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(Dung cho cac ki thi THPT Quoc gia, Danh gia nang luc, Danh gia tu duy, thi chon HSG cap tinh, thanh pho)

NHA XUAT BAN DAN TRi



Moi dang toan Vat li théng thudng cé nhiéu cach giadi khac nhau. Hinh thirc
thi trdc nghiém, dac biét la bai thi d6i mdi hién nay vdi ap luc I16n vé mat thoi
gian, doi hoi hoc sinh phai cé ki ndng phan xa nhanh va chinh xac. Mudn vay
phai lva chon dugc cach giai nhanh nhat, hiéu qua nhat. Nhiéu tai liéu tham
khao tur trudce téi nay thudng lya chon cach giai tuan ty chi tiét ting budc
cho moi bai toan. Thiét nght, nhitng bai toan mé dau clia cac dang thi viéc
lam dé la can thiét, nhung vdéi cac bai ti€p sau thi can rut ra duge quy trinh
gidi nhanh dé gitp hoc sinh ghi nhé cac dang todn co ban da hoc va phat
hién dugc nhitng bai tuy “mdi la” nhung thuc chat chinh Ia hinh thic bién
tudng tlr cac dang toan quen thudc.

Muc dich cla chung t6i la cho ra doi mét bd sach day dd cac dang, bam sat
ngan hang dé thi chinh thic ctia B6 Gido duc va Dao tao, dong thoi khong
guén hudng dan ban doc nhiéu cach giai hay cho mét dang toan. Sé la sg
suat Ién néu bd sach nay khong cap nhat day da cac “meo” gilp hoc sinh
loai trlr phuong an nhiéu ma khéng can thuc hién cac thao tac tinh toan
phtrc tap. Su khac biét |on gilra sach cla tac gia Chu Van Bién vadi cac tac
gia khac nam &:

Hé théng li thuyét day du, co dong, dé nhd;

Phuong phap gidi cac dang toan nhanh, sang tao, déc dao;

Luyén kT ndng phan xa nhanh véi hé thdng bai tap trac nghiém dinh tinh,
dinh luong;

Cac “meo” loai trir nhanh phuong an nhiéu;

Cap nhat maéi mién phi kién thirc dén Iic hoc sinh hoan thanh ki thiDai hoc;

D3 duogc kiém ching trén hang triéu hoc sinh, gido vién nhiéu nam qua;

Hb tro hoc tap HANG NGAY MIEN PHI tai nhém facebook:
https://www.facebook.com/groups/chuvanbien.vn/.

Cach sap xép theo trinh tu bai toan trudc la tién dé cla cac bai toan tiép
theo tao ra su lién két gilra cac “kién thirc”, gitp hoc sinh giai moét bai toan
khé ma c6 cdm giac nhu do 1a mot bai todn dé, tir dé khoi day hing thu
hoc tap.



Véi bé day kinh nghiém haon 20 nam chuyén 6n luyén thi offline, online va
la tac gia clia mot seri sach tham khao luyén thi dugc nhiéu hoc sinh - gido
vién tin dung, tac gia ty tin cho ra doi dira con tinh than tiép theo “KINH
NGHIEM LUYEN THI VAT Li 12" Bo sach nay hoi tu tat ca nhitng “bi quyét”
ma tac gid da nghién clru, sang tao va suu tam. Quan trong hon ca, nhiing
“bi quyét” nay da dugc kiém nghiém trong qua trinh gidng day cho nhiéu
thé& hé hoc sinh.

Chung toi hi vong cuén sach |a tai liéu thiét thuc, hé trg dac luc nhat giup
cac em hoc sinh hoc tap hiéu qua, chinh phuc ki thi chinh thirc clia B6 Giao
duc va Dao tao va cla céac truong Dai hoc té chirc. Ngoai ra, cudn sach con
la tai liéu tham khao hitu ich cho céc thay, cb gido giang day Vat Ii.

DE viét nén bo sach nay, tac gia da suu tam, phan tich va téng hogp tur nhiéu
nguon tai liéu khac nhau cua cac thay c6. Tac gia xin chan thanh cam on cac
thay c6 da sang tao ra nhirng bai toan hay do.

Mac du qua trinh bién soan da dugc thuc hién nghiém tuc, ti mi nhung cling
khoé tranh khdi nhirng thiéu sét. Rat mong sy déng gép y kién cua cac thay,
c0 gido va cac em hoc sinh dé cudn sach hoan thién hon trong nhirng lan
tai ban sau.

Moi gop y xin lién hé véi tac gia theo dia chi:
@ https://www.facebook.com/chuvanbien.vn/
& chuvanbien.vn@gmail.com. SDT: 0915 1919 00 - 0965 1919 00
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Dao dong co la chuyén dong qua lai cia vat quanh 1 vi tri can bang.

Dao dong tuan hoan 1a dao dong ma sau nhiing khoang thoi gian bang
nhau, trang thai dao dong (vi tri, van tde.. .) dugc lap lai nhu cii.

Dao dong diéu hoa 1a dao dong trong do li d6 cua vat 1a mot ham cosin
(hay sin) cua thoi gian:

x=Acos wt+¢@

v=x'=-wAsin ot + @

a=v'=—® Acos wot+¢@

F=ma=-mw Acos wt+¢

X (cm) v(cm/s)
X = 2cos(2nt - 7/2) v =-4asin(2xt - w/2)
2 4n
t(s t(s
0 (5) 0 Q)
2 -4
0,5 1 0,5 1

Thé nang, dong nang va co nang:

kx> ma* A’ ma’ A
W, == 77 cos? ot + @ :—[1+cos 20t +2¢ ]
2 2 4
2 2 42 2 42
mv-  mw A" . ma” A
W, = =—sin® wt+¢ :—[1—cos 20t +2¢ ]
2 2 4
2 42 2
maw°A° kA
W=W+W,=——=—-
2 2
w4 W =0,5W[1 + cos(4nt - m)] w4 Wq=0,5W[1 - cos(dnt - m)]
0,5W / 0,5W \
0 t (s) 0 t(s)
0,5 1 0,5 1
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o Néu x = Asin

v doi chieu

j>.. o

x=0

a=0

[Vlmax = @A
a dbi chiéu

[

Xmax — TA

v doi chieu

2y e A aReq s T
ot + o thico thé bién doi thanh x=Acos(a)t+a—3)

TOM TAT Li THUYET
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Dao dong diéu hoa

PHUONG PHAP GIAI
CAC DANG TOAN

1. Cac phuong phap bi€u dién dao ddong diéu hoa va cac dai lugng dac trung
2. Bai toan lién quan dén thoi gian

3. Bai toan lién quan dén quang duong

4. Bai toan lién quan dén vura thdi gian va quang dudng

5. Bai toan lién quan dén chirng minh hé dao ddng diéu hoa

6. Bai toan lién quan dén hai chat diém dao dong diéu hoa

DANG 1. CAC PHUONG PHAP BIEU DIEN DAO DONG DIEU HOA
VA CAC DAILUONG PAC TRUNG

Phuong phap chung

Mot dao dong diéu hoa co thé biéu dién bang:

® Phuong trinh ® Vecto quay
* Hinh chiéu ctia chuyén dong tron déu * S6 phirc

Khi giai toan néu chung ta sir dung hop 1i cac biéu dién trén thi s& c6 dwoc 101 giai
hay va ngin gon.

€) cAcBAITOAN YEU CAU SU’ DUNG LINH HOAT CAC PHUGNG TRINH

1.1. Cac phuong trinh phu thudc thoi gian

=4 ¢ 2 2 42
x=Acos wt+¢ W;:kx_:ma)A [1+cos 2a)t+2go]
v=x'=-wAsin ot+¢ 2 4
my  ma’ A’

a=v'=—m Acos @i+ w,= T [l—cos 2wt+2(p]

2 42 2
F=ma=-mw Acos wt+¢ Wth.q.WdzmmA :ki

2 2

» Phuong phap giai

Dbi chiéu phuong trinh ctia bai toan voi phuong trinh tdng quat dé tim cac dai luong.

