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A. KIEN THUC CAN NHO

a) Céc van dé vé lwong giac:

Ti s6 lwong
giac trong tam

Heé thire lwgng trong
tam giac thuwong

Mot s6 cong thire lrgng
giac co ban can nhé

Nghiém cia phwong
trinh va dao ham cac
ham lwong giac co

giac vuong ban
(sin di hoc, cir khoc - Cong thirc chuyén déi: |+ sinx=sina
hodi, théi  dimg o T g ko
khéc, c6 keo day) Sinx = cos(x ——) =3
C a b | x=7m—-a+k2r
cos x =sin(x + Z) + cosx=cosa
B A 2 X=a+k2r
c —C0s X = cos(x + 1) =
. .. . . xX=—a+k2rx
B A | -Pinhlysin: —sinx =sin(x+7) .o
. AC a b c - Cong thac bidn déi: tan.x = tan o
+ sinB= =——= 1—cos2x =>x=a+kr
e sinA sinB sinC sin® x = — * Luu ¥
+ cosB=— - binh ly cos: ) sinx=0=>x=krx
BC 2 2 2 COS2 X = w y/a
AC a” =b"+c” —2bccos A ) cosx=0=>x=—+kr
+tanB=-—— b*> =a’ +¢* —2accosB x4y x-y

AB
+ COth = E

¢’ =a’ +b’ —2abcosC

COS X +¢08 y =2¢0S Cos

X+y

. . : x-
sinx+siny= 2smTcos—y

- Dao ham:
(sinu) =u cosu

(cosu) =—u sinu

Bang va dudng tron biéu dién céc gia tri luong giac dac biét:

2 3

xlo | | Y | | | Y| 3% | 2x
HLG\| o 30° 45 60° 90" 180° 120° 270° 360°
sinx | 0 % \/% \/_% 1 0 \/% -1 0
COSX 1 0 1
tanx 0 | | 0




b) Céc tinh chat vé vecto tong:

Tong caa 2 vecto (hinh hoc)

Biéu thirc toa dd vecto tong

Do l6n vecto tong

Khi de atb=c Goi: a=(x,y); b=(x,,,) alb
1dO0: ~ - - - bl
————— c=(x,y) =V + 1’ b&
5/ e TN -
, Neéu c=a+b a
a X=X 42X, a tao véi b motgoca
Hoic 9\, _
’ . y=yt+tYy 02=32+b2_2] a a
. *Chuy: ¢
a H A — —
2 Khi ta cé: x =x, +x, a'N«b:>c:|a—b|
—c=at+b a™Mb=c=a+b
¢) Cac lwe thwong gap:
Dinh nghia Tinh chat

Lwc quén tinh

Luc ao tac dong Ién céc vat dat
trong hé quy chiéu phi quéan
tinh goi la luc quan tinh.

- Ludn nguoc chiéu voi gia toc hé quy
chiéu phi quén tinh (a).
Fq ——ma

Lwc dan hi

Luc dan hoilalycsinh ra
khi vat dan hoi bi bién dang.

- Ludn nguoc nhiéu véi ngoai luc tac dong
vao vat, c6 do 16n ti 1€ véi do cang (K) va
d6 bien dang (x) cua vat.

|Ezh| = kx
Luc do dién truong tac dong | - Chiéu cua luc phu thudc vao dau caa q:
L dién trusng vao cac, vat_ n?ang di.%n ticl} dat - TT E o g>0
trong n6 goi la luc dién truong. F,=qE=
'N E< qg<0

Luc do trai dat tac dong vao
mot vat duoc goi la trong luc

- Luén co dlem dat tai tam cua vat va
hudng veé tam trai dat.

Trong luc M
P=mg.Trongdo: g=G 5
(R+h)
Luc can tré chuyén dong cua | - Ludn nguoc chiéu voi chiéu chuyén
mot vat, tao ra boi nhiing vat | dong. C6 khuynh huéng giir vat lai bang
tiép x(c vai nd, duoc goi la luc | cach chuyén héa dong ning thanh chil yéu
Lwc ma sat ma sat. nhiét nang.

- P 16n cua lyc ti 1& véi hé sé ma sat (k)
va ap luc (N) cua vat trén bé mat tiép xdc.
F =uN

ms

Lwe ddy Acsimet

La lyc tac dong boi mot chat
lwu 1én mot vat thé nhing trong
no, khi ca hé théng nam trong
mot truong luc (trong luc hay
luc quan tinh).

- Ludén nguoc chiéu véi gia toc trong

truong (g), c6 do 16n ti 1& voi khoi

lugng riéng chét léng (D), thé tich cua

phan vat ngap trong nudc (V).
F.=-DVg

Lwc hwéong tdm

Luc (hay hop luc) tac dung vao
mot vat chuyén dong tron déu
va gy ra cho vt gia toc hudng
tam goi la lyc huong tam.

- Ludn huéng vé tdm caa duong tron, cé
phuong vubng goc vaéi van toc cua vat.

2
v

EerE



https://vi.wikipedia.org/wiki/L%E1%BB%B1c
https://vi.wikipedia.org/w/index.php?title=V%E1%BA%ADt_%C4%91%C3%A0n_h%E1%BB%93i&action=edit&redlink=1

d) Pong hoc chit diém:

P Chuyén déng P
Chuyénddng |y <nobiéndsi | Roitwdo Chuyén dong
déu Y tron déu
déu
V=ro
. v=1/2gh
Van toc v=§ v=y,+at & 2
t v=gt ((0=7=27Z'f)
_ 2
Gia toc a=0 a=-—" a=g a=Y=r@’
At r
S=—at’ +vt oA
3 0 — S=h=— t2 =r.Ax
Quang duwong S=vt S v oy ? 8 (Ao =ar)
 2a
e) Cac dinh luat bao toan
DPinh luat bao toan co ning Pinh luat bao toan dong lwong
+ Do i p=
+Dong nang: W, =lmv2 B?ng lwong: p K v
’ 2 + binh luat bao toan: p, + p, = const
+ Thé néang: ; my, +m,v, =V(m, +m,) (va cham mém)
W, = mgh (th€ nang trong truong) ‘ ' .
. my, +my, =my' +m,v', (vacham dan hoi)
W = Ekx2 (thé nang dan héi) * Luu y: Van toc cua vat sau va cham dan hoi
5 . (my—my)v, +2m,v,
+ Conang: W=W,+W, v, = o m
+ binh luat bao toan: W, + W, =W' ,+ W', b
. (m, —m,)v, +2m,,
, =
m, +m,
f) Bang gia tri trong so:
Trong so6 G M K m L n A’ p
Giatri 10° 10° 10° 10°° 10°° 107 10 10"

CAC Vi DU VA DANG BAI TAP TRONG CHUYEN DE NAM TRONG CAC FILE RIENG




B. CHUYEN PE DAO PONG CO
T) Dao dong diéu hoa:
a) Cé4c loai dao dong:

Dinh nghia Dai luwgng dac trung

La su chuyén dong cia mot vat quanh | Vi trf can bing (VTCB): O

Dao dong co AT SN e ALy
ong mot vi tri xac dinh goi la vi tri can bang.

L_a dao; dong ma sau nqhun_g khqang thoi | Vi trf can bing: O
gian bang nhau, vat trg lai vi tri cli theo ..

, o -Chuky: T
huong cii.

Dao dong tuan
hoan

La dang dao dong don gian nhat cua dao | - Vi tri can bang: O
dong tuan hoan, li do caa vat duoc biéu | - Chuky: T

thi bang ham cosin hay sin theo thoi | - Bién do: A

gian. - Li do: x

Dao dong diéu hoa

* Nhan xét: Dao dong diéu hoa chi 1a mot trong sé rat nhiéu dao dong co, va la mét trong nhing
dao dong don gian nhat trong ty nhién.

Dao dong Dao dong

tuan hoan

Dao dong
co

l l

b) Phwong trinh dao dong:

diéu hoa

Mot dao dong didu hoa cé thé dugce xem 14 hinh chiéu
ciia mot chat diém chuyén dong tron déu trén duong
tron 1én truc hoanh. Khi do: M (t= 0)

x =Acos(ot + @) ) ~
Trong do: q -A O IX A
X : Li d9, 1a d6 dich chuyén cua vat so vai VTCB
A: Bién d9, 1a khoang cach 16n nhét caa vat so véi VTCB
@: Tan sb goc
@ : Pha (goc) ban dau cua dao dong
ot + @ : Pha dao dong tai thoi diém t

¢) Chu ky, tan s, tin sb goc ciia dao dong diéu hoa:

Pinh nghia Don vi

Chu ky La khoang thoi gian dé vat thuc hién mot dao dong toan phan s(gidy)

Tan sb La sé dao dong toan phan thuc hién trong mot gidy Hz

Tan sb goc | Latoc do goc cua chat diém chuyén dong tron déu Rad/s

cu A X N WAL A g Larea o a 1
Gitra tan so, chu ky va tan so cd moi lién hé: o= 272'.? =2rf




* Luu y:

- Bién d dao dong chi phu thudc vao cach kich thich ban dau

- Qu¥ dao dao dong (L) 1a 1 doan thang: L=2A

- VTCB O la vi tri ¢6 ning luong thip nhét

- Chu ky, tan s6, tan s6 géc chi phu thudc vao cau tao cua hé dao dong
- Bién d0 chinh 1a 1i d6 cuc dai

- Méi lién hé giira tée do vong (@, ) va tbe do goc: @ = 2n£ =271, (rad]s)

<% BAITAP
+ Dang 1: Xéc dinh céc dai luong co ban trong phuong trinh dao dong diéu hoa
Vi Du
+ Dang 2: Cac phuong trinh dao dong diéu hoa dic biét
Phuwong phdp: Mot s6 dang phuong trinh dao dong dic biét thuong gap

X =x,+Acos(wt + @) x=Asin2(a)t+(p) x=Acosz(a)t+g0)

@x=§—§cos(2a)t+2(p) <:>x:§+§cos(2a)t+2go)

VTCB = _A _A
X=X, X= A X= A
Bién d¢ A A A
- b2 %
Tan so goc @ 2w 2w
Pha dao dong r+¢@ 20t +2¢ 20t +2¢@

* Luwu ¥: D6i voi cac dang phuong trinh khac ta ciing ding cong thirc bién d6i luong giac dé dua
vé dang dao dong diéu hoa.
Vi Du
BAI TAP TRAC NGHIEM
d) Van téc cia vat dao dong diéu hoa:
- Phwrong trinh van toc:

v=x'=—Awsin(ot+ @)= Aa)cos(a)t + ¢+§}

- C4c tinh chat:

+ Van téc cua vat bién thién diéu hoa cing tan sé va

sém pha 7, 5 S0 voi li do.
+ Vat chuyén dong theo chiéu am thi pha dao dong
duong va nguoc lai:

{1-'>0—>go<0 (v=0)-A

v<0—=>¢>0

|v| giam
>

+Van téc bang 0 va dbi chiéu tai bién.




