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CHUONG I
DAO PONG CO HQC

CHUPE 1
PAI CUONG VE DAO PONG PIEU HOA

A. TOM TAT KIEN THUC CO BAN

I. DAO PONG TUAN HOAN
1. Pinh nghia: 12 dao dong ma trang thai chuyén dong cia vat duge 1ap lai nhu
cii sau nhimng khoang thoi gian bang nhau xéc dinh.
2. Dao dong tu do (dao dong riéng)
+ La dao dong cia hé xay ra dudi tac dung chi cua ndi lyec.
+ La dao dong co tan sb (tan sb goc, chu ky) chi phu thude cac dic tinh ctua hé
khong phu thudc cac yéu td bén ngoai.
Khi d6: o goi 14 tan sb goc riéng; f goi 14 tan sb riéng; T goi 1a chu ky riéng.
3. Chu ki, tin sb ciia dao dong:
+ Chu ki T cta dao dong diéu hoa 1a khoang thoi gian dé thuc hién mot dao
dong toan phan; don vi gidy (s).
2n _ t _ khodng thdi gian

T=—"=—= -
o N s0 dao dong

V6i N 1a s6 dao dong toan phén vat thyc hién dugc trong thoi gian t.
+ Tan s6 f cua dao dong diéu hoa 1a s6 dao dong toan phén thuc hién duoc
trong mét giay; don vi héc (Hz).

f—l—ﬂ—ﬁ— s6 dao dong
T 2r t khodng thdigian
II. DAO PONG PIEU HOA

1. Pinh nghia: 1a dao dong ma trang thai dao dong dugc mo ta bdi dinh luat dang
cosin (hay sin) d6i v&i thoi gian.

2. Phuong trinh dao djng: x = Acos(ot + ¢). x 4
Cic dai lwong diic trung ciia dao dong diéu hoa

+ Li do x: 1a do léch ctia vat khoi vi tri can

M

bang. Mo

+ Bién d9 A: la gia tri cuc dai cua li d9, ludn

v

duong. 0 ¢
+ Pha ban diu ¢: xac dinh li d6 x tai thoi diém
ban dau t = 0.
X’
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+ Pha ciia dao dong (ot + ¢): xac dinh li d6 x cta dao dong tai thoi diém t.
+ Tan s goc o: 1a toc do bién doi goc pha. w = % = 2nf. Pon vi: rads.

+ Bién d va pha ban dau c6 nhing gia tri khac nhau, tly thudc vao cach
kich thich dao dong.
+ Tan s goc co gia tri xac dinh (khong ddi) dbi véi hé vat da cho.

s L
IRVARVAN N NTL D

D4 thi cua li d6 theo thoi gian  Dd thi ciia van toc theo thoi gian
D6 thi x - t D6 thiv -t

3. Phuong trinh van toc: v =x" = — oAsin(ot + ¢) = ®Acos(ot + ¢ + g).

+ Vécto V ludn cling chiéu véi chiéu chuyén dong (vt chuyén dong theo
chiéu duong thi v > 0, theo chiéu am thi v < 0).
+ Van tdc cua vat dao dong diéu hoa bién thién diéu hoa cung tan s6 nhung
som pha hon g s0 voi voi li do.
+ Vitri bién (x =+ A), v=0. Vi tri can bang (x = 0), [v| = Vmax = ®A.
4. Phwong trinh gia tde: a = — o’Acos(ot + ¢) = 0?Acos(wt + ¢ + 1) = — o’X.
+ Vécto a ludn hudng vé vi tri

A 1Y da
can bang. )

+ Gia tdc cua vat dao dong diéu LI e S 4 U

hoa bién thién diéu hoa cling tan sd t
nhung nguoc pha voi li d6 (sdém pha / \/ \ >
A F--- - -

T A,
5 $0 vO1 van toc).

, Do thi cua gia toc theo thoi gian
+ Vécto gia toc cua vat dao dong P thia-t

didu hoa luén hudéng vé vi tri cén '

bang, c6 do 16n ti 1& voi do 16n cua li do.
+ Mot s6 db thi co ban.

Trang 5



Tai liéu Luyén Thi THPT Quéc Gia 2019
Facebook: Hoc Vit Ly Véi Thay Nguyén Xudn Tri

a“
—————— Aw?
I
I
I
I
I A R
_A : X
I
I
Aol - - 2 2 I
Do thi cﬁa‘ gia tdc theo 1i do
D6 thia-Xx
\Y a
A 2 A
Aw Ao
- A -A/ \Am
-Ao) -Aw

D0 thi cua van tde theo li @ DO thi cua gia tdc theo van toc

Do thi v - x Do thia-v
Vv 2
5. Hé thire doc 1ap: A% = x2+(—j A2 = a_ + V_
Q)] CO (,0
() ( )t
®’A
v? a’
Hay ——+———=1hay a® = (Vp, -V*) hay i =1
Vmax ('0 Vmax max max

E Y v Y F2 vY
(—j +(—j =1=A%= 4+(—)
Frax Viax mo 0

Céc cong thire doc 1ap vé nang lugng:

Trang 6



Tai liéu Luyén Thi THPT Quéc Gia 2019
Facebook: Hoc Vit Ly Véi Thay Nguyén Xudn Tri

F 2 W 2 F 2 2
+ | sle|— |+ | =1
Fmax Wd max Fmax Vmax

W, W

W W
Chii y: Viéc dp dung cdc phwong trinh déc ldp vé thoi gian sé givp ching ta gidi
toan vat ly rat nhanh, do dé, hoc sinh can hoc thuéc dia vao moi quan hé cua tung
dai luong trong cdac cong thirc voi nhau va phai van dung thanh thao cho cac bai
toan xudi nguoc khac nhau.

Véi hai thoi diém t,, 1, Vvt co cdc cdp gia tri x1, V1 Va Xp, Vo thi ta ¢ hé thirc
tinh w, A va T nhu sau:

(s () ()

=1

VvV, =V X; —X

o=, |3—=>T=2n1|5—

22 2 \p2 X2 —x3 V2-v
i CHRVAEY, 1

=

= =
2 2 2
AT Ao X+ TXEV?
V—V

6. Vato VICB: x=0; Vimax = @A;  |almin= 0.
Vat & bién: x=+A; |V|min=0; |avax = WA
7. Sw d6i chiu va doi ddu cia cac dai lwong:
+ X, a va F d6i chiéu khi qua VTCB, v di chiéu ¢ bién.
+ X, a, vVva F bién dbi cing T, f va o.
8. Bon vang dic biét cin nhé
a.Vung 1: x>0;v<0;a<0

= Chuyén dong nhanh dan theo chiéu (-) vi 2 1
a.v> 0va thé nang giam, dong ning ting.
b.Vung 2: x<0;v<0;a>0
= Chuyén dong nhanh dan theo chiéu (-) vi & o) 1 X
a.v < 0 va thé niang ting, dong ning giam. \_y Pv
c.Ving 3: x<0;v>0;a>0 Pa
= Chuyén dong nhanh déan theo chiéu (+) vi 3 \ 4

a.v> 0 va thé nang giam, dong ning ting.
d.Vung4:x>0;v>0;a<0
= Chuyén dong nhanh dan theo chiéu (+) vi a.v < 0 va thé
nang tang, dong nang giam.
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9. Moi lién hé vé pha cia li @ (x), van téc (v) va gia tdc (a). Theo hinh trén ta

nhan thiy mdi lién hé vé pha cua li d¢ (x), van toc (v) va gia toc (a): @, =@ + g

Va (Pa:(Pv+ g :(Px+n'

10. Chiéu dai quy dao: 2A

11. Quang dudng di trong 1 chu ky ludn la 4A; trong mét nira chu ky ludn 1a 2A.
Quang duong di trong % chu ky 1a A khi vat di tr VTCB dén vi tri bién hodc

ngugc lai.
Thoi gian vat di dugc nhitng quang duong dic biét:

T
< § > 7 >
............................. TN 0 RSS-S0 NSO
gy > AP KT
—o 2 2. 2 2

A . 12 2 o 2& 2 :
T A2 o] FiA
fog i 2 T
T 24 T T T
ol 5 :
4 ............ N ....................................... >< ................................................. »-‘»

So d6 phan b thoi gian trong qua trinh dao dong

12. Thoi gian, quing dwong, toc do trung binh
a. Thoi gian: Giai phuong trinh X; = Acos(wt; +¢) tim t,
Cha y: Goi O 1a trung diém cua quy dao CD va M 1a trung diém ctia OD; thoi gian

di tir O dén M 1a tou =% , thoi gian di tir M dén D 1a tMD:%.

C ) M D
. . . .

T T
12 6

NP o 2 4 , o
Tt vi tri can bang x =0 ra vi tri X:iAT mat khoang thoi gian t =

3

T
8
Tirvitri can bang x =0 ravitri x = + A7 mét khoang thoi gian ¢ = T

6
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Chuyén déng tir O dén D 1a chuyén dong cham dan ddu(av < 0; a TN v), chuyén

dong tir D dén O 14 chuyén dong nhanh din ddu (av > 0; a 71 v).
Van tdc cyuc dai khi qua vi tri can bang (li ¢ bang khong), bang khong khi ¢ bién
(li d6 cuc dai).

Néut= L this=A
4
b. Quing duwong: ) Ngy ¢ = T this=2A Suyra
2

Néu t =T this=4A

Né&u t = nT this = ndA

Néut=nT + % this=nd4A + A

Néut=nT + g thi s = n4A + 2A

T Sy —A—neuvatdltu’x—OD X=+A
8 A 1—— néuvatditrx =+ g x=+A
T —A—neuvatdltu’x—OD x==+A £
6

:% néu vatdi trx = %D X=+A

——neuvatdltu’x—O 0 x==

1—— néuvatditrx =+ A

c. + Téc do trung binh: V=

+ Téc d6 trung binh trong mdt chu ky dao dong: y = 4.
T
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VONG TRON LUOQNG GIAC - GOC QUAY VA THOI GIAN QUAY

Cic goc quay va thoi gian quay dwore tinh tir goc A

1
s A

=
o]
o
Q
=
=}
an
=)
Q-
kel
=
X))
>
=
=
O

éuamv

Chuyén dong theo chiéu duong v > 0
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Gia tri ciia cac dai lwong @, v, a & cac vi tri dic biét trong dao dong diéu hoa:

Téngoicta9vitri | Ki G6c pha Tbc d6 Gia tri
X dac biét trén truc | hiéu tai li do x gia toc tai
x’Ox li @ x
Bién duong A: B* o° Orad |v=0 - Amax = - O°A
X=A
Nira can ba duong: I ~ Vi
NG c3t |#30° |5 | VT NI
X=— —__max Y&
2 2
Hiéu dung duong: . ) Vo J2
x= AV2 e e O R I
2 2
Nira bién duong: s v_3 a
: o | = |y Vs a=—-m
« = é NB +60 3 2 2
2
Can bang O: CB | +90° T | V= 0A A=0
- — -
x=0 2 Frp=0
Ntra bién am: : 21 v_ /3 a
- 0| T— | y=_mx¥Y a=—max
‘= é NB +120 3 5 2
2
Hi¢u dung am: _ ol + 3r Vo 2
:_A\E HD 135" | 74 V= 5 a_amaxﬁ
- = —max Y7
Nura cén ba am: 5n Vo a3
NG calz |#150° | *g | VT, | a=Tm
X=- 7A
Bién am: B 180° |+ [v=0 Aax = A
X=-A

B. DANG TOAN VA PHUONG PHAP GIAI

Vin d@é 1: Dang bai todn tim hiéu cdc dai lwong dic trung ciia dao dong diéu hoa
Pé tim céc dai luong déc trung ciia mét dao dong diéu hoa khi biét phuong trinh
dao dong hodc biét mot sb dai luong khac cta dao dong ta st dung cac cong thirc
lién quan dén nhiing dai luong da biét va dai lvong can tim rdi suy ra va tinh dai
luong can tim theo yéu cu cua bai toan.
Pé tim cac dai Iuwgng ctia dao dong diéu hoa tai mot thoi diém t da cho ta thay gia
tri cta t vao phuong trinh lién quan dé tinh dai lugng do.
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Chit y: Ham sin va ham cos la ham tuan hoan véi chu ky 2z nén khi thay t vao néu
dwoc goc cua ham sin hodc ham cos la mot $6 1ém hon 27 thi ta bé di ciia goc do
mét s6 chan cia mdé dé bam may.

Pé tim thoi diém ma x, v, a hay F ¢é mdt gid tri cu thé nao do thi ta thay gid tri
nay vdao phwong trinh lién quan va gidi phwong trinh lrong gide dé tim t.

Dirng dé sét nghigm: véi ham sin thi ldy thém géc bi véi goc da tim dwoe, con
véi ham cos thi ldy thém géc doi véi né va nhé ham sin va ham cos la ham tuan
hoan véi chu ky 27 @é dimg bé sét cdac ho nghiém. Trdnh dé dw nghiém: Can ci
vao dau ciia cdc dai lwong lién quan dé loai b6t ho nghiém khéng phit hop.

BAI TAP VAN DUNG

Céau 1 (PH A - A1, 2012): Mot chét diém dao dong diéu hoa trén truc Ox. Vecto
gia toc cua chit diém co
A. do 16n cuc dai 6 vi tri bién, chiéu ludn hudng ra bién.
B. d6 16n cuc tiéu khi qua vi tri can bang ludn cing chiéu véi vecto vén tdc.
C. d6 16n khong ddi, chiéu luon hudng vé vi tri can bang.
D. d6 16n ti 16 v6i d6 16m cua 1i do, chidu ludn huéng vé vi tri can bang.
Huéng din gidi:
Taco: a=— o’ = luén huéng vé vi tri can bang, do 16n ti 18 véi li do x.
Chon dap an D
Cau 2 (QG - 2015): Mot vat nho dao dong diéu hoa theo phuong trinh
X = 5COS(7tt +0, Sn) cm. Pha ban dau cua dao dong la
A. m. B. 0,57. C. 0,257. D. 1,5m.
Huéng dén gidi:
Phuong trinh dao dong cua vat c6 dang X ZACOS((Dt+(p), véi @ 1a pha ban dau
cua dao dong. So sanh vai phuong trinh da chotacé ¢ =0,57.
Chon dap an B

Cau 3: Mot vat dao dong didu hoa v6i phuong trinh: x :SCOS(m—Z—;j cm. S6

dao dong toan phﬁn ma vat thyc hién trong mét phut 1a:
A. 65 B. 120 C.45 D. 100
Huéng dén gidi:
Tan s6 dao dong: f :2_1t:2_7c:2 Hz.
O
S6 dao dong toan ph?ln ma vat thyc hién trong mét phut la:
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_N__sdodaoddng _ \ - f1=260=120.
t

)
2n khodng thoi gian

Chon dap an B
Cau 4 (Chuyén Son Tay lan 1 — 2015): Mot vat dao dong diéu hoa trén quy dao
dai 10cm. Sau 0,5s kf: tr thoi diém ban dau vt (;Ii duoc Scm ma chua do6i chiéu
chuyén dong va vat dén vi tri c6 li d6 2,5cm. Tan s6 dao dong cua vat la:

A. 0,5 Hz B.3 Hz C. % Hz D. 1 Hz

Huéng dén gidi:

Mot vat dag dong diéuw hoa trén‘qu}Nf dao dai 10cm=> A = 5cm.ﬁ . i
Sau 0,5s ké tir thoi diém ban dau vat di dugc Scm ma chua doi chiéu chuyén dong
va vat dén vi tri ¢ 1i d 2,5cm => Ban dau vat & vi tri ¢ li d6 - 2,5cm.

T 1 1
Suyra; t=—=0,55=>T=3=f====s.

6 T 3

Chon dap an C

Cau 5: Phuong trinh dao dong didu hoa ciia mot vat la: x = 6005(4m+%] cm.

Xac dinh li d, van tdc va gia tdc cua vat khit=0,25s.
Huéng din gidi:
Nhan théy, khi t = 0,25 s thi:

+ Lido cua vat: x = 6cos(41.0,25 +%) = 6COS% =343 cm.

A AL oA ) T . In
+ Van toc ctia vat: v =— 6.4znsin(4nt + g) =— 6'4715'”? = 37,8 cm/s.
+ Gia tbe ctia vit: a=— o’ = — (4n)% 3+/3=—820,5 cm/s.

Cau 6: Mot chat diem dao dong theo phwong trinh: x = 2,5cos10t cm. Vao thoi
diém nao thi pha dao dong dat gia tri g? Luc éy li dg, van tdc, gia tdc cua vat be"mg
bao nhiéu ?

Huwong dan gidi:
Theo gia thuyét ciia bai toan ta ¢6: 10t = % & t= 3—’; (s). Khi d6 :

+ Lidd: x= Acos% =1,25cm.

+ Vante: v=- ooAsing = - 21,65 cm/s
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+ Gia tde: a=- o> = - 125 cm/s%
Cau 7 (Chuyén PHSP Ha Noi lan 3 — 2015): Mot chat diém dao dong diéu hoa
doc theo truc Ox c6 vén toc bang khong tai hai thoi diém lién tiep (gan nhau nhat)
la t, =1,75s;t,=2,50s; tdc do trung binh trong khoang thoi gian d6 1a 16 cm/s.
O thoi diém t = 0 chét diém ¢ cach géc toa d0 mot khoang 1a:

A. 2cm B.4cm C.3cm D. lcm
Huwéng dén gidi:
Vian toc bang khong tai hai thoi diém lién tiép (gan nhau nhat) 1a t, =1,75s va
t,=2,50s.
Chu ky dao dong cua vatla T=2(t,—t,)=15s

Lai co V,, =%<:>16=%:>A:6cm

*THI: tai thoi diém t; vat & vi tri bién am. Ban dau vat & vi tri c6 li do
X = AL -3cm.
*TH2: tai thoi diém t, vat & vi tri bién duong. Ban dau vat o vi tri c¢6 li do
X = A =3cm.
2

Chon dap an C.
Cau 8: Mot vat nho ¢ khéi luong m = 50 g, dao dong diéu hoa vai phuong trinh:
x =20cos (1071:‘[ +gj em. Xac dinh d6 10n va chiéu cua cac vécto van tdc, gia toc

va luc kéo vé tai thoi diém t = 0,75T.

