CHUONG 1
DAO PONG CO HOC

1.Cdc dinh nghia vé dao dgng co
% Dao djng co hoc.
-Dao dong co hoc la su chuyén dong ctia mot vat quanh mot vi tri xac dinh goi 1a vi tri can
bang.
% Dao dong tuin hoan
-Dao dong tuan hoan la dao dong ma trang thai cua vat dugc 1ap lai nhu cii, theo hudng cii sau
nhimg khoang thoi gian biang nhau xac dinh (Chu ki dao dong)
% Dao dpng diéu hoa
-Dao dong diéu hoa 1a dao dong ma i d6 cua vat duoc biéu thi bang ham cos hay sin theo thoi
gian.
2.Phwong trinh dao déng diéu hoa
% Phwong trinh li dj: x = Acos(awt + @)(cm)
Voi:
x: 11 d¢ dao dong hay dd 1€ch khdi vi tri can béng. (cm)
A: Bién d6 dao dong hay li d6 cuc dai (cm)
o tan s6 goc cta dao dong (rad/s)
¢ : pha ban du cua dao dong (t=0)
(wt + @) : pha dao dong tai thoi diém t. (rad)

< Phwong trinh vin téc: v = X' = —woAsin(at + ¢) = o Acos(wt + ¢ + %)(cm)

Vén tdc nhanh pha hon li d6 goc %

v>0: vat dang chuyén dong theo chiéu duong

v<0: vat dang chuyén dong theo chiéu am

Vmax=A® (VTCB), Vmin=0 (VT blén)

% Phwong trinh gia toc: a=V'=x"=—-w>Acos(at + ) = w* Acos(at + ¢ + )(cm)
a= -0°X

= Amax= A(,OZ (VT b|én), amin:0 (VTCB)

8484 &

= Gia toc nhanh pha hon vén tc goc %, nhanh pha hon 1i 4§ goc =

3.Cac dai lwong trong dao dong co ) o
% Chu ki dao dpong T(s): La khoang thoi gian ngan nhat dé vat thuc hién dugc mot dao dong
toan phan

v . e 1
% Tan so dao dong f(Hz): La s6 dao dong trong mdt don vi thoi gian f = T

Ae P P S S S S 2r
% Moi quan hé giira chu ki, tan so va tan so goc: w=2rf= T

4.Nang lwong trong dao dong co' .
W =Wq4 + Wi

Déng ning Wd:%m.v2 :%m.a)zA2 sin®(wt + @) :%kA2 sin®(awt + @)

Théning W= % kX = % KAZ cos? (et + )

1 1
Dinh ludt bdo toan co nang \W =W; + W; = 2 k.A® = 3 M.0°.A> = Wamax = Wimax = const

5.Con lic 16 xo ‘
% Cau tao: Con lac 10 xo gom mot 1a xo ¢6 d¢ cung k(N/m) c6 khoi luwong khong dang ke, mot
dau co6 dinh, dau con lai gang vao vat c6 khoi lugng m.

Niam ngang ‘ Théng dimg




Tan s6 géc
o= % (rads) 19 (radss)
m A,
A|

=
Chu ki
-1l %z ﬂ\/ﬁ T=2% _or A
f o k @ g
1

Tan s6 W 1 5 ; W 1 i

T 27 27z\m

% Luwc k éo vé: F=-Kkx :

f

T2 27\A,

= PG 16n ti 1€ véi i do vat
=  Ludn huéng vé VICB
6.Con liic don
% Cau tao
-Gom mot soi day khong gidn c6 do dai 1, khdi lwong khong dang ké, mot dau ¢b dinh, dau con
lai duoc géng vao mot vat co khéi lugng m. Con lic dao dong voi bién do goc nhd (a <10°)
% Phwong trinh dao dong
v’ Luec kéo vé véi li dé goc nho.
P, =-mgsina =-mga =-mg %
v’ Phuong trinh dao dong s =S, cos(wt + ¢)(cm)

v Tansé géc o= % (rad/s)
v’ Tan sé dao déng fzi—ﬂzi 9
T 27 2z V|
1 2 I
v Chukidaodong T==="=27 |~
f o g
% Ning lwong ciia con lic don
. 1
V' Bédng nang cia con lac Wq = 5 m.v’
v’ Thé nang cia con ldc (Chon géc thé néng tai VICB): W, =mgl(1-cosa)

V' Co nang cuia con lac

1
W = > m.v?+mgl (1-cos ) = Wimax = mgl(1-c osop) = const

So do tom lwogc dao dpng co

-A x<0,a>0 VTCB x>0,a<0 +A
< L >
Vmax;x=0
- Xmin =0 - Xmax = A
- Vmax = @.A - 8max = W’ A
- amin = 0 -Vmin=0
1 1 1
-deax:—|’n.VmaX2=—k/A\2 - =-_m. 2 _
- 12 2 Waq > m.v 0
- Wimin = EkXZ =0 - Wimax = %kXZ:%kAZ
- W = W¢ + Wi = Wamax - W = Wq4 + Wi = Wimax
- Fanmin = KXmin =0 - Fahmax = K-Xmax = K.A
- Lyc dan hoi va gia toc doi - Chuyén dong d6i chiéu tai
chiéu tai vi tri can bang bién dao dong.

7 Dao dpng tit din, dao djng cwéng birc, cong hwong
% Dao djng tat dan




-Dao dong ma bién do giam dan theo thoi gian

-Chu ki ctia dao dong tit dan khong doi

Dao djng duy tri:

-Néu cung cp thém nang lugng cho vét dao dong dé bu lai phan ning luong tiéu hao do ma sat
ma khong 1am thay d6i chu ki dao dong riéng cua né, khi d6 vat dao dong mai mai véi chu ki
bang chu ki dao dong riéng ctia no, goi la dao dong duy tri.

