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PHUONG PHAP GIAI NHANH CHUONG DAO PONG CO HQC
CHUYEN DPE 1: XAC PINH CAC PAI LUQNG PAC TRUNG CHO DAO PONG DPIEU HOA
Loai1: TiImA, T, f, ¢, (at + @)

- Néu cho truéc phuong trinh dao dong yéu cau tim cac dai luong dic trung ta gia st phuong trinh dao dong co
dang x = Acos (ot +¢) sau d6 dong nhét theo t c4c dai lugng dic trung

+ Tim biéu thtrc van toc

+ Tim biéu thurc gia toc

- Tim T hoac f hoac w thong qua mdi quan h¢ T =%=2—” hoac T Z%ZW
(0}
-TimA

+ Néu d& cho chidu dai quy dao 14 L thi A =%

2 2

A A s oan LA p A N ~ , Vv \"

+ Néu dé cho li d x tng véi van toc v thi ¢ thé ap dung cong thic A* = x> +— = A= ‘/xz +—
w

10}
2 2 2 2
L TSR v o a v o a
+ Néu dé cho vantoc vagia toc thi A’ = —+—= A=, |—+—
0° o 0° o
s . . F
+ Neéu dé cho luc hoi phuc cuc dai thi A= m
A X A LA 1 |Vmax|
+ Néu dé cho van toc cuc dai thi A=——
10}
A X . A 1 |amax|
+ Néu dé cho gia toc cyc dai thil A="—
10}
x x . . A e S
+ Néu cho quang duong di dugc trong mot chu ki thi A=—
4
£ x . . , N S
+ Néu cho quang duong di dugc trong nira chu ki thi A= 2

-Tim o

+ Néu dé cho x, v, A thi © =

Vv
JA?Z —x?

C c V| [l
+ Néu dé cho A, Vmax, @max thi @ = A =

max| _|amax|

A ‘ \;

max
. \ . . a N £: g4k
+ Neéu dé cho xvaathl o=, /— (ava x trai dau)
X
Chii y: Dao dong diéu hoa cd phwong trinh diic biét:

Dao dong co6 phuong trinh dac biét:
- X =az* Acos(wt + @) voi a = const
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Bién d6 1a A, tan sb goc 1a o, pha ban dau ¢
x la toa do, xo = Acos(wt + @) la li do. Toa do vi tri can bang x=a,toaddvitribibnx=a+ A
Vantocv x—xo,glatoca—v =x"=xq"

Hé thue doc lap: a=-w?Xo va A’ = X +(5)

- X = a+ Acos(wt + )

1+cos(2wt+2 A) A my
Habactaco x=ax A ( (,0): at— i—COS(Za)t+2go)
2 2) 2 K
_ A . ,
Ta dugc bién do A’ = 5 ; tan s0 gbc ©’ = 2w, pha ban dau 2¢. m; m,
Mot s6 chu y vé diéu kién ciia bién d9 b
k R
. , Hinh 2

a. Vat mg dl{qc dat trén Vvat my dao dong di€u hoa theo phuong thang ding. = s
(Hinh 1). Bé my lubn nam yén trén m; trong qué trinh dao dong thi:

Hinh 1

_9 _(m+m)g
AMax - =
0] k

b. Vat my va m; dugc gan vao hai dau 10 xo dat thang dung, m; dao dong diéu hoa. (Hinh 2)
Dé my ludn nam yén trén mat san trong qua trinh m; dao dong thi:
(m,+m,)g
o
c. Vat my dat trén vat mp dao dong diéu hoa theo phuong ngang. Hé s6 ma sat giita m; va my 1a p, bo qua ma sat
gitra m, va mat san. (Hinh 3)
bé m; khong trugt trén m; trong qué trinh dao dong thi: K my

8 mrm)e | gy
AMaX - lLl _2 - lLl k &\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘
Hinh 3

Con lic quay
. . e - -
+ Tao nén mat nén c6 nira goéc ¢ dinh 1a o , khi P+F,, =F,,
-

+ Néu 10 xo nam ngang thi F,, = F,, .

g
lcosa

. . 1
+ Van toc quay (vong/s) N = o>
T

2 Lo 1 - 2 L, ‘- 5 1
+ Van toc quay toi thi€u d€ con lac tach roi khoi truc quay N > 2 /%
T

Ching minh:

a. Tim vén toc ciaa vat tai thoi diem ma vat cé li df x
X = Acos(wt + @)
v =—-wAsin(ot + @)’

Taco: V2 = 0’ A%sin® (ot + @) = 0 (A® — A’cos® (ot + @) = 0 (A” — X*) = Vv = +o./(A® — x?)
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Va: v =4’ (A* - x? Q\/%(Az—xz):\/i_E_E‘ = Ey

2 m 2m
2 p2 2_ 2 VZ AZ_XZ 2
v? v? v?
Va v =0’ (A -X*) o —=A"-xX o A =xX"+—= A= X +—
o o o

b. Lién hé giira van téc 16n nhit va gia téc 16'n nhit:

Taco: v, =wAa, =o’A
... a 2
-ChukiT: max:a)A:a):Tzz—”
Viax @A w
) VZ 2 A2
-Biéndo A: Lme Z O _ o
a oA

max
c. S6 1an dao dong trong mdt chu ki: ‘
- Trong thoi gian T gidy vat dao dong n=1 lan

- Trong thoi gian At gidy vat dao dong = n = % = At.f lan

Bai tap tw luin:

Bai 1: Mot vat dao dong diéu hoa theo phuong trinh x = 0,05c0s10xt (m). Hay xac dinh

a. Bién d0, chu ki, tan sb cua vat

b. Téc do cuc dai va gia toc cuc dai

c. Pha cuia dao dong va li d6 cia vat tai thoi diémt=0,5s

Bai 2: Mot chit diém c6 khdi luong m = 200g, dao dong diéu hda véi phuong trinh x = 4cos10t (cm)

a. Tinh van tdc cua chat diém khi pha cua dao dong 1a Z?n
b. Tinh gié tri cuc dai cua luc hdi phuc tac dung 1én chit diém

c. Tinh van téc ciia chat diém khi lyc tac dung 18n chat diém c6 do 1on bang 0,4 N
Bai 3: Mot vat dao dong dicu hoa xung quanh vi tri can bang, doc theo truc x Ox c6 ly d6 théa man phuong

trinh: x = 3cos(5nt +2?nj +3cos (Snt + %j (cm)

a. Tim bién d6 va pha ban dau cta dao dong

b. Tinh van tdc cua vat khi nd dang dao dong ¢ vitrico lidy x =3 cm

Bai 4: Mot vat dao dong diéu hoa, khi vat co i @6 x, =3 cm thi van toc ciia vat 1a v, = 40 cm/s, khi vat qua vi
tri can bang thi van toc ctia vat 1a v, =50 cm/s

a. Tinh tan s6 goc va bién d6 dao dong cua vat

b. Tim li do cta vat khi van toc cta vat 1a v, = 30 cm/s

<. n ~ n A N , R T ~ £ ) ~ A s s
Bai 5: Mot vat dao dong dicu hoa cd phuong trinh. X = 5C05[2nt + Ej (cm).Van toc cua vat khi vat qua vi tri co

li @6 x = 3 cm la bao nhiéu?
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Bai 6: Hé dao dong déu hod gom qua cau va 10 xo. Gia tdc cuc dai va van tdc cuc dai ctia qué cau lan luot 12
amax = 18M/S® V& Vinax = 3m/s . Xéc dinh tin s6 va bién d6 dao dong cua hé.

Bai 7: Trong mét phut vét nang vao dau mot 10 xo thuc hién dung 40 chu ki dao dong voi bién d6 8 cm. Tim gid
tri lon nhat ctia van tdc va gia toc

Pap s6: v =034 m/sva a_, =1,4m/s’

Loai 2: Tinh x v, a,W,, W4, Frp tai mot thoi diém t bat ki hay tng véi mét pha da cho

X = Acos(wt + @)
Cach 1: Thay t vao cac phwong trinh : v=-wAsin(ot+¢) = X, Vv, atait.
a=—o"Acos(ot + @)

Céch 2: sir dung cong thire :
2 2

v
AP =x*+L = x =% AP -
)

2
2 2 Vl 2 2

A =X +?:>V1 =t A" =X
Khi biét trudc pha dao dong tai thoi diém t ta ciing thay vao c&c biéu thirc trén
Chay:
- Khi v>0;a>0;F, >0: Van toc, gia toc, luc phuc hoi cling chicu véi chieu duong truc toa do.
- Khi v<0;a<0;F, <0: Van toc, gia toc, lyc phuc hdi nguoc chiéu véi chiéu duong truc toa do.
- Néu d4 xac dinh duoc li d6 x, ta c6 thé xac dinh gia toc, luc phuc hdi theo biéu thirc nhur sau : a=-w?.x
va F, =-kx=-mao’x

Bai tap tu luin:

Bai 1: Phuong trinh dao dong diéu hoa ciia mot vat 1a x = 5C05[4nt + gj (cm)

a. Xac dinh bién d¢, tin sd goc, chu ki va tan s6 cua dao dong
b. Xac dinh pha cua dao dong tai thoi diém t =0,25s, tir do suy ra li d6 x tai thoi diém ay

Bai 2: Mot vat dao dong diéu hoa theo phuong trinh x = 4cos[2nt +%) (cm)

a. Lap biéu thirc tinh van tdc tirc thoi va gia tdc tirc thoi cua vat, coi n? ~10
b h van va gia téc ¢ thoi diém t = 0,5s. Hay cho biét huéng chuyén dong cia vat luc nay

Loai 3: Bai toan tim li 9, van toc dao dong sau (truéc) thoi diém t mot khoang thoi gian At. Biét tai thoi
diém t vat ¢6 li do x = xo.

Cac budc giai bai toan tim li do, van tdc dao dong sau (trudc) thoi diém t mot khoang thoi gian At.

— Biét tai thoi diém t vat co 1i do x = X,
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— Tir phuong trinh dao dong diéu hod : x = Acos(wt + @) cho x = X,

— Lay nghiém : ot + ¢ = o V6i 0< o < 7 Tig véi x dang giam (vat chuyén dong theo chiéu am vi v < 0)
hodc ot + ¢ = — o ing véi x dang tang (vat chuyén dong theo chidu duong)

— Li d6 va van toc dao dong sau (trudc) thoi diém do At gidy 13
X = ACOoS(twAt + @) hoa X = Acos(xwAt — o)

{V =—wAsIn(zoAt + @) 03¢ {V =—wAsin(zoAt — a)

Bai tap tw luin:
Bai 1: Mot vat dao dong diéu hoa véi phuong trinh x =10 cos(4nt %j (cm)

a. Biét 1i 46 cua vat tai thoi diém t 1a 4cm. Xac dinh li d6 cta vat sau d6 0,25s
b. Biét 1i do cua vat tai thoi diém t 1a - 6cm. Xac dinh 1i do cua vat sau d6 0,125s
c. Biét li @ cua vat tai thoi diém t 1a Sem. Xéac dinh li @0 cua vat sau d6 0,3125s

Bai 2: Mot chit diém dao dong diéu hoa theo phwong trinh x =10 cos(Znt +%"j (cm). Tai thoi diém t vat c6 1i

d0 x =6 cm va dang chuyén dong theo chiéu duong thi tai thoi diém t, = (t+1,5)s, vat co 1i do 1a
Ps: -6 cm

BAI TAP TRAC NGHIEM THEO TUNG DANG
Dang 1: Tim bién d¢
a. P6i véi mgt vat (chat diém)

Cau 1: Mot vat dang dao dong diéu hoa véi w =10 rad/s. Khi van tdc cua vat 1a 20cm/s thi gia téc ciia né bing
2+/3mvs. Tinh bién do dao dong cua vat.
A. 20\/§cm B. 16cm C.8cm D! 4cm

Cau 2: Mot chit diém dao dong diéu hoa. Khi di qua vi tri can bang, toc do cua chat diém 1a 40cm/s, tai vi tri
bién gia toc co6 do 16n 200cm/s?. Bién d6 dao dong cuia chat diém la:
A.0,1m. B. 8cm. C. 5cm. D. 0,8m

Cau 3: Mot chat diém dao dong diéu hoa véichu ki T = gs. Khi vat cach vi tri can bang 3cm thi né ¢ van téc

40cm/s . Bién d6 dao dong cua vat la:

A. 3cm. B. 4cm. C. 5cm. D. 6cm.
Cau 4: Biét gia toc cuc dai va van téc cuc dai cia mot dao dong diéu hod 13 ap va vo. Bién do dao dong 1a
2 2
% a 1
A A== B. A= C.A=— D. A=a,,
a, A a,Vv,

Cau 5: Mot diém M chuyén dong déu véi toe dd 0,60m/s trén mot duong tron 6 duong kinh 0,40m. Hinh chiéu
cta diem M 1én mot duong kinh cua duong tron dao dong dicu hoa véi bién do va tan s6 goc lan luot 1a

A. A=0,40m va o = 3,0rad/s. B. A =0,20mva o = 3,0rad/s.
C. A=0,40mva o = 1,5rad/s. D. A=0,20mva » = 1,5rad/s
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b. D6i véi mot hé chat diém

Cau 1: (DPH - 2008) Mot con lic 10 xo gom 10 x0 ¢ do ctng 20 N/m va vién bi ¢ khdi luong 0,2 kg dao dong
diéu hoa. Tai thoi diém t, van tdc va gia tde cua vién bi lan luot 13 20 cm/s va 24/3 m/s?. Bién d¢ dao dong cia
vién bi la

A. 16cm. B, 4 cm. C. 44/3cm. D. 103 ¢cm
Cau 3: Mot con lic 10 X0 treo thang dung gdm mot 10 xo ¢6 do cimg k = 100N/m, dau trén 1o X0 gan vao mot
diém co dinh, dau dudi gan vao vat co khoi lugng m = 100g. Khi vat dao dong dicu hoa thi van toc cuc dai ma
vat dat duoc la 62,8(cm/s). Bién d§ dao dong ctia vat nhan gia tri
Al2cm B. /2 cm C.3,6cm D. 62,8cm
Cau 4: Mot con lic 10 xo dao dong nim ngang gdbm mot 10 xo nhe c6 do cimg k = 100(N/m), mot dau 10 xo gén
Vao vat m = llgg. Kéo vat ra khoi VTCB mot doan xo = 10cm réi truyén cho vat van toc ban dau vo = -2,4m/s dé
hé dao dong diéu hoa. B6 qua ma sat. Bién d0 dao dong cua hé nhan gia tri
A. 0,26m B. 0,24m C. 0,58m D.4,1/m

Mt s6 dang khac:

Cau 1: Mot vat nho khdi lwgng m = 200g treo vao soi diy AB khong dan va treo vao mot 10 xo. Chon gdc toa
d6 & vi tri can bang, chidu (+) hudéng xudng, vat m dao dong didu hod véi phuong trinh voi phuong trinh x =
Asin(10t) cm. Biét day AB chi chiu duoc lyc kéo ti da 1& Tmax = 3N. LAy g = 10m/s?. DBé day AB ludn cing ma
khong dut bién d§ dao dong A phai thoa mén

A.5cm< A < 10cm B.0< A < 10cm C. A <10cm D. A <5cm

Cau 2: Dudi tac dung ctia mot lyc c6 dang f= -0,8.C05(5t-%) N, mot vat co khoi lugong 400g dao dong diéu

hoa. Bién d6 dao dong cua vat 1a

A. 32cm B. 20cm C. 12cm D. 8cm

Cau 3: Mot con lic 10 Xo treo thang dimg dao dong diéu hod vdi chu ky T, bién do A. Khi vét di qua vi tri can
bang thi nguoi ta giir co dinh diém chinh giira cua 10 xo0 lai. Bat dau tir thoi diém do vat sé dao dong diéu hoa
véi bién do 1a:

A A B. 2A c. A2 D. AV2

2 2

Cau 4: Con lic nam ngang c6 do cung k, khdi lwong M dao dong trén mat phang ngang nhan véi bién do A. Khi
VAt ning qua vi tri can bang c6 mot vat khdi lwong m roi thing dimng trén xuéng va gan chit vao no. Bién do
dao dong cua con lic sau do 1a

M A B.A= A c. A= MEm D.A= M
M +m M M +m

Cau 5: Con lic 10 xo nim ngang c6 d6 cimg k, khdi lwong M.Trén M dit vat m, hé s ma sat giira M va m la
w. Diéu kién vé bién do dao dong d€ m khong roi khoi m 1a
A A< M9 B A< M +m)g C,AeﬂTMg, D. As (M +m)g

A A= A

Cau 6: Con lic 10 xo ¢6 k = 40N/m , M = 400g dang dimg yén trén mat phing nim ngang nhén. Mot vat khdi
lugng m =100g bay theo phuong ngang vdi van toc vo= lm/s dén va cham hoan toan dan hoi véi M. Chu ky va
bién do cuia vat M sau va cham la:
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A.T:%s.vaA: 4 cm, B.T = %svéA:SCm.

C.T=mnsvaA= 4cm. D.T=nsvaA=5cm.
Cau 7: Mot vat khdi long M duoc treo trén tran nha bang soi diy nhe khong dan. Phia dgi vat M c¢6 gan mot 10
X0 nhe d6 cting k, dau con lai cua 10 xo gin vat m. Bién d6 dao dong théng ding cua m tdi da béng bao nhiéu
thi day treo chua bi chlng.
A.mg+M; B.(M+m)g; C Mg +m (M+2m)g;
k k k k

Cau 8: Mot 10 xo ¢ khdi lwong khong dang ké, mot dau gin vao diém M cb dinh, dau con lai gin vat nho m =
1kg. Vat m dao dong diéu hoa theo phuong ngang véi phuong trinh x = Acos(10t)m. Biét diém M chi chiu dugc
lyc kéo tdi da 1a 2N. Dé 10 xo khdng bi tudt ra khoi diém M thi bién d6 dao dong thoa diéu kién
A A > 2cm B.0 <A < 20cm. C.0<A< 2cm D. A > 20cm
Cau 9: Cho mat vat hinh try, khdi lugng m = 400g, dién tich day S = 50 m?, ndi trong nude, truc hinh tru co
phuong thang dung An hinh try chim vao nudc sao cho vat bi léch khoi vi tri can bang mot doan x theo phuong
thang dirng roi tha ra. Tinh chu ky dao dong diéu hoa cua khdi gd.

A T=16s B.T=12s C.T=080s D.T=056s
Cau 10: Mot vat nho khdi lrong m = 200g treo vao soi day AB khong d&n va treo vao mot 10 xo. Chon géc toa
d6 & vi tri can bang, chiéu (+) huéng xudng, vat m dao dong dicu hod véi phurong trinh x = Acos(10t) cm. Lay g
= 10 (m/s?). Biét day AB chi chiu duoc luc kéo t6i da 12 3 N thi bién d6 dao dong A phai thoa man diéu kién
nio dé day AB ludn cing ma khong durt
A.0<A<5cm B.0<A<I0cm C.5cm<A<10cm D.0<A<8cm
Cau 11: Mét con lic 10 xo dat nam ngang, kéo con lac téi vi tri 10 xo gidn 4cm rdi tha nhe cho n6 dao dong. Khi
Vit ning qua vi tri can bang thi giit ¢6 dinh diém chinh giira 10 X0. Vat s& tiép tuc dao dong véi bién d6 bang:
A.4cm B.2+/2cm C.2cm D. 442 cm

: D.

Dang 2: Tim pha ctia dao djng

Chua y: Bé tim ¢ ta giai hé
<y . , = ACos¢
Chont=01lalic x=x,vav=y, < . =0
V, =—wAsing
Cau 1: Mot vat dao dong diéu hoa véi chu ki T = 3,14s. X4c dinh pha dao dong cta vat khi no qua vi tri x =
2cm voi van toc v = 0,04m/s:

A.0 B. = rad C. r rad D. & rad
4 6 3

Cau 2: Vat dao dong diéu hoa theo phuong trinh: x = 4cos(nt + @) cm. Tai thoi diém ban dau vat c6 ly d6 2 cm
va dang chuyén dong ngu:oc chiéu duong cuia truc toa do. Pha ban dau ctia dao dong diéu hoa la:
A. /3 rad. B. -n/3 rad. C. n/6 rad. D. -n/6 rad

Cau 3: Hai chét diém dao dong diéu hoa doc theo hai duong thing song song véi truc OX, canh nhau, véi cling
bién d6 va tan sé‘ Vi tri can bang clia chung xem nhu tring nhau (ctng toa d6). Biét rang khi di ngang qua
nhau, hai cht diém chuyén dong ngugc chidu nhau va déu c6 d6 16n cua li d6 bang mot nira bién do. Hiéu pha
ctia hai dao dong ndy c6 thé 1a gié tri nao sau day:

AL B. Z c. D. z
3 2 3
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Giai:
Vi & vi tri bang mot nira i @6 va nguoc chiéu chuyén dong, dua vao duong tron lrong gidc ta xac dinh dugc goc

queét la /3 va — 1t/3 suy ra do léch pha la 2?”

Céau 4: Mot vat dao dong voi tan s6 f = 2Hz. Khi pha dao dong g thi gia téc cua vat 13 a= —8(m/sz). Léy

n? =10. Bién d6 dao dong cua vat 1a

A. 5cm. B. 10cm. q C. 1042 cm. ’ D. 5v2cm.
Cau 5: Mot dao dong dicu hoa trén qui dao thang dai 10cm. Chon goc thoi gian 1a lUc vat qua vi tri x = 2,5¢cm
va di theo chi€u duong thi pha ban dau ctia dao dong 1a:

A. 2T rad B.X rad C.Z rad D. 2% rad
6 6 3 3

Cau 6: Mot chit diém DDDH. Luc t = 0 chit diém qua li do x =+/3 cm, véi van tdc -10 7 cm/s va gia tdc
-10~/3 m/s. Lay 72 =10. Biét phuong trinh dugc viét duéi dang ham cosin. Bién do va pha ban dau cua dao
dong 1a:

A. 10cm, -%rad B. 10cm, +%rad C.2cm, -%rad D. 2cm, +%rad

Cau 7: Phuong trinh dao dong cua mot vat dao dong diéu hoa c6 dang X = 6C0$(107zt +%) cm. Li do cua vat

khi pha dao dong bang — 60° Ia:
A.-3cm B. 3cm C. 4,24cm D. - 4,24cm.
Cau 8: Hai vat dao dong diéu hoa c6 cung bién do va tan gé doc theo cling mot dudng thing . Biét rang chung
gap nhau khi chuyén dong nguoc chiéu nhau va cé ly do bang nira bién d6 . P 1éch pha cia hai dao dong nay
la

2 ) 4 1

A. §n B. En C. §n D. En

Dang 3: Tim chu ki , tin sd, tan sb goc
a. P6i véi mgt vat (chat diém)

Cau 1: Mot chét diém dao dong diéu hoa voi bién do 4cm, van toc chat diém tai vi tri ¢6 li do bing nira bién do
c6 gid tri 1a 8t chat diém dao dong dieu hoa véi bién do 4cm van toc chat diém tai vi tri ¢o 1i d6 bang nira bién
d6 c6 gid tri 1a 8~/3 7 cm/s . Chu ky dao dong cua chit diém 1a

A. 0,4s B. 0,5s ‘ C.0,3s D.2s )

Cau 2: Mot vat dao dong dicu hoa trén truc Ox, xung quanh vi tri can bang 1a goc toa do. Gia toc cua vat phu
thudc vao 1i d6 x theo phuong trinh a=-400x %x. Sb dao dong toan phan vat thuc hién dugc trong moi gidy 1a:
A. 20. Bl 10. C. 40. D. 5.

Cau 3: Mot chat diém dao dong diéu hoa. tai thoi diém t, li do ctia chat diém bang x, =3cm va van toc bang
v, =—60+/3cm/s . Tai thoi diém t, li d6 bing X, =3+v2cm va van tdc bing v, = 60~/2cm/s . Bién do va tan sb

goc dao dong cua chat diém 1an luot bang:
A. 6¢cm ; 20rad/s B. 6cm ; 12rad/s C. 12cm ; 20rad/s D. 12cm ; 10rad/s
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Cau 4: Mot vat dao dong diéu hoa trén mot doan théng dai 4cm. Khi & cach vi tri can b@ing lem, vat ¢o tde do
31,4cm/s. Chu Ki dao dong cua vat 1a

A. 1,25s. B. 0,77s. C. 0,63s. D. 0,35s.
Cau 5: Téc do va li o cia mot chét diém dao dong diéu hod ¢6 hé thire ¥°_, X° _ 1, trong d6 x tinh bing cm,
640 16

v tinh bang cm/s. Chu ki dao dong cta chit diém 1a:
Al ls B. 2s C.15s D.21s

Cau 6: Mot vat dao dong diéu hoa vai bién do 5cm, khi vat co 1i d6 x = - 3cm thi ¢6 van tdc 4 cm/s. Tan sd
dao dong 1a:

A. 5Hz B. 2Hz C.0,2Hz - B:0,5Hz

Cau 7: Mot vat dao dong dicu hoa phai mat 0,25s dé di tr di€m c6 toc do bang khong toi diém tiep theo cling
nhu vay. Khoang cach giira hai diém la 36cm. Bién d¢ va tan so6 ctia dao dong nay la

A.36cmva2Hz. B. 18cmva 2Hz. - C.72cmva 2Hz. D.36cmvad4Hz
Cau 8: Mot chit diém dao dong diéu hod véi gia tdc a = —25x cm/s®. Chu ky va tan s6 goc ciia chét diém lan
luot 1a

A. 1,256s; 25 rad/s B.1s;5radls C.2s; 5rad/s D. 1,256 s ; 5 rad/s

b. D6i véi mot h¢ chat diém

Cau 1: Mot 16 X0 c6 chiéu C!éli tu nhién |, = 15cm gén thang ding trén mit ban ndm ngang, dau trén gin vét co
kh@i lugng m = 100g. Lic dau nén 10 xo sao cho né cd do dai 10cm roi tha nhe. Khi dao dong, lic 10 xo dan dai
nht thi chiéu dai 1 16cm. Tim bién d6 va tan sé goc cua dao dong, cho g = 10my/s?.

A. A=5cm; @ =10 radls B. A=3cm; » =10+/5 rad/s

C.A=3cm; @ =10 radls D. A=5cm; @ = 10+/5 rad/s

Cau 2: Mot con lic 10 xo gom vién bi nho khdi lwong m va 16 xo khdi lwgng khong dang c6 do cimg k, dao
dong diéu hoa theo phuong thang ding tai mét noi c¢6 gia toc trong truong g. Khi & vi tri can bang 10 xo dan
mot doan Al . Chu ki dao dong cta con lac nay la

AT=o2r A B.T=_L [k c.T=_1L AL D.T=2r,]2.
g 27 \'m 2\ g Al

Cau 3: Mot 10 xo ¢6 chiéu dai ty nhién 20cm dugc treo thing dimg. Khi mang vat c6 khdi luong 200g thi 10 xo
dai 24cm. Lay g = 10m/s®. Chu ky dao dong riéng cua con lic 16 xo nay 1a

Al 0.397s. B. 1s. C. 2s. D. 1.414s.

Cau 4: Con lic 10 xo treo thang dimg. Khi qua ning & vi tri cAn bang thi 10 xo dan ra 10cm. Tan sé dao dong 1a
(cho g =10m/s?)

A. 1,59 Hz. B. 0,628 Hz. C. 0,314 Hz. D. 0,1 Hz.

Cau 5: Cho mot vat hinh truy, khéi lwong m = 400g, dién tich day S = 50m?, ndi trong nudc, truc hinh tru cé
phuong thing ding. An hinh try chim vao nudc sao cho vt bi 1éch khoi vi tri cin bang mot doan x theo phuong
thang dirng roi tha ra. Tinh chu ky dao dong didu hoa cua khdi gd.

A T=16s B. T=12s C.T=0,80s D.T=0,56s

Cau 6: Mot con lic 10 xo dao dong khong ma sat trén mat phang nghiéng ¢6 gOC nghiéng a = 30°, khi di qua vi
tri can bang 10 xo gidn Al=12,5cm, liy g = 2= 10m/s?. Tan s6 dao dong didu hoa cua con lic d6 1a:

A. f=1Hz B. f=2Hz C. f =+2Hz D. Dbép an khac.
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Dang 4: Xac dinh vi tri va tinh chit, chiéu chuyén dong

Phwong phap: . .

- v > 0: vat di theo chiéu duong va v < 0 : vat di theo chieu am.
-a.v > 0: vat CD nhanh dan va a.v <0 : vat CD cham dan.

- chuyén dong thiang nhanh dan déu < @ cung chiéu véi v

- chuyén dong thang cham dan déu < a nguoc chiéu vai vV

Cau 1: Mot vat dao dong diéu hoa c0 tan s6 2Hz, bién do 4cm. O modt thoi diém nao d6 vat chuyén dong theo
chiéu am qua vi tri c6 1i @0 2cm thi sau thoi diém d6 1/12 s vat chuyén dong theo:

A. chiéu 4m qua vi tri c6 li d6 —2/3cm. B. chiéu 4m qua vi tri can bang.

C. chiéu duong qua vi tri c6 li d§ -2cm. D. chiéu 4m qua vi tri c6 li d6 -2cm

Cau 2: Mot dao dong diéu hoa cé biéu thirc gia toc a = 10ncos(mrt — =)cm/s®. Trong cac nhan dinh sau day,
nhan dinh nao dang nhét?

A. Llc t =0, vat dao dong qua vi tri can bang theo chicu duong.

B. Ldc t = 0, vat dao dong qua vi tri can bang theo chiéu am.

C. Lact =0, vat ¢ bién duong.

D. Lict =0, vat ¢ bién

Cau 3: Mot vat dao dong diéu hoa co phuong trinh x = 4cos(10xt +%)Cm . VAo thoi diém t = 0 vat dang & dau

va di chuyén theo chiéu ndo, van toc 12 bao nhiéu?
A. x =2cm, v=-207+/3cm/s, theo chiéu am.

B. x = 2cm, v =207z+/3cm/s, theo chidu duong.
C.x=-2y3cm, v=20zcm/s, theo chidu duong.
D. x =2+/3cm, v=20zcm/s, theo chidu duong.

Cau 4:Vat dao dong diéu hoa c6 gia téc bién dbi theo phuong trinh a = 5cos(10t + %)(m/sz) . O thoi diém ban

dau (t = 0s) vat & ly do:
A.-25cm B.5cm C.2,5cm D.-5cm

Cau 5: Mot vat dao dong diéu hoa theo phuong trinh x = 4005(67zt +%j cm. Van toc cua vat dat gia tri 121

cm/s khi vat di qua ly do
A. -2\/5 cm B. £2cm C. J_r2\/§ cm D. +2\/§ cm
, \ o1 ,
Cau 6: Tai thoi diém khi vat thuc hién dao dong dicu hoa vadi van toc bang > van toc cuc dai, Iuc d6 1i d6 cua

vit bang bao nhiéu?

A. A3 B. A2 C. A2 D. A\/2

2 3 2

CAau 7: Mot chat diém dao dong diéu hoa ¢ phuong trinh vén toc 1a v = 4rcos2nt (cm/s). Géc toa dd & vi tri
can bang. Moc thoi gian dugce chon vao luc chat diém co 1i d6 va van toc 1a:

A x=-2cm,v=0 B.x=0,v=4ncm/s
C.x=2cm,v=0. D.x=0,v=-4n cm/s.
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A ~ ~ ~ A \ , . N T £ J4 e e A N
Cau 8: Mot vat dao dong diéu hoa véi phuong trinh X = Acos(wt - E). Néu chon goc toa O tai vi tri can bang

ctia vat thi gc thoi gian t = 0 1a Idc vat

A. & vitri vat ¢6 1i ¢ cuc tiéu.

B. qua Vi tri can bang O nguoc chiéu duong ciia truc Ox.
C. & vitri vat ¢ 1i @6 cuc dai.

D. qua vi tri cAn bing O theo chiéu duong cua truc Ox

CAu 9: Mot chit diém dao dong diéu hoa trén truc Ox c6 phwong trinh x = 8cos(nt + ) (x tinh bing cm, t tinh
g p g 4 g

bing s) thi

A. chat diém chuyén dong trén doan thang dai 8 cm.

B. lic t = 0 chat diém chuyen dong theo chiéu am cuia truc Ox.

C. van tdc cta chit diém tai vi tri can bang 1a 8 cm/s.

D. chu ki dao dong la 4s.

Cau 10: Mot vat dao dong diéu hod doc theo truc ox quanh vi tri cAn béng O. Tai thoi diém t; vat co ly do x; =
15cm va van toc twong tng 14 v = 80cm/s . Tai thoi diém t, = t; + 0, 455 Vat ¢6 toa d6 14 :

A. 16,1cm B.18cm C.20cm D.8,05cm

Cau 11: Mot vat dao dong diéu hoa theo phuong trinh x = 5cos(2nt)cm. Néu tai mot thoi diém nao dé vat dang
¢6 1i @6 x = 3cm va dang chuyén dong theo chiéu dwong thi sau d6 0,25s vat c6 1i d6 1a

A.-4cm B.4cm C.-3cm D.0

Cau 12: Phuong trinh dao dong ciia mot vat dao dong diéu hoa c6 dang x =8cos(2xt + E)Cm. Nhan xét nao
8 2

sau day vé dao dong diéu hoa trén I3 sai?
A. Trong 0,25 s dau tién, chit diém di duoc mot doan dudng béng 8 cm.
B. Ldc t = 0, chat diém di qua vi tri c4n bang theo chiéu dwong.
C. Sau 0,5 s ké tir thoi diém ban dau vat lai tré vé vi tri can bang.
D. Téc d6 cua vat sau 3/4s ké tir luc khao sat, tbc do cua vat bang khong.
CAu 13: Trén truc Ox mot chat diém dao dong diéu hoa cd phuong trinh x = 5¢cos(2nt + n/2) (cm; s). Tai thoi
diém t = 1/6 s, chat diém c6 chuyén dong
A. nhanh dan theo chiéu duong. B. cham dan theo chiéu dwong.
C. nhanh dan nguoc chiéu dwong. D. cham dan nguoc chiéu duong.

Cau 14: Mot chét diém dao dong diéu hoa ¢ phuong trinh x = 4cos(nt + %)(cm; s). Tai thoi diém t = Is, tinh

chit chuyén dong cua vat 1a
A. nhanh dan theo chiéu duong. B. cham dan theo chi¢u duong.
C. nhanh dan theo chiéu am. D. cham dan theo chiéu am.

Cau 15: Mot chat diém dao dong didu hoa véi phuong trinh X = GCos(gt + gj cm. O thi diém t = 1s pha dao

déng, li 46 ciia chat diém lan luot c6 gia tri

A Frad —3J/3cm B. %nrad va 3cm C. %rad; —3+/3cm D. % rad va 3cm
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Cau 16: Mot vat dao dong diéu hoa cd phuong trinh x = 2003(4nt + g} (Cm;s) . Li d6 va van tdc cua vat lac t

=0,5sla
A. 1cm: —4n+/3 cmis B. 1,5cm: —4n+/3 cm/s
C. 0,5cm: —/3 cm/s D. 1cm: —47 cm/s

Cau 17: Mot vat dao dong diéu hoa theo phwong trinh x = 4cos(6t +%)Cm. Vian tdc va gia tdc cia vat o thoi

diémt=2,5s 1

A. -12m/s va 31,17cm/s? B. —16,97cm/s va —101,8cm/s?

C. 12cm/s va 31,17cm/s? D. 16,97cm/s va 101,8cm/s?

Cau 18: Mot vt dao dong diéu hoa véi phuong trinh x = 8cos(4xt + 0,25m)cm. Biét & thoi diém t vt chuyén
dong theo chiéu duong qua li d6 x = 4cm. Sau thoi diém d6 1/24(s) li @6 va chiéu chuyén dong cua vat 1a:

A. X =4+/3cm va chuyén dong theo chiéu 4m B. x = 0 va chuyén dong theo chiéu 4m.

C. x =0 va chuyén dong theo chiéu duong. D. x = 4+/3 cm va chuyén dong theo chiéu duong

Cau 19: Mot vat dao dong didu hoa theo phuong trinh: x = 8+v2c0s(207t + 7) cm. Khi pha ciia dao dong

|a—% thi li d6 cua vét Ia;
A — 4\/§cm ) B. 4\/§cm C. 8cm D. —8cm
Dang 5: Tinh vén tc va gia toc

Biét li do tim vén téc hoic nguoc lai
Céch 1: biét x < sin(ot + ¢ ) < cos(ot + ¢ ) < Vv
2

Céch 2: PLBTCN %kA2 = %kx2 +%mv2 = A’ =X’ +V—2:>v= +o A* — X
1)
a. P6i véi mgt vat (chat diém)

Cau 1: Vat dao dong diéu hoa theo ham cosin véi bién d6 4 cm va chu ky 0,5s. Lay 72 =10 .Tai mot thoi diém
ma pha dao dong bang %[ thi vat dang chuyén dong ra xa vi tri cn bang. Gia toc ciia vat tai thoi diém d6 12:

Al - 320 cm/s? B. 3,2 m/s* C. 160 cm/s’ D. - 160 cm/s®

Cau 2: Mot chit diém dao dong diéu hod v&i bién do 8cm, trong thoi gian 1min chit diém thuc hién duoc 40

lan dao dong. Chit diém co6 van tdc cyc dai 1a
A. Vmax = 1,91cm/s B. Vimax = 33,5cm/s C. Vmax = 320cm/s D. Vmax = 5cm/s

Cau 3: Vit dao dong diéu hoa theo ham cosin véi bién do 4cm va chu ky 0,5s (liy 72 =10). Tai mot thoi diém
ma pha dao dong bang %[ thi vat dang chuyén dong ra xa vi tri cn bang. Gia toc clia vat tai thoi diém d6 1a
A.-320 cmi/s® . B. 160 cm/s” . C.32mis . D. - 160 cmi/s® .

Cau 4: Vat dao dong didu hoa véi van tdc cuc dai vimax , €0 tdc do goc, khi qua co li d6 x5 V6i van tdc vi thod
man :
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1
2 2 2.2 2,2 2,2
Alv; =V, —0°X; B.vl_vmax+5m X7
1
2,2 2.2 ) 2.2
C-Vl—Vmax—E‘D X7 D.v] =V, t0°X].

Cau 5: Chon gbc toa do & vi tri can bang. Khi mot vat dao dong diéu hoa co toa do (li d6) bang nira bién do, thi
dd 1on cua van toc cua vat so vdi van toc cuc dai bang

AL B. V2 C. V3 p. |2
2 2 2 2
Cau 6: Mot chat diém dao dong diéu hod véi bién do A, tdc do cta vat khi qua vi tri cin bang 1a Vi Khi vat
¢6 1i d6 x = A/2 thi tbc d6 cua né tinh theo Vi Ia
A. 1,73Viax. B. 0,87Vmax. C. 0,71Vmax. D. 0,58Vnax.

Cau 7: Mot vat dao dong diéu hoa cd phuong trinh [a x = 5C05(27zt +%j cm. Gia tdc cua vat khi ¢ i do x =

3cm la
A. - 12 cm/s? B. — 120 cm/s® C. 1,20cm/s? D. - 60cm/s?.

A ~ ~ ~ A N , < N T ~ J4 ) A c 1t 2A
Cau 8: Mot vat dao dong dicu hoa co phuong trinh la x = 5cos(27zt +§j cm. Van toc cua vat khi ¢o 1i d0 x =

3cm la;
A. 25,12cm/s B. + 12,56¢cm/s C. £25,12cm/s D. 12,56cm/s.

b. D6i véi mot h¢ chat diém

Cau 1: Mét con lic 10 xo gdom mot vat co khdi lugng m = 4009 treo vao mét 10 xo c6 do cting k = 40 N/m.
Trong qua trinh dao dong van tdc cuc dai bang 2m/s. Lay 7% ~10. Khi qua vi tri c6 1i do x = 27 cm, vat ¢6 van
toc la
A. 60z cm/s ~ B.6cmis C. 37 cmis D. 3,7 cm/s
Cau 2: Mot vat co khoi luong 0,4kg dugc treo vao 1o X0 €6 do ctirng 8ON/m. Vit dugc kéo theo phuong thing
dl"J:ﬁg ra khoi vi tri can bang bang mdt doan bang 0,1m roi tha cho dao dong. Toc dd cua vat khi qua vi tri can
bang 1a:
A. Om/s . B.1mss C. 1,4m/s D. 0,1m/s ‘
Cau 3: Mot chat diem thyc hién dao dong di€u hoa véi chu ky T = 3,14s va bién d6 A = Im. Khi chat diém di
qua vi tri x = -A thi gia toc ctia n6 bang:
A. 3m/s%. Bl 4m/s?. ’ ~C.0. D. 1m/s®,
CAau 4: Chon cau tra 101 ding. Mot con lac 10 xo treo thang dirng c6 vat ning khoi luong m = 100g dang dao
dong diéu hoa. Van tdc cua vat khi qua vi tri can bang 1a 31,4cm/s va gia tdc cuc dai cia vat 1a Am/s?. Lay =
10. Do clrng cua 10 xo la:
A. 16 N/m B. 6,25 N/m C. 160 N/m D. 625 N/m
Cau 5: Mot con lic 10 xo dang dao dong diéu hoa theo phuwong ngang véi bién do J2 cm. Vat nhé cua con lac
c6 khdi lugng 100g, 10 X0 c6 do ctimg 100N/m. Khi vat nhé c6 van tdc 10+/10 cm/s thi gia téc ciia né c6 do 16n
la
A. 2 m/s%. B. 4 m/s°. C.5m/s%. D. 10 m/s°.
Cau 6: (PH - 2009): Mt chat diém dao dong diéu hoa véi chu ki 0,507 s va bién d 2cm. Van toc clia chat diém
tai vi tri cAn bang c6 do l16n bang
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A. 4 cmls. ’ B. 8 cm/s. C. 3 cmis. D. 0,5 cm/s. ‘

Cau 7: Mot vat khoi lugng 200g duoc treo vao 1o xo nhg: c6 do clirng 80N/m. Tur vi tri cén bang, nguoi ta kéo
vat xuong mot doan 4 cm roi tha nhe. Khi qua vi tri can bang vat cé toc do 1a
A. 40 cm/s. B. 60 cm/s. C. 80 cmis. D. 100 cm/s.
Céau 8: Mot vat nho hinh ciu khéi luong 400g duogc treo vao 10 x0 nhe c6 d6 cimg 160N/m. Vét dao dong diéu hoa
theo phuong thang dimg vdi bién d§ 10cm. Van toc cua vat khi qua VTCB c6 do 1on

A . 4m/s B. 6,28 m/s C.0mis D.2mls
Cau 9: Mot con le“'}c 16 X0 nhe treo thang dimng gém mot 10 xo nhe khdi lugng khong dang ké c6 do cing k =
98N/m, dau ‘grén co dinh, dé}l dudi treo vat m khoi luong 1kg. Kéo vat ra khoi VTCB mot doan Scm theo hudng
xuong dudi roi tha nhe. Gia toc cuc dai cua vat trong qua trinh dao dong c6 do 16n

A. 4,9 m/s® B. - 4,9m/s C. 0,49m/s* D. - 0,49m/s’
Cau 10: Mot vat ¢co kh(")i‘ luong 0,4kg dugc treo ‘du:('yi mot 10 xo ¢6 k = 40N/m, vat duoc kéo theo phuong théng
dang ra khoi vi tri can bang mot khoang 0,1m roi tha nhe cho dao dong dicu hoa thi khi di qua vi tri can bang,
van toc ¢6 do 16n la

A . 1m/s B. 0 m/s C.1,4mls D.1cmis
Cau 11: Mot con lic 10 xo treo thang ding tai noico g = 10m/s Vat dang can bang thi 10 xo gidn 5cm. Kéo vat
xudng duéi vi tri can bang 1cm rdi truyén cho nd mot van tde ban dau vo hudng thing 18n thi vat dao dong diéu

hoa véi van tde cuc dai 30\/_(cm/s). Van toc v c6 d6 16n 1a

A. 40cm/s B. 30cm/s C. 20cm/s D. 15cm/s
Cau 12: Mot con lic 10 xo gom vat m = 100g treo vao mdt 10 xo nhe c6 do cimg k = 100 (N/m). Kich thich vat
dao dong, trong qua trinh dao dong, vat c6 van tdc cuc dai béng 62,8cm/s. Léy 7° =~ 10. Van tdc cua vat khi vat
qua vi tri cach VTCB 1cm la

A. 54,38 cm/s B. 15,7 cm/s C. 27,19 cm/s D. 41,4 cm/s

Cau 13: Mot 10 X0 nhe c6 dau trén Cé dinh, dau dudi mang vat nang. Tai VTCB 10 xo gian 4cm. Kéo 10 xo Xuéng
phia dudi 1em roi budng vat ra, gia toc cua vat lac vat vira dugc buong ra 1a

A. 2,5 cm/s? B. 0,25 cm/s’ C. 0,25m/s’ D. 2,5 m/s?
Cau 14: Mot con lic 10 xo gdm 10 xo ¢6 do cing k = 100 N/m, vat nang co khdi lugng m = 100g treo trén gia
¢b dinh. Con lic dao dong diéu hoa voi bién do A =2 2 cm theo phuong thing ding. Liy g = 10m/s?, 7 = 10.
Chon goc toa do ¢ vi tri can béng. Tai vi tri 10 X0 gidn 3cm thi van toc cia vat ¢6 do 1on la:
A. 201t m/s. B. 2mcm/s . C. 20w cm/s. D. 10% cm/s.
Cau 15: Mot 10 X0 khoi lugng khong dang ké dugc treo trén tran cung véoi mot vat nho gan & dau dudi cua no.
Ban dau vat dugc gifr o yi tri B sao cho 10 xo lghf)ng bi nén gidn. Sau do6 vat duoc tha tir B, va dao dong 1én
Xuong véi vi tri thap nhat cach B 20cm. Van toc cuc dai cia dao dong la:
A. 100 cm/s B. 1002 cm/s C. 752 cm/s D. 502 cm/s
Cau 16: Mot vat dao dong diéu hpél giita hai diém M, N géch nhau 10cm. Mbi gidy vat thuc hién duoc 2 dao
dong toan phan . o 16n cua van toc lac vat di qua trung di€ém cia MN 1a:
A. 125,6cm/s B. 15,7cm/s C. 5cm/s D. 62,8cm/s
Cau 17: Mot vit dao dong didu hod véi chu ki T = 2s,biét tai t = 0 vat c6 1i o x = -2+/2 cm va ¢6 van toe
ZH\/E(Cm /'s) dang dira xa VTCB. Lay 7% =10. Giatéc cia vat tait =0,5s la:

A. —20+/2(cm/s?). B.20(cm/s?). C. 20v/2(cm/s?). D.O0.
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Cau 18: Mot chét diém dao dong diéu hoa véi chu ki T = 0,314s trén mot dudng thang gitra hai diém B, C.
Trung diém cua BC 1a O. Tai thoi diém ban dau, toa do cua chat diém 1a X = +2cm va van toc cua nd bang
khong. Van tdc cuc dai vy, cia M bang bao nhiéu? Tai diém nao?

A.vp, = 40cm/s tai B; B.vm = 40cm/s tai C;

C. vin = 40cm/s tai O; D.vm = 4cm/s tai O.

Cau 19: Mot vat c6 khéi luong 0,4kg duoc treo vao 10 xo ¢6 do cung 8ON/m. Vat dao dong diéu hoa theo
phuong thing ding véi bién d6 dao dong 0,1m. Gia tdc ctia vt & vi tri bién co do 16n bang

A 0m/s’. B.5m/s’. C. 10m/s”. D, 20m/s”.

Cau 20: Mot vat dao dong didu hoa theo phuong trinh x =0,05cos10xt(m) - Tai thoi diém t = 0,05s, vat ¢6 1i do
va van tdc lan luot 12

A.x=0mvav=-0,5tm/s B.x=0mvav =05t m/s.

C.x=0,05mvav=-0,5t m/s. D. x=0,05mva v = 0,5t m/s.

Cau 21: Mot vat dao dong diéu hoa theo phuong trinh X = SCOS(nt +gj (x tinh bing cm, t tinh bang s). O thoi

diém ban dau, gia toc cua vat la

5\/5712
2

(cm/sz). C. 5%(cm/s ) D. —

5\/5712
2

A.O(cm/sz). B. (cm/sz).

