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HUGNG DAN CHUAN BI THI VA THI TRAC NGHIEM MON VAT LY

I. CHUAN BI KIEN THUC LA QUAN TRONG NHAT
C6 thé n6i d6i vé6i hinh thic thi tric nghiém khach quan, phin chuén bi kién thiic 12 quan trong nhat, c6
thé néi 1a khau quyét dinh: “C6 kién thic 13 c6 tat cd”, con viéc lam quen vdi hinh thiic tric nghiém 12 hét siic
don gian. Hoc sinh nén dung 99% thoi gian cho chuén bi kién thifc va chi cdn 1% lam quen véi hinh thic thi
trac nghiém.
1. Cau trac nghiém dugc st dung 1a loai cau trac nghiém nhi€u lua chon, day 1a loai cau tric nghiém gém 2
phan:
Phdn md dadu (cdu dan): Néu noi dung van dé va cau hoi phai tra 10i.
Phdn thong tin: Néu cdc cau tra 16i dé gidi quyét van dé. Trong cac phuong an nay, chi ¢6 duy nhdt mot
phuong 4n ding, hoc sinh phai chi ra dugc phuong én ding do.
Trong nhitng nam gan day s& st dung loai cau trac nghiém c6 4 lua chon: A, B, C va D va c6 duy nhat mot
phuong 4n ding. Cac phuong dn khac dugc dua vao c6 tac dung “gay nhiéu” d6i véi thi sinh.
2. Noi dung cau triac nghiém c6 thé 1a 1y thuyét hodc bai toén.
3. Dé thi gobm nhiéu cau, rai khip chuong trinh Vat ly 16p 12, khong c6 trong tam, do d6 can hoc toan bo noi
dung ctia chuong trinh mon hoc (Theo hudng dan 6n tap ctia Bo gido duc va dao tao), khong duoc bd qua mot
ndi dung nao, tranh dodn “tu”, hoc “tu”. Tuy nhién khong phai 1a hoc thuoc long toan bo cac bai 1y thuyét,
thuoc ting cau ting chit nhu trong viéc thi tu luan truée day. Hoc dé thi tric nghiém phai hiéu ki noi dung cdc
kién thiic co ban, ghi nhé nhitng dinh luat, dinh nghia, nguyén 1y, cong thitc, tinh chéit, tng dung co ban ... Phai
nam vitng ki nang giai cdc dang bai tap trong séch gido khoa va sach bai tap.
4. Mot so loai cau tric nghiém mon vat ly thuong gap:
a. Cadu ly thuyét chi yéu cau nhdn biét.
Day 1a nhitng cau tric nghiém chi yéu cau thi sinh nhan ra mot cong thitc, mot dinh nghia, mot dinh
luat, mot tinh chat, mot tng dung ... da hoc.
Vidu (Dé TSDH 2009): Budc séng 1a khoang cach giita hai diém
A. trén cing mot phuong truyén séng ma dao dong tai hai diém d6 nguoc pha.
B. gin nhau nhit trén cing mot phuong truyén séng ma dao dong tai hai diém d6 cing pha.
C. gan nhau nhit ma dao dong tai hai diém d6 cung pha.
D. trén cing mot phuong truyén séng ma dao dong tai hai diém do cuing pha.
PP: Do6i véi nhitng cau trac nghiém loai nay, sau khi doc xong phan dén thi sinh cin doc ngay tat ca cdc phuong
4n trong phén lua chon dé nhan ra phuong 4n diing.
Tu vi du ndy cho thdy dé chuén bi thi tric nghiém van phai hoc thudc va nhd kién thic co ban chi khong
phai chi don thuin “hiéu 12 d0” nhu mot s6 ngudi van 1Am tudng.
b. Cdu ly thuyét yéu cdu phdi hiéu va vin dung duoc kién thitc vao nhitng tinh huong mdi:
Day 1a nhitng cau tric nghiém doi hoi thi sinh khong chi nhé kién thiic ma phai hi€u va van dung duoc
kién thitc vao nhitng tinh hudng cu thé.
Vi du (Pé TSDH 2009): Mot mach dao dong dién tir LC i tudng gém cudn cam thuan do tu cam L va tu
dién c6 dién dung thay d6i duoc tir C1 dén C2. Mach dao dong nay c6 chu ki dao dong riéng thay d6i
duoc.

A. tir 47,[LC, dén 47.[LC, . B. tir 27,/LC, dén 27,[LC,
C. tir 2,/LC, dén 2\[LC, D. tir 4\/LC dén 4,[LC,

Khi tim 10i giai, néu chi nhd cong thic tinh chu ki dao dong clia con 1ac 10 xo T = 27+ LC thi chua du, phai
hiéu dugc méi quan hé dinh lugng giita cac dai lugng c6 mit trong cong thitc thi méi tim dugc phuong 4n ding.
PP: Véi loai cau nay, néu c6 yéu cdu tinh toan don gian nhu vi du trén thi sau khi doc xong phan dan, khong
nén doc ngay phéan lua chon ma nén thuc hién céc phép tinh dé tim phuong én trd 10i, sau d6 méi so sanh
phuong 4n clia minh véi céc phuong 4n trong phin lua chon clia cau tric nghiém dé quyét dinh phuong én can
chon.
c. Bai todn:

Khiéc véi cdc bai todn trong dé tu luan, trong cau tric nghiém thuong 12 nhitng bai toan chi cén tir dung
1 dén 2 hodc 3 phép tinh, cong thitc 1a c6 thé tim ra ddp so6.
Vi du (Pé TSPH 2009): Mot con lac 10 xo gom 10 xo nhe va vat nho dao dong diéu hoa theo phuong
ngang vdi tin s6 goc 10 rad/s. Biét rang khi dong nang va thé€ nang (moc & vi tri can bang cua vat)
bang nhau thi van toc clia vat ¢6 do 16n biang 0,6 m/s. Bién do dao dong cuia con lac la

A.6cm B. 6\/5 cm C.12cm D. 12\/5 cm
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PP: Vi loai cau tric nghiém nay sau khi doc xong phéan din, néu doc ngay phan lua chon thi rit c6 thé c6 mot
ddp s0 sai “hdp dan” thi sinh, lam anh hudng dén céch giai cling nhu céch tinh todn cta thi sinh va s& dan dén
lam sai cau trac nghiém. Do vay nén ti€n hanh theo quy trinh sau:

- Doc dau bai todn trong phan dan.

- Gidi bai todn dé tim dap so.

- So sdnh dép s6 tim dugc vGi cac ddp so cé trong phan lua chon.

- Chon phuong éan ding. . . )
II. HUONG DAN LAM BAI KIEM TRA, THI BANG PHUONG PHAP TRAC NGHIEM

O day chi néu mot s§ diém co ban vé cdch 1am bai tric nghiém mon vat ly:

1. Céan chudn bi but chi, bit muc (bi), got but chi, tdy, may tinh va déng ho dé theo dai gid 1am bai. Nén dung
loai bt chi mém (2B dén 6B), khong nén got dau biit chi qud nhon, diu bit chi nén dé det, phang dé c6 thé
nhanh chéng t6 den 6 tra 10i. Khi t6 den 6 da chon, cin cim biit chi thang diing dé to6 dugc nhanh. Nén c6 vai
but chi di got sdn dé du trit khi lam bai.
2. Dimng bao gio nghi dén viéc mang “tai liéu” vao phong thi hodc trong cho vao su gitp dd cta thi sinh khac
trong phong thi, vi cic dé c6 hinh thitc khac nhau va rat dai, méi cau chi c6 hon mot phut dé tra 10i nén phai tan
dung toan bo thoi gian méi lam kip.
3. Khi nhan dé, cin kiém tra xem: dé thi c6 du so cau trac nghiém nhu da ghi trong dé khong, noi dung dé cé
dugc in rd rang khong(Cé tir nao thi€u chit, mat nét khong ...). T4t ca cdc trang c6 ciing mot ma dé khong.
4. Khi 1am timg cau trac nghiém, thi sinh c4n doc ki ndi dung cua cau trac nghiém, phai doc hét tron ven mdi
cau tric nghiém, ca phan dan va 4 Iva chon A, B, C, D dé Iva chon mot phuong 4n ding va dung biit chi to kin 6
tuong tng véi cac chit cdi A hodc B, C, D trong phi€u tra 10i tric nghiém.
5. Lam dugc cau trac nghiém nao thi sinh nén dung but chi to ngay 6 tra 10i trén phi€u tra 10i trdc nghiém, tuong
ing vdi cau trac nghiém d6. Tranh 1am toan bo céac ciu cta dé trén gidy nhdp hodc trén dé thi r6i méi to vao
phiéu tra 161, vi dé bi thi€u thoi gian, t6 voi vang dan dén nham 1an! Trdnh viéc to 2 6 trd 1én cho mot cau trac
ngiém vi trong trudng hop nay s& cau d6 khong duoc cham va s& khong c6 diém.
6. Thoi gian 1a mot thir thach khi lam bai tric nghiém. Thi sinh phai hét siic khan truong, tiét kiém thoi gian,
phdi tap trung cao, van dung kién thic, ki nang dé nhanh chéng quyét dinh cau tra 16i ding.
7. Nén dé phiéu tra 10i trac nghiém phia tay cAm but (thudng 12 bén phai), dé thi tric nghiém phia kia (bén trai),
tay trai gilt & vi tri cau trac nghiém dang lam, tay phai do tim s6 cau tra 10i tuong tng trén phi€u tra 10i trac
nghiém va khi c6 phuong 4n ding thi to6 ngay vao 0 tra 16i dugc lua chon (trdanh t6 nham sang dong cta cau
khéc).
8. Nén bat ddu 1am bai tir cau trdc nghiém s6 mot. Lan lugt “luét qua” khd nhanh, quyét dinh 1am nhiing cau
cam thdy dé va chic chén, dong thoi dédnh dau trong dé thi nhitng cau chua lam duge. Lan lugt thuc hién dén
cau trac nghiém cu6i cung trong dé. Sau d6 quay trd lai gidi quyét nhitng cau tam thoi bo qua. Khi thuc hién
vong hai nay ciing hét siic khan truong: nén lam nhitng cau tuong d6i dé hon, mot 14n nita bo qua nhiing cau khé
dé giai quyét trong dot thit ba, néu con thoi gian. Khong nén danh qud nhiéu thoi gian cho mot cau nao dé, néu
chua giai quyét duoc ngay thi nén chuyén sang cau khac, trdanh dé xdy ra tinh trang “mac” & mot cau ma bo qua
co hoi gianh diém & nhitng cau hoi khdc trong kha niang ctia minh & phia sau.
9. Khi lam mot cau tric nghiém, phai ddnh gid dé loai bd ngay nhitng phuong 4n sai va tap trung can nhéc céc
phuong 4n con lai phuong dn nao ding. Thong thuong trong 3 phuong dn nhiéu s&é c6 mot phuong an rat dé
nhdm véi phuong 4n ding 1a khé phan biét nhét. Do vay céan loai ngay hai phuong dn sai dé nhan thdy, khi d6
néu phai lya chon trong hai phuong dn thi x4c sudt s€ cao hon (tang tit 25% 1én 50%). Can chi y c6 trong cac
cau hoi phan bai tap, ¢6 nhitng cau khong nhat thiét phai tinh todn véan c¢6 thé chi ra duoc phuong 4n diing néu
tinh tdo loai di cdc phuong 4n sai.
10. C6 ging tra 10i tat ca cdc cau triac ngiém cla dé thi d€ c6 co hoi gianh diém cao nhat; khong nén dé trong
mot cau nao khong tra 16i.
11. D€ tranh so suét khi lam bai mon Vat Iy, khong sa vao “biy” clia cac phuong an nhiéu va chon dugc ding
cau cn chon, can luu y:
- Doc that ki, khéng bo sét mot tix nao ciua phdn ddn dé c6 thé nam that chac noi dung ma dé thi yéu cau tra
1oi.
- Khi doc phan dén can dac biét chd y cdc tir pha dinh nhu “khong”, “khéng ding”, “sai” ...
- Doc ca 4 phuong 4n lua chon, khong bé mot phuong dn nao. Hét stc tranh tinh trang vira doc xong mot
phuong an thi sinh cam thay ding va dimg ngay khong doc ti€p cac phuong én con lai.
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CHUONG I: DAO PONG CO

I. CAC LOAI DAO PONG

1. Dao dong: 1a chuyén dong lap dI lap lai quanh vi tri can bang (Thudng 1 vi tri cha vat khi ding
yén).

2. Dao dong tuan hoan: Dao dong cua vat goi 1a tudn hoan néu sau nhitng khoang thoi gian bang
nhau (Goi 1a chu ky) vat trd lai vi tri cii theo huéng cil.

3. Dao dong diéu hoa:

a. Pinh nghia: Dao dong diéu hoa 1a dao dong trong d6 1i do cua vat 1a mot ham cos (hodc sin) cla
thoi gian.

- Phuong trinh: X = Acos(ot + @) (1)

+ x : Li do dao dong, 1a khoang céch tir goc toa do (VTCB) dén vi tri clia vat tai thoi diém t dang xét
(cm). Gidtri: —A<x < A.

+ A: Bién do dao dong, 1a 1i do cuc dai, 1a hiang s6 duong. Bién do cang 16n nang luong dao dong cang
16n. Nang lugng cua vat dao dong diéu hoa ti 1& véi binh phuong cta bién do. Bién do A phu thudc
kich thich ban dau.

+ o: Tan s6 goc cua dd (rad/s), ® 1a hiang s6 duong. Dac trung cho su bién thién nhanh cham cua cac
trang thdi cia dao dong diéu hoa. Tan s6 gic cua dao dong cang 16n thi cédc trang théi cia dao dong
bién déi cang nhanh. o phu thuoc dic tinh clia hé dao dong. Biét o ta tinh dugc chu ky T va tin so f:

- Chu ki T: La khoang thoi gian ngén nhat dé vat trd lai vi tri cii theo huéng cii, n6 ciing 1a thoi
gian dé vat thuc hién duoc 1 dao dong toan phan.

2n t . . . . e
T= ® =n (trong d6 n 1a s6 dao dong toan phan vat thuc hién trong thoi gian t)

Pon vi cua chu ki 1a giay (s).

- Tan s6 f: La s6 dao dong toan phan thuc hién dugc trong 1 giay. Pon vi 1a Héc (Hz).

+ (ot + @) : Pha cha dao dong tai thoi diém t dang xét. Pha clia dao dong 1a c6 thé duong, am hoic
bang 0. N6 cho phép x4c dinh trang thdi dao dong tai mot thoi diém t nao do.

+ @: Pha ban diu ctia dao dong (rad). ¢ 12 hing s6 c6 thé duong, am hodc bing 0. Dung dé x4c dinh
trang thai ban dau cua dd. ¢ phu thudc viéc chon mdc thoi gian.

Chu y: Dao dong diéu hoa Ia trudng hop riéng cta dao dong tuan hoan, dao dong tuan hoan cé thé
khong diéu hoa.

b. Van téc cua vat dao dong diéu hoa:
v=X"=-0Asin(ot + @) = ®Acos(ot + ¢ +71/2) (2)
=> |V| e = ®A 6 VTCB. |v|;, = 0 & vi tri bién.
=> So sanh (1) va (2) thdy v ciing bién déi diéu hoa véi tan s6 goéc ® nhung luon nhanh pha % SO vOi X va
rit ra hé thiic doc 1ap thoi gian:
oA = 02x? + v2
Chii ¥ : v luon cing chiéu véi chiéu chuyén dong, vat chuyén dong theo chiéu duong thi v > 0, theo
chiéu am thi v < 0.
c. Gia toc cua vat dao dong diéu hoa:
a=v =x"" =-w’Acos(ot + @) = ®*Acos(®t + ¢ + ) = -’X 3)
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=> |a|,,, = ®*A & vi trf bién, |a|,;,,= 0 & VTCB
=> a ludén hudng vé vi tri can bang

=> So sanh (1) va (2) va (3) thdy a luon nhanh pha 7 so vdi x (tiic 1a nguoc pha x), a luon nhanh pha % SO

2
X LA ek A A s s a
v6i v. Tir (2) va (3) ¢6 he thic doc 1ap thoi gian: @A = — +V°
®

d. Co nang (nang lugng) cta vat dao dong diéu hoa: W=W, + W, = %ma)2 A = (W) = (W)

max max

= const
Véi W, = %mvz = %ma)2 A'sin®(wt+ @) = Wsin® (ot + @)

W, = %ma)zx2 = %ma)2 A cos’ (wt+ @) = Wcos” (ot + @)
Chu y: Dao dong diéu hoa ¢6 tin s6 goc 1a o, tan so f, chu ky T thi dong nang va thé€ nang bién thién
vGi tAn s6 goc 2m, tan sO 2f, chu ky T/2. Néu cho goc thé nang & VTCB thi co nang bing dong niang
cuc dai (6 VTCB) hoac bang thé€ nang cuc dai (& vi tri bién).
- Khoang thoi gian gitta hai 14n lién ti€p dong nang bang thé€ nang 1a T/4.
- Pong nang va thé niang trung binh trong thodi gian nT/2 ( neN’, T 1a chu ky dao dong) la:
w1,
—=—m’ A
2 4
e. Tong hop dao dong diéu hoa:
* D¢ léch pha giita hai dao dong cung tan so:
X, = A;sin(ot + @,) va X, = A,sin(ot + @,)
+ D9 léch pha giita dao dong x, so v6i x,: Ap =@, - ®,
Néu A > 0 < ¢, > ¢, thi x, nhanh pha hon x,.
Néu Ap <0 < o, < @, thi X, cham pha hon x,.
+ Cac gia tri dac biét ctia do léch pha:
A@ =2kn v6i k € Z : hai dao dong cuing pha
Ap = (2k+1)m v6i k € Z : hai dao dong nguogc pha

Ap=Q2k+1) g v6i k € Z : hai dao dong nguogc pha

* Tong hop hai dao dong diéu hoa cung phuong cing tin so:
X, = A,cos(ot + @,) va x, = A,cos(ot + ¢,)

dugc mot dao dong diéu hoa ciing phuong ciing tn s6 x = Acos(ot + ).