10 @ TS.GVC.CHU VAN BIEN



KINH NGHIEM LUYEN THI VAT Li12 - TAP1

> Mot chat diém dao dong diéu hoa v6i phuong trinh x = 3cosnt (x tinh bing cm, t tinh bang s).
Phat biéu nao sau diy ding?

A. Tbc d6 cuc dai cua chit diém 13 9,4 cm/s.
B. Chu ki cua dao dong 1a 0,5 s.
C. Gia toc ctia chat diém c6 do 16n cuc dai la 113 cm/s2.

D. Tan s6 ciia dao dong 1a 2 Hz.
A Tbe do cuc dai: v =0A=94cm/s.

02 > Mot vat nho co khdi lwong 250 g dao dong diéu hoa dudi tac dung ciia mot luc kéo vé ¢6 biéu
thirc F = -0,4cos4t (N) (t do bang s). Dao dong ciia vét c6 bién do 1a

A. 8 cm. B. 6 cm. C.12 cm. D. 10 cm.

Déi chiéu F = -0,4cos4t (N) v6i biéu thirc téng quat F = -mw*Acos(wt + ¢)
ow=4 rad/s
D =>A=01m
mo A=0,4 N

03 > Mot vat nho khdi luong 0,5 kg dao dong diéu hoa co phuong trinh li d6 x = 8cos30t (cm)
(t do bang gidy) thi lic t = 1 s, vat s&

A.co1ido 43 cm. B. ¢6 van tdc -120 cmys.
C. co gia toc -36 \/g m/s. D. chiu tac dung hop luc ¢6 d6 16n 5,55 N.

Déi chiéu véi cac phuong trinh tong quat ta tinh dugc:

x=0,08cos30t m x=0,08c0s30.1~0,012 m
y=x'=-2,4sin30t m/s v=-2,4sin30.1~2,37 m/s

D />
a=v'=-72cos30t m/s* a=v'=-72c0s830.1~-11,12 m/s>
F =ma=-36cos30t N F =ma=-36c0s30.1~-5,55 N

O 4 > Mot chat diém dao dong diéu hoa co phuong trinh van tdc 1 v = 3ncos3nt (cm/s) Géc toa do
& vi tri can bang. Méc thoi gian dugc chon vao luc chat diém co 1i d va van toc 1a

A.x=2cm;v=0. B.x=0;v=3mcm/s.

C.x=-2cm;v=0. D.x=0; v=-3nt cm/s.

Déi chiéu véi cac phuong trinh tong quat ta tinh dugc:

x=Acos 3rxt+¢ o
' ) r\= 2
v=x'=-37A4sin 3xt+¢ =3mwAcos 37rt+¢+3 A=1 em

PHUONG PHAP GIAICACDANGTOAN @® 11



Dao dong diéu hoa

x zlcos(3ﬁ.0—£j=0
B = 2

v =3xcos 37.0 =37z(cm/s)

» Chiy

1) Bén trudng hop dic biét khi chon gdc thoi gian 14 luc: vt ¢ bién duong, vat qua vi tri can
bang theo chiéu 4m, vat ¢ bién 4m va vat qua vi tri can bang theo chiéu duong.

®=ot+ %
X = —Asinot X = Acosot

D) D

o= -0 O Sag

n
D=pt-=

2) Néu bai toan cho biét do thi thi tir do thi ta c6 thé xac dinh dugc cac dai lugng dic trung va
viét phuong trinh lién hé.

05 > Mot vat dao dong diéu hoa trén truc Ox. Hinh bén 1a d6 thi biéu dién sy phu thudc cua li do
x vao thoi gian t. Phuong trinh dao dong cua vt la
A. x =4cos(10mt + 1/3) (cm). B. x =2cos(5nt - 1/2) (cm).
C. x =2cos(5nt + /2) (cm). D. x = 2cos(5nt + /6) (cm).

x(cm)

ChukiT=0,4s — o=2n/T=>5nrad/s. Bién d0 A=2 cm. 2
c Tait=0, do thi qua géc toa d0 theo chiéu &m nén: 0
x = 2cos(5mt + 1/2) (cm). 02

t(s)

06 > Mot vat dao dong diéu hoa trén trye Ox. Hinh bén 1a do thi biéu dién sy phy thuoe cua li do x
vao thoi gian t. Phuong trinh dao dong cua vat 1a

A. x=2cos(2nt/3 + 7/3) (cm). B. x =2cos(2nt/3 - ©/2) (cm).
C. x =2cos(5nt + m/2) (cm). D. x = 4cos(5nt + m/6) (cm).

ChukiT=606=6.2/4=3s— o =2n/T =2n/3 rad/s.

x(cm)

Bién d6 A=2 cm. Tai t= 1 s, d6 thi & bién 4m nén:

2 2 Un
A x=2cos|— t—1 +x |=2cos| —t+— | cm
3 3 3

t(s)

12 ® Ts.GVC.CHU VANBIEN



KINH NGHIEM LUYEN THI VAT Li12 - TAP1

07 > Mot chat diém dao dong diéu hoa co d thi biéu dién sy phu thudc cta li d x vao thoi glan t
nhu hinh v&. Tai thoi diém t=0,2 s, chit diém c6 1i d6 2 cm. O thoi diém t = 0,9 s, gia toc cia
chat diém c6 gia tri bang

A. 14,5 cm/s>. B.57,0cm/s?>.  C.5,70 m/s>.  D. 1,45 m/s’.

Vimdi61a0,1snénchukiT=166=1,6s — ®=2n/T= 1,25t rad/s. Khi t=0,3 s thi x=0va
d6 thi di xudng (tai diém nay vat qua vi tri cin bang theo chiéu am, tirc 1a pha dao dong bang 7/2)

nén: x=Acos{1,257z t—-0,3 +£} X
2 N AT
x09
= =-1848=x ,, =-3,696 cm ©
X o2 ' 055 — X
B =a, =—0'x,, =57,0 cm/s’ NV

O 8 > Hinh bén 1a dd thi biéu dién sy phu thudc cua van tde v theo thoi gian t cia mot vat dao
dong diéu hoa. Phuong trinh dao dong cua vt 1a

A. x=1,2c0s(20mt/3 + 1/6) (cm). B. x =1,2c0s(20xt/3 - n/6) (cm).

C. x =0,6c0s(40nt/3 - 1/6) (cm). D. x = 0,6c0s(40xt/3 + 1/6) (cm).
Vimdi 614 0,1/4=0,025snénchukiT=126=03s i v(em/s)
= © = 2T = 2013 rad’s. ! L o
Biéndo: v, =8ncm/s = A=v_ /o=1,2cm. J/ i

Khi t = 0,025 s thi v =0 va dd thi di xudng (tai diém nay do

\ . 20
thi qua truc hoanh theo chi€u am, tirc 1a pha bang 7/2) nén: v =87z cos [Tﬂ t—0,025 + %}

. 20 207t
B Maxtrdhonvlam2: x= 1,2cosT” £-0,025 = 1,2cos( d ’g]
09 > Mot vat dao dong didu hoa theo phuong trinh x = Acos(ot + @). Hinh bén 1a d thi biéu dién

su phu thudc cua van tde cua vat theo thoi gian t. O thoi diém t= 0,8 s, pha dao dong co gia

tri béng 2";v(cm/s)
A. -27/3 rad. B. 1t/3 rad. : 0 0T e(s)
C. —1/6 rad. D. —57/6 rad. 2

Tait=0,.8s,v=v_ /2Vadangdivév

max

5
D Vecto trang thai phai ¢ vi tri nhu hinh vé: ®© = —?ﬁ

PHUONG PHAP GIAICACDANG TOAN © 13



Dao dong diéu hoa

1.2. Cac phuong trinh doc lap véi thoi gian

’ _ 2
x2+v_2:A2 k=mo 2 2 B 2
: w kx> mv mow A- kA
a=-w'x;F =ma=-mo’'x =—kx =”t+%=7+ T T,

» Phuong phap giai

Bién d6i vé& phuong trinh hodc hé phuong trinh ¢6 chira dai luong can tim va dai lwong da biét.

