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CHUONG 1: DAO DONG CO
Chii dé 1. DAO PONG PIEU HOA
A. TOM TAT Li THUYET
+ Dao dong co la chuyén dong qua lai cia vat quanh 1 vi tri can béng.
+ Dao dong tuan hoan 1a dao déng ma sau nhitng khoang thoi gian bang nhau, trang thai dao
dong (vi tri, van toc,..) duoc lap lai nhu cii.
+ Dao dong diéu hoa la dao dong trong d6 1i d6 ctia vat 1a mot ham cdsin (hay sin) cta thoi
gian.
x =Acos(ot+o)
v=x'=-wAsin(ot+¢)
a=Vv'=-0’Acos(ot+¢)

F=ma=-mo’Acos(ot+¢)

+Néu x = Asin(ot+o) thi c6 thé bién doi thanh x = Acos(oot +a—gj

Xmin =-A Xmax =+A
amax = +(DZA :>_.A (.) +£‘<: amax = *(JJZA
v=0 v=0
v déi chidu {} v déi chidu
x=0
a=0
V..., @A
a déirchiéu

B. PHUONG PHAP GIAI CAC DANG TOAN

1. Cdc phirong phdp biéu diéldaod@éng diéu hoa va cac dai heong dac trung

2. Bai todn lién quan dén thoi gian.

3. Bai todn lién quan dén quéng dirong.

4. Bai todn lién quanedén vira thoi gian va quang dwong.

5. Bai todn lién quén démehing minh hé dao déng diéu hoa.
Dang 1. CAC PHUONG /PHAP BIEU DIEN DAO PONG PIEU HOA VA CAC PAI
LUQNGHDACTRUNG

Phitong phdp gidi

Mot dao dong didl hoa co thé biéu dién bang:

+ Phuwong trinh

+ Hinh chiél cia chuyén dong tron déu

+ Véc to quay

+ S6 phutc.

Khi giai toan néu chung ta sir dung hop i cac biéu dién trén thi s& c6 dugc 101 giai hay va ngan
gon.
1. Cac bai toan yéu ciu sir dung linh hoat cic phwong trinh
1.1. Cac phwong trinh phu thugc thai gian:

x =Acos(ot+o)

v=x'=—wAsin(ot+¢)
a=V'=—w’Acos(ot+¢)
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F=ma=-mo’Acos(ot+¢)

kx?  mw?A’ mo’A?
W, == cos’ (ot +¢) = n [1+cos (20t +2¢) |
2 2 A2 2 n2
W, :% :%Sinz(wtﬂp) _ m(”4A [1—005(2cot+2<p)]
22 2
W = W, + W, =mooA =kA
2 2

Phwong phdp chung: Dbi chiéu phuong trinh cta bai toan véi phuong trinh téng quat dé tim
cac dai lugng.
Vidu 1: (PH — 2014) Mot chat diém dao dong diéu hoa véi phuong trinh x = 3¢os 7ti(x tinh
bang cm, t tinh bang s). Phat biéu nao sau diy diung?
A. Tbc d6 cuc dai cua chat diém 13 9,4 cm/s.
B. Chu ki ctia dao dong 1a 0,5 s.
C. Gia téc cua chat diém c6 do 16n cuc dai la 113 cm/s’.
D. Tan sé cua dao dong 1a 2 Hz.
Huwoéng déan
Tbc do cuc dai: Vimax= ®A = 9,4 cm/s => Chon A.
Vidu 2: (PH — 2012) Mét vat nho c6 khdi lwong 250 g dao d8ng dicudida dirdi tac dung ciia mot
luc kéo vé co biéu thiuc F = — 0,4cos4t (N) (t do bang s). Déo dongicua Vatco bién do la
A.8cm. B. 6 cm. C.12 cm: D. 10 cm.
Huwoéng/dan
Déi chiéu F = — 0,4cos4t (N) véi biéu thic tong quat F 5/ — mwAcos (ot +¢)

w=4(rad/s)
= 2
mo’A =0,4(N)
Vi du 3: Mot vat nho khdi lugng05 (kghdao dong didu hoa cé phuong trinh li d6 x = 8cos30t
(cm) (t do bang gidy) thi luc t = 1(s) vt
A.colido 42 (cm). B. c6 van téc — 120 cmis.
C. ¢6 gia tdc —36+/3 (M/s?). D. chiu tic dung hop luc c6 d6 16n 5,55N.
o ) Hwéng déan
Daoi chiéu véi cac phuong trinh tong quat ta tinh duoc:

= A =0,1(m) = Chen D

x = 0,08e0530t(im) x =0,08c0s30.1~0,012(m)
V& X' =-2,4sin30t(m/s) v=-2,45in30.1~2,37(m/s)
)
a=\ =—7200530t(m/sz) a=Vv'=-72c0s30.1~ —11,12(m/52)
F =ma =-36c0s30t(N) F=ma =-36c0s30.1~5,55(N)
= ChonD.

Vi du 4: Mot chét diém dao dong diéu hoa c6 phwong trinh van tée 1a v =3rcos3nt (cm/s). Géc
toa do & vi tri can bang. Méc thoi gian duoc chon vao luc chat diém co 1i d va van toc la:
A.x=2cm,v=0. B.x =0, v=3rcm/s. C.x=-2cm,v=0. D.x=0,v=—mcm/s.
o ﬂ Huwoéng ddn
Daoi chiéu véi cac phuong trinh tong quat ta tinh duoc:
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x =Acos(3nt+o) n

= 2
v=X'=—3nASin(37tt+(p)=3nACOS(3nt+(p+g] A=1(cm)

X = 1cos(3n.0—f) =0
= 2

= Chon B.
V(o) = 3mc0s(3m.0) =3 (cm/s)

Vi dy 5: (THPTQG - 2017) Mot Vat dao dong diéu  y(cm)

hoa trén truc Ox. Hinh bén la do thi‘ biéy dién su phu

thudc cua 1i d6 x vao thoi gian t. Tan s6 goc cua dao

dong la.
A. 10 rad/s. B. 107 rad/s.
C. 5nrad/s. D. 5 rad/s.

Huwéng ddn
*Chuky T =04s =>w=2n/T=>5rrad/s= Chon
C.

Chii y: Bon trirong hop ddc biét khi chon gac thoi gian la lic: vt & Vi tribién dwong va qua vi

tri cdn bang theo chiéu dm, vt ¢ bién dm va vat qua vi tri can.bang theochiéu dirong.

O=pt+Z
2
D=ot+n (@ = o] _: <
\_X \_’
CD:(Dt—E
2

1.2. Cac phuong trinh.d@c 1ap vél thai gian
2
x? +V—2 =A’
@ k 2 2 2A2 kAZ
a=—-w’X ;W:W+Wdzi+mv _Mo A _
2 2 2 2

t
F=mo’x = —kX

K = mw?

Phuong phip chung: Bién d6i vé phuong trinh hoic hé phuong trinh ¢6 chira dai lugng can

tim va dai luong di biét.

Vidy 1: Mot vat dao dong didu hoa, khi vat c6 Ii d6 x; = 4 (cm) thi van tdc v, =—40m/3 (cmis)

va khi vat c6 1i @0 x, =42 (cm) thi van téc v, = —40m2 (cm/s) (cm/s). Dong nang bién thién

véi chu ky
A.0,1s. B.0,8s. C~ 0,2s. D.0,4s.
Hwong dan
2
Ap dung cong thuc: x* + V—Z =A?
)
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2
—40n\/§
AZ =42 +( - ) 2
© 2:>oa:107c(rad/s):>T:—TE=O,2(s)
(—4075\/5) ©

A2 :(4\/5)2+—2

®
Dong ning va thé nang déu bién d6i tuan hoan theo thoi gian véi chu ky 1a:

T" :%20,1(5) = Chon A.

Vi du 2: Van toc va gia téc ciia con lic 10 xo dao dong diéu hoa tai cac thoi diém ty,t, c6 gia tri
twong tng 1a v; = 0,12 m/s, v, = 0,16 m/s, a,;= 0,64 m/s?, a, = 0,48 m/s*. Bién d¢ va taf sélgoc dao
déng cua con lac la:

A.A=5cm, ® =4 rad/s. B.A=3cm, o =6 rad/s.
C.A=4cm, » =5rad/s. D.A:6cp1,m:3rad/s.
Huwoéng dan
2 2 2

Ap dung cong thuc: x? +v—2 =A’ a:;"°2X>a—4+v—2 =A’
[Q) () [Q)
0,48% 0,16° )
- + Pt b, A
o o2 N A=0,05(m)
0,64° 012> , |w=4(rad/s)
—t—=A
(O] (O]
Vi du 3: (PH — 2011) Mot chat diém dao dong diéWhoa trén truc Ox. Khi chat diém di qua vi tri
can bﬁng thi téc d6 cua nod 1a 30 cm/s. Khi chat diém c6t6c do 1a 15 cm/s thi gia téc cua nd co do

I6n 1a 903cm/s? cm/s?. Bién d6 dao dong clia chat didm la

= Chon A.

A.5cm. B.4cm. C.10 cm. D.8cm.
Huwréng dan
2
Phéi hop véi cong thirc: x> +V—2 =A%a=-w’X;V,, =oA tasuyra
()
2 2 2 2
CATh I U A P N MA +(Ej —1=> A=5(cm)=> Chon A.
Vi Vo 30 30

Vi du 4: Mébcoft 13e,1o xe"dao dong diéu hoa theo phuong ngang véi bién do A. Tim d¢ 16n 1i do
x ma tai/d6 cong sudt caarlyc dan hodi dat cuc dai.
AR B.O. C. AV2. D. 0,5AV2.
Huong déan
Cong suaticua lyc bang tich 6 Ion cua luc (F=k|x|) va téc do v.
2 2
Sk_g)(xz+v_j: koA

®° 2

P= F.v:@.2|x|.
2

\"
(O]

koA? 2 A A
SP = X :V—2=—:|x|=—:> Chon D.
2 o 2 NA)
O trén ta da ap dung bat dang thirc 2ab <a” +b® , diu ‘=" x4y ra khia = b.
Vi du 5: Mét con lac 16 xo c6 do cung k =40 N/m dau trén dugc gitr co dinh con phia dudi gan
vat m dao dong diéu hoa theo phwong thing dung véi bién d6 2,5 cm. Khi ¢ vi tri cao nhét 16 xo

4
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khong bién dang. Lay g = 10 m/s”. Trong qua trinh dao dong, trong luc clia m ¢ cong suét tic thoi
cuc dai bang
A. 0,41 W. B. 0,64 W. C.05W. sD. 0,32 W.
Huwoéng dédn

Tai vi tri can bang: mg =kA(, = A

Tan sb goc: m:\/K: i:\/g
m Al A

Cong suat tic thoi caa trong luc: P, = Fv=P.v=mgv véi v la toc do cua vat m.

L =mov, . = kAE.A = kAJAg =40.2,5.10%/2,5.102.10 = 0,5W

= Chon C.
Vi du 6: Mot chat diém dao dong diéu hoa trén truc Ox véi chu ki 2 s va bién do\10 cm. Tai thoi
diém t, luc hdi phuc tac dung 1én vat c6 d6 I6n F = 0,148 N va dong luofigiena vat luc do p =
0,0628 kgm/s. Tinh khéi lwong cua vat nang.
A. 0,25 kg. B. 0,20 kg. C. 0,10 kg. D. 0,15 kg.
Huwoéng déan
Tir cong thire tinh d9 16n lyc hdi phuc F = k|X| = me

,40 16n"@ng Tugng cua vat p = mv ta
\ V2
rat ra [x| va v roi thay vao: x*+— =A? ta dugc:
o

2 2 = E - AL
%+% A 0= n(rad/s); A=0,1(m)
moe. moe F=0,148(N);p.= 0,0628(kgm/s)

nénsuy ra:m ~ 0,25 (kg) => Chon Al i .
Vidu 7: Goi M la diém cta doan, AB/trén quy dao chuyén déng cua mét vat dao dong diéu hoa.
Biét gia toc tai A va B lan luot 1a +3,cm/s>wa'6 cm/s? dong thoi chidu dai doan AM gép déi chiéu
dai doan BM. Tinh gia toc tai M:

A. 2 cm/s?. B4l cmis®. C. 4 cm/s%. D. 3 cm/s?.

Huwoéng dén
Ap dung cong thue{a =2w°X chg cac diém A, B, M va luu y AM = 2MB nén

X, +2X —@°X, —2m°X
xM—xA=2(xB_xM):>xM:%D_QZXM:%
a, +2a
:aM:%:S(cm/sz): Chon D.

Vi du 8: M@t vat dao dong didu hoa c6 chu ki 2 s, bién d6 10 cm. Khi vat cach vi tri can bang 5
cm, toc do cua n6 bang
A. 27,21 cm/s. B. 12,56 cm/s. C~ 20,08 cm/s. D. 18,84 cm/s.
Huwoéng dan
2
Tir cong thic: x° +— = A” suy ra:
(O]

V| = oJA? —x? = E\/AZ -x? = 2—; 10? —5% ~ 27,21(cm/s)= Chon A.
Vidu 9: Mot qua ciu dao dong diéu hoa vé6i bién d6 5 (cm), chu ky 0,4 (s). Tinh van tc cua qua
cau tai thoi diém vat co 1i d6 3 (cm) va dang chuyén dong theo chidu dwong.

A.v =628 (cm/s). B.v=+ 62,8 (cm/s) C.v= — 62,8 (cm/s). D. v =628 (m/s).

5
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Huong dan
, VP 2
Y _A 2
X2 sv=olA-x =$«/A2—x2 —~62,8(cm/s)=> Chon A
v>0
Chii y:

Céc bai toan don gian nhu: cho X tinh v hoac cho v tinh x. Tir cac cong thic

_ oA PR
ne_ye |v|—7\/A -X
®

2 = > ta suy ra cac diém dic biét
V.. = oA IX|=A /1—(Lj
oA

X =0 |v]=0A |x|=%<:>|v| ‘;’g@w W,
X =A<|v|=0 |x|:AT\/§<:>|v|=°)2A W, =3W,
=2 o= oA -,

2 2 2
i A=ty Lo X ] -
) A oA

= Pd thi lien hé x, v 1a duong elip va cac ban truc A va®A.
Vi du 10: MGt vét nho c6 khoi lugng 0,3 kg dao dong
diéu hoa doc theo truc Ox. Vi tri can bang cua vat teing 2

v6i 0. Trong hé truc vuong goc xOv, dosthitbiéu dien
moi quan hé gitra van toc va li d6 ciaat nhu hinh vé. 0 x(cm)

Luc kéo vé cuc dai tac dung lén vétdrong qua trinh dao -5 5 7
dong l1a

-2

A. 24N. B. 30N: C.12N. D. 27N.
Huwoéng dan

g

={w=40(radls)=F,, =kA=mw’A=24(N) = Chon A.

Vidu 115(THPTQG - 2016) Cho hai vat dao dong diéu
hoa doc theo'hai duong thang cung song song v&i truc OX.
Vi tri cdn bang ciia moi vat nam trén dudng thing vudng )
goc voi truc Ox tai O. Trong hé truc vuong goéc xOv,
duong (1) 1a do thi biéu dién moi quan h¢ gitra van tc va
li 46 cua vat 1, duong (2) la @b thi biéu dién méi quan hé X

glua van tdc va li 6 cua vat 2 (hinh v&). Biét cac luc kéo 2)

A

A 4

Ve cuc dai tac dung 1én hai vat trong qua trinh dao dong la
bing nhau. Ti sé gitra khéi lugng cua vat 2 véi khéi lugng
cuavat1la

A. 1/3. B. 3. C. 1/27. D. 27.
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Hwéng ddn
oA, -3 ,
2 2
* T (1] +(Lj =1= (DZAZ My Ay =m,y03A, N & — ( (DlAl J i =27
A oA i:?, m, A, ) A
A
= Chon D.

2. Cac bai toan sir dung vong tron lugng giac

Kinh nghiém cho thay, nhitng bai toan khong lién
quan dén hudng cua dao dong didu hoa hoic lién
quan van téc hoac gia toc thi nén giai bai toan bang
cach sir dung cac phuong trinh; con néu lién quan
dén hudng thi khi st dung vong tron lugng gidc s&
cho 15i giai ngin gon!

Ta da biét, hinh chiéu cua chuyén dong tron déu
trén mot truc nam trong mat phang quy dao biéu dién
mot dao dong diéu hoa: X = Acos(wt+¢)

+ O nira trén vong tron thi hinh chiéu di theo chiéu am/'¢on ¢ diéi thishinh chiéu di theo chiéu
duong!
2.1. Chuyén dgng tron déu va dao dong diéu hoa
Phwong phap chung: . )
_ Dua vao moi quan h¢ gitra cac dai luong trongydao dong dieu hoa va trong chuyén dong tron
deéu.
X = Acos(ot+¢) = Hinh chiéu chia CDTB#'ban kinh bing A, tan sé goc o, toc do dai

V= oA

v? x \ v Y xV (v
X2+—2:A©(—] +(—j :la(—j +{—) =1
® A oA A Vv,

Vidu 1: (THPTQG /# 2016): Mot chat diém chuyén dong tron déu trén duong tron tim O ban
kinh 10 cm véi téc d6'god 5 rad/s. Hinh chiéu cua chat diém 1én truc Ox nam trong mat phang quy
dao co toe dbcucdaila
A. 15¢em/s: B. 50 cm/s. C. 250 cm/s. D. 25 cm/s.
Hwéng déan
# Motychat diém chuyén dong tron déu trén dudng tron ban kinh R véi tbe d6 goc @ thi hinh
chiéu ciia néytrén mot truc nam trong mat phang quy dao sé dao dong diéu hoa véi bién do ding
biang R va tan $6 goc dung bang o
* Hinh chiéu cua chét diém 1én truc Ox nam trong mat phang quy dao dao dong diéu hoa véi
bién do A = 10 cm va tan s6 goc =5 rad/s => téc do cuc dai la v, =®A =50 cm/s => Chon
B.
Vi du 2: Mot chat diém M chuyén dong tron déu trén quy dao tim O ban kinh R v&i toc do 100
cm/s. Goi P 1a hinh chiéu ctia M trén truc Ox nam trong mat phang quy dao. Khi P cach O mot
doan 6 (cm) no ¢o toe do 1a 50 (cm/s). Gid tri R bang
A. 43 (cm). B. 2,5 (cm) C. 643 (cm). D. 5 (cm)
Huwoéng ddn
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2 2 2 2
X v 6 50
* Sir dung: (—j + —| =1+ =1=A=43(cm)= Chon A.
A V; A® 100

2.2. Khoang thoi gian dé véc to van tdc va gia téc ciing chiéu, nguoc chiéu.
Phwong phap chung:

Viét phuong trinnh du6i dang: x = Acos(ot+¢);¢=(wt+¢) rdi phdi hop véi vong tron
luong giac.

Chu yring v ludn cing huéng véi huong chuyén dong, a ludn hudng vé vi tri can bang.

n/2 a<0 NN £ T
\ o Vatdittx=Adénx=0 = 0< D=
v<O0 2
(I 0 a>0<:> Vétditfrx=Odénx=—A:>£<¢)<n
0 v<0 2
T O O o a>0 ) 37_[
& Vatditux=-Adenx=0=>ng<d < —
(1) (IV) v>0 2
<0©V%d‘t‘ =0 dénX = Sm
V>0 atditu x = U demx =a :?<CD<27I
3n/2

Vidu 1: Mot chét diém dao dong didu hoa trén truc Ox.co phtteng trinh x = Acos(5nt + m/2) (cm).
Véc to van tde va véc to gia tdc s& co cung chiéu dirong eha truc Ox trong khoang thoi gian nao
(Ké tir thoi diém ban dau t = 0) sau day?
A.02s<t< 03s. B.00s<t<0,[ls. C.03s<t<04s. D.01s<t<0.2s.
) o “Huong dan
Mudn v > 0, a > 0 thi chat diém chuyén dongytron déu phai thuoc goc (1) (Vatditex = — A
dén x = 0):
n<5nt+g<3—2n:>0,1s<t<0,253 Chon D.
Vi du 2: Mot chit diém daefdéng diéu hoa trén truc Ox cé phuong trinh x= Acos(5xt + n/2) (cm).
Véc to van tde va véc to,gia toc s¢ 6 cung chiéu am cua truc Ox trong khoang thoi gian nao (ké tir
thoi diém ban dau t = 0) sauday?
A.0,2s <t <0,35s. B/0,0s<t<0,1s. C.03s<t<04s. D.01s<t<0,2s.
| " g ain |
Mugn v < 0,7a< 0 thi'chat diém chuyén dong tron déu phai thuoc goc (I) (Vat di tr X = A dén x
= 0)/Vilg = (5wt +®72)>n/2 nén (¢) phai bt dau tir 2r :

2n<5nt+g<5—2n:>0,35<t<0,4s: Chon C.

