2 | Néu dugc céac tinh Nhiing séng dién tir c6 budc séng tir vai mét dén

chEt cfia sing ®i0n
to.

[Th«ng hilu]

S&ng ®i0n t6 ca c_ ¢ tinh chEt sau:

a) Sang @i0n td truyOn trong chén kh«ng vii téc ®é nh
s,ng trong chan khong 1a ¢ = 300000 km/s.

Séng ®ién tir lan truyén dugc trong ®i0n m«i, téc ®é truyOn
cfia nd nha h-n khi truyOn trong chan khong va phu thuodc
vao hing s6 dién moi.

b) Séng dién tu lz}J song ngang (cdc vecto dién truong E va
vecto tu truongB vuong géc véi nhau va vuong goéc véi
phuong truyén song).

¢) Trong sang @i0n t6 thx dao ®éng cfia E va B ti mét ®idm
lu«n lu«n ®ang pha vii nhau.

vai kilomét dugc dung trong thong tin lién lac vo
tuyén nén duogc goi 1a séng vo tuyén, gom séng
cuc ngin, séng ngin, séng trung va séng dai.

C.c phon té kh«ng khY trong khY quyOn hEp thd
manh séng dai, séng trung va séng cuc ngin, nén
céc séng nay khong thé truyén di xa.

Trong mot s6 viing tuong d6i hip, ¢ c sdng ca
budc séng ng¥n hau nhu khong bi khong khi hap
tho.

Tang dién li 1a mot 16p khi quyén, trong d6 céc
phan t&r khi da bi i6n hod rat manh dudi tdc dung

45




d) Khi séng dién tir gap mat phan céch giita hai moi truong | cfia ¢, c tia t0 ngoti trong ,nh s ,ng MEt Tréi.

thi n6 ciing bi phan xa va khic xa nhu dnh sang.
e) Séng dién tir mang nang lugng.

Tang dién 1i kéo dai tir d0 cao 80km dén 800km.
Sang ng¥n v tuyOn phin x2 rEt tét tr2n tCng ®idn
li cling nhu trén mat dat va mat nuéc bién nhu
dnh sdng. Nho vady ma cdc séng ngin c6 thé
truyOn ®i rEt xa tran m#t GFt.

4. NGUYEN T%C THaNG TIN LIEN L1C B»NG SANG V& TUYON

Stt

ChuEn KT, KN quy @nh
TRONG CHUONG TRINH

mgc ®é th0 hidn c6 th0 cfa chuEn KT, KN

Ghiché

V& duoc so d6 khoi
va néu dugc chic
n'ng cfia tdng khei
trong s~ ®a khei ciia
may phat va cua
m,y thu sdng v«
tuyOn ®i0n ®-n gifn.

[VEn dong]
e S- ®& khei va chitc nang clia timg khéi cfia mét m_y ph_t thanh v« tuy0n
®-n gifn :

Nh+ng sang v« tuyOn ding ®0
tai cac thong tin goi 1a song
mang.

Trong v« tuyOn truyOn thanh
nguoi ta ding cidc séng mang co
budc séng tir vai mét dén vai
tr"m mbt. Trong v« tuyOn truyOn
hinh, nguoi ta ding cidc séng
ming c6 budc séng ngin hon
nhilu.

Muén cho c,c sdng mang cao
tan tai dugc cdc tin hiéu am tan
thx phi bin ®i0u chéng.

SA- A4V haA e [ ’/{DGIEtEd:;

80-1kytin—hiOu-Om-tCn—ra-khai “~~~\{Deleted_.

dao ®éng cao tCn biOn ®ilu, (Dototea ’

. o . , .| Deleted: ;
“nguoi ta phaitach séng. {D -~
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bi0n dao ®éng @i0n cfia tin hidu thanh dao dong co va phat ra am thanh.

Néu duogc tng dung
cfia sdng v« tuyOn
®iOn trong th«ng tin
lien Ixc.

[Th«ng hilu]

tin, am thanh va hinh anh. Nh d6 con ngudi c6 thé thong tin lién lac tir vi tri
nay dén vi tri khac trén mat dét va trong khong gian ma kh«ng cCn doy dEn.
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Chuong V. SENG _NH S_NG

R T

1. ChuEn kiOn thgc, ki nang cia chuong trinh.

Chfi ®0

Mgc ®é cCn ®1t

ghicho

a) T.ns%c ,nh s ,ng
b) Nhidu x* _nh s ng.
Giao thoa ,nh s ng

¢) C,c loti quang phe

d) Tia hang ngoti. Tia to
ngoti. Tia X. Thang séng
®i0n td

Ki0n thac

— Mo ta dugc hién twong tdn sic 4nh sing qua ling kinh.

— Néu dugc hién tugng nhiéu xa 4nh sdng l1a gi.

— Trinh bay dugc mot thi nghiém vé giao thoa 4nh sang.

— Néu dugc van sang, van tdi 1a két qua ctia sy giao thoa anh séang.
— Néu dugc diéu kién dé xay ra hién tuong giao thoa 4nh sing.

— Néu dugc hién tuong giao thoa chiing to6 anh sdng c6 tinh chat s6ng va néu dugc tu
tudng co ban cua thuyét dién tir anh sang.

— Néu dugc mbi 4nh sdng don sic c6 mot budc séng xéc dinh.

— Néu dugc chiét suat ctia moi truong phu thudc vao budc séng anh sang trong chan khong.
— Néu duoc quang phd lién tuc, quang phé vach phat xa va hap thu la gi va dac diém
chinh ctia méi loai quang phd nay.

— Néu dugc ban chat, cdc tinh chat va cong dung cta tia hdng ngoai, tia tt ngoai va
tia X.

— K& dugc tén cha céc viing séng dién tir k& ti€p nhau trong thang séng dién tir theo
budc soéng.
Kinng

— Van dung dugc cong thic i= E
a

— X4c dinh dugc budc séng anh sang theo phuong phdp giao thoa bang thi nghiém.

Kh«ng y2u cCu hac sinh
chgng minh c«ng thgc
khofing vOn.
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2. Huéng dan thuc hién

1.SUT_NS%C _NHS_NG

ChuEn KT, KN quy ®nh

nhiéu xa 4nh sing la

gx.

Hién tuong truyén sai léch so véi su truyén thang khi dnh sdng gap vat
can goi la hién tugng nhilu x* _nh s ng.

Stt TRONG CHUGNG TRINH mgc ®¢é thO hiOn c6 thO cfia chukn KT, KN Ghicho
1 [ M« tf duoc hion | [Th«ng hidu] _nh séng tring 12 tap hop cla rat
£ < ] , . . i - 3 3
tugng tdn sac dnh | ¢ Thi nghiOm vO sii t,n s%c ,nh s_ng cia Niu-t=n (1672). nh\|0u nh 5.1 ® n sie \kh:C nhau ca
s na qgua I"'na kinh. mau bién thién lién tuc tir do dén tim.
N9 4 J Mot chum 4nh sé a é lang kinh bi phan tich thanh ca
otc un} anh sang trang truyén qua lang kinh bi phan tich thanh céc Hién twong tén sic gidp ta gidi thich
thanh phan anh sdng c6 mau khac nhau, : do, da cam, vang, luc, lam, ‘duge mot s6_ hién tuong ty nhién, vi |
cham, tim, trong d6 4nh séng do léch it nhét, 4nh sdng tim 10ch nhiOu du nhu ciu Véng. bay géc, Vi duoc Gng
nhEt. déng trong m,y quang ph& 1"ng kinh.
e ThY nghiOm vii ,nh s ng ®-n s¥c cfia Niu-t-n
Chum sang don sic khi di qua ling kinh thi vin giit nguyén mau clia
nd (kh«ng bb t,n s¥c).
o KOt lun:
— Su tdn sdc anh sang 1a sy phan tdch mot chum anh sdng phiic tap
thanh céc chiim séng don sic.
— _nh sdng don séc 12 4nh sdng c6 mot mau nhét dinh va kh«ng bb t n
s¥c khi truyOn qua I"ng kinh.
2 Neéu dugc hién tuong | [Th«ng hi(’)u] Hién tugng nhiéu xa 4nh sdng ching

ta ,nh's,ng ca tinh chEt séng.

Do ca su nhidu x* _nh s_ng, chim
s,ng khi qua Ig O bb loe ra th®m mét
chét.
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Néu duoc mdi 4nh

[Th«ng hilu]

_nh s.ng nhxn thEy n»m trong

3
s.ng ®-n s¥c cd mét o 3 Se ol .
buéc song xdc dinh. | - nh s_ng ®-n s%c la dnh sang c6 tan s6 xac dinh, Gng véi budc séng kfloang\ bquc song tu 038 pm (,nh
' trong chén kh«ng X, ¢ ®nh, twong tng véi mot mau xdc dinh. Méi chum | 408 Mau tim) ®n 0,76 um (,nh s.ng
anh séng don séic coi nhu mot séng 4nh séng cé budc séng x4c dinh. mau do).
4 | Néu duogc chi€t suat | [Th«ng hilu]
la moi trudng ph e . ’ ;
CuaA mo\l i n g p i Chiét suilt clia moi truong (cdc chat trong sudt) phu thudc vao budc séng
thudc vao budc séng L N R ~
nh s,ng trong chOn kh«ng, chilt sukt gifm khi budc séng tang. Chiét
,hh s _ng trong chén | > . > - b Lt A 1t A NP . S s
kheng Sukt cfia ¢, c chEt trong suét bién thién theo mau sac anh sang va tang
' dan tir mau dé dén mau tim.
2. GIAO THOA _NH S_NG
Stt iggingEgSg¥§r: mgc ®é th0 hidn c6 thO cia chuEn KT, KN Ghicho
1 | Trinh bay duoc mét | [Th«ng hi0u] 8ei vii von teéi kh«ng cd kh,i ni0m bEc giao

th! nghibm v0 giao
thoa ,nh s ng.

Néu dugc van sang,
van t6i la két qua
cfia su giao thoa ,nh
s,ng.

e Thi nghidm Y-éng v0
giao thoa .nh s_ng:

Thi nghi0m gém nguén
s,ng 8, kinh lac s¥c F,
khe hilp S, hai khe hilp S,,

S, _duoc dat song song véi
nhau vi song song vdi
khe S, man quan st E dat
song song vii m&t ph¥ng
chga hai khe S, S,.

Cho _nh s_ng chilu t6 ngan s,ng &, qua kinh l&c s¥c F va khe
hilp S chiéu vao hai khe hilp S;. S,. Quan s t hwnh fnh hgng

thoa.

T6 c«ng thgc tinh khofng ven ta suy ra k=%.

Néu do dugc i, a va D ta tinh duoc A. 86 la
nguyén tic do budc séng dnh sing nho hién

tuong giao thoa.
Vi tri cua cac
van giao thoa.

— Hiéu duong di
clia anh sang la

d:d?_—dl:%

d, M
II * o
S, D
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Van dung dugc cong
thae i= 2 @0 gifi
a

bai tap.

duoc trén man E, ta thdy cdc van sdng va van t6i xen k& nhau.
b6 1a hién tuong giao thoa dnh sang.

téi lin ti0p. C«ng thgc tinh khofng ven_la i = D
a

[VEn dong]
o Biét cach tinh dugc khoang van va cac dai luong trong cong
thec.

trong d6 a 1a do dai doan S,S,.

— Vi tri cac vAn sang 1a x = kX—D, trong d6 k =
a
+2 tacd van sang bac 2 ...
— Vi tri cac van toi: x=(k+%)X—D; trong dé k
a

=0, %1, %2, ..

Néu dugc diéu kién
dé x4y ra hién tuong
giao thoa ,nh s, ng.

[Th«ng hilu]

e Hai nguén phdt ra hai s6ng anh sdng cé cing buGc séng va ¢
do léch pha dao dong khong déi theo thoi gian goi 12 hai nguén
két hgp. Hai s6ng do hai nguén két hop phat ra goi 1a hai séng
kOt hTp.

e Diéu kién dé xay ra hién twong giao thoa 4nh sing 1 trong
moi trudng truyén séng co hai séng két hop va cdc phan tir séng
cung phuong dao dong.

Trong th{ ngidm Y-6ng v0 giao thoa _nh s_ng,
hai chtm s ng ph,t ra t6 hai khe S,va S, 1a hai
chim s, ng kOt hTp.

Néu duoc hién tugng
giao thoa chgng t&
.nh s.ng ca tinh
chEt sang.

[Th«ng hilu]

Mot trong nhiing tinh chat dic trung dé khang dinh vat chat c6
tinh chét séng 12 hién tuong giao thoa. ThY nghidm Y-6ng chgng
t6 hai chim 4nh sing c6 thé giao thoa dugc véi nhau, nghia la
.nh's_ng c& tinh chEt sng.

Giao thoa dnh sing 1a mot bing chitng thuc
nghiOm quan trang kh¥%ng ®nh _nh s ,ng ca
tinh chEt sing.
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3. C_C LO™I QUANG PHee

ChuEn KT, KN quy @nh

Stt TRONG CHUONG TRINH mgc ®é thO hiOn c6 th0 cAa chukEn KT, KN Ghichoé
1 | Neu duoc quang phé | [Th«ng hidu] Méy quang phé la dung cu dung dé phan tich

lin toc, quang phz | ¢ Quang phd lién tuc 1a quang phé gém mot dai _nh s_ng c6 mau mc\.)t Chul:l dnh sang phic tap thanh nhing

vach phét xa va hdp | thay ®=i mét c_ch lien toc t6 ®a @0n tim. Nguan ph.t ra quang | thanh phan don sac.

thu 12 gi va dac diém | phé lien tuc 1a cdc khoi chat réin, lang, khY c& ,p suft lin, b> | M,y quang phe I'ng kinh gdm c 3 bé phEn

chinh cfia mci loti | nung nang. chinh:

quang pho nay. e Quang phd vach phét xa 1a quang phe chi chga nh+ng vich | + &ng chukn tric, c6 téc dung 1am cho chTm
mau ri2ng IT, ng"n ¢_ch nhau béi nh+ng khofng téi. Quang ph& | 4nh sang can phan tich thanh chim 4nh sing
vich ph,t xt do chEt khi & ,p suEt thEp ph,t ra, khi b kich thich | song song;
b»ng nhilt, hay b»ng ®i0n. Mgi nguy@n té ho, héc & tring th.i | 4+ He tan sic, 1a lang kinh c6 tic dung phan
khi ca ,p suEt thEp, khi bp kich thich, @0u cho mét quang ph& | ich chim 4nh sdng song song phic tap thanh
vach déc trung cho nguyén t6 do. nhidu chTm tia @-n s¥c kh_c nhau;
e Quang phd vach hép thu 1a quang phd lién tuc thilu mét s | + Budng téi ca t_c dong tto c_c vich quang
vach mau do bi chat khi d6 hdp thu. C_c chEt khi mfi cho phe cfia c,c ,nh s,ng ®-n s¥c 12n kinh Ynh
quang phé vach hép thy, quang phé nay dac trung riéng cho | (hofc phim nh).
mei chit kh. Tap hop cic vach phd chup duogc lam thanh

quang pha cfia nguén s_ng cCn phon tich.
4.TIA HONG NGOAI VA TIA TU NGOAI
ChuEn KT, KN quy @nh e . o
Stt TRONG CHUONG TRINH mgc ®¢é thO hiOn c6 thO0 cAa chuEn KT, KN Ghichoé
1 | Néu duoc ban chEt, [Th«ng hidu] Tia hang ngoli tuén theo c.c
cdc tinh chat va| ®nh lukt; truyon th¥ng, phfn X,
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c«ng dbéng cfia tia
hang ngo1i.

¢ Tia hong ngoai 1a biic xa khong nhin thdy ¢ ngoai viing mau do ctia quang
phd, c6 budc séng 16n hon buéc séng cuia 4nh séng do (tr 760 nm dén vai
milimét), c6 cling ban chat vé6i 4nh sang, 12 séng ®i0n td.

C.c vEt & mai nhi0t ® ®0u ph _t ra tia h&ng ngoZi.

— Tia h&ng ngoti t_c déng nhilt rEt minh, d0 b ¢, c vEt hEp thd n@n duoc
dung dé sudi, sdy,... trong doi s6ng va san xuat cong nghiép.

— Tia hang ngoi ca kh{ n"ng gOy mét sé phfin gng ho, héc. Ngudi ta ché
tao dugc phim 4nh nhay véi tia héng ngoai, ding dé chop fnh ban ®2m,
chdp fnh hang ngoli cfia c_c thin tho.

— Tia hdng ngoti ca th0 bién diéu duoc (nhu séng dién tir cao tin), n®n na
duoc tng dung trong vilc ch0 tto ¢_c dong cd ®i0u khibn t5 xa.

Trong quan su, ngudi ta ché tao 6ng nhom héng ngoai dé quan sit va 14i xe
ban ®m, camera hang ngoti ®0 chdp nh, quay phim ban ®2m, tn I6a tu
dong tim muc tiéu dua vao tia hong ngoai do muc tiéu phat ra.

khic xa, va cling bi nhiéu xa,
giao thoa nhu anh s _ng th«ng
thuong.

{ Deleted: :

Néu duoc ban chat,
cdc tinh chat va
c«ng dong ciia tia td
ngoti.

[Th«ng hilu]

o Tia tir ngoai la biic xa khong nhin thay c6 budc séng nho hon bude séng ctia
,hh s_ng tim (tir budc séng 380 nm dén vai nm), c6 cling ban chat véi danh
s.Nng, 1a séng dién tir.

C.c VEt bb nung nang & nhidt ®é cao (tr2n 2000°C) thx ph_t ra tia to ngoli.

s _ M &N s M

— Tia tlr ngoai tdc dung lén phim 4nh, nén dé nghién citu tia tir ngoai ngudi
ta thuong dung phim anh.

— Tia t6 ngoti kich thich nhiOu phfn gng ho, hac n@n dugc s6 déng trong
cong nghiép téng hop hidro va clo...

— Tia t6 ngoti lam ion hod khong khi va nhiéu chat khi khéac. Chiéu vao kim
loai, tia tlt ngoai con gay ra hién tuong quang dién.

Tia td6 ngoti tuén theo c,c ®nh
khic xa, va cling bi nhiéu xa,
giao thoa nhu 4nh sidng thong
thuong.
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— Tia t6 ngo®i kich thich st ph,t quang cfia nhiOu chEt. Tinh chat nay dugc
gng doéng trong ®In hutnh quang.

trong ki0m tra ¢, c vt ngt cfia sfn phEm ®6c. Xoa mét Iip dung dbch ph,t
quang lén mat vat, cho n6 ngdm vao vét nit, khi chi€u tia tor ngoai vao
nh+ng chg Ey sT's_ng 12n.

— Tia tlt ngoai bi nuéc, thuy tinh hap thu manh, nhung lai c6 thé truyén qua
thich anh.

5 TIAX

Stt

ChuEn KT, KN quy @nh
TRONG CHUONG TRINH

mgc ®é thO hiOn cb thO cfia chuEn KT, KN

Ghiché

Néu dugc ban chkt,
cic tinh chat va
c«ng dong cha tia X

[Th«ng hilu]

e Tia X la biic xa khong nhin thdy duoc, c6 bude séng tir 1021 m @0n
10%m, ¢6 cung ban chat v6i anh sang, 1a séng dién tir.

— Tia X c& budc séng cang ngén thi kh{ n"ng ®m xuy®n cang manh. Tia
X dugc st dung trong cong nghiép dé tim khuyét tat trong céc vat dic
b»ng kim loi.

— Tia X t,c dong I2n phim fnh, nén dugc st dung trong mdy chép X
quang.

— Tia X lam phat quang mot s6 chét, cdc chit nay duge dung lam man
quan st khi chifu ®i0n.

— Tia X |am ion ho4 chat khi. Do ®3, ® mgc ®¢é i«n ho_, ci th0 suy ra li0u

Tia X tuén theo c,c ®nh IuEt; |
truyén thang, phan xa, khic xa, va
cling bi nhiéu xa, giao thoa nhu
4nh sdng thong thuong.

Dé tao ra tia X, nguoi ta ding ong
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luong tia X

— Tia X con duc_}c dung dé khdo sét cdu tric cla tinh the,vat ran, dl_ra vao
st nhiOu x* tia X trn ¢, c nguy@n t6, phOn t6 trong tinh tho.

2 | Ké duoc tén clia cac [NhEn bilt] Vi ¢6 budc séng va tin s6 khdc
ving séng @i0n t6 | Thang séng dién tir bao gom cic bic xa sau day dugc sip x0p theo thg tu | nhau n?n c.c sang @ion t6 kh.c
k0 ti0p nhau trong | budc séng gidm dén: sang v« tuyOn ®i0n, tia hang ngoti, ,nh s,ng ntun | 0hau cd nh<ng tinh chEt rkt kh c
thang sdng ®i0n t6 | thdy, tia tir ngoai, tia X va tia gamma. nhau (ca th0 nhxn thEy hokc kh«ng

I X ’ . nhxn they, cd kh{ n"ng ®m xuy@n
theo budc song. Céc btic xa trong thang séng dién tir déu cé ciing ban chit 1a séng dién tir, Kh G n\;]au Cﬂ ch qph " kK c
chi khac nhau vé tan s6 (hay budc séng). nhau...).

3 | Néu dugc tu tudng [NhEn bit] Cac phuong trinh cta Maic-xoen
¢~ bfn cia thuyOt | Tu tuong co ban cua thuyét dién tir anh sang 13 dyua vao sy dong nhit giira | cho phép doan trude duge su ton
®iOn t6 ,nhs,ng. song dién tir va séng anh séng, coi anh sang ciing 1a séng dién ti. tai cua song dién tr, ¢ nghia la

Séng dién tir va song anh sang Cung dugc truyén trong chan khong véi tde Ié:(I: CO; Sutzha}lfljmuc(;la mdQAt téglr:g
d6 c. Séng dién tir ciing truyén thing, ciing phan xa trén cac mat kim loai, | .. yeuﬂ oAn o C, e NQ. g
dién, mat do dién tich... sé€ sinh ra
ciing khic xa khong khac gi 4nh sang thong thuong. Song dién tir cling giao | didn tir truvén di d ¢
thoa va tao duoc song dirng, nghia 13, s6ng dién tir c6 du moi tinh chit da s01}g 10 fu ru?/en 41 U?C r(?ng
biét cita song dnh sang khong gian. Van toc cua song
) ' . dién tr la ¢, dugc tinh boi phuong
Li thuyet va thuc nghiém dd ching t6 rang énh séng chinh la séng dién tir. | trinh Mac-xoen, bing véi van téc
anh sang duoc do trudc do6 bang
thuc nghiém.
6. Thwe hanh: PO BUOC SONG ANH SANG BANG PHUONG PHAP GIAO THOA
Stt ChuEn KT, KN quy @inh mgc ®é th0 hidn c6 thO cfa chuEn KT, KN Ghicho

TRONG CHUONG TRINH
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Xac dinh duoc
budc song anh sang
theo phuong phap
giao thoa bing thi
nghiém

[Thong hiéu]

Hiéu duoc co so 1i thuyét:

- Po bé rong cua phé gém mot s6 vach, tr d6 tinh duge khoang van
L

e

- Tt cOng thirc tinh khoang van, suy ra budc song anh sang 1a:
A= la = aL .
D D.n
[Van dung]
e Biét cach str dung cac dung cu do va cach thirc b tri thi nghiém
- Biét sir dung ngudn dién mot chiéu & nhitng dién 4p khac nhau.
- Biét bé tri dén laze, khe hep, man chén trén gia thi nghiém.
e Biét cach tién hanh thi nghiém:
- Diéu chinh thiét bi dé thu dugc hé van giao thoa r& nét trén man chén.
- Po duoc bé rong n khoang van.
- Ghi dugc cac s6 liéu.
- Tién hanh thi nghiém nhiéu 1an voi su thay ddi khoang cach hai khe hep
va khoang cach tir hai khe hep tGi man chan.
e Biét tinh toan cac sd liéu thu dugc tir thi nghiém dé dua ra két qua:
- Tinh gia tri trung binh cta budc song
- Tinh sai s6 ti dbi cua budc song
- Tinh sai s6 tuyét déi trung binh cia budc song
- Viét két qua: A =LtAL.
- Nhan xét va trinh bay két qua thuc hanh.
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Chuong VI. L} TNG T6 _NHS_NG

1. ChuEn kiOn thgc, ki nang cGia chuong trinh

Chfi ®0

Mgc ®é cCn ®1t

ghicho

a) Hién tuong quang dién
ngoai. Dinh luat vé giéi
hin quang ®iOn

b) Thuyét luong t& &nh
sang. Ludng tinh séng - h1t
cfia ,nh s ng

¢) Hién tuong quang dién trong
d) Quang phz vich cfia
nguy@n to hi®r«

e) Su ph,t quang

) So luoc vé laze

Ki0n thac

— Trinh bay duoc thi nghiém Héc vé hién tugng quang dién va néu dugc hién tuong
quang dién la gi.

— Phit biéu dugc dinh luat vé gi6i han quang dién.

— Néu duoc ndi dung co ban cta thuyét luong tlr 4nh séng.

— Néu duoc anh sang c6 ludng tinh séng - hit.

— Neéu duoc hién tuong quang dién trong 1a gi.

— Néu duoc quang dién trd va pin quang dién 1a gi.

— Néu dugce su tao thanh quang phé vach phét xa va hap thu ctia nguyén tit hidro.
— Neéu duoc su phét quang 1a gi.

— Néu duoc laze 1a gi va mot s6 ting dung cua laze.

Kinng

Van dung dugc thuyét luong tit 4nh sang dé gidi thich dinh luat vé giéi han quang dién.

Kh«ng y2u cCu hé&c sinh
néu duoc tén céic day
quang phe vich cfia
nguyén tu hidro va giai
bai tap.

Su tao thanh quang phd
vich cfia nguy®n to
hidro dugc giai thich
diia tran nh+ng kiln thac
vé mifc nang luong da
hdac & m«n Ho, héc lip
10.

2. Huéng dan thuc hién

1. HION T} TNG QUANG SION. THUYOT LI TNG T6 _NH S_NG

ChuEn KT, KN quy ®nh

Stt TRONG CHUONG TRINH

mgc ®é th0 hidn c6 thO cfa chuEn KT, KN

Ghiché

1 | Trinh bay duogc thi
nghidm HBc v0 hiln
tugng quang dién va
néu dugc hién tugng
quang dién la gi.

[Th«ng hilu]

C.c 2@lectron bEt ra

khai b0

mkt kim loti gai la

électron

¢ Gan tAm k&m tich dién am vao mot tinh dién k&, kim cla tinh dién k€ léch di

guang

®i0n___hay  quang

mot géc. Sau d6, chiu dnh sdng hé quang vao tdm kém, quan sdt thdy géc lech
cia kim tinh ®i0n k0 gifm @i. NOu thay tEm kTm b»ng mét sé kim loi kh,c ta
thay hién tuong tuong tu xay ra.

3lectron.
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e Hién tugng anh sang lam bat cac électron ra khoi mat kim loai goi 1a hién
tuong quang dién (ngoai).

Phit bi€u dugc dinh
luEt vO gifi hn
quang ®i0n.

[Th«ng hilu]

Doi v6i mbi kim loai, dnh sdng kich thich phai c¢6 budc séng A ng¥n h-n hay
b»ng gifi hin quang ®i0n X, ciia Kim loai d6, méi gay ra dugc hién tugng
quang ®i0n (A < &)

Gifi hin quang ®i0n A, ciia méi kim loai 1a dac trung riéng clia kim loai d6.

Néu dugc ndi dung
c- bfn cfia thuy0t
luong tlr 4nh sang.

[Th«ng hilu]

a) _nh sang dugc tao thanh bdi cac hat goi 1a photon.

b) Vii mc¢i ,nh s ,ng ®-n s¥c c& t¢n sé f, ¢,c ph«t«n ®0u giéng nhau, mci
photon mang nang luong bang hf.

c) Ph«t«n bay viitec ®é c = 3.10% m/s dic theo c,ctias,ng.

d) Mci ICn mét nguy@n té hay phén t6 ph_t x* hay hEp thd _nh s_ng thx chdng
ph.t ra hay hEp thd mét ph«t«n.

Ph«t«n chf tan ti trong tring th,i chuyOn ®éng. Kh«ng ca ph«t«n ®@gng y2n.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

cfia .nh s.ng bb hEp thd hay
phédt xa ra, h goi 1a hing s6
PI"ng.

Luong tir nang

e=hf, trong @ h =

6,625.10 4J.s.

Néu dugc anh sing
c6 ludng tinh séng-
htt.

[Th«ng hilu]

- _nh sdng c6 tinh chat séng duogc thé hién qua hién tugng giao thoa 4nh sing,
hién tuong nhiéu xa dnh sang...

- _nh sang ciing c6 tinh chat hat duoc thé hién qua hién tuong quang dién ...
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tYnh séng - hit.

5 |Van dung dugc  [VEn déng]
;hl;yet(@l(;mnigﬂiuih??ﬁ Mugn cho 2lectron bgt ra khai mkt kim loti, phfi cung cEp cho na mét c«ng @0
®Bnﬁ [uEt V% ifi hin na thing c, ¢ lign kOt, goi 1a cong thoat A. Nhur vay, mudn cho hién twong quang
Vg ®i0n xfy ra, thi nang luong cia photon 4nh sang kich thich phfi thof m-n ®i0u
quang ®i0n. e
koo,
hf>Ahay h<> A
A
hay A < Aq , trong ®8_A, = % chd pho thuéc bfin chEt ciia kim loti va duoc
goi la giGi han quang dléncuak1m10a1 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777
2. HION T} TNG QUANG 8ION TRONG
ChuEn KT, KN quy ®nh e . o
Stt TRONG CHUONG TRINH mgc ®¢é thO hiOn c6 th0 cAa chuEn KT, KN Ghichoé
1 |Neéu dwgc  hién | [Th«ng hi0u] Mét sé chEtb_n dEn ca tinh chE; |
tuqngr quang - dién | ey qyong dnh sang gidi phong cdc alectron lin kot trong cht b_n dén @0 | 12 Chfif/ dan di¢n kém khi khong
trong fa gl. cho ching trd thanh cdc électron din, ®ang théi t1o ra cic 16 trong goi 1a b Chl?}l sang va tro tha_‘}h cht
hién tuong quang dién trong. dEn ®iOn tet khi bb chiOu ,nh
sang thich hgp. Cac chit nay goi
1a chét quang dan.
Pic diém co ban clia hién tuong
quang ®iOn trong_la gii han
quang ®iOn trong Iin _h-n Qifi
h1n guang ®i0n ngoai,
2 | Néu dugc quang | [Th«ng hiu] Su"IAEt ®i0n ®éng ciia pin quang
dien tr6 va pin ®i0n c¢6 gid tri vao ¢ td 0,5 V
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quang dién la gi.

e Quang dién trd 1a mot dién trd 1am bang chat quang dan. Pién trd clia né ¢
thé thay déi tir vdi mégadm khi khong duoc chiéu sdng xudéng dén vai chuc
om khi dugc chiéu sang.

e Pin quang dién (con goi 1a pin Mat Troi) 12 mot ngudn dién ca t,c dong
biOn ®ai truc tiép quang nang thanh dién nang. Pin quang dién dugc céu tao
t6 17p chuyOn ti0p p-n.

®0n 0,8 V.

Pin hoat dong duwa vao hién
tuong quang dién trong xay ra &
Iip chuyOn ti0p p-n.

Pin quang ®iOn duoc tng dung
trong ¢c,c m,y ® _nh s_ng, v0

tinh nhon tlo, m,y tinh ba toi,...

3. HION T} TNG QUANG - PH_T QUANG

Stt

ChuEn KT, KN quy ®nh
TRONG CHUONG TRINH

mgc ®é th0 hidn c6 thO cfia chuEn KT, KN

Ghiché

Neéu duoc su phat
quang la gi.

[Th«ng hilu]

¢ Hién tuong quang - phat quang 1a hién tugng mot s6 chat c6 kha nang hap thu
4nh sdng c6 budc séng nay dé phat ra 4nh séng c6 budc séng khic.

e Dic diém cia st phat quang 12 né con kéo dai mot thoi gian sau khi tit 4nh
sdng kich thich. Thoi gian nay dai ngan khdc nhau phu thudc vao chat phat
quang.

e Su phit quang clia céc chat 16ng va khi c6 dac diém 1a d4nh sdng phat quang
bi tit rdt nhanh sau khi tit 4nh sdng kich thich. Su phat quang nay goi la su
hutnh quang.

e S0 ph t quang cfia nhiOu chEt réin c& ®%c ®iém 1a dnh sang phat quang c6 thé
kéo dai mot khoang thoi gian nao d6 sau khi tat dnh sang kich thich. Su phét
quang ndy goi 1a su 1an quang. Cic chat rin phét quang loai nay goi 12 chat 1an
quang.

_nh sing phat quang cé budc
séng dai hon budc séng cla

4. Quang phea v1ch ciia nguy?n to hi®r«
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Stt

ChuEn KT, KN quy @nh
TRONG CHUONG TRINH

mgc ®é th0 hidn c6 th0 cfia chuEn KT, KN

Ghiché

Néu duoc su tao
thanh quang phd
vach phat xa va hap
thd cfia nguy®n to
hi®r«.