Huéng dén gidi:
Nhan thdy khi t = 0,75T = %7227 = g 155 thi:
()

+ Lido: x =20cos(10m.0,15 + g) = 20c0s2n = 20 cm.

+ Vantéc: v= — oAsin2t = 0.

+ Giatdc: a=—w’x =—200m/ s

+ Luc kéo vé&: F=—kx =—mw? =— 10 N. Suy ra, a va F déu c6 gia tri am
nén gia tdc va luc kéo vé déu hudng ngugc voi chiéu duong cua truc toa do.
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Céau 9: Mot vat dao dong quanh VTCB. Thoi diém ban dau vat qua VTCB theo

chiéu duong. Pén thoi diém t;= 5 s vat chua d6i chiéu chuyén dong va co6 vén toc

. 3 . 3 . . 5
bang 7 van toc ban dau. Dén thoi diem t, = § s vat da di duoc quang duong 6

cm. Tinh van toc ban dau.

A. T cm/s B.2n cm/s C. 3m cm/s D.4m cm/s
Huéng dén gidi:
O thoi diém ban dau vat qua vi tri cAn bang theo chiéu duong nén
X, =0
t=0—>
V, = 0A
Dén thoi diém t; vat chua doi chiéu chuyén dong, nén vat tiép tuc di ra bién duong
\/§ 2 o Vi A
V,=—V, A =X+ > X, =—
1= Yo L2 175
T 1
t \=—==-—>T=4s
-2 12 3
. . t, 5/3 5 1 1 T T
Dén thoi diém t, vat di duge 6cm: 2 =——=—="+= >t, =—+—
T 4 12 4 6 4 6

T .
Trong 2 vat di tir vi tri can bang ra bién duong (S; = A)

T < A A
Trong 5 vat tir bién duong tré vé dén vi tri X = 5 —(S, = E)

g . . A
Quing duong vat di tir lac dau dén thoi diémt, : S=A+ > =6cm—>A=4cm

. . 2n
Van téc ban dau Vo =V, :coAz?A=2n c/s.

Chon dap an B
Cau 10: Mot vat dao dong didu hoa v6i phuong trinh: x = 20c0s (10m+g) cm.
Thoi diém dau tién vat di qua vi tri ¢6 li @6 x = 5 cm theo chiéu nguoc chiéu véi
chiéu duong ké tir thoi diém t = 0.
A.0,190 s B. 0,194 s C.0,192s D. 0,198 s
Huwéng dén gidi:
Theo gia thuyét ta co:
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x =5 =20cos(10xt + g) = cos(10nt + g) = 0,25 = cos(+ 0,42n).

Vi v = — 1007sin(10nt + =) < 0 nén ta chon (10nt + ~) = 0,427 + 2kn
2 2

Suy ra t =—0,008 + 0,2k; voi k € Z. Nghiém duong nho nhét trong ho nghiém nay
(tngvoik=1)1a0,192s.

Chon dap an C
Céau 11 (QG - 2016): Mét chét diém dao dong diéu hoa c6 van téc cuc dai 60 cm/s
va gia téc cuc dai 1a 21t (M/S?). Chon médc thé ning tai vi tri can bang. Thoi diém
ban dau (t = 0), chat diém c6 van tdc 30 cr/s va thé ning dang ting. Chét diém c6
gia toc bang 1 (M/s®) lan dau tién & thoi diém

A.0,35s. B.0,15s. C.0,10s. D.0,25s.
Huwéng dén gidi:
Ta co:
A 2 10m
Vim = 0A=0,60(m/s)  |©T, =ﬁ=7(rad/s)
8, = 0°A=2m(m/s’ ) - z;ncax
max T=—=0, 6(5)
Q)

v
Khit=0, v, =30cm/s =+ ;ax

Khi d6, thé ning cua vat dang ting va vat chuyén dong theo chiéu duong
. 3 . IR a :
nénx, = —l—A?. Khi vét c6 gia tbc bing m (m/s?) = % thi li d cua vat la x:

X a 1 A
e = X=——,
A a 2 2

max
Chét diém co gia tbc bang 1 (M/S®) 1in dAu tién & thoi diém:
m T T

o 6 276 5_ 5
21 21 12 12

Chon dap an D
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Chii ¥: Néu nhé céc khodng thoi gian ddc biét (dd hoc) thi tinh luén:

T T T 5T
t=—+—+—=—.
12 4 12 12 ) ‘
Cau 12 (PH A, 2010): Mot vat nho ¢6 khoi lugng 500 g dao dong dicu hoa dudi
tac dung cua moét lyc kéo vé ¢6 biéu thie F = — 0,8cos4t N. Dao dong cua vt co
bién do la
A.6cm B.12cm C.8cm D.10 cm
Huéng dén gidi:
Biéu thuc luc kéo vé c6 dang: F =— mo’x = — mo?Acos(ot + ).
0,8 0,8
Khi d6: mo*A=08.Suyra: A= ——=——=0,1m=10cm.
mw 0,5.4

Chon dap an D
Cau 13 (Chuyén Son Tay lan 1 — 2015): Chat diém P dang dao dong diéu hoa trén
doan thflng MN, trén doan théng do co bay diém theo ding thir ty M, Py, Py, P3, Py,
Ps, N, voi Pz 1a vi tri can b?mg. Biét réng tir dém M.clr sau 0,1s chét diém lai qua
cac diém Py, Py, P, P4, Ps, N. Tdc d6 cuia n6 ltc di qua diém P 1a 57 cm/s. Bién do
A bang:
A. 2J/2cm B. 64/3cm C.2cm D. 6cm 3

Huéng dén gidi: ‘

Biét ré’tng tr d¢m M, ctr sau 0,1s chat diém lai qua cac diém P1, P2, P3, P4, Ps, N

:>T=1,23:>co=5?nrad/s.

A3

Li d6 cua chat diém tai vi tri Py 1a; X = —

Ap dung cong thirc doc 1ap voi thoi gian ta co:
2
2 2
% A
A =x*+— < A? I
® 4 | 5m
3

= A =6cm.

Chon dap an D

Vin dé 2: Tinh Ii b, vin téc, gia toc, ... ciia vit dao dpng diéu hoa dwa vao cdc
phwong trinh djc lgp voi thoi gian

2
V] 2 V2
Hé thire doc lap: A? = x%+| — A2 = a_4 + L
Q)] Q) (O]
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2 2
= - 0’X (L)+(aj=1
0A ®’A

2 2 p

v a 2
Hay ——+———=1hay a® =’(v), —V’) hay ¥, & _4
Vmax ('0 Vmax max max
So d giai nhanh:
¢Vmax ¢Vmax
Van
Lo 0\/5 ® ® ® .\/E._.O_>
toc ¥ Vmax T Vmax‘/§ 0 ¥ Vinax ‘/§ F Vmax
2 2 2 2
aﬂ _amax
2 2
Gia_¢ A .\/E - - . \/E. - 0?A
toc amax\/é amax 0 —aﬂ __amax\/§
2 2 2 2
1
W, = %W lW ZW 0 EW EW EW
L ML.l o2 - ° 1 o 2 o o o)
We=o0 lwly 2w W= LA 3w olwlw o
4 2 4 2 4 2 4
BAI TAP VAN DUNG

Cau 1 (PH A - 2009): Mot vat dao dong didu hoa co phuong
trinh X = Acos(ot + @) . Goi v va a lan lugt 1a van toc va gia tc clia vat. Hé thirc

ding la:

2 2 2 2
\Y a \Y a

A. —4+—2_A2. B —2+—2=A2
Q] Q) Q) Q)
2 2 2 2
\Y a 0) a

C. —2+—4=A2. D —2+—4:A2.
Q) \Y (O]
Huéng dén gidi:

2 4 2

2 —_ 2 2 2

< N , \Y .. = - A a Vi
T cOng thic: A? =x*+ — véi taduge A= — + — .
(0] V... = 0A ® ®

max

Chon dap an C
Cau 2: Mot vat dao dong didu hoa, tai li dd x; Va X, vat ¢6 tdc do 1an luot 1a v, va
V,. Bién d dao dong cua vat bz:ing:

2,2 2,2 2,2 2,2

A V1X2 _VZXl B V1X1 _szz
' vZ—v2 ' vZ—v2
1 2 1 2
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24,2 24,2 24,2 24,2
Vi X5 + Vo X Vi X5 = Vo X)

C. D.
Vi-v: Vi +Ve
Huéng dén gidi:
2
AT =+ ﬁ] &)
®

Tt hé thire doc 1ap voi thoi gian ta co: ,
A =x§+[ﬁj @
®

Tu (1) va (2) suy ra:
Vi A*-x¢

2,2 2,2 2,2 2,2
— =——7% = AV] —V;X; = AV, —V5X;
v, A"-=-X;

2,2 2,2
Vi X; —VoXg

2 (\,2 2\ 22 2,2 _
= A(V[ —V,;) =V X, — VX, = A= —
ViV,

Chon dap an A
A A s
Céau 3: Mot vat dao dong diéu hoa theo phuong trinh: X = 4COS(TEt + E) cm. Van

tbc cua vat khi no qua li d6 x = 2 cm la:

A. 27y/3 c/s B. —2m/3 cm/s
C.Ca A, B déu dung D. Mot két qua khac
Hwéng dén gidi:
2
Cach gidai 1: Van dung cong thirc doc 1ap véi thoi gian: A% =x* + % .

Van tbc cia vatla: V =+oyV A% —x? =+274/3 cns.
Chon dép &n C
Cich gidi 2: Dung so d0 giai nhanh:

A2 AV2
ALz 0 % A
A3 Al A A3

2 2 2 2

A
Khi vat di qua vi tri E thi:
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V= +V’“a;\/— AO;\/__+—\/§ +27/3 cm/s.

Chon dap an C
Cau 4 (PH khdi A, 2011): Mot chét diém dao dong diéu hoa trén truc Ox. Khi chat
diém di qua vi tri cAn bang thi téc do cta no 1a 20 cm/s. Khi chat diém c6 tc do 1a
10 cm/s thi gia téc ctia n6 c6 d6 1on 1a 40\/5 cm/s®. Bién d6 dao dong cua chat diém

A.5cm. B. 4 cm. C.10cm. D.8cm.
Huéng dén gidi :
2

Cich gidi 1: Tircong thac: A® =x* + % (1)

— 2 2 2 2p4 202
. ]ja= — X
véi taduchzza—4+V—2:af‘ +V2A.
Vi = OA ® ® Viax Viax
2 2 2 2
v
Suyra; A= Vo [3 Vo 20 [y 100 g0y
a V2 4043 20

Chon dap an A

Cach gidi 2: Tai vi tri can béng tdc do cia vat co do 16n cuc dai:

V
Vmax = OA — o = —X‘X (1
Tai thoi diém chét diém co toc do v, gia tdc ata co :
a2
v+ — = o’A? 2)
o
,, AA? 2
Thay (2) vao (1) taco: V- + —— =V
max
——\J20° -10% =

Chon dap an A

Cach gidgi 3: Vi avav vudng pha nhau nén ta co:

v:ooal v a’
St =l e et =
Vmax a‘max Vmax (AO) )
———J20*-10° =

Chon dap an A
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Nhdn xét: Ca ba céch gidi trén déu sir dung cac phurong trinh doc ldp véi thoi gian
va déu qui vé mét dap an duy nhar. Tuy nhién, cach gidgi thiz 3, khi siz dung diéu
kién vubng pha cho ta két qua nhanh hon rdr nhiéu.

Cau 5: Mot vat dao dong diéu hoa: khi vat c6 li dd X, =3cm. Thi van téc 1a
v, =4 c/s , khi vat c6 1i @ X, =4cm thi van téc 1a Vv, =3 cn/s . Tim tan sb
gbc va bién d cua vat?

Huéng dén gidi:
Tu cac hé thirc doc 1ap véi thoi gian ta co:
) 2
Y 4
A?=xi+-L A2=32+( 2)
® ® o=mnrad/s
2 < 2 A =5cm
V =
A? = Xz g A2 =42 +@
) ?

Cau 6 (Chuyén Nguyén Quang Di€u — 2014) Mot chét diém dao dong diéu hoa.
Tai thoi diém t; i do cua chat diém bang X7 = 3cm va van tdc bang vy = -

GOx/écm/s. Tai thoi diém t, li do bang Xy = -3\/5 cm va van toc bang vy = -
60 JE cm/s. Bién d6 va tan sé goc dao dong cua chat diém 1an luot bang

A. 6cm; 12rad/s. B. 12cm; 10rad/s.
C. 6¢cm; 20rad/s. D. 12cm:; 20rad/s.
Huodng dén gidi:
Ta co:
v, Y v, Y V2 —v?
Xf +[_1j = Xg _{_[—Zj > = 5 ]é = ZOI’ad/S
o 0] 1= X5

2
A= |x +(ﬁj =6cm

Chon dap an C
Cau 7: Mot vat dao dong diéu hoa co v, =16m c/s, @, =640 cm/s?,
a. Tinh chu ky, tan s6 dao dong cua vat.
b. Tinh d¢ dai quy dao chuyén dong cua vat.

c. Tinh tdc d6 cua vat khi vat quacaclidd X= _E’ X=—".

2
9 Huwong din gidi:
Phdan tich: O bai todn nay ta su dung hé thizc:
2 2 2 2
v a v a
—t+t——=1 < 5+ >=1
Vmax amax (A(D) (A(Dz )
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Tir d6 ta sé tinh dwge o, fva T, sau dé sir dung so do vé thoi gian dé tinh téc dé tai
cac vi tri da cho.
A, 040 40

a. TacH: @=—"1%
\Y} 16n T

max

=4 rad/s.

2n  2m
T=—=—=0,5s
< ar , N A J4 ~ .. Q] 47[
Tur d6 ta c6 chu ky va tan so dao dong la:

1
f===2Hz
T
a v 16
b. Bién d6 dao dong A théa man A = T = 2T 4cm .
® 4t
Do dai quy dao chuyén dong 1a 2A = 8 cm.

¢. Ap dung cong thirc tinh toc do ciia vat ta dugc:

_A A3
Vin 2 2 9
*—o—o o ® — *—fo—o0—>
téc + Vi T Vmax\/§ 0 ¥ Vmax\/é F V max
2 2 2

Dua vao so do v€ van toc ta co:

2
Khi x =—%:>V=(D\/A2 —x? =47t"A2 —(—%) = 8n/3 cm/s
2

Vin dé 3: Li dé, vin téc, gia toc, ... tai 3 thoi diém t,, 1, t;

Céac dai luong li d9, van tdc, gia tdc, dong luong va luc kéo v& bién thién
diéu hoa cung tan sd.

Mot dai luong x bién thién diéu hoa vé6i bién do A thi phan bd thoi gian trén
truc nhu sau:

T
At At 4 —AC
R -< ................ >.< ................ >-< ................ >
-A -Xo O Xo A ;(
Xy = = A sin ®At

Cau 1: Mot vat dao dong diéu hoa ma 3 thoi diém lién tlep t, t, t3 voi
—t, =3(t; —t,), li 6 théa man x; = X, = — X3 = 6 cm. Bién d¢ dao dong cua vat la

A. 12 cm. B. 8 cm. _ C.16cm. D. 10 cm.
Huwong dangidi:
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Khong 1am mit tinh tong quét c6 thé xem & thoi diém t; vat ¢6 li do xo va dang
tang, dén thoi diém t, vat ¢ li do x, va dang giam, dén thoi diém ts vat co 11 do — Xg
va dang gidm.

TA

t3 ¢ tz‘

>
*
O
g<
>
S 4

X, = A sin At |
t

t,—t, =2At+2(I—At)
4

t,—t, =2At

Theo bai ra:

s oarof Loac 232400 Ar= -
4 12

T C .

Thay Atzﬁ va Xo = 6 cm vao cong thire

:Asin%At:6=ASin2—n.1:>A=12cm.
T T 12

Chon dap an A
Nhdn xét: Cac dai lwong li do, van toc, gia toc, dong lwong va lic kéo vé bién thién
diéu hoa cing tan so.
Péi véi dang bai toan cho hé thuc lién hé giita t1, t;, 13 voi nhau va thoa man
diéu kién vé li do x, gia toc a va vdn toc v ta thuong lam theo cdc budc sau:

+ Xdc dinh li do (van toc, gza toc) va chiéu chuyén dong ciia chat diém tai cdc
thoi diém 1, 1o, t5. Luru y buGe nay rdt quan trong trong qud trinh gidi dang bai todn
nay.

+ Dua vao gid thuyét bai todn vé thét chinh xdc so do thoi gian.

+ Duya vdo cdc hé thirc lién hé va so do thoi gian dé xdc dinh cac dai lwong
ma bai todn yéu cau.

Cau 2: Mot vat dao dong diéu hoa ma 3 thoi diém lién tiép ty, t,, t3 véi

t,—t, =3(t; —t,)= 0,1z (s), li d0 théa man x; = X, = — X3= 6 cm. Tbe do cuc dai
cua vat la
A.120 cm/s. B.180cm/s. C. 156,79 c~m/s. D. 492,56 cm/s.