+ Tai VTCB, van tc dat cyc dai (v, = Ae ) khi vat theo chidu v
duong va dat cuc tiéu (v =—Aew) khi khi vat theo chiéu am. Aw
+ Xét vé do 16n, van toc co gia tri cuc dai (v, =Aw) tai
VTCB va nhé nhit & bién (v=0). R
= Téc do cua vat giam tir VTCB ra bién va nguoc lai. -Al O A x
+ P thi biéu didn méi quan hé gitra van téc va li do 1a duong
elip. 7 j “

Vivly= ‘, + —=1

° (Aw)”

% BAITAP
+ Dang 1: Tim vén tbc tai mot thoi diém bat ky
Phuwong phdp: Ap dung cong thuc:

V= AWcos(a)r+ga+%J

+ Dang 2: Tim van t4c tai mot vi tri bat ky
Phuong phdp: St dung hé thire doc l1ap thoi gian

,
x° v
—+ =l=>v=taJA* -’

BAI TAP TRAC NGHIEM
+ Dang 3: Xac dinh van téc trung binh, tc dé trung binh (co ban)
Phwong phdp:

- Quang duong vat di dugc trong 1 chu ky la 4A, nita chu ky la 2A

- Van toc trung binh: v,, = " (phu thudc vao khoang céach gitra diém dau va diém cuoi).
t

- Téc d6 trung binh: v = Ai (S 1a quang duong vat di dugc).
4

- Sur dung truc thoi gian cho cac vi tri dac biét:
T/2

A
v

A
v
A
v

T/4 T/4

BAI TAP TRAC NGHIEM

TRAC NGHIEM TONG HQP VAN TOC
e) Gia téc cia vat dao dong diéu hoa:
- Phwong trinh gia toc:

a=v'=-Aw’ cos(wt +p) = Ao’ cos(wt + 9+ 1)

- C4c tinh chat:




+ Gia toc bién thién diéu hoa cing tan s va sém pha m so véi li do.

+ Gia tdc dat cuc dai tai bién am (a,. =Aw’)vadatcuc tiéu tai bién duong (a
+ Gia tdc ludn huéng vé VTCB va doi chiéu tai
VTCB.

+ Xét vé do 16n: Gia téc dao dong cua vat 16n nhit &
bién (la| = Aw?) vanho nhit & VTCB (a=0).

max

=—Aw’).

= Do 16n gia tdc giam khi vat di tir bién vé VTCB.  -A MQ@: =0 p aleidm A
(a,, Aa)z) a>0 O a<0 ( mm=—Aa)2)

. a T v khi vat tir bién vé VTCB

a T v khi vat tir VTCB ra bién
+ Gia téc luon nguoc dau vai li do.
+ P56 thi biéu dién mdi quan hé gitra gia toc va van téc 1a duong elip.

2 2
a

+ =1
(Aw)*  (Aw’)
+ P34 thi biéu dién mdi quan hé gitra gia toc va li d6 1a mot doan thang qua goc toa do.

Vialv=

a=-wx
a?t at
Aw?
T Aw?
Ao o |Aw > A0 A L
—Aw?|------- '
—Aw?

* Lwu y: Vi F = ma nén lyc hdi phuc ciing c6 cac tinh chat tuong ty nhu gia toc

% BAITAP
+ Dang 1: Tinh gia toc tai mot thoi diém bat ky
Phwong phdp: Ap dung cong thuc

~Aw’ cos(wt+ )

a

VIiDU: ......
+ Dang 2: Tinh gia toc tai mot vi tri bat ky
Phwong phdp: Ap dung cac cong thirc doc 1ap thoi gian

2 e P 2 . .
2t m =l gt ;= hd=—ox
(Aw)” (Aw’) A’ (Aw)
VIDU: ......

BAI TAP TRAC NGHIEM




f) Tém lwogc mdi quan hé giira li d, van téc va gia téc
e Phuong trinh dao dong:

v=ux' v
a=v'=x"
Li d9, van toc va gia toc déu 1a cac dai lugng dao dong cing ~
tan s6 adc. khac nhau vé dé léch oha. a 2
e Céac hé thuc doc lap:
- Hé thirc lién hé gitra x va v:
v\l 1‘2
) + ol =
A" (Aw)y
"
N2 v v v
Vv
= = =
AT —x
- Hé thuc lién hé gita v va a:
Vo 6!2
) + 252
(Aw)”  (Aw”)
v
v v v
a=+tJa'A* —-o"’ 22 5 a’
A= i4+‘_2 v=% |0 AT ——
@ (7] "
- Hé thuc lién hé gitra x va a:
e Sy bién d6i do 16n li o, van tc va gia toc trong 1 chu ky:
Vi tri, qua trinh di chuyén Li d§ Vin téc Gia toc
Bién |x = | | = |a = Aw*
max min max
VTCB |x| =0 |v =Aw |a =0
min max min
T bién vé VTCB Giam Ting Giam
Tu VTCB ra bién Téang Giam Téang
|.1' ‘an gidm ” "mng‘ ;‘ gidm ? agi;'im"vlmng |_\'
max > VTCB < max
|a Bién ° Bién |a
max < > max
|V min X tang ,‘G ting ’| v giam ‘X|tﬁng "a ting ’|‘ giam |V min




e D thi lién hé gitra li do, van toc va gia téc:

A A

v a z
Aw Aw?
AN M s
Al d A r Ael d Jae A A
—Aw? |------ '
_Aw _sz
DPuong elip Puong elip Doan thang

< CAC DANG BAI TAP ON TONG HQP
+ Dang 1: Viét phuong trinh dao dong

Phuwong phap:
- Phuong trinh dao dong cua i d6, van téc va gia toc:

x = Acos(wt + @)
V= Aa)cos(a)t+(0+§j

a=Aw’ cos(wt+p+7)

- Pé lap phuong trinh dao dong, ta can xéac dinh 3 dai luong A, @ Va ¢ theo cac cach sau:

Pai lwgng Phwong phap xac dinh

2 LN N ~

% a v chiéu dai quy dao
A A=_max :_m;x = _x2 +—2 = q y :
0] @ 2

max

1%
r o= A 1t g

a _a

v>0—->¢<0

chon ¢:
e {v<0—>gp>0

< N s X R S N Y-S SN ST |
Tim ¢ tir phuong trinh cosg = e sau d6 can cur vao dau cua van toc dé

* Luu ¥: Can dé y cac két qua sau dé tim A, ® va¢ nhanh hon
- Khi kéo vt ra mot doan va tha nhe thi tai do 1a bién.

- Méi lién hé gitra toc d6 vong va tdc do goc: = 27Z'A£ =2r.0, (rad | s)
t

- Gia tri ¢ tai cac vi tri dac biét:

A 1%

o (rad) 0 J_r%

0 W
i% iz% Vs

BAI TAP TRAC NGHIEM




+ Dang 2: Bai toan sir dung duong tron lugng giac
Mot sé dang toan thudng gap:

- Bai toan 1: D¢ bai cho x,,x, va yéu cu x4c dinh thoi gian vat di tir x, dén x,.

+ Budc 1: Tinh tan s goc w.
+ Budc 2: Xac dinh diém M, N sao cho hinh chiéu cua
chung trén truc hoanh la x, va x, .

+ Buéc 3: Tim goc quét « = MON bang phwong phap hinh

hoc (chu yéu dung céng thirc cos @ = i). A

1 - A A ’ — 4
+ Budc 4: Ap dung cong thac a—wr:r—é).

- Bai todn 2: D¢ bai cho x, , tim x, sau khi vat di dugc 1 khoang thoi gian Az .

+ Budc 1: Tinh tan s6 goc w.

+ Budc 2: Xac dinh M, tim N bang céch tinh goc quét
& = MON bing cong thic a = w.At

+ Buéc 3: Hinh chiéu caa N xudéng truc Ox 1a x,,x, tinh

bang cong thiic cos(¢ +a) Z%

- Bai toan 3: Dé bai cho x, , tim thoi gian Az sau khi vat di dugc quang duong S.
Phuong phap:

+ Budc 1: Tinh tan sé goc w.
+ Buéc 2: Xac dinh x, nho vao quang duong vat di.
+ Budc 3: Xac dinh M,N tr v, va x, .

+ Budc 4: Xac dinh goc quét a = MON bang phuong phap
hinh hoc.

+ Budc 5: Ap dung cbng thirc & = w.At = At = %)

* Nhan xét:
Le o pn . N A N A , X
- Dol véi dang toan nay ta luén dung 2 cong thuc: cosp=—va o =w.At .
- Trong cac bai toan ludn can xéac dinh cac vi tri dau va cudi x, va x, dé giai quyét yéu cau cua

dé bai.

10



*Lwu v:

- C6 khé nhiéu bai toan duoc giai bang phuong phap dudng tron lwong giac nhu:
+ Tinh téc d6 trung binh
+ Tim quing dudng dai nhat, ngan nhat trong khoang thoi gian cho trudc.
+ Xac dinh khoang thoi gian dé d6 1on 1i d6, van téc, gia tdc khong vuot qua gid tri cho trudc.
Cac dang toadn nay s& lan luot dugc duoc trinh bay trong cac phan sau.
- Thong thuong, cac dé bai thuong cho x,,x, co gia tri dac biét nén rat can thiét dé ap dung luot
d6 dudng tron luong giac lién hé gitra cac vi tri dic biét va goc quay twong (ng:

1
1
1
1
1
1
1
|
1
| g
1 1
1 1
1 1
1 1
| - |
| 3 /3 |
! T/, !
1 1
1 1
I —AV3 —AV2 A o A AVZ2 AV3 !
T2 T2 0 » 2 2
-A ! : 1 M Py } t : A
| |
1 1
T
1 - » - » 1
< N e . |
I <« » € » 1
T T
e /s > < /6 g
i T/4 T/4 i

ViDU:...
BAI TAP TRAC NGHIEM

+ Dang 3: Sur dung phuong trinh elip (hé thuce doc 1ap)

Phuwong phdp:
- Bat ky 2 dai lugng nao hodc 2 thoi diém nao caa cung 1 dai lugng & trang thai vudng pha nhau
thi 2 dai lwong d6 lién quan véi nhau theo phuong trinh elip. Néu goi 2 dai luong d6 la a va b, ta
c6 phuong trinh elip:

a’ b’
@ P

max max

11




-~ - 2 2 - 2 2 . 2 2
Vidu:va:x—er—z:l;vLa: 4 -+ a“:lhoéc Ly, =>"5+23=1...
A" (Aw) (Aw)” (Aw") A" A

- Tir phuong trinh elip ta rat ra cac dai luong can tinh.