[Th«ng hilu]

e Trong c,c tring th,i déng cfia nguy2n t6, 2lectron chi chuyOn ®éng quanh
hat nhan theo nhitng quy dao c6 ban kinh hoan toan xac dinh, goi la cac quy
®0 ddng.

e 8&i vii nguy@n to hir«, b, n kinh quii ®0 ti 1¢ v6i binh phuong cic s6

Su tao thanh quang phd vach cia
nguy2n t&r hidréo dugc giai thich
doa tran nh+ng kiln thgc v0 mgc
nang lugng da hoc & mon Hod hoc

Iip 10.

n 1 ] 2] 3| 4] 5] s
Tenqui@t, | K | L | M | N | o | S
B.nkinhy | o | 4rg | 9ry | 161y | 256, | 361y |

Trang thdi co ban la trang thai ding c¢6 mdc nang lugng thip nhét va é

tring th_i ®a @lectron chuyOn ®éng tran quii ®2o gCn hit nhén nhkt.

Nhu vay nang lugng cua électron trong nguyén tir hidro & cac trang théi

dung khic nhau 1a Ey, E|, Ey,...

Khi électron chuyén tir mic nang lugng cao (Eg,,) xudng mic nang lugng

thEp h-n (Etngp) thx nd ph,t ra mét ph«t«n c@ n"ng lugng hoan toan xdc

enoh:
hf = Eca — Eep

Mbi photon c6 tin s6 f ing v6i mot séng 4nh sdng don sic c6 budc séng

A= rE tiic 12 ttng v6i mot vach phd c6 mot mau (hay mot vi tri) nhat dinh.

Diéu d6 1i gidi tai sao quang phd phat xa ctia hidro 12 quang phé vach.

Ngugc lai, néu mot nguyén tir hidré dang 6 mic nang lugng Eyg, nao d6
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ma chiu tdc dung clia mot chiim sdng tring, trong dé ca tet cfc ¢ ¢ ph«t«n
¢6 nang luong tir 16n dén nhd khac nhau, thi 1ap tdc nguyén to d6 sé hap
thu ngay mot photon c6 nang luong ph hop € = Egg — Eyey ®0 chuyOn 12n
mic nang lugng Eg,,. Nhu vay mot séng dnh sdng don sdc da bi hép thu,
lam cho trén quang phd lién tuc xudt hién mot vach téi. Do d6, quang phd
hap thu clia nguyén tir hidro cling 12 quang phé vach.

5.S¥ L'TC VO LAZE

Stt

ChuEn KT, KN quy @nh
TRONG CHUONG TRINH

mgc ®é th0 hidn c6 thO cfia chuEn KT, KN

Ghiché

Néu dugc laze 1a gi
va mot s6 tng dung
ciia laze.

[Th«ng hilu]

e Laze 12 mot nguén sdng phét ra mot chum séng cudng do 16n dua trén viéc
ung dung hién tuong phat xa cam tng.

§fkc ®i0m cfa tia laze 1a ¢6 tinh don sic, tinh dinh huéng, tinh két hop rat
cao va cuong do 16n.

— Trong y hac, ITi déng kha nang tap trung ning luong ciia chiim tia laze
vao mot viing rit nhd, ngudi ta dung tia laze nhu mot con dao mé trong
phEu thukt,...

— Laze dugc gng dung trong thong tin lién lac vo tuyén va thong tin lién
I1c b»ng c,p quang.

— Trong c«ng nghilp, laze d¥ng trong cic viéc nhu khoan, cit, toi,... chinh
xéc trén nhiéu chéat liéu nhu kim loai, compozit, ...

— Laze duoc dung trong cdc dau doc dia CD, buit chi bang.
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Chuong VII. HXT NHEN NGUYEN To

1. ChuEn kiOn thgc, ki nang cGia chuong trinh

Chfi ®0

Mgc ®é cCn ®1t

ghicho

H2t nhOn nguy2n to

a) Luc hit nhGn. 8é hot
khéi

b) Nang luong lién két clia
ht nhén.

Ki0n thec
— Néu dugc luc hat nhan 12 gi va cdc dac diém clia luc hat nhan.
— Viét dugc hé thitc Anh-xtanh gitta khoi lugng va nang lugng.

— Neéu dugc do hut khéi va nang luong lién két ctia hat nhan 1a gi.

C, ¢ ki0n thgc v0 cEu tto
hat nhan va ki hiéu hat
nhon ®- hac é m«n Ho,
hac lip 10.

Ph{n gng htt nhén

a) Phfin gng ht nhén.
Dinh luat bao toan trong
phn gng h1t nhon

b) Hién tuong phéng xa.
8ang Vb phang x. 8bnh
luEt phdng x2

c) Phfn @ng phCn hich.
Phfn gng dey chuyOn

d) Phin gng nhilt hich

Ki0n thec

— Néu dugc phéan tng hat nhan 1a gi.

— Phét biéu dugc cdc dinh luat bao toan s6 khai, dién tich, dong lugng va nang luong
toan phén trong phan tng hat nhan.

— Néu duogc hién tuong phéng xa la gi.

— Néu dugc thanh phan va ban chat cua cdc tia phéng xa.

— Vi0t duoc hé thitc clia dinh luat phéng xa.

— Néu dugc mot s6 ing dung clia cac dong vi phong xa.

— Néu dugc phan tng phan hach 1a gi.

— Neéu dugc phan tng day chuyén la gi va néu duge cdc diéu kién dé phan ting day
chuyOn xfy ra.

— Néu duoc phan tng nhiét hach 12 gi va néu duoc diéu kién dé phan ing nhiét hach
xfy ra.

— Néu dugc nhiing uu viét cua nang lugng phan tng nhiét hach.

Kln"ng

Van dung dugc hé thitc clia dinh luat phéng xa dé gidi mot s bai tap don gidn.
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2. Huéng dan thuc hién

1. HO THBC ANH-XTANH GI=A KHOI LUONG VA NANG LUONG

ChuEn KT, KN quy ®nh e . o
Stt TRONG CHUGNG TRINH mgc ®¢é thO hiOn c6 thO cfia chuEn KT, KN Ghicho
1 Viét dugc hé thic | [Th«ng hibu] Su tang 1én ciia khoi lugng:
Anh-xtanh gi+a khei & 51 mét Vi N @S i tac @&
| 2 wg | o Nang luong E va khéi lugng m tuong tng ciia Theo t/l.luvet tuong d6i,_met vEt chuyOn ®éng vii tec ®e v
uong vanang uong. | fr o PPN < oo .| ¢6 khoi luong la
crng met VEt lu«n ton tai dong thoi va ti 1& véi
nhau, hé s6 ti 1¢ 1a 2 (c la t6c d6 4nh sang trong m = My > m,
chén kh«ng). - L ﬁ - -
HO thec Anh-xtanh_: E=mc2 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 .
o Nang lugng (tinh ra @-n v» eV) tuong ting Vi | trong @4, my_Ia khoi lwong nghi cha vat (kh6i luong khi
khoi lugng 1y la luc®=9315MeV. vEt@engy@n).
. . , . m
8-n vb khoi luong nguyén tir u, ¢ gi, trb b»ng % Nang luong toan phan cua vatla E = mc? = 0 - c?
\'
kh6i lugng nguyén tir ctia dong vi'2C, cu thé la: 1- 2
1u=1,66055.10"% kg. Nang luong E;=m,¢? dugc goi 1a nang luong nghi va hiéu
E-E,=(m-m,)c®chinh 12 dong nang cla vat.
2. NiNG L} TNG LIEN KOT CAA HLT NHEN
ChuEn KT, KN quy @nh e . o
Stt TRONG CHUONG TRINH mgc ®¢é thO hiOn c6 thO0 cAa chuEn KT, KN Ghichoé
1 |Neu dugc luc hat | [Th«ng hibu] an tEp kidn thec vO cEu t1o hit nhon_®- hac &
nhan 12 gi va cdc dic m«n Haa hac lip 10.
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®i0m cfla luc hit

nhon.

e C,c nucl«n trong hit nhon hot nhau brng ¢, ¢ luc rEt minh
t10 n2n h1t nhon bon v+ng. Luc hit dé goi 1a luc hat nhan.

— Luc ht nhon kh«ng ¢ cing bfin chEt vé6i luc finh dién va
luc hEp dEn. N6 1a mot loai luc truyén twong tic gi+a c_C
nucl«n trong ht nhén (con duoc goi 1a luc tuong tic manh).

— Luc ht nhén chf ph,t huy t,c déng trong phim vi kich
thudc hat nhan, ¢ nhé hon 10 °m.

CEu t%o : H1t nhOn nguy®n t6 duoc cdu tao tir

c.c_pr«t«n (p), mang ®i0n tich nguy®n té

duong, va cac notron (n) trung hoa dién, goi

~chung 13 nuclon. Téng so nuclon trong hat |
nhan goi 12 s6 khoi A.

KY hiOu ht nhon 1a_2X.

Luc hat nhan khong phai 1a luc tinh dién, vx luc
hat nhan luon Ia lyc hit gitta cac nuclén, tac 1a
khong phu thuoc vao dién tich.

Néu dugc do hut
kh6i va nang lugng
lian kOt cfia h1t nhon
1a gi.

[Th«ng hiu]

e Khai lugng m cfia mét hit nhon %X lu«n nha h-n teng khei

N T

luong clia cdc nuclon tao thanh hat nhan d6. Pai lugng Am =
Zmy + (A -2).m, - m goi la do hut khéi cfia hit nhén 5 X.

W, = Am.c?

Nang luong lién két hat nhan duoc tinh bang tich cia do hut

khei cfia hit nhon vii thoa sé c2.

Nang lugng lién két riéng la thuong s6 gitta
nang lugng lién két W, va s6 nuclon A.

-Hat nhan €6 nang-lugng lién két riéng cang-16n
thi cang bOn v+ng.

Néu dugc phan wng
hat nhan la gi.

[Th«ng hilu]
Phén ting hat nhan 13 qua trinh bién d6i clia c4c hat nhan. Phan

h1t nhen kh«ng bOn vitng thanh c_c¢ hit nhén kh_c :
A—>C+D
Trong ®4, A 1a hat nhan me, C la hat nhan con, D, la tia phang

Trong phfn gng h1t nhén, sé h1t n-tron (A-Z)
khong bao toan.

Phédn tng hat nhan c6 thé thu nang luong hoic
“Mueén-thtic hidnphfn-@ng hit nhén thu nng"
lugng, phai cung cap cho hé mot nang lugng du

Iin.
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A +B->C+D
Céc hat trudc va sau phfn gng ca th0 nhiOu hoc Yt h-n 2. C,c
hat ¢ thé 1a hit nhén hay c_c ht s- cEp 2lectron, p«zitron,
n-tr«n...

4 | Phét biéu dugc céc | [Th«ng hidu] Nang lugng toan phan trong phan tng hat nhan, : |
i at bao toan so . P ~ | Gai M4 va lan luot 1a tong khoi 1
dm\h. luat bao toan so | Dinh luat bao toan dién tich : Teng @2 sé c,c ®i0n tich cfia | —, ° tuoe VA Mgy an UOL 74 tong Kol luong
khei, ®i0On tich, ®éng | hat ‘e b3 Sno Aol o6 ohe dien tioh oiia cde hat -cuia-cdc hat trude phan ting-va sau phan-dng.—
lugng va ning Iuong (5:1?:1: ﬁE r;uorng tdc bang tong dai s6 cic dién tich cua cdc ha Nang luong téa ra hay thu vao cfia mét phiin
toan phan  trong phEM. tng hatnhénly:
phfn gng hitnhen. | ¢ Dinh luat bao toan s6 HUCI?H (bflo todn s6 A).: Tengse| W,,,:,,,(mtmc,,,_,,,mgau,)cz, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
nuclon ctia cac hat tuong tdc bang tong s6 nuclon ctiia cac hat |, .
sfn phEm NQU Mryge = Msau thx W > Or,tacaphﬂnﬂng
Dinh lut bi s nane 1 . T6 e 1 _ | toa nang lugng.
S W D JoUn eng UONS... Don8 IEng AONE 1o, NOU My < Msau the W < 0, ta ca phiin ang
phan cua cic hat twong tdc bang tong nang lugng toan phan thu nang lugng
cfia c,c hitsfn phEm. R .
y finp . Muén thuc hiOn phfn gng hit nhén thu n"ng
* Dinh luat bao toan dong lugng, : Vecto tong dong luong ca | yone . phai cung cap cho hé mot nang luong dit |
cdc hat tuong tdc bing vecto téng dong lugng ciia ¢, c hit sin | |in. S '
phEm.
3. PHANG X%
ChuEn KT, KN quy @nh e . o
Stt £roNG CHUONG TRINH mgc ®é thO hiOn c6 thO cAa chukn KT, KN Ghichoé
1 | Neu dugc hién tugng | [Th«ng hibu]

phong xa la gi.

Phéng xa 1a qud trinh phan r- tu ph,t cfia mét h1t nhon kh«ng

bOn v+ng
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(t nhi2n hay nhén t1o).

Qu, trinh ph@n r- nay kém theo su tao ra cdc hat va c6 thé kém theo su
ph,t ra c,c bgc x1 ®iOn t&. H1t nhEn ti phon r- goi 1a hat nhan me, hat
nhan dugc tao thanh sau phOn r- goi 1a hat nhan con.

Néu dugc thanh
phan va ban chat cfia
c,c tia phang x2.

[Th«ng hilu]

e Tia o, thuc chit la dong cac hit 3He chuyOn ®éng vii téc ® ci 20000

2
km/s. Quang duong di dugc cta tia o trong khong khi chimg vai xentimét
va trong vat rin chirg vai micromét.

o Tia B thuc chat 1a dong céc hat électron hay dong cac hat pozitron

- Phang x* B 1a qud trinh phon r- ph t ra tia B . Tia B 12 dong cic
alectron (_%e) chuyOn @éng vii téc ®é rEt ITn, xEp xJ téc @ ,nh s_ng.
Tia B truyén di duoc vai mét trong khong khi va vai milimét trong kim
loi.

- Phang x* B" 1a qu4 trinh phén r- ph.t ra tia B*. Tia B* 1a dong cdc
p«zitron ((ie) chuyOn ®éng vii téc ®é xEp X0 téc ®é _nh s,ng. P«zitron
c6 dién tich +e va khéi lugng bing khéi luong électron. Tia B* truyOn @i

dugc vai mét trong khong khi va vai milimét trong kim lo1i.

trong bé tong va vai xen-ti-mbt trong chx.

Viét dugc heé thic
cfia ®nh luEt phang
X1,

[Th«ng hilu]
e HO thgc ciia ®nh lukt phangxx:

N = Nge ™

Trong qu, trxnh phén r-, sé hit nhén phang x1 ciia mét nguan gifm theo
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Van dung dugc hé
thec cfia ®nh lukt
phang x* @0 gifi
mot s& bai tap don
gifn.

thoi gian qua d6 s6 luong hat nhan con lai 12 50% (nghia la phan ra
50%), dugc xac dinh bai:

;_In2_069
A A
[VEn dong]
e Biét cdch tinh s6 hat va chu kx b_n r- theo h0 thgc cfia @nh luEt phéng
Xt

Néu duoc mot s6
gng dbéng cha c,c
®ang vb phang x2.

[Th«ng hilu]

e Ngoai cdc dong Vb cd s¥n trong thin nhi®n goi la cdac déng vi phéng xa
tu nhién, ngudi ta cBn t10 ra duoc nhiéu dong vi phéng xa kh,c, géilac,c
®ang vp phang x nhén to.

e C,c ®&ng vb phang x* nhon t*o cA nhilu gng déng trong sinh hac, ho,
hac, y hac... Trong y hoc, ngui ta dua céc dong vi khac nhau vao co thé
dé theo doi su xam nhap va di chuyén ctia nguyén t6 nhEt @nh trong c-
thé nguéi. 80y 1a phuong phdp nguyén tir danh diu, c6 thé ding @0 theo
ddi dugc tinh trang bénh 1i. Trong nganh khao c¢é hoc, ngudi ta s6 dong
phuong phép cacbon '3C , ®0 x, ¢ ®nh ni2n ®1i cfia c,c c& VEL.

Dong vi 1a nhitng nguyén tir ma hat
nhén chga cing se pr«t«n Z (c&
cung vi tri trong bang tuin hoan),
nhung ¢6 s6 notron N khéac nhau.
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4. PHYIN oNG PHCN H1CH

ChuEn KT, KN quy @nh

Stt TRONG CHUONG TRINH mgc ®é thO hiOn c6 thO cAa chukn KT, KN Ghichoé
1 | Neéu dugc phan tng | [Th«ng hi0u] Trong phin gng ph®n hlch cha
A 5 o 235 Dy
phan hach la g. Phan ting phan hach 13 phan tng trong dé6 mot hat nhan nang v& thanh U dudi tic dong cha met n-tron,
hai manh nhe hon (c6 khéi lugng ciing ¢&). Hai manh nay goi la san | nang lugng tod ra vao ¢& 200 MeV.
phEm phén hich hay “mfnh vi” cfia phon hich.
2 | Neéu dugc phan tng | [Th«ng hi0u] Phfin gng phén hich c& ®i0u khiln

day chuyén 1a gi va
néu dugc cdc diéu
kion ®0 phfn @ng
dey chuyOn xTy ra.

binh) v6i nang lugng Ion. Cic notron nay kich thich hat nhan khac chia
chét phan hach tao nén nhitng phan tng phan hach méi. Két qua la céc
phfin gng phon hich xfy ra lién ti€p tao thanh mot phan ting day chuyén.

e §i0u kiOn ®0 phfn gng doy chuyOn xTy ra:

— Khéi lugng t6i thiéu clia chat phan hach dé phan tng phan hach day
chuyén duy tri dugc trong d6 goi 1a khéi luong t6i han.

— Gif s sau mét ICn phOn hich, cd k n-tron dugc giai phéng dén kich
thich ¢, c ht nhon 2°U kh_c t2o nen nh+ng phén hich mfi.

Khi k < 1, phfin gng phon hich doy chuyOn kh«ng xy ra.

Khi k = 1, phan ting phan hach day chuyén tu duy tri, nang luong ph,t ra
kh«ng ®zi theo théi gian. Phfn @ng ht nhén c6 thé kiém sodt dugc.

Khi k > 1, phfn gng phén hich dey chuyOn ti duy trx, s& n-tron t'ng
nhanh, s6 phan tng tang nhanh, nén nang lugng toa ra t'ng nhanh va cé
th0 goy n@n bing na.

duoc thuc hién trong c,c I8 phin

1ing hat nhan, tuwong 1ing v4i truong |

htp k=1. 80 ®Jm bfo cho k=1,
ngudi ta dung nhitng thanh diéu
khiOn cA chga bo hay ca®imi. N"ng
luong toa ra tir 10 phan tng khong
®=i theo théi gian.
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5. PHYIN @NG NHIOT HXCH

ChuEn KT, KN quy @nh

Stt £roNG CHUONG TRINH mgc ®é thO hiOn cb thO0 cAa chukn KT, KN Ghichoé
1 | Neu dugc phan tng | [Th«ng hidu] Phn gng TH + IH = 3H + §n tof ra mét
nhiét hach 1a gi va . . o . . R < _ .
néu duoc diéu kien | ® Phan ing nhiét hach 1a nhiing phan ¢ng trong ®a hai hay nhiOu h*t | nang lugng Q = 17,6 MeV/hat nhan.
06 phﬂn. ong Kt h 'i\p nh©n‘ nhe, két hop lai thanh mot hat nhan nang hon. Con n,qgﬂéri rriéi chi /thuc hién dAu’oc phj"m
ht nhon xfy ra. e §i0u kiOn ®0 phfn gng nhilt hich xTy ra la: gng_nhi0t hich_du6i dang khong kiém
L, T sodt duoc (bom H). ]
— MEt ®€ h1t nh@n trong plasma (n) ph{i ®f Iin.
— Théi gian duy trx trtng th,i plasma (t) & nhi0t ® cao (t6 50 @n
100 tri0u ®é) ph{i @ 1in.
2 | Néu dugc nhiing uu | [Th«ng hiu] Nang lugng tod ra boi cac phan tng nhiét

vi0t clia nang luong
phfin gng nhilt hich.

! u @i0m_cfia vilc sfin xuEt ndng luong do phin gng nhidt hich tof
rala:

— Nang luong toa ra trong phan ting nhiét hach rat 16n.

— Nguén nhi@n li0u nhi0t hich c& trong thi®n nhi@n déi dao gCn
nhur 13 v« tEn.

—_ChEt th1i t6 phin gng nhilt hich kh«ng 1am 6 nhiém moi trudng.

hach duogc goi 1a nang lugng nhiét hach.

Ning lugng nhiét hach 14 nguén goc nang
lugng ctia hau hét cdc sao.
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Chuong Vili. 76 VI Ma 80N VI Ma
1. ChuEn kiOn thgc, ki nang cia chuong trinh

Chfi ®0

Mgc ®é cCn ®1t ghicho

a) H1t s- cEp.
b) HO Mt Tréi.
¢) Sao. Thién ha.

KiOn thac
— Néu duoc hat so cap 1a gi.
— Néu duoc tén mot s6 hat so cap.

— Néu duoc so luge vé cau tao ciia hé Mat Troi.

— Néu duoc sao la gi, thién ha 1a gi.

2. Huéng dan thuc hién

1. C_C H1T S¥ CEP

Stt

ChuEn KT, KN quy ®nh
TRONG CHUONG TRINH

mgc ®é th0 hidn c6 th0 cia chuEn KT, KN

Ghiché

Néu dugc hat so cap
la gi.

Néu dugc tén mot s6
ht s- ckp.

[Th«ng hilu]

vao cd kich thude hat nhan trd xuéng.

o Mot s6 hat so cap 1a; ph«t«n (y), 2lectron

| AN S, -

(e7), p«zitron (e*), pr«t«n (p), n-tron (n),
n-trine (v).

Dé c6 thé tao nén hat so cdp mdi, ngudi ta 1am ting van téc clia
mot s hat va cho chiing bén vao céc hat khdc nhau.

“Su phian toai-cdc hat so-cdp theo khoi tuong nghi tang dan

a) Photon (Iwong tir dnh sang) cé my=0.

b) Lept«n-gdm c_c h*t nhit: 3lectron; muy«n-(p" @ ).~
¢) Mézon, gdém cdc hat nhan cé khoi luong trung binh trong
khofing (200 = 900) m,, gam hai nham : m2z«n 1 va mézon K.

d) Barion, gém cdc hat ¢6 khoi luong bing hodc 16n _hon khoi
luong proton. Co hai nhém barion 1a nucléon va hipéron cung voi
c, ¢ phin ht cfia chéng.

Tap hop cac mézon va cac barion co tén chung la hadron.
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tuong tic co ban, do

Cic hat so cdp ludn luon bién déi va twong tac véi nhau. C6 4 loai

la : twong tac dién tir, twong tic manh, tuong

tdc y€u va tuong tac hap dan.

2. CEUT1O VO TRO

Stt

ChuEn KT, KN quy @nh
TRONG CHUGONG TRINH

mgc ®é th0 hidn c6 th0 cfia chuEn KT, KN

Ghicho

Neéu dugc so lugc vé
cEu tlo cfia h0 M#At
Tréi.

[Th«ng hilu]

Céc thanh phan cdu tao chinh ctia hé Mat Troi 1a MAt Tréi, c,c
hanh tinh va céc vé tinh. Mat Troi 1a thién thO trung tom cfia h0
MFEt Tréi. Luc hEp dEn cfia MEt Tréi ®ang vai tr3 quy0t ®nh @0n
su hinh thanh, phat trién va chuyén dong clia hé. Nguén ning
luong cia Mat Troi 1a phan ting nhiét hach trong dé cdc hat nhan
cfia hi®r« dugc téng hop thanh hat nhan heli.

Céc hanh tinh: C6 8 hanh tinh theo thit tu tinh t& MEt Tréi ra xaja
Thu@ tinh, Kim tinh, Tr_i &Et, Ho{ tinh, Méc tinh, Tha tinh,
Thién Vuong tinh, Hai Vuong tinh. Cic hanh tinh chuyOn ®éng
quanh MEt Tréi theo crng mét chilu, tring vii chiOu quay cfia
bfin thén Mt Tréi quanh mxnh nd. HO M#t Tréi ca cEu tréc hxnh
®@la ph¥ing, cdc hanh tinh gan nhu cling nim trén mot mat phang, mat
phéng d6 goi 1a mat phang hoang dao.

Xung quanh da s6 hanh tinh c6 cdc vé tinh. Ching chuyén dong
hau nhu trén cling mot mat phiang quanh hanh tinh.

Ngoai ra, trong hé Mat Trdi con ¢ cdc tiéu hanh tinh, sao chéi
va thién thach.

Tr,i 8Et cA b,n kinh 6400km, c& khei
luong 5,98.10%kg, b,n kinh quii ®0 quanh
MEt Tréi 150.10°km, chu kx quay quanh
troc 23 gié 56 phoét 04 giCy, chu kx quay
quanh Mat Troi 365,2422 ngay, goéc
nghi®ng cfia tréc quay trdn m#it phiing qui
@10 23°27".

Khofng ¢, ch 150.10°%m duoc 14y 1am don

-vi-do-do-dai-trong-thién-van-goi-la-don vi-

thign v'n (Bvtv).

Néu duoc sao 1a gi,
thién ha la gi.

[Th«ng hiu]

e Sao 1a mot khai khY ndng s_ng, giéng nhu Mat Troi. Nhiét do &

MAt Troi duoc ciu tao gém hai phin :
quang ciu va khi quyén. Nhiét do bé mat

cfia n 14 6000 K. Khoi luong Mat Troi 16n
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trong long cdc ngoi sao 1én dén hang chuc triéu do, trong d6 xay ra
cdc phan ung nhiét hach. Khoi luTng ¢, ¢ sao n»m trong khofng t6
0,1 ®n vai chuc 1an khoi lugng Mat Troi.

e Thién ha 12 mot hé thong sao gédm nhiéu loai sao va tinh van.
Tong s6 sao trong mot thién ha cé thé lén dén vai tram ti. Pa so
céc thién ha c6é dang hinh xoin oc.

e Ngan ha 12 thién ha trong ®& ca h0 MEt Tréi, ca ding hxnh @la,
phan giita phéng to, ngoai mép dit.

HO MEt Tréi n»m tran mEt ph¥ng qua tam va vuong géc véi truc
ctia Ngan Ha, cdch tam mot khoang c& 2/3 ban kinh cua nd.
NgOn ha ciing c6 cau tric dang xoin c.

h-n khéi luong Trdi Pat 333000 1an, ci
1,99.10¥ kg (khéi luong Trai Pat 5.98.10%
kg). Mat Troi lién tuc buc xa nang luong ra
xung quanh. Luong niang luong bic xa clia
MEt Tréi truyOn vu«ng gac tii mét ®-n vb
didn tich c_ch nd mét ®-n vb thi®n v'n
trong mét ®-n vp thoi gian goi 12 hing so
MEt Tréi H. C,c phbp ®o cho gi, trb ciia_ H
= 1360W/m’ T8 @4 suy ra c«ng suft bgc
xa ctia Mat Troi 134 P = 3,9.10% W. Su bgc
xa cua Mit Troi duoc duy tri 1a do trong
IBng MEt Tréi lu«n Xy ra c.c ph{n gng
nhilt hch.

Sao chai chuyOn ®ng quanh MEt Tréi theo
nh+ng quii ®0 elip rEt diit. Sao chai ca
kich thudc va khéi luong nho, duge cEu tlo
béi c_c chEt d0 béc h-i. Khi chuyOn ®éng
I1i gCn MEt Tréi, sao chai chbu t.c ®éng
cfia _p suEt _nh s_ng MAt Tréi n@n bb "thai"
ra, tao thanh cdi duoi.
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B. CHUONG TRINH NANG CAO

Chuong |. 8&NG LUC HAC VET R%N

1. ChuEn kiOn thgc, ki nang cia chuong trinh

Chfi ®0 Mgc ®é cCn ®1t ghiché
a) Chuy0n ®éng tonh tiln | Ki0n thac
b) ChuyOn ®ng quay cia | — Neu dugc vat rén va chuyén dong tinh tién clia mot vat ran 1a gi.

. e oA ) )
VEL riin _qu?nh ~m ettroc ce | _ Nau duoc cach xac dinh vi tri clia vat ran trong chuyén dong quay quanh mot truc
®bnh. Gia téc gac R
ce ®pnh.

©) Ph}rdng trinh co bzin U viet duoc biéu thitc cha gia téc géc va néu duge don vi do gia téc goc.
chuyOn ®éng quay cfia VEt
r%n  quanh mét troc. | — Néu dugc momen quan tinh la gi.
Momen qu,n tinh — Viét dugc phuong trinh co ban clia chuyén dong quay cuia vat ran quanh mét troc. M = Iy

d) Momen dong luong.
Dinh luat bao toan momen
dong luong

e) 8éng n"'ng cia mét vEt
rin quay quanh mét tréc
ce ®nh

— Néu dugc momen dong luong ctia mot vat déi véi mot truc 1a gi va viét dugc cong
thic tinh momen nay.

— Phit biéu duoc dinh luat bdo toan momen dong luong clia mot vat ran va viét duoc
hé thiic clia dinh luat nay.

— Viét dugc cong thic tinh déng n"'ng cfia VEt r¥in quay quanh mét troc.

Kinng

— Van dung dugc phuong trinh co ban ctia chuyén dong quay ctia vat ran quanh mot
truc co dinh dé gidi cdc bai tap don gian khi biét momen qudn tinh ctia vat.

— Van dung dugc dinh luat bao toan momen dong luong ®ei vii mét troc.

— Giai duoc cdc bai tap vé dong ning clia vat rin quay quanh mot truc c6 dinh.

Kh«ng xbt VEt r¥in vBa
quay vda chuyOn ®éng
tonh ti0n.
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2. Huéng dan thuc hién

1. CHUYON 8&NG QUAY CAA VET R%N QUANH Mé&T TR6C Cé §NH

ChuEn KT, KN quy ®nh

Stt TRONG CHUGNG TRINH mgc ®¢é thO hiOn c6 thO cfia chuEn KT, KN Ghicho
1 | Neu duoc vat ran va | [Th«ng hiou]
zzgﬁzt@)fﬂi ”lh;'?” o Vit rén 12 vat ma khodng cdch giia hai diém bét ki cia
o B 1 vt kh«ng thay @i trong qu, trxnh chuyOn ®éng.
e Khi VEt r%in chuyOn ®éng tonh tiOn thx méai ®i0m cfia vEt
c& quii ®0 gieng hOt nhau.
2 | Neu duge cich xdc | [Th«ng hiou] ChuyOn ®éng quay cfia mét vEt réin quanh mét troc
®3/Dnh ;,p trf cn: VOEt C.ch x_c ®nh vb trf ciia vEt r¥n trong chuyOn ®éng quay | € 8bnh ¢4 Bc @I0m:
ran trong — CnUYoN | g janh mét troc cé @nh (chi xBt vEt quay theo mét | - Mbi diém trén vat vach mot dudng tron nim trong
®éng quay quanh A . s 1A Ao .o ~ ;
st troc cé ®bnh chiéu). Chon chiéu duong la chiéu quay cua vat, vi tri | m&t ph»ng vu«ng gac vii tréc quay, cd b_n kinh
met troc ce @pnh. cfia VEt t2i mei théi ®i0m dugc xdc dinh bang toa do géc | brng khofng c_ch t ®i0m ®& ®0n troc quay, ca tom
¢. 86 1a géc giita mot mat phang dong P gin véi vat va | & trén tréc quay.
mfét mékt ph¥ng ce ®nh P, (hai mkt ph¥ng nay déu chia | _ Moi diém ciia vat déu quay dugc cing mot géc
troc quay). trong cTng mét khofng théi gian.
Chuyén dong quay déu la chuyén dong ma toc do
géc ciia VEt in kh«ng ®zi theo théi gian: |
¢ =¢g+ ot
trong ®a o 1a toa do gdc ban dau, lic t = 0.
Gac ¢ ®0 b»ng ra®ian (rad).
3 | Viét dugc biéu thic | [Th«ng hibu] Chuyén dong quay bién d6i déu la chuyén dong ma
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clia gia t6c gbéc va
néu dugc don vi do
gia tec gac.

e Gia téc gac trung bxnh vy, trong khofng théi gian At 1a
Yip = AA_?' vii Ao 1a do bién thién t6c do géc trong
khofng théi gian At.

e Gia tec géc tic thoi (goi tit 1a gia toc géc) clia vat rin
quay quanh mot truc & thoi diém t 12 dai luong dic trung
cho su bién thién ctia téc do géc & thoi diém dé va dugc
xéc dinh bang dao ham ctia t6¢c do géc theo thoi gian.
. Ao _do
= lim —=— hayy = &'(t

v = im s T = e
Pon vi ctia gia t6c goc la radian trén gidy binh phuong
(rad/s?).

gia tec gac kh«ng ®zi theo théi gian.
Téc ®é gac trung bxnh oy, ciia VEt r%n trong khofng
théi gian At 1a
A
Oy =—
th At
Téc ®é goc tirc thoi (goi tit 1a t6c do gbc) 1a dai
luong dac trung cho miic do nhanh, cham cla
chuyOn ®éng quay cfu VvEt r%n quanh mét troc & théi
diém t va duoc xdc dinh bing dao ham cia toa do
gac theo théi gian.
. Ao _do
= lim —=— hay o=¢’(t
® At—>0 At dt y o=¢'(t)
8-n W cfia toc do gbc la radian trén gidy (rad/s)
Cic phuong trinh ctia chuyén dong quay bién déi
_ C 1 0
©= 0t YLL =g+ oot + ot
2 a_,
®" = @y = 2Y(¢ ~ o)
trong ®& ¢, og 1a toa do géc va téc do goc ban dau,
t1i théi @idm t = 0.
Néu vat ran quay déu, ta c¢6 gia toc hudng tam a, cfia
mét ®i0m tran vEt rn, c,ch troc quay mét khofng r
la

a =—=0T

NOu VEt r¥in quay kh«ng ®0u, mét ®i0m tran vEt riin
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la

a=,a’+a’

c6 thém gia tdc ti€p tuyén, c¢6 do 16n la a=ry.
Gia tec cfia mét ®|Om tran vEt r%in chuyOn ®éng tr3n
khong déu 1a a= an +at va do 16n cua vect- gia téc

2. PHI¥NG TR\NH 8&NG LUC HAC CAA VET R%N QUAY QUANH MET TRAC Cé 8§PNH

ChuEn KT, KN quy @nh trong

Stt CHUONG TRINH mgc ®¢é thO hiOn c6 thO cfia chukn KT, KN Ghicho
1 | Néu dugc momen quén tinh 1a gi. | [Th«ng hilu] Lip 10 ®- hac momen
Momen quén tinh I clia vat rén d6i v6i mot truc 1a dai luong dic trung luc M. =Fd.
cho mgc qu.n tinh cfia vEt réin trong chuyOn ®éng quay quanh troc Ey: Nguoi ta tinh dugc
_ 9 momen qu,n tinh cfia
I = zi:miri Tr.i 8Et ®&i vii troc
o , . L . 3 .. | quay ®i qua tom cfia nd
§e lin cfia momen qu,n tinh cfia mét vkt rfin kh«ng chl pho thuéc khei | 4 gi t beng
lwong chia vat ran ma con phu thudc su phan b khéi lugng xa hay gan 98 1037lzg m
tréc quay. " o
Pon vi cia momen quén tinh 1a kilogam mét binh phuong (kg.m?).
2 | Viét dugc phuong trinh ¢= bfn | [Th«ng hiOu] Vi VEt rin bEt kx quay

(phuong trinh ®éng luc hac) cfia
vEt r%n quay quanh mét tréc cé

Van dung dugc phuong trinh co

bfn cfia chuyOn ®éng quay cfia

trong ®4, M la téng momen luc tdc dung 1én vat ran doi vé6i truc quay, I
la momen quén tinh ctia vat d6i véi truc quay, v 1a gia toc géc cua vat.

