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LOI NOI PAU

Cac em than mén, ké tir ndm 2007 dén nay chting ta da qua sau mua thi dai hoc véi hinh thuic thi trac
nghiém. Day 1a hinh thirc thi doi hoi cac em phai cé mot luwong kién thire phd quat va kha nang tong hop
cao, khong nhitng giai dugc cac dang bai toan ma con phai giai cac loai bai toan nay mot cach nhanh nhat (vi
thoi liwong cho moi cdu héi trac nghigm chiwa ddy hai phiit).

Hon muoi ndm giang day trén giang duong DH ,day luyén thi dai hoc, bién tap dé thi PH va viét
sach tham khao cho chuong trinh thi trdc nghiém mén VAT LY cting cac giang vién truong DH Sw pham Ha
No6i hoat dong trong linh vuc nay. Chung t6i xin boc bach va chia sé vdi cac em mot sd kinh nghiém trong
qua trinh hoc va lam bai thi trac nghiém mén Vat ly, véi hy vong c6 thé gitip cic em viing budc hon trong
cac ky thi sap toi.

Cac em hinh dung rang viéc chting ta lam mot bai thi trac nghiém cfing giohg nhw cac em dang ghép
mot biic tranh vay. Moi mot cau hoi 1a mdi manh ghép trong btic tranh d6. Khi ghép tranh cac em c6 thé
ghép tlr trén xudng, dudi 1én,... va rat nhiéu thu thuat khac. D& don gian va dé hinh dung thi cac em hay
xem nhu btec tranh d6 khong phai cé téi 50 manh ghép ma hay xem mdi mot “chuong” 1a mdt manh ghép
(Co hoc, séng co hoc, dién xoay chiéu, song dién ti, séng dnh sdng, lugng tir dnh sdng, vit 1y hat nhan...),
xem minh nhan biét t6t nhat 1a manh ghép nao thi trong qua trinh lam bai thi em t6 manh ghép d6 trudce cir
nhu thé cho dén khi em hoan thién btic tranh cua minh (Phuong phdp nay co mdt loi la do em chi gidi cdc
bdi todn trong cung mgt chuong nén tw duy logic duoc lién mach va nhdt qudn).

Cé bao gid cac em dat ra mot cau hoi 1a: “ Lam mét bai thi trdc nghiém thi lam nhw thé nao, lam tie ddu téi
ddu? Poc mot ciu héi thi tric nghiém thi doc tir dau? Khi tich ddp dn vao phiéu thi thi tich nhw thé nao, khi nao thi
tich? Cic bai khong thé’ gidgi dwgc thi phdi tich ddp dn ra sao ...?” tat ca nhiing di€u thay nodi o trén déu phai c6
phuong phap va nghé thuat dua trén nhiing xac suat toan hoc dang tin cay.

Khi giang day thay c6 hoi cac hoc sinh ctia minh: “ Lam mgt bai thi tric nghiém thi lam nhw thé nao, lam
tie ddu t6i ddu?” thi nhin dwoc cdu trd 10i la: Thiea thdy em doc dé qua mot lwot v6i lam tiv dé dén khé a”. Nghe c6 vé
logic va bai ban, nhung cac e thit hinh dung xem v6i kha nang ctia minh, trong mét bai thi gom 50 cau hoi
trai rong trén 7 trang gidy thi cic em cé dt kha ning biét dwoc cau nao dé thi 1am trudc hay khong???, viéc
em doc 7 trang gidy mat 10 phut c6 gitp cho em lam duwoc gi hay khong. Cau tra 10i 1a khong dwoc 1oi ich gi.

“Khi lam m@t cdu thi trac nghi¢m em lam nhuw thé' nao? Cau trd 10i la: “Em doc dé, tém tdt dé roi gidi a”. That
bai ban nhung qué dai cho bai thi trac nghiém.

“Tich ddp dn thi tich thé'nao?” Cdc em déu tra loi la lam dwegc cdu nao thi tich luén. Thwa thdy lam dwoc maoi
khé chik lam dwgc thi tich ddp dn la viéc qud dé. (Cdc em nhdm & cho do).

“Nhitng cdu khong lam duwgc thi em tich ddp dn thé' nao?”. Thuwa thdy em tich bira g..

Chac cac em déu hinh dung ra nhitng diéu thay néi ¢ trén day la nhitng ban khoan ctia cac em khi
lam bai. Sau day thay xin chia sé mét sd kinh nghiém ctia minh trong qua trinh giang day ma thay da duc rat
ra trong hon mwoi nam vira qua:

Tai sao khi san xuat mot ci 4o ma lai can nhiéu nguoi nhu vay ????: Mot t8 chuyén cat, mot t&
chuyén may c6 ap, mét td chuyén may ong ao, t6 chuyén 13, t6 chuyén déng goi ... cau tra 1oi la lam nhw vay
nhanh hon nhiéu so v6i mot nguwoi may mot cai do va thuc hién tat ca cac thao tac trén. Nén khi lam mot bai

thi trac nghiém cac em nén tién hanh nhu sau:



LAM MOT BAI THI LAM THE NAQ?

Budc 1: Truc hét hay ghi vao gidy nhdp 50 cdu ma cdc em sé lam

TT

DAP AN
A B C D

Caul:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 50:

Buwéc nay givip cic em chon diing 50 cdu minh cin lam va ldy ddp dn mot cdch nhanh nhit.

Buéc 2: Doc dé vd lam bdi , cau ndo lam dugc thi lam luén trong qud trinh doc. Buéc nay vé

cung quan trong trong qud trinh ldm bdi vi né giiip cic em dat dugc mét sé ké' qua sau:

v

4

Bai nao lam dugc thi tich dap an vao giady nhap theo dting dap an & trén (nhitng bai dugc goi la lam
duo néu chiing ta gidi né chi mdt c6 mét dén hai phiit)

Nhirng bai nao cd thé gidi dwpc nhung biét la khi gidi né mat nhiéu thoi gian thi danh ddu vao gidy nhdp
bang ki hién nao dé dé'cé thé gidi & budc sau.

Nhitng bai nao biét chic ddp dn chi c6 thé'la mgt trong hai ddp dn (nhw A va C ching han) roi quay lgi gidi
sau

Vi dy khi dwa dong hé 1én cao thi con Lic dong hé chi cd thé'chay chdm thi chiing ta bé hai ddp dn chay
nhanh di . Viéc con lai la tim do Ion.

Nhirng bai nao em chua gy bao gio thi khong thé'gidi vi thi tran nghigm ma sa vao cdc bai nay chi mat thoi
giam ma khong c6 hiéu qua. Em danh ddu vao gidy nhdp dé’khong mat thoi giam doc nhitng bai todn nay.
Buéc nay gitip cho cdc em doc dé duwoc qua mot lugt, lam bai tir dé dén khé (vi cic cdu dé em da gidi
& buée nay réi) dong thoi da phan loai dugc dé tix dé dén khé (budc nay mat chieng 30° dén 45" nhung

cic em sé gidi dwoc tie 20 dén 30 cdu) va thu dugc bang két qua sau:

T DAP AN

A B C D
Cau 1: X
Cau 2: X
Chu 3: 7A,C DAP AN CHI CO THE LA A hodc C
Cau 4: KHONG THE GIAI PUQC
Cau 5: X
....................... C6 thé giai duoc nhung mat nhiéu thoi gian
Cau 50: X

Sau khi hodn thanh budc nay cdc em hay t6 ddp dn minh lam duoc vdo phiéu tra 10i (trdnh trieong hop

lam dén ddu tich dén ddy sé rat dé tich nhdm vao cdu khdc ma lgi lam gidn doan qud trinh lam bai).



Budc 3: Lam nhitng cau dang phan van gitta hai dap an va nhitng cau cé thé giai duoc va tich dap an vao giay
nhap (nhi vao gidy nhdp ¢ gio dé thi dén diing cdu minh cin ma khong phdi doc dé'lai mgt ldn niva va khong doc nhitng ciu
khong thé’lam).

Sau khi xong budc nay cdc em lai tich ddp dn vao phiéu trd 10i trdc nghiép.

Buéc 4:Tich bira nghé thudt. Nhu cac em da biét moi mot dap an déu co xac suat dung 1a 25% vi vay sau khi
tién hanh ba budc noéi trén em hay nhi vao bang gidy nhap dap an cia minh dém xem c6 bao nhiéu cau dap

an la “A”; bao nhiéu cau dap anla “B”; ...

DAP AN

TT

A B C D
Cau 1: X
Cau 2: X
Cau 3: X
Cau 4: X
Cau 5: X
Céau 50: X X
Tong s6 cau 13 13 4 10

Do xac suat vé mat toan hoc thi c6 khoang 12 dén 14 cau dap an la “A”; 12 dén 14 cau dap an la “B”; .... Nén
néu dap 4n nao da c6 du sd luong trén thi viéc nhitng ciu con lai dap an roi vao A va B 1a rat kho (tdt nhién
em phdi ddm bdo tit cd cdc cau em da gidi duoc dé ding). Nhin vao bang so liéu ma nhan thiy s cau dap 4n
“D” 1a 10 cau trong khi d6 s6 cau c6 dap an la “C” chi ¢6 4 cau thi tot hon hét la chung ta tich tat ca nhiing
cau con lai dap anla “C”.

Budc 5: Kiém tra lai cé bi troi ddp dn & phiéu tra 10i trdc nghigm v6i ddp dn 6 gidy nhdp khong. (Viéc nay
nghe c6 vé khoi hai nhiwng rit nhiéu trwong hop lam ding nhwng lai tich vao phiéu trd 10 sai).

POC MOT CAU HOI POC TU PAU ??7???

MGt cdu héi tric nghiém chiing ta khong nén doc tir ddu ma nén doc tir gidu chdm cudi cing ciia dé bai dé’biét ho
héi gi? Va tiép theo la doc dip dn dé'thdy chiing giong va khic nhau & ché nao? Lam thé nay gitip cho cic em dinh hudng
nhanh chéng dé gidi bai todn nhw sau:

v' Néu ca 4 ddp dn ld khéc nhau vé con s6 thi bdi d6 cdc em khong can d6i don vi.

Vi du: M6t dong hé qud lic chay ding 6 mét dat. Khi dem 1én cao 10km so v6i mét dét thi dong hd chay nhanh hay

chay chdm? nhanh chim bao nhiéu trong mot ngay? Gid thiét rang nhiét A6 moi trieong khong doi, ban kinh trdi dat R

= 6400km.

A. Chgm 135s. B. cham 13,5s. C. nhanh 200s. D. cham 1350s.
Ta thay 4 ddp dn c6 dg so” lién déu khdc nhau, ma em biét:

h 1 .
At = E.t = 5864 =13,5s. Dap an chi c6 thé'la A.

Néu 4 ddp dn c6 hai vai ddp dn khdc nhau v& bic ma s6'lidu khong khdc nhau thi chic chin cdc em phdi doi don vj.
Vi du: M6t dong hé qud lic chay ding 6 mét dat. Khi dem 1én cao 10km so v6i mét dét thi dong hd chay nhanh hay
chay chdm? nhanh chim bao nhiéu trong mot ngay? Gid thiét rang nhiét A6 moi trieong khong doi, ban kinh trdi dat R

= 6400km.



A. Chdm 135s. B. chdm 50s. C. nhanh 200s. D. cham 150s.
Huwong dan gidi: Ta thdy 4 ddp dn c6 d6 s6 lign déu khdc nhau, ma em biét:
At = h.t = £86400 =135s.Dép an la A.
R 6400
Vi du:Trong hién tuwgng giao thoa khe Young khoang cac gitta hai khe 1a 1mm, khoang cach ti hai khe dén
man la 2m thi khoang van giao thoa la 1,2mm. Budc song anh sang la
A. 0,6 m. B. 0,6 mm. C. 0,6 um. D. 0,6 nm.