BAI TAP TRAC NGHIEM
TRAC NGHIEM TONG HQP DANG 1,2 VA 3
+ Dang 4: Xac dinh thoi diém t vat qua li do x, cho trudc lan thi N.
Phwong phdp:
- Cach 1: Giai phuong trinh lugng giac x, = Acos(wt+@) =t =...
* Luu y: Cac gia tri k trong nghiém t duoc chon sao chot > 0.
- Cach 2: Str dung duong tron lugng giac.

+ Budc 1: Tinh chu ky T.
+ Budc 2:Tinh khoang thoi gian 7, vat di tr x, toi x, (twong N

ung tu M téi N) va khoang thoi gian ¢, vat di tr N téi T sau

khi khi x4c dinh vj tri ban dau (x,) va vi tri can qua (x, ).

a . (44
tl:/,rlz /
0] @

+ Buéc 3:

e NéuNIé: = Kétqua:t=nT+t, {

o NéuN chin:= Két qua: t=nT +t, +1, [H=M]

* Luu y:
-Néu x, = v, ta dé dang tim dugc két qua khi phan tich duong tron lugng giac.

BAI TAP TRAC NGHIEM

+ Dang 5: Xac dinh thoi diém t vat qua li o x, cho trudc lan thir N theo chiéu xac dinh.

Phuwong phap:
- Cach 1: Dung phuong trinh lwong giac
t, =

+ Budc 1: Giai phuong trinh lwong giac: x, = Acos(at + @) :>{
L=

+ Budc 2: Thé lan lugt #,va 1, vao phuong trinh van téc dé xac dinh chiéu= ¢ =...

- Céach 2: Str dung duong tron lugng giac.

Gia sir dé bai yéu cau tinh t biét rang vat qua x, theo chiéu

duong. M (t=0)
+ Budc 1: Tinh chu ky T.

+ Buéc 2: Xac dinh 2 vi tri x,, x, va diém M,N tuong (ing ciia

ching trén dudng tron. DI voi diém N, néu dé bai cho theo
chiéu duong thi diém N nam dudi va nguoc lai.

+ Budc 3: Tim thoi gian ¢ vat di tr M toi N: 7, = ‘V
(0]

+ Budc 4: Suy ra két qua: r=(N - DT +1,




BAI TAP TRAC NGHIEM
+ Dang 6: Xac dinh quang duong vat di duoc trong khoang thoi gian Arké tir vi tri ban dau.
> Kién thac can nho:
- Quang duong vat di duoc trong 1 chu ky: S,, =4A

- Quang duong vat di duoc trong 1/2 chu ky: Syr =2A
2
- Trong 1/4 chu ky, néu vi tri ban dau caa vat & bién hoic VTCB thi: SyT =A
4

Phuong phdp:
+Buéc 1: Tinhchuky T

, At
+ Budc 2: Tinh: ?z n,m

Néy | 7= 0= Két qua: S=ndA
e N¢
m=5=Kétqua: S =nd4A+2A=2A12n+1)

. |m=0 e At t'

e N¢éu ,tabieudién —=n+—=Ar=nT +t'
m#5 T T

+ Budc 3: Dung phuong phap dudng tron luong giac dé tinh

quang duong S’ vat di dugc trong thoi gian t ké tir vi tri ban

dau (sau n chu ky, vat tré lai vi tri cii).

+ Budc 4: Suy rakét qua: S=ndA+S'

BAI TAP TRAC NGHIEM
+ Dang 7: Xac dinh s6 1an N vat qua li d6 x, cho truéc trong khoang thoi gian Az

Phwong phdp: Xét truong hop vi tri ban dau X, # X,

+ Budc 1: Tim tan s6 g6c @, chuky T
. At
+ Budc 2: Tinh: E n,m

e Néu m=0= Kétqui: N =2n

. o e A t ,
e Néum=0,tabiéudién —=n+—=>Ar=nT +1t
T T -A

+ Buéc 3: Dung phuong phap dudng tron luong giac dé
tinh #,va t,:

Trong d6: - 1, 1a thoi gian ngan nhat vat di tir vi tri dau

T
tién (.x,) toi x, trong 1 chu Ky.
- 1, la thoi gian dai nhat vat di tir vi tri dau tién (x,) téi x, trong 1 chu ky.
+ Budc 4: So sanh:
o Néut'>t,= Kétqui: N=2n+2
o Néur <t'<t, = Kétqua: N=2n+1

o Néut'<t, = Kétqui: N =2n
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* Luu y: Khi x, ¢ bién thi ta [am nhu sau:

+ Budc 1: Tim tin sé goc @, chuky T
. At
+ Buéc 2: Tinh: —=n,m
T t

e Néum=0= Kétqua: N=n

Xq =- A
e Néu m =0, tabiéu dién %=11+%:>Ar=nT+r' ’ © i
+ Budc 3: Dung phuong phap dudng tron luong giac dé tinh t,
la khoang thoi gian vat di tir vi tri ban dau dén x, trong 1 chu ky.
+ Buéc 4: So sanh
e Néur'>t = Kétqua: N=n+l1

e Néur'<t, = Kétqua: N=n

VIiDU:...
BAI TAP TRAC NGHIEM
+ Dang 8: Tinh quang dudng dai nhat va ngan nhat trong khoang thoi gian Ar
Trong khoang thoi gian Ar, quang duong dai nhét vat di dwoc khi di chuyén xung quang
VTCB va quing dudng ngan nhat vat di duoc khi di chuyén xung quanh bién.

Phwong phdp:
» Truong hop 1: At <§

+ Buéc 1: Tinh goc quét « trong khoang thoi gian Ar:
o = ot
+ Buéc 2:
Quing dwong dai nhat Quing dwong ngin nhat

Spue = |t —x,| = 24sin (“j S =8+, = 2/{1 —cos[gﬂ
’ 2 : 2

BAI TAP TRAC NGHIEM
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»  Truong hop 2: At >§

+ Budc 1: Tinh tn s6 g6c @ va chu ky T.

+ Bugc 2: Biéu dién AI,=n+f—:> Ar=nz+r'
T/ T/ 2
/2 /2

=S5=n2A+S'
. .. T
S’ 1a quang duong vat di dugc trong khoang thoi gian t’, va ltc nay ¢' < 3

+ Budc 3: Xac dinh quing duong 16n nhét va ngan nhat ma vat di duoc trong khoang thoi
gian t’ theo cach lam nhu trén.

s =2Asin[a2 ] S, = n.2A+2Asin{0; J
= la'=aot)
o o
S’ =2A| 1-cos Spin =N-2A+2A| 1—cos| —
2 2
ViDU:.....

BAI TAP TRAC NGHIEM
+ Dang 9: Tim téc do, van tc trung binh bang phuong phap dudng tron lugng giac
Phuwong phap:

|x2 —x1|

+Van téc trung binh: v, = A
t

+ Téc do trung binh: v = S
At

Str dung duong tron luong giac dé xac dinh X, X,,S va At

BAI TAP TRAC NGHIEM

TRAC NGHIEM TONG HQP 9 DANG
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I1) CON LAC LO XO
a) Pic diém caa hé dao ddng con lic 10 xo (CLLX) niam ngang:

=

e Ciu tao: CLLX ndam ngang gém mot vat nho ¢ khdi lwong k
m duoc gin vao dau cua 1o xo cd d6 cang k va cé khdi luong
khong dang ké, dau kia cua 10 xo duoc giir ¢ dinh.

e Tinh chit: p

- Phuong trinh dao dong: Vat dao dong dudi tc dung cua luc dan hoi
x = Acos(wt + @) -

k F=0
= £3]F—27r n
Trong do: \'m B k *

VTCB O 6 vi tri 10 xo khong bién dang
- Lyc dan hoi ludn hudng vé vi tri 10 xo khong bién dang:

{F,,,, ti & véi do cing va li do

F, khong phu thudc vao khoi lugng cua vit :
- Lyc dan hdi ciing 1a lyc hdi phuc (d6i véi CLLX nam !
ngang)

*Luuy:

+ Lyc dan hoéi co xu hudng dua vat vé vi tri 10 xo
khdng bién dang E
+ Luc hdi phuc (hay luc kéo vé) tao ra gia toc, 1am cho

—

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
m
N

vat dao dong, thuong la hop luc va c6 xu hudng dua vat : P .

Vé VTCB :lFlgiém F‘:ZO Lplgié .X;

- Luc héi phuc 6 cac tinh chat nhu gia toc cia vat: (F ) -A4F—O>O<—>A(me)
> F<0

+ Dao dong diéu hoa ciing tan sé nhung nguoc pha so véi 1i o
+Poi chiéu & VTCB, ludn huéng vé VTCB.

+ Tai bién duong: F,, =—kA ;taibiénam: F,_=kA

min

|F| =kAKkhi vat & bién
|F| =0 khi vat & VTCB

+ Xét vé do lon: {

+ P06 16n cua lyc giam dan tir bién vé VTCB

< BAITAP:
+ Dang 1: Xac dinh cac dai lwong co ban trong dao dong diéu hoa: A,w,x,v,a,L_ L . ,F_F

‘max > ~min®" max®" min***

Phwong phdp: Céc kién thtc can nim

sz [k / 1 At .
- Tan so goc, chu ky dao dong: o =,|—, T =2r % ZW (N l1a s6 chu ky dao dong trong Az )
m

. IF| =kA (F_=kA
_ CI.IC tr1 Cﬁa II.IC: max ; max
‘F _— Fmin= -kA
A L =l TA I = o+ i C LA s A s
- Chiéu dai lo xo: { ™ =<0 2 (o lachiéu dai ty nhién cua I0 xo)
min - IO B A [min - ] S [mm(
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BAI TAP TRAC NGHIEM
+ Dang 2: Su phu thudc caa chu ky, tin sd, tan sé gc vao khdi lugng m
Phuong phdp:

Tur cdng thic tinh chu ky: T = 27:\/; ta rat ra mot sé két luan sau:

- Khi tang hoic giam khdi luong cua vat 18n n 1an thi chu ky ting hodc giam /n 1an.
- Goi Ty, T, T lan luot 1a chu ky khi vat ¢é khéi luong 1a my,m, va m = my+m,. Khi dé:

s

— +f2
«[a) +a)

- Goi Ty, T, T lan luot 1a chu ky khi vat ¢ khéi luong 1a my,m, va m = m;-m,. Khi do:

T=|T'+T, =

AL

2 2
T= \TE—T;\: ‘fl fz‘

\wl wf\

VIDU:...
BAI TAP TRAC NGHIEM
+ Dang 3: Cit, ghép 10 xo
Phwong phdp:

- b6 cung k ti 1& nghich véi chiéu dai caa 10 xo. Khi cat 16 xo ¢6 chiéu dai ban dau ly , do cang ko
thanh nhiéu doan khac nhau, ta co:

Ly=0+1+...
koly =kl =k, =...

