CHUONG II: DAO D(:)NG co

I. DAO PONG PIEU HOA
1. P.trinh dao dOng : x=Acos(Wt+¢)
2. Van tOc tuc thoi : = - Asin(wt+¢)
3.Giatdctliicthdi : a=-w*Acos(Wt+¢)=-wWx
a luén huéng vé vi tri can bang
4.Vat@ VICB : x=0; |V|max = WA; |a]min= 0

Vatobién : x=1A;|V|win = 0; |a]max = W?A

Ap o an A v 2
5.HEé thtrc doclap: A* =x>+(=)* ; V2 + 9 A2
w W
1
6.COndng: W=W, +W, = Ema)zA2
1 2 1 2 .. 2 . 2
W, =Smv =Ema)2A sin’(ax + @) = Wsin® (ax + @)

= %mafxz = %mszzcosz(wt +¢)=Wcos*(ax +¢)

7. Dao dOng di€u hoa c6 tan sO géc 1a w, tan sb f, chu ky T. Thi
dOng ndng va thé ning bi€n thién véi tan sO géc 2w, tan s 2f, chu
ky T/2.

E, DAQ

BB

9. vantéc, vk tr¥ cfia vEt tli ®3 :

8. Ti so gilta dong nang va thé nang:

+ ®nng = n 1¢n thO0O n’'ng :
n A
v=1twA x=%
(n+1) Vn+1
+ ThO n’'ng = n 1¢n ®.n"'ng
v=t wA x=zA o
Jn+1 n+l

10. Khodng thoi gian ngan nhc’gl't
dé vat di tr vi tri c6 li d0 x, dén

X2
] |
(=8¢ i T/ﬁ\' *

w

11. Chiéu dai quy dao: 2A
12. Quang dudng di trong 1 chu ky ludn l1a 4A; trong 1/2 chu ky
luon la 2A
13. Quang dudng vat di dugc tU thoi diém t, dén t,.
Phantich: bt —t; =nT+ At (m ON; 0 <At <T)
- Quéng dudng di dugc trong thdi gian nT 12 S; = 4nA

- Trong th0i gian At 1a S,.
Quang dudng tng cOnglaS =S, + S,
Luuy:
+Néu At=T/2thi S, = 2A
+ Tinh S, bang cach dinh vi tri x,, X, va v& vong tron mbi quan hé
S
27
14. Bai toan tinh quing dudng 16n nhat va nhd nhat vat di dugc
trong khodng th&i gian 0 < At < T/2.
- V&t c6 van tOc 16n nhéat khi qua VTCB, nhd nhat khi qua vi tri bién
nén trong cing mOt khodng thdi gian quing dudng di dugc cang 16n
khi vat & cang gan VTCB va cang nho khi cang gan vi tri bién.
- SU dung moi lién hé gilta dao dOng di€u hoa va chuyén dudng
tron déu.
+ Goc quét Ad = wAt.
+ Quéang dudng 16n nhat khi vat di tor M, dén M, doi xUng qua truc

+ TOc d0 trung binh cla vat di tl thoi diém t; dén ty: Vy, =

Ag

sin SMax =2Asin 7
+ Quang dudng nhd nhat khi vat di tUr M, dén M, doi x(ng qua truc
cos S,;, =2A(1—cos %)

M —— — —[—— — —\M;
| P | 2
| 0y /o
| |
| v |
A ! I A
Py (¢] P] X
Luuy: + Trong truOng hgp At > T/2

Téch At =n€+At' (trong d6 nDN*;O<At'<€)

I
T .
Trong thOi gian n E quang duong luon la 2nA

Trong thoi gian At’ thi quing dudng 16n nhat, nho nhét tinh nhu
trén. %

—# TOc d0 trung binh 1én nhat va nho nhat cla trong khodng
thdi gian At:
e

Max BN — —Min

VibMans At va Vipuin

Vél SMax; Smin tinh nhu trén.

14.-Cac buéc 1ap phuong trinh dao ddng dao déng diéu hoa:

* Tinh @ »

* Tinh A/dUa vao phuong trinh dOc 1ap

*Tinh ¢ dua vao di€u kién dau va vé vong tron (-n < ¢ <m)

15. CacbUdc gidi bai toan tinh thoi di€m vat di qua vi tri dd bi€t x
(hodcv;a, W, Wq, F) 1an th(r n

* Xd4c dinh M, dua vao pha ban dau

*X4c diqh M dua vao x (hoac v, a, W,, Wq, F)

*Ap dqqg cong thic t = % (v6i ¢ =M ,OM )

Luu y: D€ ra thudng cho gid tri n nhd, con n€u n 16n thi tim quy
luat dé suy ra nghiém th n

16. Cac budc gidi bai todn tim li d6, van t6c dao ddng sau (trudc)
thOi di€m t mOt khodng thoi gian At.

* Xac dinh géc quét A@ trong khodng thdi gian At: AP = WAL

* TU vi tri ban dau (OM;) quét ban kinh mOt géc 1ui (ti€n) mdt géc
A@ , tlr d6 xac dinh M, roi chi€u 1én Ox xdc dinh x

II. CON LAC LO X0

2
éﬂ:ki m ti 1é& thuan véi T2
m va
L T=2r|/™ 0 B 4T
k :Mk ti 1& nghich v@i T?
Tz
m=m +m ———=> T2 = (T;)2 + (T,)?
m=m - m -——-> T = (T;)° - (T,)°
L. 1 1 1 o
* Ghép néi ti€p cac 10 xo —=—*+-—"... 0 cling treo mOt vat
k k k,

khoi lugng nhu nhau thi: T? = T;? + T,?



