He¢ théng cong theec Vat Ly lép 12 chwong trinh Phan Ban 1 B

KHONG CO VIEC GI KHO, CHI SO LONG KHONG BEN!
CHUONG I: PONG LUC HQOC VAT RAN

1. Toa d@¢ goc

L4 toa do xac dinh vi tri caa mot vat rin quay quanh mét truc ¢ dinh bai goc ¢ (rad) hop giita mit phang dong
gan voi vat va mat phing ¢ dinh chon 1am méc (hai mit phang nay déu chira truc quay)

Luu y: Ta chi xét vat quay theo mot chiéu va chon chiéu duong la chiéu quay cua vat = ¢ >0

2. Toc d6 goc

L& dai luong dic trung cho mirc do nhanh hay cham cua chuyén dong quay caa mot vat ran quanh mot truc

* Toc do goc trung binh: a, =% (rad /s)

* Tée do goc tac thoi: o= Z—(f — ')

Luu y: Lién hé gitra téc do goc va toc do dai v = or

3. Gia toc goc ) ’

La dai lugng dac trung cho su bién thién cua toc do goc
. L N A

* Gia toc goc trung binh: y, =Tf[0 (rad /s?)

2
* Gia tbe goc tic thoi: y = ‘jj—i" - (ZT? = '(t) = 0"(t)

Lueu y: + Vit ran quay déu thi @=const= =0
+ Vat rin quay nhanh dan déu y > 0
+ Vat rin quay cham dan déuy <0
4. Phwong trinh ddng hoc cia chuyén dong quay
* Vit ran quay déu (y = 0)
¢ =@o + ot
* \/at ran quay bién doi déu (y # 0)
o=+ 7yt

1
Q=@,+ot+ E 7t2
o~ =2y(p~p,)
5. Gia téc ctia chuyén dong quay
* Gia toc phap tuyén (gia tc huéng tam) a,
Dic trung cho sy thay déi vé huéng cua van toe dai v (a, Lv)

* Gia toc tiép tuyén a,
Dic trung cho su thay déi vé d6 I6n cua v (a, va v ciing phuong)
A= =v()=ro®=r/

* Gia toc toan phan a=a, +a,

a:,\faj+at2
a 7

Goc o hop gitra a va a, : tana = ==

QD

n

Luu y: Vatrin quay déuthia, =0=a = a,
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6. Phuong trinh dong luc hoc cia vat rin quay quanh mét truc cé dinh

M =1y hay }/=¥

Trong d6: + M = Fd (Nm)la mdmen lyc d6i véi truc quay (d 1a tay don cua hrc)
+1=>"mr? (kgm?)la mdmen quan tinh cta vat rin déi véi truc quay
i

Modmen quén tinh | cia mat s6 vat ran dong chat khoi lwong m ¢ truc quay la truc ddi xing

ts S T S , 1
- Vat ran la thanh ¢ chiéu dai I, tiét dién nho: | = EmI2

- V4t ran 1a vanh tron hozc try rdng ban kinh R: 1 = mR?

- Vat ran la dia tron moéng hoic hinh tru dic ban kinh R: 1 = =mR?

- Vat ran 1a khéi cau dic ban kinh R: | = ngZ

7. Momen dong luwgng

La dai lwong dong hoc dic trung cho chuyén dong quay cua vat ran quanh mot truc

L=1lo (kgm?s)

Luu y: Vi chat diém thi momen dong luong L = mrlm = mvr (r 13 k/c tir v dén truc quay)
8. Dang khac cia phwong trinh dong luc hoc caa vat ran quay quanh mét truc co dinh

M=%
dt

9. Pinh luat bao toan mémen dong lwgng
Truong hop M = 0 thi L = const

Néu | = const = y = 0 vat ran khong quay hoic quay déu quanh truc

Néu | thay doi thi lyey = Iy

10. Pong ning cia vat rin quay quanh mét truc cé dinh

1

W, => 1" ()
11. Sy twong tw giira cac dai lwong géc va dai lwgng dai trong chuyén déng quay va chuyén dong thang
Chuyén déng quay Chuyén déng thang
(truc quay cb dinh, chiéu quay khong dbi) (chidu chuyén dong khong dbi)
Toa do goc ¢ (rad) Toa do x (m)
Tbc do goc o (rad/s) Toc do v (m/s)
Gia téc goc y (Rad/s?) Giatéca (m/s?)
Momen luc M (Nm) Luc F (N)
M@émen quan tinh | (Kgm? Khéi legng m (kg)
Mbmen dong luong L = lo (kgm?/s) Pong lugng P = mv (kgmi/s)
Dong ning quay W, = 1 | 0 bong nang W, = 1 mv’
ong nang quay Wy == Q) - ) ()

Chuyén dong quay déu:
o =const; Yy =0; ¢ =¢o + ot
Chuyén dong quay bién doi deu:
y = const
o=+t

1
(0:(P0+a)t+57t2

o’ —af =2y (p—@,)

Chuyén dong thang déu:
v=cont;a=0; X=X+ at
Chuyén dong thang bién d6i déu:
a = const
V=V + at

1
X = Xo + Vot +Eat2

V2 -V =2a(X—X,)
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Phuong trinh dong luc hoc Phuong trinh dong luc hoc
M F
y=— a=—
I m
Dang khac M =d—L Dang khac F :d_p
dt dt
binh luat bao toan mémen dong luong binh luat bao toan dong lugng
Lo = 1,0, hay YL, =const D P = my, =const
Dinh ly vé dong Dinh ly vé dong ning
AW, =% |} —% |’ = A (cOng ctia ngoai lyc) AW, =% | o} —% |’ = A (cOng ctia ngoai lyuc)

Cong thirc lién hé gitra dai lwong goc va dai lugng dai
S = rQ; V =0r; & = yI; 8 = 0°r

Luwu y: Cling nhu v, a, F, P cac dai lugng ; y; M; L cling la cac dai lugng vécto
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CHUONG II: DAO PONG CO

]

. DAO PONG PIEU HOA
. Phuong trinh dao dong: x = Acos(wt + o)
2. Van tbc tac thoi: v = -oAsin(ot + @)
v ludn cuing chidu vai chidu chuyén dong (vat chuyén dong theo chiéu duong thi v>0, theo chiéu am thi v<0)
3. Gia tdc tuc thoi: a = -w?Acos(at + )
a ludn hudng vé vj tri can bing
4. Vat § VTCB: X = 0; |V|max = ©A,; |a|min =
Vat ¢ bién: X = A; |V|min = 0; |ajmax = © A

5. Hé thirc doc lap: A = x° +(—)
(4]

[

a=-w>X

6. Coning: W=W, +W, _Lhea
2
Véi W, =%mv2 =%mw2Azsin2(a)t+go) = WSsin® (ot + @)

W, = % ma’X* = % ma’ A*cos’ (wt + @) = Wco s’ (awt + @)

7. Dao dong diéu hoa c6 tan s6 goc 1a w, tan sé f, chu ky T. Thi dong ning va thé ning bién thién vai tan sé goc
2, tan sb 2f, chu ky T/2
8. Pong ning va thé niang trung binh trong thoi gian nT/2 (neN’, T la chu ky

dao dong) Ia: % _ %ma)zAz

9. Khoang thoi gian ngan nhat dé vat di tir vi tri ¢6 li d6 x; dén x,

X x
cosgp, =—
At:%:M VoI A va (0<g,p, <)
@ @ cos@, = %
A
10. Chiéu dai quy dao: 2A 2
11. Quang duong di trong 1 chu ky lubn la 4A; trong 1/2 chu ky luén la 2A M1

Quang dudng di trong /4 chu ky 1a A khi vat di tir VTCB dén vi tri bién hoic nguoc lai

12. Quéng dudng vat di dugc tir thoi diém t; dén to.
X, =Acos(at, +¢) _ [X, =Acos(at, + @)
v, = —wAsin(at, + ) v {V =-wAsin(awt, + @)
Phantich: t; —t; =nT + At (n eN; 0 <At<T)
Quaéng duong di dugc trong thoi gian nT 12 S; = 4nA, trong thoi gian At la S,.
Quang duong tong cong 1A S =S, + S,
Lueu y: + Néu At=T/2thi S, = 2A

+ Tinh S, bang céch dinh vi tri x3, X, va chiéu chuyén dong cua vat trén truc Ox

+ Trong mot sb trudng hop ¢ thé giai bai toan bang cach sir dung méi lién hé giita dao dong diéu hoa
va chuyén dong tron déu s& don gian hon.