Trong d6: A = A + A +2AAcos(p, — )
Asing, + A sing,
Acosg, + Acos,

* Néu Ap =2k 7 (x,, X, cung pha) = Ay, = A, + A,
* Néu Ag = (2k+1) 7 (X, X, nguoc pha) = Ay, = A, - A
=]A -A] SA<SA+A,

Chu y: Khi da viét dugc phuong trinh x = Acos(ot + @) thi viéc xac dinh van toc, gia téc cua vat giong
nhu v6i mot dao dong di€u hoa binh thuong.
* Truong hop tong hop nhiéu dao dong diéu hoa ciing phuong cing tan s6 x,; X,;...; X,

tan g = Vi voi o <9 <@, (néu g <)

X=X, +X,+ ...+ X, =Acos(wt+ ¢ )
Tim bién do A : chi€u xudng truc ox: A, = Acosp, + Acosp, +...+ Acosp,

Chi€u xuong truc oy: A, = Asing + Asing, +...+ Asing,
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=> Bién d¢ dao dong téng hop: ~ A=,/A’+ A’

A

Pha ban ddu cla dao dong téng hop:  fgp = o

Chu y: Téng hop hai dao dong diéu hoa cung phuong, cling tin s6 ciing c6 thé d4p dung trudng hop
tong quat trén.

- Ngoai phuong phap trén, néu A, = A, = A c6 thé cong luong gidc sé tim duoc phuong trinh dao dong
tong hop:

X+ % = Acos(wt+ @, )+ Acos(wt+@,)= 2Acos@ cos(wH%j

- C6 thé truc ti€p v& gidn do véc to dé€ thu duoc két qua.

MOT SO DANG BAI TAP VE DAO PONG PIEU HOA:
Dang 1: Tinh thoi gian dé vt chuyén dong tiv vi tri x, dén x,:

B,: V& duong tron tam O, ban kinh A. v& truc Ox nam ngang huéng sang phai va truc A vuong géc
véi Ox tai O.

B,: X4c dinh vi trf tuong tng clia vat chuyén dong tron déu: Khi vat dao dong diéu hoa & x, thi vat
chuyén dong tron déu & M trén dudng tron. Khi vat dao dong diéu hoa & x, thi vat chuyén dong tron
déu & N trén dudng tron.

B;: Xdac dinh géc quét

Géc quét 1a @ = MON (theo chiéu nguoc kim dong ho)

St dung céc kién thitc hinh hoc dé tim gi4 tri clia ¢ (rad)

B,: Xac dinh thoi gian chuyén dong
t=2 véi o 12 tan s6 goc cua dao dong diéu hoa (rad/s)
®
Dang 2: Qudng duong vt di duoc tix thoi diém t1 dén t2.
x = Acos(ot + @) ‘{XQZACOS(%HD) . C A
) 1Z] ) (v, va v, chi can xac dinh dau)

v =—oAsin(ot + @) v, = —oAsin(wt, + @)
Phan tich: t,—t,=nT+ At (n eN; 0< At < T)
Quang duong di dugc trong thoi gian nT 1a S, = 4nA, trong thoi gian At 1a S,.
Quing duong téng cong 1A S=S, + S,
Chuy : + Néu At=T/2 thi S, =2A

+ Tinh S, bing cdch dinh vi trf x,, X, va chiéu chuyén dong cua vat trén truc Ox

+ Trong mot s6 trudong hop c6 thé giai bai toan bang céch st dung méi lién hé giita dao dong
diéu hoa va chuyén dong tron déu sé& don gian hon.

Xéc dinh: {

+ Toc do trung binh cua vat di tu thoi diém t, dén t,: v, =—— v6i S 1a quang duong tinh nhu

» 4
trén.
+ Quang duong di trong 1 chu ky luon 1a 4A; trong 1/2 chu ky luon 1a 2A
Quang duong di trong 1/4 chu ky 1a A khi vat di tir VTCB dén vi tri bién hoac ngugc lai.
Quiang duong di tir x =0 dén x=+ A/2 va ngugc lai luon 1a T/12
Quang duong di tir x =t A/2 dén x=+ A va nguoc lai luon 1a T/6

Dang 3: Bai todn tinh qudng duong lon nhdt va nho nhdt vit di duoc trong khodng thoi gian 0 <
At <T/2.

- Vat c6 van toc 16n nhat khi qua VTCB, nho nhat khi qua vi tri bién nén trong cing mot khoang
thoi gian quang duong di duoc cang 16n khi vat & cang gan VTCB va cang nho khi cang gan vi tri bién.
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- Sit dung moi lién hé giita dao dong diéu hoa
va chuyén dudng tron déu. Mo 2T N
- Goc quét Ap = mAt.
- Quang duodng 16n nhat khi vat di tr M, dén
M, d6i xting qua truc sin (hinh 1)

S = 2A sin%

- Quang dudng nho nhét khi vat di tir M, dén
M, d6i xting qua truc cos (hinh 2)
Ag Hinh 1 Hinh 2
SMH = 214(1 - COST)
Chu y :: + Trong truong hop At > T/2

Tach At:n§+Af
p T
trong d6 ne N*;0<At'<5

. T
Trong thoi gian 115 quang duong ludn la 2nA

Trong thoi gian At’ thi quang duong 16n nhét, nho nhat tinh nhu trén.
+ Toc do trung binh 16n nhat va nho nhat cua trong khoang thoi gian At:

S S, .
_ s N .7/ £, . . A
Viorex = Atx va v, = Altn VOl Sy Syin tinh nhur trén.

Dang 4: Viét phuong trinh dao dong diéu hoa
+ Budc 1: Viét phuong trinh dang tong quét: x = Acos(ot + ¢)
+ Budc 2: Xac dinh A, o, ¢

*Tinhwa)zz_ﬂ:27[f: V;zax: azmx :‘a1mx|
VA v

max

T A A
2 . .
* Tinh A: A= (lj 4P = /2_5 _ Vome _ aIsz _ chieu dai quy dao _ . —1.
w k w w 2 2

) e _ . x=Acos(wt, + @)
* Tinh ¢ dua vao diéu kién dau: lac t = t, (thuong t, = 0) . =@
v=—0Asin(wt, + @)

Chuy :  + Vat chuyén dong theo chiéu duong thi v > 0, nguoc lai v < 0
+ Trudce khi tinh @ can xac dinh rd ¢ thudc géc phan tu thit may cta duong tron luong gic
(thuong lay -7 << < 7)
* Chuyén dang sin => cos va nguoc lai:
+ Déi thanh cos: - cosoa = cos(al + 7)

+ sino = cos(a. ¥ m/2)
+ Daéi thanh sin: + coso. = sin(a + 7/2)
- sino. = sin(a + )
Dang 5: Tinh thoi diém vt di qua vi tri dd biét x (hodc v, a, Wt, Wd, F) lan thit n
* Giai phuong trinh lugng giac 18y cac nghiém cua t (V6i t > 0 = pham vi gia tri cia k )
* Liét ké n nghiém dau tién (thuong n nho)
* Thoi diém thi n chinh 1a gid tri 16n thit n
Chii y :+ Dé ra thudng cho gia tri n nho, con néu n 16n thi tim quy luat dé suy ra nghiém thd n
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+ C6 thé giai bai todn bing cach sir dung moi lién hé giita dao dong diéu hoa va chuyén dong
tron déu
Dang 6: Tim 56 ldn vdt di qua vi tri dd biét x (hodc v, a, W, W, F) tir thoi diém t, dén t,.

* Giai phuong trinh lugng gidc dugc cac nghiém

*Tut, <t<t,= Pham vi gia tri ctia (Vi k € Z)

* Téng s6 gi4 tri cha k chinh 1a s6 14n vat di qua vi tri d6.
Chui y : + C6 thé giai bai todn bing cach sir dung méi lien hé gitta dao dong diéu hoa va chuyén dong
tron déu.

+ Trong mdi chu ky (moi dao dong) vat qua moi vi tri bién 1 1an con cdc vi tri khdc 2 1an.
Dang 7: Tim li dé, véin toc dao dong sau (truéc) thoi diém t mot khodng thoi gian At. Biét tai thoi
diém t vdt c6 li do x = x,.

PP:
* Tl phuong trinh dao dong diéu hoa: x = Acos(wt + ¢) cho X = x,
Lay nghiém ot + ¢ = o v6i 0< @ <7 Gng v6i x dang gidm (vat chuyén dong theo chiéu am
viv<0)
hodc ot + @ = - o ing vé6i x dang tang (vat chuyén dong theo chiéu duong)
* i do va van toc dao dong sau (trudc) thoi diém do At giay la
X = Acos(toAt+a) hos X = Acos(twAf—-a)
{ v=—wAsin(twAt+a) oHe { v=—wAsin(twAt—a)

Dang 8: Dao dong co phuong trinh ddc biét:
* x =ax Acos(ot + @) v6i a = const
Bién do 1a A, tan s6 goc 1a o, pha ban dau ¢
x la toa do, x,= Acos(mt + @) la li do.
Toa do vi tri can bang x = a, toa d0 vi tri bien x =a £ A
Vantocv=x"’=x,,glatoca=v’ =x"=x,”
Hé thitc doc lap: a = -w’x,

A=x +<£>2

* x = a+ Acos’(ot + ¢) (Ha bac va bién déi)
Bién do A/2; tan s6 géc 2w, pha ban dau 2.

4. Dao dong tit dan:
- Pinh nghia: 1a dao dong c6 bién do giam dan theo thoi gian.
- Nguyén nhdn: Nguyén nhan 12 do ma séat cia moi truong 1am tiéu hao co nang cta con lic, 1am co
nang chuyén dan thanh nhiét ning. Ma sat cang 16n, dao dong s& tat din cang nhanh.
- Ung dung: Trong giam xd6c, cic thiét bi déng cira tw dong ...
Chii y: Mot con lic 10 xo dao dong tat dan véi bien do A, hé s6 ma sat u .
* Quang duong vat di dugc dén lic dung lai la:

oA
2umg 2ug
* D¢ gidm bien do sau méi chu ky 1a: AA= 4“% _dng
@

A Ak ‘A
* S6 dao dong thuc hién dugc: N=—=——= @
AA 4umg 4ug

* Thoi gian vat dao dong dén lic ding lai: (Néu coi dao dong tit dan c6 tinh tuan hoan vdi chu ky

T:‘z_”)
(4]

A= ]\/'T'zﬂ—@4

dumg 2ug
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5. Dao dong duy tri:

- Dinh nghia: 1a dao dong duoc duy tri biang cach giit cho bién do khong d6i ma khong lam thay déi
chu ki dao dong riéng.

- Nguyén tac duy tri dao dong: Cung cap nang luong ding bang phan nang lugng tiéu hao sau moi
nta chu ky.

6. Dao dong cuong birc, cong hudng.

- Dinh nghia: Dao dong cudng biic 12 dao dong chiu tdc dung cha 1 luc cudng bitc tudn hoan. Biéu
thic luc cudng buc cé dang: F = F, cos(owt + @).

- Ddc diém:

+ Bién do: Dao dong cudng biic ¢6 bién do khong doi.

+ Tén s6: Dao dong cudng bic c6 tdn sO bang tan sd cua luc cudng biic.

+ Bién do: Dao dong cudng bic c6 bién do phu thudc vao bién do cta luc cudng bic, ma sat va
do chénh léch giira tan s6 clia luc cudng biic va tan so riéng ctia hé dao dong. Khi tin s6 cta luc cudng
buc cang gan tan so riéng thi bién do dao dong cudng biic cang 16n.

- Hién tuong cong huong: 1a hién tuong bién do cua dao dong cudng bic ting dén gia tri cuc dai khi
tan s6 (f) cua luc cudng biic bang tan s6 dao dong riéng (f,) clia hé.

=> Hién tugng cong hudng xay ra khi: f = f, hay ® = @, hay T =T,

Véi f, o, T va f,, o,, T, 1a tan s@, tdn s6 goc, chu ky cua luc cudng biic va cta hé dao dong.

IL. CON LAC LO XO:
* Cau tao: Vdt ndng m gan vao mét 1o xo cé do cing k ¢ 3 tu thé:

- Nam ngang:
k m k m
- Thdng ditng:
m
k
: Z
- Theo mdt phdng nghiéng:

I\%%\

* Pieu kién xét: Bo qua ma sat, luc can, bo qua khéi lugng ctia 10 xo (Coi 10 xo rat nhe), xét trong gidi
han dan héi ctia 10 xo. Thudng vat niang coi la chat diém.
Cau hoi 1: Tinh todn lién quan dén vi tri cdn bang:
Goi: Al 1a do bién dang cua 10 xo khi treo vat & vi tri can bang
1, 12 chiéu dai tu nhién cua 10 xo
1oz 12 chiéu dai cua 10 xo khi treo vat & vi tri can bang
O vi tri can béng:
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+ Con lac 10 xo ndm ngang: Lo xo chua bién dang. Al=0, I =1,
+ Con l4c 10 xo thing ding: O VTCB 16 xo bién dang mot doan Al
Co: P=F, =>mg=k. Al
leg=1,+ Al
+ Con lic 10 xo treo vao mat phing nghiéng géc « :
O VTCB 1d xo bién dang mot doan Al
Co: P.sina =F, =>mgsina =k. Al
leg=1,+ Al

Cau hoi 2: Con ldc 1o xo dao dong diéu hoa. Tinh:

- Tan s6 goéc: @ = ﬁ;
m
- Chuky: 7' =27, /% ; Con lac 10 xo thang dimng: 7=27x /A_] :
g
N o Al
Treo vao mat phang nghiéng: 7'=27x :
gsina

Chii y: Goi T, va T, 1a chu ki clia con lac khi 1an luot treo vat m, va m, vao 10 xo ¢6 do cing k

Chu ki con lic khi treo cdm, vamy: m=m, + m, 1a | T>= T+ T, |, vdo vat khéi lugng m = m; — m,

(m, >m,) dugc chuky |T>= T - T, |,

- Tan so: f:lzﬁzL L3

T 2z 27 \m
Cau hoi 3: Tim chiéu dai lo xo khi dao dong
+ Chiéu dai & vi tri can bang: [, =1, + Al

+ Chiéu dai cuc dai 10 xo khi dao dong: [, =1, + A
+ Chiéu dai cuc tiéu khi 10 xo dao dong: [, = 1,— A
= lCB = (lmin + lmax)/z; A= (lmax - lmin)/2

+ O vi trf ¢6 1i do x , chiéu dai 10 xo 1a: [ = [, %[ A

Chi y: Trong mot dao dong (mot chu ky) 10 xo nén 2 lan
va gidn 2 lan

Khi A< Al : Thoi gian 10 xo gian 1 1an 12 thoi gian ngdn nhat dé )
vatditirvit x,=-(4/—A) dénx, =A. nen
Khi A >Al (Vi Ox huéng xuéng) nhu hinh
- Thoi gian 10 xo nén 1 1an 12 thoi gian ngén nhét dé vat di
trvit x, =-Al dén x, = -A. A gian
- Thoi gian 10 xo gidn 1 1an 1a thoi gian ngén nhat dé vat di
trvi tri X, = -4/ dén x, = A v
X 4
Hinh a (A <A)) Hinh b (AX> Al)

Cau hoi 4: Tinh dong ndng, thé ndng, co ndang.

- Thé nang: E, = %kx2

11
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- Dong nang: E, = %mv2

- Conang clia con lac 10 xo: |[E=E, +E,=E, .. = B4, = %kA2 = %msz2 = const |.
Chi y: Dong nang va th€ nang bién thién diéu hda cliing chu ki T’ = ; , cing tan s6 f” = 2f hodc tan s6
goc =2 ®
Cau hoi 5: Tinh luc tong hop tdic dung lén vit (Luc kéo vé hay luc hoi phuc):
Cong thiic: F,, = ma = -kx = -mo’x
Do lon: E, = rn.|a| = k.|x| m: kg, a: m/s’, k: N/m, x: m
F, ... =mo’ A=kA &vitrbién
F. =0 & VICB
Pdc diém: * L luc gay dao dong cho vat.
* Luon hudng vé VTCB

* Bién thién di€u hoa cling tan s6 véi li do
Cau hoi 6: Tinh luc dan hoi (la luc dua vdt vé vi tri 1o xo khong bién dang), ciing la luc ma 1o xo
tac dung lén gid do, diém treo, lén vdt.
Téng quat: F,, = k.do bién dang
* Véi con lac 10 xo ndm ngang thi luc kéo vé va luc dan héi 12 mot (vi tai VTCB 10 xo khong bién
dang)
* Vi con lac 10 xo thing ditng hoac dat trén mat phang nghiéng (Vat & phia dudi)
+ Do 16n luc dan héi c6 biéu thic:
* Fy, = k|Al + x| v6i chiéu duong huéng xuong
# F, = k|/Al - x| v6i chiéu duong hudng lén
+ Luc dan héi cuc dai (luc kéo): Fyy, = k(Al + A) (ldc vat & vi tri thap nhét)
+ Luc dan hdi cuc tiéu:
#* Néu A < Al = Fy, = k(Al - A)
*Néu A > Al = F,,;, = 0 (Itc vat di qua vi tri 10 xo khong bién dang)
Cau hoi 7: Mot 10 xo ¢6 do ciing k, chiéu dai / dugc cat thanh cac 10 xo ¢6 do ciing k,, k,, ... va chiéu
dai tuong tng 13 7,, L, ... Tinh k,, K,y ...
Ta c6: I=1+1L+..
K=kl =kl = ...
Cau hoi 8: Ghép lo xo:

... 11 1 N .. <
* Noi ti€p: —=—+—+... = clng treo mot vat khéi lugng nhu nhau thi: T = T,> + T,’

k &
N JUR ” 1 1 1
* Song song: k =k, + k,+ ... = cung treo mot vat khoi lugng nhu nhau thi: — = —+—+...
, r T L
III. CON LAC PON:

* Cau tao: Vdt ndng m gan vao mot soi ddy cé chiéu dai l.