[VEn do6ng]
e Biét cach 1ap phuong trinh co ban va tinh toan dugc cac dai lugng trong

quanh mét tréc, momen
luc-lign-hO-vii-gia téc-

gactheohOthgc |
M=
> Mi:(z mirinY
1 1
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VvEt r%n quanh mét troc cé @nh @0
giai cac bai tap don gian khi biét
momen qu,n tinh cfia vEt.

phuong trinh.

3. MOMEN DONG LUGNG. DiNH LUAT BAO TOAN MOMEN DONG LUGNG

ChuEn KT, KN quy ®&nh

Stt TRONG CHUONG TRINH mgc ®é thO0 hiOn c6 thO cAa chuEn KT, KN Ghichoé

1 |Neéu dugc momen | [Th«ng hilu] Dang khéc cua phuong trinh co
dong lugng clia mot . , . o | bfin ciia chuyOn ®éng quay cfa VEt
vEt @8 vii mét troc | Momen dong luong cua mot vat df)l Vi trye quay la d?l ll{QngA/.ciuc.ff xac gn.
A gi va viét dugc ®bnh theo c«ng thec L = lo v6i I 1a momen quan tinh cha vat d6i véi truc M= dL
c«ng  thec  tinh | Quay, ® la téc do gbc cua vat. Ty
momen nay. Pon vi cia momen dong luong 1a kilogam mét binh phuong trén gidy

2
(kg.m“/s).
2 | Phdt biéu duoc dinh | [Th«ng hi6u] Tur phuong trinh trén néu M = 0 thi

luat bao toan
momen dong lugng
clla mot vat rin va
viét duoc hé thic
ctia dinh luat nay.

Van dung duoc dinh

NOu teng momen cfia ¢ c luc t_c déng I2n mét vEt r¥n (hokc h0 vEt) @i
v6i mot truc bang 0 thi tdng momen dong luong ctia vat ran (hokc hO VEt)
doi véi truc d6 duoc bao toan.

Trong trudng hgp vat c6 momen quén tinh dei vii troc quay kh«ng ®zi thx
vEt kh«ng quay hofc quay ®0u quanh troc.

Trong trudng hop vat (hokc h0 vEt) c& momen qu_n tinh @&i vii tréc quay
thay ®zi thx lo = h»ng se. To @&, suy ra lyo; = l,m,, Vii l;o; 1a momen
dong lugng cua vat (hoac hé vat) lic truée va Lo, 1a momen dong lugng
ciia VEt (hofc hO VEt) 16¢ sau.

[VEn do6ng]

L = h»ng se.
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luat bao toan
momen dong lugng
®ei vii mét troc

o Biét cach lap cac hé thic theo dinh luat bao toan momen dong luong cho
mét vEt (hokc hO VEt) ®&i vii mét troc.

e Biét cach tinh cdc dai lugng trong cong thiic clia dinh luit bao toan
momen dong luong.

4. 8&NG N NG CAA VET R%N QUAY QUANH Mé&T TRGC Ce §iN

H

Stt

ChuEn KT, KN quy ®nh
TRONG CHUGONG TRINH

mgc ®é th0 hidn c6 thO cia chuEn KT, KN

Ghiché

Viét dugc cong thic
tinh ®éng n'ng cfia
vEt r¥in quay quanh
mét troc.

Giai duoc cic bai
ttp v0 ®éng n'ng
cfia VEt r¥n quay
quanh mét tréc ce
®bnh.

[Th«ng hilu]

_1 5
We = 3 lo
trong ®&, I 12 momen qudn tinh va o 1a t6c do goc cha vat ran doi véi
tréc quay.
[VEn dong]
e Biét cdch tinh dong nang cta vat ran va cac dli lugng trong cong thac
®éng n"'ng cfia VEt r%n quay quanh mét tréc cé ®knh.

Kh«ng xBt VEt r¥n vBa quay vla

chuyOn ®éng tenh ti0n.

Pong nang cua vat ran 1a téng dong
n'ng cfia tft ¢ c,c chEt ®idm tlo

n2n vEt.

Pon vi cia dong nang 1a jun (J).

Chp xBt vEt r%n ca tréc quay cé ®bnh.
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Chuong Il. DAO 8éNG C¥

1. ChuEn kiOn thgc, ki nang cia chugng trinh.

Chfi ®0

Mgc ®é cCn ®1t

ghicho

a) Dao dong diéu hoa. Céc
dai lugng dac trung

b) Con Fic I8 xo. Con Fic ®-n.
So lugc vé con lic vat 1i

c) Dao ®éng ri®ng. Dao
®éng tht dCn. Dao ®éng
cudng bic. Hién tugng
céng hudng. Dao dong
duy trx

d) Phuong phdp gian do
Fre-nen

KiOn thac

— Néu dugc dao dong diéu hoa 1a gi.

tCn se, tCn sé gic, bi#n ®¢, pha, phaban®u.
— Viét duoc céc cong thic lién hé gifta chu ki, tn s6, tAn s6 gbc cla dao dong diéu
hoa.

— Neéu dugc con lic 10 xo, con ldc don, con lic vat If 1a gi.

— Viét dugc phuong trinh dong Iuc hoc va phuong trinh dao dong diéu hoa cia con
ldc 10 xo va clia con l%c ®@-n.

— Viét dugc céc cong thitc tinh chu ki dao dong clia con lic 10 xo, con lic don va
con lic vat li. Néu duoc ting dung ctia con lic don va con lac vat i trong viéc xéc
®bnh gia tec r-i tu do.

— Néu duoc dao dong riéng, dao dong tat dan, dao dong cudng bac, dao ®éng duy trx
1 gi va céc dac diém clia mdi loai dao dong nay.

— Néu duoc hién twong cong hudng 1a gi, cdc dic diém va diéu kién dé hién tuong
nay xay ra.

— Trinh bay dugc noi dung ctia phuong phép gian dé Fre-nen.

— Néu duoc cich sir dung phuong ph_p gifn ®a Fre-nen ®0 teng hTp hai dao ®éng
diéu hoa cung tdn s6 va cling phuong dao dong.

— Neéu duogc cong thitc tinh bién do va pha ctia dao dong téng hop khi téng hop hai
dao dong diéu hoa ciing chu ki va ciing phuong.

Dao ®éng cfia c,c con
l%c khi bé qua ma sat va
luc can la cac dao dong

rieng.
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Kinng

— Gidi duogc cdc bai tap vé con lic 10 xo, con lic don.

— Van dung dugc cong thic tinh chu ki dao dong ctia con lic vat 1.
— Biéu dién dugc mot dao dong diéu hoa bang vect- quay.

— Gidi duoc cdc bai tap vé tdng hop hai dao dong diéu hoa cling phuong, ciing chu ki

béang phuong phép gian d6 Fre-nen.

— Xdc dinh chu ki dao dong cuia con lic don hodc con lic 10 xo va gia t6c trong

trudng bang thi nghiém.

Kh«ng y2u cCu gifi c.c
bai tap phiic tap hon vé
con K¢ VEt I,

2. Huéng dan thuc hién

1. DAO PONG PIEU HOA

ChuEn KT, KN quy ®@nh e . o
Stt TRONG CHUONG TRINH mgc ®é thO hiOn cb thO cAa chuEn KT, KN Ghichoé
1 | Néu dugc con lac 10 [Th«ng hibu] Chuy0n ®éng qua I1i quanh mét vp
xo la gi. . L. 5 ) N | tri can bang goi 1a dao dong.
Viet d h o Con Fic IR xo gam mét vEt nkng, khoi lugng m, gan vao dau mot 16 xo khoi Dao done duoc Lio di Lo 1ai oi I3
1€t duge - phuong luong khong déng ké, ca ®é cang k, ®Cu kia cfia IR xo cé& ®nh. Ba qua mai | ~ 20 9908 lch 4p di lap far got fa
trsnh ®éng luc héc luc cfn. ma s, t dao dong tuan hoan.
cfia VEt dao ®éng SN . , e ,
trong con lic I8 xo o Tran tréc Ox, géc O gng vii v trf cOn b»ng, tda ®eé X cfia vEt tinh t6 vb trY
" | can bang 1a 1i ®é. Luc kéo vé (hay luc hoi phuc) 12 luc dan héi cia 16 xo tac
dong I2n vEt ning (F = — kx). Ta ¢, phuong trinh dong Iuc hoc cbavatdao |
®éngtrongcon lcIBxola
X"+ —x=0hofc x" + @Xx =0viio= \/K
m m
Phuong trinh nay c¢6 nghié¢emtga ...}
X = Acos(ot + )
trong @4 A, ®, ¢ 1a cdc hing s6.
2 | Neu duoc dao dong | [Th«ng hiOu] Chuy0n ®éng cfia VEt Ipr ®i Ipr Il@
quanh mot vi tri dac biét (goi la vi
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diéu hoa la gi.

Viét dugc phuong
trnh dao ®éng ®i0u
hRa cfia con I%c IR xo.

e Dao dong ma phuong trinh c6 dang
X = Acos(ot + )

titc 12 v€ phai 12 ham cosin hay ham sin cfia théi gian nhOn vii mét h»ng se,
goi 1a dao dong diéu hoa.

o[k
Viilo = ,[—.
m

tri can bang), goi 1a dao dong co.
NOu sau nh+ng khofng théi gian
bang nhau, goi 14 chu ki, VEt tré
lai vi tri cii theo huéng cii thi dao
dong cua vat dé 1a tudn hoan.

Ph4t biéu dugc dinh
nghla v0 c.c ®%
luong dac trung cuia
chu kx, tCn se, tCn se
gac, bidn @é, pha,
pha ban @Cu.

Viét dugc cac cong
thgc lin h0 gi+a chu
kx, tCn se, tCn se géc.
Viét dugc cong thic
tinh chu kx dao ®éng
cfia con l¥c IR xo.

[Th«ng hilu]

e Chu kx dao ®éng T 1a théi gian vEt thic hiOn dugc mot dao dong toan
phCn. Chu kx c8 don vi 1a giQy (s).

e Tan s6 dao dong f 14 sé ICn dao ®éng ma vat thuc hiOn trong mét gily.
TCn seé ca don vi 1a hbc (Hz).

e TCn sé gac_om la dai luong dugc xdc dinh boi c«ng thgc o = ZT—TE = 2nf.

8-n vb cfia tCn sé gdc 1a ra®ian tr2n giCy (rad/s).

e Bién do dao dong A 1a gi, trp cuc ®1i cfia li ® dao ®éng. §-n vb ciia bi2n
®¢€ 1a don vi do do dai. Bién do 1a dai lugng luon duong.

e Pha dao dong 1a dai luong (ot + ¢), x,c @nh li ® x cfia vEt dao ®éng
(vii mét bi2n ®é ®- cho).

e Pha ban dau 1a pha dao ®éng tai thoi diém ban dau va c6 gid tri 1a o.

Trong mot dao dong cu thé thi A va ¢ c6 gid tri xdc dinh, tly thudc vao
c,ch kich thich dao ®éng.

V6i mot bién do da cho thi pha la
dai luong xdc dinh vi tri va chiéu
chuyOn ®éng cfia vEt tti théi ®i0m
t.

“Giita dao dong diéu hod va chuyén |
dong tron déu c6 moi lién hé 1a:
Piém P dao dong diéu hoa tr2n
mot doan thing ludn cé thé duoc
coi 12 hinh chiéu cia mot diém M
“chuyén dong tron déu léen duong
kinh 14 doan thing d6.

Van t6c clia dao dong diéu hoa 1a
vV =X =-o0Asin(ot + ¢) .

Gia t6c ctia dao dong diéu hoa 1a

a=V'=-0’Acos(mt + @) = — ©’X
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e Chu kx dao ®éng ctia con lac 0 xo 1a T = ZTC\/K.

Trinh bay dugc néi
dung clGa phuong
ph.p gifn ®& vect-
quay.

Biéu dién duoc mot
dao dong diéu hoa

m
[Th«ng hibu] M
Phuong phdp gidn do vecto quay:
Dao dong diéu hoa X = Agga(u)t + ¢) dugc biéu ‘Y
diOn b»ng mét vect- quay OM c¢6 do dai ti 1¢ v6i %

bian ® A theo mét t xich x_ ¢ @nh, quay ®0u,
nguoc chiéu kim déng hé, quanh géc O n»m trong
mkt ph¥ng chga tréc Ox vii téc ®é gac o. Ti théi

®i0m ban ®Cu (t = 0), gic giita truc Ox vaOM 1a ¢

(pha ban ®Cu).

Do dai dai s6 chia hinh chiéu trén truc x clia vecto quay OM bilu didn dao
dong diéu hoa chinh 1a 1i d6 x cua dao dong.

b»ng vbct- quay.
[VEn dong]
Biét cach vé& hinh biéu dién dugc dao dong diéu hoa bing vecto quay.
Giai dugc cic bai tap | [VEn dong] Chi xét bai todn c6 mot con lac 10

v0 con lic IR xo
(n»m ngang, thing
®gng)

e Biét cich lap phuong trinh dao dong ctia con lic 10 xo (ndm ngang, thang
®gng).

e Biét cach tinh dugc céac dai lugng dac trung va chu ki dao dong cfia con lic
I3 xo.

XO0.

Phuong trinh dao dong clia con
I%c 106 xo0 1a X = Acos(wt + ).

Chu kx dao ®éng cfia con Iic IR xo

léT=2n\/K.
m
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2. CON L%C 8¥N. CON L%C VET LY

ChuEn KT, KN quy @nh

Stt trong CHUONG TRINH mgc ®¢é thO hiOn c6 thO cAa chukn KT, KN Ghichoé
1 |Neéu dugc con lac | [NhEn bilt] 8i0u ki0n khao sit 1a luc can
don 1a gi. Con lic don gom vat ning c6 kich thuéc nho, ¢6 khoi lugng m, treo & dau mot Mol truong va _:-IC ,maN sat
sTi doy mOm, khong dan ¢6 do dai | va khéi lugng khong dang ké. kh«ng ®,ng k0, bi®n @€ gac o
nha (o, < 10° va dao dong
ctia con lic don dugc coi la
dao dong diéu hoa.
2 | Viét dugc phuong | [Th«ng hilu]
tr\xnh ®eng I\UC hac | Gais1ali do cong xdc dinh vi tri clia con lic don c6 chiéu dail. Tacd, s = la,
va phuong trinh dao | trong @3 o 1a i do géc.
dong dicu hoa cta Xbt dao ®éng vii gac nha thx sina = o (a0 < 10° ba qua méi Iuc cIn va ma
con l%c ®-n. )
s.t) the ta ca:
- Phuong trinh dong lychoe; ¢~~~
s" + %5=0hays"+w25=0vii 0):\/%7.
— Phuong trinh dao dong cta con lacdon:
s = Acos(ot + @) hay o = a,cos(mt + @).
Dao ®éng cfia con lic don vé6i géc léch nho 13 dao dong diéu hoa quanh vi tri
cOn b»ng vii tCn se gac o = % .
3 | Neu duoc qud trinh | [The«ng hiOu] Vii dao ®éng cfia con lic IR

bién déi nang lugng
trong dao ®éng ®i0u
hoa.

Trong qu4 trinh dao dong diéu hoa, c6 su bién ddi qua lai gitta dong nang va
th€ nang. Pong nang tang thi thé nang giam va ngugc lai. Nhung co nang cua

X0, bd qua moi ma sat va luc
cfn, chan méc tinh th0 n"ng &

Vb trf cén brng, thx

84

{ Deleted: :

{ Deleted: :




vEt dao ®éng ®i0u hRa lu«n lu«n kh«ng ®i.

— 8éngn'ng:
~ 12 = Win2
Wy = Em = Wsin“(ot + o).

~ThOn"ng :
W, = %kx2 = Wcosz(wt + ).

—C-n'ng:

h»ng se.

Viét dugc cong thic
tinh chu kx dao ®ng
cfia con l%c ®-n.

[Th«ng hilu]

C«ng thgc tinh chu kx dao ®éng cfia con l%c @-n_la: T = 27:\/1, trong @4, | 1a
g

chiéu dai cta day, g 1a gia t6c trong trudng.

& mét n-i tran Tr i 8Et (gia
toc trong truong g Kh«ng ®zi),
chu kx dao ®éng T ciia con lic

| don_chi phu thudc vao. chiéu .

dai | ctia con lac don.

Néu dugc con lic
vat1i1a gi.
Viét dugc céc cong
thec tinh chu kx
dao ®éng cfia con
i VEL I,

[Th«ng hilu]

e Con lic vat 1i 12 mot vat réan quay dugc quanh mot truc ndm ngang cé @nh
kh«ng ®i qua trang tom cfia vEt.

T=2—n= 21 —I
® \/mgd

trong d6, I 1a momen quan tinh clia vat d6i véi truc quay, m 1a khéi lugng cia
vat, d 1a khoang cach tir trong tdm cha vat t6i truc quay, g la gia t6c trong
truong.

Goi G la trong tam cla con
lic, Q la giao diém ciha truc
quay vii mét ph¥ng ®i qua G
va vudng géc vdi truc quay, o
th¥ing ®gng qua tréc quay, x,c
®bnh vb trf cfia con Fic vEL I,

Phuong trinh dao dong cua

o = agCos(ot + @)

Trong @4, ® 1a tdn s6 goc,
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o _= ‘/mlgd v6i I [a momen

qu,n tinh cha vEt rin @&i vii
tréc quay.

Néu dugc tng dung
cha con lic don va
con l¥c vEt IY trong
vi0c x, ¢ ®nh gia téc
r-i tu do.

[Th«ng hilu]

Con l%c ®-n hokc con Fic vEt If ca th0 gng dong @0 x_c @nh gia téc trang
truong g.

Vi con Hic ®n, b»ng ¢ ch ®o chu kx dao ®éng T, do chiéu dai I cta con lac
va dua vao cong thic tinh chu ki T = 2n \/I , ta tinh duoc g.

g
V6i con lic vat li, bing c4ch do chu ki dao dong T, do céc dai lwuong m, d va I

va dua vao cong thic tinh chu ki T = 2xn ’Ld , ta tinh duoc g.
mg

Chf xbt dao ®éng cé bi®n ®é
nha, ®0 dao ®éng ciia con Fic
1a dao dong diéu hoa.

Giai duoc cic bai
tEp vO con I¥ic ®-n.
Van dung dugc cong
thac tinh chu kx dao
®éng ciia con Fic VEt
IV,

[VEn dong]

e Biét cach viét dugc phuong trinh dong luc hoc va phuong trinh dao dong cua
con l%c ®-n.

e Biét c4ch tinh chu ki dao dong clia con lic don va cédc dai luong trong cong

thac:
I
T= 211:\/:
g

e Biét cach tinh chu ki dao dong clia con ldc vat Ii va cdc dai lugng trong cong

thac:
_ |
T=2rx|—
\/ mgd

Chj xbt con l%c ®-n chbu t,c
dung cta trong luc va luc cang
cfia d@y treo.
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3. DAO DONG TAT DAN VA DAO DONG DUY TRi

X A
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ChuEn KT, KN quy @nh

Stt TRONG CHUONG TRINH mgc ®¢é thO hiOn c6 th0 cAa chuEn KT, KN Ghichoé
1 | Neu duic dao ®éng | [Th«ng hibu] Dao ®éng cfia con l¥c IR xo,
ridng, dao ®éng tit ) L, o s . . R 6 tan s6 chi phu thudc vao m
dCn. dao @énq duy trx | ® Dao ®en’g cua hé xay ra ’du'ou_tac d1_1~ng chi cua Il(.)lA luc 5,;91 l1a d%o df)ng jul¢ dg va k, @4 1a mét dao ®éng
o hay dao ®éng ri®ng. Dao ®éng ri®ng ca chu kx chf pho thuéc ¢, c yOu té trong hO | :a
agi. R ==l P - riang.
A . ma khong phu thudc vao cich kich thich dé tao n2n dao ®éng. Trong qu, trnh |, i -
Néu dugc dkc ®i0m A < S N 2 A o x Cs A e NOu dao ®éng trong chkt lang
o , - dao dong, tan s6 cua dao dong riéng khong doi. Tan s6 nay goi 1a tan so riéng . R , , N
cfia dao ®éng ri®ng, ctia dao done. ki hieu 1a £ (mo6i truong cd ma sat) thi,
dao ®éng t%t dCn, e : o dao dong cha con lic don I
dao ®éng duy trx . e Dao dong tit dan 13 dao ®éng ca bi®n ®é gifm dCn theo théi gian rai déng 1%i. | dao ®éng tit dgn.
Dao ®éng cang tit nhanh néu luc cdn clia moi trudng cang 16n.
e Dao dong duy tri 13 dao dong kéo dai mai mai, trong ®3_ta_cung cEp n"ng
luong cho vat dao dong dé bu lai phan nang lwong di bi mit mat do ma s t,
ma khong lam thay déi chu ki riéng ctia dao ®éng. Dao ®éng duy trx ¢ chu kx
dao ®éng b»ng chu kx dao ®éng ri®ng cha con l%c. Bi®n ®é cfia dao ®éng duy
trx kh«ng thay @ai.
5. DAO 8€NG C1TNG BgC. CENG HIENG
ChuEn KT, KN quy @nh e . o
Stt TRONG CHUONG TRINH mgc ®é thO hiOn c6 thO cAa chuEn KT, KN Ghicho
1 | Néu duic dao @éng | [Th«ng hilu]

cuong buc la gi va
c.C_®kc ®i0m cha
loai dao dong nay.

e XPt mét vEt thuéc mét h0 ca th0 thiic hiOn dao ®éng tt dCn. T_c ®éng 12n vEt mét

Dao ®éng cfia thGn xe
buyt goy ra béi chuyOn

neoai luc F bién ddi didu hod theo thdi gian, F = FocosQt thx chuyOn ®éng chia VEt

®éng cfa pit-t«ng trong

gdm hai giai doan nhu sau : Giai ®n chuy0n tilp, trong d6 dao dong clia hé chua én

xilanh cfia m_y na, khi
xe kh«ng chuyOn ®éng,

dinh, gid tri cuc dai cua li do ting dan. cuc dai sau 16n hon cuc dai trude. Sau dé, gid

tri cuc dai ctia li do khong thay déi, d6 12 giai doan én dinh. Giai doan 6n dinh kéo dai

1a dao dong cudng biic.
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cho dén khi ngoai luc diéu hoa thoi tic dung. Dao ®éng cfia VEt trong giai ®n &n
dinh ndi trén goi la dao dong cudng buc.

e Li thuyét va thuc nghiém chitng t6 ring :

— Dao dong cudng buc 14 dao dong diéu hoa.

— Tan s6 gbc clia dao dong cudng biic bang tan sd géc Q ciia ngoli luc.

— Bién do ctia dao dong cudng buc ti 1é thuan véi bién do clia ngoai luc va phu thudc
vao tin s goc Q cila ngoli luc.

2 | Neéu duoc hién tuong | [Th«ng hilu] Hién tuong cong hudng
cong huong la gi : . . .. v s o + | €0 thé c6 hai nhu 12
< 2~ > | ®Giit cho ngoai luc ¢6 bién do khong doi, thay doi tdn s6 clia luc cudng biic thx sl cd ccg © N al am
o dacvdlem vidicy I6c_bién do clia dao dong cudng biic dat gia tri cuc dai, ngudi ta néi ring khi ®a_ca hang cCu ceng, ¢, ¢ ceng
kién d€ hién tuong hien twone cone hudn £ £ = s £ —= | trnh x0y dung, c,c chi
nay xay ra. e = ti€t may moc... Nhung
e Diéu kién xdy ra hién twong cong hudng Ia tin s6 géc cua luc cudng birc, Q, gCn | cong c6 lgi, nhu trong
®6ng_ b»ng tCn sé géc ridng cfia h0 dao ®éng , ay, titc 13 Q ~ oy, hop cong huong dao
" . . s sl e o~ . | dong am thanh cha da
o NOu ma s_t gifm thx gi__tr> clic 82 cfia bi®n ®6 t ng. Hién tuong cong hudng 15 nét | - one o han cha dan
ghita, vi«lon,...
h-n.
6. TeNG HTP DAO 8eNG
Stt :’:l:)ilr(];lgHEgh?g¥§:]: mgc ®& th0 hidn co tho ciia chuEn KT, KN Ghiché
1 | Néu duoc cdch sO | [Th«ng hilu]

déng phuong phdp
gifn @& Fre-nen ®0
teng hTp hai_dao

e Phuong phép gian d6 Fre-nen_:

.| Formatted: bai, Space Before: 15
<« pt, After: 8 pt

{ Deleted: :

Hai dao dong thanh phan ¢6 phuong K

dong diéu hod cing
tin __sO__va __cung
phuong dao dong.

trinh 1a X5 = Aqcos(ot + @) va X, =

, ‘M
Aycos(ot + @,). 80 teng hTp hai :
dao dong diéu hoa nay, ta thuc hien O P, P, P X




nhu sau:

— VI hai vect= A;,_A, biOu di0n hai dao ®éng diéu hod x;, X, tr®n

crng mét h0 tréc tol ®4.

uuuu uu uuuw

— Vé hinh binh hanh ma hai canh 1a OM; = A;, OM, = A2 thx

uuu

dudng chéo OM 14 vecto biéu dién dao dong tdng hop. Hinh chilu

clia n6 xudng truc x la X = X; + X,.

Hinh binh hanh khong bién dang, quay déu véi téc do ® quanh O.
uuu

Vect= OM ciing quay déu nhu thé. Do d6 x = Acos(wt + o).

N

Néu duoc cong thic
tinh _bién d6 _va pha
cfia dao ®éng tzng
hTp khi teng hTp hai
dao dong diéu hoa
cung chu ki va cung
phuong.

Gidi duoc cdc bai tap
v0 teng hTp hai dao
dong diéu hod cling
phuong, cung chu ki
bing phuong phip

[Th«ng hiu]
e C«ng thgc tinh bi2n @é cia dao ®@éng teng hTp_(la do dai chia vecto
OM):

A= A2 + AZ + 2AA, cos(o, - ¢,)

e C«ng thgc tYnh pha ban ®Cu ¢ cfia dao ®éng teng hTp_(1a géc hop

bdi truc Ox va OM vao thoi diém ban ddu):

A;sing; + A,sing,

tang =
A, cos@; + A, COS,

D9 léch pha clia hai dao dong thanh phan 13,

Dao ®éng teng hTp cfia hai dao ®éng
diéu hoa cing phuong, cling tin s6 la
mot dao dong diéu hoa cung phuong,
cing tCn se vii hai dao ®éng ®@a.

Bién do A phu thu6c vao cdc bién do
Aq, Ay va vao do lech pha (¢, — ;) cfia

c.c dao ®eng X;, Xy.
NOu Ag = @, — ¢;> 0_thx dao ®éng x,

sim pha h-n dao ®éng X,, hay dao ®éng
X, tr0 pha so vii dao ®éng X,.

NOu Ag = ¢, — ;< 0_thr dao ®éng x,

Ag = (ot + @,) — (ot + @) = @ — ¢y

[VEn do6ng]
e Bilt c_ch bidu di0n c,c dao ®ng b»ng gifn ®4 vect~ quay, teng
hTp vect-.

e Bilt c_ch tinh bin ®é, pha ban ®Cu cfia dao ®éng teng hTp, tinh

tr0 pha so vii dao ®éng x,, hay dao
®éng X4 sTm pha h-n dao ®éng x..

'_;J_rl

NOu A(p:(pz—(pl =2nn(n=
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gifn ®a Fre-nen. céc dai lugng trong cac cong thiic.

7. Thwe hanh: XAC PINH CHU Ki DAO PONG CUA CON LAC PON HOAC CON LAC LO XO VA GIA TOC TRONG TRUONG

Stt

ChuEn KT, KN quy ®&nh
TRONG CHUONG TRINH

mgc ®é th0 hidn cb6 th0 cfa chuEn KT, KN

Ghiché

1

Xac dinh chu ki dao
dong cua con lic don va
gia toc roi tw do bang thi
nghiém

[Thong hiéu]
Hiéu duoc co so 1i thuyét:
- Khai Qi ém con lic don, con lic 10 x0, diéu kién thoa man dao dong 13
dao dong diéu hoa.
- C4c cong thre tinh chu ki ciia con lic don, con lac 10 xo.
[Véin dung]
e Biédt cach su dung cic dung cu va bé tri duoc thi nghiém
Voi phuwong an 1
- B‘iét dung thudc do chiéu dai, thudce do goc, ddng hd bam gidy hoic
dong ho do thoi gian hién so.
- Bit 1ap rap duoc cac thiét bi thi nghiém.
Voi phuong an 2
- Biét str dung phin mém Crocodile Physic.

- Lya chon dugc cac dung cu can thiét trén thanh cong cu va bé tri nhu

Kiém nghiém lai cong
thirc tinh chu ki T :27T\/I
g

theo cac budc cua bai thuc
hanh.

Chon 1 trong 2 phuong
an thuc hién.

90
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huéng dan.
e Biét cach tién hanh thi nghiém:

Voi phuwong an 1

- Thay ddi khéi hr(.mg’ qua nang va ,Chiéu dai day treo dé ki‘ém tra su
phu thudc chu ki cua con lac don vao khoi lugng qua nang va chiéu dai day
treo. Tinh T, so sanh dé chung td T ti 1€ thuan voi \/T .

- Ghi chép s6 liéu trong cac 1an tién hanh thi nghiém.

Voi phuong an 2

- Thay ddi dugc cac thong sb cua con lic 10 xo.

- Tién hanh thi nghiém 4o va sir dung dao dong ki a0 ghi lai dd thi dao
dong.

- Thay déi djéu kién jban dau cua con 14c 10 x0 dé kiém tra su phu thudc
chu ki cua con lac vao diéu kién ban dau.
e Biét tinh toan cac sd liéu thu dugc tir thi nghiém dé dua ra két qua:

Voi phuwong an 1

- Tinh dugc gia te roi ty do va sai so.

- !(ét luan su phu thudc cua chu ki con lic don vao chidu dai day treo
va khéi luong qua nang.