Xéc dinh: { (V1 Va v, chi can xéac dinh déu)

+ Téc do trung binh caa vat di tir thoi diém t; dén t: v, = t > veisla quang duong tinh nhu trén.
, -
13. Bai todn tinh quéing duong I6n nhat va nho nhét vét di dugc trong khoang thoi gian 0 < At < T/2.
Vat ¢6 van toc Ién nhat khi qua VTCB, nho nhat khi qua vi tri bién nén trong cung mot khoang thoi gian
quang duong di dugc cang lon khi vat ¢ cang gan VTCB va cang nho khi cang gan vi tri bién.

Str dung méi lién hé giita dao dong diéu hoa va chuyén duong tron déu.
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Goc quét Ap = oAt. ’ ,
Quéng duong Ion nhat khi vat di tier M; dén M, d6i xeng qua truc sin (hinh 1)

Sy = 2AsIN %
Quang dudng nho nhat khi vat di tir My dén M, ddi xing qua truc cos (hinh 2)
S, = 2A(1—cosA—2“’)

Luwu y: + Trong truong hop At > T/2

N

Tach At=nTE+At'

9b——= = —

trong d6 ne N*;O<At'<TE

Trong thoi gian nTE quang duong

lubn la 2nA
Trong thoi gian At’ thi quing duong 16n nhat, nhoé nhat tinh nhu trén.
+ Toc d6 trung binh 16n nhat va nho nhét caa trong khoang thoi gian At:

Viorax = SALEX Va Vg, = % VGi Smax; Smin tinh nhu trén.
13. Cac budc lap phuong trinh dao dong dao dong diéu hoa:
*Tinh ®
*Tinh A

X = Acos(at, + @)
V =—wAsin(at, + @)

Luwu y: + Vat chuyén dong theo chiéu duong thi v > 0, nguoc lai v <0

+ Trudéc khi tinh ¢ can xac dinh rd ¢ thudc goc phan tu thr miy cua dudng tron lwong giac
(thuong 13y - < ¢ <)

14. Cac budc giai bai toan tinh thoi diém vat di qua vi tri da biét x (hodc v, a, Wy, W, F) lan tht n

* Giai phuong trinh lwong giac 1y cac nghiém cua t (Véit > 0 = pham vi gia trj cua k )

* Liét ké n nghiém dau tién (thuong n nho)

* Thoi diém tha n chinh 12 gid tri 16n thir n
Luwu y:+ Dé ra thuong cho gié tri n nho, con néu n 16n thi tim quy luat dé suy ra nghiém tha n

+ CO thé giai bai toan bang cach st dung médi lién hé giira dao dong diéu hoa va chuyén dong  tron déu
15. Cac budc giai bai toan tim sb 1an vat di qua vi tri da biét x (hodc v, a, W, W, F) tir thoi diém t; dén to.

* Giai phuong trinh lugng giac dugc cac nghiém

*Tuty <t <t,= Phamvigiatricua (Voik € Z)

* Tong s gié tri cua k chinh 1 sé 1an vat di qua vi tri d6.
Lueu y: + CO thé giai bai toan bang cach st dung méi lién hé giita 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 céc vi tri khéc 2 lan.
16. Céac budc giai bai toan tim 1i d, van téc dao dong sau (trudc) thoi diém t mot khoang thoi gian At.

Biét tai thoi diém t vat c6 li do X = Xo.
* Tir phuong trinh dao dong diéu hoa: x = Acos(wmt + ¢) cho X = Xo
Lay nghiém ot + ¢ = o voi 0<a <z tng véi x dang giam (vat chuyén dong theo chiéu am vi v < 0)
hodc wt + ¢ = - o &ng V4i x dang tang (vat chuyén dong theo chiéu duong)
* i d6 va van toc dao dong sau (truéc) thoi diém do At gidy la
X = Acos(twAt + ) _[x = Acos(rwAt — )
{V =—-wAsINn(zwAt + a) ¢ {V =—-wASIN(zoAt — a)

=

* Tinh ¢ dwa vao diéu kién dau: l0c t = to (thuong to = 0){
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17. Dao dong cO phuong trinh dac biét:

*x =azx Acos(wt + @) vai a = const
Bién d6 1a A, tan s6 goc 1a o, pha ban dau ¢
X latoa do, xo = Acos(oat + ) 1ali do.
Toa do vi tri can bang x = a, toa do vi tr| blen Xx=axA
Vantocv X’ = Xp ,glatoca—v =x" =X
H¢ thue doc lap: a= -*Xo

A=+ (1)
()]

* x = a+ Acos’(t + @) (ta ha bac)
Bién do A/2; tan s6 goc 2w, pha ban dau 2¢.

II. CON LAC LO XO

1.

Ténségéc:w:\/g;chuky:T—ZE—Zﬂ( tans,of_1 o _1 5
m w k T 27z 27

Diéu kién dao dong diéu hoa: Bo qua ma sét, hyc can va vat dao dong trong glm han dan hoi

l 1 TR Pl T Y
. Co nang: W = > mao’ A2 = > kA?
. * P bién dang caa 16 xo thing dung khi vét & VTCB: é nen
Al
A=Y r gy (A $
K 9 o gian
*Do bién dang cua 10 xo khi vat & VTCB véi con lac 10 xo
nam trén mat phang nghiéng c6 goc nghiéng a.: A
. v
Alzmgsma:ﬂ:zﬂ A_I X Y
k gsina Hinh a (A < Al) Hinh b (A> Al)

+ Chiéu dai 10 xo tai VTCB: Icg = I + 4I (Io la chiéu dai tu nhién)
+ Chiéu dai cuc tiéu (khi vat & vi tri cao nhat) Ivin=lo + Al —
+ Chiéu dai cuc dai (khi vat & vi tri thdp nhat): lyax = lo + 4l + A
=l = (IMln + IMax)/2 ]
+ Khi A >Al (Véi Ox hwong xuong):
- Thoi gian 10 xo nén 1 lan 14 thoi gian ngan nhat dé vat di
tlr vi tri X, = -Al dén x, = -A.

- Thoi gian 10 xo gidn 1 lan 14 thoi gian ngan nhat dé vat di X
tlr vi tri X, = -Al dén x = A,
Luweu y: Trong mot dao dong (mot chu ky) 10 xo nén 2 lan
va gidn 2 lan M2
. Lyc kéo vé hay lyc hdi phyc F = -kx = -ma’x
bac diém: * La luc gay dao dong cho vat. Hinh vé thé hién thoi gian 10 xo nén va
* Luon huéng vé VTCB gidn trong 1 chu ky (Ox hwéng xuéng)

* Bién thién diéu hoa cuing tan s vai li 6

. Luc dan hoi 1a lyc dua vat vé vi tri 10 xo khéng bién dang.

C6 d6 16n Fay = kx™ (X" 1a d6 bién dang cua 16 x0)
* \/Gi con lac 10 xo nam ngang thi luc kéo vé va luc dan hoi 1a mot (vi tai VTCB 10 xo khdng bién dang)
* \/gi con lac 10 xo thang dung hoic dat trén mat phang nghiéng
+ P 16n lyc dan hdi co biéu thuc:
* Fqn = K|Al + X| VGi chidu duong huéng xudng
*Fan= k|AI - x| Vvéi chiéu dwong huéng 1én
+ Luc dan hdi cuc dai (luc ké0): Fuax = k(Al + A) = Fxmax (I0C VAt & vi tri thip nhat)
+ Luc dan hoi cyc tiéu:
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* Néu A < Al = Fin = k(Al - A) = Frwin
* Néu A > Al = Fyin = 0 (¢ vat di qua vi tri 10 xo khong bién dang)
Luc day (lyc nén) dan hol cuc dai: Fnmax = K(A - Al) (IGc vat & vi tri cao nhat)
6. Mot 10 xo co do ciing k, chiéu dai | duoc cit thanh cac 10 xo c6 dd cing Ky, ko, ... va chiéu dai tuong wng 1a
I, Ip, ... thicO: kl = kil =kol, =