Cau 22: Xét mot vat dao dong didu hoa ¢ phuong trinh x = Acos(wt g). Van tbc cua vat c¢o do 16n cuc dai khi

Ct= 1. D/t=>1.
12 12

At=0. B.t=

NG

Dang 6: Ung dung cong thirc ddc lap

Cau 1: (PH 2009) Mot vét dao dong diéu hoa c6 phuong trinh X = Acos(wt + ¢). Goi v va a lan lugt 1a van toc
va gia toc cua vat. Hé thirc dung 1a :
v:  a? v:  a? v:  a? o a’
A.—+—=A2. B.—+—2=A2 C.—2+—4=A2. D.—+—4=A2.

4 2 2
(V) () Q) () (Q) (Q) V2 (Q)

Cau 2: Tim tan s6 goc va bién do cia mot dao dong diéu hoa néu tai cac khoéang cach x1, X ké tir vi tri can
bﬁng, vat ¢6 do 1on van tdc tuong ung la vq, vo.

v+, VX, Vo X V-V, VX, —Vo X
2 A= V2 _\2 B o= 2 7 A= V2 _\2
1 2 2 X 17 Y2

2 2 2,2 2.2 2 2 2,2 2,2
_ Vi +V; _ Vi X; —Vo X _ Vi =V, _ Vi X, Vo X
- 2 A= 2 2 D. o= Xz z’A_ Vz Vz

X, =X Vi =V, 2~ X 1~ 2

Huéng din:

2 2 2 2 2 2 2,2 22
v, =0 (A" - A — VX, =V
. 2( , )(1):>—12 =— )(12:>A2vf—vfx§=A2 SV = ARV —V)) =g —vexl = A= |2 22X1
V= (AP =-X2) v, A Vv, -V,
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CHUYEN DE 2: BAl TOAN LIEN QUAN TOI THOT GIAN
Dang 1: Tinh khoang thai gian
Loai 1 : Tim thoi diém vat qua vi tri M ¢0 Xo, Vo, @, Et, Eq, F nao dé
Loai 2 : Tim thoi diém vat qua vi tri M ¢6 x, v, a, E;, Eq, F nao d6 lan thir n
Loai 3 : Tim thoi diém vat qua vi tri M ¢6 X, v, a, Ey, Eq, F kém thém diéu kién vé ly d va van toc
Phwong phap:
Cich 1: Phuong phap dai s6

a. Khi vét ¢6 Ti d9 xo
Giai phuong trinh lrong gidc x, = Acos(wt +¢)

tl_b—(p k2rx
— cos(wt + ) = 2 = cosh = wt + ¢ = +b+ k27 = © o
A -b-¢ k2r
t, = ML
w w

Véi ke N khi +b—¢p>0 va ke N khi +b—¢p <0

- S6 1an (n) chin di qua diém X, (mg v&i nghiém t, (Néu b—¢ > 0), tmg v&i nghiém t; (néub—¢ < 0)

- S6 1an (n) 1é di qua diém x, tmg v6i nghiém t; (néu b—¢@ > 0), img v6i nghiém t, (néu b—@ < 0)

th-¢
®

+ Khi

>0 thi k:nT_lnéunlé, k:g—l néu n chin

+h— _ , , -
KN 272 0 thik=""néunte. k=" néun chin
0] 2 2

b. Khi vat ¢6 van tbe v,
Giai phuong trinh v, = —wAsin (ot +¢)

b—¢p k2r
= sin(wt+¢) =——2=sinb= =
oA ot+p=r-b+k2zx ¢ _ﬂ—b—(0+k27[

2

® 1)
b—p>0 b-p<0
T-b-p<0
- S6 1an (n) chin c6 van tdc v, ing véi nghiém t, (néu b—¢@ > 0), tng v6i nghiém t; (néub—p <0)
- S6 1an (n) 1é di c6 véan tde v, tmg v6i nghiém ty (Néu b—¢ > 0), tmg véi nghiém t; (Néu b—p <0)

Véi keN khi{ VékeN*khi{

T—b-—¢>0
b—p>0 1 , .

+KhilD TP thi k=""Lnéunte, k="-1 néun chin
T-b-¢p>0 2 2
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+ Khi {b_"KO thi k=""Lnéunie. k=" néun chin
T-b-p<0 2 2

Chay:

Khi ¢6 thém diéu kién 1i 6 va van toc ta loai bot mot nghiém

Néu v < 0 vat qua Xo theo chiéu 4m chon nghiém t;

Néu v > 0 vat qua Xo theo chiéu duong t;

Cach 2: Phwong phap dwong tron luwgng giac

a. Khi vt co li d§ x, ‘ i
Xac dinh vi tri ban dau (Mp) tai thoi diém t = 0 va vi tri cua diém M ung véi li d6 x, khi t > 0 trén duong tron
tur do suy ra
e 3R A . ’ A , A S I \ A N
- Thoi diém vat qua vi tri X, lan ther nhat t =— véi S 1a d6 dai cung MOM,
®
e ae2 n ., A , N n-1 2x Z N ~ N n-2.2x Z N
- Thoi diém vat qua vitri X, lanthtrnla t = (T)_ +1t;néunlasonguyénléva t= (T)_ +t;néunla
® ®
s6 nguyén chin
b. Khi vat ¢é van toc v,
Xac dinh vi tri ban dau (Mo) tai thoi diém t = 0 va vi tri cac (diém M;y;Mj) va vat c6 van tde v, (c6 hai vi tri c6
cling vén tbe \70 d6i xtrng nhau qua VTCB) khi t > 0 trén duong tron , dya vao duong tron d vé, xac dinh cac
thoi diém vat ¢6 van toe v, lan thir n
I. Bai tap tw luin:
- ~ ~ ~ A N , . N T ~ ~ NP A
Bai 1: Mot vat dao dong dicu hoa vdi phuong trinh X = ACOS[Znt —Ej (cm). Tim nhitng thoi diem ma vat qua
Vi tri cin bang theo chiéu am.
(A S .
Pap so: t :E+ k,v6ik=0,12,...
Bai 2: Mot vat dao dong diéu hoa véi phuong trinh x =8cos(2nt) (cm). Tim thoi diém 1an thir nhat vét di qua
Vi tri cn bang

X 1
Papso: t==—5
P 4

Bai 3: Mot vat dao dong diéu hoa véi phuong trinh x = 4003(471‘[ +%) (cm). Tim thoi diém lan thir 3 vat qua vi
tri x = 2cm theo chidu duong

Dap sb: t:%:ES

o 8
Bai 4: Mot chit diém dao dong diéu hoa véi phuong trinh x = 2C05[2nt +%) (cm). Hoi trong 1an thir 2007 chat
diém di qua vi tri c6 1i @6 x = —1cm la vao thoi diém ndo?
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Pip s6: t =1003.25s
Bai 5: Mot chét diém dao dong diéu hoa véi phuong trinh x = Acos(5zt)cm. Hoi tir lac t = 0, lan thir 9 ma
dong ning bang thé nang 1a vao thoi diém nao?

Pip s6 : tzﬂs
20

<. A N A X N L. R 2 - e 4.2 A A ..
Bai 6: Mot vat dao dong di€u hoa vdi phuong trinh X = 4COS[107‘E‘[ —?nj cm. Hoi thoi diém dau tién (sau thoi
diém t =0 vat dang chuyén dong theo chiéu dwong) ma vat 1ap lai vi tri ban ddu vao thoi diém nao?

c 2
Papso: t=—s
P 15

Bai 7: Mot vat dao dong didu hoa véi phuong trinh X = 10c05[gt - %j cm. Thoi gian ké tir lac vat bat dau dao
dong dén vi tri c6 11 do x = —54/3 cm lan tht 2 1a

Pap s6: t =3s

Bai 8: Mot vat dao dong diéu hoa véi phuong trinh x = 8c05[2nt - %) cm . Thoi diém tha 2010 vat qua vi tri

Vv =-8n cm/s la
Pap so: t =1004,5s

Bai 9: Mot vat dao dong diéu hoa véi phuong trinh x = 8cos[nt - %) cm. Thoi diém thi 2010 vat qua vi tri
dong ning bang 3 lan thé ning
12059

Pap sb: t="""5
P 12

Bai 10: Mot con lic 10 x0 dao dong diéu hoa véi chu ki T = 2s. Biét réng tai thoi diém t = 0,1s thi dong ning
bang thé nang lan thir nhat. Lan thir hai dong nang bang the nang tai thoi diém:
A.0,5s B.2,1s C.11s D. 0,6s

Bai 11: Vat dao dong diéu hda véi phuong trinh x = 6C05[nt + %) (cm)

a. Xac dinh thoi diém vat qua vi tri can bé“mg 1an dau theo chiéu duong
b. Xac dinh thoi di€ém vat qua vi tri c6 ly 46 x = -3cm lan dau
c. Xac dinh céc thoi diém vat qua vi tri can bang lan dau

Bai 12: Mot vat dao dong diéu hoa véi phuong trinh x = 8c05[2nt - %j cm. Thoi diém tha nhét vat qua vi tri
c¢6 dong ning bang thé ning

z 1
DPap so0: t=—5
P 24

Bai 13: Mot vat dao dong diéu hod voi phuong trinh x = 4cos(4nt + %) cm. Thoi diém tha 2009 vat qua vi tri x

=2cm.
bap s0: t= =—12049 S
24
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Bai 14: Mot chit diém M dao dong diéu hoa quanh vi tri can bing O trén quy dao CD (Hinh v&).

Chat diém di tir O dén D hét 0,5s. Tim thoi gian chat diém di

tr O dén |, véil 1a trung diém cia OD. c o I D
°

X

‘ 1
Pap so: t==5
P 6

Bai 15: Mot vat dao dong didu hoa co phuong trinh x = 8 cos10at. Thoi diém vat di qua vi tri x = 4 lan thir 2008
theo chiéu am ké tir bat dau dao dong 14 ?

Bai 16: Con lic 10 xo dao dong diéu hoa trén mit phing ngang v6i chu ki T = 1,5s, bién do

A = 4cm, pha ban dau 13 57/6. Tinh tir lic t = 0, vat c6 toa d6 x = —2 cm lan thir 2005 vao thoi diém nao ?

Bai 17: Mot vat dao dong didu hoa co phuong trinh : x = 6cos(nt — 7/2) (cm, s). Thoi gian vat di tir VICB dén
lac qua diém c6 x = 3cm lan thu 5 14 ?

Bai 18: Mot vat dao dong diéu hoa co phuong trinh x = 8cos10xt. Thoi diém vat di qua vi tri x = 4 1an thi
2009 ke tur thoi diem bat dau dao dong 1a ?

Bai 19: Vat dao dong diéu hoa c6 phuong trinh : x= 5cosat (cm,s). Vat qua VTCB lan thir 3 vao thoi diém ?
Bai 20: Vat dao dong diéu hoa c6 phuong trinh : X = 4cos(2at — 7) (cm, s). Vat dén diém bién duong B(+4) lan
thir 5 vao thoi diém ?

Dang 2: Tinh khoang thoi gian ngin nhat vat di tir vi tri ¢6 li d0 x; dén x,
Phwong phap:

Cich 1: Phuwong phap dai sb .

Cach 1.1: Dung khi chwa cho phwong trinh dao dong diéu hoa

- Gia sir phuong trinh dao dong diéu hoa x = Acos(awt+¢)

- Gia sir: chit diém chuyén dong theo chiéu duong cia truc Ox
-Chont=0khi x=X va v>0 = ¢ vadugc phuong trinh dao dong
- Khi vat dén vi tri x = x, va v > 0 (cho k = 0)

- Giai v6i didu kién nay ta tim duoc tmin ‘

Céch 1.2: Dung khi cho phuong trinh dao dong dieéu hoa

- Taithoidiémt; , vatco lidy x=x va v>0 =t theo k;

- Tai thoi diém t,, VAt c6 1i do x =X, va v>0 =1, theo k;

- Chon ki va k; théa mn gia tri nhé nhit cua thoi gian dwong

Két luan: khoang thoi gian ngan nhét vat di tir vi tri ¢6 1i d6 x; dén x, 1a At = |t1 —t2|
Céch 2: Ta dung méi lién hé giirva DPPH va CDTD déu dé tinh

1. Kién thic caAn nhé :

- Khi vat dao dong diéu hoa tir x; dén x, thi trong tng véi vat chuyén dong tron déu tir M dén N(chi y x1 VA X,
la hinh chiéu vuéng goc cia M va N lén truc OX q
- Thoi gian ngan nhat vat dao dong di tir x; dén x, bang thoi gian vat chuyén dong tron déu tir M dén N
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B B cose, =
b, —at=e ool le el o
0] 0] 27

va (0<o, ¢, <m)

> [ > |

coSQ, =

2. Phuwong phap :

Buwére 1: V& duong tron ¢ ban kinh R = A (bién d6) va truc Ox ndm ngang

Buwérc 2:
=7
— Xac dinh vi tri vat lic t = 0 thi {XO 7
Vy ="

— Xac dinh vi trf vat ldc t (x, d biét)

20

Budc 3: Xéc dinh goc quét Ap = MOM'= ?
Budc 4: {= A0 _ A(POT
o 360
Hoac : ) , . . 5
Khoang thoi gian ngan nhat dé vat di tir vi tri c6 toa d6 x; dén x, bang thoi gian vat chuyén dong tron déu tr M
dén N
Goc quét Ap=MON =0, +0, =M, + N,
sinM = ‘%‘
. A
Vi —t, =At="2
. X ®
sinN =|—%
Hoac ) o . . : A
Khoang thoi gian ngan nhat dé vat di tir vi tri c6 toa d6 x; dén x;, bang thoi gian vat chuyén dong tron déu tr M
dén N
COSQ, = ﬁ
P, A Ap
Goc quét Ap =7 —|p|—|p,| voi =ty =At, =—
X o
2
COS(/)Z = 7

Céach 3: Phuong phap dd thi
- Viét phuong trinh dao dong
- V& d6 thi ham s6 mo ta dao dong q ’
- Xac dinh céc diém trén do6 thi tng voi cac di€m cua gia thiet
- Dya vao do thi xac dinh thoi gian cua qua trinh
3. Mét s6 truong hop diic biét :
Thoi gian ngin nhat vat di tir
+Khivatdit:x =0 < x=+2 thi At=_

2 12
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+Khivétditfr:x:i%Hx:iAth‘lAt:%

+ Khi vat di tu: x—0<—>x—iAT\/E va x:iAT\/E x==%A thi At=—
+Khivétditf1x=0<—>x=iAT\/§ la Atz%

+ Vit 2 1an lién tiép di qua x = £ Y2 A\F thi At =

Vin tdc trung binh cua vat dao dong lic nay : v :i—f, AS dugc tinh nhu dang 3.
Goi O 1 trung diém cua quy dao CD va M 14 trung diém cta OD; thoi gian di tir O dén M 1a tow = ZIT_Z , thoi

gian di tir M dén D 12 t, =

2
Tir vi tri cAn bang x =0 ra vitri x = +A7 mat khoang thoi gian t =

CDI—| oo|—|

Tir vi tri cAn bang x =0 ra vitri x = +A73 mat khoang thoi gian t =

Chuyén dong tir O dén D 14 chuyén dong chdm dan (av<0; a ™\ v), chuyén dong tir D dén O 1a chuyén dong
nhanh dan (av>0; at1v)

Tim khoang théi gian ngin nhat, dai nhat khi vt tir x; dén x,

A

- Thoi gian ngan nhat: 1a khoang thoi gian ma vat di tir diém M dén M; (hoic M, dén M) ung voi 1 géc o

At = T.ay
360
- Thoi gian 16n nhat: 1a khoang thoi gian ma vat di tir diém M dén M, (hodc M, dén M) ting véi 1 goc o, :
At = T.a,
360
. X
arcsin —
- Vit di tir VTCB dén li d6 x < A mét thoi gian 1a : t =2—A
T
*Thoti gian vat di dugc nhitng quang duong dac biét:
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T/8 >
T/12 | =I | | T th‘ o e
J I I T ruc thot gian
-A O A2 V2 B A
2 Z 12
< T/8
< T/6

Pinh thai gian theo li d§

Bai 1: Phuong trinh dao dong cua con lic 10 X0 ¢6 dang X = 6¢0s (1071‘[ +%j cm. Tim khoang thoi gian ngén

nhit dé vat di tur li d -3+/2 cm t6i3+/3cm
Pip s6:t=0,058s
Bai 2: Mot chit diém M dao dong diéu hoa trén truc Ox v6i chu ki T = 2s, bién d6 dao dong A (cm). Xac dinh

thoi gian ngdn nhat dé chat diém di tir vi tri 6 i 4o X = —

A A
cmdén vi tri ¢o li d0 X :+Ecm

Pip s6: t=0,55
Bai 3: Mot con lic 10 xo dao dong trén quy dao dai 8 cm véi chu ki bing 0,2 s
a. Trong mot chu ki,tim thoi g1an ngan nhét vat di tir vi tri ¢6 li 36 X =—4cm dén vi tri co ly 46 x =2cm
b. Trong mot chu ki, tim thoi gian 16n nhat vat di tir vi tri co i 40 X = —4 cm dén vi tri ¢6 lydd x=2cm
Pip s6: a. t=0,067s
b. t=0,13s
Bai 4: Mot vat dao dong diéu hoa quanh VTCB O giita hai diém C va D, ¢6 trung diém I ciia OD. Vit bit dau
chuyén dong tir I vé phia C. Sau 2s vat t6i vi tri D 1an dau tién. Tinh chu ki dao dong cua vat
Pap s6: T=2,45
Bai 5: Mot vat dao dong diéu hoa quanh VTCB O giita hai diém M va N véi chu ki T =1s. Trung diém cua
OM Ia P va ciia ON 1a Q. Biét bién do A =10cm,
a. Tinh thoi gian vét chuyén dong tir Q dén P
b. Tinh van téc trung binh caa vat trén doan duong do

; 1
bap so: a. ty, ng

b. V,, =60 cm/s

Pinh thoi gian theo vén toc . ) o )
Bai 1: Mot vat dao dong di€u hoa vai chu ki 2s bién d bang Scm. Tinh thoi gian ngan nhat dé vat tang toc tur
2,5memy/s dén Smem/s

Bai 2: Mot vat dao dong diéu hoa ¢6 van tdc khi di qua vi tri cin bang 1a 6z cm/s
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Tinh thoi gian ngén nhét dé vat thay déi van tde tir 3ny/2 cm/s dén 3n/3 cmis
Pip sb: At = 1y
12
Bai 3: Mot vat dao dong diéu hoa trong 4 gidy thuc hién duoc 20 dao dong. Va khoang cach tur vi tri can bﬁng
dén diém c6 van tdc cuc tiéu 1a 3cm, thoi gian dé vat tang tc tir 157 dén 157+/3 cm/s
X 1
Dap so: At=—s5
60

Dinh thoi gian theo co niang
Bai 1: Mot vat dao dong véi phuong trinh X = 2cos3nt cm

Tinh thoi gian ngan nhéat dé vat di tir vi tri c6 dong ning bang thé nang dén vi tri dong ning bang 3 1in thé ning
; 1
Pap so: At=—s5
36

Bai 2: Mot vat c6 khoi lwong 1kg dao dong véi co ning toan phan bang 0, 025J thoi gian dé vat thuc hién ting
tdc tir khong dén cuc dai 13 0, 25s, tim thoi gian ngén nhét dé vat di tir vi tri co thé nang bang 6,25.10° J dén vi
tri c6 dong ning bang 0,0125]

Dinh thoi gian theo luc

Bai 1: Con lic 10 xo treo thang ding gdm 10 x0 ¢4 do ctg k = 100N/m. Vat co khoi lwong

m = 0,5 kg dao dong véi bién do 5+/2 cm. Tinh thoi gian ngén nhét dé vat di tir vi tri ¢6 luc téc dung lén diém

treo cuc dai dén vi tri luc tac dung lén diém treo cuc tiéu

Pip sb: At _ 3

8\/5
Bai 2: Mot vat ¢ khéi lugng 100g dugc treo vao 10 xo ¢6 do cing 100N/m. Tim thoi gian ngén nhat dé vat di

tur vi tri ¢6 hop luc tac dung 1én vat cyc dai dén vi tri c6 luc tac dung 1&n vat bﬁng nua cuc dai
Pip sb: At = iS
30
I1. Bai tap tric nghiém
Cau 1: Mot vat dao dong diéu hoa c6 phuong trinh x = 8cos(7zt + %) (cm). Khoang thoi gian tdi thiéu vat di tir
Vitri c6 1i @0 4+/2 cm dén vi trico 1i do —4+/3cm I
A. 3/4s. B. 5/12s. C.1/6s. D. 1/12s.
Cau 2: Phuong trinh dao dong ctia mot con lic x = 4 cos(27t +%) (cm). Thoi gian ngan nhat dé hon bi di qua vi

tri can bang tinh tir luc bat ddu dao dongt =0 1a
A.0,75s B. 1,25s. C.0,5s D. 0,25s
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Cau 3: Mot con lic 10 xo treo thing dung dugc kich thich dao dong diéu hoda véi phwong trinh
X =6c0s(5xt +%) cm (O & vi tri can bang, Ox triing truc 10 xo, hudng 18n). Khoang thoi gian vat di tir t = 0 dén

dd cao cuc dai lan thir nhét 1a

A.tzls B.tzis. C.tzls D.tzgs
3 6 30 30

Cau 4: Mot chat diém dao dong diéu hoa véi phuong trinh X = 4003(271‘[ %) cm. Thoi gian tir luc bét dau dao

dong dén lac di qua vi tri x = 2cm theo chiéu duong cua truc toa d6 lan thir 1 1a
A. 0,917s. ’ B. 0,583s. ‘ C. 0,833s. D. 0,672s. ‘
Cau 6: Mot con lac 10 xo treo thang dung, dau dudi co vat m. Chon goc toa do tai vi tri can bang truc 0x thang

dung, chiéu duong huéng 1én, kich thich cho qua cau dao dong v6i phuong trinh x = 5cos(20t —%j cm. Lay g
= 10m/s®. Thoi gian vat di tir vi tri to = 0 dén vi tri 10 xo khdng bi bién dang 14n thir nhit 1a

A. Ls. B. is. C.is. D.ls
120 150 100 50

Cau 7: Mot vat thyc hién dao dong diéu hoa v6i phuong trinh x = 6cos[47zt - %j cm. Tai thoi diém ndo gan

nhat vat di qua vi tri X = 3 cm theo chiéu duong?
A ls B. is C. is D. is
6 12 18 24

Cau 8: (PH - 2008) Mot con lic 10 xo treo thang dung. Kich thich cho con lic dao dong diéu hoa theo phuong
thang dimg. Chu ki va bién d6 dao dong cua con lic lan luot 12 0,4s va 8cm. Chon truc xx thiang dung chidu
duong huong xuéng, gdc toa do tai vi tri can bang, gbc thoi gian t = 0 khi vat qua vi tri cAn bang theo chiéu
dwong. Lay gia tbc roity do g = 10m/s? va 7 = 10. Thoi gian ngdn nhat ké tir khi t = 0 dén khi luc dan hoi cua
16 X0 ¢6 d9 16n cyc tiéu 1a

A. is Bls C. is D. is.
30 10 30
Giai:
m A
T= 2(\/;= /(\/:—>A1—004—>x A-Al=0,08-0,04 = 004m:§
L R
12~ 12

Cau 9: Mot vat dao dong didu hod voi phuong trinh X = 4cos(4nt + 7/6) cm. Thoi diém tha 3 vt qua vi tri x =

2cm theo chiéu duong.
A.9/8s B.11/8 s C.5/8s D.1,5s

Cau 10: Phuong trinh li d6 cua mot vat 1a x = 4cos(4nt —g) (cm; s). Khoang thoi gian giita hai 1an lién tiép vat

di qua vi tri ly d6 x = —2cm theo chiéu duong 1a

A.ls B.Es C. is D.ls
8 2 12 24
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Cau 11: Mot chat diém dao dong diéu hoa theo phwong trinh x = Acoswt v6i chu ki T = 2™ Thei diém ndo sau
®

day 1a thoi diém dau tién ma do 16n cua gia toc giam di mot nira?
AL B. L. c. L. p. 2L,
6 4 3 6

Cau 12: Mot vat dao dong diéu hoa véi chu ki T, trén mot doan thang, giira hai diém bién M va N. Chon chiéu
duong ttr M dén N, géc toa d0 tai vi tri can béng O, mbc thoi gian t = 0 1a lUc vat di qua trung diém I caa doan
MO theo chiéu duong. Gia tdc ctia vat bang khong 1an thi nhét vao thoi diém:

T T T T
A.t—6. B.t—3. C.t—12. D.t—4
Cau 14: (CP — 2010) Mot vat dao dong diéu hda véi chu ki T. Chon gdc thoi gian 14 10c vét qua vi tri can bang,
van toc cua vat béng 0 lan dau tién & thoi diém
AL B. L. c. L. D. L.

2 8 6 4
Cau 15: Mot con lic 10 X0 ¢6 vat nang khdi lwong m = 100g va 16 xo ¢6 d6 cimg k = 10N/m dao dong véi bién
dd 2cm. Trong mdi chu ki dao dong, thoi gian ma vat nang ¢ cach vi tri can béng l6n hon 1cm la bao nhiéu:
A. 0,314s. B. 0,209s. C. 0,242s. D. 0,417s.
Cau 16: Mot vat dao dong diéu hoa trén doan CD quanh vi tri can béng O. Thoi gian vat di tir O dén D13 0,1s.
Goil la trung diém cua doan OD. Thoi gianvat ditu [ dénD1a:
A. 0,042s B. 0,067s C. 0,025s D. 0,5s
Cau 17: Mot vét dao dong diéu hoa: Goi t, 1a thoi gian ngén nhat vat di tir VTCB dén i 4o x = A/2 va t, la thoi
gian vat di tir vi tri i @ x = A/2 dén bién duong. Ta c6:
A. 1= 0,5t2 B. 1= 2t2 C. = 4t2 D. 1=t

Cau 18. Mot con lic 10 xo dao dong diéu hod voi phuwong trinh x = Acos2 7 t (cm). Dong ning va thé ning cua
con lic bang nhau 1an dau tién 1a:
A.1/8s B.1/4 s C.12s D.1s

Cau 19: Vit dao dong diéu hoa véi phuong trinh x = 4cos (87zt —2?”} cm. Tinh thoi gian vat di tur 1i d6 x

=—24/3cm theo chidu duong t6i vi tri co 1i do x = 24/3cm theo chidu duong.
1 1 1 1

A.—(s B.—(s C.=(s D.—(s
2" 6 4( ) 2( )

Cau 20: Xét mot vat dao dong diéu hoa theo phuong trinh x = Acos(wt +¢). Tinh thoi gian ngén nhat vat di tir
. : .. 1
Vi tri can bang toi vi tri x = 2 A.

AL B.L cl D.L
4 2 8 12

Cau 21: Xét mot vat dao dong diéu hoa theo phuong trinh x = Acos(wt +¢). Tinh thoi gian ngén nhat vat di tir

oL, 1 e
V1tr1x=EAt01V1tr1x=A.

AL B.L c.l D
4 6 8 12
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Cau 23: Mot con lic 10 xo dao dong didu hoa véi phwong trinh li do x = 2cosat (cm) (t tinh bang gidy). Vat qua
Vi tri cn bang lan thir nhat ic
A. 0,50s B. 1s C.2s D. 0,25s
Cau 24: Cho g = 10m/s?. O vi tri can bang 10 X0 treo thing ding gidn 10cm, thoi gian vat nang di tir lic 10 xo
c6 chiéu dai cuc dai dén lic vat ning qua vi tri cAn bang thi hai 1a
A. 0,157 s B. 02w s C.0,1ms D.0,3xws
Cau 25: Mot vat dao dong diéu hoa véi phuong trinh x = Acos(2xt/T). Thoi gian ngian nhat ké tir luc bét dau
dao dong dén lic vat co gia toe v6i do 1on bang mot nira gia tri cuc dai 1a
AL B. L c. L p. 2L
12 6 3 15

Cau 26: Mot vat dao dong diéu hoa mo ta bai phuong trinh: X = 6¢0s(5nt - 7/4) cm. Xac dinh thoi diém 1an thir
hai vat c6 van téc -151 cm/s.
A is B. Es C. is D. ls

60 60 12 12
Cau 27: Mot vat dao dong diéu hoa véi chu ki T trén doan thing PQ. Goi 0, E 1an luot 1 trung diém cua PQ va
OQ. Thoi gian dé vat di tir 0 ¢én P rdi dén E 1a
AL B. 2L c. L p. L

4 8 12 12
Cau 28: Mot 10 xo dat thing dimg, dau dudi ¢b dinh, ddu trén gin vat, sao cho vét dao dong diéu hoa theo
phuong thing ding triing véi tryc ctia 10 X0 voi bién d6 13 A, voi chu ki T = 3s. D6 nén cua 10 xo khi vat & vi tri
can bang 12 A/2. Thoi gian ngan nhét ké tir khi vat & vi tri thap nhat dén khi 10 xo khdng bién dang 1a
A.1ls B. 1,5s C.0,75s D. 0,5s

Cau 29: Mot chit diém dao dong diéu hoa theo phwong trinh x = Acos(rt —2?”) cm . Chat diém di qua vi tri co

c 3A A A , c 1R LN 1 < A A Y e 3R
lido x= > lan tht hai ké tur e bat dau dao dong vao thoi diem

A. 35S B. 1s C. Zs D. 1s
3 3

Cau 30: Mot con Idc 10 xo 6 vat nang voi khdi lugng m = 100g va 10 xo ¢6 d6 cimg k = 10N/m dao dong véi
bién d6 2cm. Thoi gian ma vat ¢6 van téc nho hon 104/3cm/ s trong mdi chu ki 14 bao nhiéu?

A. 0,219s B. 0,742s C. 0,417s D. 0,628s

Cau 32: Van toc cua 1 vat dao dong didu hoa bién thién theo thoi gian theo phuong trinh

v = 2rcos(0,5nt — n/6)cm/s. Vao thoi diém nao sau day vat qua vi tri o li @6 x = 2cm theo chidu duwong cua truc
toa do.:

A. 63 B. 2s C. 4/3s D. 8/3s

Cau 39: Mot vat dao dong diéu hoa vai tan s6 bang 5Hz. Thoi gian ngin nhat dé vat di tir vi tri ¢6 1i do xq = -
0,5A (A la bién do dao dong) dén vi tri co i d6 x, = + 0,5A Ia

A. 1/10s. B.1ls. C. 1/20s. D. 1/30s.
Cau 40: Vit dao dong diéu hoa ¢ phuong trinh x = 5cosat (cm,s). Vat qua VTCB lan thir 3 vao thoi diém
A. 2,5s. B. 2s. C. 6s. D. 2,4s

Cau 41: Vat dao dong diéu hoa co phuong trinh 12 X = 4cos(2at — 7) (cm, s). Vat dén diém bién duwong lan thir
5 vao thoi diém :
A. 4,5s. B. 2,5s. C. 2s. D. 0,5s.
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Cau 42: Mot vat dao dong diéu hoa co phuong trinh X = 6cos(nt — 7/2) (cm, s). Thoi gian vat di tir VTCB d&én

lic qua diém c6 x = 3cm lan thi 5 13

A. 6—13. B. s—33. C. 2—53. D. 3—73
6 5 6 6

Cau 43: Mot vat dao dong diéu hoa véi phuong trinh x = 4cos(4nt + w/6)em. Thoi diém thir 2009 vat qua vi tri x

—2cm, kétrt=0, 1a

A 12049 s g 12061 12061 C. 12025 D. Dép 4n khéc
24 24 24
Cau 44: Mot vat dao dong diéu hoa c6 phuong trinh x = 8cos10xat. Thoi diém vat di qua vi tri x = 4 lan thir
2008 theo chidu am ké tir thoi diém bat dau dao dong 1a
A 120433. B 10243S C. 12403S D. 12430 s
30 30 30 30

Cau 45: Con lic 10 xo dao dong diéu hoa trén mit phiang ngang véi chu ki T = 1,5s, bién d A = 4cm, pha ban

dau 1a 57/6. Tinh tir e t = 0, VAt c6 toa d0 x = —2 cm lan thir 2005 vao thoi diém nao
A. 1503s B. 1503,25s C. 1502,25s D. 1503,375s
CAu 47: Mot con ldc 10 xo gom mot khdi cu nhé gan vao dau mot 10 xo, dao dong diéu hoa véi bién do 3 cm
doc theo truc Ox, vadi chu ky 0,5s.Vao thoi diém t = 0, khdi cau di qua vi tri can béng theo chiéu duong. Hoi
khéi cau co li o x = 1,5cm trong mot chu ky dau vao nhirng thoi diém nao
A.t=0,0416s B.t=0,1765s C.t=0,2083s D. A va C déu dung
Cau 49: Mot vat dao dong diéu hoa c6 chu Ki 1a T. Néu chon gdc thoi gian t = 0 ic vat qua vi tri can bang, thi
trong nira chu ki du tién, van toc cua vét bang khong & thoi diém
At=1 B.t=1. C.t=". D.t=1.

6 4 8 2
Cau 50: Khi mot vat dao dong diéu hoa doc theo truc x theo phuong trinh x = 5cos (2t)m, hdy xé4c dinh vao thoi
diém nao thi Wy cua vat cuc dai.
At=0 B.t=n/4 C.t=n/2 D.t=n
Cau 51: Mot chat diém dao dong didu hoa trén doan duong PQ, O 13 vi tri cAn bang, thoi gian vat di tir P dén Q
2 3s. Goi I trung diém ciia OQ va M la trung diém ciia OP. Thoi gian ngan nhét dé vat di tir I ¢én M 12
A. 2s. B. 1,5s. C. 1s. D. 3s.
Cau 52: Con lic 10 xo treo thing dung. Chon tryc toa do thing dung, gdc toa d6 ¢ vi tri can bang, c6 chiéu
duong hudng xuéng. Tai to = 0 kéo vat xuéng mot doan x = xo rdi tha nhe. Thoi gian vat 1én dén vi tri x = —

Xo 1A 2X . iea qx
70 lan dau tién la:

AT B. c.l p. L

8 6w 3 3
Cau 53: Mot con lic 10 xo treo thang dung, dau dudi treo mot vat khéi lwong m. Chon gbe toa d6 & vi tri can
bing, truc Ox thing dung, chidu dwong huéng 1én. Kich thich qua ciu dao dong v&i phuong trinh:
X = 5008(20t -l 2)cm. L4y g =10m/s?. Thoi gian vat di tir to = 0 dén vi tri 10 xo khong bién dang 1an thir nhét

la:

A Zs. B. s, c. s D. Zs.
30 15 120 5
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Cau 54: Treo vat m vao mot 10 xo thi khi m can bing 10 xo gidn 10cm. Cho g =10m/s?, thoi gian vét ning di tir
lic 16 xo ¢c6 chidu dai cyc dai dén lic vat qua vi tri cAn bang 1an thir hai 1a:

A.Q01lrs B. 0,15m s C.0,2r s D.0,3rs

Cau 56: Mot vat dao dong diéu hoa véi phuong trinh: X = Acos(wt). Lan ddu tién van tdc ciia vat bang nira vn
tdc cuc dai tai vi tri c6 toa do 1&:

A x=A/2 B.x=A+3/2 C.x=AV22 D. x = -Al2

Cau 56: Mot con lic 10 xo dao dong diéu hoa theo phwong trinh x = A cos(xt +%) (cm;s). Sau khoang thoi gian

nhiéu ké tir gbc thoi gian (t = 0) vat trd lai vi tri cAn bang lan dau tién?
A. 1/6s. B. 1/4s. C. 1/3s. D. 1/5s.

Cau 57: Mot con ldc 10 xo dao dong theo phuong trinh x = 2cos(20nt) (cm;s) . Biét khdi lugng clia vat ning m

= 100g. Vat di qua vi tri x = lcm & nhitng thoi diém
A t=+ i+L B. t:+i+L C. t:ii+2k D.t=+ i+E
60 10 120 10 40 30 5

Cau 58: Mot vat dao dong diéu hoa voi phuong trinh x = 4cos(0, 5nt —%) (cm;s). Vit s& qua vi tri x = 2/3cm

theo chiéu Am cua truc toa dd vao thoi diém

A.t=1s B.t:%s C.t:%s D.t=2s

Cau 59: Mot con lic 10 xo dao dong théng dung. Chon géc toa 36 & VTCB, truc Ox théng dung, chiéu duong
hudng 1én. Kich thich cho qua cau dao dong voi phwong trinh x = SCOS(ZOt—gj (cm; s). Lay g = 10m/s. Thoi
gian tir lac vét bit dau dao dong dén vi tri 10 xo khdng bi bién dang 1an thu nhét 13

T T T T
A E(3) o B. E(S)‘ C. %(s) D. E(S), o
C&u 60: Mot chat dieém dao dong dicu hoa thyc hién 20 dao dong trong 60s. Chon goc thoi gian lic chat diem
dang & vi tri bién &m. Thoi gian ngén nhit chit diém qua vi tri c6 i do x = AT\@ cm ké tir lac bat dau dao dong

la:
A.1,25s B.1s C.1,75s D.1,5s
Cau 61: Mot vat dao dong diéu hda véi bién do A va tan s6 f. Thoi gian ngan nhét dé vat di dugc quing duong
co do dai A la
AL B. . c. = p. .

6f 4f 3f 4
Cau 62: Con lic 10 xo treo thang dirg m = 2509, k = 100N/m. kéo vat xuong duoi theo phuong thing dung dén
vi tri 10 X0 gidn 7,5cm rdi tha nhe cho vét dao dong diéu hoa . Chon goc toa d6 & vi tri can bang cua vat, chiéu
dwong cua truc toa dd hudng 18n, gbc thoi gian luc tha vat, g = 10m/s?. Thoi gian tir luc tha vat dén thoi diém
vat di qua vi tri 10 xo khdng bién dang 1in thir nhat 13

T T T T
A. —Ss. B. —s C. —s. D. —s
10 15 5 30
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Cau 63: Mot con lic 10 xo treo thiang dung , ddu dudi co vat m. Chon gde toa do tai vi tri can bang truc 0x
thang dirng, chiéu duong hudéng 1én, kich thich cho qua cau dao dong véi phuong trinh x = 5cos (20t - %) cm.
Lay g =10 m/s® Thoi gian vat di tir vi tri to= 0 dén vi tri 10 x0 khdng bi bién dang Ian thur nhét 12

T T T T
A @(S.) B. ﬁ(s). C.m(s). D.%(S)

Cau 64: Mot con lic 10 xo dao dong diéu hoa theo phuong trinh x = 5cos(8xt - %)(cm; s). Khoang thoi gian

ngan nhét giita nhirng lan dong ning bang thé ning 1a
A.0,125s. B. 0,25s. ‘7 C. 0,5s. ‘ ‘ 'D:0,0625s.
CAau 65: Mot vat dao dong dicu hoa, thoi diém thtr hai vat c6 dong nang bang ba lan thé nang ké tur luc vat co li
do cuc dai la %s . Chu ky dao dong cua vat 1a
A.08s ~ B.02s i €045 D. bép an khac.
Cau 66: Mot con léc’ 10 X0 thang drng gom vat nang co khoi lugng 100g va mét 10 xo nhe ¢6 d6 cing k =
100N/m. Kéo vét xuong dudi theo phuong thang dimg deén vi tri 10 X0 dan 4cm roi truyén cho né mét vén toc
407 cm/ s theo phuong thang ding tir dudi 1én. Coi vat dao dong dicu hoa theo phuong thang dung. Thoi gian
ngén nhat dé vat chuyén dong tur vi tri tha‘ip nhat dén vi tri 10 xo binén 1, 5 cm 1t

1 1

A. 0,2s B —s C. is D. —s
15 10 20

Cau 67: Hai chit diém m; va m; cling bét dau chuyén dong tir diém A doc theo vong tron ban kinh R lan luot
I A LA , T N v/ . N \ . 2R - X ) N A
V&1 cac van toc goc m; = E(rad /s)va oy = E(rad /s) . Goi P; va P, 1a hai diém chicu ctia my va m;y trén truc

Ox nam ngang di qua tdm vong tron. Khoang thoi gian ngan nhat ma hai diém P;, P, gép lai nhau sau d6 bang
bao nhiéu?

A ls. B.2,5s. C.15s. D.2s.

Cau 68: Mot vat dao dong diéu hod véi bién d6 A = 4cm, chu ky T =2s va ¢ = -n/2 . Xac dinh nhitng thoi diém
vat qua vi tri ¢6 1i do X, = 2cm. Phan biét luc vat qua theo chiéu duong va theo chiéu am.

A. t=(1/6 + 2k) s vat di qua X, theo chiéu duong, t = (5/6 + 2k) s vat di qua X, theo chiéu am.

B. t=(5/6 + 2K) s vat di qua x, theo chiéu duong, t = (1/6 + 2k) s vat di qua X, theo chiéu am.

C.t=(1/6 + k) s vat di qua X, theo chiéu duong, t = (5/6 + k) s vat di qua X, theo chiéu am.

D.t=(1/3 + 2k) s vat di qua X, theo chiéu duong, t = (5/3 + 2k) s vat di qua X, theo chiéu am.

Cau 69: Mot vat dao dong diéu hoa véi phuong trinh x = 8cos(2rt) cm. Thoi diém thir nhat vat di qua vi tri cAn

bang 1a:
A. ls B. ls C. Es D. 1s
4 2 6 3

Cau 70: Mot vat dao dong diéu hoa véi tan s 20Hz, pha ban dau bang khong. Tim céc thoi diém trong mot chu
ky dau vat c6 van tée bang 1/2 van tdc 16n nhat va di chuyén theo chiéu duong

A t=7/80svat=>5/80s. B.t=7/40svat=5/40s.

C t=11/120svat =7/120s. D. t=11/240svat=7/240s.

Cau 71: Mot vat dao dong diéu hoa trén doan thang AB xung quanh vi tri cAn bang O véi chu ky T. Goi M va
N la trung diém cta OA va OB. Thoi gian vat di tir M dén N

A.16n hon T/4. B. nho hon T/4.
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C. trong khoang tir T/4 dén T/2. D. béing T/4.
Dang 3: Tinh thai gian 10 gi@n va nén trong mot chu ki

-Vé6i A> Al (véi truc Ox hudng xudng)

+ Thoi gian 10 X0 nén 1a thoi gian ngin nhét dé vat di tir vi tri x; = Al
dél’l X2 = A.

+ Thoi gian 10 xo gi&n 1a thoi gian ngén nhit dé vat di tir vi tri x; = - Al
dél’l X2 = A.

Lueu y: Trong mot dao dong (mdt chu ky) 10 xo nén 2 lan va gidn 2 lan  -A

Phwong phap :

a. Tinh thai gian 10 xo nén trong mot chu ki :
Cach 1: (buong tron lugng giac)

Trong mot chu ki khi vt dao dong tir toa dd —Al dén toa do —A rdi M2
trd lai —Al thi trong khoang thoi gian d6 10 xo nén
Khi d6 ban kinh OM, quét dugc mot

Hinh vé thé hién thoi gian 10 x0 nen va
gian trong 1 chu ky (Ox hwéng xuong)
) — , : —Al
goc Ap =t =M,0M, =2a (goc nhd) véi cosa = ‘—A‘

2o
nén —

=t
(0]

Céch 2: (Phuong phap dai sd)

Thoi gian 10 X0 nén trong mot nira chu ki ciing chinh Ia thoi gian ngin nhit vat chuyén dong tir toa do
x =—Al,v>0 déntoadd x,=—-A V<0

b. Tinh thoi gian 10 xo gidn trong mgt chu ki

Cach 1: (buong tron lugng giac)

Trong mot chu ki khi vét dao dong tir toa do —Al dén toa dd A rdi tr lai —Al thi trong khoang thoi gian d6 10
X0 nen

. : Ve . - —Al
Khi d6 ban kinh OM, quét dugc mét goc A¢ =awty,, =M,0M, =7 +2a, (goc I6n) voi Slnal=‘T‘

T+2a,
= tgian =
w
Hoac Lyian = T-t.,

Céch 2: (Phuong phap dai sd)
Thoi gian 10 X0 nén trong mot nira chu ki ciing chinh 1a thoi gian ngin nhit vat chuyén dong tir toa do
x, =—Al,v>0 déntoadd x, = Av<0

Bai tap tric nghiém :

Cau 1: Con lic 16 xo0 dao dong diéu hoa theo phuong thang duing véi phuong trinh
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X = 5c0s(20t+ %) cm. Lay g = 10m/s®>. Thoi gian 10 xo gidn ra trong mot chu ky 1a

A. 1s B. ls C. is D. Es
15 30 24 12

Cau 2: Con Iécq 10 X0 treo thing dimng, d6 clng k = 80 N/m, vat nang khdi lwgng m = 200g dao dong diéu hoa
theo phuong thing dimg véi bién dd A =5 cm, ldy g = 10 mv/s®. Trong mot chu ky T, thoi gian 10 xo gidn 1a:

A Ls B. Ls c. s D. Xs
15 30 12 24

Cau 3: Mot con lic 10 xo thing dimg c6 k = 100N/m, m = 100g, iy g = z2 =10 m/s”. Tir vi tri can bang kéo

vat xubng mot doan 1em rdi truyén cho vét van tdc dau 1077+/3cm/ s huéng thing ding. Ti sb thoi gian 10 X0
nén va gian trong mot chu ky la

A. 0,2 B.0,5 C.5 D.2
Giai:
o Tty Tty 1
t t t t

nen nen nen gian E—
Hoac tinh tung thoi gian nén va gidn tur d6 dugc ti )
Cau 4: Treo vat c6 khdi luong m = 400g vao 10 xo ¢6 do cimg k = 100N/m, ldy g = 10m/s%. Khi qua vi tri can
béng vat dat tbe do 20 7 cml/s, Iéy 7% =10. Thoi gian 10 X0 bi nén trong mot dao dong toan phan cia hé 1a
A.0,2s ’ B. khong bi nén C.0,4s D.0,1s
Cau 5: Mot con lac 10 x0 gom vat ¢6 m = 500g, 10 xo ¢6 d6 cing k = 50 N/m, dao dong thang dirng véi bién d6
12 cm. L4y g = 10 m/s?. Khoang thoi gian 10 xo bi gidn trong mét chu ki Ia:
A. 0,12s. ’ B.0,628s. _C. 0,508s. D. 0,314s. ‘
CAau 6: Con lac 10 xo treo thang dung, tai vi tri can bang 10 xo dan A/. Kich thich d¢ qua nang dao dong dicu

hoa theo phuong thing ding v6i chu ki T. Thoi gian 10 X0 bi nén trong mét chu ki la % . Bién d¢ dao dong cua
vat la

A2 ar B.\2 A’. C.2Al. D.15A¢

V2

Cau 7: Con lic 10 xo dwoc dat trén mat phing nghiéng vai goc nghiéng a = 30°. Khi vét & vi tri can bang 10 x0
bi nén mot doan Scm. Kéo vat ning theo phuong cua truc 10 xo dén vi tri 10 xo dan 5cm, roi tha khong van tde
ban dau cho vat dao dong diéu hod. Thoi gian 10 xo bi gidn trong mot chu ki dao dong nhan gié tri nao sau day?
A Zs B. s c. Zs D. Ls

30 15 45 60
Cau 8: Mot con Iic 10 xo gom vat c6 m = 100g, 10 x0 ¢6 do cimg k = 50N/m dao dong diéu hoa theo phuong
thing dung véi bién d6 4cm. Ly g = 10 m/s%. Khoang thoi gian 10 xo bi gidn trong mot chu ki la:
A. 0,28s. B. 0,19s. C. 0,09s. D. 0,14s.
Cau 9: Mot 10 xo cd khéi luong khong dang ké c6 @6 cimg k = 100N/m. Mot dau treo vao mot diém cd dinh,
dau con lai treo mot vat nang khdi Iugng 500g. Tir vi tri can bang kéo vat xuéng dudi theo phuong thing ding
mot doan 10 cm rdi budng cho vat dao dong diéu hoa. Liy g =10 m/s?, khoang thoi gian ma 10 xo bi nén mot
chu ki la:
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T T

A6\/_S 85\/_5 C.lsﬁs D.3\/§S
Cau 10: Mot con lic 10 X0 treo thing ding, khi vat treo can bang thi 16 xo gidn 3 cm. Kich thich cho vat dao
dong tu do theo phuong thing dimg voi bién &6 A =6cm thi trong mot chu ky dao dong T, thoi gian 10 xo bi
nen la

AL B. 2T c. L p. L

3 3 6 4

Cau 11: Mot con ldc 10 xo duoc treo thing dung, & noi c6 gia tde trong truong g =10m/s. Tir vi tri can bing,
tac dung vao vat mot luc theo phuong thing ding xudng dudi, khi d6 10 xo din mot doan 10cm. Ngirng tac
dung Iyc, dé vat dao dong diéu hod. Biét k = 40N/m, vat m = 200g. Thoi gian 10 X0 bi dan trong mot chu ky dao
dong cua vat 1a

L B ¢ L

N 5% N MY &

HD: Al = mg =0,05m =5cm con A=5cm theo dé vi I xo dan 10cm = A + Al nén thoi gian 10 xo bi dan chinh

B x
RT= 27z\/7 \/——2 \/400 E_ﬁ(S)

Cau 12: Mét con ldc 10 xo dao dong dicu hoa theo phuong ngang véi phuong trinh x = 4cos(4xt + ) cm.