07 > Mot vat dao dong dieu hoa. Khi vt ¢6 1i d6 x, = 4 cm thi van toc v, = -40m~/3 cm/s va khi
Vit ¢6 1i d6 x, =4~/2 cm thi van tdc v, = -40n/2 cm/s. Pong nang bién thién véi chu ki

A.0,1s. B. 0,8 s. C.0,2s. D. 0,4 s.
Ap dung cong thic:
2
—407/3
v L£=8+—
0]
x2+E=A2 , =>0=101 rad/s :>T=—n=0,2 s
2 —407'5\/5 ®
A= 42+ -

A Dong ning va thé nang déu bién thién tuan hoan theo thoi gian voi chu ki T'=T/2=0,1 s.

02 > Van tde va gia tde cua con lac 10 xo dao dong diéu hoa tai cac thoi diém t,, t, co gid tri tvong
tmglav,=0,12m/s; v,= 0,16 m/s; a = 0,64 m/s*; a, = 0,48 m/s>. Bién do va tan sb goc dao
dong cua con lic 1a

A.A=5cm; ®=4rad/s. B.A=3cm; ® = 6rad/s.
C.A=4 cm; ® =5 rad/s. D.A=6cm; ®=3rad/s.
0,48 0,16
W2 2 ——t+— =4 A=0,05 m
) _ 42 a=oix 42 w w =
A Tu: x +E—A —)E'FE—A = 0642 0122 w=4 radls
b 7 + b > =A2
@ 0]

03 > Mot chét diém dao dong diéu hoa trén truc Ox. Khi chéat diém di qua vi tri can bang thi
tdc do cua no 1a 30 cm/s. Khi chat diém c6 tée do 15 cm/s thi gia tdc cuia nd c6 do 16m 1a
90 \/5 cm/s2. Bién d6 dao dong cua chat diém 1a

A.5cm. B. 4 cm. C. 10 cm. D. 8 cm.
2

A- LA , v
Phdi hop céac cong thie: x> +— = 4%; a=—w’x; v, = oA tasuy ra:
(02

> “max

14 ® TS.GVC.CHU VAN BIEN
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2 2 2
A [ ) o[B8 ] (B s a5 o
Vi Vo 30 30

O 4 > Mot con lic 16 xo dao dong diéu hoa theo phuong ngang véi bién do A. Tai thoi diém t, vat

c6 li d6 x, toc do v, d6 16n luc dan hoi ctia 16 xo tac dung 1én vat 14 F thi do 16n cong suat tirc
thoi cta luc dan hdi 1a P= Fv. Tim d6 16n 1i ¢ x ma tai 6 P dat cuc dai.

A.A. B. 0. C.AN2.  D.0,5AV2.
Theo BDT Coési:
2
£ RTINS Gy i I LA
»’ lo| = Gl ‘ ®’ k o ko
koA
2 max
p< kwA 2
2 ) v 3 A? A
P vy

D O trén ta dd ap dung bét ding thirc: a® + b> > 2ab, ddu ‘=" xay rakhia=b.
05 > Mot con lic 16 xo0 c¢6 d6 ctng k = 40 N/m, dau trén duoc giit ¢b dinh con phia dudi gin vat
m dao dong diéu hoa theo phuong thing dimg véi bién d6 2,5 cm. Khi & vi tri cao nhat, 10 xo

khong bién dang. Ly g = 10 m/s2. Tai thoi diém t, vat c6 tée do v thi d 16n cong sut tirc thoi
cua trong luvc mg 14 P_ = mgv. Trong qua trinh dao dong, P ¢6 gia tri cuc dai bing

A.041W. B.0,64W. C.05W. D. 0,32 W.
Tai vi tri cén bang: mg = kAl = KkA.

Tan s6 goc: a):\/E: i:\/g
m Al A

Cong suit tie thoi cuia trong luc P _=Fv=Pv=mgvvoivla tdc do cuia vat m:

c P mgvmax—kA\/;A kA\JAg =40.2,5.102 /2,5.10°.10 =0,5 W

06 > Mot chat diem dao dong diéu hoa trén trye Ox v6i chu ki 2 s va bién do 10 em. Tai thoi
diém t, luc hoi phuc tac dung I1én vat ¢c6 d0 16n F = 0,148 N va dong lugng cua vat lac
d6 p = 0,0628 kgm/s. Tinh khdi luong ciia vat ning.

A.0,25kg. B.020kg. C.0,10kg. D.O0,15kg.

Twr cong thirc tinh lyc hoi phuc F = -kx = -mw?’x, dong luwong ctia vat p=mv, tarutra x va v
2

As \ 14
10i thay vao: x* + —=4°
P

PHUONG PHAP GIAICACDANG TOAN @® 15



07>

08>

A

09>

A

10>

C

16 e

Dao dong diéu hoa

2 2
=——=, d/s ; A=0,1
F P = T =1 rad/s m

ta duoc: = 4>
F=0,148 N ; p=0,0628 kgmls

PR m=0,25 kg

Goi M 1a mét diém thudc doan AB trén quy dao chuyén dong cia mot vat dao dong diéu hoa.
Biét gia tdc tai A va B 1an luot 14 -3 cm/s? va 6 cm/s?, dong thoi chidu dai doan AM gip doi
chiéu dai doan BM. Tinh gia tdc tai M.

A. 2 cm/s%. B. 1 cm/s2. C. 4 cm/s2. D. 3 cm/s%.

Ap dung cong thiic a = -wx cho cac diém A, B, M va luu ¥ AM = 2MB nén

2 2
) X, +2x, 2 -0 x, 207X,
Xy =X, =2 Xpg—X)y DXy =" D-OX, =—F—F>

3 3

a,+ a
=a,=—2—"2L=3 cm/s

Mot vat dao dong diéu hoa ¢ chu ki 2 s, bién dd 10 cm. Khi vat cach vi tri can béng 5 cm,
toc do cta n bang

A. 27,21 cm/s. B. 12,56 cm/s. C. 20,08 cm/s. D. 18,84 cm/s.

2
A , v
Tir cong thirc x* + — = A* suy ra:
w

|v|=a)\/A2—x2 =2—7Z-\/A2—x2 =2—ﬂ\/102—52 ~27,21 em/s

Mot qua cau dao dong didu hoa véi bién do 5 cm, chu ki 0,4 s. Tinh vén toc clia qua ciu tai
thoi diém vat co li d6 3 cm va dang chuyén dong theo chiéu duong.

A.v=62,8 cm/s. B.v= 62,8 cm/s.
C.v=-62,8 cm/s. D.v=62,8 m/s.

Tu: ¥? +_:A > sy=mA* - —271-\//12— =628 cm/s

Hai chat diém dao dong diéu hoa doc theo hai duong thing nim canh nhau cing song song
voi truc Ox, voi cung b1en d6 nhung tan s 1an lugt 1a 3 Hz va 6 Hz. Vi tri can bang clia chung
xem nhu trung nhau ¢ goc toa d9. Khi gap nhau, ti s6 toc dd cua chat diém thu nhat vai toc
do ctia chat diém thir hai la

A.3/2. B.2/3. C. 1/2. D. 2/1.

2 2 2
i v v @A —x 0]
Tu: x2+—=A2:>|v|=a)2 A -yt > L= L

1
2 2 2 Py
w Vi @A -x; @ 2

TS. GVC. CHU VAN BIEN



KINH NGHIEM LUYEN THI VAT Li12 - TAP1

» Chiy

Céc bai toan don gian nhu: cho x tinh v hoac cho v tinh x. Tt cac cong thiic

2 |v|=w7j4 A = x?

2_ 2,V
A= +a)2 = > ta suy ra cac diém dac biét:
Vo =0A |x|=A h_[Lj
wA

|x|=0<:>|v|=a)A 4 A
x| = A |y = M=M=z =m ="
=L =243 oy o, =22 =2 - aw,

2 2 2 2

2
X v
A

@ wA

2 2
T £ =x° +—= (—j + (—J =1 = Db thi lién hé x, v 1a duong elip v6i céc ban truc A

va 0A.