* Ghép song song cic 10 xo: k = ki + ko + ... 0 clng treo mOt vat
1 1 1
= =+

T 2 112 T22

kho&i lugng nhu nhau thi:

Diéu kién dao déng di€u hoa: BO qua ma sat, uc can va vat dao
dOng trong gidi han dan hoi

2. CO nang: W—EmeA ——kA2

3. * PO bién dang cla 16 xo théng dUmg khi vat 3 VTCB:

Al——gD T:ZH\/E
k g

* PO bi€n dang cUa 16 xo khi vat & VTCB vi con 13c 16 xo0
nam trén mat phang nghiéng cé goc nghiéng o:

Al:mgsma DTZZIT/ Al
k gsina

+ Chi€u dai 10 xo tai VICB: Iz = I, + Al (I 1a chiéu dai tu nhién)
+ Chiéu dai cuc ti€u (khi vat G vi tri cao nhat): Iy = lp + Al— A
+ Chi€u dai cuc dai (khi vat & vi tri thap nhat): lyw =1, + Al + A
Oles = (bain + Iua)/2
+ Khi A >Al (Vi Ox huréng xubng):
- Thoi gian 16 xo nén 1 1an 1a thdi gian ngdn nhét d€ vat di
tUr vi trf x; = -Al dén x, = -A.
- Thai gian 16 xo gidn 1 1an 1a thoi gian ngdn nhat d€ vat di
tUr vi trf x; = -Al d8n x, = A,
Trong mOt dao ddng (mdt chu ky) 16 xo nén 2 1an va gian 2 1an!
4. Luc kéo v€ hay luc hoi phuc F = -kx = -mw’x
Dac diém: * La luc gdy dao dOng cho vat.
* Ludn hudng vé VTCB
* Bién thién di€u hoa cling tan s6 vdi li d6
5. Luc dan hoi 1a luc dua vat vé vi tri 16 xo khong bién dang.
C6 d0 16n Fa, = kx™ (x" 12 d6 bi€n dang cla 16 xo)
* Vi con 1ac 16 xo nam ngang thi luc kéo vé va luc dan héi 1a mot
(vi tai VTCB 16 xo khong bién dang)
* V@i con 1ac 10 xo thang dlng hodc dat trén mat phang nghiéng
+ D0 16n luc dan hoi c6 biéu thic:
* Fan= k|A + x| v6i chi€u duong hudng xubng
* Fan=k|Al - x| v&i chiéu duong hudng lén
+ Luc dan hoi cuc dai (Iuc kéo): Fyux = K(Al + A) = Fxmae (liic vat O
vi tri thap nhat)
+ Luc dan hoi cuc tiéu:
*N€u A < Al 0 Fyin = k(Al - A) = Fiwin
* Néu A > Al 0 Fui, = 0 (ltic vat di qua vi trf 10 xo khong bién
dang)
6. MOt 16 x0 c6 dd clng k, chi€u dai [ dugc cat thanh cac 16 xo c6 dd
cUing ki, ko, ... va chiu dai tuong Ung 1a I, I, ... thi cé:
kl = kil; = kil =
7. Bo chu ky bang phu‘o’ng phap trung phung
DE xac dinh chu ky T clla mOt con 1ac 16 xo (con 1ac don) ngudi ta
so sanh v0i chu ky Ty (da bi€t) clla mOt con 1ac khac (T = Ty).
Hai con 13c goi 1a trung phung khi chiing dong thoi di qua mot vj tri
xéc dinh theo cting mOt chiéu.

TT,

0

Thoi gian giira hai 14n tring phimg & = m
0

NéuT>T, 06 =n+1)T =nT..
NéuT <T, 08 =nT = (n+1)T,. v6in O N*
III. CON LAC PON

1. Con 1l%c dao ®ng vii li ®& gac bb (<10°-
®ic coi nh mét

®0

DSSH)
2
T=2rT L ] l—gT tec 1 t® 10 thuEn vii T?
g 417
nan 1 =1; + 1, ———-- > T = (T,)? + (T2)?