Dic diém: Ngoai luc tac dung dé cho dao dong duy tri dugc thuc hién bdi mdt co cAu nam

trong hé dao dong.
% Dao dong cwong birc

-Néu tac dung mot ngoai bién d6i diéu hoa F = Focos(ot + ¢) 1én mot hé. Luc niy cung cip ning luong
cho h¢ dé bu lai phan nang luong mat mat do ma sat . Khi d6 hé s€ goi la dao dong cudng buc
Dic diém
e Dao dong cua h¢ 1a dao dong diéu hoa c6 tan s béng tan sb ngoai luc.
e Bién d6 cua dao dong khong ddi
¢ Bi¢n d6 dao dong cudng birc phu thudc vao:
+Bién dg ngoai luc diéu hoa tac dung vao hé.
+Tan 5O ngoa1 luc va do chénh l1éch giita tan s6 dao dong cia ngoai luc va tan
s6 dao dong riéng cta hé.
Hién twong cong huong
-Néu tan s ngoai luc (f) bang vai tan so riéng (fo) ciia hé dao dong tu do, thi bién do dao dong
cudng buc dat gia tri cuc dai.

8. Tong hop dao dong

-Toéng hophai dao dong diéu hoa cung phuong, cung tin sd ¢ cac M
phuong trinh lan luot laxg = Azcos(ot + 1), va X2 = Axcos(mt + ¢2) s€ 1a mot My .-/
phuong trinh dao dong di¢u hoa c6 dang: x = Acos(wt + ¢).Véi: o

e Bién do: A% = A% + A1?+2A1A:c08(p2 — 1) ([i P

e Pha ban diu: tangp = Asing + A, Sing, /E

A cosg, + A, cosp, :

e Anh huwdng ciia dp léch pha : ?

o Néu: g2— @1 =2kt —> A=Ama = A+As.  :Hai dao P2 P1 P
dong cung pha
— 0=01= 92

o Néu: @2 — ¢1 =(2k+1)m ->A=Anmin = ‘Al - AZ‘ :Hai dao dong nguoc pha

— ¢ = @1 Néu A1>A2
Hodc ¢ = 2 A2>A1

o Néu g2— o1 = (k +%)7r SA= A+ A :Hai dao dong vudng pha

CHUONG 11

SONG CO VA SONG AM

1.Cdc khdi ni¢m vé séng
% Song co -Song co 1a dao dong co dugc lan truyén trong khong gian theo thoi gian trong moi

truong vat chat.

Song ngang

-S6ng ngang 1a séng c6 phuong dao dong ciia cac phan tir song vudng goc véi phuong truyén
song. Song ngang truyén dugc trong mdi truong rin va trén mat nudc.

Song doc

-Séng doc 1a song co phuong dao dong cia cac phan tir séng tring véi phuong truyén song.
Song doc truyén duoc trong cac méi trudng rin, 10ng, khi

2.Cdc dgi lwgng dac trung ciia song
% Vin téc truyen song v:

-La van toc truyen pha dao dong. Trong moi trudng xac dinh thi tdc d6 truyén song 1a xac dinh.
Tdc do truyén song phu thude vao ban chat moi truong truyén song




% Chukisong T:

-Chu ki song 1a chu ki dao dong cuia cac phan tir vat chat khi c6 song truyén qua, chu ki song 1a
chu ki dao dong va ciing 1a chu ki ctia ngudn séng.

Tan sé song f:

-Tan sb song 1a tan sb cua cac phan tir dao dong khi c6 song truyén qua. Chu ki song 13 tan sb

X/
°e

b r b 1
dao dong va cling la tan so ctia nguon soéng f = T (Hz)

| \
% Bwdéc song A (m):-Budc song 1a quang duong song truyeén dugc trong mot chuki A =v.T = 0

-Budcce song 1a khoang cach giira hai diém gan nhau nhét trén phuong dao dong cung pha.
% Bién dj song A: -Bién d0 song la bién b dao dong ctia cac phan tir song khi c6 soéng truyén

qua.
% Nang lwong song
s D¢ léch pha -Néu hai diém M va N trong moi truong truyén song va cach nguon soéng 0 lan

lugc 1a dw va dn: Agp = 27zd""+d’\' = 2%%

*Ch( y:-Néu hai diém M va N cung nam trén mot phuong truyén song thi: Ag = Zﬂ%

*Néu Ap=kr< 27;% =k.z thi hai diém d6 dao dong cing pha. =d =k.A véi ke Z

*Néu Ap=(2k+1).7 < 27[% =(2k +1).z thi hai diém d6 dao dong ngugc pha. = d =k.A

*Néu Ap= k.% = 27[% = k.% thi hai diém d6 dao dong vuong pha. =d =k.A véi ke Z
% Phwong trinh song
-Phuong trinh song tai mot diém trong moi trudng truyén song la phuong trinh dao dong cia
diém do.
-Gia sir phuong trinh dao dong ctia ngudn séng O 1a  u = Acos ot
=> Thi phuong trinh song tai diém M cach O mot khoang x

t X 27X
u= cos2x(———) = cos(wt ———
A ”(T /1) A, cos(w A)

3.Cdc khdi niém vé giao thoa song
% Phwong trinh sonQ
-Gid sir phwong trinh song tai hai nguon ket hop O1va Oz la: u, =u, =acoswt
-Xét mot diém M cdch hai nguon lan lwoc la di = O1M va da = OM
-Phuong trinh séng tai M do hai nguon O1va Oz truyén dén la

tod, . t d
Uy =ac0527r(?—71) Va U,,, =ac052ﬂ(?__2)

t
-Phiwrong trinh séng tong hop tai M U,, = Uy, +U,,, = 2ac0s 7( d, - 1) cos 2z (_I—_ _Z)