2.3. Tim li d9 va hwéng chuyén dgng Phuong phap chung:
_vat chuyén dong veé vi tri can bang la nhanh dan (khong déu) va chuyén dong ra xa vi tri can
bang 1a cham dan (khong déu).
x =Acos(ot+¢) o [Xu =Acos(at, +0)
Cach 1: —

V=x'=-0Asin(ot+¢) Vi) = —0Asin (o, + )
+ Vi) > 0: Vit di theo chidu dwong (x dang ting).

)

+ Vi < 0: Vit di theo chiéu am (x dang giam),

8
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Cach 2:
Xac dinh vi tri trén vong lugng gidc & thoi diém t, ;¢ = ot, +¢.
Néu thudc nira trén vong tron lugng giac thi hinh chiéu chuyén dong theo chiéu am (li d6 dang
iam).
’ N)éu thugc nira dudi vong tron lugng giac thi hinh chiéu chuyén dong theo chiéu duong (1i d6
dang tang).
Li d6 dao dong diéu hoa: X = Acos®, |

Van toc dao dong dieu hoa: v =x'= —0ind,

Vi du 1: Mot vét dao dong didu hoa co phuong trinh 1i d6 X = 24/2 cos (10nt+3n/4) ,trong d6 x

tinh bang xentimét (cm) va t tinh bang gidy (s). Lic t = 0 s vt co
A.lidd — 2 cm va dang di theo chiéu am.  B.1i o — 2 cm va dang di theo¢hiéu dwong.
C. li 6 +2 cm va dang di theo chiéu duong. D. li d6 +2 cm va dang di theo chiéu am.
Hwéng ddn

3n
X = Zﬁcos(lon.o + Tj =-2(cm)

Cach 1: 3 = Chon A.
Vo) = X' =~20n/25sin (1071.0 + ij <0
/2 7 2
(1)=3TC/ (1)=25.27‘E+TE/4
0
T T
© 21
3t/ 2 3n/2
3n) S8rn .
Q= (lOn.0+ T) » :Chuyen dong theo chieuam
Cach 2: = Chon A.

X~ 2\/50053%t =-2cm

Vi dd 23, Mot vat dao dong diéu hoa co phuong trinh li d¢ X = 2cos (10nt +7/ 4) , trong do6 X tinh

bang xentimét (cm) va t tinh bang gidy (s). Luc t = 5 s vat chuyén dong
A. nhanh @4n theo chiéu dwong cua truc Ox. B. nhanh dan theo chiéu 4m cua truc Ox.
C. cham dén theo chiéu dwong cua truc OXx. D. cham din theo chiéu 4m cua truc Ox.
Hwéng déan

D = (1071.5+ %j =25.2xn +§ (xem hinh phia trén)
=> Chuyén dong theo chiéu 4m vé vi tri c4n bing (nhanh dan) => Chon B.
Vi dy 3: Mot vat dao dong diéu hoa theo phuong trinh: X =2cos(2nt+7/6) (cm), trong do t

duoc tinh theo don vi gidy (s). Pong ning cua vat vao thoi diém t = 0,5 (s)
A. dang tang 1én. B. ¢6 d6 1on cuc dai.
C. dang giam di. D. ¢6 d6 16n cuc tiéu.

9
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Huong dan

¢ =ot+¢=2nr0, 5+g =7 +g hinh chiéu dang chuyén

dong vé vi tri can bang nén dong nang dang ting => Chon
8 (N

o>

n+m/6

2.4. Tim trang thai qua khir va twong lai
2.4.1. Tim trang thai qua Khir va twong lai d6i véi bai toan chwa cho biét phwong trinh cia X,
v, a, F..

Phwong phap chung: . )
+ Duya vao trang thai ¢ thoi diém ty dé xac dinh vi tri tuong
ung trén vong tron luong giac.
+ Dé tim trang thai ¢ thoi diém (t,—At ) ta quét theo
chiéu am mot goc A = AL,

Tuong lai

+ Dé tim trang thai o thoi diém (t, +At ) ta quét theo

O

chiéu duong mot goc Ap = At

Vi du 1: Mot chit diém chuyén dong tronfd@éuuéi téc do 1 m/s trén dudng tron dudng kinh 0,5 m.
Hinh chiéu M’ cua diém M 1én duong Kinh ciia drong won dao dong diéu hoa. Biét tai thoi diém t
= to, M’ di qua vi tri cAn bang theo ehiéu am, Hoi trudc thoi diém va sau thoi diém t0 1a 8,5 s hinh
chiéu M’ & vi tri nao va di theo chiéu nao?
Huwéng dédn
Cach 1: Dung VTLG

A :% =25(cm)
Bién d6 ya tan sb goc/lan Iwot 14: y 100
=—L=———=4(rad/s)
A 25

Gbecin quét: Ad= wAt = 34rad ~10,8225=5.2t+0,08225n

Tuonglai M Quékhu Tuonglai M Qua khur

+ Pé tim trang thai & thoi diémt=t, — 8,5 s ta chi cAn quét theo chidu 4m goc 0,8225x:

10
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x = 25c0s(0,32251) ~13,2 >0 . Liic nay chat diém nam & nira dusi nén hinh chiéu di theo

chiéu duong.

+ Pé tim trang thai ¢ thoi diém t = t, + 8,5 s ta chi can queét theo chiéu duong gbc 0,8225m. Suy
ra: X =-25c0s0,3225n ~—13,2cm < 0. Lc nay chat diém nam ¢ nira dudi nén hinh chiéu di
theo chiéu dwong.

Cach 2: Dung PTLG

Khong 1am mat tinh tong quét cta bai toan ta chon gdc thoi gian t = t, = 0 thi phuong trinh li

X = 25003(4t+—j(cm)
A Az 2

d6 va phuong trinh van toc c6 dang:
V=X'=-4, 25005(4t+ j(cm /s)

Dé tim trang thai trudc thoi diém t, mot khoang 8,5s
tachont= — 8,5s

@ =tot + 2
2

X = 25005(—4.8,5+§j ~13,2(cm)

v:x':—4.255in(—4.8,5+gjz84,9(cm/5)>0 @ =ot

Luc nay vat ¢6 1i 6 13,2 cm va dang di theo chiéu
duong.

Dé tim trang thai sau thoi diém ty mot khoang 8,5/5 ta ‘D:wt—g
chot=+485s:

X = 25005(4.8,5+§j ~13,2(cm)

v=x'= —4.255in(4.8,5+gj %84,9(em7s) >0

Luc nay vat c6 1i do — 1342 cmyva dang di theo chiéu duong.

Chu y: Phoi hop ca hai phweng phap chiing ta c6 thé rut ra quy trinh giai nhanh cho loai bai
toan nay nhu sau:

Budc 1: Chon gdc'thai gian't = &= 0 va ding VTLG dé viét pha dao dong: @ = ot +¢

Budéc 27 én lrotithayts= — At va t = +At dé tim trang thai qua khi va trang thai tuong lai:
X =ACos D
V= —0Asin®

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

v < 0: Vat di theo chiéu am (x dang giam)
Vi du 2: M6t chat diém chuyén dong tron déu véi toe do 0,75 m/s trén dudng tron ban kinh 0,25
m. Hinh chiéu M’ ctia diém M Ién dudng kinh cta duong tron dao dong diéu hoa. Biét tai thoi
diém han dau, M di qua vi tri X = A/2 theo chiéu am. Tai thoi diém t

CD:c0t+(p:>{

A. 24,9 cm theo chiéu duong C. 22,6 cm theo chiéu duong.
B. 24,9 cm theo chiéu am. D. 22,6 cm theo chiéu am.
Hwong dan

11
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* Bién d6 va tan so goc:

S/
I
g
+
\

A= 25(cm);<o:VXT =3(rad/s)

Pha dao djng c6 dang: @ =3t +g

A s

N[ D> Qreesnnees

Thay t =8 s thi
X =Acos® ~ 24,9(cm)

v=-Awsin® ~6,4(cm/s)>0

(D=3.8+E:{
3

Vi du 3: Vit dao dong didu hoa doc theo truc Ox (v6i O 1a vi tri can bang), vai chu'ki 2(s), voi
bién d6 A. Sau khi dao dong duoc 4,25 (s) vat ¢ li 6 cuc dai. Tai thoi diém ban dauvat di'theo
chiéu
A.duongquavitricolido A/N2 . B.amquavitricoli do A2 .
C. duong qua vi tri c6 1i d6 A/2. D. am qua vi tri c6 1i d6 A/2.
Hwéng ddn

Chon lai gdc thoi gian t = t, = 4,25 s thi pha dao dong ¢ dang: '@.= %t =t

Pé tim trang thai ban dau ta cho t = — 4,25 ¢ thi
x=Acosd>=i
®=-4,251= J2 = Chon A
v=-Awnsin®

Sau khi da hléu ro phwong phap hocgsinhyco thé rit gon
cdch trinh bay dé phii hop vdi hinh thircathi trac nghiém.

Vi du 4: Vit dao dong diéu hoa doc thee'truc Ox (v6i O 1a vi tri can bang), voi chu ki 1,5 (s), voi
bién d6 A. Sau khi dao dong duoc'3,25 (s) vat & li do cuc tiéu. Tai thoi diém ban dau vat di theo
chiéu A. duong qua vi trieed li do
A. duong qua vi tri li d0°A/2 B. 4m qua vi tri ¢6 i d§ A/2.
C. duongqua wistri co i do — A/2. D.amquavitricolidd — A/2.
Hwéng déan

.2 . 2 4
Chon lai goc thaiygian t = ty = 3,25 s thi <|)=?nt+n:?nt+n

Dé tim trang thai ban dau tacho t= — 3,25 s thi

A

- =AcCosp=——
@:%m:x ?="7% = ChonD.

v=—Awsing<0

Vi du 5: Mot chit diém chuyén dong tron déu véi toe d6 0,75 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
diém ban dau, M’ di qua vi tri can bang theo chiéu 4m. Tai thoi diém t = 8 s hinh chiéu M’qua li
do

A. —10,17 cm theo chiéu duong. B. — 22,64 cm theo chiéu am.
C. 22,64 cm theo chiéu duong. D. 22,64 cm theo chicu am.
Hwong dan
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A=0,25(m); m—\; 3(rad /) => g =3t +

x = Acos¢ ~ 0,2264(m)
v=—-Aonsin$¢<0

Vi du 6: M6t vat thuc hién dao dong didu hoa véi bién do A tai thoi diém t, = 1,2 s vat dang & vi
tri X = A/2 theo chiéu am, tai thoi diém t, = 9,2 s vat dang ¢ bién 4m va da di qua vi tri can bang 3
lan tinh tir thoi diém t,. Hoi tai thoi diém ban dau thi vat dang ¢ dau va di theo chiéu nao.

1;8)4):3.84—%3{ = Chon D.

A. 0,98 chuyén dong theo chiéu am. B. 0,98A chuyén dong theo chiéu duong
C. 0,588A chuyén dong theo chiéu am. D. 0,55A chuyén dong theo chiéu dm.
Huong dan

Chon lai gbc thoi giant = t; = 1,2 s thi pha dao

(I)=o)t—i-E
1 3

dong c6 dang: ¢ = ot +g

T My quay mét vong (ang, véi thoi gian T) thi
vat qua vi tri can bang 2 lan, roi quay tiép mot goc
2m/3 (ang voi thoi gian T/3) vat dén bién 4m va tong M,
cong da qua vi tri can bang 3 lan.

Ta co: T+%=9,2—1,2:T=6(s)

:m:E:E(rad/s)
T 3
Dé tim trang thai ban dautachot= — 1,2 s thi
x=Acos¢d=0,98A
d)——ﬁ+ﬂ=—7E :{ ¢

— . = Chon B
3 3 15 vV=-Ansing >0

2.4.2. Tim trang thai qua khi vajtwong lai doi v6i bai toan cho biét phwong trinh cia x, v, a,
F...

Phwong phap chung:

Biét tai thoi diém t vat colindd X = X;.

Cdch 1: Gidi phwongdkinh bang PTLG.

Céc budc giai bai toan im li ¢o, Van toc dao dong sau (trudc) thoi diém t mot khoang At.
* Tir phuyong trinh dag dong diétrhoa: x = Acos(wt + @) cho X = X;.

Lay ngHiém ot +@=0tng voi x dang giam (vat chuyén dong theo chiéu 4m vi v < 0) hoic
ot +@& —o tngWéi x.dang tang (vat chuyén dong theo chiéu dwong)

(v610< o = arceos(x, +A) =shiftcos(x, +A) <7 )

* Li d6 vaén toc dao dong sau (trudc) thoi diém do At gidy la:

X = Acos(toAt+a) _[x=Acos(+oAt-a)

{V:—coASin(icoAt+oc) {V:—mASin(icoAt—oc)

Ngdy nay Véi sw Xudt hign ciia mdy tinh cam tay nhw Casio 570ES, 570ESplus...ta xdy dung
quy trinh gidi nhanh nhw sau:

* Li d6 va van toc sau thoi diém t mot khoang thoi gian At lan luot bdm nhu sau:
{Acos(mm +shiftcos(x, +A))

—oAsin (oAt +shiftcos(x, +A))

* Li d6 va van toc trudc thoi diém t mot khoang thoi gian At lan luot bim nhu sau:
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Acos(wAt +shiftcos(x, +A))
—osin(—mAt +shiftcos(x, +A))

(LAy diu cong trudce shift cos(x, +A ) néu & thoi diém t li do dang giam (di theo chiéu am) va
ldy dau trir néu i do dang ting (di theo chiéu duong))

Cach 2: Dung vong tron luong giac (VTLG) . i
Vidu 1: M6t vat dao dong theo phuong trinh X = 4.cos(at/6) (cm) (t do bang gidy). Tai thoi diém
tilidola2 \/§ cm va dang giam. Tinh li d6 sau thoi diém t, 1a 3 (s).

A. —25cm. B. —2cm. C.2cm. D.3cm.

Huwoéng dan
X = 4cosn—t = Z\E i
Cach 1: Dung PTLG: 6 2Ty

T it 6 6 (t+3)

= 4cosg(t+3) s
v=X'=—=4.s5in—<0
6 6

ot 7w
= X(ya) = 4COS(E+EJ = —2(cm) = Chon B.
Bédm mdy tinh chon don vi géc rad
B4Am nham: 4cos(%x3+shiﬂcos(2\/§+4)j rdi bAm sé duge—2 =Chon B.
Cach 2: Dung VTLG:
Tai thoi diém t; ¢ 1i d6 1a 2«/§ cm va dang giam nén

chét diém chuyén dong déu nam tai M,
+ Dé tim trang thai ¢ thoi diém t = t; + 3 sfta quet theo

MZ

T
chiéu duong goc: Ad = 0)At+g va luc/may chuyén dong “ 6

tron déu nam tai M,. Diém M, nam @,nira trén vong tron \% «/_
nén hinh chiéu cta no6 di theo chiéu am (x,dang giam). 2V3
Li d6 cua dao dong lic nay la:

X, = 4cos(g+gj ==2(cm) =3 Chon B.
Chu y: Phdi hgp ca hai phuong phap chiing ta ¢ thé rut ra quy trinh giai nhanh cho loai bai

toan nay nhu'saus
Bug€ 1 Chonygdc thoi gian t = t, va dung VTLG dé viét pha dao dong: ¢ = ot +¢. |

Bu6¢,2: Thay t 37— Atvat=+ At dé tim trang thai qua khir va trang thi twong lai:
X =Acos®

O =ot+o= .
V=-0Asin®

v > 0: Vit di theo chi}éu duong (x dang tang)
v < 0: Vat di theo chiéu am (x dang giam)
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Cach 3: Chon lai goc thoi gian t = t1 thi pha dao dong
ntow

cédang: ¢=—+—

ang: ¢ ="+

Pé tim trang thai sau d6 3 s ta cho t = +3 s thi
pm3,m_2n_ [x=AcoSh=-
vV=-Ansing<0

6 6 3
= Chon B.

Kinh nghiém: Chon lai gbc thoi gian trung véi trang thai da biét tc 1a viét lai phaidao dong
X =AC0S¢
vV =-0Asind
Vi du 2: Mot chit diém dao dong diéu hoa theo phuong trinh x = 5sin(5nt +4)x.tinh bang cm va
t tinh bang gidy). Tai thoi diém to, chat diém c6 1i d6 3 cm va dang tang. Goi li d6 va van téc cua
chit diém & thoi diém trude d6 0,1 s va sau d6 0,1 (s) 1an luot 14 X4V, Xo, Vo. Chon phuwong an
dang.

A. Xy = 4cm. B. X, = —4cm. C.vy;=— 15z cm/s. D4V, = — 15z cm/s.

, , Huwoéng déan
Chon lai goc thoi gian t = ty va viét phuong trinh li ¢ dang ham ¢os thi pha dao dong

d=0ot+¢. Tirdoé ta tim duoc trang thai quéa khir hoic tuong lai {

3
c6 dang: ¢ =5mt —arccosg .
Pé tim trang thai truéc to1a 0,1 stachot= — 0,4's

=-5m.0,1- aI’CCOSE

X, =Acos®,. =—4(cm)
v, = —Aosin®, =15r(cm)
Dé tim trang thai sau to 130,1 s'ta cho t =+0,1 s thi

® =5nt - arccosg

X, <A cosd, =+4(cm)

=—Awnsin®, =-15r(cm)

Kinh nghiémabbi vGi bai toan lién quan dén chiéu tang (giam) (chiéu duong, chiéu 4m) thi
nén/ung VTLG. D8 véi bai toan khong lién quan dén chiéu ting giam (chiéu duwong chidu am)

thi nén dung,PTLG. .
Vidu 3: Motvat dao dong dicu hoa theo phuong ngang véi phuong trinh: X = 20c0s2xnt (cm) (t do

D, = 5n.0,1—arccos§ = {

bing gidy). Vao mot thoi diém nao d6 vat ¢6 li d 1a 1043 cm thi li do vao thoi didm ngay sau d6

1/12 (s) 1a
A. 10 cm hoiac 5 cm. B. 20 cm hoac 15 cm.
C. 10 cm hoac 15 cm. D. 10 cm hodc 20 cm.

Huong déan
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Bai toan nay nén dang phuong phap GPTLG vi bai toan khong noéi 16 qua li d¢ 10\/5 cm di

T

2nt =—

theo chidu duong hay chidu Am: X = 20¢0s 21t = 1043 = 6
2mt=-_
6

10(cm
X 41y = 20€05 27 AR P . .3 T L LU Chon D
12 6 6 20(cm)

Bdm nhdp tinh (chon goc rad)
B4m nhap: 20cos(2x.$+shift cos(lOJ§+20)] rdi bam = s& duoc 10.

B4m nhap: 20cos(2n.$—shiﬁ cos (10\/§+20)j rdi bam = s& duoc 20.

X, =10(cm)
X, = 20(cm)
Néu tinh van téc thi bam mdy tinh (chon don vi géc rad)

BAm nhap: 20005(2x.$+5hift cos(lo% +2o)j rdi bam = s&iduoc |—.408,8.

= Chon B.

B4m nhap: ZOCos(Zn.é—shiﬂ oS (10ﬁ+20)) rdi bam =’s& duoc 0.

X, =10(cm)

l:x2 =20(cm)

Vi du 4: Mot vat dao dong diéu hoa thee phuong ngang, trong thoi gian 100 gidy né thuc hién

dtng 50 dao dong. Tai thoi diém t VAt co 1i @6 2 cm va van téc 4n/3 (cm/s). Hay tinh li d6 cua
vat d6 & thoi diém (t + 1/3 s)

= Chon B.

A.7cm Bi=7cm Q80m D.-8cm
Huwoéng dan
X =Acosnt=2
T:E:Z:m:ﬁ:n(rad/s): . )
n T v =—nAsin it = 473 = Asinntt = —44/3

X = ACOST t+1 — Acos| it + = =ACOSnt.COSE—Asinnt.sinE=7(Cm)
(3 3 3 3 3

4
3

Bim mady.tinh (chon don vi goc rad):

2
Tinh A truge: A=, fxf +V—l2 = 24/13(cm)
(&)

Bam nhap: 2+/13 cos n.l—shiftcos[ 2 j rdi bam = s& dugc 7
3 2413

=X, =7(cm)= Chon A.
Vi du 5: Mot vat dao dong didu hoa doc theo Ox véi tan sé goc n rad/s. Tai thoi diém t vat ¢6 li
d0 2 cm va van téc 4mf3 (cm/s). Van téc cua vat d6 & thai diém (t + 1/3 s) gan gid tri nao nhét

trong s cac gié tri sau day?
A. 16 cm/s. B. —5cm/s. C.5cmfs. D. — 16 cm/s.
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Huong dan

X =Acosnt =2
v=-nAsinnat = 4n\/§:> Asinnt = —4\/5

vV, = —nAsin(t +lj = —nAsin(nt +£J = —mAsinnit.cos~ — A cos it.sin —
(3] 2 3 3 3

= m3(cm/s) ~5,44(cm/s)= Chon C.