* Piéu kién xét: Bo qua ma sét, luc can, day khong gian va rat nhe, vat coi 1a chat diém.

1. Tan s6 goc: w:\/g; chu ky: T=2—7T=27r\/z; tan so: f:l=£=L £
/ 0] g T 27 27\ 1
Chii y: Tai mot noi, chu ky dao dong diéu hoa ctia con lac don khi thay d6i chiéu dai:
Goi T, va T, 1a chu ki cua con lac ¢6 chiéu dai 1, va 1,
+ Con lac c6 chiéu dai la1=1, + I, thi chu ki dao dong la: | T = T+ T, |

+ Con lac c6 chiéu dailal=1, -1, thi chu ki dao dong 1a: | T>= T} - T, |
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2. Luc kéo vé (hoi phuc):
. S 2
F=-mgsina =—-mga = —mg7 =-—mw"s
3. Phuong trinh dao dong:
s = S,cos(ot + @) hodc a = a,cos(ot+ @) véis=al, S = a,!
= v=5" =-0Ssin(ot + @) = -0l a, sin(ot + @)
= a=Vv =-0'Scos(ot + @) = -0l a,cos(ot + P) = -0’s = -0’ al
Luu y: S, dong vai tro nhu A con s dong vai tro nhu x
4. He thuc doc lap:
*a=-0s=-00/

FE =S

*al=a’ +—

gl
5.Conang: W = Vg -1m ¢ =lmg]052 L wire?
2 27 7 2T 2 ’

- Co nang: W=W,+ W,
2

+ Thé nang: W, =mgh =mgl(1 - cosa) (=mg/ % ,néu a nho)

2
+ Pong nang : W, = mTV

- O vi tri bién : W =W, =mgh, véih,= 7(l-cosa,)
, mv,’ , ; :
-OVTCB: W =Wy = "5 V6iv,lavan toc cuc dai.
. mv’
- O vi tri bat ki : W =mgl(1 - cosa) + 5~

- Van t6c cha con lac khi qua VICB: v, = \/ 2g 1 (1 - cosay)

- Van toc cta con lac khi qua vi tri ¢6 goc léch o : v = \/ 2g 1 (cosa - cosay)

-Luc cangday: T=mgBcosa —2cosa )
Chii y: Khi con lac don dao dong vdi a,, bat ky. Co nang, van toc va luc cing cua soi day con lac don:
W = mgl(1-cosa,); V> = 2gl(cosa —cosa ) va T = mg(3cos o — 2cos & ;)
8. Tinh thoi gian dong ho chay nhanh (cham) trong mot ngay dém:
* Xdc dinh xem dong ho chay nhanh hay cham:
- Viét cong thiic tinh chu ki T khi dong ho chay ding.
- Viét cong thic tinh chu ki T” khi dong ho chay sai.
Lap ti s6 T
ap T
Néu % > 1 thi dong h6 chay cham (d6ng hd dém giay sur dung con lic don)

1

Néu % < 1 thi déng ho chay nhanh
* Tinh thoi gian dong ho chay nhanh (chdm) trong mét ngay dém (24h = 86400s):

13
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r=86400‘1—1 (s)
T
R 2
Chiy:-Odocaoh: g'=g | ——
y C g =4 [R+[1j

-0 do sau d: g'= go.(ﬂj
R
- Chiéu dai phu thudc vao nhiét do: 1 = 1,(1 + a t) 1,: Chiéu dai & 0°C
9. Khi con ldc don chiu thém tdc dung ctia luc phu khong doi:
* Luc phu khong doi thuong la:
- Luc quéan tinh: F=—ma,dolénF=ma ( FT a)
Luu y: + Chuyén dong nhanh dan déu a2 7T v (v ¢6 huéng chuyén dong)
+ Chuyén dong cham déan déu a T4 v
- Luc dién trudng: F=gFE, do lon F=[qE (Néuq> 0 = FTT E; con néu q<0=
FNE)
- Luc ddy dcsimét: F = DgV (Fluf)ng thang ding huéng 1én)
Trong d6: D la khoi lugng riéng cta chat 1ong hay chat khi.
g la gia toc roi tu do.
V 1a thé tich clia phan vat chim trong chat 10ng hay chét khi do.
Khi d6: P'= P+ F goi 12 trong luc hiéu dung hay trong luc biéu kién (c6 vai trd nhu trong luc P)

_" _ - E . 1a . A~ N .- . A~ N . 2 ..
£g'= g+— goi la gia toc trong trudong hiéu dung hay gia toc trong truong bieu kién.
m

Chu ky dao dong cua con lac don khi d6: 7'=2x /i'
g
* Cdc truong hop thuong gap:
* F ¢6 phuong ngang:

+ Tai VTCB day treo léch v6i phuong thang diing mot géc c6: tan o =£

+ g'=,/g2+(£)2

* Fcé phuong thang ding: Tai VTCB day treo van cé phuong thing diing.
+Néu F huéng xuong thi g'= g+£
m

+Neu F huonglenthi g'= g— 2
m
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CHUONG II: SONG CO VA SONG AM

L. SONG CO
1. Pinh nghia: La dao dong lan truyén trong mot moi trudng.
Chi y: - S6ng co khong truyén dugc trong chan khong.

- Mot dic diém quan trong ctia séng 1a khi séng truyén trong mot moi trudng thi cic phan tir
clia mai trudong chi dao dong quanh vi trf can bang clia chiing ma khong chuyén doi theo séng. Chi ¢6
pha dao dong cua chiing dugc truyén di.

2. Cac loai song:
- Séng ngang: Phuong dao dong cua cdc phan t cua moi trudng vuong géc vGi phuong truyén
séng. VD: Séng truyén trén mét nudc.
Chu y: Séng ngang chi truyén dugc trong chét ran va trén bé mait chat 16ng.
- Séng doc: Phuong dao dong clia cdc phan tir ciia moi trudng trung véi phuong truyén séng. VD:
Séng am.
Chu y: Séng doc truyén dugc ca trong chat ran, chat 1ong va chat khi.
3. Cac dai luong dac trung cho song:
* Chu ky T, tdn so f, bién do A cua song: 1a chu ky, tan s6, bién do dao dong chung cta céc phan tir
vat chét khi ¢6 séng truyén qua va biang chu ky, tin s6, bién do clia ngudn séng.
* Toc do truyén song: La toc do truyén pha dao dong (khac véi téc do dao dong ctia cdc phan tir vat
chat).
* Budc song: 1a khoang cach giita hai diém gin nhat trén cing mot phuong truyén séng dao dong
cing pha. Budc séng ciing 1a quang dudng ma séng truyén duoc trong mot chu ky.
Cong thiic: A=vT=v/f
Trong d6: A: Budc song;
T (s): Chu ky cua song;
f (Hz): Tan s6 cua song
v: Toc do truyén song (c6 don vi tuong ting v6i don vi ctia A) r_XH_,XH
Chu y: Giita n dinh (ngon) séng c6 (n — 1) budc séng.
4. Phuong trinh séng . . .
Tai diém O: u, = Acos(ot + @) N O M X
8 (0]
Tai diém M cdch O mot doan x trén phuong truyén song.
* Séng truyén theo chiéu duong cta truc Ox thi

v

t
Uy = Aycos(ot + @ - a)f) = Aycos(ot + ¢ - 2;;%) =AMCOS27,(F + ¢ _%)
Vv
* Séng truyén theo chiéu am cua truc Ox thi

uy = Aycos(ot + ¢ + a)f) = Aycos(ot + ¢ + 2%%) = AMCOS27Z'(% +0 +%)
v
5. Do léch pha giira hai diém M, N cach nguén O mét khoang x,= OM, x, = ON
_ il x|
v A
Néu 2 diém dé nim trén mot phuong truyén séng va cdch nhau mot khoang x thi:

A

X X
Ap=w—=2r—
¢ v A

Luu y: Don vi cua x, x,, X,, A va v phdi tuong itng voi nhau
II. SONG AM
1. Pinh nghia: S6ng am I nhitng séng co truyén trong cdc moi trudng ran, 1ong, khi. Nguén am Ia
cac vat dao dong phat ra am.
- Séng am truyén dugc trong cdc moi trudng ran 1ong va khi, khong truyén duoc trong chan khong.
2. Phan loai:

- Am nghe duoc (gay ra cam gidc am trong tai con ngudi) 12 séng co hoc ¢6 tin s6 trong khoang tir 16
Hz dén 20000 Hz. f< 16 Hz: s6ng ha am, f> 20000 Hz: s6ng siéu am.
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3. Cac dac trung vat ly cna am:
- Am c6 ddy du céc dac trung cia mot séng co hoc
- Vdn téc truyén dm: phu thuoc vao tinh dan hoi, mat do va nhiét do clia moi trudng: vz, > Vigng > Vighs-
Chu y: Khi séng am truyén tir moi trudng nay sang moi truong khac thi van téc va budc séng thay
déi. Nhung tan s6 va do d6 chu ki clia séng khong déi.
. A W _ P
- Cuong doé dm: l=—=—
tS S
Trong d6: W (J), P (W) la nang luong, cong suat phat &m ctia nguén
S (m®) 1a dién tich mat vuong géc véi phuong truyén am (véi séng cdu thi S la dién tich
mdit cdu S=4 7 17)

2
Chu y: Néu nang luong dugc bao toan: W = /.S, = 1,.5, => % = % = (ij
L
2 1

1
- Mitc cuong do am:

(B =1g-L Hoac 1(dB=10.1g~
1, 1,

V6il, = 10" W/m® & f = 1000Hz: cudng do am chuin (Cudng do am chuén thay ddi theo tin so).
L
Cha y: Tu cong thic L = IOIg[i =>7=1,10"
0

AL=1L,—1, :lOlg%

1
- Do thi dao dong am (Phé ciia dm):

Mot nhac cu khi phat ra mot am ¢6 tan so6 f (Goi 1a Am co ban hay hoa &m thit nhat) thi dong thoi
cling phat ra cac hoa am c6 tan so 2f, 3f, 4f, ... (Goi la cac hoa am tht hai, thit ba, thi tu ...). Bién do
céc hoa am ciing khac nhau. Téng hop do thi dao dong cta tit ca cdc hoa am clia mot nhac am ta dugc
d6 thi dao dong ctia nhac am d6. D6 thi khong con 1a dudng sin diéu hoa ma 1a mot dudng phic tap cé
chu ky.

4. Cac dac trung sinh 1y cua am:
- D6 cao: gin lién véi tan s6. Am c6 f cang 16n thi cang cao, f canh nho thi cang trdm.

- Do to: gan lién v6i mitc cudng do am

- Am sdc: gan lién v6i d6 thi dao dong ciia am

III. GIAO THOA SONG

1. Dinh nghia: La su t6ng hop cla hai séng két hop trong khong gian, trong d6 c6 nhitng chd bién do
séng téng hop duoc tang cuong hay bi gidm bét.

* Song két hop: Do hai nguon két hop phat ra. Hai nguon két hop 1a 2 nguon dao dong cuing phuong,
cung chu ky (Téan s6) va c6 hiéu s6 pha khong d6i theo thoi gian.

2. Giao thoa cta hai séng phdt ra tix hai nguon séng két hop S,, S, cich nhau mot khodng 1:

Xét diém M cdch hai nguén lan luot d,, d,

Phuong trinh séng tai 2 nguon u, = Acos(27z fi+@,) va u, = Acos(27 fi+@,)

Phuong trinh s6ng tai M do hai s6ng tir hai nguén truyén téi:

u,, =Acos(2r fi— 27:% +@,) va u,,, = Acos(2x fi— 27:% +¢,)

Phuong trinh giao thoa séng tai M: u,, = u,,, + u,,,

UMZZAOOS ﬂu_,_% oS zﬁﬁ_”a’l+dz+¢1+¢2
A 2 y) 2
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Bién do dao dong tai M: 4\4:2A‘oos(7z%+%j v6i Ap=p,— @,
Chu y: * So cuc dai: —l+%<k<+l+% keZ)
A 2r A 2z
w56 cuc tidn: —L—L482 p o L 1 A0 g
2 A 2 2z

1. Hai nguon dao dong cung pha (hai nguon dong bo) (Ap=¢,—¢p, =0)

* Piém dao dong cuc dai: d,— d, = kA (keZ) (Tap hop la ciac dudng hypebol va dudng trung truc
noi 2nguon). A = 2A.
S6 duong hodc s6 diém (khong tinh hai nguén): —é < k<§

* Piém dao dong cuc tiéu (khong dao dong): d, — d, = (2k+1)§ (keZ). (Tap hop la cdc dudng
hypebol). A = 0.

S6 dudng hoic so diém (khong tinh hai nguon): —ﬁ —% <k< z[ —%
2. Hai nguon dao dong nguoc pha:(Ap=¢, —@, =7)
* Piém dao dong cuc dai: d,—d, = (2k+1)% (kez)
S6 duong hodc s6 diém (khong tinh hai nguén): —é —% <k< é - %
* Piém dao dong cuc tiéu (khong dao dong): d,— d, = kA (keZ)

S6 dudng hoic so diém (khong tinh hai nguon): _E[ < k<é
Chu y: V6i bai todn tim s6 dudong dao dong cuc dai va khong dao dong giita hai diém M, N céch hai
nguon lan luot 1a d,y,, d,y, din, don
bat Ady, = d,y,- dyy 5 Ady = d - dyy va gid st Ady, < Ady,.
+ Hai nguon dao dong cuing pha:
- Cyc dai: Ady; < kA < Ady
- Cuc tiéu: Ady, < (k+0,5)A < Ady
+ Hai ngu6n dao dong nguoc pha:
- Cuc dai:Ad,, < (k+0,5)A < Ady
- Cuc tiéu: Ady, < kA < Ady
So gia tri nguyén clia k thod man cac biéu thic trén 13 s6 dudng can tim.
IV. SONG DUNG
1. Pinh nghia: 1a séng c6 cac nit va bung c6 dinh trong khong gian.
* Nguyén nhdn: Song dimg la két qua clia su giao thoa gitta song tGi va song phan xa, khi song téi va
song phan xa truyén theo ciing mot phuong. Khi d6 séng t6i va séng phan xa la séng két hop va giao
thoa tao séng dung.
Chu y:
- Pau c6 dinh hoac dau dao dong nho 1a niit song.
- Pau tu do 1a bung séng
- Hai di€ém do6i xing v6i nhau qua nit séng luon dao dong nguoc pha.
- Hai diém doéi xing v6i nhau qua bung séng luon dao dong cling pha.
- C4c diém trén day déu dao dong vdi bien do khong déi = nang lugng khong truyén di
- Khoang thoi gian gitta hai 1an sgi day cang ngang (cic phan tir di qua VTCB) la nira chu ky.
- Bé rong 1 bung 1a 4A. A 1a bién do song t6i hodc séng phan xa.
2. Piéu kién dé c6 song dimg trén soi day dai I:

X A
* Hai dau 1a nit séng: /= 1(5 (ke N')
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S6 bung s6ng = s6 b song = k
S6 nit séong =k + 1

. A
* Mot dau 1a nit séng con mot diu 12 bung séng: /= (2k+ I)Z (ke N)

S6 b6 song nguyén = k
S6 bung s6ng = s6 nut song =k + 1

3. Phuong trinh song dung trén soi day AB (vdi ddau A ¢ dinh hodc dao dong nho la niit séng)

* Pau B ¢6 dinh (ndt séng):

Phuong trinh séng t6i va séng phan xa tai B: u, = Acos2rz f# va u'y, =—Acos2rx fi= Acos(2r fi—r)
Phuong trinh séng téi va séng phan xa tai M cach B mot khoang d 1a:

u,, = Acos(2rx fi+ 27[%) va u',, = Acos(2x fi— 271'%— )
Phuong trinh séng dung tai M: u,, =u,, +u',,

d T d T
u, =2Ac0s(2r—+—=)cos(2x f1——) =2 Asin(2x —)cos(2x f1——
M ( P 2) ( 2) ( /1) ( 2)

Bién do dao dong ctia phan tir tai M: A, = 2A‘cos(27r%+%)‘ =2A

d
sin(27z —
(”/1)‘

* Pau B tu do (bung séng):
Phuong trinh séng t6i va song phan xa tai B: u, =u', = Acos2r f#
Phuong trinh séng téi va séng phan xa tai M cach B mot khoang d 1a:

u,, = Acos2rx fi+ 27[%) va u',, = Acos(2r fi— 27[%)
Phuong trinh séng dung tai M: u,, = u,, +u',,

u,, = 2A00s(27r%)00s(27z 1)

Bién d¢ dao dong cuia phan turtai M: A4, =2 A

d
cos(2z —
( /1)‘

Chu y: Vi x 1a khoang cach tr M dén dau nit song thi bién do: 4, =2 A4

X
sin(27z —
o2}
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CHUONG III: DONG PIEN XOAY CHIEU

1. Cach tao ra dong dién xoay chiéu:

+ Nguyén tdac: Dua trén hién tugng cam tng dién tix (La hién tuong khi c¢é su bién thién cia ti thong
qua mot khung day kin thi trong khung xudt hién mot sudt dién dong cdm iing dé sinh ra mot dd cam
ung)

+ Cdch tao: Cho khung day dan dién tich S, c6 N vong day, quay déu véi tan s6 géc  trong tir trudng
déu B (B Ltruc quay) . Thi trong mach c¢6 dong dién bién thién di€u hoa véi tin s6 géc o goi la

dong dién xoay chiéu (ddxc).