Huwong dangidi:

Khong 1am mit tinh tong quét c6 thé xem & thoi diém t; vat ¢6 li do xo va dang
tang, dén thoi di€ém t, vat cd li dd x, va dang giam, dén thoi di€m t; vat c6 1i 4o — X
va dang giam.
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tS ) tz‘

5
X
O
g<
>
R 4

X, = A sin oAt I
ty

t, =0,57(s)

t3_1

t3—t1=2At+2(I—Atj :
4 t—t,=0,0251(s)
3 7 L =U,U20TUs

Tt hinh vé: . Theo bai ra: {

t,—t, =2At

At =0,01257n(s) = i
N 16

2At+2(%—AtJ —0,1n
DAt =0,025m T=0,27(s) = 0= ?“ —10(rad/s)

T
Thay At = E va Xo = 6 cm vao cong thirc:

:Asinz—nAt =06 :Asinﬁ.l = A[]15,679cm.
T T 16

=V, =0A=156,79 cm/s .

/ )  Chon dap an A
Cau 3: Mot dao ddéng dieu hoa ma 3 thoi diém lién tiép t;, tp, t3 véi
t,—t, =2(t,—t,), van tde c6 cing do 16n 1a v, =v, =—v, =202 cm/s. Vit co
van tdc cuc dai 1a
A. 28,28 cm/s. B. 40 cm/s. C.~32,66 cmy/s. D. 56,57 cm/s.

Hudng din gidi:

Khong lam mat tinh téng quat c6 the xem & thoi diém t; vat co van tdc v, va dang
tang, dén thoi diém t, vat co van tbc v, va dang giam, dén thoi diém t; vat c6 van
toc — Vo va dang giam.

t3 < t2 A:
T
At At 4 —AC
R < ................ >-< ................ > < ................ > -
—0A -Vo @) Vo OA :f
Vv, = ®Asin oAt ‘
ty
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) t,—t, =2At+2 I—At
Theo bai ra: 4

t,—t, =2At

) onrgof Lo ac]=20at= A= -
4 8
T . . .
Thay At :§ vao cong thirc

Vo=V, . sinz?nAt <2032 = Vo sinz%t.g =v,_ . =40 cm/s.

Chon dap an B
Cau 4: Mot chat diém dao dong didu hoa, ba thoi diém lién tiép ty, t,, ts c6 gia tde
lﬁn lll'O't la dp dp ds. Blét tz3—t; = 2(t3 — tz) =0,1 TC(S) , a1 =—dp=—az= 1 m/SZ. Tinh
tdc do cuc dai cua dao dong diéu hoa.
A. 0,1\/5 m/s B. 0,2\/5 m/s C. 0,2 m/s D. 0,1 m/s

Huéng dén gidi:

Cich gidi 1: Khong 1am mat tinh tong quat c6 thé xem & thoi diém t; vat c6 gia toc
ao va dang giam, dén thoi diém t, vat c6 gia tdc - ap va dang giam, dén thoi diém t,
vt c6 gia toc - 8 va dang ting.

‘t2 At

T

——At

4 At At

< ................ > < ................ > < ................ >
-0’A -8 o) 2 ®’A a
| a, = ® Asin ®At

ts

T T
Theo bai ra: Wiy oAt 2(2 - Atj B E t3-t,=0,17(s) { T=02rs

Lmh=0057) T At =0,0257 s
t,—t, =2At
2
Thay a; = 100 cm/s’, m:?n = 10 rad/s va At=0,0257 rad/s va hé thuic

a, = 0’ AsineAt < 100 =107 Asin(10.0,0251) = A = v2cm.

=V, =®A=10v2cm/s =0,152 mps.

Chon dap an A
Cach giai 2: Khong lam mat tinh tong quat ¢ thé xem ¢ thoi diém t; vat 611 do - X
va dang theo chi€u duong, dén thoi diém t, vat ¢ li dd X, va dang di theo chiéu
duong, dén thoi diém t; vat co li dd xq va dang di theo chiéu am.
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Theo bai ra:
O0,1n(s)=t; —t, =t, —t, +t, —t, =2At'+2At =2(At + At') = 2.% =0,27(s)
0,057(s) =t, —t, =2At' = At'=0,0257(s)

:>0):E=10 rad/s
T

t]_ ¢ tz‘F
At At At'
R < ................ >.< ................ > < ................ > -
—A -Xo 0) Xo A X
X, = Asin wAt = A cos wAt' ‘ ¢
3
a, = " Asin @At = ®’ A cos ®AL'
Thay a, = 100 cm/s?, o = 10 rad/s va At =0,0257 rad/s vao
a, =0’ Acos@At' < 100 =10*Acos(10.0,0251) = A = +2cm.
=>v, . =0A= 1052 cmy/s = 0,152 ms.
. ) Chon dap an A
Cach 3: Duya vao do thi gia toc theo thoi gian:
DAt+2At =t, —t, :O,ln:}zAt+At' O 0.0m0s)
21 21 0,1n
a =2 COS——At'=l=a cos— 2" —a =2 m/s>
0 max T max 0’ ZTE 4 max
=>v_ — Bmax =a’“JT=O,1\/5 m/s .
® 2n

p— 1 p— '
a,=a_, sinoAt=a__cos®At

A a (m/s%) T
ALALAUAL A AL =—
Bimax S 4
o
0 [N\
-ap
~Amax
tt b t3

Chon dap an A
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Vin d@é 4: Dang bai todn lgp phwong trinh dao dpng dao dpng diéu hoa
|. Phwong phdp 1: (Phwong phdp truyén thong)

* Viét phuong trinh dao dong tong quat: X = Acos(wt + ¢).

* Xac dinh A, o, ¢

F T o o= 2% = onf = Yna — |3
T A Viex
+ Tinh A:
2
A = (Xj +x2 = M:l M .
® k o\ m
_Via Qe Chiéudaiquydao 1. — 1,
o) o’ 2 2
+ Tinh ¢ dya vao diéu kién daut=0
X, = Acos
. 0 (p, :>tan(p=—ﬁ:>(p
V, = — 0Asing Xo
a, = — ©’A
. 0 @ ?OS(P = tan(p=(oﬁ = 0
V, = — wAsing X,

+ Tinh ¢ dua vao diéu kién dau luc t = t,
. %= Acos(wt,+ @)
— wAsin(ot,+ @)

<
o
I

— o’ Acos(ot,+ @)

[ )
—
o< om

1 I

— wAsin(ot,+ ¢)
bac biét:
+ % = 0, V=V (vit qua VTCB):{OZACOS([)_
vV, =-Awnsing
cosp=0 o= ig
=
A=——Yo_ -9 A
®sin @ A= .

Xq =Acos@

+ X = Xo, V=0 (vat qua VT bién )= i
0=-Awsine
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A=—20

= COSQ
sinp=0

Néut: 1 {

Luu y: + Vit chuyén dong theo chiéu dwong thi v > 0, nguoc lai v < 0.

>0 {
=

X, =Acos(wt; +¢)
v, =—Aosin(ot, +¢)

o=0;m
A:|X0|

:(p:?hoéc{

a, =—Aw’ cos(ot; + @)
v, =—Asin(ot, + )

-

+ Trude khi tinh @ can xdc dinh ré6 @ thugc géc phdn tw thic mdy ciia

dwong tron luong gidc (thwong ldy - 1 < ¢ < 7).
+ Khi 1 dai heong bién thién theo thoi gian ¢ thoi diém ty tang thi dao
ham bdc nhat ctia né theo t sé dwong va nguoc lqi.

Cong thirc d6i sin thanh cos va nguoc lai:

+ Poi thanh cos: - cosa = cos(a + 1) + sino. = cos(o. F

E)

+ Pdi thanh sin:+ coso. = sin(a + g) - sino. = sin(o + 1)

MOQT SO TRUONG HQP THUONG GAP POI VOI BAI TOAN LAP
PHUONG TRIiNH DAO PONG
(Cdc két qud duwdi ddy chi mang tinh chat tham khdao, hoc sinh khéng nén nhoé kiéu

may maéc)
Chon gbc thoi gian t=0: Xg=? Vo = ?
Vitrivatlac | CD theochiéu | Pha | Vitrivat | CD theo chiéu | Phaban
t=0: %o =? truc toa do; pan lic truc toa do; dau ¢?
dau cua vg? dau ¢? t=0: dau cua vy?
Xo =?
VTCB X, =0 \ = X
° Chiéu duong: ¢ - 0= A—\/E Chiéu duong: Q= I
Vo>0 — E . 2 Vo>0 4
VTCB x5 =0 y ¢ =X = - 3 ¢ =
Chiéu am:vg < T A «/E Chiéu duong: 3
0 —. — Vo >0 -
2 2 4
bién duong _ ¢0=0 A\/E Chidu 4m: n
Xo =A Vo=0 %=~ | v<0 s
bién &m O=Tm. |X = - nidy 4 _3n
Xo = -A Vo=0 A2 Chiéu am: (p—4
_ Vo > 0
2
Xo = A Chiéu duong: | ®= A3 | Chidu duong; ¢=
2 Vo > 0 Xo = 2 Vo > 0
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T I
3 6
o= 2 3 |7 X = - A N
=75 Chiéu duong: L A3 Chiéu duong:vg 5
A iéu am: i idu am: T
Xg= = Chiéu am: 0= |y = AV3 | Chiéu am: p=2
2 Vo < 0 3 2 Vo < 0 6
Xo=-2 | Chidus P Chidu & 9=
0=~ ieu am: 9 ieu am: s
2 Vo>0 ?n _—Af Vo>0 g

I1. Phwong phdp 2: Diing sé phirc biéu dién ham diéu hoa
(Nho mdy tinh cam tay FX 570ES; 570ES Plus; VINACAL 570Es Plus)
1. Co s6 1y thuyét:

X0y = ACOSp =a
x=Acos(ot+9) ., {x(o) = AcosQ (©) ¢
—=0

. .=y Vv
{V =—0Asin(ot + @) V() = ~0ASInQ ——O© — Asinp=b
®

B a=Xg,
Vay X = Acos(ot+ @) «<=2> x =a+bi. Véi 0 Vo
e
2. Phwong phap sé phire: t=0 co:
a=Xq

— Vi .
. Vo :X:X(o)—%l = AZop = x=Acos(ot+)

)
3. Thao tac may tinh (FX 570ES; 570ES Plus): Mode 2, R (Radian), Bim nhap

Vi . o
‘X ——2 i = két qua, bam tiép SHIFT, 2 , 3, = mdy s& hién A £ @, do 1a bién
(63}

d6 A va pha ban dau .
4. Chu y cac vi tri dac biét:
Vitri cuavat | Phan Phan ao: | Két qua: Phuong trinh:
lacdaut=0 | thyc: a | bi A+bi=AZ¢ |x=Acos(ot+ )
Bién duong a=A 0 A £0 X = Acosmt
n:
Xo=A;Vo=0
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Theo chiéu am
(1): %=0;
Vo < 0

bi = Ai
AL —

X = Acos(wt + g)

Bién am (111):
Xo=—A; Vp=
0

AZn

X = Acos(wt + 1)

Theo chiéu
duong (IV):
Xo= 0;vy>0

bi =—Ai
AZL-

T
2

X = Acos(wt —g)

Vi tri bat ky:

AZo

X =Acos(ot + @)

5. Chon ché dp thue hién phép tinh vé sé phikc ciia mdy tinh: CASIO FX-570ES,

570ES Plus

Cac buéc Chon ché dp

Nut 1énh

Y nghia- Két qua

Chi dinh dang nhép /
xuét toan

Bam: [SHIFT|]MODE

Man hinh xuit hién Math.

Thuc hién phép tinh vé
s6 phuc

Bam: MODE|

Man hinh xuat hién
CMPLX

Hién thi dang toa do
cuc: r£0

Hién thi s6 phtic dang r Z0

Hién thi dang dé cac:
a+ib.

Hién thi s0 phurc dang
a+bi

Chon don vi do goc la
do (D)

Bém: [SHIFT||MODE

Man hinh hién thi chit D

Chon don vi do goc la
Rad (R)

Bam: [SHIFT|[MODE

Man hinh hién thi chit R

Nhap ky hiéu goc £

Bam [SHIFT] [(-)|

Man hinh hién thi £

Thao tac trén méy tinh (FX 570ES; 570ES Plus) : 2], va dung don vi R

(radian). Bim nhdp: X g,

Vo :

Vé6i may FX 570ES; 570ES Plus: Mudn xuét hién bién d6 A va pha ban dau o:

Lam nhu sau:
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Bam . Néu bam tiép phim B két qua dang toa do cuc (r £ 0 ). Néu
bam tiép phim B két qua dang phirc (a + bi ).

BAI TAP VAN DUNG

Cau 1 (Chuyén Son Tay lAn 1 - 2015): Mot chat dlem dao dong diéu hoa theo
phuong nam ngang trén doan MN = 2a . Thoi glan ngan nhat dé no di tir M sang N

1a Is. Tai thoi diém ban dau chat diém c6 li do 5 theo chiéu duong. Phwong trinh

dao dong cua chét diém cé dang:

A. x=2acos(nt—gjcm B. x=acos(m+gjcm
C. x:acos(m—%njcm D. x:acos(nt—g]cm
Huéng dén gidi:

Thoi gian ngan nhat dé né di tir M sang N 1 1s=> T =25=> o = m rad/s.

Tai thoi diem ban dau chat diém c6 li do % ; > =aCosSQO=> Q= ig.
Do chét diém di theo chiéu duong = ¢ = —g.

Phuong trinh dao dong cua chit diém la: x =a cos(nt —gj cm.
Chon dap an D
A 3 . 1 . _
Céau 2: Mot vat dao dong di€u hoa trén quy dao dai 20cm. Sau ES ke tir thoi

diém ban du vat di duge 10cm ma chua d6i chiéu chuyén dong vat dén vi tri c6 li
d6 Scm theo chiéu duong. Viet phuong trinh dao dong cua vat.
Huwong din gidi:

Ung v6i thoi gian vat tir N dén M véi goc

yis
quay A =—.

3

1

Hay thoi gian di la I_1.
6 12 A

Suy ra T:%s ,f=2Hz

Suy ra ® = 2xnf = 4x rad/s.
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Vit theo chiéu duong nén: goc pha ban dau dé thay la

@=—(N03+30x)=_(g+gj:_2_;t

Vay phuong trinh dao dong: x =10co0s ( At — 2_; ) cm.

Cau 3 (PH khéi A — Al, 2013): Mot vat nho dao dong diéu hoa doc theo truc Ox
v6i bién dd 5 cm, chu ki 2 s. Tai thoi diém t = 0, vat di qua can béng O theo chiéu
duong. Phuong trinh dao dong cua vat la

A. x =5cos(nt —g) cm B. X =5cos(2nt —g) cm
T T
C. x =5cos(2nt +§) cm D. x =5cos(nt +E) cm
Huéng dén gidi:

) 21
Cdch gidi 1: Taco: A=5cm; ®= e =1t rad/s.
Khi t =0 vat di qua can bang O theo chiéu duong:

x=0vav>0=>cosp=0=> (p:—g.

Vay phuong trinh dao déng cta vat la x = 5C05(m _gj cm.

Chon dap an A
Cach giai 2: Dung may tinh Fx 570ES
Chon ché d6 may: Mode] 2 ; [SHIFT][mode |4
Nhip: 5] = HIFTIRE =52 0=
Vay phuong trinh dao dong ctia vatla x = SCOS(m —gj cm.
Chon dap an A

Cau 3: Mot chat diém dao dong diéu hoa doc theo truc Ox, quanh vi tri can b?mg 0.
Trong thoi gian 20s vat thuc hién duogc 40 lan dao dong. Tai thoi diém ban dau vat
chuyén dong qua vi tri cdn bang theo chiéu 4m cua truc toa d6 vdi van tdc 20m cm/s.
Phuong trinh dao dong cua vat la

A. x=ZOcos(4m+gjcm. B. x=5005(4nt+g) cm.
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C. x=5cos(4m—g)cm. D. x=20003(4m—g]cm.

Huéng din gidi:

Vit dao dong diéu hoa theo phuong trinh tong quat x = Acos(wt + @), trong khoang
thoi gian 20s vat thuc hién dugc 40 lan dao dong suy ra chu ki dao dong
T =0,5s, tn sd gbéc © = 4m rad/s.
Tai thoi diém ban dau t = 0 c6 xo = 0, Vo = 201 cm/s. Van tdc ctia vat khi vat chuyén
dong qua vi tri can béng 12 van tdc cuc dai Vi = ®A suyra A=5cm.

. oA A A A A A A 5 A A T
Tai thoi diém ban dau vat chuyén dong theo chiéu am cua truc toa d6 nén ¢ = E .
Vay phuong trinh dao dong ctia vatla x = 5008(471‘[ + gj cm.

Chon dap an B
Cau 5: Mot vat dao dong diéu hoa véi tan sé £ =10,5 Hz, bién do A =2 cm. Viét
phuong trinh dao dong cta vat trong céc truong hop sau :
a. Chon goc thoi gian khi vat di qua vi tri can bang theo chi€u duong.
b. Chon gdc thoi gian khi vat di qua vi tri c6 1i ¢ x =— 1 cm theo chiéu duong.
Huéng din gidi:
Phuong trinh dao dong tong quat 1a x = A cos(ot + o).
Véi A = 2cm, © =2naf =7 rad/s. Nhu viy phuong trinh dao dong ca cdu a va b
déu c6 dang: X = 2¢0s(mt + @) em. Ta can phai tim ¢ cho mdi truong hop.

T
@:+E
2 X=0 _
a. Taithoidiemt=0,taco: o JC050 0 = .
v>0 o=-1
2
sinp<0

— két qua chon la: ¢ = —g

Phuong trinh dao dong: x = ZCOS(nt —gj cm.
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2n
LY
. x=-1 ==
b. Tai thoi diémt=0,co: o JeETy = on
v>0 o=——
3
sinp<0
. 2
— két qua chon : (pz—?7t

Phuong trinh dao dong: x = 2cos(m _Z—;IJ cm.