Béim mdy tinh (chon don vi géc rad):

2
Tinh A trude: A=, /xf +V—12 =2/3(cm)
()

Bam nhap: —27/13sin nxl—shiftcos( 2 ) rdi bam= s& duoc 5,44 =" Chon G
3 2\13

Vi du 6: Xét con lic dao dong didu hoa véi tin sé dao dong 1a = 107 (rad/s). Thai diém t = 0,1
(s), vat nam tai li d6 X = +2 cm va c¢6 tri can bang. Hoi tai thoi diém t =.0,05 (s), vét dang ¢ li d6 va
¢6 van toc bang bao nhiéu:
A.x=+2cm, v=+ 0,21 m/s. B.x=—-2cm,Vv=-0,27mm/ss¢
C.x=—2cm, v=+0,2 T m/s. D. x=+2cm, v 50,2 ©im/s.
Huwoéng déan
{x = Acos10nt, =2(cm)

v =-10mAsinnt, = -20m(cm/s) = Asin10nt, (= 2
x = Acos10r(t, —0,05) = Asin10xt, = 2(cm)
t=t,-0,05s = ]
v =-10mAsin rt(t, £0,05)=107A cos10nt, = 20rt(cm/s)

= Chon A.
Vi du 7: Mot vat dao dong didu hoa theo truc Ox (O va vi tri cdn bang) véi tin sb goc 4n (rad/s).

Tai thoi diém to vat co van toe 4ny3 coifs. Hay tinh i o cua vat d6 o thoi diém (t, +0,875s)
A. 3cm B. —ﬁ(cm) C. 2cm. D. - 2cm.
Hwéng déan
X = A0S 4nt
Vv Z—4AnAsin4dnt = 47&/5

X = Acos4n(t+0,875) = Acos(4n+7.gj =Asin4nt = —\/§(cm) = Chon B

(+3)

Trao déi? Bai toan nay chua cho A nhung cho v; van tinh dugc X, 1a do né tring véi trudng
hop dac biét t, —t, :(2.3+1)% nén X, =-V,/ @=—+3. Mot trong nhiing diém khac nhau cin
ban giita hinh thuc thi ty luan va thi trac nghiém 1a & chd, thi ty luan thuong co xu huéng giai
quyét mot bai toan tong quat, con thi tric nghiém thi thuong dic biét hoa bai toan tong quat. Vi
vay, néu dé y dén cac truong hop dic biét thi khi gap bai toan kho ta ¢ cam giac nhu bai toan dé.

1) Hai thoi diém cach nhau mot khoang thoi gian t, —t, =nT. (chung t6i goi 1a hai thoi diém

cung pha) thi X, =X;;V, =V;;a, =4a,.....
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2) Hai thoi diém cach nhau mot khoang thoi gian t, —t, =(2n +1)% (chiing t6i goi 12 hai thoi
diém nguoc pha) thi X, =—X,;;V, =—V,;a, = ...

3) Hai thoi diém cach nhau mot khoang thoi gian t, —t, =(2n +1)% (chiing t6i goi 1 hai thoi

diém vuong pha) thi X} +x3 =A% V. +V3 =V2, ;a2 +a) =a’,, |V, =|ox,|; [vi|=|ox,| (khinlé

thi v, = ®X,;V, =—X, va khin chin thi v, =-0X,;V, =+oX, .
Vi du 8: Mot vat dao dong diéu hoa co chu ki T. Tai mot thoi diém vat cach vi tri can bang 6 cm,
sau d6 T/4 vat co toc d6 12n cm/s. Tim T.

A ls. B.2s. c.\2 D.0,5s.
Huoéng dan

T
t,-t=—=A"=x>+X%} )
4 —x2=Y2 2 (Y2| o9 (rad/s)
V2 17 2 = =cn
2,2 2 1
A X2+E

_2m_ 1(s)= Chon A.
(O]

Vi du 9: (PH — 2012) Mot con lic 16 xo gdm 10 xo nhé'e d6 eirmg T00 N/m va vat nho khdi
lwong m. Con lic dao dong diéu hoa theo phuong ngangwéi chuki T. Biét ¢ thoi diém t vat co li
d6 5 cm, & thoi diém t + T/4 vat co toe do 50 cm/s. Gia tri caa m bang
A. 0,5 kg. B. 1,2 kg. C..0,8'kg. D.1,0kg.
Huwoéngddn
-

2 2 2
tz—tI:Z:A =X +X; V" v
, == 2= o=|-2(=10(rad/s)
AZ:x§+ﬁ ® %
2
()

=m :Lzl(kg): Chon D!
(o)

2
Vi du 10: Mot con lie19 xotreo thang dung, dao dong diéu hoa véi chu ki T. Biét ¢ thoi diém t
vat cach viAti,can™Bang Siem, & thoi diém t + T/4 vat c6 tde do 50 cm/s. Hoi khi vat & vi tri can
bing 10 x6°dan bao nhiéu? Liy g = 10 m/s°.

AA0,075 m. B.0,15m. C.01m. D. 0,05 m.
Hwong dan

Vi X, VWpyuong pha nhau ma hai thoi diém lai vuong t,—t, =(2n+1)T/4 nén

Vif_|Ve|_50

=—=10(rad/
s (rad/s)

X, X

P din ciia 16 x0 & Vi 6 VTCB: Al = % =9 _01(m)= chenc.
(O]
Vidu 11: Mot vat dao dong diéu hoa 6 chu ki 1 s. Tai mot thoi diémt=t1 vitcolidox; = — 6
cm, sau d6 2,75 s vat ¢6 van tdc 1a
A. 12n\E cm/s. B. —Gnﬁ cm/s. C. —12ncm/s. D. 127 cm/s.
Huong déan
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Vit, -t :2,75:(2x5+1)£=(2n +1)%:> n=5:lasb ¢ nén

Vv, =+mx, =-12n(cm/s)= Chon C.

2.5. Tim s6 lan di qua mét vi tri nhit dinh trong mét khoang thoi gian

Cach 1 : Giai phuong trinh lugng giac.

Céc budc giai bai toan tim s6 1an vat di qua vi tri da biét x (hoac v, a, o|, Wq, F) tir thoi diém t,
dén L.

* Giai phuong trinh lrgng giac duge cac nghiém.

*Tuty < t <t;=>PhamvigiatriciakeZ .

* T6ng s gia tri cua k chinh 14 s6 1an vat di qua vi tri d6.

Luu y:

+ Trong mdi chu ky vat qua mdi vi tri bién 1 1an con céc vi tri khac 2 1an.

+ M3i mot chu ky vat dat van tdc v hai 1an & 2 vi tri déi xttng nhau qua Vi tri'can bafg va dat
téc d6 v bdn 1an mdi vi tri 2 1an do di theo 2 chiéu 4m dwong.

+ Ddi vai gia toc thi két qua nhu véi li do.

+ Néu t = t, tinh tir vi tri khao sat thi ca qua trinh dugc cong thémdmot lAn.vat di qua li do do,
van téc do...

Cich 2: Dung db thi:

+ Duya vao phuong trinh dao dong vé db thi x (v, a, F, W, Wghtheo thoi gian

+ X4c dinh s6 giao diém ciia dd thi véi duong thang x #Xo trongkhodhg thoi gian [t;;t, ]

Cach 3: Dung vong tron lugng giac.

+ Viét phuong trinh dudi dang ham cos: X = Acls(wt+0); ¢ = (ot +¢)

+ X4c dinh vi tri xuét phat.

+ X4c dinh goc quét Ad = 0.At = N.2n+w%B AP (Mid sé nguyén)

+ Qua diém x ké dudng vudng goc wdi Ox S&eit vong tron tai hai diém (mot diém & nia trén
vong tron ¢6 hinh chiu di theo chiéuam va,diém con lai c6 hinh chiéu di theo chiéu dwong).

+Pém s6 lan quét qua diém can tim.
Vidu 1: Mot vat dao dong diéd hoa thee/phuong trinh x = 4cos(n/2 + 1/2) (cm) (t do bang gidy).
Tir thoi diém t = 0 (s) dén thoi.diém t = 5 () vat di qua vitrix = —2 cm 1a

A. 3 lan trong d6 2 lan di theo €hiéu dwong va 1 1an di theo chiéu am.

B. 3 lan trong d6 1 fan dirtheo chiéu duong va 2 1an di theo chiéu am.

C. 5 lan trong d6 3'1an di theo chieu duong va 2 1an di theo chiéu am.

D. 5 lan‘tteng/d@612 1an'di'theo chiéu duong va 3 lan di theo chidu 4m.

Huwong dan

Cdch 1: Giai phuorig trinh Iuong giac.

Tur thoi diém t = 0 (s) dén thoi diém t = 5 (s) s6 lan vat di qua vi tri x = — 2 cm theo chiéu
duong duge xac dinh nhu sau:

x:4cos[%t+gj:—2 ) .
Dn—t+ﬁz—?n+k2n:t=—§+4kﬁ>k=1

v=—2nsin£n—t+2j>0 2
2 2

Tir thoi diém t = 0 (s) dén thoi diém t = 5 (s) s6 1an vat di qua vi tri x = — 2 cm theo chiéu 4m
duoc xac dinh nhu sau:
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x=4cos[%t+g]=—2 ) 1
L S S S SV CE Ny
(nt = 2 3 3
v=-=-2nsin| —+— |<0
2 2
= Chon B.
Cich 2: Dung d6 thi. V& d6 thi x theo t.
x(cm)
A
/I

tecaaa

lecc e cmcabanaaa

remeedecceadeceadacaas

N

= feeeedecccacbanaa

N
w
S

Qua diém x = — 2 cm ké duong song song vai truc hoanh thi trong khoang thoi gian [0, 5s] né
cét d6 thi tai 3 diém, tirc 1a vat qua vi tri x = — 2 cm/ba lan(hai'lan di theo chidu am va mét lan di
theo chiéu dwong) => Chon B.

Cdch 3: Dung vong tron lugng giac

o _T
x=doos| B4 ="t T (Y
2 2 2 2

Vi tri bat dau quét: (I)(tl n_O + IR

2 2 2
Goéc quét thém: AD =21+0,5n
AD = 2n + 10,51 = ChonB

— 1
%I/Ice)\rr]\gtlggoz Ic?neu duong vallantheo chieuam) cgian theo chieuam

Kifih nghi¢mi D6 voi hinh thic thi trac nghiém doi hoi phai ra quyét dinh nhanh va chinh
xacgthi nén rén luyen theo cach 3.
Vi du 2: M@t vat dao dong diéu hoa theo phuong trinh x = 6cos(5nt + 1/6) cm (t do bang s). Trong
khoang thoi gian tir thoi diém t; = 0,4 (s) dén tho diém t, = 2,9 (s) vat di qua vi tri x = 3,6 cm dugc
may lan
A. 13 Ian. B. 12 Ian. C. 11 lan. D. 7 lan.
Huong dan
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X =6005(5nt+g}:d)=5nt+g

Vi tri bt ddu quét: @, =51.0,4+ 2 =2+~
(t) 6 6

Goc quét thém: AD = wAt =12,5n
AD= 621 +0,5n
| AN

[
6vongcol2lan  coljan

= Quax=3,6cmco 13 1an = Chon A.

Kinh nghiém: Néu bai toan cho phuong trinh dao dong dang sin thi ta d6i vé dang0s:

X :Asin(mt+a):Acos(mt+a—gJ

Vi du 3: (PH — 2008) Mot chit diém dao dong diéu hoa theo phuong trintiux = 8sin(5nt + n/6)
(cm) (x tinh bing cm va t tinh bang gidy). Trong mdt gidy dau tién tir thoi diém t =0, chét diém di
quavitricolidox=+1cm
A. 7 lan. B. 6 lan. C. 4 lan. D.5 lan.
Hwéng ddn

x = 3sin| 5nt+~ | =3cos| Sat+ = -~
6 6 2

X :3COS(5nt—E):>CD :57ct—E
3 3

Vi tri bat dau quét: @, = 5r0-~=_2
(0) 3 3
Goc quét thém: AD = wAt =57
AD= 22t + =@
1 T
2vongqua4lan  quallan [0)) —_
= Vatqua vi tri x = lcm 1a 51an ='Chon D. @3

Vi duy 4: M6t chat diém dab déngdicu hoa theo phuong trinh X =10cos(5nt—n/3) (em)( t tinh
bing s). Sau khoang thoi gian 4,2s ké tir t = 0 chat diém qua vi tri c6 li d6 — 5cm theo chiéu
duong bao nhiéu Ian:
A. 20 lan. B. 10 lan. C.211lan D. 11 Ian
Hwéng déan

X =10cos(5nt—£j =o =57ct—E
3 3

Vi tri bitdau quét: @, =5m.0-~=-"
(0) 3 3
Goc quét thém: AD = wAt =21 _,5
AD= 102n + =
1

10vongqualOlan  coOlan
= Vatquavi tri x = — 5 cm theo chiéu dwong 14 10 1an
= Chon D.

S Gttt [

Vi du 5: Mot vat dao dong diéu hoa theo phuong trinh li d¢: x = 2cos(3nt + n/4) cm. S6 lan vat
dat tbc do cuc dai trong gidy du tién la
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A. 4 lan. B. 2 lan. C~ 1 lan. D. 3 lan.
) Huong dan
Toc do cuc dai khi vat qua VTCB (x = 0)
Vi tri bat dau quét: d, =310+ ="
4 4

Goéc quét thém: AD = wAt =3r
AD= 2m + =
L
lvongqua2lan  quallan
= Vatqua vi tri x =0cm la 3 lan = Chon D.
Kinh nghié¢m: Ddi voi cic bai toan lién quan dénv, a, F, W,
W, thi dya vao cong thire doc 1ap véi thoi gian dé quy vé x.s

Vi du 6: Mot chit diém dao dong didu hoa theo phuong trinh X = 3cos(5nt — 4/3)icm) (t tinh
bing gidy). Trong mot gidy diu tién tir thoi diém t = 0, s6 1in dong nang cua chat'diém bang 8 lan
thé ning cta chat diém la
A.5 lan. B. 6 1an. C. 10 lan. D. 9 lan.
Hwéng ddn

w, -2
Wo =8, = 1 kx> 1kA? A
Wt=—W<:>L=——<:>|x|=—=1(cm)
9 2 9 2 3
T

Vi tri bit dau quét: <1) —57t 0—5 :_§

Goc quét thém: AD = wAt =57
AD = 221 + n = Tong cong 10 lanS =, Chon C.

2vong8lan  2lan

2.6. Viét phuwong trinh dao dong diéuhoa
Thyc chat cua viét phuong trinh dao'@ong didu hoa 14 xac dinh cac dai luong A, ® va ¢ cua

phuong trinh X = ACOS(cot + (p)
Cach 1:

NN
N ix +_2 Y max. :_2 _ [2W _ Suacuiy _ Sewiy _ Chieu dai quy dao
® ® ® k 2 4 2

x =Acos(ot+0) o | X =Ac0se A=2?
. — > . =
v =—oAsin(ot+¢) Vi =—0Asing  ¢="?

Cdch 2: Dung vong tron lugng giac X, = ACos;V, >0 thudc dudi trén vong tron, vy < 0,

thudc nua trén vong tron
Cach 3: Dung may tinh cam tay Casio Fx 570es

X = Acos(mt
Co s6- (_w +9) =0,
Vz—mASIn(mt+(p)

« X, =Acosp=a
LSy, :
V, =—mAsing  |-—2=Asinp=b
(&)

Mot dao dong diéu hoa X = Acos(wt+@) c6 thé biéu dién bang mét s6 phirc
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X =AZp=Ae" = Acosp+i.Asine=a-+bi

- v, .
Phuong phap: X =X, ——i=AZp < x=Acos(ot+¢)
[

Thao tic bAm may:
Bim: [MODE Man hinh xuat hién;: CMPLX
BAm: |SH|FT|||\/|ODE||A| Man hinh xuat hién chit R

z . vV, .
Bam nhap: x, ——i

(O]
Bam [SHIFT[2[3]]
(Man hinh s& hién AZ¢ , d6 1a bién d6 A va pha ban dau ).
Vi du 1: M6t chit diém dao dong diéu hoa theo truc Ox (O 14 vi tri can bang) véichu ki2,09 (s).
Lic t = 0 chit diém c6 li @6 1a +3 cm va van toe 1a +94/3 cm/s. Viét phudng trinh dao dong cia

chat diém.
Huwoéng dan

Cach 1:
o x = Acos (ot +o) o [3=Acese A=6(cm)
o=—=3(rad/s) _ — = m
T V=—nAsin(ot+¢) 93 —3Asing 0=-3
T
=X = 6cos(3t —gj(cm)
Cich 2: Dung may tinh Casio 570ES [Phao tde bam may;
Thao tic bAm may:
BAm: Man hinh xuat hign: CMPLX
Bim: |SH|FT|||\/|ODE||A| Man hinh xuat hién chir R
Bam nhap: X, Yo s X, = 30M;V, =+93cm/s va o=3(rad/s)
()
i s | g [SHIETIZIB]E s duoc 6/ x
NATURAL DISPLAY 3

Két qua nay co nghia la:

X = 6cos(3t—gj(cm)

Quy trinh gidi nhanh: )

1) bé viét phuong trinh dao dong dang ham cos khi cho biét Xo, Vo va ® ta nhap:
V, . ift23=

Xy ——2i—"ME 5 Az < x = Acos (ot +¢)
®

2) Bé viét phuong trinh dao dong dang ham sin khi cho biét X, Vo va o ta nhap:
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v, . .
X +—21—"2 5 AL <> x = Asin (ot +i)
()
Luc t = 0, néu vat qua vi tri can bang theo chiéu duong thi X, = 0 va vy = 0A.
Lic t = 0, néu vat qua vj tri can bang theo chiéu dm thi x, =0 va v, = —0A .
Luc t =0, néu vat qua vj tri bién duong thi Xo=+A va vo = 0.
Luc t =0, néu vat qua vi tri bién amthi Xo= —Avavy=0.
Vi du 2: MOt vat dao dong diéu hoa theo phuong ngang trong 100 s n6 thuc hién dugc 50 dao
dong va cach vi tri can bing 5 cm thi c6 téc d6 5myf3 (cm/s). LAy n? = 10. Viét phuong trinh dao
dong didu hoa cua vat dang ham cos, néu chon géc thoi gian 1a luc:
a) Vat di qua vi tri can bang theo chiéu duong.
b) Vat di qua vi tri cn bang theo chiéu am.
¢) Vt di qua vi tri c6 toa do — 5em theo chidu am véi van téc 5m+/3(cm/s)
Hwéng ddn
At 100

A& 21
huky: T=—=—-=2(s). Tan so goc: o=—=
Chu ky =5 (s). Tansd goc: o T n(rad/s)

2
Bién do ,fxz +v—2 =10(cm)
()

2) o_nlol%loé_%n@x:lOCOS[TEt—g)(Cm)

T
b) 0—-—— —m10; ﬂ)lOL%n@X=lOCos[nt+g]cm
T

B 531 i ﬂ)lOL%ﬂ <X =1000$(nt+2—::}(cm)
T

Vi du 3: Mot vat dao dong didu hoaydoc, theo truc Ox. Lic t = 0, li do x, = —/2(cm) van téc
V, = —n«/f(cm /s) va giatde a, = J2r’? (cm/s?). Viét phuong trinh dao dong cua vat dudi dang
ham sb cos

A. x =2cos(nt — w/3) em. B. x = 4cos(nt + 57/6) cm.
C. x = 2cos(nt + 3n/4)/cm. D. x = 4cos(nt — n/6) cm.
Hwong dan
Tanf86 goc: B |22 = n(rad/s)
X

0

N A ) V. .
Nhap so ligw'theo cong thirc: x, ——2i s& dugc:
()]

_ _“\/_ shift 23 24%7: S X= Zcos(nt +3fj(cm) = Chon C.

Chii y: Vorl céc bai toan s6 lidu khong tudng minh thi khong nén dung phuong phap s6 phic.
Vi du 4: Mot vat dao dong diéu hoa véi bién do A, tan s6 goc . Chon gbc thoi gian 1a lac vat di
qua vi tri c6 toa d0 duong va c6 van téc bang — oA/2. Phuong trinh dao dong cua vat la

A. x = Asin(ot — n/6). B. x = Acos(ot — 27/3).
C. x = Acos(ot + n/6). D. x = Asin(ot + 7i/3).
Hwong dan
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T

x=Acos(ot+¢@) . [x=Acosg>0 =%
= i =-wAsing=- A/2:> T
v =—oAsin(ot+¢) V=—0ASNe =0 x:Acos(mHEJ

= Chon C.
Vi du 5: Mot vat dao dong diéu hoa, khoang thoi gian giira hai 1an lién tiép vat qua vi tri can bang
12 0,5 s; quang duong vat di duogc trong 0,5 s 1a 8 cm. Tai thoi diémt=1,5s vat qua li 4o x = 2\5
cm theo chiéu duong. Phuong trinh dao dong 1a:

A. x =8cos(2nt — n/3) cm. B. x = 4cos(2nt + 57/6) cm.

C. x = 8cos(2nt + 7/6) cm. D.x= 4co§(2nt — w/6) cm.

Huwoéng dan

~0,5(s) = T=1(s) = 0= Z_T“ = 2n(rad /s)

S

> NH

nua chu ky =4
21— 4(cm)

5n
t=1,5(s) {X = ACOS(?_TE.]., 5+ (p) = Z\ﬁ ¢= ?
R ONIN N

. = Chon B.
v=-2mAsin(2n15+¢)>0 |, _ 4COS(2M +5En)
Vidu 6: (PH — 2011) Mot chat diém dao dong diéw hoa trén truc Ox. Trong thoi gian 31,4 s chat
diém thyc hién duoc 100 dao dong toan phan. Géc thai gian' 1a luc chét diém di qua vi tri c6 1i d6 2
cm theo chiéu am vai tée do 1a 403 cmis. ledy n° =13,14. Phuong trinh dao dong ciia chét diém la
A. x=6c0s(20t — 7/6) (cm). B.%=4cos(20t + n/3) (cm).
C. x =4cos(20t — =/3) (cm). D. x = 6¢0s(20t + n/6) (cm).
Huwréng dan
Khéng can tinh toan da biét chac€hin @.=120 (rad/s). Goc thoi
gian 13 lac chat diém di qua vi tri'¢6 1i d6 2 cm theo chiéu 4m
nén chuyén dong tron déu phai'am\o nira trén vong tron
=> chi c6 thé 1a B hoac,D!
Dé ¥ xo = Acos thivchi Bithoa mén => chon B.
Binh Iu@n: Bigvoi hinh/thic thi trac nghiém gap bai toan
viét phuong trinh dao'@ong nén khai thac thé manh cua VTLG
va chigd loai trirtrong 4 phuong an (vi vy co thé khong dung 7
dénmotivai s6 liéu Gia bai toan).