7. Ghép 1o xo:
* Nbi tiép %z kl+ki+... = cling treo mot vat khéi lwong nhu nhau thi: T = Ty + T,
1 2
* Song song: k = ky + ko + ... = cling treo mot vat khdi lugng nhu nhau thi: iz = _I_—2+Ti2+
1 2

8. Gan 10 xo k vao vat khoi lugng m; dwoc chu ky Ty, vao vat khdi lugng m; duoc T2, vao vat khoi lugng
my+m, dugc chu ky T3, vao vat khoi lwong my — m, (Mg > my,) dugc chu ky Ta.
Thitaco: T/ =T +T vaT;=T>-T;
9. Po chu ky biang phuong phap tring phung

Pé xé4c dinh chu ky T caa mét con lic 16 xo (con lic don) ngudi ta so sanh véi chu ky To (d3 biét) cua mot
con lic khac (T ~ To). ‘ ‘

Hai con lac goi la tring phung khi chiing dong thoi di qua mét vi tri xac dinh theo cung mot chiéu.
1T,

Thoi gian gitra hai lan trang phing 60 =
T T,

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

I11. CON LAC PON
2

1.Ténségéc:w:\/§;chuky:T_ T _on |~ ! ; tan so: fl e 19
| @ g T 2z 27\

Diéu kién dao dong diéu hoa: Bo qua ma sét, luc can va ag<< 1 rad hay So << |
2. Luc héi phuc F =-mgsina =—mga = -mg |§ = -—ma’s

Lueu y: + Véi con lic don luc hdi phuc ti 16 thuan vai khdi luong.
+ Véi con l4c 16 xo lyc hdi phuc khdng phu thudc vao khéi eong.
3. Phuong trinh dao dong:
s = Spcos(wt + ¢) hoac a = agcos(wt + @) véis=al, So = aol
= v=5"=-wSesin(ot + ¢) = -olaysin(wt + ¢)
= a =V =-0’Secos(wt + ¢) = -&’logcos(wt + ¢) = -w’s = -w’al
Luu y: Sp dong vai tro nhu A con s dong vai tro nhu x
4. Hé thic doc lap:
* 3= -@’s = -0l
* 82 2§74 (2)?
@
V2

* ol =a+—

gl

1 Im 1 1
5. Co ndng: W = =ma’S; = UL S ==mgleg = =ma’l*ad

2 217 2 2 , ‘ ,
6. Tai cing mot noi con lic don chiu dai Iy c6 chu ky Ty, con lac don chieu dai I, ¢6 chu ky T, con lac don
chiéu dai I, + I, c6 chu ky T,con lac don chieu dai |1 - 1> (I1>13) ¢6 chu ky Ta.
Thitaco: T/ =T +T va T =T>-T;
7. Khi con lic don dao dong véi ag bét ky. Co niang, van toc va lyc cing cua soi day con lic don
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W = mgl(1-cosa); V2 = 2gl(cosa — cosag) Va Tc = mg(3cosa — 2C0s0l)
Luwu y: - Cac cong thac nay ap dung dang cho ca khi o c6 gia tri lon
- Khi con lic don dao dong diéu hoa (a << 1rad) thi:

—%mglaé; V2 = gl(e —a?) (da ¢ &trén)
T. =mg(l-1,5a* +af)
8. Con lic don c6 chu ky ding T & d6 cao hy, nhiét do t1. Khi dua t6i d6 cao hy, nhiét do t, thi ta co:
AT _ah At
T R 2 ’ )
V6i R = 6400km 1a ban kinh Trai Dat, con A la hé s6 né dai cua thanh con lac.

9. Con lic don c6 chu ky ding T ¢ d6 sau di, nhiét do t;. Khi dua téi do sau d,, nhiét d t, thi ta co:
AT _Ad 28t

T 2R i 2
Luu y: * Néu AT > 0 thi dong hé chay cham (dong hé dém giay sir dung con lic don)
* Néu AT < 0 thi dong ho chay nhanh
* Néu AT = 0 thi ¢ong ho chay diing

N AT
* Thoi gian chay sai moi ngay (24h = 86400s): 0 = |_|_—|86400(S)

10. Khi con lac don chiu thém tac dung cua lyc phu khong doi:
Luc phu khong do6i thuong la:
* Lyc quan tinh: F=—ma,dolonF=ma (F Tl a)
Luu y: + Chuyén dong nhanh dan déu a 71T v (v ¢6 husng chuyén dong)
+ Chuyén dong cham dan déu a T\ v
* Lyc dién truong: F =qE,dolonF=|gE (Néugq>0= FTTE;connéuq<0= F N E)
* Lyc day Acsimét: F = DgV (F ludng thang dimg hudng 1én)
Trong d6: D 1a khoi lugng riéng cua chat long hay chat khi.
g la gia toc roi tu do. ’ ’
V la thé tich caa phan vat chim trong chat long hay chat khi d6.
Khido: P'=P+F goi la trong luc hicu dung hay trong luc bidu kién (c6 vai trd nhu trong luc P)

g'= §+E goi la gia tdc trong truong hiéu dung hay gia téc trong truong biéu kién.
m
Chu ky dao dong ctia con lic don khi do: T'=27 /l
Cac truong hop dac biét:
* F 6 phuong ngang: + Tai VTCB day treo léch véi phuong thing diing mot goc co: tan o = F

r o= o+ ()

* F o phuong thflng dangthi g'=¢ iE

3

+Néu F huéng xudng thi g'=g +2
m

+Néu F hudng 1€n thi g'=g—E
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IV. CON LAC VAT LY

1.T£‘1nségéc:a)z‘/m—gd;chuky:Tzzzz ! :tan s6 f__m_gd
I mgd 27\ |

Trong do: m (kg) 1a khdi leong vat ran ’
d (m) la khoang céch tir trong tdm dén truc quay
| (kgm?) 1& moémen quan tinh caa vat rin ddi véi truc quay
2. Phuong trinh dao dong a = agcos(wt + ¢)
Diéu kién dao dong diéu hoa: Bo qua ma sét, lyc can va o << 1rad
V. TONG HQP DAO PONG
1. Tong hop hai dao dong diéu hoa ciing phuong cing tan s6 X3 = A1cos(wt + @1) Va X2 = Axcos(mt + ¢2) duoc
mot dao dong diéu hoa ciing phuong cling tan s6 X = Acos(wt + o).

Trong d6: A* = A’ + A2 +2A ACos(p, —¢,)
Asing + A, sing,
Acosg, + A,COSg,

* Néu A = 2km (X1, X2 cng pha) = Amax = Ar + Ay

* Néu A = (2k+1)7 (x1, X2 nguoc pha) = Awin = |A1 - Ay

= |A1-A SA<AI+A;
2. Khi biét mot dao dong thanh phan x; = Ascos(wt + @1) va dao dong tong hop x = Acos(wt + ¢) thi dao dong
thanh phan con lai & x; = Axcos(wt + ¢s).

Trong d6: A> = A’ + A? —2AACOS(p—¢,)
Asing—Assing,
Acosg — Acosg,

3. Néu mét vat tham gia ddng thoi nhiéu dao dong diéu hoa cung phuong cling tan s6 x; = Alcos(o;)t + @1,
X2 = Axcos(wt + @) ... thi dao dong tong hop ciing 1a dao dong diéu hoa cling phuong cling tan s6

x = Acos(ot + o).

Chiéu 1én truc Ox va truc Oy L Ox .

Ta dugc: A = Acosg = Acosg, + A,Cosep, +

A =Asinp=Asing +A,sing, +

= A= N +A VA tango:% VGi @ €[@min;Pmax]

VI. DAO PONG TAT DAN - DAO PONG CUONG BUC - CONG HUONG
1. Mot con lac 16 xo dao dong tat dan véi bién do A, hé s6 ma sat L.

tan o = VoI 1 <@ <2 (néU(plf(Pz)

tan ¢, = VG @1 <o <@z (néu g1 <o)

* Quang duong vat di duge dén luc ding lai 1a: x
kA o’ A*
S 2umg  2ug .