- Nhan xét két qua thi nghiém, néu dugc cac nguyén nhan gay ra sai sé.

Voi phuong an 2

- V& lai db thi trén gidy.

- Néu duqc‘céc két luan vé su quan hé giita chu ki cua con lic 10 xo va

diéu kién ban dau.
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Chuong lll._S&NG C¥

1. ChuEn kiOn thec, ki ndng ciia chuong trinh

Chfi ®0

a) Sdng c-. Sang ngang.
S6ng doc. Cic dic trung
cfia séng

b) Phuong trinh séng

c¢) Sdng Om. ¢m thanh, siu
©m, ht ém. Nhilc Om. 8é
cao cfia Om. ¢m s¥c. 8é to
cfia Om

d) Hi0u gng §ép-ple

e) Su giao thoa cfia hai
sang c-. Sang ddng. Céng
hudng am

Kidnthgc

— Neéu duoc séng co, séng doc, séng ngang 12 gi va cho vi du vé céc loai séng nay.

— Phét biéu duoc cic dinh nghia vé téc do séng, tin s6 séng, buéc séng, bien do
séng, nang lugng séng.

— Néu dugc séng am, am thanh, siéu am, ha am la gi.

— Néu duogc nhac am, am co ban, hoa am 1a gi.

— Néu dugce cuong do6 am, mirc cuong do am la gi va néu duge don vi do miic cuong
®é om.

— Néu dugc méi lién hé gitta cdc dic trung sinh If clia am (do cao, do to va am sic)
v6i céac dac trung vat I ctia am.

— Néu duoc hiéu tng Pop-ple 1a gi va viét dugc cong thiic vé su bién déi tan so clia
song am trong hiéu tng nay.

— Neéu duoc hién tuong giao thoa ctia hai séng 1a gi.

— Néu dugc cdc diéu kién dé c6 thé xdy ra hién tuong giao thoa.

— Mo ta dugc hinh dang céc van giao thoa d6i v6i séng trén mat chat 16ng.

— Néu dugc dic diém clia séng ditng va nguyén nhan tao ra séng ding.

— Néu duoc diéu kién xuét hién séng dirng trén soi dOy.

— Néu duoc tac dung ctia hop cong hudng am.

— Viét dugc phuong trinh song.

— Van dung dugc cong thitc tinh mitc cuong do am.

L(dB) = 10|g|l

0
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— Giai duoc cdc bai tap don gian vé hiéu tng Dop-ple.

— Thiét 1ap duoc cong thitc x4c dinh vi tri clia cdc diém c6 bién do dao ®éng cuc ®1i

va cdc diém c6 bién do dao dong cuc tiéu trong mién giao thoa ctia hai séng.

— Giai duoc cdc bai tap vé giao thoa clia hai s6ng va vé séng dimg trén sgi day.

— Xdc dinh dugc budc séng hodc toc do truyén am bang phuong phap séng dimng.

2. Huéng dan thuc hién

1. S&NG C¥. PHI¥NG TRxNH S&ANG

{ Formatted: 1, Space Before: 0 pt,
-

-

ChuEn KT, KN quy ®nh
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Stt TRONG CHUONG TRINH mgc ®é thO hidn c6 th0 cfia chuEn KT, KN Ghicho
1 | Neu duoc séng cd. | [Th«ng hilu] Vi dé: Khi sdng ©m truyOn trong
sdng dac, sang . . . , NN . kh«ng khY, c,c phCn t6 kh«ng
neang 12 2i va cho vi | ® Sf)ng co lil qu, trnh lan trEJyOn Eiao ®e/nq c- trong mot moi tru’(fng. Sgpq c: khi dao déng doc theo phuong
dd vO ¢ ¢ lodi sang khf)ng’truvein c{uac}rong\z chan kPong. S(ing co duoc tao thanh nho luc lién két truyOn séng hokc dao @éng cfia
ndy. giita cdc phan tir moi truong truyén dao dong. c.c veng I8 xo chbu t.c déng
e S6ng doc 12 séng trong dé cic phan tr cia moi trudong dao dong theo | cha luc dan héi theo phuong
phuong truyén séng. Moi trudng truyén séng doc 1a ran, 16ng, khi. tring véi truc cta 1o xo, d6 1a
e Séng ngang 13 séng cé cic phan tlir cia moi trudng dao dong theo phuong nh+n9 dao ®eng c- t*o ra séng
vudng gdc véi phuong truyén séng. Mai truong truyén séng ngang 13 chat dac.
rén, b0 mét chEt 1ang. V6i séng trén mat nudc, ¢, ¢ phen |
tr nuGc dao dong vuong goéc voi
phuong truyén séng, d6 la dao
®éng c~ t1o ra sdng ngang.
2 | Phdt biéu duoc céc | [Th«ng hilu] Céc dai lugng déc trung clhia mot

@nh nghla v0 téc ®é
sdng, tCn sé sangq,
budc song, bién do

e TEt c] c_c phén tir chia moi trudng déu dao dong vii cing chu kx T, tCn sé f
bang chu ki, tin sO ctia ngudn dao dong, goi 1a chu ki, tan so clia séng.

séng hinh sin la bién dé cfia
séng, chu ki cta séng, budc
séng, nang luong séng.
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song., nang luong séng.

e Budc séng 1a quang dudng ma séng truyén di duoc trong mot chu ki dao
®éng. K hifu bugc séng 12 A. Pon vi do ctia budc séng 12 mét (m). Budc séng
cong 12 khoang c4ch giita hai diém gin nhau nhat trén phuong truyén séng ma
dao dong tai hai diém d¢ 1 cung pha.

e Toc do truyén séng la v = % = Af.

e Bi®n ®é sdng t1i mét ®i0m_la bién d6 dao dong ctia phén tir moi trudng tai
®i0m ®&.

e Nang luong séng cé dugc do niang lugng dao dong cua céc phan tir clia moi
trudng ¢ séng truyén qua. Qud trinh truyén séng 1a qué trinh truyén nang
luong.

lw

Viét duoc  phuong
trxnh sé@ng.

[VEn dong]

Xbt séng ngang, truyén theo dudng thang Ox va chéan goc toa do 13 diém séng
®i qua l6¢ b¥t ®Cu quan s_t (théi ®i0m t = 0).

Gia st phuong trinh dao dong cua phCn t6 cfia sdng € O cé d*ng up(t) =

Acosmt.
Phuong trinh xdc dinh 1i ®€é u,, ciia phCn t6 sdng vao thoi diém t t1i mét

diém M bit ki c6 toa do x trén dudng truyén séng goi 13 phuong trinh séng,
cd ding:

X t X
upm(t) = Acosm|t —— | = Acos2nt| — — —
M() (D( Vj n(_l_ kj

D6 1a mot ham vira tudn hoan theo thoi gian, vira tudn hoan theo khong gian.

XDt mét phCn t6 sdng tti ®iOm P
citda®é x=d, taca:

upﬂ@—nt—zixdj

Chuy0n ®éng cfia phCn t& séng
tai P 12 mot dao dong tuin hoan
theo théi gian vii chu kx T.

Xbt vb trf cfia tEt c] c_c phCn td
séing t1i mét théi ®i0m x_c @nh
t=ty taca:

u(x.ty) = Acos(z?nto - %Xj

Li do u bién thién tuén hoan
theo x, nghia 1a theo phuong
truyOn sang, cg sau mci khofng
c6 d6 dai biang mot budc séng,
séng 1i c8 hxnh d*ng I£p I%i nhu
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ChuEn KT, KN quy @nh

Stt TRONG CHUGNG TRINH mgc ®¢é thO hiOn c6 thO cfia chuEn KT, KN Ghichoé
1 | Néu duoc dic diém | [Th«ng hidu] Khi phfn x* tran vEt cfn cé
cia séng diung va . o . ) ) =
2GUvAn nhon 1o ra | ® Mot soi day dan héi hodc 1o xo ¢6 mot ddu c6 dinh, ndu_8Cu Kia dao @éng | NP sang phiin x* lu«n lu«n
s3na dan diéu hoa, thi trén day c6 séng i va séng phan xa. Khi tCn sé dao ®éng @fi In | Ngugc pha V'_' sang t“ e_ ®'Qm
thi ta khong phan biét dugc séng t6i va séng phan xa, trén day xuét hién | phan xa va hai sang triOt ti®u lEn
nhitng di€ém dao dong manh va nh+ng ®i0m kh«ng dao ®éng & b trf x, ¢ @nh, | nhau & @4.
~ .- 2 A . ~ , ~, o 2 A A i . .
Nh.u'r\1g c/her{l dao dong manh goi 1a bung séng. nhitng diém khong dao dong Khi phfin x* tran vEt cfn td do,
goi 1a nidt séng. N -
o sdng phfin x* lu«n lu«n cing
e Khoang cdch gitta hai bung séng lién ké va khoang cich giita hai nit séng pha vii sang tii & ®iom phfin x2
s A . A s hai 3N {5 N
lién ké 13 =. Kho{ng c,ch giita mot bung séng va mot nit séng lién ké 1a | va hai sang tang cudng lan nhau
2 & @4,
A
4
e Séng tGi va séng phan xa, néu truyén theo cing mot phuong, thi c¢6 thé
giao thoa véi nhau, va tao thanh séng dung.
2 | Neu duoc diéu kién | [Th«ng hibu]

xuEt hi0n sang déng

tr2n sTi dOy.

¢ Diéu kién dé cé séng ding trén mot soi day cé hai ddu co dinh 13 ®é dai
ciia sTi dOy | phai bing mdt s6 nguyén l1an nira budc séng :

= n& :viin=0,1,2....
2
e 8i0u kifn ®0 ca sadng déng trdn mét sTi doy cd mét @Cu cé @nh, mét ACu
tu do 14 do dai cha sgi day bang s6 1€ phan tu budc séng_:
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Giai dugc cdc bai
tEp v0 sang déng tran
sTi dOy.

| = m%_;vii m=1,3,5,..

[VEn do6ng]

e Biét cach tinh budc séng va cic dai lugng trong cong thic sédng dong tren

mét sTi dOy & tren.

3. GIAO THOA SaNG

ChuEn KT, KN quy ®nh

Stt TRONG CHUONG TRINH mgc ®¢é thO hiOn c6 th0 cAa chuEn KT, KN Ghichoé
1 | Néu duoc hién tuong | [Th«ng hiu]
E\llac; thoa cfia hai sang Hién tuong giao thoa 1a hién tuwong hai sdng k0t hTp khi gfp nhau,_thx ca
= nh+ng ®i0m ma & dé ching luon ludn tang cudng 14n nhau, cé nhing
®i0m ma & d6 chéng lu«n lu«n 1am yé&u nhau.
2 | Thi0t IEp c«ng thec | [Th«ng hidu]

x.C_@nh vb trf cha
c.c ®i0m ca bidn ®@é
dao dong cuc dai va
c.c ®i0m ca bidn ®é
dao_®éng cuc_tidu

e Hai nguan sdng S; va S, dao dong theo phuong trinh :

Up = Uy = Acosz?nt

Gia thiét ring bién do dao dong bang nhau va kh«ng ®gi trong qu. trxnh

trong miOn giao thoa
cfia hai sang.

truyOn sdng, dao ®éng do hai sdng_truyén t6i M sé c¢6 phuong trinh :

t d t d
U= Acos 2| — — =L | va Upps = Acos 21| — — =2 |.
1M R[T xj SIM=E R[T xj

8é |0ch pha dao ®éng t1i M 12 Ag_= ¢1— ¢2.= Zn[d—z - ﬁj

A A

Dao dong tai M 1a tdng hop hai dao dong Up = Uppvt Upe
Bi®n ®é dao ®éng cfia ®idm M 1a

Chi xét bai todn cé hai ngudn két
hTp.

Géi d, , d, 1a khoang cich tir mot
diém M lan lugt dén hai nguon S,
S, (d;=MS,, d,=MS,).

Qui tich c,c ®i0m cuc % giao
thoa, hokc c,c ®i0m cuc tiOu giao
thoa la nhitng dudong hypebol c6 hai
tieu diém 12 vi tri hai nguén két hop.
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Giai dugc cac bai tap
v0 giao thoa cfia hai
sang.

Ay=2A

coS n(d, —dy)
A

Bi2n _® dao ®éng ®it cuc_®1i tai nhitng diém, ma & doé

ﬂ:(dzk dy)| _ =1, toclad,—d, = ki, Viik=0,£1,£2..

®éng @' cuc tiu tai nhing diém, ma & dé

Bidn ®é dao
“(dz d)| _ PN _ 1 P
= ,tlICl_dg—_dl—‘k'i'zl}\.,_vnk—o,il,iz...

, =U
[VEn do6ng]
e Biét c4ch tinh dugc vi tri cdc cuc dai giao thoa, clic tidu giao thoa.

e Biét cdch dya vao cong thic dé tinh dugc budc séng, s lugng cic cuc
®1i giao thoa, cuc tiOu giao thoa.

3 | Mo _td duoc hinh | [Th«ng hilu] Gifii thich_: Mgi nguén sang S;, S,
n — | [th«nghivl} ... Glithicn : M¢l hguan sang Sy, S
— xnh dng c,c von giao thoa ®&i vii sdng dugc phat ra tir hai nguén két | ®ang théi ph_t ra séing ca gin séng
dh”qgc"@“ giao | ynp g on giao thoa @ duoc ph h ket | ®&ng théi ph.t
:r:: m/E(telch\E/tl I'énS;nq hTp cTng pha trén mat chat 16ng dugc mo ta gom: la nhitng duéng trRn ®ang tOm.
" | - Nh#ng dudng ma trén d6 bien do dao dong la ciic @%: d6 Ia_duong | 170NG Mi0n hai sang gp nhau, ca
trung triic cfia ®on th¥ng néi hai tom dao ®éng va nhimg dudng hypebol | MM=NY @i0M @gng y#n, do hai sang
doi xiing nhau qua dudng trung triic, cA ®é cong t'ng dCn khi ti0n vO hai | 9P nhau & @& trit ti*u nhau. Ca
tOm sang. nh+ng ®i0m dao ®éng rEt minh, do
— Nhiing dudng gng vii bi®n @6 clc tidu_la nhing dudng hypebol nim | P2l $6ng gap nhau & d6 tang cudng
xen k& v6i cdc dudng gng vii bidn ®€ clic @i IEn nhau. TEp hip nh-ng 8i0m @eng
y@n hokc tep hTp nh+ng ®i0m dao
®éng rat manh tao thanh cdc dudng
hypebol trén mat nudce.
4 | Neéu duoc cdc diéu | [Th«ng hifu]

kiOn ®0 c& th0 x{y ra
hién tuong giao thoa.

e Hai nguén dao dong cung tan s6 va cd do léch pha khong déi theo thoi
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gian goi 12 hai nguén két hop. Hai séng do hai nguén KOt hTp ph.t ra gai
14 hai séng két hop.

e 8i0u kiOn ®) xay ra hién tuong giao thoa la trong moi trudng truyén
séng cd hai sng két hop va ¢, c phCn t6 sing c6 cling phuong dao dong.

4. SEGNG ¢M. NGUAN NH1C ¢M

Stt

ChuEn KT, KN quy @nh
TRONG CHUONG TRINH

mgc ®é th0 hidn c6 th0 cfia chuEn KT, KN

Ghiché

I

Néu duoc song am

©m_thanh, si®u Om,

ha am la gi.
Néu duoc nhac am

©Om _c= bfn, ho®l Om

N N

1a gi.

[Th«ng hiu]

e S6ng am 14 nhiing séng co truyén trong cic moi trudong khi, 16ng, rin.

e ¢m thanh 14 nhitng 4m ma tai con ngudi c¢é thé nghe dugc (cb tan so tir 16 Hz
®0n 20 kHz).

e Siéu Am 13 nhitng Am c6 tin so 16n hon 20 kHz.

e Ha am 12 nhitng am c¢6 tan sd nho hon 16 Hz.

e Nhac am 1 nhitng am phdt ra tir cic nhac cu nghe ém 4di, dé chiu, 12
nhitng dao dong tuin hoan.

e Khi cho mét nhc cb ph,t ra mét Om cé tCn sé f,, goi la am co ban, thx
bao gié nhic c6 ®a cong ®ang théi ph,t ra mét lolt Om ca tCn sé 1a mot s6
nguy@n ICn ©m c- bfin 2f,, 3f,.... Cac am nay goi la cdc hoa am.

Mot vat dao dong phat ra am la
mét nguan Om. TCn sé cfia Om
ph.t ra b»ng tCn sé dao ®éng cfia
nguan om.

Am khong truyén duoc trong chan
khong, nhung truyén dugc qua céc
chat rin, 16ng va khi. Téc do

Vkhi < Viang < Vi

Am hau nhu khong truyén duoc
qua cac chat x6p nhu b«ng, len...
Nhiing chat d6 goi 1a nhiing chat
c.ch Om.

Teng hTp tEt ¢f ¢_c hot ©m trong
mot nhac am ta dugc mot dao
dong tuén hoan phic tap, ¢6 cing
tCn sé vii m c- bfn. 84 tht dao
®éng ciia Om ®a kh«ng cd ding
hxinh sin. 8& thb dao ®éng ciia
crng mét nhic 6m do c,c nhic cb

{ Formatted: bai, Space Before: 12
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kh,c nhau. 8a thp dao ®éng ciia
©m kh,c nhau cho nh+ng Om s¥%c
kh,c nhau.

Néu duoc cuong do
am, mic_cuong do
am la gi va néu duoc
don vi do mic cuong
®é Om.

Van dung dugc cong
thac tinh mdc cudng
®é Om.

[Th«ng hilu]

e Cudng do am duoc x4c dinh 12 ning luong duoc séng am truyén qua mot
don vi dién tich dat vuong géc véi phuong truyén séng trong mot don vi thoi
ian.

e Mic cuong do am duoc dinh nghia bang cong thite : L(B) = Ig

13 cuong do am, In 12 cudng d6 Am chudn (Am c¢6 tn s6 1000 Hz, cudng do

ly = 102 W/m?). Pon vi do mife cudng do am I3 ben (B).

e Thuong ding don vi déxiben (dB)._C«ng thgc tinh mic cudng do am
theo don vi déxiben 1a

L(dB) = 10 |g|l *)
0

[VEn do6ng]

e Biét cach tinh mitc cudng do6 am va céc dai lugng trong cong thitc (*).

Nh+ng Om ca mét tCn se x,c @nh,
thuong do cac nhac cu phét ra, goi
12 cic nhac am. Nhiing am nhu
tidng boa ®Ep, tilng sEm, tidng &n
& duong phd, & cho,... khong co
mot tan s6 xdc dinh thi goi 1a cdc
t1p Om.

Don vi cuong d6 am la oat trén
mBt vu«ng, ki hibu W/m?.

Céc dic trung vat If cia am 1a tan
s0, mic cudng do am va dé thi
dao ®éng cfia Om.

Cudng do am chudn I, 12 am nho
nhat ma tai c¢6 thé nghe duoc.

Neéu duoc _mdi _li2n
hO gita c.c_®fc
trung_sinh i cila A&m
(d6 cao, do to va am
s¥c) vii_c.c ®kc
trung vat 1i cia am.

[Th«ng hiu]

e Do cao clia am 12 mot dic trung sinh If clia 4m gén lién vé6i dic trung vat
IY tCn sé& ém. Am cang cao khi_tin s6 cang 16n.

e Do to clia am 12 mot dic trung sinh 1f chia am gén lién vé6i dic trung vat
1i mitc cudong do am. Am cang to khi mitc cudng do 4am cang 16n.

e Am sic 1a mot dic trung sinh 1i ctia am, gitp ta phan biét am do céc
nguén ©m kh,c nhau ph_t ra. ¢m s¥c c litn quan mét thilt vii ®4 thb dao
®éng Om.

Céc dic trung vat If cua am 1a tan
s0, mic cudng do am va dé thi
dao ®éng cfia Om.
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Néu duoc tac dung
cta hop cong hudng
om.

[Th«ng hilu]
Hai nguén nhac am thudng dung 14 dan va ong sdo, 6 dé c6 hién tuong séng
dimg. Mbi cay dan thudng cé hdp dan déng vai trd hop cong hudng am.

Téc dung cua hop cong hudng am lam ting cudng Am co ban va mot s6
hol ©m, t1o ra @m teng hTp ph.t ra véa to, vGa cd mét Om s¥c ring ®kc
trung cho dan do.

5. HIOU gNG &ép-ple

Stt

ChuEn KT, KN quy ®&nh
TRONG CHUONG TRInh

mgc ®é thO hidn c6 thO cfia chuEn KT, KN

Ghiché

L

Néu duoc hiéu tuUng

8ép-ple 14 gi va viét

duoc cong thiic vé

su_bidn ®=zi tCn sé

cfia_sdng Om trong

hiéu tng nay.

[Th«ng hilu]

e Hilu gng 8ép-le 1a su thay ddi tin s6 ctia 4am do mdy thu nhan duoc so véi
t4n s6 ma ngudn phat ra khi ¢6 su_chuyOn ®éng tuong doi giita nguén vam_y
thu.

e Goi v 12 tdc do truyén séng ctia am. Khi ngudén am ding yén, ngudi quan
s.t (m_y thu) chuyOn ®éng vii téc ®é VSO Vi nguan ©m thx tCn sé thu
duoc 1a;

VEVy
v

f'= f

trong d6, £ 1a tin s6 ctia Am ma mdy thu nhan duoc, f 1a tdn s6 am do ngudn
ph. tra.

DEu céng (+) ting véi trudng hop ngudi quan s,t chuyOn ®éng I%i gCn nguén
em.

DEu tr6 (=) éng v6i truong hTp ngudi quan s, t chuyOn ®éng ra xa nquén Om.

Khi ngudn ©m chuyOn ®éngq vii teéc ®é v d6i voi ngudi quan sdt (may thu)
®gng y2n, thi tan s6 thu dugc la

Chi xét bai todn, trong d6 hoic
ngudn ph,t, hokc m,y thu
chuyOn ®éng.

s -

Ché vy v0 dEu trong c.c c«ng

thac.
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t.

a

w

Giai duogc cac bai

Eu trd (=) tng v6i trudng hop ngudn am chuyén dong lai gin ngudi quan

DEu céng (+) ting véi trudng hop ngudn am chuyén dong ra xa ngudi quan

tEp ®-n gifn vO hibu | [VEN dong]
gng §ép-ple. Biét cach tinh tdn sO ctia mdy thu va cdc dai lugng trong cong thitc ctia hiéu
gng 8ep-ple.

v
v myv,

f'= f

6. Thwe hanh: XAC PINH TOC PQ TRUYEN AM

Stt

ChuEn KT, KN quy @nh
TRONG CHUONG TRINH

mgc ®é th0 hidn c6 thO cfia chuEn KT, KN

Ghiché

1 | Xac dinh dugc budc song

hoic tbec do truyén am
bang phuong phap song
dung.

[Thoéng hiéu]

Hiéu duoc co s6 1i thuyét:

- Duya vao hién twong song dirng xay ra trong mot éng try khi mét dau ngudn
am dat tai dau ho cua éng dao dong.
- Khi chiéu dai cot khi %,% % thi xay ra hién tuong cdng hudng ta

N>

nghe thiy 4m to nhét.
- Piu hé cia dng 1a mot bung, con dau kia (pittdng) l1a mot nat. Khoang cach

gitra hai nut hodc hai bung lién tiép 1a % Do khoang cach, tinh dugc A va tinh dugc

téc do truyén 4m trong khong khi v = Af.
[Vén dung]
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e Biét cach sr dung céac dung cu va b tri dugc thi nghiém:
- Biét cach sir dung duoc timg dung cu: éng khi, pittdng, 4m thoa.
- Biét 1ap rap dugc cac dung cu trén gia thi nghiém.
e Biét cach tién hanh thi nghiém:
- Cho nguén 4m hoat d6ng tai dau éng.
- Dich chuyén pittong dén vi tri 4m kéu to nhat gin miéng dng nhat.
- Po khoang cach cot khi tir miéng dng dén vi tri pittong.
- Tién hanh do nhiéu lan. Ghi chép cac két qua do.
o Biét tinh toan cac sb liéu thu duoc tir thi nghiém dé dua ra két qua:
- Tinh: &, AL, tir d6 tinh duoe v =Af ; Av= V(ATMAT‘C)
- Néu duoc cac wu nhuoc diém cia cic phuong an thi nghiém.

- Nhan xét dugc cac nguyén nhan gay ra sai s6 trong phép do.
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1. ChuEn kiOn thgc, ki ndng ciia chudng trinh

Chuong [V, DAO DPONG VA SONG DIEN TU
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a) Dao ®éng ®i0n td trong
mich LC

b) Dao ®éng ®iOn to tit
dcn. Dao ®éng ®iOn to
cudng buc. Hién tuong
cong hudng dién tir. Dao
®éng ®i0n t3 duy trx

c) Dién tur truong. SO6ng
®i0n t6

d) Anten. Su truyOn séng
v« tuyOn ®i0n

e) S- ®a nguyan If cfia m_y
phit va mdy thu séng vo
tuyOn ®i0n

KiOn thagc

— Neéu duoc cau tao cua mach LC, vai trd cta tu dién va clia cudn cam trong hoat
®éng cfia mich dao ®éng LC.

— Néu duoc ring dién tich ciia mot ban tu dién hay cuong do dong dién trong mot
mch dao ®éng LC biln thi@n theo théi gian theo quy luEt dng sin.

— Néu dugc dao dong dién tir 1a gi va viét duoc cong thic tinh chu ki dao dong riéng
cfia mtch LC.

— Néu dugc nang lugng dién tir cia mach dao dong LC 1a gi va viét dugc cong thic
tinh nang lugng nay.

— Neéu duogc dao dong dién tir tit din v dao dong dién tir cudng bitc 1a gi va cédc dic
diém clia mdi loai dao dong nay.

— Néu duoc dién tir truong, séng dién tur 12 gi.

— Néu duoc céc tinh chét ctia song dién tir.

— Néu duogc anten la gi.

— Néu dugc nhitng dic diém clia su truyén séng vo tuyén dién trong khi quyén.

— Vé duogc so d6 khoi va néu duge chitc niang cia tiing khdi trong so d6 cia mot mdy
phat va mot mdy thu séng vo tuyén dién don gian.

— Neéu dugc tng dung cua s6ng vo tuyén dién trong thong tin, lién lac.

KlUn"ng

— Van dung duoc cong thic T = ZTCE.

— Van dung dugc cong thic tinh nang lugng dién tir chia mach dao dong LC trong
céc bai tap don gian.

— So sdnh dugc sy bién thién clia nang lugng dién truong, nang lugng tir trudng cua
mch dao ®éng LC vii st bi0n thian cfia th0 n"ng, ®éng n"'ng cfia mét con l.c.

— Giai dugc cdc bai tap don gidn vé mach thu séng vo tuyén.

2. Huéng dan thuc hién

1. DAO 8&NG 8ION T8

Stt | ChuEn KT, KN quy &nh

mgc ®é thO hidn c6 th0 cfia chuEn KT, KN

Ghiché
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TRONG CHUONG TRINH

1 | Néu duoc ciu tao | [Th«ng hilu] an tEp ¢, ¢ kidn thac vO t ®iln,
cia_mich LC. Vai L , .. L . | cuén cfm, bidu thegc @nh nghla
iR chia 6 @i0n va|® Mot c.1A10n f:am f:o\do tu cam LAmac Vf/)’l tl{dlenv coq dién dung C t}lanh mot cudng do dong dién, bidu thic
ciia cuén cm trong mach dién kin £0i 1a m\ach dao don%. NeE1 d{en tr6 cua mach rat nho. coi nht | gyn JuEt @m cho ®oin mich ca
holt ®éng ciia mich b»ng kh«ng, thi mach 12 mach dao dong 1i tuen,q. " " nguén dién, hién tuong tu cim
dao ®éng LC. » Muén cho mich dao ®éng hot ®éng thx ta tich ®iOn cho t6 ®i0n rdi cho nd | (®- hac & lip 11).

phang ®|On tronglmlch LC.lNhé ca cuén (i‘ﬂm méc trong m*ch, t0 ®i0n_§'l' Dao dong dién tir diéu hod xy

phéng ®1|0rr11 qua I*i trong mich nhiOu IGn t*o ra mét dBng ®iOn xoay chiOu | .o trong mich LC sau khi to

trong m*ch. dién duogc tich mot dién luong
0o va khong c6 t,c dong ®i0n t&
tt bén ngoai 1én mach. D6 1a
dao ®éng ®i0n t6 tu do.

2 | Néu duoc ring dién [Th«ng hidu] Cuong do6 dién truong gilta hai
tich cfia mét bin t6 o ) L y o bfn t6 ®i0n_va cdm tng tlr trong
dien hay cuong do | ® Phuong trinh vi phan cta dao ®éng ®iOn td trong mch cd ding 9" + ®°Q = IRng cuén déy cong bidn thizn
dBng ®i0n trong Mét | § +rong 08 o = S S _ ®i0u hRa theo théi gian.

= , a ® = ——. Nghiém cuia phuong trinh ¢d dang q = g,cos(wt + ©).
mfch dao ®éng LC |~ JLC 0
biOn thi®n theo théi
gian theo quy luft | T6®&,tacdi=q =— dosin(wt + @) va gﬁiﬂiq—o cos(wt + @)
d*ng sin. c i
Cl{c‘mg do dQng dién trong mach LC va hiéu dién th€ giita hai ban tu dién
biOn thi®n ®i0u hRa theo théi gian.
» NOu @i0n tich cfia bfin t6 @i0n biOn @i theo quy IuEt g = g,coswt thi cudng
®¢é dBRng ®iOn trong mich dao ®éng biOn thi2n ®iOu hRa theo théi gian, sim
pha % so vii q. Ta ca: i = I, cos(mt +%), trong ®a I, = goo. 81
1 N
luong w = la tan s6 géc cua dao dong.
JLe
3 | Néu duoc dao dong | [Th«ng hilu] Chu ki va tdn s6 clia dao dong
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dién tur 1a gi va viét
duoc cong thuc tinh
chu kx dao ®éng
ring cfla mich LC.

Van dung dugc cong
thec T = 2n+/LC.

e Su bi0n thin ®i0u hRa theo théi gian cla cudng do dién trudng va cdm dng
tu trong mach dao dong duoc goi la dao dong dién tur.

e TCnsegacridngciiamich LClaw = i

JLc®
1

. 27 . 1
e Chukrri®ngla T =— =2nJ/LC. ICnseridngla f===———.
B ® B T 2nJLC

[VEn déng]
Bi0t ¢_ch tinh chu kx hokc tCn sé cfia dao ®éng trong mch dao ®éng LC.

®i0n td tu do trong mich dao
dong goi 12 chu ki va tin so&
ridng cfia mich dao ®éng.

I+~

Néu duoc  nang
luong dién tr cua

mich dao ®éng LC
lIa oi va viét duoc
c«ng_thgc tinh n"ng
luong nay.

Van dung dugc cong
thic tinh nang luong
®i0n t3 cfia mich
dao ®éng LC trong
cac bai tap don gian.

[Th«ng hilu]

e Ning luong dién tir trong mach LC g¢dm ning luong dién trudng tip trung &
tu dién va nang luong tir trudng tap trung € cuén cIm.

Ning luong dién trudng tap trung O tu dién :

19> _1q5
We= = = ——cos" (ot +
ESETE5e (ot + )
Ning luong tir trudng tap trung & cudn cam :

1 5, 1 55.9 qg .2
W, = —Li* = —Lo"qg; sin“ (ot + = —sin“(ot +
W, = SLiT= Lo’ ( @)_ZC (ot + o)

Nang luvong dién tu :

[VEn déng]

e Biét cach tinh nang luong tir truong, nang luong dién trudng va cic dai
luwgng trong cong thitc (*).

Trong qu, trnh dao ®éng cfia
mich LC, nQu kh«ng ca ti2u hao
nang luong, nang luong tir
truong__va _nang luong dién
trudng luén chuyén hod cho
nhau, nhung nang luong dién tir
12 khong déi.
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lon

Néu duoc dao dong
dién tir tit dian va
dao_®éng ®@i0n td
cudng buc la gi va
c.c_®kc ®i0m cfa
mci_loti _dao ®éng
ndy.

[Th«ng hilu]

e Dao dong dién tir tit dan 13 dao dong dién tit ¢6 bién do giam déan. Su tit
din nhanh hay cham phu thuoc vao dién tré thuén ctia mach va su biic xa
séng ®iln t4.

e Dao dong dién tir duy tri 12 dao dong ctia mach dao dong. duoc duy tri
bing cich bd sung nang luong cho mach sau mdi chu ki dao dong ding
bang phan ning luong bi mat di.

e Dao dong dién tir cudng biic 1a dao dong ciia mach dao dong LC duéi tic
dong ciia mét sukt ®i0n ®éng biln @zi theo théi gian theo dng e = E,cosOt.

M2ch LC dao dong cudng bic véi tin s6 Q_cua ngudn dién ngodi (dién dp

cudng biic).