Cau 6 (PH khéi A, 2011): Mot chit diém dao dong diéu hoa trén truc Ox. Trong
thoi gian 31,4 s chat diém thuc hién dugc 100 dao dong toan phan. Goc thoi gian la
ltc chét didm di qua vi tri ¢6 1i d6 2 cm theo chiéu 4m véi toe do 1a 404/3 cm/s. Liy
1= 13,14. Phuong trinh dao dong ctia chit diém la

A. x=6cos(20t—gj cm. B. x=4cos(20t+g) cm.
T T
C. x=4cos(20t—§j cm. D. x=6cos(20t+gj cm.
Huwéng din gidi:
Ta co: Tzizgl—'4=1,314s.8uyra m:@: 2n =20 rad/s.
N 100 T 1,314

Ap dung phuong trinh doc 1ap véi thoi gian ta co:

2 2
A= x§+(ﬁ) =27+ 4043 =4.cm.
® 20

T diéu kién ban dau tai t = 0 ta cd xo = Acosp =2cm ; vo = — ®Asing < 0.

Nén COS(pZ%; sing >0 do do (p:g.

Véy phuong trinh dao dong cua vatla x = 4(;05(20'[ +gj cm.

Chon dap an B
Cau 7: Mot vat dao dong didu hoa trén doan thing dai 4 cm véi £ = 10 Hz. Lic t =
0 vat qua vi tri can bang theo chiéu am ciia quy dao. Phuong trinh dao dong ciia vat
la:

A. x=2003(20t—§} cm. B. x=2cos(20t+gj cm.
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C. x =4cos(20t—g) cm. D. x :4005(20t+g) cm.
Huwéng dén gidi:

Cdch gidgi 1: Tacl: o =2xf=20n.Va A =@ =2cm.

Y
. = =+— s
Khit=0:%=0,vy<0: {O COSA(\[) . 0:> ® 2 ChQn(P:E
Vo =—AnsSINe < Sin(p>0

Vay phuong trinh dao dong cua vatla x = 2COS(20t + g} cm.

Chon dap an B
Cdch gidi 2: Dung Méy Fx570Es bam: Mode[2], [Shifi [Mode] [l (R: Radian).

Nhap: 2 S hir AE2 £ 7.

Vay phuong trinh dao dong cua vatla x = 2COS(20t + gj cm.

Chon dap an B
Cau 8: Mot vat dao dong diéu hoa doc theo truc Ox. Luc vat qua vi tri c6 li 4o
X =—+/2 cm thi ¢6 van toc V=— /2 cm/s va gia tbc a = an/Ecm/SZ. Chon géc toa
d6 & vi tri trén. Phuong trinh dao dong ciia vat dudi dang ham s6 sin.
. 3 .
A. x=2sin| nt+2Z | cm. B. x=2sin Et+3—7t cm.
4 2 4
. . 3
C. x=2sin Et—3—n cm. D. x =2sin| nt— = | cm.
2 4 4
Huéng dén gidi:

Phuong trinh ¢é dang : x = Acos(®t+@).

Phuong trinh van téc : v=—Aosin(ot+@).

Phuong trinh gia tc : a = — Aw’cos(mt +¢).

Khi t =0 ; thay cac gia tri x, v, a vao 3 phuong trinh do ta co:
X = —/2 = Acos
V=-1v2 =—-Awsing
a=n’v2 =-w’Acos¢

Lay a chia cho x ta dugc: ® =7 rad/s. LAy v chia cho a ta duoc :
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tan(p:—1:>(p::%n rad (Vi cCOsp<0) =>A=2cm.

Viy: X = Zsin(m+%j cm.
Chon dap an A
Cau 9: Vat m dao dong diéu hoa véi tan s6 0,5 Hz, tai gbc thoi gian no 6 li dd xg
= 4 cm, van toc vy = 12,56 cm/s, lay = 3,14 . Hay viét phuong trinh dao dong.
Huéng dén gidi:
Tinh ® =2xnf =2r.0,5 = & rad/s.

a:x(o):4
Khi t=0: b V(O)__

. X = 4—4i. BAm Mode|[2, [Shiff [Mode][4|.

(O]
Nhap [shiff[2][3= 4\/54—%.\/@: x=4\/§cos(m—%) cm.

Céau 10: Mot vat dao dong diéu h(‘)a‘ véi bién do A =4cmva T = 2s. Chon géc thoi
gian la ldc vat qua VTCB theo chiéu dwong ctuia quy dao. Phuong trinh dao dong
cua vat la:

A. X =4cos E'[—E cm. B. x=4co0s 1'E‘[—E cm.

2 2 2
C. x=4cos| Zt+Z |cm. D. X =4cos| mt+= |cm .

2 2 2

Huwéng din gidi:
Cdch gidgi 1: Tacl: o =2naf=n. VaA=4cm = loai A va C.
0=cos =+ i
Khi t=0:x=0,vg>0: 1 % _ N chon p=——=
Vo =—Ansing >0 . 2
sinp<0

Cich gidi 2:  Dung May Fx570Es bam: Mode 2, Shift Mode 4 (R:radian),
Nhap: ~4i,=SHIFT 23=—4 é_gzx =4cos(§t—gjcm.

Chon dap an A

Vin dé 5: Xdc dinh khodng thoi gian dé lon li dd, vin toc, gia toc khong viot
qud mdt gid tri nhat dinh trong mot chu ki.

+ Tinh tan s6 gbc o (tir d6 tinh chu ky T hofc tan s6 f) khi biét trong mot chu ky
T c6 khoang thoi gian t d€ van toc c6 dd 16n khong nhé hon mot gia tri v nao do:
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trong mot phan tu chu ky tinh tir vi
tri can bang khoang thoi gian dé van
c6 van téc khong nho hon v 1a: At
= 1 : A(P = EAt :

4 T
vat c6 do 16n van téc nho nhat 1a v
khi 1i d6 [x| = AsinAe.

\'

A2 _x2 '
(Xem hinh vong tron lugng giac )

+ Tinh tn sd goc  (tir d6 tinh chu
ky T hodc tan s f) khi biét trong mot AL
chu ky c6 khoang thoi gian t dé van
tdc ¢ do 16n khong 16n hon mot gia
trj v nao d6: trong mot phan tu chu ky tinh tir vi tri bién khoang thoi gian dé van c6

Khi dé: o=

: 2n . .
van toc khong 16n hon v la: At = Z s AQ = ?At ; vat ¢6 d0 16n van toc 16n nhat la

Vv

NI

+ Tinh tan s6 goc o (tir d6 tinh chu ky T hodc tan s ) khi biét trong mot chu ky
c6 khoang thoi gian t d€ gia toc ¢6 do 16n khong nhé hon mot gia tri a nao do: trong
mdt phan tu chu ky tinh tir vi tri bién khoang thoi gian dé van c6 gia toc khong nho

v khi li d6 |x| = AcosA@. Khi d6: o=

t 2 . .
hon a la: At :Z s AQ = ?TEA'[; vat c6 do 16n gia toc nho nhat 1a a khi 1i do |x| =

a
AcosA@. Khi d6: = u .
X
+ Tinh tan s6 goc o (tir d6 tinh chu ky T hodc tan s6 f) khi biét trong mot chu ky
c6 khoang thoi gian t d€ gia toc c6 do 1on khong 16n hon mdt gia tri a nao do: trong
mot phan tu chu ky tinh tir vi tri can bang khoang thoi gian d€ van c6 gia toc khong

t 2n . .
16n hon a la: At :Z P AQ =?At ; vat ¢6 d6 16n gia toc 16n nhat 1a a khi 1i d6 |x| =

AsinAg. Khi d6: o = H.
X

a. Khoang thoi gian trong mot chu ki viat caich VTCB mét khoang 1é6n hon, nhé
A AV2 A3

hon ,
2 2 2
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Cau 1: Mot chat diém dao dong diéu hoa véi chu ki T. Khoang thoi gian trong mot

A
chu ki vat cach VTCB m¢t khoang nho hon B la

A I B. 3—T C. i D. I
4 4 6 3
Huéng dén gidi:
T T
AR 2 A
2 ® ® Oi-b
‘ VTCB -

Vi khoang thoi gian tir cac diém khac dén vi tri can bang nhé hon E nén toa do

. A
cua chat diém co6 gia tri thda man —E <X< >
. T T
Dua vao so do trén ta co: t=4.At = 4.E = E )

Chon dap an D

Nhdn xét: Thuce ra ddy la bdi todn cho chu ki, tim khodng thoi gian dé vit di tir vi tri
X, dén VI tri Xo.

Poi véi dang bai tdp nay chiing ta nén vé truc phan bé thoi gian, dwa vao diéu
kién bai todn dé tim ra khoang thoi gian théa man yéu cau cia bai todn.

Chu y dén cac cum twr, lon hon, nho hon, khong lon hon, khong nho hon, phdi
hiéu cho chinh xdc.
Cau 2: Mot chét diém dao dong didu hoa véi chu ki T. Khoang thoi gian trong mot

A
chu ki vat caich VTCB mot khoang 16n hon E la

I g 2T ¢ p. L
4 3 6 3
Huwéng din gidi:
T A A
A _? i 2 ‘ 2‘ A
E VTCB
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Vi khoéang thoi gian tir cac diém khac dén vi tri can bang l6n hon — nén toa do cta

. A
chat diém c6 gia tri thda man _E <X< E .
. T 2T
Dua vao so do trén ta c6: t =4.At = 4.€ = 3

Chon dap an B
Cau 3: Mot con lic 10 xo dao dong diéu hoa v6i chu ki T va bién do 5 ecm. Biét
trong mét chu ki, khoang thoi gian dé vat nho cua con lic ¢ do lén li d6 khong

1
vuot qua 2,5 cm la § . Lay =10. Xac dinh chu ki dao dong cua vét

A ls B.

Wl
w

C.05s D.1.25s

Huong din gidi:
Khoang thoi gian dé vt nho cia con lic
c6 d6 16n li do khong vuot qua 2,5 cm la
1

—S.
3

Duya vao hinh v&, suy ra (o0 = 600):
20 1 3.20

t= 2 T=2 = T=22_1s
360 3 360

25]

Chon dap an A
‘ \)
b. Khoing thoi gian trong mt chu ki vat c6 toc do 16n hon, nhé hon: —2
v N2 v 3
2 2

Cau 1: Mot chat diém dao dong diéu hoa véi chu ki T. Khoang thoi gian trong mot

VmaX \/§
2

chu ki dé c6 tde d6 nho hon

la
AL B. 1 ¢4 .1
4 6 3 3
Huwéng din gidi:
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Phan tich: Thye chat ddy la dang bai todn cho chu ki, tim khodng thoi gian vét di tiv
Vi tri xq dén vi tri x,. Doi voi dang nay chung ta chi can ap dung cong thuc doc lap
vé thoi gian dé tim ra li @6 x twong ieng. Can chii y thém, trong mét chu ki, vét cé
Vmax Khi qua vi tri cdn bcing, Vmin khi qua vi tri bién,

A

2
X2 =A2+(Xj
)
:>|X|=—.

_ Vi3 _ 0AV3 2
2 2

Pay chinh 1a bai toan tim khoan thoi gian trong mot chu ki dé vat cach VICB mot

Tacé:

v

khoang 16n hon E .

|
>
ml‘—| o||

T
N |
®
{ ‘
>

Vi khoang thoi gian tur cac diém khac dén vi tri can bang 1on hon E nén toa dd cta

. A
chat di€m co6 gia tri thda man _E <X< E .
. T 2T
Dua vao so do trén ta co: t =4.At = 4.€ = ? )

Chon dap an C
Céau 2: Mot vat dao dong diéu hoa vai chu ki T va bién do 2cm, biét rﬁng trong 1
chu ki, khoang thoi gian ma van toc cua vat co gia tri bién thién trén doan tir

—Zn\/g cm/s dén 2r cmy/s 1a % . Tan s6 dao dong cua vat la:
A. 0,5 Hz. B. 1Hz. C.0,25 Hz. D. 2 Hz.
Huwéng dén gidi:
Nhan théy van tdc cta vat cd gia tri bién thién trén doan tir —27:«/5 cm/s dén 2w cm/s

nén M chuyén dong 2 cung tron M;M, va M;M,. Thoi gian trén 1a % va do tinh

chat doi xirng nén:
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M,OM, = M,0OM, =g.

Hay o, +a, = g (1)

Tt hinh V€, ta tinh duoc:

2n«/§

sino, = ,
_ 2n sina,
sina, =——
sina. sina. sina. T
Tir (1) va (2) taco : —=2 = L 2 _fang, =43 = @, =—.
sina, (T, CoSa 3
2 1
Vay: sina, = 2m3 =£ = f=1Hz

2nf.2 2
Chon dap an B
c. Khoang thoi gian trong mot chu Ki vat cé6 d 16m gia téc 16n hon, nhé hon:
amax amax\/z amax\/g
2 2 2
Cau 1: Mot chat diém dao dong diéu hoa véi chu ki T. Khoang thoi gian trong mot

5 p a .
chu ki @é c6 toc @6 nho hon == la

a2l B 1 ¢t D. 1
3 6 4 3

Huéng dén gidi:

Phan tich: Thee chat déy la dang bai todn cho chu ki, tim khoang thoi gian vt di tiv

Vi tri xy dén vi tri x,. Poi voi dang nay chiing ta chi can dp dung cong thirc déc lap

vé thoi gian dé tim ra li d x twong iing. Can chii y thém, trong mét chu ki, vt c6

Amin khi qua vi tri cdn bcing, Amax khi qua vi tri bién,

2
X% =A? +(Xj
Taco: © = x| :é.
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Pay chinh 1a bai toan tim khoan thoi gian trong mot chu ki dé vat cach VTCB mot

khoang 16n hon >

|
>
®||—| o|| 4
T
N |
2 ]
{ 2
> ]>

Vi khoang thoi gian tir cac diém khac dén vi tri can bang 16n hon E nén toa do cua

o A A
chat di€ém co6 gia tri thda man _E <X< E .
. T 2T
Dua vao so do trén ta co: t =4.At =4. 5 = 3

Chon dap an A
Cau 2 (PH Kkhéi A, 2010): Mot con lic 10 xo dao dong diéu hoa véi chu ky T va
bién d6 5 cm. Biét trong mot chu ky, khoang thoi gian dé vat nho ciia con lac ¢6 do

16n gia toc khong vugt qua 100 cm/s* 1a % . Lay 7° = 10. Tan s6 dao dong cua vat:

A 4Hz B.3Hz C.1Hz D.2Hz
Huéng dén gidi:
Cdch gidi 1 : Phwong phdp dai so
Trong qué trinh vat dao dong diéu hoa, gia tdc ctia vat c6 do 16n cang 16n khi cang
gan vi tri bién. Trong mot chu ki, khoang thoi gian dé vat nhé cua con lic ¢6 do 16n

gia toc khong nhé hon 100 cnv/s® 1a % thi trong mot phan tu chu ki tinh tir vi tri bién,
khoang thodi gian dé vat nho cua con lic c¢6 do 1on gia tbe khong nhé hon 100 cm/s” Ia

T
% Sau khoang thoi gian I ké tir vi tri bién vét ¢ [x] = Acos § =

Khi d6 Jaj = 0’]x| = 100 = o= 100 =2n = f———lHZ
25 2n

Chon dap an C
Cich gidi 2 : Sit dung méi lién hé dao dong diéu hoa va chuyén dpng tron déu
Vi gia tdc ciing bién thién diéu hoa cing chu ky, tan sé véi li do. Stir dung mbi lién
hé dao dong diéu hoa va chuyén dong tron déu.
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Khoang thoi gian dé vat nho clia con
lic c6 d6 16n gia toc khong nho hon

100 cm/s? 13 - . Khi do:

3
R T
360 3
100 1
=cosa="-==
A 2

= 0)=2\/E=27t = f=1Hz
Chon dap an C

ChQ y: Ngodi 2 phwong phdp gidi trén, ta ciing cé thé gidi nhanh bdi todn nay nhu
sau: “Biét khodng thei gian t, dg 16n van téc hodc dé lon gia téc khong vwot qua
mét gia tri nhdt dinh”.

+ Dé van toc (hay gia toc) khéng vuwot qud gid tri ay (hay Vi) thi vdt phdi nam
trong khodng tir x = — Xy dén x = x,.

+ Khi do, ta co:

X, =?A

4At=t:At=I = ) a
? la,| = 0*|x,| = 0= [| =7

1

Ap dung vdo bai todn trén ta co:

x1=%=2,50m
4At=%:>At=l =

12 100

lay| = 0* x| 2> 0= | =21 = f=23:1Hz

TT

Vin dé 6: Dang bai todn tinh quing dwong lon nhit va nhé nhit vt di dwoc

T
trong khodng thoi gian 0 < At < E .

Moy My

=]

O ——=
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Vit ¢6 van toc 16n nhat khi qua VTCB, nho nhét khi qua vi tri bién nén trong ciing
mot khoang thoi gian quang duong di duoc cang 16n khi vét & cang gan VTCB va
cang nho khi cang gan vi tri bién.
Str dung mdi lién hé giita dao dong diéu hoa va chuyén dudng tron déu. Goc
quét Ap = mAL.
Quiéng duong 16n nhét khi vat di tir M; dén M, ddi ximg qua tryc sin
Syx = 2Asin A—Z(P = 2Asin (DTAt :

Quing dudng nhoé nhét khi vat di tir M, dén M, d6i ximg qua truc cos
A A
Swyin = 2A(1— cos %pj = ZA(l— Ccos %t) :

Lwu y:

Trong trudong hop At > % .

Téch Atzng + At trongdé N eN"; 0 < At'< g

T
Trong thoi gian N E quang duong ludn 1a 2nA.