T
2
Vi du 7: Mgt con lic 16 xo dao dong diéu hoa vai bién dd A =5 cm, chu ki T = 0,5 s. Phuong
trinh dao dong cua vat voi goc thoi gian 1a lic vat di qua vi tri X = 2,5 cm theo chiéu duong 1a
A. x =5cos(4nt — 7/6) (cm). B. x = 5cos(4nt — n/3) (cm).
C. x = 5cos(2xt + 57/6) (cm). D. x = 5cos(nt + n/6) (cm).
Huong déan
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Goc thoi gian 1a lac chat diém di qua vi tri ¢6 1i d6 2,5 cm
theo chiéu duong nén chuyén dong tron déu phai nam ¢ nua
dudi vong tron => chi ¢6 thé 1a A hodc B! Khong can tinh
toan da biét chic chin o = 4z (rad/s)! \

Dé ¥ xo = Acoso thi chi B thoa man => chon B.

Chii y: Bén truong hop dac biét can nho dé tiét kiem thoi
gian khi lam bai:

1) Néu chon gdc thoi gian 14 lic vat ¢ bién duong (x =+A) =«
thi pha dao dong va phuong trinh li @9 lan luot 1a:

O = ot

x::Asin(mtJrgj

N a

)

2) Néu chon gdc thoi gian 1a Itc vat qua vi tri can bang theo chiéu am thi%pha dao dong va

D=t
2

x:Aco{@ng:

3) Néu chon géc thoi gian 1a lic vat & bién am (x = —A).thi pha’dae’dong va phuong trinh li
O=ot+7

do lan luot la:
o fan fuotia x=Acos(mt+n):=Asin(a)t—gj

phuong trinh li @6 lan luot 1a:

D=ot+s
2
o] 3 o >
\—¥
x=Asinof
O =ot-=
2

4) Néuchon gbc thoi gian 1a ltc vat qua vi tri can bang theo chiéu dwong thi pha dao dong va

D =ot—=
2

x:Acos[wt_g):

Vidu 8: Vit dao dong diéu hoa vai tan sé goc 2x (rad/s), vao thoi diém t = 0, qua cau di qua vi tri
c4n bang theo chidu dwong. Vao thoi diém t = 1/12 (s) qua cau ¢6 1i 6 z = 5 cm. Phuong trinh dao

phuong trinh li @6 lan luot 1a:

dong 1a
A. x = 10sin(2xt + 7) cm. B. x = 10sin(2xt) cm.
C. x = 5sin(2xt + n/2) cm. D. x = 5sin(2xt) cm.

Huong déan
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Khi t = 0 vat qua VTCB theo chiéu duong nén: x = Asin 2nt

X, =Asin 27:.i & 5cm = Asin = = A =10cm = Chon B.
() 12 6
Vidy 9: (BH — 2013): Mot vat dao dong diéu hoa doc theo truc Ox véi bién do 10 cm,

chu ki 2 s. Tai thoi diém t = 0 s vat di qua vi tri can bang theo chiéu dwong. Phuong trinh dao dong
cua vat la:

A x:lOcos(Znt—gj (cm). B. x:lOcos(Zanj (cm).
C. x=locos(nt+gj (cm). D. x=lOcos(nt—gj (cm).
Huwoéng déan
2n

m:?zn(rad/s). Tai thoi diém t = 0 s vat di qua vi tri can bang theo chiéu duong

= Xx=Asing=Acos(nt—n/2)= ChonD.

Kinh nghigm: Néu bai toan cho biét w, vy, & thi ta tinh A trué€'rdi déng, ¢ theo quy trinh
nhu sau:

22
_Mmo’A oA = /%:?
2 m

v=x'=-oAsin(ot+e) [V = -0ASh o="?
T =
a=V'=-00cos(ot+i) 3 =—0oACSP | (¢="

Néu x = Asin(ot+a) thi bién doi dangfeos: x'= Acos[cot +a—gj

Vi du 10: Mot con lac 10 xo dao, dong diéu hoa theo phuong trinh X :ACOS(cot+(p) cm (t do

bang gidy). Vat c6 khéi lugng 500/g,leo nang'cua con lic bang 0,01 (J). Ly mébc thoi gian khi vat
¢6 van téc 0,1 m/s va gia tdc 1a =0 m/s®yPha ban dau cua dao dong la

A. Tr/6. B{~a/3. C. n/6. D. —m/6.
Huwéng dén
202
w= oA AL ,Z—W:O,Z
& m Chon D
. on D.
VEX =<wAsin(ot+¢) | (-0,2sine=0,1 n i
= Sp=——-=
A=V’ = -00gos(ot+i) -0.0,2c0s¢p = -1 6

Vi du 11: ‘Motvat dao dong didu hoa theo phuong trinh: X = Acos(wt + ¢) cm (t do bang giay).
Khi t = 0 vatdi qua vi tri X = +342 cm, theo chidu 4m va tai d6 dong ning bang thé nang. Tinh ¢.
A. /6. B. 3n/4. C~ 2n/3. D. n/4.
Huwoéng dan

XOZACOS¢=3x/E:COS(p:—:(p:i_

S
SN

x =Acos(ot+o) o _
. ——Vv=X'=-0Asine<0

V=x'=-0Asin(ot+¢) Wl KA?

W, =W, =2 =20

:>A=x0\5=6(cm)
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:>q)=§:> Chon D.

Vi du 12: Mot vat dao dong diéu hoa trén truc OX Vvéi tan sé f = 4 Hz, theo phuong trinh X =
Acos(ot + ¢). Khit =0 thi x =3 cm va sau d6 1/24 s thi vat lai trg vé toa d6 ban dau. Phuong trinh
dao dong cua vat 1a

A. x = 33 cos(8rt — /6) cm. B.x= 2+/3 cos(8nt — m/6) cm.
C. x = 6cos(8xt + 7/6) cm. D. x = 32 cos(8nt + n/3) cm.
Hwéng ddn

*Taco: o =2nf= 8n (rad/s); T=1/f=1/4s> At=1/24 s
=> Trong thoi gian At = 1/24 s vat chua quay hét dugc mot
vong.
* Goc quét:
Aa:2|(p| =wAt=8n/24=1/3=¢=-n/6.
* Bién @0 A =X, / cos=3/cos(~n/6) =23 .
= ChonB

Vidu 13: (THPTQG — 2017) Hinh bén la d thj biéu dién sy phu thudc cua van toc v theo thoi
gian t cua mot vat dao dong dieu hoa. Phuong trinh dao dong cua vat1a

v(cm/s)
A
N E e R B,
NG : ot 0,2
i e e 2
B I R . S S~ - R
A x=icos(&t+fj(cm) B x=4icos[20—nt—ﬁj(cm)
T
C x=icos(&t—ﬁj( m) D. x=icos(ﬂt+zj(cm)
8n 8n
Huong déan
* Chu ki: T=66.%6.0,1/4=0,3 s :ngj%n(rad/s)
. . \ . A 20t w
* Khi t =0ythi Viax/2 va dang di theo chiéu 4&m nén v =5c0s = *3 (cm/s) (cmi/s)
x:Acos(%Hj A:i(cm)
* Péi chiéu vai: 4n = Chon B.
V = wACOoS @'F +Z <p=—E
3 772 6
BAI TAP TU LUYEN
PHAN 1

Bai 1: Dudi tac dung cua mot luc F = —0,8sin5t (N) (vai t do bﬁng gidy) vat co khéi lugng 400 g
dao dong diéu hoa. Bién d6 dao dong cua vat la
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A. 18cm. B. 8 cm. C.32cm. D. 30 cm.
Bai 2: Vat dao dong cho boi phuong trinh: x = sin®(nt + 1/2) — cos?(nt + 7/2) (cm), t do bing gidy.
Hoi vat co dao dong diéu hoa khong? néu cé tinh chu ki dao dong.

A. khong. B. ¢c6, T=0,5s. C.co, T=ls. D.co, T=15s.
Bai 3: Phuong trinh gia téc cia mot vat dao dong diéu hoa c6 dang a = 20msin(4nt — n/2), véi a do
bang cm/s? va t do bang s. Phat biéu nao sau day 14 ding?

A. Van téc cia vat dao dong ltic t = 0,0625 s 1a —2,5+/2 cmis.

B. Li d6 dao dong cuc dai 1a 5 cm.

C. chu ki dao dong la 1 s.

D. téc d6 cuc dai 1a 20x cr/s.
Bai 4: Phuong trinh gia toc ciia mot vat dao dong diéu hoa co dang a = 8cos(20t —m1/2), véi a do
bang m/s? va t do bang s. Phuong trinh dao dong cua vat 1a

A. x =0,02c0s(20t + n/2) (cm). B. x = 2c0s(20t + n/2) (cm),

C. x=2co0s(20t — w/2) (cm). D. x = 4cos(20t + n/2) (cm).
Bai 5: Mot chét diém dao dong diéu hoa theo phuong thang dung véi phuong trinh x = Acos(ot +
) cm. Thai gian chat diém di tir vi tri thap nhat dén vi tri cao nhit 134055 s. Sau khoang thoi gian t
= 0,625 s ké tir luc bat dau dao dong, chat diém dang & vi tri ¢6 1i 46

A. x=0 B. x= O,SAﬁcm . C. x= O,SAﬁcm DX =/0,5A.
Bai 6: Mot vat dao dong diéu hoa phai mat 0,025 (s) dé di tir diémleo vanddc bang khong toi diém
tiép theo ciing c6 van téc bang khong va hai diém d6 cach nhaw,10 (cm).

A. Chu ki dao dong 1a 0,025 (s). B. Tan s6 dao@ong 1a 20 (Hz),

C. Bién d6 dao dong 1a 10 (cm). D. Téc @ cuc dai 1a 2 m/s.
Bai 7: Mot vat dao dong didu hoa phai mat 0,025)(s) d&'@'tir diém c6 van toc bang 0 t6i diém tiép
theo ciing c6 van tc bang 0, hai diém cachathau 10 (erh). Chon phwong an ding

A. Chu ki dao dong 1a 0,025 (s). B.MWan/s6 dao dong 1a 10 (Hz),

C. Bién d6 dao dong 1a 10 (cm): D. Van téc cyuc dai cua vat 1a 2x (m/s).
Bai 8: Vit dao dong diéu hoa theo phuong ffinh x = Asinwt (cm). Sau khi bt ddu dao dong 1/8
chu ki vat ¢6 1i 0 2y/2 cm. Sau 1/4 chu &¥'tir lic bit dAu dao dong vat ¢6 1i @ 1a

A. 2cm. B. 3cm: C.4cm. D. 2\/5 cm.
Bai 9: Li d6 cua vat dad dong diéu hoa co phuong trinh x = Acos(wt + ¢). Néu van tc cuc dai la
Vinax = 87 (cm/s) va gia to¢ cueidai afa = 167° (cm/s?) thi

A. A =3(em); B A = 4(cm). C.A=5(cm). D.A=8(cm).
Bai 10: M6t chét.diém khdi luong 0,01 kg dao dong diéu hoa mot doan thang dai 4 cm véi tan s6 5
Hz. T4ithoi diémty=0 chit diém qua vi tri can bang theo chiéu duong ctia quy dao. Hop luc tac
duig vao ehat diém’lac t=0,95 s c6 do lon

A. 0,2N. B.0,1N. C. ON. D. 0,15N.

Bai 11: Motvat dao dong diéu hoa c6 dang ham cos véi bién do bang 6 cm. Van tdc vat khi pha
dao dong l1a m /6 1a —60 cm/s. Chu ki ctia dao ddng nay la

A.0,314s. B. 3,18s. C.0,543s. D. 20s.
Bai 12: Phuong trinh dao dong cua vat dao dong diéu hoa: x = Acos(ot + 1/2) cm gdc thoi gian da
chon la luc vat

A. di qua vi tri can bang theo chiéu dwong. B. & vi tri bién duong,

C. di qua vi tri can bang nguoc chiéu duong. D. ¢ bién am.
Bai 13: Mot dao dong diéu hoa co phuong trinh x = —5cos(5nt — n/2) (cm). Bién d¢ va pha ban
dau cua dao dong la

A.5cm; —n/2. B. 5 cm; w/2. C.5cm; . D.-5cm; 0.
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Bai 14: Mot vat dao dong diéu hoa theo phuong trinh x = 10cos(4nt + n/2) (cm). Goc thoi gian
duoc chon vao lac

A. di qua vi tri can bang theo chiéu dwong. B. ¢ vi tri bién duong,

C. di qua vi tri can bang theo chiéu am. D. & bién am.
Bai 15: Trong cac phwong trinh sau, phuong trinh nio mé ta chuyén dong cua vat dao dong diéu
hoa?

A. x=SCos(lOt+n).sin(g—10t)cm. B. x=5tcos(10t+g]

C. x:%sin(lot—n) D. x=Zcos(10).sin(10t—gj

Bai 16: Mot chat diém dao dong diéu hoa voi phuong trinh x = 8cos(nt + 1/4) (x finh banglem, t
tinh bang s) thi

A. chu ki dao dong 1a 4 s.

B. d6 dai quy dao 1a 8 cm.

C. lic t =0, chat diém chuyén dong theo chiéu am.

D. khi qua vi tri cAn bang, van toc caa chat diém c6 do 16n 8 cmy
Bai 17: Phat biéu ndo sau day khong ding khi noi vé dao dong didhoa caarehat diém?

A. Bién do dao dong cua chat diém la dai luong khong ddi

B. Pong ning cua chét diém bién ddi tuan hoan theo thgiigian

C. Téc do cua chat diém ti 1é thuan vai 1i do cta nd.

D. D6 16n cua hop luc tac dung vao chét diém ti |€ thuanivéili do cua chat diém.
Bai 18: Phat biéu nao sau day khong diing? Giatoc ¢aa mot vat dao dong diéu hoa

A. ludn huéng vé vi tri can bang. B.codd lonti I¢ voi do lon 1i ¢ cua vat.

C. luén nguoc pha véi li do cua vat. Dic6 gidftri nho nhat khi vat déi chiéu chuyén dong.
Bai 19: Van tc cua chit diém dao dongidiéu hoaed do lon cuc dai khi

A. 1i 6 c6 do 16n cuc dai. B. li 6 bang khong,

C. gia toc c6 do 16n cuc dai. D. pha cuc dai.

Bai 20: Trong dao dong diéu hoay nhimg’dai lwong bién thién theo thoi gian clng tin s6 Vi van
toc la

A. li d6, gia toc va lyesphuc hoi. B. dong nang, thé ning va luc phuc hdi.

C. li d¢, gia téc va dong néng. D. li d, dong ning va thé ning.
Bai 21: Trong chuyén ddng/dao dong diéu hoa cua mot vat thi tap hop ba dai lugng sau day la
khéng thay déitheo thoi gian?

A_an toc, luepnang lwong toan phan. B. gia téc, chu ky, luc.

C. bién do, tan s6, niang lugng toan phan. D. bién d9, tan sd, gia toc.
Bai'22: Timkét luan sai khi néi vé dao dong diéu hoa cua mot chat diém trén mot doan thang nao
do.

A. Trong mdi chu ki dao dong thi thoi gian téc do cua vat giam dan bang mét nira chu ki dao
dong.

B. Luc hdi phuc (hop luc tac dung vao vat) c6 do Ion tang dan kho téc d6 cua vat giam dan.

C. Trong mét chu ki dao dong c6 2 1n dong nang bang mot nira co nang dao dong.

D. Téc do cua vat giam dan khi vat chuyén dong tir vi tri can bang ra phia bién.
Bai 23: Mot chat diém c6 khdi lugng 100 g chuyén dong trén truc Ox dudi tac dung cua lyc F =
—2,5x (x 1a toa do cua vat do bang m, F do bing N). Két luan nao sau day 1 sai?

A. Vit nay dao dong diéu hoa.

B. Gia tbc cua vat doi chiéu khi vat c6 toa do x = A (A 1a bién d6 dao dong)
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C. Gia toc cua vat a = —25x (m/s°).
D. Khi van téc cua vat ¢ gia tri bé nhat, vat di qua vi tri c4n bang.

1.B 2.C 3.A 4B 5.C 6.B 7.D 8.C 9.B 10.A

11.A 12.C 13.B 14.C 15.D 16.C 17.C 18.D 19.B 20.A

21.C 22.C 23.B

PHAN 2

Bai 1: Mot con lic 10 xo, gdm 10 xo nhe c¢6 d6 cing 50 (N/m), vat co khéi lugng 2 (kg), dao dong
diéu hoa. Tai thoi diém vat ¢6 1i do 3 cm thi né cé van tdc 15+/3 (cm/s). Xéc dinh bién do.

A.5cm. B. 6 cm. C.9cm. D. 10 cm.
Bai 2: Mot con lac 16 xo gdm 10 xo ¢6 d6 clmg 2,5 N/m va vién bi c6 khdi lwong0,1'kg dao dong
didu hoa. Tai thoi diém t, van téc va gia téc cia vién bi lan luot 1a 10 cm/s va,0,5 /8 m/s?. Bién do
dao ddng cua vién bi 1a

A. 16cm B. 4cm C. 4\/§cm. D. 10\/§cm.
Bai 3: Mot vat dao dong diéu hoa, van téc cua vat khi di qua vi tri€anbang €6 d6 1on 20m (cm/s)
va gia téc cuc dai cua vat 1a 2007 (cm/s®). Tinh bién d6 dao dong.

A.2cm. B. 10 cm. C. 20 cm. D.4cm.
Bai 4: Mot vat dao dong diéu hoa doc theo truc x quanh gdetoa ddvéi phitong trinh x = Acos(4nt
+ @) v6i t tinh bang s. Khi pha dao dong 1a = thi gia tbc.cia Vahla 8 (m/s?). LAy 7° = 10. Tinh bién
d6 dao dong.