Xac dinh thoi gian 10 X0 nén trong mét chu ki

A. 0,5s B. 0,25s C. 0,125s D. 0,0625s

Giai:

Con lic 10 xo dao dong theo phuwong ngang nén tai VTCB 10 xo khdng bi bién dang. Thoi gian 10 X0 nén trong

mot chu ki 13 TE — 0,255

Cau 12: Mét con lic 10 X0 dap dong khéng ma sat ¢6 cu tao nhu hinh v&: Cho m = 300g; k = 150N/m. Liy g
=10m/s%. Tu vi trf can bang day vat xuong dudi vi tri 10 X0 nén 3cm roi budng cho con lac dao dong.
Cau 12: Ke ttr luc budng vat dao dong, 10 xo bat dau bi d&n & thoi diém nao?

A. 1/30s. B. 1/15s. m K

C.0,1s. D, 2 /15s. ,
Cau 13: Khoang thoi gian ma 10 xo bi dén trong 1 chu Kki? o 'l
A. 1/30s. B. 1/15s.

C. 0,1s. D. /2 /15s.

Cau 14: Mot con lic 10 xo thang dung , khi treo vat 10 xo gi&n 4 cm . Kich thich cho vat dao dong theo phuong
thang dirg vai bién do 8 cm thi trong mot chu ki dao dong T thoi gian 10 X0 bi nén 1a
A T/4 B.T/2 C.Tl6 D. T/3

Dang 4: Ung dung bai toan théi gian tim chu ki, tan s6
Céu 1: Vat dao dong diéu hoa vé6i bién d6 6cm, chu ki 1,2s. Trong mdt chu ki khoang thoi gian dé1ido & trong
khoang ttr [-3cm, 3cm] la

A.0,3s B. 0,2s C. 0,6s D. 0,4s
Giai:
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Thoi gian dé vat di tir —? — ? la % Trong mot chu ki ¢6 2 lan = At = 2% =0,4s

Cau 2: Cho biét tai thoi diém t vat c6 toa dd x = 3cm dang chuyen dong theo chiéu &m v&i van toc
v = 87 (cm/s)hdy tinh bién d6 dao dong ctia vat biét thoi gian ngan nhat vat dao dong tur vi tri bién Ve vi tri can
bing 14 0,25s.
A. 4cm B. 6cm C. 5cm D. 2cm
Cau 3: Vit dao dong diéu hoa: thoi gian ngian nhét vat di tir VTCB dén 1i d6 cuc dai 12 0,1s .Chu ki dao dong
cua vat la:
A. 0,05s B.0,1s C.0,2s D.0,4s
Cau 4: Vat dao dong didu hoa. Thoi gian ngan nhat vat di tir vi tri cdn bang dén vi tri c6 1i do
x =0,5A 14 0,1s. Chu ki dao dong cua vat 1a
A.0,4s B. 0,12s C.1,2s D. 0,8s
Cau 5: Mot con lic 10 xo dao dong theo phwong thing dirng. Thoi gian ngan nhat vat di tir vi tri cao nhét t6i vi
tri thép nhit 14 0,1s. Cho g =72 =10 m/s?. Khi Vat & vi tri can béng, 10 X0 gidn mot doan :
A. 2,5cm B. 4cm C. 1lcm D. 1,6cm

Cau 6: Vat dao dong diéu hod voi phuong trinh: x = 4c0s (87zt —2?”} cm. Tinh thoi gian vat di dugc quéng

duong S = 2(1+ V2 )(cm) ké tir e bét dau dao dong.
A. ! —S Bis C.is D.is
12 66 45 96

Cau 7: Vat dao dong diéu hoa theo phuong trinh x = 5¢cos (10 2t — Z) cm. Thoi gian vat di dugc quéng duong S
5 q g

=125cmkétrt=01a
A. is B. is l D. is
15 12 c. 60 30

Cau 8: Mot vat dao dong diéu hod, thoi diém thir hai vat c6 dong ning bang ba lan thé ning ké tir luc vat c6 li
R Ly 2 . R A 1n
do cuc dai la = s. Chu ky dao dong cua vat 1a

A.08s B.02s C.04s D. bép an khac.
Cau 9: Chét diém dao dong didu hoa theo phuong thang dimg v6i phuong trinh
X = Acos(ot - 7/2). Thoi gian chit diém di tir vi tri thap nhéat dén vi tri cao nhat 13 0,5s. Sau khoang thoi gian t
= 0,75s ké tir lac bit dau dao dong chat diém dang & vi tri co li do:
A x=0. B.x=+A C.x=-A. D.x:+§.
Cau 10: Mot vat m=1,6kg dao dong didu hod vé&i phuong trinh x = 4coswt(cm). Trong khoang thoi gian
1/30(s) dau tién ké tir thoi diém to = 0, vat di duoc 2cm. PO cing cua 10 xo 1a:
A. 30N/m. B. 40N/m. C. 50N/m. D. 160N/m.

Cau 11: Mot chat diém dao dong diéu hoa theo phuong trinh x = 4cos(5at + 7 ) cm, thai gian ngén nhét vat di
5 g g

tir lac bat dau chuyén dong dén khi vat di duoc quang dudng S = 6cm 1a:
A.0,155 B. 2/15s C.0,2s D.0,3s
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Cau 12: Con lic 16 xo dao dong voi bién do A. Thoi gian ngan nhat dé hon bi di tir vi tri can bang dén diém M

colidox=A % 14 0,25 s. Chu ky ctia con ldc:

Als B.15s C.05s , D.2s
Cau 13: Mot vat dao dong dicu hoa vai phuong trinh X = Acos(wt + ¢ ). Biét trong khoang thoi gian t = 1/30 s
dau tién, Vat di tir vi tri cdn bang dén vi tri ¢6 i d6 x = AT\@ theo chiéu duong. Chu ki dao dong cua vat 1a:
A.0,2s B. 5s C.0,5s D.0,1s

Cau 14: Mot vt dao dong diéu hoa phai mat 0,25s dé dé di tir diem c6 van toc bang khong t6i diém tiép theo
ciing nhu vay. Khoang cach gitra hai diém 1a 36cm. Bién d0 va tan so cua dao dong nay la:

A. A=36cmvaf=2Hz B.A=72cmvaf=2Hz

C.A=18cmvaf=2Hz D. A=36cmvaf=4Hz

Cau 15: Mot vat dao dong diéu hoa véi phuong trinh x = Acos(2rt/T + n/3). Sau thoi gian 7T/12 ké tir thoi
diém ban dau vat di dugc qudng duong 10 cm. Bién d6 dao dong la:

A 3—70cm B. 4cm C. 6cm D.5cm

Cau 16: Nguoi ta kich thich cho qua ning cua con lic 10 xo dao dong diéu hoa theo phuong thiang ding. Biét
thoi gian qua nang di tir vi tri thip nhit dén vi tri cao nhét cach nhau 10cm 12 /5(s). Van tdc cia vat khi qua vi
tri can bang 1a

A. 50 cm/s. B. 25 cm/s. C. 50 cm/s. D. 25r cm/s.

Cau 17: Mot vat dao dong diéu hod xung quanh vi tri cdn bang theo phuong trinh x = Acos(wt +%)cm . Biét

rang ctr sau nhitng khoang thoi gian bang %S thi dong niang cua vét lai bang thé ning. Chu ki dao dong cta

vat la:
A. 13 B. £s C. £s D. is
15 60 20 30

Cau 18: Vit dao dong diéu hod voi phuong trinh x = 6¢os(w t-7 /2)cm. Sau khoang thoi gian

t = 1/30s vat di duoc quing duong 9cm. Tan sb goc cia vat 1a

A. 257 rad/s B.157 rao[/s C.107 radls D. 207 rad/s ‘

Cau 19: Mot vat dao dong diéu hoa xung quanh vi tri can bang O. Ban dau vat di qua O theo chiéu duong. Sau

e . T N 2. A 2 A A e N . A N e . A
thoi gian t; = E(S) vat chua doi chicu chuyén dong va van toc con lai mot nra. Sau thoi gian t; = 0,37 (S) vat

da di duwoc 12cm. Van tée ban dau vo caa vat 1a:

A. 20cm/s B. 25cm/s C. 30cm/s D. 40cm/s

Cau 20: Con lic 10 xo treo thang dung, gdm 10 xo d6 cimg k = 100(N/m) va Vit nang kh01 luong

m =100g. Kéo vat theo phuong thing dung xudng dudi 1am 10 xo glan 3(cm), rdi truyén cho né van toc

207\/3cm /s hudng 16n. Liy g = n = 10m/s®. Trong khoang thoi gian Z chu ky quéng duong vat di duoc ké tir

lic bat dau chuyén dong 1a:
A. 4,00cm B. 8,00cm C. 2,54cm D. 5,46cm
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Cau 21: Mot chat diém dao dong diéu hoa trén truc Ox co vén tdc bang 0 tai hai thoi diém lién tiép t; = 2,8 s va
t, = 3,6 S va van tdc trung binh trong khoang thoi gian At = t, —t, 1a 10 cm/s. Toa do chét diém tai thoi diém t =
0(s) la

A.—4cm. B. -1,5cm. C.0cm. D. 3cm

Cau 22: Mot vat dao dong diéu hod voi phuong trinh x = Acos(mt + %)Cm. Biét quing duodng vat di duoc
trong thoi gian 1s 1a 2A va trong 2/3 s la 9cm. gié tri ciia A va o la:

A. 12cmva =« rad/s. B. 6cm va « rad/s. C. 12 cmva 2x rad/s. D. bap an khac.

Cau 23: Mot con lic 10 X0 treo thing dung khi can b@f}ng 10 xo gidn 3 (cm). Bé qua moi luc can. Kich thich cho
vat dao dong dicu hoa theo phuong thang dimg thi thay thoi gian 10 X0 bi nén trong mét chu ki la T/3 (T la chu
ki dao dong cua vat). Bién do dao dong cua vat bang:

A.9cm B. 3cm C. 3J2cm D. 24/3cm

Céu 24: (PH - 2010) Mot con lic 10 xo dao dong diéu hoa véi chu ki T va bién do 5 cm. Biét trong mot chu ki,

khodng thoi gian dé vat nhé cia con lic c6 d6 16n gia téc khong vuot qua 100 cm/s” 1a 3 Lay n”=10. Tan sb

dao dong cua vat 1a
A. 4Hz. B. 3Hz. C. 2Hz. D. 1Hz.

Cau 25: Mot vat dao dong diéug hoa véi phuong trinh x = Acos(wt + @) . Trong khoang thoi gian 6_103 dau

B3

tién, vat di tir vi tri x = 0 dén vi tri x = A7 theo chiéu dwong va tai thoi diém cach VTCB 2cm vat co véan tdc

40my/3cm /. Bién d6 va tan sé goc ciia dao dong thoa man cac gia tri
A. ®=10rrad/s;A=7,2cm B. ® =10xnrad /s, A =5cm
C. ®=20mrad/s,A=5cm D. ®=20rrad /s, A =4cm

Cau 26: M6t con lic 10 xo dao dong didu hoa véi bién do A, thoi gian ngin nhéat dé con lic di chuyén tir vi tri
1 a £ o A . A Lo
colidox=-Adénvitricod i do x :E la 1s. Chu ky dao dong cua con lac 1a

1

A. 3s B. §S C.2s D. 6s

Cau 27: Con lic 10 xo dao dong diéu hoa vai bién d6 A. Thoi gian ngin nhat dé hon bi di tir vi tri can bang dén
vitricd lidd x = Ag la 0,25 s. Chu ky ctia con lic

A ls B.0,25s C.0,5s D.2s

Cau 28:Mot vat dao dong diéu hoa xung quanh vi tri can béng 0. Ban déau vat di qua O theo chiéu duong. Sau
e . T N 2. A 2 A A e N . A N “ e . A
thoi gian t; = E(S) vat chua doi chicu chuyén dong va van toc con lai mot nira. Sau thoi gian t; = 0,37 (S) vat

da di duwoc 12cm. Van tée ban dau vo caa vat 1a:
A. 20cm/s B. 25cm/s C. 30cm/s D. 40cm/s
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Cau 29: Mot vat dao dong diéu hoa voi phuong trinh x = Acos(wt + ¢). Trong khoang thoi gian %S dau tién

A A A A A <\ . r o1 A A 3 A . r A M \ . . , r 1 A
vat chuyén dong theo chiéu am tur vi trico li do x, = > dén vi tri can bang va tai vitricoé lido x = 2\/5 cm

vat ¢ van téc v = 10m cn/s. Bién d6 dao dong cua vat 1a:
A 2\/§(cm). B. 5(cm). C. 4(cm). D. 6(cm).
Cau 30: Mot con lic 10 xo nam ngang dugc kich thich dao dong diéu hoa voi phuong

N T A N N , . \ . ~ £ N 4 ~ N
trinh x= 6COS(57rt—E) cm (O ¢ vi tri can bang, Ox trung voéi truc 10 x0). Véc to van toc va gia toc s€ clng

chiéu duong Ox trong khoang thoi gian nao (ké tir thoi diém ban dau t = 0) sau day:

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

Cau 31: Mot vat dao dong didu hoa phai mat 0,25s dé di tir diém c6 van tdc bang khong t6i diém tiép theo ciling
nhu vdy. Khoang cach giita hai diém 1a 36cm. Bién d¢ va tan s6 cua dao dong nay la

A.A=36cmva f=2Hz B. A=18cmva f=2Hz.

C.A=72cmva f=2Hz. D. A=36cmva f=4Hz

Cau 32: Mot banh da da quay dugc 10 vong ké tir luc bat dau ting tdc tir 2 rad/s dén 6rad/s. Coi rang gia toc
goc khong dbi. Thoi gian can dé tiang toc 1a bao nhiéu?

A 107 s. B.257x s. C.57s. D.157 s.

Cau 33: Mot vat DPDH trén truc Ox, khi vat di tir diém M c6 x;= A/2 theo chiéu (- ) dén diém N c6 1i 6 x, =
- A2 lan thtr nhit mat 1/30s. Tan s6 dao dong cua vat 1a

Al SHz B: 10Hz C:5mHz D: 107 Hz

Cau 34: Mot con lic 10 xo dao dong diéu hoa theo phuong thing ding, tai vi tri cAn bang 10 xo gidn 4(cm). Bo
qua moi ma sét, lay g= 2 =10(m/s?). Kich thich cho con lic dao dong diéu hoa theo phuong thing dung thi
thiy thoi gian 10 X0 bi nén trong mot chu ki bing 0,1(s). Bién d6 dao dong cua vat 1a:

Al 42 (cm). B.4(cm). C.6(cm). D.8(cm).

Dang 5: Tim s6 lan (tin suat) vat di qua vi tri da biét x (hoiic v, a, Wq, W, F) tir thoi diém t; dén t,

Pinh tin suit theo li d9
Bai 1: Mot con lic dao dong voi phuong trinhx = 3003(471‘[ —%j cm. Xac dinh sb 1an vt qua li d6 x =1,5cm

trong 1,2s dau

Pip s6: 6 lan

Pinh tin suit theo vin toc

Bai 2: Mot vat dao dong véi phuong trinh x = 4cos3nt cm. Xac dinh sb 1an vat c6 tde do 6 cmi/s trong khoang
tir 1s dén 2,5s

Dip sb:

Pinh tin suit theo co niing

Bai 3: Mot con lic 10 xo treo thing ding gdm vét ning 200g va 10 xo ¢6 do cing K = 50N/m. x4c dinh s6 lan
dong ning bang thé ning trong 1, 5s dau biét t = 0 khi vat di qua vi tri can bang

Bai 4: Mot vat dao dong Vai co ning toan phin bang 0,025J thoi gian dé vat thuc hién ting tdc tir khong dén
cuc daila0,125s Tim sé lan vat co thé ning bang 6,25.102 J trong 3,0625 s ddu . Cho t = 0 khi vét ¢6 li do cuc
dai
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Bai 5: Xac dinh s lan co ning gap 4 dong ning trong 8,4s dau biét phuwong trinh dao dong
X = Acos(nt +%) (cm)

Pinh tin suzflt theo lyc i

Bai 6: Con lac 10 xo treo thang dtirg gom 10 xo0 ¢6 d6 cirng K = 100N/m. Vat c6 khoi lugng 0, 5 kg dao dong
Véi bién do 5v2 (cm). LQC t = 0 khi vat & vi tri thip nhét. Tinh sb lan luc tac dung 1én diém treo cyc tiéu trong
khoang thoi gian 0,5s dén 1,25s ‘

Bai 7: Mot con lac 10 xo ¢0 chiéu dai ty nhién 30cm treo & mot di€ém co dinh khi vat ¢ vi tri can bang thi 10 xo
c6 chiéu dai 34cm. Trong khoang 1,14 s dau luc tac dung 1én diém treo cuc tiéu bao nhiéu lan biét bién d6 dao

dong biang 42 cm va t = 0 khi vt di qua vi tri 10 X0 gidn (4 + 4\/§)cm
Bai tap tric nghiém

Cau 1: Mot vat dao dong diéu hoa véi phuong trinh x = 3cos(4nt) cm. Trong 2s vat qua vi tri can bang méy lan
A.2lan B. 4 lan C. 8 lan D. 10 lan

Cau 2: Mot chit diém dao dong diéu hoa theo phuong trinh x = 3cos(5nt —n/3) (x tinh bang cm, t tinh bang s).
Trong mot giay dau tién ké tir luc t = 0, chat diém qua vi tri c6 1i d6 x =+ 1 cm bao nhiéu lan?

A.5 lan B. 4 lan C. 6 lan D. 7 lan

Cau 3: Mot chét diém dao dong didu hoa c6 van tdc bang khong tai hai thoi diém lién tiép 1Aty =22 svat, =
2,9s. Tinh tir thoi diém ban dau t, = 0 s dén thoi diém t, chat diém dé di qua vi tri can bang

A.6lan . B.5lan. C 4lan. D. 3 lan.

au 4: Mot chat diém dao dong diéu hoa theo phuong trinh X = 4cos| 54t +— |(cm) ; (trong d6 x tinh bang cm
CAu 4: Mot chét diém dao dong diéu hoa theo ph h457é()(dhbg

con t tinh bang gidy). Trong mot gidy dau tién tir thoi diém t = 0, chat diém di qua vi tri c6 1i d6 x = +3cm.

A. 4 lan B. 7 lan C.5lan D. 6 lan

Cau 5: Mot chit diém dao dong diéu hoa theo phuong trinh x = 4cos ( 6nt + 7/3) (x tinh bang cm va t tinh
bang gidy). Trong mét gidy dau tién tir thoi diém t = 0, chat diém di qua vi tri c6 i d6 x =+ 3 cm

A.5 lan. B. 6 lan. C. 7 lan. D. 4 lan.

Cau 6: Mot chat diém dao dong diéu hoa cd van toc bang 0 tai hai thoi diém t, = 2,6 s va t, = 3,3s. Tinh tir thoi
diém t, =0 dén thoi diém t, chat diém qua vi tri cAn bang miy lan

A. 4lan B. 3 lan C.5lan D. 6 lan

Cau 7: Mot vat dao dong diéu hoa theo phwong trinh x = 2cos(3xt + n/4) cm. S6 1an vat dat véan toc cuc dai
trong gidy dau tién la: ‘ ‘ ‘

A. 1 lan. B. 2 lan. C. 3 lan. D. 4 lan.

Cau 8: Mot vat dao dong diéu hoa theo phwong trinh: x = 2c0s(5nt - 1/3) + 1 (¢m). Trong gidy dau tién ké tur

lic bat dau dao dong vat di qua vi tri ¢6 ly d x = 2 cm theo chiéu duong duoc may 1an?
A. 2 lan. B! 3 lan. C. 4 lan. D. 5 lan.

Cau 9: Mot vat dao dong diéu hoa theo phwong trinh x = 2cos(5nt +g) + 1 (cm; s). Trong gidy dau tién ké tir

ltc bat dau dao dong vat di qua vi tri c6 ly d§ x =2 cm theo chiéu duong duoc
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A. 2 lan. B. 3 lan. C. 4 lan. D. 5 lan.
Céu 10: (PH — 2008) Mot chét diém dao dong diéu hoa theo phuong trinh x = 3sin (575'[ +gj (x tinh bang cm

va t tinh bang gidy). Trong mot gidy dau tién tir thoi diém t = 0, chat diém di qua vi tri c6 i 6 x = + 1cm

A. 7 lan. B. 6 lan. C. 4 lan. D. 5 lan.

Cau 11: M6t con lic 10 xo ¢6 k = 40 N/m ; m = 0,1kg. K&o vat ra khoi vi tri can bang 5 cm theo chiéu (+) rdi
budng nhe. Cho hé sé ma sat giita vat va mat phing ngang 1a 12 =0,01. LAy g = 10 m/s® . S6 1an vét qua vi tri
can bang (ké tir lac bit dau dao dong cho dén khi dung lai) 1a:

A. 50 B. 80 C. 100 D. 25.
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CHUYEN DE 3: BAI TOAN LIEN QUAN PEN QUANG PUONG
Dang 1: Tinh quing duong di dwgc trong khoing thoi gian tir t; dén t,
Bai tap tw ludn

1. Khi vét xuit phat tir VTCB hodc vi tri bién (tirc 12 ¢ = 0; 7; £n/2) thi

+ quéng dudng di duoc tir thoi diém t = 0 dén thoi diémt =T/4 12 A

+ quing dudng di duoc tir thoi diém t = 0 dén thoi diém t = nT/4 12 nA

+ quéng duong di duge tir thoi diém t = 0 dén thoi diém t = nT/4 + At (v6i 0 < At < T/4) 1A S = nA +
| X(NT/4 + At) - x(nT/4) |

2. Khi vat xuét phat tir vi tri bat ki (tére 12 ¢ # 0; 7; +r/2) thi

+ quing dudng di duoc tir thoi diém t = 0 dén thoi diém t = nT/2 (n 12 6 tu nhién) 13 S = n.2A

+ quing duong di duoc tir thoi diém t = 0 dén thoi diém t = to + NT/4 + At (V6i to 12 thoi diém lan dau tién
vat dén VTCB hoic vi trf bién; 0 < to; At < T/4) 13 S = | x(to) - X(0) | + nA + | x(to + nT/4 + At) - x(to +
nT/4) |

3. Quang dwong vat di duge tir thoi diém t, dén t,.

a. Néu t; — t; = nT/2 véi n 1a mot sb tu nhién thi quing dudng di duoc 13 S = n.2A.

b. Truong hop tong quat.

Céch 1: Goi S1 va S; lan Iuot 1a quing dudng di dugce tir thoi diém t = 0 d&én thoi diém t; va dén thoi diém
to. Vi S1 va S, tinh theo myc trén. Quang duong di dugc tir thoi diém t; dén thoi diémt, 1S =S, - S
Hodc phan tich: t, —t; =nT + At (n €N; 0 <At <T). Quang duong di dugc trong thoi gian nT 14 S; = 4nA,
trong thoi gian At 2 S,. Quéng duong tong cong 14 S = Sy + Sy. Tinh S, theo mot trong 2 cach sau déy:

X, = Acos(at, + @) va {xz = Acos(awt, + @)

. _ (V1 Va v, chi can xéac dinh dau)
v, =—oAsin(ot, +¢) |V, =-—oAsin(et, +¢)

Cach 2: Xac dinh: {

Néu viv, > 0 Néu viv, <0
At<0,5T =S, =|x, — x| - {v1>0:> S, =2A-x —X,(At<T/2)
At>0,5T =S, =4A—|x2 —x1| V,<0= S, =2A+x +X,(At<T/2)

Hodc : Sau khi xac dinh dugc vi tri va chiéu cua vat tai cac thoi diém ta v trén truc va tur do

Xac dinh duogc quing duong

Chay:

Nezutzlth‘ls=A R
4 Neu t=nT this=n4A

Quéng duong: < Neu t =£ this=2A suyra<Neut=nT +% this=nd4A+A

Neut=T this=4A

Neu t=nT +£ this=n4A+2A
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Sy = A2 neu vat fii t6/x = TrA% = X= iA%

tz% —><Js=Aneuvatiitdx=0 <& x=tA
sm:A(Z—\/E) ne;uvatﬁitb.x:iAg =2 x=tA & x:iA%

T :Aﬁ neuvatfitdx=0 < x= +A%
t=— — ¥ T

8 neu vat fii to/ x = +A£ o X==A * : g

2 _A P2, *%A +A X
= <> neuvatnltox 0 & x= +A§ ‘ 5 :

T i,

tzg —>4S8= gneuvatnltox +§ <~ X==£A

(2 \/§) neu vat ﬁitb.x:iAé = x=1A x:iAﬁ

A
S :A neuvat i tdx=0 < x= +i
M2 2

t=— o
L2 Sy = {1—§] neu vat i tb.x:iAg “ X=+A

Céch 3: Dya vao hinh chiéu ctia chuyén dong tron déu. Tinh x; = Acos(wt; + ¢); X2 = Acos(wt, + o).
Xac dinh vi tri ctia diém M trén duong tron ¢ thoi diém t; va t,.
Tim quang duong S dich chuyén cua hinh chiéu

\/

So=x1+2A+ X

S =X1—Xo So=xX +2A+ X S, =x1+4A =X

>

[

cH

82:X1—X2

v

B

N

v
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o

N LN

B »— v/-
' I~

1
2 = —
i S, =-X1 +4A + X
\ Q s 2
™
SZZXZ—X]_ S, =X +2A-X%X S, =-X1 +4A + X
Chay:

- Trong mot chu ki (t = T) quang duong vat DDDH di duoc 1a S =4, trong ntra chu ki (t = T/2) quéng
duong vat DDPH di dugc 1a S = 2A, trong mét phan tu chu ki (t = T/4) tinh tur vi tri bién hay VTCB thi
vat di dugc quang duong 1a A, con tinh tur cac vi tri khac thi quang duong di dugc khac A

- Quéng dudng dai nhat ma vat di duoc trong mot phan tu chu ki (t = T/4) 1a V2A, quang duong ngin
nhat ma vat di dugc trong mot phan tu chu ki (2 - \/E)A

Bai tap gidi mau:

Céau 1: Mot vat dao dong diéu hoa véi phuong trinh x = 10cos (nt - gj (cm). Quéng duong vat di duoc

trong khoang thoi gian tir ty = 1,5s dén tf%S la

A. 50 +5+/3 (cm) B. 40 + 54/3 (cm) C. 50 +5+/2 (cm) D. 60 - 5+/3 (cm)
Giai:

Céch 1: A=10cm, ® = n(rad/s); T=2s, o= —g — t =0, vat qua vi tri can bang theo chiéu dwong.
Khit= 1,55 — x = 10cos(1,57 — 0,57) =-10cm

Khit = %s x= 10cos(B—“—E) 10cos,(23—7t - 27) = 10c0s(~ %) = 53 cm
Suy ra, trong khoang thoi gian
13 26 9 17 ~ . .
At =§—1 S_F_EZES — T < At < 1,5T, quing duong di duge: s =5A + |x| = 50 + 5+/3 (cm)
Céch 2:
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13 3
Khi t; = 1,55 — x = 10cos(1,57 — 0,5m) = -10cm= -AA _3 2 _17 17 _, 5
T 2 6.2 12 12
Quaéng duong ditrong 1T 1a S; = 4A
Quaéng duong di trong %T ung véi goc o = %.3600 =150° 14

S, =A+x=A+Acos30°=A + _*/_

Viy: S = sl+sz_5A+£_5o+5I(cm)

Cau 2: Vit dao dong diéu hoa theo phuong trinh x = 5cos(10xt - E)(Cm). Thoi gian vat di dugc quéng
> q

duong 7,5cm, kétrlict =0 1a:

A Lls B. 25 c.ls D. 1s
15 15 30 12
Giai:

Vi (pz—g nén t = 0, vat qua VTCB theo chiéu duong, va A = 5cm nén khi vat di duoc quing duong

7,5cm thi luc dé vat qua li d@ x = 2,5cm theo chidu 4m tirc v < 0, suy ra: 2,5 = 5cos(10nt - g) —

cos(10mt - =) = i1, lomt- =X = t= s 1
27 2 2 3 60 12 , ,

Cau 3: Mot chat diém dao dong vei phuong trinh X = 2 cos (5at- n/3)cm. Tim toc d6 trung binh cia chat

diém khi di duoc 6 cm dau tién?

Giai: ) .

- lac t =0, x =1, vi tri vat chuyén dong tron déu ban kinh 2cm tuong ung la tai M.

- khi vat dao dong diéu hoa di duoc 6cm thi chuyén dong tron déu vach duoc cung tron MCN

Trén hinhvé, ta thiy MN = 51/3 va thi gian di hét cung MN 13 At = MN /o = 1/3 s.

Vay vén téc can trung binh can tim 13 # = s/ At = 6/ At = 18 (cm/s.)

Cau 3: Mot vat dao dong diéu hoa di tir mot diem M trén quy dao dén vi tri can bang hét 1/3 chu ki. Trong

5/12 chu ki tiép theo vat di dugc 15cm. Vit di tiép 0,5s nira thi vé lai M da mot chu ki. Tim AvaT.

Giai:

Taco: T/3+5T/12+05=T = T = 2s. Trong At,= 5T/12 chuyén dong tron déu thuc hién duoc cung

/RB, quang duong vat dao dong di duogc tuong tmg 18 OP + PN = 20P — ON = 2A - A/2 =3A/2 =15 cm.

= A=10cm

S
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E.
2
W 5;:;5!,\\2,;;3 . =
* T L
« Hinh 3
Hinh 8

Bai tap tw giai:
Bai 1: Mot vat dao dong diéu hoa véi phuong trinh. x = 2cos[10nt —%j (cm). Tinh quang duong vat di

duoc trong 1,1s dau tién
Dap so: S=44cm

Bai 2: Mot vat dao dong diéu hda véi phuong trinh X = 4¢0s (nt - gj (cm). Tinh quang duong vat di duoc

trong 2,25s dau tién

Pap s6: S =16+2v2 (cm) , , ‘

Bai 3: Mot 10 xo ¢6 d6 ctrmg k = 100 N/m gan vao vat khoi lugng 250 g. Vat dao dong dicu hoa vai bién
d0A=5cm

a. Tinh chu ki va co nang lugng cua vat

b. Tinh quang dudng, téc do trung binh vat di duoc sau thoi gian t = %s dau tién ké tir khi bit dau dao
dong

Bai 4: Mot vat khéi lugng m = 100 g dao dong diéu hod voi phuong trinh: x = 3cos(2xt +%) cm

a. Xac dinh chu ki, tan s ciia dao dong

b. Tinh co nang cua dao dong " o
c. Tinh quédng duong, toc do trung binh vat di dugc sau thoi gian 1s, 1,5 s ké tir lac bat dau dao dong

Bai 5: Mot vat dao dong diéu hoa voi phuong trinhx = 10005(27& - %) (cm). Goi M va N la hai bién cua

vt trong qua trinh dao dong. Goi I va J tuong tng 1a trung diém cia OM va ON. Hay tinh vén téc trung
binh cta vat trén doan tir I t6i J. ‘
Bai 6: Mot con lac 10 xo treo thang dirng gom vat nang 200g va 10 xo ¢6 d§ cirng K = 100N/m nguoi ta

kéo vat sao cho 10 x0 gidn 6¢cm roi tha nhe. Tinh van tde trung binh tir khi lyc tic dung 1én diém treo cuc
dai dén khi lyc tac dung 1én diém treo cuc tiéu img véi thoi gian ngan nhat
Bai 7: Mot vat dao dong v6i chu ky 2s khi vat ¢ vi tri can bang ta truyén cho vat van toc 5w cm/s Tinh van

toc trung binh khi vat di tur vi tri c6 van tdc cuc tiéu dén vi tri co 1i dd 2,5 cm ung véi thoi gian ngén nhét
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Bai 8: Mot vat dao dong diéu hoa trén duong thang giita hai diém A va B véi OA = OB = 10 cm, chu ki
dao dong T = 1s. Goi M 1 trung diém ctua OA, N 14 trung diém cua OB

a. Tinh van tdc trung binh trong 1 chu ki

b. Tinh van téc trung binh trén doan MN

Pap sb: a.v=40(cm/s)  b. v,,, =60 (cm/s)

Bai 9: Mot con lic dao dong diéu hoa theo phuong trinh x = 4cos27t (cm)

a. Xac dinh li d6 cua con lic tai thoi diém t = 1,255 , t =2s

b. Tinh thoi gian tir lic bat dau dao dong dén khi con lic ¢6 1i o x = -2 cm lan thir nhat

¢. Tinh quang dudng, toc do trung binh ma con lic dao dong duoc sau thoi gian 1,5s , 1,75 s

Bai 10: Mot vat dao dong diéu hoa theo phuong trinh x = 5cos( 2zt —2?7[) (cm)

a. Tinh quang duong vat da di duge sau khoang thoi gian t = 0,5s ké tir lac bat dau dao dong ‘
b. Tinh quadng duong, toc do trung binh vat da di dugc sau khoang thoi gian t = 2,4s ké tur luc bat dau dao
dong

Bai 11: Xét mot vat DBPH theo phuong trinh X = 4cos(87xt —2?7[) (cm)

a. Tinh thoi gian ngén nhat dé vat di tir vi tri c6 1i do x; = —2+/3 cm theo chiéu (+) dén vi tri c6 1i d0 x, =
2/3cm theo chiéu (+)
b. Tinh thoi gian vat di duge quing duong S = (2 +2/2 ) (k& tir lic bit diu dao dong)

Bai tap tric nghiém

Cau 1: Mot con lic 10 xo gém 10 x0 nhe dit nam ngang c6 do cimg 100N/m va vat nho c6 khdi lugng
250g, dao dong dicu hoa vdi bién d§ 6cm. Ban dau vat di qua vi tri can bang va dang chuyén dong theo

A R A 775 N . ~ N .-
chiéu am cua truc toa dg, sau @S vat di dugc quing duong dai

A. 14cm. B) 15cm. C. 3cm. D. 9cm.
Cau 2: Vat dao dong diéu hoa theo phwong trinh X = 5¢0s (1071‘[ - gj (cm). Thoti gian vat di dugc quéng

dudng bang 12,5cm (ké tirt = 0) 1
A.is B.E S. C.ls. D.is
15 15 60 12
Cau 3: Vat dao dong diéu hoa theo phuong trinh x = 2cos(4xt -n/3)em. Quang dudng vat di duoc trong
0,25s dau tién I3
A. -1cm. B. 4cm. C. 2cm. D. 1cm.
Cau 4: Mot vat dao dong diéu hoa doc theo truc Ox va&i phuong trinh X = 3cos(4nt - ©/3)cm. Quéang
duong vat di dugce tir thoi diém t = 0 dén thoi diém t = 2/3s 14
A.15¢cm B. 13,5cm C.21cm D. 16,5cm
Cau 5: Mot con léc 10 xo ndm ngang c6 k = 400N/m; m =100g; ldy g =10m/s%; hé s6 ma sat gitra vét va
mat san la p = 0,02. Luc dau dua vat t6i vi tri cach vi tri can béng 4cm roi buong nhe. Quéng duong vat di
duoc tir lc bat dau dao dong dén luc dimng lai 1a
A. 16m.. B. 1,6m. C. 16cm. D. bép an khac.
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Cau 6: Mot con lic 10 xo dao dong diéu hoa voi bién do 6cm va chu ki 1s. Tai t =0, vat di qua vi tri cn
bang theo chiéu am cua tryuc toa d5. Tong quing duong di dugc cia vat trong khoang thoi gian 2,375s ké
tir thoi diém dugc chon 1am gbc 1a:

A. 48cm B. 50cm C. 55,76cm D. 42cm

Cau 7: Mot vat dao dong didu hod doc theo truc Ox véi phuong trinh X = 6cos(4nt - ©/3)cm. Quéng
duong vat di dugce tir thoi diém t; = 13/6s dén thoi diém t, = 37/12s Ia:

A.34,5cm B.45cm C. 69cm D.21cm

Cau 8: Mot vat khéi lwong 100g gin Vo1 mot 10 xo c6 do cung 100N/m, dao dong trén mat phing ngang
V61 bién do ban dau 10cm. Lay gia tdc trong tru:(mg 10m/s®. Biét hé sb ma sat giita vat vd mat phing
ngang 12 0,1. Tim tong chiéu dai quing dudng ma vat di duoc cho téi luc dimg lai.

A.5m B. 4cm C. 6cm D. 3cm

Cau 9: Mot vat dao dong diéu hoa doc theo truc Ox v6i phuong trinh x = 2cos(2nt - ©/12)cm. Quang
duong vat di dugce tur thoi diem t; = 17/24s dén thoi diém t, = 25/8s la:

A. 16,6cm B. 20cm C.18,3cm D. 19,3cm

Céau 10: Mot vat dao dong diéu hoa doc theo truc Ox véi phuong trinh x = 2cos(2xnt - ©/12)cm. Quéng
duong vat di dugc tir thoi diém t; = 17/24s dén thoi diém t, = 23/8s Ia:

A. 16cm B. 20cm C. 24cm D. 18cm

Cau 11: Mot vat dao dong qdiéu hoa doc theo truc Ox v6i phuong trinh x = 5cos(nt + 2n/3)ecm. Quang
duong vat di dugc tir thoi dieém ty = 25 dén thoi diém t, = 19/3s la:

A. 42,5cm B. 35cm C.22,5cm D. 45cm

Cau 12: Mot vat dao dong qdiéu hoa doc theo truc Ox v6i phuong trinh x = 5cos(nt + 2n/3)ecm. Quang
duong vat di dugc tir thoi dieém t; = 25 dén thoi diém t, = 29/6s la:

A. 25cm B. 35cm C. 27,5cm D. 45cm

Cau 13: Mot vat dao dong qdiéu hoa doc theo truc Ox v6i phuong trinh x = 5cos(nt + 2n/3)ecm. Quang
duong vat di dugc tir thoi dieém ty = 25 dén thoi diém t, = 17/3s la:

A. 25cm B. 30cm C. 30cm D. 45cm

Cau 14: Mot vat dao dong diéu hoa doc theo truc Ox v6i phuong trinh x = 6cos(4nt - ©/3)cm. Quéng
duong vat di dugce tir thoi diém ty = 2/3s dén thoi diém t, = 37/12s I

A. 141cm B. 96cm C. 21cm D.117cm

Cau 15: Mot vat dao dong qdiéu hoa doc theo truc Ox v&i phuong trinh X = 7cos(bnt + ©/9)cm. Quang
duong vat di dugce tir thoi dieém t; = 2,16s dén thoi diém t, = 3,565 la:

A. 56cm B. 98cm C. 49cm D. 112cm

Cau 16: Mot vat dao dong qdiéu hoa doc theo truc Ox véi phuong trinh X = 3cos(4nt - ©/3)ecm. Quang
duong vat di dugc tir thoi diem t = 0 dén thoi diém t = 2/3s la

A. 15cm B. 13,5cm C. 21cm D. 16,5cm

Cau 17: Mot vat dao dong qdiéu hoa doc theo truc Ox voi phuong trinh x = 5cos(8nt + n/3)cm. Quang
duong vat di dugce tir thoi diém t = 0 dén thoi diém t = 1,55 la

A. 15cm B. 135cm C. 120cm D. 16cm

Cau 18: Mot vat dao dong diéu hoa doc theo truc 0x voi phuong trinh X = 6c0s(20t + 7/2) cm (t do bang
gidy). Quang dudng vat di dugc tir thoi diém t = 0 dén thoi diém t = 0,71/6 (5) 1a

A. 9cm B. 15cm C. 6cm D. 27cm
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Cau 19: Mot con lic 10 xo gom mot 10 xo ¢6 do cimg 40N/m va vat c6 khdi lugng 100g, dao dong dicu
hoa véi bién d6 5cm. Chon gbc thoi gian t = 0 luc vat qua vi tri cAn bang. Quing duong vat di dugc trong
0,1757 (s) dau tién la

A. 5cm B. 36cm C. 30cm D. 25cm

Cau 20: Bién do cta mot dao dong diéu hoa bﬁng 0,5m. Vat d6 di dugc quing duong béng bao nhiéu
trong thoi gian 5 chu ki dao dong:

A. 10m B. 2,5m C.0,5m D.4m

Cau 21: Quing duong ma vat dao dong diéu hod, co bién do A di dugc trong mot nira chu ky
A. bing 2A . B. ¢6 thé 16n hon 2A .

C. ¢6 thé nho hon 2A . D. phu thudc mdc tinh thoi gian

Cau 22: Mot vat nho dao dong dicu hoa c6 bién do A, chu ki dao dong T, ¢ thoi diém ban dau t = 0 vat
dang & vi tri can bang hodc vi tri bién. Qudng duong ma vat di dugc tur thoi di€ém ban dau dén thoi diém t
=T/41a

A. A2 B. A C.2A D. A4

Cau 23: Mot vat dao dong diéu hoa theo phuong trinh x = 4 cos(2at —2?7[) (cm). Quang duong vat di

duoc sau thoi gian t = 2,25s ké tir luc bat dau dao dong la:

A.37,46 cm. B.30,54 cm. C.38,93 cm. D.34 cm.

Cau 24: Mot con lic 10 xo gom mot 10 xo ¢6 do cimg k = 100N/m va vat co khdi lwgng m = 250g, dao
dong diéu hod voi bién d6 A = 6¢cm. Chon gbe thdi gian t = 0 luc vat qua vi tri can bang. Quéing dudng vat
di duoc trong 107 (s) dau tién Ia:

A.9m. B. 24m. C. 6m. D.1m.

Cau 25: Mot vat dao dong diéu hoa theo phuong trinh x = 12cos(50t - 7t/2) cm. Tinh quéng duong vat di
duoc trong thoi gian /12 s, ké tir lac bit dau dao dong:

A. 90cm B. 96 cm C. 102 cm D. 108 cm

Cau 26: Con lic 10 xo treo thang dimg, gdm 10 X0 do cimg k = 100N/m va vat nang khdi lwong m = 100g.
Kéo vt theo phuong thing ding xubng dudi 1am 10 xo gidn 3cm, rdi truyén cho nd van

téc 20m+/3(cm/s) huéng 1én. LAy ©° = 10; g = 10m/s®. Trong khoang thoi gian % chu ky quing dudng vét

di duoc ké tir luc bat dau chuyén dong 12
A. 4,00cm. B 8,00cm. C. 5,46cm D. 2,54cm.
Cau 28: Mot vat dao dong diéu hoa doc theo truc 0x voi phuong trinh X = 6cos(20t + 7/2) cm (t do bang
gidy). Quang duong vat di dugc tir thoi diém t = 0 dén thoi diém t = 7a/60 (s) Ia
A. 3+/3cm B. 15cm C. 29,2cm D. 27cm
Cau 29: Mdt con lic 10 xo dao dong v6i phuong trinh: x = 4cos4at(cm) . Quing dudng vat di dugc trong
thoi gian 30s ké tir lac to = 0 1a:

A. 16cm. B. 3,2m. C. 6,4cm. D. 9,6m.
Cau 30: Mot con Iic 10 xo gdm mot 10 xo ¢ do cimg 40 N/m va vat c6 khdi lugng 100 g, dao dong diéu
hoa véi bién d6 5 cm. Chon gdc thoi gian t = 0 luc vat qua vi tri can bang. Quéing dudng vat di dugc trong
0,175x (s) dau tién la

A.5cm B. 35cm C. 30cm D. 25cm
Cau 31: Mot con lic 10 X0 c6 do cung k = 100N/m, vit ning khdi lugng m = 250g, dao dong diéu hoa
V6i bién do A = 4em. Lay to = 0 ldc vat & vi tri bién thi quing duong vat di duoc trong thoi gian 71/10(s)
dau tién la:
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A. 12cm. B. 8cm. C.1l6cm. D. 24cm.

Cau 32: Mot vat DPPH véi van tée v = 3zcos(10zt + #/2)(cm/s). Trong 1,5s dau tién, vat di duoc quing
duong la

A.3cm B.6cm C. 9cm D.12cm

Cau 33: Quéng duong ma vat dao dong diéu hoa , co bién d6 A di dugc trong mot nira chu ky

A. bing 2A . B. c6 thé 16n hon 2A .

C. ¢6 thé nho hon 2A . D. phy thudc mdc tinh thoi gian

Cau 34: Mot vat nho dao dong diéu hoa co bién do A, chu ki dao dong T, & thoi diém ban dau to = 0

vat dang & vi tri bién. Quang duong ma vat di dugc tir thoi diém ban dau dén thoi diém t = T/4 12

A. Al4. B. 2A. C.A. D. A2 .

Cau 35: Mot vat dao dong diéu hod tir mot diém M trén quy dao dén vi tri can bang hét 1/3 chu ky. Trong
5/12 chu ky tiép theo vat di dugc 15cm. Vat di tiép mot doan S thi vé M du mot chu ky. Tim' S

A. 13,66cm. B. 10cm. C. 12cm. D. 15cm.

Cau 36: Con lic 10 xo gom mot 10 xo nhe c6 do cimg k = 100N/m va vat ning m = 1kg dugc bd tri trén
mot mat phéng ngang. Tu vi tri can béng, kéo vat 1éch mot doan 5cm doc theo truc cta 10 xo rdi tha nhe.
Do ma sat nén dao dong cua vat bi tat dan va vat chuyén dong duoc quang duong 1,25m thi dirng lai. Hé
s6 ma sat giira vat vd mat phiang ngang bang:

A0l B 0,01 C 0,05 D 0,02

Dang 2: Tinh vén téc trung binh

a. Tinh vén toc trung binh (v,)

Phwong phap :

- Xac dinh toa d¢ x, tai thoi diém t, va toa do x, tai thoi diém t,

-Apdung: v, = );2 _:1 i)t( (B0 doi) / (Thoi gian thyc hién do doi)
-

- Van tdc trung binh c6 thé 4m dwong hoic bing 0
b. Tinh toc d¢ trung binh

Phwong phap : )

- Xac dinh quéng duong S va khoang thoi gian di hét quéng duong do

- Ap dung : V= " > 3 = % = (Quéng duong di duoc) / (Khoang thoi gian di dugc)
, -

Chuy:

- Phan biét 18 giita van toc va toc do, van tc 1a ti sé giira bién thién toa do va thoi gian con toe do 1a ti sb
gitra bién thién duong di va thoi gian.
- Van toc trung binh trong mot chu ki =0

- Téc do trung binh trong mot chu ki v = l:_—A

X, — X
- Néu vat chi di trong gidi han tir bién nay dén bién kia ta c6 téc do trung binh 1a v —% | ZAt 1|
- Khi vat chuyen dong thang va theo mot chiéu (tirc 1a Chuyen dong tir vi tri bién nay dén vi tri bién Kia
hay vat chuyen dong trong mot nira chu ki dau) thi van tdc = tdc do
c. Gia toc trung binh
Phwong phap:
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- Xac dinh van tocv, tai thoi diém t, va van toc v, tai thoi diém t,

- Ap dung: a, = V.7V _ AV
t,-t At
, N A A N o O A 2 A
Vidu 1: Tim van toc trung binh khi vat di tu > den —
Bai gii:
A A .
- Quéng duong tir X, _E én X, == la s =|x2 —x1|=
- Thori gian tir 2 dén -2 1a o = 60°, At _@:I( 5)
2 2 360
- Van toc trung binh: Vrs =A—S:A:6—A
At T T
6

Vi du 2: Chimg minh Vre = E.V
T

Bai giai:
S _4A_4A 20A 2

Tacod: vig =—
T 27T T r ™

@
Bai tap tric nghiém:

Cau 1: Mot vat dao dong diéu hoa theo phwong trinh x = 4cos(20t - 2_37c)cm Van tdc trung binh cua vt

sau khoang thoi gian t = 1;’—8[ s ké tir khi bit dau dao dong 1a:

A. 52.27cm/s B. 50,71cm/s C. 50.28cm/s D. 54.31cms. ’ ’
Cau 2: (PH - 2010) Mot chat diem dao dong dicu hoa vdi chu ki T. Trong khoang thoi gian ngan nhat khi

. . yq oA s - A K . ’ _A A R r LA A N Y
ditrvitribiénco lidd x=A dénvitrix = > chat di€m c6 toc do trung binh la

NS S c 3 b 4A
T 2T 2T T

Céau 3: Mot con lic 10 xo dugc treo thing dirng tai noi ¢ gia tdc trong truong g =10 m/s?, qua ning &

phia dugi diém treo. Khi qua ning & vi tri can bang, thi lo xo dan 4cm. Khi cho n6 dao dong theo phwong

thang dirng vi bién do 5cm thi toe do trung binh ciia con lic trong mot chu ki la

A. 50,33 cm/s B. 25,16 cm/s C. 12,58 cmss D. 3,16 cm/s

Cau 4: Mot con lic 10 xo dao dong diéu hda voi phuong trinh X = 6¢0s (1071‘[ +%) cm. Téc do trung binh

cua qua nang trong khoang thoi gian tur thoi diém ban dau dén thoi diém vat qua vi tri cAn bang lan thi
nhat 1a

A.120cm/s B. 60 cm/s C. 180 cm/s D. 150 cm/s

Cau 5: Mot chat di€ém dao dong dicu hoa (dang ham cos) ¢6 chu ki T, bién do A. Toc do trung binh cua
chit diém khi pha ctia dao dong bién thién tir -/3 dén + 7t/3 bang
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A A B, oA c. 24 p. 24

T T T T
Cau 6: Mot chit diém dang dao dong v6i phuong trinh x = 6cos10xt (cm). Tinh téc do trung binh caa chat
diém sau 1/4 chu ki tinh tir khi bat dau dao dong va tc do trung binh sau nhiéu chu ky dao dong
A.12m/sva0 B. 2m/s va 1,2m/s C.12m/sval1,2m/s D.2m/sva 0
Cau 7: Diém M dao dong diéu hoa theo phuong trinh x = 2,5c0s(10xt) cm. tinh van tdc trung binh caa
chuyén dong trong thdi gian mot chu ki
A. 0 cm/s? B. 50 cm/s? C. 25 cm/s? D. 30 cm/s?
Cau 9: Mot chit diém dao dong diéu hoa doc theo truc Ox . Phuong trinh dao dong 1a x = cos20t (cm).
Téc do cua chat diém khi dong ning bang thé ning 1a :
A. 10~/2 cmms. B. 20cm/s. C. 10cms. D. 4,5cm/s
Cau 10: Van tdc ciia mot vat dao dong diéu hoa khi di qua vi tri can bang 1a 20m(cm/s) . Tc do trung
binh cta vat trong mot chu ki 1a
A. 40 cm/s. B.30cm/s . C. 20m cm/s.. D.0.