Trong thoi gian At’ thi quing dudng 16n nhét, nhd nhat tinh nhu trén.
S.x =N2A+2Asin A7(p =N2A+2Asin %

Swin =N2A+ ZA(l— Cos AT(pj =n2A+ ZA(l— Ccos _oogt j

Néu bai toan noi thoi gian nho nhét di dugc quing dudng S thi ta vin ding cac
cong thirc trén dé 1am véi S = Spa. Néu bai toan néi thoi gian 1on nhat di duoc
quing duong S thi ta vin dung cic cong thirc trén dé 1am voi S = Spin; néu mudn

tim n thi dung cong thirc % =n,p (n+0,p).
Téc do trung binh 16n nhat va nho nhat cia trong khoang thoi gian At:

S X Syi , ]
Virax = % Va Vo = X"'[” V61 Swmiax Swin tinh nhu trén.

Trong dao dong diéu hoa:
. T .
+ Quang dwdng dai nhat vat di dugc trong khoang At (v6i 0 < At < E) tu M dén

N: Syax = MO + ON. Chon géc thoi gian luc vat qua
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Nhanh Cham «
E M 0 N JF

VTCB theo chiéu duong thi: X = ACOS(mt —gj = Asinot.
= S,.« = 20N = 2Asin (w%j

. . T
+ Quang dwong ngan nhat vat di duoc trong khoang At (voi 0 <At < —)
tir J dén F rdi dén J: Syin = JF + FJ. Chon goc thoi gian Iuc vat bién duong thi :

x =Acosot =S, =2JF= 2A—2Acos(m%j

Thé At vao 2 cong thirc trén ta co:

- =+/3A: Khix A*/_ ‘/_
Suin = A Khi:x=iE—>iA—>iE
Sy = V2A. Khi: x =2—— J_ Af
At=—>
S, =AQ2-2). Khi:x:iATﬁaiA—)iATﬁ
Svax =A Khi:x:ié<—>$é
At=—= 2 2
S, =AQ2-+3); Khi:x= +Af S+A +—f
T ST T A X = A st A
At=— =1 M : Dung may tinh cam tay.
8 Splin = eereees X =
BAI TAP VAN DUNG

Cau 1: Vat dao dong diéu hoa theo phwong trinh: x =12 COS(lOnt —g) cm. Tinh

quang duong dai nhat va ngan nhat ma vat di dugc trong % chu ky.

Huwéng dén gidi:
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. At
S.ax 2ASIN (w;j
Phan tich: Dya vao so do dwong di va cdc cong thire

S.in =2A-2A cos(m%)

dé tinh quéng dwong dai nhdt va ngdn nhdt ma vat di dwoc trong % chu ky.
A2 A2
AB T A A A3

2 2 2 2

Vit c6 d6 16n van tdc 16n nhét khi & vi tri can bang nén quing duong dai nhat vat di

dugce trong % chu ky 13: Spax = 2Asin% = 16,97 cm.
Vat ¢6 do 16n van tdc nho nhat khi & vi tri bién nén quang duong ngén nhat vat di
duoc trong % chu ky 13: Syin = 2A(L — cos%) =7,03 cm,
Cau 2: Mot vat vat nho dao dong diéu hoa véi bién do A va chu ki T. Tinh van tbc
trung binh 16n nhat va nho nhat trong khoang thoi gian %

Huéng din gidi:
S,ax 2ASIN (w%j
Phan tich: Dya vao so dé dwong di va cdc cong thire

S.in =2A-2A cos(m%)

dé tinh quang dwong dai nhdt va ngdn nhat ma vt di dwoc trong trong khodng thoi
S

T o Ve = A N
gian W Sau dovan dung cong thic At tinh vdn téc trung binh lom
Syi
V.. = —Mn
tbMin At

nhat va nhé nhdt trong khodng thoi gian %

Ta phan tich: At = Z?T :%+%. Quang duong vat di dugce trong khoang thoi gian

T .
— la2A.
2
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T
Ta s€ tinh quang duong Spax va Smin trong khoang thoi gian 5 Ta c6 gOc quét Ag

= oAt = 2n.T:£.
6.T 3
s .=2asin2® —2aAsin " =A
Max(gj 2 2.3
Nhu vay: A
¢, _ T
S = 2A(1-cos—)=2A|1-cos— [=(2—-+/3)A
Min@ ( 2 ) ( 2_3) ( \/—)

2T
Suy ra quang duong Smax va Smin trong khodng thoi gian ? :

Sue = 51+ SMax[gj - 3A
Swin = s%+ st@ =(4-+3)A
v Swe  3A 9A Sun . (4~3)A_3(4-VB)A
Y Ve = = gy e = T ar T o
3 3

Cau 3: Mot vat dao dong diéu hoa véi bién do A va chu ky T. Tim tdc do trung

binh nho nhét va téc d6 trung binh 16n nhét cia vét trong 5 .

Huéng dén gidi:
GOc quét: Ap = oAt :2T_n% :2?%. Suy ra
SMaX:\/§A:Khix:J_r'A‘\/§<—>$'A“/§
At=—= A2 i\
SMin:A: Kth:iE—)iA—)iE
y Sy V3A  33A
oA 1 T
T 3
At=—=
3 Sun A 3A
VMin:_:l_:_
At 1T
3
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Cau 4: Mot chét diém dao dong diéu hoa theo truc Ox v&i bién do A, chu ki T.
Tinh ti s6 gitra toc d trung binh 16n nhét va tdc d6 nho nhét cta chat diém trong

T
thoi gian — ?
sy

Huéng dén gidi:

T X x
Trong t= ) vécto quay bicu dién dao dong M
n - A\ N

diéu hoa quét dugc 1 goc o= 2 rad .
Trudng hop vat di tir N dén M
S=|X,|+|X,| = Sy = MN = AV2

Truong hop vét di tir K dén N
S=A-X,+A-X, =2A—-(X;+X,)

Smin - (XS + Xl)

min

A
2

o
S X. =X, =AC0s—=A

N

=Sy, =2A-2A~ =A(2-/2)

tbmax __ Smax A\/i _ \/E _ \/-2‘(2_"\/5)

V
thmin - Smin - A(Z_\/E) - 2—\/§ - 2

. . ) T
Chay: Co6 thé ding cong thire dé tinh cho nhanh khi t < 2 :
.o
S.x =2AsINn 3 (0= mt)

S . =2A(L-cos %)

Vin dé 7: Dang bai todn fim quéng dwong vit di dwoc tiv thoi diém t, dén t,
Chét diém dao dong diéu hoa doc theo truc Ox véi li d6 c6 dang x = Acos(ot + ).
Tim quing dudng ma vat di dugc tir thoi diém t = t; dén thoi diém t = t,.
Phwong phdp 1: Phwong phdp dai so
a.Phantich: t,—-t;=nT+At (NneN;0<At<T)
Tinh s chu ky dao dong tur thoi diémt, dént,
t,-t, m 2n

n+— voir T=—
T T ®

N =
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Trong mot chu ky : + vat di dugc quang duong 4A
+ Vat di qua ly d6 bat ky 2 lan
*Néum=O0thi: + Quing duong di dugc: St = n.4A
*Néum = 0 thi:
+ Khi t = t; ta tinh x; = Acos(ot; + @)cm va v; duong hay &m (khéng tinh v;).

+ Khi t = t, ta tinh x, = Acos(wt, + @)cm va v, duong hay am (khong tinh v5).

5 m N . .
Sau d6 vé hinh cua vat trong phan 1é T chu ky r6i dua vao hinh v€ dé tinh Sj; va so6
lan M vét di qua x, twong tng.
Khi d6: Quang duong vat di dugc la: S = St +S;

Quaéng duong di dugc trong thoi gian nT 1a S; = 4nA, trong thoi gian At 1a S,.
Quing dudng tong cong laS =S, + S,

Xac dinh:
X,= Acos(ot, + ¢) X,= Acos(ot,+ @)
. >0 _ va . >0
V,= — oAsin(ot,+ @) <0 ? v,= — oAsin(ot,+ @) <0 ?

(V1 VA V, chi can x4c dinh dau).
Quing dudng tong cong 1A S=S, + S,

At<%:82 =|x; — X,

* NéUV1V220:> At:I:>82:2A

At>%:>82 =4A—|X, — X

(v, >0=S, =2A-x, - X,

* NéuV1V2<0:>
| V; <0=S, =2A+X, +X,

b. Phan tich: t,—t, =nT + % +At (neN:0<At<T)
Quang duong di dugc trong khoang thoi gian Atla: S=5; + S,
Quang duong S; 1a quang duong di dugc trong thoi gian:

nT + % la: S; =n4A+2A

Quéng duong S, 1a quang duong di dugc trong thoi gian to (0 < tg <)

, . < aa v oon 1k , A LK ' < e g0 T
+ Xéc dinh 1i d§ X; va dau cua van toc V, tai thoi diém: t; + nT + E
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+ Xéc dinh li d x, va ddu cua van toc v, tai thoi diém t,
+ Néu V,V, >0 (V,va v, ciing déu — vat khong ddi chidu chuyén dong)
thi: S, =[xz — X,
+ Néu V)V, <0 (V,Va v, trai ddu — vat déi chiéu chuyén dong) thi :
"V, >0,v,<0:5,=2A— X;— X,
"V, <0,V >0:8,=2A+ X+ X,
Ta ciing co thé tinh S, di trong thoi gian t” < % nhu sau:

Tai thoi diém t; ta tim ddu x; Va vy, tai thoi diém t; + t° ta tim d4u cta x, Va V,.
Néu:

+ V'1V2 >0 (Vi va v, ciing dau — vat khong doi chiéu chuyén dong) thi :
Sy = [X1— X
+V,V, <0 (V, va v, tri déu — vat ddi chidu chuyén dong) thi :
] V'1 >0,v,<0:5,=2A - HX1| +|X2” (X1 cung dau X)
=V <0,v2>0:8,= 2A Xy =[x, | (o trai ddu x,)

MG ti tinh S,: Dya vio hinh chiéu ciia chuyén dong tron déu.
Tinh x; = Acos(wt;+ @); X, = Acos(wty+o).
Xac dinh vi tri diém M trén duong tron ¢ thoi diém t, va t,.

. T N
Nhdn xét: Khi vat xuat phat tr VTCB hodc vi tri bién (tarc 1a ¢ = 0; mt; £ E) thi
~ \ . <\ g A A oA A T Y
+ Quang duong di dugc tur thoi diém t;= 0 dén thoi diém t, = Z la: S=A
~ N . \ N . < R A N e « R T by
+ Quang duong di duogc tur thoi diém t;= 0 dén thoi diém t, = n Z la: S=nA
\ N ‘ « T . L
+ Quang dudng di dugc tut; =0dént, = nz + At (voi 0 < At < Z) la:
T T
S=nA +|x(nz+ At) -X(nz) |

Luuy: +Néu At= % thi S, = 2A
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+ Tinh S, béng cach dinh vi tri x;, X, va chiéu chuyén dong cua vat trén truc Ox
= S,=[x,- X,
+ Trong mot sd truong hop co thé giai bai toan bang cach sir dung mbi lién
hé giita dao dong didu hoa va chuyén dong tron déu s& don gian hon.
A A 3 5 A PR \ e IS A S 7. \
+ Toc do trung binh cua vat di tir thoi diém t; dén tp0 v, = —— voi S la

2 tl
quang duong tinh nhu trén.
Phwong phdp 2: Dung mdy tinh FX 570 ES hodc FX 570 ES Plus

Ngoai ra, ta c6 thé dung tich phan dé tim quing dudng trong dang todn nay. Cu
thé, ta xét mot vat dao dong didu hoa véi phuong trinh X = Acos(mt +¢). Xac
dinh quing duong ma vat di tir thoi diém t; dén t,. Ta lam nhu sau:

+ Ta chia nhimng khoang thoi gian dt rt nho thanh nhing phan dién tich thé
hién nhitng quing duong rat nho ma vat di dugc, trong nhitng khoang thoi gian dt
d6 ta xem nhu van tdc cua vat khong thay ddi: V= X' =—wAsin(ot + @) 1)

+ Quéang duong ds ma vat di dugc trong khoang thoi gian dt dugc tinh theo
cong thire: ds = V| dt =|mAcos(wt +¢)|dt 2)
+ Vay quing dudng ma vat di tir thoi diém t, dén t, dugc tinh theo cong thirc:
t, t, t,
S= J-ds = I|V| dt = I|mAcos(wt +o)|dt  (3)
4 t 7]
+ Tuy nhién, viéc tinh (3) ta phai nho may tinh FX 570 ES hodc FX 570 ES
Plus (nhung thuong cho két qua rat 1au, tiy thudc vao biéu thirc van téc va pha ban
dau ctia dao dong). Vi thé, ta c6 thé phan tich nhu sau:

T
t,—t, =nT+At hoac t,—t, = m§+At'
> Néu At=0 khido t, —t, =nT thi quiang duong la: S=n4A
, T
» Neéu At=0 khido t,—t, = mE thi quang duong la: S=m.2A

» Néu At=0 hoic At'#0, khi d6 ta dung tich phan dé tinh quing
duong ma vat di dugc trong khoang thoi gian At va At' nho may tinh
FX 570 ES hodc FX 570 ES Plus:

t ty

*S=S5,+S$,=ndA+S,V6i S, = J. ds = .[ |oAcos(wt +@)|dt

ty+nT t+nT

Trang 51



Tai liéu Luyén Thi THPT Quéc Gia 2019
Facebook: Hoc Vit Ly Véi Thay Nguyén Xudn Tri

t, t,

" S=S5,+S,=M2A+S, v6i S = I ds = j |wAcos(wt +¢)|dt
tlerI 11+mI
2 2

Ta chon ché d6 tinh tich phan cho may tinh FX 570 ES hoédc FX 570 ES Plus nhu
Sau.:

Chon ché d may Nut 1énh trong may Két qua hién thi
Chi dinh dang nhap (xuét) SHIFT|MODE] Math
cua phép toan
Chon don vi do goc 1a Rad SHIFT|IMODE @ R
(R)
Phép tinh tich phan 0
o [0 dx
[
Ham trj tuyét dbi SHIFT|[Hyp 0
I|D |dx
0
V6i bién t thay bang bién x ALPHA|) X
Nhéap ham V = —oAsin(ot +@) ‘ )
V = —0Asin(ot + @) I|wAsm(oat +¢)| dx
’
Nhép cac cén tich phan t ty
j i _[ |oAsin(ot + @)|dx
t+nT t+nT
Bém dau bang (=) EI Hién thi két qua: ......

BAI TAP VAN DUNG
A . T ] «
Cau 1: Mot vat chuyén dong theo quy ludt: X = 2COS(21‘Et —E) cm . Tinh quéng
duodng clia n6 sau thoi gian t=2,875 s ké tir luc bat dau chuyén dong.
Huéng din gidi :

. . 2
Van téc X :—4sm(2nt—gjcm/s. Chu ki dao dong T="_15,
(O}

2,875
1

2
Quéng duong trong 5 ban chu ky: S, = 2mA =2.5.2=20 cm.

S6 ban chu ki: m= = [5, 75] =5 (chi liy phan nguyén).
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Quing dudng vat di dugc trong At™: S, [tl i tzj .
T
2

voi t,+ 0 042255,
2 2

2,875
Taco: S, = I ds = J.
t+mT/2

V6i may tinh Fx570ES: Bam m m I Bim: m m I

2,875
4rsin (an —Ej dx [

Nhap may: J.
2,5
Cho vai phit...man hinh hién thi: 2,585786438 = 2,6.

Quang duong S=2mA +S’, =20+ 2,6 = 22,6 cm.

Cau 2: Mot con lic 10 xo dao dong diéu hoa véi phuong trinh:

47sin (ZTCt ——j‘ dt
2

X=12COS(50nt—gjcm. Quing duong vat di dugc trong khoang thoi gian

t:f%sJétuﬁwim&ngécm(t:oy

A.6cm. B. 90 cm. C. 102 cm. D. 54 cm.
Huwéng din gidi :
Phan tich: O bai toan nay ching ta phdi dira vao phuong trinh dao déng dé xac
dinh Vi tri ban dau ciia Vdt, sau dé Vdan dung phirong phép tinh toan dai sé hodc duwa
vao moi lién hé giita dao dong diéu hoa va chuyén dng tron deu dé gidi.
2n 7w

Céch giai 1: Chu ki dao dong: T ] —S
o 50 25
Tait=0: {XO :8 = Vit bt dau dao dong tir VTCB theo chiéu dwong.
Vo>
oo N m  |x=6cm : . 3
Tai thoi diém t=— s: Vit di qua vi tri ¢6 x = 6¢ m theo chi€u duong.
12 v>0
1

S6 chu ki dao dong: N =ﬂ _ L n25_ =2 +— = Thoi gian vat dao dong la:

T T 12=xn 12
t=2T+ f=oT+ s

12 300

Quang duong tong cong vat di dugc la: B’ X X B x
St = Spr + Sat. * PSR

Voi: Sor = 4A.2 =4.12.2 =96 m.
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v,v, > 0

Vi Sa= [X—=X%,/=6 — 0=6cm
At<g = Sa = | N

Vﬁy S = SnT + SAtz 96 + 6 =102 cm.
Chon dap an C
Cach gidi 2: Ung dung méi lién h¢ giita CDTD va DPPH

Tai t=0: {XO =0, Vat bt diu dao déng tir VTCB

v, >0
theo chiéu duong B Xo X B X
S chu ki dao dong: N = t=t_t_m5_,, 1 ©
T T 12x 12 2
t=2T+ L =oT+ L, 6
12 300
VeiT= =TT
o 5 25

Goc quay dugc trong khoang thoi gian t: o = ot = ©(2T + %) =2n.2 + %

Vay vat quay dugc 2 vong + goc g = quang duong vat di duoc la:

Si=4A.2 + A/2 =102 cm.
Chon dap an C

A L, -2 . T p
Céu 3: Mot chat diém dao dong voi phuong trinh X =4c€0S (5m+§j cm. Tinh

quing dudng ma chat diém di duoc sau thoi gian t = 2,15 s ké tir lac t =0.