Huwong ddn gidi:Ta nhin thiy cd 4 ddp dn déu giong nhau nén khi gidi chiing ta phdi d6i don vi. Tuy nhién véi bai
todn nay la bai todn giao thoa dnh sing nén bwdc séng phdi nam trong ving khd kién nén chi cé thé'la ddap dn “C”.
v' MJbi mot cau hoi tric nghiém dai bd phan déu thira du kién hoic do hinh thic 1a tric nghiém nén

khong can phai dung hét cac dir kién d6 nén khong nhat thiét phai doc hét dé.
Vi du: D3t dién &p xoay chiéu 200V vao hai ddu doan mach R, L, C mac ndi tiép c6 R =100 Q, cudn day

thuan cam L ¢6 d6 tu cam thay doi dwoc (hodc C thay doi, hodc tin s6 thay doi).... Cuong d6 dong dién cuc dai

khi L thay déi 1a
A. 1A. B.2A. C. 3A. D. 4A.
Huéng dan gidgi: Ta thdy dit chiing ta ¢6 doc hét dé thi ydu cau cudi ciing ciing chi 1a tim lya. DU L, C, hay f bién thién
u .
thi I, = R 2A. ma khong can phai tinh Zc; hay Zw gi ca.

MOT SO TRUONG HOP QUAN TRONG TRONG CAC CHUONG
Chuong I: DAO PONG CO HQC

Trong chwong dao dong co hoc cdc em cian quan tdm chinh dén hai bai todn chinh sau:
Bdi todn 1: Moi lién hé Qitea chuyén dong tron déu va dao dong diéu hoa
Bai todn 2: Cic bai todn ty I¢
Néu hai dai livong x va y dao dong cung tin s6'va vudéng pha véi nhau:

x=Acos(wt+¢); y= B.COS(a)H-q)i%J thi ta uén co:

i
P

Giai hé phuong trinh trén ta duwoc:

Ao KV X
Y; = Vi

B M2 %Y
X =%

Hai hé phurrong trinh néi trén diing digc cho moi cap s& dao dong ciing tan s6 va vuong pha nhau nhu:

(2).

v’ CO HQOC: C6 céac cap (X, v); (v; a); (v, Fnpn) dao déng vubng pha vai nhau.
v' DAO PONG PIEN TU: C6 céc cdp dai lwong (q; i); (uc; i); (ug; i)
v' MACH PIEN XOAY CHIEU: C6 cac cap (uc; i); (uc; i); (Ug; uc); (Ug; Up)



Badi todn 3: Moi lién hé Qitea chuyén dong tron déu va dao dong diéu hoa
v'Pham vi ap dung: Khi gap cdc bai todn nhw tim thoi diém, tim khodng thoi gian, khodng thei gian lén
nhat, khodng thoi gian nhé nhdt, tim quéing dwong, quing dwong cuwc dai, quing dwong cuc tiéu, ty sé
thoi gian, ty sé thoi gian nén — dan ciia 16 xo thi déu ding phwong phdp dwong tron hrong giac.
v' Phuwrong phdp: M@t vét dao dong diéu hda véi phirong trinh x = A, cos (ot + (p) dwoc xem nhuw hinh
chiéu ciia mét vdt chuyén déng tron déu véi ban kinh R = A véi vdn tée géc w, véi chiéu diwong ngiroc
chiéu kim dong ho.
Chuwong IT: SONG CO HOC
Bai toan 1: Mdi lién hé gita dé léch pha, khodng cach, vdn toc, tan sé, burdc song va thoi gian.

Mot s6 bai toan vé song co chu ky, tan s, van tc, budc song thay ddi ching ta ¢d thé dung phuong
phap loai nghiém nhanh bing viéc dua vao mdi lién hé nay:

N : hai dao dong cung pha

=4<N,5: hai dao dong nguoc pha
N, 25; N,75: hai dao dong vuong pha

Ap Ad _Ad  Ad.f

27 A vl v

Vi du 1: Cho moét s¢i day dai vo han, mét dau duoc gén véi mot nguodn song cd tan so thay doi
duoc trong khoang ttr 90 Hz dén 120 Hz, véi van toc truyén song trén day la 10 m/s. Nguoi ta quan

sat thay rang hai diém M, N trén day cach nhau 15 cm ludn dao ddng nguoc pha véi nhau. Budce

song la
A.10 cm. B. 15 cm. C.12 cm. D. 11 cm.
Hudng dan: Do hai diém M, N dao dong cing pha nén thda man diéu kién: % = % =N
T
Thay cac gia tri twong ting cua A ching ta thu dwoc két qua can tim:
% =1,5: hai dao dong nguoc pha
e =1: hai dao dong cung pha
Ap_Ad_ 15 JEeF
x4 % =1,25: hai dao dong vuong pha
1 =1,36: linh tinh pha
12

Vay vdi meo nho nay chung ta thay ngay dap anh A la nghiém.

Vi du 2: Cho mét sgi day dai vo han, mot dau duoc gén voi mot ngudn séng o tan so béng 100Hz.
Nguoi ta thay doi lwc cang day sao cho van tdc truyén song trén day thay doi trong khoang tir
15m/s dén 25m/s thi thay hai diém M, N trén day cach nhau 15 cm ludn dao dong vudng pha voi

nhau. Van tdc truyén song trén day la

A.15m/s. B. 18 m/s. C. 20 m/s. D. 25 m/s.
Huéng dan:
Do hai diém M, N dao dong vudng pha nén théa man diéu kién: % = % _Adf_ N,25 or N,75
T v

Thay cac gia tri trong tng cua v ta duoc:



915199 _1. hai dao dong cung pha
0,15.100 __ oo it

Ap AdS BETE =0,83: linh tinh pha

27 v % =0,75: hai dao dong vuong pha
% =0,6: linh tinh pha

Vay dap an C la nghiém.
Bai todn 2:Bai toan giao thoa song co
Gan nhu cac bai toan giao thoa song co déu 1 bai toan tim mdi lién hé giira hiéu quiang dudng truyén song
véi cac yéu td khac cua bai toan. Vi vay nhirng lai todn ndy cac em tap trung vao viéc tim mdi lién hé giita
hiéu quing duong véi budc song. Tir d6 1ap nén didu kién cua bai toan va xir Iy nd
Vd: Diém giao dong cuc dai 1a diém c6 hai ngudn gui ti dao dong ciing pha (véi moi bién dé cua hai nguon
s6ng) tir diéu nay chung ta thu dugc: d, —d, =k.A +%.ﬂ
T

Bai toan 3: Bai toan vé mize curong dg am
Pai bg phdn cdc bai todn séng co hoc déu 1a nhiing bai todn so sanh khodng céc véi burdc song.

Bai toan vé mirc cuong dé am thi ta co:

P

L(P) =L, +lg -

0

L(R)=L0+2.Ig%

P R
L(P,R) =L, +lg—+2.1g—=2
( )L°+gF’o+ 9

L+ ++

L(1) =g =1g(10" +10" +...+10" )

0

Churong IIT: PIEN XOAY CHIEU
Khi gidi bai todn dién xoay chiéu cdc em cin dé'y dén mot s6'triwong hop dic biét sau:
THI1: Néu Z, = 2Z thi Urc = U va khong phu thudc vao dién tro
TH2: Néu Z. =27, thi Ure = U va khong phu thudc vao dién trd
TH3: Néu Z, = Z. thi Ur= U va khong phu thudc vao dién tro
TH4: Doan mach RLC méc ndi tiép ¢6 L hodc C hoic f thay d6i ma c6 I = . hodc (P1 = P2) thi ltc d6 ta co:

v'Hai dong dién i1 va i> sé d6i xitng nhau qua u. Néu hai dong dién dé 1éch pha véi nhau mét goc la Ag thi

At
¢ = 5
Agp

®, = 5

. 2 2
Vi =1,=1,,.08¢ =1,,.05¢,; P =P, =P, cos’p =P, .cos’p,
v’ Néu cin tim diéu kién dé Ine hodc Puar thi liic d6 ta chi cén nhé néu L, C bién thién thi théa man trung binh
cong ctia cam khang (néu L bién thién); trung binh cfng cua dung khing (néu C bién thién), trung binh nhin

cua tin s6 néu tian so bién thién.



v/ Cic bai todn c6 L hodc C bién thién thi két qua déu la dwéi dang trung binh cong

v'Bai todn cé R hodc f bién d6i thi két qud cé dwéi dang trung binh nhan.
THS5: - Néu dién &p hai dau ug, vudng pha véi dién dp hai dau doan mach thi day la bai todn dién dp hai dau tu dién
dat gia tri cuc dai.

- Néu dién dp hai dau dién tré va tu dién vudng pha véi dién dp hai dau doan mach thi dién dp hai dau cugn day

thuan cam dat gia tri cuc dai.

- Néu dién dp hai dau doan mach cuing pha véi cuong dé dong dién trong mach hodc U, = Ugc thi ddy la bdi todn
cong huong.
THG:Véi cdc bai todn dién xoay chiéu ma gid thiér di cho gid tri dién ap hodc cho dg léch pha thi ching ta nén gidi
cac bai toan nay bang phiong phdp gian do Fressnel; phirong phdp vecto quay hodc phirong phdp vecto trueot.

Chwong IV: SONG PIEN TU

Bai toan 1: CHU KY, TAN SO, BUOC SONG PIEN TU CUA MACH DAO PONG
v'V6i cé&c bai toan mach dao déng da cho day di L va C thi:

T=27JLC; A=22VLC; f 2#
27 LC

v Vi céc bai toan ghép thi khi tim chu ky, tan s, buéc séng chiing ta diing phwong phép ting giam:

X, =yX2+XZ [

(- XXy

X+ X2
Vi vy khi gidi logi bai toan cdt ghép ching ta tién hanh nhu sau:
Buwoéc 1: Thanh ldp biéu thirc ciia dai heong can tim
1

27\ LC

Buwoc 2: Xem dai lrong can tim sé tang 1én hay giam xuéng khi ghép
Néu ting dp dung cong thic: X, =/ X + X
XX,
X?+ X2

Vi du: Cho mach dao dong LC gém cudn day thuan cam L va tu dién C c6 thé thay thé duoc. Khilap C=C

Vidu: T=272JLC; A=22VJLC; f =

Néu giam ap dung cong thic: X =

thi mach dao dong véi tan s6'1a fi (hoéc chu ky chu ky T), khi lap C = Cz thi mach dao dong véi tan sd'1a f
(hodc chu ky chu ky T2). Hoi khi ghép hai tu véi nhau rdi méac vao mach dao dong nai trén thi tan s& (hodc

chu ky) dao dong ctia mach la bao nhiéu trong cac truong hop sau:
a. Hai tu ghép song song
b.Hai tu ghép noi tiép.