2. 8ION T8 TR*ENG

Stt

ChuEn KT, KN quy @nh
TRONG CHUGONG TRINH

mgc ®é thO hidn c6 thO cfia chuEn KT, KN

Ghiché

Néu duoc dién tu
trudng 1a gi.

[Th«ng hilu]

Pién trudng bién thién va tir trudng bién thién cung ton tai trong khong
gian. Chdng lin quan mEt thilt vii nhau, cvng bi0n ®i va 13 hai thanh phan
cua mot trudong thong nhat goi 1a dién tir trudng.

Dién truong c6é nhing duong
stc la duong cong kin goi la
dién truong xody.

Mci_bi0n_thi®n theo théi gian
cla tr trudng déu sinh ra trong
kh«ng gian xung gquanh mét
dién truong xody bién thién
theo thoi gian va nguoc lai mdi
bidn thi2n theo thé&i gian cfia
dién truong cling sinh ra mot tir
trudong bié€n thién theo thoi gian
trong kh«ng gian xung guanh.
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So sanh dugc su bién
thién clia nang luong
dién trudng, nang
lugng tir trudng cla
mich dao ®éng LC
vii st bi0n thian cfia
th0 n"ng, ®éng n"'ng
chia mét con l¥c.

[VEn dong]
LEp bfng sos,nh:

So s, nh

Dao ®éng c~

Dao ®éng @iOn

Thof m-n ®i0u kidn dao ®éng
diéu hoa.

Con ¢ ®-n, b4
qua ma sit va céc

Mich LC, ba qua
®i0n tré thun.

lbc  cin  m«i
trudng.
Dai lugng vat 1i chia con lic 10 xo li ®é x ®i0n tich g
tuong tu cic dai lugng trong vEn tec v cudng do dong
mich dao ®ng LC. 0i0n i
khoi lugng m ®é tu cfm L
®é cong cfia IR xo | nghkch ®fo cha
k ®i0n dung 1
C
th0 n"'ng W, nang luong dién
truong We
®éng n"ng W, nang luong tir
truong W
con'ng W nang luong dién
o W
Dang phuong trinh vi phan cla | X" + @>x =0 Q' +0q=0

con lic 10 xo va mach dao dong
LC giéng nhau.

Dang phuong trinh dao dong clia
con lic 10 xo va mach dao dong

LC giéng nhau.

X = Acos(wt + @)

g = qocos(ot + ¢)

C6 thé huéng dan noi dung nay
cho HS thuc hién & nha.
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Nang luong dién trudng trong _ 2 _1q
mach LC tuong ty nhu thé ning Wi = 2 kx We = °c
cfia con l¥c.

Nang luong tir truong trong mach 1 21 5,
LC tuong tu nhu dong nang cla We = o mv W= EL'
con l¥c.

Nang luong dién tir cha mach LC | W = w, + W, W =W, +W,_
tuong tu nhu co ning cha con lc.

Trong qu, trnh dao ®éng, nu | W = W+ Wy= | W=W+W, =
khong ¢6 tiéu hao niang luong, thi h»ng sé h»ng se

nang luong tor trudng va nang
luong dién truong lu«n chuyOn
ho4 cho nhau, nhung nang luong
dién tir 12 khong déi. Piéu nay
tuong tu nhu su chuyén ho4 giita
dong nang va th€ nang cia con
e trong qu, trnh dao ®éng,
nhung co nang duoc bao toan.

3. SANG 8ION 16

Stt

ChuEn KT, KN quy ®nh
TRONG CHUONG TRINH

mgc ®é th0 hidn c6 th0 cfia chuEn KT, KN

Ghiché

I

Néu duoc song dién

tu la gi.

[Th«ng hilu]
e S6ng dién tir 1a qua trinh lan truyén dién tir trudng trong kh«ng gian.

e Chu ky bién déi theo thoi gian cta dién tir trudng tai moi diém 12 nhu nhau va goi
la chu ky ctia séng dién tir, ky hiéu 1a T. Ta c6:

Ta ch xbt sang ®iOn td
tudn hoan véi cdc dic
trung budc séng A, chu
kxT, tCn se f.
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T= =

1
f

o>

trong d6, c 1a téc do dnh séang, A 1a budc séng, f1a tan s6 cua séng dién tir.

[[IS)

Néu duoc cac tinh
chEt cfia sdng ®iln
10.

[Th«ng hilu]
S&ng ®in t6 ca c_ ¢ tinh chEt sau:

a) Sang ®i0n t8 truyOn trong chén kh«ng vii téc ®é b»ng téc ® _nh s_ng trong chén
kh«ng la ¢ ~ 300000 km/s.

Séng dién tir lan truyén duoc trong cdc dién moi vii_téc ®é truyOn nha h-n trong
chan khong v phu thuoc vao hing s6 dién moi.

w w
b) Séng dién tir la séng ngang (cdc vecto dién truong E_va cfm gng 0 B lu«n
vuong géc véi nhau va vuodng géc véi phuong truyén séng).

¢) Trong séng dién tir thi dao dong ctia dién trudong va cla tir trudng tai mot diém
lu«n lu«n ®ang pha vii nhau.

d) Sang ®i0n t6 cong cA tinh chEt phin x*, khéc x1, giao thoa, nhiéu xa nhu séng
nh s ng.

e) Séng dién tir mang nang luong.

4. TRUYON THaNG B»NG SANG v« tuydn

Stt

ChuEn KT, KN quy ®&nh
TRONG CHUONG TRINH

mgc ®é th0 hidn ¢6 th0 cfia chuEn KT, KN

Ghiché

=

Néu duoc anten la

ax.

[Th«ng hilu]
e M2ch dao ®éng LC trong ®a ®ién tir trudong hau nhu khong biic xa ra bén
ngoai, goi la mach dao dong kin. Mach dao dong trong d6 dién ti truong

lan tod trong khong gian thanh séng dién tir va ¢6 kha nang truyén di xa,
201 12 mach dao dong hé.
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e Anten 13 mot mach dao dong hd, 14 cong cu h+u hifu @0 phét va thu
séing ®ion t4.

N

Vé duoc so dbé khoi

va néu duoc chirc

n'ng cfia tdng khei

trong s- ®a cfia mét

may phat va mot

m.y thu sdng v«

tuyOn ®i0n ®-n gifn.

[VEn do6ng]
e Bi¢t cach vé duoc so @4 kheéi ciia h0 théng ph _t thanh ding sing ®i0n t4 :

Anten phat
J 1\‘ \\'I
Ong, | Bien | [Kmmechdaild 5 % ¢
néi dig¢u cao tin &
| o
Dac &dng
cao tin

&ng nai (micr«ph«n): bidn tin hidu ©m thanh thanh tin hiéu am tan (dao
cao t¢n. Bidn ®ibu: trén tin hidu am tan va dao ®éng @i0n t5 cao tCn thanh
dao ®ng ®i0n t6 cao t¢n biln @idu. KhuOch ®%i cao tCn: khulch ®i dao

®i0u ra kh«ng trung.

e Biét cach vé duoc s- ®& khei ciia hO théng thu thanh ding sing ®i0n

t:

Anten thm
‘.‘;l‘. Lcm-_m_'mch || Ehnakch dai
-’,:;[sﬁns sing Am tin

Nh+ng sing v« tuyOn ding @0 tfi
céc thong tin goi l1a séng mang.
Trong vo tuyén truyén thanh ngudi
ta dTng c.c sdng mang c6 budc
séng tir vai mét dén vai tram mét.
Trong v« tuyOn truyOn hinh, ngudi
ta ding c.,c sdng mang c6 budc
séng ng¥%n h-n nhilu.

Muén cho c,c sdng mang cao tCn
tai dugc céc tin hiéu am tan thi phai
biOn ®i0u chong.

80 1Ey tin hibu Om tCn ra khai dao

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
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Anten thy; thu ¢, c sdng ®iOn t& cao tCn. Chan séng: chéan séng ®i0n o

cao tCn biOn ®i0u cAn thu nhd mach cong hudng. T_ch sing: t ch tin
hidu ©m tCn ra khai dao ®ng ®i0n td cao t¢n bidn ®idu. Khulch @i ém
tCn: 1am tang bién do cha tin hiéu 4m tan. Loa; bi0n dao ®éng ®i0n ciia

{ Deleted: :
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tfn hiOu thanh dao dong co va phat ra am thanh.

3 | Néu duoc ting dung | [Th«ng hi0u] Nhiing séng dién tlr c6 budc séng tir
sl SIL) M tuv_O 0 S6ng vo tuyén dién dugc dung dé ti cdc thong tin, am thanh va hinh vai mét dén N a1_§1lomet duoc dugg
®iOn trong th«ng tin, - e e . o | trong th«ng tin li#n ¢ v« tuyOn nn

—— finh. Nho d6 con nguoi c6 thé thong tin lién lac tir vi tri nay dén vi tri L, . I R
li2n Ixc. RPN ) . dugc goi la séng vo tuyén, gom
kh_c tr®n mat dat va trong khong gian kh«ng cCn dOy. = N . ~ . ~
Néu dugc nhing dac | o ¢ 4e; sz ve tuyOn @i0n gém : sone dai, sone t 5 . song | SoN9 clc ngin, -sang ngin, sang
<A < N ; « . N ok NG
@i0m cfia su truyOn =L o \ g song dai. song trung, song Ngan. S6ng | yryng va séng dai.
sang v« tuyOn @ion | D9 \ S ) | C,c phon t6 kh«ng khY trong khi
trong khY quyOn. e Qu, trxnh truyOn séng v« tuyOn @iOn quanh Tr i 8Et ca @kc ®i0m rEt | quyén hap thu manh séng dai, séng
khéc nhau, tuy thudc vao budc séng. diéu kién moi trudng trén mAt @Ft trung va séng cuc ngin, nén cic
Téang dién li 1a ting khi quyén & do cao 80 km dén 800 km, & ®4 c ¢ Trong mot s6 ving tuong doi hep,
phOn t6 khY bb ion ho, do ¢, c tia MAt Tréi hokc c_c tia vo trd. Na cd kh{ | c4c séng c6 bude séng ngin hau
nang dan dién, nén c6 kha nang phdn xa séng dién tir nhu mot mat kim | nhy khong bi khong khi hép thu.
lo%i. ' '
Séng dai, séng trung va séng ngin bi ting dién li phan xa véi mic do
khdc nhau, do d6 cic séng nay cd thé di vong quanh Trii Pit qua nhiéu
14n phan xa gilta tAng dién i vd mat dat. Vi vay, nguoi ta hay dung cic
loai séng nay trong truyén thanh, truyén hinh tr2n m#t Ft.
Riéng séng cuc ngin thi khong bi phan xa ma di xuyén qua tang dién li,
hokc chd cd kh{ n”’ng truyOn th¥%ng t6 n-i ph_t ®0n n-i thu. Vx vEy, séng
cuc ngin hay duoc ding dé thong tin trong cu li vai chuc kilomét hoic
truyOn th«ng qua v0 tinh.
4 | Gidi dugc cdc bai | [VEn déng] Xét mach dao dong LC 1a 1i tudng.

ttp ®-n gifn VO
mich thu sdng v«

Bi0t c,ch tinh dfi tCn sé dao dong clia mach chon mdy thu dua vao cdc
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tuyOn,
tyen theo ceng thac T = 2% = 27/LC,
w
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b) CIm kh_ng, dung kh_ng
va dién khéng.
c) 8btnh IuEt om ®&i vii

do dong dién va cua dién 4p xoay chiéu.

— Viét dugc cong thic tinh cam khang. dung khing va tdng trd ciia doan mach cé
R, L. C mic ndi tiép va néu duoc don vi do cic dai luong nay.

®0*n mich xoay chilu cad R,
L, C m¥c néi tiOp.

d) C«ng ;uEt cfia dRng ®i0n
xoay chiQu.

) DRng ®i0n ba pha.

f) C_.cm_y ®iln.

— Viét duoc hé thic clia dinh luat Om d6i v6i cdc doan mach xoay chiéu thuin dién
trg, thuin cdm khéng. thuin dung khdng va doi v6i doan mach RLC noi tiép.

— Neéu duoc do léch pha gitta dong dién va dién dp tdc thoi doi véi cdc doan mach

xoay chiéu thuén dién trd, thuin cam khang, thuin dung khdng va ching minh duoc
cac do léch pha nay.

— Viét duoc cong thie tinh do léch pha gitta dong dién va dién dp tdc thoi @i Vil
doan mach RLC ndi ti€p va néu duoc trudng hop ndo thi dong dién tré pha, sém pha
S0 vii®iOn p.

— Neéu duoc diéu kién va cic dac diém cua hién tuong cong hudng dién doi véi doan

§oln mich xoay chilu
cd R, L, C mi¥c néi tilp
goi tit 1a doan mach
RLC néi ti0p.

8tnh luEt om ®&i vii
®01n mich RLC néi tilp

mch RLC néi ti0p.
— Viét duoc cong thitc tinh cong sudt dién va c«ng thec tinh h0 sé c«ng suft ciia
®01n mich RLC néi ti0p.

— Néu duoc 1i do tai sao phai ting hé s6 cong suit § noi tiéu thu dién.

— Néu duoc hé thong dong dién ba pha 1a gi.

— Trinh bay duoc nguyén tic ciu tao va hoat dong clia mdy phdt dién xoay chiéu,
®éng ¢~ ®idn xoay chilu ba pha, m_y biln _p.

Kln"ng

— Van dung duoc cic cong thic tinh cam khdng, dung khdng va dién teng tré cfia
®01n mich RLC néi ti0p.

— V& duoc gién d6 Fre-nen cho ®on mich RLC néi tilp.

bidu tht mei quan h0
gitaiva u.
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théng ding @i0n ba pha.
— Giai duoc céc bai tap vé mdy bién 4p 1i tudng.

— Tién hanh duoc thi nghiém dé khéo sit doan mach RLC ndi ti€p.

2. Huéng dan thuc hién

1. DRNG 8ION XOAY CHIOU. M1CH 8ION XOAY CHIOU CHI C& 8ION TR& THUCN

Stt

ChuEn KT, KN quy ®nh
TRONG CHUONG TRINH

mgc ®é th0 hidn c6 thO cfa chuEn KT, KN

Ghiché

-

Viét duoc biéu thiic

cua cudng do_dong

dién va dién ap xoay

chilu tac théi.

[Th«ng hilu]
e Dong dién c6 cudng do bién thién diéu hoa theo thoi gian goi 1a dong

dién xoay chiéu. Biéu thitc cia dong dién xoay chiéu 1a i = 1 cos(ot + @;)

trong @4, i 12 gid tri tec théi cfia cudng do dong dién tai thoi diém ¢, 1,12

Cho khung d@y dEn ph¥ng quay ®u
trong tir trudng déu véi tdc do géc ,
thx theo ®@nh IuEt cm @gng ®@idn t6,
trong khung doy xuft hidn mét suft
®i0n ®éng e bidn ®zi ®i0u hRa theo

gi. trp bizn ®é ciia dRng ®i0n,_w 12 tin s6 gbéc, ot + ¢;_la pha ctia dBng
®i0n tLi théi ®i0m t, ¢; 12 pha ban dau.

e Bi0u thac cho gi, trb tac théi cfia ®i0n__p xoay chiu (hay hiu @i0n th0
xoay chiOu), bi0n thi®n ®i0u hRa theo théi gian 1a

u = Uscos(wt + @)

théi gian, goi 13 suft ®i0n ®éng xoay
chilu.

e= EQcos(mt +0,)

trong ®4, e 1a gid tri tec théi cfa
SUEt ®i0n @éng_ti théi @i0m t, Eq 1a
gi_ trb bi#n ®é cfia suft ®i0n ®éng, o

la tdn s6 gbc, ot + ¢, la pha cua

trong ®&,_u 1a gid tri tac théi cfia ®i0n _p t1i théi @i0m t, U, 1a bien do

ciia ®i0n _p,_w 12 tan s6 géc, (ot + ¢ ) 12 pha clia u tai thoi diém t; ¢, la

pha ban ®Cu.

suEt @i0n ®@éng tti théi Bi0m t, @, 12
pha ban ®Cu.
Chu kx cfia dRng ®i0n xoay chilu 1a

e 8%i luong ¢ = @, — @; goi 1a do léch pha cla ®i0n _p_so véi cudong do
dBng ®ion.
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2 | Phét biéu duoc dinh | [Th«ng hidu] C.c sé libu ghi tran c_c thilt bb ®i0n
nghia va viét duoc N ) . ) o . . i &u 12 cdc eid tri hie . Vi
: . e Cuong do hiéu dung cua dong dién xoay chiéu bang cudong do cfia mét deu 1a f: ac gra t_r; hi¢u dung. Vi du
c«ng thec tinh gi, tre | - === T o : . bang ®in c& ghi 220V-0,3A, nghla
hieu dung ciia cudng dong dién khoéng doi, néu cho hai dong dién d6 lan luot di qua cung mot s . RN o
o~ - dién trd trong nhitg khoang thdi gian bing nhau du dai thi nhiét luong | 12 bong den dugc thiét k& dung voi
do doms dien vacua @ion _p hidu dong 220V, khi @4 ths
8i0n_p xoay chiou., | Lofrab»ngnhau. NP NIEL dong 220V, khi &a T
‘ I ) ) cuong do hiéu dung cua dong dién
e Biéu thiic clia cudng do hiéu dung |a | = ﬁ cfia ®i0n _p hidu déng 1a | 13 0,3A.
U e C.c thi0t b> @ ®@&i vii mich ®i0n
U= —2, cfia suft ®i0n ®éng hidu dong 1a E = =<, xoay chiéu chi yéu la do gid tri
V2 V2 hiOu dong.
3 | Vi€t duoc hé thiic | [Th«ng hiu]

ca_@®mnh luEt =m
®ei_vii_®oln mich
xoay _chiu thuCn
®i0n tré.

Néu duoc do léch

pha gi+a dRng ®iln

va_dién ap tac thoi

®ei_vii_c.c_®oln

e 8bnh lukt @m_: Cudng do hiéu dung I trong mach xoay chiéu thuan

®i0n tr& c6 gid tri bang thuong so gitta dién 4p hiéu dung U va dién tr& R
cfia mich;

R

e Vii ®1n mich thuCn ®iOn tré, ®ién 4p giita hai diu doan mach va cudng
®é dRng ®idn trong mich bidn @i cing pha, tidc 1a dé 10ch pha b»ng 0.
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mich xoay chiOu
thudn dién tr§ va
chitng minh duoc do
léch pha nay.

e Chgng minh: Pat vao dién dp xoay chiéu u_= U,coset vao hai ddu doan
mch chf ci ®i0n tré thuCn R. Trong khofng théi gian rEt nha, ,p dong
®mnh luEt @m cho c,c gi, trd tac théi ta ca:

u Uu
= —=—Ccosot = |,cosot
R R

[
trong @3, I,1a bién do clia cudng do dong dién, Uyla bién do cuia dién ap
xoay chilu.

Vay, cuong do dong dién trén ®iOn tré thuCn biln thien cing pha vii

®i0n ,p gi+a hai ®Cu ®i0n tré va c6 bién do xdc dinh boi I, = %

25

2. M1CH 8ION XOAY CHIOU CHI Ca 16 SI0N, CUEN CIM

A e e .

ChuEn KT, KN quy @nh
TRONG CHUONG TRINH

mgc ®é th0 hidn c6 thO cfia chuEn KT, KN

Ghicho

Viét dugc cong thiic
tinh cfm kh,ng.
Viét dugc hé thic
cfia ®nh Iukt @m
®ei vii c,c ®oln
mich xoay chiOu
thuCn cfm kh,ng.
Néu duoc do léch
pha gi+a dBng ®iOn
va di0n ,p tec théi
®ei vii c,c ®oln
mich xoay chiOu
thuan cam khdng va
chitng minh dugc do

[Th«ng hilu]
e C«ng thgc tinh cJm kh,ng cfia cuén cIm thuCn :
Z, = oL =2xfL
trong dé, 12 tin s6 clia dong dién xoay chiéu, L 1a do tu cam cla cudn day. Don vi
clia cam khang 1a 6m (Q).

-

e DGi v6i doan mach xoay chiéu thuin cam, hé thitc dinh luat Om 1a I = vii

Y
Z
Z, = oL la cam khdng ctua mach. Trong dé I, U 1a cic gia tri hiéu dung clia cuong
do dong dién va dién 4p ctia mach dién.

e §&i vii ®n mich xoay chiOu thuCn cfm, ®i0n _p gi+a hai ®Cu cuén cm thuCn sim

T L. < A 1s . a A 9 A
pha > so v6i cuong do dong dién qua cudn cam thuan.
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lIéch pha nay.

e Chgng minh: Gif s6 ci dRng ®iOn xoay chiOu chly qua cuén cfm i = I, cost.
DRng ®i0n bidn thian gby ra trong cuén cfm mét suEt @idn ®éng cIm gng

e= —L% = oLl,sinot. MAt kh,c u=iR — e (R la dién tr& thuan clia mach c6 gid tri
b»ng 0), "®nu=-e=- Llyosin ot = U, cos[wt+§j.

Vay, cudng do dong dién qua cudn cam thuén bién thién diéu hoa cing tdn s6 nhung

tr0 pha g so vii ®i0n _p gi+a hai ®4u cuon cadm va c6 bién do xé4c dinh boéi:

LY Yy
oL Z,

Viét duoc cong thic | [Theng hilu]

tinh dung kh, ng. e C«ng thgc tinh dung kh ng cfia t6 ®idn :

Viét duoc hé thic 1 1

cfia ®nh Iukt ©m Ze= — =

®ei vii_c,c ®oln oC \anC

mich xoay chiOu | Irond ®a, f1a tin s6 cta dong dién xoay chicu, C 1a dién dung cta tu dién. Pon vi

thuCn dung kh,nq.
Néu duoc do léch
pha gi+a dRng ®idn
va dién ap tuc thoi
®ei_vii_c.c ®oln
mich xoay chilu
thudn dung khing va
ching minh duoc ®é
léch pha nay.

cfia dung khéng 1a «m_(Q).
e 8@i vii ®n mich xoay chiOu thuCn dung kh ,ng, hé thic dinh luat Om la_l =

iVI'i Zc :LC la dung khang cua mach. Trong d6 I, U la cic gid tri hiéu dung
c ®

clia cudng do dong dién va dien _p cfia mch ®ion.
e §@i vii ®*n mch xoay chiOu thuCn dung kh_ng, ®i0n _p gi+a hai bn td ®i0n trd

pha E so vOi cuong do dong dién qua tu dién.

e Chgng minh: Gif s gi+a hai bfn t6 ®i0n c& @i0n _p xoay chilu:
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u=Ugsinot = Uocos[mt—gj

Tacai :ccij_ct] = CU,wcoswt = |, cosmt.

8§i0n tich tran t6 ®i0n tai thoi diém t 1a g = Cu = CUsint.

pha > so v6i dién 4p gifra hai ban tu dién va c6 bién do xac dinh boi:

=Y
ZC

Vay, cudong do dong dién qua tu dién bién thién diéu hoa clng tin s6 nhung sém

3.M1ICHC&R, L, C M%C Nel TIOP. CENG H!ENG SION

Stt

ChuEn KT, KN quy @nh
TRONG CHUONG TRINH

mgc ®é th0 hidn c6 th0 cfia chuEn KT, KN

Ghicho

Vé duoc gidn d6 Fre-
nen _cho ®on__mich
RLC néi ti0p.

Viét duoc cong thic
tinh teng tré cfia @oln
mich cd R, L, C m¥c néi
ti€p va néu dugc don vi
do dai lugng nay.

[VEn do6ng]

e Bilt c_ch vI gifn ®& vect~ quay cho mich ®i0n RLC néi ti0p theo c_c

budc:

— VI tréc dRng ®i0n | n»m ngang.

— V1 c,c vect- quay Ugr,Ur,Uc cd ® lin t 10
viic,cgi, th R, Z,, Z; (Urtring vii troc 1,

[V 1 .
ULlEp vii Imét gac g theo chiéu duong,

R L C
9—4:»—-%0@0@0\—-—“—}3

UclEp vii | métgac g theo chiOu ©m).

A

— Vecto tong hop 1a U =Ug + UL + Uc bibu di0n @iOn _p gi+a hai ®u @on

8oln mich xoay chilu chi
c¢6 R, L hodc Cla c4c trudng
hip ridng cfia ®n mich
RLC néi ti0p.

119

Formatted: bai, Space Before: 0
pt, After: 0 pt




Viét duogc hé thic cua
@nh IluEt am ®ei vii
®on mich RLC nei
tiOp.

VEn dbng duoc cdc
c«ng__thgc _tinh _cm
khang, dung khing va
teng tré cfia mich RLC
néi ti0p.

m3ch.
[Th«ng hilu]

e Cong thifc tinh téng tré Z cia mach RLC néi tiép 1a

Z = JR*+(Z, - 2Z.)

trong ®4, teng tré Z cé don vi 1a 6m (Q).
e HO thgc cfia ®nh luEt @m cho mich RLC néi ti0p 1a

=Y
Z

[VEn do6ng]

e Biét cdch tinh téng trd, cdc dai lugng trong cdc cong thic Z,, Zs va Z.

Viét _duoc cong thic
tinh_®é [0ch pha gi+a
dong dién va dién dap
tec théi ®ei vii ®oln
mach RLC ndi ti€p va
néu _duoc _trudng  hop
nao thi dong dién tré
pha, sim pha so vii

[Th«ng hilu]
e Cong thic tinh do léch pha gitta dién dp va cudng do dong dién doi véi
®0'n mich RLC néi tilp :

ta_ncpi%

®i0n _,p & hai ®Cu mxch.

o Khi ) > Z thx ¢>0 va cudng do dong dién tr0 pha so vii 8i0n ,p gi+a hai
®Cu ®0*n mich.

o Khi Z; < Z. thx ¢>0 va cuong do dong dién sim pha so vii i0n ,p gi+a
hai ®@Cu ®*n mich.

8oln mich xoay chilu chi
c¢6 R, L hodc Cla c4c trudng
hip ridng cfia ®n mich
RLC néi ti0p.

Néu duoc diéu kién va
C.C ®&c ®i0Om cfa hiOn
twong cong hudng dién

[Th«ng hiu]
e Trong mich RLC néi ti0p, khi Z = Z. thx ®i0n p bi0n thi#n cing pha vii
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®ei vii ®1n mich RLC

néi ti0p.

dong dién, trong mach xay ra hién tugng cong hudng.

Khi 84 ta c&: ol = —— hay o?L.C=1.
. oC v

i

Deleted: :

Deleted:

e Hién twong cong hudng ¢d nh+ng ®kc ®idm sau;

— Tang tré cfia mich ®1t gi_ trb cuc tilu: Znin=R, I6c ®8 cuong do dong

®i0n hilu dong trong mxch ®t gi, trb cuc ®%i: I, = %

— Pién dp & hai ddu doan mach bién déi cuing pha véi cudng d6 dong dién.

— 8i0n _p tec théi gi+a hai b{n t6 dién va hai ddu cuon cam cé bién do bing
nhau nhung nguoc pha nén triét tiéu nhau. Pién dp gitta hai dau dién tré
b»ng ®i0n _p gi+a hai ®@Cu ®o*n mich.

5 | Giai duoc cdc bai tap vé | [VEn déng]
®on _mich RLC nei » . . .
ti0p e Biét cdch tinh céac dai lugng trong c«ng thgc cfia ®nh luEt @m cho mich
dién RLC néi ti€p va truong hgp trong mach xay ra hién tugng cong hudng
®i0n.
e Biét cach 1ap dugc phuong trinh cuong do dong dién titc thoi hoac dién ap
tgc théi cho mich RLC néi tilp.
4. CoNG SUET CAA DRNG 810N XOAY CHIOU. HO S& CaNG SUET
Stt (_:r:léirgg_ﬂljgﬁg¥§r: mgc ®é th0 hidn cd thl cfia chuEn KT, KN Ghicho
1 | Viét duoc cong thiic [Th«ng hiOu] Cung suEt tac thei:

tinh c«ng sukt 8i0n | o cang thec tinh ceng suft cfia ®tn mich RLC néi tifp 1a
va c«ng thgc tinh h0 )
sé c«ng sukt cha P = Ulcose = RI

p = ui =Ulcose + Ul cos2mt + o)
Cong sudt trung binh, ciing 14 cong
suEt cfia dBng ®i0n xoay chilu :
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®o'n mich RLC néi
ti0p.

trong ®&, cose la hé s6 cong suét.
e C«nq thgc tinh h0 sé c«ng suft cfia ®0tn mich RLC néi tilp 1a

COSp = ;

P = p = Ul cosg

Ca th0 s6 dbng ¢, ¢ c«ng thec sau:
2
P =Ulcose =R(Ej
VA

UR
COoS = —
2=

C«ng suft tidu tho trong m*ch @i0n
cd R, L, C mic nei ti0p b»ng c«ng
sukt tof nhiOt tr2n ®iOn tré thuCn R.

5. M_YPH_T 8ION XOAY CHIOU

Formatted: bai, Left, Space Before:
6 pt, After: 6 pt

Stt

ChuEn KT, KN quy ®&nh
TRONG CHUONG TRINH

mgc ®é th0 hidn c6 th0 ciia chuEn KT, KN

Ghiché

-

Trinh  bay  duoc
nguy®n tic cEu tlo
va_hoat dong cua
m_y ph_t ®i0n xoay
chilu.

[Th«ng hilu]
e C. cm. y ph.t®i0n xoay chi0u holt dong dua trén hién tuong cim tng

dién tr vd déu cé hai bdo phan chinh 12 phin cdm (nam cham tao ra tir

trudng) va phéan tng (c_c cuén déy trong ®4 xuft hidn suft @idn ®éng
cIm gng khi m_y holt ®éng). Phan dat c6 dinh goi 1a sato, phCn cln [%i
guay guanh mét truc goi la roto. Suit dién dong ctia mdy phat dién duoc
X_C ®nh theo @nh luEt c{m gng ®i0n t6 :

do

dt

trong @&, cij;it) l1a t6c do bién thién tir thong qua cudn day.

Khi r«to quay vii tec ® n (vBng/s) thx td th«ng qua mgi cuén dOy cfia
stato bién thién tuan hoan véi tan s6 f = np.

e Mci m_y ph_t ®i0n xoay chiOu mét pha ®u c& th0 cEu t o theo mét
trong hai c,ch:
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— C.ch 1; stato 1a phin cam, roto 13 phén iing.

— C_ch 2: stato 12 phan ¢ng, roto 12 phan cam.
8e&i vii m.y cd cEu t1o theo c_ch 1 thx ®) cA dRng ®i0n & r«to ra mich

ngoai, can dung hai vanh khuyén dat déng truc va cung quay véi khung

dOy. Mbi vanh khuyén c¢6 mot thanh quét ti vao, nhd d6. dong dién

truyén tir roto qua thanh quét ra ngoai.

2 | Neéu dugc hé¢ thong | [Th«ng hibu]
dong di¢n ba pha 12 | Ha thng dong dién ba pha I3 hé thong g6m ba dong dién xoay chilu goy
gx. bdi ba suit dién dong xoay chiéu cd ciung tin sd. cing bién do nhung
léch pha nhau tung d6i mot 1a Z?ﬂ:;
Ve duoe dé thi biéu | e dong] -
dion h0 theng dBNng | giGt ¢ ch v tran cing mét ho troc to* @€ (e, t), @& thb ham s6 bidu dion
®i0n ba pha. ba suEt ®i0n ®éng cfia h0 théng dRng @i0n ba pha:
e, = Eycosmt
e, = Eocos(mt —Ej
3
ey = Eocos(mt + Z?nj
3 | V& duoc so d6 biéu | [VEn dong] As Dayeha | sifn _p gi~a doy pha vii doy trung

didn c_ch m¥c hxnh
sao ®&i vii h0 théng
dRng ®idn ba pha.

Bi0t c,ch vI s~ ®& m¥c hxnh sao : néi 3
®i0m cuéi cfia 3 cuén doy vii déy trung
hoa, r6i n6i 3 di€m ddu n6i A;, A,, A, Vii
3 duong day tai dién.

Day trung hoa
By, Bz, By Yy

hoa goi la dién ap pha, ki hiéu UQL
8i0n _.p gi+a hai dOy pha vii nhau
goi 1a dién dp day. ki hieu Uy. 8ei
vii c,ch m¥c hxnh sao, ta cd c«ng
thec: Uy =~/3U,.
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4 | V& duoc so doé biéu [VEn déng] 8ei vii c,ch m¥c tam gi,c, ta ca
didn c.ch m¥c hxnh | .. . . _ o 1
o | BiOt ¢, ch VI s~ @& mic tam gi_c : néi @ibm @Cu Bi | A; cang thec: Uy = U,
tam qi_c ®ei vii hO | > dav may véi dié s on dav Ki
thénq dBnq ®|On ba cua (il'l(.)ll dy nay V.l 1€m Cuo1 cuz.i C.ll(.)n ay Kia
pha. vanoi Ay, A,, A; voi 3 dudng day tai dien. A .,
B, Ay 2
6, 8eNG C¥KHaNG 8aNGBeBAPHA
ChuEn KT, KN quy @nh e . o
Stt TRONG CHUGNG TRINH mgc ®¢é thO hiOn c6 thO cfia chuEn KT, KN Ghichoé
1 |Trhnh bay duoc | [Th«ng hibu]

nguy®n thc cEu tlo
va_ _hoat doéng cua
®éng c- @idn xoay
chiOu ba pha.