Cau 11: Mot vat dao dong didu hoa véi phuong trinh x = 0,05c0520t(m). Van tdc trung binh trong %
chu ki ké tir lac to = 0 1a;
A. 1m/s B. 2m/s C. g(m/s) D. i(m/s)

T T

Cau 12: (PH - 2009) Mot vat dao dong diéu hoa c6 do 16n van tdc cuc dai 1a 31,4cm/s. Lay 7 =3,14.
Téc do trung binh cua vat trong mot chu ki dao dong 1a

A. 20 cm/s B. 10 cm/s C.0. D. 15 cm/s.

Cau 13: Mot vat thuc hién dao dong diéu hoa quanh vi tri can béng véi bién d6 10cm. Biét trong 10s vat
thuc hién duoc 40 dao dong. Van tde trung binh khi vat di tur 1i d6 -5cm dén 5cm 1a:

A. 120cm/s B. 240cm/s C. 60cm/s D. 40cm/s

Cau 14: Mot chat diém dao dong diéu hoa xung quanh vi tri can béng v6i bién dd 5cm, tan sd 5Hz. Van
tdc trung binh cia chit diém khi n6 di tir vi tri tan cing bén trai qua vi tri cin bang dén vi tri tan cling bén
phai 1a :

A.0,5m. B. 2m. C.1m. D.1,5m.

Cau 15: Mot vat dao dong didu hoa véi chu ky T va bién do A. Toc do trung binh I6n nhét cua vat thyuc

hién dugc trong khoang thoi gian % la:

A.%; B.@; C:g\/_ﬂ, _%;
2T T 2T T

Cau 16: Mot con lic 10 xo gom 10 xo ¢6 khdi lugng khong dang ké va c6 do cing k =50 (N /m), vat M
c6 khdi lugng 200 (g) c6 thé truot khdng ma sat trén mat phing nim ngang. Kéo M ra khoi vi tri can
béng modt doan a=4 (cm) rdi budng nhe thi vat dao dong diéu hod. Tinh van tdc trung binh ctia M sau khi
né di duge quing dudng 1a 2 (cm) ké tir khi bit dau chuyén dong. Lay 7% =10

A. 60cm/s B. 50cm/s 40cm/s D. 30cm/s

Cau 17: Mot chit diém dao dong diéu hoa v6i phuong trinh x = 4cos(5at + %)cm. Téc d6 trung binh cua

vt trong 1/2 chu ki dau 1&:
A. 20 cm/s B. 20z cm/s C. 40 cm/s D. 40z cm/s
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Ung dung ciia bai toan quang dwong

Cau 1: Lo xo nhe co do cing k, mot dau treo vao diém cb dinh, dau con lai gin v6i qua ning co khi
lugng m. Nguoi ta kich thich cho qua néng dao dong di€u hoa theo phuong thang dimg xung quanh vi tri
cén bang ctia n6d voi chu ki T. Xét trong mot chu ki dao dong thi thoi gian d6 16n gia toc cua qua nang nho
i o coxn T e . , . e A ax ,
hon gia toc roi ty do g tai noi treo con lac la 3 Bién d¢ dao dong A cia qua nang tinh theo d6 dén Al cia

16 X0 khi qua nang & vi tri can bang 1a

A. 2Al. B. Al/2. C. V2 Al D. V3 Al

Cau 2: Qud ning c6 khéi lwong m gin vao dau dudi 10 xo ¢6 do ctmg k, dau trén 10 xo treo vao gia (;6
dinh. Kich thich dé¢ qua ning dao ddng dicu hoa theo phuong thing ding xung quanh vi tri can bang. Toc
do cyc dai khi qua ning dao dong Ia Vo. Bi€n do dao dong A va thoi gian At qua ning chuyén dong tir can
bang ra bién la

A A=y, E,At:Z m. B. A=y, h,At:Z m
Vk 4\ \'m 2k
C. A=vy X at=r ™. D.A=v, [0 at=" M
m K K 2k

Cau 3: Mot vat dao dong diéu hoa, trong 1 phdt thuc hién duoc 30 dao dong todn phan. Quang duong ma
vat di chuyén trong 8s la 64cm. Bién d6 dao dong cua vat la:
A. 3cm B. 2cm C.4cm D. 5cm
Cau 4: Vit dao dong diéu hoa theo phuong trinh : x = 5cos(10 7t -g )(cm). Thoi gian vat di dugc quang
duong bang 12,5cm (ké tir t = 0) 1a
1 2 1

— s — S. C. ls. —S.
A. 15 B. 15 60 D. 12

Cau 5: Mot vit dao dong didu hod véi phuong trinh x = Acos(z_l_—nt + Z)om. Sau thai gian %T Ké tir thoi
diém ban dau vat di dugc quing dudng 10 cm. Bién d6 dao dong 1a

A. ? cm B. 6cm C. 4cm D. bép an khac.

Cau 6: Mot vat dao dong didu hod v6i phuong trinh x = Acos(wt + %)Cm. Biét quing duong vat di duoc

trong thoi gian 1s 1a 2A va trong 3 sdau tién la9cm. giatricia A va o la

A. 12cm va « rad/s. B. 6cm va & rad/s.

C. 12 cmva 2x rad/s. D. bap an khac

Cau 7: Mot con lic 10 xo treo thing dimg gom vat ning c6 khdi lwrong m = 100g va 10 xo khdi lugng
khong dang ké. Chon gdc toa d0 & VTCB, chiéu duong hudng 1én. Biét con lic dao dong theo phwong

trinh: x = 4cos(10t - %)cm. L4y g = 10m/s>. D6 16n lyc dan hdi tac dung vao vat tai thoi diém vat da di
quang duong S = 3cm (ké tirt = 0) Ia
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A. 1,6N B. 1,2N C.09N D. 2N

Cau 8: Mot vat dao dong diéu hoa trong nira chu ky di dwoc quing dudng 10cm. Khi vat ¢ li d6 x = 3cm
thi c6 van téc v = 16xcm/s. Chu ky dao dong cua vat 1a:

A. 0,5s B. 1,6s C. 1s D. 2s

Dang 3: Tinh quing duong 16n nhit va nhé nhat vat di dwoc trong khoang thoi gian At véi
0<At<% nén S, <2A

Khi mot vat dao dong diéu hoa

- Vat di cang gan vi tri cAn bang thi tbc do cang lon, vat di cang gan vi tri bién thi toe do cang nho.

- Vit ¢6 van toc 16n nhit khi qua VTCB, nho nhat khi qua vi tri bién

Nén trong ctng mot khoang thdi gian quing duong di dugc cang I6m khi vat ¢ cang gan VTCB va cang
nho khi cang gan vj tri bién.

Phuwong phap dai sb: Nhanh Cham

—>I§x

E ™M o0 N JF

1. Pé quing duong dai nhat ma vat c6 thé di duoc trong khoang thoi gian At (Vi 0 < At < T/2) thi mot
Ntra thoi gian di trén doan MO va nira con lai di trén ON. Quang duong dai nhat ma vat co6 thé di chinh 1a
di tt M dén N: Spax = MO + ON. Néu chon goc thoi gian la luc vat qua VTCB theo chiéu duong thi

phuong trinh dao dong: x = ACOS[a)t +%j =Asin(at)

=S, =20N= 2A.sin(a).A—2(pj

2. Quing dudng ngin nhit ma vat c6 thé di duoc trong khoang thoi gian At (voi 0 < At < T/2) thi mot nira
thoi g1an di trén doan JF va nira cOn lai di trén FJ. Quing duong ngin nhat ma vt co thé di chinh 1a di tir J
dén F rdi dén J:

Smin = JF + FJ. Néu chon gdc thoi gian 13 l0c vét bién duong thi phuong trinh dao dong:

x=A.cosot = |5, =2.JF = 2A—2Acos(m.%)

Phwong phap dwong tron lwgng giac

Str dung mbi lién hé giita dao dong diéu hoa va chuyén dudng tron déu.
GOc quét Ap = wAL.

Quang dudng 16n nhat khi vat di tir My dén
M, do6i xing qua truc sin (hinh 1)

Syax = 2AsinA—2(p

B [

Quang dudng nho nhét khi vat di tir My A
dén M, doi xing qua truc cos (hinh 2)

Sy = 2A(L— cosA—Z"’)
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Luwu y: + Trong truong hop At > T/2
Tach At = n%+ At'

trong d6 ne N*;0<At'<TE

Trong thoi gian n% quéang duong ludn la 2nA
Trong thoi gian At’ thi quang dudng 16n nhat, nhé nhat tinh nhu trén.
+ Tbc do trung binh 1on nhit va nho nhat cia trong khoang thoi gian At:

S s S
=M% V3 Vi = —2% V& Smax; Smin tinh nhu trén.
At At

thMax tbMin —

Ching minh:

a. Tinh quing dudng 16n nhét vat di dugc trong khoang thoi gian At =t, —t, voi 0< At <%
Nhan xét:

- Vi 0<At<% nén S, <2A

- Pé quéng duong di duoc trong thoi gian 0 < At <% 2 16n nhat thi phan 16n thoi gian trong khoang At

van tdc cua vat phai tang, nghia 14 trong phan 16n thoi gian d6 vat chuyén dong hudng vé VTCB dong thoi
vat chi c6 thé qua VTCB m¢t lan

A ~ \ . . T S e A N A A ;) A 5 . A A <A
- bé quang dudng di dugc trong thoi gian 0 < At < 5 la 16n nhat thi van toc cua vat phai khong doi chiéu

trong thoi gian chuyén dong
- Do trong khoang thoi gian At quy dao chuyen dong cua vat 1a mot duong thang va trong qua trinh
chuyén dong vén tdc ctia vat khong ddi chiéu, vi vay ta co thé tinh quing duong ma vat di dugc theo do

doi S =[x, — X

5 lan Iuot 14 1i 6 cua vt tai cac thoi diém t,t

Tir nhitng nhan xét trén ta c6 thé tinh quing duong di duoc trong thoi gian 0 < At <% nhu sau:
S =[x, — X| = |Acos(wtz + ¢) — Acos(ety + )| = ‘—ZAsin(wTAt)sin [a)(%) +go}‘.
S =2Asi n(“’—At)
Chay:
2 T At T B L Ry SO S
- Néu At > 5 ta phan tich At= nE + At' (voi 0<At <E) khi d6 quang duong dai nhat ma vat co the di

duoe s, = 2NA+ 2Asin(wTAt)
b. Tinh quing duong nhé nhét vat di duoc trong khoang thdi gian At =t, —t, v6i 0 < At <%
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- Vi 0<At<% nén S, <2A

- Pé quéng duong di duoc trong thoi gian 0 < At <% la nho nhat thi phan 16n thoi gian trong khoang At
van tbc cla vat phai giam, nghia 13 trong phan 16n thoi gian d6 vat chuyén dong huéng ra xa VTCB

- Do tinh tuan hoan cia chuyén dong Dé quing duong di dugc trong thoi gian 0 < At <% la nho nhat,

thi van téc ctia vat phai doi chiéu tai vi tri bién trong thoi gian chuyén dong

Tir nhitng nhan xét trén ta c6 thé tinh quing duong di duoc trong thoi gian 0 < At <% nhu sau:

+ Néu vat d6i chiéu tai vi tri bién ma li o X,, X, nhan cac gia tri dwong thi qudng duong di duoc trong

thoi gian 0 < At <% la
oAt t +t,
S=A-x1+ A-x2=2A - [ Acos(mt; + ¢) + Acos(ot, + @)] = 2A- 2AcosTcos a)(T) +¢

— S, =2A- 2Acos L2 2 (Sm.n khi cos[a( b 2)+ ®) i )-
+ Néu vat ddi chiéu tai vi tri bién ma li d§ X, X2 nhan cac gia tri am thi quang duong di duogc trong thoi

gian 0<At<% la
WAt t, +t,
S=A+x1+ A+ X =2A + [ Acos(ot; + ¢) + Acos(mtz + ¢)] = 2A + 2A cosTcos a)(T)+(p

S =2A-2Acos 2= 2 (Sm.n khi COS[co(tl )+ @l )-

chay:

- Néu At > % ta phan tich At= n% + At' (V6i0< At'<%) khi d6 quéng duong nho nhit ma vat co thé di
duoc s, = 2A(n+1) - 2Acos(w—At)

Bai 1: Mot vat dao dong diéu hoa véi bién do A va chu ky 12 T. Tim quéng duong:

a. Nho nhit ma vat di duoc trong. lT
6
b. Lén nhat ma vt di dugc trong. %T

c. Nho nhat ma vat di dugc trong%T

Papsb:a. S =(2-+v3)A b.S _ =AJ2 ¢S =(4—«/§)A
Bai 2: Mot vat dao dong diéu hoa vai bién d6 A va chu ky T. Tim téc d6 trung binh nhé nhit va téc do

— X, o A 1
trung binh l6n nhat cua vat trong ET
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Pap an :
' S... A3 33A
Ve mze = At = IT = T
< 3
v —Sam_ A _3A
R a1 T
3

Bai tap tric nghiém

Cau 1: (CP - 2008) Mot vat dao dong diéu hoa doc theo tryc Ox, quanh vi tri can bang O véi bién do A
va chu ky T. Trong khoang thoi gian T/4, quing dudng 16n nhat ma vat ¢6 thé di duogc 1a

A A B. 1,5A C.A\3 D. AV2

Cau 2 : Mot vat dao dong diéu hoa voi bién d§ 4cm, clr sau mot khodng thoi gian 1/4 gidly thi dong néng
lai bang thé nang. Quang duong nho nhat ma vat di dugc trong khoang thoi gian 1/6 gidy 1a :

A.8cm B.4cm C.8(1+ ?) cm D. 8(1- ?)cm

. T N
Giadi: Wy =W, &t = e = T =1s= w = 27, dung cbng thicc Spmin= 2A( 1 — cos(wAt/2)

1
4
. 1
Vo1 At = g = S ]
Cau 3 : Mot vat dao dong diéu hoa doc theo truc Ox, quanh vi tri cén bang O vai bién dd A va chu ky T.
Trong khoang thoi gian T/3, quing dudng nho nhat ma vat co thé di dugc 1a
A (V3-1)a B. 15A C. V3A D. A
Cau 4: Mot chat diém dao dong didu hoa Q(_)c truc Ox quanh VTCB O véi bién d6 A va chu ki T. Trong
khoang thoi gian T/3 quéng dudng 16n nhat ma chat diém c6 thé di dugc 1a:
A AA3 B. 1,5A C.A D. A2
Cau 15: Mot vat dao dong diéu hoa véi chu ky T va bién do A. Khi vat di thang (theo mt chiéu ) tirx = -
A/2 dén x; = A/2, van toc trung binh cua vat bang:
A AT ~ BUAAT C.6A/T D. 2A/T ’
Cau 16: Mot chat diém dang dao dong véi phuong trinh x = 6¢os10zt(cm). Tinh toc d6 trung binh cua
chit diém sau 1/4 chu ki tinh tir khi bit diu dao dong va tdc do trung binh sau nhiéu chu ky dao dong:
A. 1.2m/sva0 B. 2m/sval2m/s C. 1,2m/sval,2m/s D. 2m/sva 0
Cau 17: Mot vat dao dong diéu hoa véi chu ky T va bién do A. Tc do trung binh lon nhat ciia vat thuc

hién dugc trong khoang thoi gian % la:

A. %; B.@; C.S‘/_ﬂ; D.%;
2T T 2T T

Cau 21: Mot vat dao dong diéu hod voi phuong trinh x = 4cos(4nt + n/3). Tinh quing dudng 16n nhit ma
vat di dugc trong khoang thoi gian At = 1/6 (S):

A. 4\/5 cm B. 3\/5 cm C. \/5 cm D. 2\/5 cm
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Cau 22: Mot vat dao dong didu hod v6i phuong trinh x = 4cos(4nt + /3). Tinh quing dudng bé nhit ma
vat di dugc trong khoang thoi gian At = 1/6 (S):

A. /3 cm B.1lcm C. /3 cm D. 2+/3 cm

Cau 23: Mot vat dao dong didu hoa voi chu ky T = 2s. Biét van tdc trung binh trong mot chu ky 1a

4 cm/s. Gié tri 16n nhat ctia van tc trong qué trinh dao dong 1a:

A. 6 cm/s. B. 5cm/s. C. 6,28 cm/s. D. 8 cm/s.
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CHUYEN DPE 4: BAl TOAN LIEN QUAN TOI NANG LUQNG DAO PONG

I. Niang lwgng dao dong

'A'A'A'l'A'A'A'A'A’l'A'A'A'A'A'A'A'A\

Xét dao dong diéu hoa cua con lic 16 xo:
Khi hon bi chuyén déng tir VT bién dén VTCB: . ®

- Li d6 giam dan va van toc tang 1én nén W, giam va W; ting. X -A O +A

- Khi d@én VTCB, W, = 0 nhung Wj cuc dai.

Khi hon bi chuyén déng tir VTCB dén VT bién:

- Li d6 tang dan va van toc giam xudng nén W, tang va W; giam.

- Khi @én VT bién, W; =0 nhung W; cuc dai.

Két luan: Trong qué trinh dao dong cta con lic 10 xo ludn xay ra hién tuong: khi dong nang tang thi thé
nang giam, khi dong ning dat gia tri cuc dai bang co ning thi thé ning dat gia tri cuc tiéu bang 0 va
nguoc lai.

1.Co ning
-W zima)ZAz
2
-W zlkAZ
2
2. Thé nang dan hai
1+cos|2(wt +
- W, =%kx2 - 2kA2 cos (a)t+qo)— mo* A cos’ (ot +9) = Lz L+ 05] 2(“’ 2IP
3.Dgng ning
. . 1-cos|2(wt +
- W, Lo = lpa S|n2(a)t+go)=1ma)2A23|n2(a)t+go)=1kA2 [2( qo)](z)
2 2 2 2 2
1. Lién he W, — W,
AW, -W;
W, W, . W ? W,
- —L =cot’(wt + p), L =tan’ (ot +¢) va —d:(éj —ZI.:—‘:;2
W, W, L X W, (Aj .
X
5 Wi-W;-W
W, _x* W, . x
vty Ty Tl
W A w A
111 Chénh léch W, — W,
6. W; = nW;
X _n o x_n Ve
v o’ A* n+1 A* n+1
7. Wz = nW;
X ’ x> 1 vi o o,
——zzna) ——2:— ——zza)—
Vv A° n+1 A n+1
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8. Wt = Wd
ox_ 1 ox_ V2 v V2
v w A 2 A 2
IV. Cac vi tri dic biét
9. Vi tri cdn bang
X= 0’ Vmax = COA, amin = 0’ V\/tmin :0’ deax = mszz’ W _deax :Wnd
10. Vi tri bién
X= A’ Vmin = 0’ amax = a)ZA’ Vvtmax _%kAZ ! Wd‘min _0’ W :thax :Wot
Dang 1: Cach vén dung dinh luit bao toan co ning dé tim v?
Phwong phap:
Theo dinh luat bao toan co nang: W = Wy + W; = const = Wamax = Wimax
Vmax = A h
1 m

@%mv2+%kx2 ==mv? =lkA2 =

2 max 2
V| = /h(A2 -x?)
m

Dang 2: Xac dinh thé ning W, va déng ning Wy ciia con lic 10 xo0 khi biét t (theo chu ky T)?
Phwong phap:

Lido: x= Acos(at + @)

Vian toc: v = X'= —wAsin(wt + ¢)

Thé niing dan hoi:

w, =%ka :%kAZ cos? (ot + 4) =%ma)2A2 cos’ (ot +4) (1)

véi a):\/E hay k = me?
m

Pong nang (hon bi):

W, =%mv2 =%kA2 sinz(a)t+¢)=%ma)2A2 sin’ (ot +¢)  (2)

Péi ot = 2t

T
Vi du: t=1:>a)t=2—ﬁ1=£

8 T8 4
Thé ot vao (1), (2) = Wa, W,
Chuy:
+ Wy = W —W;q
+ Wy = W-W,

A2

KhiWi=Ws = x = J_r7 = khoang thoi gian giita hai lan lién tiép (ngan nhat) dé W= W; la:

At= T

4

+ Thé ning va dong ning cia vat bién thién tuan hoan véi cling tan sb goc w’= 2w, tan s6 dao dong £ =
2fvachu ki T'=T/2.

Chuy:
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- Khi tinh ning lugng phai doi khdi lugng vé kg, van toc vé n/s, ly d6 va bién do vé mét
- Pong ning va thé ning trung binh trong thoi gian nT/2 (neN”, T 1a chu ky dao dong) 1a: % = %ma)zA2

- Do géc thé nang chon tai VTCB = x1a 1i 6 cta vat dao dong.

-Khix=0=Ww, , = ; MVZe: Wi =0
-Khi x=2A=W,,,, = ; kA?; W, .. =0
- Khi x= i? va v :J_ra)AZ\/§ =zv maxg khi d6 pha dao dong la +§ hay +? =W, =3W, hay trong
mot chu ki ¢6 4 lan (thoi diém) dong ning bang 3 lan thé ning
- Khi x :J_rAT\/E va V:J_ra)Az\/E Vo \/25 khi d6 pha dao dong la +— hay +3Tn =W, =W, hay
trong mot chu ki ¢6 4 lan (thoi diém) dong nang bang 3 1an thé niang

AV3 oA

“Khi x =+ vav=+ _+V";X khi dé pha dao dong 13 +§ hay +? —W, = 3W, hay trong mot
chu Ki ¢6 4 lan (thoi diém) thé ning bang 3 1an dong ning

- Khoang thoi gian ngén nhit dé dong ning bang thé ning 1a %

W, =ﬂ2[A2 =X W, =ﬂ2[A2 — A cos’ (ot +¢) |
< w < w
2 2
VVI ZF.X W ZFA COS(COt'i‘(D)
Ching minh: 7 )
Tim toa d9, van toc, thoi diém ma E4 = nE; (danh riéng cho con lac 10 xo)
- Tim toa do:
1
—k.A? 2
, W W -W,
Tact: L =ne ‘=ﬂ—1=n<:>ﬂ=(n+l)<:>2 =—=n+1
W, w,ow, W, 1,2 X
Lk
= X= A (Vor1nlat11ecua )
Jvn+1
- Tim thoi diém:
1 2 ain2
W, EkA sin’ (ot + @) sin? (ot + ) )
Taco:—=n<:>1 = > =tg (a)t+¢,):
t EkAZ.COSZ(a)t-i-(D) cos® (ot +¢)
=1g(wt+¢)=+/n (tht dap an thé vo)
- Tim van téc:
= myv? 2
W, K.
Tach: —L = n e 2 =n<:>v2=nkx =V= +x/ = +x.o\n
W, 1y m m
5 X

A A n n
Ma X:—3V:i—.a)\/ﬁ:i‘/—.A.a):ivmaX. /—;
Jn+1 Jn+1 n+1 n+1

Tu chirng minh c¢ong thirc cho W; = nW va W4 = nW
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Vén toc va vi tri cia vat :

+ Pong ning = n lan thé nang thi v = +0A =>Xx== A
(n+1) n+1
X« A < N oA n
+ Thé nang = n lan d.ndng thi v=+ = X=tA|—
n+1 n+1

Bai tap tu luin:

Bai 1: Hai con lic 10 xo A va B ¢6 cung khdi luong vat niang, chu ky va bién do caa hai con lic c6 mbi
quan hé Tg = 3Ta, Ag = 2Aa. Timti s6 co ning ctia con lic 10 xo A va con lic 10 xo B 1a bao nhiéu?

Bai 2: con lic 10 xo treo thiang dtng, dau dudi treo vat khéi lwong m = 100g.Khi vat ¢ vtcb 10 X0 gidn
mot doan 2,5cm. Tir VTCB kéo vat xudng dudi sao cho 10 xo bién dang mot doan 6,5cm rdi budng nhe.
Ning luong va dong ning ctia vat khi né cach vi tri can bang 2cm 12 bao nhiéu?

Bai 3: Vat dao dong diéu hoa véi tan sé f=2,5Hz. Khi vat ¢ 1i 6 1,2cm thi dong ning ctia né chiém
96% co ning toan phan ciia dao dong. Tdc do trung binh cta vat trong mot chu ky bang bao nhiéu?

Bai 4: Mot vat dao dong diéu hoa trén truc 0x, thyc hién duoc 24 dao dong trong thoi gian 12s, van toc
cuc dai la v=20zcm/s. Tim vi tri tai d6 dong nang bang 1/3 lan thé nang ?

Bai 5: Mot 10 xo nhe ¢6 do ctmg K, treo thang dimg dau dudi treo vat khoi lugng m = 100g. Vat dao
ddéng dicu hoa vai tan s6 5Hz, co nang cua hé 1a E = 0,08J, ti so gitta dong nang va thé nang tai vi tri vat
c0 1idd x=2cm la bao nhiQu? ) ’

Bai 6: M6t vat dao dong diéu hoa theo phuong ngang, vat khoi lugng m = 1kg va 10 xo khoi lugng khong
dang ké va cd k = 100N/m. Trong qué trinh dao dong chiéu dai cta 10 x0 bién thién tir 20cm dén 32cm.

Dong nang cuc dai cua vat 1a bao nhiéu?
Bai 7: M6t con lac 10 xo dao dong theo phuong trinh x = Acos 2zt(cm) . Khoang thoi gian ngan nhat

giita hai 1an dong ning bang thé ning 1a bao nhiéu?

Bai tap tric nghiém:

CAu 1: Mot con lic 16 xo c6 m = 200g dao dong diéu hoa theo phuong thing dimg. Chiéu dai ty nhién
caa 1o xo 1a I, =30cm. Lay g =10 m/s?. Khi 0 xo ¢6 chiéu dai 28cm, thi van tdc bang 0 va lic do6 luc
dan hoi c6 do 16n 2N. Ning luong dao dong cua vat 1a

A 0.1 B 0,08)J C.0,02J D.151J
Giai:
Khi van toc ciia vat bang 0, vat dang ¢ vi tri bién, 10 xo nén mot doan Al* =30—28 = 2cm

A \ * F
- D0 16n lyc dan hoi la Fy, =kAl" =k =—d2=i=100N /m
Al* 0,02

: , mg
- Tai VTCB ta co Al = T =0,02m = 2cm,
Vay ban dau 10 xo gidn 2cm, khi 10 bi nén 2cm thi v = 0 nén khi d6 vat ¢ bién = A = 4cm (bién do
A=Al"+Al =4cm =0,04m)
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Ning luong dao dong W = % kA? =0,08J

Cau 2: Con lic 106 xo dat nim ngang, gom vét nang c6 khdi luong 5009 va mot 10 xo nhe c6 do ctg 100
N/m, dao dong diéu hoa. Trong qua trinh dao dong chiéu dai cua 10 xo bién thién tir 22cm dén 30cm. Co
ning ciia con lic 1a
A.0,16 J. B. 0,08J. C. 80J. D.0,4J.
Cau 3: Mot con lic 10 xo dao dong diéu hod véi bién d6 18cm. Tai vi tri co li d6 x = 6cm, ty s6 gitta dong
ning va thé ning cia con lic 1a:
Al8 B.3 C.5 D.6
CAu 4: Mét con lic 10 xo dao dong diéu hoa. Lo xo ¢6 do cing k = 40N/m. Khi vit m cta con lic di qua
vi tri ¢6 li @ x = -2cm thi thé ning diéu hoa cua con lic Ia:

A.W;= 0,016 B. W; = 0,008 J C. W;=0,016 D. W, =0,008J
Cau 5: Trong mot dao dong diéu hoa, khi li d6 bang nira bién do thi ti s6 giita dong ning cia vat va thé
niang dan ho cua 10 xo 14 :
Al B. % C. % D. bap sb khac
Cau 6: Mot con lic 10 xo treo thang dirmg ¢ ndi c6 gia tdc trong trudng g =10m/s?, thi khi qua nang & vi
tri can bang, 10 xo ddn 4cm. Sau d6 kéo qua ning xudng sao cho 10 xo din 10cm, roi tha vat dao dong
diéu hoa. Biét khdi lwong cua vat & m = 200g . Co ning dao dong 1a

Al90 mJ B.40mJ C.250 mJ D. 500 mJ
Giai:

Tacéd k=m=50N/m
Al

Mit khac A= Al},,, — Al =6cm=0,06m =W = %kA2 =9.107%J =90mJ

CAu 7: Mot chét diém co6 khdi lwong m = 0,1kg dao dong diéu hoa theo phuong
trinh x =5cos(2t)cm. Dong ning cua vét khi vat chuyén dong qua vi tri x = 3cmc6 gia tri 1

A.0,18 mJ B.0,18J €.0,32mJ D. 0,321 ‘
Cau 8: Mot con lac 10 xo gom mét 10 xo va vat nang khoi lwong m =100g, dao dong diéu hoa

V41 phuong trinh x =10cos (107rt —%} cm. Lay 7% =10. Pong ning cia con lac tai thoi diém t=1s la

A 05 B. 5000 J C.51] . D.1J
Cau 9: Mot vat c6 khoi wong m = 200g , dao dong diéu hoa theo phuong

trinh X =6c0s (ZOt —2?”) cm. Pong ning cuc dai ciia vat bang

Al 14,4.10°) B.7,2.107%) C. 28.8.107J D.0.72

Cau 10: Néu vao thoi diém ban dau, vat dao dong dicu hda di qua vi tri cn bang thi vao thoi diém T/12,
ti sé gitta dong ning va thé ning cua dao dong la:

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

Cau 11: Mot con lic 10 xo dao dong trén quy dao dai 16cm. Khi con lic cach vi tri can bang 4cm thi co
ning bang may 1an dong ning?

A 4 B.5 C. 4/3 D. 3/2

Cau 12: (PH - 2010) Vat nho cia mot con lic 10 xo dao dong didu hoa theo phuong ngang, mdc thé
ning tai vi tri can bang. Khi gia toc cua vat c6 d6 16n bang mét nira d6 16n gia toc cuc dai thi ti s6 gitra
dong nang va thé nang cua vat la

A3 B.l C.l D.2

3 2
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Céu 13: (CP — 2010) Mot vat dao dong déu hoa doc theo truc Ox. Méc thé ning & vi tri can bang. O thoi
diém do6 16n van tdc cua vat bang 50% van toc cuc dai thi ti sé gitta dong ning va co ning cua vt 13
A3 B. L. c. 2 D. L.
4 4 3 2
Cau 14: O mot thoi diém, van téc cua vat dao dong diéu hoa béng 20 % vén tdc cuc dai, ty ) gitita dong
ning va thé ning cia vét 1a

A. 24 !

B —
24
CAu 15: Chat diém c6 khdi luong m, =509 dao dong diéu hoa quanh vi tri can bang cua nd véi phuong

C.5 D.0,2

trinh: x, = 5cos(5nt+%}cm. Chét diém co khdi lwong m, =100g dao dong diéu hoa quanh vi tri can

bang ctia n6 v6i phuong trinh X, = 5C05(5nt —g) cm . Ti s6 co ning trong qué trinh dao dong diéu hoa

cua chit diém m, so v&i chat diém m, bang:

A 1 B.2 C.

2

D.1

g~

Cau 16: Mot con lic 10 xo gom vién bi nho va 10 xo nhe ¢6 d6 cimg k = 100N/m, dao dong diéu hoa voi
bién d6 0,1m. Mdc thé ning & vi tri cAn bang. Khi vién bi c4ch vi tri cin bang 6¢m thi dong ning ciia vién
bi bang:

A. 0,64) B. 3,2mJ C. 6,4mJ D. 0,32)

Cau 17: Mbt con lic 10 xo dao dong diéu hoa . Néu ting do cimg 10 xo Ién 2 lan va giam khdi lugng di
hai lan thi co ning cuia vét sé&:

A. khong do6i B. ting bon lan €l tang hai lan D. giam hai lan

CAu 18: Mot vat co khdi lwong m = 100g dao dong diéu hod trén truc ox véi tan s6 f=2Hz, lay tai thoi
diém t; vat co 1i do x; = - Sem , sau d6 1,25s thi vat c6 thé ning:

A. 20mJ B.15mJ C.12,8mJ D.5mJ

Cau 19: Treo mdt vat nho c6 khdi lwong m = 1kg vao mot 10 xo nhe c¢6 do ctng k = 400N/m. Goi Ox 1a
truc toa d6 co phuong thing ding, gdc toa do 0 tai vi tri can bang cua vat, chiéu duong hudng 18n. Vat
dugc kich thich dao dong tu do véi bién d6 5cm. Dong nang Wy, va Wy, cta vat khi no qua vi tri co toa
d0 x1 = 3cmva xz = - 3cm la:

A Wy = O,l&] va Wq = - 0,18J B. Wy = 0,18J va Wy = O,l&]

C. Wy = 0,32J va Wy, = O,32J D. W4 = O,64J va Wy, = O,64J

Cau 20: Mot con lic 10 xo dao dong didu hod voi phuong trinh x =5005(47rt—%)cm. Biét khdi lugng

clia qué cau 1a 100g . Nang luong dao dong cia vat 1a:

A. 39,48) B. 39,48mJ C| 19,74mJ D. 19,74)

Cau 21: Dao dong ciia con lic 10 X0 ¢6 bién d6 A va ning lugng 12 Eo . Dong ning ciia qua cau khi qua li
dox=A2 la:

A. 3E¢/4 ) B. Eo/3 C. Eo/4 D. Eo/2 ) .

Cau 22: Mot con lac 10 xo dao dong trén quy dao dai 16cm. Khi con lac cach vi tri can bang 4cm thi co
nang bang may lan dong nang?

A 4 B.5 C.4/3 D. 3/2

Cau 23: Mot vat ¢o khéi lwong m dao dong diéu hoa vai bién do A. Khi chu ki tang 3 1an thi ning lugng
cua vat thay doi nhu the nao:

A. Giam 3 lan. B. Tang 9 lan. € Giam 9 lan D. Tang 3 lan
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Cau 24: Mot vat dao dong didu hoa véi phuong trinh x = Acos(wt +¢ ). Trong khoang thoi gian 6_10 s dau

A A c N . ’ A . ’ 3 A \ + 3R , . r A N N
tién, vat di tir vi tri xo = 0 dén vi tri x =§ A theo chiéu duong va tai diém cach vi tri can bang 2cm thi

n6 c6 van toc 1a 40m+/3 cm/s. Khéi lugng qua cau la m = 100g. Ning luong cta né 1a
Al 32107 B. 16.107J C.9.107°J D. Tét c4 déu sai
Giai:

Céch 1:

Chon t = 0, khi X, =O,v>0:¢=—%rad

Vay phuong trinh dao dong 1a x = Acos(a)t - %j cm

Taitzith‘l x=£A,v>O:£A=Acos a)i—E V>0
60 2 2 60 2

@w%—%z—%:a):mn rad/s , va khi |x,| = 2cm thi v, — 407z/3cm / s
2 V:I_2 1 2 A2 -2
= A= x1+—2=4cm=0,04m:>W=Ema)A =32.10"J
(0]
Cach 2:
Vit ditir VICB %, =0 x= Y3 A hét 1 theo gia thidt L= L =T = L o= 207
2 6 6 60 10

Cau 25: Mot vat co khdi lwgng 200g treo va 10 xo lam né dan ra 2cm. Trong qué trinh vat dao dong thi
chiéu dai cua 10 xo bién thién tir 25cm dén 35cm. Ly g = 10m/s. Co nang cia vat 1a:

A.12504. B.0,125J. C.12,5J. D.125J.

CAu 26: Mot con lic 10 xo treo thing ding tai mot diém cd dinh, tir vi tri can bang O, kéo con lic vé phia
dudi thém 3cm rdi tha nhe, cho con lic dao dong diéu hoa quanh vi tri can bang O, khi con lic cach vi tri
can bang lcm thi ty sé gitra thé nang va dong ning 1a

AL B. = c.: D. 1
3 8 9 2

CAu 27: Mot vat co khdi luong m = %kg dao dong diéu hoa véi tan s6 5 Hz va bién do 5 cm. Pong
T

nang cuc dai la
A. 2,5] B. 250 C.0,25] D.0,5]

Cau 28: Con lic dao dong diéu hoa v6i co nang 3J. Khi pha dao dong bang % thi thé niang bang

A. 0,75J B. 1,5v/3J C.2,25] D. v/3J
Giai:
Céch 1:

9

Taco W = 1KA? =3, tirdé W, = Sk = 2ka cos2 % = 3w =2 =2 253
2 2 2 6 4 4
Céch 2:

Wo WW W@ Zolow =3wo225m
W, W 6 3 4

t t t
Cau 29: Mot con lic 10 xo gom mot 10 xo ¢d chiéu dai tw nhién 1 20cm. Pau trén ¢b dinh dau dudi co
treo mot vat c6 khoi lugng 100g. Khi vat dimg can bang thi [0 xo dai 22,5cm. Tir VTCB kéo vat xuong
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phia dudi theo phuong thing dung sao cho 10 xo dai 26,5cm roi budng khong van toc ban dau. Nang
luong va dong nang cua qua cdu khi n6 cach VTCB 2cm lan luot 14

A.32.10°)va24.10°) B. 24.10°) va 32.10°%]
C.16.10%)va 12.10°) D. Tat ca déu sai
Giai:

Taco k=40N/m, A=265-225=4cm=WvaWy;=W-W,

Cau 30: Mot con lic 10 X0 dao dong diéu hoa voi phong trinh x = Acos2 77 t (cm) . Pong ning va thé ning
cua con lac bang nhau lan dau tién la

Al1/8s B.1/4 s C.12 s D. 1s

Ung dung ciia bai toan ning hrong

Cau 1: Mot chat diém co khdi lugng m = 1kg dao dong diéu hod v6i chu ki T = n/5s. Biét ning luong
ctano 1a 0,02]. Bién do dao dong cua chat diém la:

A. 2cm B. 4cm C.6,3cm D. 6cm.
Cau 2: Dao dong ciia con lic 10 x0 ¢6 bién do A . Khi dong ning bang thé ning thi vat c6 i 6 x :
Al x= +i B. x =+A/2 C.x= +£ D. x=+A/4

Céu 3: Mot con lic 10 xo0 dao dong didu hoa voi chu ki T = 2s. Biét rang tai thoi diém t = 0,1s thi dong
ning bang thé ning lan thir nhat. Lan thir hai dong ning bang thé ning tai thoi diém:

A. 0,5s B. 2,1s C.1,1s D. 0,6s

Cau 4: Vit dao dong diéu hoa voi bién do A , tan s6 goc w. Khi dong ning bang n 1an thé ning thi vat co
van toc 1a

Av=oA|-" . Bv-wA/"l  cv-wA| . Dv—ea/l
n+1 n n-1 n

Cau 5: Mét con Iic 10 xo ¢6 co ning 1,0J, bién d6 dao dong 0,10m va téc do cyc dai 1,0m/s. Po cimg k
cua 10 xo va khéi luong m cua vét dao dong lan luot 14

A. k=20N/m va m = 2kg. B. k = 200N/m va m = 2kg.

C. k =200N/m va m = 0,2kg. D. k =20N/m va m = 0,2kg

Cau 6: Mot con lic 10 xo c6 m=100g dao dong didu hoad Vi co nang W = 2mJ va gia téc cuc dai

a_. =80 cm/s®. Bién do va tan sb goc ciia dao dong 1a:

A. 0,005cm va 40rad/s B. 5cm va 4rad/s

C. 10cm va 2rad/s D. 4cm va 5rad/s

Cau 7: (CP — 2010) Mot con lic 10 X0 gom mot vat nho va 10 xo nhe c¢6 do ctimg 100 N/m. Con lic dao
d6ng déu hoa theo phuong ngang véi phuong trinh X = A cos(ot +¢). Mdc thé ning tai vi tri cdn bang.
Khoang thoi gian gitra hai lan lién tiép con lic c6 dong ning bang thé ning 1a 0,1s. Ly n° =10. Khdi
lwong vat nho bang
A. 400 g. B.40g. C. 200 g. D. 100 g.

Cau 8: (PH — A 2009) Mot con lic 10 xo gdom 10 X0 nhe va vat nhé dao dong diéu hoa theo phuong
ngang véi tan sé goc 10 rad/s. Biét rang khi dong ning va thé ning (mbc & vi tri cn bang ciia vat) bang
nhau thi vin téc cua vat c6 do 16n bang 0,6nv/s. Bién d6 dao dong cua con lic 1a
A.6cm B. 6v/2cm C.12cm D. 1272 cm

Cau 9: ( PH — A 2009) Mét con lic 10 xo ¢6 khdi lugng vat nhé 1a 50 g. Con lic dao dong diéu hoa theo
mot truc cb dinh ndm ngang voi phuong trinh x = Acosot. Cir sau nhirg khoang thdi gian 0,05s thi dong
ning va thé ning cua vat lai bang nhau. Ly n° =10. LO X0 cta con ldc c6 do cimg biang
A 50 N/m. B. 100 N/m. C. 25 N/m. D. 200 N/m.

Gio vién: Nguyén Thanh Long WWwW.mathvn.Comgmail: Loinguyen1310@gmail.com 8
DD: 01694 013 498




PHUONG PHAP GIAI NHANH CHUONG DAO PONG CO MATHVN.COM - 64

Cau 11: O vi tri ndo thi dong ning ctia con lic c6 gid tri gap n 1an thé nang?

A B.x=é C.x=i D.x=4_ri

Cau 12: Mot con lic 10 xo gém 10 x0 vat ning c6 khdi luong J2 kg dao dong diéu hod Vi van tdc cuc

A x=+

dai 60cm/s. Tai vi tri c6 toa do 372 cm/s thé ning bang dong nang. Tinh do cing cua 10 X0.
A, 10072 N/m B. 100N/m C. 1042 N/m D. 5072 N/m
v =wA=60cm/s
max w=10rad / s

HD : 2 2 =
W =W +W, :%:2.'%: A= x~/2 = 6cm {kzma)2 =100v2N / m

Cau 13: Con lic 10 xo dao dong véi bién do 6¢cm. Xac dinh 1i d6 cua vat dé thé ning = 1/3 dong ning cta
10 x0.

A. £3.2cm B. + 3cm C. £2+/2¢cm D. +4/2cm

Cau 15: Mot con lic 10 X0 treo thing ding, khi vat & vi tri cAn bang, 10 xo ddn ra mot doan Al = 2cm, lay
g =10 m/s®. Cung cip cho con lic mot niang lugng 13 0,8, con lic dao dong véi bién d6 A=4cm. Lyc
dan hoi cuc dai trong qua trinh dao dong cua vat 1a

A 012N B.0,25N C.0,38 N D.6N

Cau 16: Mot vat dao dong diéu hoa quanh vi tri can bang theo phuong trinh X = 4cos(a)t +%j cm, t tinh

bang gidy . Biét rang c sau nhitng khoang thoi gian 4£O s thi dong ning lai bang nira co ning . Tai nhitng

thoi diém ndo thi vat co van tdc bang khong ?
A.t=£+k—”s B.t=—£+k—”s C.t=£+k—”s D.t=£+k—”s

40 40 40 20 40 10 20 20
Cau 17: Mét con Iic 10 xo nam ngang, tai vi tri can bang, cép chg vat ning mot van toc c6 do 1on l‘Ocm/s
doc theo truc 10 X0, thi sau 0,4s thé nang con lac dat cuc dai lan dau tién, lac d6 vat cach vi tri can bang
A. 1,25cm. B. 4cm. C!2,5cm. D. 5cm.
Cau 18: Con lic 10 xo gébm mat vat nho khéi lugng m =400 g va mot 10 xo ¢6 d6 cung 1. Kich thich cho
vat dao dong diéu hda voi co ning W = 25 mJ. Khi vat qua li 6 -1cm thi vat c6 van téc — 25 cm/s. Po
ctng cua 10 xo bang
Al 250 N/m ) B. 200 N/m C. 150 N/m D. 100 N/m
Cau 19: Mét con lac 10 xo ma qua cau nho c6 khoi lugng 500 g dao déng diéu hoa véi co nang 10 (mJ).
Khi qua cau c6 van tde 0,1 my/s thi gia téc ciia n6 1a — /3 m/s%. Do cling cua 10 xo Ia:

A. 30N/m B. 40 N/m C. 50 N/m D. 60 N/m
2 A2 2 2 2 2
HDow ="OA e W Ve e W ek ome?=50N /m
m 0] 0] « m «

Céau 20: Vat dao dong diéu hod véi tan sb 2,5Hz .Tai mot thoi diém vat co dong nang béng mot ntra co
ning thi sau thoi diém d6 0,05s dong ning cla vat

A. ¢0 thé bang khong hoic bing co ning . B. bing hai 1in thé ning .

C. bang thé ning . D. bing mot nira thé ning .

Cau 23: (CP - 2010) Mt con lic 10 xo dao dong déu hoa véi tan sb 2f, . Pong ning ciia con lic bién

thién tuan hoan theo thoi gian voi tan sb f, bang

A. 2f,. B &, C. f. D. 4f,.
2
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Cau 24: (CP - 2010) Mot vat dao dong diéu hoa véi bién do 6¢cm. Mbc thé nang & vi tri can bang. Khi
A r A - M 3 A - N yA ) . roA M A
vat c6 dong nang bang 1 lan co nang thi vat cach vi tri can bang mdt doan.