=> Dao dong tong hop tai M ciing 1a dao dong diéu hoa ciing tan s0 v6i hai dao dong thanh
phan voi chu ki T
2a,,

-Bién dj song tong hop tai M A= 2a|cos r(——= d, ) —4, )=

cos 7[(—)‘

_dl

e Do l1éch pha Ap =27 d,

¢ Bién d9 dao dong cuc dai Amax = 2A khi

com(%) —1=Ap=2kmkeZ=d,—d, =kA

¢ Bién d6 dao dong cuc tiéu Amin = 0 khi




COSE(%) =0=>Ap=02k+)r;keZ :>d2—d1:(|(.|.%)}L

e S cuc dai giao thoa N (S6 bung séng trong khong tir O1,02) dua vao diéu kién
-S1S2 < di-d2 < +S1S; . Véi do — di thBaAg = 2k
e S cuc tiéu giao thoa N’ (Sb nut song trong khoang tir O1,02) dua vao diéu kién
-S1S2 < di-02 < +S1S2 . Vi d2 — di thaAg = (2k +1) 7
4.Cdc khdi ni¢m vé séng dirng ,
* Dinh nghia- Song dimg 1a sdng c6 cac nut va cac bung song co dinh trong khong gian.
o T inh chat -Khoang cach gitra hai nut song hay hai bung song lién ti€p nhau trén phuong
truyén song:
dy =dgs = ki;k =0,1,2..n
-Khoang cach gitra mot nat va bung song lién tiép nhau trén phuong truyén iong

(2k+1)— k=0,1,2..n

% Diéu kign cé séng dirng g
-Séng dirng c6 hai dau co6 dinh (nut séng) hay hai dautgydo N

(bung song) | =k i; k :s6 bo séng
-Song dung co mot dau cb dmh (nat séng) va mot dau ty do (bung song}3

I—(2k+1)— k: sb bo song

o

5.Cdc khdi ni¢m vé séng am

% Dinh nghia

-Song am la nhirng song co hoc lan truyén trong moi truong vat chit. -~

-Séng am truyén duoc trong cac moi truong ran, long, khi va khong truyen dugc trong chan

khong. Noi chung song 4m truyén trong moi truong ran co véan toc 16n nhit.

-Téc do song am phu thudc vao ban chat moi truong, nhiét dJ, ap suét. ..

-Séng am la séng doc.

-Tai ngudi cam nhan 4m c6 tan s6 tir 16Hz-20000Hz.
 Ha am, siéu dm

-Song c6 tan sd dudi 16Hz goi 1a song ha 4m-Song ¢6 tan s6 trén 20000Hz goi 1a song siéu am
¢ Ddc trung vat ly ciia dm

-Tan so: Noi chung am c6 tan s6 16n thi 4m nghe cang cao va nguoc lai 4m c6 tan s6 nho thi
am nghe cang thap.

-Cuwong do am va mirc cuwong do am:

+Cuong d6 4m I: 1a nang lugng 4m truyén qua mot don vi dién tich dat vudng goc voi
phuong truyén am, trong mét don vi thoi gian.

PO

w P .
| = Si°s (W/m?) Véi P:cong suat am
S: dién tich 4m truyén qua (m?)
+Murc cuong do &m L (dB)
L(B)=1g IL hayL(dB) =101g II—

0 0
Voi 1. cuong d§ am
lo :cuong do 4m chuan = 10"2W/m?
-Dd thi dao dong 4m:
+Nhac 4m 14 nhimg 4m c6 tan s xac dinh.
+Tap am la nhitng 4m c6 tan s6 khong xac dinh
+Am c¢6 ban - hoa 4m: M6t nhac cu phat am co tan s6 fo thi ciing co kha niang phat am
co tan sb 21,3fo ...
Am ¢6 tan s6 fo 1 4m co ban.
Am ¢6 tan s6 2fo,3fo... 1a cac hoa Am.




Tap hop cac hoa 4m goi 1a phd ctia nhac am (D6 thi dao dong am)
% Ddc trung sinh ly ciia dm
-6 cao cua am 1a dac trung sinh li phu thudc: lién quan dén tan sb am, khong phu thudc vao nang
luwong am.
-Do to: 1a dac trung sinh 1i phu thudc vao mac cuong dg am va tan s6 am.
-Am sic: 1a tinh chit gitip ta phan biét duoc cac am khac nhau do cac ngudn 4m phat ra (ngay
ca khi ching c6 cung dd cao va do to)

. CHUONG 111 )
DONG DIEN XOAY CHIEU

1.Khdi niém dong di¢n xoay chiéu
% Dinh nghia-Dong dién xoay chiéu 13 dong dién c6 cudng d6 bién thién diéu hoa theo thoi gian
(theo ham cos hay sin cua thoi gian)

% Biéu thirci = |, cos(at + @) A
+i: gia tri cuong d6 dong dién xoay chiéu tirc thoi(A)
+lo > 0: gia tri cuong do dong dién cuc dai cua dong dién xoay chiéu
+, 13 cac hang s6.+ @ > 0 tin sd goc + (wt + @) : pha tai thoi diém t
+¢ :Pha ban dau

s ChuKki zz—ﬂzi(s)
o f

& Tinsé f === (Hp)
T 2rx

< Nguyén tic tao ra dong di¢n xoay chiéu
-DPinh tinh: dya trén hién tugng cam ung dién tur