. . S
2. Luc hdi phuc F =—-mgsina = —mga = —mg 7 = —mw’s

+ Vi con 1ac don luc hoi phuc ti 1& thuén véi khoi luong.
+ Vi con 1ac 16 xo luc hdi phuc khdng phu thudc vao khoi lugng.
3. Phuong trinh dao dOng:
s = Spcos(Wt + ¢) hodc o = apcos(wt + ¢) vGis = al, So = aol
O v=s=-0wSesin(wt + ¢) = -wlesin(wt + ¢)
Oa=v =-w?Secos(wt + ¢) = -w?logcos(wt + §) = -w?s = -w?al
Luu y: Sy déng vai tro nhu' A con s dong vai tro nhu' x
4. Hé thirc ddc lap: a=-w’=-wal
§2=¢? +(1)2
w
2
dj a =a’ + —
4 gl
7.Cong ‘thic tinh gan ®ng vO suU thay d6i chu ky
t#ng gu. .t cua con ldc don (ché y lu ch@ .p
déng cho st thay ®ei c,c yOu té 1lu nhé):
= l E SO2 = 1
2 1

6. Khi con 1ac don dao dong vdi o, bat ky.

1 1
5. Cd@ﬁg: W= 5 maw'S; mgla; = Emc:.)zlzcro2

CQ ning,. W = mgl(1-cos0l);
Técdd-, , v* = 2gl(cosa — cost)
Luc cang T = mg(3cosa — 2cosa)

__/

Khi conJacdon DPPH(0 << ) thi: T = mgB—2a +a, E

AT _ =T
—l

}:]_—l:]_—\/z' i
T "\g
BE G by, by L9 O

) 2 R 2R 2g 2L

6400km, AT =T'-T,Ag=g'-g,Al =1"-1
NOu _uJ1 to,n cho thay ®zi yOu té npo thx ding
yOu té ®@a ®O t¥nh cBn c ,c yOu cBn 11i coi nh
b»ng kh«ng

St sai 10ch ®&ng h& trong mét nguy ®2m sI 1lpu

vii }’a =

T= 86400‘£
T

8. Khi con 1ac don chiu thém tac dung cUa luc phu khong d6i:
Luc phu khong d6i thudng 1a:
*Lycquantinh: F = —mqg,d016nF=ma (F 1| q)

* Luc dién truOng: F =qE, d0 16n F = |qJE (Néugq >0 O
F 11 E;connéuq<00 F 1] E)

Khi d6: p'= p+ F g0i la trong lyc hi€u dung hay trong lyc biéu
ki€n (c6 vai tro nhu trong luc p)

_ -

g'=g +§ goi 1a gia t6c trong truGng hiéu dung hay gia tOc

trong truOng bi€u ki€n.



Chu ky dao ddng cUa con 1ac don khi d6: T' =
Cac truong hop dac biét:

/ l
21T —
g
* F c6 phuong ngang:

+ Tai VICB day treo 1éch vGi phuong thang ding mot goc co:

F
tana = —
p

+g'=1/92+(5)2
m

2 , F
* F c6 phuong thang dUng thi g '= gt—
m
+Néu F hudng xubngthi g'=g +—
m
" . ' F
+Néu F hudnglénthi g =g-——
m

IV. TONG HOP DAO PONG

1. TOng hgp hai dao dOng di€u hoa cing phudng cling tan s6 x; =
Ajcos(wt + §1) va x, = Ascos(wt + §,) dugc mot dao dOng di€u hoa
cling phuong ciing tan sO x = Acos(wt + ).

Trong do:
AT = A+ A +2AACoS($, ~¢)
_Asing +Asing, A,
t - .
ne Acosg, + Acosg, vOid1<d <, €udi<d,)

* N&u Ad = 2km (x1, X, cting pha) 0 Ay = A + A,

* Néu AP = (2k+1)m (x4, X2 ngUQc pha) O Awpin = | A1 - Ay
OJAi-Ay <A<A+A

2. Thong thudng ta gdp cc trudng hgp dac biét sau:

+|p,—¢|=0° thiA=A+A, § =@, = ¢,

+ |6, -9/=90° thi A= [A?+A?

+ |p, — 4,/ =120° va A,=A, thi A=A,=A,

+lp,-¢)=180° thi A=|A - A,

VI. DAO DONG TAT DAN-DAO PONG CUGNG BUC-CONG
HUONG

1. Dao dbng tdt ddn cua con ldc lo xo
+ §é gifm c~ n''ng sau mét chu kx b»ng c«ng cia

lic ma s,t ciIn tré trong chu kx ®&, nén:
aa = 2Ens
k
> A - . A
+ SO dao dong thtc hiOn ®ic: N:M

+ Théi gian kO t& léc b%t ®Cu dao ®ng cho ®0n
khi déng h%n:

I=NT =N27T=N.2n\/a
w K

+ Gai
chuyOn ®éng cho ®n khi déng h%¥n. C—- n’'ng ban
®Cu br»ng teng c«ng cha luc ma s,t tra2n toun bé
qu-ng ®&ng ®3a, tec lu:

kA2
~2F,,
2. Dao ®éng & t dCn cla con B c ®n

S,xlH qu-ng ®ng ® ®ic kO t& léc

%kAz = Fms‘Smax D Smax

+ Suy ra, ®é giflm bidn ®é duyi sau mét chu kx:

4F
pS = 2
mw
+ Sé dao ®éng thiic hin ®ic: N:%

+ Théi gian kO t3 16c chuyOn ® éng cho ®0n khi
dong h% n:

T:N.T:N.er\/z
9

+ Gai S v qumg ®ng ®i ®c kO t5 Ilc
chuyOn ® éng cho ®0n khi déng hk¥ n. C- n'ng ban
® Cu b»ng te ng c«ng cfila ic ma s, t tr2an toun bé
qu--ng ®ng ®a, twc lu:

1
Emafsg =F, . Spa 0 Sy =2

3. Hién tudng cbOng hubng xdy ra khi: £ = £,
hay w = w, hay T = T,
o | N N A ~ A ~
voir £, w, T va £,, Wy, T, 1la tan sO, tan sO

géc, . ¢hu ky cla luc cudng blUc va cla hé dao

déng.
, CHUONG III: SONG CO
L. SONG,CO HOC
1. A=~T = v/f d, d
2. Phuong trinh séng Ty X
Tai dié,'lfl 0O: M 0 M »
o =Acos(Wt+ ¢) 2 !

d
Taidi€m M, : uw = Acos(@t + § - 27T71)

—

P 3 d
Tai diémM, : uw; = Acos(Wt+ ¢ + 27‘[72)

3. PO léJCh pha gitta hai di€m trén cing mét phuong truyén
—d n , . d
cach nhaJ‘u mOt khoang dla: 27 1

4. Trong-hién tugng truy€n séng trén sgi day, day dugc kich thich
dao d6ng,bGi nam cham dién v4i tan s6 dong dién 1a f thi tan s dao
dOng cUa day 1a 2f.

11 SONG DUNG

1. MOt sO chu y

* Pau c6 dinh hodc 4m thoa 14 niit séng.

* Pau ty do 1a bung séng

* 2di€m doi xUng vGi nhau qua niit séng luén dao ddng ngugc pha.

* 2di€m doi xUmg v&i nhau qua bung séng luon dao dOng cling pha.

* Cac di€m trén day déu dao dOng vGi bién d0 khong d6i O ning
lugng khong truyén di

* Khodng thOi gian gi(ra hai 1an soi day cing ngang (cac phan tUr di
qua VICB) la n0fa chu ky.

2. Pi€u kién d€ c6 song dUng trén soi day dai I:

S AR s o o A «
* Hai dau la ndt song: | [=k— (kDN

SO bung séng = sO b6 séng = k
S6 niit song =k + 1 )
* MOt dau 1a nuit séng con mdt dau 12 bung séng:

1 =(2k +1)§ (k ON)

SO b6 séng nguyén =k
SO bung séng = sO nit séng =k + 1
III. GIAO THOA SONG
Phuong trinh séng tai 2 ngudn (cach nhau mot khodng )



u, = Acos(2rtft+¢,) ; u, = Acos(2rrft+¢,)
Phuong trinh tai di€m M cach hai nguon l1an 1ugt d;, d,

A + +
—2AcosD d, ~d, —¢D os%ﬂft—ﬂd1 d, +¢1 ¢,
2 2 F A 2
* S@ cuc dai: —L+A¢<k<+ +A¢ kO2Z)
A 2m A
, . I 1 A I 1 A
56 cyc tidu: —-— L+ 82 <+———+—¢ k02)
A 2 2 A 2 T
1. Hai nguén dao déng ciing pha (Ap =@, — ¢, =0)
* Pi€m dao dOng cuc dai: d,— d, = kA (k0Z)
SO dudng hodc s6 di€m (khéng tinh hai ngudn): -% <k <%

o n o n A
* Piém dao dOng cuc tiéu (khong dao dOng): d; — d, = (2k+1) E

S6 dudng hodc s6 diém tinh  hai ngudn):

L
A 2

(khong

1_1
A2

2. Hai nguén dao déng nguoc pha:(AP = ¢, — P,

|

:

1

=) 1
A 1

* Piém dao dOng cuc dai: d,— d, = (2k+1) o (kOZz) \
;

SO dudng hodc sO di€m (khong tinh hai ngudn): —% - % <k <% .

\
* Pi€ém dao dOng cuc ti€u (khong dao dbng): d;— d, = kA (kDZ) }

e L I ‘
SO duong hoac sO diém (khéng tinh hai nguon): —; <k< ; }

\
Chii y: Vi bai toan tim s6 dudng dao ddng cuc dai va khong dao—
dbng gilta hai di€m M, N cach hai nguon 1an 1ugt 1a diu, dov, di,
dZN.
Dét AdM = dlm- d2M 5 AdN = d1N- dzN va glé SCI’ AdM < AdN
+ Hai nguOn dao dOng cling pha:

:
i
i
i
1
L4 CUC dal AdM < k)\ < AdN }
*  Cuc ti€u: Ady < (k+0,5)A < Ady |

+ Hai nguOn dao dOng ngugc pha: }
|

*  Cucdai:Ady < (k+0,5)A < Ady

®  Cucti€u: Ady < kA < Ady

SO gia tri nguyén cUa k thod man cac bi€u thlc trén 1a sO dudng can
tim.
IV. SONG AM
1. CuOng d0 am: I=E=B

tS S
VGi W (J), P (W) 1a ning luong, cong sudt phat am cUa nguOn
S (m?) 1a dién tich mat vudéng géc vGi phuong truyén am (v3i séng
cdu thi S la dién tich mat cdu S=4nR?)
2. MUc cudng d6 &m

I I
I, 1,
VGi I, = 102 W/m? & f = 1000Hz: cuGng d0 am chudn.
3. * Tan sO do dan phét ra (hai dau day c6 dinh O hai dau la nit

séng) f :k% (kON#)

\%
U'ng vGi k=10 am phétra am c0 ban c6 tan s6 f1 = E

k =2,3,4... c6 cac hoa am bac 2 (tan sO 2f,), bac 3 (tan s6 3f))...