A.5cm. B. 10 cm. C. 20 cm. D.4cm.
Bai 5: Mot vat dao dong diéu hoa véi bién do 4 cmiKhi vat ¢6 1i ¢ 2 cm thi van téc 1a 1 m/s. Tan
s6 dao dong la:

A. 3 Hz. B.1Hz. C. 4,6 Hz. D. 1,2 Hz.
Bai 6: Mot vat dao dong diéu hoa trorig nirachu ky di duoc quing duong 10 cm. Khi vat ¢6 1i d6 3
cm thi ¢6 van téc 16w cm/s. Chu ky dao,dong cua vat la:

A. 0,55 B. I,6s C.1s D. 2s
Bai 7: Mot vat dao dong didUshéa trén truc OX, xung quanh vi tri can bang 1a goc toa do. Gia tdc
cua vat phu thudc vao lisdd x theo phuong trinh: a = — 400mx. Sb dao dong toan phan vat thuc
hién dugc trong mdi giay Ja

A. 20. B/ 10. C. 40. D.5.
Bai 8: Mt comlac 100 gom vat nho c6 khdi lwgng 0,25 (kg) va mot 16 xo nhe co do cimg 1007
(N/m)gdao dong diéu hda doc theo truc Ox. Khoang thoi gian giita hai 1an lién tiép do 16n van toc
cuawvat cuc dai la

A.0,1(9): B. 0,05 (s). C. 0,025 (s). D. 0,075 (s).
Bai 9: Mot dao dong didu hoa, khi vat c6 1i d6 3 cm thi toc d cia né 1a 15+/3 cmys, va khi vat ¢6

li @0 342 cm thi toc do 1542 cm/s. Tc do ciia vat khi di qua vi tri can bang 1a

A. 20 (cmfs). B. 25 (cm/s). C. 50 (cm/s). D. 30 (cm/s).
Bai 10: Mot vat dao dong diéu hoa khi ¢6 1i do X, = 2 (cm) thi van td¢ v, = 4n/3 (cm/s), khi ¢6 li
d0 X, = 242 (cm) thi c6 van td¢ v, = 412 (cmy/s). Bién do va tin sé dao dong cua vat 1a

A. 8 cmva 2 Hz. B.4cmval Hz.

C. 4\/5 cm va 2Hz. D. 4\/5 cm va 1Hz.

2
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Bai 11: Mot chat diém dao dong diéu hoa trén truc Ox. Khi chat diém di qua vi tri can bang thi toc
o ciia n6 1a 10 cm/s. Khi chat diém c6 téc do 1a 5 cmys thi gia toc cia nd c6 d6 lon 1a 104/3 cm/s?.
Bién d6 dao dong cua chat diém la

A.5cm. B. 4cm. C.10 cm. D.8cm.
Bai 12: Mot vat dao dong diéu hoa theo phuong trinh: x = 2,5cos10xt (cm) (Véi t do bang gidy).
Téc do trung binh cua chuyén dong trong mot chu ki 1a

A. 50 cm/s. B. 25 cm/s. c.o. D. 15 cm/s.
Bai 13: Mot vat dao dong diéu hoa c6 d6 16n van toc cuc dai 1a 57 cm/s. Toc do trung binh cta vat
trong mot chu ki dao dong la

A. 10 cm/s. ,B' 20 cm/s. c.o. , D. 15 cm/s.
Bai 14: Goi M la trung diém cua doan AB trén quy dao chuyén dong cua mot vat dao dong diéu
hoa. Néu gia tdc tai A va B 1an luot 1a —2 cm/s? va 6 cm/s? thi gia toc tai M 1a

A. 2 cm/s?. B. 1 cm/s?. C. 4 cm/s%. D43 cm/s?.
Bai 15: Mot vat dao dong diéu hoa véi phuong trinh: x = NG cos(25t) cm (t do'bang s). Vao thoi
diém t =7/100 (s) van téc cua vat 1a

A. 25 cm/s. B. 100 cm/s. C. 50 cmfs. D. —-100 (cm/s).
Bai 16: Mot vat dao dong didu hoa doc theo truc Ox. Lic vat & lidd’ —¢/2\ (cm) thi c6 van téc
—n2 (cms) va gia tdc w22 (cm/s?). Téc do cuc dai cua vat 18

A. 2rem/s. B. 20xrad/s. C. 2'cmls. D.2n «/5 cm/s.
Bai 17: Mot vat thuc hién dao dong diéu hoa theo phfong ©x véi phuong trinh x = 6cos(4t — 1/2)
Vi x tinh bang cm, t tinh bang s. Gia toc cua vat ¢6 gia tri Ign nhat 1a

A. 1,5 cm/s?. B. 144 cm/s?. Cho6’cm/s’. D. 24 cm/s®.

Bai 18: Mot vt thuc hién dao dong didu hoditheo phwong Ox véi phuong trinh x = 6cos(4t — n/2)
Vi x tinh bang cm, t tinh bang ms. Toc dé cua Viat.eb gia tri I6n nhat 1a

A.1,5cm/s. B. 144 em/s! C. 24 cm/s. D. 240 m/s.
Bai 19: Mot chit diém dao dong diélyhoa Véirbién d6 A va téc do cuc dai 13 V. Khi li do x = +
AJ/3 toc d6 cua vat bang

A, Viax. B2y, W2/3. C. \Bv,, /2 D. v, /2.
Bai 20: Mot chét diém,dao,dong didu hoa véi bién o A va tdc do cuc dai 1a vina. Khi toc d6 cua
vat bang mot phan ba t6c do €u¢ daidthi li do thoa mén

A. x| = Al4. Bl |x| = A/2. C.[x|=2A213. D. x| = A/V2.
Bai 21; M6t chit diémddo dong diéu hoa vai bién do A va toc d6 cuc dai 1a Ve Khi li d6 x =
+A/246¢ do cua vabbang

A. Vo B. Vinax./2. C. B Viadl2. D.v,_, /2.
Bai 22: Mot ¢Hat diém dao dong didu hoa véi bién do A va tdc d6 cuc dai 1a vina. Khi toc d6 cua
vét bang nira toc d6 cuc dai thi li do thoa méan

A. x| = A/4. B. x| = A/2. C.|x|= J3A2. D. x| = A/V2.
Bai 23: Mot chét diém dao dong didu hoa véi bién do A va téc do cuc dai 13 vl V2 . Khi téc do
cua vat bang thi li d6 thoa man

A. x| = A/4. B. |x| = A/2. C.|x= 3 A2. D. x| = A/V2
Bai 24: Con lic 16 xo dao dong didu hoa véi chu ki T = 0,25 s. Khéi lugng coa vat 1a m =250 g
(liy 7° = 10). B ctng cua 16 xo 1a

A. 80 N/m. B. 100 N/m. C. 120 N/m. D. 160 N/m.
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Bai 25: Con lic 10 xo dao dong diéu hoa trén phwong nam ngang, ¢t mdi gidy thuc hién dugc 4
dao dong toan phin. Khdi lwong vat nang cua con lic 1a m = 250 g (liy #° = 10). Pong ning cuc
dai cua vat 1a 0,288 J. Quy dao dao dong cua vat 1a mot doan thang dai

A.6cm. B. 10 cm. C.5cm. D. 12 cm.
Bai 26: Mot vat nho c6 khdi lugng m = 100 g dao dong diéu hoa vai chu ki 1a 2 s. Tai vi tri bién,
gia téc cua vat ¢ do 16n 1a 80 cm/s%. Cho n” = 10. Co ning dao dong cua vat 1a

A. 3,2 mJ. B. 0,32 mJ. C.0,32J. D. 3,2J.
Bai 27: Mot chat diém dao dong diéu hoa vai bién do 8 cm, cir mdi phut chat diém thyuc hién duoc
40 dao dong toan phan. Tc do cuc dai cua chat diém la

A. 33,5 cmls. B. 1,91 cm/s. C. 320 cm/s. D. 50 cm/s.
Bai 28: Vit dao dong diéu hoa ctr mdi phut thuc hién duge 120 dao dong. Trong qua ttinh dao
dong, van toc cua vat co do 16n cuc dai 1a 20x (cm/s). Khi dong ning cua vat gap 3 1anithé nang thi
n6 & cach vi tri can bang mot doan

A.2,9cm. B. 4,33 cm. C.2,5¢cm. D.'3,53 cm.
Bai 29: Vit dao dong diéu hoa véi bién dd A =5 cm, tin s6 f = 4 Hz. Khi vat ¢6 1i @6 x = 3 cm thi
van toc cia né c6 do lon la

A. 21 c/s. B. 16w cm/s. C. 32m cm/s. D. 647 cm/s.
Bai 30: Mot vat nho khdi luong m = 200 g dugc treo vao mot 16 xo'khéi ldong khong dang ké, do
cung k. Kich thich dé con lic dao dong didu hoa vdi gia toc gre'dai bang 164m/s” va co ning biang
64 mJ. Do cing 10 xo va van téc cuc dai cua vat lan luot 13

A.40N/m; 1,6 m/s.  B. 40 N/m; 16 m/s. Cw80 N/m;,8 m/s. D. 80 N/m; 80 cm/s.
Bai 31: Mot vat dao dong diéu hoa véi bién do A valco nang E Khi vat c6 1i ¢ x = 2A/3 thi dong
nang cua vt 1a

A. E/9. B. 4E/9. C. 5E/9. D. E/3.
Bai 32: Mot vat c6 khdi lugng m = 1 kg dirgeltreo yao diu caa 16 xo ¢6 do cung 1a k = 100 N/m.
Biét vat xudng thang ding khoi vi tri ¢ bing M6t doan bang 10 cm rdi truyén cho vat mot van
t6c 1 m/s huéng Vé vi tri can bangdinh déng ning cuc dai cua vat trong qua winh dao dong diéu
hoa?

A. 1J. B.2,5J; C.15J. D.0,5J.
Bai 33: Dong luong va giat66%ia vat nang 1 kg dao dong diéu hoa tai cac thoi diém t; , t, co gia
tri twong tng 1a p; = 0,42%gm/s, p, = 0,16 kgm/s, a,= 0,64 m/s?, a, = 0,48 m/s”. Bién do va tan sb
goc dao dong cua con lc Ja:

A. A= 35em, @=4 rad/s: B. A=3cm, » =6 rad/s.

C. A4 cmy» = Srad/s. D.A=6cm, ® =3 rad/s.
Bai 345 Mot con 1ée 10°xo dao dong didu hoa trén phwong nam ngang véi bién d6 12cm. Khi dong
nang cua vt gap 3 Jan thé nang cua 16 xo, vat co li o

A. +3 cm) B. 6 cm. C.+9 cm. D. + 62 cm
Bai 35: Mot/chat diém dao dong diéu hoa véi phuong trinh: x = 6¢os(20t + ¢) (cm), trong d6 t
duoc tinh bang gidy. Khi chat diém c6 li d6 2 cm thi tbc d6 cua né 1a

A. 80 2 mis. B. 0,82 mis. C. 402 cmis. D. 80 cms.
Bai 36: Mot vat dao dong diéu hoa véi chu ki 0,2 s bién d6 10 em va c6 ddng nang cuc dai 1a 0,5
J. Tim két luan sai?

A. Dong nang cua vit tang dan khi vat tién v& vi tri can bang.

B. Trong mdi chu ki dao ddng c6 2 1an vat dat dong ning bing 0,5 J.

C. Dong ning ciia vat bién thién tudn hoan vai chu ki 0,s.

D. Khi vat di qua vi trri ¢6 i do bang 5 cm thi dong niang cua vat bing mot nira dong nang cyc
dai.
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Bai 37: M6t con lac 10 xo gom 10 xo ¢6 d§ cing 20 N/m va vién bi ¢6 khoi lugng 0,2 kg dao dong
didu hoa. Tai thoi diém t, van téc va gia téc cia vién bi 1an luot 1a 20 cm/s va 2 /3 m/s?. Bién do
dao dong cua vién bi 1a

A. 16 cm. B.4cm. C.43 cm. D. 1043 cm.
Bai 38: Mot chat diém khéi lugng 750 g dao dong didu hoa véi bién d6 4 cm, chu ki 2 s (lay n° =
10). Nang Iuvgng dao dong cua vat 1a

A.12J. B.6J. C.12ml. D.6mJ.
Bai 39: Con lic 16 xo ¢6 khéi lugng m = 100 g, dao dong diéu hoa véi co nang E = 32 mJ. Tai thoi
diém ban dAu vat c6 van toc v = 40+/3 cmi/ss va gia tdc a = —8 m/s? Bién do dao dong 1a

A.3cm. B. 4 cm. C.5cm. D. 6 cm.
Bai 40: Mot con lic 10 xo gdm 16 xo ¢6 do cimg 20 N/m va vién bi ¢6 khdi luong 200,g dao’dong
diéu hoa. Tai thoi diém t, van tdc va gia téc cta vién bi lan luot 13 40 cm/s
va 415 m/s?. Bién do dao dong ciia vién bi la

A.8cm. B. 16 cm. C. 20 cm. D.4cm.
Bai 41: M6t con lic 16 xo dao dong diéu hoa theo phuong ngang véi tah s6 goc 10 rad/s. Biét rang
khi dong ning va thé ning bang nhau thi van tdc cua vat c6 do I6n bang 50 cm/s. Bién do dao
dong cua con lic 1a

A.—5cm. B.542 cm. C. 6 cn. D. 10+/2 cm.
Bai 42: Mot con lac 10 xo gom 16 xo0 ¢6 d6 clig 20 N/m va vién bicé khoi luong 0,2 kg dao dong
diéu hoa. Tai thoi diém t, van téc va gia téc cia vien/bi lanluot 1a 20 cm/s va 24/3 m/s? . Bién do
dao ddng cua vién bi 1a

A.8cm. B.4cm C. 4\/§ cm. D. 10\/5 cm.
Bai 43: Cho mot con lic 16 xo dao dong véi phuwong trinh x = 5cos(20t + 7/6) cm. Tai Vi tri ma thé
nang 16n gép ba lan dong nang thi téc ddicna vat bang :

A. 100 cm/s. B. 75 cmls. C. 5042 cmis D. 50 cm/s.
Bai 44: Con lic 16 xo nim ngang dao déng dicu hoa véi bién do A = 8 cm, chu ki T = 0,5 s, khdi
lwgng cua vat 1a m = 400 g, léy ° % 10. Pong nang cuc dai coa vat la

A.0,12041. B. 0,2048 J. C. 2,408 1. D. 1.204.1.
Bai 45: Mot con lac 1¢'xo, wat nang co khéi luwong 1a m = 100 g, dao dong diéu hoa theo phuong
trinh: x = 4cos(104/5 t) cm. LAY g =10 m/s®. Dong ning ciia vat khi c6 1i do x =2 cm 13

A. 0,017 B. 0,02 J. C.0,03J. D. 0,04 J.
Bai 46:/Mot chatidiém khdi luong 100 g dao dong diéu hoa doc theo truc Ox véi phwong trinh: x =
4coght em. Khi chatdiém chuyén dong qua vi tri x = 2 cm, dong ning ctia né 1a

A. 0,32mJ. B. 0,96 mJ. C. 1,28 mJ. D. 0,64 mJ.
Bai 47: Con I8¢ 10 xo dit nam ngang, vat ning c6 khdi lwong 500 g, dao dong diéu hoa véi chu ki
T = 0,445 s. Co nang cua con l4c 14 0,08 J. Ldy n = 3,14. Bién d6 dao dong cua con lic 1a

A.3cm. B. 4 cm. C.5cm. D.6cm.
Bai 48: Vat dao dong diéu hoa, khi van tdc cua vat bang mot nira van téc cuc dai cia no thi ti s6
gitra thé ning va dong ning la:

A 2. B. 3. C. 1/2. D. 1/3.
Bai 49: Vit dao dong diéu hoa cir mdi phut thuc hién dugce 120 dao dong. Trong qué trinh dao
dong, van toc cua vat c6 do 16n cuc dai 1a 20z (cm/s). Khi dong niang cua vat gap 3 lan thé nang thi
no6 & cach vi tri can bﬁng mot doan?

A.2,9cm. B. 4,33 cm. C.25cm, D. 3,53 cm.
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1B 2.B 3.A 4.A 5.C 6.A 7.B 8.B 9.D 10.B

11.A 12.A 13.A 14.A 15.D 16.A 17.C 18.D 19.B 20.C

21.C 22.C 23.D 24.D 25.D 26.A 27.A 28.C 29.C 30.D

31.C 32.A 33.A 34.B 35.B 36.D 37.B 38.D 39.B 40.B

41.B 42.B 43.D 44.B 45.C 46.B 47.B 48.B 49.C

PHAN 3
Bai 1: Mot chat diém M chuyén dong hon déu trén quy dao tim O ban kinh 10 cm véi téc d6 100
cm/s. Hinh chiéu cia M trén truc OX nam trong mat phang quy dao dao dong diéu hoa voi tan sd
gbc

A. 10 (rad/s). B. 20 (rad/s). C. 5 (rad/s). D. 100 (rad/s).
Bai 2: Mot chat diém M chuyén dong tron déu trén quy dao tam O ban kinh 5 cm ¥ai t6C @0 V.
Hinh chiéu caa M trén truc Ox nam trong mat phang quy dao dao dong diéu hoa Vi tanisé goc 20
(rad/s). Gia tri v 1a?

A. 10 (cm/s). B. 20 (cm/s). C. 50 (cm/s). D100 (cm/s).
Bai 3: Mot chit diém M chuyén dong tron déu trén quy dao tdm O w6i téc do 50 (cm/s). Hinh
chiéu cua M trén truc Ox nam trong mat phing quy dao dao dong diéu hoa'vai tan sé goc 20
(rad/s) va bién do la

A. 10 (cm). B. 2,5 (cm). C. 50 (cm): D. 5 (cm).

Bai 4: Mot chat diém M chuyén dong tron déu trén quy daortam Olban kifth 10 cm véi tbe do 100
cm/s. Goi P 13 hinh chiéu cua M trén truc Ox nam trong,matiphing quy dao. Khi P cach O mot
doan 5+/3 (cm) né ¢6 téc do 1a

A. 10 (cm/s). B. 20 (cm/s). Cy50/(cm/s). D. 100 (cm/s).
Bai 5: Mot chat diém M chuyén dong tron déu tréniguy dao tim O ban kinh 10 cm véi téc d6 100
cm/s. Goi P 13 hinh chiéu cua M trén tru¢’Ox'nam/trong mat phing quy dao. Khi P cach O mot
doan b né c6 toc d6 1a 503 (cm/s). Gidtei b la

A. 10 (cm). B. 2,5 (cm). C. 50 (cm). D. 5 (cm).

Bai 6: Mot chat diém dao dong”@iéu hdafrén truc Ox co phuong trinh x = Acos5at (cm). Véc to
van tdc hudng theo chiéu amfva véc to gia tbc hudng theo chiéu duong cua tryc Ox trong khoang
thoi gian nao (ké tir thoi diém ban'd@au t = 0) sau day?

A.0,2s<t<0,3s. B 0,0s < t< 0,1s. C.0,3s<t< 0,4s. D. 0,Is<t<0,2s.
Bai 7: Mot chat diém dag dong didu hoa trén truc Ox ¢ phuong trinh x = Acos(5nt + w/4) (cm).
Véc to van/tée,hirangitheo™chiéu 4m va véc to gia toc huéng theo chiéu duong cua truc Ox trong
khoangthoi gianmao (kétir thoi diém ban dau t = 0) sau day?

AC0,2s <t<0,3s B. 0,055 <t<0,15s. C.0,3s<t<0,4s. D.0,Is<t<0,2s.
B4i.8: Chon cdu sai. Mot vat dao dong diéu hoa doc theo truc Ox, gdc O tring véi Vi tri can bang
cua vat. Vao thoi diém t vat di qua diém M c6 van toc v = —20 cm/s va gia tbc a = -2 m/s>. Vao
thoi diém do'vat

A. chuyén dong nhanh dan. B. ¢6 li do duong,

C. chuyén dong cham dan. D. dang di vé O.

Bai 9: Chon phat biéu sai?

A. Dao dong diéu hoa 1a dao dong ma li d6 dugc mé ta biang mot dinh luat dang sin (hoic
cosin) theo thai gian: x = Acos(wt + ¢) trong d6 A, o, ¢ 1a nhitng hang sé.

B. Dao dong diéu hoa c6 thé dugc coi nhu hinh chiéu cia mot chuyén dong tron déu xudng
mot duong thing nim trong mat phang quy dao.

C. Dao dong diéu hoa co6 thé dugc biéu didn bing mot vécto khong doi.

D. Khi mot vat dao dong diéu hoa thi dong ning ciia vat d6 ciing dao dong tuin hoan.
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Bai 10: Mot vat dao dong dicu hoa theo phuong ngang véi phuong trinh: x = 4cos(17t + n/3) cm (t
do bang gidy). Ngudi ta di chon mdc thoi gian 1a luc vat c6

A. li 6 —2 cm va dang di theo chiéu am. B. li 6 —2 cm va dang di theo chiéu dwong

C. li 6 +2 cm va dang di theo chiéu duong. D. li @ +2 cm va dang di theo chiéu 4m.
Bai 11: Mot vat dao dong didu hoa theo phuong trinh x = 3cos(2at — /3), trong d6 x tinh bang xen
ti mét (cm) va t tinh bang gidy (s). G6c thoi gian da dugc chon luc vat qua vi tri ¢ 1i 6

A. x =-1,5 cm va dang chuyén dong theo chiéu dwong ctia truc OX.

B. x = 1,5 cm va dang chuyén dong theo chiéu duong cua truc OXx.

C. x = 1,5 cm va dang chuyén dong theo chiéu am ciia truc OX.

D. x =—1,5 cm va dang chuyén dong theo chiéu 4m cua truc OX.
Bai 12: Chon phuong 4n sai khi néi vé dao dong diéu hoa

A. Thoi gian dao dong di tir vi tri cAn bang ra bién bang thoi gian di nguoc lai.

B. Thoi gian di qua vi tri cn bang 2 lan lién tiép 1a 1 chu ki.

C. Tai mdi li @6 c6 2 gia tri cia van toc.

D. Khi gia toc ddi diu thi van téc co do 16n cuc dai.
Bai 13: Mot vat dao dong didu hoa c6 tin s6 2 Hz va bién do 4 cm. @ mot thoi diém nao do vat
chuyén dong theo chiéu 4m qua vi tri c6 li @ 2 cm thi sau thoi diém @6 1/12's vat chuyén dong
theo

A. chiéu duong qua vi tri ¢6 li @6 —2 cm. B. chiét amigua vi tri.¢d li do —2\/5 cm

C. chiéu am qua vi tri can bang. D. chidwam qua vi tri c6 li d6 —2 cm.
Bai 14: Mot chat diém chuyén dong véi toc do 0,75 /S tén dudng tron duong lanh 0,5 m. Hinh
chiéu M' ciia M 1én duong kinh cta duong tron dao dong diéu hoa. Tai t = 0 thi M' qua vi tri can
bang theo chiéu 4m. Khit=4 s 1i d6 cia M' la

A.-12,5cm. B. 13,4 cm. C. -13,4 cm. D.12,5cm.
Bai 15: Mot vat thuc hién dao dong diéufhda Vi bién do A tai thoi diémt, = 1,2 s vat dang ¢ Vi
tri can bang theo chiéu dwong, tai thdi/diém t, = 4,7 s vat dang & bién am va da di qua vi tri can
bang 3 lan tinh tir thoi diém t; (khéng tinhdan & ty). Hoi tai thoi diém ban dau thi vat dang o dau
va di theo chiéu nao.