A.6cm. B. 4,5cm. C.4cm. D. 3cm.

Cau 25: (CP — 2010) Mot con lic 10 xo gom vién bi nhd va 16 xo nhe c6 d6 ctimg 100N/m, dao dong diéu
hoa véi bién d6 0,1m. Méc thé nang & vi tri cAn bang. Khi vién bi cach vi tri can bang 6¢m thi dong ning
ctia con lic bang

A. 0,64 J. B. 3,2mJ. C. 6,4 mJ. D. 0,32 J.

Céau 26: Mot vat dao dong diéu hoa vai bién d6 6cm. Mbc thé nang & vi tri can béng. Khi vat c6 dong

- M 3 A - N A ’ . r A M A
nang bang 2 lan co nang thi vat cach vi tri can bang mdt doan:

A. 6cm B. 4,5cm C. 4cm D. 3cm

Cau 27: Mbt con lic 10 xo dao dong diéu hoa, biét 10 X0 c6 d6 cimg 36 N/m va vat nho c¢6 khdi lugng
100g. Lay n? ~10. Pong ning ciia con lic bién thién theo thoi gian véi tan sb:

A. 6 Hz B.3Hz C.12Hz D.1Hz

CAu 28: Mot vat thyuc hién dao dong diéu hda theo phuong trinh

X = 10C03(4nt + gj cm . Pong ning cuia vat bién thién véi chu ky bang:

A. 0,50s B. 1,50s C. 0,25s D. 1,00s

Cau 29: Con lic 10 x0 dao dong diéu hoa theo phuong thang dung c6 ning luong dao dong W = 2.102]
luc dan hoi cuc dai ctia 10 X0 Fmax = 4N. Luc dan hoi cta 10 xo khi vat ¢ vi tri can bang 1a F = 2N. Bién do
dao dong s€ 14

A 2cm. B. 4cm. C. 5cm. D. 3cm.

Cau 30: Mot vat dao dong diéu hod voi phuong trinh x =1, 25c0s(20t + %) cm. Van tdc tai vi tri ma thé

ning gap 3 lan dong ning 1a:

Al 12,5cm/s B. 10m/s C.7,5m/s D. 25cm/s.

Cau 31: Con lic 10 xo dao dong theo phwong ngang voi phuong trinh x = Acos(ot + ¢). Cir sau nhirng
khoang thoi gian bafmg nhau va bang 7/40(s) thi dong ning cta vat bang thé ning cua 10 xo. Con lic dao
d6éng dieu hoa vai tan so6 goc bang:

A.20rads™* B.80rad.s ! C.40rad.s™* D.10rad.s "

Cau 32: Mot vat dao dong di€u hod, ctr sau mdt khoang thoi gian 2,5s thi dong nidng lai bang thé nang.
Tan s6 dao dong cua vat la:

A.0,1Hz B. 0,05 H; C.5Hz D.2Hz

Cau 33: Mot vat dao dong dieu hoa theo thoi gian c6 phuong trinh X = Acos(wt + @) thi dong nang va thé
ning ciing dao dong didu hoa vai tan sd goc:

A o'=0 B. 0o'=2w C.a)'zg D. o'=4w

Cau 34: Mot con lic 10 xo nam ngang dao dong diéu hoda xung quanh VTCB theo phuong trinh

X = acosot(cm;s) . Biét rang cir sau nhitng khoang thoi gian bang nhau va bang %s thi dong ning bang

nira co nang. Chu ki dao dong va tan sé goc cua vat 1a

A.T=£s,w=20rad/s B.T:is,co=40rad/s
10 20
C.ngs,cozlorad/s D. T=0,01s,0 = 20rad /s
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Cau 35: Mot con lic 10 xo dao dong diéu hoa theo phuong nim ngang. Van tbc co d6 16n cuc dai bang
0,6m/s. Lic vat qua vi tri x =3v2cm theo chiéu am thi dong ning bing thé ning. Bién do va chu ki cua
dao dong lan luot 1a

A A=6x/§cm,T=2—5ns B. A=60m,T=2—5ns
C. Azicm,Tzﬁs D. A=6cm,T=£s
V2 5 5

Cau 36: Mot con lic 10 xo ¢d khdi lugng m = 1kg, dao dong diéu hoa voi phuong trinh x = Acos(wt + @)

va co nang E = 0,125J. Tai thoi diém ban dau vét c6 van tdc v = 0,25m/s va gia téc a = 6,25 J3m/s?. Bién
do, tan s6 goc va pha ban dau c6 gid tri lan luot 12

A A=2cm,(p=—grad,co=25rad/s B. A=2cm,(p=%nrad,co=25rad/s

C. A=2cm,(p=grad,co=25rad/s D. A=6,7cm,(p=—%rad,co=75rad/s

Cau 37: Mot vat c6 khdi lwong m = 250g treo vao 10 xo ¢6 do cimg k = 25N/m. Tir VTCB ta truyén cho
vat mot van téc vo = 40cm/s theo phuong cta 10 X0. Vén toc cta vat tai vi tri ma & d6 thé nang bang hai
lan dong nang nidng co gia tri la

A.v=%cm/s B.v=80\/§cm/s C.v=ﬂcm/s D.v=%cm/s

NE

Cau 40: Vat dao dong diéu hoa cir mdi phut thyc hién dwoc 120 dao dong. Khoang thdi gian giira hai lan
lién tiép ma dong ning ciia vat bang mot nira co ning cua nd la
A. 2s B. 0,25s C.1s D. 0,5s
Cau 41: Mot vat dao dong didu hoa theo phuong trinh x = Acos(nt) cm. Khoang thoi gian giita hai lan
gap nhau ké tiép ctia dong ning va thé ning 1a
A. 0,25s. B. 1s. C. 0,5s. D. 0,4s
CAu 42: Mot vat dao dong didu hoa voi tan sb 2Hz, bién dd A. Thoi gian ngin nhat khi vat di tir vi tri
bién dén vi tri dong nang bang 3 lan thé ning 1a:
A 15 B. i5 C. i5 D. ls
6 12 24 8
Cau 44: Con lic 10 xo gém vat ning khdi lugng 100g, dao dong theo phwong trinh:

X =4c0s (mm - %j cm. Lay 72 = 10. Khoang thoi gian ngan nhét giita nhirng 1an dong ning bang thé

nang
A. 0,0125s B.0,025s C.0,05s D.0,075s

Cau 45: Mot con lic 10 xo dao dong didu hoa theo phuong trinh X =5C0$(8nt—%j cm. Khoang thoi

gian ngan nhat gitra nhitng lan dong ning bing thé ning 1a
A.0,125s. B. 0,25s. C. 0,5s. D. 0,0625s.
Cau 46: Con lac 10 xo treo thang dung, tai vi tri can bang 10 xo dén I. Kich thich dé qua ning dao dong

didu hoa theo phuwong thing dung vai cho ki T. Thoi gian 10 xo bi nén trong mot chu ki la % Bién do
dao dong cua vt la

A Al B. V2l c.2.1. D. 1, 5AL

V2
Cau 47: Hai con lic 10 xo (1) va (2) cing dao dong diéu hoa vai cac bién do A va A= 5 cm. Do cimg
ctia 10 X0 kp = 2K;. Ning lwong dao dong cua hai con lic 1a nhu nhau. Bién d6 A; cua con lic (1) 1a
A.10cm B.2,5cm C.7,1cm D.5cm
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CAu 48: Mat con lic 10 xo treo thang dirmg c6 do cimg 10N/m, vat co khdi lwong 25g, iy g = 10m/s2.
Ban dau nguoi ta nang vat 18n sao cho 10 xo khdng bién dang rdi tha nhe cho vat dao dong, chon gbc thoi
gian ldc vat bt dau dao dong, truc ox thing dung chiéu duong hudng xudng. Pong ning va thé ning cua
vat bang nhau vao nhiing thoi diém 1a:

3 krm 3z km r  km

At=""+-"5s B t=="—+-""rs. Clt=——+—35. D. Mot dap sé khac
80 40 80 20 80 40

Cau 49: Mot con lic dao dong diéu hoa trén mat phéng nam ngang khéng ma sat, phuong trinh X =
Acos(ot + ¢). Vit co khdi lrong 500g va co nang béng 1072J. Léy géc thoi gian khi vat cd van tde v =
0,1mV/s va gia téc 1a a = -/3m/s’. Pha ban dau cua dao dong 1a

A. /3 B. 5n/6 C. 2n/3 D. n/6

Cau 50: Mot chét diém co khdi lugng m dao dong didu hod xung quanh vi can bang voi bién d6 A. Goi
Vimax ; @max Wamax 180 luot 14 d6 16n van tde cuc dai, gia tdc cuc dai va dong nang cuc dai cua chat diém.
Tai thoi diém t chat diém co ly d6 x va van tdc 1a v. Cong thirc nao sau day 1a khdng diung dé tinh chu ki
dao dong diéu hod cua chat diém?

m
AT=27A | . B.T =2z . C.T=21 | 2. D.T =22 N +x
W, v

a

Vmax max

Cau 51: Mot vat dao dong diéu hod, tai vi tri dong ning gap 2 lan thé ning gia toc ciia vat nho hon gia
tdc cuc dai:
A.2 lan B. \/E lan C.3 lan D. \/§ lan
Cau 52: Mot dao dong diéu hoa voi bién do 6(cm), tai vi tricod 1i do x = —2cm, thé nang 1a W,
d6éng nang 1a Wy, thi W, = nW4, gia tri cua n 1a
A. 3. B. 1/8. C.1/3. D. 8.
Cau 53 : Mot vat dao dong diéu hoa, & thoi diém ban dau vat co dong ning bang thé ning. Sau 12s thi s6
lan trang thai trén lap lao 36 1an nita. Tinh tan s dao dong
A. 0,75Hz B. 1Hz C.1,5Hz D. 2Hz
Giai :

T 4
Bb—=12=T=—< f =0,75Hz

4 3
Bai mau:
Cau 1: (PH - 2009 ) Tai mot noi trén mit dit, mot con lic don dao dong diéu hoa. Trong khoang thoi

gian At, con lic thuc hién duoc 60 dao dong todn phan; thay d6i chiéu dai con lic mot doan 44 cm thi
ciing trong khoang thoi gian At, n6 thuc hién 50 dao dong toan phan. Chiéu dai ban dau cta con lac 1a

A. 80 cm B/ 100 cm C.60cm D.144 cm
Giai:
. ¢ X At
Chu ki con lac don ban dau T, = 27 |- = N (1)
g 1

Chu ki con ldc don khi thay d6i T, = 27r\/£ = % (2)
g N,

2
, . | N
Lay (1) chia cho (2) theo ting vé ta duoc 2 =| —2 | =| — — (3
y (1) (2) theo timg vé a duge | [ j [60 2 ®

50)2 _ 25
2 Nl

, . l, =100(cm)
Tir (3) nhan thiy |, > I, = | =, +44 (4). Giai hé (3) va (4) ta duoc
|, =144(cm)
Pap an B
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Chu y: Néu khong c6 nhan xét [, >1, & (3) thi phai xét hai truong hop 1, =1, +44 va |, =1, + 44 sau d6
loai bot mot truong hop ) ) ) .
Céu 2: (PH - 2009 ) Tai noi cd gia toc trong truong 9,8 m/s?, mot con lac don va mot con lac 10 Xo nam
ngang dao dong dicu hoa cung tan so. Biét con lac cé chiéu dai 49 cm va 16 xo ¢d do cing 10 N/m. Khoi
lugng vat nho cia con lac 10 xo la

A. 0,125 kg B. 0,500 kg C. 0,750 kg D. 0,250 kg
Giai:
Lz , 1 |g
Tan so cua con lac donla f, = —, /=
2z \ |
N R . . 1 |k
Tan so cua con lac 10 Xo ndam ngang la f, = —,|—
2 \'m
Ik 0.49.10
Vif=f,=>m=—= =0,500 k
LT g 98 :

bép an B
Cau 3: (PH - 2009 ) Mot con lic 10 xo nhe va vat nhé dao dong diéu hda theo phuong ngang voi tan sb
g6c 10 rad/s. Biét rang khi dong ning va thé ning (mdc & vi tri can bang vat) bang nhau thi van tc ca
vat co do 16n bang 0,6 m/s . Bién d6 dao dong cua con lic 1a
A.12cm B. 124/2 cm C.6cm D. 642 cm

Giai:

4 ; 1 2. 1, 2 1 .
Cach 1: Khi W, =W, =W =2W, :>EkA =Ea) MA" = Z.Em.v
= A=V2p. 1 =V206.1 =612

1) 10

bép an D

2
Cach2: W, =W < %mv2 = %kx2 X = V—Z Ap dung cong thic doc lap véi thoi gian
@

2 2 2
Az\/x2+v—2=\/v—2+v—2=\/§|v|£=6\/§cm
® ) ®

CAu 4: (PH - 2009) M6t con lic 106 xo ¢6 khdi lwong vat nho 12 50 g. Con lic dao dong diéu hoa theo
mot truc ¢d dinh nim ngang v&i phuong trinh x = Acos ot .Cir sau nhitng khoang thoi gian 0,05 s thi
d6ng ning va thé nang cta vat bang nhau. Ldy n° =10.10 X0 ¢6 do cimg bang
A.25N/m B. 200 N/m C. 100 N/m D. 50 N/m
Giai :
W, =W, < At =%=0,05:T =0,2 = a)=2_|_—n=107r =k =»”m=(107)".0,05 = 50 N/m
Pap an D
Cau 5: (PH — 2009) Mbt con lic 10 xo dao dong diéu hoa. Biét 10 xo ¢ do cung 36 N/m va vét nhé co
khéi lugng 100 g . Ldy n? =10 .Dong ning cua con lic bién thién diéu hda véi tan sb
A.3Hz B. 6 Hz C.1Hz D. 12 Hz
Giai :
Pong ning cia con lic bién thién didu hoa voi tan sd

f'=2f=2.i h= 362=6HZ
27 \'m 0,1z

Pap an B
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CHUYEN DPE 5: BAI TOAN LIEN QUAN TOI CAC LUC

Cac loai luc

1. lye hoi phuc (Iwe kéo vé, le phuc hoi) hay lwe 1am cho vat dao dong diéu hoa

-Ti 1& voi d dovi tinh tir vi tri can bang.

- L& hop luc tac dung 1én vat dao dong diéu hoa

- La nguyén nhan gay ra dao dong diéu hoa, lubn hudng vé VTCB, bién thién diéu hoa theo ham cos (sin) va
c6 cling tan sd véi li o

- Bicu thitc F) = —kx =-mw’x =ma Vvé do lén |th| =kx = me’x =ma

- Luc hdi phuc dat gia trj cuc dai F,_ =kA=ma__khi vat qua cac vi tri bién (x=%A)
- Luc hoi phuc dat gia tri cuc tiéu F.i, =0 Kkhi vat qua vi tri can bang (X = O)

2. Lue dan hoi: o )

Ia lyc cua 10 Xo tac dung 1én vat dé chong lai nguyén nhan gay ra bién dang c6 do 1on

F =k(Al+x)

Khi vat dao dong: F, =k(Al+X), dé hé dao dong diéu hoa dugc phai thoa mén:

Finming 20 k(A +%,,) 20 (Al +X%,,) 20 (-A<X<A)= Al-A>0< A<AI

- Luc dan hoi dat gia tri (lyc kéo) cuc dai

Fua = KAl = K(Al+A) = F, . =ma,,, (khi vat ¢ vi tri thip nhat x = A )

- Luc dan hoi dat gia tri cuc tiéu phu thudc vao do 16n cua A so voi Al

Fon = KAy, =k(Al-A)=F, .. néu Al> A

F . =0 néu Al < A(Ilic vat qua vi tri 10 xo khong bién dang hay c6 chiéu dai tu nhién 1)
- Luc day (lyc nén) dan hoi cuc dai Fy,,, = k(A—Al)(khiVvat & vi tri cao nhit x=—A)
Hoac:

Lwe tac dung vao 10 xo

Lyc hdi phyc: F =k.|x|=mae

min min min

2|x| =ma (véi x 1a 46 bién dang cua 10 x0)
+ O vi tri bién, lec hdi phuc cuc dai: F = k.A= ma,.,.

+ O VTCB: F=0

Lye dan hdi: F =k.JAl £ X| = mo’ [Al £ X =ma

- Luc dan hdi (luc kéo) cyc dai: F_ = k.(AI + A} =ma,,,
H_J
Xgian (max)

Vay: D6 gidn cyc dai cua 10 x0: X y =(Al+A)

gian(max
- Luc dan hoi cuc tiéu:
+ Fmin = 0: néu A > Al (day 1a luc kéo nhd nhat):
+ Xdy ra thém lyc day 16n nhat neu c6 A>Al:F,, .., =k(A—Al).
><nsén(ma><)
Vay: Do nén cuc dai: v
+ F .. =Kk(Al-A)néu A <Al .(lyc kéo nhd nhat)
Xgian
- Quan hé giira luc dan hdi cuc dai va luc dan hdi cyc tiéu:
I:max + I:min _ k|A|| I:max B I:min = kA
2 2

Foox _ K(AI+A)  Al+A
"F. k(A=A Al-A

min
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3. Lue tic dung 1én diém treo 10 X0

chinh 1a hrc dan hdi co cung dé 16n nhung nguoc chiéu voi lyc dan hdi tac dung 18n vat

Chuy:

- D4i véi con lic 10 xo nam ngang thi hyc dan hdi cling 1a huc kéo vé nén Al =0 va I, =l

- Pbi vé6i con lic 10 xo treo thang dung va con lic 10 xo nam trén mat phang nghiéng géc o thi lyc dan hdi
khac voi luc kéo nén Al 0

- D6i vai con lic 10 X0 treo thang ding Al = % = %
®
o R S oA o N - mg sin sin T?
- Bo6i véi con lac 10 X0 nam trén mat phang nghiéng goc a thi Al = g » «_9 > e = g
® T

4. Pp gidn cia 10 X0 tong quat
Do gidn 10 xo tong quat duoc treo vai goc o bat ki la:
_mgsina _gsina _ T?

Al
k ®* Ar?

+ Lo xo treo théngdt’rng a=90° = sina =1= Al =%=i2

+ Lo xo namngang o =0° = sina =0= Al =0
L. Bai tap tw ludn

Bai 1: Mot vat ndng c6 khéi hrc_yn% m = 500g duoc treo vao dau mét 10 xo theo phuong thing ding, do cung
10 xo0 k = 0,5N/cm. Lay g = 10m/s".

a. Lap phuong trinh dao dong, chon gbc thoi gian 14 khi vt ¢6 van tbe v = 20cm/s va gia toc a = 24/3 cm/s?
b. Tinh lyc dan hdi cuc dai, cuc tiéu cua 16 xo trong qua trinh vat dao dong.

¢. Tinh thé nang va dong niang ciia vét ¢ thoi diém t = %T , VOi T la chu ky dao dong

Bai 2: Qua cau c6 khéi lugng 100g, treo vao 10 xo nhe c6 k = 50N/m.Tai vtcb truyén cho vat mot ning
lwong ban dau E = 0,0225J dé qua cau d & & h theo phuong thang ding xung quanh VTCB, tai vi tri ma hyc
dan hoi ctia 10 X0 €6 gia tri nho nhat thi vat cach VTCB bao nhiéu?

Bai 3: Mot qua cau c6 khdi lugng 100g gin vao dau mot 10 xo, dau con lai ctia 10 X0 treo vao mot diém cd
dinh. Kéo qua cau léch khoi vi tri cAn bang huéng xudng dudi 10cm roi budng nhe, qua cau dao dong voi
chu ki 2s.

a. Tinh van tc qua cau khi di qua vi tri can bang.

b..Tinh gia toc ctia qua cau khi nd & trén vi tri cAn bang Scm.

¢. Tinh lyc cuc dai tac dung vao qua cau.

d. Tinh thoi gian ngén nhat d&é qua cau chuyén dong tir diém dudi vi tri cin bang Scm dé diém trén vi tri can
bang 5cm.

Bai 4: Mot vt treo thing dung , treo vat khéi luong 100g, k = 25N/m, Iy g = 10m/s%. Chon truc Ox thing

dung, chiéu duong hudng xudng ,vat dao dong diéu theo phwong trinh x = 4 cos(5rt +5?n)(cm) . Lyc hoi

phuc & thoi diém 10 xo bi gidn 2cm c6 cudng do 1a bao nhiéu?

Bai 5: Con lic 10 xo treo thing dimg ,10 xo ¢ khdi lwong khong dang ké .Tir VTCB kéo vat xudng dudi mot
doan 3cm rdi tha nhe cho vat dao dong . Trong thoi gian 20s con lic thuc hién duoc 50 dao dong. Tim ti s6
luc dan hoi cuc dai cuc tiéu cua 10 x0?
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Bai 6: Mot con lic 10 xo treo thang ding , dau dudi treo vat khéi lugng 500g. Trong hé truc toa do thing
dung, chiéu dwong hudng xudng dudi phuong trinh dao dong ctia vat co dang x =10cos(2zt —%)Cm. Luc

dan hoi tac dung vao gia treo va luc phuc hdi tac dung vao vét & thoi diém t = 1,25s 1a bao nhiéu

Bai 7: Mot con lic 10 xo treo thang dung , dau trén ¢ dinh, dau dudi treo vat khdi lugng m. Khi vét ¢ trang
thai can bang 10 xo gidn 2,5¢cm. Cho con lic dao dong diéu hoa theo phuorng thang dung, trong qua trinh dao
d6ng chiéu dai cua 10 xo thay d6i trong khong tir 25cm dén 30cm. Ly g = =10m/s%. Tim vén tdc cyc dai cia
vat trong qua trinh dao dong?

Bai 8: Con lic 10 x0 ¢6 d6 cing k , khéi lwgng m = 100g, dao dong diéu hoa theo phuong thing ding.Lo xo
c¢6 d6 dai ty nhién 50cm. Khi dao dong chiéu dai cua 10 xo bién thién trong khoang tir 58cm dén 62cm.Khi
chiéu dai 16 xo 1a 59,5cmthif lrc dan hdi cua 10 xo ¢6 d6 16n bang bao nhidu?

Bai 9: Con lic 10 xo treo thing dimg tai noi c6 g =10 m/s?, 16 xo ¢ k = 50N/m. Khi vét dao dong luc kéo
cuc dai va lyc nén cuc dai cua 10 xo 1én gia treo lan luot 1a 4N va 2N. Tim van tdc cuc dai ctia vét dao dong?
Bai 10: M6t con lic 10 xo treo thang dung.Kich thich cho con lic dao dong diéu hoa theo phuong thang
dung. Chu ky va bién d¢ dao dong 1an luot 1a 0,4s va 8cm. Chon truc Ox hudng xuong géc toa do tai VTCB.
Géc thoi gian lac vat qua vtcb theo chiéu duong.LAy g = 10m/s%. Tim thoi gian ngén nhat tir khi t = 0 dén
khi luc dan hdi caa 10 xo c6 d6 16n cuc tiéu 1an thi nhat ?

Bai 11: M6t con lic 10 X0 géan voi vat khdi wong m = 200g dao dong diéu hoa theo phuwong thing dimg .
Chiéu dai ty nhién cua 106 xo 30cm.Khi 10 xo0 ¢6 chiéu dai 28cm thi vat c6 van tdc bang 0 va luc d6 luc dan
hdi c6 d6 16n bang 2N. Tim ning luong dao dong cua vat?

Bai 12: Mot con lic 10 xo treo thang dimg, dao dong diéu hoa véi bién do A = 10cm, ldy 72 =10=g. Tisd
lyc dan hodi cuc tiéu va cuc dai cua 10 X0 1a 3/7. Tim tan s6 dao dong cua vat?

Bai 13: Cho con lic 10 xo treo thang dimg dao dong v4i bién d6 A = 12cm. Biét ti s6 giira Iuc dan hoi cuc
dai va cuc tiéu cua 10 xo tac dong 1én gia treo 1a 4. Tim d6 gidn cua 16 xo khi vat ¢ vi tri can bang va chiéu
dai cuc dai cyuc tiéu cua 10 xo trong qué trinh dao dong?

Bai 14: Mot con lic 10 X0 treo thang dimg , dau trén ¢ dinh , ddu dudi treo vat c6 khdi lugng

m = 100g. Kéo vat xudng dudi vtcb roi tha nhe.Vat dao dong theo phwong trinh x =5cos47t(cm) . Chon gdc
thoi gian 14 10c budng vat, iy g = 10m/s%. Tim d6 16n lyc dung dé kéo vat trude khi dao dong?

I1. Bai tap tric nghi¢m

Cau 1: Mot 10 xo khéi lwong dang ké c6 do ciing k =100N/m, dau trén ¢ dinh, dau dudi gén vat nang co

khéi lwgng m =1kg. Cho vét dao dong diéu hoa véi phuong trinh: x =10cos(wt —%) cm. Do 16n cia luc dan

hdi khi vat c¢6 van téc 504/3 cm/s va & phia dudi vi tri can bang 1a:

A. 5N. B. 10N. C. 15N. D. 30N.

Cau 2: Treo mot vat ning m = 200g vao mot dau 10 xo, ddu con lai cua 16 xo ¢é dinh. Liy g = 10m/s%. Tur vi
tri can bing, nang vat m theo phuong thing dimg dén khi 10 xo khéng bién dang roi tha nhe thi lyc cyc dai
va cuc tiéu ma 10 xo tac dyung vao diém treo lan luot 1a:

A. 4N va 0. B. 2N va ON. C. 4N va 2N.

D! Ca ba két qua trén déu sai vi khdng du dir kién dé tinh.

Cau 3: Mot con lic 10 xo treo thing ding, dau trén c¢b dinh, ddu dudi treo mot vat ning m =100g . Kéo vat
xudng duéi vi tri can bang theo phuong thing dung rdi budng. Vat dao dong véi phuong trinh:

X =5cos(5nt +g) cm. Chon gbe thoi gian 1 10c budng vat. Ly g =10 m/s%. Lyc ding dé kéo vat trudce khi
dao dong co cuong do 1a:

A. 0,8N. B. 1,6N. C. 3,2N. D. 6,4N.

Cau 4: Mot con lic 10 xo gom vat ning khéi lugng m = 0,1kg va 10 xo ¢6 do ctimg k = 40 N/m.Treo thang
dung. Cho con lic dao dong véi bién d6 3ecm. Liy g =10 m/s%. Luc cuc dai tic dung vao diém treo 1a:
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A. 2,2N. ~ B.O2N. ~C.0,IN. D. Tt ca déu sai. 7
Cau 5: M6t con lac 10 Xo gom vat nang khoi lwgng m =0,1kg va 10 xo c6 d9 cirng k = 40 N/m treo thang
dtmg. Cho con lic dao dong véi bién do 2,5 cm. LAy g =10 m/s%. Luc cuc tiéu tic dung vao diém treo 1a:
AIN. B.0O5N. C.0. D. Tét ca déu sai.

Cau 6: Mot 10 xo treo thang ding, dau dudi co mot vat m dao ddong di€u hoa véi phuong trinh:

X = 2,5003(10\/§t + g) . LAy g =10 m/s?. Luc cuc tidu cta 10 xo tac dung vao diém treo 14

A. 2N. B. IN. C.0 D. F,, =k(Al—x,,)

CAu 7: Mot con lic 10 xo treo thang dtng, dau dudi c vat khdi lwong m=0,1, 10 xo c6 do cing

k = 40 N/m. Ning luong cia vat 1a W =18.10"J. Liy g =10 m/s%. Luc diy cuc dai tac dung vao diém treo
la:

A. 0,2N. - BI22N. C.IN. D. Tét c4 déu sai.

Cau 8: Mot con lac 10 xo treo thang dung, dau dudi c6 vat m = 0,5 kg, phwong trinh dao dong cua vét 1a

x =10cosxtcm. Liy g =10 m/s% Lyc tac dung vao diém treo vao thoi diém 0,5 s la

A. IN. B. 5N. C. 5,5N. D. 0.

C{Slu 9: Mot 10 xo treo thang ding, dau trén c6 dinh, dau duédi co vat nang m =100g, do cirng k = 25N/m..
L4y g =10 m/s®. Chon truc Ox thing dimg, chidu duong huéng xudng. Vit dao dong véi phuong trinh:

X = 4cos(5nt + %") em. Luc phuc hdi & thoi diém 10 x0 do gidn 2 cm c6 cuomg do:

A. 1IN. B. 0,5N. C. 0,25N. D. 0,IN.
Cau 10: Mot con lac 10 X0 gom qua cau m =100 g dao dong diéu hoa theo phuong nam ngang véi phuong

trinh: x = 2cos(10xt + %) cm. D¢ 16n luc phuc hdi cuc dai 1a:

A. 4N. B. 6N. C. 2N. D. 1IN.
Cau 11: Mot con lac 10 xo ¢6 do cung k treo thang dirmg, dau dudi co mot vat khoi lwong m =100g. Lay
g =10 m/s*. Chon géc toa dd O tai vi tri can béng, truc Ox théng dtng. Kich thich qua cau dao dong voi

phuong trinh: x = 4cos(20t +%) cm. D6 16n cua Iyc do 10 xo tac dung vao gié treo khi vat dat vi tri cao nhat

la
A. IN. ~ BiO6N. C.04N D. 0,2N. )
Cau 12: Mot con lac 10 xo treo thang dirng, dau dudi c6 mot vat m dao dong vai bién @6 10cm. Ti sb gitra

PR R ’ \ <R ’ N A A 7 A A A
luc cuc dai va cuc tiéu tac dung vao diém treo trong qua trinh dao dong 1a 3 Liy g =n?=10m/s%. Tansb

dao dong la: ) .
Al 1Hz. B. 0,5Hz. C. 0,25Hz. D. Tat ca déu sai.
Cau 14: Mot con lac 10 xo treo thang dirng gom vat nang khoi lmong m =500g, 10 xo ¢6 do cling

k = 250 N/m dang dao dong diéu hoa véi phuong trinh: x =8cos(ot + %) . Lyc dan hdi cyc dai va cuc tiéu

cua 10 xo trong qué trinh dao dong co gia tri:
A F, =13N;F,, =3N. B. F,, =5N;F, =0.
C. k. =13N;F . =0. D. k., =3N;F . =0.

Cau 15: Gan vat c6 khdi lwong 400g vao dau con lai ciia mot 10 X0 treo thiang ding, khi vat & VTCB 10 xo
gidn 10cm. Tir VTCB kéo vat xudng dudi mot doan Scm theo phuong thing ding roi budng cho nd dao
dong diéu hoa. Ké tir luc tha vat dén lac vat di duge mot doan 7cm thi khi d6 do 16m lyc dan hdi 1a bao
nhiéu? Ly g = 10m/s?.

A. 2,8N B. 2,0N C.4,8N D. 3,2N
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Cau 16: Mot con lic 10 xo khdi lwong vat ning m =1,2 g, dang dao dong diéu hoa theo phuong ngang véi

phuong trinh: x =10cos(5t + %t) D6 16n cua lyc dan hoi tai thoi diém t = %s la:

A 15N. B. 3N. C. 13,5N. D. 27N ‘
Céu‘ 17: Qua cau nho c6 khoi lugng m = 100g treo vao 10 xo nhe c6 do cirmg k = 50N/m. Tai vi tri cAn bang,
truyén cho qua nang mdt nang luong ban dau W = 0,0225 J d¢ qua néng dao dong di€u hoa theo phuong
thang dimg xung quanh vi tri can bang. Lay g = 10m/s?. Tai vi tri ma luc dan hoi ctia 10 xo dat gia tri nho
nhat thi vt & vi tri cach vi tri cdn bang mot doan

A.5cm. B. 0. C. 3cm. D. 2cm.

Cau 18: Mot con lic 10 X0 €0 d6 cung cua 10 x0 1a 200 N/m, khdi luong cua vat ndng 1a 200 g, lay g ~ 10
m/s®. Ban dau dua vat xudng sao cho 10 xo dan 4cm thi tha nhe cho dao dong dicu hoa theo phuong thing
ding. Xac dinh luc dan hoi tdc dung vat khi vat c6 do cao cuc dai.

A. 4N B. 10N C.6N D. 8N

Cau 19: Con lic 10 xo treo thang ding, 10 xo ¢6 khdi lugng khong dang ké. HOn bi dang & vi tri can bang thi
duge kéo xudng dudi theo phurong thang dirng mot doan 3 ¢cm roi tha ra cho n6 dao déng. Hon bi thuc hién
50 dao dong mat 20s. Cho g = 72 = 10m/s2. Ti s6 d6 16n luc dan hdi cuc dai va lue dan hdi cyc tiéu caa 10
x0 khi dao dong la:

A.5 B.4 C7 D.3

Cau 20: Mot vat khoi lugng m = 1kg dao dong diéu hoa theo phuong ngang vaoi chu ki T =2s. Vat qua vi
tri can bﬁng v6i van toe 31,4cmys. Chon t = 0 Ia luc vat qua vi tri can bang theo chiéu duong. (ldy 72 =10).
Tai thoi diém t = 0,5 s thi d6 16n luc hoi phuc 1€n vat bang bao nhiéu

A.5N B. 10N C. 1IN D.0,AN

Cau 21: Con lic 10 xo treo vao gia cé dinh, khdi lugng vat ning 1a m = 100g, dao dong diéu hod véi tan sd
gocw =10~/5 rad/s. LAy g =10m/s®. Lyc dan hdi cuc dai va cuc tiéu tac dung 1én gia treo c6 gia tri 1a 1,5N
va 0,5 N. Bién d6 dao dong cua con lic 1a

A.1,5cm. B. 0,5cm. C. 1,0cm. D. 2,0cm

Cau 22: Mot vat c6 khoi lugng m =100g dao dong di€u hoa vai chu Ki 1s. Van toc cua vat khi qua vi tri can
bang 1a v, =3L,4cm/s. L4y 72 =10. Lyc hoi phuc cyc dai tac dung vao vat 1a:

A. 04N B.4N C.0,2N D.2N

Céu 24: (PH - 2010) Luc kéo vé tac dung l@n mot chat diém dao dong dicu hoa c6 do 16n

A ti 1¢ v6i d0 16n cta li d6 va luén hudng ve vi tri can bang.

B. ti 1¢ v6i binh phuong bién d6.

C. khong d6i nhung hudng thay doi.

D. va huéng khong doi.

Cau 25: Mot chét diém c6 khdi lwong m = 50g dao dong diéu hoa trén doan thing MN = 8cm véi tan s f=
5Hz. Khit = 0 chit diém qua vi tri cAn bang theo chiéu duong. Ly 72 =10.6 thoi diém t= %S, luc giy ra
chuyén dong cua chit diém ¢ do 1on 1a:

A 10N B. V3 N C!IN D. 103N

Giai:

Bién do A = 4cm, tan s6 goc o = 10x rad/s

Chont=0,x=0vav>0néne=-m/2rad suyra

Phuong trinh dao dong x = 4cos (loﬂ't —%j cm,

tai thoi diém t = % thi x = 4cos% =2cm=0,02m
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lyc gay ra chuyén dong c6 do 1on f = kx = mw?x =0, 05.(107r)2 .0,02=1IN

hoic: l=i:t=1+1:> x=w=0,02m
T 12 4 6 4
Cau 26: Mot ¢6 khdi luong 10g vat dao dong diéu hod véi bién d6 0,5m va tan sb goc 10rad/s. Luc hdi phuc
cuc dai tac dung 1én vat 1a:
A. 25N. B. 2,5N. C.5N D! 0,5N.

CAu 27: Mot con lic 10 X0 treo t’héng ding duoc kich thich cho dao dong diéu hoa. Thoi gian qué cau di tur
Vi tri cao nhat dén vi tri thap nhat 1a 1,5s va ti so gitra d6 16n cua luc dan hoi 10 xo va trong lwgng qua cau

. 3 . . . 16 o TR
gan ¢ dau con lac khi nd ¢ vi tri thap nhat la 75 - Lay g= n°m/s’. Bién do dao dong cua con lac la:

A.5cm. B. 4cm. C. 3cm. D. 2cm.

Cau 28: Mot con lic 10 xo treo thang dirmg.Tai VTCB 10 xo gidn 5¢m . Kich thich cho vat dao dong diéu
hoa. Trong qué trinh dao dong Iyc dan hoi cuc dai gép 4 1an luc dan hoi cuc tiéu cta 10 xo. Bién do dao
dong 1a:

A2cm B.3cm C.2,5cm D.4cm

Cau 29: Mbt con lic 10 xo dao dong diéu hoa theo phwong thang ding, 10 xo ¢6 khéi luong khong dang ké
va c6 do cing 40N/m, vét nang cd khdi lwgng 200g. Keo vat tur vi tri can bang hudéng xudng dudi mdt doan
5 cm roi budng nhe cho vét dao dong. Ly g = 10m/s?. Gid tri cuc dai, cuc tiéu cua luc dan hdi nhan gia tri
nao sau day?

A. 4N; 2N B. 4N; ON C. 2N; ON D.2N;1,2N

Cau 30: Mot vat c6 khdi lwong m = 0,2g dao dong diéu hoa theo quy luat x =10c0s200xt, trong d6 x tinh
bang mm va t tinh bang s. Hay x&c dinh phuc hdi cyc dai tac dung 18n vat trong qué trinh dao dong.

Al 0,79N B. 1,19N C. 1,89N D. 0,89N

Cau 31: Mot con lic 10 xo treo thang dung. Tai VTCB 10 xo gidn 5cm . Kich thich cho vat dao dong diéu
hoa. Trong qué trinh dao dong Iyc dan hoi cuc dai gép 4 1an lyc dan hoi cuc tiéu cta 10 xo. Bién do dao
dong 1a:

A.2cm B./3cm C.2,5cm D.4cm

Cau 32: Con lic 10 xo ¢6 k.lugng m = 1,2kg dao dong diéu hoa theo phuong ngang voi phuong trinh x
=10c0s(5t +57/6) (cm). Do 16n cua lyc dan hi tai thoi diémt =7 /5 s

A.1,5N; B.3N; C.135 S. D. dap an khac

Cau 33: Mot con lic 10 xo treo thing ding tai mot noi c6 gia tde roi ty do g = 10m/s?, ¢6 do cimg cua 10 X0
k = 50N/m. Khi vat dao dong thi luc kéo cuc dai va lre nén cuc dai cua 10 xo 1én gia treo lan luot 12 4N va
2N. Van tdc cuc dai cua vat 1a

A. 603/5(m/s) B. 30:/5(m/s) C. 40v5(m/s) D. 50/5(m/s)

Cau 34: Mét con lic 10 xo dao dong diéu hoa theo phuong thing dimg gdm khéi lwong m = 100g , 16 X0 ¢6
khdi luong khong dang ké. Chon géc toa do tai VTCB, chiéu duong hudng 1én. Biét con lic dao dong voi

huong trinh 13 x = 4sin| 10t — Z |cm. LAy g =10m/s2. Do 16n luc dan hdi tac dung vao Vit tai thoi diém
phuong 5 y g

vat di dugce quing duong dai S = 3cm (Ké tir thoi diém t = 0) 1a

A. 09N B.1,2N C.16N D. 2N

Giai:

Tacod Al =10cm > A =4cm nén 10 xo ludn gidn

Tai thoi diém ban dau vat dang & vi tri x = — 2cm . Chon chiéu duong huéng 18n, lic nay vat di duge quéng

duong S = 3cm twong (g vat di tir x = — 2cm — x = lem, Vat 10 xo gidn mot doan Al = Al -1=9cm.
Luc F,, =kAlI" = ma’Al" =0,9N
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CHUYEN PE 6: BAl TOAN LIEN QUAN TOI CHU Ki1 CON LAC LO XO

1. P6i véi mot vat ( mot chit diém) dao dong diéu hoa

| , d
—Tﬁnségécm(ij
S
—Chuk‘|T=2—”=E (s)
10) N
- Tan sb lezﬂ:ﬂ (HZ)
T 27 At

2. P6i voi mot hé vat dao dong diéu hoa
a. Con lac 10 xo nam ngang

- Tan s6 goc o = k Vi k 1a d6 cimg cua 10 xo (N/m), m la khéi luong cua vat (Kg)
m

- Chu k‘|T=2—ﬁ=27r\/E=§
10) k N
1

A X [0 1 |k N
-Tansg f===—=—,[—=—
T 27 2z \m At

b. Ddi véi con lic 10 xo treo thang dung thi tin s6 goc @, chu ki T, tan s6 van tinh nhu trén véi

c()z\/zz\/E@T:Zn\/g
m Al g

¢. Con ldc 10 xo dit nghiéng mot goc ¢ SO Vi mit phiang nam ngang thi tan sé goc @, chu Ki T, tan sé van

. / sin
tinh nhu trén vo1 @ = gsina &S T=2n A_I
Al g.sina

3.Ghéploxo:
Co n 1o xo ¢6 dd clirng khac nhau ky, Ko, ...,k, ghép vai nhau thanh mot hé 10 xo ¢6 do cung k thi
- Néu h¢ 10 ¢6 ghép song song thi k =k, +k, +...+k,

1 1

- Néu hé 10 xo ghép nbi tiép thi 11104
K k kK

Truwong hop dac biét
+ C0 hai lo xo ghép song song thi k =k, +k,
+ C6 hai 10 xo0 ghép ndi tiép thi 11,1 hay k _ Kk
kK kK k +k,
4. Cit 10 xo0:
Mot 10 xo c6 chiéu dai 1, do cimg k,dugc cit thanh n 10 xo ¢6 chiéu dai I,1,,...,1., do cimg

K, K,y».... k. khac nhau thi kjJ, =k, =k,l, =...=k | =k, ='|—°|<0;|<2 by by

I I
1 2 n
H¢ qua: Néu cat thanh n doan bang nhau (ciing d6 cimg k): k' = nk,
Chirng minh:
Hé 10 xo ghép noi tiép - ghép song song va xung déi.

TH1. Lo xo ghép néi tiép: o 7
a. Bo cling k cua hé : Hai 10 xo c6 do cimg k; va k; ghép noi tiép ¢ thé xem nhu mét 10 xo c6 do cing k

thoa man biéu thire: ~=—+-1 (1) mok Kk
Kok k, O |
www.mathvn.com
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Chirng minh (1):
FoE_F F=kx K
Khivatglydoxthi: < ' 2 voi F =KX <:>1:i+ihay k= —L2
X=X, +X, k ki k, k, +k,
F, =kyX,

b. Chu ky dao dong T — tan s6 dao d@ng

2
+Khichicoloxol(k): Ti=2n " = ~= 1
k]_ k]_ 47[ m
2
+Khichico0x02(k): To=2n " = T T
kz k2 47[ m
2
+Khighépn@itiépzlc‘)xotrén:T:27r\/E = 1_ T2 Ma 11,1
Kk kK 4n’m kK kK
A 2 2 2 A A ~ .1 1 1
nén T°=T°+T, hay Tanso dao dong : f_2:f_2+f_2
1 2

TH 2: L0 xo ghép song song: 7
a. Do cing k ctia hé : Hai 10 X0 ¢ d6 cimg k; va ky ghép song song c6 thé xem nhu mot 10 Xo ¢6 dd cung k thoa

man biéu thirc : k=ki+k (2) ke
Chirng minh (2) : m| |‘W

F=kx
h %= k=ki+k e
Khi vat ¢ ly d0 x thi : Vi E=kx <k=Kk+
at o ly do x {F F+F, 01 5 =KX, 1+ Kz
F =Kz X,
b. Chu ky dao dong T — tan s6 dao dong :
2
+Khichico1ox0 1(ky) : Ty =21 [T = k= 421
k, T;
2
+Khichico10x02 (k) :To =21 |0 = ky= 421
k, T,
2
+ Khi ghép song song 2 10 xo trén: T=2x % = k=4:_2m Mak =k + ko
en 2= 141 hay Thnsédaodong: B = f2+f2
nen F—F F ay lan so dao dong : =1 2

c. Khi ghép xung déi cong thirc glong ghep song song

Luu y: Khi giai cac bai toan dang ndy, néu gap truong hop mot 10 xo ¢6 do dai tu nhién lo (d6 ctng ko) dugce cat
thanh hai

16 X0 ¢6 chiéu dai lan luot 14 1y (d6 cimg ki) va I (46 cting ko) thita co : kolo = ki1 = kol

Trong d6 ko = ES _ const . E: suit Young (N/m?); S: tiét dién ngang (m?) I, ki m Iy ke

bk - . e

5. Nguyén nhan cia sw thay doi chu ki

- Do m bién thién (ting, giam khéi lugng)

- Do k bién thién (cit, ghép 10 x0)

Chuy:

Gin 10 x0 k vao vat khdi luong my dwoc chu Ky T1, vao vat khdi luong my duoc Ta, vao vat khdi luong my +
m; dugc chu ky T, vao vat khdi luong my — my (my > mp)duge chu ky Ty

www.mathvn.com
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m
T,=2n lell T12:4n2% m,=m,+m,=T,=2n Tf':TSZ =T} +T;
Tacéh =
m
T2—2n1/r12 T, =4n' =% m, =m,—m, =T, =2n %:Tj —T2-T?

6. Su tang giam chu ki

- Khéi lugng tang n 1an, do ctmg ting m lan thi chu ki con lic 10 xo (n<m)...

- Khéi lugng giam n 14n, d¢ cimg tang m lan thi chu ki con lac 10 xo (n<m)...

- Khéi lugng tang m 14n, d¢ cimg giam n 1an thi chu ki con lac 10 xo (n<m)...

- Khéi lugng giam m 1an, d6 ctmg gidm n 1an thi chu ki con léc 10 xo (n<m) ...

- Khéi lugng giam m lan, chiéu dai giam m 1an thi chu ki con lic 10 xo (n<m)...

- th:)i lugng gidm 20%, d¢ cimg tang 20% thi chu ki con Iég 10 X0 ...
- Khoi lugng giam 20%, chi¢u dai tang 20% thi chu ki con lac 10 xo ...
- Bién d¢ tang 2 lan thi chu ki ...

Bai tap giai miu:

m
Loai 1: tur cac cong thuc: T = 27r\/%
= Chu ki cua con lic 10 x0
- ti 1€ thuan can bdc hai khoi lugng m

- ti 1€ nghich can bdc hai d6 cung k
= cac dai lugng can tim

loai2. T, = 27[/ 1VaT—27r /—

m, K,
— lap tisd: -2 = |—2 L duoc cac dai luong can tim

T1 k, m;

- Truong hop chi c6 khéi lwgng m thay d6i mot lwong Am thi / /

Nhén xét: Khdi lvong m tang n lan thi chu ki ting +/n lan => tin s6 f giam \/_ lan va nguoc lai

- Truong hop chi c6 do cimg ki thay d6i thanh k; thi : T = K
1 2
Nhén xét: Do cimg k ting n 1an thi chu ki giam +/n 1an = > tan sb ftang v/n 1an va nguoc lai
- Truong hop chu ki khdng dbi khi m va k thay ddi (tirc 1a ¢6 Ty = T,) thi: %ﬁ =1
2 ml

Loai 3. m; tuong tmg T
m; tuong ung T,
Néumy +m, thi T2 =T? +T2

Cau 1: Hai 10 xo ¢6 chidu dai bang nhau do ctng tuong tng 1a k1, k2. Khi méc vat m vao mot 10 xo ki, thi vat
m dao dong vai chu ki T1 = 0,6s. Khi mic vat m vao 10 xo k, thi vat m dao dong vé6i chu ki T, = 0,8s. Khi
mac vat m vao hé hai 10 xo k; song song véi k thi chu ki dao dong cta m 1a.

A. 0,48s B. 0,7s C. 1,00s D.1,4s
www.mathvn.corh
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Giai:
2
T, =2 |- k=2
N . N kl le ) TZ +T2
Chu Ki Ty, T, xac dinh tir phwong trinh: = = ky+k, =4n°m-15==
m 4n’m T,
T,=2n |— Ky=—
k2 TZ

ki, kz ghép song song, do clrng ctia hé ghép xac dinh tir cong thurc : k = k; + ko.
Chu ki dao dong cuia con lic 10 xo ghép

2 2 242 2 2
T-= 271\/: o |- PP S P :\/ 06208 _p 45(s)
K +k, +k ™ am T2+T2) (?+77) Vo.6*+08

CAu 2: Mot con lic 10 xo dao dong thing dung. Vat co khéi lwong m = 0,2kg. Trong 20s con lic thuc hién
duge 50 dao dong. Tinh do cirng cua 10 xo.