% Gid tri hiéu dung | =—=;U = Y 2

B

2.Cdc logi mach di¢n xoay chiéu
N éu d ong dién trong mach : i = I,coswt

Chira di¢n tré thudn | Chira tu di¢n Chira cuén cim thuin
Dién tro R 11 Q) Z, =wlL=27fL(Q)
© wC 2zfC
Dinh ludt Om Ur=IL.R Uc=1.Z¢c UL=1.ZL
D¢ léch pha u,i u,icung pha u tré pha hon i /2 U sém pha hon i /2
Gidn do vec to 0 I —.
> U,
. > »> I
u, | { I
G s =
 Dogn mgch RLC néi tiép A R L C B
-So d6 mach dién |
-Néu cho biéu thire i = I, cos(at)(A) = u =U, cos(at + @)(V) 566000 |
-Ttr gian d vector ta co: UL N
= U2=URr’+ (U - Uc)2
A i e . U, U
= Biéu thtc dinh luat Ohm: |, = 2 =1= > ~
q Ue Jo U
» Tong tré ctia doan mach: Z = \/RZ +(Z,-Z.) () -
¢ |
= Hé sb cong suat: Cosp = Ye _Ye _R 0 > >
u U Z U_)
R
ljC




= Goc léch pha tangp— oor —Yoe _ Y "VUe 2 ~Zc
UOR UR R

e NéuZL > Zc : thi ¢ >0, mach c6 tinh cam khang, u nhanh pha hon i goc ¢

e Néu Z| < Zc : thi ¢ <0, mach c6 tinh dung khang, u cham pha hon i goc ¢

e NéuZL =Zc : thi ¢ =0, uclng pha i, khi d6 I:Imaxz%

¢ Hién twong cong hwong dién

A : . 1 1
-Diéu kién dé co cong huong dién xdyra: Z, =72, S ol=—=20=——

oC \/E
-H¢ qua cua hién tuong cong hudng dién
L] Zmin =R= Imax = U/R
L] COSQ) =1= Pmax = |2R
. tango:UOL Yo Y -Ye 272, u, i cing pha
Ugr U, R

o f

1
~2z4LC

3.Céng sudt ciia mach dién xoay chiéu
.2 , R L, in s , . R
¢ Biéu thirc -Cong suat tiéu thu trung binh ctia mach dién P =Ul cos¢p =UI > =1°R

-Mach RLC néi tiép cong suit tiéu thy trong mach 13 cong suét tiéu thu trén dién tro R

% Y nghia hé so cong sudt
-Hé s6 cong suat cang cao thi hiéu qua st dung dién ning cang cao. Pé ting hiéu qua sir dung
dién ning ta phai tim moi cach dé 1am ting hé s6 cong suat.

% Diéu kién dé cé cong suit cuc dai

\ R , 2 UZR U2
-Tur biéu thic P =Ulcosp=U" — = — == .
Z° R°+(Z,-Z2.) (Z,-2.)
R+—F——"%—
R
1 R U2 U2
-Néu L,C, w=const, R thay d61.P = — = ———
2R 2(Z,-Z.)
V('IiR=|ZL—ZC|Z:R\/§:>cos¢:§
R___UR

-Néu R,U=const, L,C.f thay d6i P=Ulcosp=U? — =— >
Z° R°+(Z,-Z2.)
=>Mach xdy ra hién tuong cong hudng cos¢ =1
% Cdc khdi ni¢m
-May bién 4p 1 thiét bi dung thay ddi dién 4p xoay chiéu. L
-Nguyén tac hoat dong: dua vao hién tugng cam ung dién tur.
-Cu tao: Gom c6 hai phan:
+L5i thép: bao gdm nhiéu 14 thép ki thuat dién mong dugc ghép xac
vo1 nhau, cach dién nhau tao thanh 161 thép.
+Cac cudn ddy quin: Pugc quin bang diy quén dién tir, cac vong day cua cac cudn diy
dugc quan trén 161 thép va cach dién v6i nhau. S6 vong ddy cia cac cudn diy thuong 1a khac
nhau.

4.Bién dp va sw truyén tdi dién ning 1—
Ui® Ny

K/

% Cong thuc

-Dong dién xoay chi€u chay qua cudn so cap lam phat sinh tir truong bién thién trong 161 thép
=>gdy ra tir thong xuyén qua mdi vong day cua hai hai cuon 1a ¢ = ¢, cos et

-Tir théng qua cudn so cap va thir cap lan lugce 1a: ¢ = N,@, cos wtvag, = N, ¢, cos ot




-Suit dién dong trong cudn thir cép &, = —% = wN,d, cos ot
-Trong cudn thir cAp c6 dong dién cam ung bién thién diéu hoa cing tan sé véi dong dién &
cudn so cap.
-Ti s6 may bién ap: k = Y _ N
U 2 N 2
+Néu k < 1: thi may ha ap
+Néu k > 1: thi méy tang ap
-Bo qua hao phi dién ning trong may thi céng sudt trong cudn so cip va thir cAp 1a nhu nhau
Uil = Ualo=> k Z%Z%Z:—Z
2 2 1
% Gidm hao phi dién néing khi truyén tii dién néing di xa
-Cong suat hao phi khi truyén tai dién ning di xa
Goi  Ppnat : 12 cong suat dién ¢ nha may pha dién can truyén tai. Upnat : 1a dién ap ¢ hai dau
mach
I: cuong d6 dong dién hiéu dung trén day truyén tai R: dién tro tong cong cia day
truyén tai.
Pphat = Uphat.|
=> Cong suat hao phi trén dudng day truyén taild  Phaophi = 12.R = R.Ppnat/U%pnat
-Hai cach 1am giam hao phi trong qua trinh truyén tai dién ning di xa