Huwéng dén gidi:

1
Buwdc 1: Thanh lap dai lwgng can tim f= m’-r =27vLC

Budc 2: Xem dai lwgng cin tim ting hay giam sau khi ghé

a. Hai ty ghép song Ci=C+GC,

Ta thay khi ghép hai tu song song véi nhau thi dién dung ctia hé sé ting dan dén tan sd dao dong cua

hé sé giam, chu ky ctia h¢ khi ghép tang 1én va budc song dién tir ma no6 phat rs tang lén. Nén



To, =T =T +T0 Ao, = Ay =y A + 455 fo =1, = E%z
NAAES &

— Cl'CZ

b. Hai tu ghép noi tiép Co = C,+C, =C,

Ta thdy khi hai tu ghép noi tiép véi nhau thi dién dung ctua hé giam so véi dién dung ctia hai tu . Do
d¢6 khi hai tu ghép lai voi nhau thi tan sd dao dong ctia hé sé tang con chu ky va bude song dién tir khi ghép

sé giam. Nén ta co

T.T A,
foo=fo=f2+f2 T, =T =—2 : ) =4 =—1b2

Bai toan 2: BAI TOAN DUNG PHUONG PHAP TY LE

2 +2 2 +2 2 2 +2
| us i W, u W, i
Trong mach dao dong ly twong LC ta luon c6: —+— =1, —2+—2:1:—Czq—2:—2:>—":—2
Q o Ug 1o E o U E
Khi ndng luong cam ting tir gdp n lan thé nang tinh dién ta co:
u==+ Yo
n n+1
WL :—1E Q
n+
W, =nW, = ==t
; © 1 vn+1
W, =——
n+1 n
=%l |—
n+1

Chwong V: SONG ANH SANG
Bai todn 1: DEM SO VAN SANG, VAN TOI TREN POAN MN
Budc 1: Lap diéu kién

. AD

Vi tri van sang thoa man diéu kién: X° =k.=—
a
%7 [k 1) AD
Vi tri van t6i thoa man diéu kién: - 2/ a
Budc 2: Xét khoang bién thién
Van sang trén doan MN thoa man diéu kién:
Xya Xy

<k< 28 Lk <k<k
D D

NI\S;IN =k ax_kmin +1

m

X sxszk.%sxh, =

Vay s0 van sang trén doan MN la:
Van t0i trén doan MN thoa man diéu kién:

Xy <X =(k—%j.i—DS Xy = XMa<k—%S

a AD

T fd —_
Vay s6 van 61 trén doan MN Ta: N = Knax =Ky +1
Bai todn 2: GIAO THOA ANH SANG NHIEU MAU

Xya
AD

=k, <k<k_

1. Diém trén man ma tai dé cdc vin sdng trung nhau:
— 1 — 1 — — 1 — — — * — — — *x
X=kji, =k, =...=k i, = kA =ki, =...=k 4, (*) = kn =kn, =...=k_n_ (**)
Giai phuong trinh (**) v6i nghiém nguyén rdi thay vao phuong trinh ban dau ching ta tim duoc diém trén
man ma tai d6 cac van sang trung nhau (hodc cung mau véi vin trung tam).
2. S0 van sang gitra hai van cing mau véi van trung tim
S6 van sang gitta hai van cling mau véi van trung tim bang tong s& van ctia ting bitc xa trir di cac vi tri
trung nhau.



Bai todn 3: GIAO THOA ANH SANG TRANG
1. Tai di€m M trén man cé bao nhiéu bikc xa sang, tim budc séng cua ching

2. Tai diém N trén ban c6 bao nhiéu bitc xa tat, tim buéc séng ctia chting
Bdi todn 4: HAP THU VA LOC LUA ANH SANG

_nA

Hiéu suat phat quang: |,
v

Chuwong VI: LUONG TU ANH SANG

1. Cong thoat va gidi han quang dién cta kim loai:

A:m: A ZEQ A:—l’ 242 (eV); 4 :—1'242 (um).
A A T A
2. Dong ning ban diu cuc dai va van téc ban dau cuc dai ctia electron quang dién
2K
Komax = %— A= %—1’/2142 (V) =V =, [—M2 =595.10°/Kype (M/S)
0 me

3. Dong quang dién bao hoa:
l,, =8,05.10°.HP 1 (A)

4. Nang lugng, ban kinh quy dao, van t6éc chuyén dong, tan s6 goc trong mau Borh

E, =-13,6 (eV)

n r,=5310"  (m)

v =Yo trongdé |y —21856.10° (m/s)
w, =4,124.10" (rad /s)

Pq

S8 Q[+

Vi du: Dién t&r trong mau nguyén ti¢ H khi nhay tir trang thai N vé K phat ra photon c6 budc séng Ai, khi
dién t&r nhay tir 16p M vé L tao ra photon ¢ budc song Az. Ty sO A2/ A1 la



TAI LIEU THAM KHAO

Dé truc tiép nghe cdc bai gidng ciia nhém tdc gid cdc em c6 thé' thong qua cdc kénh truyén hinh VTV2;
VTC vdo cdc budi bé tic kién thifc vin héa ciia Ban khoa gido dai Truyén hinh Viét Nam hodc trang truc
tuyén truongtructuyen.on dé hoc tryc truyén.

D¢ dugc nghe gidng day tryc tiép cdc em lién hé véi “trung tam BOI DUONG KIEN THUC” ciia
truong DPHSPHN - 136 Xudn Thiyy — Cau Gidy — Ha Ngi.

Dé tim hiéu sau hon vé cdc dang bai tdp va phong phii hon thi tim doc cdc tai liéu thao khdo ciia
nhom tdc gia:

1. Cam nang én luyén thi mén Vit Iy (Cua thdy Nguyén Anh Vinh - 2 tdp — NXB DHSP).

2. B6 dé on luyén thi trdc nghiém mon Vit Iy (Nguyén Anh Vinh — Duong Viin Can — Ha Duyén Ting —
Lé Tién Ha — NXB DHSP).

3. Tuyén tdp 36 dé thi tric nghigm mon Vit Iy ( Nguyén Diic Tai — Lé Tién Ha — Nguyén Xuian Ca

NXB DHSP).
4. Tuyén tdp dé thi thir dgi hoc BAC - TRUNG - NAM ( Lé Tién Ha — Duong Vin Cin — Lé Thi
Ha, NXB DHSP)
Thay mdt nhém tdc gia chiic cdc em c6 mot mia thi dat nhiéu két qua va cuén “Tom tat cong
thitc Vat ly” sé gitip cho cdc em ndm bt mot cdch ngdn gon nhét cic dang bai tdp trong “Cdu triic dé thi PH
ciia B GD&DT” .
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PHUONG PHAP GIAI TOAN VATLY 12

CHUONG I: DAO PONG CO HOC
I. DAO PONG PIEU HOA
1. Phuong trinh dao dong: x = Acos(wt + ¢)
2. Van toc tic thoi: v = -oAsin(ot + ) = ®Acos(ot + ¢+1/2)
v ludn cuing chidu véi chidu chuyén dong (vat chuyén dong theo chiéu duong thi v>0, theo chidu am thi v<0)

3. Gia toc tuc thoi: a = -w*Acos(ot + @)

a luén huéng vé vi tri can bang
4.Vat 6 VTCB: X = 0; |V|max = @A, |[ajmin=0

Vit & bign: X = 2A; |Vlwin = 0; [ajmax = ©0°A
5. Hé thie doc lap: A = x* + (%)2

a=-0°X

6. Conang: W =W, + W, :%ma)ZAZ

Véi W, :%mv2 :%ma)ZAzsinz(a}t +@) = Wsin® (ot + @)

1 1
W, = > ma’x* = > ma® A’cos® (ot + @) = Weos? (wt + @)
7. Dao dong didu hod c6 tan sé goc 1a o, tan sé f, chu ky T. Thi dong ning va thé ning bién thién vai tan sé goc 2w,
tan s6 2f, chu ky T/2

8. Pong ning va thé nang trung binh trong thoi gian nT/2 (neN’, T 1a chu ky dao dong) la: % =%ma)2A2

9. Khoang thoi gian ngan nhat dé vat di tir vi tri c6 1i 6 x, dén x,

X

o bo_lo-al |5
X

0 [0

Vvoi va(0<¢,p,<7)

cosg, =

Chuyén dong tron déu va _dao dong dieu hoa

Moi lién hé giira dao dong diéu hoa va hinh chiéu ciia chuyén dong tron déu:

Xét mot diém M chuyén dong tron déu trén dudng tron co ban kinh A va toe do goc . Tai thoi diém ban dau chit
diém & vi tri diém M, va tao véi truc ngang mot goc ¢. Tai thoi diém t chat diém & vi tri M va goc tao vai truc ngang
0x 14 (wt + ¢). Khi d6 hinh chiéu ctia diém M xudng ox 1a OP c6 d¢ dai dai s6 . x = OP = Acos(wt + ¢)  (hinh 1)
~>hinh chiéu cia mot chét diém chuyén dong tron déu 1a mot dao dong didu hoa.

- Chiéu dai quy dao cta dao dong diéu hoa: 1= 2A.

Quiing dwong di dwoc trong khoing thai gian (t, — t;) ciaa chat diém dao dong diéu hoa:

- Quing duong vat di dugc trong 1 chu ky dao dong( t, —t; =T) la: S=4A.
- Quéng duong vat di duge trong 1/2 chu ky dao dong (t, - t; =T/2) la: S = 2A.



/ it ) W _-— .
Q

Hinh 2 v

Hinh 3

v

a.Khi vat xuat phat tir vi tri dic biét: Ta chi xét khoang thoi gian( t, — t; =At < T/2).
Vit xuit phat tir VTCB:(x=0)

+khivatditt: x=0—> X= i? thi At :;——2 : Quéang duong di dugc la: S = A/2 (hinh 2)
. A2 T A
+khivatdito: x=0 > x==% \2/— thi At = § Quang duong di dugc la: S = —\/—
A A
+ khivatdito: x=0 - x= +—\/_ thi At —E Quiéng duong di dugc la: S = —\/_

. R T . X
+khivatdito: x=0 > x=xA thi At= Z: Quéng duong di dugc la: S=A
Vat xuét phat tir vi tri bién:(x = +A)

AV3 . T A3

+ khivatdito: x=2A— X = iTthl At :E: Quang duong di dugc la: S=A -T (‘hinh 3)

A2 T Af

+ khi vat di tu: x= A — X = +—th| At _§ : Quang duong di dugc la:S=A- ——

. A T
+ khivatditr: x =+tA— X:iE thi At :E: Quang duong di dugc la: S=A/2

+khivatditr: x= tA— x=0 thi At :% : Quang duong di dugc la:S=A



> -

= =

T ) T _ T

P T i 12 i & N

H 0 Eli— -

-A T2 O 2 2 A x

+ . e . — >
o T ' T T

. 8 i 8 i 6 A

b. Khi vat xuét phat tir vi tri bat ky! Quiang dwong vat di dwoc tir thoi diém t; dén t,.
PPG: Phantich: t,—t,=nT+Af{ (neN;0<At<T)
+ Quang duong di duogc trong thoi gian nT la S; = 4nA, trong thoi gian At la S,.

+ Quing duong téng cong la: .Tinh S, nhu sau:( Néu ar="L — 5, —2A)
2

= AcC0S +
Xac dinh: {Xl (e, +¢)

X, =
) vay '’
Vv, = —wAsin(at, + @) {vz =

Acos(at, + @)
—wAsin(at, + @)

(V1 va v, chi can xac dinh déu)

. At<0,5T =S, =
*Neu viv, >0 =

%, =]

At>05T =S, =4A—|x, — x|

*Néuv1v2<0:>[

v, >0=S, =2A-X —X,
v, <0=S, =2A+X +X,

S;=x; +4A —x;

Sy=-Xy+4A +x,

S, =Xy +2A + X,

S;= X, +2A + X,

Luru y:+ Néu t, — t; = nT/2 v6i n 12 mot s6 ty nhién thi quing duong di duoc 14 S = n.2A.

+ Tinh S, bang cach xac dinh vi tri Xy, X, va chiéu chuyén dong cua vat trén truc Ox

+ Dung mbi lién hé giita dao dong diéu hoa va chuyén dong tron déu ¢ thé giai bai toan don gian hon.
MO td tinh S,: Dwa vao hinh chiéu ciia chuyén dong tron déu.Tinh x; = Acos(mti+ @); X, = Acos(mt+¢).
Xac dinh vi tri diém M trén duong tron ¢ thoi diém t; va t,.Tim S, nhu cac hinh 5 sau day: (At =t, —t; )

Nhan xét: Khi vat xuit phat tir VTCB hoic vi tri bién (tac 1a ¢ = 0; 7; +1/2) thi




+Quing dudng di duoc tir thoi diém t,= 0 dén thoi diémt, = T/41a: S=A
+Quiang dudng di duoc tir thoi diém t;= 0 dén thoi diém t, = nT/4 1a: S= nA
+Quang dudng di duoc tirt, = 0 dén't, = nT/4 + At (v6i 0 < At < T/4) 1a:|S = nA +[ x(nT/4 + At) - x(nT/4) []

Khoang thoi gian ngin nhat dé vat di tir vi tri ¢6 li d§ x; dén x,: M2
Agp |(P _¢| COS(pl=%
At =—2 =12 T i VA (0< @, @, <) (Hinh6) &7
[ 9 e X, X2 0 x1 A
Py =—- A X
A /)
Quing dwong I6n nhét, nhé nhit di dwoc trong t, — t; =At (0 < At < T/2).
-Vt ¢6 van téc 16n nhat khi qua VTCB.Vat ¢6 van téc nho nhat khi qua vi tri bién.
— Trong cung mot khoang thoi gian: o Hinh 6
+Quiang dudng di duoc cang lén khi vat & cang gan VTCB M1
+Quiang duong di dwoc cang nhé khi vat cang gan vi tri bién. y
Lo gen . Y N N 9 N M
-Moi lién hé gitra dao dong diéu hoa va chuyén duong tron deéu: 2| s !