Ti thong glii qua khung day ctia may phat dién @ = NBScos(wt +¢) = ,cos(ot + @)
Véi @, = NBS la tir thong cuc dai, N 1a s6 vong day, B 1a cam tng tlr cua tur truong, S 1a dién tich cua
vong day, o = 2nf

Suat dién dong trong khung day: e = ®NSBcos(ot + ¢ - %) = E cos(ot + ¢ - %)

V6i E, = ®NSB la sudt dién dong cuc dai.

Chu y: Khi khung day quay mot vong (mot chu ki) thi dong dién chay trong khung doi chiéu 2 Ian.
+ Biéu thitc dién dp tirc thoi va dong dién tirc thoi:
u=Ujos(ot + @,) va i =I,cos(wt + @,)

Trong d6: i 1 gi4 tri cudng do dd tai thoi diém t; I, > 0 12 gia tri cuc dai clia i; o > 0 12 tn s6 goc; (wt
+ ¢,) 1a pha ciia i tai thoi diém t; @, 1a pha ban dau cta dd.

u 12 gid tri dién 4p tai thoi diém t; U, > 0 1a gid tri cuc dai clia u; o > 0 12 tin s6 géc; (ot + ¢,)
12 pha ciia u tai thoi diém t; @, 12 pha ban dau cua dién 4p.

Vé6i @ =@, — ¢, 1a do léch pha ctia u so véi i, c6 —%S(/)S%

- Cac gid tri hiéu dung:

+ Cuodng do hiéu dung clia ddxc 1 dai luong c6 gid tri biang cudng do cia mot dd khong déi, sao cho
khi di qua cung mot dién trd R, trong cing mot khoang thoi gian thi cong suat tiéu thu ctia R boi dd
khong déi 4y bang cong sudt tiéu thu trung binh clia R bsi ddxc néi trén.

+ bién ap hiéu dung ciing duoc dinh nghia tuong tu.

+ Gia tri hiéu dung bing gid tri cuc dai cua dai lugng chia cho V2.
U,
uv=—>2 ,;, I=—%Y ; E=-"2%
NN 2
2. Dong dién xoay chiéu i = I,cos(2nft + @,)
* Mdi gidy doi chiéu 2f 14n
* Néu pha ban dau ¢, = 0 hoac ¢, = & thi chi giay dau tién
ddi chiéu 2f-1 lan.
3. Cong thirc tinh thoi gian den huynh quang sang trong mot chu ky
Khi dat dién ap u = Ucos(ot + ¢,) vao hai dau bong den, biét den chi sang 1én khi u > U,.
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Ar=22 Vi coshp =21, (0<Ap<72)
@ U,

4. Dong dién xoay chiéu trong doan mach R, L, C néi tiép.
* Poan mach chi ¢ dién tré thudn R: u, cang pha véi i, (p= @,— ¢.=0)

I:g Vél[():%
R

Luu y: Dién tr& R cho dong dién khong ddi di qua va c6 /7 :%

* Poan mach chi c6 cuon thudn cam L: u, nhanh pha honila 712, (p= @,— ¢.= m2)

[=£ va 1 4 v6i Z; = oL la cam khang

L L
Luu y: Cudn thuan cam L cho dong dién khong déi di qua hoan toan (khong can trd).
* Poan mach chi cé tu dién C: u. cham pha honila m2, (p= @,— ¢, = -72)

U U 1
I=— va I, =—2 v6i Z.=—— la dung khén
0TS = C g g

C C
Luu y: Tu dién C khong cho dong dién khong d6i di qua (céan trd hoan toan).
* Doan mach RLC khéng phdn nhdanh

Z=\R+(Z,- 2.y 2 U=\JU2+(U,~U.)* = Uy =[Uzx+(U,, ~ Uy.)

. Z,—Z, R . &« T
;SInQ@ = ;008 =— VOl —— < @< —
@ @ 7 5 ® >

ZL_ZC

tan @ =

1
+KhiZ, >Z hay o> = ¢ > 0 thi ¥ nhanh pha hon ;
L c nhay \/L_C o p

1
+KhiZ, <Z.hay o< = ¢ < 0 thi # cham pha hon i
VLC '
1
+KhiZ, =7Z-.hay o =—— = ¢ =0 thi u cung pha véi i.
NLC

Lic d6 IMang goi 1a hién tugng cong hudng dong dién

Chii y: - Néu mach gém nhiéu dién tro:
+Mac no6i tiép: R=R +R, +...
+ Mic song song: L i+L
Rl R2
- Néu mach gém nhiéu tu dién:
+ Mic song song: C=C,+C, +...
1

Z A LA 1 1
+ Mac noi ti€p: —=—+—+...
c C C,

+ +...

111
—=—t—
c C G

5. Cong suat toa nhiét trén doan mach RLC:
P = Ulcosp = I’R.
6. Hé s6 cong suat:

P R U,
COSe=yr=z= U

- Cong sudt tiéu thu ctia doan mach phu phuoc vao gid tri clia cos@, nén dé stt dung c6 hiéu qua dién
nang tiéu thu thi phai tang hé s6 cong suat (nghia 12 ¢ nho). Bing cdach mac thém va mach nhitng tu
dién c6 dién dung 16n. Qui dinh trong cac co s& st dung dién cosp > 0,85.
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Chu y: + V6i mach LC thi cosg = 0, mach khong tiéu thu dién! P=0
7. Nhiét luong toa ra trén mach (Pién nang tiéu thu) trong thoi gian t:
Q=A=Pt vdi A tinh bang J, P tinh bang W, t tinh bang s.

8. Cong huong dién:

1
I=1l,,. o 2 =2 < ol=— & o =—F1r—

max a)C (—LC
Chu y: Khi c6 cOng hudng dién thi:

. u . - . §
- dd dat cuc dai 1, = R Vacong suat tiéu thu dat cuc dai P, = R

-uctng pha véii: ¢ =0, ¢, = ¢,
-U=UR; UL=UC

R
- COsQ =7 =1 =>R=7Z

9. Poan mach RLC c¢é L thay doi:

. 1
a. Zmin’ Imax’ URmax’ UCmax’ URcmax’ Pmax’ Cos % C]:IC dal’ Ug Cl\ll’lg pha uAB: ZL = ZC => L= ZC
w
UJR + 7 R+
b U, =Y~ "2C khi 7 =2 TZc
(&
. . 1101 1 2
c. V6iL =L, hoac L =L, thi U, c6 cung gié tri thi U, khi —=—(—+—)= L= 245
zZ, 2 Z[1 ZL2 L+

Chiu y: R va L méc lién ti€p nhau

Z. AR + 7.
d. Khi Z, =—=< > S thi Upppe = 2R

e AR+ 2 -z,

10. Poan mach RLC c6 C thay ddi:

* Khl C= 2 thi IMax = URmax; PMax
o L
2 UJR + 7.
ckhi 2~ B gy, SR
f R
*# Khi C = C, hoac C = C, thi U, c6 cung gid tri thi Ug, khi
LI P B I <}
Z. 2 Z. Z 2
Z,+\AR + Z. . )
*Khi Z,=~—* Ethi Uppppy = 2R Chu y: R va C mac lién ti€p nhau
2 VAR + 72 - 7,

11. Mach RLC ¢6 o thay doi:

. 1 ~ ~ ’ ~ 4 LN L
*Khi o= ﬁ thi I,, = Ugimaxs Puax €ON Uy oy Luew ¥: L va C mac lién ti€p nhau

2U.L

#Khi o= =
c R RVALC-RC
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* Khi a):l,/£—£ thi U, = 2U.L
Nc 2 RJALC- RC

* V61 o = o, hodc ® = o, thi I hodac P hoac Uy ¢6 cuing mdt gia tri thi 1, hodc Py, hodc Ugy,,,

khi
ow=\oo, =>tansé =11
12. Cac bai tap vé cong suat:
a. Néu R, U = hing s6. Thay doi C, L hoic @
RU’
CR+(Z,-2.)

u* .
P =—khiZ =7
R L C

max

b.Néu U, C, L, @ = hing s6. Thay déi R.
2
Ap dung bt dang thitc Cauchy cho: P, = ;]—R khiR=|Z, - Z,

c. Mach R, L, C khi R bién ddi c6 hai gid tri R, R, déu cho cong suat P<P__ :
RU’®
P=— v -=>P.R*-U’R+P(Z,-Z.) =0
R +(ZL _ZC)

2
Theo dinh Iy Viet: R + R, :U?;RI.RZ =1z, - Z,|

* Hai doan mach RILICI va R21.2C2 cung u hodc cung i c6 pha léch nhau Ag:
Z, -7 Z, -7

b8 va tan g, = 2

Véi tang, = TQ (gia stt @, > @,)

tan @, —tan ¢,

Co,—@,=Ap = =tanA@

1+ tan ¢, tan ¢,
Truong hop dac biét Ae = nt/2 (vuéng pha nhau) thi tang, tang, = -1.
13. Mady phdt dién xoay chiéu mét pha:
- Hoat dong dua trén hién tuong cam tng dién tir, bién co nang thanh dién nang.
- Cdu tao gébm 3 bo phan :

+ B0 phan tao ra tir trudong goi 1a phan cam : La 1 vanh tron trén gan cdc nam cham mac xen ké noi
ti€p nhau.

+ B0 phan tao ra dong dién goi 1a phan iing: La khung day
+ B0 phan dua dd ra ngoai goi 1a bo gép: Gom 2 vanh khuyén va 2 chéi quét
- Trong cdc mdy phat diéen:  Roto la phan cam ;  Stato la phan ing.
- Trong mdy phat dién cong suat nho:
Roto (b phan chuyén dong) 1a phén ting ;

Stato (bd phan diing yén) 1a phan cam.
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- Tan s6 dong dién do mdy phat phat ra :
np 7, N < ~ ~ 4 ~ 9 7
f= 60 - Véi p la so cédp cuc, n la so6 vong quay cua roto/phuit.

=np . VGipla so cap cuc, n 1a s6 vong quay cua roto/giy.
- Tu thong glri qua khung day cua mdy phat dién @ = NBScos(mt +¢) = @ cos(ot + ¢)
V6i @, = NBS 1a tir thong cuc dai, N 1a s6 vong day, B 1a cam tng tir clia tir truong, S 1a dién tich
ctia vong day, o = 2nf

- Suat dién dong trong khung day: e = ®NSBcos(wt + ¢ - %) = E cos(ot + ¢ - %)

V6i E, = ®NSB la suét dién dong cuc dai.
13. May phat dién xoay chiéu ba pha:
- Mdy phat dién xc ba pha la mdy tao ra ba sdd xc hinh sin cuing tan s@, cung bién do va léch nhau mot
20 o
g6c 5 (vé thdi gian 12 T/3)
- Cdu tao:

+ Phan tng 1a ba cuon day giong nhau gan c6 dinh trén mot dudng tron tam O tai ba vi tri d6i xting, dat
léch nhau 1 géc 120°.

+ Phéin cam 12 mot nc ¢6 thé quay quanh truc 0 vé6i toc do géc o khong déi. %\\
- Hoat déng dua trén hién tugng cam tng dién tlr, bién co nang thanh dién /—\ \

nang. Khi nam cham quay tir thong qua moéi cudn day l1a ba ham sé sin cta

thoi gian, cling tin s6 géc , cling bién do va léch nhau 120°. K&t qua trong \
ba cudn day xudt hién ba sdd xc cam tGng cung bién do, cung tan s6 va léch

pha nhau géc 120°.

- Dong dién xoay chiéu ba pha 1a hé thong ba dong dién xoay chiéu, gay bdi ba suét dién dong xoay
chiéu cuing tan s6, cing bién do nhung do léch pha timg doi mot 1a 27”
i = feos(o0)

trong truong hop tai doi xing thi: 7 = Iocos(a)t—%z)
. 2
L = [ cos(wt+ Tﬁ)

* Cdc cdch mdc:

+ Mdic hinh sao
- Gom 4 day trong d6 c6 ba day pha va mot day trung
hoa.

- Tai tiéu thu khong can doi xdng.

U, =3.U,
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_Id=I

P

'I():O

B A;

+ Mdc hinh tam gidc
- Hé thong gdom ba day

- TAi tiéu thu phai that d6i xting

- 1,=73.1,
-U,=1,

+Uu diém dong xoay chiéu ba pha
- Tiét kiém day dan

- Dong dién xoay chiéu ba pha d6i xding cho hiéu suét cao hon so v6i dong dién xoay chiéu
mot pha.
- Tao ra tir trudong quay ding trong dong co khong dong bo ba pha dé dang.

14. Dong co khong dong bé ba pha:

- Hoat dong : Dua trén hién tuong cam tng dién tir va tir truong quay.

- Ciu tao: GOom hai bo phan chinh la:

- Roto (phan cam): La khung day c6 thé quay du6i tac dung cia tir trudng quay.

- Stato (phan tng): Gon 3 cuon day giéng hét nhau dat tai 3 vi tri nam trén 1 vong tron sao cho 3

truc ctia 3 cuon day ay doéng qui tai tAm 0 ctia vong tron va hop nhau nhitng géc 120°.
- Khi cho ddxc 3 pha vao 3 cuon day ay thi tir trudng tong hop do 3 cudn day tao ra tai tam 0 1 tir
truong quay. B = 1,5B, v6i B 1 tir trudng téng hop tai tam 0, B, 1a tir trudng do 1 cuon day tao ra. Tir
truong quay nay s€ tic dung vao khung day la khung quay véi toc d6 nho hon téc do quay cuia ti
truong. Chuyén dong quay ctia roto (khung day) dugc sir dung lam quay céc mdy khéc.

15. May bién ap (bién thé):
- Hoat dong: Dua trén hién tuong cam tng dién tir.
- Cdu tao: + Ldi bién 4p: La cdc 14 sit non pha silic ghép lai (D€ giam dong Phuco). Tac dung dén tir.
+ Hai cu6n day quan:
- Cuon day so cép c6 hai dau n6i v6i nguon dién cé N, vong.
- Cuon day thit cap c6 hai dau ndi véi tai tiéu thu cé N, vong.
- Tac dung cuia hai cuon day la dan dién.

- Tdc dung: bién déi dién ap (va cudng do dong dién) clia dong dién xoay chiéu ma van giit nguyén
tdn s0. Mdy bién ap khong c6 tic dung bién ddi niang lugng (cong).

. E I
- Cong thitc mdy bién dap: ﬂ=—1=—2=ﬁ=k
v, £ L N
+Néuk>1: N,>N,<==>U,>U,: MBA ha ap.
+Néuk<1: N, <N,<==>U, <U,: MBA tang ap.

] ’ P, U,Lcos
. IS
- Hiéu suat may bién ap: H = P,~ U,Icoso,
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- Ung dung ciia mdy bién dp: Trong truyén tai va sit dung dién ning.
15. Cong suat hao phi trong qua trinh truyén tai dién nang:
P2
AP=R,’=R,———
(Ucoso)
Trong doé:
P: cong suét truyén di & noi cung cép;
U: dién ap & noi cung cép;
cos®: hé sO cong suat cua day tai dién (thong thuong cose = 1);
R, = pé 1a dién trd tong cong clia day tai dién (luu y: dan dién bang 2 day)
=> Chi can ting dién 4p & ddu duong day tai dién lén k 14n thi c¢6 thé gidm hao phi di k* l4n.
- Do giam dién ap trén duong day tai dién: AU =R

. o e P - AP
- Hiéu suat tai dién: H=

(100%)
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CHUONG IV: DAO PONG VA SONG PIEN TU
1. Mach dao dong:

* Mach dao dong 12 1 mach dién gom 1 cudn cam c6 do tu cam L méac noi ti€p vaéi 1 tu dién c6 dién
dung C thanh 1 mach dién kin.

+ Néu dién trd ctia mach rat nho, coi nhu bang khong, thi mach 1a 1 mach dao dong 1i tudng.

- Tu dién ¢6 nhiém vu tich dién cho mach, sau d6 n6 phéng dién qua lai trong mach nhiéu 14n tao ra
mot ddxc trong mach. Ban diu dé mach hoat dong phai tich cho tu dién tich Q,.