* Tan sO do Ong sdo phét ra (mOt dau bit kin, mot ddu d€ hé O
mOt dau 1a niit séng, mOt dau la bung s6ng)

f:(2k+1)% (kON)

v
Ung véik=00 am phétraam cobancé tdns f, = ﬂ

k =1,2,3... c6 cac hoa am bac 3 (tan sO 3f,), bac 5 (tan s6 5fy)...
CHUONG IV: DAO PONG VA SONG DPIEN TU

1. Dao dOng dié€n tur

* Pi€n tich trc thoi q = gecos(wt + §)

* Hiéu dién thé (dién ap) tlc thoi

u Z% :% cos(co+@) =U ,cos(co+¢h)

T
* Dong di€n tUc thoii = q’ = -0 qsin(wt + ¢ ) = cos(wt + ¢ + E

s " R 1 q
* Ning ltfong dién trudng: W, = —Cu’> = —qu = —
By e e & W5 2 M7
— Clz
W, =% cos®(ct +
*Nang quHg tUrtrudng: W, :% = qé sin’(ax + @)
* NéngT’U‘q.rlg dién tir: W=W, +W,
- 1 1 q;
/] == S =0 —Z171?
J W=oCU;=2qU, = b= L

Chii y:_-:{Mach dao dOng c6 tan sO géc w, tan sO f va chu ky T thi
W, va W, bién thién vdi tan sO géc 2w, tan sO 2f va chu ky T/2

+ Mach dao d6ng c6 dién trd thudn R # 0 thi dao  dong sé tat dan.
Dé-duy ‘El‘l dao dOng can cung cap cho mach mét niang lugng c6

congsudt: p =] R—OJZCZU R= U212C

2. Séng dién tUr

Van tAc lan truyén trong khéng gian v = c = 3.10°'m/s

May phat hodc mdy thu séng dién tlr s& dung mach dao dOng LC thi
tan s séng dién tir phat hodc thu dugc bang tan s6 riéng cla
mach.

Budc séng cla séng dién tUrA = % =2nvvLC
Luu y: Mach dao ddng c6 L bién d6i tUf Lyu — Lya va C bién d6i
tU Cyin — Caviax thi budc séng A cla séng di€n tU phat (hodc thu)
}\Min tUOHg Crng Vél Lmin va Chwin

N R )\Max tu’O’ng L'J‘ng Vé'l Livax va ChwMax
BAI TAP
1. Cho mach dao ddng véi L ¢d dinh. Mac L vGi C, dugc tan sO dao
dong 1a f;, mac L v6i C, dugc tan s6 1a f,.
+ Khi mac noi ti€p C, vdi C, réi mac v6i L ta dugc tan sO f thoa :

fP=f 12 +f 22

+ Khi mac song song C, v&i C, r0i mac vGi L ta dugc tan sO f thda :



CHUONG V: DIEN XOAY CHIEU
1. Bi€u thUc dién ép tUc thoi va dong dién tlrc thoi:
u = Ugcos(wt + ¢,) va i = Iycos(wt + ¢;)

VGid =d,—¢;1a dd 1éch pha cllauso vdii,c6 ——< @<

ol
o

2. Dong dién xoay chi€u i = Icos(2Ttft + ¢;)
* M0i gidy d6i chiu 2f 1an
L ~ T . T R R o
* Néu pha ban dau ¢; = _E hoac ¢; = E thi chi gidy dau tién doi
chi€u 2f-1 1an.
3. Dong dién xoay chi€u trong doan mach R,L,C
* Poan mach chi c¢6 dién trd thuan R: ug cing pha véi i, (¢ = ¢, —

U U
L= I=— vyl =_0
¢:=0) g Val=5

N R - U
Luru y: Dién tré R cho dong di€én khong dbi di quavacé I = E
* Poan mach chi ¢ cudn thudn cdm L: u; nhanh pha hon i 1a 172,
U
© = b = Z_O v6i Z, = WL 1a cdm khang
L

Luu y: Cubn thudn cam L cho dong dién khong d6i di qua hoan toan
(khong cdn trd).

* Poan mach chi ¢6 tu dién C: uc chdm pha hon ila 102, (¢ = ¢, —
bi=-2) I =2 va Iy =% véi Z

i ZC ZC C
Luu y: Tu dién C khong cho dong dién khong d6i di qua (cdn trd
hoan toan).