Goc quet:

-Quing duong I6n nhit khi vat di tir My &én M, d6i xting qua truc sin (hinh 7):

|
|
, . A ) Py o P, X
=> Trong DPPH ta c6: |S,,,, = 2ASsIn -
-Quing dudng nhé nhét khi vat di tir M, dén M, d6i xing qua truc cos (hinh 8)
Hinh 7

A
=> Trong DDDH ta cé: |S,,;, = 2A(1—-cos 7¢)

>

Luwu y: +Néu At > T/2 -> Téach At:nTE+At'(ne N*;O<At'<TE)

—— -
+Trong thoi gian nE quang duong ludn la 2nA

+Trong thoi gian At’ thi quang dudng I6n nhét, nho nhat tinh nhu trén.
Téc dd trung binh cia vat di tir thoi diém t, dén t,:

+Vy = v6i S 1a quang duong tinh nhu trén.

2 1 N

. . . Hinh 8
+Toc d6 trung binh 16n nhat va nho nhat cua vat trong khoang thoi gian At:

S S

— OMax — “Min.

thMax - At va thMin - At

VOi Smax; Swin tinh nhu trén.

10. Chiéu dai quy dao: 2A
11. Quéng duong di trong 1 chu ky ludn 1a 4A, trong 1/2 chu ky luén 1a 2A

Quing dudng di trong /4 chu ky 1a A khi vat di tir VTCB dén vj tri bién hodc nguoc lai
12. Quéng dudng vat di duoc tir thoi diém t, dén t,.

(V1 va v, chi can xac dinh déu)

= Acos(wt, + X, = Acos(wt, +
Xée dinh: {Xl ( 1 ®) Va{ 2 ( 2 ®)

v, =—wAsin(et, +¢) |V, =—oAsin(at, + @)
Phantich: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 tong cong 1S =S, + S,
Luu y: + Néu At=T/21thi S, = 2A
+ Tinh S, bang cach dinh vi tri X, X, va chiéu chuyén dong cua vat trén truc Ox
+ Trong mot sb truong hop c6 thé giai bai toan bang cach sir dung mdi lién hé giira dao dong diéu hoa va

chuyén dong tron déu s& don gian hon.

+ Téc d6 trung binh cta vat di tir thoi diém t; dén t,: v, = V6i S 1a quang duong tinh nhu trén.

2 1



13. Bai toan tinh quing duong I6n nhit va nhé nhét vat di duoc trong khoang thai gian 0 < At < T/2.

Vit c6 van téc 16n nhéat khi qua VTCB, nho nhét khi qua vi tri bién nén trong cuing mot khoang thoi gian quéng
duong di dugc cang Ion khi vat & cang gan VTCB va cang nhé khi cang gan vi tri bién.

Str dung méi lién hé gitta dao dong diéu hoa va chuyén dudng tron déu.

GOc quét Ap = wAL.

Quing duong I6n nhat khi vat di tir My dén M, d6i xang qua truc sin

S

. A
vax = 2ASIN 29
2
Quing dudng nho nhét khi vat di tir M, dén M, d6i xing qua truc cos
A
sanzAa—cosz?)
Luwu y: + Trong truong hop At > T/2

Téch At:nT?LAt' trong 6 n e N*;0<At'<TE

T s
Trong thoi gian n £} quang duong ludn la 2nA
Trong thoi gian At’ thi quang dudng I6n nhat, nho nhat tinh nhu trén.
+ Tdc @6 trung binh I6n nhat va nho nhét cua trong khoang thoi gian At:

S,
_ ' Max A _ Y Min s . ’ N
Viomax = _'[ va Vipwin = i VO Spax; Swmin tinh nhu trén.

13. Céc budc lap phuong trinh dao dong dao dong diéu hoa:
*Tinh ®
* Tinh A
X = Acos(at, + @)

* Tinh ¢ dya vao diéu kién dau: lUc t = t, (thuong t, = 0) )
vV =-wAsin(at, + @)

Luru y: + Vat chuyén dong theo chiéu duong thi v > 0, ngugc lai v < 0
+ Trudc khi tinh ¢ can xac dinh rd ¢ thudc goc phan tu tha miy cua dudng tron luong giac
(thuong ldy - < ¢ <)
14. Cac budc giai bai toan tinh thoi diém vat di qua vi tri dé biét x (hoic v, a, W, Wy, F) lan thir n
* Giai phuong trinh lugng giac lay cac nghiém cia t (Vi t > 0 = pham vi gia tri cua k )
* Liét ké n nghiém dau tién (thuong n nho)
* Thoi diém tha n chinh 1 gid tri 16n th n
Luru y:+ Dé ra thuong cho gia tri n nho, con néu n Ién thi tim quy luat dé suy ra nghiém tha n
+ C6 thé giai bai toan bang cach sir dung méi lién hé gitra dao dong diéu hoa va chuyén dong  tron déu
15. Cac budc giai bai toan tim s lan vat di qua vi tri da biét x (hoac v, a, Wi, Wy, F) tir thoi diém t; dén t,.
* Giai phuong trinh lwgng giac dugc cac nghiém
*Tuty <t<t, = Phamvi gia tri cua (Vdi k € Z)
* Tong s6 gid tri cua k chinh 1a sb 1an vat di qua vi tri do.
Luu y: + C6 thé giai bai toan bang cach sir dung mdi lién hé giira dao dong diéu hoa va chuyén dong tron déu.
+ Trong mdi chu ky (mdi dao dong) vat qua mdi vi tri bién 1 1an con cac vi tri khac 2 lan.
16. Cac budc giai bai toan tim li dd, van toc dao dong sau (trudc) thoi diém t mot khoang thoi gian At.
Biét tai thoi diém t vat co li do X = X,.
* Tir phuwong trinh dao dong didu hoa: x = Acos(wt + @) cho X = X
L4y nghiém wt + ¢ = o voi 0 < a <z ng véi x dang giam (vat chuyén dong theo chiéu &m vi v < 0)
hodc ot + ¢ = - o tng Vi x dang ting (vat chuyén dong theo chiéu duong)
* i do va van tc dao dong sau (trudc) thoi diém dé At gidy la



{x = Acos(+mAt + @) hodc {x = Acos(+wAt — )
V = —wASsin(xwAt + ) V =-wASsin(xwAt — a)
17. Dao dong c6 phuong trinh dac biét:
*x =ax Acos(ot + @) voi a = const

Bién d¢ 1a A, tan s6 goc 1a o, pha ban dau ¢

x latoa do, Xo= Acos(ot + @) la li do.

Toa d6 vi tri cn bang x = a, toa do vi tri bien x =a+ A

Vantéev=x’ =x,’, giatbca=Vv’ = x" = X"

Hé thure doc lap: a = -’

2
AP =x +(lj
w

* x = a+ Acos’(wt + ¢) (ta ha bac)
Bién do A/2; tAn sé g6c 2w, pha ban dau 2¢.
1. CON LAC LO XO

1. Tan s goc: a):\/K;chu ky: T :Zl:Zn\/E;tén sb: f :l
m w k T

“2r 27z\m

1 [k

Diéu kién dao dong diéu hod: Bo qua ma sét, luc can va vat dao dong trong gidi han dan hoi

2. Conang: W = %ma)zA2 zékAz

3. * Do bién dang cua 10 xo thang dung khi vat & VTCB:

Al =m:>T =27r\/g
k g

* Po bién dang cua 10 xo khi vat & VTCB véi con lic 16 xo

nam trén mat phfmg nghiéng c6 goc nghiéng o

mg sin Al
UL N oy

k gsina

+ Chiéu dai 1o xo tai VTCB: Ieg= 1y + 4l (Iy la chiéu dai tu nhién)
+ Chiéu dai cyc tiéu (khi vat & vi tri cao nhat): lyin = lo + 4l — A
+ Chiéu dai cuc dai (khi vat & vi tri thap nhit): lya=lo + Al + A

Al

=g = (Ivin + Ivax)/2
+ Khi A >Al (Véi Ox huéng xuéng):
- Thai gian 10 xo nén 1 1an 1a thoi gian ngin nhét dé vat di
tir vi tri x; = -Al &én x, = -A.
- Thoi gian 16 xo gian 1 lan la thoi gian ngan nhat dé vat di
tir vi tri x; = -4l dén x, = A,
Luru y: Trong mot dao dong (mét chu ky) 10 xo nén 2 1an
va gidn 2 lan
4. Lyc kéo vé& hay luc hdi phuc F = -kx = -mw’x
Dic diém: * La luc gay dao dong cho vat.
* Lu6n huéng vé VTCB
* Bién thién diéu hoa cung tan sb vai li do
5. Lyc dan hdi la lyc dwa vat vé vi tri 10 xo khong bién dang.
C6 d6 16n Fgy = kx” (X" 12 d6 bién dang cua 16 xo)

DY P

né
A EA
(@] n
1an
A g
v A
X v

X
Hinha (A< Hinh b (A >

M2

Hinh vé thé hién thoi gian 10 xo nén va gian

trong 1 chu ky (Ox huéng xudng)

* \/6i con lac 10 xo nam ngang thi luc kéo vé va luc dan hoi 1a mét (vi tai VTCB 16 xo khdng bién dang)

* \/6i con l4c 10 xo thang ding hoic dit trén mat phang nghiéng



+ D0 16n luc dan hdi co biéu thic:
* Fap = KJAl + X| v6i chiéu duong huéng xudng
* Fgp = KAl - X| V6i chiéu duong hudng 1én
+ Lyc dan hdi cuc dai (luc kéo): Fuax = K(Al + A) = Fxmax (IGC VAL & Vi tri thap nhat)
+ Lyc dan hdi cuc tiéu:
* Néu A < Al = Fyin = k(A - A) = Frin
* Néu A > Al = Fyi, = 0 (lGc vat di qua vi tri 10 xo khéng bién dang)
Luc day (luc nén) dan hdi cuc dai: Fymax = K(A - Al) (ltc vat & vi tri cao nhat)
6. Mot 10 xo0 c6 do ciing k, chidu dai | duoc cét thanh cac 10 xo c6 do cing ki, ko, ... va chidu dai twong tng 12 Iy, |,
. thico: kKl = kely = kol = ..