11>

12>

13>

Mot vat nho c6 khéi lugng 0,3 kg dao dong didu hoa doc theo truc Ox. Vi tri can bang cua vat
trung voi O. Trong hé truc Vuong g6c xOv, b thi biéu dién mbi quan h¢ gitta van tde va li do
ctia vat nhu hinh v&. Luc kéo vé cuc dai tac dung 1én vat trong qua trinh dao dong la

v(m/s)
A. 24N, B.30N. / \ -
C.12N. D.27N. \/

(sz ( v )2 {AzS cm =0,05 m {a)=40 rad /s

Te | —| +|— | =1=> =

A A wA=2 m/s F,. =kA=mw’A=24 N

Cho hai vat dao dong diéu hoa doc theo hai duong thang ciing song song véi truc Ox. Vi tri
can bang cua mdi vat nam trén dudng thing vudng goc véi truc Ox tai O. Trong hé truc vudng
gbc xOv, duong (1) 1a dd thi biéu dién mdi quan h¢ giira van tdc va li o cua vat 1, duong (2)
1a d thi biéu dién mdi quan hé gilra van tde va li do cua vat 2 (hinh v¢). Biét cac luc kéo vé
cuc dai tic dung 1én hai vat trong qua trinh dao dong 1a bang nhau. Ti sé giita khéi luong cta
vat 2 voi khéi lwong cua vat 1 1a

v

/1™

A. 1/3. B. 3. C. 1/27. D. 27.

™
2) /

2
A4 | 4
T mo; 4, = myw; 4, —2* >&=£w1 ‘] —==27

w,4, ) 4 \/

Mot vat dao dong didu hoa trén truc Ox voi bién do 18 cm va chu ki T. D4 thi biéu dién mbi
quan hé giita van toc va gia toc ciia vat trong qua trinh dao dong duoc biéu dién nhu hinh v&.
Néu v,=v,=32m/sthiT gan gia tri ndo nhat sau day?
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Dao dong diéu hoa

v(m/s)
il ™
A.0,56s. B. 0,45 s. C. 0,54 s. D. 0,65 s. a(m/s?

2 2
% 3
_1J {_J [y T2
4 4 T

cC —=25T=0,54 5

1 4 > Mot vat dao dong diéu hoa trén truc Ox voi tan s6 gbc 10 rad/s. Do thi biéu dién mbi quan
hé giita van toc va gia toc ciia vat trong qua trinh dao dong nhu hinh v&. Quang duong vat di
dugc trong 1 s ké tir thoi diém vat qua bién duong gan gia tri nao nhét sau day?

4 a(m/s?)

A.6,23cm. B.6,16cm. C.6,18cm. D.6,12 cm. o8
v(cm/s)

0 >
(v Y (a) 6 Y (08.100) R
Tw: | — | 4| — | =1= + =1

Vo a,. 104 1004

= A=1 cm
wlzh 170 50183

0,57 0,5.27/10
Dung tich phan xac dinh:

B S=324+ [ [l0sin 10t df=6,16 cm

3.05-2
10

e CAC BAI TOAN SU DUNG VONG TRON LUQNG GIAC

Kinh nghiém cho thiy, nhitng bai toan khong lién quan dén hudng cua
dao dong diéu hoa hoic lién quan dén van tdc hodc gia toc thi nén giai
bang cach str dung cac phuong trinh; con néu lién quan dén hudng thi
khi str dung vong tron luong giac s& cho 101 giai ngin gon!

Ta da biét, hinh chiéu cua chuyén dong tron déu trén mot truc nim trong
mit phang quy dao biéu dién mot dao dong diéuhoa: x = Acos wt+¢ .

O nira trén vong tron, hinh chiéu di theo chiéu 4m; ¢ nira duGi vong tron,
hinh chiéu di theo chiéu duong!
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2.1. Chuyén ddng tron déu va dao dong diéu hoa

» Phuong phap giii
Dura vao mdi quan hé gitra cac dai luong trong dao dong diéu hoa va trong chuyén dong tron déu.
Ban kinh = A

x=Acos wt+¢ = Hinh chiéu CDTD {Técdo géc = w
Toc dodai v, = w4

V2 X : \% ’ X ’ 14 ’
Cr—o=AL | S H— | =le| =] +]—| =1
[0 A wA A vy

01 > Mot chét diém chuyén dong tron déu trén du:orng tron tim O ban kinh 10 cm véi toe do goc
5 rad/s. Hinh chiéu cuia chat diém 1én tryc Ox nam trong mit phing quy dao c6 téc do cuc
dai la

A.15cm/s.  B.50cm/s. C.250 cm/s. D. 25 cm/s.

Mot chit diém chuyén dong tron déu trén duong tron ban kinh R vai tde dd goc o thi hinh
chiéu cta no6 trén mot truc nam trong mit phang quy dao sé dao dong diéu hoa véi bién do
dung bang R va tan s6 goc dung bang .

Hinh chiéu ctia chat diém 1én truc Ox nam trong mit phang quy dao dao dong diéu hoa voi
bién do A= 10 cm va tan sd géc ® =5 rad/s = Tbc d6 cuc dai: v =oA=50cm/s.

a:

02 > Mot chat diém M chuyén dong tron déu trén quy dao tim O ban kinh R véi téc do 100 cm/s.
Goi P 14 hinh chiéu ctia M trén truc Ox nim trong mat phéng quy dao. Khi cach O mot doan
6 cm, P ¢ toe do 1a 50 cm/s. Gia tri R bé“lng

A. 4\/§ cm. B.2,5cm. C. 6\/§ cm. D.5cm.

2 2 2 2
A St dung: (ij +[Lj =] —» 6 50 =1= A= 4\/_ cm

v, £ 100°

O 3 > Mot chat diém dao dong diéu hoa doc theo truc Ox, gbc toa do tring véi vi tri can bang cua
chat diém. Puong biéu dién sy phy thudc ciia li d6 theo thoi gian t cho ¢ hinh v&. Phuong
trinh gia toc cta chat diém la

A\ x(cm)

A. a=600n’cos(10mt - 7/3) (cm/s?).
B. a = 600m*cos(20xt + 7/3) (cm/s?). / / )
C. a= 600mcos(10mt + 7/3) (cm/s?).

D. a=600n’cos(10mnt + 7/3) (cm/s?).

o
/
/
£
N
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Dao dong diéu hoa

ChukiT=206=2.04/4=0,2s = ®»=2n/T = 10m rad/s.
Bién d0 A =6 cm.

Tai t =0, d6 thi di qua x = -3 cm theo chiéu duong nén:

x= 6cos(107rt _Tﬂj cm =a=-wx=-6001" COS(IOﬂt —277[)

D = a=600x"cos (107n +%) cm/ s®

» Chuy

O mot s6 bai toan lién quan dong thoi dén x, v, a thi c6 thé sur
dung vong tron lugng giac gan ba truc x, v, a nhu hinh vé.

x=Acosa
Tai mot vi tri nhat dinh: {a =—-0’x = -’ Acosa

v=—-wAsina

O 4 > Mot chat diém dao dong diéu hoa véi chu ki 2 s. Néu tai thoi diém t = 0,5 s van tdc cua vat
dang giam thi tai thoi diém t = 0 gia tdc cta vat dang

A. am. B. duong. C. giam. D. tang.
, v dang giam
Tut=0dént=0,5s, vecto ban kinh
quét thém dugc mdt goc: Ap = /2. / \
c Tal t= 0’5 5, Van téc cua Vét dang “ a dang giim “ v du’ng gidm
giam thi vecto ban kinh hoac ¢ goc : =03 = 0.5
phan tu (I) hodc & goc phan tu (IV). v 2 dang ghim v

O 5 > Mot chit diém dao dong didu hoa doc theo truc Ox véi toc do cuc dai v, Trong khoang thoi
giantrt=t dént= 2t,, van tdc dao dong cua vat tang tr 0,6v, dén v, roi giam vé 0, 8v,. Néu
vt = 10z (cm) thi 1i d ctia vat & thoi diém t = 0 gan gia tri nao nhat sau day?

A.-11,8cm. B.11,8cm. C.12,7cm. D.-12,7 cm.