* Khi mach hoat dong, cd q, u, i bién thién cung tan so :

- Dién tich tic thoi q = g,cos(ot + @)

- Hiéu dién thé (dién ap) tic thoi u=—= == cos(wt+ @) = U,cos(wt+ @)

NS

4
C

- Dong dién tic thoi 1 = q° = -oqysin(ot + ¢) = [,cos(ot + ¢ +§)

1 < . .
Trong d6: w = la tan s6 goc riéng T=2n~LC lachu ky riéng
NLC
1 S A oA wia
f=—+—— latan sO riéng I, =wq, =

22 LC \/_C

* Nang luong ciia mach dao dong:

. 1 1 7 @

- Nang luong dién truong: W, == Ci* = = 2 cos* (wt+

g luong di¢ g Wy =2 S¥=56"30 *(ot+ @)

- N N | Q§ -2
- Nang luong tr truong: W, =— Li = ——sin" (wf+ @)
2 2C
Ning luong dién tir: WeW +W <m=> Welcpolopy - % - L
g luong di€ : d P 5 0 2% "5 2

Chiu y: + Mach dao dong c6 tan s6 géc o, tan so f va chu ky T thi W, va W, bién thién véi tan s6 goc
2, tan s6 2f va chu ky T/2

+ Mach dao dong c6 dién trd thudn R # 0 thi dao dong sé tit dan. Dé duy tri dao dong cén cung
o’ C*U; R U;RC
2 2L

cap cho mach mot nang lugng c¢6 cong suat: P=TR=

+ Khi tu phéng dién thi q va u giam va nguoc lai
+ Quy udce: q > 0 ting véi ban tu ta xét tich dién duong thi i > 0 tng v6i dong dién chay dén ban

tu ma ta xét.
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- Su twong tu giira dao dong dién va dao dong co

Dai luong co | Pai luong dién Dao dong co Dao dong dién
X q X’+0’x=0 QC+0’q=0
. k ool
i S -
v =\ JLC
m L X = Acos(ot + @) q = qecos(ot + @)
1
k ° v=x"=-mAsin(ot + @) 1=q =-0q,sin(ot + @)
F u A =2 4=y G =+
[ «
H R F = -kx = -mw’x U=%=L602(1
W, W, (W) W, =%mv2 W, = %Liz
1
W, W, (W) =tk W=

3. Song dién tu

* Khi 1 tir truong bién thién theo thoi gian thi né sinh ra 1 dién truong xody (1a 1 dién truong ma cac
duong suc bao quanh cac duong cam ung tir). Nguoc lai khi mot dién truong bién thién theo thoi gian
no sinh ra 1 tir truwong xoay (la 1 tir truong ma cac dudng cam ung tir bao quanh cac dudng stic clia
dién truong).

- Dong dién qua cudn day va day dan 1a dd dan, dd qua tu dién 1a dd dich (1 su bién thién cua dién
truong gira 2 ban tu)

- Dién trudng va tir trudong 13 2 mat thé hién khdc nhau ciia 1 loai trudng duy nhét 12 dién tir trudng.
* Song dién tur: 1a su lan truyén trong khong gian cta dién tir trudng bién thién .

+ Pdc diém:

- Van toc lan truyén trong chan khong ¢ = 3.10*m/s. Trong dién moi v < c.

- Séng dién tur 1a séng ngang. E,E vuong géc v6i nhau va vuodng géc véi phuong truyén séng. Cing
dao dong cung tan s6 va cung pha.

- S6ng dién tir mang nang lugng. Nang luong clia song ti 1& v6i binh phuong cua bién do, véi luy thira

k3 A e A 7z N < A AN Y N - 7z N z,
bac 4 cuta tan s6. Nén séng cang ngan (tan so cang cao, do A = T ) thi nang luong song cang 16n.
- S6ng dién tir ciing ¢ cac tinh chat phan xa, khic xa, giao thoa ... nhu dnh sang.

Z, 7 2 7z N N C
- Budc song cua song dién tr A = 7 =c2n/LC

V6i: c: van toc as trong chan khong;  C: dién dung cuta tu dién (F); L: do tu cam ctia cudn
day (H).

+ Phdn loai:

+ Séng dai : ding dé thong tin dudi nudc.

27



Nguyén Quang Pong. PH Thii Nguyén Mobile: 0974974888

+ Song trung: ding dé thong tin & mat dét, vao ban dém thong tin t6t hon ban ngay.

+ Song ngan: dung dé thong tin & mat dat, ké ca ngay hay dém. Do it bi khong khi hap thu,
mit khdc séng ngin phan xa tot trén mat dat va trén tang dién li, nén c6 thé truyén di xa.
+ Song cuc ngan: dung dé thong tin vil tru.

Loai song Budc song Tan so

Séng dai 1km-10km 30kHz — 300kHz

Séng trung 100m-1.000m (1km) 0,3 MHz -3 MHz

Séng ngin 10m-100m 3 MHz -30 MHz

Séng cuc ngin 0,3 mm-10m 30 MHz -10° MHz

* Nguyén tdc phdt, thu sang dién ti: May phat hodac mdy thu séng dién tir st dung mach dao dong
LC thi tan s6 song dién tir phat hoac thu dugc bang tan sé riéng cia mach.

Chi y: Mach dao dong c6 L bién déi tix L, — L, va C bién déi tir Gy, — Cyy,, thi budc séng A clia
song dién tir phat (hodc thu) A, twong tng vé6i Ly, va Cyyy, Ay, ttong tng véi Ly, va Gy, -

4. So do khéi cia may phat va thu thanh vo tuyén don gian:

- So do khoi ciia mdy phdt thanh vo tuyén don gidan: 103 '3' Hpplipe
Micro (1) tao ra dao dong dién c6 tan s6 am; Mach phat song dién tir cao tan 5 = L

(2) phat ra s6ng dién tlr c6 tan s6 cao (cd MHz) ; Mach bién diéu (3) tron -
dao dong dién tir cao tan v6i dao dong dién tir Am tan ; Mach khuéch dai (4) khuéch dai dao dong dién

tlr cao tan bién diéu ; anten (5) tao ra dién tir trudng cao tan lan truyén

trong khong gian.

- So' do khoi ciia mdy thu thanh vo tuyén don gidn: 1H2H 3H 4 =|:<|
5

Anten (1) thu séng dién tir cao tan bién diéu ; Mach khuéch dai dao dong

dién tir cao tan (2) khuéch dai dao dong dién tir cao tan tir anten guri t6i ; =

Mach tach séng (3) tach dao dong dién tir am tan ra khoi dao dong dién tir cao tan ; Mach khuéch dai
(4) khuéch dai dao dong dién tir am tan tir mach tach séng gl dén ; Loa (5) bién dao dong dién thanh
dao dong am.

- ung dung ctia séng dién tir: S6ng vo tuyén dién dugc su dung trong thong tin lién lac. & dai phat
thanh, dao dong am tan duoc dung dé bién diéu (bién do hic tin s6) dao dong cao tan. Dao dong cao
tan da dugc bién diéu sé duoc phat xa tir ang ten dudi dang song dién tit. & mdt thu thanh, nhd c6 ang
ten thu, s€ thu dugc dao dong cao tan da dugc bién diéu, va sau d6 dao dong am tan lai dugc tach ra
khoi dao dong cao tan bién diéu nho qua trinh tich séng, roi dua ra loa.

- Nguyeén tac chung cuia thong tin lién lac bang séng vo tuyén:

- Phai dung céc song dién tir cao tan lam s6ng mang.

- Phai bién diéu song mang.

- O noi thu phai tdch séng am tan ra khoi séng cao tin (séng mang).

- Khi tin hiéu thu nho phai khuyéch dai ching bang mach khuyéch dai.
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CHUONG V: SONG ANH SANG
1. Hién tuong tan sac anh sang.
* P/n: La hién tugng chiim sdng phiic tap bi tdch thanh nhiéu mau khéc nhau khi di qua mat phan cach
ctia hai moi truong trong suot.
* Anh sang don séc 12 anh sdng khong bi tén sic
dnh séang don sac c¢6 tan s6 xdc dinh, chi ¢6 mot mau.
AV n
* Chiét suat clia moi trudng trong sudt phu thudc vao mau sac anh sang. D6i véi dnh sdng mau do 1a
nho nhat, mau tim 12 16n nhat.
* Anh sdng tring 12 tap hop clia vo s6 4nh sdng don sic c6 mau bién thién lién tuc tir 6 dén tim.
Budc s6ng cua dnh sdng trang: 0,4 um < A < 0,76 um.

Z, z 2 e 2z < |4 N A A
Budc soéng cua dnh sdng don sac A = - truyén trong chan khong A\, =— =

~lo

2. Hién tuong nhiéu xa anh sang.

Hién tugng dnh sdng bi léch phuong truyén thang gap vat can goi 1 hién tugng nhiéu xa 4nh sing.

3. Hién tuong giao thoa anh sang (chi xét giao thoa dnh sdng trong thi nghiém Ydng).

* P/n: La su tong hop cla hai hay nhiéu séng 4nh sang két hop trong khong gian trong d6 xuat hién

nhiing vach sang va nhitng vach t6i xen k& nhau.
Céc vach sang (van sang) va cac vach toi (van toi) goi 1a van giao M

d
thoa. Si 1 X
* Hiéu duong di cia dnh sdng (hiéu quang trinh) a 'I [0

0
Ad=d, —d =2
D

S,

Trong d6: a = S,S, 1a khoang cach gitta hai khe sang

D = OI Ia khoang céch tir mat phang chita hai khe sing
S,, S, dén man quan sat

SM=d;SM = d,
x = OM 12 (toa do) khodng céch tlr van trung tam dén diém M ta xét

D
* Vi tri (toa do) vdan sang: Ad = kA = x= k)\—; ke Z
a

k =0: Van sdng trung tam
k = £1: Van séng bac (thtt) 1 (K€ tlr trung tam)
k =42: Van sang bac (tht) 2

* Vi tri (toa do) vdn toi: Ad = (k + 0,50 = x=(k+ O,S)A—D; ke Z
a

k =0, k =-1: Van toi thit (bac) nhat
k =1, k =-2: Van t6i thit (bac) hai
k =2, k =-3: Van t6i thi (bac) ba
Lo et . AD
* Khoang vdn i: La khoang cich giita hai van sdng hoac hai van t6i lién ti€p: /=—
a
* Néu thi nghiém dugc tién hanh trong moi trudong trong sudt ¢6 chiét suat n thi bude séng va khoang
van:
A . AD
N, =—=>1=—"—=
n a
* Khi nguén sdng S di chuyén theo phuong song song vdi S,S, thi hé van di chuyén ngugc chiéu va
khoang van i van khong déi.

S~

Do doi cia hé van la: x) = D d
D
Trong d6: D la khoang céch tir 2 khe tGi man
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D, la khoang céch tir nguon sang t6i 2 khe

d 1a do dich chuyén ctia nguén séng
* Khi trén duong truyén cua dnh sang tir khe S, (hoac S,) dugc diat mot ban mong day e, chiét suét n thi
_ (n—1)eD

a

* Xdc dinh s6 van sdng, van t6i trong viing giao thoa (trudng giao thoa) c6 bé rong L (d6i xding qua
van trung tam)

hé van s& dich chuyén vé phia S, (hodc S,) mot doan: x,

+ S0 van sang (laso 1é): N, = 2{;] +1
I
A s a1 L
+ S6 van to1 (1a s6 chan): N, =2 2—_—|— 0,51
I

Trong d6 [x] la phan nguyén cta x. Vi du: [6] = 6; [5,05] =5; [7,99] =7
* X4c dinh s6 van sdng, van toi giita hai diém M, N c6 toa do x,, X, (gia st x, < x,)

+ Van sang: x, <ki <X,

+ Van toi:  x, < (k+0,5)i <x,
S6 gia tri k € Z 1a s6 van sang (van t6i) can tim
Chu y: M va N cung phia v6i van trung tam thi x, va x, cing dau.

M va N khéc phia véi van trung tam thi x, va x, khac déu.

* Xdc dinh khoang van i trong khoang c6 bé rong L. Biét trong khoang L ¢6 n van sang.

+ Néu 2 déu Ia hai van sang thi: 7= il
I]_

+ Néu 2 dau l1a hai van toi thi: /= —

n
+ Néu mot dau la van sang con mot dau 1a van toi thi: 7=
n—0,5
* Sw trung nhau cua cdc biic xa A,, A, ... (khodng vdn tuong ing la i, i, ...)
+ Trung nhau cua van sang: x, = ki, =k,i, =... = kA, =k, =...

+ Trung nhau ctia van toi: x, = (k; + 0,5)i, = (k,+ 0,5)i, = ... = (k;+0,5A, =(k,+0,5A, = ...
Luu y: Vi tri ¢6 mau ciing mau véi van sang trung tam la vi tri tring nhau cta tit ca cac van sang cla
céc buc xa.
* Giao thoa dnh sdng trang (0,4 um <A <0,76 pm)
N 2 D . 2 N 7
- Bé rong quang pho bac k: Ax= k—(\; —\,) v6i A, va A, la bu6c song dnh sdng do va tim
a

- Xac dinh s6 van sang, sO van toi va cac buc xa tuong tng tai mot vi tri xac dinh (da biét x)

+ Van sang: sz)\—lj:/\zg, keZ
a
V6i 0,4 um <A <0,76 um = cac gida trictiak = A

+ Van ti: x= (k+0,5))‘—D:>/\:a—X, kez
a (k+0,5D

V6i 0,4 um <A <0,76 um = cac gia triciak = A
- Khoang céch dai nhat va ngdn nhat giita van sdng va van tdi cliing bac k:

Ax,, = Q[kﬂt —(£-0,5)4,]
a
AX, D

iy = ;[k/ld +(k—0,5)4,] Khi van sang va van t6i nam khac phia d6i v6i van trung tam.

Ax,, =—I[kA, —(k—0,5)4,] Khi van sdng va van toi nam cung phia doi v6i van trung tam.
a

Chu y: + Hién tugng ciu vong la do hién tuong tan sic dnh sang.
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+ Anh séng phan xa trén céc vang ddu, m& hoidc bong béng xa phong (c6 mau sic s) 12
do hién tugng giao thoa dnh sang khi dung dnh sang trang.

4. Cac loai quang pho:

Quang pho

Dinh nghia

Ngudn phat

bic diém

Ung dung

Lién tuc

Gom nhiéu dai mau
tir d6 dén tim, ndi
lién nhau mot cach
1én tuc.

Cac chat ran, chat
long, chat khi & ap
sudt 1on khi bi nung
noéng sé phat ra
quang ph lién tuc.

- Khong phu thudc
vao ban chét cua vat
phat sang, ma chi
phu thudc vao nhiét
do.

- Nhiét d0 cua vat
cang cao, mién phat
sang cang lan dan
vé phia anh sang co
budc soéng ngan.

- Po nhiét dd cua
cac vat phat sang va
cac vat o rat xa.

Vach phat
xa

Gdm cac vach mau
riéng 1€, ngan cach
nhau bang nhiing
khoang tdi.

Cac chat khi hay
hoi & ap suét thp bi
kich thich (d6t nong
hay phong dién
qua.)

Quang phd vach
clia cac nguyén td
khac nhau thi khéc
nhau vé& s6 luong
vach, vi tri, mau sic
va cuong do sang.

Xac dinh thanh
phan ciu tao cua
cac nguyén to co
trong hop chat.

Vach hip
thy

La hé thong cac
vach t6i riéng ré
nam trén mot nén
quang pho lién tuc.

-Chiéu 4nh sang
tring qua dam khi
hay hoi nong sang &
ap suat thap.

- Nhiét d6 dam hoi
phai thap hon nhiét

Chiéu 4anh sing
trang qua dam hoi
nung nong thu dugc
vach tdi trén nén
quang pho lién tuc.

- Tat ngudn sang,

-O nhiét do nhat
dinh, mét dam khi
hay hoi c6 khéa nang
phéat ra nhiing anh
sang don sic nao thi
cling c6 kha nang
hap thu anh sang

dd cua ngudn sang. cd nhu'nAg VacP mau | gon sic dy.
nam trén nen to1
trung v&i cac vach
toi & trén.
5. Tia hong ngoai, tia tir ngoai va tia X:
Tia hong ngoai Tia tir ngoai Tia X

DPinh nghia

- Buc xa dién tor khong
nhin thay, c6 budc song 16n
hon budc soéng cua anh
sang do.

- Buc xa dién tor khong
nhin thdy, c6 budc song
ngan hon budc song cua
anh sang tim.

- Séng dién tr cd budce
song ngan tir 10 % — 10
m.

Ngudn phat

Moi vat nung néng déu
phat ra tia hong ngoai.

Cac vat co6 nhiét do trén
2000°C.

Ong catot c6 nap thém doi
am cuc.

- Tac dung noi bat 1a tac
dung nhiét.

- Tac dung 1én kinh anh

- Tac dyng manh Ién kinh
anh, lam 16n hoa chat khi.

- Kich thich phat quang

- C6 kha nang dam xuyén
manh. (Tinh chat dang cha
y nhat.)

- Tac dung manh 1én phim
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héng ngoai.

- Co6 thé bién di€u song
dién tur cao tan.

nhiéu chat.

- Bi nu6c va thuy tinh hap
thu manh, nhung c6 thé

anh, lam 16n hoéa khong khi.

- Co tac dung lam phat
quang nhiéu chat.

Tinh chat, truyén qua dugc thach anh. '
tac dung | - C6 thé gay ra hién tuong - Co tac dung gdy ra hién
quang dién cho mot so chat | - C6 tac dung sinh li: huy | twong quang dién ¢ hau hét
ban dan. diét t& bao, diét khuan, nam | kim loai.
moc... ]
i - C6 tac dung sinh 1i manh:
- C6 thé gay ra hién tugong hﬁy7 diét té bao, diét vi
quang dién. khuan...
- Say kho, sudi am. - Khtr tring, diét khuan. =Y hoc: Chup chiéu dién,
A ) chira ung thu.
- Su dung trong bo dicu | - Chira bénh coi xuwong.
khién tir xa. . 4. .. . s __ |- Cong nghiép: do tim
. . - 'Tlm vet nut tren bé mat khuyét tat trong san pham
- Chyp anh hong ngoai. kim loai. dtc.
Une d - Trong quan su g dung - Khoa hoc: nghién ctru cau
ngdung | |3m dng nhom hong ngoai,

quay phim ban dém...

tric tinh thé.