7. Ghép 10 xo:
g1 1 1 . T2, T2
* Noi tiep —=—+—+... = cung treo mot vat khoi lwong nhu nhau thi: T°=T,“+ T,
1 2
N Nt A LA L1 1 1
*Song song: k = k; + ky + ... = cung treo mot vat khoi lugng nhu nhau th1:_|_—2 :_2+T_2+
1 2

8. Gan 10 xo k vao vat khéi lugng m, duoc chu ky Ty, vao vat khdi lugng m, duoc T,, vao vat khdi lwong my+m,
duoc chu ky T, vao vat khdi luwong m; — m, (Mg > my) dugc chu ky T,.
Thitaco: T2 =T +T7 va T2 =T -T2
9. Po chu ky bang phuong phéap tring phing
Dé xac dinh chu ky T cua mot con lic 16 xo (con lic don) ngudi ta so sanh véi chu ky T, (d3 biét) cia mot con lic

khac (T ~ Ty).
Hai con lic goi 14 tring phing khi ching dong thoi di qua mét vi tri xac dinh theo cling mét chiéu.
\ T
Thoi gian gitra hai lan trung phung 6 = 2
T-T,|

NéuT>To= 6= (n+1)T =nT,.
NéuT <To= 0 =nT = (n+1)T,. voi n € N*

I11. CON LAC PON

1.T§nségéc:a):\/g;chuky:T:Z—ﬂ:Zﬂ I—;ténsé: f:l:ﬁzi 9
I @ g T 27 2z VI

Diéu kién dao dong diéu hoa: Bo qua ma sét, luc can va oo << 1 rad hay Sy << |
. . s
2. Lyc hdi phuc F =-mgsina =-mga = -mg = —Ma®s

Lueu y: + Véi con lic don Iuc hdi phuc ti 16 thuan véi khdi Tuong.
+ Vi con lic 16 xo luc hdi phuc khong phu thugc vao khéi luong.
3. Phuong trinh dao dong:
s = Spcos(mt + @) hoac o = aycos(mt + @) vois=al, Sg= agl
= Vv =5" = -0Sgsin(ot + @) = -olosin(ot + @)
= a=V = -0°Sycos(ot + ¢) = -0’logcos(ot + ¢) = -0’s = -o’al
Luwu y: Sp dong vai tro nhu A con s dong vai tro nhu x
4. Hé thire doc lap:

* 3= -0’ = -0l

2
v

* 82 =5¢° +(—j
w



5. Conang: W = 1 Mw’S; = 1mg SZ = 1 mgla? = 1 mo’l’al
2 2 | 2 2
6. Tai cling mdt noi con lic don chiéu dai I; ¢6 chu ky Ty, con lic don chiéu dai I, ¢6 chu ky T, con lic don chiéu dai
I, + 1, c6 chu ky T,,con lic don chiéu dai ;- 1, (I:>1,) ¢6 chu ky Ta.
Thitaco: T =T2+T/ va T/ =T7-T;
7. Khi con lic don dao dong vai o, bat ky. Co nang, van toc va lyc cing cua soi day con lic don
W = mgl(1-cosa,); V* = 2gl(cosa — cosap) Va Tc = mg(3cosa — 2cosay)
Luu y: - Céc cong thirc nay ap dung diing cho ca khi a, 6 gia tri lon
- Khi con lc don dao dong diéu hoa (o < 10°) thi:

W:%mglaé; V2 = gl(af —a?) (da co ¢ trén)

T. =mg(1-15a*+af)

8. Con lic don c6 chu ky dung T & mit dat, nhiét do to. Khi dua t6i d6 cao h, nhiét do t thi ta co:

T_R )[Hl(t—to)]
T, R+h 2

0
Véi R = 6400km 12 ban kinh Trai Dat, con A 1a hé s6 nd dai caa thanh con lic.

* Thoi gian chay sai mdi ngay (24h = 86400s): 0 = (Tl—1)86400(s)

0
Luu ¥ : + 0 >0 ddng hd chay nhanh
+ 0 > 0 ddng hd chay cham
9. Khi con lic don chju thém tac dung caa luc phu khong dbi:
Luc phu (ngoai luc) khong d6i thuong la:
* Lyc quan tinh: F =-ma, dolonF=ma ( FM 5)
Luu y: + Chuyén dong nhanh dan déu a 7T v (v ¢6 huéng chuyén dong)
+ Chuyén dong cham dan déu a T4 v
* Lyc dién truong: F =qE, dol6n F=|gE (Néug>0= F TTE;connéuq<0o= F TN E)
* Lyc ddy Acsimét: F = DgV (F ludng thing dtmg huéng Ién)
Trong d6: D 1a khéi luong riéng cua chét long hay chat khi.
g la gia téc roi tu do.
V la thé tich caa phan vat chim trong chét long hay chat khi d6.

Khi d6: P, = P+ Fn goi latrong lyc hiéu dung hay trong lyc biéu kién (cé vai trd nhu trong lyc P)

D - Fn| - - sy s X N . . X N 3 e
Ok =0+ o =g +an goi la gia toc trong truong hiéu dung hay gia toc trong trueong bicu kien.

. / I
Chu ky dao dong cua con lac don khi do: T,, =27, |—
Ok

Céc truong hop dac biét:

= : . . . o F
* F c6 phuong ngang: + Tai VTCB day treo Iéch vai phuong thang dirng mét goc co: tana = P

=
t Oy = 92+(H)2



= , F
* F c6 phuong thang dung thi g, =g +—
m

- . F
+Néu F huéng xuong thi g, =9 +—
m

= F
+Néu F huénglénthi g, =g——
m
Luu ¥ : + Thang may & gan mat dat :( di 1én nhanh dan, xuéng cham dan) thi: g, = g+a
+ Thang may & gan dinh :( di 1én nhanh cham dan , xung nhanh dan) thi: g, = g-a

V. TONG HQP DAO PONG
1. Téng hop hai dao dong diéu hoa cing phuong cing tan s x; = A,cos(mt + @) Va X, = A,cos(mt + ¢,) duoc mot dao
dong didu hoa cling phuong cung tan s6 x = Acos(ot + ¢).

Trong do: A* = A? + AZ +2A A,cos(p, — @)
_Asing, +A;sing,
- Acose, + Acose,

* Néu Ag = 2kmt (x1, X, CUNg pha) = Auax = As + A,

* Néu Ap = (2k+1)m (x4, Xo nguoc pha) = Awin = |Ar - Ay

=]A1-A SASA+HA

2. Khi biét mot dao dong thanh phan x, = A;cos(ot + @) va dao dong téng hop x = Acos(wt + ¢) thi dao dong thanh

tan ¢ V6i g1 <9< ¢y (Néu @1 <)

phan con lai 1a x, = A,cos(ot + ¢,).
Trong do: A> = A? + AZ —2AACOos(¢p—¢,)

_Asing—Asing,

V6 1< <@, (néuog;<¢,)
Acosg — Acosg,

tan @,

3. Néu mot vat tham gia dong thoi nhiéu dao dong diéu hoa cing phuong cing tan s6 x; = Ajcos(ot + ¢1); X =
Ajcos(ot + @) ... thi dao dong tong hop ciing 1a dao dong didu hoa cling phuong cling tan s6 x = Acos(wt + ).

Chiéu Ién tryc Ox va truc Oy 1 OX .

Ta dugc: A = Acosg = ACOS@, + A,COSQ, +...

A =Asing=Asing +A,sing, +...

:A:JAE+A§ va tan(p=% VoI @ €[PwminPmax]

Luuy:+NéuA>Oth -~ <p<

2 2

£ . T 3
+NeuAy<Othi —<p<—
2 2

+NéUA=0thi p=+2

2
V. DAO PONG TAT DAN - DAO PONG CUONG BUC - CONG HUONG
1. Mot con lic 10 xo dao dong tat dan véi bién do A, hé sb ma sat . X
* Py giam bién do sau mdi chu ky 1a: AA = 4,ukmg = 4,uzg . T T T 0 aA
AN
* $6 dao dong thuc hién duge: N = — K _ @A | |
AA  4umg 4ug : }
| \
T




* Thoi gian vat dao dong dén lic dirng lai:

At=NT = AKT__ 7oA (Néu coi dao dong tit dan c6 tinh tuan hoan véi chu ky T = 2—ﬂ)
dpmg  2ug )
* Quéng dudng vat di duoc dén ldc dung lai 1a:
kA A
2umg 249

* \/an tdc cuc dai ma mat dat dwoc trong qué trinh dao dong.

Vat ¢6 vdn téc cuee dai khi dao ham cua van toc theo thoi gian bang khong. Suy ra lic d6 gia toc cua vat bang
khong nén téng hop luc tac dung 1én vdt bang khong.

Vay khi vt c6 vdn toc cuc dai thi: P+ N +F, +F  =0= umg-K.x=0

. s m N 4 RS 4 . ~ 4 Y P .,
Vay tal vitri X = HMg thi van toc cia vat cyc dai thi van toc cua vat cuce dai (hay vdt co vén toc bar dau giam).

. 1 1 1
Ap dung dinh lugt bdo toan nang lwong ta co: 2 K.A? :E K.x? +Em.vfﬂax + umg (A— X)tL‘r do chung ta

tinh dwoc van toc cuc dai cua vat.

3. Hién tugng cong hudng xay ra khi: f=f, hay o = wo hay T =T,
Vi f, o, T va fo, @, T 1a tan s, tan s6 goc, chu ky cua hye cudng birc va caa hé dao dong.

CHUONG III: SONG CO

I. SONG CO HQC
1. Bwoc song: A =vT = v/f
Trong d6: A: Buéc séng; T (s): Chu ky cua séng; f (Hz): Tan sb caa séng
v: Téc do truyén song (co don vi twong tng véi don vi cia A) —_—

v %

2. Phwong trinh séng o M
Tai diém O: uo = Acos(ot + @)
Tai diém M cach O mét doan x trén phuong truyén song.

* $6ng truyén theo chidu duong ciia truc OX thi Uy = AuCos(ot + @ - @) = Amcos(ot + ¢ - Zzg)
v

. X A A ) N X X
* S0ng truyén theo chiéu am cua truc Ox thi Um = Aycos(ot + ¢ + w—) = Aycos(ot + ¢ + Zzz)
v

3. P9 léch pha giira hai diém cach ngudn mét khoang x;, x,

X, — X - X
% =% _ 27[|X1 A
v A
Néu 2 diém d6 nam trén mot phuong truyén séng va cach nhau mot khoang x thi:

Ap=w

X X
Ap=0w—=2r—
¢ v A

Luwu y: Pon vi Cua X, X1, X2, A va Vv phdi twong 1tng véi nhau
4. Trong hién tuong truyén séng trén soi day, day duoc kich thich dao dong boi nam cham dién vaéi tan s6 dong dién 1a
f thi tan s6 dao dong cua day la 2f.
I1. SONG DUNG
1. Mgt sé chay
* Pau ¢b dinh hoidc dau dao dong nho 1a nat séng.



* PAu ty do 1a bung séng

* Hai diém ddi xiing véi nhau qua niit séng ludn dao dong nguoc pha.

* Hai diém ddi xing vé6i nhau qua bung song luén dao dong cuing pha.