Huwong din gidi :
Y ot _ _ T T
Tacd: T=—=04s; ==5375=5+0,25+0,125=2>t=5T + —+ —.
® T 4 8

Luc t = 0 vat & vi tri cAn bang; sau 5 chu ki vat di duoc quing dudng 20A va tré vé

vi tri can bang, sau % chu ki ké tir vi tri can bang vat di dugc quang duong A va dén

A 1 LA et A A a ~ .
vi tri bién, sau Py chu ki ke tur vi tri bién vat di dugc quang duong:

AfAcosE =A—A£.
4 2

N

Vay quang duong vat di dugc trong thoi giantla S=A (22 — 7} = 85,17 cm.
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Cau 4: Mot vat dao dong diéu hoa theo phuong trinh X =5COS£27‘C‘[—%) cm.

Tinh van tdc trung binh trong khoang thoi gian tirt; = 1 s dén t, = 4,625 s.
Huéng din gidi :
Phan tich : Mudn tinh dwoc vin toc trung binh cia vit, truée hét ta phai di tinh
quéng dwong S ma vat di dwoc trong khodng thoi gian tir t, = 1 s dén t, = 4,625 s.
Ta tinh S theo hai cach duoi day.
Cich gidi 1: Phwong phdp dai sé
2n

Chuki dao dongctavat: T= —=1s.
o

Taco:At=t,—t, =3,625=3T + % +0,125.

Suy ra quing duong vat di duoc tirt; = 1 s dént’ = 4,5 s la:
S1=34A+2A=14A=145=70cm

X, = 5cos(2n.4, 5 —fj =-2,5J2 cm
Tai thoi diém 4,5 s - 4
v, =—10x sin(2n.4, 5—%) <0

7 X, = 5005(2n.4, 625—5] =-5cm
Tai thoi diém 4,625 s : 4

v, =—10n sin(2n.4, 625—%} =0

Suy ra trong khoang thoi gian tir 4,5 s dén 4,625 s, vat khong ddi chiéu chuyén
dong.
Quing duong vat di dugc trong khoang thoi gian tir 4,5s dén 4,625s la:

S, =|X; — x| =5-2,5v2 cm.

Suy ra, quing duong vat di dugc trong khoang thoi gian tir t; = 1s dén t, = 4,625s
la: S=S, +S, =75-2,5/2 cm.

Cach gidi 2: Str dung phép tinh tich phdn

Nhan thdy: t,— t; = 3,625 = 3T + % +0,125. Vi At=0,125%#0 van =23 khi do ta

ding tich phan dé tinh quing dudng ma vat di duoc trong khoang thoi gian At nhd
may tinh FX 570 ES hoac FX 570 ES Plus:

4,625 4,625 T
S= Sl + SZ =345+ 82: 60 + Sz voi SZ = J‘ ds = J' 10nsin(2n_t_zj dt.
4,5 4,5
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0
Nhap may tinh FX 570 ES: bim I 7], bam ding ham trj tuyét ddi .
[

Véi biéu thirc dudi dau tich phan 1a phuong tinh van téc, can trén 13 t,, can dudi la

4,625 4,625
t,, bién 1a t, ta duoc: S, = I ds = I 10nsin(2n.t—£j dt. Bim B , man hinh
45 45 4
hién thi két qua. Suy ra S, = 1,4645 cm. Suy ra: S = 70 + 1,4645 = 71,4645 cm
T 2 cach giai trén, ta co: V= i = m =19,7 cm/s.
At 3,625

Nhdén xét: Trén day |a 2 céch tinh quang duwong S, tly thuge vao cach hiéu va vin
dung cia ting hoc sinh d@é chon cho minh mét phuong phap phi hep khi 1am trac
nghiém. Ngoai ra, ching ta con c6 thé dia vao so do thoi gian dé tinh'S, nhur vi du
duGi day.

Cau 5: Mot vat dao dong didu hoa véi phuong trinh X =10 COS(nt —gj cm. Do

dai quing dudong ma vat di dugc trong khodng thoi gian tirt; = 1,5s d&én t, = % sla

A.50 +5+/3 cm B. 40 +5+/3 cm
C.50 +5+/2 cm D.60-5+/3 cm
Huéng dén gidi :

Cach gidi 1: A = 10cm, o = 7w rad/s; T = 2s, (pz—g = t =0, vat qua vi tri can

bang theo chiéu duong.

Khit=1,5s = x = 10cos(1,5t — 0,57) =— 10 cm

Khit= Esthi:
3

X = 10c0s (1%“—%) = 10cos (%—an = locos[—gj =5./3cm.

Suy ra, trong khoang thoi gian At =§—1,5 = % —% = % s = T<At<I1,5T.

Vay quang duong di dugc: s=5A+|x|= 50+5 J3em.
Chon dap an A
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Cich gidi 2: Ung dung méi lién h¢ giita CDTD va DPPH
Khi t; = 1,55 = x = 10cos(1,57 — 0,57) = -10cm = -A
13 3

Ta co: gzuzﬂzgzpri
T 2 6.2 12 12

Quang dudng di trong 1T 1a s; = 4A

Quang duong di trong %T ung voi goc 150° .

; =4

o= —.360° =150° la:
12

A

S, =A+Xx=A+Acos30°= A+

A3
2

A3
2

Vay: s=s; +5,=5A + =50 +5+/3cm.

Chon dap an A
Cach gidi 3: Sw dung phép tinh tich phan

, 1
Nhan thdy: t, — t; = 33 15=283=2T + % +033. Vi At=0,33%0 vim=2

khi d6 ta dung tich phan dé tinh quing duong ma vat di dugc trong khoang thoi
gian At nho may tinh FX 570 ES hoac FX 570 ES Plus:

t, t,
S:Sl +SZ = m2A+SZ = 2'4'10+10+SZ Vél SI2 = I ds = J. |(0Acos(mt+(p)|dt

t+mI t+mI
2 2

= ) s
Biéu thtc ciav: Vv=-10% sm(nt —Ej cm.

0
Nhap may tinh FX 570 ES: bém |1 |, bim ding ham trj tuyét déi [Abs.
0

Véi biéu thirc dudi dau tich phan 14 phuong tinh van tdc, can trén 1a t,, can dudi 1a
283 2,83
. T
10msin (n.t - Ej

ti, bién 1a t, ta duoc: S, = j ds = J.
thi két qua. Suy ra S, = 8,7 cm. Vay: S=150+8,7=58,7 cm.

dt. Bam B , man hinh hién

2,5 2,5

Chon dap an A
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Cau 6 (PH khoi A, 2010): Mot chat diém dao dong diéu hoa ¢ chu ky T. Trong
khoang thoi gian ngdn nhét khi di tir vi tri bién c6 1i d6 x = A dén vi tri x :—E,

chat diém c6 toc do trung binh la:

A A B. %A c. A p. A
2T T T 2T
Huéng dén gidi :
A al
- \‘ ® ® . >
A 0
2
. S 3A T
Ttr cong thire tinh toc d§ trung binh V= T ‘(U =7 ;= 3
A
Khidé: v, = S—2 _9A,
t T 2T
3

Chon dap an D
A - . /i .
Cau 7: Mot vat dao dong dieu hoa véi phuong trinh X = 4008(75‘[ _Ej cm. Tinh

quang duong vat di duge trong 2,25 s dau tién.

Huwong din gidi :
L. . 2n  2m o
Cich gidi 1: Tac6: T=—=—=25s.Phantich: At =2,25s= T +0,25s.
® T«

Quing dudng vat di duoc trong 2 s du tién 1a S; = 4A = 16 cm.

n

X, =4cos| 2n——

: 0 (n 2] X, =0

Tai thoi diem t = 2s : = 0
Vv, >

V, = —4nsin (2n —gj 0

x0=4cos(2,25n—gj v =243 om

: {
V, = —4n sin(Z, 251 —EJ v>0
2

Tir d6 ta thay trong 0,25 s cudi vat khong do6i chiéu chuyén dong nén quing
dudng vat di dugce trong 0,25 s cubila s, = ‘2& —o\ —2J2 cm.

Tai thoi diém t = 2,25s :
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Vay quing duong vat di dugce trong 2,25 sla: S=S; +S; = (16 + 2\/5) cm.
Cich gidi 2: (Sir dung méi lién hé giira
dao dpng diéu hoa va chuyén dong tron
déu). (+)
Tuong tu nhu trén ta phan tich dugc
At=225s=T+0,25s.

Trong mot chu ky T vat di dugc quang
duong S; =4A =16 cm.

Xét quang duong vat di dugce trong 0,25 s
cudi. Trong 0,25 s cudi -A )
thi goc ma vat quét dugc trén duong tron
(b&n kinh A =4 cm) la:

> 7
)

N

N

¢ --F--------k---- -

<
¢ ---- -
1>

>
S
3 4

N ‘

azwtzn.0,25=% rad .

2

D6 dai hinh chiéu 1 quing duong di duoc: S, = Acoso = 4= = 242 cm.

Tir d6 ta tim duoc quiang dudng ma vat di dugc 1a: S=S; +S, = (16 + 2\/§ ) cm.

Cau 8 (PH khoi A, 2009): Mot chat diém dao dong diéu hoa trén truc Ox voi bién
d6 10 cm, chu ki 2 s. Mc thé ning & vi tri can bang. Tdc do trung binh ciia chét
diém trong khoang thoi gian ngan nhat khi chat diém di tir vi tri c6 dong ning bing

N .. .1
3 lan the nang dén vi tri c6 dong nang bang § thé nang la:

A. 26,12 cm/s. B. 7,32 cm/s. C. 14,64 cm/s. D. 21,96 cm/s.
Huwong din gidi:
Vi tri dong ndng bang 3 14n thé ning: x = + % .
A T
[ °
A AB X
2 2

A

IS

. .1
Vi tri dong nang bang 3 thé nang: x = + 5

Thoi gian ngén nhét giita hai vi tri bang thoi gian

A ‘
ditr 2 aén A3 apingat= L = Lg)
2 2 6

[N
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Quang duong tuong Ung: s = AT\E%

S
=5(v3-1) = vy = e 21,96 cm/s .
Chon dap an D
Cau 9 (PH khdi A, 2009): Mot vat dao dong didu hoa ¢ do 16n van toc cuc dai 1a
31,4 cm/s. Ly n=3,14. Tdc do trung binh cia vét trong mot chu ki dao dong 1a

A. 20 cm/s. B. 10 cm/s. C.0cmfs. D. 15 cm/s.
Huwéng din gidi :
Taco: \_/: % = % = ZA\_(D = Z\/ﬂ =20cm/s.
271: T T
0]
Chon dap an A

Cau 10 (Nguyén Khuyén lan 3 - 2015): Mot vat dao dong diéu hoa véi phuong

trinh X = 6COS(20t +gj cm . Tbc @6 trung binh cia vat trong khoang thoi gian

130, L
t= 6—(;“ s, ké tir khi bt du dao dong, 1a -

A. 71,37m/s. B. 77,37m/s. C. 79,33m/s. D. 75,37m/s.
Huwong din gidi :
Vit xuét phat tir M (theo chiéu am).
13n

GoC quét Ap = oAt = 20,1 =221+ =,
60 3

Véi Ap, =2.2n thi s, =2.4A =48cm.

Véi Ag, =g thi vat di tir M dén N:

=3+ 3=6Ccm.

Vay:s=5;+8, =48+ 6 =54 cm.

s 54

i @ =79,33m/s.
60

Van téc trung binh: vV =

Chon dép &n C
Cau 11 (PH — 2014): Mot vat nho dao dong diéu hoa theo mot quy dao thiang dai
14 cm véi chu ki 1 s. Ttr thoi diém vat qua vi tri ¢o li d6 3,5 cm theo chiéu duong
dén khi gia tdc cua vat dat gia tri cuc tiéu lan thir hai, vat c6 toc do trung binh la

A. 27,0 cm/s. B. 26,7 cm/s. C. 28,0 cm/s. D. 27,3 cmfs.
Huwéng din gidi :

Dé tinh tdc do trung binh cua vat, ta can tinh tong quang duong ma vat di duoc va
thoi gian di hét quing dudong do.
Chiéu dai qu§ dao cua vat la 14 cm, nén bén do6 dao dong 1a A =7 cm.
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Gia toc cua vat a=—-0’x, ma —A<X <A, suy ra —o°A <a <®’A, nén gia téc
dat gia tri cuc tiéu khi x = A, (rat nhiéu hoc sinh nham rang gia téc dat gia tri cuc
tiéu 1a bang 0, didu nay sai, nhung néu ndi do 16n cua gia toc dat gia tri cuc tiéu 1a
bang 0 thi ding).

Tir d6 ta hinh dung dugc quy dao duong di cua vat nhu sau: thoi diém ban dau vat
di qua vi tri c6 li d6 3,5 cm theo chiéu duong, dén bién duong 1an thir nhat (gia toc
cuc tiéu lan thi nhat), di tiép 1 chu ki s& dén bién dwong 1an thi hai (gia téc cuc
tiéu lan tha hai).

Tong quang duong vat di duoc 1a: 3,5+ 4.7=31,5cm.

Tong thoi gian vat di hét quang dudng do: %+ T= % = %s :
Téc do trung binh: v, = g =27cm/s.

Chon dap an A
Cau 12: Mot chat diém dao ddong theo phuong trinh x = 2,5¢0s10t cm. Tinh vin tde

trung binh cta dao dong trong thoi gian % chu ki ké tir Iic vat ¢6 1i d6 x = 0 va ké
tur lac vat co i do x = A.

Huwong din gidi:

Ta co: T:2——027rs Suyra: At= 18- 082n—0 0785 s. Trong % chu ky,
®

, A ax aAga U
goc quay trén gian do la Z
Quéng duong di dugc tir luc x =0 1a As = ACOS%= 1,7678 cm, nén trong trudong
\ A
hop nay: v, = 2 22,5 cm/s.
At
Quang duong di duge tor lic x = A la As= A - ACOS% = 0,7232 cm, nén trong

truong hop nay: v, = % =9,3cm/s.

ChU Y : Ngoadi ra ta con c6 thé dung phicong phdp sau

- Quang duong di duoc ‘trung binh’: S= 0 5Tl 2A. Quang dwong di duoc thoa

man : S—0,4A <S<S+0,4A
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s6 nguyén S_a2A
— Can ctr vao: té ;_It_l =q |s0 bannguyénva x,, =0U+A = 5=
’ q.2A—0,4A <S<q.2A+0,4A

- Day la phwong phap tinh quang duwong S cuc nhanh va hiéu qua.

- Ta di xét cac vi du sau

Cau 13 (QG — 2016): Mot thau kinh hoi tu ¢o tidu cy 15 cm. M 13 mot diém nam
trén truc chinh ctia thau kinh, P 1a mot chat diém dao dong diéu hoa quanh vi tri can
bang trung véi M. Goi P’ 14 anh cta P qua thdu kinh. Khi P dao dong theo phuong
vuong goc véi truc chinh, bién d§ 5 cm thi P’ 1a anh 4o dao dong véi bién d6 10 cm.
Néu P dao ddng doc theo truc chinh voi tan s6 5 Hz, bién d6 2,5 cm thi P’ ¢6 tdc do
trung binh trong khoang thoi gian 0,2 s bang

A.15mls B. 1,25 m/s C.2,25m/s D.1,0m/s
Huéng dén gidi:

Khi P dao dong vudng gbc véi truc chinh, anh ciia P (va M) qua thau kinh 13 anh o,
s6 phong dai dwong k = 2.

kzL:d:(1—1)f=£:7,5(cm). ’
f-d k 2

Vay M cach thiu kinh 7,5 cm. i IR \P

Khi P dao ddng doc theo truc chinh vai bién ! |

d6 2,5 cm: : :

P ¢ bién phai M thid; =5 cm M’ M o)

d; = of =£=—7,5(cm). ——d —
d,—-f 5-15 : ('1,

P ¢ bién trai M thi d, = 10 cm

df 10.15
d=—2—= =-30(cm).
d,—-f 10-15
Do dai quy dao cua anh P’ 1a 2A=30-75=225 (cm).
Tén s6 dao dong 1a 5 Hz, chu ki dao dong 1a T=0,2 s.
Tde do trung binh cua anh P’ trong khodng thoi gian 0,2 s 1a

Vig =%=%=225(cm/s)=2,25(m/s).

Chon dap an C
Cau 14: Mot vat dao dong diéu hoa theo phuong trinh X =1,25 COS(Znt - %j cm

(t do bang gidy). Quing dudng vt di dugc sau thoi gian t = 2,5 s ké tir luc bat dau
dao dong la
A.7,9cm. B. 22,5cm. C.7,5cm. D.12,5cm.
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Huwéng dén gidi:
T2 1
Ta c6: ® —stnewén g q2A =10A=125cm.
golk=ti_25 ¢
05T 05.1

Chon dap an D
Cau 15: Mot vat dao dong véi phuong trinh: x = 4cosdnt cm (t do bang gidy).
Quéng dudng vat di duoc trong thoi gian 2,875 s ké tir lic t = 0 1a:

A. 92 cm. B. 16 cm. C.32cm. D. 64 cm.
Huéng dén gidi:
Ta co:
T= E = % S
()] s6 ban nguyén N _ N _
t _t 2875 g x g dcosaT0 S=0.2A=23A=92cm.
=2 _1_— 11,5

05T 0505

Chon dap an A
Cau 16: Mot chit diém dao dong diéu hoa trén truc Ox c6 phwong trinh

T \
X = 4COS(4TEt _Ej cm. Trong 1,125 s dau tién vat da di dugc mot quang duong:

A.32cm. B. 36 cm. C~. 48 cm. D. 24 cm.
Huong dan gidi:
Ta co:
T= 2n = % S
@ Shinngnén____y G 2A =9A =36 cm
q= t,-t _1125-0_ 45 e x(tl):4cos[4n.0—gj:0 g '
05T 0505

Chon dap an B
Cau 17: Mét vat dao dong diéu hoa doc theo truc Ox (O 1a vi tri can béng) co

. T .
phuong trinh: X =5SIn (2111 + gj cm (t do bang gidy). Xac dinh quang duong vat

. . . 13
di dugc tir thoi diém t =1 (s) dén thoi diém = E S.