- Giao thong: kiém tra hanh
li ctia hanh khach.

6. Thang song dién tur:

- Séng vo tuyén: Bude song tir vai chuc km dén vai mm.

- Tia hong ngoai: Budc song tir vai mini mét dén 0,77im.
- anh sang kha kién: Budc song tir 0,76im dén 0,38im.

- Tia tir ngoai: Budc séng tir 3,7.10’m dén 10°m.

- Tia X: Bué6c séng tir 10°m dén 10"'m
- Tia gamma: Budc séng tir 10> m dén 10° m

Séng vo tuyén, tia hong ngoai, dnh sédng kha kién, tia tlr ngoai, tia X va tia gamma déu c6 ban chat 1a
song dién tir nhung ¢6 budc séng khac nhau nén cé tinh chat, tic dung khac nhau va nguon phat, cich
thu ching cling khac nhau.
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CHUONG VI: LUONG TU ANH SANG

1. Nang luong mot lugng tir anh sang (hat photon)
- Ndang luong mot luong tit dnh sang (hat phéton):

<€:]1f:£:mc2
A

Trong d6: h=6,625.10*"Js 12 hing s6 Plang;
c=3.10m/s 1a van t6c 4nh séng trong chan khong;
f, A 1a tan s0, budc song cla dnh sang (cua bic xa).
m la khoi lugng cta photon

Chu y: Khi 4nh sdng truyén di c4c luong tir 4nh sdng khong bi thay ddi, khong phu thudc khoang
céch t6i ngudn sang.

- Thuyét luong tir dnh sdng:
+ Anh dng duoc tao thanh bdi céc hat goi 1 photon.

+ V6i mdi as don séc ¢6 tan so f, cdc photon déu giong nhau, méi photon mang nang luong
bang hf.

+ Trong chan khong. photon bay di vé6i van toc ¢ = 3.10° m/s doc theo cic tia séng.

+ Mbi lan 1 nguyén tir hay phan tir phét xa hay hap thu dnh sdng thi chidng phét ra hay hap thu
1 photon.

Chii y: photon chi ton tai & trang thdi chuyén dong khong c6 photon ditng yén.

2. Hién tuong quang dién

- Hién tuong quang dién ngoai: Hién tugng anh sang lam bat cac électron ra khoi mat kim loai goi 1a
hién tugng quang dién ngoai.

- Hién tuong quang dién trong (quang ddn): Hién tuong anh siang giai phong cac électron lién két

thanh céc électron dan va cdc 16 trong cung tham gia vao qud trinh dan dién, goi 1a hién tugng quang
dién trong.

- Dinh ludt vé giéi han quang dién: DG6i v6i moi kim loai, dnh sdng kich thich phai cé budc séng A
ngan hon hoac bang gidi han quang dién A, clia kim loai d6, méi gay ra dugc hién tugng quang dién.

=> Cac hién tuong quang dién va cac dinh luat quang dién chiing to6 dnh sang c6 tinh chéit hat.

- Ung dung cta cdc hién tuong quang dién trong cic t&€ bao quang dién, trong céc dung cu dé bién déi
cac tin hiéu anh sang thanh tin hiéu dién, trong cac quang dién trd, pin quang dién.

* Cong thitc Anhxtanh

A 2

) he o o ’
Trong d6 A= — la cong thoat cua kim loai dung lam catot
0
Ao la giGi han quang dién cta kim loai dung lam cat6t
Vomae 12 VAN toc ban dau cua electron quang dién khi thoat khoi catot
f, A 1a tan s6, budc s6ng cla anh sang kich thich
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* D¢ dong quang dién triét tiéu thi U, <U, (U, <0), U, goi la hiéu dién thé ham
mvg%x

2

Luu y: Trong mot s6 bai toan ngudi ta 1ay U, > 0 thi d6 1a do 16n.

* Xét vt co lap vé dién, cé dién thé cuc dai VMax va khoang cich cuc dai d,,,, ma electron chuyén
dong trong dién truong can cé cuong do E dugce tinh theo cong thic:

1
|€| VMéx :Emvg/\@x = |4Edﬂ/fax

|eU,,|:

* V6i U la hiéu dién thé€ gitta anot va catdt, v, 1a van téc cuc dai cua electron khi dap vao anét, v, =
Vouax 12 VAN t6C ban dau cuc dai clia electron khi roi catot thi:

|4U:%mﬁ—%m@

* Hiéu sudt luong tit (hiéu sudt quang dién)
n
H=2
n,
Véin va n, 1a so electron quang dién but khoi catdt va s6 photon dap vao catot trong ciing mot
khoang thoi gian t.
. — e nht nhc
Cong suat cuia ngudn biic xa: p= e _ A _ RTC
t t A
ad

Cuong do dong quang dién bdo hoa: /,, === ;

~ |

_L,e  L,hf 1, hc

S od pld o P

* Bdn kinh quy dao ctia electron khi chuyén dong vdi vén toc v trong tir truong déu B

mv 5=
R=77——, a=(yB)
| €i Bsimma
Xét electron vira roi khoi catot thi v = vy,

Khi :/J__B:>sin04:1:>R:ﬂ
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Luu y: Hién tuong quang dién xay ra khi dugc chi€u dong thoi nhi€u bic xa thi khi tinh cdc dai lugng:
Van toc ban diu cuc dai vy,,,,, hiéu dién th€ ham U,, dién thé cuc dai V,,,,, ... déu dugc tinh ing véi
btic xa c6 Ay, (hoac fy,,,)
* Poi voi tia Ronghen X:

= H

- Cuong do dong dién trong 6ng Ronghen: i=Ne Vai N la so electron tGi dap va doi catoots trong 1
glay.
- Dinh li dong nang: E4;—Eg4, = eU,k

V6i E; = mv?/2 1a dong nang cla electron ngay trude khi dap vao déi catot

va E,, =mv,*/2 la dong niang cla electron ngay sau khi bit ra khoi catot, thuong thi E4, = 0.

- Dinh luat bao toan nang lugng: E; = € + Q = hf + Q (dong nang cua electron bién thanh nang lugng
tia X va lam néng doi catot). Vi € 1a nang lugng tia X va Q 1a nhiét lugng lam néng d6i catot.

- Budc song nho nhat cua bic xa do 6ng Ronghen phét ra ting véi truong hop toan bo dong nang cua
electron E4 (ngay truGe khi dap vao doi catot) bién thanh nang luong € cua tia X:

TrE;=e+Q=hf+Q ==>E;>hf=hc/A ==> A >hc/ E;4
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==> | Apin = he/ E4| V6i: h = 6,625.10* Js 1a hing s6 Plang, ¢ = 3.10°m/s la van toc as trong chan
khong.

3. Quang tré va pin quang dién:

- Quang dién try 12 1 dién trd 1am béng chat quang dan. Dién trd clia nd c6 thé thay déi tir vai mégadom
khi khong duogc chi€u sang xuoéng dén vai chuc 6m khi dugc chiéu sang.

- Pin quang dién (con goi la pin mit troi) 12 1 nguén dién chay bing nang luong as. N6 bién déi truc
ti€p quang nang thanh dién nang. Pin hoat dong dua vao hién tuong quang dién trong xay ra bén canh
1 16p chan.

4. Su phat quang:

- Su phat quang 12 mot s6 chat c6 kha niang hap thu as c¢6 budc séng nay dé phét ra as c6 bu6c séng
khéc.

- Dac diém clia su phét quang: 12 né con kéo dai 1 thoi gian sau khi tét as kich thich.

- Huynh quang: La su phdt quang clia cac chét 16ng va chat khi, c6 dic diém 12 as phdt quang tat rat
nhanh sau khi tit as kich thich. 4nh sdng huynh quang c6 budc séng dai hon budc séng ctia as kich
thich: Ay > Ay

- Lan quang: La su phdt quang clia céc chat ran, c6 diac diém 12 as phat quang c6 thé kéo dai 1 khoang
thoi gian nao d6 sau khi tét as kich thich. ting dung: ché tao céc loai son trén céac bién bdo giao thong,
tuong phat sang...

5. Tién dé Bo - Quang phé nguyén tir Hidré E,,
* Tién dé Bo nhén photon —x phét photon
£ = bfmﬂ = ){I—C = Em — EH hfmn/\/\r> V/\/\rifmn
mn En

* Ban kinh quy dao dung thit n cua electron trong nguyén tt hidro:
r, = n’r,
Vé6i 1, =5,3.10""'m 12 ban kinh Bo (& quy dao K)
* Nang luong electron trong nguyén tir hidro:
E, :—13’6(6V) Véin e N,

HZ

Em>Ex

* So d6 mic nang lugng

- Day Laiman: Nam trong vung tir ngoai
{ing véi e chuyén tir quy dao bén ngoai vé

quy dao K

Chii y: Vach dai nhat A, khi e chuyén tir L

- K

n=6
n=5
n=4

= ZzZ O~

Vach ngan nhét A khi e chuyén tir oo ——

— K. Pasen
- Day Banme: Mot phan nam trong vung ti
ngoai, moOt phan ndm trong viing dnh séng L I; EI P‘I . n=2
nhin thdy tng véi e chuyén tir quj dao bén sy Hp H,
ngoai vé quy dao L —

Viung anh sang nhin thay c6 4 vach: Banme

VachdoH, tudngvéie:M —>L

Vach lam Hg tng véie: N - L

Vach cham H, tng v6ie: O - L K n=1

Vach tim Hs tng véie: P — L —
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Chu y: Vach dai nhat A,; (Vach do H,)
Vach ngén nhat A, khi e chuyén tir oo — L.

- Day Pasen: Nam trong viing hong ngoai
ting v6i e chuyén tir qu§ dao bén ngoai vé qu§ dao M
Chiui y: Vach dai nhat Ay, khi e chuyén tr N — M.
Vach ngan nhét A, khi e chuyén tir oo — M.
Moi lién hé giita cdc budc song va tin s6 clia cac vach quang pho ctia nguyén tir hidro:

1 1 1
=—+
/113 ﬂ‘12 123

6. So luoc vé laze:

va f; =1, +f,; (nhu cong vécto)

- Laze 12 phién am cta LASER, nghia 1a mdy khuyéch dai as bang su phdt xa cam ting.

- Laze 1a 1 nguon sdang phat ra 1 chiim sdang c¢6 cudng do 16n dua trén Gng dung ctia hén tugng phét xa
cam Ung

- Dac diém clia tia laze c6 tinh don séc, tinh dinh huéng, tinh két hop rét cao va cudng do 16n.
- Ty vao vat liéu phat xa nguoi ta ché tao ra laze khi, laze ran va laze ban dan.

Doi véi laze ran, laze rubi (hong ngoc) 1a AL,O; ¢6 pha Cr,O; mau do cua tia laze 1a do as do cua hdng
ngoc do ion crom phét ra khi chuyén tir trang thai kich thich vé trang thai co ban

7. Luong tinh song hat cua anh sang:
- Anh sdng vira c6 tinh chét séng, vira ¢6 tinh chét hat . Vay dnh séng c¢6 ludng tinh séng hat.

- Khi budc séng clia as cang ngan (thi nang luong ctia photon cang 16n), thi t/c hat thé hién cang dam
nét: Tinh dam xuyén, td quang dién, td 16n hoa, td phat quang.

Nguac lai khi budc séng clia as cang dai (thi nang luong ctia photon cang nho), thi t/c séng thé hién
cang dam nét: dé quan sét thdy hién tuong giao thoa, hién tugng tén sic cua cac as do.
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CHUONG VIL. HAT NHAN NGUYEN TU

1. Cau tao hat nhan nguyén tir, don vi khoi luong nguyén tur:
a) Cdu tao hat nhdn nguyén tu:

- Cau tao:

+ Hat nhan nguyén tir dugc cau tao tir cac proton (mang dién tich nguyén t6 duong), va cac notron
(trung hoa dién), goi chung Ia nuclon.

+ Hat nhan cuia cac nguyén t6 c¢6 nguyén tu s6 Z thi chita Z proton va N notron; A =Z + N dc goi 1a s6
khoi.

+ Cac nuclon lién két v6i nhau béi luc hat nhan. Luc hat nhan khong ¢6 cuing ban chat véi luc tinh dién
hay luc hap din; né la loai luc méi truyén tuong tdc gitta cdc nuclon trong hat nhan (luc tuong tic
manh). Luc hat nhan chi phét huy tdc dung trong pham vi kich thuGc hat nhan (c& 10°m).

- Dong vi: Cic nguyén tir ma hat nhan ¢6 cuing s6 proton Z nhung khéc s6 notron N goi 1a cac dong vi.

b) 1 56 don vi hay dung trong VLHN:

.. , R | .. o aa .
- Pon vi kh6i lugng nguyén tlt: Don vi u ¢6 gid tri bang 75 kh6i lugng nguyén tk clia dong vi '¢C, cu
thé:
Mev
C2

lu = 1,66055.10"kg ; lu=931,5 ==> luc’=931,5MeV

- u x4p xi bang khdi lugng ctia mot nuclon, nén hat nhan ¢6 s6 khoi A thi ¢6 khéi lugng x4p xi bang
A(u).
- Bon vi nang luong: 1eV=1,6.10"] ==> 1MeV=10°1,6.10"T=1,6.10"]

- 1 56 don vi n/tlr thudng gap: m, = 1,67262.10% kg = 1,00728 u ;

m, = 1.67493.10% kg = 1,00866 u ;

m, =9,1.10°' kg = 0,0005486 u
-Cicubcvaboi: G 10, M« 10% k<> 10°; me10°; pe>10°; ne10°; p«> 107"
2. Hé thiic Anhxtanh, dé hut khoi, nang luong lién két:

- Hat nhan c¢6 khéi luong nghi m,, chuyén dong véi van toc v, c6 nang luong toan phan tinh theo cong
thic:E = m,¢® + K (Pong nang: K= m.v*/2)

- Mot vat c6 khéi lugng m,, & trang thi nghi, khi chuyén dong véi van téc v, khéi lugng clia vat sé ting
m

lén thanh m v6i m = —07
-
- Hé thitc Anhxtanh: E=mc’>. ==>K =E —E,;; V6i E, = m,c’ 12 niang lugng nghi ctia vat.

- Do hut khoi: Khoi lugng clia mot hat nhan luon nho hon tong khai lugng ciia cdc nuclon tao thanh
hat nhan d6:  Am = [Z.m,, + (A —Z).m,] — m, goi la do hut khoi.

- Su tao thanh hat nhan to4 ning luong tuong ting E, x = Amc?, goi 12 ndng luong lién két clia hat nhan
(vi mudn tach hat nhan thanh cdc nuclon thi can ton mot nang luong bang E, ).

- Hat nhan c6 nang lugng lién két riéng E, /A cang 16n thi cang bén viing.
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3. Phan ting hat nhan

a. Phdn iing hat nhdn 12 qua trinh bién déi clia c4c hat nhan, Phan ting hat nhan duoc chia 1am hai
loai:

+ Phan ting hat nhan tu phat: 1a qua trinh tuy phan ra cia mot hat nhan khong bén viing thanh
cac hat nhan khac. A — C+D Trong d6 A: hat nhan me; C: hat nhan con; D: tia
phéng xa (a., B, ...)

+ Phan ting hat nhan kich thich: 1a qua trinh cac hat nhan tuong tac véi nhau thanh céac hat
nhan khéc.

A+B—->C+D
- Phuong trinh phan tng: 2Xl—i— ng — 2)(3 + 2“X4
Trong s6 cc hat nay c6 thé 12 hat so cap nhu nuclon, electron, photon ...

- Truong hop dac biét 1a su phong xa: X, —» X, + X;; X, 1a hat nhan me, X, 1a hat nhan con, X, la hat
hoac

b. Cdc dinh ludt bdo toan trong phdn itng hat nhdn:
+ Bao toan s6 nuclon (s6 khoi): A+A=A+A,
+ Bao toan dién tich (nguyén tis6): Z, + Z, =7, + Z,
+ Bao toan dong luong: H+E = E +E bayml;l—kmzz = m4g +m42
+ Bao toan nang lugng toan phan: K, + K, +AE=K, + K,
Trong d6: AE la nang luong phan tng hat nhan

K, = %mxvf( 12 dong niang chuyén dong ctia hat X

Luu y: - Khong c6 dinh luét bao toan khoi luong.
- M6i quan hé giita dong luong py va dong niang Ky clia hat X 1a: p%, = 2m, K,
- Khi tinh van t6c v hay dong nang K thudong dp dung quy tac hinh binh hanh

Vidu: p= p + p, biét o= p, p, P

P=p +p+2ppcosp
hay (mv)* = (my)* +(my)* +2mm, v v;cosp e

hay mK = m K, + m,K, +2\/mm K K, cosp \QA P

—_ —_—
—_— —

Tuong ty khi biét ¢, = p, p hoic ¢, = p,, p
Trudng hop dac biet: p L p, = pP = gt + i
Tuong twkhi p L p hoac p, L p

V:O(p:o):}plzpzj ﬁ:i:ﬁ%é
voom A

N

Tuong tu v, = 0 hoac v, = 0.
- Nang luong phan ting hat nhan:  AE = (M, - M)c?
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Trong d6: M, = m, +m, 1a tong khoi luong cac hat nhan truée phan tng.
M = my + m, 1atong khoi lugng cdc hat nhan sau phan tng.

Chut y: + Néu M, > M thi phan ting toa nang lugng AE duéi dang dong nang ctia cac hat X, X, hoac
photon y. Céc hat sinh ra ¢6 do hut khéi 16n hon nén bén vitng hon.