Dung vong tron luong gidc da truc biéu didn cac vecto quay

T
cosa =0,6 = o =arccos 0,6 a+f=—
—

nhu hinh vé:
cosfp =0,8 = fF =arccos0,8

T =4t A
Trong khoang thoi gian tir t, dén 2t quét duoc goc m/2. =6 osve 0:6v0\
: t=2t
Suy ra trong khoang thoi gian tir 0 dén t, cling quét dugc goc m/2. N
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1,2v,t,
A :>)/=05:>x0=—Acos;/=—iTcosoc=—’—VO1
2r b2

=-12 cm

06 > Mot chét diéql dao dong diéu hoa doc theo truc Ox xung quanh vl tri can béng O voi chu ki
T. Tai thoi diém t = 0, vat qua vi tri ¢6 li d§ x < 0 theo chiéu duong, sau d6 mot khoang thoi
gian At, = 0,5 s vat di dugc quang duong 4,7 cm nhung gia téc van chua ddi chidu. Tiép do,
di thém mot thoi gian At, = T/4 thi vat c6 li @6 x = 7 cm. Ri tiép do, di thém 2,5 s thi vira du
mot chu ki. Te d6 ciia chét diém & thoi diém t =0 gan gia tri nao nhit sau day?

A. 8,61 cm/s. B.6,83 cm/s. C.7,42cm/s. D. 945 cm/s.

Tr: ¢+90° +50 =360’ = o =45 = 5o

a)=i=£L=Z rad /s
= A, 40,5 2

LBi+a+90°+,=180° A0
' . ’ﬂz =45 _ﬂl

{4,7=Acosﬂl—Acos b +a weds {,B =38,055
= —

7= Acos f3, At A 1 4=7,052 cm
B =V, =wAsin f,=6,83 cm/s
07 > Mot chét diém dao dong diéu hoa doc theo truc Ox xung quanh vi tri can béng O voi chu
ki 1,6 s va li 0 x. Tai thoi diémt=0, x > 0 va dang giam. Khi t = 0,2 s thi x =2 c¢cm. Khi
t=0,3 s thi x =0. Khi t=0,9 s thi gia toc cta chat diém gan gia tri nao nhit sau day?

A. 14,5 cm/s?. B. 57,0 cm/s>. C. 58,5 cm/s>. D. 13,5 cm/s%.

Céch 1: Chon méc thoi gianlact=0,3s: x=—4sinl,257 t—0,3

:>xo,9 _ —Asinl,257 0,9-03  sin0,757  «,,2 N sin0, 757
x,, -Asinl,257 0,2-0,3  sin0,1257 T Tsin0,1257
in0,75
=a,, =-0'x,, = 1,257 2M=56,99 cm/ s’
’ ' sin0,1257

Cach 2: Goc quéttrt=02sdént=0,3s
N , N t
va tir thoi diém t = 0,3 s dén t= 0,9 s 1an luot 1a: ’

2 /4
A¢1=—6 0,3-0,2 =§z22,5° -

b

2 kY4 0
Ap,=— 0,9-0,3 =—=135
” 16 4

? v

2 = Asin22,5° 0000 _as0 2
B T — B 5 q,= 1,257 ———c0s45° 56,99 cm/ s
a,=+w’Acosa o= L57 sin22,
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O 8 > Cho mét dao dong diéu hoa doc theo dudng thing véi tan s6 goc . Tai ba thoi diém lién tiép
t,t, t, vantoccuavatlanluoﬂav v, Vav,. Blett -t, =2,5(t, - t), v, -v, =20 cm/s
va 11 dQ cua vat tai thoi diém t, la 3,25 cm. G1a tri ® gan gia tri nao nhét sau dﬁy?

A.2,8rad/s. B.4,6rad/s. C.3,2rad/s. D.8,5rad/s.

Dung vong tron lugng giac da truc:
Vit -t =2,5(t, - t,) nén B + 20 = 2,58 — B = 40/3
a+p+a=x b=wAcosa

b
—2 7 5a=0,37 = . > w=—tana
x, = Asinax X,

D :>a)=2—05tan0,37z=8,47 rad /s

2.2. Khoang thoi gian dé vecto van toc va gia téc cung chiéu, nguogc chiéu
» Phuong phap giai

Viét phuong trinh dudi dang: x = Acos(ot + ¢);

® = (ot + @) rdi phdi hop véi vong tron luong gidce da truc. e
Chu y rang v ludn cung hudng véi hudng chuyén dong, ﬁ h
G ludn huéng vé vi tri can bang. a 2 (:[ X
o Déa<0vav <0 thi vecto trang thai thudc goc phan tu \(i av)
thur nhat (I): 0 < ® <7/2. 302

o Déa>0vav <0 thivecto trang thai thudc goc phan tu
thtr hai (II): /2 < ® < 7.

o Déa>0vav>0 thi vecto trang thai thudc goc phan tu thir ba (II1): & < d < 37/2.
o Déa<0vav>0 thivecto trang thai thudc goc phan tu thir tu (VI): 31/2 < ® < 2.

v

01 > Mot chat diém dao dong diéu hoa trén truc Ox c6 phuong trinh x = Acos(5nt + m/2) (cm).
Vecto van tdc va vecto gia toc s& ¢ cung chiéu duong cia truc Ox trong khoang thoi gian nao
(ké tr thoi diém ban dau t = 0) sau day?

A.0,2s<t<0,3s. B.0,0s<t<0,ls.
C.0,3s<t<0,4s. D.0,1 s<t<0,2s.

Mubdn v > 0, a > 0 thi chit diém chuyén dong tron déu phai thudc goc phan tu (I11):

D 7r<57zt+%<37”:>0,1s<t<0,2s

02 > Mot chat diém dao dong diéu hoa trén truc Ox c¢6 phuong trinh x = Acos(5nt + m/2) (cm).
Vecto van toe va vecto gia tdc s& c¢6 cting chidu 4m cua truc Ox trong khoang thoi gian nao
(ké tir thoi diém ban dau t = 0) sau day?
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A.02s<t<03s. B.0,0s<t<0,1s.
C.03s<t<04s. D.0,1s<t<0,2s.

Mubn v < 0, a <0 thi chit diém chuyén dong tron déu phai thudc goc phan tu (I) (Vat di tir
x=A dén x=0). Vi ® = (51t + 1/2) > 1/2 nén @ phai bat dau tir 2m:

C 27r<57rt+%<577[2>0,3s<t<0,4s

2.3. Tim li d6 va huéng chuyén dong
» Phuong phap giai

Vit chuyén dong nhanh dan (khong déu) vé vi tri can bang va chuyén dong cham dan
(khong déu) ra xa vi tri cn bang.

x=Acos ot+¢@
Cach 1: .
v=x'=-wAsin ot+¢

x, =Acos wt +¢

> 0:vdt di theo chiéu duong (x dang tang)

t

v, =-wAsin ot +¢ i . L,
< 0:vdt di theo chiéu dm (x dang giam)

Céach 2:

Xac dinh vi tri trén vong tron lugng giac ¢ thoi diém tyd =0 +o.

Néu thudc nira trén vong tron luong giac thi hinh chiéu chuyén dong theo chiéu am (li do
dang giam).

Néu thudc nira dudi vong tron lugng giac thi hinh chiéu chuyén dong theo chiéu duong
(li 46 dang tang).

Li d¢ dao dong diéu hoa: x = Acos® ,

Vian toc dao dong dicu hoa: v=x'=-wAsin®

01 > Mot vat dao dong didu hoa c6 phuong trinh 1i d6 x = 2+/2 cos(10nt + 31/4), trong d6 x tinh
bang xentimét (cm) va t tinh bang gidy (s). Lac t =0 s vat cd

A. li 6 -2 cm va dang di theo chiéu 4m.
B. li d6 -2 cm va dang di theo chiéu duong.
C. li d6 +2 cm va dang di theo chiéu duong.