» Nguy?n t¥ic hot ®éng cfia ®éng c- ®i0n kh«ng ®ang bé ba pha dua tr2n hiOn
tuong cam ting dién tlr va tdc dung cia tir trudng quay.

e Mot khung day dan dat trong tir trudng quay, thi khung sé& quay theo ti
truong d6 voi t6c do géc nhod hon téc dd quay cua tir truong. Pong ¢~ holt
dong theo nguyén tic nay goi la dong co khong dong bo.

¢ Khi khung day dan dat trong tir trudng quay thi tir thong qua khung day bién
thién, trong khung day xuét hién dong dién cam tng. Tur truong tdc dung mot
ngau luc lén khung day lam khung day quay. Theo @nh luEt Len-x=, chiOu
dong dién cam tng xuat hién trong khung phai c¢6 tic dung lam quay khung
theo chiéu tir trudng quay dé chong lai su bién thién tir thong clia tir trudng
qua khung day. Két qua 12 khung quay nhanh dan dudi theo t6c do quay clia
t0 truong. Tuy nhién khi t6c do goc ctia khung day tang lén thi t6c do bién
thién tir thong qua khung s& giam di, do d6 cudng do ctia dong diOn cm gng,

T truong quay cé vecto cam
w

gng 6 B quay trBn theo théi
gian.

C6 thé tao ra tir truong quay véi
nam chOm h«nh ch+ U b»ng ¢, ch
quay nam ch®m quanh tréc cfia
né. bat trong tir trudng quay mot
(hofc nhilu) khung kin ca th0
quay xung quanh tréc tring vii
truc quay cta tir trudng, thi
khung quay nhung t6c do géc
cfia khung lu«n nha h-n téc ®é
gbc cla tlr truong.
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®ang théi momen Ilc t& cong sl gifm ®i. Cho ®0n khi momen luc t6 vda ®R
cbn b»ng vii momen luc cn cfia ¢ c IUc can va ma sét thi khung s& quay déu.
T6c do géc chia khung nhd hon t6c do goc cla tlr truong quay.

o Mci ®éng c- ®i0n ®0u c& hai bé phEn chinh_la roto va stato.

Deleted: :

— Roto 1a khung day dan c& 1ai s¥t td quay dudi tdc dung cla tir trudng quay.
— Stato gam ba cuén dOy ®#t 10ch nhau %ﬁ tran viing trn. Khi cd diing ba

pha di vao ba cudn day, thi xuat hién tir truong quay tic dung vao roto, lam
cho roto quay theo v6i téc do nhd hon téc do quay clia tir trudng. Chuyén
dong quay cuia roto duge st dung dé lam quay cac may khéc.

7.M_YBION _P. TRUYON T SION

Formatted: bai, Space Before: 0
pt, After: 0 pt

Stt

ChuEn KT, KN quy ®nh
TRONG CHUGONG TRINH

mgc ®é th0 hidn c6 th0 cfa chuEn KT, KN

Ghiché

I

Trinh  bay  duoc
nquy®n t¥%c cEu tlo
va hoat dong cua

m_y bi0n _p.

[Th«ng hiu]

e M.y bi0n _p_gdm hai cuén dOy c& sé vBng kh,c nhau, quEn tren mét lai
s¥t t6 khp kin_(1am bing_thPp_silic). Mot trong hai cudn day dwoc ndi véi
nguon dién xoay chiéu duoc goi 12 cudn so cap, cd N, vBng dOy. Cuén thg
hai duoc ndi vdi tai tiéu thu, goi 12 cudn thi cap, ¢ Nz vng dOy. LAi s¥t
tir c6 tdc dung lam duong stic tir di qua ca cudn so cdp va thit cap cua may
biOn _p.

e M_y bi0n _p hot ®ng dua trén hién tuong cam tng dién tir. Cuén s-
cdp duoc mic v6i nguon dién. DRng ®idn xoay chilu chly qua cuén s- cEp
(c6 cudng d6 hiéu dung 1) gOy ra td th«ng bi0n thi®n qua cuén tha ckp,
lam xuft hidn é trong cuén thg cEp mét suft ®idn ®éng xoay chilu cTng
tCn sé vii ®in ,p ngudn. NOu mich thg cEp kin, thx ¢ dBng @i0n vii
cudng do hiéu dung I, chly trong cuén thg cEp.

M4y bién dp 12 thiét bi cé kha
n"ng_bidn ®zi ®idn p xoay chilu
ma khong 1am bién ddi tin s cla
na.

M.,y biOn ,p c& nhiu gng déng
trong doi song va ki thuat, nhat 1a
trong truyén tai dién nang di xa va
trong cong nghiép nhu nfu chiy
kim loai va han dién.
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Giai dugc cac bai tap
vO m,y biOn _p I
tudng.

& ch0 ®é kh«ng tfi thx ®i0n _p hidu déng & hai ®Cu mci cuén doy t0 10 vii

trong ®&, U, 1a dién 4p cta cudn so cap, U, 1a dién 4p cta cudn thi cap.

~ N2
NOu N,

> 1 thi may bién 4p 1la mdy tang ap, va néu % < 1_thi la may ha
1 A4

{ Deleted: :

{ Deleted: :

{ Deleted: ;

P
NOu ®ién nang hao phi khong dang ké (méy bién 4p Ii tudng), & ché do c6
tfli, thi cudng do dong dién qua méi cuodn day ti 1é nghich vé6i dién dp hiéu

2
|2 Ul

[VEn dong]

Biét céach tinh cac dai lugng trong cdc cong thic ciia may bién ap 1i tudng.

Nay IY do ti sao
phfi t'ng h0 sé c«ng
sut & n~i tidu tho.

[Th«ng hilu]

2
Cong suét hao phi trén dudng day tai dién 1a P, ) = rn? = rP—z% Trong
U“ cos ¢

cfia doy tfi ®i0n.
Vii cing mét c«ng sukt tidu thd, nOu h0 sé c«ng sut nha thx c«ng suft hao

dien nang, phai b6 trf céc mach dién sao cho hé s6 cong sudt 16n. He s6 nay
duoc nha nuée quy dinh t6i thiéu phai bing 0,85.
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8. Thwe hanh: KHAO SAT POAN MACH DPIEN XOAY CHIEU CO R, L, C MAC NOI TIEP.

Stt

ChuEn KT, KN quy ®&nh
TRONG CHUONG TRINH

mgc ®é th0 hidn c6 thO cfa chuEn KT, KN

Ghiché

Tién hanh dugc thi
nghiém dé khao sat doan
mach RLC ndi tiép

[Thong hiéu]

Hiéu duoc co so 1i thuyét:

- Té(} dung cta tu djén va cudén cam trong mach khac véi trong mach dién
xoay chiéu dién mét chiéu.

- Cong thirc tinh tong trs, cam khang, dung khang.

- biéu kién cong huong dién.
[Van dung]
e Biét cach su dung cic dung cu va bé tri duoc thi nghiém:

- Biét cach dung dao dong ki hai chum tia trong viéc xac dinh d6 1éch pha
cta cuong dd dong dién va dién ap.

- Biét str dung von Ké, ampe Ké, may phat &m tan, bo nguén dién.

- Mic duge mach dién theo so dd thi nghiém.
e Biét cach tién hanh thi nghiém:

- Tién hanh dugc thi nghiém theo mot trong hai phuong ’én (Phum}g an 1
dung dao dong ki dién tir, phuwong an 2 diung von ké va ampe ké xoay chiéu).

- Ghi chép dugc cac s6 lidu can thiét trong qua trinh tién hanh thi nghiém.
e Biét tinh toan cac sd liéu thu dugc tir thi nghiém dé dua ra két qua:

- V& dugc dd thi, can cir dd thi xac dinh dugc do léch pha giita u va i
(phuong an 1).

- Tinh dugc cam khang, dung lfhéng, tong trg. Tim dugc gia tri C thich hop

dé c6 cong huong. Vé dugce gian do véc to minh hoa (phwong an 2).

- Nhan xét va trinh bay két qua thuc hanh, néu dugc cac vu nhuoc diém coa
cac phuong an thi nghiém.
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Chuong VI. SGNG _NH S NG

A

Formatted: chuong Char, Font:

1. ChuEn kiOn thec, ki ndng ciia chuong trinh

Chfi ®0

sdng tring va 4nh sdng don
s¥c.

b) Nhidu x* _nh s,ng.
Giao thoa ,nh s, ng.

c) M,y quang phe. C.c
loti quang pha.

d) Tia hang ngoli. Tia to
ngoti. Tia X.

e) Thuy0t ®i0n t& _nh
s.ng. Thang sang ®i0n to.

KiOn thec

A T |

— Mo ta dugc hién tugng tdn sic 4nh sédng qua lang kinh va néu dugc hién tugng
tdn sic 1a gi.

— Néu dugc mbi 4nh sdng don sic c6 mot buée séng xdc dinh trong chan khong va
chiét suat ctia moi truong phu thudc vao budc séng cla anh sdng trong chan
kh«ng.

— N2u dugc hién tugng nhiéu xa 4nh sdng la gi.

— Trinh bay duoc mot thi nghiém vé su giao thoa dnh sdng va néu dugc diéu kién
dé xay ra hién tuong giao thoa 4nh sdng.

— Neéu dugc van sang, van tdi l1a két qua ctia sy giao thoa anh séang.

— Neéu duoc diéu kién dé c6 cic @i giao thoa, cuc tidu giao thoa & mét ®idm.

— Viét dugc cong thitc tinh khoang van.

— Néu dugc hién tuong giao thoa dnh sang chiing t6 anh sdng c6 tinh chat séng va
néu dugc tu tudng co ban cua thuyét dién tir anh sing.

— Trinh bay dugc nguyén tic ciu tao clia mdy quang phd lang kinh va néu dugc
t.c dong cfia tdng bé phEn cia m_y quang phz.

— Neéu dugce quang phé lién tuc, quang phé vach phét xa, quang phé vach hap thu
12 gi, cdc dac diém chinh va nhitng ting dung chinh ctia méi loai quang phé.

— Néu dugc phép phan tich quang phé 1a gi.

— Neéu dugc ban chat, cich phat, cdc dic diém va cong dung clia tia hong ngoai,
tia to ngoti, tia X.

— K& dugc tén clia cdc viing séng dién tir k€ tiép nhau trong thang séng dién tir
theo buéc séng.
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— Giai dugc cdc bai tap vé hién tuong giao thoa dnh sdng.

— Xéc dinh dugc budc séng anh sdng theo phuong phdp giao thoa bing thi

nghiOm.

2. Huéng dan thuc hién

1.T._ NS%C NHS_NG

ChuEn KT, KN quy ®nh

Stt TRONG CHUGNG TRINH mgc ®é thO hiOn c6 thO cAa chukEn KT, KN Ghichoé
1 M_du’q? hién [Th«ng hi0u] _nh sing tring 1a tap hop clia
tugng tan sac 4nh | e Thi nghiOm v0 s t.n s%c ,nh s,ng cfia Niu-t-n (1672). rEt nhiu ,nh s,ng ®-n sic
s.ng qua I"ng k'nh. . . . 4 5 mau bién thie
-Ngdq g Mot chum é&nh sidng trang truyén qua lang kinh bi phan tich thanh cac thanh k_hac Anha~u co mau bién thién
A s p PN . 4 N N . li2n toc td ®a ®0n tYm.
phan dnh sing c6 mau khdc nhaw,: do, da cam, vang, luc, lam, cham, tim, | © © 7" 7 "7 O 000 |
trong ®a ,nh s_ng ®a I0ch Yt nhEt, ,nh s_ng t'm 10ch nhiOu nhEt. _nh sing don sé/c 1 4nh séng
e ThY nghiOm vii ,nh s, ng ®-n s¥c cfia Niu-t-n khong bi tan sac ma chi bi
] ) 10ch khi ®i qua I"'ng k¥nh.
Chum sang don sac cé mau sac xac dinh, khi di qua lang kinh thi khong bi tdn
sic ma chi bi léch vé phia ddy cta lang kinh. Hién tuong tdn sac gidp ta
giai thich dugc mot s6 hién
tugng tu nhién, vi du nhu cau
vong bdy sic, va dugc tng
déng trong m.y quang pha
I"'ng kinh.
2 | Néu duoc hién tugng [Th«ng hiOu]

t.n s¥%c _nh sng la

Su tdn sic dnh sdng 12 su phan tich mot chum dnh sdng phiic tap thanh cic
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9.

chTms_ng ®-n s¥%c kh_c nhau.

2. NHIOU X _NH S _NG. GIAO THOA _NHS_NG

ChuEn KT, KN quy ®&nh

Stt TRONG CHUONG TRINH mgc ®é th0 hidn c6 th0 cfia chuEn KT, KN Ghicho
1 | Neéu duoc hién tuong | [Th«ng hi0u] Hién tuong nhiéu xa dnh siang chf
nhiu x* _nh s.n 3 ) \ 5 thé giai thich duoc néu thir
1 O Y Nhiéu xa dnh sang 1a hién tuong dnh sdng khong tuin theo dinh luat truyOn E?]En enﬁlslng ::% tinh .(fhé}[e;?mg a
g thing, quan sdt duoc khi 4nh sing truyén qua 16 nhd hodc gidn mép nhiing ® ® '
vEt trong suét hofc kh«ng trong suét.
2 | Trinh bay dudc mot | [Th«ng hi0u]

thi nghidm v0 giao
thoa _nh s_ng.

Néu duoc van sang
van _toi la két qua
ciia su giao thoa _nh
s.ng.

e ThY nghidm Y-@ng v0 giao thoa _nh
s.ng:

Thi nghibm gdm nguén s.ng §, |

kinh lac sic F,_khe hilp S, hai khe — -3#~{--i------ s
hilp S;, Sy(goi 1a khe Y-6ng) duoc |

®Kt song song Vvii nhau va song song F E
v6i khe S, man quan sit E dat song

song vii mAt ph¥ng chga hai khe S,

Sp:
Cho ,nh s_ng chifu t6 ngan s, ng &, qua kinh l4c s¥%c F va khe hep S, ,nh
S,Nng chiéu vao hai khe §;, S,. Quans. t hxnh Inh hing dugc trén man E, ta
thiy cdc van sdng va vOn téi xen Kl nhau. D6 1a hién tuong giao thoa dnh
s.ng.

_e Nhu vay, khe S duoc chi€u sdng déng vai trd 12 mot ngudn séng. , nh
s.ng qua kinh lac s¥c truyOn ®0n khe S;, S, 1am cho ,nh's,ng ph,tratdS;,
S, 1a_hai nquén s_ng kOt hTp ci c¥ng tCn sé vii nguén S. Tt ving kh«ng
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gian é sau_hai khe S;, S,, n-i hai séng gkp nhau, goi la viing giao thoa, cd
su chéng chap clia hai séng két hop dan dén hién tuong giao thoa séng va
tao ra cdc van sdng va van t6i xen k& nhau trén man E. VOn s_ng, vOn tei
trén man hding duTc 1a két qua cua su giao thoa dnh sdng. Hién tuong giao
thoa dnh séng 13 mot bang ching thuc nghiém chiing t6 dnh séng cé tinh
chEt sang.

1w

Néu duoc diéu kién
dé x4y ra hién tuong
giao thoa _nh s _ng.

[Th«ng hilu]

e Hai nguan ph,t ra hai sdng ,nh s ng ca cung buéc séng va c6 do lech
pha dao dong khong déi theo thoi gian goi 1a hai nguén két hop. Hai séng
do hai nguén két hgp phdt ra goi 1a hai séng két hop.

e Diéu kién dé xay ra hién tuong giao thoa 4nh sdng 1a trong moi trudng
truyOn sdng cA hai sang k0t hop va cdc phan tir séng ciing phuong dao
®éng.

Trong thi ngidm Y-ong v0 giao
thoa ,nh s, ng, hai chim s_ng ph.t
ra td hai khe S,va S, 1a hai chum
s.ng kOt hTp.

Néu duge hién tugng
giao thoa chegng ta
.nh s.ng cd tinh
chEt séng.

[Th«ng hilu]

Giao thoa 1a hién tuong rat dic trung clia moi qua trinh séng. Thi nghiOm Y-
ang chiing té hai chum 4nh sing c6 thé giao thoa duoc v6i nhau, nghia 1a
.nh's_ng c& tinh chEt sang.

Giao thoa dnh sdng 12 mot bing
chgng thuc nghidm quan trang
kh¥ng ®nh nh s ,ng ca tinh chEt
sang.

3. KHOANG VAN. BUSC SONG VA MAU SAC ANH SANG

Stt

ChuEn KT, KN quy ®nh
TRONG CHUONG TRINH

mgc ®é th0 hidn c6 thO cfa chuEn KT, KN

Ghiché
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1 | Néu duoc diéu kién | [Th«ng hibu] 8ei vii von tei kh«ng cd kh i
®0 ca clc @ giao ax d M nidm bEc giao thoa.
thoa, cuc tiOu giao | ¢ Hilu dudng di 1a d=d, -d; =—, 54 N ,
rR—r— D /7( x T6 c«ng thﬂc.tYnh khofng vén
Viét duoc _cong_thirc trong d6 a la do dai doan S,S,. II = O ta suy ra =2 Néu do duoc
tinh khofng von. Vb trf von s _ng : T M_cA vén s_ng khi . D
hieu duong di bing mot s6 nguyén lan S D i, a va D ta tinh dugc L. D6 la
o . ax _ > nguyén tic do buéc séng 4nh
bude séng . Ta cd dp —d; = D K., sdng nho hién tuong giao thoa.
/ R AD _ . _ ~
suyravbtrivon s ngla x=k— vii k=041, 42 .. T1iO(x=0)tacéd
a
van sdng dng véi k = 0, goi 1a van sdng trung tam (con goi 1a van sdng chinh
gi+a hay von bEc_0). & hai bén van sdng trung tam 1a ¢, ¢ vOn s, ng bEc 1, gng
vii k=41, vOns . ngbEc2 gngviik=42 ...
Vb trf vOn téi : Tai diém M c6 van t&i khi hiéu dudng di bing mot s6 1& 1an noa
budc séng, khi ®@a d, —d; = (k +%jx. Suy ra vb trf ven téi la x = (k +%)£
a
viik=0,41,42,...
Nhu vay, cdc van sdng va cdc van t0i xen ké nhau mot cach déu dan.
e Khoang van i 13 khoang cdch giita hai van sang li@n ti0p (hofc hai von tei
lizn ti0p). C«ng thgc tinh khofng vén 1a i = E
‘a. P a
Giai duoc cac bai tap
v0_giao_thoa___nh | [VEn déng]
5.ng. Bi0t c_ch tinh vi tri cdc van sdng, vi tri cdc van t6i, tinh khoang van va cic dai
lugng trong céc cong thiic.
2 | Néu duoc méi dnh | [Th«ng hifu]

s.ng ®-n s¥%c cd mét

e Mci _nh s_ng ®-n s¥c cd mét budc song (hokc tCn s€) x_c ®nh. Mai _nh
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budc séng xac dinh
va chiét suét cia moi
trudng phu thudc vao
budc séng cua anh
s.ng trong chOn
kh«ng.

sdng ma ta nhin thidy déu c6 budc sén

trong khofng t6 0,38 um (#ng vii _nh s_ng tim) ®n 0,76 um (gng vii _nh
s.ng ®4).

e Chilt suft cfia mét moi trudong trong sudt phu thudc vao tCn s6 va vao budc
séng .nh s ng trong chOn kh«ng. Chiét sudt giam khi buGc séng tang. Chiét
suat bién thién theo mau sic 4nh séng va ting dan déi v6i 4nh sang tit mau do
dén mau tim.

4. M. Y QUANG PHee. C_ C LO™I QUANG PHee

Stt

ChuEn KT, KN quy @nh
TRONG CHU-ng trnh

mgc ®é th0 hidn c6 th0 cfia chuEn KT, KN

Ghicho

=

Trinh bay duoc
nguy®n tic cEu tlo
cfia m,y quang phe
lang kinh va néu
duoc tic _dung cua

[Th«ng hilu]

e Ciu tao va chifc ning ting bo phan clia mdy quang phd lang kinh :
— _éng chukn triic gdm mét thEu kinh héi t6 Ly va mot khe hep F nim tai tiéu
din cfia thEu kinh, ¢4 t,c déng to ra chim_s,ng song song td nguén s_ng.

tdng bé phEn chia
m uang phz.

— HO tdn sic gém mot hodc vai lang kinh, ¢6 tic dung phan tich chiim séng
song song t6 thEu kinh L, chiéu téi thanh nhiéu chiim sédng don sic song song.

— Budng téi hay buéng Inh 1a mot hép kin trong ®& c& thEu kinh L, va ¢_c tEm
kinh gnh (®0 chdp {nh quang phz) hokc tEm kinh mé ®0 quan s_t quang phe, ®ft
ti ti*u diOn cfia L,.

e Nguy@n tic holt ®éng cfia m,y quang ph& 1"'ng kinh_dwa trén hién tuong tén
s%c .nh s _ng.
Khi 16 ra khoi 6ng chuén truc, chim 4nh sidng phat ra tir nguén S ma ta cn

nghién ctu s& trd thanh mot chtim song song. Chim nay qua lang kinh s€ bi
phan tich thanh nhiéu chim don sic song song, léch theo cidc phuong khac

nhau. Mdi chim séng don sac dy duoc thau kinh L, ca budng anh 1am hoi tu

Miy quang phd 13 dung cd

@0 phon tich mét chim _nh

sang phuc tap thanh nhiing

thanh phén don sic.
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thanh mot vach trén ti2u diOn cfia L, va cho ta anh that ciia khe F 13 mot vach mau,

Tap hop céc vach mau d6 tao thanh guang phz ciia nguan S.

2 | Néu duoc quang phd | [Th«ng hidu]
lidn tdc, quang ph& . o A v o
*ch oh tq N gb e Quang ph& lién tuc 1a quang pho gobm mét dfii .nh s,ng_cé mau thay doi met
V_CN DL X, QUANG | ¢ ch Jian toc t6 @4 @0n tim. C_c VEt rfin, chEt lang va céc chat khi c& _p suft Iin
pho vach hdp thu Ia |y, + ra guang phe li2n toc khi bb nung ndng. Quang phe lien toc kheng pho thuéc
qx,/ ¢ C\ ®/E? ®I9m vao ban chat cua vat phit sdng ma chi phu thuéc vao nhiét d6 ciia vat. & mai
wg_ung_ nhiét do, vat déu bic xa. Khi nhiét do tang dan thi cudng do biic xa cang manh va
dor?q chinh cfia Ml | yiing bitc xa c6 cudng do 16n nhat dich dan vé phia séng ngan. Tinh chét nay 1a
loti quang phe. nguy@n t¥c ch0 t1o ra mét loti dong ¢ ®o nhilt ®é cfia VEt goi 1a hoa k& quang
héc.
¢ Quang phd vach phét xa 13 quang phd gém cdc vach mau riéng 18, ngan cich
nhau bé&i nh=ng kho{ng téi. Quang phz vich do chft kh! & _p suft thEp ph t ra,
khi bb kich thich (khi ®t néing s_ng hofc ci dRng ®idn phang qua). C,c nguy@n
t cfia crng mét nguy@n té_haa hac, khi bp kich thich, ph t ra ¢ ¢ bgc x* cA
budc séng xdc dinh vh cho moét quang phé vach phdt xa riéng, dic trung cho
mét nguy?n té Ey.
* Quang pha vich hEp thd cfia chEt khY (hay h-i kim loti) 1a quang phe lin toc
thi€u mot s6 vach mau do bi chat khY (hay h-i kim loti) ®4 hEp thd.
8i0u kiOn @¢ thu duoc quang phé hap thu la nhiét do ctia ddm khi (hay h-i)_hEp
thd ph{i thEp h-n nhidt ®é cfia nquén s_ng ph.t ra quang ph# li#n toc.
e Quang pha vich ph_t x*_hokc quang phz vich hEp thd cfia mci nguy@n té ca
tinh chét dic trung cho nguyén t6 d6. Vi vay, cling ¢6 thé cin ct vio quang phd
vich ph_tx® hokc quang pha vich hEp thd ®0 nhEn bilt st cd mkt cfia nguy@n té
®4 trong ¢, c hen hp hay hp chEt.
3 | Neu duoc phép phan | [Th«ng hidu] Phan tich quang phd cé uu

tich quang phd 12 gi.

@i0m nhu_cho k0t qu{ rEt
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Phan tich quang phd 1 phuong phép vat 1i dung dé xdc dinh thanh phan hod hoc

nhanh, ca kh{ n’'ng phGn

clia mot chat (hay hop chat), dua vao viéc nghién ciu quang phd clia dnh sdng do

chEt Ey ph_t ra hokc hEp thé.

tich t6 xa, cing mét l6c ca
thé x4c dinh duoc su cé mit
cfia_nhiOu_nguy2n té. Phbp
phon tich quang phe ®bnh
luong rdt nhay, cho phép xac
dinh ham lugng rit nhé cua
c,C nguy2n t& trong mEu

5. TIA HANG NGOZI. TIAT6 NGOZ|

Stt

ChuEn KT, KN quy @nh
TRONG CHUONG TRINH

mgc ®é thO hidn ¢ thO cfia chuEn KT, KN

Ghiché

Néu duogc ban chat,
c.ch ph.t c.,c ®kc
diém va cong dung
cfia tia hang ngoli.

[Th«ng hilu]

¢ Tia hong ngoai 1a bitc xa khong nhin thdy, c6 buéc séng dai hon 0,76 pm
dén khoang vai milimét. Ban chat cla tia hong ngoai 1a 1a s6ng dién tir. Moi
vEt dT & nhiOt ®é thEp @0u ph,t ra tia h&ng ngoi.

e Tia hong ngoai c6 dic diém va cong dung sau:

— Tia h&ng ngoli t_c déng nhilt rEt mnh, d0 bb c_c vEt hEp thd nan dng ®0
sudi, say,... trong doi sOng va san xuét cong nghiép.

— Tia hang ngoi ci khf n"ng gby mét s¢ phin gng ho, hac, ca th0 t,c dong
lén mot s6 phim anh, nhu loai phim dé chup anh ban dém, chop nh Tr,i
§Et t6 V0 tinh.

— Tia hong ngoai c6 thé bién diéu duoc nhu sdng ®iOn td cao tCn, nén dugc
s6 dong trong ¢, ¢ bé ®i0u khidn t6 xa ®0 ®i0u khiOn hot ®éng cfia TV, thilt
bb nghe nhxn.

— Tia héng ngoai con gy ra hién tuong quang dién trong & mot s6 chat ban
dEn.

Tia hang ngoli tuén theo c.c
khic xa, va cong bb nhibu x2, |
giao thoa nhu anh siang thong
thuong.

135

<«

| Formatted: bai, Space Before: 22
’ pt, After: 0 pt

{ Deleted: :




Tia h&ng ngoi c& nhilu gng dong ®a ding trong linh viic quén sb: éng nhRm
h&ng ngoti ® quan st ban @m, camera hdng ngoti ding quay phim, chop
finh ban ®m, t2n 16a ti ®éng txm mdc¢ ti®u dua vao tia hong ngoai do muc tiéu
ph.tra..

Néu dugc ban chat,
c.ch ph.t, c.,c ®kc
diém va cong dung
cfia tia t6 ngoti.

[Th«ng hilu]

e Tia tir ngoai 12 btic xa khong nhin thay, c6 budc séng ngin hon 0,38 um ®0n
ci 10 °m.

Ban chét cta tia tir ngoai 14 s6ng dién tir. Cac vat dugc nung néng dén nhiét
®é tran 2000°C thx ph,t ra tia té ngoti. §in h-i thily ngén, h& quang ®iln
ph,tratia té ngoti.

e Tia tir ngoai c6 dac diém va cong dung sau:

— Tia t6 ngo?i t,c dong minh I2n phim anh, 1am ion héa khong khi va nhiéu
chEt khi kh c.

— Tia t6 ngoti kich thich s ph,t quang cfia nhiOu chEt, c& th0 gly ra mét sé
phan ting quang hoa va phan ting hoa hoc.

— Tia tir ngoai c6 thé gay ra mot s hién tugng quang dién.

— Tia t6 ngoti bp thul tinh, nuéc hap thu rdt manh. Nhung tia ti ngoai c6
buéc séng tir 0,18 pm @0n 0,4 pm truyén qua duoc thach anh.

— Tia tir ngoai c6 tac dung sinh Ii : hily diét t€ bao da, 1am da rdm ning, 1am
hi m¥t, dift khuEn, di0t nEm meéc. Tia t6 ngoti drng ®0 ch+a bOnh, kho
tring nuéc, thuc pham va dung cu y té..., dung dé chita bénh codi xuwong, tim
v0t ngt tran b0 mAt kim loti...

Tia td6 ngoti tuén theo c,c ®nh
luEt: truyOn th¥ng, phfn x2,
khic xa, va cling bi nhiéu xa,
giao thoa nhu 4nh sidng thong
thuong.

6. TIA X. THUYOT 8ION 76 . NH S _NG. THANG S&NG 8ION T8

Stt

ChuEn KT, KN quy @nh

mgc ®é thO hidn c6 thO cfia chuEn KT, KN

Ghiché
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TRONG CHUONG TRINH

1 | Neu duoc ban chét. | [Th«ng hiOu] Tia X_tuén theo c_c ®nh luft :
c.ch ph.t, c.c ®fc g ) truyOn_th¥ng, phfn x*, khoc x*
diém va cong dung | ® Bic xa c6 budc séng tir 10~ m ®0n 10 ° m (ngan hon budc séng cua tia tir | |5 ciing gy ra hién twong nhidu
cha tia X. ngoai) duoc goi 13 tia X (hay tia Ron-ghen). Tia X c& cing bfn chEt vii _nh xa. giao thoa nhu 4nh séng thong

s.ng, la song dién tu. thuong.

Kim loti_c6 nguyén t&r lugng 16n bb chim tia 2lectron (tia cat«t) cA n"ng | ., . .. N
luong 16n dap vao thx ph tratia X. }?e tao ra t1_a X, ngudi ta dung
- eng Cu-lit-gi-.

e Tia X c6 dac diém va cong dung sau:
— Tia X cd kh{ n"ng ®m xuy?n. C6 thé diing chi lAam man chén tia X.
— Tia X t_c dong [2n phim {nh, lam ion hod khong khi va nhiéu chét khi
kh,c.
— Tia X c& t,c dong lam phét quang nhiéu chit, c& th0 gly ra mét sé phin
ung quang hod va phan tng hoa hoc.
— Tia X c6 thé gay ra hién tugng quang dién & hau hét céc kim loai.
— Tia X ¢4 tac dung sinh 1i manh : huy diét t&€ bao, dilt vi khuEn...
Tia X ding dé chiéu dién, chup dién dé chin doin xwong giy, manh kim
loti trong nguoi..., chita bénh ung thu. Trong cong nghiép, tia X dugc dung
dé kiém tra chat luong cdc vat dic, tim vét nit, ciac bot khi trong cic vat
b»ng kim loti. Ngoai ra tia X con dugc dung dé kiém tra hanh 1y clia hanh
kh,ch @ m,y bay, nghi2n cgu cEu troc vEt rén...

2 | K& duoc tén cla cic [NhER bilt] Vi ¢6 budc séng va tin sé khdc

ving sang ®idn t& k0
ti0p _nhau _ trong
thang sing ®i0n td
theo budc séng.

Thang séng dién tir bao gém cac séng dién tir duoc sap xép theo su giam dan
clia budc séng nhu sau_:_séng v« tuyOn ®i0n, tia hdng ngoi, .nh s_ng nhmn
thEy, tia t6 ngoi, tia X, tia y.