- Goi ky 1a d6 cting cuia 10 X0 thir nhét, ko 14 6 cang cua 10 xo thir 2 va k 1a do cang cua hé 10 xo
duogc ghép tir 2 16 xo do.
+ Ghép ndi tiép:

T = T2+T2

. Emmmwommm@
k ko k f: flfz
V£

+ Ghép song song:

k=k +k = x/ +T2
fNR+8

+ Ghép dbi xing:
k =k +k,
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BAI TAP TRAC NGHIEM
b) Nang luwong trong CLLX:

- Pong nang: W, = ;mvz = ;mszz sin’ (@t + @)

-Thénang: W = %kxz = %kAz cos’ (@t + @)
1 2 2
W(, = Ema)“A'
-Conang: W=W +W, = 1 = const
W =—kA®

* C4c tinh chét quan trong:

+ Trong mot chu ky, khi dong nang giam thi thé niang ting va nguoc lai, nhung tong cia ching

khong ddi va bang co ning.

+ Co nang ti I¢ binh phuong vai bién dg, ti 1€ vai do

ctrng k va khong phu thudc vao khéi luong.

+ Pong nang va thé ning bién d6i véi chu ky bang %

chu ky dao dong cua li do. N
{W =W, tai VTCB

+

\\\\\\

W =W, taibién

max

+ Trong mot chu Ky ¢6 4 lan dong niang bang thé ning,

Vi trf tai @6 14 x =+~ va khoang thoi gian lién tiép gita 2 1an W, =W Ia Ar=%.

V2
+ Lido cuavatkhi W, =nW : x == A ,
n+l
% BAITAP
VI DU.:....

BAI TAP TRAC NGHIEM
¢) Tong hop kién thirc vé CLLX nam ngang:

- Tan sb goc cua dao dong: @ = \F:T 2 \F:f—(
2 \Nm

- Lyc dan hdi dong vai trd 1a Iyc hdi phuc (luc kéo vé): F =—
- Tinh chat cua luc hdi phuc:

+ Déi chiéu tai VTCB, luén huéng vé VTCB
+ F_. =—kA (tai bién duong), F, = kA (tai bién am)

+ |F|_=kA (tai bién), |F| =0 (tai VTCB)

+ F T v khi vat di tir bién vé VTCB, F T v khi vat di tit VTCB ra bién.

1,
W, =—mao° A
max 2

-Conang: W=W +W, = ] = const
W, =—kA®
2

Tmax




-Khi W, =nW, = x ==

n+1'

Arz%.

- Chu ky cua dong ning va thé nang bang % chu ky dao dong cua 1i do.
- Khi khdng c6 ma sat, luc can, co nang bao toan va ti 1€ vai do cung K, ti I¢ véi binh phuong
bién d6 va khong phu thudc vao khéi lwong cua vat.

V2

- Do cang ciia 10 xo ti 1¢ nghich véi chidu dai cua né: kl, = ki, =k, =

7 A \ . , A N \ = - . X - A e
-Trong 1 chuky cé 4 lan W, =W vatai d6: x =+—. Khoang thoi gian gitra 2 lan lién tiep

- Ghép lo xo:
Noi tiép Song song Doi xirng
111 T=\I+T;] I __Ah
PRyl l it ke =k, +k, = VAL | k=k +k, = I'+T;
I 2 N e N 2 2
\;‘f]z +f22 f = f]H +f22 f = f[u +fzu
- Trong mét chu ky, thoi gian 10 xo gi&n va nén bang nhau.
- Chiéu dai 16 xo trong qué trinh dao dong:
Chiéu dai lén nhat | Chiéu dai nhé nhat | Chiéu dai tw nhién Pham vi thay doi
[mm\ = ]0 + A ]mi” = ]0 — A |l = (lnmx +]min% [mm = ] < llmx

BAI TAP TRAC NGHIEM
d) CLLX nam thing dang:
e Ciu tao: CLLX niam thang dang gom 1 vat nho c6 khdi luong m duoc
gan vao dau cua 10 xo c¢6 d6 cing k, dau con lai cua 10 xo dugc treovao 1 &
diém co dinh,

e CAc tinh chit:

- O VTCB, 16 xo gian ra 1 doan (Hinh A): A, —g = gj
>’
B
- Tan s6 goc cua dao dong: o = \/7 H
- Cac dac diém vé chiéu dai cua 10 xo: o
+1 =l +Al+A
[mm [ + Al — ?lgiénmin
+/ max +[mm/ Ali Fdh AZOI A
+ Do gidn cua 16 xo (Hinh B): Of Algianmax
A[m'u\ = AIO + A . =4 A
) = Lo xo luén gidn P
A[min = AIIIO - A (A < Alﬂ) VX
+ Do nén cua lo xo (khi A > Al) (Hinh C): Hinh A Hinh B
A[m'nmax = A - A!(J

Qua trinh 10 xo gidn va nén trong mot chu ky duoc thé hién trong hinh D
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- Cac dic diém vé luc:
+ Lyc tac dung 1én diém treo 1 luc dan hoi
F, = kAl (Al 1a d bién dang cua 10 xo)
+ Luc dan hoi cuc dai:

F,  =k(Al+A)
+ Lyc dan hoi cuc tiéu:
{FM“ = k(Al,— A) (khi A < Al)

F, ... =0 (khi A>Al) Algiznmax
+ Luc nén cuc dai:
nenmax = k(A 7A]0) (khi A > Alo) A'
t v
+ Luc hdi phuc: X
el Hinh C Hinh D
‘F}w| = ]O( = ]?a'h - P‘

* Lwu y: D6i voi CLLX nam thang dang, lyc dan hoi khdng phai 1a lec hoi phuc. Lyc hdi phuc 1a
hop luc cua lyc dan hdi va trong lyc.

<% BAITAP
+ Dang 1: Xéc dinh céc dai lugng co ban: A, o, AL, T, W, W....
Phwong phdp: Chil'y c4c van dé sau

- Néu kéo 10 xo xudng dudi (hoac nang 1én) mot doan roi tha nhe thi tai d6 1a bién.
- Néu kéo 10 xo xudng dudi (hoac nang 1én) mot doan rdi truyén cho né van tée ban dau nao dé thi
tai do 1a li do Xo. Khi d6 ta dung hé thie doc lap dé xéac dinh A.

2 vV

A=, ]x"+—
e
- P gidn ban dau cua 16 xo:
Al =T858
k o
- Tan s goc:
_ |8 _ |k
Al, m
VI DU.....

BAI TAP TRAC NGHIEM
+ Dang 2: Tim d bién dang, chiéu dai cua 16 xo trong qua trinh dao dong
Phuong phdp: Str dung c&c cong thuc

- Chiéu dai I6n nhat (khi vat & vi tri thap nhat): I =1+ Al +A
- Chiéu dai nho nhét (khi vat o vi tri cao nhat): /. =1, +Al—- A

- Chiéu dai cua 16 xo ¢ VTCB: loy = (’ + ’min%

- Chiéu dai cua lo xo & 1i do x: I, =1, + Al, + x
Al =Al+A

Al =Al,—A (A<AL)

min

- D6 gidn cuc dai va cuc tiéu:{

VIDU:... .
- b%[r{en cuc dal: Al =A-Al

nenmax 0

N
D




BAI TAP TRAC NGHIEM
+ Dang 3: Bai toan tim lyc
Phuong phdp:

- Lyc héi phuc:
|F}ip = k'\- = |F:.’fi - P|
- Lyc dan hoi tai 1 vi tri bat ky:

{F{m >0 (luc kéo) F..

F, =k(Al,+x): ] nénmax

F,, <0 (luc day) Fihmin

- Luc dan héi cuc dai: «— Fgp =0
F e = K(Al+ A)

- Lyc dan hoi cyc tiéu: Fanmax

0 (khi A > Al) 4 Fanmax

dmin [k(mo — A) (khi A < Al) v, .

- Lyc nén cyc dai: "

F e = k(A= Aly) (khi A > Al) Hinh A (A< Aly) Hinh B(A > Al,)

* Lwu y: Lyc tc dung 1én diém treo caa 10 xo 1 lyc dan hoi

VIDU:...
BAI TAP TRAC NGHIEM
+ Dang 4: Tim thoi gian, quang duong... 10 xo gidn nén
Phwong php:

- Néu A < Al thi 1o xo gin trong ca chu ky.
- Néu A>Al,, si dung duong tron luong gidc dé xac
dinh thoi gian, quang duong... 10 xo gidn hoac nén.

BAI TAP TRAC NGHIEM
TRAC NGHIEM TONG HQP
e) Con lic 16 xo nam nghiéng

e Céu tao: CLLX niam nghiéng gom mot vat nho co
khdi lwong m duoc gén vao dau cia 10 xo co do cung k
va ¢ khéi luong khong dang ké, dau kia cua 10 xo
dugc gitr ¢ dinh trén mat phiang nghiéng so Voi
phuong ngang mot goc « .
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e CAc tinh chit:

Theo hinh bén, c6 2 luc tac dong vao vat m theo
phuong dao dong (Ox) I luc thanh phan (F ) va luc
dan hoi (F,, ). Trong do:

F =Psina

Xét mot cach nhin khéc, ta ¢é thé xem CLLX nam
nghiéng giéng nhu CLLX nam thing dung c6 trong
luc tac dung lénvatla P'=F = g'=gsina.