D. li 6 +2 cm va dang di theo chiu 4m.

X, =2\/Ecos(107r.0+37”j=—2 cm
Cach 1:

v, o=x'= —207rx/Esin(107r.0+3T”j <0

0
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)] (10 0+3T”j_37”
Cach 2:

x= 2&00537”:—2 cm

A — Thudc goc phan tu (IT) nén hinh chiéu chuyén dong

theo chidu 4m (xem hinh v& phia trén)

02 > Mot vat dao dong diéu hoa c6 phuong trinh li d6 x = 2cos(10nt + 1/4), trong d6 x tinh bang
xentimét (cm) va t tinh bang gidy (s). Liic t =5 s vat chuyén dong

A. nhanh dan theo chiéu duong ciia truc Ox.
B. nhanh dan theo chiéu 4m cua truc Ox.

C. cham dan theo chiéu dwong cia truc Ox.

25.2n +m/4

B — Chuyén dong theo chiu am vé vi tri can bang (nhanh dan)

D. cham dan theo chi¢u am cua truc Ox. f
T @, = (1071'.5 + %J -252% +% (xem hinh bén) kJ

03 > Mot vat dao dong didu hoa theo phuong trinh x = 2cos(2xt + 7/6) (cm), trong do t dugc tinh
theo don vi giay (s). Pong nang ctia vat khit=0,5 (s)

Tuwong lai
fo
3 . Qua khir
A. dang tang lén. B. ¢6 @0 16n cuc dai.
C. dang giam di. D. c6 d6 16n cyc tiéu.

A T1‘I:¢=a)t+(0=27r.0,5+%=7r+%:

hinh chiéu dang chuyén dong vé vi tri can bang nén dong ning dang ting.

2.4. Tim trang thai qua khtr va tuong lai
2.4.1. Tim trang thai qua khtr va tuong lai doi véi bai toan chua cho biét phuong trinh
cuax,v,a,F..

» Phuwong phap giaii
o Dua vio trang thai & thoi diém t, dé xac dinh vi tri twong tmg
trén vong tron luong giac.
o Dé tim trang thai ¢ thoi diém (t, - Ab), ta quét theo chiéu am
mot goc Ap = oAt. w
o D& tim trang thai & thoi diém (t, + At), ta quét theo chidu dwong " ¢
mot goc Ap = mAt.
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01 > Mot chat diém chuyén dong tron déu véi tée do 1 m/s trén duong tron duong kinh 0,5 m.

Hinh chiéu M’ ctia diém M 1én duong kinh ciia dudng tron dao dong diéu hoa. Biét tai thoi
diémt= t,, M’ di qua vi tri can bang theo chiéu am. Hoi trude va sau thoi diém t, mot khoang

8,5 s, hinh chiéu M’ ¢ vi tri nao va di theo chiéu nao?

Céch 1: Dung vong tron lugng giac (VTLG)

Tuong lai

Bién d6 va tan s6 goc lan luot 1a: Tuong lai Quii khi
A= 5—0 =25 cm
2 M’ 0,57 |M’
100
w="C=""—4 yrad/s W
A 25
Goc can quét:

AD = wAt =34 rad ~10,82257 =527 +0,8225x

Qua khir

+ Pé tim trang thai ¢ thoi diém t = t,— 8,5 s, ta chi can quét theo chiéu am goc 0,8225m:

x=25cos 0,32257 ~13,2 cm>0. Luc nay chat diém nam & nira dudi nén hinh chiéu di

theo chiéu duong.

+Pé tim trang thai ¢ thoi diém t= t, + 8,5 s, ta chi can quét theo chiéu duong goc 0,8225m.

Suy ra: x =-25¢0s0,32251 ~ -13,2 cm < 0. Liic nay chat diém ndm & nira dudi nén hinh

chiéu di theo chiéu duong.
Cach 2: Dung phuong trinh lugng giac (PTLG)

+ Khong lam mat tinh tong quat ctia bai toan, ta chon gdc thoi gian t = t,=0

x=25 cos(4t +%) cm
(pha ban dau ¢ = 7/2) thi li d6 va vén tdc:
v=x'= —4.255in(4t+%) cm/s

+Pé tim trang thai trudc thoi diém t, mot khoang 8,5 s, ta cho t = -8,5 s:
V4

x= 25005(—4.8,5 +5j ~13,2 cm

y= x'=—4.25sin(—4.8,5+%) ~84,9 cm/s >0

Luc nay vat ¢6 li d 13,2 cm va dang di theo chiéu dwong.

+Pé tim trang thai sau thoi diém t, mot khoang 8,5 s, ta cho t = +8,5 s:

x=25005(4.8,5+%) ~-13.2 cm

v=x'=—4.25sin(4.8,5+%jz84,9 emls >0

Luc nay vt ¢6 li do -13,2 cm va dang di theo chiéu duong.
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» Chiy
Phéi hop ca hai phuong phap, chiing ta c6 thé rat ra quy trinh giai nhanh cho loai bai toan nay
nhu sau:
Buée 1: Chon gdc thoi gian t = t,= 0 va dung VTLG dé viét pha dao dong: @ = ot + ¢.
Budére 2: Lan luot thay t = -At va t = +At dé tim trang thai qué khtr va tuong lai:

x=Acos®

d=wt+p=> > 0:Vat di theo chiéu duong (x dang tang)

v=—-wAsin ® R
< 0:Vaét di theo chiéu ém (x dang giam)

02 > Mot chat diém chuyén dong tron déu vai toc do 0,75 m/s trén duong tron ban kinh 0,25 m.
Hinh chiéu M’ ctia diém M 1én duong kinh ctia dudng tron dao dong diéu hoa. Biét tai thoi
diém ban dau, M’ di qua vi tri x = A/2 theo chiéu 4m. Tai thoi diém t = 8 s, hinh chiéu M’ qua

li @6
A. 24,9 cm theo chiéu dwong. B. 24,9 cm theo chiéu 4m.
C. 22,6 cm theo chiéu duong. D. 22,6 cm theo chiéu am.

A AN A A V.
Bién d¢ va tan s0 goc: A=25 cm ;co=;T=3 rad /s

Pha dao dong co6 dang: ¢ =3¢ +§

x=Acos¢p=24,9 cm
v=—Awsing~6,4 cm/s >0

A Thay t = 8 s thi ®=3.8+§:{

(03 > Vatdaodong diéu hoa doc theo truc Ox (O 1a vi tri can bang) véi chu ki 2 s va bién do A. Sau
khi dao dong duoc 4,25 s, vat & 1i do cuc dai. Tai thoi diém ban dau, vat di theo chiéu

A. duong qua vi tri c6 1i do A/ \/5 . B. am qua vi tri ¢6 i d6 A/\/E .
C. duong qua vi tri c6 11 do A/2. D. am qua vi tri c6 1i d§ A/2.

. g . 2
Chon lai goc thoi gian t =t = 4,25 s thi pha dao dong c6 dang: ¢ = %l =t
A Pé tim trang thai ban déu, ta cho t = -4,25 s thi
x=Acos¢p=—=

O=-425r= 2
v=—Awsing >0
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TU DANH GIA NANG LUC VE:
DAO DONG DIEU HOA (MU'C CO BAN)

01>

(THPTQG-2015) Mot vat nhé dao dong theo
phuong trinh x = Scos(ot + 0,57) (cm). Pha ban
dau cua dao dong 1a

A m.
C.0,25%.

02>

(THPTQG-2018) Mot vat dao dong diéu hoa
theo phuong trinh x = Acos(ot + @) (A > 0). Bién
d6 dao dong cua vat Ia

B. 0,5m.
D.1,5m.

A.A.
C. o

03>

(MH_lan 1-2017, TK-2019) Mot chat diém dao
dong didu hoa voi phuong trinh x = Acos(ot + ¢);
trong 6 A, o 14 cac hang s6 duong. Pha cua dao
dong o thoi diém t 1a

B. o.
D. x.

B. o.
D. ot.

A. (ot + ).
C.o.

04>

(MH_lan 2-2017) Mot chit diém dao dong diéu
hoa véi phuong trinh x = Acos(ot + ¢), trong do
o c6 gia tri duong. Dai lugng ® goi la

A. bién d6 dao dong.

B. chu ki cta dao dong.

C. tan sd goc cua dao dong.
D. pha ban d4u ctia dao dong.

05>

(THPTQG-2018) Mot vat dao dong diéu hoa
theo phuong trinh x = Acos(ot + @) (o > 0). Tan
s6 goc cua dao dong 1a

A A, D. x.