C,c bgc x* trong thang sang ®i0n t6 ®éu c6 cling ban chat 1 séng dién tir,
chi khac nhau vé tan s6 (hay budc séng).

nhau n2n c_c sdng ®idn t6 kh_c
nhau c& nh+ng tinh chEt rEt kh_c
nhau (cd th0 nhxn thEy hofc
kh«ng nhxn_thEy, cd kh{ n'ng
®om xuy@n kh_c nhau, c_ch ph.t
kh_cnhau...).
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3 | Néu duoc tu tudng [NhEn bit] Cac phuong trinh ciia Mac-xoen
c= bfn cfia thuyOt | Tu tuong co ban cua thuyét dién tir anh sdng 13 dua vao sy dong nhét giira | cho phép doan trude duge su
®iOn td ,nh s, ng. song dién tir va s6ng anh sang, coi anh sang ciing 1a séng dién tir. ton tai cia song dign tur, CO

, : N i A 5 y nghia 1a khi c6 su thay doi ct
Song dién tir va song anh sang cung duogc truyén trong chan khong véi toc do gA 1 . 2 Y £ ay ¢ot C ua
. A~ y 2 ~ . PN 1 . Mot trong cac yéu to nhu cuong
C. SOng dién tr cling truyén thang, ciing phan Xa trén cac mat kim loai, ciing | .~ ., o A aA aiA s
, . NN . A . , e~ . d6 dong dién, mat d6 dién tich...
khic xa khong khac gi anh sang thong thuong. Song dién tir cling giao thoa | . , a s N
5 . \ o1y o A L, am:4 . | S€sinh ra song dién tr truyén di
va tao duoc song dirng, nghia 1a, sng dién tir c6 di moi tinh chat da biét cta > . "
L , dugc trong khéng gian. Van toc
song anh sang. L 2 .
) . cua song dién tur l1a ¢, dugce tinh
Li thuyét va thuc nghiém d& chirng to rang anh sang chinh 1a séng dién tir. béi phuong trinh  Miac-xoen,
bang v&i vén tdc 4nh sang duoc
do trude d6 bang thuc nghiém.
7. Thwe hanh: XAC BPINH BUOC SONG CUA ANH SANG
ChuEn KT, KN quy @nh e . o
Stt TRONG CHUGNG TRINH mgc ®é thO hiOn cb thO cAa chuEn KT, KN Ghichoé
1 | X4c dinh duge budce séng | [Thong hiéu]

anh sang theo phuong
phép giao thoa bang thi

nghiém

Hiéu duogc co so 1i thuyét:

- Ttr cOng thirc tinh khoang van, suy ra budc song anh sang la:
A= L a= &
D D.n

[Vén dung]
e Biét cach st dung cac dung cu do va cach thire b tri thi nghiém:

- Biét sir dung ngudn dién mot chidu & nhimg dién ap khac nhau.

A A 5 A A A A \ rour 5 A - I—
- Do bé rong cua pho gom mot so6 vach, tir do tinh dugc khoang van i=—.
n

138




- Biét bo tri dén laze, khe hep, man chan trén gia thi nghiém.
e Biét cach tién hanh thi nghiém:
- Diéu chinh dugc thiét bi dé thu dugc hé van giao thoa 1 nét trén man chén.
- Po dugc bé rong n khoang van.
- Ghi dugc day du s liéu.
- Tién hanh thi nghiém nhiéu 1an voi sy thay doi khoang cach hai khe hep va
khoang cach tir hai khe hep téi man chan.
e Biét tinh toan cac sb licu thu dwoc tir thi nghiém dé dua ra két qua:
- Tinh gia tri trung binh cta budc song
- Tinh sai s6 ti déi cua budc song
- Tinh sai s6 tuyét di trung binh ciia budc song
- Viét kbt qua: A=A+ AL.
- Nhan xét va trinh bay két qua thuc hanh.
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Chuong VII. LYTNGT6 _NHS_NG

Formatted: chuong Char, Font:
.VnAvant, 12 pt, Dutch (Netherlands)

1. ChuEn kiOn thgc, ki ndng ctia chudng trinh

Chfi ®)

Mgc ®é cCn @1t

ghicho

a) Hién tuong quang dién

Ki0n thgc

ngoai. Ciac dinh luat quang

®i0n

b) Thuyét luong tir 4nh sdng.

Ludng tinh song — h1t cha
nh s, ng

¢) Hién tuong quang dién

trong. Quang ®i0n tré. Pin

quang ®i0n.

d) St hEp thd _nhs_ng.

e) Su ph.t quang. Su ph{n

xa loc luwa. Mau sic cdc vat

f) Quang phz vich cfia

nguy@n t6 hilr«

2) So luoc vé laze

— Trinh bay duoc thi nghiém Héc vé hién tuong quang dién ngodi va néu duoc hién
tuong quang dién ngoai la gi.

— Phit biéu duoc ba dinh luat quang di0n.

— Néu duoc noi dung co ban cua thuyét luong tr dnh sdng va viét duoc cong thic
Anh-xtanh vé hién tuong quang dién ngoai.

— Néu duoc dnh sdng c6 ludng tinh song — hi1t.

— Néu duoc hién tuong quang dan 12 gi va gidi thich duoc hién twong ndy bing thuyét
luong tr 4nh sdng.

— Néu duoc hién tuong quang dién trong 13 i vi mot s6 dic diém co ban cua hién
tuong nay.
— Néu duoc quang dién trd 1a gi.

— Néu duoc pin quang dién 13 gi, nguyén tic ciu tao va giai thich qui trinh tao thanh
hi0u ®i0n th0 gi+a hai cuc cfia pin quang ®i0n.

— Neéu duoc hién tuong hap thu 4nh sdng 13 gi va phat biéu duoc dinh luat hap thu dnh sdng.

Formatted: 1, Space Before: 20 pt
After: 10 pt

Before: O pt, Line spacing: single

Formatted Table

Formatted: bangtxt, Space Before:
6 pt, After: 0 pt, Line spacing:
single

¢{ Formatted: tieudecot, Space J
e )
{ J

{ Formatted: Condensed by 0.3 pt J

— Néu duoc hap thu va phan xa loc lua 1a gi.

— Phit biéu duoc dinh luat Xtdc vé su phdt quang.

— Mo ta duoc céc diy quang phd vach clia nguvén ti hidrd va néu duoc co ché tao
thanh cic diy quang phd vach phat xa va hip thu clia nguyén tir nay.

— Néu duoc laze 12 gi vd mot sO ting dung cua laze.
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— Van dung duoc thuyét luong tir 4nh sdng dé giai thich ba dinh luat quang dién.

— Giai duoc céc bai tap vé hién tuong quang dién.

— Giai thich dugc tai sao cdc vat ¢é mau sic khic nhau.

— Gidi duoc cac bai tap vé tinh budc séng cic vach quang phd cia nguyeén tir hidro.

2. Huéng dan thuc hién

1. HION T} TNG QUANG 8ION. C_C 8PNH LUET QUANG SION

ChuEn KT, KN quy ®nh

Stt TRONG CHUONG TRINH mgc ®¢é thO hiOn c6 thO0 cAa chuEn KT, KN Ghichoé
1 | Trinh bay duoc_thi | [Th«ng hi0u] C.c @lectron bEt ra khai b0 m#t
A hi) . . < . . kim loai goi la électron quan
nghiOm HBc vO h!On e Gan tdm kém tich dién am vao can cua mot dién nghiOm, hai . ®iOn nghiOm aion h . alect quans
twong quang dién | t4ch xa nhau. Chiéu 4nh sing hé quang vao tdm kém, thdy hai |, ®i0n nghidm 1N haly guang__Jecron.
ngoai va néu duoc | khpp I1i,_ NOu thay tEm kIm b»ng mét s¢ kim loti kh c ta cong thEy hiln
hién tuong quang | tuong tuong tu xdy ra. Nhu vay, tia tf ngoai cia hd quang, khi chiéu vao tdm
dién ngoai 13 gi. kTm, ®3 1am bat c4c électron khoi tAm kém.
e Hién tuong quang dién ngodi (goi tit 13 hién twong quang dién) 13 hién
tuong d4nh sdng 1am bat cdc électron ra khoi bé mat kim loai.
2 | Phit bi€u duoc ba | [Th«ng hibu]

@nh  luEt

Ri0n.

guang

¢ Dinh luat quang dién tht nhat (dinh luat vé gidi han quang dién) : Hién tuong
quang dién chi xdy ra khi dnh sdng kich thich chi€u vao kim loai c6 budc song

nho hon hoac bang budc séng A,. Budc séng Ay duoc goi 1a gidi han quang dién
cfia kim loti @4 :

A<M
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e Dinh luat quang dién thd hai (dinh luat vé cudng do dong quang dién bdo

hod) : P6i v6i mdi dnh sdng thich hop (¢ A < Ag) cudng do6 dong quang dién
bdo hoa ti 1& thuan véi cudong do cfia chim s_ng kich thich.

o §btnh luEt quang @i0n thg ba (®bnh Iut v ®éng n"'ng clc @i cfia quang
3lectron) : 8éng n"'ng ban ®Cu cuc ®%i cfia quang 2lectron kh«ng phd thuéc
cuong do cua chum siang kich thich ma chf phu thuéc vao budc séng dnh
s._ng kich thich va ban chat ciia kim loai.

2. THUYOT L' TNG T6__NH S _NG. L' NG TINH SANG-H2T CAA _NH S

NG

{ Formatted: bai, Space Before: 0
* pt, After: 0 pt
.| Formatted: Font: .VnAvantH, Dutch
(Netherlands)

ChuEn KT, KN quy @nh

|
|

{ Deleted: :

Stt TRONG CHUONG TRINH mgc ®é th0 hiOn c6 thO cfia chuEn KT, KN Ghicho
1 | Néu duoc noi dung | [Th«ng hilu] Gia thuyét vé luong tir nang luong
f_' bﬂrl Cnrf :{hqut No¢i dung ciia thuyét luong ti dnh sdng,: cfia PI'ng :
uons WANASANS: | 1) Chum 4nh sdng 13 mot chim cée photon (cc luong tir dnh sdng). M | Luong nang !}for‘]ng o, ;En
photon ¢6 nang luong xdc dinh & = hf (f 14 tin sO clia séng dnh sdng don MeL_nguy n, 10 a\{ D.,n FO \p
g ~ Cudne do ciia chi o £l 16 v6i 86 photon phi thu hay phat xa c6 gid tri hoan
sac_tuo'ng ting). Cuong do cua chum séng ti 1€ vGi s6 photéon phét ra trong toan xdc dinh. soi i lwone ti
1 giCy. ning luong. Luong tir ning luong,
2)_Phon t6, nguy®n t6, 2lectron ... ph.t x* hay hkp thd .nh s._ng, cong cd | kY hifu ¢, ci qi trb 1a & = hf,
nghia la ching phét xa hay hap thu photon. trong ®4, f 13 tin s6 anh sdng bi
3)_C_c ph«t«n bay dic theo tia s_ng vii téc @é ¢ = 3.10° m/s trong chén | NEP thd hay ph.t x*,_h la h»ng
kh«ng. sé PI'ng (h = 6,625.10 >* J.s).
2 | Viét duoc cong thic | [Th«ng hilu]

Anh-xtanh v0_hi0n
tuong quang dién
ngoai.

C«ng thgc Anh-xtanh vé hién tuong quang dién ngoai :

2
hf= A + MV6 max
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trong dé h 12 hing s6 Plang, f 1A tdn s cua dnh sdng don sic tuong Gng, A

la cong thodt, m 13 khdéi luong cua électron, Vonax 12 toc d6 ban déu cuc
®1i cia ¢, c quang @lectron.

3 | Neu duoc dnh sdng | [Th«ng hilu]

6 lubng tinh séng- Pt Céc hién tuong giao thoa, nhiéu xa chiing t6 dnh sdng cé tinh chat séng.
Hién tuong quang dién chitng t6 dnh sdng c6 tinh chét hat. Piéu dé cho
thEy .nh s _ng vda c tinh chEt sdng, véa ca tinh chEt hit. _nh s _ng ca
ludng tinh séng — hit.

4 |Van dung duoc | [VEn doéng]

thuyét@lérqng_tuha}nlﬁ Muén cho 2lectron bEt ra khai m&t kim loti phfi cung cEp cho nd mét

(S@Bnﬁ Lt gifi t@_g cong thoat A. Nhu vay mudn cho hién tuong quang dién xay ra, thx n"ng

th; nh‘ét quang BN | 1 yong ciia phaten _nh s_ng kich thich phei thof m-n @i0u kin hf > A vii
=% v A :E_ TO ®&, suy rai <A, trong ®a A, = he chg phd thuéc

A Ao A
ban chat cta kim loai, goi la gigi han quang dién ctia kim loai.
5 | Van dung dugc  [VEn déng]
thuyét lu'orng _tﬁ anh | Cuyng do ciia dong quang dién bio hoa ti 1é thuan véi s6 électron quang
s.ng 80 gifi thich | gion bt ra khai cat«t trong mét ®-n vb théi gian. Vi c,c chim s ng ca
®nh IL_‘Et quang ®i0n kh{ n"ng gOy ra hién tuong quang dién, thi sd électron quang dién bat ra
the hai. khai mét cat«t trong mét ®-n vb théi gian 1% t 10 thuEn vii sé ph«t«n @0n
dap vao mit catot trong thoi gian d6. S photon nay ti 1€ véi cudng do
chum sdng t6i. Tir d6 suy ra cudng do dong quang dién bdo hoa ti 1é thuan
vGi cuong do chum sang chi€u vao catot.
6 [VEn déng]

Van dung duoc
thuyét lugng tir anh
s.ng ®0 gifi thich

Theo c«ng thgc Anh-xtanh vé hién tugng quang dién ngoai hf = A +
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®bnh luEt quang ®iOn
thg ba.

2
M, ta thEy ®éng n"'ng ban @u ciic ®%i cfia c_c 2lectron quang ®i0n
phu thudc vao tan s6 (hoac bude séng) cuia dnh sdng kich thich va ban chat
kim loai 1am catot (dac trung boi cong thoat A hoac gidi han quang dién
Ao)-

Giai duoc cidc bai
tap vé hién tuong
quang ®iOn.

[VEn dong]
Biét cach tinh céc dai lugng trong cong thiic Anh-xtanh, c,c c«ng thgc cfia
®nh luEt quang ®ion:

2
N . .. mv
— C«ng thgc Anh-xtanh vé hién tuong quang dién ngodi hf = A + —0max

hc

— HO thac & < A, trong @& A, = =

.| Formatted: bai, Space Before: 12
" pt, After: 0 pt

3. HIEN TUONG QUANG DIEN TRONG. QUANG DIEN TRG VA PIN QUANG DIEN

Stt

ChuEn KT, KN quy @nh
TRONG CHUONG TRINH

mgc ®é thO hidn cb thO cfia chuEn KT, KN

Ghiché

=

Néu duoc hién tuong
quang dién trong la
gi va mot_sé dic
@i0m ¢~ bin cha
hién tuong nay.

[Th«ng hilu]

e Hién tuong tao thanh cic électron dan va 16 trong trong ban din, do tic
dung cua dnh sdng ¢4 budc séng thich hop. goi 1a hién tuong quang dién
trong.

e Mudn gay duoc hién tugng quang dién trong, thi dnh sang kich thich phai c6
budc séng nha h-n hokc b»ng gi, trP A,, goi 1a giGi han quang dién ctia ban
dEn.

Vi nang luong can thiét dé giai phong électron lién két trong ban dan nhé hon
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c«ng tho,t A cfia @lectr«n td mEt kim loi, nn gifi hin quang ®iOn cAa nhiou
b.n dEn n»m trong ving hdng ngoi.

2 | Néu duoc hién tuong | [Th«ng hiu]
quang dan la gi va | . Uy P
gidi thich hien tuong ¢ Hién tuong giam dlc.n/ tr& suat,. tic l.a tang do dan d1¢r~1 cua ban dan, khi c6
ndy bing thuyét 4nh sdng thich hgp chi€u vao goi 1a hién tuong quang dan.
lugng tir dnh sdng e Hi0On twong quang din dugc gidi thich dua trén hién tugng quang dién
trong. Khi dnh sdng dugc chi€u bang nguén dnh séng thich hop thi trong ban
dan c6 thém électron dan va 16 tréng duoc tao thanh. Do d6, mat do hat tai
®i0n trong b_n dEn t'ng, ®é dEn @i0n cfia b_n dan tang, titc 12 dién try sudt
ctia n6 giam. Cuong do dnh sang chi€u vao cang manh thi dién trd suét cta
ban dan cang nho.
2 | Neu duoc  quang | [The«ng hifu]
dién tr6 1a gi. Quang dién trd 12 mot dién trd 1am bing chit quang dan. Dién trd clia nd cd
th0 thay ddi tir vai mégaom khi khong duoc chiéu sing xudng dén vai chuc
om khi duoc chiéu séang b»ng _nh s_ng thich hp.
3 | Néu duoc pin quang | [Th«ng hi0u] SuEt ®i0n ®éng cfia pin quang

dién 1a  gi. Néu
nguy®n tc cEu tlo
va gidi thich qud
trinh_tao thanh hiéu

iOn th0 gi+a hai clc

cfia pin quang ®i0n.

o Pin quang dién 12 ngudn dién trong d6 quang nang bién ddi truc tiép thanh
®i0n n"'ng.
e Pin quang ®i0n gdm mét tEm b_n dEn loZi n, b®n trn c& phfi lip mang b_n

dan loai p. Mat trén cung 12 mot 16p kim loai méng trong su6t v§i dnh sing

va dudi cung 12 mot d€ kim loai. Cic 16p kim loai nay dong vai tro cic dién

cuc. Lip ti0p x6c p-n dugc hinh thanh giita hai ban dan.

e Khi dnh sdng c6 budc song thich hop chiéu vao 16p kim loai mong & trén

cuing thi dnh sing s& di xuyén qua 16p nay va 16p ban dan loai p, réi ®n Iip
chuyOn ti0p p-n, gy ra hién twong quang dién trong, va giai phdng ra cc

®i0n ci t6 0,5V @0n 0,8 V.

Pin hoat dong duwa vao hién
tuong quang dién trong xay ra &
Iip chuyOn ti0p p-n.

Pin quang dién dugc tng dung
trong ¢c,c m,y ® _nh s_ng, v0
tinh nhon tlo, m,y tinh ba toi,...
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cip électron va 16 trong & @&, Dién trudng & 16p chuyén tiép p—n ®Ey ¢ c I

trong vé phia p va ddy cic électron vé phia n. Do d6, lip kim lo%i méang tr2n

16p bdn dan loai p s& nhiém dién duong va trd thanh dién cuc duong cua pin,

con d€ kim loai duGi ban dan loai n s& nhiém dién am trd thanh dién cuc am

cfia pin. Suft ®i0n ®éng cfia pin quang ®in c6 gia tri vao ¢i 0,5V ®0n 0,8V.

4. MAU NGUYEN TU BO VA QUANG PHO VACH CUA NGUYEN TU HIDRO

Stt

ChuEn KT, KN quy @nh
TRONG CHUONG TRINH

mgc ®é th0 hidn c6 th0 cfia chuEn KT, KN

Ghiché

[hS]

Mo ta duoc ciac day
guang pha vich cfia
nguyén to¢ hidro va
n2u_duoc co ché tao
thanh cac day quang
phd vach phit xa va
hEp thé cfia_nguy2n
tu nay.

[Th«ng hilu]

o Thi nghiém cho thdy cic vach phdt xa ctia nguyén tit hidro sap x&p thanh
c.cd-y kh,c nhau. Trong miOn t6 ngoti cd d-y Lai-man. Tiép theo la day
Ban-me gam c.c vach trong mién tir ngoai va bén vach trong mién dnh

s_ng nhxn thEy : vich ®4 (H,), vich lam (Hp). vach cham (H,), vich tim

(Hs). Trong miOn h&ng ngoi ci d-y Pa-sen.

Trong c.c tring th i déng cfia nguy®n t9, 2lectron chi chuyOn ®éng

Su tao thanh quang phé vach cfia
nguyén tir hidré dugc giai thich dua
tran nh+ng ki0n thgc vO0 mgc n''ng
luong da hoc & mon Hod hoc 16p 10.
C.c ti*n ®0 Bo v0 cEu t*0 nguy®n
16:

Ti2n ®0 1 : Nquy®n té chd tdn tli
trong c.c tring th.i c& mgc n'ng

guanh h1t nhOn theo nh+ng quii_dao cé badn kinh hoan toan xic dinh goi
1a cdc quii_®%0 ddng. ca b_n kinh ti 1& véi binh phuong céc s6 nguyén

luong xdc dinh, goi la trang thai
dong. Khi & trong c.c tring th.i

lien ti0p.
C«ng thgc tinh b,n kinh quii ®%0 ddng cfia 2lectron trong nguy2n to
hidro [ 1, = n?r,; viiry=53.10 " m I ban kinh Bo.

n 1 2 3 4 5 6
T2n qui ®10 K L M N O] P
B.nkinh r | rg | 4ry | 9rp | 16rg | 251y | 361

Khi électron chuyén tir quy dao cé muc nang luong cao lan luot vé quy
@10 K, L, M... thx nguy®n t6 sl bec x* ra _nh s ,ng @ng vii c, c vich

ddng thx nguy2n t6 kh«ng bgc x2.

Ti®n ®0 2 : Khi chuyOn 6 tring th._i
dimg c6 mifc ning luong (E;) sang
trang thdi dung c6 nang luong nho
h-n (E,) thx nquy®n t6 ph t ra meét
photdon ¢é niang luong ding bang
hiGuE,—E ,e=hf=E —E , viih
12 hing so Pliang, f 12 tdn sO 4nh sdng.
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quang phd thudc 1an luot cdc day Lai-man, Ban-me, Pa-sen...
S- ® minh ho? :

oP E=
MN VYV E3
8 |Y|B|@
L [l I I [} E2
e I

K A L E
R RN L
Lai -man Ban-me Pa-sen

Nguoc 1%, ndu nguy®n t6 ®ang &
trang thdi dimg c6 nang luong E
ma_hap thu duoc moét phdtdén cd
nang luong hf ding bang hiéu E, —
E,, thx n& chuyOn I2n tring th_ i déng
¢6 nang luong 16n hon E,..

3 | Gidi_duoc cic bai [VEn doéng]
ta ¢ tinh bud y . o
. 11n uee Biét cach tinh budc séng cac vach quang pho cia nguyén tir hidro dua vao
sang ¢, c vich guang
" a. 1= | C.Cc«ng thac sau:
phz cfia nquy®n to
i hc
hi®re. e=hf=E,—E,= -
{ Formatted: bai, Space Before: 10
5. HAP THU VA PHAN XA LOC LUA ANH SANG. MAU SAC CAC VAT P, After: 5 pt
ChuEn KT, KN quy @nh T . o
Stt TRONG CHUGONG TRINH mgc ®é thO hiOn c6 thO ciia chukn KT, KN Ghicho
1 | Neu dugc hién tuong | [Th«ng hilu]

hép thu anh sang la
gi va phat biéu duogc
@nh luEt hEp thd _nh
s.ng.

e Hép thu dnh sdng 12 hién tuong moi truong vat chit lam giam cuong do

chtm s_ng truyOn qua na.

e 8bnh luEt hEp thd _nh s ng : Cudng do I cfia chim s ng ®-n s¥c, khi

147



truyén qua moi truong hap thu, gidm theo dinh luat hAm mil clia d6 dai d cla
dudng di tia séng :
| = 1,6 %

Vii Iy 1a cudng do chim séng t6i moi trudng, o 12 h¢ s6 hap thu cia moi trudng.

Néu dugc hap thu va
phan xa loc lya la gi.

[Th«ng hiu]

HEp thé l4c lba: Céc 4nh sdng ¢6 bude séng khadc nhau thi bi moi trudng hap
thd nhilu, ¥t kh_c nhau. S hEp thd _nh sang ctia mot moi trudng 6 tinh chon
loc, hé s6 hap thu clia moi truong phu thudc vao budc séng anh sang.

Vat khong hap thu 4nh sdng trong viing nhin thay ctia quang phé duoc goi 1a
vat trong sudt khong mau. Nhitng vat hap thu hoan toan moi anh sang nhin
thay thi ¢6 mau den, Nhitng vat hap thu loc lya dnh sdng trong mién nhin
thdy thi dugc goi 1a vat trong su6t c6 mau.

Phfin x2 14c lua : & mét sé vEt, khf n"ng phfn x _nh s_ng mtnh, yOu kh_c
nhau phu thudc vao chinh budc séng dnh sang. D6 1a su phan xa loc lua.
Mét chTm _nh s, ng tr¥ing, khi chilu vao mot vat, thi do vat c¢6 kha nang

phfn x* l&c l0a, nén dnh sdng phan xa 1a 4nh sdng mau, ta nhan thay vat c¢6
mau séc.

Giai thich dugc tai
sao cic vat cé mau
s¥c kh,c nhau.

[VEn do6ng]

Cic vat thé khic nhau ¢6 mau sic khdc nhau 12 do ching dugc cau tao tir
nhitng vat liéu khdc nhau. Khi ta chi€u 4nh sing tring vao vat, vat hap thu
mot s6 4nh sdng don sic va phan xa, tdn xa hoic cho truyén qua cdc 4nh séng
don sic khéc nhau. C4c 4nh sdng nly tao nén mau sic cdc vat ta nhxn thEy.
Mau sic cdc vat con phu thudc vao mau sic chia d4nh séng roi vao. Khi néi
mot vat ¢6 mau gi ta da gid dinh né dugc chiéu sdng bing chum dnh sing
tr¥ing.
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6. SuUPH_T QUANG. S¥ L' TC VO LAZE

ChuEn KT, KN quy @nh

Stt TRONG CHUONG TRINH mgc ®¢é thO hiOn c6 thO cAa chuEn KT, KN Ghichoé
1 |Neéu dugc su phét | [Th«ng hilu] §kc ®i0m cfia su ph, t quang:
quang 12 gi. e C6 mot s6 chét khi hap thu nang lugng dudi mot dang nao do, thi c6 kha | — Mci Chft vph,t quang C‘?‘ mét
n"ng ph_t ra c,c bgc x* @i0n t& trong midn _nh s_ng nhn théy. Hien tugng | 4uang pho dac trung cho né.
dé goi la su ph,t quang. — Sau khi kich thich ngdng, su
Mét s6 chat cé kha nang hap thu dnh sdng c6 budc séng nay va phét ra dnh pfj,t (:!Hang Cne\l .m(?t S€ Cth (%Bn
sdng c6 bude séng khdc. D6 13 hien twong quang ph.t quang. CA hai loti | kéo dai mot thoi gian. Thai gian
quang phat quang 14 huynh quang va lan quang. nay goi la thoi gian phat quang.
X S s oh 5 thai ai h y hia Ia 4 Thoi gian phat quang dai hay
e Huynh quang l’a su ph,t guang ca théi gian ph,t quang ng A_n, nghla la gnh ngén khic nhau phu thuoc vao
s.ng ph t ra_bi tit rat nhanh (sau khoang duéi 107°.s) sau khi _nh s_ng kich £
! chkt ph,t quang.
thich tt.
e LOn guang Ia l1a st ph,t quang ca_théi gian ph,t quang dai. Cic chat rin
phét quang loai nay goi 12 chEt 10n quang.
2 | Phét biéu duoc dinh | [Th«ng hiOu]
luEt Xtec vO su ph.t | gpnp JuEt Xtec vO st ph._t quang :
uang.
_nh sang phéat quang c6 budc séng A' dai hon bude séng cua dnh sang kich
thich A:
>N
3 | Neu duoc laze 1a gi | [Th«ng hiou]

va mot s6 tng dung
ciia laze.

e Laze 12 mot ngudn sang phat chiim sang @-n s¥c, k0t hTp, song song va c6
cuong do 16n.
e L aze cd nh+ng gng dbng sau:

— Tia laze c6 wu th€ dac biét trong thong tin lién lac vo tuyén (nhu truyén
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thong bang cap quang, vo tuyén dinh vi, diéu khién con tau vii tru,...).

— Tia laze dugc ding nhu dao mé trong phau thuat, dé chita mot s6 bénh
ngoai da (nho tic dung nhiét)...

— Tia laze dugc ding trong ¢ ¢ ®Cu ®&c ®la CD, bot tra bing,...

— Ngoai ra, tia laze con dugc dung dé khoan, cit, toi... chinh xdc céc vat liéu
trong c«ng nghilp.

<] Formatted: tenchuong, Left, Space
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Chuong Vill. THUYOT T'¥NG el HNP

1. ChuEn kiOn thec, ki ndng ctia chuong trinh

"‘fj { Formatted: Font: Bold, Italic

Chfi ®0 Mgc ®é cCn @1t ghiché

a) Hai tien @0 cfia thuy0t | KiOn thac
tuong doi hep. — Phit biéu duoc hai tién dé cia thuyét twong d6i hep.
(];) _Hht?hqlla cua thuyét twong | _ Néu duoc hai hé qud ctua thuyét twong doi vé tinh tuong doi cua khong gian, théi

€1 hhp. gian, va ctia khoi luong: VO mei quan hé giita ning luong va khoi luong.

— Viét duoc hé thiic Anh-xtanh gitta khoi luong va nang luong.
2. Huéng dan thuc hién
1. THUYOT TI¥NG §él HNP
Stt i:gi%ﬁ;ﬁgﬁg}r/gr: mgc ®é th0 hidn c6 th0 cfia chuEn KT, KN Ghicho
1 | Ph.t bilu duoc hai [Th«ng hidu]

titn ®0 cfia thuyQt
tuong doi hep.

Hai tién dé cua thuyét twong doi hep Anh-xtanh :

Ti2n ®0 1 : Céc dinh luat vat Ii (co hoc, dién tir hoc ...) ¢6 cing mot dang nhu nhau
trong mai h0 quy chilu qu_n tinh.

Hién tuong vat 1i dién ra nhu nhau trong ¢_c h0 quy chifu qu_n tinh.

Ti?n ®) 2 : Téc ®é _nh s_ng trong chOn kh«ng ¢ cing gi4 tri 1a_c trong méai h0 quy
chiéu quén tinh, khong phu thudc vio phuong truyén va vao tdc do clla ngudn sing

hay m_ vy thu.

C = 299792458 m/s ~ 300000 km/s.
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[[IS)

N2y @uoc ¢, c_hl quy
cua thuyét tuong doi
vé tinh tuwong doi
ctia do dai, théi gian
va cua khdi luong,

[Th«ng hilu]

e Su co ciia do dai : Mét thanh n»m déc theo troc to® ®é trong hO quy chilu qu_n
tinh K va c6 do dai l, (goi 1a do dai rieng). Khi_thanh chuyOn @éng vii téc ®é v dac
theo truc toa do clia hé K thi do dai | ctia thanh ®0 trong h0 quy chilu K c gi,_tr
b»ng :

2
l=1y 1V~ <ly.
C2

2
Do dai ctia thanh bi co lai theo phuong chuyén dong, theo tf 10 Jl—v—z .
C

e SU chEm I%i cfia ®&ng h& chuyOn ®éng : T mét ®idm cé @nh M' trong h0 quy
chifu qu_n tinh K' chuyOn ®éng vii téc ®é v ®éi vii h0 quy chifu qu_n tinh K ci
mot hién twong dién ra trong khoang thoi gian Aty, ®0_theo ®&ng hé g¥n vii K'. Tinh
theo ®ang ha g¥%n vii hO K, thx Khoing thdi gian xay ra hién tuong dé 1a

At
At= —02 = Aty

/ v
1-—
2

84ng h& g¥n vii vEt chuyOn ®éng chly chEm h-n ®ang h& g¥n vii quan s_t vidn
®gng yan,

o Su tang lén ciia khoi lugng:
Theo thuyét tuong doi, mét vEt chuyOn ®éng vii téc ®é v cd khoi luong 1

m
m= —0_ >
m= =M
1-—

C2

trong ®4, my 12 khoi luong nghi cua vat (khoi luong khi vat déng vén).
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2. HO THEC ANH-XTANH GIUA KHOI LUONG VA NANG LUONG

Stt

ChuEn KT, KN quy @nh
TRONG CHUONG TRINH

mgc ®é thO hiOn cb th0 cfia chuEn KT, KN

Ghiché

Viét _duoc _hé thic
Anh-xtanh gi+a khéi
luong va nang
luong.

[Th«ng hilu]
o HO thgc Anh-xtanh giita khéi luong va niang luong :

Ning luong toan phin cfia vEt 1a E = mc> =

e Cac truong hop riéng :

—Khiv=0thxE, = mnC2 duoc goi 12 nang luong nghi (tng vdi khi vat ditn
yan). -
— Khiv = ¢ (v6i cic truong hop clia co hoc ¢d dién) ta c6 ning luong toan

phCn :

1
E~moc” + = mov®
= 2 =

Nhu vay, khi vat chuyén dong, niang luong toan phin ctia né bao g6m nang

luong nghi va dong ning cua vat.

Theo vEt IV ce ®i0n, ndu mét h
vat 1a kin (co 1ap) thi khoi luong
va nang luong (thong thuong)
cua né duoc bao toan. Con theo
thuyét tuong doi, doi véi hé kin,
khoi luong nghi va ning luong
nghi tuong ting khong nhat thiét
duoc _bdo toan, nhung nang
luong _toan phan E_ duoc bdo
toan.
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Chuong IX. H2XT NHEN NGUYEN T6

1. ChuEn kiOn thgc, ki ndng ctia chudng trinh

Chfi ®)

Mgc ®é cCn ®1t

ghicho

H1t nhOn nquy?n t6
a) Luc ht nhOn. 8é hot

KiOn thac

C,c ki0n thgc v0 cEu tto

— Neéu duoc luc hat nhan 13 gi va cdc dac diém cua luc hat nhan.

khéi.

b) Nang luong lién két hat
nhon.

Ph{n gng h1t nhOn

a) Ph{n gng hit nhén. 8pnh
luat bdo toan trong phan

gng ht nhon.

b) Hién tuong phong xa.
8tnh luEt phdng x*. 8§é
phing x*. 8ang vb phing
xa va ting dung.

c) Phin @gng phOn hich.
Ph{n gng dOy chuyOn.

d) Ph{n gng nhilt hich.