— Diéu nay dong nghia cho phép ta co thé 4p dung tat ca cac cong thuc, tinh chét cuia CLLX
nam thang ding cho CLLX nam nghiéng, trong d6 thay g =g
Vi du: Do gian cua 10 xo tai VTCB

+ CLLX nam thang dtng: A/, = % =4

— CLLX nam nghiéng: A/, = mgima _gsina
i e

% BAI TAP:
BAI TAP TRAC NGHIEM
TRAC NGHIEM TONG HQP
f) Cac dang toan khéac (néng cao):
+ Dang 1: Tim diéu kién dé hé ban dau dao dong diéu hoa
Phuwong phdp: Xét mot s bai toan thuong gap
= Dao dong theo phwong thang ding

+ Bai toan 1: bat vat m; 1én vat m; trong hé dao déng

Pé m, luén nam yén trén m; trong qua trinh dao dong thi x
gia tdc cuia hé vat khong duoc vuot qué g, khi do: I:L: . __I Ao
g
a <goo’A<g= A<= m 4

max g g a)Z m]::_‘_,_‘_,.l_____.o
m, +m
< 1 2

= As k S 0—Amax
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+ Bai toan 2: Hai dau 16 xo duoc gan vao 2 vt

D¢ my luén nam yén trén mat san trong qua trinh dao dong thi
luc kéo 1én ctia 10 xo khong duoc vuot qua trong luong ctiia my.

Ta co:
eromax < ng

Ma: F

keo max

:Asw

—K(A-Al)= k(A—Mj=kA—rThg

g

k

* Dao dong theo phuong nam ngang

+ Bai to4n 3: VVat m, nam trén vat my trong hé dao dong
Hé s6 ma sat gilta vat my vamy 1a g, bd qua ma sat gitra m; va mat san. Pé m, khong truot 1én

trén m; trong qua trinh dao dong thi lyc quan tinh cuc dai tac dung 1én m; phai nho hon lyc ma

sat gilta m; va my:

thmax < F <:>mama>< S,lelg % m, ml"ﬁ_p'_: thmax
< —
< 0’ A< ug ml—b o
T 1 T
oAt —0 o—»
a) A 0] Apa *
m +m
= A<u—t—2g
k
VI DU:...

BAI TAP TRAC NGHIEM

+ Dang 2: Con lic 10 xo chiu thém tac dung cua ngoai luc

Duéi tac dung cua lyc la (luc quan tinh, luc dién truong, luc diy Acsimet...), hé dao dong s&
thay d6i mot sb tinh chat nhu: VTCB, luc hdi phuc, ning luong dao dong...Tuy nhién, vi ban
chat caa hé dao dong khong d6i nén chu ky, tan sé hay tan sb goc cua vat khong thay doi.

Phwong phap:

- Vi tri can bang méi:

o Péi véi con it 16 xo nim ngang:

- Dudi tac dung cua lyc F, vi tri can bang O ﬁ
dich Chuyen theo phuwong F t6i O'.

»

F,=F=ky=F=x,=
0‘_F’0'
x ="/

=V

o Poi véi con lit 10 xo nam thang dieng: Goi O; va O, 14 VTCB méi
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+ Truwong hop 1: F <P 7
Tai VTCB méi ta co:
- Khi F cling chiéu véi P
F,=P+F=kAl=mg+F

:>AI=E+E
k k

<

)[01019101010101010

T

=Al, +x,

o
A(’-:
N =
SX0000000000
i A

L

=

- Khi F ngugc chidu véi P
F,=P-F=kAl=mg-F
k &k

=Al, —x,

* Tém lai: Vi tri can bang méi ludn nam dudi vi tri 10 xo khéng bién dang, cach vi tri can
M A A F M ,: . s A N A =GN = A Lt A
bang ban dau mot doan x, = e Nam dudi vi tri cdn bang ban dau khi P cung chiéu véi F va

nguoc lai.

+ Trwong hop 2: F <P
Xét khi F nguoc chidu véi P. Tai VTCB mdi ta co:
F,=F-P=kx,=F-mg

F m
SN
F

.

= Vi tri can bang mai nam trén vi tri 10 xo khong
S X \ PR R F
bien dang va cach vi tri nay mét doan x, = —— A/,
k

* Luu y: Khi F cling chiéu véi P, do dich chuyén
VTCB tir O xuéng O, c6 két qua nhu truong hop
F<P

VI DU:...
BAI TAP TRAC NGHIEM
+ Dang 3: Giir ¢6 dinh mét vj tri trén 10 xo khi con lic dao dong

Phuwong phdp:

Khi con lic 10 xo dang dao dong véi chiéu dai R l_O _____ .
luc d6 1a AB, 1i d§ Xo va bi giit lai tai diém C (xem M/_mm_o
hinh), ta co: 4 , ' ;




Li dd (x1) va chiéu dai tw | D9 ciing (ka) ciia con lic Vi tri can bang cia 10 xo
nhién méi (1;) cha con lac [0 X0 méii mai cach O mgt doan
Lk, =1k
b _X _AB 11IOOAB l,-CO
o0 _To "7 X = |-
, x BC =k =Lk, = ——k, .
L ° BC

VIiDU: ...

Phwong phap:
- Kién thtrc cii cAn nidm:

BAI TAP TRAC NGHIEM
+ Dang 4: Bai toan lién quan téi va cham

Va cham mém

Va cham dan hoi

Khai niém

La va cham khong dan hoi, sau va
cham hai vat gan chat vao nhau
va chuyén dong cing vai van téc
gidng nhau.

LA va cham xuit hién khi hai vt
chuyén dong cing phuong, sau va
cham hai vat bi bién dang dan hoi
trong khoang thoi gian rat ngan,
sau d6 vat lay lai hinh dang ban
dau va tiép tuc chuyén dong tach
roi nhau.

Van téc sau va cham

" (ml _ mz)Vl +2m,V,

V.
1
v = MuYy + Moy m, +m,
m +m, V- (m, —m)v, +2myv,
? m, +m,

- Su thay ddi chu ky va VTCB cua dao dong sau va cham. Xét vat dao dong cd khdi lugng my

Va cham mém

. . . Va cham dan hbi
CLLX nam ngang CLLX nam thang dirng
A N A A= ng A~ 2
bj doi VTCB Khong doi Xy = o Khong doi
Chu ky T =27, |M t M, T =27 M t il Khong dbi
VI DU:

BAI TAP TRAC NGHIEM
+ Dang 5: Bai toan h¢ 2 vat
Hé gém hai vat m; va m, dugc dit canh hodc gan chat véi nhau hay ndi véi nhau bang soi day
manh khong dén. Bai toan thuong khao sét van dé khi hé dang dao dong thi vat khong gan vai 10
X0 bi tach ra khoi hé.
Phuwong phdp:
- C4c kién thue can nho:

Chuyén dgng thang

Chuyén dgng deu bién dai dau Roi tw do
. S v=12gh
Van toc v=— v=y,+at &
t v=_gt
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Gia téc a=0 a=v;:° a=g
I,
Szaat +V,t
Quang duong S=vt . S=h=—gt’
gV ™%
2a

- P6i v6i hé CLLX nam thang dang, khi vat bi tach khoi hé dao dong thi chu ky va VTCB sé& ¢6

su thay d6i. Cuy thé:

Chu ky VTCB
Truéc khi vat bj tach T=2x /’”1 Zmz Al = (m, +ka )8
Sau khi vat bij tach T=2x ’% Al = %

VI DU:...

BAI TAP TRAC NGHIEM

TRAC NGHIEM TONG HQP NANG CAO
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I11) CON LAC PON (CLD)

a) Pic diém:

e Ciu tao: CLD gom mot vat nho, khéi luong m treo ¢ dau caa mot
soi day khong gién, khdi lvong khong dang ké va cé chiéu dai 1. Pau
con lai cua soi diy dugc treo tai mot diém cd dinh.

b) Céc tinh chat: m

- Phwong trinh dao dong: Khi bién d6 goc «,da nho (e, <10 ) thi vat s& dao dong diéu hoa

trén cung c6 do dai 25, .

§=35, cos(a)H-qJ)

Vi s =al = a =a,cos(ot+ @)

Trong do: (z)=\/%:>T:2:r\/z
8

* Nhéan xét: Chu ky dao dong cia CLD phu Se So

thuoc vao nhiét do , vi tri dia li, chiéu cao va

chiéu sau, khong phu thudc vao khdi luong cua _
Py

- Céc tinh chat vé luc:
+ Thanh phan lyc P cua P dong vai tro 1a luc hdi phuc (luc kéo
vé), c6 phuong vudng gdc véi quy dao chuyén dong cua vat.

—Psina =—mgsina (khi & >10°)
P', —

—-mga = fmg}i =—mo’s (khi 2 <10)

+ Hop luc cua luc cang day T va P, la luc hudng tam F,

ht 1

c6 tac dung giir cho vat chuyén
dong trén cung tron.

F

ht

=T-P =ma,, = Tai bién: T =P, = Pcosa, (vi 6 bién a,, =0)
T,. =mg(3—2cosq,)(Khivat & VICB)
T

min

T'=mg(B3cosa—2cosa,) = ) _
=mgcosa, (Khl vat o blén)

*Luuy:
+Khia <10" , T=mg(1-1,5¢* +a,*)
+ Lyc tac dung 1én diém treo cua con lic 12 lyc cang day T

- Céc tinh chét vé vén téc va gia toc:

= [2gl(1—cosay) (& VTCB)

=0 (6 bien)

|

J2¢l(cosar —cosat,) = { (khi & >107)

b

min

+ ‘v|=

gl(a,’ —a*) (khi @ <10°)

+ Gia tdc cua vat I gia téc tong hop cua gia téc hudng tam va gia toc tiép tuyén

N

v

a, =— - - 9 B
ht bY _ 2 2
/ via, La, =a=.la, +a,

a, =gsina
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* Luu y: Khi o <10 ta c6 thé xem nhu vat dao dong trén doan thang va khdng cé gia toc

hudng tam.
+ Céc hé thirc doc lap:
sLlv vila v.lF alls
2
Sz ‘1’2 CZ: L} \’2 CI: \'2 Er,.,,
2+,2 3 3 =1 2 + 2=1 2 t— =1 a=—@
0 ) max a(] v max v max amﬂx ) max hpmax

* Luwu y: Hai dai lugng s va x tuong dwong nhau nén ta dwgc phép ap dung tat ca cac cong
thirc trong CLLX cho CLD bang cach thay x — 5.