* Poan mach RLC khong phan nhanh

~pi=r2)[=—val,
z
L

1
= o la dung khang

‘ z =/R? ¢z, —=Z.)° W =UZ +eU, & ) W, =</UZ, *U,, —,.)°

L2 R T T
¢_

= — - < < —
;cos@ 5 vOi 5 S¢< 5
+ Khi Z; > Z¢ thi u nhanh pha hon i

+ Khi Z;, < Zc thi u cham pha hon i

+ Khi Z;, = Zc thi u ciing pha v6i i.
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tan¢ :L—

U n A . A
Licds L, = R goi la hién tugng cOng hudng dong dién

4. Cong sudt tod nhiét trén doan mach RLC:
* Cong sudt tUc thi: P = Ulcos¢ + Ulcos(2wt + ¢, +¢:)
* Cong sudt trung binh: P = Ulcosd = I’R.
5. Tan sO dong dién do mdy phét dién xoay chi€u mot pha c6 p cdp
cUc, roto quay vGi van tOc n vong/gidy phat ra: f = pn Hz
TU théng gUi qua khung day clla may phat dién :
@ = NBScos(wt +¢) = Docos(wt + )
Vi ®, = NBS 1a tlr thong cuc dai glti qua N vong day, B 1a cdm Ung
tU cUa tlr truong, S 1a dién tich cla vong day, w = 27t
Sudt dién dOng trong khung day:
e = WNSBcos(wt + ¢ - 7—2-[) = Eocos(wt+ ¢ - —

VGi Eo = wNSB la sudt dién dong cuc dai.
6. Dong dién xoay chiéu 3 pha 1a hé théng ba dong dién xoay chiéu,
gay bdi ba suat dién dOng xoay chi€u cling tan s0, cling bién

R A A N n 21T
do nhung doO 1€ch pha tung d6i mot la ?

0 O
Le, = E cos(ax) LI, = I, cos(ax)

21T 2 ’
Ce, = E cos(axt —?) > [0, = I,cos(ax —?) (t3i  doi

U [

0 2, L 2
ES = E,cos(axt + ?) HS = I cos(ax + ?)

xUng)
May phat mac hinh sao: U, = \/5 U,

May phat mac hinh tam giac: Us = U,
Tai tiéu thy mac hinh sao: Is = I,

Tai tiéu thu m&c hinh tam gic: Iy = /3 T,

7. Céng thitc may bi€n ap Iy tuéng:|

10. Cong suat hao phi trong qua trinh truy€n tai dién nang:

; ap =R ta é
Sy 4 COSP

R :",0—_? la dién trd tGng cOng cla day tai dién (Iuu y: dan dién
bang-2 day)
bo gfam dién ap trén duOng day tdi dién: AU = IR

Pdén P AP
5 Pdi Pdi
8. Doarrfnach RLC c6 R thay d6i:

U’ U’
*Kth;-’DZ—Z Othi P P
- 21z, -z, 2R

* Khi-R=R; hodc R=R; thi P ¢4 ciing gia tri. Ta c6

Ry, R, thyman p;lucng trinh bac 2

Hiéwsudt tdi dién: H =

Max

PR?> —U?R +P(z, —2_)> =0

iy?
R+R=—; RR, =(Z, _Zc)z
p

Z)

U2

R th‘ P ax =
2 T TMe T IRR,

9. Doan:ﬂnach RLC c6 L thay d6i:
* KthLAZC thi IMaX D URmax; PMaX C()l’l ULCMin

2 2 2 2
R +Z _UJR +Z¢
R

vakhi R =
B

. — C
*Khi Z, = ———C -
ZC LMax

=U*+U;
(L=1L,

thi [y

U? +U2; U2, -UU,,. -U>=0

LMax LMax

* Voi thi UL c6 cling gia tri thi Upme khi 22l
% L L g g Lmax ZL1 +ZL2

[ p2 2 2UR
*Khi 7 = Zo AR+ Zc thi Uriaex = )
2 AR +Z. - Z,.
10. Poan mach RLC c6 C thay doi:
* Khi Z1=Z¢ thi Imax 0 Urmax; Pmax €ON Urcmin

Z, =

R*+Z; [R? + 72
*Khi Z, =—— 2L iy —INR*HZ oy
ZL CMax R
UéMax = Uz +U; -l_l]L2 UéMax ULUCMax _U2 = 0

N [C:CI N JOPRN ] N A 2ZCIZC2
Vi %: —C thi Uc c6 cung gia tri thi Ucmax khi] Zc
2




[ D2 2 2UR
*Khi 7= Zu M NAR 2L s U

> JAR?+72 -7,
11. Mach RLC c6 w thay dGi:

1
* Khl a) - thi IMaX D URmax; PMaX Con ULCMin
VLC
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€ LR e = e RO

c 2
2U.L
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JA4LC - R*C?

* V6i w = w; hodc 0 = w, thi I hodc P hodc Uk c6 cling mét gia tri

thi Tyiax ho@C Puax hodc Urmax khi @ = /ww, Otansd f =4/ff,

12. Hai doan mach AM gOm R,L,C, néi ti€p va doan mach MB
gbm R,L,C, ndi ti€p mac ndi ti€p vdi nhau ¢ Usg = Uay + Uy [
Uag; Uam VA Uyp cung pha [J tanuag = tanuay = tanuus
CHUONG VI: SONG ANH SANG

1. Hién tuong tan sac anh sang.
* P/n: La hién tugng 4nh séng bi tach thanh nhiéu mau khac nhau khi
di qua mat phan cach cla hai méi truOng trong suot.
* Anh sang don sdac 1a anh sang khong bi tan sac

Anh sang don sac c6 tan sO xac dinh, chi c6 mOt mau.