A. 60(N/m) B. 40(N/m) C. 50(N/m) D. 55(N/m)

Giai:

Trong 20s con lic thyc hién duoc 50 dao dong nén ta phai co : T = ﬁl =0/4s

Mit khac co: T:Zn\/E oA _Am02 o imy.
k T 0,42
Cau 3: Con lic 10 xo gdm vat m va 10 xo k dao dong diéu hoa, khi mic thém vao vat m mot vat khac co khoi
lwong gip 3 lan vat m thi chu ki dao dong cuia ching
A. ting 1én 3 lan B. giam di 3 lan Clltang 1én 2 lan D. giam di 2 lan
Giai:

Chu ki dao dong cua hai con lic : T= 2”\/% ;T =2n ’m 13m =2n /4Tm

Cau 4: Khi treo vat m vao 10 xo k thi 10 xo gian ra 2,5cm, kich thich cho m dao dong. Chu ki dao dong tu do
cua vat 1a:

A. 1s. B. 0,5s. C. 0,32s. D. 0,28s.

Giai:

Tai vi tri cAn bang trong luc tic dung va0 VAt cin bang voi luc dan hdi cua 1a xo

mg = KAl, rl? Aly :>T:2—n:2n\/g=2n fA—IO=2n‘/%=O,32(S)
g ® g

Cau 5: Khi gan mot vét co khdi lugng m; = 4kg vao mot 10 xo ¢d khdi lugng khong déng ké, no dao dong
v6i chu ki Ty = 1s. Khi gan mot vat khac c6 khéi lugng m; vao 10 xo trén né dao dong véi khu ki

T, =0,5s. Khéi lugng m; bang bao nhiéu?

A. 0,5kg B. 2 kg C.lkg D. 3 kg

Giai:

Chu ki dao dong cua con lic don xac dinh bai phuwong trinh T = 271'\/%

T—27r

=>m,=m = =4.
m, 1°

Do 3d6 ta co6:

T2 0,52
LY =1(kg)
T,=2n

Cau 6: Mot 10 xo ¢6 Chleu dai ty nhién lp = 20cm. Khi treo vat ¢ khéi lwong m = 100g thi chiéu dai cuaa 10
x0 khi hé can bang do duoc 1a 24cm. Tinh chu ki dao dong tw do caa hé.

A. T =0,35s B.T=0,3s C.T=0,5s D.T=0/4s

Giai:
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VAt & vi trf cin biing ta c6: F,, = P <> kal = mg = k = M9 = 9210 _ 550\ 1m)

Al 0,04
N S L VTS
k 25

Cau 7: (PH - 2007) Mot con lic 10 xo gém vat co khdi lugng m va 10 X0 ¢6 d6 cumg k, dao dong diéu hoa.
Néu tang do cimg k 1én 2 lan va giam khoi lugng m di 8 1an thi tan s6 dao dong cua vét s&

A. tang 4 lan. B. giam 2 lan. C. tang 2 lan. D. giam 4 lan.

Giai:

Tan s6 dao dong cua con lic 10 X0 ¢6 do cimg k, khdi lwgng m: f = ZL\/%
T

Néuk =2k m=m8 thi f =— |-2K _4¢

2z \m/8
Cau 8: Mot 10 xo ¢6 do cimg k = 25N/m. Mot dau caa 10 xo gan vao diém O cb dinh.
Treo vao 10 xo hai vat c6 khdi lrong m = 100g va Am = 60g. Tinh do dén cua 10 xo khi
Vit cin bang va tan s6 goc dao dong cua con lac.

A. Al=4,4(cm);w=12,5(rad /s) Bi Al=6,4(cm);w=12,5(rad /s)
C. Al=6,4(cm);®=10,5(rad /s) D. Al=6,4(cm);w=13,5(rad /s)

Giai:
Dudi tac dung cta hai vat nang, 10 xo d&n mét doan Al, va c6: kAl, = P = g(m+ Am) m
_y al = 9(Mm=Am) _1001+0.08) _ o 6am — 6 acm Am
k 25
AL A, A ) s, k 25
Tan so goc dao dong cua con lac 1a: w = = =125(rad /s)
m-+Am 0,1+ 0,06

Cau 9: Mot 10 xo ¢ do cimg k méc v6i vat ning my ¢6 chu ki dao dong T1=1,8s. Néu méc 10 xo d6 véi vat
nang m, thi chu ki dao dong 1a T, = 2,4s. Tim chu ki dao dong khi ghép m; va m, véi 10 xo noi trén

A. 2,55 B. 2,8s C. 3,6s D. 3,0s

Giai:

N, < . < A m
Chu ki cta con lac khi mac vat my. T, = 27”71 :

N, < . < A m
Chu ki cua con lac khi mac vat m,. T, = 27 TZ

m M
k kK

Kk
T2 T2
2 2 2 2
T=2n 471[2+ﬁ=\/T1 +T2 =+/182+2,4% =30s

Céu 10: Con Ie“'}c 10 X0 gom 10 X0 K va vat m, dao dong diéu hoa véi chu ki T = 1s. Mubn tan s6 dao dong
cua con lac 1a f = 0,5Hz thi khoi lugng cta vat m phai 1a

<, z .z n \ m, +m
Chu ki cuia con lac khi mac vatmp vamy: T = 2n\/# = 27r\/

A.m=2m B.m =3m € m=4m D.m=5m
Giai:
A A R , : . . 1 1 1 [k
Tan s0 dao dong ctia con lac co chukiT=1sla: f ==== :1(Hz), f=—_.—
T 1 2z \m

Tan s6 dao dong méi cua con lic xac dinh tir phwong trinh
.1 [k f k [m m 1 m :
f=—|—>>—=,—0|—=,— =>—=,/—<m=4m
27 \'m f m\ k m 05 m
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Cau 11: Khi mac vat m vao mot 10 xo ky, thi vat m dao dong véi chu ki T1 = 0,6s. Khi mic vat m vao 10 xo
ko, thi vat m dao dong vai chu ki T, = 0,8s. Khi mac vat m vao hé hai 10 xo k; ghép noi tiép k, thi chu ki dao
doéng cia m Ia

A. 0,48s B/ 1,0s C.2,8s D. 4,0s
Giai:
2
h= 27[\/kE ki - 4T12 2 T2
m
Chu ki Ty, T xac dinh tir phuong trinh: U A i — 1 + 1_ ﬁ

1 T2 k, k, 4x°m
T,=2r n —=—2 o
k, kK, 4z°m

N ki+k, TZ+T;

k., 47°m

klk2
k, +k,

ki, ko ghép nbi tiép, 6 cing clia hé ghép xac dinh tir cong thire: k =

Chu ki dao dong cua con lic 10 xo ghép

k, +k T +T7
T= 27r\/7 z.[m (kk j St = JT2+T2 =,/0,62+08% =1(s)

Cau 12: Lan luot treo hai vat my va mz vao mot 10 xo cd do cung k = 40N/m va kich thich chung dao dong.
Trong cuing mot khoang thoi gian nhéat dinh, my thuc hién 20 dao dong va m, thuc hién 10 dao dong. Néu
treo ca hai vat vao 10 xo thi chu ki dao dong cua hé bang n/2 s. Khéi lugng m; va m, lan luot bang bao
nhiéu

A. 0,5kg; 1kg B, 0,5kg; 2kg C. 1kg; 1kg D. 1kg; 2kg

Giai:

Thoi gian dé con lic thuc hién dao dong 13 chu ki dao dong cta hé

- . 1 . /m [m
Khi lan luot mac ting vat vao 10 xo, taco: T, =2« ?1;T2 =2 TQ

Do trong cung mot khoang thoi gian , my thyc hién 20 dao dong va m, thuc hién 10 dao dong nén
c0:20T, =10T, < 2T, =T, < 4m, =m,

om,

N , \ . \ m m,
Chu ki dao dong cua con lac gom vat my vampla: T = 2n\/+ =2r \/ "

T’k (z/2) .40 ~ _
T 0,5(kg) = m, = 4m, = 4.0,5=2(kg)
Céu 13: (CP - 2007) Mot con lic 10 xo gom vat co khdi lwgng m va 10 xo ¢d d6 cung k khong doi, dao
dong diéu hod. Néu khdi lwong m = 200g thi chu ki dao dong cua con lic 1a 2s. Bé chu ki con lic 1a 1s thi
khéi lwgng m bang

A. 100 g. B. 200 g. C.800g. D. 50 g.
Giai:
Cong thuc tinh chu ki dao dong ciia 2 con lic 10 x0: T, = 27, /%;T2 =2r, /%

T2 m, T/ 1

L =—1=om =-2m==-.200=50

TZZ m2 2 TlZ 1 22 (g)

Bai tap tw giai:
Dang 1 : Sy thay d6i chu ki
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Cau 1: Khi gin mot vat c6 khdi lugng m; = 4kg vao mot 10 xo ¢6 khdi luong khong déng ké, no dao dong
v6i chu ki Ty = 1s. Khi gdn mot vat khac c6 khdi lugng m; vao 10 xo trén né dao dong vé6i chu ki T, = 0,5s.
Khdi lugng m, bang bao nhiéu ?

A. 0,5kg B. 2kg C. 1kg D. 3kg
Cau 2: Mot 10 xo ¢6 d6 cing k méc voi vat niang my ¢6 chu ki Ty = 1,8s. Néu mic 10 X0 d6 voi vat ning my
thi chu ki dao dong 1a T, = 2,4s. Tim chu Ki dao dong khi ghép m; va m; vai 10 xo trén

A. 2,55 B. 2,85 C. 3,6s D. 3,0s
Cau 3: Gan mot vat nho khdi hegng my vao mét 10 xo nhe treo thang dimg thi chu ky dao dong riéng ciia hé 1a T,
= 0,8s. Thay m; bang mot vat nho khac c6 khdi hrong my thi chu ky 1a T2 = 0,6 s. Néu gan vét c6 khdi lugng
m =m, —m, vao lo xo noi trén thi n dao dong véi chu ky la bao nhiéu

A. 0,53s B. 0,25 C.1/4s D. 0,4s.
Cau 4: Con lic 10 xo dao dong diéu hoa. Chlng ¢ do clmg ciia cac 10 X0 bang nhau, nhung khdi lugng cac
vat hon kém nhau 90g. trong cung 1 khoang thoi gian con lac 1 thuc hién duge 12 dao dong, con lac 2 thy
hién dugc 15 dao dong. Khdi lwong cac vat cia 2 con lic 1a:
A.250g va 160g B.270g va 180g C.450qg va 360g D.210g va 120g
CAu 5: mot vat khoi luong mo da biét treo vap mot 10 xo rdi kich thich cho hé dao dong ta thu duoc chu ky
dao dong 1a To. Néi bo vat ning mg ra khoi 10 xo, thay vao d6 1a vét ning c6 khdi luong m chua biét thi ta
duogc con lic méi co chu ky dao dong 1a T. Khéi Iwgng m tinh theo mo la:

A m= lm0 B. mz(l)zmO C. mzlmO D.m=-"m,
T, T, T,

0 0

Ghép 10 xo
Cau 3: Khi mic vat m vao mot 10 xo kg, thi vat m dao dong véi chu ki T1 = 0,6s. Khi mic vat m vao 10 xo ks
thi vat dao dong véi chu ki T, = 0,8s. Khi mic vat m vao hé 10 xo ki ghép néi tiép ks thi chu ki dao dong
cuam la
A. 0,48s B.1,0s C. 2,85 D. 4,0s
Cau 4: Hai 10 xo ¢6 chiéu dai bang nhau, do ctng twong duong 13 ky,k,. Khi méac vat m vao mot 10 xo ki, thi
vat dao dong v6i chu ki Ty = 0,6s. Khi méc vat m vao 10 xo ko, thi vat m dao dong véi chu ki
T, =0,8s. Khi méc vat m vao hé hai 10 xo k; song song Vvéi k, thi chu ki dao dong ctia vat m 1a
A. 0,48s B. 0,7s C.1,0s D.0,4s
Cau 5: Hai con lac 10 xo ¢6 cung do cing k. Biét chu ky dao dong T, = 2T, . Khdi lugng cua hai con lac lién
hé v&i nhau theo cong thirc
Am = \/Em2 B. . m =4m, C. m,=4m, D. mi=2m;
Cau 6: Khi gin qua cau c6 khéi lwong my vao 10 xo thi nd dao dong véi tan s6 fi. Khi gan qua cau khoi
lwong m; vao 10 xo trén thi nd dao dong véi tan sé f,. Néu gan dong thoi ca hai qua cau vao 10 xo thi n6 dao
dong véi tan s fduoc xac dinh bai cong thirc
RN S Bll-1.1 C.f2=f2+f2 D. f2 =2 +£2
f2 £ f f2f7 f
Cau 7: M6t 10 xo nhe OA duoc treo thing ding, dau trén ¢ dinh ¢ O. Treo vat vao diém C (trung diém cua
OA\) cuia 10 xo thi vat dao dong véi chu ki 1s. Néu treo vat vao A, thi chu ki dao dong cuia vat bang

A.2s B.\/Es C.05s D.gs

Cau 8: Hai 10 xo L; va L, cé cung d6 dai. Khi treo vat m vao 10 xo L, thi chu ky dao déng cua vat 1a T, =
0,3s, khi treo vat vao 10 xo L thi chu ky dao dong cua vat 1a 0,4s. N6i hai 10 x0 v6i nhau & mot dau dé duoc
mot 10 xo dai gap doi rdi treo vat vao hé hai 10 xo thi chu ky dao dong cua vat 1a:

A. 0,12s B. 0,24s C.0,5s D. 0,48s
Cau 9: Hai 10 xo L; va L, cé cung d6 dai. Khi treo vat m vao 10 xo L, thi chu ky dao déng cua vat 1a T, =
0,3s, khi treo vat vao 10 xo L, thi chu ky dao dong cua vat 1a T» = 0,4s. N6i hai 10 X0 Véi nhau & ca hai dau
dé duoc mot 10 xo cing do dai roi treo vat vao hé hai 10 xo thi chu ky dao dong cua vat 1a:

A.0,12s B. 0,24s WWW. Mgty com D. 0,485
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Cau 10: Mot vat nang khi treo vao mot 10 xo c6 d cimg kq thi n6 dao dong véi tan sb 1, khi treo vao 10 xo
c6 do clig ky thi nd dao dong voi tan s f5. Dung hai 10 xo trén mic song song véi nhau rdi treo vat ning
vao thi vét s& dao dong véi tan sd bao nhiéu:
f,+f f,f

INENTEE B. L 2 C. Jf2—1; D. 12

f,f, f,+1,
Cau 11: M6t 10 xo dugc treo vat m thi dao dong véi chu ki T . Cit 10 xo trén thanh hai 10 xo bang nhau va
ghép song song v&i nhau . Khi treo vat m vao hé 10 xo trén thi chu ki dao dong la:

A T/4 B.T/2 C.T/2 D.T

Cau 12: Mt con lic 10 xo treo thing dirng gdm vat nho m gan vao dau mot 10 xo ¢6 chiéu dai I, 10 xo d6
dugce cat ra tir mot 10 xo ¢ chiéu dai tu nhién lo>1va do cling k,. Vay do gian cta 10 xo khi vat ¢ vi tri can
bang va chu ki dao dong 1a:

Aal=mal oy (Ml B al=m9l. o, ML
kI k.l kI KI_

C_AI:%;T:Z” ﬂ D.A|:m_g|;T:i ﬂ
K kI, kI, 27 \ K,

Cau 13: Mot vat khdi lugng m = 81 g treo vao mot 10 xo thang ding thi tin sb dao dong diéu hoa cua vat 1a
10 Hz. Treo thém vao 10 xo vat co khoi lwgng m' = 19 g thi tan s6 dao dong cia hé bang:

A. 11,1 Hz B. 12,4 Hz C.9Hz D.8,1Hz
Cau 14: con lic 10 xo dao dong diéu hoa. Chling c6 do cling cua cac 10 xo bang nhau, nhung khdi lwgng cac
vat hon kém nhau 90g. trong cung 1 khoang thoi gian con lac 1 thuc hién duge 12 dao dong, con lac 2 thy
hién dugc 15 dao dong. khdi lwong cac vat cta 2 con lac 1a:
A. 250g va 160g B. 2709 va 180g C. 4509 va 3609 D. 210g va 120g
Cau 15: Con lic 10 xo gom vat nang treo dudi 10 xo0 dai, c6 chu ky dao dong 1a T. Néu 10 xo bi cat bot mot
nira thi chu ky dao dong cua con lic moi 1a:

A I B. 2T. C.T. D. L

2 V2
Cau 16: Con lic 10 X0 gdom vét ning treo dudi 10 Xo dai, ¢6 chu ky dao dong la T. Néu 10 xo bi cit bt 2/3
chiéu dai thi chu ky dao dong cua con lac méi 1a:
A.3T B. 2T. C.T/3. D. T/+/3.

Dang 2 : Sy ting hay giam chu ki, tin s, d cirng hay khdi lwgng

CAu 1: Con lic 16 xo dao dong diéu hoa, khi tang khdi lwong cua vét 18n 4 lan thi tan s6 dao dong cua vét

A. ting 1én 4 lan B. giam di 4 lan

C. ting 1én 2 lan D. giam di 2 lan
Cau 2: (PH - 2007) Mot con lic 10 X0 gom mot vat ¢6 khdi lwong m va 10 xo ¢6 d6 ctng k dao dong diéu
hoa . Néu ting d6 ctng k 18n 2 lan va giam khdi lwong m di 8 1an thi tan s6 dao dong cia vat s&

Al ting 1én 4 lan B. giam di 2 lan

C. ting 1én 2 lan D. giam di 4 lan
Cau 3: Con lic gom 10 xo ¢6 do cimg k va vat c6 khdi lwgng m, dao dong diéu hoa véi chu ki T = 1s. Mudn
tan s6 dao dong cua con lic £ = 0,5Hz thi khdi lwong ctia vat phai 13

A.m’=2m B.m’=3m Cim’ =4m D.m =5m
Cau 4: (PH — 2007) Mot con lic 10 x0 gom vat c¢6 khdi lugng m va 10 xo ¢6 do ctng k khong ddi , dao dong
diéu hoa .Néu khéi lwong m = 200g thi chu ki dao dong cta con lic 1a 2s . Dé chu ki con Iic 14 1s thi khdi
lwong m bang

A. 100g B. 2009 C. 800g D.50g
Cau 5: Lan luot treo hai vat m; va m, vao mat 10 xo ¢6 do cig k = 40N/m va kich thich chiing dao
déng.Trong cung mot khoang thoi gian nhémm,mé{ﬂ%h&%}ﬁo dao dong va m; thuc hién 10 dao dong .
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X N A N N \ N ~ N A1 Y T X N A N
Néu treo ca hai vat vao 10 xo thi chu ki dao dong cua hé bang > s . Khoi lugng m; va m; lan luot 1a

A. 0,5kg ;1kg ~ B.05kg ;2kg C. 1kg ;1kg D. 1kg ;2kg
Cau 6: Mot vat co khoi lwgng m =2 kg, khi mac vao hai 10 xo c6 d6 ctmg k; va k, ghép song song thi chu

N ~ N 27 X N 4 N PN z Lo ok o A N N ~ N N
ki dao dong 1a T =? s . Néu dem vat mac vao hai 10 xo mac noi tiép ¢ trén thi chu ki dao dong thi chu ki

AT :3—T . Do clrng k; va ks, lan luot 1a
J2
A. 12N/m ; 6N/m B.18N/m ;5N/m  C.6N/m;12N/m  D. A va C déu ding
CAu 7: Trong dao dong diéu hoa cia mot con lic 10 x0, néu giam khédi lugng cia vat ning 20% thi s6 lan
dao dong cua con lic trong mot don vi thoi gian

A. giam % lan. B. giam /5 lan. C. tang % lan. D. tang /5 lan.

Bai tap tong hop:

Cau 1: Lo xo ¢6 d6 cing k = IN/cm. Lan luot treo vao hai vat c6 khdi luong gip 3 lan nhau thi can bang, 10
X0 ¢6 chiéu dai 22,5cm va 27,5¢cm. Chu ki dao dong cia lic khi treo dong thoi hai vat 1a

A . 1/3s B, n/5s Cmlds D.n/2s
Cau 2: Khi treo vat m vao 10 xo thang dung thi 16 xo gi&n ra 2,5cm, kich thich cho vat m dao dong. Chu ki
dao dong cua vat la

A ls B. 0,5s €. 0,32s D. 0,28s
Cau 3: Mot 10 xo dao dong théng dang . Vat co khéi lugng m = 0,2kg . Trong 20s con lic thuc hién duoc 50
dao dong . Tinh d6 cung cua 10 X0

A. 60N/m B.40N/m C.50N/m D. 55N/m
Cau 4: Mot 10 xo treo thing ding c6 do ctmg k = 25N/m .Mt dau cua 10 X0 gan vao diém 0 cb dinh .Treo
vao 10 xo hai vat c6 khdi lugng m = 100g va Am =60 g Tinh d¢ gi&n cua 10 xo khi Vit can bang va tan sb
g6c cua con lic.

A.Alo=4,4cm; »=12,5 rad/s B.Al, =6,4cm ;® = 12,5rad/s

C.Al,=6,4cm; » = 10,5rad/s D.Al,=6,4cm; ® = 13,5rad/s
Cau 5: Con lic 10 xo treo thang dirmg c6 vat m =1kg, k =250 N/m . Pay vt theo phuong thing dimg dén vi
tri 10 X0 bi nén 4cm roi tha nhe dé vt dao dong diéu hoa . Ly g = 7% =10 m/s®.Chu ki va bién d6 dao dong

cua vét la
A. T=0,4s; A=8cm. B. T=25s; A=8cm.
C.T=25s; A=4cm. D. T=04s; A=4cm.

Cau 6: Mot con lic 10 xo thang ding dao dong didu hoa véi bién ¢ 10cm. Trong qua trinh dao dong ti s6
s A . 2,1 13z < R s a1
e dan hoi cuc dai va cuc ti€u cua 10 X0 la 3 lay g = m’m/s. Chu ki dao dong cua vat la:

A.ls B.0,8s C.0,5s D. Pap an khac.
Cau 7: (TN - 2007) Mot con lic 10 xo gom 10 xo khéi lugng khong déng ké, do cing k va mot hon bi khéi
lwong m gin vao dau 10 x0, dau kia cuia 10 X0 dugc treo vao mot diém cb dinh. Kich thich cho con lic dao
dong diéu hoa theo phuong thing ding. Chu ky dao dong cua con lac 1a

A.T=27r\/E. B.T-1 [ C.T=2+ M D.T=2n\/z
k 27 \m 2r \ k m

Cau 8: (BH - 2008) Mot con lic 10 X0 gom vién bi nho ¢o6 khéi luong m va 10 X0 khdi lwong khong dang ké
c6 do clrng k, dao dong diéu hoa theo phuong thang dung tai noi cé gia toc roi tu do 1a g. Khi vién bi & vi tri
cén bang, 10 xo dan mot doan Al . Chu ky dao dong di€u hoa cua con lac ndy la

A LK g L M c.on |3 D. 27 |
2 \'m 27\ k www.mathvn.ébm g
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Cau 9: Ba vat m; = 400g, m, = 500g va ms = 700g dwoc mac ndi tiép nhau vao mot 10 xo (my ndi véi 10 o,
m; nbi voi my, VA Ms ndi v6i my). Khi bé ms di, thi hé dao dong voi chu ky T = 3s. Hoi chu ky dao dong cua
hé khi chwa bo ms di T va khi bé ca ms va m di T2 lan luot 1 bao nhiéu:
A. T=2s T,=6s B.T= 4s, T,=2s C.T=2s,To,=4s D.T=6s, T,=1s
Cau 10: Hai lo xo L1 va Lz c6 cung do dai. Khi treo vat m vao 10 xo L; thi chu ky dao dong cua vat 1a Ty =
0,3s, khi treo vat vao 10 xo L, thi chu ky dao dong cua vat 1a 0,4s. N6i hai 10 x0 v4i nhau & mot dau dé duoc
mot 10 xo dai gip doi rdi treo vat vao hé hai 10 xo thi chu ky dao dong cua vat 1a:
A.0,12s. B. 0,24s. C. 0,5s. D. 0,48s
Cau 11: Khi mic vat m vao 10 xo K; thi vat dao dong diéu hoa véi chu ky Ty = 0,6s,khi méc vat m vao 10 xo
ks thi vat dao dong diéu hoa véichu ky T, = 0,8s. Khi mic m vao hé hai 10 xo ki, k song song thi chu ky dao
d6éng cua m la:
A. 0,48s B.0,70s C.1,0s D. 1,40s
Cau 12: Gan mot vét nho khdi lugng my VAo mét 10 X0 nhe treo thang dimg thi chu ky dao dong riéng ciia hé 1a T,
=0,8s. Thay m; bang mét vat nho khac ¢ khdi lwong mp thi chu ky 12 T2= 0,6 s. Néu gén vat c6 khdi luong m =
my — m, vao 10 xo ndi trén thi nd dao dong véi chu ky 1a bao nhiéu:
A. 0,53s B. 0,2s C.1/4s D. 0,4s.
Cau 13: Hai 10 xo L; va L, ¢6 cung d6 dai. Khi treo vat m vao 10 xo L; thi chu ky dao dong cta vat la T, =
0,3s, khi treo vat vao 10 xo L thi chu ky dao dong cua vat 1a 0,4s. N&i hai 10 X0 voi nhau & ca hai dau dé
dugc mot 10 xo cling do dai rdi treo vat vao hé hai 10 xo thi chu ky dao dong cua vat 1a:
A.0,12s B. 0,24s C.0,36s D. 0,48s
Cau 14: Treo qua niang m vao 10 xo thir nhat, thi con lic tuong Gmg dao dong véi chu ki 0, 24s. Néu treo qua
nang do vao 10 xo thr 2 thi con lic trong mg dao dong véi chu ki 0, 32s. Néu méc song song 2 10 X0 rdi
gan qua nang m thi con lic twong ing dao dong vai chu ki
A. 0,192s B. 0,565 C.0/4s D. 0,08s
Cau 15: Khi gin qua cau khdi lugng m; vao 10 xo thi n dao dong véi chu ky Ti. Khi gan qua cau cé khoi
lwong m, vao 10 xo trén thi n dao dong véi chu ky T, = 0,4s . Néu gin dong thoi hai qua cau vao 10 xo thi
n6 dao dong vadi chu ky T = 0,5s. Vay T; c6 gi tri la:

AT, =§s. B.T,=03s. C.T,=0]1s. D.T,=009s.

Cau 16: Mot 10 xo ¢6 do ctng k. Lan lugt gén vao 10 X0 Cac VAt my, My, Mz = My + My, My = My — My VOi my
>m,.Ta thay chu ky dao dong cua cac vat trén lan lwgt 12 Ty, T2, T3=55,T4=3s. Ty, T2 €O gi tri la:
A.Ty=8sva T,=6s. B.T;=282sva T,=4,12s.
C.Ty=6sva T,=8s. D.T:=4,12sva T, =2,82s.
Cau 17: Mot vat co khdi lugng m=160g treo vao mot 10 xo thiang dirng thi chu ki dao dong diéu ho 1a 2s.
Treo thém vao 10 xo vat ning c6 khdi lugng m' =120g thi chu ki dao dong cta hé 1a:
A. 2s. B.\7s. C.2,5s. D. 5s.
Cau 18: Mot 10 xo ¢6 do ctng k = 80N/m, lan lugt treo hai qua cau c6 khdi lwong m;, m, vao 10 xo va kich
thich cho chiing dao dong thi théy: trong cUng Mot khoang thoi gian vat mp thuc hién dugce 10 dao dong,
trong khi m;, chi thuc hién duogc 5 dao dong. Néu treo ca hai qua cau vao 10 xo thi chu ky dao dong cua hé 1a

T=157s= % s. Hoi m; va m; c6 gia tri la:

A. my = 3kg va my = 2kg . B. m1 =4kg va my = 1kg .

C. my = 2kg va m; = 3kg . D. m; = 1kg va m; = 4kg .
Cau 19: Mot vat khéi lvgng m duge gin lan lugt vao hai 10 xo ¢6 do ctng ki, ko thi chu ky 1an luot 1a T1 va
To. Biet T, =2T1va ki + ko =5N/m . Gia tri cua ky va ko la:

A. ki =3N/mvak, =2N/m. B. k; =1IN/mvak, =4N/m.

C. ki =4N/mvak, = IN/m. D. ki =2N/mvak, =3N/m.

Cau 20: Mot vat c6 khdi luong m treo vao mot 10 xo c6 do cimg k. Kich thich cho vét dao dong diéu hoa

Vi bién d6 1a 5cm thi chu ki dao dong cuia vat 1a T = 0,4s. Néu kich thich cho vét dao dong véi bién d6 dao
www.mathvn.com
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d6ng 1a 10cm thi chu ki dao dong cua né cé thé nhan gia tri nao dudi day

A.0,2s. B. 0,4s. €, 0,8s. D. M6t gia tri khac.
Cau 21: Con lic 10 xo gém vét ning treo dudi 10 xo dai, cd chu ky dao dong 1a T. Néu 10 xo bj cit bot 2/3
chiéu dai thi chu ky dao dong cua con lic mai 1a:
A3T B. 2T. C. /3. D, T/43.
Cau 22: Con lic 16 xo gdm vat nang treo dudi 10 X0 dai, c6 chu ky dao dong 1a T. Néu 10 xo bi cit bot mot
ntra thi chu ky dao dong cta con lac méi la:

AT. B. 2T. C.I. D.L

2 V2
Céau 23: Cho mot vat hinh try, khdi luong m = 400g, dién tich day S = 50 m?, néi trong nude, truc hinh tru
c6 phuong thing dimg. An hinh tru chim vao nudc sao cho vat bj 1éch khoi vi tri cAn bang mét doan x theo
phuong thing dirmg rdi tha ra. Tinh chu ky dao dong diéu hoa cia khodi gb.
A T=16s B.T=12s C.T=0,80s D.T=056s
Cau 24: Mot vat c6 khdi lugng m =160g treo vao mot 10 xo thing dung thi chu ki dao dong diéu ho 1a 2s.
Treo thém vao 10 xo vat ning c6 khdi lugng m' =120g thi chu ki dao dong ctia hé 1a:

A. 2s. B. \/7s. C. 2,5s. D. 5s.
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CHUYEN PE 7: VIET PHUONG TRINH DAO PONG PIEU HOA
Dang 1: Viét phwong trinh cia vét (chit diém) dao dong diéu hoa

Gia su phuong trinh dao dong c6 dang x = Acos (ot +¢)
Phuong trinh van toc v = x' = —wAsin (ot+o¢)
Phuong trinh gia toc a = v'= X" = —o”Acos (ot + )
Dé viét dugc phuong trinh dao dong ta phai xac dinh duoc A, ® VA @ dya vao cac kich thich ban dau
- Xac dinh o (o > 0)
£ 2 < 2T . At
+ NéudéchoT,f, k,m gAlthi =27 f =? voi T :W
Déi véi con lac 16 xo nam ngang thi o = \/K
m
Déi vai con lac 16 xo treo thang dung thi o = 1/%
Déi vai con lac 10 xo trén mat phang nghiéng mot goca thi o = 1/%

o . v

+ Néu dé cho X, v, Athl @ = ——

VA? —x?

|Vma><|= |amax| :|amax|
A |v

+ Néu dé cho A, Vimax, amax thi o =

+ Néu dé cho x va a thi o = \/E (a va x tréi dau)
X

- Xac dinh A (A > 0)

+ Néu d& cho chidu dai quy dao 1A L thi A = %

s s s . R . o1
+ Néu dé cho chiéu dai I6n nhat va nho nhat cua 10 xo thi A = %

+ Néu dé cho lcg, Imax hoic Icg, Imin thi A=1_, —lzhoic A=l —I

min

2 2
s . . : S a2 - , \ v
+ Néu de cho li do x tng véi véan toc v thi c6 thé ap dung cong thic A? =x* +— = A= [x* +—
Q) Q)
2 2 2 2
L T TR v o a v a
+ Néu dé cho vantoc vagiatoc thi A? = —+—= A= —+—
0" 0"
J4 X X FEFIRY |Fmax|
+ Néu dé cho luc hoi phuc cuc dai thi A = N
PO < < . 2W . 1 .,
+ Néu dé cho W hoac W max hoac Wy mex thi A = " voi W=W, =W, = EkA
J4 X A A PR |Vmax|
+ Néu dé cho van toc cuc dai thi A =—-—
Q)
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|a max |

()

+ Néu dé cho gia téc cuc dai thi A =
+ Néu cho quéng duong di dugc trong mot chu ki thi A =

+ Néu cho quéng duong di dugc trong nira chu Ki thi A =

NI NWD

-Xacdinh ¢ (-n<¢<m)
Chon t=0 lic x=x,,v=v, taco h¢

X0
Xo = AC0sp cos¢ A
. = ¢
V, = —0Asing . A
sing = ———
0A

Chont=0Ilicv=vovaa=a,tacohé
2
a, =—m"Acos Y
0 . (p(p:tan(pz(o—‘):(p
V, = —0Asin a,
Chont =0 ltc vat qua VTCB (%, =0) va v = v, taco h¢

cosp =0
0 = Acoso ¢ o
= v =
vV, =-wAsing |A=——"->0 " |A
®sInE
Chont =0 Ilc x =X, va bubng nhe vat (v, = 0) taco hé

X
X ,=Ac0so A=—>0 (¢
— cosp =
0 =—-wAsing . A
sinp=0
Chont =t; thitacd hé
{xl = Acos(ot,+0)

vV, = —0Asin(ot, +¢)

5 {al =-w’Asin(ot, + )
= ¢ hodac =0
v, = —0Acos (ot +¢)
Chuy: . o
- Bao gio ¢ ciing co hai gia tri, dua vao dieu kién gia thiét dé loai mot gia tri cuae
- Khi giai phuong trinh luong gidc dé tim thi lay k = 0
- M6t s6 phuong trinh lwong giac véi k € Z
a=b+k2n
a=n—-b+k2n
cosa = Cosb < a==*b+k2n
tana = tanb < a=+b+kn
+ Truong hop dac biét:

sina =sinb < {

cosa=0<:>a=g+kn=(ig+k2nj ;cosa =1<a=k2n;cosa=-1<a=n+k2n

sina=0< a=knr; sina=1<:>a=g+k2n ; sina=—1<:>a=—§+k2n

- Khi tha nhe, bubng nhe vat thi v, =0 vaA=Xx
- T V.T.C.B Kkéo vat ra mot doan roi thd nhe thi : A = doan kéo ra.
+ Tai V.T.C.B bang truyén van téc : A = Yoo

®
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+ Tir V.T.C.B kéo vat ra 1 doan Xo, roi truyén van téc vo thi A tinh tur %kA2 =%kx2 Jr%mv2 hoac
2
Az=x21 Y

2
Q)

- Vi chiéu chuyén dong cua vat chinh 1a chiéu van téc nén

+ Khi vat chuyén dong theo chiéu duong thi v, > 0= sing < 0
+ Khi vat chuyén dong theo chiéu am thi v ;< 0=>sing >0
M@t s6 truong hop dic biét : Chon gdc thoi giant =0

- Llc vat qua VTCB (%, = 0) theo chiéu duong v, >0= ¢ = —g

- Llc vat qua VTCB (%, = 0) theo chiéu am v, <0=¢ =g

- L0c vat & vi tri bién duong (x, = +A) va tha khdng van téc v, =0 = ¢ =0
- LGc vat & vi tri bién am (x, = —A)va tha khéng vantécv, =0= ¢ ==
M@t s6 truong hop khéc ciia ¢:

- Chon géc thai gian t =0 1a ldc vat qua vi tri can bang x, =0 theo chiéu duong v, > 0: Pha ban dau ¢ = —%

- Chon géc thai gian t =0 1a ldc vat qua vi tri can bang x, = 0 theo chiéu am v, < 0: Pha ban dau ¢ =%

Chon géc thai gian t =0 Ia ldc vat qua bién duong x, = A : Pha ban dau ¢ =0

- Chon géc thai gian t =0 1a Idc vat qua bién &m x, = —A: Pha ban dau ¢ = 7

- Chon géc thoi gian t =014 luc vat qua vi tri x, =§ theo chiéu duong v, > 0: Pha ban dau ¢ = —%

- Chon géc thoi gian t =014 lac vat qua vitri x, = —% theo chiéu duong v, > 0: Pha ban dau ¢ = —2?7[

- Chon géc thoi gian t =014 luc vat qua vi tri x, =§ theo chiéu am v, < 0: Pha ban dau ¢ =%

- Chon géc thoi gian t=01a ldc vat qua vi tri x, = —% theo chiéu am v, < 0 : Pha ban dau ¢ = 2?”

- Chon géc thoi gian t =014 luc vat qua vi tri x, :AT\/E theo chiéu duong v, > 0: Pha ban dau ¢ = —%
- Chon géc thai gian t =012 l0c vat qua vi tri x, = —AT\/E theo chiéu duong v, > 0: Pha ban dau ¢ = —37”
- Chon gdc thoi gian t =0 la lic vat qua vi tri x =A—\/§ theo chidu &m v, <0: Pha ban dau ¢ =~
0 5 0 ® 1
- Chon géc thoi gian t =0 1a lic vat qua vi tri x, = —A—\/E theo chiéu &m v, < 0: Pha ban dau _3z
0 2 0 % 4
X s N A P A\/§ A A T
- Chon goc thoi gian t=0la lGc vat qua vi tri x, = theo chicu duong Vv, > 0: Pha ban dau ¢ = Y
- Chon géc thai gian t =012 ldc vat qua vi tri x, = —AT\@ theo chiéu duong v, > 0: Pha ban dau ¢ = —5?”
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A\/_

- Chon géc thai gian t =0 1a ldc vat qua vi tri x, =—— theo chiéu &m v, <0: Pha ban dau ¢ = 6

A«/—

- Chon géc thai gian t =0 1a ldc vat qua vi tri x, = ——— theo chiéu &m v, < 0: Pha ban dau ¢ —%

- cosa =sin(a +%); sina = cos(a—%)

Gia tri cac ham sé lwong gi4c ciia cac cung (goc) dic biét (ta nén sir dung duong tron hrong giac dé ghi
nhd cac gia tri dac biét)

y t
B
—\/g -1 —\/5/3 B| =/2 \/5/3 1 \/g
u 2nl 1 g u
3n/ .\/5/2 I
5n/6 .‘/Zl//z - \/5/3
X T o |-V2r| 12 1 |[J2e {22 1| A (Riem gog) X
- O
J;: 7ol /313
_.\/;/2 -nt/
-1 -n/3 -1
-1/2
, P
Goc | 0°]30° | 45° | 60" [90° [ 120° [135" |150° |180°] 360"
0|z |z |z |z | 2z | 3z | 5z | 7 |2¢
Hslg 6 | 4| 3|2 3 4 6
sina 0 i \/5 \/§ 1 \/§ \/5 i 0 0
2 | 2 | 2 2 | 2 2
cosa 1 \/§ \/5 1 0 B 1 \/5 \/§ -1 1
2 | 2 ]2 2 | 2| 2
tga 0| /3| 1 |3 |kat|_\f3 -1 J3 | 0 0
3 3
cotga | kx| /3 1 13| 0 J3 -1 — /3 | kxt | kxu
3 3

Loai 1 : Viét phwong trinh dao dong diéu hoa ciia mgt chat diém
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Bai tap tw luan

Bai 1: Mot vat dao dong diéu hoa trén quy dao dai 4 cm, thoi gian ngén nhat dé vat di tir vi tri bién dén vi tri
can bang la 0,1 s.Viét phuong trinh dao dong cua vét, chon goc thoi gian la ldc vat qua vi tri can bang theo
chieu &m

Pip s6: Ptdd x = 2cos(5nt + gj (cm)

Bai 2: Mot vat dao dong diéu hoa c6 van tdc cuc dai bang 16 cmi/s va gia téc cuc dai bing 128 cm/s. Viét
phuong trinh dao dong cua vat, chon goc thoi gian la l0c vat co 1i d6 1 cm va dang di vé vi tri can bang

Pip s6: X =2c0s (St +%j (cm)

Bai 3: Mot vat dao dong diéu hoa voi tan s6 goc o =r (rad). Vao thoi diém ty = 0 vat di qua vi tri x; =4 cm
theo chiéu am cua quy dao. Vao thoi diém t,, vat 6 toa d6 8cm va van toc v, = 0. Viét phuong trinh dao

dong cua vat
DPap so: Ptdd (cm)

Bai 4: Mot vat dao dong diéu hda khi pha dao dong ¢ thoi diém t 1 % thi vat c6 li 6 5cm, van téc —100+/3
cns. Viét phuong trinh dao dong cua vat, chon géc thoi gian 1a Itc vat ¢6 1i do 5+/3 cm va dang chuyén
dong theo chiéu duong

Pip s6: Ptdd x = 10cos(20t —%j (cm)

Bai 5: Mot vat dao dong diéu hoa thyc hién 5 dao dong trong thoi gian 2.5 s, khi qua vi tri can bang vat c6
van toc 62,5 cm/s.Viét phuong trinh dao dong cua vat, chon goc thoi gian la lic vat co li d6 cuc dai duong
Pap sb: Ptdd x = 5cos(4nt) (cm)

Bai 6: Mot vat dao dong diéu hoa ¢ chu ki T =0,1xs. Chon gbc toa do tai vi tri can bang thi sau khi hé bat
dAu dao dong véi thoi gian t=1,5T , vat cO toa do X = —2+/5 cm va dang di theo chidu 4m cua qu§ dao véi
van tc 40 cmis. Viét phuong trinh dao dong cua vat

Pip s6: Ptdd x = 4cos(20t + %j (cm)

Bai tap tric nghiém

Cau 1: Mot vat dao dong diéu hoa khi qua vi tri can bang vat c6 van toc v = 20 cmis. Gia téc cuc dai caa vat
1a amax = 2m/s* Chon t = 0 1 ldc vat qua Vi tri can bang theo chiéu am cua truc toa do. Phuong trinh dao
dong cua vat la :

A. x =2cos(10t + ) cm. B. x =2cos(10t + w/2) cm.

C. x= 2cos(10t + gj (cm) D. x = 2cos(10t) cm.

Céau 2: Mot vat dao dong diéu hoa, trong 4 s vat thuc hién dugc 4 dao dong va di dugc quang duong 64cm.
Chon goc thoi gian luc vat qua vi tri can bang theo chiéu duong. Phuong trinh dao dong cua vat la:

A.x=4cos(2t+%jcm B.x=8cos(2t+%}cm

C. X =2cos(4t + ) cm D. x =4cos(4t + m) cm
Cau 3: Mot vat dao dong diéu hoa cd chiéu dai quy dao 4cm, tan s6 f = 5Hz. Khi t = 0 van téc cua vat dat
gia tri cuc dai va vat chuyén dong theo chiéu duong cua truc toa do. Phuwong trinh dao dong cua vat la:
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A. x=2cos(10t—%j cm B.x=4cos(10t—%}cm

C.x=2co0s10t D.x=4cos(10t+%jcm

Cau 5: Mt vat dao dong didu hoa véi tan sé goc 10+/5 rad/s. Tai thoi diém t = 0 vat ¢6 1i d 2cm va co van
tdc v = -20~/15 cm/s. Phuong trinh dao dong cua vat la:

A X= 2cos(10\/§t+ 2713) B.x= 4cos(10\/§t— 27 13)

C. X = 4c0s(10/5t + 7 /3) ‘ D. x = 2c0s(10+/5 t - /3)

Cau 6: Mot vat dao dong dicu hoa, trong 4 s vat th}_rc hién dugc 4 dao dong va di duwoc qudng duong 64 cm.
Chon goc thoi gian vat qua vi tri can bang theo chiéu duong. Phuong trinh dao dong cua vat 1a

A. x=4cos(2nt—gj cm B. x=8cos(2nt+gj cm

C. x=2cos(4nt+m) cm D. x =4cos(4nt+m) cm
Cau 7: Mot vat dao dong diéu hoa cir sau 1/8 s thi dong ning lai bang thé ning. Quang duong vat di duoc
trong 0,5s 14 16cm. Chon goc thoi gian lGc vat qua vi tri can bang theo chiéu am. Phuong trinh dao dong cua
vat la;

A. x =8cos(2nt +g) (cn) B. x =8cos(2nt —g) (cm)

C. x=4cos(4nt —g) (cm) D. x =4cos(4nt +g) (cm)

Cau 8: Chuyén dong tron déu c6 thé xem nhur tong hop cua hai giao dong diéu hoa: mot theo phuong x, va
mot theo phwong y. Néu béan kinh quy dao cua chuyén dong tron déu bang 1m, va thanh phan theo y cua
chuyén dong duoc cho bai y = sin (5t), tim dang chuyén dong cua thanh phan theo x.

A. x=5cos(5t) B. x = 5cos(5t + 7/2) C. x = cos(5t) D. x = sin(5t)

Loai 2: Viét phwong trinh dao déng diéu hoa cia h¢ dao dong
L. Bai tap tu luan

Bai 1 : Mot qua cau nho dwogc gan vao dau mot 10 xo c6 do cimg 80N/m dé tao thanh mot con lic 10 xo. Con
lic thyuc hién 100 dao dong mat 31,4s.

a. Xac dinh khéi lugng qua cau.

b. Viét phuong trinh dao dong ciia qua cau, biét rang khi t = 0 thi qua cau co li d6 2cm va dang chuyén dong
theo chidu duong véi van tdc 40+/3 (cm/s)

Pip s6: a.m =0,2kg

b. x= 4cos(20t —%j (cm)

Bai 2: Mot 10 xo c6 khéi lugng khong déng ké va chiéu dai |, = 29.5 cm, dugc treo thang dimg phia dudi
treo mot vét nang khdi lwong m. Kich thich cho vét dao dong diéu hoa thi chiéu dai ciia 10 X0 bién ddi tir 29
cm dén 35 cm. Cho g = 10m/s°.

a. Tinh chu ky dao dong ctia con lic.

b. Viét phuong trinh dao dong cuia con lic, chon gdc thoi gian 13 luc 10 xo ¢6 chiéu dai 33,5cm va dang
chuyén dong vé phia vi tri can bang, chon chidu duong hudng 1én

Pipsd:a T=—=s
10
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b. x= 3003(20t—%} (cm)

Bai 3: Mot vat ning c6 khdi lwgng m = 100g, gan vao mét 10 xo ¢ khdi lugng khong dang ké, dau kia cua
16 X0 treo vao mot diém c¢b dinh. Vat dao dong diéu hoa theo phuong thing ding véi tan s6 f=3,5Hz. Trong
qué trinh dao dong, do dai cia 10 xo luc ngén nhét 1a 38cm va luc dai nhat 1a 46cm.
a) Viét phuong trinh dao dong cua vat.
b) Tinh d¢ dai |, cua 10 xo khi khdng treo vat nang.
¢) Tinh van téc va gia tdc ciia vat khi & cach vi tri cAn bang + 2 cm
Bai 4: Mot con lic 10 xo dao dong thang dimg. Thoi gian dé vat di tir vi tri thp nhat dén vi tri cao nhit cach
nhau 6¢cm 1a 1,5s. Chon gdc thoi gian 12 l0c qua cau cach vi tri can bang 3cm theo chiéu duong.
a. Viét phuong trinh dao dong cta qua cau.
b. Tim gia tri cuc dai cua gia tdc.
c. Tim thé nang, dong ning ban dau (t = 0). Cho m = 100g
Bai 5: Mot vat co khdi lwrong m = 400g duoc treo vao 10 xo ¢6 hé sé dan hdi k = 100N/m. Kéo vat ra khoi vi
tri cn bang 2cm rdi truyén cho nd vén toc ban dau v, = 15+/5n cm/s theo phuong thing dtng. Liy n =10
a) Tinh chu ki, bién d6 dao dong va van tdc cuc dai cua vat.

b) Viét phuong trinh dao dong, chon gbc thoi gian 1a luc vat & vi tri thap nhét, chiéu dwong huéng 1én.
Bai 6: Mot qua cau ¢6 khdi luong 100g gan vao dau mot 10 X0, dau con lai cta 10 xo treo Vao mot diém cb
dinh. Kéo qua cau léch khoi vi tri cAn bang huéng xudng dudi 10cm rdi budng nhe, qua cau dao dong voi
chu ki 2s.
a. Tinh van tc qua cau khi di qua vi tri can bang.
b. Tinh gia toc ctia qua cau khi nd & trén vi tri cAn bang Scm.
¢. Tinh lyc cuc dai tac dung vao qua cau.
d. Tinh thoi gian ngén nhat d&é qua cau chuyén dong tir diém dudi vi tri cin bang Scm dé diém trén vi tri can
bang 5cm.
Bai 7: Hé qud cau va 10 xo dao dong diéu hoa cé phuong trinh x = 6cos (2xt) (cm). Tinh lyc dan hdi va luc
hoi phuc tac dung 18n 10 x0 & céac vi tri ¢ 1i d6 0, +6cm va -6¢m trong hai trudng hop:
a. Qua céu dao dong theo phuong thing dimg.
b. Qua cau dao dong theo phuong ngang. Cho khdi lrong qua cau 1a m = 5009 va g = 10m/s2
Bai 8: Mot con lic 10 xo Iy tuong dit nim ngang, tir VTCB kéo dé 10 xo gidn 6¢cm, ldc t=0 thi bubng nhe,

sau %s, vat di dugc quing duong 21 cm. Viét phuong trinh dao dong

Bai tap tric nghiém

Cau 1: Con lic 16 xo c6 khéi luong m =0 Skg, do cimg k = 50N/m, bién d6 4cm. Lic t = 0 con lic qua diém
M theo chiéu duong va c¢6 thé ning E; = 102J. Phuong trinh dao dong cua con lic Ia

A.x=4cos (10t +§j (cm) B.x=4cos (10t —§j (cm)

C.x=4cos (10t + %nj (cm) D. x = 4cos10t (cm)

CAu 2: Lo xo c6 khéi lugng khong dang ké, d6 cung k =100N /m, dau trén ¢b dinh, dau dudi treo vat co
khdi lwong m = 400g . Kéo vat xudng dudi vi tri can bing theo phuong thing dirng mot doan bang v/2cm
va truyén cho né van té¢10v/5cm /s dé no dao dong diéu hoa. Bé qua ma sat. Goc toa do 1a vi tri can bang,
chiéu duong hudng xudng, géc thoi gian 13 I0c vat ¢ 1i @6 x = +1cm va di chuyén theo chiéu duong Ox.
Phuong trinh dao dong cua vat la:
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A x=2 cos(5\/ﬁt - %)(cm) . B. x=2 cos(5\/ﬁt + %)(cm) .
C. x=22 cos(Smt + %)(cm). D. x= 4cos(5\/ﬁt + %)(cm) .