4umg _ 4ug c

|
|
* PJ giam bién do sau mdi chu ky la: AAzT:—2 | v |
@
| |
A A @A v | |
|

* S§ dao dong thuc hién dugc: N =

, A 4umg 4ug Ty
* Thoi gian vat dao dong deén luc dung lai:
AKT 7oA 2r
=NT-= = (Néu coi dao dong tat dan c6 tinh tuan hoan véi chu ky T ===)
4umg  2ug 0]

3. Hién tugng cong huong xay ra khi: f=fohay ® = wg hay T =Ty
V6i f, o, T va fo, mo, To la tan s6, tan sé goc, chu ky caa lyc cudng bic va cia hé dao dong.
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CHUONG Ill: SONG CO

I. SONG CO HQC
1. Bwdc séng: A = vT = V/f
Trong d6: A: Budc séng; T (s): Chu ky cua song; f (Hz): Tan sb cia séng
v: Toc d6 truyén song (co don vi tuong g véi don vi cia A)
2. Phwong trinh song
Tai diém O: up = Acos(wt + ¢) O M
Tai diém M cach O mot doan x trén phuong truyén séng.

X
—

L 2o

* SOng truyén theo chiéu duong cua truc OX thi uy = Aycos(wt + @ - wl) = Amcos(wt + ¢ - 27[%)
Vv

* S6ng truyn theo chidu &m cua truc Ox thi Uy = Amcos(at + ¢ + @2 ) = Ancos(at + ¢ + 27[%)
\"

3. P§ léch pha giira hai diém cach ngudn mat khoang xa, X»
— X —
el Pl
r 2 V \ ﬂ/ \
Néu 2 diém d6 nam trén mot phuong truyén séng va cdch nhau mot khoang x thi:

Ap=

X X
Ap=w—=27r—
¢ v A

Luwu y: Don vi Cua X, X1, X2, Ava v phai tuong ung véi nhau
4. Trong hién tuong truyén song trén soi day, day dugc kich thich dao dong boi nam cham dién voi tan sé dong
dién 1a f thi tan s dao dong cua day la 2f.
11. SONG DUNG
1. Métsé chay
* Pau cb dinh hoic dau dao dong nho 1a nit song.
* Pau ty do I bung séng
* Hai diém di xing véi nhau qua nat séng ludn dao dong nguoc pha.
* Hai diém ddi xang véi nhau qua bung song ludn dao dong cuing pha.
* C4c diém trén day déu dao dong vai bién do khdng doi = niang lrong khéng truyén di
* Khoang thoi gian giira hai lan soi day cang ngang (cac phan ti di qua VTCB) la nira chu ky.
2. Piéu kién dé c6 séng dirng trén sei day dai I:

Ca A .
* Hai dau Ia nat séng: I=k§ (keN")

S6 bung séng = s6 b séng = k
Sonutsong =k +1

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

S6 b6 séng nguyén = k
S6 bung séng = sé nat séng = k + 1
3. Phuong trinh séng dirng trén sei day CB (vdi dau C ¢cé dinh hodc dao déng nhé 1a nit song)
* Pau B ¢d dinh (nat séng):
Phuong trinh sdng tgi va song phan xa tai B: u; = Acos2z ft va u'y =—Acos2z ft = Acos(27z ft — )
Phuong trinh séng téi va song phan xa tai M cach B mot khoang d Ia:

Uy = Acos(27rft+27z%) vau'y, = Acos(27zft—27r%—7z)
Phuong trinh séng dung tai M: u,, =u,, +u’,,

d «» T . d T
u,, =2Acos(2zr —+=)cos(2x ft — =) =2 Asin(2x —)cos(2x ft + —
M ( T 2) (2x 2) ( ﬁﬁ) (2x 2)

Bién do dao dong cuia phan tir tai M: A, =2A

cos(27r9+z)‘ =2A
A 2

. d
sin(2z —
(”1)‘
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* Pau B tu do (bung séng):
Phuong trinh song tai va song phan xa tai B: u; =u'; = Acos2r ft
Phuong trinh séng téi va song phan xa tai M cdch B mot khoang d Ia:

Uy = Acos(27rft+27z%) vau'y, = Acos(27zft—27r%)
Phuong trinh séng dung tai M: u,, =u,, +Uu’,,

uy, =2Acos(2x %)cos(Z;r ft)

Bién do dao dong ctia phan tir tai M: A, =2A

d
cos(2z —
(ﬁﬂ,)‘

Lueu y: * V6i x 1a khoang cach tir M dén dau nut song thi bién do: A, = 2A

] X
sin(2z —
(”/1)‘

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

d
cos(2z —
(ﬁﬂ)‘

I11. GIAO THOA SONG

Giao thoa cua hai song phét ra tir hai nguon song két hop Sy, S, cach nhau mot khoang I:
Xét diem M céch hai nguon lan luot di, d;

Phuong trinh song tai 2 nguon u, = Acos(2z ft + ¢,) va u, = Acos(27 ft + @,)

Phwong trinh séng tai M do hai séng tir hai ngudn truyén téi:

Upy =ACOS(27zft—27z%+gol) Va U, :Acos(z;;ft_zﬁ%+¢2)

Phuong trinh giao thoa song tai M: uy = Upw + Uau

Uy, =2ACOS{EM+%}C08{27zﬂ—7[d1+d2 + ¢’1+¢’2}
A 2 A 2

Bién do dao dong tai M: A, =2A cos(ﬂ%+A—2¢j Voi Ap =, -,
Cha : * 6 cuc dait —-+22 <k <+ 422 (ke 2)
A 2z A 2z
* S§ cuyc tiéu: LA L1 A (ke2)
A 2 2z A 2 2r

1. Hai nguén dao dgng ciing pha (Agp =@, —¢, =0)
* Piém dao dong cuc dai: d;— d; = ki (keZ)
|

S6 duong hoic sé diém (khéng tinh hai nguon): —% <k <

* Pidm dao dong cuc tiéu (khong dao dong): di— dp = (2k+1)% (ke2)

S6 duong hoic sé diém (khéng tinh hai nguon): —% - % <k< % —%

2. Hai nguén dao dgng ngwoc pha:(Ap=¢,— ¢, =)
* Pidm dao dong cuc dai: di— dp = (2k+1)§ (ke2)

Sb duong hoic sé diém (khong tinh hai nguan): —% - % <k< % —%
* Piém dao dong cuc tiéu (khong dao dong): di— dz = ki (keZ)
S6 duong hoic sé diém (khdng tinh hai nguan): —% <k <%
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Cha y: Véi bai toan tim sé dudng dao dong cuc dai va khong dao dong giira hai diém M, N cach hai nguon lan
lqut la d1|\/|, dzM, le, dzN.
bat Adm = dim - dom ; Ady = din - don va gié st Ady < Ady.
+ Hai ngudn dao dong cuing pha:
e Cuc dai: Ady < kA < Ady
e Cuctiéu: Ady < (k+0,5)A < Ady
+ Hai ngudn dao dong nguoc pha:
e Cuc dai:Ady < (k+0,5)A < Adn
e Cuc tiéu: Adw < ki < Ady
S6 gia tri nguyén caa k thoa man céc biéu thic trén 1a sé duong can tim.
IV. SONG AM
P

1. Cuong do am: 1=V =P
S s

V6i W (J), P (W) 1a nang lugng, cdng suat phat &m cia nguon ‘ ‘
S (m?) 1 dién tich mat vudng géc véi phuong truyén am (véi séng cau thi S 1a dién tich mdt cau S=4zR?)
2. Mtc cuong d6 am
L(B):lgll Hoic L(dB):lO.IgII—
0 0
Vi lg = 102 W/m? & £= 1000Hz: cuong dd &m chuan.
3. * Tan s6 do dan phét ra (hai dau day cé dinh = hai dau la nat séng)

\'
f=k— (keN*
o (KeN%)

, L. n . A A S \
Ung v6i k =1 = am phat ra am co ban c6 tan so fl:2—

k=2,3,4... cO cac hoa am bac 2 (tan sb 2fy), bac 3 (tan sb 3fy)...

* Tan s6 do 6ng s&o phat ra (mot dau bit kin, mot dau dé hd = mot dau 1a nat séng, mot dau 1a bung séng)
f :(2k+1)% (keN)

Ung vé6i k =0 = am phét ra &m co ban c6 tansé f, = 41
k=1,2,3... c6 cdc hoa am bac 3 (tan so 3fy), bac 5 (tan s6 5f1)...
V. HIEU UNG POP-PLE 9 ,
1. Nguon am dang yén, may thu chuyéen dong véi van toc v.