06>

(CT-2019) Mot vat dao dong diéu hoa theo
phuong trinh x = Acos(wt + @). Pai luong x dugc

B. o. C.o.

goi la

A. chu ki cua dao dong.
B. bién d¢ cua dao dong.
C. tan sb cua dao dong.
D. 1i 6 cua dao dong.

07>

(THPTQG-2018) Mot vat dao dong diéu hoa trén
truc Ox. Van tdc cua vat

A. 1a ham béc hai cua thoi gian.

B. bién thién diéu hoa theo thoi gian.
C. Iudn c6 gia tri khong doi.

D. luon c6 gia tri duong.

08>

(TK-2018) Mot vat dao dong diéu hoa trén truc Ox
quanh vi tri can bﬁng 0.GoiA,ovao lan luot 12
bién d, tan s6 goc va pha ban dau cta dao dong.
Biéu thirc 1i d0 cuia vat theo thoi giantla

A.x=Acos(ot+ ¢). B.x=awcos(tp +A).
C. x =tcos(pA + ®). D.x=¢pcos(Aw +1).

PHUONG PHAP GIAICACDANG TOAN @® 131



Dao dong diéu hoa

09>

(THPTQG-2017) Vecto van tdc cua mot vat dao
dong diéu hoa ludn

A. hudng ra xa vi tri can bang.
B. cung hudng chuyén dong.
C. huéng vé vi tri can bang.
D. nguoc hudng chuyén dong.

10>

(THPTQG-2019) Mot vat dao dong diéu hoa
theo phuong trinh x = Acos(ot + ¢). Van tbc ciia
vat dugc tinh bang cong thirc

A. v =-0Asin(ot + @).
B. v =o’Acos(ot + ¢).
C.v=-0’Acos(ot + ¢).
D. v = oAsin(ot + ).

11>

(THPTQG-2019) Mot vat dao dong diéu hoa voi
tan s6 goc ©. Chu ky dao dong cua vat duoc tinh
bang cong thirc

B. T =2no.
D. T = o/(2n).

A.T=2n/m.
C. T=1/Q2nw).

12>

(THPTQG-2019) Mot vat dao dong diéu hoa voi
tan sd goc o. Khi vat o vi tri ¢6 1i do x thi gia toe
cua vat la

B. ox.
D. -o’x>.

A. ox>.
C. -0%x.
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13>

(THPTQG-2017) Mot vat dao dong diéu hoa trén
truc Ox quanh vi tri can bang O. Vecto gia toc
cua vat

A. ¢6 dg 16n ti 1€ nghich véi tde do cua vat.
B. ¢6 d6 16n ti ¢ thuan véi do 16n i d9 cua vat.
C. luén hudng theo chiéu chuyén dong cua vat.

D. lu6n huéng ngugc chiéu chuyén dong cuia vat.

14>

(THPTQG-2017) Mot vat dao dong diéu hoa trén
truc Ox quanh vi tri can bang O. Vecto gia toc
cua vat

A. ¢6 d0 16n ti 16 thuan v&i do 16n van toe cua vat.
B. c6 d6 16n ti 1& nghich v6i do 16n 1i do cua vt.
C. lubn hudng vé vi tri can bang.

D. luén hudng ra xa vi tri can bang.

15>

(THPTQG-2018) Mot vat dao dong diéu hoa trén
truc Ox quanh vi tri cdn bang O. Khi néi vé gia
tdc cuia vat, phat biéu nao sau day sai?

A. Gia toc c6 d6 16n ti 1& véi do 16n 1i d6 cua vat.
B. Vecto gia tdc ludn cung huéng véi vecto
van tdc.

C. Vecto gia toc luén hudng vé vi tri can bang.

D. Gia toc luén ngugc dau voi li do cia vat.
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16>

(THPTQG-2017) Mot vat dao dong diéu hoa
trén truc Ox. Hinh bén 1a dd thi biéu dién su phu
thudc cia li d6 x vao thoi gian t. Tan sé goc cua
dao dong la

s X(cm)
0
~_
0,2
A. 10 rad/s. B. 10 rad/s.
C. 5mrad/s. D. 5 rad/s.

17>

(THPTQG-2015) Mot chét diém dao dong theo
phuong trinh x = 6coswt (cm). Dao dong cua
chét diém co bién do la

A.2cm.
C.3cm.

18>

(THPTQG-2016) Mot chit diém dao dong co
phuong trinh x = 10cos(15t + 7) (x tinh bang cm,
t tinh bang s). Chit diém nay dao dong voéi tan

B. 6 cm.
D. 12 cm.

s6 goc 1a
A. 20 rad/s. B. 10 rad/s.
C. 5 rad/s. D. 15 rad/s.

19>

(THPTQG-2017) Mot chét diém c6 khdi lugng
m dang dao dong diéu hoa. Khi chét diém c6 van
téc v thi dong ning cua nd 1a

B. mv%/2.
D. vim?/2.

A. mv.
C.vm2

20>

(THPTQG-2016) Mot chit diém chuyén dong
tron déu trén dudng tron tim O ban kinh 10 cm
v6i toe d6 goc 5 rad/s. Hinh chiéu cua chat diém
1én tryc Ox nam trong mit phing quy dao co6 toc
d0 cuc dai la

B. 50 cm/s.
D. 25 cm/s.

A. 15 cm/s.
C. 250 cm/s.

21>

(THPTQG-2017) Hinh bén 13 d6 thi biéu dién sy
phu thude cua van tde v theo thoi gian t ciia mot
vat dao dong diéu hoa. Phuong trinh dao dong
cua vat la

v(cm/s)

| (s)
0.1 0,2

|
»
n o

|
n

A. x=(0,75/m)cos(20mt/3 + 1/6) (cm).
B. x =(0,75/m)cos(20mt/3 - ©/6) (cm).
C. x =(0,375/m)cos(40nt/3 - /6) (cm).
D. x =(0,375/m)cos(40mnt/3 + w/6) (cm).

22>

(MH_lan 3-2017) Mot vat dao dong v6i phuong
trinh x = 6¢os(4mnt + 7/6) (t tinh béng s). Khoang
thoi gian ngan nhat dé vat di tir vi tri ¢6 1i d6 3 cm
theo chiéu duong dén vi tri ¢o 1i d6 - 3+/3 cm 1a

B. 1/4s.
D. 1/8s.

A.7/24 s.
C.5/24 s.
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23>

(THPTQG-2017) Mot vat dao dong theo
phuong trinh x = 5cos(5nt — n/3) (cm) (t tinh
bang s). Ké tir t = 0, thoi diém vat qua vi tri co
li ¢6 x = -2,5 cm lan tha 2017 1a

A.401,6 s.
C.401,3s.

24>

(THPTQG-2015) M6t vt nho khdi lwong 100 g
dao dong theo phuong trinh x = 8cos10t (x tinh
bang cm, t tinh bang s). Pong ning cuc dai cua
vét bang

B. 4034 s.
D. 403,5 s.

B. 64 mJ.
D. 128 mJ.

A.32m].
C.16 mJ.

25>

(PCT2021L1) Mot chit diém dao dong voi
phuong trinh x = 8cos5t (t tinh bang s). Téc do
chat diém khi di qua vi tri cAn bang 1a

B. 200 cm/s.
D. 40 cm/s.

A. 20 cm/s.
C. 100 cm/s.
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26>

(PCT2021L1) Mot chit diém dao dong voi
phuong trinh x = 4cos5t (t tinh bang s). Toc do
chit diém khi di qua vi tri can bang la

B. 80 cm/s.
D. 100 cm/s.

A. 20 cm/s.
C. 50 cm/s.

27>

(BCT2021L1) Mot chat diém dao dong véi
phuong trinh x = 6¢os5t (t tinh bﬁng s). Khi chat
diém & vi tri co 1i d6 x = -6 cm thi gia toc cua

no la
A. 0,9 m/s%. B. 1,5 m/s%
C. 0,3 m/s% D. 15 m/s%

28>

(PCT2021L1) Mot chit diém dao dong voi
phuong trinh x = 8cos5t (t tinh bang s). Khi chat
diém & vi tri co 1i d6 x = -8 cm thi gia tc cua

no la
A. 3.2 m/s% B. 20 m/s%.
C. 0,4 m/s% D. 2,0 m/s>.
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TU DANH GIA NANG LUC VE:
DAO DONG DIEU HOA (MU'C NANG CAO)