. A 5 A A 0 1w , I < A LN A X A r A
+Gidm dién trd day truyén tai bang cach: R = p.gTang tiét dién day dan (Ton kém vat

lidu). Lam day dan bang cac vat liéu c6 dién trd suat nhé => Khong kinh té.
+Tang dién ap trude khi truyén tai bang cach ding may bién thé =>Pang duoc sir dung
rong rai.
5.Mdy phdt dién xoay chiéu mgt pha, ba pha.
% Nguyén li hoat djong
-Dua trén hién tugng cam ung dién tur
< Nguyén tic cdu tao mdy phdt di¢n xoay chiéu mét pha
-Phan cam (R6to): 1a phan tao ra tir truong, 1d nam cham
-Phéan tmg (Stato): 1a phan tao ra dong dién xoay chiéu, gdm cac cudn day giéng nhau c¢6 dinh trén
vong tron(Phan cam cé bao nhiéu cip cyc thi phan ing ¢ bay nhiéu cudn day)
-Tan sb dong dién xoay chiéu do may phat dién xoay chiéu phat ra 1a:
Néu roto quay do voi téc n  (vong/gidy) hoic n  (vong/phut)thi

f =np; n (vomg/giay) %—\\\\
(P \

—=- n (vomg/phut)’
0 (vomg/phut)

+p: Sé ca_'lp cuc cua roto ‘ \\\\_//
+f: Tan s0 dong dién xoay chieu(Hz)

% Nguyén tic ciu tao mdy phdt di¢n xoay chiéu ba pha

-Phan cam ( R6to) thudng 13 nam cham dién

-Phan Ung (Stato) gdm ba cudn day gidng hét nhau quan quanh trén 151 thép va léch nhau 120°.
trén vong tron

Dong di¢n xoay chiéu ba pha

-La mot hé théng gém ba dong dién xoay chiéu co cung tan sb, cung bién do, nhung léch pha

e

K/
°e

2 . . 2
nhau ?ﬂ Khi d6 dong dién xoay chiéu trong ba cudn day la

L=1,cosat(A), i, =1, cos(a)t—z?”)(A) va i, =1, cos(a)t+2?”)(A)

= Mac hinh sao
-G6m 4 day trong d6 c6 ba day pha va mét day trung hoa.
-Tai tiéu thu khong can doi xung.




-U, =\/§.Up Az B A2
-lg = Ip (tai di xang:lo = 0)
= Mdc hinh tam gidc B1
-H¢ thong gém ba day ) A
-Tai ti€u thu phai that doi1 xirng As B, A
=31,
‘Ud = Up
= Uu diém dong xoay chiéu ba pha
-Tiét kiém day dan
-Dong dién xoay chiéu ba pha ddi xtng cho hiéu suit cao hon so
v6i dong dién xoay chiéu mot pha.
-Tao ra tir trudng quay dung trong dong co khong dong bo ba pha
dé dang.
< Déng co khong dong bé
-Nguyén tac hoat dong: dua vao hién tugng cam Ung di¢n tir va tur
truong quay.
-Céu tao:Gom hai phan:
+Stato giéng stato cia may phat dién xoay chiéu ba pha’
+R6to: hinh try co tac dung gidng nhu mot cudn dy quén trén 15i thép

BAI TAP TRAC NGHIEM

Céau 1: Mot nguoi quan sat song truyen trén mat ho thay c6 5 dinh séng di qua trong thoi gian 20 s va
khoéang cach giira 3 dinh séng lién tiép 1a 12m. Tdc do truyén song trén mit ho 1a:

A. 12m/s  B. 1m/s C. 15m/s D. 0,8m/s

Cau 2: Mot song co hoc lan truyén trong mot moi trudng mé ta bai phuwong trinh:

u(x,t) = 0,03cosn[2t-0,01x], trong d6 u va x do bang m va t do bang gidy. Tai mot thoi diém da cho do
léch pha ctia hai phan tir nam trén phuong truyén séng cach nhau 25m 13

A. n/8. B. n/4. C.n/2. D. x.

Cau 3: Cho hai ngudn két hop S, Sz giéng hét nhau cach nhau 5cm. Séng do hai nguon nay tao ra co
budc séng 2cm. Trén S1S, quan sat duoc s6 cuc dai giao thoa la

A7 B.9 C.5 D.3

Cau 4: Trén day AB dai 2m co séng ding co hai bung song, dau A ndi véi ngudn dao dong (coi la
mot nut soéng), dau B ¢ dinh. Tim tan sé dao dong ctiia ngudn, biét van tdc song trén day la 200m/s.

A. 25Hz B. 200Hz C. 50Hz D. 100Hz
Cau 5: Mot nguoi quan sat trén mit nude bién thdy mot cai phao nhé 1én 5 1an trong 20(s) va khoang
cach giira hai dinh song lién tiép 1a 2(m). Van tdc truyén song bién la:

A. 40(cm/s) B. 50(cm/s) C. 60(cm/s) D. 80(cm/s)

Cau 6: Mot dao dong lan truyen trong moi trudng lién tuc tir diém M dén diém N cach M mot doan
0,9(m) vé6i véan toc 1,2(m/s). Biét phuong trinh song tai N c6 dang un = 0,02c0s2mntt(m). Viét biéu thirc
song tai M:

A. um = 0,02cos2rtt(m) B. uy =0,02 cos(Znt +3?nj (m)

C.uy ZO,OZCOS(Znt—%j (m) D. uy, —002008[27‘5t+ )(m)

Cau 7: Mot day AB dai 1,8m cang thang nim ngang, dau B ¢ dinh, dau A gan vao mdt ban rung tan
s6 100Hz. Khi ban rung hoat dong, nguoi ta thdy trén day co séng dimg gém 6 bo song, v6i A xem
nhu mot nat. Tinh bude séng va van tdc truyén song trén diy AB.
A. X =0,3m; v =60m/s B. A =0,6m; v=60m/s
C.A=0,3m; v =30m/s D. A =0,6m; v =120m/s




Céau 8: Mot song co truyen trong mdt moi truong voi tan s6 10Hz, téc do truyén séng 13 80cmy/s.
Khoang cach giira hai diém gan nhau nhat trén mot phuong truyén séong dao dong vudng pha la
A. 1cm B. 2cm C. 8cm D. 4cm

Cau 9:Hai dau cudn ddy thuan cam c6 L = 0,318H c6 hiéu dién thé xoay chiéu u=200cos(100mt+ % )\
. Thi biéu thirc cvong do dong dién chay qua cudn day la:

Ai= 2cos(100nt-%)A. B.i= Zcos(loont+%ﬂ)A.