A. 0 chuyén dong theo chiéu am. B. 0,588A chuyén dong theo chiéu duong

C. 0,588A chuyén dong theo Ghigu am. D. 0,55A chuyén dong theo chiéu am.
Bai 16: Vat dao dong dicuthoa doc theo truc Ox (v&i O 1a vi tri can bang), voi chu ki 2 (s), voi
bién d6 A. Sau khi dao dong @uocf2,5 (s) vat & li do cuc dai. Tai thoi diém ban dau vat di theo
chiéu

A. dwotig quanyi tri ¢an bang. B. am qua vi tri can bang,

Céduong qua vitst co 1i do —A/2. D. am qua vi tri co 1i 46 —A/2.
Bai 17: Vit dao dong didu hoa doc theo truc Ox (v&i O 1a vi tri can bang), vé6i chu ki 1,5 (s), véi
bién d6 A. Sawkhi dao dong duoc 3,5 (s) vat & li d6 cuc dai. Tai thoi diém ban dau vat di theo
chiéu

A. duong qua vi tri can bang. B. am qua vi tri can bang,

C. duong qua vi tri c6 1i d6 —A/2. D. 4m qua vi tri c6 1i 46 A/2.
Bai 18: Vit dao dong diéu hoa doc theo truc Ox (v&i O 1a vi tri can bang), voi chu ki 2 (s), véi
bién do A. Sau khi dao dong duoc 4,25 (s) vat & 1i d6 cuc tiéu. Tai thoi diém ban dau vat di theo
chiéu

A. duong qua vi tri c6 li do A/~/2 . B. Am qua vi tri ¢6 i 0 —A/ 2

C. duong qua vi tri c6 1i d6 A/2. D. am qua vi tri c6 1i 46 A/2.
Bai 19: Vit dao dong diéu hoa doc theo truc Ox, vai chu ki 2 (s), véi bién do A. Sau khi dao dong
duoc 4,25 (s) vat & vi tri can bang theo chiéu duong. Tai thoi diém ban dau vat di theo chiéu
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A. duong qua vi tri ¢6 1i o —A/ /2. B. am qua vi tri ¢6 1i do +A/2 .
C. duong qua vi tri c6 1i d6 A/2. D. &m qua vi tri c6 1i 4o A/2.

1A 2.D 3.B 4.C 5D 6.D 7.B 8.C 9.C 10.D

11.B 12.B 13.D 14.B 15.C 16.A 17.C 18.B 19.A 20.

PHAN 4

Bai 1: Mot dao dong diéu hoa c6 phuong trinh x = Acos(xt/3) (cm). Biét tai thoi diém t; (s) li do x
=2 cm. Tai thoi diémt; +6 (s) ¢6 1i d6 la:

A. +2 cm. B.—-4,8cm. C.—-2cm. D. + 3,2cm.
Bai 2: Mot dao dong diéu hoa co phuong trinh x = 5cos(nt/3) (cm). Biét tai thoi diémit; (s)ili do x
=4 cm. Tai thoi diém t, + 3 (s) c6 1i 46 la:

A. +4 cm. B.—-4,8cm. C.—4cm. Dy+ 3,2,em.
Bai 3: Mot vat dao dong diéu hoa theo phwong trinh x = 4,5cos(2nt + n/3)cni)(t'do bang gidy).
Biét Ii do cuia vat & thoi diém t 12 2 cm. Li d6 cta vat & thoi diém sau d6 0,5 s 132

A.2cm. B.3cm. C.-2cm. D. -4 cm.
Bai 4: Mot dao dong diéu hoa co phuong trinh x = 2cos(0,2nt) (cm), Bict tai thoi diém t, (s) li 6 x
=1 cm. Tai thoi diém t, + 5 (s) c6 1i 46 la:

A. +\/§ cm. B. f\/ﬁcm. C. —lscm. D. +lcm.
Bai 5: Mot chat diém dao dong diéu hoa doc theo truc OX, Xing quanh vi tri can bang O véi chu
ky 1s. Tai thoi diémt = 0 s chat diém & li do x = 2 ¢im va dang chuyén dong ra xa vi tri can bang.
Tai thoi diém t = 2,5 s chét diém & vi tri c6 li d§

A. x =2 cm va dang huéng ra xa vi tri can’bang.

B. x =+ 2 cm va dang hudng ra xa vi tri-€an bang

C. x =2 cm va dang hudng vé vi tri ¢dn bangy

D. x = —2 cm va dang huéng v&vietti ¢an bang.
Bai 6: Mot vat dao dong didu hoa chinki 2 (s)rTai thoi diém t vat c6 1i d6 2 cm thi van téc cua vat
& thoi diémto + 0,5 (s) 1a

A. 3 (cm/s). B2 (Cm/s). C. 23 (cmis). D. —2x (cm/s).
Bai 7: Mot vat dao dongediéu hoa chu ki 2 (s). Tai thoi diém t, vat c6 1i dd 2 cm thi van téc cua vat
& thoi diém to + 3,5 (s)la

A. 3 flem/s): B{ —2m (cm/s). C.2n3 (cm/s). D. 2x (cm/s).
Bai 8: Métwatdao dong-diéu hoa theo truc Ox (O 1a vi tri can bang), hai lan lién tiép van téc cua
né triétticu 1a 1 (s)hPai thoi didm t vat co van téc 4nf3 (cm/s). Hay tinh 1i do cua vat dé & thoi
diém (t + 12 s)

A.4\/§cm B.—7cm. C.8cm. D.-8cm.
Bai 9: Mot chat diém dao dong diéu hoa theo phuong trinh x = 3sin(5xt + ¢) (x tinh bang cm va t
tinh bang gidy). Tai thoi diém t, chat diém c6 1i d6 2 cm va dang tang. Li do chat diém & thoi diém
sau d6 0,1 (s) 1a

A. -1 cm. B. «/g cm. C. \/?_) cm. D.-2cm.
Bai 10: Mot vat dao dong didu hoa theo phuong ngang véi phuong trinh: x = 20sin2xt (cm). Vao
mot thoi diém nao do6 vat ¢6 1i d6 1a 5 cm thi li @6 vao thoi diém ngay sau d6 1/8 (s) 1a:

A. 17,2 cm hoac 7 cm. B. 10,2 cm hoic 14,4 cm.

C. 7 cmhoic—10,2 cm. D. 17,2 cm hoac—10,2 cm.
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Bai 11: Mot vat dao dong diéu hoa véi chu ki T, véi bién d§ A va van toc cuc dai Vi Trong
khoang thoi gian tir t = t, dén t = t, = 2t; téc d6 cua vat ting tir 0,6V dén Vinay roi giam xudng
0,8Vimax. GO X3, Vi1, a3, Wy, Wy, lan luot 1a 1i d6, van toc, gia toc, thé nang va dong ning cua chat
diém & thoi diém t. Goi Xp, Va, @5, Wy, Wa, lan luot 1a li do, van téc, gia tdc, thé niang va dong
nang cua chit diém & thoi diém t,. Cho cac hé thirc sau dy:

2
X2+ x5 = A? (1);A:o’—:vmxT(Z);al2 +a’ :A_'I_izvfnax;v2 :%xl\ (5)

21 2 2
v, = ?Xz (6);9\/\/1 =16W,, (7);4Wtz =3W,, (8);31 = ?Vz (9);a2 = ?Vl (10)

S hé thic ding 1a

A. 6. B. 8. C.7. D. 9
Bai 12: Mot vat dao dong diéu hoa véi phuong trinh x = 8cos(4nt + 7/4) cm (t dobang gidy). Biét
& thoi diém to vat chuyén dong theo chiéu duong qua li d6 x = 4 cm. Sau thaicdiém d6 1724 (s) thi
vat c6 li do

A. X = 43 cm va chuyén dong theo chidu duong.

B.x=0va chuyén dong theo chiéu am.

C.x=0va chuyén dong theo chiéu duong.

D.x=4+3cmva chuyén dong theo chiéu am.

Bai 13: Mot vat dao dong didu hoa chu ki 2 (s). Tai thoi diémyt vated li do 2 cm va van téc 4n <3
(cm/s). Hay tinh van téc cua vat & thoi diém t + 1/3 (s)

A. /3 (cm/s). B. w2 (cmis). C. 23 (cmis). D. 2rn+/3 s (cm/s).
Bai 14: Mot vat dao dong diéu hoa véi chu ky T =2 s, taf thoi diém ban dau vat co i 6 x =—2 cm
va ¢6 d6 1on van téc 1a 2n+f3 (cmis), lay 7% =10, gia toc cua vat lac t= 1 s co gid tri

A. =20 (cm/s?). B. 2043 (ctlsd). C. 20 (cm/s?) D. —2043 (cm/s?).
Bai 15: Vat vat dao dong diéu hoa Véi chuki#/2 s. Tai thoi diém t;: v,= 100 cm/s, a; = —4 m/s’.
Xac dinh van tdc va gia toc vat tdi thoi'diém’t, = ty + /8 (s).

A. —100 cm/s va —4 m/s%. B. 100 cm/s va 4 m/s?

C.50 \E cm/s va 2 m/s’. D. 50 cm/s va —4 \E m/s?.

Bai 16: Mot vat dao déng/diéu hoa cb chu ki T = 1 s. Tai mot thoi diém vat cach vi tri can bang 6
cm, sau do 0,75 s vat cach vitri can bé‘mg 8 cm. Tim bién do.

A. 10 cm. B. 8 cm. C. 14 cm. D.2cm
Bai 17:/Mot vat dao dong diéu hoa c6 chu ki 1,2 s voi bién d6 12,5 cm. Tai mot thoi diém vat cach
vi tef’cAmbang 10 cm’sau d6 6,9 s vat cach vi tri can bang 1a

A. 10 cm. B. 8 cm. C.7,5cm. D. 872 cm
Bai 18: Mot Vit dao dong diéu hoa co chu ki T va bién do 12 cm. Tai mot thoi diém t = t; vat co li
dd X, = 6 cm va toc do vy, sau d6 T/4 vat c6 toc do 12z cm/s. Tim vy

A. 1273 cmis. B. 6m+/3 cmis. C. 6m/2 cmis. D. 12n+/2 cmis.
Bai 19: Mot vat dao dong diéu hoa c6 chu ki T va bién do 10 cm. Tai mot thoi diém t = t; vat co li
d6 X, = 6 cm va toc do vy, sau d6 3T/4 vat c6 téc d6 12m cm/s. Tim vy,

A lznﬁcm/s. B. 6nﬁcm/s. C. 16memy/s. D. 12nﬁ cm/s.
Bai 20: Mot vat dao dong diéu hoa vai tan sé goc 10 rad/s. Tai mot thoi diém vat cach vi tri can
bé’mg 6 cm, sau do ntra chu ki dao dong vat co tdc do 60 cm/s. Tim bién do.

A. 10cm. B. 8cm. C.6+2 cm. D. 8+/2 cm.
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Bai 21: Mot vat dao dong diéu hoa c6 chu ki T = 1 s. Tai mot thoi diém vat cach vi tri can bang 6
cm, sau d6 0,5 s vat ¢6 tbc do 16n cm/s. Tim bién do.

A. 10 cm. B.8cm. C.l4cm. D. 82 cm
Bai 22: Mot vat dao dong diéu hoa c6 chu ki T = 1 s. Tai mot thoi diém vat cach vi tri can bang 8
cm, sau d6 0,5 s vat co tbc d0 16m cm/s. Tim bién do.

A. 10 cm. B. 8 cm. C. 14 cm. D. 82 cm
Bai 23: Chat diém chuyén dong trén duong thing Ox. Phuong trinh chuyén dong cua chat diém la
x = 10cos(10xt — 7/6) cm (t: tinh bang s). Vo thoi diém t; vat di qua vi tri c6 toa do 5 cm va theo
chidu 4m cua truc toa do thi dén thoi diémt, = t, + 1/30 s thi vat s& ¢6 1i do x, 1a

A. -5 cm. B. 10 cm. C.0. D.5 {3%m.
Bai 24: Chat diém dao dong diéu hoa véi x = 6cos(20mt — 1/6) (cm). O thoi diém t{, Vat c6 1do x
= —3 cm va chuyén dong ra bién, & thoi diém t, = t, + 0,025 (s), vat

A.colidox=3cmva chuyén dong ra xa vi tri can bang.

B. ¢6 1i d6 X = 3+/3 cm va chuyén dong ra Xa vi tri can bang,

C.colidox =-3 \E cm va chuyén dong ra xa vi tri can bang.

D.colidox=-3 \E cm va chuyén dong vé Vi tri can béng.

Bai 25: Mot vat dao dong theo phuong trinh x = 4.cos(nt/6) (¢hi)(t dolbang giay). Tai thoi diém t;
li @ 1a 2/3 cm va dang giam. Tinh van téc sau thoi diémAyla 3 (s)!

A.—2.5 ci/s. B. 1,8 cm/s. cu2em/s. D. 5,4 cmfs.

Bai 26: Mot vat dao dong diéu hoa theo phuong ngang vo1 phirong trinh: x = 20cos2mxt (cm) (t do
bing gidy). Vao mot thoi diém nao d6 vat c6 liddla 10s/3”cm thi van tdc vao thoi diém ngay sau
do 1/12 (s) 1a

A. 108,8 cm/s hoac 0 cm/s. B. 20 cm/s hodc 15 cm/s.

C. —62,3 cm/s hoac 125,7 cm/s. D. -108,8 cm/s hoac 0 cm/s.

Bai 27: Mot vat dao dong diéu hoa theo phuong ngang, trong thoi gian 100 gidy né thuc hién dang
50 dao dong. Tai thoi diém t vat'eé li dei2‘em va van téc 4n+/3 (cmm/s). Hay tinh Ii do ciia vat do &
thoi diém (t + 1/3 s)

A.7cm. B. -7 cm. C.5cm. D.-5cm.

Bai 28: Mot vat dao déng/diéu hoa doc theo Ox véi tin sé goc  rad/s. Tai thoi diém t vat co li do
2 cm va vAmtoC < /3 (cm/s). Van téc cua vat do & thoi didm (t + 1/3 s) gan gia tri nao nhat
trong sb eéc gidtri sauday?

A.46 cm/s. B.—5 cm/s. C.5cmf/s. D. —16 cm/s.
Bai29: Mot con lac 16 xo gom 10 xo nhe c6 d6 cung k va vat nho khdi lwong m = 0,5 kg. Con lic
dao 'dong diéu hoa theo phuong ngang vai chu ki T. Biét ¢ thoi diém t vat ¢6 li d6 5 cm, & thoi
diém t + T/4 vat c6 toe d6 50 cm/s. Gid tri cua k bang

A. 200 N/m B. 150N/m C.50N/m D. 100N/m
Bai 30: Mot vat dao dong diéu hoa co chu ki 1 s. Tai mot thoi diém t = t; vat co van téc 12m cs,
sau d6 2,75 svatco lido la

A.6scm. B. —G\E cm. C.—-6cm D.6cm

1A 2.C 3.C 4.C 5A 6.D 7.D 8.A 9.B 10.D

11.C 12.A 13.A 14.A 15.A 16.A 17.C 18.A 19.C 20.C

21.A 22.D 23.A 24.D 25.B 26.D 27.D 28.D 29.C 30.C
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PHAN 5

Bai 1: Mot chit diém dao dong diéu hoa trén truc Ox c6 phuomg trinh x = 4cos2at (cm). Trong 2 s
dau tién c6 may lan vat di qua diém co li d6 x = 2 cm?

A 2. B. 3. C. 4. D. 1.
Bai 2: Mot chat diém dao dong diéu hoa trén truc Ox c¢6 phwong hinh x = 4sin2xt (cm). Trong 2 s
dau tién c6 may lan vat di qua diém co li d6 x = 4 cm?

A 2. B. 3. C. 4. D. I
Bai 3: Mot con lic don cé chiéu dai ddy treo 1 m, dao dong diéu hoa tai noi cé gia téc trong
truong g ~ n> m/s?, s6 lan dong ning bang thé ning trong khoang thoi gian 4 s 1a

A. 16. B. 6. C. 4. D. 8.
Bai 4: Mot vat dao dong diéu hoa theo phuong trinh x = 2cos(5nt — 7/3) (cm) (t do bangygiay).
Trong khoang thoi giantrt=1 (s) dén t = 2 (s) vat di qua vi tri x = 0 cm duoc may 1an2

A. 6 lan. B. 5 lan. C. 4 lan. D47 lan;
Bai 5: Mot chat diém dao dong didu hoa theo phuong trinh x = Acos(2nt/T #m/4) (cm). Trong
khoang thoi gian 2,5T dau tién tir thoi diém t = 0, chat diém di qua vi tri c6 1i d6 x = 2A/3 1a

A. 9 lan. B. 6 lan. C. 4 lan. D. 5 lan.
Bai 6: Mot chit diém dao dong didu hoa c6 van téc bang khong tdi hai thoi diém lién tiép la t, =
2,2 (s) va t, = 2,9 (s). Tinh tir thoi diém ban dau (t, = 0 s) dén.thoi diéd, chat diém da di qua vi
tri can bang

A. 9 lan. B. 6 lan. C. 41an; D. 5 lan.
Bai 7: Mot vat dao dong diéu hoa theo phuong trinh: x=2gos(5at — n1/3) (cm). Trong gidy dau tién
ké tir luc bat dau dao dong vat di qua vi tri ¢6 1i d6 x= —1 cm theo chiéu dwong dugc miy lan?