29>

(THPTQG-2018) Hai vat M, va M, dao dong
diéu hoa cung tan s. Hinh bén 1a d6 thi biéu dién
sy phu thude cua li o x, cia M| va van tde v, cua
M, theo thoi gian t. Hai dao dong cia M| va M,
l1&ch pha nhau

X1, V2

A. 5m/6.
C. /3.

30>

Hinh bén 1a db thi biéu dién su phu thudc cua li do
X, cia M, va van toc v, ciia M, theo thoi gian t. Hai
dao dong cua M, va M, Iéch pha nhau

X1, V2

B. 2n/3.
D. /6.

A. /3.
C. 5m/6.

31>

(THPTQG-2015, MH_lan 1-2017) Hai dao dong
c6 phuong trinh 1an Iuot la: X, = Scos(2nt + 0,75m)
(cm) va x,= 10cos(2xt + 0,57) (cm). DY 1éch pha

ctia hai dao dong nay c6 do 16n bang

A. 0,257,
C. 0,50m.

B. 1,25%.
D. 0,75m.

32>

(THPTQG-2018) Hai vat M, va M, dao dong
diéu hoa cung tan sd. Hinh bén 1a d6 thi biéu dién
s phu thudc ctia li d6 x, cua M, va van tbc v, cia
M, theo thoi gian t. Hai dao dong cua M, va M,
l1&ch pha nhau

X1, V2
X1
O t
V2
A. 51/6. B. n/6.
C. /3. D. 2n/3.

33>

(THPTQG-2018) Hai vat M, va M, dao dong
diéu hoa ciing tan s6. Hinh bén 1a d0 thi biéu dién
su phu thudc cua li do x, cua M, va van tde v, cua
M, theo thoi gian t. Hai dao dong cua M, va M,
léch pha nhau

V24X1

X1

B. 2n/3.
D. n/6.

A. /3.
C. 5m/6.
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34>

(THPTQG-2018) Mot vat dao dong diéu hoa
quanh vi tri can b?mg O. Tai thoi diém t, vat di
qua vi tri can bang. Trong khoang thoi gian tir
thoi diém t, dén thoi diém t, =t + 1/6 (5), vat
khong d6i chiéu chuyén dong va toc do cia vat
giam con mot nta. Trong khoang thoi gian tur
thoi diém t, dén thoi diém t, = t, + 1/6 (s), vat di
dugc quang duong 6 cm. Tbe do cuc dai cua vat
trong qua trinh dao dong Ia

A. 1,41 m/s.
C. 0,38 m/s.

35>

(MH lan 2-2017) M6t chat diém dao dong diéu hoa
¢6 dd thi biéu dién sy phu thudc ciia li d6 x vao thoi
gian t nhu hinh v&. Tai thoi diém t=0,2 s, chat diém
¢6 11 d6 2 cm. O thoi diém t=0,9 s, gia toc cua chat

B. 22,4 m/s.
D. 37,7 m/s.

diém co6 gia tri bang

X

t(s)

0.2 0.9
\..//
A.145cm/s>.  B. 57,0 cm/s%.
C. 5,70 m/s%. D. 1,45 m/s%.

36>

(MH lan 1-2017) Mot chét diém dao dong diéu
hoa theo mot quy dao thang dai 14 cm véi chu ki
1 5. Téc d6 trung binh cua chit diém tir thoi diém
t, chét diém qua vi tri ¢6 1i d 3,5 cm theo chiéu
dwong dén thoi diém gia téc cua chit diém co do
16n cuc dai lan thir 3 (ké tir t,) la

A. 273 cm/s.
C. 27,0 cm/s.

B. 28,0 cm/s.
D. 26,7 cm/s.

136 @ TS.GVC.CHU VAN BIEN

37>

(THPTQG-2016) Mot chét diém dao dong didu
hoa c6 van toc cuc dai bf'mg 60 cm/s va gia tde
cuc dai béng 2n (m/s?). Chon méc thé nang tai
vi tri can bang. Thoi diém ban diu (t = 0) chat
diém c6 van toc 30 cm/s va thé nang dang ting.
Chat diém co gia toc bang 7 (m/s?) 1an dau tién
& thoi diém

A.0,10s.
C.0,25s.

38>

(THPTQG-2016) Mot thau kinh hoi tu c6 tiéu cu
f=15 cm. M 1a mot diém nam trén truc chinh cua

B.0,15s.
D. 0,35 s.

thdu kinh, P 1a mot chat diém dao dong diéu hoa
quanh vi tri cAn bang tring véi M. Goi P’ 1 anh
ctia P qua thau kinh. Khi P dao dong theo phuong
vuong goc vai truc chinh vai bién d6 5 cm thi anh
4o dao dong voi bién do 10 cm. Néu P dao dong
doc theo truc chinh véi tan s6 5 Hz vé6i bién do
2,5 cm thi P* ¢6 tdc do trung binh trong khoang
thoi gian 0,2 s bang

A. 1,25 m/s.
C. 1,5 m/s.

39>

(THPTQG-2016) Cho hai vét dao dong diéu hoa
doc theo hai duong thing cing song song vai truc
Ox. Vi tri cAn bang cua mdi vt ndm trén dudng
thang vudng goc véi truc Ox tai O. Trong hé truc

B. 1,0 m/s.
D. 2,25 m/s.

vudng goc xOv, dudng (1) 12 db thi biéu didn mdi
quan hé giita van tdc va li d cua vat 1, duong (2)
1a @6 thi biéu dién moi quan h¢ gitra van tde va
li d6 cua vat 2 (hinh v&). Biét céc luc kéo vé cuc
dai tac dung 1én hai vt trong qua trinh dao dong
1a bang nhau. Ti s6 gitra khdi lugng ciia vat 2 véi
khéi lwong cua vat 1 1a
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\/

A.1/3.
C. 1/27.

40>

(TK-2019) Hai diém sang dao dong diéu hoa voi
cung bién do trén mot dudng thing, quanh vi tri
can bang O. Cac pha cua hai dao dong & thoi
diém t 1a @, va o,. Hinh bén 1a d thi biéu dién
su phu thudc cta o, va cua a, theo thoi gian t.
Tinh tir t = 0, thoi diém hai diém sang gip nhau
lan dau la

B. 3.
D. 27.

g, 0z (rad)

21/3
t(s)

A.0,15s.
C. 0,2s.

41>

(Pé MHI BKHN 2022) M6t dia phang nhin
nam ngang, chuyén dong tron déu vai tée do goc

B. 0,3 s.
D. 0,25 s.

o quanh tryc thing dung di qua tim O cua dia.
Trén dia c6 mot thanh manh dong chit AB c6 thé
quay tu do quanh tryc thing dimg dugc gan chat
v6i dia va di qua dau A cua thanh. Khi thanh AB
dang 6 vi tri nhu hinh v€, tac dong nhe vao dau B
ctia thanh dé thanh AB quay véi toc d6 goc ban
dau ®, S0 vai dia (o, kha nho so v6i ). Nguoi ta
quan sat dimg trén dia s& thay thanh chuyén dong
nhur thé nao?

A. Thanh quay di mot goc rdi dimng lai.

B. Thanh quay tron.

C. Thanh dao dong quanh vi tri can bang.

D. Chuyén dong cta thanh c6 dang phirc tap
hon cac truong hop trén.

42>

(Bé CT BO 2022) Theo phuong phap gian do
Fre-nen, mot dao dong diéu hoa c6 phwong trinh
x = 4cos8nt (cm) (t tinh bang s) duoc biéu dién
bang vecto quay OM . Thc do gbc cua OM la

B. 8n rad/s.
D. 4w rad/s.

A. 8 rad/s.
C. 4 rad/s.

43>

(Pé CT BO 2022) Theo phuong phap gian do
Fre-nen, mot dao dong diéu hoa co phuong trinh
x = 10cos2mt (cm) (t tinh bang s) duoc biéu dién
bang vecto quay OM . Tbc do gbc cua OM la

B. 10 rad/s.
D. 2w rad/s.

A. mrad/s.
C. 2 rad/s.
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