C.i= 2cos(100nt-%)A. D.i=2+2 cos(lOOnt-%)A.

Cau 10: Hiéu dién thé xoay chiéu u = U,cosat (V) vao hai cudn day thuan cam L thi cudong d6 dong
dién chay qua mach co biéu thuc 1a:

A. izuocos(w.t—z)A B. i=$cos(w.t+Z)A
2 Lo 2
C. izﬁcos(a).t—z)A D. izﬁcos(a}.t)A
Lw 2 Lw

Cau 11: Dong dién xoay chiéu chay qua mgt doan mach chi c6 cudn day thuan cam c6 do ty cam

L= 1 H ¢6 biéu thirc i =22 COS[lOO;zt — %j(A) , t tinh bang gidy (s). Biéu thirc dién ap xoay chiéu
Vs

giita hai dau doan mach nay 1a

A. u=200 cos(lOO;zt + j(\/) B. u = 200+/2 cos(lOO;zt + J(\/)
C. u=200v2 cos[lOOﬂt - %j(v) . D. u =200v2 COS(lOO;zt - %j(V) .

Cau 12: Hai dau dién tr& R = 50Q c6 biéu thirc hiéu dién xoay chiéu 1a u = 100cos(1001ct+%)V thi
biéu thirc cudng do dong dién chay qya R 14
A. i = 2/2 cos(100nt+ % )A. B.i= 2cos(100nt+%)A.

C. i = 2c0s100xt A. D. i = 2+/2 cos(100xt)A.
-4
Cau 13: Pit vao giira hai ddu mot doan mach dién chi ¢6 tu dién c6 dién dung C =

F mot dién
V4

ap xoay chiéu c6 biéu thic u = 220~/2 cos(10074)(V) , t tinh bang gidy (s). Dong dién xoay chiéu chay
qua doan mach co biéu thire

A. i =2,24/2 cos(1007t)(A) . B. =222 cos[loo;zt + J(A)

C.i=22cos 1ooﬂt+ (A). D. i =2,2v2cos| 1002t - Z |(A).
2

Cau 14: Cho mach dién khong phan nhanh RLC: R = 80€2, cudn day cé dién trdé 2002, c6 do tu cam
L=0,636H, tu dién c6 dién dung C = 0,318uF. Hiéu dién thé hai dau mach 14 : u = 200cos(100xt- %) \Y

thi biéu thtrc cuong do dong dién chay qua mach dién la:

A i = /2 cos(100nt -%) A. B. i = cos(100nt +%) A.
C.i= /2 cos(100nt - %) A D. i = v/2 cos100nt A.
3 100
Cau 15: Mach RLC khong phan nhanh, biét R =40 Q; L = o HvaC=—uF
T T
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Uvc = 80cos(100 mit — % )V (chtra LC) Biéu thirc u hai dAu mach ¢6 dang
A. 80+/2 sin (100 ut + % WV B. 80cos(100 xt % WV

C. 80\/5005(100 Tt — % )\ D. 80cos(100 mt + % )\

Cau 16: Mot doan mach gom mét tu dién C c¢6 dung khang 100 Q va mot cudon day cd6 cam khnag
200Q méc néi tiép nhau. Higu dién thé tai hai dau cudn cam c6 biéu thirc u, =100c0s(1007t +%)v :
Biéu thtc hiéu dién thé ¢ hai du tu dién c6 dang nhu thé nao?

A. U =5042005(10071 -2V B. u, =50c0s(L007 ¢ - %”)v

C. u. :50cos(1007r.t—%)v D. u. :50cos(1007z.t+%r)v

Cau 17: Mot doan mach gém 3 phan tir mic ndi tiép 13 dién trd R=100Q, cudn day thudn cam

-4

L=1/z(H), tu dién C= 10
T

(F).Mic vao hdt xoay chiu u=200cos (100xt-/2) (V).Tong tré ctia doan
mach c6 gia tri nao sau day:

A. 100Q B. 200Q2 C. 1002 Q D. 2002
Cau 18: Pién ap gitra hai dau mot doan mach dién xoay chiéu la: u =100~/2c0s(1007t — 77/ 6)(V) v
cuong do dong dién qua mach la: i = 42 cos(1007t) (A). Cong suét tiéu thu ctia doan mach do 1a:

A. 400W; B. 200~/3W C. 200W; D. 400~/3W.

Cau 19: Cho doan mach RLC nbi tiép c¢6 Ur=Ur=Uc/2 thi d léch pha giira dién ap hai dau doan
mach véi dong dién qua mach la:
A -7/3 B.-n/4 C.n/3 D. /4

A . 5 1 oLk . 2
Céu 20. Poan mach gom cudn day thuan cam L =-—(H) noi tiép véi R=100Q2. Hai dau mach c6
7T
u=1002 cos(10074) (v). Biéu thirc cudng d6 dong dién tic thoi trong mach
A. i =cos(1007t + %) (A) B. i = cos(100t — %) (A)

C. i=~/2 cos(1007 —%) (A) D. i=+/2 cos(100 + %) (A)

Cau 21. Mot chat diém thyc hién dao dong diéu hoa v6i chu ki T = 3,14 s va bién 40 A = 1 cm . Khi
chat diém qua vi tri cAn bang thi van téc ctia n6 bang .
A.2mls B.3m/s C.0,5m/s D.1m/s

Cau 22: Mot vat co khdi luong m = 500 g duoc gin vao mot 1o xo c6 do cing k = 600 N/m dao dong
v6i bién dd A = 0,1m. Tinh van tc cua vat khi xuat hién & i d6 x = 0,05 m.