A.325cm B.25cm ~C. 23,3cm D.17,5cm
Hudng din gidi:
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T=2_15
Q)
Ta co: 13 _
q_tz—t1_6_1_7:> S=q2A=7—£:23,3cm
05T 051 3 |\\ _(4a-2em

Chon dap an C
Cau 18: Mot vat dao dong diéu hoa doc theo truc Ox véi phuong trinh:

X = 6c0Ss [4nt - gj cm (t do bang gidy). Quang duong vat di dugc tir thoi diém

ban dau dén thoi diém t = % sla

A. 134,5cm. B. 128 cm. C.69 cm. D. 21 cm.
Huéng dén gidi:
T= E =0,5s
®
8

Ta co: —-0

sclemlion 3 A4 aA_%%g 1550m

0,5T 0,5 3 3
AA, ., =0,4A =24 cm

Chon dap an B
Nhdn xét: Tém lai, ¢ dang bai tdp nay, ching tdi da trinh bay cach tinh quang
duong S theo phuwong phap dai sé, ing dung giita chuyén déng tron déu va dao
déng diéu hoa, phuong phap tich phan, cong thie tinh nhanh, so do thoi gian, ...
Cac em hoc sinh tlly thuge vao kién thite va nang liee tiép thu ciia minh d@é chon cho
minh phurong phap gidi nhanh cho phl hop Véi yéu cau bai thi trdc nghiém.

Vin dé 8: Dang bai todn biét tai thoi diém t vit qua li d¢ x = x; theo mdt chiéu
nao do. Tim li dp dao ding tai thoi diém sau hodc truwée thoi diém t mét khodng
thoi gian At.

V6i dang bai todn ny, trude hét ta di kiém tra xem At = A nhan gié tri nao:

- Néu A@=2km thi X, =X, va V, =V,, &, =a,.

-Néu Ap=(2k+1)m thi X, =—X, va V, =-V,, @, =—3,.

2 2 2 2

‘ T N
- Néu A(p=(2k+1)E th X2 +x2=A*vaVvi+Vvi=V, ,a’+a,=a’,.
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Néu A roi vao cac truong hop ¢ gia tri nhu trén ta nén sir dung cac hé qua cia
cac trudng hop dat biét d6 van dung dé gai nhanh, con néu khong roi vao nhimng
truong hop trén thi ching ta c6 thé ding phép bién doi toan hoc thuan tdy thong qua
bién d6i phuong trinh lwong giac hodc sir dung méi lién hé gitta chuyén dong tron
déu va dao dong diéu hoa dé giai.

1. Bién ddi toan hoc.

Tir phuong trinh dao dong didu hoa: x = Acos(wt + ¢) cho X = X, cin ¢t vao
chiéu chuyén dong dé chon nghiém (ot + @) duy nhat. Tir d6 tinh dugc li d6 sau
hodc trudc thoi diém t d6 At gidy la:

X,, 5 =AC0S[ 0t £ At)+¢ | =Acos[wt +¢ + wAt]

Néu thoi diém sau thi ldy ddu (+), trudc thi 1dy dau (-). Ly nghiém ot + ¢ = o
véi 0< o <7 ung voi x dang giam (vat chuyén dong theo chiéu am vi v < 0) hoic
(ot + @) = - o ing voi x dang ting (vt chuyén dong theo chiéu duong).

2. Sir dung méi lién hé giira chuyén dong tron déu va dao dong diéu hoa.

Danh dau vi tri x, trén truc qua tim Ox. Ké duong thang qua x; vudéng goc voi
Ox cit dudng tron tai hai diém. Can cr vao chiéu chuyén dong dé chon vi tri caa M
duy nhét trén vong tron.

V& ban kinh OM. Trong khoang thoi gian At, goc 6 tdm ma OM quét duoc la
0= wAt. V& OM’ léch voi OM mét goc a, tir M” ké vudng goc véi Ox cit ¢ dau
thi d6 1a li do can x4c dinh.

BAI TAP VAN DUNG
Cau 1: Mot chit diém dao déng theo truc Ox co6 phwong trinh dao dong 1a

T . NP n ;1 2 N . e g R
X :5COS(2nt—Z) cm . Tai thoi diém t vat ¢6 1i d0 x = 4cm va tai thoi diém

t,=t,+4,55 vatco i do la:
A.5cm B.2,5cm C.—4cm D.—-25cm
Huwéng din gidi :
Tanhan thdy A@ = wAt =2m.4,5=91=(2.4+1)x.
béy la truong hop dat bigt Ap=(2k+1)r, nén X, =—X, =—4cm.
Chon dap an C
Nhdn xét: Nhitng bai toan thuge dang ndy néu ching ta chd y cac truong hop dat
biér sé cho ta két qua rat nhanh. O bai toan nay ta thdy rang tai hai thoi diém t, va
t2 12 hai thoi diém nguoc pha, ta di vdn dung cong thire Ap=(2k+1)m va tir do

suy ra X, =—X, mgt cach nhanh chong.
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Cha y:
a. Néyu khodng céch giira hai thoi diém Ia t, —t, = nT (hai thoi diém ciing pha) thi
X, =X, vaVv,=V, a =a,.

b. Néu khodng cach gidza hai thoi diém 1a t, —t, =(2n+1)T (hai thoi diém nguoc
pha) thi X, =—X; va v, =—Vv,, a, =—a,.

c. Néu khodng céch giiza hai thoi diém 1a t, —t, =(2n +1)% (hai thoi diém vudng

2
max !

pha) thi X7 +X> =A% va vV +V,=V. ,a’+a>=a’,,.
(V6i V, =t®X,, V, =X, ; ldy ddu “+" khi n 1é va dau """ khi n chan)
Cau 2: Mot chat diém dao dong diéu hoa c6 chu ki T = 1s. Tai thoi diém t = t; vat
¢6 1i d6 x =— 4cm va sau d6 2,75s vat co van toc Ia:
A. 8t cm/s B. 97 cm/s C. 107 cm/s D. 11n ci/s
Huéng dén gidi :
Tacod: o= % =2n rad/s.

Nhan thdy t, —t, =2,75= (2.5+1)% =(2n +1)% = n =5 (hai thoi diém vuong

pha va véi n lasé 1€) nén v, = oX, = 2m.(—4) =8r cos.
Chon dap an A

Nhdn xét: Ta ciing lam twong tw cho truong hop hai thoi diém cing pha va ngirge
pha.

Cau 3: Mot vat dao dong diéu hoa theo phuong trinh x = 3cos(2nt —gj cm, trong

d6 x tinh bang cm, t tinh bang gidy. Gdc thoi gian da duoc chon ldc vat ¢c6 trang
thai chuyén dong nhu thé nao?

A. Pi qua Vi tri ¢6 1i d6 x = - 1,5 cm va dang chuyén dong theo chiéu dwong truc
Ox

B. Di qua vi tri ¢6 li d6 x = 1,5 cm va dang chuyén dong theo chiéu &m cua truc
Ox

C. Pi qua vi tri ¢6 1i d x = 1,5 cm va dang chuyén dong theo chiéu duong truc
Ox

D. Pi qua vi tri ¢6 1i d6 x = - 1,5¢cm va dang chuyén dong theo chiéu &m truc Ox

Huwéng din gidi :
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V= —6ncos(2n.0—g] = 3\/511 cm/s >0

Chon dap an C
Cau 4: Mot chat diém dao dong theo truc Ox cd phuong trinh dao dong la

X :5COS(10nt—gj cm. Tai thoi diém t vat ¢6 1i d6 x = 2,5 cm va dang ¢ xu

hudng tang, thi tai thoi diémt’ =t + 0,1 s vat co 1i do la:
A.5cm B.2,5cm C.—-5cm D.-25cm
Huéng dén gidi :
Cich gidi 1: Phwong phdp dai sé
Tai thoi diém t ta co:

. 10nt—g:§
5003[107&—%) =25 cos(lOnt—gj == &
lont-==-Z
6 3

Theo phuong trinh dao ddng trén ta nhan théy vat dang ¢ toa d§ duong trén truc toa
do6 va toa do dang c6 xu hudng ting nén vat chuyén dong theo chiéu am, hay v > 0.

Suy ra: v=—50nsin(10nt—gj > (0 nén chi ¢6 nghiém 107ct—g = —g thoa man

yéu ciu bai toan.
Tai thoi diém t* =t + 0,1 ta co:

X =5005(10nt‘—%) =5cos{10n(t + 0,1)—%}

=SCOS{10n(t " 0,1)—%} =SCOS(IOM—gﬂtj=500$(—§+nj=—2,5 em.

Chon dap an D
Cach gidi 2: Dung dwong tron lwong gidc
Tai thoi diém t do vat dang & vi tri x = 2,5 cm va dang c6 xu huéng ting nén vat s&
di cung voi chiéu duong cua truc toa 6. Khi do, vat quét 1 goc ¢ tam la oy:
X, 25 1 T

t = o
A 5 2 3

cosa, =
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Sau thoi gian t” =t + 0,1 vat s€ quét
thém 1 géc o nhu hinh ve.

Khido: a=wAt=10m.0,1==n

Suy ra:

Xét tam giac vubng OIM; ta co:
X, =0l =0M,.cosa,

=5.cos[—g} =—25cm.

Chon dap an D

Cau 5: Vat dao dong didu hoa véi phuong trinh x =8cos [107['[_%) cm. Quéng

dudng vat di dugc trong thoi gian 4,25 s ké tir thoi diém t = 0:

A.690,93cm. B.680,93cm  C. 690,39 cm. D. 680,39 cm.
Huéng dén gidi:
Chu ki dao dong:
7228 _2% (95,
o 10n

Theo gia thuyét: t=4,25=21T +% .

Suyra:S=S5:+9S;

Vi

S, =21T =21.4A =21.48=672 cm.
Tai thoi diém t = 0 vat dang 6 vi tri X =
4 cm, sau 21T vat sé quay lai vi tri cii.

L
N

Ta sé tinh quang duong ma vat di trong % :

S, = IH+HK =A(1—cosgj+A(1—cosg) =8(1—%j+8(1—§]=18,93 cm.

Quiéng dudng vat di dugce trong thoi gian 4,25 s ké tir thoi diém t=0:
S=S;+S,=672+ 18,93 =690,93 cm.

Chon dap an A

Vin dé 9: Dang bai toan tinh khodng thoi gian ngin nhét dé vat di tiv vi tri cé li

do x, den x;
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Phuwong phap 1: Phwong phdp dwong tron lwgng gidc (khi x co gid tri ddc biét)
Ta ding mdi lién hé gitta DDPH va CDTD déu dé tinh. Khi vat dao dong diéu
hoa tir x; dén x, thi twong tng v&i vat chuyén dong tron déu tir M dén N (chd ¥ x,
VA X 12 hinh chiéu vudng géc ciia M va N 1én truc Ox.
Thoi gian ngan nhat vat dao dong di tir x; dén x, bang thoi gian vat chuyén
dong tron déu tr M dén N
Ta vén dung:

tMN =At= & — |(P2 _(P1| |(P2 —(P1|

= T
) ® 21
_MON_ _MON .
360 2n
— Xl
cosp, = ~*
voi A va (0<¢, 9,<m)
XZ
Cosp, = —=
?, A

Ta lam theo céc budc sau:
* Buoc 1 : V& duong tron ¢ ban kinh R = A
(bién do6) va truc Ox ndm ngang

* Budc 2 : — Xéc dinh vi tri vat lic t = 0 thi

Xy =7
{vo =7?
— Xéc dinh vi tri vat IGc t (x, d3 biét)
* Bude 3 : Xac dinh goc quét Ap = ?
Ap  Ap _ Ag T

*Budc4d: t= f——

o 360° 2n
Phwong phdp 2: Ta c6 ding phwong phdp sau dé lam nhanh bai todn tric
nghigm vé dang nay.
Trong truong hop bai toan cho phuong trinh dao ddng X = ACOS(cot+(p) . Ta nhan
thdy rang thoi gian ngén nhat ma vat di tir x; dén x, chi ¢6 thé 13 thoi gian vat di
theo mot chiéu duy nhét (khong lap di lap lai hay quay vong).
Néu ta chon t = 0 tai vi trf :
+ Bién duong thi vat dao dong c6 phuong trinh X = Acos wt.
+ Bién am thi vat dao dong c6 phuong trinh X =—AC0S wt.
+ Can bang (v > 0) thi vat dao dong c6 phuong trinh X = Asinot.
+ Can bang (v > 0) thi vat dao dong c6 phuong trinh X = —Asinaot.
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Asina X ,= Acosa
(_1_\ r_zA_\ >

-
k

,|/ N |
~ 7

t= larcsinM t= larc:cosm
0 A ) A

Theo toa dp x:
+ Néu tir VTCB dén li d6 x hoac nguoc lai thi:

X T . IX
t, = L aresin 4 | 1| T arcsin | 1| ——arcsin b
0 2n A
+ Néu tir vi tri bién dén 1i do x hoac ngu(_yc lai thi:
1 | 1| X 1| 4|
t2 = arccos arccos = arccos—
() 2n 360
Theo vin toc v:
+ Néu vat giam toe tlr Vinax dén v hodc nguoc lai thi:
1 \A T \A T
t1 = —arccos|——| = —arccos = ——alCCOosS
0 V Max 18 V Max 0 V Max
+ Néu vat tang toc tir 0 dén v hodc nguoc lai thi:
1 A T A T . 1
tz = —arcsin|——| = —arcsin|——| = ——arcsin|——
® Vvax | 2T V Max 0 V Max

Theo gia toc a:
+ Néu gia tde tdng tr 0 dén a hodc ngugc lai thi:
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1 .| T . T -
tl = —arcsin = —alrcsin = ——alrcsin
® Ay | 2T Ay | 360 Appax
+ Néu gia tde giam tr amax dén a hodc nguogc lai thi:
1 a, T T
t , =—alCCos = —alCCos = ——-arlCCcos
® Ay | 27 Ay | 36 A

Luu y:
> Bam may tinh ham arcsin: Phim [SHIFT] [sin] Man hinh xuét hién:
> Bam mdy tinh ham arccos: Phim [SHIFT][cog Man hinh xuat hién;

> Khoang thoi gian ngin nhat dé vat di tir i 6 x, dén x, 1a At :

At = 1[arccos| | arccos| 1|j [arcsm| | arcsm| 1|j
) A )

» Trong 1 chukiT:
— Ving van téc (téc d6) =V nim trong doan [—Xl = Xl] (vat cach VTCB
mét khoang nho hon x;) thi khoang thoi gian 1a At=4t, .

— Vung van tdc (tbc d6) <V (khong vuot qui v) ndm ngoai doan
[—X1 = Xl] thi khoang thoi gian 1a At =4t,.

. AJ3 v
> OVitriX:T\/_ dénvitriVZ%i

. Vv 2T
— Vung toc do > ";ax thi khoang thoi gian 1a At =4t, = =3
<\ A A VMax \ 5 N - \ T
—Vung toc d9 < > thi khoang thoi gian 1a At =4t, = =3
Phwong phap 3:

. \ T .
AR AT A i A A AB |
AT o o . 2 o ia

R D D T Do o D>
| ! 1 1 h - T LD X

lien 1, R TR L
TR DL S 5 > 91 12
! DY < SO D G B ! !
: T T T :
R — Y S >

So d6 thoi gian

Trang 71



Tai liéu Luyén Thi THPT Quéc Gia 2019
Facebook: Hoc Vit Ly Véi Thay Nguyén Xudn Tri

Ngoai ra, néu vi tri x* 1a nhitng vi tri dic biét, vi du nhu _AT‘E , _AT\/E _% >
A2 A3

2 ' 2
biét n6 s& gitp chung ta giai bai toan trac nghiém rat nhanh chong va chinh xac.
Céc khoang thoi gian ngin nhat dic biét:

, ... thi ta phai ghi nhé bang phéan bd thoi gian va nhimng thoi gian dic

T 0dénx= ié iA\/E iA\/g
2 2 2 +A
trin T T T T
12 8 6 4
Tur A dén x = A A2 A3
2 2 2 0
trin T T T T
6 8 12 4
Tr—Adénx= A A2 A3
2 2 2 0
tmin T T T T
6 8 12 4
Vat 2 Ian lién tidp di qua x = + Af thi At= %.

BAI TAP VAN DUNG
Cau 1: Mot chét diém dao dong diéu hoa v6i phuong trinh X = ACOS((ot + (p) va co

chu ky T. Tinh khoang thdi gian ngan nhat ma vat di tir vi tri bién 6 li d6 x = _A

dén vi tri x = ATJE?
A2l B. 2T c. 2t p. 2T
21 21 12 24
Huwéng din gidi :
Cdch gidi 1: Sir dung mdi lién hé giita dudng tron luong giac va dao dong diéu hoa.
cosp, = —*= AL ¢, = o
1 = AT aa A 17 o
Ta cé: A Zj_ j_ 3
X, AN2 2 T
Cosp, = 2="T""="—" = =2
27 AT A T2 %=y
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Suy ra:
M’
At = ﬂ _ |(P2_(P1| _ |(P2_(P1|.T A M
0 ® 2n
2n w 51 92
St A ! A
13 4 T 12 T 5T x X >
T2 2 24 -3 O AV2
2

Chon dap an D
Lweu ¥: Cdch gidi nay rat quen thudc véi cdc em hoc sinh, nhung trong mét so
trieong hop néu dimg cach nay dé lam bai thi trdc nghiém sé lau hon vi phdi mat
thoi gian vé hinh dé tinh géc. Viy can phai biét nhitng cdch gidi khéc don gidan hon,
ngan gon hon dé di dén dap sé mét cach nhanh nhat ! Va cach nhanh nhdt 1a dung
so do phan bé thoi gian nhur cach gid 2 duwdi day.