+ Néu M, < M thi phan tng thu nang luong |AE| dudi dang dong nang ctia cac hat X, X, hoac
photon y. Céc hat sinh ra ¢6 do hut khéi nho hon nén kém bén viing.

- Trong phan tng hat nhan 2 X + 2 X, — 2 X, + 2 X,

Cac hat nhan X, X,, X;, X, c6: Nang luong lién két riéng tuong tng 1a €, €,, &;, €,.

Nang luong lién két tuong tng 1a AE,, AE,, AE;, AE, ; D0 hut khoi tuong ting 1a Am,, Am,, Am,,
Am,

Nang luong ctia phan tng hat nhan : AE =Ase, +AE, - Ag, - A,
AE = AE,+ AE, — AE, — AE,
AE = (Am, + Am, - Am, - Am,)c’
4. Hién tuong phong xa:

- Pinh nghia: La qu4 trinh phan huy tu phéat cia mot hat nhan khong bén viing. Qua trinh phan huy
nay kém theo su tao ra céc hat va c6 thé kém theo su phét ra cdc bic xa dién tr.

Hat nhan tu phan huy goi la hat nhan me. Hat nhan duoc tao thanh sau phan huy goi 1a hat nhan con.
- Quy téac dich chuyén cia su phéng xa

+Phéng xa o (, He): [ X — JHe+ 5 3Y

- So v6i hat nhan me, hat nhan con 1ui 2 6 trong bang tuan hoan va cé s6 khoi giam 4 don
Vi.
- La hat nhan Heli (, /), mang dién tich duong (+2€) nén bi léch vé ban am khi bay qua
tu dién.
- Chuyén dong véi toc do ¢ 2.10’'m/s, quang duong di dugc trong khong khi ¢& 8cm,
trong vat rdn ¢ vai mm. => kha nang dam xuyén kém, c¢6 kha nang ion héa chat khi
manh.

+Phong xa B (,e): ;X— Je+ Y

- So v6i hat nhan me, hat nhan con tién 1 6 trong bang tuan hoan va c6 cung s6 khoi.

- Thuc chat cua phéng xa B~ 1a mot hat notron bién thanh mot hat proton, mot hat electron va

mot phan hat notrind: n—>p+e+v

- Ban chat clia tia phéng xa B 12 hat electron (_] e), mang dién tich am (-1e) nén bi léch vé phia

ban duong cua tu.

- Hat notrino (v) khong mang dién, khong khéi Iuong (hodc rt nhd) chuyén dong vé6i van toc

cta anh sang va hau nhu khong tuong tac véi vat chat.

- Phéng ra véi van toc gan bang van toc as.

- Ion hoa chat khi yé&u hon tia a.

- Kha nang dam xuyén manh, di duoc vai mét trong khong khi va vai mm trong kim loai.
+Phong xa B* (*le): S X— et 1Y

- So v6i hat nhan me, hat nhan con I 1 6 trong bang tuan hoan va c6 cuing s6 khoi.
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- Thuc chat ciia phong xa B* 1a mdt hat proton bién thanh mot hat notron, mot hat pozitron va
mot hat notrino: p—onte +v
- Ban chét (thuc chat) cta tia phéng xa * 1a hat pozitron (e), mang dién tich duong (+e) nén
léch vé phia ban 4m cua tu dién (Iéch nhiéu hon tia o, va doi xiing véi tia ).

- Phéng ra véi van toc gan bang van toc as.

- Ion héa chat khi yéu hon tia a.

- Kha nang dam xuyén manh, di dugc vai mét trong khong khi va vai mm trong kim loai.
+ Phong xa gamma y (hat photon)

- C6 ban chat 1a séng dién tir c6 budc song rit ngan (< 0,01nm). La chum photoén c6 nang
lugng cao.
- Hat nhan con sinh ra & trang thai kich thich c¢6 mic niang luong cao E, chuyén xuéng miic
nang lugng thap E, dong thoi phong ra mot photon c¢6 nang lugng: €= hf = % =E —E,
- La btic xa dién tir khong mang dién nén khong bi Iéch trong dién truong va tur truong.
- C6 cac t/c nhu tia Ronghen, c6 kha nang dam xuyén 16n, di dugc vai mét trong bé tong va vai
centimét trong chi va rat nguy hiém.
- Trong phéng xa y khong c6 su bién déi hat nhan = phéng xa y thudng di kém theo phéng xa
o va B.

4. Pinh luat phong xa:

- S6 nguyén tir (hat nhan) chat phéng xa con lai sau thoi gian t:

t
— N
N=N,2 T=Ne M=2¢

2k

- S6 hat nguyén tir bi phan ra bang s6 hat nhan con duoc tao thanh va bang s6 hat (o hodc e hoic e*)

duogc tao thanh: AN= N,— N= N,(1—¢e™)
L
- Khai lugng chat phong xa con lai sau thoi gian t: m=m2 "T=m.eN = %
Trong do: + N,, m, 1a s6 nguyén tir (hat nhan), khéi lugng chat phong xa ban dau.

+Tlachukybanra T = lnTZ la khoang thoi gian mot ntra s6 hat nhan phan ra.

_ 2 0,693
T

+ X 12 hing s6 phéng xa, dic trung cho chat phéng xa dang xét.

+ A va T khong phu thudc vao céc tac dong bén ngoai (nhu nhiét do, 4p suat ...) ma
chi phu thudc ban chat bén trong clia chit phong xa.

t Sk o e
+k = : 56 chu ki ban rd trong thoi gian t

- Khéi lugng chat bi phong xa sau thoi gian t: Am=my—m=m(1—¢c")
N o e Am By
- Phan tram chat phong xa bi phan ra: —=l-c
m,
m _t
- Phén tram chat phéng xa con lai: — =2 7 = M

14
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.. L. . N, _ _
- Khoi lugng chat méi dugce tao thanh sau thoi gian t: m = ANA _ AN (l1—e™)= ﬁm)(l —e
N, N, A

Trong d6: A, A, 1a s6 khdi ctia chdt phdng xa ban diu va ctia chit méi dugc tao thanh
N, = 6,022.10% mol 14 s6 Avogadro.
Luu y: Truong hop phong xa B*, B thi A=A, = m, = Am

- bo phong xa H:  La dai lugng dac trung cho tinh phdng xa manh hay yéu ciia mot luogng chat phong
xa, do bang s6 phan ri trong 1 giay.

L H, \
H=H_2T=H.e"=\N= 2—; Véi: H,= AN, la do phéng xa ban diu.
DPon vi: + Becoren (Bq); 1Bq = 1 phan rd/giay ; + Curi (Ci); 1 Ci=3,7.10"" Bq

Luu y: Khi tinh do phong xa H, H, (Bq) thi chu ky phéng xa T phai d6i ra don vi giay(s).

- Ung dung cta cdc déng vi phéng xa: trong phuong phép nguyén tir dinh ddu, trong khao ¢ dinh
tudi c6 vat dua vao luong cacbon 14.

5. Phan ting phan hach, phan ing nhiét hach:
a. Phan ting phan hach:

- P.u phan hach: mdt hat nhan rat nang khi hap thu mot notron s€ vo thanh hai hat nhan nhe hon, kém
theo 1 vai notron. Nang lugng toa ra trong phan tng c¢& 210 MeV.

Su phan hach ctia 1g **U giai phéng mot ning lugng bing 8,5.10'°) tuong duong vdi ning
luong cua 8,5 tan than hoac 2 tan dau tda ra khi chay hét.

- P.u day truyén: Goi k 1a hé s6 nhan notron, 1a s6 notron con lai sau 1 p.u h.n dén kich thich céc h.n
khac.

Khi k > 1 xay ra p.u phan hach day chuyén:
+ Khi k < 1, p.u phan hach day chuyén tit nhanh.
+ Khi k = 1, p.u phan hach day chuyén tu duy tri va niang luong phét ra khong déi theo thoi gian.

+ Khi k > 1, p.u phan hach day chuyén tu duy tri va nang luong phét ra ting nhanh va c6 thé gay ra
blng nd.

- Khéi lugng t6i han: 1a khoi luong toi thiéu chia chat phan hach dé p.u phan hach day chuyén duy tri.
V6i *°U khoi luong t6i han ¢ 15 kg, v6i *Pu vao ¢d 5 kg.

b. Phan itng nhiét hach (p.u tong hop h.n):
- Hai hay nhiéu hat nhan rat nhe, c6 thé két hop véi nhau thanh mot hat nhan niang hon. Phan ting nay
chi xay ra & nhiét do rat cao, nén goi la phan ting nhiét hach. Con ngudi méi chi thuc hién dugc phan
ting nay duéi dang khong kiém sodt duoc (bom H).
- Diéu kién dé p.u két hop h.n xay ra:

+ Phai dua hén hgp nhién liéu sang trang th4i plasma bang céch duwa nhiét do lén t6i 10° do.

+ Mat d6 h.n trong plasma phai du 16n

+ Thoi gian duy tri trang thai plasma & nhiét do cao phai da 16n.
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CHUONG VIIL TU VI MO PEN Vi MO

I. CAC HAT SO CAP:

1. Thé gidi vi mo, vi mé dugc sap xé€p theo kich thudc 16n dan: Hat so cdp, hat nhan nguyén ti,
nguyén tr, phan tk, hanh tinh, hé Mat Troi, thién ha ...
2. Hat so cap: La hat c6 kich thudc va khai luong nho hon hat nhan nguyén tir.

- C4c hat so cdp gom: photon vy, electron e, pdzitron e*, proton p, notron n, notrind v.
- Céc hat so cap dugc chia 1am ba loai:
+ photon
+ Cac lepton: C6 khaéi luong tir 0 dén200 m,. Bao gom: notrind v, electron e, pozitron e,
meézon L.
+ Céac hadron: C6 khoi lugng trén 200m,. Pugc chia thanh ba nhém con:
e Mézon rt, K: C6 khai luong trén 200m, nhung nho hon khéi lugng nuclon.
e Nuclon p, n.
¢ Hipéron: C6 khoi lugng 16n hon khoi lugng cac nuclon.
Nhom cac nuclon va hipéron con duoc goi la barion.
- T4t ca cac hadron déu dugc ciu tao tir cac hat nho hon, goi la quac. C6 6 loai quac (ki hiéu 1a: u,
d, s, ¢, b, t) cing v6i 6 phan quac tuong ting. Cac quac ¢6 mang dién phan so: + % , % .
- Phan 16n cdc hat so cdp déu tao thanh cdp gém hat va phan hat. Phan hat c6 cuing khéi luong nghi va
spin nhu hat nhung céc dic trung khdc c6 tri s6 bang vé do 16n va trdi dau.
-Luuy:
+ Sap xép theo thi ty tang dan vé khoi lugng cua cdc hat so cdp da biét: Photon, lepton, mézon va
barion.
+ Céc hat so cép la photon, lepton, hadron.
+ Hat proton c¢6 ciu tao bdi cdc quac nén proton c6 thé bi phd va.
3. Bon loai tuong tac co ban trong vii tru: manh, dién tix, yéu, hap dan.
- Tuong tac hap dan: La tuong tac giita cac hat (cac vat) c6 khoi lugng khac khong. Ban kinh 16n vo
cung, luc tuong tac nho.Vd: Trong luc, luc hut cua TP va mdt trdang...
- Tuong tac dién tur: 1a twong tac gilta cic hat mang dién va giita photon véi cdc hat mang dién. Ban
kinh 16n vé han, luc tuong tdc manh hon tuong tdc hiap din c& 10°* 1an.
Tuong tdc dién ti la ban chdt ciia cdc luc Culdng, luc dién tir, luc Lo — ren, luc ma sat, luc lién két
héa hoc...
- Tuong tac yéu — céc lepton: D6 1a tuong tdc giita cdc lepton. Ban kinh tac dung rat nhd ¢ 10 m,
luc tuong tac yéu hon tuong tac hap dan ¢& 10" 14n. Vi du: cdc qud trinh phdn rd [

pon+e +v,; n—>p+e+ v,
- Tuong tdc manh: La tuong tdc gifta cdc hadron; khong ké cdc qud trinh phan ra ctia ching. Ban kinh
tdc dung rat nhd ¢d 10" m , luc tuong tic yéu hon tuong tic hap dan ¢& 10° lan.
Mot truong hop riéng cua tuong tdc manh la luc hat nhan.
4. Kich thué6c clia nguyén ti, hat nhan, proton lan lugt 1a: 10"°m, 10"*m, 10"°m.
- Theo thtt tu kich thudc giam dan: Phan tt > nguyén ti > hat nhan > nuclon > quac.
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II. MAT TROI - HE MAT TROI:

1. Hé mat troi: Gom Mt Troi va 8 hanh tinh, cc tiéu hanh tinh va céc vé tinh, cdc sao chéi va thién
thach.

- Céc hanh tinh: Thiy tinh, Kim tinh, Trdi Dat, Hoa tinh, Moc tinh, Thé tinh, Thién Vuong tinh, Hai
Vuong tinh.

- Dé do don vi giita cdc hanh tinh nguoi ta ding don vi thién van: 1dvtv =150.10°km .
- Nam 4nh sang: 1a quang duong ma as di dugc trong 1 nam. 1 ndm dnh sdng = 9,46.10” Km

- C4c hanh tinh déu quay quanh mat trdi theo chiéu thuan trong ciing mot phang, Mat Trdi va cdc hanh
tinh tu quay quanh né va déu quay theo chiéu thuan trir Kim tinh.
2. Mat troi:

- La thién thé trung tam ctia hé mat trdi. C6 ban kinh > 109 lan bk trdi dat; khoi lugng = 333 000 1an &l
TD.

- C6 khoi lugng 16n, luc hap dan clia Mat Trdi ¢6 vai trd quyét dinh sy hinh thanh, phét trién va chuyén
dong cua hé.

- La mot qua cau khi néng séang, khoang 75% la hidro va 23% la heli. Nhiét do bé mat 6000K, trong
l1ong dén hang chuc trieu do. Trong long mdt troi luén xdy ra p.w nhét hach la p.uw tong hop hat nhén
hidro thanh hn heli.

- Cong suat phat xa Mat Troila P =3,9.10°W .

, , . . A _E
Luu y: Cong sudt biic xa cia mat troi P=3,9.10W, Ma P=""=T7==>E=Pt

==> Kh6i Luong mit troi gidm di 13 : m = E/c* = Pt/c’.
3. Trai bat:

- C4u tao: Trai Dat ¢6 dang hinh phong cdu, ban kinh xich dao bang 6378km , ban kinh ¢ hai cuc bang
6357km , kh6i luong riéng trung binh 5515kg/m”.

+ Lai Trai Pat: ban kinh 3000km ; chli yéu 1a sat, niken; nhiét do khoang 3000 - 4000°C .
+ Vo Trai bat: day khoang 35km ; chti yéu 1a granit; khéi luong rieng 3300kg/m” .

- 1 vai s6 liéu vé TD: KL = 5,98.10%kg, BK qui dao quanh mat troi 150.10°%km. Chu ki quay quanh
truc 23"56P"004¢%. Chu ki quay quanh mit troi 365,2422 ngay. Géc nghiéng 23°27°

3. Hanh tinh chuyén dong xung quanh Mat Troi theo mot quy dao xédc dinh.

- C4c hanh tinh: Thay tinh, Kim tinh, Tr4i Dat, Hoéa tinh, Moc tinh, Thé tinh, Thién Vuong tinh, Hai
Vuong tinh.

- C4c hanh tinh ¢6 kich thuéc nho ¢ vai tram km hodic nho hon goi 1a céc tiéu hanh tinh.

- Vé tinh chuyén dong quanh hanh tinh.

- Nhiing hanh tinh thuoc nhém Trai Pat l1a: Thuy tinh, Kim tinh, Trai Dt va Hoa tinh. D6 1a cac hanh
tinh nho, rin, c6 khoi lugng riéng twong doi 16n. Nhiét do bé mat tuong doi cao.

- Nhitng hanh tinh thudéc nhém Moc tinh 1a: Moc tinh, Thé tinh, Hai vuong tinh va Thién vuong tinh.
Chiing 1a cac hanh tinh 16n, ¢6 thé 1a khoi khi hodc nhan ran va xung quanh 1a chét 1ong. Nhiét do bé
mat tuong doi thap.
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- Cdc ddc trung co bdn cua cdc hanh tinh

Thién thé Khoang c'éch dén Mat | Bankinh | Khoi luqng gso voi Khoi lugng riéng Chu ki tu Chu ki chuyén d@pg S6 ve !iph
Troi (dvtv) (km) Trai Dat) (10°kg/m?) quay quanh Mat Troi da biét
Thiy tinh 0,39 2440 0,052 54 59 ngay 87,0 ngay 0
Kim tinh 0,72 6056 0,82 53 243 ngay 224,7 ngay 0
Trai Pit 1 6375 1 55 23g56ph 365,25 ngay (1 nam) 1
Hoa tinh 1,52 3395 0,11 39 24g37ph 1,88 nam 2
Moc tinh 5,2 71,490 318 1,3 9g50ph 11,86 nam > 30
Thé tinh 9,54 60,270 95 0,7 14g14ph 29,46 nam 19
V“'(l;:lligé:linh 19,19 25,760 15 1,2 17g14ph 84,00 nam 15
Héiﬁ‘; ‘l:‘"‘g 30,07 25,270 17 1,7 16g11ph 164,80 nam >8

4. Sao choi va thién thach:

- Sao chéi: La nhiing khoi khi déng bang 14n véi dd, c6 dudng kinh vai km, chuyén dong quanh Mat
Troi theo qu§ dao elip rat det ma mat troi 1a 1 tiéu diém. Khi sao chéi cd trén qui dao gan mat troi vat
chat trong sao bi néng sdng va bay hoi thanh dam khi va bui quanh sao. Dam khi va bui bao quanh sao
bi 4p sudt do as mat troi gy ra ddy dat vé phia d6i dién v6i mat troi tao thanh céi dudi sao chéi. Ding
trén TD ta nhin thay ca dau va duéi sao chdi: ddu sao choi gan mdit troi, duéi sao choi xa MT hon.