A. 2 lan. B. 3 lan. Cudilén. D. 5 lan.
Bai 8: Mot chat diém dao dong diéu hoa tuan theo.quy luat: x = 5cos(5nt — m/3) (cm). Trong
khoang thoi gian t=2,75T (T 1a chu ki dag'dong).chét diém di qua vi tri can bing cua n6

A. 3 lan. B. 4 lan, C.5 lan. D. 6 lan.
Bai 9: Mot chit diém dao dong diéllhoa Véisphuong trinh: x = 4cos(4nt + 1/3) (cm). Trong thoi
gian 1,25 s tinh tur thoi diém t = 0} vat di qua vitricolido x=-1cm

A. 3 lan. B.4 lan, C.5 lan. D. 6 lan.
Bai 10: Chat diém dao dong diéithoa véi phuong trinh: x = Acos(2nt/T + w/4) (cm). Trong thoi
gian 2,5T ké tir thoi diéf £5.0, s6 1an vat di qua 1i d6 x =2A/3 1a

A. 6 lan. B, 4lan. C.5 lan. D. 9 lan.

1. |2A, /(]3D "9l4B [5D |6C [7A [|8C J9cCc |10.C

PHAN 6

Bai 1: Mobchit diém dao dong diéu hoa co phuong trinh x = Acos(ot + ¢), tai thoi diém ban dau
vat di qua vitei-¢6 1i d6 x = 0,5.A va dang chuyén dong vé géc toa do thi pha ban dau ¢ bang:

A. /6. B. /6. C.+ /3. D.-n/3
Bai 2: Vit dao dong diéu hoa theo phuong trinh: x = 4cos(nt + ¢) cm. Tai thoi diém ban dau vat
c6 1i d6 2 cm va dang chuyén dong nguoc chiéu duong cua truc toa 6. Pha ban dau cua dao dong
diéu hoa 1a

A. —m/6. B. /6. C.+n/3. D. — /3.
Bai 3: Mot vat dao dong didu hoa véi bién do A, tin sé goc . Chon gbc thoi gian 1a luc vat di qua
vi tri ma van téc bang 0 va sau d6 no di theo chiéu 4m. Phuong trinh dao dong cua vat 1a

A. x = Asin(ot). B. x = Acos(wt — m/2).

C. x = Asin(ot + 1/2). D. x = Acos(ot + nt).
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Bai 4: M0t vat dao dong diéu hoa vdi bién do A, tan s6 goc . Chon goc thoi gian la luc vat di qua
vi tri ma van téc bang 0 va sau d6 no di theo chiéu dwong. Phuong trinh dao dong cua vat la

A. x = Asin(ot). B. x = Acos(wt — 7/2).

C. x = Asin(ot + /2). D. x = Acos(wt + 7t).

Bai 5: Mot vat dao dong didu hoa véi bién do A, tin sé goc . Chon gbc thoi gian 13 luc vat di qua
Vi tri c6 toa d6 4m va c6 van téc bang —wA/2. Phuong trinh dao dong la

A. x = Asin(ot). B. x = Asin(ot — 21 /3).

C. x = Asin(wt + 27/3). D. x = Asin(ot + 7).

Bai 6: Mot vat c6 khéi luong 500 g, dao dong véi co nang 10 (mJ), theo phuong trinh: x = Asin(wt
+ @) cm (t do bing gidy), & thoi diém t = 0, nd c6 van téc 0,1 (m/s) va gia téc — 3 (m/s?). Tinh A
va @

A. 4 cm, /2. B. 2 cm, /3. C. 4 cm, /4. D.2 cm, —m/3.
Bai 7 : Con lc 10 xo c6 khéi lugng 1 kg, dao dong didu hoa véi co niang 125 mJ theo phuéng trinh
x = Acos(ot + @) cm. Tai thoi diém ban dau VAt c6 van toc 25 cm/s va gia foc —6125 \/§ m/s?. Pha
ban dau ¢ bang

A. —1/6. B. n/6. C.—n/3. D. n/3.

Bai 8: Mot vat dao dong diéu hoa véi tan s6 10/n Hz. Khi t = 0 vét coli dé—4 cm va co van toc
—80 cm/s. Phuong trinh dao dong cua vat 1a :
A. x = 4cos(20t + n/4 )(cm). B. X 24sin(20t + w/4)/(cm),

C. x = 42 cos(20t + 3n/4) (cm). Dex.= A2 sin(20t — n/4) (cm).
Bai 9: Mot vat dao dong diéu hoa theo phuong ngarg trén doan thing dai 2a véi chu ki 2 s. Chon
gdc thoi gian 1a luc vat di qua vi tri x = a/2 thee chiéu am/cua quy dao. Khi t = 1/6 (s) li d6 dao
dong cua vat la

A. 0. B. —a. C. +a/2. D. —al2.
Bai 10: Mot chat diém dao dong diéu hoa trén true”Ox, trong doan thing MN dai 16 cm. Chon gbc
toa d6 vi tri can bang O, t = 0 luc vt cachhyi tri can bang 4 cm va dang chuyén dong nhanh dan
theo chiéu dwong. Pha ban dau cua dae:dong trong phwong trinh dang cos 1a

A. ¢ =7/6. B. ¢ =%mn/3. C.o=n/3. D. ¢ =—27/3.
Bai 11: Mot vt dao dong diélishéa vai phuong trinh: x = Acos(wt + ¢). O thoi diém ban dau t = 0,
vat di qua vi tri cAn bangitheo chiéujduong. Biét ring, trong khoang thoi gian 1/60 s dau tién, vat
di dugc doan duong bang/0,5A 3 dFan sé gdc ® va pha ban dau ¢ ciia dao dong lan luot 1a

A. 107 rad/s va /2. B. 20x rad/s va n/2.

C. 10mrad/s va —n/2: D. 20x rad/s va —m/2.
Bai 12:,Con lic 1640 ‘dao dong diéu hoa theo phuong thang dirng vi tri thap nhat dén vj tri cao
nhét cachinhau 0,2 m 13 0,75 s. Chon thai diém t = 0 1a luc vét chuyén dong nhanh dan theo chiéu
duong Ox vaed-do 16n van toc 1a 0,2/3 (m/s). Phuong trinh dao dong cua vat 1a

A. x = 10cos(4nt/3 + /3) (cm). B. x = 10cos(4nt/3 — 51/6) (cm).

C. x =10cos(3xnt/4 + ©/3) (cm). D. x = 10cos(4nt/3 — n/3) (cm).
Bai 13: Mot vat dao dong diéu hoa véi phuong trinh x = Acos(ot + @) trén mot quy dao thing dai
10 cm. Chon gdc thoi gian 14 lac vat qua vi tri x = 2,5 cm va di theo chiéu dwong thi pha ban dau
cua dao dong la

A. /3. B. 7/6. C. /3. D. 2w/3.
Bai 14: Con lic 16 xo dao dong diéu hoa quanh vi tri can bang. Truc toa d6 c6 gdc vi tri can bang,
phuong doc theo truc cuia 16 xo. Khi vét di qua vi tri cdn bang, van toc c6 d6 Ién 20w cm/s. Gia toc
khi vat t6i bién 1a 2 m/s% Thoi diém ban diu cua vat 6 1i do — 104/2 cm va chuyén dong vé bién.
L4y n” = 10. Phuong trinh dao dong cua vat 1a

41



Fanpage: Vat 1y Thay Truong — DD: 0978.013.019

A. x =20cos(nt + 1/4) (cm). B. x = 20cos(nt — 31/4) (cm).

C. X =20sin(nt — 31/4) (cm). D. x =20sin(nt — m/4) (cm).
Bai 15: Con lic 16 xo ¢6 khdi lwong m = 100 g. dao dong diéu hoa x = Acos(wt + ¢) véi bién do A
= 2 cm. Tai thoi diém ban diu vat c6 van téc v = 20+/3 cm/s va gia toc a = 4 m/s% Pha ban du cua
dao dong la

A. — /6. B. n/6. C.—n/3. D. —2a/3.
Bai 16: Con lic 10 xo ¢6 khdi lugng m = 100 g, dao dong diéu hoa x = Acos(wt + @) v6i co ning
32 mJ. Tai thoi diém ban dAu vat c6 van téc v = 40/3 cm/s va gia téc a = 8 m/s%. Pha ban diu cua
dao dong la

A. — /6. B. n/6. C. —2n/3. D. —n/3.
Bai 17: Mot vat dao dong diéu hoa ctr sau 0,25 s thi dong ning lai bang thé ning /Quang duong
vat di dugc trong 0,5 s 1a 16 cm. chon gdc thoi gian 1a lac vat qua vi tri can‘bang theo’ chiéu
duong. Phuong trinh dao dong cua vat la:

A. x =8cos(2nt — m/2) (cm). B. x =4cos(4nt + ©/2) (cm),

C. x=8cos(2nt + 1/2) (cm). D. x = 4cos(4nt —z/2) (cm).
Bai 18: Mot con lic 16 xo gdm vat ning c6 khdi lwong m = 0,2 kg valdxo co@d cing k = 80 N/m
dao dong didu hoa theo phuong nim ngang. Lay géc thoi gian t = 0Ma luc vatnang co van toc vq =
0,2m/s va gia téc ap = 4+/3 m/s?. Phuong trinh dao dong cua comléc 10x6 1a

A. x =2c0s(20t + 1t/6) (cm). B. x #2cos(20t~ w/6) (cm),

C. x = 2cos(20t + 57/6) (cm). Dapx,= 2€0s(20t — 57/6) (cm).
Bai 19: Mot con lic 10 xo c6 m = 500 g, dao dong didu hoawot co niang 10 mJ. Lay goc thoi gian
khi vét c6 van téc 0,1 m/s va gia to¢ 1a — 3 m/s24Pha ban dau cia dao dong la

A. m/2. B. —n/6. C. —n/4. D. —n/3.
Bai 20: Mot vat dao dong diéu hoa trén traic Oxwailtan sb f = 4 Hz, biét toa d6 ban dau cua vat 1a
X =3 cm va sau d6 1/24 s thi vat lai tro M@ toa d6 ban dau. Phuong trinh dao dong cua vat la

A x=33 cos(8nt — /6) cm, B.x= 243 cos(8xnt — 7/6) cm.

C. x = 6¢cos(8xnt + @t/6) cm. D.x = 3J2 cos(8xt + 71/3) cm.
Bai 21: Tai thoi diém ban ddun(t,=0), vat dao dong diéu hoa chuyén donn qua vi tri x = 2cm ra xa
vi tri can bang véi toc dep20 cm/s. Biét chu ki cua dao dong T = 0.628 s. Viét phuong trinh dao
déng cho vat?

A X= Zﬁcos(lot +8md 4)cm. B. X= Zﬁcos(lot +7/4)cm.

C. =22 c0s(10t" 1/ 4)cm. D. x =2v/2cos(10t-3r/4)cm.

Baif22: Treo vat khdi lwong m = 100 g vao 16 xo thing ding do cing k = 100 N/m. Kéo vat dén vj
tri 10 xo bi'ddn 3 cm rdi thanhe cho vat chuyén dong. LAy g = 10 m/s>. Chon truc toa dé thing
dung, chiéu duong hudng 1én trén, gdc thoi gian 1a luc tha vat. Phuong trinh chuyén dong cua vat

A. X = 4coslOnt cm. B. x =3cos10xt cm.

C. x =4cos(10xt + 7) cm. D. x =2cos(10xnt + 7) cm.
Bai 23: Mot vat dao dong diéu hoa véi bién d6 6 cm, chu ki 0,05 s. Chon gdc thoi gian 1a luc vat
colidox=— 3\/5 cm theo chiéu 4m. Phuong trinh dao dong cua vat 1a

A. x = 6¢co0s(40xnt — 7t/3) cm. C. x = 6c0s(40nt + 5Snt/6) cm.

B. x = 6cos(40xnt + 27/3) cm. D. x = 6¢cos(40nt + ©/3) cm.
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Bai 24: Mot vat dao dong diéu hoa: O 1i do X; = —2 cm vat ¢6 van toc v, =8rf3 cmi/s, & li do
X, = Zﬁ cm Vat ¢6 van téc v, =8rn cm/s. Chon t = 0 1a thoi diém vat co i o x = —A/2 va dang
chuyén dong xa vi tri can bang. Phuong trinh dao dong cua vat 1a

A. x =4cos(4nt + 21/3) cm. B. x = 8cos(4nt + 7t/3) cm.

C. x =4cos(4nt — 2n/3) cm. D. x = 8cos(4nt — /3) cm.
Bai 25: Mot con lic 16 xo gdbm vat nho khéi lwong m = 100 gam va 10 xo nhe c6 d6 cung k = 100
N/m dao dong diéu hoa véi bién do 9cm. Lay gbc thoi gian 14 lic con 14 dang di theo chiéu duong
cua truc toa do, tai d6 thé ning bang ba lan dong niang va c6 toc do dang giam. Liy n* = 10.
Phuong trinh dao dong cua con lac 1a:

A. x =9cos(10nt — /6) cm. B. x = 9cos(10xnt + 7/6) cm.

C. x=9cos(10xnt — 57/6) cm. D. x =9cos(10xt + 57/6) cm.
Bai 26: Mot chat diém dao dong diéu hoa véi chu ki 1 s. Tai thoi diém t = 2,5 s finh tir Wie/bét dau
dao dong, chat diém di qua vi tri ¢6 li d0 x =—2 cm va vén toc v =— 4n\/§ em/s. Phuong trinh
dao dong ctia chat diém c6 thé 1a

A. x =4cos(2nt + 27/3) cm. B. x =4cos(2nt — 27n/3) cm.

C. x=4cos(2nt — ©/3) cm. D. x = 4cos(2nt + 7/3) cm..

1.C 2.C 3.C 4.D 5.B 6.B 7.A 8.C 9.A 10.D

11.D 12.B 13.C 14.C 15.D 16.C L7.A 18.D 19.B 20.B

21.C 22.D 23.C 24.A 25.A 26,C
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Dang 2. BAI TOAN LIEN QUAN BEN THOI GIAN
Chuing ta s€ nghién ctru cac bai toan
+ Thoi gian di tir X, dén Xo.
+ Thoi diém vat qua Xo.
1. Thoi gian di tir X, dén X,
1.1. Thoi gian ngin nhét di tir x, dén vi tri cAn bang va
dén vi tri bién
Phwong phap chung:
Cach 1: Dung VTLG
Xac dinh goc quét trong tng vai sy dich chuyén: Ag

Thoi gian: t:&
Q)

Cach 2: Dung PTLG

. . X 1 . X
X, =Asinot, = sinot, :Kl =t = —arcsmK1
(O]

X 1 X
X, = Acoswt, = cosot, = cosot, == = t, ==arcos=4
A A

(O]
_Xl X,
A 0 A
t, t t, t,

x, =Asinot, = Acosat, |

-X, X,
O 0 O
/\_/O—>
DA 0
\ 4 Y

1 X, 1 X,

—arcsin — —alcCos —

[0 A [0)

Vidu 1: M0t chat diém dao dong diéu hoa véi bién do 10 (cm) va tan s goc 10 (rad/s). Khoang
thoi gian ngan nhat dé no6 di tir 1i d6 +3,5 cm dén vi tri can bang la
A. 0,036 s. B. 0,121 s. C.2,049s. D. 6,951 s.
Huwoéng ddn
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Cich 1: Dung VTLG

Thoi gian ngan nhit dao dong diéu hoa di tir x = 3,5 M
cm dén x = 0 bang thoi gian chuyén dong tron déu di tron A '
) ) o/
déu di tir M dén N: t =22 ma ~/
® H
-10 10

w
3

sinAg = i—(‘? = Ap ~0,3576(rad)

Nén t=

A _0,3576
o) 10

~0,036(s)= Chon A.

Cach 2: Dung PTLG

t, = Laresin X = Lagin 35 ¢ 0,036(s) = Chon A.
) 10 10
Kinh nghigm:

1) Quy trinh bim may tinh nhanh: |shift sin(3,5+10)+10=| (méy tinh chon don vi goc Ia

rad).

2) Béi voi dang bai nay chi nén giai theo cach 2 (néu dung quen méy tinhechi hét ¢& 10 s!).

3) Cach nhé nhanh "di tir X; dén VTCB 1a shift |Sh|ft sin (X A —| " Mdi tir X, dén VT bién
|sh|ft cos(x, +A)+ _|

4) Pbi véi bai toan ngugc ta ap dung cong thuc: X, =Asinwt, = Acosot, .
Vi du 2: Vat dao dong didu hoa, thoi gian nganihat Vanditir vi tri X = +A dén vi tri x = A/3 13 0,1
s. Chu ki dao dong cua vat l1a

A.185s. B.1.2s. C.051s. D.0/4s.
Huwong dan
1 X, T X 1
t, =—arccos—* = —arccos—+ =»0,1= L arccost = T ~ 0,51(s)= ChonC
0} A 2z A 27 3
Chii y: DI v6i cac diém dic biét ta d& dang tim dugce phan b thoi gian nhu sau:

A A Af
2 V2 T2 A

Kinhinghiém :

AA\/_

1) Néu s0/%Xau’ X, #0; +E % +—— thi dung
|shiftsin(x1+ + _| |sh|ftcos + |
A LA +A\/§

2) Néu s6 ‘dep * X, =0;+— i ﬁ,_T thi dung truc phén bd thoi gian.

Vi du 3 : Vit dao dong diéu hoa véi bién do A. Thoi gian ngin nhit vat di tir vi tri c6 1i d6 A/2
dén vi tri ¢6 1i d6 A 14 0,2 s. Chu ki dao dong cua vat la:
A.0,12s. B.04s. C.0,8s. D.1.2s.
Huwoéng ddn
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Dua vao truc phan bo thoi gian ta tinh dugc thoi gian ngan nhat di tir X = A/2 dén x = A 1la T/6
Do d6: %:O,Z:T:l,Z(s): Chon D.

Chii y: Khoang thoi gian trong mot chu ki vat cach vi tri can bang mot khoang

X
+ Nho hon x;: At =4t, = 4L arcsin X
(O]

1 X
+ Lon hon x 1a: At =4t, =4=arccos—

-A —X, 0 X, +A
1% : % Q o>
1] L] L] L] L]
X . X
arccos—1 arcsin Xy arcsin =t arctos X
A A A
(O] [0) Q)

()]
Vi du 4: Mot chat diém dao dong diéu hoa véi chu ki 1 s véi biéh do 4,5 cm. Khoang thoi gian
trong mot chu ky dé vat cach vi tri can bang mot khoang nho hon 2'eémla
A.0,29s. B. 16,80 s. C.0,714 D.0,15s.
Huwoéng déan
. X LX) 1 .2
At =4.—arcsin— = 4.—arcsin — = 4.—arcsin /— =0, 29(5) = Chon A.
[0 A 21 A 21 4,5
Kinh nghiém: Néu x, tring véi cac gia tri daebiétthinén dwa vao truc phan bd thoi gian.
Vi du 5: M6t chét diém dao dong diéu hoa voi chulkd T. Khoang thoi gian trong mot chu ky dé vat
cach vi trf can bang mot khoang I6n hon nia bién do 14
A.T/3.

B. 2T/3. C.TIe. D.T/2.
Huwong dan
T
6 6
A SN 0 T N\A
\_/_é ~ A ~——" >
L e 2 I
6 6

; T 2T
Dua,vao truc phan bo thoi gian ta tinh dugc: At = 4.E = 3 = Chon B.

Chii yNéu cho biét quan hé t; va t, thi ta c6 thé tinh dugc cac dai lwong khac nhu: T,
A Xi...

T
tl+t2 :Z

i
Y

. 2mt
> X, = Asin =
t, t

M Xl :ACOS

2nt,

Vi du 6 : Mot dao dong diéu hoa c6 chu ki dao dong 1a T va bién do 1a A. Tai thoi diém ban dau
vét ¢6 li do x; > 0. Thoi gian ngan nhat dé vat di tir vi tri ban dau veé vi tri can bang gap ba thoi
gian ngan nhat dé vat di tr vi tri ban dau veé vi tri bién X = +A. Chon phuong an diing.
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A. x; = 0,924A. B.x; =0,5A3 . C.x;=0,5A/2 . D. x; = 0,021A.
Huwoéng dédn
T

t+t, =— T

1727 t, :E
Tacohé: ¢t =3t, = on T = Chon A.

T
2nt X, = Acos— — ~ 0,924A
X, = Acos% ' T 16

Vi dy 7: Mot dao dong diéu hoa c6 chu ki dao dong 1a T va bién d¢ 1a A. Tai thoi diém ban dau
Vélt, c6 1i d6 X3 (ma x; # 0; £A), bat ké vat di theo hudng nao thi cir sau khoang thoi gian ngan
nhat At nhit dinh vat lai cach vi tri can bang mot khoang nhu cii. Chon phuong an dung.
A. x, =+0,25A. B. x, =+0,5A3. C. X, = +0,5A\2. D. /X, = +0,5K
Huwoéng déan

5 . T
Theo yéu cau cua bai toan suy ra: At=2t, =2t, ma t, +t, =% nén t, =t, = 8
Do do; x, = Asin 2nt, =Asin 2nT _A = Chon C.
T T8 2
t,+t ==
A - 0 A
X, :Asin%

2mt
xl:Acos%

Chii y: Bai toan tim khoang thoigiand@é vat di tir li do X, dén x, 1a bai toan co ban, trén co so bai
todn niy chung ta c6 thé 1am dwocyrat nhi€u cac bai toan mo rong khac nhau nhu:

* Tim thoi gian ngin nhatdéyvat di tir li do x, dén van toc hay gia tdc nao do.

* Tim khoang thoi gian tir luc bét dau khao sat dao dong dén khi vat qua toa do x nao do6 1an
than.

* Tim khoang_thoi gian tir Tac bat dau khao sat dao dong dén khi vat nhan van téc hay gia tbc
nao d6 1an thin |

* Tih van tdGhay t6€¢'do trung binh trén mot quy dao chuyén dong nao do.

*/Pim khoang thoi gian ma 16 xo nén, din trong mot chu ki chuyén dong.

* Tim khoang thoi gian ma bong dén sang, tdi trong mot chu ki hay trong mot khoang thai gian
nao do.

* Tim kheang thoi gian ma tu dién C phong hay tich dién tir gia trj g, dén q,.

* Cac bai toan nguoc lién quan dén khoang thoi gian,...
1.2. Thai gian ngian nhét di tir x, dén x,

Phwong phap chung:
Cach 1: Dung VTLG At = ﬂ

®

Cich 2: Khoang thoi gian ngan nhat dé vat di tir diém c6 1i d¢ x,
dén diém co 1i 6 X!
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. X
At = +@=|arcsin =% £
—arccosx
()]
X = Acos ot
Xl
oY P A .
A »
0 X, At=? \_/"+A X
1 X,
—arccos—+
()]

shiftcos(x, +A)—shiftcos(x, +A) = +

Qui trinh bam mdy tinh nhanh:

shiftsin(x, +A)—shiftsin(x, +A)=+w =

Kinh nghigm: D4i vai dang toan nay ciing khong nén ding cach4{yi mat phiéu thoi gian!
Vi du 1: M6t vat dao dong diéu hoa c¢6 phuong trinh 1i do X :8COS(7t+1t/6) c¢cm. Khoang thoi
gian tdi thiéu dé vat di tir i d6 7 cm dén vi tri ¢6 1i d6 2 cm 1a
A.1/24s. B.5/12s. C.665s. D.0,12s.
Huwoéng dan

X X |1
At = |arccos =% —arccos —1| = =
A Alo

2 7
arccos — —arccos-—
8 8

% ~ 0,12(3) = Chon D.