4 A A PPN XA N A DY X f V+V
* May thu chuyén dong lai gan nguon am thi thu dugc am co tan so: f'= i
v
* NMA 2 ~ XA N A LA A oem VTV
May thu chuyén dong ra xa hguon am thi thu dugc am c6 tan so: f "= f
v
2. Ngudn &m chuyén dong véi van toc vs, may thu ding yén.
. X an A XA LAk N A LA A . \
* May thu chuyén dong lai gan nguon &m véi van toc v thi thu dugc &m cd tan so: f'= f
V-V
, 2 A X A N A Z LA A n \Y
* May thu chuyén dong ra xa nguon am thi thu dugc &m cé tan so: "= f
V+ Vg
Véi v 1a van téc truyén am, f 1a tan s6 cua am.
Vs 7 R ~ A , R 7 1 ViVM
Chu y: C6 thé dung cong thuac tong quat: f'=—>f
Fvg

May thu chuyén dong lai gan ngudn thi lay dau “+” trudc v, ra xa thi lay dau “-«.
Nguon phéat chuyén dong lai gan nguon thi lay dau “-” trudc vs, ra xa thi lay dau “+<.
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CHUONG IV: DAO PONG VA SONG PIEN TU

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

q ?é’cos(ax +¢) =U gos(a +¢)

* Higu dién thé (dién ap) tac thoi u =
* Dong dién tuc thoi 1= q’ = -oqesin(wt + @) = lpcos(wt + ¢ +%)

* Caming tir: B = Bycos(at + ¢+%)

Trong d6: o=—1_ latinsé goc riéng
e
T =27+/LC lachu ky riéng
1 N
f= 14 tan so rién
27/ LC J
Oo
I = =
0 qO \/E
U, =% - o _ o, = \/E
C aC C
.. Lo 1, 1
Nang lugng dién truong: W, = ECU = Equ T

qO
W, = cos” (awt +
Y ( ®)

2
* Nang luong tu truong: W, :%Liz :g—ésinz(a)tﬂo)

* Nang luong dign tu: W=W, + W,
WleUOZ 1qU _q_0:1|_|2
2 2 2C 2

Chu y: + Mach dao dong c6 tan sé goc o, tan s6 fva chu ky T thi W, va W, bién thién vai tan sé goc
2o, tan s6 2f va chu ky T/2
+ Mach dao dong c6 dién tré thuan R = 0 thi dao dong s& tat dan. Bé duy tri dao dong can cung
. , »’CUZ . UZRC
cap cho mach mot niang lugng c6 cong suat: ~ = 1°R = 5 LR= 02L

+ Khi tu phéng dién thi g va u giam va nguoc lai ’
+ Quy udc: g > 0 ng véi ban tu ta xét tich dién duong thi i > 0 tng vai dong dién chay dén ban
tu ma ta xét.

2. Sw twong tw giira dao dong dién va dao dong co

Dai lwgng coe | Dai luwgng dién Dao dfng co Dao dong dién
X q X"+ 0’x=0 qQ+w’q=0
Vv i o= K o=—1
“\m JLe
m L x = Acos(wt + @) g = gocos(wt + @)
Kk % v=x"=-0Asin(ot + ¢) i=q =-oqosin(wt + @)
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F u AZ =+ () 6 =0+ (-)°
w w

" R W=W; + W, W=W; + W,

Wq Wi (W) Wi :%mvz W, = %Liz
W Wi (WD) W= Lol W =9
t d L t 2 d 2C

3. Song dién tur .
Van téc lan truyén trong khong gian v = ¢ = 3.10%m/s o
May phat hodc may thu song dién tir sir dung mach dao dong LC thi tan s6 song dién tur phat hoac thu

duogc bang tan so riéng caa mach.
] e,V

Buéc song caa song dign tr A = r =27vyLC

Luu y: Mach dao dong c6 L bién ddi tir Lyin — Lmax V& C bién ddi tir Cuin — Cuax thi buéc séng A cua
song dién tu phat (hoac thu)

Amin tong tng Véi Lin Va Cin
}\.Max tlIO'ng ﬁng VO,’i LMaX Vé. CMaX
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O CHUONG V: PIEN XOAY CHIEU
1. Biéu thuc dién ap tuc thoi va dong dién tac thoi:
u = Ugcos(wt + @y) va i = locos(wt + @;)

Véi @ = @y — @i la d6 1éch pha cua u so véi i, ¢o —%Sgpﬁ%
2. Dong dién xoay chieu i = locos(2nft + )

* Mbi giay dbi chidu 2f Ian

* Néu pha ban dau ¢; = —% hoac ¢; = % thi chi gidy dau tién

doi chiéu 2f-1 lan.
3. Cong thic tinh thoi gian dén huynh quang sang trong mat chu ky "t
Khi dit dién 4p u = Ugcos(ot + @) vao hai dau bong dén, biét dén chi
sang lén khiu > U;.

At =222 i cosap = 2L, (0<Ag < n/2)
@ U,
4. Dong dién xoay chiéu trong doan mach R,L,C
* Poan mach chi co dién tro thuan R: ug ciing pha véi i, (¢ = @y — @i = 0)
U U,

l=—wval =—2%
R ° R

Luu y: Dién tro R cho dong dién khong d6i di qua va cd | = v

* Poan mach chi c6 cudn thuan cam L: u_ nhanh pha hon i 1 /2, (¢ = @y — @i = 1/2)

=9 va 1, =20 vsizo= ol 1a cam khang

L L
Luu y: Cudn thuan cam L cho dong dién khong d6i di qua hoan toan (khdng can tro).
* Poan mach chi c6 tu dién C: uc cham pha hon i la ©/2, (¢ = @y — @i = -1/2)
u . U, .. 1
l=—va l,=— Vol Z,. =—
Z Z C
Luu y: Tu dién C khong cho dong dién khong d6i di qua (can tré hoan toan).
* Poan mach RLC khdng phan nhanh

yA :\IIRZ"'(ZL_ZC)Z =U :\/UFZ{_'_(UL_UC)Z :Uo :\/UOZR_'_(UOL_UOC)Z

la dung khang

tangozzL;{ZC;singo:Zngc;COS(ng VO —%S@S%
+ Khi Z. > Z¢ hay w>JE_C = ¢ > 0 thi u nhanh pha hon i
+ Khi Z, < Z¢ hay a)<\/i_c = ¢ < 0thiucham pha hon i
+ Khi Z, = Z¢ hay O):% = ¢ = 0 thi u cung pha vai i.

Lac do 1, :g goi la hién tuong cong huong dong dién

5. COng suat toa nhiét trén doan mach RLC:

* COng suat tuc thoi: P = Ulcose + Ulcos(2mt + @u+e))

* Cong suat trung binh: P = Ulcose = I°R.
6. Pién &p u = U; + Ugcos(at + ¢) duoc coi gom mot dién &p khong d6i U; va mot dién ap xoay chiéu
u=Uocos(at + ¢) dong thoi dit vao doan mach.
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7. Tan s6 dong dién do may phat dién xoay chiéu mot pha cé P cap cuc, roto quay véi van tdc n vong/gidy phéat
ra: f=pnHz

Tur thong gui qua Khung day cta may phat dign @ = NBScos(wt +¢) = dgcos(wt + o)

Vé&i @y = NBS 1a tir thdng cuc dai, N 1a s6 vong day, B 1a cam @ng tir cua tir truong, S 1a dién tich cua vong
day, o = 2nf

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

Vi Eg = oNSB Ia suét dién dong cuc dai. ‘ , ‘
8. Dong dién xoay chiéu ba pha la hé thong ba dong dién xoay chieu, gay bai ba suat dién dong xoay chiéu cung

tan sb, clng bién d6 nhung do léch pha ting doi mot la 2?”