- Thién thach: La nhiing tdng dd chuyén dong quanh mat trdi. Truong hop thién thach bay va bdu khi
quyén clia trdi ddt thi né bi ma sat manh néu néng sang va boc chdy, dé lai mét vét dai ma ta goi la
sao bdang.

III. CAC SAO VA THIEN HA:

1. Cac sao:

- Sao 12 mot thién thé néng sing giong nhu Mit Troi. C4c sao & rit xa, hién nay da biét ngoi sao gan
nhat cach ching ta dén hang chuc ti km (trén 4 nam as); con ngoi sao xa nhat cach xa dén 14 ti nam
dnh sang (1 ndm dnh sdng =9,46.10"” Km ).

- Do sang cac sao: PO sing ma ta nhin thdy cua mot ngoi sao thuc chét 1a do roi sang 1én con nguoi
cliia mat ta, n6 phu thudc vao khoang cach va do sang thuc cua moi sao. Do sang thuc ctia moi sao lai
phu thudc vao cong sudt biic xa cua nd. Do sang clia cac sao rat khac nhau. Chang han Sao Thién Lang
c6 cong sudt bic xa 16n hon ctia Mat Troi trén 25 1an; sao kém sang nhat c¢6 cong suat bic xa nho hon
ctia Mat Troi hang van 1an.

- Céc loai sao dic biét: Pa s cdc sao ton tai trong trang thdi 6n dinh; c6 kich thuéc, nhiét do, ...
khong déi trong mot thoi gian dai.

- Ngoai ra; nguoi ta da phat hién thdy c6é mat so sao dac biét nhu sao bi€n quang, sao méi, sao notron,

+ Sao bién quang c6 do séng thay déi, c6 hai loai:

- Sao bién quang do che khuét 1a mot hé sao doi (gém sao chinh va sao vé tinh), do sdng téng hop
ma ta thu dugc s€ bién thién ¢6 chu ki.
- Sao bién quang do nén din c6 do sang thay d6i thuc su theo mot chu ki xdc dinh.
+ Sao méi c6 do sang tang dot ngdt 1én hang ngan, hang van 1an roi sau do tur tir giam. Li thuyét cho
rang sao mdi 1a mot pha dot bién trong qua tr#nh bién héa ciia mot hé sao.

+ Punxa, sao notron ngoai su biic xa nang luong con c¢6 phan biic xa nang lugng thanh xung séng vo
tuyén.

- Sao notron dugc cau tao bdi cac hat notron véi mat do cuc ki 16n 10" g/cm” .
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- Punxa (pulsar) 1a loi sao notron véi ban kinh 10km tu quay véi toc do géc 640 vong/s va phat ra
séng vo tuyén. Biic xa thu duoc trén Trai Dat c6 dang tiing xung sdng giong nhu dng sang ngon hai
dang ma tau bién nhan duoc.

2. Thién ha: - Thién ha 1a mot hé thong gém nhi€u sao va cdc tinh van.

- Thién ha ctia ching ta c6 dang xoén 6c.

- C4c sao ton tai trong Vi tru thanh nhiing hé tuong d6i doc 1ap v6i nhau. Méi hé thong nhu vay gém

hang tram ti sao goi 1a thién ha.

a. Cdc loai thién ha:

- Thién ha xodn 6¢ ¢6 hinh dang det nhu céc dia, ¢6 nhitng cénh tay xodn 6c, chita nhiéu khi.
- Thién ha elip c6 hinh elip, chita it khi va c¢6 khoi luong trai ra trén mot dai rong. C6 mot loai thién
ha elip 1a nguon phat séng vo tuyén dién rat manh.
- Thién ha khong dinh hinh trong nhu nhitng ddm may (thién ha Ma gien-lang).
b. Thién Ha cuia chiing ta:

- Thién Ha cua chiing ta 1a thién ha xoan oc, c6 dudng kinh khoang 90 nghin nam énh sing va c6
khéi lugng bang khoang 150 ti khéi Iuong Mat Troi. N6 1a hé phing giéng nhu mot cdi dia day khoang
330 nam 4nh sang, chita vai tram ti ngoi sao.

- Hé Mat Troi nam trong mot cdnh tay xoan & ria Thién Ha, cdch trung tam khoang 30 nghin nam 4nh
séang. Giita cac sao c6 bui va khi.

- Phan trung tam Thién Ha c6 dang hinh cau det goi 1a ving 16i trung tam duoc tao boi cac sao gia, khi
va bui.

- Ngay & trung tam Thién Ha ¢6 mot nguon phat xa hong ngoai va ciing 1a ngudn phat séng vo tuyén
dién (twong duong vGi do sang chimg 20 triéu ngdi sao nhu Mat Troi va phong ra mot ludng gié
manh).

- Tir Trai Dat, ching ta chi nhin dugc hinh chi€u cta thién ha trén vom troi goi 1a dai Ngan Ha nam
theo huéng Dong Bac — Tay Nam trén nén trdi sao.

¢. Nhom thién ha. Siéu nhom thién ha:

- Vi tru ¢6 hang tram ti thién ha, cdc thién ha thuong cach nhau khoang mudi 14n kich thuéc Thién Ha
cta chiing ta. Cac thién ha c6 xu hudéng hop lai v6i nhau thanh titng nhom tir vai chuc dén vai nghin
thién ha.

- Thién Ha cua chiing ta va céc thién ha lan 1an thuoc vé Nhom thién ha dia phuong, gobm khoang 20
thanh vién, chiém mot thé tich khong gian c¢6 dudong kinh gin mot triéu nam 4nh sang. Nhém nay bi
chi phoi chli yéu boi ba thién ha xoan 6c¢ 16n: Tinh van Tién Nit (thién ha Tién Nt M31 hay NGC224);
Thién Ha cua ching ta; Thién ha Tam gidc, cac thanh vién con lai 1a Nhém cac thién ha elip va cac
thién ha khong dinh hinh ti hon.

- & khoang cach c& khoang 50 triéu nam anh sang 12 Nhém Trinh Nt chtta hang nghin thién ha trai
rong trén bau troi trong chom sao Trinh Nit.

- Cac nhom thién ha tap hop lai thanh Siéu nhom thién ha hay Pai thién ha. Si¢éu nhom thién ha dia
phuong ¢6 tim nam trong & Nhém Trinh Nit va chita tit ca cdc nhém bao quanh nd, trong d6 ¢c6 nhém
thién ha dia phuong ctia chiing ta.

IV. THUYET VU NO LON (BIG BANG)

1. Pinh luat Hép-bon: T6c do 1ui ra xa cta thién ha ti 1 v6i khoang cach giita thién ha va ching ta:

v=Hd ;
5 ; 1 ndm dnh sdng =9,46.10"Km
H =1,7.10"m/s.nam 4nh sang
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2. Thuyét vu no l6n (Big Bang):

- Theo thuyét vu né 16n, vii tru bat diu dan nd tir mot “diém ki di”. D€ tinh tudi va ban kinh vii try, ta
chon “diém ki di” 1am moc (goi 1a diém zéro Big Bang).

- Tai thoi diém nay céc dinh luat vat Ii da biét va thuyét twong d6i rong khong 4p dung duoc. Vat 1i hoc
hién dai dya vao vat I hat so cdp d€ du dodn cdc hién tugng xay ra bat dau tir thoi diém 1 =107"s sau
Vu né 16n goi 1a thoi diém Planck.

- O thoi diém Planck, kich thudc vu tru 1a 10 m , nhiét do 12 10”2 K va mat do 1a 10”'kg/em®. Céc tri

s0 cuc 16n cuc nho nay goi 1a tri s6 Planck. Tir thoi diém nay Vil tru dan nd rit nhanh, nhiét do ctia Vii
tru giam dan. Tai thoi diém Planck, Vii tru bi tran ngap bdi cdc hat ¢é ning luong cao nhu electron,

notrino va quark, nang lugng it nhat bang 10 GeV .

- Tai thoi diém ¢ =10"°s, chuyén dong cdc quark va phan quark da dii cham dé cac luc tuong tic manh
gom ching lai va gin két chiing lai thanh cdc proton va notron, nang luong trung binh cta cdc hat
trong vil tru lic nay 1GeV .

- Tai thoi diém ¢ =3 phiit, cac hat nhan Heli dugc tao thanh. Trudc d6, proton va notron da két hop
v6i nhau dé tao thanh hat nhan doteri ;H . Khi d6, da xuat hién cdc hat nhan doteri $H , triti [H , heli
;He bén. Céc hat nhan hidro va héli chiém 98% khai luong céc sao va cdc thién ha, khoi luong cac
hat nhan nang hon chi chi€m 2%. & moi thién thé, c6 % khoi lugng 1a héli va c6 % khoi lugng 1a
hidro. Diéu dé chiing td, moi thién thé, moi thién ha cé cing chung nguén goc.

- Tai thoi diém ¢ = 300000 ndm , cdc loai hat nhan khdc da duoc tao thanh, tuong tic cht yéu chi phoi
vil tru 12 twong tac dién tir. Cac luc dién tir gén cdc electron véi cdc hat nhan, tao thanh céc nguyén tir
H va He.

- Tai thoi diém ¢ =10° ndm , cdc nguyén tit da duoc tao thanh, tuong tac chli yéu chi phéi vil tru la
tuong tac hap dan. Cac luc hdp dan thu gom céc nguyén tir lai, tao thanh cac thién ha va ngan can cac
thién ha ti€p tuc nd ra. Trong cédc thién ha, luc hdp dan nén cac dam nguyén tir lai tao thanh cac sao.
Chi c6 khoang céch giita cac thién ha ti€p tuc tang lén.

- Tai thoi diém ¢ =14.10° ndm, vii tru & trang thai nhu hién nay véi nhiét do trung binh 7 =2,7K .

BANG QUY POI THEO LUY THUA 10

Thira s6 Tén tién to | Ky hiéu Thira s6 Tén tién t6 Ky hiéu
10" Tera T 10" dexi d
10° Giga G 10 centi c
10° Mega M 107 mili m
10° Kilo K 10°° micro H
10? Hecto H 10° nano n
10! Deca D 10" pico p
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CAU TRUC PE THI TS PH, CP

MON VAT LY

I. PHAN CHUNG CHO TAT CA THI SINH [40 cau]

Chd dé N&i dung kién thirc Sé cJ
¢ Dao ddng diéu hoa
e Con l&c 16 xo
e Con l&c don
Dao « Nang lwong clia con lac 16 xo va con lac don
dong . I?ao dc?ng tat dan, dao dong duy tri, dao dong 7
cwdng blrc
co e Hién twong céng hudng
e Tdng hop hai dao dong diéu hoa ciing phuong,
cung tan s6. Phuwong phap gién do Fre-nen
e Thyc hanh: Chu ki dao déng clia con l4c don
Séng | * Daicwong vé song, su truyén song
co e S6ng am 4
¢ Giao thoa séng
e Phan xa song. Song dirng
« Dai cwong vé dong dién xoay chiéu
. Dgan [nagh dién xoay chiduchicoR, L, CvaR,
C mac nai tiep. Cong hwdng dién
3%:9 * Cong suét dong dién xoay chiéu. Hé sb cong
v suat. 9
cxr:)igﬁ e May bién ap.Truyén tai fiién nang
o May phat dién xoay chiéu
e Dong co khong déng bd ba pha
e Thuc hanh: Khao sat doan mach RLC néi tiép
Dao ~
déng . D.aO dong dién tir Mach dao dong LC
va e Dién tl]’. trwdng 4
i | » Song dién tir
stf’“g 9 o Truyén thong (thong tin lién lac) biing séng dién tir
P
e Tan sic anh sang
 Nhiéu xa anh sang. Giao thoa anh sang
Séng | « Buwdc séng va mau sic anh sang
anh e Céc loai quang phd 5
sang e Tia hdng ngoai, tia t& ngoai, tia X
e Thang song dién tw
e Thuwc hanh: Xac dinh buwdc séng anh sang
e Hién twong quang dién ngoai. Binh luat vé
gi¢i han quang dién
¢ Thuyét lwvgng tlr anh sang. Luéng tinh séng
" hat clia anh sang
e Hién twong quang dién trong
Lwong| * Quang dién tré. Pi~n quang dién
tiv e Hién tuqng quang phat quang
i e So lwoc vé laze 6
anh e Mau nguyén t&r Bo va quang phé vach cla
sang | nguyen te hidrd
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Chd dé Néi dung kién thirc Sé c.J
¢ CAu tao hat nhan nguyén t&r. Khéi lwong hat
nhan. Do hut khéi. Lwc hat nhan

Hat ¢ Nang lwong lién két, ning lwong lién két rieng

nhan « Hé thirc gitra khdi lwgng va nang luong

nguyén| e Phong xa

top e Phan (rng hat nhan 5
e Phan (rng phan hach
e Phan (rng nhiét hach

T vi

mo e Céac hat so cép

dén e Hé Mat Tr&i. Cac sao va thién ha

vi moé

Téng 40

Il. PHAN RIENG [10 cau]

Thi sinh chi dwoc Iam mét trong hai phan (phan A hodc B)

A. Theo chwong trinh Chuan [10 cau]

Chu dé

Sé cJ

Dao dong co

Song co va séng am

Dong dién xoay chiéu

Dao ddng va soéng dién tw

Song anh sang

Lwong t&r anh sang

Hat nhan nguyén t

T vi mo dén vi md

Téng

10

B. Theo chwong trinh Nang cao [10 cau]

Chu dé

Sé c4

DPong luc hoc vat rén

Dao ddng co

Song co

Dao ddng va soéng dién tw

Dong dién xoay chiéu

Séng anh sang

Lwong t&r anh sang

So lwgc vé thuyét tvong dbi hep

Hat nhan nguyén tc

Tl vi md dén vi mo

Téng

10
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CAU TRUC DE THI TN THPT Chis Noi dung kidn thive s6
céu|
M O N VAT LY Hat e CAu tao hat nhan nguyén t&r. Khéi luong
L nhan nhan. Bd hut khéi. Lwc hat nhan.
R i o . n én Nang | lién két, nang | lién két rié
I. PHAN CHUNG CHO TAT CA THI SINH [32 cau] guyen | e Nang lrong fien KEL nang luong fien ketrieng
toe o Heé thirc gitra khoi lvgng va nang lvong
Chad dé Néi dung kién thirc fa?u e Phéng xa
e Phan &ng hat nhan
e Dao dong diéu hoa e Phan tng phan hach 4
e Conl4c 16 xo ¢ Phan (ng nhiét hach
¢ Con l4c don R
, , T vi
e Nang luwong cta con lac 10 xo va con lac don R ] .
o Dao dong tét dan, dao dong duy tri, dao mo ¢ Cachat so cap
Dao dén o Ha& Mat Troi. Cac sao va thién ha
dong dong cwdng birc 6 * e :
: e Hién twong cong hwdng vimé
co e Tbng hop hai dao déng diéu hoa cuing Téng 32
phuwong, cung tan s6. Phuong phap gian
dd Fre-nen . ) i
e Thwc hanh: Chu ki dao déng clia con Il. PHAN RIENG [8 cau]:
I4¢c don Thi sinh hoc chwong trinh néo thi chi dwoc 1am phan danh riéng
- cho chwong trinh do
e Song co. Sy truyén song. Phwong trinh séng
Song e Song éam 4 A. Theo chwong trinh Chuén [8 cau]
co ¢ Giao thoa séng
e Phan xa séng. Séng dirng Chi dé S6 ciu
« Dai cwong vé& dong dién xoay chiéu Dao dong co
¢ Doan mach dién xoay chiéu chicd R, L, C ’
Dong va cé R, L, C méc néi tiép. Cong hwédng dién Séng co va séng am

- e Cbng suét dong dién xoay chidu. Hé sé cong _ 4
dién Suét 7 Déng dién xoay chiéu
x'f_egy e May bién ap. Truyén tai dién ning PP Ty ———
chieu ¢ May phat dién xoay chiéu a0 dong va song dien tw

¢ Doéng co khong ddng bd ba pha Sng anh sang
e Thuwc hanh: Khao sat doan mach RLC néi tiép
D Lwong t&r anh sang

ao  Dao ddng dién tr. Mach dao dong LC 4
doéng o Dién tir trudng Hat nhan nguyén te
va e Sobng dién tir 2 _
séng | * Truyén théng (thng tin lién lac) bing séng dién T vi md dén vimd
diéntir | N

Tong 8
e Tan séc anh sang
* Nhieu xa anh sang. G’iao thoa anh sang B. Theo chwong trinh Nang cao [8 cau]

i e Budc song va mau sac anh sang - .
Srong « Céc loai quang phd Chu dé S6 céu
Anh e Tia hdng ngoai, tia t& ngoai, tia X 5 Déng lwe hoc vat ran 4
séng e Thang séng dién t _

e Thyc hanh: Xac dinh bwéc séng anh sang Dao déng co
Song co
« Hién twong quang dién ngoai. Dinh luat vé Dao dong va song dién te
gid¢i han quang dién
e Thuyét lwong tir anh sang. Ludng tinh séng’ Dong dién xoay chiéu
clia anh sang
Lwong | ¢ Hién tuong quang dién trong Soéng anh sang 4
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