% BAI TAP:

+ Dang 1: X4c dinh céc dai lugng co ban trong phuong trinh dao dong 1i d9: ¢, S, @, T, ...

Phwong phap: Luu y cac cong thuc sau:

S:al;a):\/g;T:27z' i;f:i\/g
) g 27 \'1

VIDU:...

BAI TAP TRAC NGHIEM

+ Dang 2: Viét phuong trinh dao dong

Phuwong phdp: Ta can xac dinh cac dai lugng sau: S, a,, @,

Dai lwgng

Phwong phap xac dinh

S(),ao S _alS =

2

N
s+—:

a Chiéu dai quy dao cung

max

@ 2

a
) :——27Z'f \/7 — max
\/SZ s S,

+ Budc 1: Tinh ¢ thdng qua cdng thac: cos g = S
S &
1) + Budc 2: Can ctr vao dau caa v dé chon ¢
v<0=¢p>0
{v >0=¢<0

VIiDU:...

BAI TAP TRAC NGHIEM
+ Dang 3: CLD c6 chiéu dai thay doi (cat,nbi):

Phuwong phap:

+ Goi [,T;;1

';1,,T, lan luot Ia chiéu dai va chu ky ctia 2 CLD khac nhau. Khi do:

Chu ky (T) ciia CLD ¢6 chiéu dai /=1 +1,

Chu ky (T) ciia CLD ¢6 chiéu dai /=|l, -1,

T =T} +T}

T = ‘le_Tzz‘

+ Goi I,,T, 1a chiéu dai, chu ky ban dau cia con lac. Khi thay d6i chiéu dai con lac I'=1],+Al,

T
taco: |5 ="L=—2
T I" I'tAl
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BAI TAP TRAC NGHIEM
TRAC NGHIEM TONG HQP 3 DANG:1,2,3
+ Dang 4: Chu ky CLD phu thudc vao do cao, d6 sdu va vi tri dia li.
Phuong phdp:

Chu ky con Iic é noi ¢é gia tdc trong Ton |l
truwong g g
. M _
Gia toc trong truong g=G T (G=6,674.10""; R = 6400 (km))
4 h by ‘ z - - A
Chu ky con lac khi dwa 1én d9 cao h T'=T, (1 +Ej (T, la chu ky con lac tai mat dat)
. v . Je A , 1d
Chu ky con lac khi dwa xuong d¢ sau d T'=T, 1+§E
VIDU:...

BAI TAP TRAC NGHIEM
+ Dang 5: Tim van téc, gia téc va luc cang day

Phwong phdp: Ap dung cac cong thirc lién quan dén van tbc, gia téc va luc cang day

7
tv= Soa)cos(a)t+(p+5)

o fcr_ 2
Nhémcong | © V=@ Sy —s

thirc tinh v =\2gl(1~cosa,)(§ VICB) :
van toc \/2gl(cosa—cos ) =4 (khi ¢ >10)
+ = .. =0 (¢ bién)

gl(a) —a) (khi 2 <10)
2
Nhom cong v

; a, =— LT [

thl,l’C tinh gla 4 l Vi aht ‘L art =a= aht2 + aht2
toc a, = gSiIlOl
F,=T—-P =ma,, = Taibién: T =P, = Pcosa, (vi 6 bién q,, =0)

Nhom cong
thac tinh O
lwe ciing day | [T =mg(1-1,5" +¢,") (khi 2 <10)

T =mg(3cosa—2cosa,) :>{

* |_yC tac dung Ién diém treo cua con ldc 14 lwc cang day T

T, =mg(3—2cosa,)(Khi vat & VICB)

T . =mgcosa, (Khi vat ¢ bién)

(khi & >10)

BAI TAP TRAC NGHIEM
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+ Dang 6: Su phu thuoc chu ky CLD vao nhiét do
Phuong phdp:

Goi a lahg sb gidn na vi nhiét. Gia sir ban dau con lac c6 chiéu dai /, va dang & nhiét do ¢, ,
sau khi thay ddi nhiét do sang ¢, thi ta co:

- Chiéu dai con lac khi & nhigt do t: | 1, =1, +La(t, —t,) =1,(1+cAt)

T, = 27[\/E

g

T'—2g /Il(1+aAt)
g

T—: |—2 =1+ At z1+laAt
TO Il 2

- Chu ky cua con lic khi ¢ nhiét d6 t;:

- Chu ky cua con lic khi ¢ nhiét do t; :

= Ti sb chu ky:

* Chay:
Khi dwa CLD Ién d§ cao h c6 nhi¢t dg thay | Khi dwa CLD xudng dj sau d c6 nhi¢t df
doi khong doi
L=1+ﬁ+laAt:>£=£+laAt l:1+li+lo¢At:>£:l £+aAt
T, R 2 T, R 2 T, 2R 2 . 2 R

VIDU:...
BAI TAP TRAC NGHIEM
+ Dang 7: Tim thoi gian dong ho chay nhanh, cham trong t gio
Phuong phap:

Thoi gian dong ho chay sai trong mat chu ky

Khi chi thay doi L P Thay d6i ca dé cao Khi chi thay ddi
nhiét ¢ Khi chi thay d6i dg cao | ~ "\ hhiac ap chidu dai
+ Pua 1én do cao h: + Dua lén cao:
h hol
-t = AT =T, | —+—aAt
AT =T, 2 an N O(R 2 J ar=Lr A
=yl + Pua xuéng d6 sau d: | + Pua xudng sau: 2 %1
h
AT =T, — AT =179 4 an
2R 2 (R

— Thoi gian ddng hd chay sai trong t gio: Ar = AT.

3600¢

0

(s) (T, 1a chu ky dong ho chay dung)

AT >0: Doéng ho chay cham

*Luuy:

AT <0: Dong ho chay nhanh

AT =0: Dong ho chay ding

BAI TAP TRAC NGHIEM

TRAC NGHIEM TONG HQP 4 DANG: 4,5,6,7




b) Nang lugng trong CLD:

+ Thé niing: Thé ning ctia CLD do trong lyuc sinh ra, theo
hinh bén ta co:
W, =mgh=mg(AO - AB)
=mgl(l—cosa)
+ Co ning: Co ning sé bang thé ning cuc dai, do dé:
W=W,+W, =W, =mgl(l-cosa,)

+ Dyng nang:

W, =W -W =mgl(cosa—cos )

< BAI TAP:
Tong hop céc cong thic vé nang luong trong CLD

mgl(cosa —cosa,) (khi o > 10)

DN | —

DPong nang W, =—mv*=| 1 s 2 . °
Emgl(ao - ) (khi  <£10)

mgl(1—cosa) (khi & >10")

Thé ning W =11 R ‘ .
Emgla (khi  <10)

mgl(1-cose,) (khi a >10)

Co nang W=W,+W = ,
Emglaoz (khi @ <10°)

Lid¢taivitrico W,=nW, | s==

VI DU:...
BAI TAP TRAC NGHIEM
c¢) Céac dang toan khéac (nang cao)
+ Dang 1: CLP bi vuéng dinh va hai con lac tring phiing
Phuwong phdp:

Con lic don vuéng dinh

Chu ky dao dng Moi quan h¢ de bién do go¢ 001 | | ;np v bidu didn
02

CLD vuéng dinh sé& dao | Theo dinh luat bao toan co nang:
dong vai mot nira chu ky ung
véi chidu dai | va mot nachu | We =We
ky ung vai chidu dai I, <> mgl (1-cosay, ) =mgl'(1-cos oy, )

I I
T*_T+T'_2”\/;+27[\/; < l(1-cosay ) =1"(1-cosey,)
2 2

C ~~—-_L__-" B
0]

Cha y: - Khong nén van dung cong thirc tinh co nang gan dang do og, nho hon 10° nhung

0ig> €6 thé 16n hon 10°.
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- Truong hop gitt chat mot diém trén day treo, CLD s& dao dong véi chu ky méi

ung vai chiéu dai I°.

Hai con lic trung phiing

Khai niém: Hé gom 2 con lac ¢6 chu ky dao dong khac nhau, sau khoang thoi gian T nao do thi
2 con lac cung lap lai trang thai cti dwoc goi la 2 con lac trung phung, va T la chu ky trung

phung.

Bai toan vé 2 con lic trang phung chi tap trung chii yéu tim chu ky tring phing. Sau day 1 hai

phuong phap xac dinh:

) Phwong phap 1: )
Lap ti so chu ky dao dong cua 2 con lac (cho
moi truong hop)

Phwong phap 2: )
Xac dinh d chénh léch chu ky caa 2 con lac
(Khi T, ~T,)

V6i T la chu ky trung phung. Ta co:

n T
T=nT,=nT,&2=-2=n;n,
2 1
(n1, N, 1a hai s6 nguyén duong nho nhat)

Trong truong hop hai chu ky c6 gia tri gan
bang nhau va|T,-T,| 1a wéc cua Ty hoic T,
- Gia sir T, > T1. Bo chénh l1éch chu ky cua hali
con lac:
AT=T,-T,
- Khi trang phiing, con lic 1 dao dong véi sb
chu ky 1a ny, con lac 2 dao dong véi sb chu ky
la ny va: ni=ny+1. Khi do:
T, . T
R S
2 1 2 1
Vay khoang thoi gian giita hai 1an tring phing
lién tiép duoc xac dinh nhu sau

TT.
T=nT,=n,T,= T 1_2_]_
2 1

VI DU:...

BAI TAP TRAC NGHIEM

+ Dang 2: CLD va cac luc la

+ Chu ky caa con lac don trong luc la : [T =27

g

*

Taco: P'=P+F

Trong do: P 1 trong luc biéu kién khi xuét hién luc la F

— Gia tdc trong luc biéu kién cua vat khi xuét hién luc la:

g =gt
m

+ Luc la c6 phuong vudng gdc voi trong luc:

+ Lyc la c6 phuong thang ding:

Gia téc biéu kién:

v

3| ™|

P=———————

\

B

. F
GOc léch day treo tai VTCB méi O Tana = )

+ Luc la ¢ phuong xién:

%: \/gz +9"—29g cosa

VI DU:...