Cau 3: Mot vat nho khdi lwong m=400g duoc treo vao mot 10 xo khdi luong khong dang ké, do cung
k =40N/m. Dua vat 1én dén vi tri 10 xo khong bién dang rdi tha ra nhe nhang dé vat dao dong. Cho
g =10m/s?. Chon géc toa do tai vi tri can bang, chiéu duong hudng xudng dudi va gdc thoi gian khi vat &
vi tri 10 xo ¢ ly d6 5ecm va vat dang di 1én. Bé qua moi luc can. Phuong trinh dao dong cua vat sé la

A. x=53in(10t+%nj B. x=5cos(10t+%j

C. x=10003(10t+%} D. x=103in(10t+gj

CAu 4: Treo vao diém O ¢ dinh mot dau caa mot 10 xo c6 khdi lwgng khong dang ké, do dai tu nhién

lo = 30 cm. Pau dudi cua 10 xo treo mot vat M, 16 xo gidn mot doan bang 10cm. Bé qua moi lyc can. Lay
g =10m/s?. Nang vat M Ién vi tri cach O mot khoang bang 38cm rdi truyén cho né mot van tdc ban dau
huéng xudng bang 20cm /s . Chon chiéu duong hudng xuéng. Goc toa do tai vi tri can bang, goc thoi gian
14 lic cung cap van toc ban dau. Chon dap an dung:

A w=10rad/s. B. |x,| = 2v/2cm.

C. x = 2+/2 cos(L0t + =) (cm) . D. A, B va C dung.
4

Cau 5: Mot vat nho duoc gén vao dau mot 10 xo ¢ khéi lugng khong dang ké. Vat dao dong diéu hoa theo
phuong thang dirng véi tan s6 f= 2,5Hz. Trong khi dao dong, chiéu dai cua 10 xo bién thién tir |, = 20cm dén
|, = 24cm .Chon gdc toa dd tai vi tri can bang, chon géc thai gian Ia 1Gc vat qua vi tri can bang theo chiéu
dwong. Phuong trinh chuyén dong cua vat la

A X= 2cos(5nt —gj (cm) B. x= 4cos(5nt —gj (cm)

C.x= 2003(2,5nt+gj (cm) D. x = 2cos (5mt ) (cm)

Cau 6: Mot 16 xo nhe treo thang ding c6 chiéu dai tw nhién la 30cm. Treo vao dau dusi 16 xo mot vat nho
thi thay h¢ can bang khi 10 xo gién 10 cm. Kéo vat theo phuong thang dirng cho tei khi 1o ¢6 chiéu dai 42
cm, roi truyen cho vat van toc 20 cm/s hudng [én trén (vat dao dong dicu hoa ). Chon goc thoi gian khi vat
duoc truyén van tc, chiéu duong huéng 1én. Liy g = 10 m/s%. Phwong trinh dao dong cua vat la

A. x = 2+/2c0s10t (cm) B. X = +/2c0s10t (cm)

C. x= 2\/§cos(10t— %) (cm) D.x= \/Ecos(lou %) (cm)

Cau 7: Mot con lic gom 10 xo ¢6 do cirng k = 100N/m, vat nang c6 khdi lwgng m = 100g, hé dao dong didu
hoa. Chon goc toa do tai vi tri can bang. Tait = 0, kéo vat ra khoi vi tri can bang mét doan

X = +3cm roi truyén cho nd van téc v = 30r cmy/s hudng ra xa vi tri can bang. Phuong trinh dao dong cua
vat:

A. x =3cos(10nt +%) cm B. x =3cos(10xt —%) cm

C.x= 3\/§cos(10nt —%) cm D.x= 3\/§cos(10nt +%) cm
Cau 8: Mot 10 xo c6 khdi lugng khong dang ke, dau trén ¢o dinh, dau dudi treo mot vat c6 khéi lugng 80g.
Vit dao dong dicu hoa theo phuong thang dung vai tan s6 4,5Hz. Trong qud trinh dao dong d6 dai ngan nhat
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cua 10 xo 1a 40cm va dai nhat 1a 56cm. Liy g =9,8m/s?. Goc toa do 1a VTCB, chiéu duong huéng xubng, t
=0 Ia ldc 16 xo ngén nhat. Phuong trinh dao dong Ia:

A x=82 cos(9xt — %)(cm) . B. x =8cos(9xt + %)(cm) .

C. x=8cos(9t — %)(cm) . D. x =8cos9xt(cm).

Cau 9: Mot con lic 16 xo nim ngang gom mét 10 xo co do cing k, mot dau ¢b dinh, mot dau gan vai vat nho
c6 khdi lwong m truot khong ma sét trén mat phang nam ngang. Tai thoi diém ban dau, vat & vi tri can bang,
ngudi ta truyén cho vat van toc Vo = 1 m/s theo chiéu duong, sau d6 vat dao dong diéu hoa. Biét ctr sau
nhitng thoi gian ngan nhat At = 71/405s thi dong nang lai bang thé nang. Phuong trinh dao dong cia vat la

A X= 10cos(20t + gj cm B. x= 5cos(40t - gj cm

C.x= 5cos(20t - gj cm D. x =5c0s(20t) cm

Cau 10: Mat con lac 16 xo gdbm qua cau m = 3009, k =30 N/m treo vao mot diém ¢ dinh. Chon géc toa

do o vi tri can bang, chiéu duong hudng xudng, goc thoi gian la luc vat bét dau dao dong. Kéo qua cau
xudng khoi vi tri can bang 4cm roi truyén cho né mot vat téc ban dau 40cm /s hudng xudng. Phuong trinh
dao dong cua vat la:

A. X =4cos(10t — %)(cm) . B. x = 4+/2 cos(10t + %)(cm) .

C. x=42 cos(10t —%)(cm) . D. x =4cos(10t + %)(cm) .

Cau 11: Mot con Iic 10 xo treo thang dung co d6 cing k =2,7N /m, qua cau m = 0,3kg . Tir vi tri can bang
kéo vat xudng 3cm rdi cung cip mot van tdc 12cm/ s hudng vé vi tri can bang. Lay to = 0 tai vi tri can bang.
Phuong trinh dao dong cua vat la:

A. x=5cos(3t —z)(cm). B. x=5cos3t(cm).

C. x=5cos(3t + %)(cm) . D. x =5cos(3t —%)(cm) .

Cau 12: Khi treo qua cau m vao mét 10 xo thi nd gidn ra 25cm. Tir vi tri can bang kéo qua cau xubng theo
phuong thang ding 20cm roi bubng nhe. Chon to = 0 1a ltc vat qua vi tri cn bang theo chiéu duong hudng
xudng. Ly g =10m/s?. Phuong trinh dao dong cua vat c6 dang:

A. x=20cos(2xt + %)(cm). B. x =20cos2zat(cm).

C. x=45cos2at(cm). D. x =20c0s100zt(cm) .

Cau 13: Mat con lic 10 xo treo thang ding gom vt nang m = 2509 , d6 cing k =100N /m . Kéo vat xudng
dudi cho 10 xo gidn 7,5cm rdi budng nhe. Chon truc Ox thing ding, chiéu duong hudéng Ién, goc toa do & vi
tri can bang, to = 0 ldc tha vat. Ldy g =10m/s?. Phuong trinh dao dong la:

A. x=7,5c0s(20t —%)(cm) . B. x =5co0s(20t - %)(cm) .

C. x=5cos(20t + %)(cm) . D. x =5cos(10t —%)(cm) .

Cau 14: Mot 16 xo do cung k, ddu dudi treo vat m = 500g , vat dao dong vdi co ning 107J. & thoi diém ban
dAu né c6 van téc 0,1m/s va gia tdc —/3m/s?. Phuong trinh dao dong 1a:

A. X =4cos(10xt + %)(cm) . B. x=2cost(cm).
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C. x=2cos(10xt + %)(cm) . D. x =2cos(20t + %)(cm) .

Cau 15: Mot 10 xo dau tén b dinh, dau dudi treo mot vat khéi lwong m. Vat dao dong diéu hoa thang ding
véitan sé f =4,5Hz . Trong qua trinh dao dong, chiéu dai 10 xo thoa diéu kién 40cm < | <56cm. Chon gdc
toa do & vi tri can bang, chiéu duong huéng xudng, gbe thoi gian 1a 1Gc 10 xo ngén nhat. Phuong trinh dao
déng cua vat la:

A. x=8cos9at(cm). B. x =16cos(9xt + %)(cm) .

C. x=8cos(4,51t — %)(cm) . D. x =8cos(9at - %)(cm) .

Cau 16: Mat con lc 10 xo treo thang dirng gom mot qua nang c6 khéi luong m =1kg va mot 10 xo ¢ do
cing la k =1600N /m . Khi qua ning & vi tri can bang, ngudi ta truyén cho né van téc ban dau 2m/s
hudng thang dang xuong dudi. Chon goc thoi gian la lGc truyen van toc cho vat. Phuong trinh dao dong cua
vat la:

A. x=0,5c0s40t(m). B. x =0,05cos(40t + %)(m) .
C. x = 0,05c0s40t(m) D. x = 0,05+/2 cos40t(m).
Cau 17: Mot chat diém dao dong diéu hoa véi tan s6 f= 5Hz. Khi pha dao dong bang 2?” thi li ¢6 cua chat

diém 1 /3 cm, phuong trinh dao dong cua chit diém Ia:
A. x =-2+/3¢os(102t)cm B. x = —2+/3cos(5at)cm

C. x = 2+/3¢os(10zt)cm D. x = 24/3¢cos(5at)cm

Cau 18: Con lic 16 xo treo thang ding, chiéu dai tu nhién 60cm, khdi lwon vat 200g. Chon chiéu duong
huéng xudng, goc thai gian Idc 16 xo ¢6 chiéu dai 59cm ciing 14 Idc van toc bang 0 va lyc dan hoi la IN.
Phuong trinh dao dong cua vat:

A x=1cos(10\/§t—n)cm. B. x=3cos(10\/§t—n)(cm).

C. x =5c0s(20t — ) (cm). D. x =3cos(20t—x)(cm)
Cau 19: Xét mot con lic 10 xo dugc treo theo phwong thang dirng, kich thich cho vat dao dong c6 phuong

trinh van toc v = 57 cos(at + %) cm/s phuong trinh dao dong theo 1i do X Ia.
T T
A x=5cos(7zt—§)cm B. x=5cos(7zt—E) cm

C. x =5cos(nt +%) cm. D. x =5cos(at +2?7T) cm

Cau 20: Mot vat dao dong diéu hoa khi qua vi tri can bang vat c¢6 van téc v = 20 cm/s va gia toc cuc dai cua
vat 1a a = 2m/s®. Chon t = 0 1 lic vat qua vi tri can bang theo chiéu am cua truc toa do, phuong trinh dao
dong cua vat la :

A. x =2cos(10t ) cm. B. x = 2cos(10t + %) cm.

C. x =2cos(10t + ) cm. D. x = 2cos(10t - %) cm.

Cau 21: Mot chat diém dao dong diéu hoa trén doan thang. Luc t = 0 vat ¢ vi tri can bang va chuyén dong
theo chiéu duong cua truc toa do( chon goc toa do tai vi tri can bang).Biét rang khi vat qua cac vi tri co 1i do
3cmyva4 cm, vat lan leot cd toc d6 bang 80 cm/s va 60 cm/s. Phuong trinh dao dong cua vat la:
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A.x= 10cos(10rt - %) cm. B.x= 10cos(10xt + %) cm.

C. x = 5cos(20t + %) cm. D. x = 5co0s(20t - %) cm.

Cau 22: Mot chat diém dao dong diéu hoa trén doan thing.Chon truc Ox c¢6 phuong trung véi doan thang
d6.Toa do x cua chat diém nho nhat bang 15cm va Ién nhét bang 25 cm, Thoi gian ngan nhét dé chat diém di
tir vi tri cAn bang dén qua vi tri c6 toa d6 nho nhat 1a 0,125s. Tai thoi diém ban dau chat diém & vi tri can
bang va chuyén dong theo chiéu am cua truc toa do. Phuong trinh dao dong diéu hoa cua chit diém Ia:

A.x= 20+5cos(4rt+ %)cm. B.x= 20+ 5cos(2rt - %)cm.

C.x= 5cos(4nt)cm. D.x= 20+ 5cos(2xt + %)cm.

Bai tap tong hop
Cau 1: Mot vat dao dong diéu hoa voi bién do A = 4 cm va chu ki T = 2s, chon gdc thoi gian 1 Itc vt di qua
VTCB theo chiéu duong. Phuong trinh dao dong cua vat la:

A xX= 4cos(27zt - %j cm. B. x= 4cos(7zt - %j cm.

C. x= 4cos(27zt + %j cm D.x= 4cos(7zt + %j cm.

Cau 2: Mot vat dao dong diéu hoa vei bién do A = 6cm, tan sb = 2Hz. Khi t = 0 vat qua vi tri c6 1i d cuc
dai. Phuong trinh dao dong diéu hoa cua vat la:

A X= 6cos(47zt + %j cm B.x= 6cos(27zt + %j cm

C. x = 6cos(4zt)cm D. x = 6cos(2t)
Cau 3: Mot vat dao ong dicu hoa voi bién do A, gdc tan sb goc. Chon thoi gian I Itc vat qua vi tri can bang theo chiéu
duong. Phuong trinh dao dong cia vat la

A x:Acos(mt+%) B. x=Acos wt

C.x:Acos(a)t+%) D.x:Acos(a)t—%)

Cau 4: Mot vat dao dong diéu hoa doc theo truc Ox Vi bién dd A, tan s6 f. Chon goc toa dd ¢ vi tri can bing cua
vat, goc thoi gian t, = 0 [a l0c vat & vi tri x = A. Li d6 cua vat dugc tinh theo biéu thuc

A. x = Acos(2ft + %) B. x = Acos 2xft
C.x= Acos(27rft+%) D.x = Acos(27 ft- %)

CAu 5: Mot vat dao dong diéu hoa cd chiéu dai quy dao 4cm, tan s6 f = 5Hz. Khi t = 0 van téc cua vat dat
gia tri cuc dai va vat chuyén dong theo chiéu duong cua truc toa do. Phuwong trinh dao dong cua vat la:

A. x = 2cos(10t - 7—;) cm. B. x = 4cos(10t - 7—;) cm.
C. x = 2cos(10t) cm. D. x = 4cos(10t + g)cm.

Cau 6: Mot vat c6 khdi lugng m dao dong dieu hoa vei chu ky T = 1s va bién do dao dong la A = 5cm.
Chon goc thoi gian luc vat qua vi tri can bang theo chiéu &m thi phuong trinh dao dong cua vat la

Gido vién: Nguyén Thanh Long Email: Loinquyen1310@gmail.com 11
DD: 01694 013 498 www.mathvn.com




PHUONG PHAP GIAI NHANH CH DAO DC
UONG G CHUONG DAO PONG CO MATHVN.COM - 97

A. x=5cos(2xat —%) cm B. x=5cos(2xt +%) cm

C. x=5cos(2zt — ) cm D. x=5co0s2ztcm

Cau 7: Con lic 10 xo gém qua nang c6 khbi lwgng m = 0,4kg va mot 10 xo ¢6 do cang k = 40N /m dit
nam ngang. Ngudi ta kéo qua ning léch khoi vi tri can bang mot doan bang 12cm va tha nhe cho né dao
dong. Bo qua ma sat. Chon truc Ox trung va&i phuong chuyén dong cua qua nang, goc toa do 1a vi tri cén
bang, chiéu duong theo hudng kéo vat, goc thoi gian 1a ldc budng vat. Chon dap an sai:

A. o=10rad/s. B. x, =12cm.
C.op= % D. x =12cos(10t - %)(cm)

Cau 8: Dao dong diéu hoa c6 phuong trinh x = Acos(w.t + ). Lict = 0Vat cAch vitri can bing v/2 (cm) v co
giatéc-100+/272cm/ s?, vantéc —10+/2zcm /'s. Phuong trinh dao dong:
A. x=2cos(107xt —%)(cm) B. x =2cos(10x.t +%)(cm)

C. x=2cos(10xt —%)(cm) D. x =2cos(107x t +3Tn)(cm)

Cau 9: Mot vat dao dong diéu hod voi bién do A =10 cm, chu ki T = 2s. Khit = 0 v4t qua vi trf can bang theo chiéu
duong quy dao. Phuong trinh dao dong cua vat la:

A. x =10cos(at - %)(cm) B. x =10cos(at + %)(cm)

C. x=10coszt(cm) D. x =10cos(at + 7)(cm)
Cau 10: Mét vat c6 khdi huong m dao dong diéu hoa theo phurong ngang véi chu Ki T = 2s. Vat qua vi tri can bang Voi
van toc o = 31,3cm/s = 10 7 crmvs . Chon gdc thai gian Ic vat qua vi tri can bang theo chiéu duong . Phurong trinh dao
dong cua vt la :

Ax:10cos(7rt—%)cm B.x:10cos(7rt+%)cm

C.X:Sws(nt—%)cm D.x:5cos(7rt+%)cm

Cau 11: Mét con lic 10 xo ¢6 khdi rong m, treo thiang dimg thi 10 x0 gi&n 1 doan 10cm. Nang vét 1én mot doan cach
VTCB 15cm rdi tha ra, chidu duong huéng 18n, t = 0 khi vat bét ddu chuyén dong, g = 10m/s”. Phuong trinh dao dong
la

A. x = 15co0s10tt cm B. x = 15c0s10t cm

C. x = 10cos10t cm D. x=10cos10tt cm
Cau 12: Lo xo c6 chiéu dai ty nhién Ia lp = 25cm treo tai mot diém ¢ dinh, ddu dudi mang vat nang 100g.
Tir vi tri can bang nang vat 1én theo phuong thiang dimg dén lic chiéu dai cua 10 xo Ia 31cm rdi budng ra.
Qua cau dao dong diéu hoa vaéi chu ky T = 0,628s , chon gdc toa do tai vi tri can bang, chiéu dwong huéng

xudng. Tai thoi diém t = 3103 ké tir lic bat dau dao dong vat di qua vi tri cn bang theo chiéu duong.
Phuong trinh dao dong cua vat 1a :

A. x=4cos(10t + z)(cm). B. x=4co0s10t(cm)

C. x=4cos(10t — 5?ﬂ)(cm) . D. x=4cos(10t + 5?ﬂ)(cm) .

Cau 13: Mot con lic 16 xo c6 do ciing k =100N /m khdi lugng khong dang ke, dugc treo thang ding, mot
dau dugc gilt co dinh, dau con lai c6 gan qua cau nho khoi lugng m = 250 g. Kéo vat m xuong duéi theo
phuong thang dung dén vi tri 10 xo dén ra dugc 7,5cm, roéi bubng nhe. Chon goc toa do ¢ vi tri can bang cua
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vat, truc toa do thang dung, chiéu duong huéng Ién, géc thoi gian 1 Idc tha vat. Cho g =10m/s?. Phuong
trinh dao dong cua qua cau la :

A xX= 7,5(;03(20:;/§ t—m)(cm). B. x=5c0s(20t + z)(cm).
C. x= 7,5(;03(20:;/§ t+7)(cm). D. x =5co0s(20t — z)(cm).

Cau 14: Mot con lic 10 xo c6 khdi lwong ciia vat m = 2kg dao dong diéu hoa trén truc Ox, c6 co ning 1a
W =0,18J . Chon thoi diém to = 0 Iic vat qua vi tri x = 3v/2cm theo chidu am va tai do thé ning bing dong
nang. Phuong trinh dao dong cua vat la:

A. X = 6C0s5+/2t (cm). B. x =6cos(5at + %)(cm) .
o /2
C. x=6cos(5xt + T)(cm) . D. x= 6cos(5\/§t + Z)(cm) .

Cau 15: Mot con lic 16 xo, gom mét 16 xo ¢6 do cing k =10N /m c6 khdi lugng khong déng ké va mot vat
c6 khoi lwong m = 100g dao dong diéu hoa doc theo truc Ox. Thoi di€ém ban dau dugc chon la lhc vat c6 van
téc 0,1m/ s va gia tbc —1m/s?. Phuong trinh dao dong cua vat Ia:

A. X =2cos(10t + %)(cm) B. x = /2 cos(10t —%)(cm).

C. x=2cos(10t —%)(cm) . D. x= \/Ecos(10t +%)(cm) .

Cau 16: Mot con Iic 16 xo dao dong theo phuong thang dimg. Trong qué trinh dao dong, 10 xo ¢6 chicu dai
bién thién tir 48cm dén 58cm va luc dan hoi cuc dai cé gid tri la 9 N. Khéi lugng cua qua cau la 400g. Chon
géc thoi gian 1a ldc qua cau di qua vi tri cAn bang theo chiéu &m cua quy dao. Cho g =7z% =10m/s?.
Phuong trinh dao dong cua vat la:

A. x=5cos5zt(cm). B. x =5cos(5xt + %)(cm) .

C. x=5cos(5xt — 7)(cm). D. x =5cos(5at - %)(cm) .

Cau 17: Mot vat c6 khdi lugng m = 1kg dao dong diéu hoa véi chu ky T = 2s. Vat qua vi tri can bang véi
van toc v = 0,314 m/s. Khi t = 0 vat qua vi tri co i 6 X = 5cm theo chiéu am cua quy dao. Lay 72 = 10.
Phuong trinh dao dong diéu hoa cua vat la:

A.leOcos(;rt+%) B.x:10cos(4nt+%)
C. x=10cos(4 « +5% ) D. x = 10cos( t+%)
Cau 18: Mot con lic 10 xo dao dong diéu hoa véi chu ky T = 5s. Biét rang tai thoi diém t = 5s qua lac c6 li

do x = 72 cmVa van téc v = gﬂ cm/s. Phuong trinh dao dong cua con lic 10 xo ¢6 dang nhu thé nao ?
A x=+2 cos[%t—%} B.x=+2 cos[%rw%}

C.x=cos 2—ﬂt—Z D. x = cos 2—7Tt+Z
S 4 5 4

Cau 19: Mot 10 xo nhe treo thang dirng ¢6 chiéu dai ty nhién 1a 30cm. Treo vao dau dudi 16 xo mot vat nho
thi thay hé can bang khi 16 xo gi&n 10cm. Kéo vat theo phuong thang ding cho tgi khi 10 xo ¢6 chieu dai
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42cm, rdi truyén cho vat van toc 20cm/s huéng Ién trén (vat dao dong diéu hoa).Chon gbc thoi gian khi vat
duoc truyén van toc,chiéu duong huéng Ién. Ly g =10m/s? . Phuong trinh dao dong cua vat Ia:

A. X = 24/2 cos10t (cm) B. X = /2 cos10t (cm)

C.x= 242 cos(10t — 377[) (cm) D.x= \/Ecos(10t + %) (cm)

Cau 20: Mot con lic 10 xo dao dong diéu hoa. Van téc c6 do lon cyc dai bang 60cm/s. Chon gbc toa do ¢ vi

tri can bing, géc thoi gian 1a lhc vat qua vi tri x = 342 cm theo chidu 4m va tai do dong ning bang thé
nang. Phuong trinh dao dong cua vat cd dang:

A. x =6c0s (10t + 7/ 4)(cm) B. X =6+/2c0s (10t -/ 4)(cm)

C. x =6+2c0s (10t +m/ 4)(cm) D. x =6cos (10t —n/4)(cm)

Cau 21: Mot vat dao dong diéu hoa, khoang thoi gian giira hai lan lién tiép vat qua vi tri can bang la 0,5s;
quang duong vat di duoc trong 2s 1a 32cm. Gdc thoi gian duoc chon ldc vat qua li ¢ x = 2+/3cm theo chiéu
duong. Phuong trinh dao dong cua vat la:

A. x=4cos(2nt —%)cm B. x=8cos(rt+ %)cm
C. x=4cos(2rt —%)cm D. x=8cos(nt+ %)cm

Cau 22: Ldc t = 0 mot vat dao dong didu hoa co gia téc a= —a)zg va dang chuyén dong theo chiéu am cua
quy dao. Phuong trinh dao dong cua vat dugc biéu dign:
A x= Acos(a)t—%) B. x= Acos(a)t+%) C. x=Asin(wt +%) D. x= Asin(wt—%)

Cau 23: Con Ie“'}c dao dong c6 co nang E = 3.107°J, lyc phuc hdi cuc dai bing 1,5.10°N, chu ky dao dong T =
2s. Biét thoi diemt =0, vat di qua vi tri ¢6 1i d0 X = 2cm theo chiéu duong . Phurong trinh doa dong cua vat
la:

A. x =5cos(rt +%)cm B. x =5cos(xt —%)cm
C.x=4cos(rt +2?n)cm D.x =4cos(rt —%)cm

Cau 24: Mot vat d d d h vai chu ky T = 2s, ldy 72 =10. Tai thoi diém t = 0 vat c6 gia tbca= — 10cm/s® va
vantdcv =— z+/3cm/s. Phuong trinh dao dong cua vat la:

A. x=4cos(rt +2?n)cm B. x =4cos(xt —%)cm

C.x=2cos(rt +%)cm D. x=2cos(xt —%)cm

Cau 25: Con lic 10 xo ddt ndm ngang , gom 10 X0 ¢6 d9 ciing K = 50N/m, vét ning c6 khéi lugng m =
500g. Tai thoi diém ban dau dwa vat tai vi tri co li @6 bang 4 cm roi truyén cho n6 van toc ban dau theo

chiéu duong . Biét thoi gian ngan nhat ké tir thoi diém ban dau dén l0c vat co 1i d6 bang nira bién do la % S.

Phuong trinh dao dong cua vat la:

A. X =10cos(10t—%)cm B. x =10cos(10t—%)cm
T T
C.x=8cos(10t +§)cm D. x=8cos(10t —g)cm
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Cau 231: Tong ning luong caa mot vat dao dong didu hod E = 3.10%J. Lyc cuc dai tac dung Ién vat bang
1,5.10°N, chu ky dao dong T = 2s va pha ban dau ¢ = /3. Phuong trinh dao dong cuia vét c6 dang nao trong
cac dang sau day?

A x=0.02cos(nt +m/3) m B x=0.4cos(nt + 7/3) m
€ x=0.04cos(nt +n/3) m D x=0.2cos(nt + w/3) m
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CHUYEN DPE 9: BAl TOAN TONG HQP DAO PONG PIEU HOA

Kién thirc vé Vécto quay (Fresnen).

- Co s6 ly thuyét: dua Vz'\i,O mbi quan h¢ gitra chuyén dong ‘Er(‘)n déu va dao dong diéu hoé.qMét dao dong diéu
hoa dugc coi 1a hinh chiéu cta 1 chuyén dong tron déu xuéng mot truc nam trong mat phang quy dao .

- Mdi dao dong didu hoa dugc biéu din bang mot vécto quay OM ¢ do dai

bang bién d6 A, quay déu quanh diém O véi tdc do goc w . O thoi diém ban dau Mo+
t=0, gbc giita Ox va OM 14 ¢ (pha ban dau). / \
Dé biéu dién ta lam cac budc sau o x

Budre 1: Chon hé truc toa do gdm : mot truyc A =Ox nam ngang Va truc Oy
vuéng goc vai truc (A).

__. _ [/IoMI=A=A
Bude 2: V€ vécto OM = A: .

(OKOM)zw

Budre 3: Cho vecto OM  quay nguoc chiéu kim ddng hd . Khi do, hinh chiéu ciia diu mat vécto A trén tryc
Oy s& biéu dién dao dong diéu hoa cd phuong trinh x = Acos(wt + @)
1. Téng hop dao dong diéu hoa bing phuong phap gian do vecto quay o
Xét mot chat diém (hay mot vat) tham gia dong thoi hai dao ddng dicu hoa cung phuong, cung tan s6 co
phuong trinh lan lugt 1a x = A cos(wt +@,) VA X, = A,cos(ot +¢,) . Khi 6 dao dong tong hop X = X, +X,
c6 biéu thuc 1a x = Acos(ot + ) . Trong do:
Bién d6 dao dong tong hop : A = \/Af +A2+2A A, cos(p, —¢,)
A sing, +A,sing, N
A coso, + A,Ccosp,

Pha ban dau ctia dao dong tong hop : tan ¢ =

Pic diém:
Bién d6 dao dong tong hop A ludn thoa mén : |A2 —A1| <A<A,+A
D¢ léch pha ¢ théa mén: ¢, <p <o, (néu ¢, <@, )
2. P§ léch pha cia hai dao dong va rng dung
a. Khai niém :
D6 1éch pha cua hai dao dong 13 hiéu hai pha cua hai dao dong do6 va duoc ki hiéu 12 A, duoc tinh theo biéu
thic Ag = (@t +¢,)- (ot +¢,)) hay Ap=0, -, hodc Ap=¢, -0,
-Néu Ap >0 < ¢, > ¢, thi x; nhanh (s6m) pha hon x;
-Néu Ap <0 < @, < @, thi x; cham (tré) pha hon x,
b. Mt s6 cac trudong hop dic biét
¢ Khi Ap=k2n hoac Ap =0 thi hai dao dong cing pha: A=A, =A, +A,

¢ Khi Ap=(2k+1)t hodc Ap =x thi hai dao dong ngugc pha: A=A, =|A2 —A1|
¢ Khi Ap=(2k +1)g hodc Ag :% thi hai dao dong vuong pha: A= /A’ + A’

¢ Khi hai dao dong léch phabatki: A <A<A <|A-A|<ASA+A,
Thong thuwong ta gip cac truwomg hop dic biét sau:
+‘(P2_(P1‘:OO thi A=A+ Az = 0=0,=¢,

Flo,—g]=90°  thi A= A7+ AZ
+ |, —g| = 120° vaA = A, thi A=A = A,
+ lp,—p| =180° thi A=|A — A,
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2 Qo+
Ao =" _hTh
T N L

A=A=A A=A

T _nto,

+ 3 = ¢ 2

A=A=A |A=A3

Chuy:

- Khi hai phuong trinh dao dong chua c6 cung dang (cung dang sin hoac cung dang cosin) thi ta phai su
dung cong thic lugng giac dé dua vé cling dang. Cu thé

sinx = cos(x —%} ; COSX =Sin (x +Ej’ hay dé don gian d& nhé thi khi chuyén phuong trinh sin vé cosin ta

1 . T \ . A . ~ N’
bot di 5 con dua tir dang cosin vé€ sin ta thém vao 5

- Khi hai dao dong thanh phan c6 ciing pha ban ddu @, = @, = @ hoic c6 ciing bién do dao dong
A =A,=A thitaco thé sir dung ngay cong thirc lugng giac dé tong hop dao dong. Cu thé:
* P, =0, =0= X=X, +X, =Acos(ot+¢)+A,cos(ot +¢) = (A, +A,)cos(ot + @)

e A=A, =A= X=X +X, =Acos(ot+¢,) + Acos(ot +¢,) :2ACOS((p2 5 (pljcos(cot+(p1 2%)

Ch y: Cong thirc luong giac khi hai dao dong thanh phan cing bién do
a+b a-b

cosa+cosbhb=2cos——cos——

2 2

sina+sinb=2sin aTmCOSaTb

Phwong phap ham s6 (phwong phap toa dd vecto) tong quat dé tong hop nhiéu dao dong
Néu c6 n dao dong diéu hoa cing phuong cing tan sd:

X1 = A1c0S(mt + 1)

Xn = Ancos(mt + @n)
Dao dong téng hop 1a: x = X + X, +...+ X, = Acos(ot +¢) 7 )
- Biéu dién moi dao dong bang mot véc to quay trong mat phang Oxy, goc ¢ 0.
- Thiét 1ap phuong trinh dao dong tong hop: X = X, + X, +...+ X,
Hoic dudi dang véc to: A= A + A, +..+ A,
- Chiéu 1én tryc Ox va truc Oy L Ox (hinh chiéu ciia vecto tong trén hai truc Ox va Oy bang tong hinh chiéu
cac vecto thanh phan trén hai truc) ta duoc
- Thanh phan theo phuong nim ngang Ox:
A =Acosp=A, +A, +..+ A, =AcCosp, + ACosp, +...+ A COSp,
- Thanh phan theo phurong thang dtng Oy:
A =Asing=A +A, +..+A =Asing +Asing, +..+ A sing,

TimA>0va ¢

Vi KLK = A=J&2+Aj va tangozi V& @ €[Pmin,Omax]

chay : A
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- Thuong c6 hai goc ¢ thoa mén tge = i = b, ta cAn chon sao cho ding nghiém (dwa vao gian do vecto dé
chon pha ban dau ¢ cua dao dong tong hop).
- Ta thuong chon |go| <7 (néu c6 mot nghiém 16n hon 7).

3. Cac phwong phap giai chinh

- Phuong phap dai ) . v

Khi biét mot dao dong thanh phan x; = A;cos(wt + ¢1) va dao dong tong hop x = Acos(ot + @) thi dao dong
thanh phan con lai 1a X, = Axcos(ot + @2).

Trong d6: A2 = A’ + AZ —2AACOS(p — ¢,)

_Asinp—Asing,
~ Acosg — Acosg,

- Phwong phap lwgng giac
a. Cung bién d§: x = Acos(wt+¢,) vax, = Acos(wt+¢,) . Dao dong tong hop

tan ¢, VoL @1 <@ <2 (Néuor<@y)

X=X, +X, =Acos(ot+¢) cobién dd va pha dugc xac dinh: x =2A Cos@ Cos{a)t + (@)} ; dat
A =2A cos% va o =@ nén x = A cos(ot + ).

b. Cung pha dao ddng: x, = A sin(wt+¢,) vax, = A, cos(wt+¢,) . Dao dong tong hop

X=X, +X, =Acos(wt+¢) cobién do va pha dugc xic dinh: x = A;a cos[(wt+¢,)—a]; dat
tanoczi = COSc = ! = Ay Trongd():A=L;(0=(0o—a
Vi+tan’a  JAZ+A2 cosa

- Phwong phap gian do Frexnen (Vécto quay)
a. Co so Iy thuyét:
- Mot dao dong didu hoa co thé dugc coi nhu hinh chiéu cua mot chuyén dong tron déu trén mot duong
thang nam trong mp quy dao.
b. Noi dung:
- By: V& tryc chuan A ang véi pha ban dau ¢ = 0 va truc X’ox vudng goc vai A tai O.

A=A
- By: V& vécto quay A biéu dién cho dao dong diéu hoa x = Acos(wt + ¢) Vai ‘ J
(A2)-s
Chuy: Chiéu duong ctia ¢ ngugc chiéu quay ciia KDH.
y y y
Pe K) —
0 ¢ A A
e
A O A
0] P A P I
(9=0)
(¢ >0) (9> 0)
4. Vi du dién hinh
Vidul:
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Mot vat tham gia dong thoi vao dao dong didu hoa cliing phuong, ciing tan sd c¢6 phuong trinh lan luot 13
X, =2C0S (100nt —%) (cm); x, =sin (lOOnt +gj (cm).
a. Viét phuong trinh cta dao dong tong hop.
b. Vat co khdi lwong 1a m = 100g, tinh nang luong dao dong cua vat.
c. Tinh tc do cua vat tai thoi diém t = 2s.
d. Tinh glg tdc ciia vat tai thoi diém t=0
Huong dan gidi: .
a. Ta chuyén x, vé dang phuong trinh cosin dé tong hop
X, =sin (100nt +— j cos (100nt +— ——J cos (100nt ——j
6 6 2 3
Khi d6 hai dao dong thanh phan c6 cing pha ban dau, 4p dung chu ¥ ta duoc

X=X, +X, =2C0S 1007ct—E +C0S 1007ct—E =3c0s 1007tt—E
v 3 3 3

Vay phuong trinh dao dong tong hop cta vat 1a x = 3cos (100nt —gj (cm)

b. Tir phuong trinh dao dong tong hop & ciu a ta c6 A= 3cm; o = 1007 (rad/s)
Ning lugng dao dong la W = % mo’A’ = %.O,l.(lOOn)2 .0,03” ~ 4,44(J)

c. Tu phuong trinh dao dong x =3cos (100nt —gj (cm) = v =-300xsin (lOOnt —gj (cm/s)

Tait =2s ta dugc: v=-300msin (20075 —gj ~816,2(cm/s)

Vidu2:
Mot vat tham gia dong thoi vao dao dong didu hoa cling phuong, ciing tan s6 c¢6 phuong trinh lan luot 13

X, =A, cos(ZOt +%} (cm); x, = AZCOS(ZO'[ +%nj (cm) . Biét toc do cuc dai ciia vat trong qua trinh dao dong

la v, =140(cm/s). Tinh bién d6 dao dong A Cla vat.
Huéng dén gidi:
Taco v, =140(cm/s)=0A=A= 124(? =7(cm)

Ma A* = AZ + A% +2A A,cos(p, —9,) < 49=A? +9+ 6Alcos(%n—gj < A?-3A,-40=0
Giai phuong trinh ta dugc hai nghiém 1a A, =8(cm) va A, =-5(cm)

Loai nghi¢ém am ta dugc A; = 8(cm) .

Vi du 3: Mot vat thue hién dong thoi ba dao dong diéu hoa cung phuong, cing tan so

x, =3sint(cm); x, =3cost =3sin(t+%)(cm); X, = 7sin(t+gj(cm)

Viét phuong trinh dao dong tong hop i

HD: Str dung gian do vecto va phuong phéap tong quat

Pap sb: A=5cm;tango=—ﬂ= —53r — x =5sin t—53—”
3 180 180

Vi du 4: Xéc dinh dao dong tong hop ctia hai dao dong thanh phan cing phwong, ciing tn s6
X, =4sin(xt)(cm); x, =4sin (nt +%j(cm)
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HD: Sir dung gian d6 vecto, bang cach xac dinh A va ¢ hoic bang lugng giac
Pap sb: x =4+/2sin (nt +%)(cm)
Vi du 5: Biéu thirc li d6 dao dong tong hop cua hai dao dong diéu hda cling phuong, cing tan sb 1a

X =X +X, =12sin (Znt +%}(cm). Biét x, = 6+/3sin (Znt +%}(cm) . Xac dinh dao dong thanh phan

X, = A,sin(2xt +¢,)
HD: Sir dung gian dd vecto

Pap so: x, = 6sin (Znt —%)(cm)
Vi du 6: Cho bén dao dong diéu cing phuong cing tan s goc c6 phuong trinh lan luot 1a
x1:10cos(207rt+%); X, = 6+/3¢0s20 7 t; X3 = 4\/§cos(20nt—%); Xq =

10cos(20 zt +2?7[ ). Tim dao dong tong hop x =x1 + X2 + X3 + X4

HD: Aq = Any + Aoy + Agt Agy = Alcos% + A, —A4cos% =6+/3 VAA = Ay + Ay Agy + Agy = Alsin% -
. T N _ 2 2 _ N Ay _ _ T o 37[
Az + Az Sin— = 6+/3 nén ta duoc A = + =646 vatgp=—-=1=¢ = — hoac p=——
o+ Ausin J3 : JA+A =66 vatge A ¢ =, hoje p=—=

Pip s6 : Chon ¢ = % rad — x= 6\/6cos(207rt+%)
Vi du 7: Mot vat co khdi lugng m= 100g thyc hién dong thoi hai dao dong diéu hoa cung phuong. Hai
phuong trinh dao dong thanh phan 1a:

X, =5c0s(20t + %)

X, =12c0s(20t - %)

Tinh ndng luong dao dong cua vat
Pap S6: E = 0,098)
Vi du 8: Mot vat thuc hién dong thoi hai dao dong didu hoa ciing phuong. Hai phuong trinh dao dong thanh
phan 1a:
X, = Acos(5zt +¢,)
X, = A,cos(5rt —%)

Biét A1 = 4cm, Ao= 3cm. Dao dong (1) vudng pha véi dao dong (2). Tim ¢, va lap phuong trinh dao dong
tong hop
Pap Sé: ¢, == ; x =5cos(5t —g’i) (cm)
6 180
Vi du 9: Hai dao dong diéu hoa ciing phwong cting tan s6 c¢6 phuong trinh dao dong Ia:
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X, = Acos(mt —%)
X, = A,cos(at — )
Phuong trinh dao dong tong hop cta hai dao dong ndy lax = 9cos(wt +¢)cm
Bién d6 A; c6 thé thay d6i duge. Hay tim A, biét:
a. A= 9cm
b. A; ¢6 gié tri sao cho A, ¢6 gia tri 16n nht
Pip So:
a. Ax= 93 cm; b. Ay max = 18cm; Ay = 93 cm
Vi du 10: M6t vat thuc hién dong thoi hai dao dong diéu hoa cing phuong, cing tin s6 100Hz va c¢6 bién do
bang 8cm va 6¢cm. Dao dong tong hop 6 tan sé va bién d6 bang bao nhiéu trong truong hop cic dao dong
thanh phan 1a:
a. Cung pha.
b. Nguoc pha.
c. Léch pha 90°.
Pip So:
a. A=14cm; b. A=2cm;c. A=10cm

Vi du 11: M6t vat thuc hién dong thoi hai dao dong diéu hoa, cing phuong cung tan sb:
T \ T
X, = Acos(awt —E) cmva X, = 3cos(wt +§) cm

Biét réng van toc cuc dai cia vat béng vmax = 140 cm/s va o = 20 rad/s. X4c dinh bién d0 A1

Pap Sé: A; = 8cm

Vi du 12: M6t vat thuc hién dong thoi 2 dao dong diéu hoa cling phwong, ciing tan sé 10 Hz va c6 bién do
lan lugt 12 7 cm ; 8 cm. Biét hiéu sé pha ctia 2 dao dong thanh phan 1a % rad. Tinh vén tdc cua vat khi
c61idg 12 cm la:

Péap So: v = +1007z ( m/s

I1. Bai tap

Dang 1 : Tinh bién d9 dao ddng thanh phan va bién dé dao dong tong hop

Cau 1: (DPH — A 2007 ) Hai dao dong diéu hoa cling phuong ¢6 phuong trinh lan luot 1a

x, = 4cos(nt — 7 /6) (cm) va X, = 4cos(at — z/2) (cm). Dao dong tong hop ciia hai dao dong nay cé bién
do la

A. 443 cm B. 24/7 cm C. 24/2 cm D. 24/3 cm

CAu 2: Mot vat thuc hién dong thoi hai dao dong hai dao dong diéu hoa ciing phuong, cing tan sb co

phuong trinh lan luot 1a x, = 3cos(30t) (cm) va X, = 4sin(30t) (cm). Bién d6 dao dong tong hop bing
A.2cm B.5cm C.7cm D.10 cm
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Cau 3: Mot vat thyc hién hai dao dong diéu hoa cling phuong, cing tan sé co phuong trinh lan lugt 13
x, = A cos(l0t + 7z /6) (cm) va x, = 8sin(10t + 277 /3) (cm). Biét rang van toc cuc dai ctia vat 100 cm/s.
Bién do A; 0 gia tri bang

A.6cm B.8cm C.2cm D.10cm

Cau 4: Mot vat thyc hién hai dao dong diéu hoa cling phuong, cing tan sé co phuong trinh lan lugt 13
x, = 2sin(10t) (cm) va x, = 5sin(10t — @) (cm). Bién d6 dao dong tong hop c6 thé nhan gi4 trj ndo ?
A.25cm B.2cm C.8cm D.5 cm

Cau 5: Mot vat thyc hién hai dao dong diéu hoa cling phuong, cing tan sé co phuong trinh lan lugt 13
X, = 4COS(5\/§ +7l 2) (cm)va x,= A, COS(S\/E + 7[) (cm). Biét rang van toc cua vat tai thoi diém dong ning
bang thé ning 1a 40 cm/s. Bién d6 dao dong thanh phan A, la

A.4cm B. 442 cm C. /3 cm D. 43 cm

Cau 6: Mot vat thyc hién dong thoi 2 dao dong didu hoa cling phuong c6 phuong trinh lan luot 13

X1 = A1C0S(t + @1) VA X2 = Aycos(mt + ¢2). Néu @1 = (g2 + 4m) thi bién d6 dao dong tong hop 12

A Anin=|AL-A) BAZ|AI-A]  BlAmc=A+A D.0

Cau 7: Hai dao dong di€u hoa cung phuong cung tan s0. Dao dong (1) c6 bién do A1 = 10 cm, dao dong (2)
c6 bién do A, = A;. Hai dao dong ndy léch pha 27 /3. Bién d6 dao dong tong hop 1a

A.10 cm B.20 cm C.5cm D. 10+/2 cm

Cau 8: Mot chat diém thyc hién dong thoi hai dao dong diéu hoa cling phuong

x, =acos(wt+x/3) (cm) vax, =bcos(wt - z/2) (cm). Biét phuong trinh dao dong tong hop 1a

X = 8cos(wt +¢ )(cm). Bién do dao dong b ciia dao dong thanh phan x , ¢6 gi tri cuc dai khi ¢ bang
A.-r/3rad B.|-7 /6 rad C. r/6rad D. -7 /6 hodc = /6 rad

Cau 9: Mot chat diém thyc hién dong thoi hai dao dong diéu hoa cling phuong

X, = acos(wt +7/3) (cm) vax, =bcos(wt - z/2) (cm). Biét phwong trinh dao dong tong hop 1a

X = 5c08(@t +¢ )(cm). Bién d9 dao dong b ciia dao dong thanh phan x , ¢6 gié tri cuc dai khi a bang
A.5/3cm B.5+/2 cm C.5¢cm D.5/+2 cm

Giai :

Cau 8: Ap dung dinh Iy ham s sin ta c6

D

a

sin(”ﬂoj

87[ b => b:8+
> X sin” sinl ® sin =
5 sm(3+goj 5

T
6

\/\n

b dat cuc dai khi sin (%“"j =1=>|g| :% lay d4u trir. Chon dap &n B.