— Néu duoc do hut khoi cua hat nhan 12 gi va viét duoc cong thic tinh do hut khoi.

— Néu duoc nang luong lién két hat nhan cta hat nhan 1a gi va viét duoc cong thic
tinh nang luong lién két cua hit nhon.

— Néu duoc phan tng hat nhan 1a gi.

— Phat biéu duoc dinh luat bdo toan bao toan s6 khéi, bdo toan dién tich, bdo toan
dong luong va bao todn niang luong toan phin trong phan ¢ng hat nhan.

— Néu duoc hién tuong phdéng xa la gi.

— Neéu duoc thanh phan va ban chat ciia cic tia phéng xa.

— Phat biéu duogc dinh luat phong xa va viét duoc hé thic cliia dinh luat nay.

— Néu duoc do phong xa 1a gi va viét duoc cong thic tinh dd6 phdng xa.

— Néu duoc tng dung cua cidc dong vi phdéng xa.

— Néu dugc phan tng phan hach 12 gi va viét duoc mot phuong trinh vi du vé phan
uing nay.

— Néu duoc phan tng day chuyén 12 gi va céc diéu kién dé phan tng niy xay ra.

— Néu duoc céc bd phan chinh ctia nha may dién hat nhan.

— Néu duoc phan tng nhiét hach 1 gi va diéu kién dé phan Gng niy xay ra .

— Neéu duoc nhing wu ®i0m ciia nang luong do phfn gng nhilt hich tof ra,
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Klinng

— Tinh duoc do hut khoi va nang luong lién két hat nhan.

— Viét duoc phuong trinh phan (tng hat nhan va tinh duoc ning luong toa ra hay thu

vao trong phan tng hat nhan.

— Van dung duoc dinh luat phéng xa va khdi niém do phéng xa dé gidi duoc céic

bai tEp.

2. Huéng dan thuc hién

1. CEU T10O CAA H1T NHEN NGUYEN T6. 8€ HOT KHel

Stt

ChuEn KT, KN quy ®nh
TRONG CHUGONG TRINH

mgc ®é th0 hidn c6 th0 cfia chuEn KT, KN

Ghiché

Néu duoc luc hat

nhén la gi va cac dac

@i0m cha luc hit

nhon.

[Th«ng hilu]

e C,c nucl«n trong ht nhén hét nhau b»ng c,c luc rEt minh
t10 n2n h1t nhon bon v+ng. Luc hit dé goi 1a luc hat nhan.

e 8fc ®i0m cfia luc hit nhon_

an tkp kiOn thgc vO cEu t*o hit nhén_®- hac &
m«n Haa héc lip 10.

Cau tao : Hat nhan nguyén tir duoc ciu tao tir cac
pr«t«n (p), mang dién tich nguyén t6 duong, va

cac._notron. (n).trung _hoa.dién. goi._chung 13

— Luc ht nhén kh«ng c& crng bn chEt véi luc tinh dién va
l0c hEp dEn. N6 1a mot loai luc biOu hidn tuong tac giita cdc
nuclon trong hat nhan (con duoc goi 1a luc tuong tic manh).
— Loc h1t nhén chf cd tdc dung trong pham vi kich thudc

hit nhen, ci nha h-n 10 °m.

nucl«n. Teng sé nucl«n trong htt nhon gai 1a so
khei A.
K hi0u hit nhon 1a_%X.

H1t nhOn cfia c_c nguy®n té cd nquy®n td se Z
thx chga Z pr«t«n va N = A — Z n-tron.

Trong VEt If hat nhan, khoi luong hat nhan duoc
do biang don vi khoi luong nguyén ti, ki hiéu 12

u. 8-n vb u ca qgi, trb b»ng % khoi luong
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nguy@n to cia @ang v 12C, ¢b tho 1a

1 u=1,66055.10" kg

u x4p xi bang khoi luong cia mot nuclon, nén
hat nhan cé sd khoi A thi cé khoi luong x4p xi
b»ng A.u. Ngoai ra, khéi luong con duoc do
b»ng ®-n vb MeV/c?% 1u = 931,5 MeV/c?

Néu duoc do hut
khoi cua hat nhan 1a

2l va viét duoc cong
thec tinh @& hét
khéi.

Tinh duoc doé hut
khéi.

[Th«ng hilu]

Khoi luong m clia mot hat nhan bao gid ciing nho hon téng

khoi luong ctia cdc nucldn tao thanh né mot luong Am, b»ng:
Am = [Zm, + (A=Z)m, ] =m

trong ®&, Am duoc goi 1a d6 hut khdi ciia ht nhén,

[VEn dong]
Bi0t ¢ ch tinh duoc do hut khai theo c«ng thgc,

Néu duoc nang luong
lian kOt h1t nhon cfia

hat nhan 12 gi va viét
duoc _cong thiic tinh
nang luong lién két
cfia h1t nhon.

Tinh duoc  nang
luong lien két hat

nhon.

[Th«ng hilu]

Pai luong W, = Am.CZ, dac trung cho su_lidn kOt giza c_c

nucl«n vii nhau, dugc goi 14 nang luong lién két hat nhan.

[VEn dong]

Bi0t c_ch tinh duoc ning luong lién két hat nhan theo c«ng
thgc.

Whe

Nang luong lién két riéng dic trung cho ®é

bOn v+ng cfia ht nhén. N ng luong lién két riéng
cang 16n thi hat nhan cang bén viing.
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2. PHANG X%

ChuEn KT, KN quy ®&nh

Stt TRONG CHUONG TRINH mgc ®é th0 hidn c6 th0 cfia chuEn KT, KN Ghicho
1 | Neéu duoc hién twong | [Th«ng hi6u]
phéng xa la gi. s . A . A v N :

e Hién tuong moét hat nhan khong bén v+ng tu ph t phOn r-, ph trac ctia
phéng xa va bién ddi thanh hat nhan khéac goi 12 hién tuong phdng xa.
e Qu4 trinh phan ra ndy kém theo su tao ra céc hat va c6 thé kém theo su
phét ra cac bitc xa dién tir. Hat nhan tu phan ra goi la hat nhan me, hat
nhan dugc tao thanh sau phan ra goi la hat nhan con.

2 | Néu dugc thanh phan | [Th«ng hibu]

va ban chit cla céc

tia phdng x2.

20000 km/s. Quang duong di dugc cua tia a trong khong khi ching vai
xentimét va trong vat rin chimg vai micromét.

o Tia B thuc chat 1a dong cac hat électron hay dong cac hat pozitron

— Phang x1 B 1a qud trinh phan rad phét ra tia B . Tia B 1a dong cac
alectron (_Je) chuyOn ®éng vii téc @é rEt Iin, xEp xJ téc ®é ,nh s, ng. Tia
B truyén di dugc vai mét trong khong khi va vai milimét trong kim loai.

— Phang x* B" 1a qud trinh phan rd phat ra tia p*. Tia p* 1a dong céc
p«zitron (9e) chuyOn ®éng vii téc @ xEp xJ téc ®é ,nh s, ng. P«zitron c

dién tich +e va khoi luong bing khoi luong électron. Tia B truyén di duoc
vai mét trong khong khi va vai milimét trong kim loai.

-
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e Tia y _c6 bén chit 12 séng dién tir. Céc tia y c6 thé di qua dugc vai mét

trong bé tong va vai xen-ti-mbt trong chx.

3 | Phdt biéu duoc dinh | [Th«ng hi6u]
luat phéng xa/va Vtet o Snh luEt phang x* -
duoc hé thic cua 1 . . 1 .
dinh TuAt nay. Tronq‘qu trxnh ph©r? r-, sé hit nhOn chkt phang x* gifm theo théi gian
theo dinh luat ham s6 md.
o HO thgc cfia ®@nh [ukt :
N(t) = Noe ! hokic m(t) = mye "
Vi EIn_Z _ 0,693
T T
trong ®a N, Mg va N(t). m(t) 12 s6 hat nhan, khoi luong chEt phdng x2 16¢c
ban dau va tai thoi diém t ; A 12 hing s6 phéng xa dic trung cho ting loai
chEt phang x.
e Chu ki ban rd T 12 khoang thoi gian ma sau d6 mot nira s6 hat nhan bi
bién ddi thanh ¢,c hit kh_c.
Van dung duoc dinh | [VEn déng]
luEt ph"qu\).(l ,_®O aifli | gigt c.ch tinh sé hit phén r-, chu ki ban rd va cdc dai luong trong hé thic
duoc céc bai tep. ciia ®nh luEt phang x2.
4 | Néu duoc do phéng | [Th«ng hibu]

xa la gi va viét duoc
c«ng_thgc tinh ®é
phéang x*.

Van dung dugc kh,i
nidm ®é phang x* @0

e 8¢ phing x* H ctia mot luong chat phéng xa tai thoi diém t dic trung
cho tinh phéng xa manh yéu cta luong chit phéng xa d6 ®uoc xdc dinh
b»ng sé ht nhOn phn r- trong 1 gidy va duoc do bing tich cua hing s6
phoéng xa va s6 luong hat nhan phéng xa chita trong luong chat dé & thoi
®i0m t.

158

{ Deleted: :




giai dugc cdc bai tEp.

e C«ng thgc tinh @ phang x* 1a_ H(t) = AN(t)

e Do phdng xa ¢6 don vi la Bq. 1 Bq = 1 phan ra/giady. Ngoai ra, cn drng
don vi 13 curi ki hiéu 12 Ci, ¢6 1Ci = 3.7.10"°Bag.

[VEn do6ng]

Biét céch tinh do phong xa va céc dai luong trong cong thic tinh d6 phong
XL,

S | Néu duoc tng dung | [Th«ng hilu] Dong vi 1a nhitng nguyén tor ma
fi 3 . . P . . A L hit nhén chga cing sé pr«t«n Z
cha c.c Gang v Ngoai cac dong vi c¢é san trong thién nhién, goi la dong vi phéng xa tu U . g P
phang x2. " . - s an S s aa - | (cd crng vb trY trong bfng tuCn
nhién, nguoi ta ché€ tao ra duoc nhiéu dong vi phong xa, goi la dong vi hoan), nhung c6 s6 notron N khac
phang x* nh@n tlo. 86ng vi phéng xa tu nhién va nhan tao cd nhidu gng nhau ’ &
dong rkt ®a ding. Trong v hoc, ngudi ta dua cidc dong vi khic nhau goi 12 '
nguy@n t6 ® nh dEu, vio co thé dé theo ddi su xam nhap va di chuyén clia
nguyén t6 nhit dinh trong co thé ngudi, qua d6 cé thé theo ddi duoc tinh
trtng bOnh IV cfia ¢, c bé phEn trong c- tho.
Trong nganh khdo ¢ hoc, ngudi ta st dung phuong phép x4c dinh tudi
theo luong cacbon 14 dé x4c dinh nién dai ciia cic cd vat géc sinh VEt.
3. PHYIN gNG HXT NHE¢N
ChuEn KT, KN ®nh — ) .
stt TR‘(‘)N:; CI;IUOI\?(?}I/'R"\TH mac @& tho hiOn co tho ciia chugn KT, KN Ghi cho
1 | Néu duoc phan tng | [Th«ng hilu]

hat nhén [a gi.

Phén iing hat nhan 13 qud trinh din dén su bién déi ciia ¢,c_hit nhon.
Phén ting hat nhan chia thanh hai loai :

— Phan dng tu phan rd cia mot hat nhan khong bén vitng thanh hat
nhOn kh c, thi du nhu su phdng x* A — C + D. Trong ®4, A la_hit
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nhon mi, C 13_ht nhén con, D 1a_tia phdng x* (o, B...)

— Ph{n gng trong ®4& cic hat nhan tuong tic véi nhau dan dén su bién

déi ching thanh céc hat khéc.
A+B—->C+D

trong d6. A va B 1a cdc hat twong tic, C va D 14 cdc hat sdn phdm. C,c
hat c6 thé 12 hat nhan hoic c4c hat so cap.

2 | Phdt biéu duoc dinh | [Th«ng hidu]
lu:at ba/o to?? bio Cdc dinh ludt bdo toan trong phdn ting hat nhdn :
toan s6 khei, bfo ] ] ] ) - ] ,
N . . . | « Dinh luat bao toan dién tich : Tong dai s6 cac dién tich cua cic hat
toan dién tich. bao — " R — . N -
toan dong luong va tuong tdc bang tong ®1i se ¢, ¢ ®iOn tich cfia ¢ _c h1t s{n phEm.
bao toan ning luong | ® Dinh luat bao toan s6 nucldon (s6 khdi A) : Trong phan tng hat nhan,
toan phan trong phan | tong s nuclon cla cic hat tuong tic bing téng s6 nuclon cia cic hat
gng ht nhén. s{n phEm.
o Dinh luat bdo toan nang luong toan phin : Téng nang luong toan
phan ciia cdc hat tuong tdc bang tdng nang luong toan phan cia cic hat
s{n phEm.
e Dinh luat bdo toan dong luong :
Vecto téng dong luong clia cdc hat tuong tic bing vecto téng dong
luong ctia cic hat san pham.
3 | Viét _dwoc phuong | [VEn dong]

trxnh_ph{n_gng hit

Viét duoc phuong trinh phan ting hat nhan va tinh dugc niang luong tod

nhOn_ va tinh duoc

ra hay thu vao trong phan ting hat nhan.

ning luong tod ra
hay thu vao trong
ph{n gng h1t nhén.

Gai My 4 VA Mgy, lan lugt 12 tdng khoi lugng cla cdc hat trude phan
ting va sau phan dng.
Nang lugng tda ra hay thu vao cia mot phan tng hat nhan 1a :
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W = (Mg — msau)c2
NOU M, 5. > Msay thi W >0 , ta c6 phéan ting tod nang luong.
NOU M, 5. < Msay thi W <0, ta c6 phan ting thu nang lugng.
Muoén thuc hién phan ting hat nhan thu nang lugng, phai cung cép cho
hé mot nang luong du 16n.
Hai loti phfn gng ht nhOn tof nang lugng la phan tng nhiét hach va
phin gng phon hxch.

4. PHYIN oNG PHECN HTCH

ChuEn KT, KN quy

Stt | DINH TRONG CHUONG mgc ®é th0 hidn c6 th0 cfia chuEn KT, KN Ghicho
trinh
1 | Neéu duoc phén tng | [Th«ng hi0u] Dung notron nhiét (con goi 1a notron
A ~ ~ ~ - ~ re - -~ 3
Dhjm h?;h 1a_gi \ia Phéan tng phan hach 13 phan dng trong d6 mot hat nhan ning vd thanh Cr\]ETgs Lo ®en? nng ci 0,01 e\1/ bn
VLet “f’ch ,mci’t hai manh nhe hon (c6 kh6i luong cing c). Kém theo qud trinh phan | Y22V, tacd phin eng phon hich :
phuong trinh vi du hach. cé mot s8 notron duoc gidi phéng. Qud trinh phan hach c6 thé xay 1 235 Aq Ay vl
v0 ph{n ing nay Py on + U = 51X+ 52X+ kon
: ra theo nhiOu c_ch kh_c nhau. 1 2
Xy, Xy 1a cdc hat nhan ¢6 s6 ~kh6i A
thuéc loti trung bxnh (t6 80 ®0n 160)
va hau hét 12 cdc hat nhan phong xa ;
k 1a s6 hat notron trung binh duoc
sinh ra (cd 2.5). Phan Gng nay tda ra
mot nang luong c¢d 200 MeV dudi
ding ®éng n"'ng ciia c,c hit.
2 | Neu duoc phén g | [Th«ng hifu]

day chuyén Ia gi va
néu duoc cic diéu

e C_c n-tron sinh ra sau mci phOn hich cfia urani (hokc plutoni...) I%i
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kion ® phin gng

c6 thé bi hdp thu, gay ra phan tng phan hach ti€p theo va cit thé su phan

doy chuyOn x{y ra.

hach duoc tiép dién thanh day chuyén. S6 phan hach ting lén rat nhanh

trong mét théi gian rEt ng¥%n, ta ca ph{n gng doy chuyOn.

e Gid st sau modt 1an phan hach, cé trung binh k notron ducc giai phéng
®0n kich thich c_c hit nhen 25U kh_c t1o n®n nh+ng phén hich mfi.

Khi k < 1 ph{n gng phén hich doy chuyOn kh«ng xJy ra.

Khi k = 1 ph{n gng phén hich déy chuyOn x{y ra vii mEt ®é n-tron
khong déi. D6 1a phan dng day chuyén diéu khién duoc.

Khi k > 1 thx dRng n-tron t"ng li®n tdc theo théi gian, dEn tii vo ne
nguyén tit. D6 13 phan Gng day chuyén khong diéu khién duoc.

Ngoai ra, dé& gifm sé n-tron bi mat vi thoat ra ngoai, ddm bao cho ph{n
gng phén hich doy chuyOn x{y ra, thx khi luong cta chit phan hach
(nhién liéu phan hach) phai cé mot gid tri t6i thiéu goi 13 khoi luong t6i
hin.

(e8]

Néu duoc ciac bo

phan chinh cta nha
m_y ®i0n ht nhon.

[Th«ng hilu]

Céc bo phan chinh cua nha mdy dién hat nhan 1a I8 ph{n gng ht nhOn,
chEt t{i nhidt s- cEp, IR sinh h-i, tua bin ph_t ®i0n.

Phin gng phén hich déy chuyOn ti duy trx,_c& @i0u khion, duoc tao ra
trong IB ph{n gng hit nhOn. Nhi?n li0u phon hich trong phCn Iin ph{n
tng hat nhan 13 2°U hokc Z°Pu. 80 ®Im bfo k = 1. trong IR phin gng ht

nhéan ngudi ta ding cdc thanh diéu khién cé chita bo hoac cadimi, 13 cic
chEt cd t_c dong hEp thé minh n-tron théa. Cing vii thanh nhi®n lilu,
trong I8 phfn gng ht nhOn cfn cd chét 1am cham notron (nudc thudng

Qgg,_than chx...)
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5. PHYIN NG NHIOT HXCH

ChuEn KT, KN quy @nh

P

Stt TRONG CHUGONG TRINH mgc ®é thO hiOn cb thO cAa chuEn KT, KN Ghicho
1 | Néu dwoc phén tng | [Th«ng hiou] Phfn eng 2H+ 3H = 5H + In tof ra
nhiét hach 1a gl va | o phan ting nhiét hach Ia phan ting trong dé cc hat nhan nhe hop laj | nang lugng Q = 17,6 MeV/hat nhan
@IOU \klOnw ®0_phin | thanh cdc hat nhan nang hon. Con ngudi mdi chi thuc hién duoc
Ung nay xay ra. i . Py A
= « 8i0u ki0On ®0 phin gng nhilt hich xfy ra la: phiin gng nhilt h*ch dudi dang khong
] Kiém soat duoc (bom H). ]
— MEt ®€ h1t nhOn trong plasma (n) phfi ®f Iin.
— Théi gian duy tr tring th,i plasma (t) & nhilt ® cao (t 50 ®n 100
trilu ®é) phi ®A 1in.
2 | Néu duoc nhitng wu | [Th«ng hidu] Nang luong tod ra bodi cic phan tng

®i0m_clia nang luong
do phfn gng nhilt
hich tof ra

! u @i0m_cfia vilc sfin xuEt ndng luong do phin gng nhidt hich tof ra
la:

— Nang luong to ra trong phan tng nhiét hich rft Iin.

— Nguéan nhi&n 1i0u nhilt hich ca trong thi2n nhi2n déi dao gan nhu 1a
v« tEn.

—_ChEt thi t6 phin gng nhilt hich kh«ng 1am 6 nhiém moi trudng.

nhiét hach dugc goi 1a nang lugng
nhiOt hich.

Ning luong nhiét hach 1a nguén goc
nang lugng ctia hau hét cac sao.
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Chuong Vill. 76 VI M= 80N VI Mo

1. ChuEn kiOn thgc, ki ndng cua chudng trinh
Chfi ®0 Mgc ®¢é cCn @1t ghiché
a) Ht s- cEp. Kiln thgc -
— Néu duoc hat so cip 1a gi va cdc dic trung co ban cua ching.
b) HO MEt Tréi. — Néu duoc tén goi mot so hat so cap.
— Trinh bay duoc su phan loai cdc hat so cap.
¢) Sao. Tinh van. Thién ha. R ) N
= - - — Néu duoc phan hat 1a gi.
ThuyOt Big Bang (V6 na ) . ,
lin). — Néu duoc nhiing dac diém chinh vé cau tao va chuyén dong ctia hé Mat Troi.
— N&u ®uoc sao 1a ¢gi. thi®n ha la gi.
— Trinh bay duoc nhitng nét khdi quat vé su tién hod ctia cdc sao.
— Néu duoc nhiing nét so luoc vé thuyét Big Bang.
2. Huéng dan thuc hién
1. C_CH1T S¥ CEP
ChuEn KT, KN quy
Stt | DINH TRONG CHUONG mgc ®é th0 hidn c6 th0 cfa chuEn KT, KN Ghicho

trnh

-

Néu duoc hat so
cap 1a ¢i va cdc dac
trung co ban cua

[Th«ng hilu]

e Ht 5= cEp, con goi 1a cdc hat co ban,_1a céc hat c6 kich thude va khdi luong
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chong.
Néu duoc tén goi
mét sé hlt s- cEp.

nh& h-n h1t nhOn nguyan t6. Ch¥%ng hin nhu électron, protdon, notron, mézon,

muy«n, pikn.
e Cic dic trung co ban cta hat so cap 1a khéi luong nghi, dién tich, spin,
théi gian séng trung bxnh.

e Mét sé ht s- cEp 1a ph«t«n (), @lectron (e”). p«zitron (e*), pr«t«n (p),

n-tron (n), n=trin« (v).

Trinh bay duoc su
phOn loti ¢ _c hit s=
cEp.

[Th«ng hilu]
Su phdn loai cdc hat so cdp theo khoi luong nghi tang dan :

a) Photon (Iuong tir dnh sdng) c6 my=0.
b) Lept«n gdm c_c hit nhil : @lectron, muy«n (u*, w).

900) m,, gdm hai nham : m3z«n  va mézon K.

d) Barion, gdm céc hat c6 khdi luong bing hoic 16n hon khoi luong proton.
C4a hai nham barion 14 nuclon va hipéron cuing véi cdc phan hat cfia chéng.

Tap hop cdc mézon va cac barion ¢d tén chung 1a hadron.

Neéu duoc phan hat

1a gi.

[Th«ng hilu]
PhCn Iin c,c_hat so cap déu tao thanh cip, méi cdp gém hai hat ¢c6 khoi

luong nghi my_nhu nhau, con moét s6 dic trung khéc thi ¢6 tri s6 bing nhau
nhung trdi ddu. Trong mdi cip ¢6 mot hat vd phan hat ctia ht na.

Pozitron 12 phan hat cua électron
¢6 dién tich 1a e, antiproton 1a phan
h1t cfia pr«t«n, c6 dién tich 1a -e,...
Tuong tic cta cdc hat so cip co
th0 dEn_®n_sinh_hofc hul mét
ckp hit — ph{n h, vi du nhu qud
trnh hiy ckp hokc sinh ckp chia
électron va pdzitron :

e +e —y+y (hu ckp)
y+y—e +e (sinhchp)
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2. MAT TREI. HO MAT TRéI

Stt

ChuEn KT, KN quy @nh
TRONG CHUGONG TRINH

mgc ®é th0 hidn c6 thO cfa chuEn KT, KN

Ghiché

=

Néu duoc nhiing dac

@i0m chinh v0 cEu

tao va chuyén dong

chia h0 MEt Tréi.

[Th«ng hilu]

e He Mat Troi bao gém Mt Trdi & trung tam hé va 13 thién thé duy nhét néng
s,.ng, tdm hanh tinh 16n va céc tiéu hanh tinh, trong ®4 da s6 cdc hanh tinh ¢6
th0 ¢ c¢_c vO tinh chuyOn ®ng xung quanh. Ngoai ra, trong h0 MAt Tréi cBn
cé c,c sao chei, thi®n thich,... Cic hanh tinh, theo thi tu tir Mat Troi ra xa la
Thuy tinh, Kim tinh, Trdi P4t. Hoa tinh. Moc tinh, Thd tinh, Thién Vuong
tinh, Hai Vuong tinh. Xung quanh mdi hanh tinh c¢6 cic vé tinh. Mat Trdi va

céc hanh tinh déu quay quanh minh né va déu quay theo chiéu thuan (trir Kim

tinh). Toan bo hé Mit Troi quay quanh tam Thién Ha ctia ching ta.

o MEt Troi duoc cau tao gdm hai phin : quang cdu va khi quyén. Nhiét do bé
mét cfia nd 12 6000 K. Khoi luong Mit Troi 16n hon khéi luong Trdi Dat
333000 ICn, ci 1,99.10¥ kg (khoi lwong Trii Pat 5.98.10% kq). MEt Tréi lign
tuc bitc xa nang luong ra xung quanh. Luong nang luong bic xa cua Mat Troi
truyOn vu«ng gac tii mét ®-n vb diln tich ¢_ch nd mét ®-n vb thi®n v'n trong
mot _don vi thdi gian goi 12 hing s6 Mat Troi H. C,c phbp ®o cho gi, tr
H = 1360W/m’ T6 ®&, ta_suy ra cong sudt bic xa cia Mat Troi la
P = 3,9.10® W. Su bic xa ctia Mit Troi duoc duy tri 12 do trong 18ng M#Et
Tréi lu«n xy ra c_c ph{n gng nhilt hich.

e Tr_i 8Ft chuyOn ®ng quanh MEt Tréi theo mét quii ®1o trRn. Troc quay chia
Tr.i 8Et hp vii ph,p tuyOn cfia m&t phiing quii ®o mét géc 23°27". Tr i §Et
ding phang cCu, b_n kinh xich ®%o0 b»ng 6378 km, b_n kinh hai cuc 1a 6357
km, khoi luong riéng trung binh 13 5520 kg/m?,

o Mit Trang 14 vé tinh clia Trdi Dét, chuyén dong xung quanh Trii Dat.

e Sao chai chuyOn ®éng quanh MEt Tréi theo nh+ng quii ®0 elip rEt diit. Sao

Khofing ¢, ch 150.10°%m duoc
l1ay lam don vi do d¢ dai trong
thién van goi la don vi thién
v'n (@vtv).
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chai ca kich thude va khoi luong nhod, duge cEu t1o béi ¢ c chEt d0 béc h-i.

Khi chuyOn ®éng 1% gCn MEt Tréi, sao chai chbu t c ®éng cfia _p suEt _nh

s.ng MEt Tréi n®n bb "th&i" ra, tao thanh cdi duoi.

3. SAO. THIEN HA

Stt

ChuEn KT, KN quy ®&nh
TRONG CHUONG TRINH

mgc ®é thO hiOn cb thO cfia chuEn KT, KN

Ghicho

=

Néu duoc sao 1a gi.

[Th«ng hilu]

e Sao 1a mot khoi khi néng sdng nhu Mat Troi. Khoi luong cdc sao
nam trong khodng tir 0.1 dén vai chuc lan (da s6 5 lan) khoi luong Mt
Tréi.

8a sé c_c sao é trong tring th_i &n
dinh. Ngoai ra cd cic sao dac biét nhu
sao bi0n quang (trong @4 ca sao @«i),
sao mii, sao siu mii, punxa, sao
notron. Ngoai ra trong hé thong cic
thién thé con c6 16 den va tinh ven.

[[IS)

Trinh ___bay _ duoc
nh+ng nbt kh i qu.t
v0 st tidn ho_ cfia
C,C sao.

[Th«ng hilu]

Cic sao duoc céu tao tr mot ddm "may" khi va bui. PDdm may nay vira
quay vira co lai do tdc dung cua luc hap dan va sau vai chuc nghin
n"m, vEt chEt dCn dCn tEp trung & gi+a. tao thanh mot tinh van day.
Ngoi sao dugce hinh thanh & trung tOm tinh vOn._Sao ti€p tuc co lai va
nang dcn, do trong IBng sao xfy ra phin @ng nhilt hich,_va tré thanh
sao néng sdng. Khi "nhién liéu" trong cic sao can kiét, sao bién thanh
c.c thi2n th0 kh_c. C c sao ca khéi luong ¢ Mat Trdi c6 thé "song"
tii 10 t0 n”m, sau d6 bién thanh sao trit traing. Cic sao c6 khdi luong
16n hon Mat Troi (tix 5 1an trd 1én) thi chi song duoc khoang 100 triéu
niam va bién thanh sao kénh do, sau d6 bién thanh sao notron hokc Ig
®en.

lw

Néu duoc thién ha
1a g

[Th«ng hilu]

o Thién ha 13 mot hé théng sao g6m nhiéu loai sao va tinh van. Téng s6

C6 3 loai thién ha chinh : thién ha
xo¥%n éc, thién ha elip, thién ha khong
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sao trong mot thién ha ¢ thé 1én dén vai tram ti.

®nh hinh (hay thién ha khong déu).
Duong kinh céc thién ha c& 100 000
n"m . nh s,ng. Toan bo cic sao trong
moi_thién ha déu quay xung quanh
tam thién ha.

Thi®n ha cta ching ta, trong dé c6 hé
MEt Tréi, cd ding hxnh xo%n éc,
duong kinh 100 000 nam anh sang va
¢ khoi luong khoang 150 ti 1an khoi
luong Mat Troi.

4. THUYOT BIG BANG

Formatted: bai, Space Before: 12
pt, After: 0 pt

Stt

ChuEn KT, KN quy @nh
TRONG CHUONG TRINH

mgc ®é thO hidn cb thO cfia chuEn KT, KN

Ghiché

-

Néu duoc nhiing nét
so luoc vé thuyét Big

[Th«ng hilu]
V0 trd b¥%t ®Cu d-n né t5 mét "@i0m kx db", 16c tui

Bang.

va bdn kinh clia vii tru 1a s6 khong. Sau ®8 vo trd
dan nd rat nhanh. Cic nuclon duoc tao ra sau 1 gidy.
Ba phot sau, xuft hidn c_c hit nhén nguy2n t6 @Cu
ti¥n. Ba tr'm nghxn_n"m sau mii xuft hidn c c
nguy@n t& ®Cu tien. 80n ba_tridu n"m sau mii xuEt
hién cdc sao va thién ha. Hién nay, vO tr6 ®ang é
tudi 14 ti nam, nhiét d6 trung binh 13 2.7 K.

e Vi tru dan n6 : Cic thién ha dang chay ra xa hé Mit
Troi, t6c do chay ra xa cua thién ha ti 1& v§i khoang céch
d giita thién ha va chiing ta (®nh luEt Hip-b-n) :

v =Hd
voi H 12 mot hing s6 goi 13 h»ng sé Hip-b-n, H =
1,7.10° m/(s.n"m nh s_nq).

e Biic xa "nén" vii tru : d6 12 biic xa duoc phét ra dong déu
t6 mai phia trong vii tru va tuong Gng vdi bitc xa phat ra tir
vEt c8 nhilt ®é khofng 3 K.

T1i théi ®i0m 10 ** s sau vo n& Iin, vii tru c6 kich thudc
khofng 10~%° m, nhiét do 1a 10%? K vi khoi luong riéng 1a

10% kq/cm3 va vil_tru tran ngap boi cdc électron, notrino,
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va quac.

Thuyét Big Bang chua giai thich hét cic su kién trong vii
tru va dang dugc cdc nha vat Ii thién van phét trién va bo
sung.

170




1. Chuong trinh gido duc phé thong mén Vat 1i. Bo Gido duc va Pao tao.

2.S.ch gi,o khoa VEt I 1ip 12. Nhiéu tac gid. Nha xuat ban Gi_o doc Viot Nam.
3.S.ch gi,ovien VEt If ITp 12. Nhiéu tic gia. Nha xudt ban Gi_ o doc Vilt Nam.
4. Tai lieu bbi dudng gido vien mon Vat 1f 16p 10, 11,12. Nhilu t_c gif.
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Chbu tr_ ch nhidm xuEt bin :

Chii tch H8QT ki2m Tang Gi,m ®c Ng« TrCn _ i
Pha Tzng Gi, m ®&c ki®m Taeng bi2n tEp nguyOn quy thao

T6 chifc bdn thdo va chiu trach nhiém néi dung :

Phé Vu trudng phu trich Vu Gido duc Trung hoc nguyOn h¥li ch©u
Gidm d6c CTCP Dich vu xuét ban Gido duc Ha Noi phan kO th _ i
Bi2n tEp néi dung :

PHAM DINH LUONG - ®¢ thb bich li2n

Trinh bay bia :
LUU CHI PONG

Séabfnin:
PHAM DINH LUONG - ®¢ thb bich 1i2n

chObfin :
CONG TY CO PHAN THIET KE VA PHAT HANH SACH GIAO DUC

Nha xuét ban Gido duc Viét Nam — Bo Gido duc va Pao tao giit quyén cong b6 tdc pham.

HUGNG DAN THUC HIEN CHUAN KiOn thec, kin 'ng
m«n vEE 1Y 1Tp12

S ®'ng ki KHXB : M- sé:

In xong va nop luu chiéu thang... nam 2010
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