* Cac diém trén day déu dao dong véi bién d6 khong doi = ning lugng khéng truyén di

* Khoang thoi gian giita hai lan soi ddy cang ngang (cac phan tir di qua VTCB) la nira chu ky.
2. Diéu kién dé c6 song dirng trén sei day dai I:

N ﬂ/ *
* Hai dau la nat song: IZkE (keN)

S6 bung séng = s6 bé séng = k
Sénatsong =k + 1

. . A
* Mot dau la nit song con mot dau 1a bung song: | = (2k +1)Z (ke N)

S6 b6 song nguyén = k
S6 bung séng = s6 nit séng = k + 1
3. Phwong trinh séng dirng trén sgi day CB (véi dau C cé dinh hodc dao dong nhé 1a nat séng)
* Pau B ¢ dinh (ndt séng):
Phuong trinh song téi va séng phan xa tai B: u; = Acos2z ft va u'y =—Acos2r ft = Acos(2x ft — 7)

Phuong trinh song t&i va song phan Xa tai M cach B mot khoang d 1a:
d, ., d

u, = Acos(2r ft+ 27zz) vau'y, = Acos(ant—ZnE—n)

Phuong trinh séng dung tai M: u,, =u,, +u'y,

d = T . d T
Uy = 2Acos(2nz+5)cos(2n ft _5) =2Asin(2rz Z)cos(Zn ft+ E)

Bién d¢ dao dong cua phan tir tai M: A, =2A

cos(27r9+£) =2A
A2

. d
sin(2z—
(”/1)‘

* Pau B tu do (bung séng):
Phuong trinh song t6i va song phan xa tai B: u; =u'y; = Acos2z ft

Phuong trinh song t&i va song phan xa tai M cach B mot khoang d 1a:
d, ., d

u, = Acos(2r ft+ 27[;) va u',, = Acos(2xz ft — ZEZ)

Phuong trinh séng dung tai M: u,, =u,, +u'y,

Uy = 2Acos(27r%)cos(27r ft)

Bién d¢ dao dong cua phan tir tai M: A, =2A

d
cos(2z—
(ﬂﬂ)‘

Luu y: * Véi x la khoang cach tir M dén dau niit song thi bién do: A, = 2A

. X
sin(2z—
(”z)‘

* V/6i x 1a khoang céach tir M dén dau bung song thi bién do: A, = 2A

d
cos(2zr—
(ﬂﬂ)‘

I11. GIAO THOA SONG

Giao thoa cua hai séng phét ra tir hai ngudn séng két hop Sy, S, cach nhau mét khoang I:
Xét diém M céch hai ngudn lan luot dy, d,

Phuong trinh séng tai 2 nguén u, = Acos(2x ft +¢,) va u, = Acos(2x ft +¢,)

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



u,, =Acos(2r ft — 27:% +¢,) va u,,, =Acos(2r ft - 27:% +¢,)

Phuong trinh giao thoa séng tai M: Uy = Uy + Uom

2

Bién d¢ dao dong tai M: A, =2A COS(%%+A—2(DJ VoI Ap=¢, -,
Chay: * S cyc dai: —L+%<k<+l—+% (ke2)
2r A 2z
* 8§ cyc tiéu: —I——l+%<k<+l——l+% (ke2)
2r A 2 2r

1. Hai nguén dao dgpng cing pha (Ap = ¢, — @, =0)
* Piém dao dong cuc dai: d;— d, = ki (keZ)
I

S6 duong hoic sb diém (khong tinh hai nguon): _IZ <k < 2

* Diém dao dong cuc tidu (khong dao dong): d;— dp = (2k+1)§ (ke2)

S6 duong hoic sb diém (khéng tinh hai nguon): LT
A 2 A 2
2. Hai nguén dao dgng nguwoc pha:(Ap =@, — @, =)
* Piém dao dong cuc dai: d;—d, = (2k+1)§ (ke2)
A \ = A 32 A A . - AN, I 1 I 1
S6 duong hoic s6 diém (khdng tinh hai hguon): 3 <k< <5

* Piém dao dong cuc tiéu (khong dao dong): d; — d, = ki (keZ)
S6 duong hoic sb diém (khdng tinh hai nguon): _IZ <k <%
Chu y: Vi bai toan tim sé duong dao dong cuc dai va khong dao dong giira hai diém M, N cach hai ngudn lan luot 12
dim, dam, din, don.
bat Ady = dyy - doy ; Ady = din - doy VA gia sir Ady < Ady.
+ Hai nguon dao dong cuing pha:
e Cuc dai: Ady < kA < Ady
e Cuc tiéu: Ady < (k+0,5)A < Ady
+ Hai ngudn dao dong ngugc pha:
o Cuc dai:Ady < (k+0,5)% < Ady,
e Cuc tiéu: Ady < k. < Ady
S6 gia tri nguyén cua k thoa man cac biéu thuc trén 1a sé dudng can tim.
V. SONG AM

w

1. Cuong d6 am: | = " P

S
Vé6i W (J), P (W) 1a nang luong, cong suat phat am cta nguon
S (m?) la dién tich mat vuéng goc voi phuong truyén am (véi song cau thi S 1a dién tich mat cau S=4zR?)

2. Mtrc cuong d6 am

L(B)= |g|L Hodc L(dB) =1o,|g|L

0 0



Véi 1y = 102 W/m? & f= 1000Hz: cudng d6 &m chuan.
3.* Tan s6 do dan phét ra (hai dau day ¢ dinh = hai dau 1a n(t s6ng)

v
f=k— (keN~*
T ( )
. . A . LA A \Y
Ung véi k=1= &m phatra &m co ban c tanso f, = o
k =2,3,4... ¢ cac hoa &m bac 2 (tan s6 2f;), bac 3 (tan sé 3fy)...

* Tan sb do dng séo phét ra (mot dau bit kin, mot dau dé ho = mot dau 1a nat song, mot dau la bung séng)

f:(2k+1)% (ke N)

, _ 2 v
Ung v6i k=0 = am phatra &m co ban co tanso f, = o
k =1,2,3... ¢ cac hoa &m bac 3 (tan s6 3f;), bac 5 (tan sé 5fy)...

CHUONG IV: DAO PONG VA SONG PIEN TU

1. Dao dong dién tir
* Pién tich tac thoi g = gocos(wt + @)

* Higu dién thé (dién &p) tic thoi u = % = %cos(a)t +¢) =Ucos(at + @)
* Dong dién tac thoi i = q° = -oqesin(wt + @) = l,cos(wt + ¢ +%)

* Cam ung tu: B = Bycos(wt + go+%)

1 s
Trong d6: @ = la tan so goc riéng
JLC

T =27~/LC lachuky riéng

f =————— latansé riéng

2

* Nang luong dién truong: W, = %Cu2 = %qu = Zq_C

do 2
W, =—-cos* (wt +
1~ oc ( (/7)

2
* Nang lugng tir truong: W, =%Li2 =;—(°:Sin2(a)t+g0)

* Nang luong dién tu: W=W, + W,
1 1, _9 1

W==-CUZ=ZqU,=—20 —
2 0 2q°° 2C 2

Cha y: + Mach dao dong c6 tan sb goc e, tan sb f va chu ky T thi W, va W, bién thién véi tan sé goc

LIZ



20, tan sb 2f va chu ky T/2
+ Mach dao dong c6 dién tré thudn R = 0 thi dao dong sé tit dan. Dé duy tri dao dong can cung
»*C?U¢ R_ UZRC

cép cho mach mot niang lwong c6 cong suat: P = 1°R = 5 oL

+ Khi tu phong dién thi g va u giam va nguoc lai
+ Quy uwéc: q > 0 wng véi ban tu ta xét tich dién dwong thi i > 0 tng véi dong dién chay dén ban
tu ma ta xét.

2. Sy twong tw gitra dao dong dién va dao dong co

Dai lugng co Pai lugng dién Dao dong co Dao dong dién
X q X" +mx=0 Q’+»q=0
v i _ |k w1

““\m JLC
m L X = Acos(wt + ¢) q = gocos(wt + @)
1 . . .
k c vV =X = -0Asin(ot + ¢) i =q° =-ogesin(ot + @)
F u AP =+ () 6 =q" + ()’
w w
VI R W=W; + W, W=W; + W,
W, W, (W) Wy =% mv? W, = % Li?
W W, (W) W= i W, =9
t d L t 2 d 2C

3. Séng dién twr
Van téc lan truyén trong khong gian v = ¢ = 3.10°m/s
May phét hodc may thu song dién tir sir dung mach dao dong LC thi tan s6 song dién tir phat hoic thu
duoc bang tan sb riéng caa mach.

) . v
Budc séng cua song dién tr 4 = 3 =27vA/LC

Luru y: Mach dao dong c6 L bién d6i tir Lyin — Lyvax VA C bién ddi tir Cyin — Cuax thi budc séng A cta
song dién tur phat (hoac thu)
AMin twong trng VGi Lyin V& Cin

AMax tuong l'l'ng VOI Lvax va Cwmax

CHUONG V: PIEN XOAY CHIEU

1. Biéu thirc dién &p tuc thoi va dong dién tac thoi:
u = Ugcos(wt + @) va i = lpcos(wt + ¢j)

Vi @ = @, — ¢; 1a d6 1éch pha cta u so véi i, ¢o —%S(pﬁg

2. Dong dién xoay chiéu i = locos(2nft + @)
* MGi gidy di chiéu 2f lan




* Néu pha ban dau ¢; = —% hoic ¢; = % thi chi giay dau tién

ddi chiéu 2f-1 lan.
3. Cong thurc tinh thoi gian dén huynh quang sang trong mot chu ky
Khi dit dién &p u = Ucos(mt + @) vao hai dau bong dén, biét dén chi sang 1én khi u > Uy.
At :4A—¢ Véi CosAp :ﬁ, (0 < Ap < 7/2)
@ U,
4. Dong dién xoay chiéu trong doan mach R,L,C
* Poan mach chi c6 dién trg thuan R: ug cling pha véi i, (¢ = @, — @; = 0)

~o
R ° R
Luwu y: Bién tré R cho dong dién khong doi di qua va co IZE

* Poan mach chi ¢6 cudn thuan cam L: u, nhanh pha hon i 12 7/2, (¢ = ¢, — @; = 7/2)
u . U . . .
| =— va |, ==2 véi Z, = oL la cam khang
ZL ZL
Luru y: Cudn thuan cam L cho dong dién khong dbi di qua hoan toan (khéng can tré).
* Poan mach chi ¢6 tu dién C: uc cham pha hon i la /2, (¢ = @, — @i = -1/2)
u | U . 1 .
| =— va |, ==2 v6i Z. =—— ladung khang
Z c C
Luru y: Tu dién C khong cho dong dién khong d6i di qua (can tré hoan toan).
* Poan mach RLC khéng phan nhanh

Z :\/R2+(ZL_ZC)2 =U :\/Ué""(UL_Uc)Z =U, :\/U§R+(UOL_UOC)2

tanco=%;singo=sz;Z°;cow=§ v6i —%Sgpﬁ%

+ Khi Z_ > Zc hay o > = ¢ > 0 thi u nhanh pha hon i

1
vLC

= ¢ <0 thi u cham pha hon i

1
+ Khi Z, < Zc hay o <
L C ,—LC
+ Khi Z_ = Z¢ hay a):L = ¢ = 0 thi u cung pha véi i.

JLC

. u ... _
+Luc do 1, :E goi la hién tuong cong huong dong dién

5. Cong suét toa nhiét trén doan mach RLC:

* Cong suat tuc thoi: P = Ulcose + Ulcos(2omt + @u+¢;)

* Cong suat trung binh: P = Ulcose = I°R.
6. Bién &p u = U; + Uycos(omt + @) dugc coi gdbm mot dién ap khong doi U; va mot dién ap xoay chiéu u=Ugcos(ot +
) dong thoi dit vao doan mach.
7. Tan s6 dong dién do may phat dién xoay chiéu mot pha c6 P cip cuc, réto quay véi van toe n vong/gidy phat ra: f =
pn Hz
Tur thong giri qua khung day cua may phat dién @ = NBScos(ot +¢) = @ycos(mt + ¢)
Vi @, = NBS la tir thong cuc dai, N 1 s6 vong day, B 1a cam ung tir caa tir truong, S 1a dién tich cua vong day, o =
2nif



Suat dién dong trong khung day: e = oNSBcos(ot + @ - %) = Eqcos(wt + ¢ - %)

Véi Eo = ®NSB 12 suét dién dong cuc dai.
8. Dong dién xoay chiéu ba pha la hé théng ba dong dién xoay chiéu, gy boi ba suit dién dong xoay chiéu cling tan

, . 2
sb, cling bién do nhung do lach pha timg doi mét 1 ?”

e, = E,cos(mt) I, = l,cos(awt)

2 . . 2
e, = E,cos(at —?ﬂ) trong truong hop tai doi xuang thi < i, = 1 ,cos(wt —?ﬂ)

e, = E,cos(at +2?”) I, = 1,cos(awt +2?7[)

May phat méc hinh sao: Uy = ~/3 U,

May phat méic hinh tam giac: Uy = U,

Tai tiéu thu mac hinh sao: 14 = 1,

Tai tiéu thu mic hinh tam giac: 1g = J3 Iy

Luwu y: G may phat va tai tiéu thy thuong chon cach mic twong tng véi nhau.
E I, N,

9. Cong thirc may bién ap: U & _L_
UZ E2 Il N2

P2

10. Cong suét hao phi trong qué trinh truyén tai dién ndng: AP = ————
U“cos“e

Trong d6: P 1a cdng suit truyén di & noi cung cap
U la dién &p & noi cung cip; cose la hé sé cong suat cua day tai dién

I . x .
R= p§ la dién tré tong cong cua day tai dién (lwu y: dan dién bang 2 day)

Do giam dién ap trén duong day tai dién: AU = IR

. . PP-A
Hiéu suat tai dién: H :T.loo%
11. Poan mach RLC cé R thay déi:
2 2
* Khi R=| Z,-Ze| thi Py =——2 =9~
2|1z, -Z.] 2R

2
* Khi R=R; hoac R=R, thi P c6 cung gia tri. Taco R, +R, :F; RR,=(Z, -Z.)