O
/ +
N AR .

v’

=10; viy a = ¥10? —5% =53 cm

cau 9: Ap dung tuong tu trén ta c6 ddp dan A b= p-
sin—
6
Cau 10: Mot vat thuc hién dong thoi hai dao dong diéu hoa ciing phuong, theo cac phuong trinh
X1 = 4sin( it + o)cm VA X, = 4+/3 cos(nt)cm . Bién do dao dong tdng hop dat gia tri nho nhét khi
A. o =n/2(rad). B. a =n(rad). Cl a=-n/2(rad) . D. a=0(rad) .
Cau 11: Mot vat c6 khoi lugng 0,1kg dong thoi thuc hign hai dao dong diéu hoa x; = A;cos10t(cm) va
Xz = 6¢0s(10t - 7 /2)cm . Biét hgp luc cuc dai tac dung vao vat 1a IN . Bién d6 A; c0 gia tri
A.6cm B. 9cm C.8cm D. 5cm
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Cau 12: Mot vat tham gia dong thoi hai dao dong diéu hoa cung phwong cing tan s6 c6 bién do dao dong
thanh phan 1a 5cm va 12cm. Bién d§ dao dong tong hop khong thé nhan gia tri sau
A. 6cm B. 17cm C.7cm D. 8,16cm

Dang 2 : Tinh xo, vo,ao, Wt, Wd,W, F

Cau 1: (DPH - 2009 ) Chuyén dong ctia mot vat 1a tong hop hai dao dong diéu hoa cling phuong, cling tan
s6. Hai dao dong ndy lan lugt c6 phuong trinh 2 x, = 4cos(10t +%) cm va x, = 3cos(10t —??Tn) cm. b9 1on

van téc cua vat & vi tri can bang 13

A. 80 cm/s B 100 cm/s C. 10 cm/s i D. 50 cm/s

Cau 2: Mot vat ¢6 khoi lwong m = 100 g thuc hién dao dong tong hop cta hai dao dong cung phuong c6
phuong trinh dao dong 1a x, = 5cos(10t +w)cm va x, =10cos(10t — n/3)cm. Gid trj cyc dai clia lyc tong hop
tac dung vao vat la

A.5N B. 504/3N C.5J/3 N D. 0,543 N

Cau 3: Mot vat thuc hién hai dao dong diéu hda cling phuong, cung tan s £=10Hz, ¢6 bién d6 lan luot 1a

A;=7cm, Az =8cm va d¢ l¢ch pha Agp = % rad. Van toc ciia vat ing véi ly do x = 12cm 14

A. £10z m/s B. £1007 m/s C. £10z cm/s D. £z cm/s

Cau 4: Mot vat thyc hién dong thoi hai dao dong diéu hoa clung phuong X, = 4\/§003107rt(cm) va
X, =4sin10zt(cm). Van tdc cta vat tai thoi diém t = 2s Ia:

A.v=20cm/s B. v=20rcm/s C. v=40cm/s D. v=40zcm/s

Cau 5: Mot chat diém thyc hién dong thoi hai dao dong diéu hoa cung phuong c6 phuong trinh

X1 = 8cos2 7t (cm) va Xz = 6¢cos(2 tt +g) cm. Van toc cuc dai ctia vat trong dao dong 13

A. 60 (cm/s). B. 120 (cm/s). C. 4 (cm/s). D.207x (cm)

Cau 6: Mot vat thyc hién dong thoi hai dao dong didu hoa, cing tan sé f = 4Hz, cing bién d6 A; = A, =
5cm va c6 do 1éch pha Ag = 7/3rad, liy 72 =10.Gia tdc cua vat khi n6 ¢6 van toc v = 407 cm/s 1a

A. +842 m/s? B. +44/2 m/s? C. +16+/2 m/s? D. +32/2 m/s?

Cau 7: Mot vat c¢6 khdi lwong m =100 chiu tac dung ddng thoi hai dao dong diéu hoa cling phuong , ciing
tan s6 goc w =10 rad/s. Biét bién do cac dao dong thanh phan 1a A =lcm, A, =2cm, d6 léch pha hai dao

dong 14 % Ning lugng dao dong tong hop 12

A.0,00451) B. 0,0065J - C.0.0095J D.0,0035J
Ciu 8: (CP - 2010) Chuyén dong ciia mot vat la tong hgp cua hai dao dong diéu hoa cung phuong. Hai dao

d6ng nay co phuong trinh lan luot 1a x; = 3cos10t (cm) va xz = 4sin(10t +%) (cm). Gia tdc cta vat c6 do 16n

cuc dai béng
ATms.  B.1m/s C.0,7 m/s. D. 5 m/s.
Cau 9: Mot chat diém thyuc hién dong thoi hai dao dong diéu hoa cung phuong x; = 8cos2 rtt (cm) ;

X2 = 6C0S(2 rtt +g)cm. Vin tdc cyc dai ciia vat trong dao dong 1a

A. 60 cm/s. ) . B. 120cm/s. C. 4jtcm/s. D. 20‘ncm/s.

Cau 19: Qon lac 10 xo gom vat m = 1 kg thyc hién dong thoi hai dao dong dicu hoa theo phuong ngang,
cung tan so ¢6 phuong trinh: X, = 5cos(nt) cm va X, = 5sin(nt ) cm. Luc cyc dai ma 10 xo tc dung 1én di€ém
treo la:

A.50/2N B.05v2N C.2542N D.0,25+2 N
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CAu 11: Mot vat thyc hién dong thoi hai dao dong diéu hoa cung phuong, cung tan sé f=4 Hz, cling bién
d6 A1 = Ay =5 cm va o do léch pha Ag =% rad. Lay 72 =10. Khi vat c6 van téc v = 40z cm/s, gia téc

cua vét la
A. £8/2m/s? B. +16+/2m/s? Cl +32v/2m/s? D.+ 4yJ2m/s?

CAu 12: Mat vat thyc hién ddng thoi hai dao dong diéu hda cuing phuong, cing chu ki T = % s, ¢6 bién do
lan lugt 12 3cm va 7cm. Van tdc caa vat khi qua vi tri can bang c6 thé c6 gi tri nao dudi day?

A. 30cm/s B. 45cm/s. C.15cm/s D.5cmfs.

Dang 3 : Tinh pha ban diu ciia cac dao dong thanh phan va pha dao dong tong hop

Cau 1: Mot vat thyc hién hai dao dong diéu hoa cling phuong, cling tan sd, theo cac phuong trinh 1a

x, = 4sin(zt +a)cm VA x, = 4+/3 cos(zrt)cm . Bién do dao dong tdng hop dat gia tri nho nhat khi

A.a:% rad B. o =7 rad C o=-2 rad D.a=0rad

Cau 2: Mot vat thyc hién hai dao dong diéu hoa cling phuong, cling tan sé co phuong trinh lan lugt 13

x, = 4sin(zt + ) (cm) Va X, = 44/3cos(at) (cm). Bién do cua dao dong tong hop dat gia trj 1on nhat khi

A a=nrl2rad B.a=0rad Ca=-r/2rad  D.a=rrad

Céu 3: ( PH - 2008 ) Cho hai dao dong diéu hoa cung phuong, cung tan so, cung bién do va c6 cac pha ban

dau 1a g va —g. Pha ban dau cua dao dong tong hop hai dao dong trén bang

A. _r rad B. r rad C. I rad D. I rad
2 4 6 12

Giai:

Céch 1:
. T . T
sm§+sm—g \/5

Vi A=A =Anéntaco tang = = -1 . Su dung may tinh ta dugc ¢ = 7 rad
v 4 T 3 12
Cos’ +00S— +1

Céch 2:
T T ot 7« b4 ot
X=X +X, = Acos| wt+— |+ A cos| ot —— |=2Ac0S| —+— |c0S— = AV2 COS| — +—
XizAl(w 3JA2 (a’ 6) (2 12) 4 [(2 12]

V/a
= ¢ =—rad
T

Cau 4: Hai dao dong diéu hoa cing phuong, cling tan sb. Biét hai dao dong c6 pha ban dau 1a 27 /3 va
716 c6bién do 1a Ay va Az (Vi A1 =~/3 Az). Pha ban diu cta dao dong tdng hop 1a
A. 7/6 rad B. 7 /3.rad Cl 7 /2.rad D. 2z /5.rad

Cau 5: Hai dao dong diéu hoa ¢ phuong trinh x, = 5cos(27rt +%) cmva x, = 2cos(3zt)cm
Chon cau tra loi dung

A. Dao dong 1 sém pha hon dao dong 2 la % B. Dao dong 1 sém pha hon dao dong 2 1& %

C. Dao dong 1 tré pha hon dao dong 2 1a % D. Dao dong 1 tré pha hon dao dong 2 1a %

Gi4o vién: Nguyén Thanh Long www.mathvn.CONgmail: Loinguyen1310@gmail.com 9
DD: 01694 013 498




PHUONG PHAP GIAI NHANH CHUONG DAO PONG COMATHVN.COM - 110

Cau 6: Hai chit diém dao dong diéu hoa doc theo hai duong thing song song véi truc OX, canh nhau, vi
cling bién d¢ va tan sb. Vi tri can bang cta chung xem nhu tring nhau (cing toa d6). Biét rang khi di ngang
qua nhau, hai chit diém chuyén dong nguoc chiéu nhau va déu c6 do 16n ciia li d6 bang mot nira bién do.
Hiéu pha cuia hai dao dong ndy c6 thé 1a gié tri nao sau day:
A. Z rad B. Z rad C. 2 rad D. 7 rad

3 2 3

Cau 7: Mot vat tham gia dong thoi hai dao dong diéu hoa cing phuong, cung tan sb va c6 dang nhu sau X; =
2c0s(4t + 1) cm, X = 2c0s(4t + ¢2) cm (t tinh bang gidy) voi 0 < @z - @1 < 7. Biét phuong trinh dao dong
tong hop x = 2cos(4t+ 7/6) cm. Hay xac dinh @.

A.|-n/6 B. /2 C. n/6 D. -n/3

Cau 8: Khi tong hop hai dao dong diéu hoa cung phuong cling tan sé c6 bién do thanh phan 4cm va 4+/3 cm
dugc bién d6 tong hop 1a 8cm. Hai dao dong thanh phan d6

A. vudng pha véi nhau. B. cung pha véi nhau. C. léch pha % D. I¢ch pha %

Cau 9: Mot chat diém thyc hién dong thoi hai dao dong diéu hoa cling phuong
X, = 6c0s(10t + 7 /4)cm, X, = 3cos(10t + ¢ )cm. Biét bién do cia dao dong tong hop 12 3cm, ¢ cb gia tri 1a
A -37/4 o B. z/4 C.-nl/4 D.3x/4
Cau 10: Mot chat diém dao dong diéu hoa cé phuong trinh dao dong:
X =542 cos(wt +57/12) véix, = 5cos(wt+ ¢ ,) X, = 5cos(wt+ 7/6), thi:
Ao ,=2713 B.op,=x/2 C.o,=nlh D.o,=n/3
CAu 11: Mot chit diém thuc hién dao dong tong hop cua hai dao dong diéu hod cing phuwong c6 phuong
trinh dao dong x = X, + X, = 34/3 cos(10t + @ )cm. Véi x, = 3 cos(10t )em va x, = 3cos(10t - 7 /3) cm, thi:
A p=nrl3 B/ =-7/6 C.o=nl6 D.@ =-7n/3
Cau 12:Mgt vat tham gia d6ng thoi hai dao dong két hop. Hai dao dong thanh phan va dao dong tong hop
¢6 bién do bang nhau. Do 1éch pha giira hai dao dong thanh phan la:

2

A E B.0 c.* D. X
3 2 3

Dang 4: Viét phwong trinh dao déng tong hop

Cau 1: Dao dong tong hop cia hai dao dong diéu hoa ciing phuong c6 phuong trinh

X1 = 4+/2 cos(10mt + g) CM VA X = 4+/2 cos(10mt —%) cm , ¢c6 phuong trinh:
A X= 4\/§cos(10nt - %) cm. B. x = 8 cos(10xt - %) cm.

C. X = 4+/2 cos(10xt + %) cm. D. x = 8cos(10xt + %) cm

CAu 2: Hai dao dong co diéu hoa c6 cung phuwong va cung tan sé f = 50Hz, c¢6 bién dé lan luot 12 2a va a,
pha ban d4u lan luot 12 7/3 va . Phuong trinh ciia dao dong tong hop co thé 1a phuong trinh ndo sau day:

Al x= a\/§ cos [1007zt +%} B. x =3acos [1007rt +%}

C. x= a\/§ cos [lOOnt —%) D. x=3acos [1007zt —%)

Cau 3: Mot vat thuc hién dong thoi ba dao dong diéu hoa cung phuong, cling tan sé ¢6 phuong trinh
X1 = 4+/2 cos(5t - T/4) cm, X, = 4cos(5t + 1/2) cm va X3 = 5cos(5t + 1) cm
Phuong trinh dao dong tong hop cua vat 1a:
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A.x=+2 cos(5t + n/4) cm. B.x=+/2 cos(5t + 5n/4) cm.

C.x=cos(5t+m)cm. . D.x=cos(5t-n/2) cm o
Cau 4: Mot vat thuc hién dong thoi 4 dao dong dieu hoa cung phuong va cung tan so co cac phuong trinh:
X1 = 3sin(nt + 1) cm; X2 = 3cosnt (cm); X3 = 2sin(nt + ) cm va
X4 = 2cosnt (cm). Hay xéc dinh phuong trinh dao dong tong hop ciia Vvit.
Al x = +/5c0s(nt + 1/2) cm B. x = 5v/2cos(nt + n/2) cm
C. x =5cos(nt + /2) cm D. x = 5cos(nt — n/4)cm
Cau 5: (PH - 2010) Dao dong tong hop cta hai dao dong diéu hoa cliing phuong, cung tan sd c6 phuong
trinh li do x =3008(7rt—%[) (cm). Biét dao dong thir nhat c6 phuong trinh li d¢ x, =5cos(nt+%) (cm).
Dao dgng thir hai c6 phuong trinh 1i d6 1a

A X, =8cos(nt+%) (cm). B. x, =200$(7rt+%) (cm).

o o
C. X, =2cos(nt—?) (cm). D. x, =8cos(nt—?) (cm). o/ ‘

Giai: Biéu dién cac dao dong diéu hoa X, X1 bang vector quay.

Dé thﬁyréng:A=A2—A1 = A;=8cm va ¢ =- % = dapanD M, M

Cau 6: Hai dao dong diéu hoa cing phuong, ciing chu ky T = 2s. Dao dong 1 ¢6 li d6 & t = 0 bang bién do
va bang lem. Dao dong 2 ¢6 bién do ~/3cm va ¢ t = 0 vat qua VTCB theo chiéu 4m. Phuong trinh cta dao
d6ng tong hop 1a

A. x=+/3cos(2rt+ %) B. x =+/3cos(2zt+ %)

C. x=2cos(xt+ Z) D. x =2cos(zt+ Z)
6 3

Cau 7: Mot vat thyc hién dong thoi hai dao dong cung phuong co phuong trinh :
X, = 4+/3cos107t(cm) va X, =4sin10zt(cm) . Nhan dinh nao sau day la khong dung?
A. Khi x, =-4+/3cm thi x, =0. B. Khi x, =4cm thi x, =4+/3 cm.
C. Khi x, =4+/3cmthi x, =0. D. Khi x, =0thi x, =—-4cm
Cau 8: Mot vat thyuc hién dong thoi ba dao dong diéu hoa cung phuong, cling tan sd c6 phuong trinh
X1 = 2c0s(3t - 2n/3) cm; X, = 2¢0s3t CM Va X3 = -2\3cos(3t) cm.
Phuong trinh dao dong tong hop cua vat 1a:
A. X =2cos(3t + n/6)cm. B. x = 2cos(3t + /3)cm.
C. x=\3cos(3t+ m)cm.  D.x=2cos(3t-n/6)cm.
Cau 9: Mot vat thyc hién dong thoi 2 dao dong diéu hoa cung phuong, cung tan s6 c6 phuong trinh:
X1 = V3cos(wt + 7/2) cm, Xz = cos(wt + 1) cm. Phuong trinh dao dong tong hop

A. x=2cos(wt - /3) cm B! x = 2cos(ot + 271/3)cm
C. x=2cos(wt + 51/6) cm D. x =2cos(wt - ©/6) cm
A= \/Af +A; +2AA, cos(p, —¢p,) = 2cm
2r
. .
HD: . . J3sinZ +1sinz Q=
tan g = Asing +Asing, _ 2 _ Ao 3 jgDZZ_rr
ACOSP+ACOSQ, 3005”11 cos S 3
2 =7
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Cau 10: Mot vat thuc hién dong thoi 2 dao dong diéu hoa cing phuong, cing tan sb co phuong trinh:
X1 = V3cos(wt - 7/2) cm, X2 = cos(wt) cm. Phwong trinh dao dong téng hop:

A. x =2cos(wt - 1/3) cm B. x = 2cos(wt + 27/3)cm
C. x=2cos(wt + 51/6) cm D. x =2cos(ot - t/6) cm
Az\/Af + A} +2AA, cos(p, — ) =2cm
. - . 2r
HD: . . J3sin == +1.sin0 $=—
ACOSP +AL0SP, 3005 41.c0s0 = 8
2 ¢ 3

CAu 11: Mot vat dong thoi tham gia 3 dao dong cung phuong c6 phwong trinh dao
dong x, = 2\/§cos(2nt+n/3)(cm) , X, =4cos(2nt+m/6)(cm)va x, =8cos(2nt—n/2)(cm). Gia tri van
téc cuc dai ca vat va pha ban dau ciia dao dong tong hop lan luot 1a:

A. 16x (cm/s) va% (rad) B. 12z (cm/s) va —% (rad)

C. 12n (cm/s) va g(rad) D. 16n (cm/s) va —%(rad)

Céau 12: Mot vat tham gia dépg thoi vao hai dao dong diéu,hoé cung phuong c6 cac phuong trinh

X, = 5cos(10xt) cm va X, Biéu thirc cua X, nhu thé nao? néu phuong trinh cia dao dong tong hop 1a

x = 5cos(107t + m/3) cm.

A. X, = 5cos(10mt - 7/3) cm B. x,=7,07cos(10mt - 5m/6) cm

C. x,=7,07cos(10nt + 7/6) cm D. x, = 5cos(10xt + 21/3) cm

CAu 13: Hai dao dong diéu hoa (1) va (2) cling phuong, cung tan sé va cung bién do A = 4cm. Tai mot thoi
diém nao do, dglo dong (1) co lidox=2 \/§cm, dang chl}yén dong nguoc chidu duong, con dao dong (2) di
qua vi tri can bang theo chiéu duong. Luc do6, dao dong tong hop cua hai dao dong trén co li d9 bao nhiéu va
dang chuyén dong theo hudng nao?

A. x =8cm va chuyen dong nguoc chicu duong.

B. x = 0 va chuyén dong nguoc chiéu duong.

C. X = 4[3cm va chuyén dong theo chidu duong.

D. x = 2¢/3cm va chuyén dong theo chidu duong.

VAN DUNG MAY TINH CASIO fx — 570MS

~ VAO VIEC KIEM TRA NHANH KET QUA BAI TOAN
TONG HQP HAI DAO PONG PIEU HOA CUNG PHUONG, CUNG TAN SO.

I. NEU VAN DE:

Dé tong hop hai dao dong diéu hoa c6 cling phuong, cling tan s nhung bién d khac nhau va pha khac
nhau, ta thuong dung gian d6 vecto cua Frexnen. 4 _
Trong d6, Vecto A, biéu dién cho dao dong x, = Asin(wt+¢,). | Al

Vecto A, biéu dién cho dao dong X, = A, sin(wt+g, ).

Va Vecto A 1a vecto tong hop cta hai dao dong x, va X,

v

Phuong trinh cia dao dong tong hop: X =X, + X, = Asin (ot +¢) 02
V6i: bién do A=A + A2 +2A, A, cos(p, - ¢,)

A,
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va goc phag = arctan( Asing, + A,5In g, j

A cosg, + A, cosg,

Ta thiy, viéc xac dinh bién d6 A va goc pha ¢ ciia dao dong tong hop theo phuong phap Frexmen la rat
phirc tap va dé nham lan khi thao tac “nhdp mdy” d6i vdi cac em hoc sinh; thim chi con phién phitc ngay ca
véi gido vién.

Sau day, toi xin trinh by mot phuong phép khac nhdm gitp cac em hoc sinh va hd tro gido vién kiém tra
nhanh dugc két qua bai toan tong hop hai dao dong trén.

I1. NOI DUNG PHUONG PHAP:

Co s6 ciia phwong phap: Dya vao phuong phap biéu dién sé phire cua mot dai luong sin.

Nhu ta da biét, mot dao dong diéu hod x = Asin(wt +¢) c6 thé duge biéu dién bang mot vecto A c6 do dai
ti 1€ vai gia tri bién do A va tao \(c'ri truc hoanh mot goc béng gbc pha ban dau ¢. Mit khac, mét dai lugng
sin cling ¢ thé dugc biéu dién bang s6 phirc dudi dangmiila A Lo .

Nhu vay, viée tong hop cic dao dong didu hoa cling phuong, cling tan s6 bang phuong phap Frexmen ciing
dong nghia v4i viéc cdng cac SO phirc biéu dién cua cac dao dong do.

Céc thao tac cong sb phire dudi dang mii dwge thwe hién dé dang véi may tinh

CASIO fx - 570MS.

Dé thyc hién cac phép tinh vé sb phirc thi ta phai chon Mode ciia may tinh & dang Complex, bang cach nhan
phim [MODE| 2| - phia trén man hinh xuat hién chit CMPLX.

Céc cai dat don vi do goc (Deg, Rad, Gra) ciing co tac dung v6i sd phirc. Néu trén man hinh hién thi ki hiéu
E thi ta phai nhap cac géc ctia so6 phirc c6 don vi do goc 1a do.

Dé nhép ky hiéu goc “ £ ” cia s6 phic ta 4n [SHIFT] |(-)|.

Vi du: dao dong x =8sin (a)t +%) s& dugc biéu dién vé6i s6 phirc 8 260, ta nhap may nhu sau:

8|SHIFT|(-)[6]0] = man hinh s hién thj 1a 8 £60.
Lwu y:

Khl thuc hién cac phép tinh sb phuc 0 dang mi thi két qua phép tinh dugc hién thi mac dinh dudi dang dai
s6 a + bi. Vi vay, ta phai chuyén két qua ndy vé lai dang s6 mii A Z¢ dé biét bién d6 va goc pha caa dao

dong. Bang cach:
An [SHIFT[+] (< r £0) va [=]s& hién thi bién do A cua dao dong.

Tiép tuc 4n [SHIFT|= (< [Re - Im]) s& hién thi goc pha ¢ ciia dao dong. (Phim [Re — Im/ diing d@é chuyén
doi qua lai giita phan thwe va phan do ciia sé phirc)

Thik lai bai to4n cu thé véi hai phwong phap trén.
O bai tap s 5 trang 20 sgk Vat Iy 12: Hai dao dong diéu hoa cung phuong, cling tan sb ¢6 cac bién do A =

2a, A, = a va cac pha ban dau ¢, = %, @, = . Hay tinh bién d6 va pha ban dau ctia dao dong tong hop.

PHUONG PHAP Frexmen A:\/A12+A22+2A1A2 cos(p, —¢,)

Bién d6 dao dong tong hop:
= \/4a2 +a’ +4a’ cos(n —%)
=+/5a%-2a% = a/3
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Pha ban dau ciia dao dong tong hop: PHUONG PHAP SO PHUC
tang = Asing, + A sing, S5 ohi (Dgn%mégAtin?RCAEIO fx(; 57QMS)
A cosg, + A, cos g, Aoigoui Xliwai :;Z%q)ong Op co dang:
T . ! 2 (khdng nhap a)
) 2asm§+asm7r _a\@_ ) \=2460 + 17180
B 2808 ” + 80087 T a-a @ Tien hanh nhap may: Chon ml
3 [2[sHiFT](-)[elo] [+] [t shiFT](-)[l8]o] [=]
=@ :% hay ¢ =90°. ml E = s& hién thi gia tri bién do A.
A=173=.3
|E — s& hién thi goc pha ban dau ¢.
¢ =90°
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Uu va nhuge diém ciia phwong phap diung may tinh:

Uu diém:
Thuc hién nhanh dugc bai todn tong hop véi nhiéu dao dong; va pha ban dau cua cac dao dong c6 thé co tri
So bat ky.

Nhuwoe diém:

Do hoc sinh khong duoc trang bi Iy thuyét vé sd phtrc nén viéc dung may tinh ban dau c6 thé gap réq réi‘mé
khong bict cach khac phuc. (vi du nhu MODE, ché d6 Deg, Rad, ...). Nhung thao tac mdy nam ba lan roi sé
quen.

Téc d6 thao tac phu thudc nhidu vao céc loai may tinh khac nhau. (Nhuge diém ndy, giéo vién cé thé khéc
phuc d&. Nhung véi hoc sinh, chi c6 thé thuc hién duoc trén CASIO fx — 500MS dé thé cho fx — 570MS).
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CHUYEN PE 10. BAl TOAN PO THI CUA DAO PONG PIEU HOA

+ Xac dinh duoc chu ky T, cac gia tri cuc dai , hai toa d6 cia diém trén dd thi
+ Két hop cac khai niém lién quan , tim ra két qua .

CAu 1: Mot dao dong diéu hoa c6 dd thi nhu hinh vé

a) Vdn t6c cuc dai va gia téc cue dai c6 gid tri nao sau day:

A. 87 (cm/s); 16 72cm/s>.

B. 87 (cm/s); 8 7% cm/s?. x(cm)
C. 4x (cm/s); 16 w2 cm/s?.
D. 4z (cm/s); 12 z%cm/s%. 3/4 4 q--mms ,
b) Phuwrong trinh cia dao dong coé dang nao sau day: 1/4 /7
A.x =4cos(2zt+ z)cm 0'5 )
B.x =2cos(zt)cm -4 / ’

C.x :4cos(27rt+%)cm Can 1

D.x =4 cos(27rt+37”) cm

¢) Tinh déng nang tai vi tri ¢6 ly dé x = 2cm, biét vit ning c6

khoi luwong m = 200g, ldy =* ~10.

A.0,0048). ~ B.0,045).  C.0,0067).  D.0,0086)

Cau 2: Cho d0 thi dao dong dicu hoa nhu hinh vé

a) Vdn toc cuc dai va gia toc cuc dai co gia tri nao sau day:

A. 20z (cm/s); 160 z2cm/s’. x(cm)
B. 87 (cm/s); 8 7% cm/s?. 4
C. 20 (cm/s); 80 w2 cm/s>. 10 N

D. 47 (cm/s); 120 £2cm/s?. ' 05

b) Phwong trinh cia dao dong c6 dang nao sau dady:
A.x =10cos(2zt+ )cm 20 -

B.x =10 cos(Znt—% ) cm Can ?

C.x =10cos(2rt +%) cm

D.x =10 cos(27rt+37n) cm

¢) Tinh ddng ndng tai vi tri ¢6 ly d6 x = 2cm, biét vit ndng c6
khoi lwong m = 0,5Kq, ldy =% ~10.
A. 0,08J. B. 0,075J. C. 0,075J. D. 0,086J.

CAu 3: Mot chit diém dao dong diéu hoa c6 do thi dao dong nhur

Hinh v&. x(cm)
a) Viet phwrong trinh ly do.

A.x =8cos(4rxt+ z)cm R /-\
B. x :8cos(87rt—%)cm

C.x =8cos 87zt+£ cm
2

> 1(s)

D. x :8cos(8nt+37”)cm Can 3

) www.mathvn.com
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b) Viét phwong trinh vdn téc.

A.v =647 cos(4nt+ x)cmls. B.v =647 cos(8rt % ) cm/s.
- T _ 3r
C.v=8rn cos(87rt+5) cm/s. D.v=8rx cos(87rt+7)cm/s.
¢) Viét phuong trinh gia toc. Liy 72 ~10
A.a =64r cos(Art+ ) cm/ss. B.a =5120cos(8 x t % ) cm/s?.
C.a =87 cos(8rt —%) cm/s?. D.a =87 cos(8rt +37n) cm/s%.
CAu 4: Cho db thi ctia mot dao dong didu hoa. xfem)
a) Tinh: Bién d9, ‘gﬁn s0 goc, chu ky, tan so. T
b) Tinh pha ban dau cua dao dong. 10}-- ===
c) Viét phuong trinh dao dong. 2 11
d) Phuong trinh van toc. 5 E 12
¢) Phuong trinh gia toc. o 5 . »(s)
f) Sau nhirg khoang thoi gian lién tiep bang nhau 1/6 3 E /
va bang bao nhiéu thi dong nang lai bang thé nang. v
Giai: :
a) Tinh A; o; T; f.
- Taco: A=10cm
- Tai thoi diém t = 0; x = 5cm; x dang tang:
x 1 /4
Xx=Acosp=>COSp=—=—=>@p==%—
¢ ’ ® A 2 ® 3 7 ‘
Van dung mdi quan hé gitta dao dong dicu hoa va chuyén dong tron déu:
Ta nhan xét vi X dang ting nén ta chon ¢ = —% > X

Thoi gian di tir vay thoi gian di tir x = 5 dén x = 10 1a:

tzlzis:ﬂ =1s
6 6

Vay: o =2r;f =1Hz

b) Theo cau a ta co: ¢ = _%

c) x = 10cos(2r t —%)

dyv= x':—ZOnsin(Znt—%)

e)a=- w’x (thaya va x)
f) Bong nang bang thé nang tai cac vi tri:

1 1 X(cm)
W =W+ W =2W; => —kA2=2—kX2:>X=i—
2 2 J2
: A, A L
Thoi gian dé vat ditir X, =—= dénXx, =—— la;
g d 1 \/E 2 \/E 51 1 7
24 24 o
t=T-Ls_0.25 >1s)
4 4

CAu 5: Cho d6 thi cia mot dao dong diéu hoa
www.mathvn.com
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a) Tinh: Bién d9, tan s0 goc, chu ky, tan so.
b) Tinh pha ban dau cua dao dong.
¢) Viét phuong trinh dao dong.
d) Phuong trinh van tic.
e) Phuong trinh gia tc.
f) Sau nhirng khoang thoi gian lién tiép bang nhau
va bing bao nhiéu thi dong ning lai bang thé ning.

Giai:
a) Tinh A; o; T; f.
- Taco: A=10cm

- Tai thoi diém t = 0; x = Scm; x dang giam:
x 1 Vid
Xx=Acosp=>COSp=—=—=>@p=%+—
\ o A 2 o 3 7 ‘
Véan dung mdi quan hé gitra dao dong dieu hoa va chuyén déng tron déu:
Ta nhan xét vi X dang giam nén ta chon ¢ :%

Thoi gian di tirx = 5 dénx =0 1at= = == §=T =0,5
12 24

Vay: w=2T—”=4n;f — 2Hz

b) Theo cau a ta c6: q):%

c) x = 10cos(4r t +%)

dv=x :—4Oﬂsin(27rt+%)

e) a=- @’x (thaya va x)
f) Bong nang bang the nang tai cac vi tri:

W= W4+ W =2W,; => lkA2 =2£ka = Xzii. Thoi gian dé vat di tir x, =A dénx, =—i la
2 ? 2 V2 V2
t=1=£s=0,1253
4 8 b 2\ r

Cau 6: Cho do6 thi ly d6 ciia mot dao dong dicu hoa. Hay viét phuong trinh ly d6:

T
A.x=4cos(2nt+—

( 4) x(cm)

B. x =4cos(2 nt —E)

4 Al
C.x:4cos(2nt+%) 2‘5‘3 1 ;

7 sy - > 1(s)
D.x:4cos(2nt—§) :

Cau 7: Cho db thi ly d6 cia mot dao dong dicu hoa.
Hay viét phuong trinh dao dong cta vat:

A. X1 :6c03257n Tt; X :63in257n 7wt

) www.mathvn.com
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B.x; = 6008(25Tnt +%) i Xo =6c0s12,5 7t A

C. Xy =6c08257t; X = 6c03(? 7rt+%)

D.x1 =6cos12,57t; X, = 606(257”t+%) »1(5)

CAu 8: D6 thi cia mot vat dao dong didu hoa c6 dang nhu hinh vé& : Bién do, va pha ban dau lan luot 14 :
A. 4 cm; 0 rad. ¥ (o)

B. - 4 cm; - wrad. 4
C. 4 cm; mrad. +i

D. -4cm; O rad o 1Y 2 3\ 1
RNV .

Cau 9: D6 thi biéu dién su bién thién cia van tdc theo li d6 trong dao dong diéu hoa c6 hinh dang nao sau
day:
A. Puong parabol, B. Buong tron; C! Buong elip; D. Puong hypecbol

4

Cau 10: B) thi hinh dudi biéu dién sy bién thién cua li d6 u theo thoi gian t ctia 1 vat dao dong didu hoa.
Tai diém nao,
trong cac diém M, N, K va H gia tdc va van toc cia vat cd6 hudng nguoc nhau.

A. Didm H T\

B. Piém K M \\/
C. biém M

D. Piém N | U

CAu 11: D6 thi biéu dién dao dong diéu hod & hinh V& bén tmg vdi phuong trinh dao dong nao sau day:

A. x=3sin(27 t+%) AX
B x:3cos(2—nt+£) 1,5
' 3 3 "

N,
AV

Cau 12: Mét con lic 10 xo dang dao dong mwg{wﬁo%minh X = Acosot. Sau ddy 1a dd thi biéu dién
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dong nang Wy va the nang W; cua con lac theo thoi gian. Nguoi ta thay cir sau 0,5(s) dong nang lai bang thé

nang thi tan sé dao dong con lac s& 1a:
A n(rad/s) W
B. 2n(rad/s) W, = 1, KA2

T
C. =(rad/s
2( )

Ws

Wo /2
W,
, 1)

D. 4n(rad/s)
0

Bai 13: D6 thi van tdc ciia mot vat dao dong diéu hoa c6 dang nhu hinh
vé. Lay 72 ~10. Phuong trinh dao dong cia vat ning 1a: e

A. x=25cos(3rt +%) (cm, s). B. x = 5cos(5xt —%) (cm, s). \/OAW/\\ >

v(cm /s)

25T

C. x=25cos (0,6t —%) (cm,s). D. x= 5cos(5nt+%) (cm, s).

Cau 14: Mot con lic 10 xo dang dao dong diéu hoa ma lyc dan hdi va chiéu dai caa 10 xo c6 mdi lién hé
duoc cho bdi do thi sau:
 Fan(N)

£ (cm)

Do clmg cua 10 xo bing:
A. 50N/m B. 100N/m C. 150N/m D. 200N/m

) www.mathvn.com
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CHUYEN DE 11: BAI TOAN LIEN QUAN TOI CHIEU DAI CON LAC LO XO

Cau 1: Tai mot noi c6 hai con lic don dang dao dong véi cac bién do nho. Trong cling mot khoang thoi gian,
ngudi ta thy con lic thir nhat thuc hién duge 5 dao dong, con lic thi 2 thyc hién duoc 3 dao dong. Tong do
dai cua hai con lic 1a 136 cm. Do dai cua con lc lan luot 1a:
A.1; =100 cm; I, =36 cm. B.1;=36 cm; 1, =100 cm
C.1L,=85cm;l,=51cm. D.l:=51cm; I, =85cm.
Cau 2: Mot vat m = 1kg treo vao 1o xo c6 do cimg k = 400N/m. Qua cau dao dong diéu hoa véi co ning
E = 0,5J theo phuong thing dung.
a. Chiéu dai cuc dai va cuc tiéu cua |0 xo trong qua trinh dao dong 1a:

A. |, =3525cm;l . =24,75cm B. | .. =37,5m;l . =27,5cm

C. | . =35m;l ;, =25cm D. I, =37cm;l ;. =27cm
b.Van tdc cua qua cau & thoi diém ma chiéu dai cua 10 xo 1a 35cm la:

A v= J_rSO\/gcm/s B. v= J_rZO\/§cm/s

C. v=1453cm/s D. v=2y3cm/s

Cau 3: Mot 10 xo ¢6 chiéu dai tw nhién I, = 25cm, c6 khdi lugng khong dang ké, dugc dung dé treo vat, khdi luong
m = 200g vao diém A. Khi can bang 10 xo dai | = 33cm, g =10m/s?. Hé s6 dan hoi cua 10 xo la:
A. K =25N/m B. K =2,5N/m C. K =50N/m D. K=5N/m
Cau 4: Hai 1o xo giéng hét nhau, chiéu dai ty nhién ly = 20cm, d6 cing k = 200N/m ghép ndi tiép roi treo
thang ding vao mot diém cb dinh. Khi treo vao dau dudi mot vat m = 200g rdi kich thich cho vat dao dong
v6i bién d6 2cm. Ly g = 10m/s?. Chiéu dai téi da lpa va t6i thiéu Iy, caa 10 xo trong qué trinh dao dong la:
A. lnax = 44cm ; Ipin=40cm B. lnax =42,5cm ; Inin = 38,5cm
C. lax = 24cm; lin = 20cm D. lhax = 22,5cm ; |iin = 18,5cm
Cau 5: Mot 10 xo khéi luong khong dang ké, ¢ chiéu dai ty nhién lo, 6 cting k treo vao mot diém cé dinh.
Néu treo mot vat my = 50g thi nd gidn thém 2m. Thay bang vat m, = 100g thi n6 dai 20,4 cm. Chon dap an

dang
A.lp=20cm ; k=200 N/m B.lp=20cm ; k=250 N/m
C.lp=25cm; k=150 N/m D.lp=15cm ; k=250 N/m

Cau 6:_Mot 16 xo khéi lwong khong dang ké, treo vao mot diém cd dinh, cd chiéu dai ty nhién lo. Khi treo
vat my; = 0,1 kg thi n6 dai I; = 31 cm. Treo thém mét vat m, = 100g thi d6 dai méi la I, = 32 cm. Bo cing k
va lo la:
A. 100 N/m va 30 cm B. 100 N/m va 29 cm
C.50 N/mva 30 cm D. 150 N/m va 29 cm
Cau 7: Mot qua cau c6 khdi lwong m = 0.1kg, dugce treo vao dau dudi caa mot 10 xo ¢6 chiéu dai tu nhién I
= 30cm, do cimg k = 100N/m, dau trén ¢ dinh, cho g = 10m/s?. chiéu dai caa 10 xo & vi tri can bang Ia:
A.31lcm B. 29cm C.20 cm D.18 cm
Cau 8: Mot con lic 10 xo treo thiang dimg va dao dong diéu hoa véi tan sé 4,5Hz. Trong qué trinh dao dong
chiéu dai 16 xo bién thién tir 40cm dén 56cm. LAy g =10m/s?. Chiéu dai ty nhién cua no la:
A. 48cm. B. 46,8cm. C.42cm. D. 40cm.
Cau 9: Mot 16 xo khéi lwong khong dang ké, treo vao mot diém cd dinh, c¢é chiéu dai ty nhién lo. Khi treo
vat m; =0, 1kg thi n6 dai I; = 31cm. Treo thém mot vat m, = 100g thi do dai mai la I, = 32cm. Do cang k la

|o la:
A. 100 N/m va 30cm. B. 100 N/m va 29cm.
C. 50 N/m va 30cm. D. 150 N/m va 29cm.

Cau 10: Mot 10 xo khéi lugng khong dang ké, c6 chiéu dai ty nhién ly, d6 cung k treo vao mot diém ¢ dinh.
Néu treo mot vat my = 50g thi n6 gidn thém 20cm. Thay bang vat m, = 100g thi n6 dai 20, 4cm. Chon dap

an dang:
A. lp=20cm, k=200 N/m. B. o= 20cm, k = 250 N/m.
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C. lp =25cm, k = 150 N/m. D. lp = 15cm, k = 250 N/m.
Cau 11: Con lic 10 xo treo thiang diing dao dong diéu hoa theo phuong trinh: x = 2cos(20t + %)(cm) . Chiéu

dai tu nhién cia 1o xo 1a 1, =30cm. Lay g =10m/s?. Chiéu dai téi thiéu va tdi da cua 10 xo trong ugé trinh
dao dong la: ) .

A. 30, 5cm va 34,5cm. B. 31cm va 36cm. C.32cmva34cm. D. Tat ca déu sai.
Cau 12: Mét 10 xo chiéu dai ty nhién I, = 40cm treo thang dung, dau dudi c6 mot vat khdi lugng m. Khi
can bang 16 xo gidn 10cm. Chon truc Ox thing dung, chiéu duong hudng xudng, goc toa do tai vi tri can

bang. Kich thich cho qua cau dao dong véi phuong trinh: x = 2 cos(wt + %)(cm). Chiéu dai 10 xo khi qua

cau dao dong duoc nira chu ky ké tir Idc bt ¢au dao dong la:

A.50cm. B. 40cm. C.42cm. D. 48cm.
Cau 13: Mot 10 xo c6 khéi lugng khong dang ké, chiéu dai tu nhién I, =125cm treo thang dung, dau dudi
¢6 qua cau m. Chon gdc toa do tai vi tri can bang, truc Ox thang dung, chiéu dwong huéng xudng.Vat dao
dong véi phuong trinh: x = 10cos(2xt —%)(cm) . Lay g =10m/s?. Chiéu dai Id xo & thoi diém to = 0 I&:

A. 150cm. ) B. 145cm. ) C. 135cm. D.115em.
Cau 14: Mot con lac 10 xo gom vat nang khoi lwong m = 4009 , 10 xo ¢6 d6 cang k =200 N/m, chiéu dai tu
nhién I, = 35cm dugc dat trén mat phang nghiéng mot géc o = 30° so voi mat phang nam ngang. Dau trén
cb dinh, dau dudi gan vat nang. Cho vat dao dong diéu hoa véi bién d6 4cm. Lay g =10m/s?. Chiéu dai

cyc tiéu cua 10 xo trong qué trinh dao dong la:
A.40cm. B. 38cm. C. 32cm. D. 30cm.

Cau 15: Mot 1o xo treo thang dung, dau dudi treo vat m; = 10g thi chiéu dai caa 0 xo khi can bang la 24 cm.
Treo tiép m, = 20g vao bang mot sei day manh thi chiéu dai caa I xo 1a 28 cm. Chiéu dai ty nhién ¢, va do
cuang k cua 10 xo c6 gid tri la

A. 1,=20cm, k=5 N/m B. 7/,=20cm, k=10 N/m

C. 1,=22cm, k=5 N/m D. ¢,=22cm, k=10 N/m
Cau 16: Mot con lic 10 xo gdom mét 10 xo nhe khéi lwong khong dang ké, dau dudi gan vat niang daodong

diéu hoa theo phuong thing dung véi phuong trinh x = 4cos(5xt —%) cm. Ty s6 giita chidu dai I6n nhat va

nho nhét cua 1o xo la % Lay g = 10m/s%. Chidu dai ty nhién cua 16 xo 1a
A. 1,=20cm B. /,=24 cm C. l,=22cm D. 7, = 18cm
Cau 17: Mot con lac 10 xo treo thang ding, do dai ty nhién caa 10 xo 1a ¢, = 30cm, khi vat dao dong chiéu
dai 10 xo bién thién tir 32cm dén 38cm, g =10(m/s?). Van tc cuc dai ciia dao dong Ia
A. 30v2(cm/s) B. 40v2(cm/s) C. 20v2(cm /) D. 10v2(cm/s)
Cau 18: Mot qua cau c6 khéi lwong m = 100g duoc treo vao dau dudi cia mot 10 xo ¢o chiéu dai ty nhién
¢, =30cm, d6 ciing k = 100N/m, dau trén c6 dinh. LAy g = 10m/s°. Chiéu dai cua 16 xo khi vat & VTCB la
A. 31lcm. B. 40cm. C. 20cm. D. 29cm.
Cau 19: Mot 10 xo ¢6 chiéu dai tw nhién ¢o = 40cm, d6 cing k = 20N/m dwoc cét thanh hai 16 xo ¢6 chiéu

dai ¢, = 10cm va €, = 30cm. Do cting cua hai 10 xo €1, £, lan luot 12
A. 80N/m; 26,7N/m.  B. 5N/m; 15N/m. C. 26,7N/m; 80N/m.  D. 15N/m; 5N/m.

Cau 20: Mat 10 xo c6 chiéu dai tw nhién /¢ =30cm, c6 do cing k = 60 N/m dugc cat thanh hai 10 xo c6
chiéu dai tu nhién ¢, =10cmva ¢, =20cm. B¢ cing cua hai 10 xo dai {1; £, twong tng la
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A. 180 N/m va 120 N/m B. 20 N/m va 40 N/m

C. 120 N/mva 180 N/m D. 40 N/m va 20 N/m
Cau 21: Mot 10 xo nhe c6 do cang k, chiéftu dai tu nhién €o, dau trén gan cb dinh. Khi treo dau dudgi cua 16 xo
mot vat co khoi lugng my =100g, thi chi€u dai cua [0 xo khi can bang la £, = 31cm. Thay vat m; bang vat
m, = ZOpg thi khi vat can bang, chiéu dai caa 10 xo la £, = 32cm. Do cing cua 10 X0 va chiéu dai ban dau
cua no lan luot la

A. £p=30cm. k = 100N/m B. £o=31.5cm. k = 66N/m

C. Lo=28cm. k=33N/m D. Lo=26cm. k =20N/m
Cau 22: Mot 10 xo ¢6 chiéu dai Lo = 50cm, do cimg k = 60 (N/m) duoc cat thanh hai 10 xo ¢6 chiéu dai lan
lugt 14 €, = 20cm, £, = 30cm. Do cing ky, k, cua hai 16 xo mai nhan gia tri

A. ki =180 (N/m); k2 =120 (N/m) B. ki = 150 (N/m); ko = 100 (N/m)

C. k; =24 (N/m); k, = 36 (N/m) D. k; = 120 (N/m); k, = 180 (N/m)
Cau 23: Mot 16 xo ¢6 chiéu dai ty nhién bang 10 cm. Khi treo vao 10 xo vat nang m = 1 kg thi chiéu dai 1o
x0 1a 20 cm. Khéi lugng 16 xo xem nhu khong dang ké, g = 9,8 m/s%. Do ciing k cua 10 xo 14

A. 9,8 N/m B. 10 N/m C. 49 N/m D. 98 N/m
Cau 24: Con lic 16 xo thing dung gom mot 16 xo c6 dau trén cb dinh, dau dudi gefm vat dao dong diéu hoa
c6 tin s6 goc 10rad/s, dit tai noi c6 gia toc trong trudng g = 10m/s?. Tai vi tri can bang d6 gidn cua 16 xo la

A. 10cm. B. 8cm. C. 6cm. D. 1cm.
Cau 25: Mot con lic 10 xo treo thing dimg, dao dong diéu hoa véi tan s6 4,5Hz. Trong qua trinh dao dong
chiéu dai 16 xo bién thién tir 40cm dén 56cm. Lay g = 10m/s®. Chiéu dai tw nhién cua 10 xo la

A. 48cm B. 42cm C. 46,8cm D. 40cm
Cau 26: Mot vat m = 1kg treo vao 10 xo cé chiéu dé}i tu nhién o= 30cm, d6 cung k = 400N/m. Qua cau dgo
dong diéu hoa véi co nang E = 0,5] theo phuong thing dimng. Lay g = 10m/s?. Chiéu dai cuc dai va cuc tiéu
cua lo xo trong qué trinh dao dong la

A (.., =3525cm;/ . =24,5cm B. 7., =37,5cm;/ . =32,5cm

C. l, =35Cm; £ . =25cm D. (. =37,5cm; ¢ .. =27,5cm
Cau 27: Mot con lic 10 xo gom vat nang khdi luwgng m =400g, 10 xo ¢6 d6 cang k = 200 N/m, chiéu dai tu
nhién 1, =35 dugc dit trén mat phang nghiéng mot goc o =30° so véi mat phang nam ngang. Dau trén cd
dinh, dAu dudi gin vt nang. Cho vat dao dong diéu hoa véi bién do 4cm. Lay g =10 m/s. Chidu dai cuc
tiéu cua lo xo trong qua trinh dao dong la:
A. 40cm. B. 38cm. C. 32cm. D. 30cm.

min

min

Trong qué trinh bién soan va swu tim khong tranh khéi nhirng thiéu sot, kinh nghiém va kién thirc
con it vi tudi doi con tré, rat mong cac ban thong cam
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