A.2m/s. B.3mfls. C.4m/s. D.5m/s.
Cau 23. Mot con lic 10 xo dao dong véi bién do A = \/5 m. Vi tri xut hién cua qua nang, khi thé
niang bang dong ning cua nd 1a bao nhiéu.

A2m. B.1,5m. C.1lm. D.0,5m.
Cau 24. Mot con lic 16 xo dao dong didu hoa vdi bién do A = 4+/2 cm. Tai thoi diém dong ning
bang thé ning con lac c¢6 1i 6 1a :

A. X =+4cm. B. x=+2cm C. x=+2/2cm. D. x =+3/2cm

Cau 25 Cho x1 =5cos (27t) VéX2:5COS(27zt+% ) thi X = X1 + X2 ¢6 dang :

A.x=5003(27rt+%) B.X:5COS(27Z't-%)

11
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C.x:5\/§cos(2nt+%) D.x:5cos(27rt-%)

Céu 26: Mot con I’éc 16 x0 gbém: 16 xo0 co khéi lwong nho khong dang ké,co do cting 40 (N/m) gén voi
qua cau c6 khoi lugng m. Cho qua cau dao dong voi bién do 5 (cm). Hay tinh dong nang cua qua
cau ¢ vi tri tmg voi 1i do 3 (cm).

A.Eqs=0,018 (J). B.Es=0,5(J). C.E4=10,032 (J). D.Eq =320 (J).
Céau 27. Mot vat dao dong diéu hoa theo phuong trinh x = 6cos(%t + %). Tai thoi diém t= 2s vat co

li @6 va van tdc :
3 3

A. 3cm,37z70m/s B. 30m,—37r7cm/s

C. —3cm,3ﬂ§cm/s D. —3cm,—3ﬂ§cm/s

Céau 28. Mot 10 xo d6 cimg k = 10N/m gén vat m=100g, kéo vat khoi vi tri can béng 2cm rdi tha nhe.
Chon géc toa do tai vi tri can b?mg, géc thoi gian 1a lac tha vat. Léy n? =10, viét phuong trinh dao
dong .

A. X =2cos(10t + 7z )cm. B.x= Zcos(it +7)cm.
T
C. x = 2cos(10t)cm. D.x= Zcos(lt )cm.
T
Cau 29: Cho mach dién xoay chiéu gé)m dién tr¢ thuan R, cudn day thuan cam L va tu dién
-3
C= 10" © mic néi tiép. Néu biéu thire cua hidu dién thé giita hai ban tu dién 1a uc=50+/2 cos(100mnt -
T
377[ ) (V) thi biéu thirc ctia cudng d6 dong dién trong mach 1a:
A. i=5+/2 cos(100mt +37”) (A) B.i=5+/2 cos(100xt ) (A)
. V4 . 3r
C. i=5/2 cos(100mt UL D. i=5+/2 cos(100mt =) (A
Cau 30: Cuong do dong dién ludn luén sém pha hon hi¢u dién thé & hai dau doan mach khi:
A. Doan mach chi c6 cuon cam L. B. Doan mach c6 R va L mdc ndi tiép.
C. Poan mach c6 L va C mac noi ti€p. D. boan mach c6 R va C mac ndi tiép.

Céu 31: Cho mot doan mach xoay chiéu» gdm hai phan tir mic ndi tiép. Hiéu dién thé giita 2 ddu mach
va cuong do dong dién trong mach c6 bicu thirc:
u=200+2 cos(100ntt — /2) (V) ; i =5cos (100 it — 7/3) (A). Pap an nao sau day dung?

A. Doan mach co6 2 phz‘in to RL, téng tréd 40 \/E Q

B. Doan mach c6 2 phﬁn to LC, téng tré 40Q

C. Boan mach c6 2 phén ta RC, téng tréd 40 \/§ Q

D. Boan mach co6 2 phén t RC, téng tr,éf 4QQ ) ) .
Céau 32. Trong mach dién xoay chiéu RLC mac néi tiép, do 1éch pha gitra hiéu dién thé hai dau mach
va cuong do dong dién trong mach 1a -n/4. Pap an nao sau day dung.
A. Mach c6 tinh dung khang. B. Mach c6 tinh cam khang.
C. Mach c6 tinh tré khang. D. Mach c6 cong huong dién .
Cau 33. Cuong do dong dién gilra hai dau mot doan mach xoay chiéu chi c6 cudn thudn cam L = 1/nt
(H) va dién tr& R = 100 Q méc néi tiép co bidu thire i = 2+/2 cos(100 it - ©/6) (A). Hidu dién thé giita
hai dau doan mach la:

A. U = 200+/2 cos(100 nit + n/12) (V) B. u = 400c0s(100 nt + nt/12) (V)

C.u=400+2 co0s(100 =t + 57/6) (V) D. u=200c0s(100 =t - ©/12) (V)
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0,2

Cau 34. Cho mdt doan mach RCcO6 R =50 Q; C = ’710‘3 F. it vao hai ddu doan mach mot hiéu
dién thé u= 100 2 cos(100nt — n/4) (V). Bidu thitc cudng d6 dong dién qua mach l1a:
A. i =2c0s(100 =t - ©/2) (A) B.i=22 cos(100 =t + /4) (A)
C. i = 2c0s(100 ) (A) D. i = 2+/2 cos(100 nt) (A)
Cau 35: Hiéu dién thé tirc thoi c6 thé tré pha hon cuong d¢ dong dién mot goc /4 khi trong mach co
A. mot tu dién B. mdt cudn cam
C. moét tu dién va mot cudn cam D. dién tré va tu dién sao cho R = Z¢

Céu 36: Doan mach dién xoay chiéu gé)m cudn day thuan cam méc ndi tiép v61i tu dién tao thanh doan
mach MB ; C = %.1040:); L= %(H).Dc‘)ng dién trong mach i = \/§COS(100 nt) (A) Biéu thuc
dién thé ums gitra hai diém M, B la.