BAI TAP TRAC NGHIEM
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+ Dang 3: Bai toan va cham
Phwong phdp: Xem ly thuyét va cham trong dang 4 (nang cao) trong CLLX.
*Luuy:

+ Trong ca va cham mém lan dan hoi, chu ky con lac khong doi.
+ Do cao cuc dai vat dat duge (mdc thé nang & vi tri vat nang thap nhat):

BAI TAP TRAC NGHIEM
TRAC NGHIEM TONG HQP CAC DANG NANG CAO
d) Téng hep kién thic

- Phwong trinh dao dong:s =S, cos a)t+g0) a=q, cos(a)t+(p)

- Tan sé goc: w= \/7:>T 2 \/7:>f_ \/:
2

- Méi quan hé giira li @ goc va li @9 cung: s =al

—Psina =—-mgsina (khi @ >10")

- Luc hdi phuc: P =

-mga = —mg% =—mw’s (khi 2 <10)

- Lwe hwong tam: 1a hop luc cua luc cang day T va lyc thanh phan P F,=T-P,
- Lwc ciang day:
T, =mg(3—2cosq,)(Khi vat  VICB) .
mg(3cosa —2cosa,) = . . (khi ¢ >10)
= T. =mgcosa, (Khi vat & bien)
mg(1-1,5a> + %2) (khi 2 <10")
- Van téc cua Vat:
V4
t v= Soa)cos(a)t+q0+5j
+tv= a)4/502 -5
M =\2gl(1-cose,) (& VICB) o
\/2gl(cosa—cos a,) =>4 " o (khi o >10)
+ |v| = |v = (0 blén)
gl(a) —a’) (khi 2 <10")
V2
- Gia téc cia vat: U i @L%:a:,}ahtz +a,’
a,=gsina
- Céac hé thirc doc lap:
sLy via V.LF alls
2 2 2 2 2 2 2 F 2
s v a v v a v h
el =1l= =+ =1 + =1 + i =1 a=-w's
SO2 2max a02 vzmax vzmax amax2 Vzmax F 2}1pmax

- Chu ky con lic khi g,1 ,t thay ddi:
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+ Chu ky con lic ¢6 chiéu dai I=1, +1,: T =T +T,’

+ Chu ky con lc c6 chidu dai /=, —1,|: T = |17 -T;?|

+ Chu ky con lic ¢6 chiéu dai thay d6i mot doan nhé I'=1, +Al:T' =T,

('t Al)

0

. h
+ Chu ky con lac khi dua 1én do cao h: T :TO(HE)

+ Chu ky con lic khi dua xubng do sau d: T'=T, (1%%)

+ Chu ky con lac khi thay d6i nhigt do: T' =T, 1+ aAr

+ Chu ky con lac khi dua lén do cao h c6 nhiét d¢ thay doi: T'=T, (1+%+%aAt]

+ Chu ky con lac khi dua xudng d¢ sau d c6 nhiét d¢ thay doi: T'=T, (1 +%%+%aAtj

- Thoi gian sai Iénh con lde dong hd trong t gio:

Thai gian dong ho chay sai trong mét chu ky

Khi chi thay ddi Khi chi thay doi d) | Thay doi ca dg cao | Khi chi thay doi
nhiét do cao va nhiét do chieu dai
+ Pua 1én do cao h: + Dua Ién cao:
h h 1
=T . — AT =T, | —+—aAt
1 Al =T R O(R 2 j 1., Al
AT =T,.—at A s A AT =—T,—
2 + Pua xuong d6 sdu d: | + Dua xudng sau: 2 7,
d
AT =T,.— AT:ljg) 4 an
2R 2 R

= Thoi gian dong ho chay sai trong t gio: Ar = AT.

30007 o) (T, 14 chu ky ddng hé chay diing)

0

AT >0: Dong ho chay cham
* Luwuy: { AT <0: Dong ho chay nhanh
AT =0: Dong ho chay diing

- Nang lwgng cuaa vat:

mgl(cosa —cosa,) (khi o > 10")

L,
Pong nian W, =—mv" = .
ong g ) %mgl(%z—az) (khi  <10)
mgl(1—cosa) (khi & >10")
Thé niing W, =11 5 . -
Emgla (khi ¢ <10)
mgl(1-cose,) (khi a >10)
Co nang W=W,+W = ) . .
Emglao (khi ¢ <£10)
Lidotaivitrico W, =nW | s=+ S = a=+_20
S ¢ ' n+l An+1
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<% BAI TAP:.....

TRAC NGHIEM TONG HQP CLDP
TRAC NGHIEM TONG HQP CLLX,CLDP
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IV) DAO PONG TAT DAN, DAO PONG CUONG BUC

a) Céac loai dao dong:

Khai niém

Pic diém

Dao ddng tit dan

La dao dong co bién do giam dan
theo thoi gian do ma sat, luc can
va d¢ nhot cua moi truong.

- Khéng phai 1a dao dong diéu
hoa.

- Dao dong tit dan cang nhanh
khi ma sat, luc can va do nhot
cua moi truong cang lon.

Dao dong duy tri

La dao dong tat dan duoc bo sung
nang lugng trong moi chu ky dé
bu dap lai nang luong mat di.

- Chu ky ctia hé khong thay doi
khi bo sung nang lugng.

Dao dong cwong birc

La dao dong dudi su tac dung cua
ngoai luc cudng buc bién thién
diéu hoa.

F :Focos(a)t+¢))

- La dao dong diéu hoa

-Tan sb dao dong cudng bic
bang tan sé cua ngoai luc

- Bién d¢ dao dong cudng buc
phu thudc vao bién do ngoai luc
va ti 1é nghich véi @6 chénh léch
gitta tan s6 cua dao dong riéng
va tan sé cua ngoai luc.

* Luu y:

- Khi mot vat dao dong chi phu thudc vao cac dic tinh cua hé ma khdng chiu bat ky anh

huong cua yéu té bén ngoai nao duoc goi 1a dao dong tu do.

- Dao dong duy tri va dao dong cudng birc 1a 2 cach dé kéovdéi mot dao dong té:[ dan.
- Dao dong cudng buc trai qua 2 giai doan: Giai doan chuyén tiép va giai doan 6n dinh

X A
IO VALVAL VAR
‘Giai doan chuyén tiép  Giai doan én dinh

b) Hién twong cong hwéng:

Khi tan sé caa ngoai luc cudng bic (£ ) bang tan s6

riéng (£, ) cua hé thi

nhét, duoc goi 1a hién tuong cong huong.
biéu kién f = £, dugc goi 1a diéu kién cong huong.

* Luu ¥:

hé s€ dao dong véi bién do lon

+ Pinh cyuc dai (hinh v&) caa d6 thi cang nhon khi lyc
can mdi truong cang nho.
+ Hién tuong cong huong xdy ra cang rdé khi luc cang

moi trudng cang nho




% BAITAP:...
+ Dang 1: Ly thuyét vé cac dao dong
Phwong phdp: Nam viing 1y thuyét, hiéu rd ban chit cua ting dao dong
VIiDU:...

BAI TAP TRAC NGHIEM

+ Dang 2: Dao dong cudng buc, hién twong cong hudong
Phwong phdp: Xem lai ly thuyét vé dao dong cudng birc va hién tuong cong huong
VIDU:...
BAI TAP TRAC NGHIEM
+ Dang 3 (nang cao): Dao dong tit dan
Phuwong phdp: Khao séat qua trinh bién dbi trong chu ky dau tién

AF,,
AA — kﬂi?.\ xn %
My «— M, O« O, M, M,
Crmmm o L R D RLC TR ><--->
A 4, 2

Trong do: My 1a vi tri ban diu cua vat.
My, My 1a vi tri vat sau ntra chu ki va sau chu ki diu tién.
O 1a VTCB khi khong c6 luc ma sat.

03, O, 12 hai VTCB méi trong dao dong tat dan, cach O mot doan Xo.

- D¢ giam bién dj sau nira chu ky:
Goi A, la bién do con lai sau nira chu ky. Ap dung dinh luat nang luong ta c6
AWy = A, = W—W%T =F S

giam ms
1

@Ek(Az—A]Z):F (A+A)

ms

@%k(A—Al):FmS

2F
=A-A =AM, = k””:const

T
- D¢ giam bién d¢ sau mét chu ky:
Ctr sau nira chu ky, bién do dao dong tién lai gan VTCB mét doan:

2F
AA,, =2
/2 A
A e 1A an o . 4F
= d6 gidm bién do sau mot chu ki : AA, = 2AAyT = T’“S .
2

- P dich chuyén VTCB méi:

Tai Oy, Oz tacod: Fy =F,, = %, = F;s

Vat dao dong quanh hai VTCB méi Oz va O, véi Op ting véi ntra chu ki 1¢é va O, ting véi

nira chu ki chan. Vit sé dung lai trong doan Oy O,.
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> Céc két qua quan trong:

- Do giam bién do sau mdi chuki: AA= %
£ R R A £ . . A KA
- S0 dao dong vat thyc hién dugc dén khi dung lai: N|=—=——
AA - 4ug
— 86 lan vt qua VTCB (O) la 2N.
- Thoi gian vat dao dong dén khi dumg lai: Af=N.T
~ \ I~ . A . \ . j. 2 kA2
- Quang duong vat di duoc cho dén khi dung lai: kA" =F .S =S = oF
4 ms
- Do dich chuyén vi tri can bang: X = ;S
+ Bién d¢ dao dong trong ntra chu ki dau la: A = A—X,
+ Bién d¢ dao dong trong nira chu ki thir 2 1a: A, = A-3X,
+ Bién d¢ dao dong trong nira chu ki thir 3 1a: A, = A-5X,
+ Bién d¢ dao dong trong ntra chu ki thir 4 1a: A, = A-7X,
- Van toc 16n nhét trong qua trinh dao dong: V|= (A—X,)@

VIiDU:...

BAI TAP TRAC NGHIEM
TRAC NGHIEM TONG HQP DANG: 1,2,3
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V) TONG HQP DAO PONG
a) Vecto quay:
Mbt vecto co do 16n 1a A, khi quay theo chiéu duong cua

duong tron luong giac vai van tde goc 1a e thi hinh chiéu tir v\_,_
dinh vecto I&n truc hoanh 1a mét dao dong diéu hoa co i,/' M (t=0)
phuong trinh: K
x = Acos(wt+ @) : >
. L x s O x = Acos(wt + @) X
Nhu vay, 1 dao dong diéu hoa duoc biéu dien bang 1
vecto quay.
b) Gian dé vecto:
- Xét 2 dao dong diéu hoa:
x, = A, cos(er +@,) (duoc bidu din bing vecto quay A, )
x, = A, cos(at + ¢,) (duoc biéu didn bing vecto quay A, )
- Phuong trinh dao dong tong hop ¢6 dang:
X =Xx, +x,=Acos(wt+¢p)
A=A +A
Nhu vay, vecto quay cia dao dong tong hop 1a vecto tong cua 2 vecto Xl va E .
Tt hinh bén ta co: VA

+ Bién d6 dao dong tong hop:
A = A12 + Azz +2A/A, cos(p, —¢))

+ Pha ban dau cua dao dong tong hop:
Ta c6 thanh phan dao dong trén 2 truc:

Truc tung: A = A sing, +A,sing,
Truc hoanh: A, = A, cos, + A, cos @,

i_ A sing, + A, sing,

=tanp = = ! .
A A cosg +A, cosp, o) 4 cosqy A, cosp, B "X
*Luuy: 7
- Bién d6 tong hop c6 thé duoc tinh theo cdng thuc:
A=A’ +A?