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

e, = E,cos(at —2?”) trong truong hop tai ddi xang thi <i, = 1 cos(wt —2?”)

e, = E,cos(amt +2§) I, = I,cos(at +2§)

Méy phét méic hinh sao: Ug = +/3 U,
May phat méc hinh tam gidc: Ug = Uy
Tai tiéu thu mac hinh sao: 14 =1,
Tai tiéu thy mic hinh tam giéc: 14 = V3 1,
Luru y: O may phéat va tai tiéu thu thuong chon cach méc tuong tng véi nhau.
9. CAng thuc may bién &p: b _E_ LN
UZ EZ Il N2
2

10. Cong suat hao phi trong qud trinh truyén tai dién nang: A’ = ————
UZ%cos’p

Trong d6: P 1a cdng suat truyén di ¢ noi cung cap
U la dién ap & noi cung cap
coso 1 hé sb cong suat cua day tai dién
I ) : NP X s : A
R= pg la dién tr¢ tong cong cua day tai dién (lwn y: dan dién bang 2 day)
Do giam dién ap trén duong day tai dién: AU = IR

Hiéu suat tai dien: H A 100%

11. Poan mach RLC c6 R thay dbi:

2 2
* KhiR=|z,-z¢| thi Y Y

2
* Khi R=R; hoac R=R; thi P c6 cung gia tri. Tacoé R +R, =U+; RR,=(Z, -Z.)
UZ

Vakhi R=RR, thi ', =
2\RR, R L.Ro C
* Trudng hop cudn day cé dién tro Rq (hinh V&) .—ﬁ—/mowm\—{ }—.
A B

- » Uz U2
Khi R:|ZL—Zc|—Ro:”MaX:2|Z ~Z.| 2(R+R,)
L~ 4c 0
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2 2
Khi R=\JRE+(Z, 20 = e = v J

2\RE+(Z, ~Z.)? +2R, T2(R+R,)

12. Poan mach RLC c6 L thay doi:

* Khi L= c thi Imax = Urmax; Pmax €ON Upcmin Leew y: L va C méc lién tiép nhau
[40]
_ 2172 UJR +22
*Khi Z, = RITZe U Ly ZTC va Ul =U2+U +U% UZ —UU ., —UZ =0

c

Vi L = Ly hodc L = Ly thi Uy c6 ciing gid tri thi Upme khi — =2+ 2 y— = 2hke

Z, 22, Z_ L+L,

: Z. +\J4R? + 727 S
*Khi 2, =—=< S thi Upp Z\l ZZURZ Luwu y: R va L mac lién tiep nhau
4R*+22 -7,

13. Poan mach RLC c6 C thay doi:

* Khi C = thi Imax = Urmax; PMax €ON Urcmin Luew p: L va C mac lién tiép nhau

U«/R2+ZZ
thi Uy :TL va U?

w’L

R?*+2Z2

* Khi Z. = =U%+U2+U? U2, —UUg,, —U?=0

CMax
L

* Khi C = Cy hoiic C = C, thi Ug c6 cing gié tri thi Ugmes khi — = = (2 + =)= c = 2t C
Z. 2'7. 7. 2

Z +J4R2 +7? , .
* Khi 7, =2 L thi Uy, = y 2R Luuy: R vA C méc lién tiép nhau
4R?+2% -2,
14. Mach RLC c6  thay d6i:

* Khi @ = —— thi lyax = Ugrmax; Pmax €ON U cmin Luen y: L va C mac lién tiép nhau

JLC
11 2U.L
*Khi @==—=—— thiU,, =
C L r& ™ RJaLc-rC?
C 2
: 1 [L R® 2U.L
*Khi @==,|=——— thi Uy, =
LNC 2 M RJaLC -RC?

*V6i o = w1 hoac o = wy thi | hoac P hoac Ug c6 cung mét gia tri thi Iyax hoac Pyax hoac Urmax khi

w=\Joo, =tinss f=/ff,
15. Hai doan mach AM gdm R;L;C; néi tiép va doan mach MB gom R,L,C; ni tiép mic ndi tiép vai nhau co
Uag = Uam + Ums = Upg; Uam Va Uy CUNG pha = tanuag = tanuam = tanuvs
16. Hai doan mach R;L;C; va R,L,C, cung u hoac cung i c6 pha léch nhau A

LlTCl Va tan g, = —2

Ze o o
— g (@iasre>¢)

2

Véi tang, =

tang, —tan g,
1+tang tang,

Truong hop dac biét Ae = n/2 (vubng pha nhau) thi tang;tang, = -1.
VD: * Mach dién ¢ hinh 1 ¢ uag Va uam léch pha nhau A

A R L MC B
O day 2 doan mach AB va AM c6 cing i va Uxs cham pha honuam e 1 |

GV: Trin Pinh Hing — PT: 0983932550~ mail: Hungtc3@gmail.com Trwong THPT yfﬁﬂl_{ Chuong 3

Cop1—p2=Ap = =tanAg




He¢ théng cong theec Vat Ly lép 12 chwong trinh Phan Ban

tan @,, —tang,,

= Q0aM— QaB = Ap =
1+tang,, tan g,

=tanAg

i ZL _Zc —
R R
* [\/Iach dién & hinh 2: Khi C = C; va C = C; (gia sir C1 > C,) thi iy va i, Iéch pha nhau A

O day hai doan mach RLC; va RLC; c6 cung uag A R L Mc B

Goi @1 va @ la do 1éch pha cta uag S0 Vi ip va i, e ?
thircc') 01> P2 = P1- P2 =A@
Neuli=1, thi P1=-¢2 = A(p/Z

N Iy = I, thi tinh o0 21N,
1+tang tang,

Néu uas vudng pha véi uaw thi tan g, tan g, =-1 = -1

Hinh 2

=tanAg
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CHUONG VI: SONG ANH SANG

1. Hién twong tan sic anh sang.
* P/n: La hién tuwong anh sang bi tach thanh nhiéu mau khac nhau khi di qua mat phan céch cua hai méi truong
trong sudt.
* Anh sang don sic 1a anh sang khéng bi tan sic
Anh sang don sic c6 tan sb xac dinh, chi c6 mot mau.

ooy le
I n
* Chiét suat cia mdi truong trong sudt phu thudc vao mau sic anh sang. B4i véi anh séng mau do 1a nho nhit,
mau tim 1a 16n nhét.
* Anh sang trang 1 tap hop ctia vo sé anh sang don sic ¢ mau bién thién lién tuc tir do dén tim.
Budc song cua anh sang trang: 0,4 pm < A < 0,76 pm.
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 séng anh sang két hop trong khong gian trong dé xuat hién nhitng vach
séng va nhirng vach t4i xen k& nhau. y
Céc vach sang (van sang) va cac vach t6i (van tbi) goi la van giao thoa. M

d
* Hi¢u duong di cua anh sang (hiéu quang trinh) Sy % X
ax a[ | d

Dd=d,- d,= = 0

, s . v N A A c
Budc song cua &nh sang don sac | = T truyen trong chan khong | , = T p

<|O

Trong d6: a = S;S; la khoang cach gitta hai khe sang S
D = Ol la khoang cach tir hai khe sang S, S, dén man quan sat D
SiM = dl; S;M=d,
X = OM 14 (toa d6) khoang cach tir van trung tdm dén diém M ta xét
i AN AL ID | .
*Vitri (toa do) vansang: Ad=kh = x=k—; kI Z
a

k =0: Van sang trung tam

k = +1: Van sang bac (tha) 1

k = +2: Van sang bac (tha) 2
* Vi tri (toa d6) van téi: Ad = (k+ 0,5)A = x= (k+ 0,5)|—D; ki z

a

k =0, k =-1: Van téi thir (bac) nhat

k=1, k=-2:Van toi thir (bac) hai

k =2, k =-3: Van t6i thir (bac) ba
* Khoang van i: La khoang céch giira hai van sang hoic hai van téi lién tiép: i= ID

a
* Néu thi nghiém duoc tién hanh trong méi truong trong subt cé chiét suat n thi budc song va khoang van:
I . 1I.D i
l,==P i = = —
n a n

* Khi nguon sang S di chuyén theo phuong song song véi S:1S; thi hé van di chuyén nguoc chiéu va khoang van
i van khong doi.
D6 doi ctia hé van Ia: x, = gd
1
Trong do: D la khoang cach tur 2 khe t6i man
D1 la khoang cach tir nguon sang téi 2 khe
d la d6 dich chuyén cta nguon séng
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* Khi trén duong truyén cia anh séng tir khe S; (hoic S,) dwoc dat mot ban mong day e, chiét suat n thi hé van
(n- DeD

14 r a Y r
* Xé&c dinh s6 van séng, van toi trong vung giao thoa (truong giao thoa) cd bé rong L (doi xirng qua van trung
tam)

s& dich chuyén vé phia S; (hoic S;) mot doan: x, =

gLy

+S6 van sang (lasé 18): Ny = 2é—u+ 1
2t
A A A= Y A < I— I;J
+ S0 van toi (la s6 chan): N, = 2&—_+ 0,5y
I B

Trong do [X] 14 phan nguyén cua Xx. Vidu: [6] =6;[5,05] =5; [7,99] =
* X4c dinh sb van sang, van téi giira hai diém M, N c6 toa do Xy, X» (gla S X1 < X2)

+ Van sang: x; < ki <xz

+Vantdi:  x; < (k+0,5)i < x,
S6 gia trik e Z 1a s6 van sang (van téi) can tim
Luu y: M va N cing phia voi van trung tam thi x; va X, cting dau.