. o < _Vv A A 1o
Budc séng cUa anh sing don sdc A =— | truyén trong chan khéng

f

/\0 = <
f

* Chiét suat cUa mdi trudng trong subt phu thudc vao mau sac-anh

sang. POi v&i anh sdng mau dd 1a nhd nhat, mau tim 1a 16n nhat.

* Anh sang trang 1a tap hop cla vo s6 anh sang don sac c6 mau bién

thién lién tuc tUr 46 dén tim.

Budc séng cUa anh sang trang: 0,38 um < A < 0,76 pm.

2. Hién tuong giao thoa anh sang (chi xét giao thoa dnh sdng trong

thi nghiém Idng).

* P/n: La su tOng hop cla hai hay nhi€u séng anh sang két hop trong

khong gian trong dé xudt hién nhiig vach sang va nhimg vach t6i

xen k& nhau.

Cac vach sang (van sang) va cac vach tdi (van tOi) goi la van giao

thoa.

* Hiéu dudng di

Ad:d2—d1:a—DX

cla é4nh sang (hi€u quang trinh)

* Khodng van i 1a khodng cach gilta hai van sang hodc hai van t0i

A ._AD
lién tiép::| i=—

a
* Vi trf (toa d0) van sang: x.=ki (k (0 Z)
k =0: Van sang trung tam
k =+ 1: Van sang bac (th() 1...

. N - 1
* Vi tri (toa d0) van tOi: xt=ki+5 (kOZ)

k =0, k =-1: Van t6i th(r (bac) nhat

k =1, k = -2: Van t0i th( (bac) hai...
* Néu thi nghiém dugc tién hanh trong méi trudng trong sudt c6
chiét sudt n thi budc séng va khodng van déu gidm n lan :

* Khi nguOn sang S di chuy€n theo phuong song song vdi S;S, thi hé
van di chuy€n ngugc chiéu va khodng van i van khong doi.

PO ddi cla hé van la: X, = —d
D,

D 1a khodng céch tUr 2 khe t&i man

D, 1a khodng cach tU nguOn sang tGi 2 khe

d 1a d6 dich chuyén cla ngubn sang

* Khi trén dudng truyén cUa 4nh sang tU khe S, (hodc S,) dugc dat

mOt ban mOng day e, chi€t sudt n thi hé van sé dich chuyén vé phia

(n- DeD

a
* Xac dinh s6 van sang, van t6i trong ving giao thoa (truOng giao
thoa) c¢6 bé rOng L (d6i xUng qua van trung tam)

. . OL 0O
+ SO van sang (laso 1é): N, =2 +1
van sang (la s ): INg %TIE

Trong dé:

S; (hodc S;) mot doan: X, =

; 2 ;s 1
+ S0 van t0i (1a s6 chan): N, ZZDL_ +—[
i 2

=l
* X4c ditth sO van sang, van t0i gita hai di€ém M, N c6 toa dd xi, x
(gid st Xi < X2)
+Van'sang: x; < ki < x,
TVantdi: x; < (k+0,5)i < x
SO gia-tritk 0 Z 1a sO van sang (van t0i) can tim
Luruy: M va N cung phia véi van trung tam thi x; va x, cling dau.
M va N khéc phia vGi van trung tam thi x; va x, khac dau.
* Xéc—dfnh khodng van i trong khodng cé bé rOng L. Biét trong
khodng I+ cé n van sang.
£N& 2 du 13 hai van séng thi: § = —-—
>, n-1
Rl . . L
+ Néu-2 dau la hai van t0Oi thi: 1 = —
n

y
+ Néumot dau 1a van sang con mOt dau 1a van t6i thi: i = ——
—dj ’

* SU triing nhau cUa cac bltc xa Ay, A ... (khodng van tuong Ung
Tt

wt Trl‘lﬁ nhau Cl]a van Séng: Xs = k1i1 = kziz =. 0 k1)\1 = kz)\z = ...
# Tring nhau cUa van t6i: x, = (ki + 0,5)is = (ke + 0,5)i = ... O (ku+
0,5))\]_:&](2"' 0,5))\2 = .

Luu y: Vi tri ¢6 mau cing mau véi van sang trung tam 1a vi tri tring
nhau cUa tat cd cic van sang cla cac blc xa.
* Trong hién tugng giao thoa anh sang trang (0,38um < A <
0,76m)

- Bé rOng quang ph6 back: A, = k(id - it)

- Xéc dinh sO van séng, sO van t0i va cac blc xa tuong Ung tai
mOt vi tri xac dinh (da biét x)

1 -
+Vansang: 0,38< A = E% <0,76 0 cac gia tri cak O A

+Vantdi: 0,38< A = 1
k+0

% <0,76 0 cac gid tri cla k 00 A

CHUONG VII: LUONG TU ANH SANG

R , h
1. Niing luong mot IUQng i anh séng (hat photon) & = hf = TC

h =6,625.10* Js 1a hang s6 Plang.
¢ =3.10°m/s 1a van tdc anh sdng trong chan khong.
2. Tia Ronghen (tia X)

Trong d6 :



hc

Budc séng nhd nh&t cla tia Ronghen A, = B
d
2

mv mv;

Trong d6 E, = = |e|U + la dOng ndng cUa electron khi
dap vao doi catdt (d6i am curc)