A. Umg = 100+/2 cos(100mt) (V) B. uvs = 100+/2 cos(100xt +%) V)

C. ums = 100co0s(100xt) (V) D. ums = 100c0s(100mt - %) V)
Cau 37. boan mach xoay chuyén RLC mic ndi tiép. Dién tré thudn R = 10Q, cudn day thuan cam co
dotucam L = Oi H, tu dién c6 dién dung C thay d6i duge. Méc vao hai diu doan mach hiéu dién thé
T
xoay chiéu u = Uoc0s100mt (V). D¢ hiéu dién thé hai dau doan mach cung pha voi higu dién thé hai
dau dién tré R thi gia tri dién dung cia tu dién la:
-4 3 -4
A. £F B. £F C. £F D. 3,18 uF
27 T V4
Cau 38: boi voi dong dién xoay chiéu, cuén cam co tac dung gi?
A.Can tr¢ dd, dd c6 tan s6 cang nho cang bi can tré nhicu.
B. Can tr¢ dd, dd co tan s cang 16n cang it bi can tr¢ nhicu.
C.Ngan can hoan toan dong dién. ‘
D.Cén tr¢ dd, dd co6 tan s6 cang 16n cang bi can trd nhiéu.
Cau 38: Mot doan mach gém cudn day thuan cam L= i H méc nbi tiép v6i dién tré thuan
T
R =100Q. Dit vao hai ddu mach mot HDT xc u =100+/2cos1007 (V) . Biéu thirc cddd trong mach
la
A. i =co0s(100zt —z/2)A B. i =cos(100t — z/4)A
C. i =/2cos(1007t — 7/6) A D. i = +/2¢cos(1007t + 7/ 4) A
Cau 40: Mot doan mach R, L, C méc nbi tiép, 1an luot goi Ur UL, Uc 1a HDT ¢ hai du dién trd, hai
dau cudn day va hai dau tu dién. Biét UL = 2Ug = 2Uc. Két ludn nao dudi day veé cddd va HPT dang?
A. HDT sém pha hon dd mét goc 7 /4. B. HDT cham pha hon dd mot goc 7 /4.
C. HDT sém pha hon dd mét goc 7 /3. D. HPT cham pha hon dd mét goc 7 /3.
Cau 41: Mot doan mach R, L, C méc nbi tiép, biét rang UL = % Uc. So véi dd, HDT giita hai dau
mach s€ .
A. cung pha. B. sém pha. C. tr€ pha. ~ D.vuongpha.
Céau 42:Cho mot doan mach xc gom hai trong ba phan tir R, L, C mac noi tiép. HPT gitra hai dau
mach va cddd trong mach c6 bidu thuc u=100v/2cos(100t —z/2) (V)  va

i =10+/2 cos(1007t — z/4) A
A. Hai phan tir d6 1a C, R. B. Hai phan tir d6 1a L, R.
C. Hai phan tir dolaC, L. D. Tong tré mach 14 10 J2Q.
Cau 43: . Hai ngudn két hop AB dao dong ciing pha voi tan s6 50Hz. Tai mot diém M cach cac nguon
lan luot 1a 20cm va 25cm song dao dong manh nhét, gitta M va duong trung truc khong c6 diém cuc

dai nao. Van toc truyén song la
A. 25m/s B. 20m/s C. 10m/s D. 2,5m/s
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Cau 44: Trong hién tugng giao thoa song nudc, tai 2 diém A va B, cach nhau 18cm, c6 2 ngudn két
hop dao dong ddng pha nhau véi bién d6 A va tan sd bang 50Hz. Biét van tdc truyén song trén mit
nudce la 2m/s. Trén doan AB c6 bao nhiéu diém dao dong véi bién do cuc dai?
A4 B.5 C.9 D. 10
Cau 45. Trong mot thi nghiém vé giao thoa song trén mit nudc, hai ngudn két hop A, B dao dong véi
tan s f= 15Hz va cung phA. Tai mot diém M cach A, B nhitng khoang di= 16cm, do=20cm song cé
bién d6 cuc tiéu. Gitta M va dudng trung truc cua AB c6 hai ddy cuc dai. Van tdc truyén song trén mit
nudc la
A. 24cmls B. 20cm/s C. 36cm/s D. 48cm/s
Bai 46: Mot con lic 16 xo gdm mét vat ning khéi lugng m = 0,5kg gan vai 10 xo ¢6 d6 cing k =
5000N/m dao dong diéu hoa véi bién d6 A = 4cm, li dO cta vat tai noi ¢ dong nang béng 3 lan thé
nang la:

A.x=1cm B.x=2cm C.x=-2cm D.CaBvaC
Bai 47: Mot con lc 10 xo théng dang g@)m vat ¢6 khoi luong m = 0,5kg, 10 xo c6 d6 cung k =0,5N/cm
dang dao dong diéu hoa. Khi van tdc ctia né 1a 20cmy/s thi gia téc ciia nd bang 2 J3 m/s2. Tinh bién do
A cua vat.

A. 20+/3cm B. 16cm C. 8cm D. 4cm
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