M va N khac phia vai van trung tam thi x; va x, khac dau.

* Xéc 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: i= Lt
n-1
+ Néu 2 diu 12 hai van téi thi: i= =
n

+ Néu mot dau la van sang con mot dau 1a van tdi thi: i=

n- 0,5
* Sy trung nhau cua cac buc xa A1, A, ... (khoang van tuong ung la iy, iz ...)
+ Trung nhau caa van séng Xs = Kiip = kolp = ... = Kihg = Kohp = ...
+ Tring nhau cta van téi: x; = (ky + 0,5)iy = (ko + 0,5)iz = ... = (Ki+ 0,51 = (ke +0,5)A2 = ...
Luwu y: Vitri c6 mau cung mau vai van sang trung tdm la vi tri trung nhau cuaa tat ca cac van sang cua cac bic
Xa.
* Trong hién tuong giao thoa anh sang trang (0,4 pm <A < 0,76 pm)

- Bé rong quang pho bac k: Dx = kB(I .- 1) voi dg va A 12 budc song anh sang do va tim
a

- X&c dinh sb van séng, sé van tdi va cac buc xa twong tng tai mot vi tri xac dinh (da biét x)
+ Van sang: x= kI—DI) =2 ki z
a kD
V6i0,4 um <A <0,76 um = cac gidtriciak = A
+Van téi: x= (k+ 0,5)'—DI> =&  kiz
a (k+ 0,5D
V6i04 um<A <0,76 pm=cacgiatriciak =1
- Khoang céch dai nhat va ngan nhat gitra van sang va van toi cung bac k:

AXyjin =— [k/ﬁ (k-0,5)4,]

Ay, = E[k/ic1 +(k—0,5)4] Khi van sang va van téi nam khac phia dbi véi van trung tam.
a

Max

AXypo = E[kﬂd —(k—0,5)4] Khi van sang va van t6i nam cung phia déi vai van trung tam.
a
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CHUONG VII: LUQNG TU ANH SANG
1. Nang lwgng mot lwgng tir anh sdng (hat ph6ton)

e= hf = ?z mc?

Trong d6 h = 6,625.10** Js 1 hing s6 Plang.
¢ =3.10°m/s la van téc anh séng trong chan khong.
f, A 1 tan s, budc song cua anh sang (cua buc xa).
m la khdi lugng cua photdn

2. Tia Ronghen (tia X)

Budc song nho nhat cia tia Ronghen

_ hc
I Min — E_d
mv? mv? o
Trong d6 E, = - le|U + —2 la dong nang cua electron khi dap vao dbi catot (doi am cuc)

U 1a hiéu dién thé gitra andt va catdt
v la van téc electron khi dap vao ddi catdt
Vo la van téc cua electron khi roi catét (thuong vo = 0)
m =9,1.10°*! kg 1a khéi lwong electron
3. Hién twgng quang dién
*Cong thic Anhxtanh

2
e=hf = MO pp Mo
I 2
hc . . . . e ;
Trong d6 A= I_C la cbng thoat cua kim loai dung lam catot
0
Lo la giéi han quang dién cua kim loai dung lam catét
Vomax 12 van toc ban dau cua electron quang dién khi thoat khoi catot
f, A la tan so, budc sdng caa anh sang kich thich
* Pé dong quang dién triét tiéu thi Uax < Uy, (U < 0), Uy goi la hiéu dién theé hdm
mv;
|eUh| - 0Max
2 r r
Luu y: Trong mot so bai toan nguoi ta lay Uy > 0 thi do la do lon.
* Xét vat b lap ve dién, co dién the cuc dai Vmax va khoang céach cuc dai dyax ma electron chuyén dong trong
dién truong can ¢6 cuong do E dugc tinh theo céng thuc:

1
|e|VMax = Emngax = |e| EdMax

* \/6i U Ia hiéu dién thé giira andt va catét, va 1a van téc cuc dai cua electron khi dap vao andt, vk = Vowmax 12 van
toc ban dau cuc dai cua electron khi roi catot thi:

le|u = %mvi- %mvi

* Hiéu suat lrong tir (hiéu suat quang dién)
n
o
Vi n va n 1a sé electron quang dién bt khoi catét va sé photdn dap vao catdt trong cling mot khoang thoi
giant.

Cong suat ciia nguon bic xa: p = Eahrak
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n
Cuong do dong quang dién bdo hoa: I, = %: %
Ie _ Ihf _ lyhe
plel  plef ol
* Ban kinh quy dao cua electron khi chuyén dong véi van toc v trong tir truong déu B

|e|Bsma a° (\7%)

Xét electron vira roi khoi catdt thi v = Vomax

ruw
Khi v~ BP sina=1p R—m

¢/B
Luwu y: Hién tugng quang dién xay ra khi dugc chiéu dong thoi nhidu buc xa thi khi tinh cac dai lwong: Van téc
ban dau cuc dai Vomax, hiéu dién thé hdm Uy, dién thé cuc dai Vmax, ... déu duoc tinh tng véi birc Xa ¢ Awin
(hOéC fMax)

b H=

4. Tién deé Bo - Quang pho nguyén tur Hidrd E.
* Tién d& Bo nhan photon — phat photon
hc N>
e=hf = I_: E,- E, hfon "/\/\r?fmn
En

* Ban kinh qggz dao dung tha n cua electron trong nguyén tur hidro:
rn=nNn°ry
Vi 1 =5,3.10™" m 1 ban kinh Bo (& quy dao K)
* Nang leong electron trong nguyén tur hidro:
E = 13 6

n

Em > En

* So d6 mirc nang leong
- D&y Laiman: Nam trong viing tir ngoai P n=6
Ung véi e chuyén tir quy dao bén ngoai vé quy dao K O n=5
Luu y: Vach dai nhat A« khi e chuyén tir L — K
Vach ngan nhat Ak khi e chuyén tir o — K.
- Ddy Banme: Mot phan nam trong ving tir ngoai, mot YY v =3
phan nam trong vung anh sang nhin thay —
Ung véi e chuyén tir quy dao bén ngoai vé quy dao L Pasen
Vuing anh sang nhin thay c6 4 vach:
Vachdo H, ungvéie:M — L HoH, Hp Ha
Vach lamHg ung véie: N — L
Vach cham H, ung véie: O —» L
VachtimHs ungvégie:P —> L
Luwu y: Vach dai nhat AmL (Vach do H,)
Vach ngan nhat A, khi e chuyén tir oo — L.

Banme

K \ 4 A A n:l
. Y N : —
- D8y Pasen: Nam trong vung hong ngoai _
Ung vai e chuyén tir quy dao bén ngoai vé quy dao M Laiman
Luweu y: Vach dai nhat Aym khi e chuyén tir N — M.
Vach ngan nhét A khi e chuyén tir co — M.
M&i lién hé giita cac budc song va tan sb cua cac vach quang phd cua nguyén tir hidro:

1 1
— =—+— vafiz = fi, +f23 (nhu cong vécto)

113 /112 123
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CHUONG IX. VAT LY HAT NHAN

1. Hign twgng phong xa
* S0 nguyén tu chat phong xa con lai sau thoi gian t

t
N=N,2T=Nye'"
* S4 hat nguyén tir bi phan rd bang sb hat nhan con dugc tao thanh va bang sé hat (o hoic e hoic e*) duogc tao
thanh:
DN= N,- N= N,(1- ¢')
* Khéi lwong chat phdng xa con lai sau thoi gian t
t
m=m.2T=me'"
Trong d6: No, mp 1a s6 nguyén tir, khdi lwgng chat phong xa ban dau
T la chu ky ban ra
_In2_ 0,603

T
A va T khong phu thudc vao céc tac dong bén ngoai ma chi phu thudc ban chat bén trong cua chat
phong xa.