U la hiéu dién thé gi(ra anOt va catOt

v 1a van tOc electron khi dap vao doi catOt

Vo 1a van tOc cUa electron khi r0i cat6t (thudng v, = 0)

m =9,1.10°" kg 1a khoi lugng electron
3. Hién tuong quang di€n

2
*Cong thlc Anhxtanh : € = hf = % = A+ MWomax

1a cong thoét cUa kim loai diing 1am catOt

K
0

Trong d6 | 47;

Ao 1a gii han quang dién cUa kim loai diing 1am catOt
* P& dong quang dién triét tiéu thi Uak < U, (Uy < 0), U, g0i 1a hiéu

2

N mv,
dién thé ham:  |eU, | = —;Ma‘ \
\
Luu y: Trong mOt sO bai todn ngudi ta 18y Uy > 0 thi d6 1a do 16n. }
* Xét vat c6 1ap vé dién, c6 dién thé cyc dai Vma va khodng cich
cuc dai dw. ma electron chuyén ddng trong dién trudng can cé.-
cudng d6 E dugc tinh theo cong thic: }
|e| Ed,,.. j

2 —
MVopax =

1
|e|VMax = E |

* V6i U 1a hiéu dién thé gilta anGt va catGt, vala t6c 40 cuc dai clia |

electron khi dap vao an0t, vk = Vomax 12 tOc dd ban dau cuyc dai cla

\

s L2 1 |

electron khi r0i catOt thi: |e| U= > mv, - > mv; |
|

3 > " ~ A — n
* Hiéu sudt lugng tl (hi€u sudt quang dién) H = n—
0
V@i n va no 1a sO electron quang dién bUt khdi catOt va sd photon
dap vao catot trong ciing mOt khodng thdi gian t.

\
:
:
!
1
n,& }
i
:
!
\

Cong sudt cUa ngudn blic xa: p = ——
t
Cudng d6 dc Snbiohos 1 = 4l
g do dong quang di€n bdo hoa: [,, = == —
t t

_ L

21T

* Ban kinh quy dao cUa electron khi chuyén dong véi van toc v
. omv

le|Bsina
Luu y: Hién tugng quang dién xdy ra khi dugc chi€u dOng thoi
nhiéu blc xa thi khi tinh cic dai lugng: TOc dd ban dau cuc dai
Voumax, hi€u dién thé ham U, dién thé cuc dai Vi, ... déu dugc
tinh Ung vGi blc x@ €6 Avin (hodc fuisx)
4, Tién dé Bo - Quang phO nguyén tU Hidrd
*Tiendé Bo € = E_,, —E
* Ban kinh quy dao dUng th( n cUa electron trong nguyén t( hidro:
r,=n, V6ir =5,3.10""m la ban kinh Bo (& quy dao K)
* Ning lugng electron trong nguyén t( hidré:

13,6
E, =-

n2

trong tU rtdng déu B : R (a= (;, EJ )

thap

(eV) VéinON".

Nang luong ion hoa 13 ning lugng t6i thi€u d€ dua e tr quy dao K
ra xa vO cung (lam ion héa nguyén t0f Hidrd): Eim=13,6eV
*

P n=6
O n=5
N ¢ n=4
M \A n=3
¢ Pasen
\ 4 _
L HHH H n=2
H_/
Banme
1;%"' v o1
'iLairnan

SO d0 muc ning 1ugng ]
- Dy Laiman: Nam trong ving tf ngoai:Ung véi e chuyén tlr quy

~ dao bén ngoai vé quy dao K

Luruy:—Vach dai nhat Ak khi e chuyén tU L - K
“Vach ngdn nh&t A.x khi e chuyén tlr o - K.
- Day Banme: MOt phan ndm trong viing tU ngoai, mOt phan ndm
trong V_l_lgg anh séng nhin thay \
Ung vGi e ehuyén tU quy dao bén ngoai vé quy dao L
Ving anh sang nhin thay c6 4 vach:
Vachdd H, UngvGie:M - L
Vachlam Hg/ Ung vGie:N - L
Vach cham Hy Ung vGie: O - L
VachtimHs; UngvGie:P - L
Luu y: Vach dai nhat Ave (Vach dé Hq )
= Vach ngdn nhét A... khi e chuy&n t&r oo — L.
=PéayPasen: Nam trong ving héng ngoai
Ung vGi e chuyén tlr quy dao bén ngodi vé& quy dao M
Luu )?\)_ach dai nhat Axy khi e chuyén t N - M.
Vach ngdn nhat A..y khi e chuyén tlr co . M.
M@i lién hé gilta cac budc séng va tan s cla cac vach quang phG

) i | =Lt
cUanguyen tu hidro:| —— =577
A13 AlZ /‘23
A4 >
2
/‘1 /\3
2
\ 4 1
CHUONG IX. VAT LY HAT NHAN
1. Hién tuong phong xa
- - - N = No = —At
* §6 n.tU chat phong xa con lai sau thdi giant| V= =Noe
2T

* S hat nguyén tU bi phan rd bang s6 hat nhan con dugc tao thanh
va bang s6 hat (a hodc e hodc e*) dugc tao thanh: AN = N, — N