- Truong hop khi ta biét dao dong tong hop va 1 trong 2 dao dong thanh phan thi dao dong thanh
phan con lai dugc xac dinh nhu sau:
Gid xir dao dong thanh phén con lai 1a x, = A, cos(wt +¢, ). Ta co:
Xét A OMC: A = A + A —2AA cos((p—(pl)

Xét A MKC : tan g, = CK _ Asing-—A sing,

MK Acosp— A cosg,
- Néu dao dong téng hop nhiéu hon 2 dao dong thanh phan, ta van co:
A =Asing +A,sing, +...+A sing,
{Ax = A cosp, + A, cosp, +...+ A, cosp,
AP =A’+A]
= A, Asing +A,sing, +...+A sing,

tangp=—=
A Acosg +A cosp,+...+A cosp,
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¢) Anh hwéng cia dé léch pha

- Hai dao dong cung pha (A =2k ): A
- Hai dao dong nguoc pha [A(p = (2k+1)7z] CA

- Hai dao dong vuong pha{Ago =2k + 1)%} .\

:Amax :Al +A2

:|A1_A2|

_ fAlz_’_Azz

Nhuvay: A, SA<A, <A -A|<A<A+A,

<% BAI TAP:
+ Dang 1: Tim bién d6, pha dao d6ng va viét phuong trinh dao dong
Phuong phdp:
Xac dinh A Xac dinh ¢
+A=\/A12+A22+2A1AZCOSA(D +tan¢)= Alsin¢l+A2Sin¢2
A cos@, + A, cosp,
w w K

A=A+A,  (Ap=2kr)
+|A=|A -4, [Ap=Qk+Dr]

A=A +A] {m:amnﬂ

+ |_A,—A2|£A£A1+A2

VIiDU:...

BAI TAP TRAC NGHIEM

+ Dang 2: Tim van tdc, gia toc va nang lugng

Phwong phdp: Van dung cac cong thire lién quan téi van tdc, gia tée va niang luong trong céc

bai trudc.
VIiDU:...

BAI TAP TRAC NGHIEM
+ Dang 3: Viét phuong trinh dao dong thanh phan

Phwong phap:

- Néu biét dao dong tong hop va 1 trong 2 dao dong thanh phan, dao dong thanh phan con lai

duoc xac dinh nhu sau:

= \lAz +A” —2AA cos(gp—(p])

Gia sir dao dong thanh phan con lai 12 x,:

tan @, =

- Tim x,,x,,x, khi biét xlz,x23,x13

X +X,—X
X, = 12 13 23/
X, =X, +X,

(x,+x
L. _ 12 23
Taco: sx,=x,+x; =>1x;= /

Xn =X, +X
2372073 _ xn"'xzs x12
X3 =

Asingp— A, sin g,

Acosp—A cosg,
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BAI TAP TRAC NGHIEM
TRAC NGHIEM TONG HQP 3 DANG:1,2,3
% Cac dang nang cao:
+ Dang 4: Cuc trj trong dao dong tong hop
Phwong phdp: Bai toan nay chu yéu dung gian do vecto va céc hé thire luong trong tam giac

—_ — —

Buéc 1: V& gian d6 vector cho cac vector A, A, A,
Buwdc 2: Str dung dinh ly Cosin trong tam giac:

A_A_A

sing sing  siny

Buéc 3: Dya vao yéu cau caa bai toan tim cac dai luong
lién quan:

- Xéc dinh gia trj 16n nhit, nho nhat caa A, Ay, Ay

- Xéc dinh pha ban dau ¢y, 92, ¢

* Luu y.
+ Gia tri I6n nhét cia sinx =1 khi x :%.

+ CG thé si dung bdt dang thizc Cauchy, bdt dang thire trong tam gidc... dé gidi c&c bai toan

lién quan téi cuc tri trona téna hop dao déne diéu hoa.
VIDU:...

BAI TAP TRAC NGHIEM
+ Dang 5: Bai toan lién quan tai li do
Phwong phdp: Mot s cong thirc thuong dugc sir dung dé giai bai toan li do:

- Phuong trinh 1i d¢ ciia chat diém dao dong diéu hoa:
x = Acos(at +¢)

- Hé thie doc lap vai thoi gian:
2

X2 + V—2 = A’
@ 9 N 1 r

- Vi tri cua vat tal thoi diém dong nang bang n lan the nang:

A

Nn+1

- Biéu thtre elip khi dai lugng ¢ 2 phwong trinh thanh phan, hoic 2 gié tri tirc thoi vubng pha

x==

+ Xét hai dao dong diéu hoa: x, = A cos(at+¢) va X, = A, Cos(a)t +(p+%j =—A,sin(at+¢).
Khi d¢ ta co:

BESE

+ Xét phuong trinh dao dong: x = Acos(at+¢), giira 2 thoi diem co: 1, =1, +§ . Khi @6

2 2
R T T
A2 AT

* Lwu ¥: D6i véi cac dai lwong nhu van tdc, gia toc... ta van c6 két qua tuong tr
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VIiDU:...
BAI TAP TRAC NGHIEM
V1) MOT SO DANG TOAN KHAC
a) Bai toan vé dé thi trong dao dong co:
Phwong phdp: Quan sat dd thi va xéc dinh cac dai lugng sau

Xac dinh A La khoang céch tir dinh d6 thi t6i dudng can bang (thudng 1a truc OX)

+ Buwéc 1: Tim giao diém cia do thi vai truc tung = x,
+ Bwoc 2: Tinh ¢ thdng qua cong thic: cosg = %
Xac dinh pha ban diu | + Bwdc 3: Xac dinh diu cua ¢ thdng qua phan do thi sau giao diém
cta dd thi véi truc tung:

Do thi di lén: p<0

Do thi di 1én xudng: ¢ >0

Quan sat khoang cach giita 2 diém ma trang thai sau d6 bat dau lap lai
= chu Ky T la khoang thoi gian gitra 2 diém do

Xice dinh chu ky

VI DU:...
BAI TAP TRAC NGHIEM
b) Xac dinh khoang thoi gian dé dd lém li @, van toc, gia toc khong vwret qué gia tri cho
truéc
Phuwong phap:

+ Bwéc 1: Tinh tan sb goc , ,
+ Buoc 2: Goi C la vi tri tai do vat c6 i do,van toc hoac gia toc co gia tri cho trudc
+ Buwoc 3: Xac dinh d6 16n ¢ tir cOng thirc:

cosg0=% (d6i véi li do)

cos ¢=L(d6i vGi gia tdc)
amax
: Vo e ’
sin ¢ = ——(do1 v6i van toc)
+ Bwéc 4: Xac dinh thoi gian can tim
Doi véi li do va gia toc Poi véi van toc
Thoi gian vat khong vuot qua gia tri cho | Thoi gian vat khong vuot qua gia tri cho
trudce 1a khi chat diém chuyén dong trén cung
MN va KL (MN =KL), twong (ng Véi goc
quét:

trugc chat diém chuyén dong trén cung LM
va NK (LM = NK ), tuong tng V&i goc quét:

a=4¢
a=2r—4¢
a 4
a 2r—4¢ =>l=—=—
=>lf=—= [0} ()]
10 [0
*Luuy:

+ Dang toan nay c6 thé yéu cau tinh A, o, ..
+ Bé xac dinh thoi gian do 1on li d9, van toc, gia toc khéng nho hon gia tri cho trudc thi ta chi
can lay chu ky T trir cho thoi gian d6 I6n 1i d9, van toc, gia toc khong vuot qua gia tri cho trudc

VIiDU:...
BAI TAP TRAC NGHIEM
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¢) Bai toan 2 chét diém dao déng

Trong bai toan nay ta thudong gap 2 dang
+ Dang 1: Tim thoi diém va sb 1an 2 vat giap nhau

Phwong phdp: C6 vai cach tiép can bai toan nay, tuy nhién cach téng quét va phd bién nhét la
dung phuong phap giai phuong trinh luong giac.

- Bwéc 1: Xac dinh phuong trinh dao dong cua 2 chét diém xy,X.

- Buéc 2: Cho x, = x, dé tim thoi diém va s6 lan 2 vat gap nhau

* Luu y: Dé biét dugc khi 2 chat diém gap nhau cung chiéu hay nguoc chiéu ta chi can lan luot
thé t tir phuong trinh x, = x, vao phuong trinh van téc ciia 2 chat diém dé xem chdng cing chiéu
hay ngugc chiéu.

VIDU:...
BAI TAP TRAC NGHIEM
+ Dang 2: Khoang céach gitra 2 vat
Phwong phap:

Xét hai phuong trinh dao dong cua hai chét diém trén
cling mot phuong c6 chung vi tri ¢an bang:

x, = Ajcos(wt + @) Ax
X, = Aycos(wt + @3) .

Hiéu khoang céch gitta hai chat diém (hinh chiéu cua xn X %

Ax trén phuong dao dong) 1a mot dao dong didu hoa: Azl A Ay Az
Ax = x; — x1 = Axpaxcos(wt + @)

Trong do6: Axpax = \/Alz + A,* — 2A,A,cosAp

* Luu y:
- Khoang céch 16n nhat giita hai chat diém c6 thé tinh truc tiép tir hiéu cua hai phuong trinh dao
dong ban dau:
AXpmay = GTLN(A; cos(wt + ¢4) — A, cos(wt + ¢3))
- Ax i Khi Ax song song voi phuong dao dong.
- Axppin = 0 (hai vat gap nhau) khi Ax vudng géc véi phuong dao dong.

VIiDU:...
BAI TAP TRAC NGHIEM
TRAC NGHIEM TONG HQP DANG BAI TOAN VE 2 CHAT PIEM
VII) TRAC NGHIEM TONG HQOP CA CHUONG
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