. u?
Vakhi R=,/RR, thi P, =
21IR1R2 R LR, C
* Truong hop cudn day c6 dién tro Ry (hinh ve) '—il—’m‘—{ }—o
U2 U2 A B
“ T2z - 2| 2(R+Ry)

Khi R=|Z, -Z.|-R,=P,

u? U2
Khi R=y/R2+(Z, —Z.)? = Py = =
2R2+(Z, -Z.)* +2R, 2(R+R,)

12. Poan mach RLC cé L thay doi: A
1 — A

*Khi L= 2 thi IMax = URmax; PMax con ULCMin
@C Hinh 2




Luru y: L va C mic lién tiép nhau

R? +22 U R*+2Z2
*Khi Z, = 4C iy U =g V8 Uy U7 +UZ U U ~UcU g ~U7 =0
C

*Véi L =L, hoac L = L, thi U, cé cung gia tri thi Uy e khi i:l(i+i) =L :&

Z, 22, 7, L+L,
Z. ++JAR? +272
*Khi z, =27 > T2 i ____4R

U ax
e JaR? 1z -7,

Luwu y: R va L mac lién tiép nhau

13. Poan mach RLC cé C thay déi:

* Khi C = %L : Pvax €ON Uy cmin Leew y: L va C mic lién tiép nhau
w
. R?+2Z UyR?+2Z?
*Khi Z, = L thi U oya =T vaUj,, =U*+U2+U?% U, U U, —U?=0
L
* Khi C = C; hoiac C = C, thi Uc ¢ cuing gia tri thi Ugpax Khi i = i(i+i) =C :ﬁ

Zo 27, Zg

Luru y: R va C mic lién tiép nhau

_ Z, +J4R*+Z} 2UR
*Khi Z. = > thi Uopax = \/ﬁ
AR*+72 -7,

14. Mgch RLC ¢6 o thay doi:

. 1 . R , R TI
*Khi o= ﬁ thi Imax = Urmax; Pmax €0 Uy cemin Luu y: L va C mac lién tiép nhau
* Khi a):l; thi U, = L
C /L R RVALC - R*C?
c 2

NP LNy —
L\c 2 M rJaLc —R2C?

*Véi o = o, hoac o = w, thi I hoac P hoac Ug ¢6 cung mot gid tri thi lyax hodac Pyax hoac Urmax Khi

o=\ oo, =>tanso f=/ff,

15. Hai dogn mach AM gém R;L,C; nédi tiép va doan mach MB gém R,L,C, néi tiép mdc néi tiép véi nhau c6 Uag
= Uam + Uys = Uag; Uam va Ums CUng pha = tanuxg = tanuay = tanuyg
16. Hai dogn mach R;L,C; va R,L,C, cung u hogc cung i ¢6 pha légch nhau 4¢

L

- Z _Zc N _Zc ia
Véi tan ¢ :f va tan ¢, ZR—Z (gia sir @1 > @y)
1 2
tan g, —tan ¢,
1+tan g, tan @,

Cop1—p2=Ap = =tanAgp

Truong hop dac biét A = /2 (vubng pha nhau) thi tang;tang, = -1.
VD: * Mach dién & hinh 1 ¢6 uag va uam l1éch pha nhau Ag

O day 2 doan mach AB va AM c6 ciing i va g chdm pha hon Uy m }—‘

N,y —tan gy,
1+tang,, tan @,g

= QPam— Pag = A9 = =tan Ag

NEu uag vudng pha véi uay thi tan g, .tan g, =-1 = %% =-1

* Mach dién ¢ hinh 2: Khi C = C; va C = C, (gia sa C, > Cy,) thi i; va i, Iéch pha nhau Ag



O day hai doan mach RLC, va RLC, c6 cling Ups

Goi @y va ¢, 1a do léch pha ctia upg S0 Vai iy va i, thi co @1> @2 = @1- @2 = A
Néu Iy = I, thi @; = -, = Ag/2
tang, —tan g,
1+tan g, tang,

CHUONG VI: SONG ANH SANG

1. Hién twgng tan sic anh sang.
* P/n: La hién twong &nh sang bi tach thanh nhidu chim tia c6 mau khac nhau khi di qua mat phan cach cua hai moi

Néu 1, # I, thi tinh =tan Ag

truong trong sudt.
* Anh sang don séc la anh sang khong bj tan sic
Anh sang don sic c6 tan sé xac dinh, chi c6 mot mau.

. . . v 5 N c c A
Budc séng cua anh sang don sac A\ = rE truyen trong chan khoéng \, = T = % ==\ \=2
Vv n

* Chiét suat ciia moi trudng trong sudt phy thudc vao mau sic anh sang. DI v6i anh sang mau do 1a nho nhat, mau
tim 1a 16n nhét.
* Anh séang trang 1a tap hop ctia v sb anh sang don sic c6 mau bién thién lién tyc tir do dén tim.

Budc s6ng cua anh sang tring: 0,4 pm <A < 0,76 um.
2. Hién twong giao thoa &nh sang (chi xét giao thoa anh sang trong thi nghiém lang).
* P/n: La sy tong hop cua hai hay nhiéu song anh sang két hop trong khong gian trong d6 xuat hién nhiing vach sang
va nhitng vach tdi xen k& nhau.

Céc vach sang (van sang) va céac vach tdi (van tbi) goi la van giao thoa. S, dy '\)/(I
* Hi¢u duong di cua anh séng (hiéu quang trinh) | | %
a O

ax
Ad=d,—d, == s,

Trong do: a = S;S; la khoang céch gitra hai khe sang
D = Ol la khoang cach tir hai khe sang S;, S, dén man quan sét
SiM =d;; S;M =d,
x = OM Ila (toa d6) khoang céch tir van trung tim dén diém M ta xét

* Vi tri (toa do) van sang: Ad = kh = X = kE; keZ
a

k = 0: Van séng trung tam
k = +1: Van sang bac (tha) 1
k = +2: Van sang bac (tha) 2

* Vi tri (toa d6) van toi: Ad = (k + 0,5)A = x = (K +0,5)£; kez
a
k=0, k = -1: Van téi thir (bac) nhat
k=1, k = -2: Van tdi thu (bac) hai
k =2, k = -3: Van téi thir (bac) ba
* Khoang van i: La khoang cach giira hai van sang hozc hai van tdi lién tiép: i = AD
a

* Néu thi nghiém dugc tién hanh trong méi truong trong sudt c6 chiét suat n thi budc song va khoang van:
A . AD i
=i = =—

n a n
* Khi nguon sang S di chuyén theo phuong song song v6i $;S, thi hé van di chuyén nguoc chidu va khoang van i van

khong dbi.




. N D
Do doi cua hé van la: X, =—d
1
Trong do: D 1a khoang cach tir 2 khe téi man
D, la khoang cach tir ngudn séng tai 2 khe; d 1a d6 dich chuyén caa ngudn sang
* Khi trén duong truyén cua anh sang tir khe S; (hoic S,) dugc dat mot ban mong day e, chiét suat n thi hé van sé dich
. n—21eD
chuyén ve phia S; (hoac S;) mét doan: X, = Q
a
* Xac dinh s6 van sang, van téi trong viing giao thoa (trudng giao thoa) ¢ bé rong L (d6i xang qua van trung tam)
L
—|+1
2 ]

+S6 van sang (1asb 18): Ny = 2|—
[

+ S6 van i (1a sé chan): N, =2

L
— 40,5
2i ]

Trong d6 [x] 1a phan nguyén cua x. Vi dy: [6] = 6; [5,05] = 5; [7,99] = 7
* Xac dinh s6 van sang, van téi giita hai diém M, N c6 toa do X4, X, (gia St X; < X,)

+ Van sang: x; < ki < x,

+Vantbi:  x; < (k+0,5)i < x,
Sb gia tri k € Z 1a s van sang (van téi) can tim
Luwu y: M va N clng phia vai van trung tam thi x, va x, ciing dau.

M va N khac phia véi van trung tdm thi x; va x, khac dau.

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

+ Néu 2 dau la hai van sang thi: 1 = 1
n_

+ Néu 2 dau la hai van toi thi: 1 = —
n

+ Néu mot dau 13 van sang con mot dau 1a van tdi thi: i = 0E
n—_u,

* Sy trung nhau cta cac bic Xa Aq, A, ... (khoang van twong ung la iy, iy ...)

+ Trung nhau cta van sang: Xs = Kji; = koo = ... = kidg = kohp = ...

+ Trang nhau cta van tdi: X, = (k; + 0,5)i; = (ko + 0,5)i; = ... = (Ky+ 0,5)A; = (Ko + 0,5); = ...
Luweu y: Vi tri c6 mau cing mau véi van sang trung tam 12 vi tri tring nhau cua tat ca cac van sang cua cac buc Xa.
* Trong hién tuong giao thoa &nh sang tring (0,4 pm < A < 0,76 um)

. . D . . ‘e
- Bé rong quang pho bac k: Ax =Kk —(\; — ) V6i A4 va A; 1a budc song anh sang do6 va tim
a

- X4c dinh sb van sang, sé van t6i va cac buc xa tuong ng tai mot vi tri xac dinh (da biét x)
D ax
+Van sang: X:k/\—:>)\:—, keZz
a kD
V6i 0,4 um <A <0,76 um = cac giatriciak = A
‘. D ax
sVan i x= (k40522 s =X ey
a (k+0,5D
V6i 0,4 um <A <0,76 um = cac giatriciak = A
- Khoang céch dai nhat va ngin nhat giira van sang va van tdi ciing bac k:

Mo =Tk~ (k=0,5)2,]

D

AXy,, =—[kA, + (k —0,5)4,] Khi van sang va van t6i nam khac phia dbi véi van trung tam.
a

Max



AXyey = —[KA; —(kK—0,5)4] Khi van sdng va van t6i nam cung phia do6i voi van trung tam.
a

CHUONG VII: LUONG TU ANH SANG

1. Nang lwgng mot lwong tir anh sang (hat ph6tén)
e=hf = he _ mc?
A
Trong d6 h = 6,625.10°* Js 12 hang s6 Plang.
¢ = 3.10%m/s 14 van téc &nh sang trong chan khong.
f, A 1a tan sb, budc séng cua anh sang (cua buc xa).
m la khéi luong cia photon

2. Tia Ronghen (tia X)
. . . hc
Budc song nho nhat cua tia Ronghen: A\, = E
d
mv? mv;
Trong do E, = > = |e|U +—L 13 dong niing ctia electron khi dap vao doi catot (do6i &m cuc)

U Ia hiéu dién thé giira anét va catét
v 1a van téc electron khi dép vao dbi catdt
Vo 1a van toc cua electron khi roi catdt (thuong vy = 0)
m = 9,1.10* kg 12 khéi lugng electron
3. Hién twgng quang dién

2
hc MV e

*Cong thic Anhxtanh: e=hf = ~ =A+ )

he . . . : Lo .
Trong d6 A= — la cdng thoat ctia kim loai dung lam catot
0

Lo 12 giéi han quang dién ciia kim loai ding lam catdt

Vomax 12 VAN tdc ban dau cua electron quang dién khi thoat khoi catdt

f, A la tan sb, budc séng cua anh séng kich thich

mv;

* Dé dong quang dién triét tiéu thi Uak < Uy (Up < 0), Uy goi 1a hiéu dién thé ham: eU, | = %
Luwu y: Trong mot s6 bai toan nguoi ta lay Uy, > 0 thi d6 1a do lon.
* Xét vat co 1ap vé dién, c6 dién thé cuc dai Vi va khoang cach cuc dai dyay ma electron chuyén dong trong dién
truong can c6 cuong do E dugc tinh theo cong thic:

1
|e[Vyax = > My, = le| Ed oy
* \/6i U 14 hiéu dién thé gitra andt va catdt, va 1a van toc cuc dai cua electron khi dap vao andt, vk = Vowa 1a van téc
ban dau cuc dai cua electron khi roi catét thi:

le|u = %mvi —%mvf<

. . . . , n
* Hiéu suat lugng tir (hiéu suat quang dién) H = —
nO
V6i n va ng 1a s6 electron quang dién bt khoi catét va sé photon dap vao catdt trong ciing mot khoang thoi gian t.