* Khdi lugng chét bi phong xa sau thoi gian t

Dm=m,- m=m,(1- e'")

la hang s6 phong xa

* Phan tram chat phong xa bi phan ra: Dm_ . e
0
t

Phan tram chat phdng xa con lai: Mopr=gn
0
* Khéi leong chat méi duoc tao thanh sau thoi gian t

_ DN  _ AN, - A It
m NAAl N, - e) Amo(l e)

Trong d6: A, A; la sé khdi cua chat phong xa ban dau va cua chat méi dugc tao thanh

Na = 6,022.10% mol™ 1a s Avogadro.
Luwu y: Truong hop phong xa B*, B thi A= Ay = m; = Am
*Po phong xa H

La dai lrong dic trung cho tinh phéng xa manh hay yéu caa mot leong chat phong xa, do bang s phan ra

trong 1 giay.

t
H=H,2 T=H,e'"'=IN
Ho = ANy 1a d6 phéng xa ban dau.
Don vi: Becoren (Bq); 1Bq = 1 phan rd/giay
Curi (Ci);  1Ci=3,7.10"Bq
Lueu y: Khi tinh @6 phong xa H, Ho (Bq) thi chu ky phong xa T phai doi ra don vi giay(s).
2. Hé thirc Anhxtanh, dd hut khéi, ning lweng lién két
* Hg thirc Anhxtanh giita khoi luong va niang luong
Vit c6 khdi hrgng m thi ¢6 nang lwong nghi E = m.c?
Vi ¢ = 3.10° m/s 1a van téc &nh séng trong chan khong.
* D¢ hut khdi cia hat nhan X
Am=my—m
Trong d6 mo = Zmy + Nm, = Zm, + (A-Z)m, 1a khdi legng céc nuclon.
m la khdi lwgng hat nhan X.
* Nang lrong lién két AE = Am.c? = (mp-m)c?
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* Nang hrong lién két riéng (Ia nang heong lién két tinh cho 1 nuclén): D—i

Lueu y: Nang luong lién két riéng cang I16n thi hat nhan cang bén viing.
3. Phan ng hat nhan
* Phuong trinh phan ing: X, + ;2 X, ® 2X,+ X,
Trong s cé&c hat nay c6 thé 1a hat so cap nhu nucldn, eletrén, photon ...
Truong hop dac biét la sy phdng xa: X; — X, + X3
X1 la hat nhan me, X, la hat nhan con, X3 la hat o hoac
* Cac dinh luat bao toan o
+ Bao toan so nuclon (so khoi):  Ar+ A =Ag+ Ay
+ Bao toan dién tich (nguyén tir s0): Z; + Z, = Z3 + Z4
. . uu uu (% [7] uu u u u u
+ Bao toan dong luong: p,+ p,= p,+ p, hay mv, + m,v, = m,v,+ m,v,
+ Bdo toan nang luong: K, + K, + DE= K, + K,
Trong do: AE la nang leong phan tng hat nhan
1 NP - 2 an ,
K, = mevf la dong nang chuyén dong cua hat X

Luu y: - Khdng c6 dinh luat bao toan khdi luong.
- Méi quan hé giira dong hrong px va dong nang Kx caa hat X la: p% = 2m, K,
- Khi tmh van toc v hay dong nang K thudng 4p dung quy tac hinh binh hanh

Vi du: p pl+ p2 biét j = pl,pz Py

p*= Py + P+ 2p,p;cos]
hay (mv)? = (my,)? + (M,V,)* + 2mm,v,v,Cosj o

haymK = mK, + m,K, + 2«fn11m K,K,cosj \Q‘ P

un w
Twong tu khi biét ¢, = pl, p hodc ¢, = p,, p

Truong hop dic biét: pl |O2 = p = pl + p;
Tuong ty khi pl p hoiac p,”* p
Y

v=0(p=0):>p1=pz:>ﬁ= —=
KZ V2 ml
Twong tu v; = 0 hoac v, = 0.
* Nang lugng phan tng hat nhéan
AE = (Mg - M)c?
Trong d6: M, = m, + m, latong khéi lwong céc hat nhan trudc phan Gng.
M = m, + m, latong khdi lugng cac hat nhan sau phan (ng.
Lueu y: - Néu Mg > M thi phan &g toa nang leong AE dudi dang dong nang cua cac hat Xs, X, hodc photdn vy.
C4c hat sinh ra c6 do hut khéi 16n hon nén bén viing hon.
- Néu Mg < M thi phan tng thu nang luong |AE| dudi dang dong nang caa cac hat Xy, X, hoic photon y.
Céc hat sinh ra c6 do hut khéi nho hon nén kém bén ving.
* Trong phan ing hat nhan X, + 22X, ® X, + X,
Cac hat nhan Xy, X», X3, X4 c6:
Nang luong lién két riéng tuong ang 12 €1, €2, €3, &a.
Nang luong lién két twong tng 1a AE1, AE,, AE3, AE,
Do hut khdi trong tng 1a Amy, Am,, Ams, Amy
Nang hrong ctaa phan (rng hat nhan

GV: Trin Pinh Hing — PT: 0983932550 mail: Hungtc3@gmail.com Trwong THPT Thanh Chwong 3



He¢ théng cong theec Vat Ly lép 12 chwong trinh Phan Ban

AE = Azez +Aseq - Ar1e1 - Avgy
AE = AEs+ AE, — AE; — AE>
AE = (Amg + Am, - Amy - Amy)c?
* Quy tac dich chuyén cua sy phong xa
+Phong xa o (JHe): ;X ® JHe+ 575
So Vvéi hat nhan me, hat nhan con IUi 2 6 trong bang tuan hoan va c6 sb khdi giam 4 don vi.
+PhongxaB ("je): X ® Je+ /Y
So Vvéi hat nhan me, hat nhan con tién 1 & trong bang tuan hoan va cé cing sb khi.
Thuc chat cua phong xa B~ 1a mdt hat notron bién thanh mot hat protdn, mot hat electrdn va mot hat notrind:
nN® p+e +v
Luu y: - Ban chit (thuc chat) cua tia phong xa B Ia hat electron (e) 7 ,
_- Hat notrind (v) khong mang dién, khdng khoi lugng (hoac rat nho) chuyén dong véi véan toc cua anh
sang va hau nhu khdng tuong tac vai vat chat.
+Phong xa B* (";e): X ® ,Je+ Y
So Vvéi hat nhan me, hat nhan con Iui 1 6 trong bang tuan hoan va c6 cung sé khoi.
Thuc chat cua phong xa B* 13 mot hat protdn bién thanh mot hat notrén, mot hat pdzitrdn va mot hat notrind:
pP® nt+e" +v
Luu y: Ban chat (thuc chat) cua tia phong xa B* 1a hat pdzitron (e”)
+ Phong xa y (hat photon) 7 , ‘
Hat nhan con sinh ra ¢ trang thai kich thich co mac nang legng E; chuyén xuong mac nang lueong E, dong
thoi phong ra mot photén cd nang luong

e=hf = %z E,- E,

Luu y: Trong phong xa y khdng c6 su bién doi hat nhan = phong xa y thuong di kém theo phong xa a va B.
4. C4c hang sé va don vi thwong sir dung
* S5 Avogadrd: Na = 6,022.10% mol™
* Pon vi nang luong: 1eV = 1,6.10%°J; 1IMeV = 1,6.10™J
* Pon vi khdi luong nguyén tir (don vi Cacbon): 1u = 1,66055.102"kg = 931 MeV/c?
* Pién tich nguyén té: |e| = 1,6.10™° C
* Khoi hrgng proton: m, = 1,0073u
* Khéi lwong notron: m, = 1,0087u
* Khéi lugng electron: me = 9,1.10%'kg = 0,0005u
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