Qui trinh bAm mady: shiftcos(2+8)—shiftcos(7%8)=+7 =

Kinh nghiém:Néu sé ‘dep * X3=_0; iA % ii thi dung truc phéan bb thoi gian.
A3 A A A A A3
A T2 o da o 7 B A
B S—— e
I TN T T T T 7
12 24 24 12 12 24 24 1o

Vi du: Mot vitidao dong diéu hoa c6 phuong trinh li d6 x = 8cos(7nt + n/6) cm. Khoang thoi
gian ti thiéu dé vardi tir li do 442 cmdénlido — 43 cmla
A. 1/24%: B. 5/12s. C.1/6s. D.1/12s.
Huwoéng dan

AB A A A
“A 2 2 2 V2 +A
O e O O O P X
Tr T T T T

Duya vao truc phan bd thoi gian ta tinh dugc:
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At :l+1+l+l+l=E _ [l :i(s): Chon D.
24 24 12 12 24 24 240 12
Chu y: Néu vat chuyén dong qua lai nhiéu lan thi ta cong cac khoang thoi gian lai.
Vi du 3: M6t dao dong diéu hoa c6 chu ki dao dong 1a T va bién d6 1a A. Thoi gian ngan nhat dé
vat di tir diém c6 li d6 cuc dai vé diém c6 1i d6 bang mot nira bién d6 cuc dai ma vécto van toc co
hudng cung vai huong cua truc toa do l1a

A. T/3. B. 5T/6. C~ 2T/3. D. T/6.
Huoéng dan
T T
n 4
/_\/\-FA
A O O >
\/\jé
T T 2
4 12
. T T 5T
Dua vao truc phan b6 thoi gian ta tinh dugc: At =3.—+-—=—-=_ChomB
Vi du 4: Mot con lac 16 xo dang dao dong diéu hoa voi bign do A, thoi gian ngan nhat dé con lic
di chuyén tur vitri co 1i dé X; = — A dén vi tri ¢ li d6 X, = A/R 1a 1)s. Chu ki dao dong cua con lac
la:
A.6s. B. 1/3s. C.25s. D.3s.

» Huéng dén
Dua vao truc phan bo thoi gian ta tinh dugc:

=1+ LT i(s)=T=3(s) =/ ChonB
412 3
A A
A 5 0 > A
=0 O O O o—>
\_/\/
T I
4 12

Ch y: Livds a tén 106%ai cdc diém dac biét.

1) Cir'sau khoang thei gian ngan nhét T/6 thi vat lai di qua M hoac O hoac N (téc do tai M va
N kha€ 0

I T T T
A 12 M, 5 .0 6 N1
o —0 —O —0 S
>
X _A_*/g A3 T +A
12 i 12
oA

V2

Téc do tai M va N déu bang oA/2.
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2) Ctr sau khoang thoi gian ngan nhat T/8 thi vat lan luot di qua My, M,, Mg,M3,M, (toc do tai
Ml va M4 béng 0)

T T T T
M, 8 M 3 0 8 M, g M,
o —0 —O -0 %)
-A A A +A
f \/f
% ®A

V2 7

Téc d6 tai M; va M déu bang mA /2.
_ 3) Cir sau khoang thoi gian ngan nhat T/12 thi vat ian luot di qua My, MaMg, Ms, My, Mg, My

I I I wm X < X
Mg Mo 0 B 12 J¢ 1 MCia WEop Mé
A AB A o > A3t

2 2 X 2
v v
o?_A ©A3 oA</3 :A
2 2 2 2

Téc d6 tai M, va Mg déu bang oA/2

Tée do tai My va Mo déu bing A3 /2"
Vi du 5: M6t chat diém dang dao dongydieu hoantrén mot doan thang xung quanh vi tri can bang
O. Goi M, N la hai diém trén duong thangieung cach deu O. Biet cir 0,05 s thi chat dieém lai di qua
cac diém M, O, N va toc do caa no'laedi qua cac diém M, N la 20z cm/s. Bién do A bang

A. 4cm. B{6.cm. C. 42 cm. D. 4/3 cm.
Huwoéng ddn

Duavéotrucphénbéth(‘)rigian:%=0,053T=0,3520)=$:%(radls)
n T T T
12 M 6 % N 12
T A 7 i
12 i ?
oA ®A
2 2

Vi du 6: Mot chit diém dang dao dong diéu hoa trén mot doan thang. Trén doan thang d6 co bay
diém theo ding thir tw My, My, M3, My, Ms, Mg va M7 v6i M, 1a vi tri can bang. Biét cir 0,05 s thi
chit diém lai di qua cac diém My, My, M3, My, Ms, Mg va M (téc d6 tai M, va M; bang 0). Téc do
cta né lac di qua diém Ms 1a 20z cn/s. Bién do A bang

A. 4cm. B.6cm. C.12cm. D.4/3cm.
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Huong dan

Duya vao truc phan bd thoi gian.

T_005:>T 0,65 = 2n lOﬁ(rad/s)
12 T 3

T T I v X T T
Mg Mo 0 B 12 J¢ 12 M 12 Mo p M}
-A A3 _A 0 i AV3 "

2 i f 2
m*_A wAV3 0AV3 :A
2 2 2 2
107
A3
|XM3 =%:>|VM3 =mAJ§:>20nst:>A=4ﬁ(cm):> Chon D.

Vi du 7: Vit dang dao dong diéu hoa doc theo duong thang. Mot diém’M nam gé dinh trén duong
thang do, phia ngoai khoréng Qhuyén dong cua Vét,»tai thoi C}iém t/4hi vat xa diém M nhét,‘ sau do
mot khoang thoi gian ngan nhat la At thi vat gan diém M nhat. D6 1én,vant6c cua vat sé bang naa

Van toc cuc dai vao thai didm gin nhit 1a
A t+At/3. B. t+At/6. C. tAAt/ 4. D. 0,5t+0,25At.
, , ﬂ Hwéng dén
Thg‘yi gjan ngan nhég vat Qi tr diém M xa T
nhat dén diém M gan nhat la nira chu ky Py
nén: At =+ = T = 24t My, — " A
2 —0—Q O O——0~
X2 V2 O \/—l
Khl |V| max thl ‘[lI +2_2=1 1
A Ao
suy ra |x| = A%F . Thoigian Rgan nhat vat di tir x = A dén x = %E 13 %
. . v
Thoi diém gan nhat'vateo, v = 2 :t+l = t+§:> Chon B.
2 12 6
1.3.Thoi giamngén'hbaclién quan dén van toc, dong lwong
Phuong phap. chung:
Ddavao cong thie lién hé van toc, dong lugng vai li do dé quy vé li do.
2 V=X, =X, =7
\2 +V_2 L A2 :{ 1 1
() V=V, =X, ="?

=p, =X, ="?
oy {p Py =X,
p=p, =X, = ?
Vi du 1: Mot chat diém dao dong didu hoa véi chu ki T trén truc Ox voi O 1a vi tri can bang. Thoi
gian ngan nhat vat di tir diém c6 toa d6 X = 0 dén diém ma toc do cua vat bang nira toc do cuc dai

la
A.T/8. B. T/16. C.TIe. D. T/12.
Hwong dan
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AB A A A A A
A 2 2 2 o 5> ﬁ ;A
T Tr T 7
12 24 24 1
X, =0
) = Chon C.
V X =0=>X,=——A ¥
v, = = x, :ﬁA—2>At:I
2 2
Chil y:
1)Ving tdc do 6n hon v; nam trong doan [—x,;;X, ] va ving tdc d6 nhé hon vy ndm ngodixdoan
[%0%]
2) Khoang thoi gian trong mot chu ki téc do
+ |6n hon Vq la 4t1
+ nhé hon v 1a 4t,.
%1 = iarcsinﬁ A
—1 T) ® AL X+ = A
®
Al Xq 2
t, =Sarccos— - fa, =—o’x,

Vi du 2 : Mot chét diém dao dong diéu hoa vai chd ki T. Khoang thoi gian trong mot chu ky dé
Vit ¢6 tde dd nho hon 1/3 toc do cuc dai la
A. T/3. B. 2T/3. C. 0,22T. D. 0,78T.
Huong dan

VA A 8
Trong cong thirc x? +—2 A%\tarthay v, :% suy ra X, :%A.
(O]
Ving tdc do nhé hon v; narh ngoai'dean [—x,;x, | . Khoang thdi gian trong mat chu ki toc do
nho hon vy 1a 4t,.
4, =4.— ! arccos 4larccos§ ~0,22T = Chon C

Vidu3: Mc_)t chét'diém dab dong diéu hoa vei chu ki T. Khoang thoi gian trong mot chu ky dé
vat c6 toe"dd [6mhon 0,5,t6¢ do cuc dai la

ALL/3. B. 2T/3. C~ T/6. D. T/2.
Hwong dan
A T T
Trong cong thic x° +—2 A? ta thay A 5 5 A
Z/V\ 2
oA A3 —oo——o—0°o—>
V,=—— suyra x, = ——,
T T
6 6

Ving tdc d 16n hon v; nam ngoai doan[—X,;x, | . Khoang thoi gian trong mt chu ki toe do
nho hon Vi la 4t1

4t, —4T=2—T:> Chon B
6 3
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Ch y: Trong cac dé thi tric nghiém thudng 1a sy chong chap cua nhiéu bai toan dé nén dé di dén
bai toan chinh ta phai giai quyét bai toan phuy.

Vi du 4: (BH — 2012) M6t chét diém dao dong diéu hoa vai chu ki T. Goi vy, 13 tbe do trung binh
cua chat diém rong mot chu ki, v 1a tbc do tic thoi ctia chat diém. Trong mot chu ki, khoang thoi
gianma Vv >0,25nv,, la:

A. T/3. B. 2T/3. C~ T/6. D. T/2.
Huoéng dan
.\ =X Xy +A :i i ﬁ A
: 5 T" t, marcsmA x12+—12=A2
L—PK—PK—P(—) 0}
E 4 b E t =£arccos—1 a = —@dX
2 1~ 1
(0]
T T
ATﬁ 5 o 6 ATﬁ
—_— e~
O OO
~ — . —
I T
6 6
v, =0,257v, = 0,257 22 _ 0, 25m4A 2 — CA )/ ) { =
T 2n 2 2 6

. . T
+ Ving toc do > v, namtrong [—x;+X;| = At'sdt, = At=4t, = 3= Chon B.

Chu y: Di v6i bai toan ngugc ta lam theb,cac buée sau: i
Buwéc 1: Dya vao ving toc dg 16n honfhodcbé hon vi ta biéu dien t; hodc t; theo o .
Buéc 2: Thay vao phuong trinh, X, =/Asin ot, = Acosot,
2
v
Budc 3: Thay vao phuong trifth x; +0)—1Z SA% .

Vi du 5 : Mot vat nho dao“@éng,diéu hoa vai chu ki T va bién do 8 cm. Biét trong mot chu ki,
khoang thoi gian dé vatahe co do 16m van toc khong vuot qua 16 cm/s 1a T/3. Tan s6 goc dao dong
cuavat la
A. 4 rad/s. B.3rad/s. C. 2 rad/s. D. 5 rad/s.
Hwéng déan
Dé téc do khéng vugt/vy/ = 16 cm/s thi vt phai ¢ ngoai doan [ — Xy; X4]

T T A3
A, =2 =t £ — =X, =——=4+/3(cm

2T 12 2 V3(cm)
Thay sb vao phuong trinh:

-A =X Xy +A
—1 f O } T')
t, t, t t,

2
\% 256
X;+—+=A"=48+—=64= o=4(rad/s)
® ® T -
= Chon A. — -
Kinh nghiégm: Néu an sb » nam ca trong ham =R % A2
NN NGAIEM: TEL 41 56 © NEm t4 trong arm —59 0 &—o0—>
sin hodac ham cos va ca nam dgc lap phia ngoai ~ X, X, ~—r
thi nén dung chitc nang giai phuong trinh T I
3 12 12

SOLVE cta may tinh cam tay.

53



Fanpage: Vat ly Thay Truong — Db: 0978.013.019
Vi du 6 : Mot vat dao dong diéu hoa véi bién d¢ 10 cm. Biét trong mot chu ki khoang thoi gian dé
téc d6 dao dong khong nhod hon m (m/s) 14 1/15 (s). Tinh tan sb goc dao dong cua vat c6 thé 1a.
A. 6,48 rad/s. B. 43,91 rad/s. C. 6,36rad/s. D. 39,95 rad/s.
Hwéng ddn
Ving tde d6 1on hon v; nam trong doan [ — X;; X1]. Khoang thoi gian trong mot chu ki tée do

. . s 1 1
I6m hon vy 1a 4t;, tac la: 4t, = T t, = %(S)

Tinh dugc: x, = Asinot, :1OSin2(cm)

2

2 ., o (100%
Thay vao phuong x? + V—12 = A? ta dugc: 107sin® —+ (—2) =
) )

107

= (sin(0+60))" +(10n+ )" =1=> ©=239,95(rad /s) = Chon D.

Chii y: Khi ding may tinh cam tay Casio fx — 570ES d& gidigphuong trinh
(sin(®+60))° + (107 +®)* =1 thi phai nh¢ don vi 1a rad, dé ¢6 ki ty ta bim
dé ¢6 dau “=” thi bam va cudi cing bAm [SHIET][CALC]=] . Poi mot ltc thi
trén man hinh hién ra két qua 1a 39,947747.

Vi mdy tinh chi dua ra mdt trong sb cac nghiém cua phuongtrinh [dolVi du con c¢6 nghiém
275,89 chang han. Vay khi gap bai toan trac nghiém cach nhanh nhat

1a thay bn phuong 4n vao phuong trinh (sin (co+ 60))2 + (107'C +co)2 =1
Vi du 7: (CB — 2012) Con ldc 16 xo gom motyvatiho co khdi lugng 250 g va 16 xo nhe c6 do
cing 100 N/m dao dong diéu hoa doc theo truc Oxwao1 bién d6 4 cm. Khoang thoi gian ngan nhat
& van téc cua vat c6 gié tri tir — 40 cm/s dén 40+/3 Jomys 1a
A. /40 (s). B. /120 (s). C. n/20 (s). D. n/60 (5).
Huwong dan

2 = Yinax [<:> XlziA;EJ
2

Vi :coAz\/%A:80(Cm/S):>

At=l+I=I:1.2n\/E=£(s)
12 674 4 k 40
_AVS|[ A
2 2
T/2 A A A
1 ' ‘-
77— >
aT=1 T
12 6 4
1.4. Thoi gian ngin nhét lién quan dén gia toc, lue, ning lugng

Phwong phap chung: ) . .
Duya vao cong thirc lién hé gia toc, luc vai li do dé quy veé i do.
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a=a, =>x,=?
a=-0'X= o
a=a,=>x,="?

) F=F=x,="?
F=-kx=—-mox=
F=F=x,="?
Vi dy 1: Mot vat dao dong diéu hoa voi chu ki T, trén mot doan thang, giita hai diém bién M va N.
Chon chiéu duong tir M dén N, goc toa do tai vi tri can bang O, moc thoi gian t = 0 la luc vat di
qua trung diém | cia doan MO theo chi€u duong. Gia toc cua vat bang khong 1an thi nhat vao thoi
diém

A.T/8. B. T/16. C~ T/6/ D. T/12.
Huong dan
=-0,5A
% =-0,5 _wm0samn0 oy T cpon D,
a,=0=x,=0 12
T
12
o—>
O O O O—p
M | (0] N

Vi du 2: M6t con lic 10 xo dao dong theo phwong ngang. Luc dan hdi Cuc dai tic dung vao vt 1a
12 N. Khoang thoi gian gitra hai lan lién tiép vat chiu tac dung,cua Jirc kéo 10 xo 6J§ Nl1a 0,1 (s).
Chu ky dao dong cua vat la

A. 04 (s). B. 0,3 (s). C.0,6(s). D.0,1(s)

Hugng dan
F =kx
=R 6V8 R, A3
F.. =KkKA 12 A 2

max

AVB A3

Vit di xung quanh vi tri bién tir Xo= —) dén x = A rdi dén x = >

Thoi gian s& 1a: At :l+l _\| =0,1=T=0,6(s)= ChonC
12 127796
-
—A 42 +A
O O

A3
>

Vi du 3: Vit dao dong diéu hoa voi van téc cuc dai bang 3 m/s va gia tc cuc dai bing 301 (m/s?).
Luc t = 0 vat ¢6 van toc vy = +1,5 m/s va thé niang dang giam. Hoi sau thoi gian ngén nhat 1a bao
nhiéu thi vat ¢6 gia toc bing — 157 (m/s?)?
A.0,05s. B.0,15s. C.0,10s. D. 1/12s.
Huong déan
Tir cac cong thuc: 8, = oA va V,,, =®A suyra ®=a,, /V,, =10r(rad/s)
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T il
6 12
N —>
A A3 0 A +A
2 2
vlzl,S:%
. T T 12=n
W, dang giam =t =—+-—=2.22=0,05(s)= Chon A.
B
. AEATE 12 4o
2, =-15t=—" = x, = 2

Chu y:

1) Vung |a| 16n hon |a;| nim ngoai doan [ — Xy; X;] va ving |a] nho hon Jdy}ém\trong doan [ —
X1} X1]-

2) Khoang thoi gian trong mot chu ki [

+16n hon |a,| 1a 4t,.

+nho hon [a,| 1a 4t,.

-A —X; X +A =2 i ﬁ V2
> t, acsin— 24V p
L n Pl Pl n >l t)l X )
2 4 : 2 t, =—arccos—t |a, =—w’X,
- - o A
ATﬁ 6 o 6 AT@
m
0—0 . o—0—p

Vi du 4: Mot con lic 16 xo dad\dong didu hoa véi chu ki /2 (s), toc do cuc dai cua vat 1a 40
(cm/s). Tinh thoi gian trong mot chu ki gia tdc cua vat khong nho hon 96 (cm/s?).
A.0,78s. B. 0,7Ds: C.0,87s. D.0,93s.
Hwéng déan
Tan s6 goc o = 2n/B =4 (tad/s)

a
Tir cég,cong thic W, = ®A suyra A=v, /o=10(cm) Taco: x, = % =6(cm)
yimg, |a,| lon o 96 (cm/s’) ndm ngoai A «  aa |t = LacsinXe
o 5 o> | © A
doan |_X1’X1| a t t, Y t, 1 tzziarccosi
Khoang thoi gian trong mot chu ky |a| 16n . T o A
hon 96 (cm/s®) 1a 4t, tic 1a: A 5 AB
1 X .1 6 e D
4t, = 4.~ arccos—* = 4.~ arccos — ~ 0,93(s) S — >
® A T4 10 T T
= Chon D. 6 6

Vi du 5: Mot chat diém dao dong diéu hoa véi chu ki T. Khoang thoi gian trong mét chu ky dé vat
¢6 d6 16n gia tdc bé hon 1/2 gia toc cuc dai 1a
A. T/3. B. 2T/3. C.T/6. D. T/2.
Huong déan
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T T
A 12 12 A
-0 2 2 o—>
-A 0 +A
T T
12 12
] A
Ta co: X, "o 2
Viung |a| nhé hon [|ag|. Khoang thoi gian trong mot chu ky |a] nho hon |a;| 1874ty tac 1a

4t = 4.l I = Chon A.
12 3
Chu y: Di véi bai toan ngugc ta lam theo cac budc sau:
Budéc 1: Dya vao trong |a| 16n hon hodc bé hon |ay| ta biéu dién t; hoic t, theo o
Bwéc 2: Thay vao phuong trinh X, = Asin ot, = Acos ot,

Buéc 3: Thay vao phuong trinh [a,| = o®|x|
Vi du 6: (BPH-2010) Mot con lic 10 xo dao dong diéu hoa vai chu kifyvabién do 5 cm. Biét trong
mot chu ki, khoang thoi gian dé vat nho cua con lic co do 1of giatde khongauot qua 100 cm/s? 1a
T/3. Lay n°= 10. Tan sé dao dong cua vat 1a

A. 4 Hz. B. 3 Hz. Cr2Hz. D. 1 Hz.

Huwonglddn

Dé d6 lon gia téc khong virot qua 100 cm/s” thi vAbndmArong doan [-x;; x,]. Khoang thai gian

trong mot chu ki |a| nhé hon 100 cm/s? 12 4ty tirc 144, = T/3=>t, = T/12

Thay vao phuong trinh X, = Asin wt, = 55in2?n.% =2,5(cm)

N a
Tan so goc: o= u =2n =T :gzl(HZ): Chon D.
[X,| 2n
Chu y: Néu khoang thofi giamslién quan dén W,, Wy thi ta quy vé 1i ¢ nho cac cong thie doc
. kx> mv?  KkA?
1ap voi thoi gian va : W WpHW, = ——+ Vo _
2 2 2
Vi du 7: Motvat'daod@ong dicu hoa véi tan sb 2 Hz. Tinh thoi gian trong mot chu ki W, < 2W,,
A. 07196 s. B. 0,146 s. C. 0,096 s. D. 0,304 s.
Huong dan
Qui veliydo: W, = 2W, _A -X, X, A
' O '
W= EW _T<—H<—H<—>K—>T>
3 t, t, t t
- 2 kx; 2 kA’ 2 1 X
Wt=—W3—l=——:>X1:\FA t, =—arcsin =
3 2 32 3 0] A
Ving W, S-ZYVd nam trong doan [—X;; Xq]. t, :larccosﬁ
Khoang thoi gian trong mét chu ki W, <2W, al

la 4t; tuc la:
1 .2
4t, = 4. ——arcsin, |~ = 0,304(s) = Chon D.
2n.2 3
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