. , n n,hf  n,hc
Cong suat cua nguon buc xa: p = %6 = OT = g\t




Cuong do d¢ dien bio hoa: _g_nl
g d6 dong quang dién béo hoa: I, = i
H-— lpne _ l,,hf _ l,,hc

plel  ple[  pAJe]

* Ban kinh quy dao cua electron khi chuyén dong véi van téc v trong tir truong déu B

mv frgin
=— a=(v,B)
le|Bsina
Xét electron vira roi khoi catdt thi v = Vi
mv

KhivIB=sina=1=R=—r
¢[B

Luwu y: Hién tuong quang dién xay ra khi dugc chiéu dong thoi nhiéu buc xa thi khi tinh cac dai luong: Van

tdc ban du cuc dai Voway, hiéu dién thé hdm Uy, dién thé cuc dai Viay, ... déu duoc tinh tng véi bic xa c6 Awin (hoidc

fMax)
4. Tién dé Bo - Quang phd nguyén tir Hidrd

\ hc
*Tiéndé Bo e =hf :)\—:Em—En

mn

* Ban kinh quy dao durng thir n ctia electron trong nguyén tir hidro:

r,=n’r
V6i 1, =5,3.10™m 12 béan kinh Bo (¢ quy dao K)

13,6

* Nang luong electron trong nguyén tir hidré: E, = —

* So 6 mirc niang luong
- Day Laiman: Nam trong viing tir ngoai
Ung véi e chuyén tir quy dao bén ngoai vé quy dao K
Luru y: Vach dai nhét A khi e chuyén tr L — K
Vach ngan nhét A« khi e chuyén tir o — K.
- Day Banme: M6t phan nam trong viing tir ngoai, mot
phan nam trong viing anh séng nhin thay
Ung véi e chuyén tir quy dao bén ngoai vé quy dao L
Vuing anh séng nhin thay c6 4 vach:
VachdoH, ungvéie:M — L
Vach lam Hg ungvéie:N — L
Vach cham H,ung véie: O —» L
VachtimHs twungvéie:P — L
Luru y: Vach dai nhat Ay, (Vach do H,)
Vach ngan nhét A, khi e chuyén tir o — L.
- Day Pasen: Nam trong viing hdng ngoai

Em
nhan photon —x phat photon
hfmn \ 4 hfmn
En
Em > En
(eV)Vsine N
P n=6
O n=5
N n=4
M A\ A Y _n=3
-
Pasen
L \ A A A n=2
Hs H, Hy H,
—
Banme
K YY ¥ y n=1

H_J

Laiman

Ung véi e chuyén tr quy dao bén ngoai vé quy dao M

Luru y: Vach dai nhét Ay khi e chuyén tr N — M.
Vach ngin nhét A khi e chuyén tir oo — M.

M&i lién hé giita cac budc song va tan sb cua cac vach quang phd cia nguyén tir hidro:

1 1 1

= + va fi3 = fyp +f53  (nhu cong vécto)

113 2‘12 223



i=i+i:>/1 A,

Ay Ay Ay ALt 4,
Déu ““+”” khi dich mic nang lugng c6 budc séng giam.

DAu khi dich mirc nang luong c6 budc séng tang.

CHUONG IX: VAT LY HAT NHAN

1. Hién twgng phong xa
* S§ nguyén tir chat phong xa con lai sau thoi gian t

N = N0.2¢ =N,e™
* S hat nguyén tir bi phan ra biang sé hat nhan con duoc tao thanh va bang sé hat (o hoic e hoic e*) duoc tao thanh:

AN =N, —N =N,(1-e™)
* Khoi lugng chat phong xa con lai sau thoi gian t

m= mO.Z% =m,e™
Trong d6: No, m, 1a s6 nguyeén tir, khdi lwgng chét phong xa ban dau

T: lachuky ban ra
n2 0,693
T

A va T khdng phu thugc vao cac tac dong bén ngoai ma chi phy thudc ban chat bén trong cua chat phong xa.

A= - 12 hang sb phong xa

* Khoi lugng chét bi phdng xa sau thoi gian t

Am=m,—m=m,(1—e™)
5 . Am
* Phan tram chit phong xa bi phanrd; — =1—e ™™
0
t

) . . L -
Phan tram chét phong xa con lai: — =2 T =™

mO
* Khéi lwong chat mai dugc tao thanh sau thoi gian t
AN AN, on A at
m, = = l-e7)=—m,(1-e
TN, A N, ( ) A o )

Trong d6: A, A; 1a s6 khi cua chit phdng xa ban dau va cia chat moi dugc tao thanh
Na = 6,022.10%° mol™ 14 s6 Avogadro.
Luu y: Truong hop phong xa B*, B thi A= A; = m; = Am
*Po phéng xa H
La dai lugng dic trung cho tinh phong xa manh hay yéu ciia mot lugng chat phdng xa, do bang sé phan ra trong 1 giy.
t
H=H,2T =H,e " =AN
Ho = AN, 1a 6 phdng xa ban dau.
Pon vi: Becoren (Bq); 1Bq = 1 phan ra/giay
Curi (Ci);  1Ci=3,7.10"Bq
Luwu y: Khi tinh d6 phong xa H, Ho (Bq) thi chu ky phong xa T phai ddi ra don vi gidy(s).
2. Hé thirc Anhxtanh, d§ hut khéi, ning lwong lién két
* Hg thirc Anhxtanh giira khéi lugng va niang luong
Vit 6 khéi luong m thi ¢6 nang luong nghi E = m.c?
Vi ¢ = 3.10% m/s 1a van toc anh sang trong chan khéng.

* Pg hut khdi caa hat nhan 2'X



Am=mg—-m
Trong d6 mg = Zm, + Nm, = Zm, + (A-Z)m, la khi luong cac nuclon.
m l1a khéi lugng hat nhan X.
* Nang luong lién két AE = Am.c? = (mp-m)c?
y N ST A A e ... AE

* Nang luong lién két riéng (1a nang lugng lién két tinh cho 1 nuclén): A
Luru y: Nang luong lién két riéng cang 16n thi hat nhan cang bén viing.
3. Phan wng hat nhan
* Phuong trinh phan tng: ZAfX1 + ZA;XZ — ZA:X3 + 2“X4

Trong sb cac hat nay c6 thé 1a hat so cap nhu nuclén, eletron, photon ..

Truong hop dac biét 1a sy phong xa: X; — X, + X3

X1 la hat nhdn me, X, la hat nhén con, X; 1a hat o hoac
* Céc dinh luat bao toan

+ Bao toan sb nucldn (sé khdi): Al+A=A+A,

+ Bao toan dién tich (nguyén tir s0): Z, + Z, = Zs + Z,

+ Bdo toan dong luong: FNLE = E +E hay ml\Z+ mz\T2 = m4\Z+ m4\74

+ Bdo toan nang luong: K, +K, +AE=K, +K,

Trong do: AE la nang lugng phan tng hat nhan
1 .
Ky = 2 m Vv’ 1a dong ning chuyén dong cua hat X
Lueu y: - Khong c6 dinh luat bao toan khéi luong.
- Méi quan hé giita dong luong px va dong ning Kx cua hat X 1a: pi =2m, K,

- Khi tinh van téc v hay dong niang K thuong ap dung quy tic hinh binh hanh
Vidu: p= P, + P, biét ¢ 12 goc gitra p,, P,

p* = p{ + p; +2p,p,c08¢ /
hay (mv)? = (myV,)? + (M,V,)? 4 2m,m,V,v,C0Sp AN

0 P
hay mK = m,K, + m,K, + 2,/mm,K K, cosy \x

-

—

Tuwong tu Khi biét 0, = pl, p hoiac ¢, = pz, P P2

Truong hop dac bict: p, L p, = p? = p2 + p? (Tuong tw khi B, L B, hoac P L B,)

A

A ( Ap dung cho su phdng xa)

v=0(p=0):>p1=pz:>ﬁ=ﬁ
KZ V2

* Nang lugng phan ung hat nhan: AE = (M, - M)c?

m,
m,
Trong d6: My =m, +m, la téng khdi lwong cac hat nhan trudc phan ung.
M =m, +m,, latong khéi lugng céc hat nhan sau phan ng.
Luu y: - Néu Mg > M thi phan (ing toa nang luong AE duéi dang dong ning ctia cac hat Xz, X4 hoac photon v.
Céc hat sinh ra c6 d6 hut khdi 16n hon nén bén viing hon.
- Néu M, < M thi phan tmg thu nang lwong |AE| duéi dang dong ning cua cac hat Xy, X, hoic photon y.
Céc hat sinh ra c6 d6 hut khdi nhé hon nén kém bén viing.
* Trong phan tng hat nhan 21X, + ;2 X, — 22X, + /X,
Cac hat nhan Xy, X,, Xz, X, co:



Nang lwong lién két riéng twong ung 12 &, &5, &3, €.
Nang lwong lién két tuong Gng 13 AE;, AE,, AEs, AE,
Do hut khéi trong tng 12 Am;, Am,, Ams, Am,
Ning lugng caa phan tng hat nhan
AE = Azesz +Ases - Argq - Asey
AE = AEs+ AE, — AE; — AE,
AE = (Amz + Am, - Am; - Amy)c?
* Quy tac dich chuyén cua sy phong xa
+Phong xa o (;He): X — sHe+ 573y
So v6i hat nhan me, hat nhan con IUi 2 6 trong bang tuan hoan va c6 sé khéi giam 4 don vi.
Y

+Phong xa B (,e): 2 X — Se+,4
So vai hat nhan me, hat nhan con tién 1 6 trong bang tuan hoan va c6 cing s khdi.
Thuc chat cua phéng xa B 1a mét hat notron bién thanh mot hat protén, mot hat electrdn va mot hat notrind:
n—p+e +v
Lueu y: - Ban chit (thuc chat) cua tia phong xa B 12 hat electron (¢)
- Hat notrind (v) khong mang dién, khéng khéi luong (hozc rit nhé) chuyén dong véi van téc caa anh sang
va hau nhu khong tuong tac voi vat chat.
+Phong xa B* (*pe): 7 X — Je+,%Y
So v6i hat nhan me, hat nhan con IUi 1 8 trong bang tuan hoan va c6 cuing s6 khéi.
Thuc chat cua phong xa B* 1a mot hat protdn bién thanh mot hat notron, mot hat pdzitron va mot hat notriné:
p—n+e"+v
Luweu y: Ban chét (thuc cht) cua tia phong xa B 1a hat pozitron (%)
+ Phong xa y (hat ph6tén)

Hat nhan con sinh ra & trang thai kich thich c6 muc ning lwong E; chuyén xubng murc ning lugng E, dong thoi
phong ra mot photon co nang lugng
==
Luru y: Trong phong xa y khdng c6 su bién ddi hat nhan = phéng xa y thuong di kém theo phong xa o va p.

e=nhf E —E,
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