AJ’

Cich gidi 2: Ta nhan thdy vitri x = -2 vax = 14 nhitng vi tri déc biét nén:
T T 5T
At=t +t =—+—=—.
—%%0 o—>'°‘TJz 12 8 24
4 ................................................. T .......................................................... >
T 2 T
4 .............. 4 ».4 ............ 1.2 ........ .>< ...................... }
I IR ARTRYZ AT
A 12 ) 2 2 2
—e—0 : *—>0—0— 0>
A2 .<2 . POTA
T = 0 T
T2 G T T m
48 ........ P e oo eeeeresnienns 8 ................ ’..46 .................... >gP
Chon dap an D

Cau 2: Mot vat dao dong trén truc ox voi phuong trinh x =5008(4nt—g] cm.

Khoang thoi gian ngdn nhit dé vat di tr li d0 x,=—25cm dén li do

X, =2,53 cm?
A. 1s B.Es C.ls D.Es
8 4 6 2

Huwéng din gidi :
Cich gidi 1: Sir dung moi lién h¢ giiva dao dpng diéu hoa va chuyén dong tron
déu.
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Vé duong tron tdm O, ban kinh R = A =
5 cm, ké truc Ox nam ngang va danh dau
vi tri cac diém X, =—2,5¢cm,

X, =2, 543 cm. Xéc dinh cung MM,

tuong ung nhu hinh ve. ;(
Ta can tim goc o & tim do cung M, M,
chan. Trong truong hop nay, goc o c6
thé tinh o =0, +a.,.
. 2,5 1 .
Voi sino, =—— = > = o, =— va Sina, =
o T T =
Nén: a=o,+0, =—+—=—.Viy t=
6 3 2
Chon dap an A
Cadch gidi 2: Ta dang cdc cong thirc sau
. o ( 1 . X
Neéu tir VTCB dén li d6 x hoac nguoc lai thi: t =-—arcsin u
)
T A 1e an o y AR 1 |X|
Neéu tir vi tri bi€n dén 1i d6 x hodc nguoc lai thi: t =—arccos—
O] A
-A X1 Aty o) At, X2 A
® o< >e< >0 *—>
2 arcsm| d t:larcsinM AV "
0) Q) A 2

O bai toan trén, do X, =—25cmva X, :2,5\/§ cm nam & 2 bén so véi VICB
nén thoi gian can tim gdm téng ciia 2 phan: thoi gian At, dé di tir X,=—2,5¢cm
dén VTCB va thoi gian At, dé di tr VTCB dén x, =2,5¢/3 cm.

Taco:

0 A o A o

25 1,
)

At =Atl +At2 _larcsm |X | +— ! arcsin—= |X | ! [arcsm |A| +arcsin | 2|j

8

1
=—| arcsin——
47t

+ arcsin——

|_
5

Chon dap an D
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Chii y, néu x, Va X nam cung bén voi vi tri can bang thi

At:Atz—Atl_—arcsm| d 1arcsm| 1| [arcsm'A| arcsm| 1|j
o o ®

Cich gidi 3: Nho cdc truong hop ddic biét (xem so do phan bé thoi gian)

L >
¥ 2 i
4 ............................. 4 .......................... >< ............ 12 ........ ’4 ...................... }
P R SR A A\/E W]
oo ® ® >0
ET _Lﬁ.é 0 LA
T 24 2 T T il
—< ..... » g g 512
48.5 ........ | O TN SN [ N »igP
Ta nhan thay vi tri x —_% va X :AT\E la nhitng vi tri dac biét nén
At=t +1 —T+T—T—1s
S0 AR T12 6 487
Chon dap an D

Cau 3: Vat dao dong diéu hoa c6 phuong trinh: x = Acosmt. Thoi gian ngin nhat
ke tur Iuc bat dau dao dong dén Iuc vatco li do X = —E la:

A Ls B. 15 c. s D. ~s
6 8 3 4

Huéng din gidi :
Tait=0: Xg = A, Vo= 0: Trén duodng tron ung
Vo1 vi tri M.

: A .
Tait: X =——" Trén duong tron ung vai vi tri N.

X\ M X
Vit di ngugc chiéu + quay dugc goc A
21
Ap =120° =
° 3
T
Tai t= Ae_ A(I)T——Zn T=—

o 2n 3.2n 3
Chon dap an C

Cau 4: Vat dao dong diéu hoa theo phuong trinh: X = 4cos (87:‘[—%} cm. Thoi

gian ng?in nhat vat di tir x; = —2\/§ cm theo chiéu duong dén vi tri co 1i do x;, = 2\/§
cm theo chiéu dwong 1a:
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A. is B. is C. is D. is
16 12 10 20

Huéng dén gidi :
Vit dao dong didu hoa tir x; dén x, theo chiéu
duong tuong tmg vat CDTD tir M dén N.
Trong thoi gian t vat quay dugc goc

271
Ap =120°= —.
P 3
Viy:
o) 27 3.2n 3 43 12

Chon dap an B
Cau 5: Mot chit diém dao dong diéu hda véi chu ki T véi tée do cuc dai V. Thoi
gian ngan nhat vat di tir diém ma téc d6 cua vat bang 0 dén diém ma toc do cua vat
SSRVE]
bang —v
97

Max Ia:

A D. —

T T
'8 ' 12

o| -
_i

Huwong din gidi :

Cidch gidi 1: Ta c0:

Chon dap an C
Nhdn xét: Pay la cach gidi rat hay, cho két qua rdt nhanh, ching ta can hiéu ré so
@6 phan bé thoi gian, vdn téc, gia toc dé giai nhanh nhifng bai todn nay.
Cach gidi 2:

1 Vmax $ Vmax
Van tde . I\/E l \/5 .
1 I U U 1 [l 1) T L
O F VmaX ;vmax‘/g O F Vmax\/§ F Vmax 0
2 2 2 2
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A A 5 . r 1A \ A . A . , 3 A e
Ta nhan thay v =0 ¢ vi tri bién va vat di dén vitri v= gvMax nén ta co:

\/§V

T .| o M| T g
=—arcsin|l——=—.—
2n Vu 2n 3

At = l arccos
(O]

N

VMax ax

Chon dap an C
Cau 6: Mot chat diém dao dong didu hoa véi chu ki T véi toe do cuc dai Vipey. Thoi
gian ngan nhat vat di tir diém ma toc d6 cua vat bang 0 dén diém ma toc d6 cua vat

bang ﬂvmax la:
AL B, c.t p. -
8 16 6 12

Huéng dén gidi :
Khiv,=0=x,=A
X = A—>><27

Ta c6: T yAt=
Khi v, :vaax =X, = A
2 N

4>I—|
ooI—|
ooI—I

Chon dap an A
Cau 7: Mot chét diém dao dong diéu hoa voi chu Ki T vai tée do cuc dai 13 V.
Thoi gian ngan nhat vat di tir diém ma toc do cua vat bang 0,5V« dén diém ma toc

NA

d6 cua vat bang 5 Vires la:

ALl Bl c. L p. L
24 16 6 12
Huwong din gidi :
Taco:
Khi v, = ng

Chon dap an A
Cau 8: Mot chat diém dao dong diéu hoa voi chu ki T. Khoang thoi gian trong mot
chu ki @€ vt c6 toc d6 nho hon mot nira tde do cue dai la:
T
A — B. 2—T C. I D. l
3 3 6 12

Huwéng dén gidi :
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V3 3
- A | _IT'A (I) ?A | A »
'<>' ! '<>' v
il T
12 12

Ta co:
. 1
Khiv,==v,_,
2
X:AXZ:A—\/§
LZ_)A]::I_IZI:4A]:=I
4 6 12 3

o . ) Chon dap an A
Cau 9: Mot chat diém dao dong diéu hoa vai chu ki T vai toe do cuc dai 1a amax.

Y T Y a TP S
Thoi gian ngan nhat vat di tir diém ma vat co gia toc a = ';ax den diém ma vat co

A3

lido x=——1a:
2

AL B. L c. L p. L
8 4 6 _ 2
Huwong dan gidi:
Cdch gidi 1: Ta nhan thay tai li d¢ thi gia toc a = —7aMaX va 2 vi tri nay nam vé
2 phia so véi vi tri cAn bang nén ta co:
1 .| a 1 .| a
At = At, + At, = =arcsin|—2|+ —arcsin|—:
() Ay | O Ay
1 ( . a, A ]
= —| arcsin|—=—|+arcsin
w aMax aMax

aMax \/§

T Ny |7 e T (n ﬂ:j T
=—| arcsin|——|+arcsin|———— |=—| —+— |[=—-
2n ay, 4

ax

a‘max amaX amax _ a'malx
Gla (DIZA 1 '\I/E |42 Atl L|()A Atz I2 Il JELI -I(DZA;
toc a_ N 2,13 a
2 2

Chon dap an B
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Cich gidi 2: Tai vi tri a:a""Taxth‘l x=—%.
_ T T T
Khidotaco: At=t , +t Narrairsatrd
50 22 12 6 4

Chon dap an B
Cau 10: Mot chat diém dao dong diéu hoa voi chu ki T. Khoang thoi gian trong
mot chu ki dé vat ¢6 d6 16n gia toc 16n hon mét nira gia toc cuc dai la

AT B. 2T c. T D T
3 3 6 2
Huwéng dén gidi :
Ta co:
a]_ amax = 1 X1=A—>X2:% T T T 2_|_
. 1 1, A——2>Atl=———=— = AAt=—.
Khi a2=—amaX=_(,)A:>X2=_ 4 6 3
2 2 2
Chon dap an B

Cau 11: Mot chat diém dao dong diéu hoa vai chu ki T. Khoang thoi gian trong

mot chu ki dé vat ¢6 do 16n gia toc I6n hon — gia toc cuc dai la

V2

AT B. 2L c. I D I
Huéng din gidi :
Ta co:

Khia, =a,, =X =A R
xle—»(z:—z T T T T
: a ©’A A—— L sAt=— = S AAt=—.
Khia,="2=—=X,=—F%+ 4 8 8 2

2 BT

Chon dap an D

Vin dé 10: Dang bai todn cho quing dwong S < 2A, tim khodng thoi gian nhé
nhit va lén nhat

Vat ¢ Vpax Khi qua VTCB, Vi khi qua vi tri bién nén trong cing mot quang
duong, khoang thoi gian s& dai khi vat & gan vi tri bién, khoang thoi gian s& ngin
khi di xung quanh gan VTCB.

V& quang duong bai toan cho & cac vi tri ¢ Vimax, Vmin. TU quang duong suy ra
cac vi tri dau x; va vi tri cudi x,. Sau d6 sir dung cach giai nhu dang toén 2.

BAI TAP VAN DUNG
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Cau 1: Mot vat dao dong didu hoa trén truc Ox theo phuwong trinh

X :4cos(5nt+2—;j cm. Tinh thoi gian dai nhit va ngan nhat ma vat di duoc

quing duong bang nhau va bang 4\/5 cm.

Huéng dan gidi:
Ta nhan thiy déy 1a dang bai todn nguoc lai so voi bai toan trén cho trudng hop S <
2A. Vit c6 van toc 1on nhit khi qua VTCB, nho nhat khi qua vi tri bién nén trong
cung mot khoang thoi gian quing duong di dugc cang 16n khi vat & cang gin
VTCB va cang nho khi cang gan vi tri bién. Va tir cac cong thire tinh:

* Quing dudng 1on nhit S,,,,= 2Asin 52 @
+ Quing duong nho nhét Syin=2A(1 - COSA—Z(P) )

ta thay Ap = ®AL, Spax = Smin = S = A (At tuong ung 1a tyax va tmin tng Vi Syax va

Smin) vao (1) va (2) ta duoc:
+ S = 2Asin Oty =sin Otyin :i :M ZQ
2 2 2A 24 2

:@tMin :E:tMin :2_60:103.
4 T
+ S= ZA(l—cos—m'tMa"j:cos—m't“""“X =1—i=1—ﬂ=M
2 2 2A 2.4 2
:Mzarccos ﬂ :tMM:iarCCOS 2_\/5 =7,29s.
2 2 10 2

Chii y:
> Néugap dang bai todn nay ta c6 thé dp dung ngay cong thire dudi day:

S = 2Asin% va S= ZA(]__COS(’O'tZMaxJ.

»  Tirdang bai todn nay, ching ta ciing cé thé mé rong cho bdi toan tinh
tan s6 géc ®, tan sé f hodc chu ki T.
Cau 2: Mot vat dao dong diéu hoa trén truc Ox theo phuong trinh

X =3c0s (o)t —gj cm. So sanh nhitng quang dudng bang nhau va bang 3\/§ cm thi

. T N
khoang thoi gian dai nhat la 7 s. Hay tim tan so f cua dao dong?

Huéng dén gidi:

Trang 80



Tai liéu Luyén Thi THPT Quéc Gia 2019
Facebook: Hoc Vit Ly Véi Thay Nguyén Xudn Tri

Theo bai toan trén, tir cong thuirc:

S= 2A[1-cos 2t | o5 Lt =1—i=1—£=&
2 2 2A 2.3 2
DLy =M=arccos 2-3 =f= arccos 2-43 ~35Hz.
2 2 2 Tty 2

Cau 3: Mot vat dao dong didu hoa trén truc OX. Goi tyay VA tmin 12 thoi gian dai nhat

va ngin nhat ma vat di dugc quing duong bang bién do. Ti s6 Tue 13
t

min

A. 1 B.2 C. 1 D.
2 12

Huéng dén gidi:
Cung mot quing duong A, vat di thoi gian ngin nhét (tyi) 12 xung quanh gbc toa do
va di hét thoi gian dai nhét (tya) 1a quanh bién.

Wl

Thoi gian ngén nht: Sy = 2ASIN A_Z(P , SUy ra:

A:ZASinﬂ = Ao _m =t :l.
2 2 12 24

. . .- e A(P i

Thoi gian dai nhat: S, =2A 1—0087 , SUy ra:

A Ap _m

A:2A(1—cos7j = —== =t

maX:E.Suyra: t""—ax:Z.
2 3 12

Chon dap an B

Vin dé 11: Dang bai todn tinh thoi diém vit di qua vi tri da biét x (hodc v, a, W,
W,, F) lin thir n
— Phuong trinh dao dong c6 dang: X = Acos(wt + ¢) cm.
— Phuong trinh vén téc ¢6 dang: v = -wAsin(ot + ¢) cm/s.
Phwong phap chung:
a. Khivit qua li dp x, thi :

X
Xo = Acos(ot + ¢) = cos(ot + ¢) = KO =cosh = ot + ¢ = +b + k2=

=00

L ken (s) véik e Nkhib—¢ >0 (v<0)vat qua X, theo chiéu
(O] (O]
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“b-¢

o = +@(s)vdikeN*khi—b—(p<0(V>O)V@tquaxotheo
0}

0]
chiéu duong.
Két hop véi didu kién cta bai toan ta loai bot di mot nghiém.
Luwu y : Ta cO thé dwa vao “ moi lién hé gitta DPPH va CPTP ”. Théng qua cdc
buoc sau
e Buodc 1 : V€ duong tron c6 ban kinh

R = A (bién d9) va truc Ox nim ngang.

e Bubc2:—Xéacdinh vitri vatlict=0
:’) :~' >
thi {XO '
Vo =7? v>0
Xéc dinh vi trf vat l0c t (x da biét) M, t=0
e Budc 3 : Xac dinh goc quét Ae /
= MOM'=?
T — 360°
e Budc4: :t:ﬂ: AP .
t=2>A¢ o 360°
b. Khi vt dat vin toc v, thi
Vo = -oAsin(ot + ¢) = sin(ot + @) = — Yo _ ginp
Aw
tl :M+@
ot+p=b+k2rn ® ®
= =
ot+e=(rt—b)+k2n t _n—d—(p+@
? ® ®
voike NKkni 10790 Vak e Nvkni (P00
n-b-¢>0 n-b-p<0

Lwu y:
+ Dé ra thuong cho gid tri n nho, con néu n I6n thi tim quy ludt dé suy ra
nghiém thit n.
+ C6 thé gidi bdi todn bang cdach sir dung méi lién hé giita dao dong diéu
hoa va chuyén déng tron déu.
+ Ding so do ndy c6 thé giai nhanh vé thoi gian chuyén déng, quéng
dwong di dwoc trong thoi gian At, quing dwong di téi da, téi thiéu....
+ C6 thé ap dung dwroc cho dao dong dién, dao dong dién tir.

Trang 82



Tai liéu Luyén Thi THPT Quéc Gia 2019
Facebook: Hoc Vit Ly Véi Thay Nguyén Xudn Tri

+ Khi &p dung can c6 ky ndng bién doi thoi gian d@é cho At lién hé véi
chu ky T va chii y chiing doi xirng nhau qua gaoc toa da.
BAI TAP VAN DUNG

Cau 1: Mot vat dao dong diéu hoa v6i phuong trinh X = 20¢0s [lOnt + gj cm. Xac

dinh thoi diém dau tién vat di qua vi tri 6 i d6 x = 5 cm theo chiéu nguoc chiéu
v6i chidu duong ké tir thoi diém t = 0.
Huéng din gidi :

Tac: X =20¢0s (mm + gj =5 = cos (10m +gj = 0,25 =cos(+ 0,42n).

Viv < 0 nén ta chon nghiém: 10xnt + g =0,42x + 2kxr = t=-0,008 + 0,2k; véi k

€ Z. Nghiém dwong nho nhat trong ho nghiém nay (ing véik=1)1at=10,192s.
Chon dap an A

Cau 2: Mot vat dao dong diéu hoa voi phuong trinh X = 4¢os (107(( —gj cm. Xac

dinh thoi diém gan nhét van toc cta vat bang 20x \/é cm/s va dang ting ké tir luc t
=0.

A.ls B.ls C.ls D.ls
6 7 8 9
Huéng din gidi :

Taco: v=x =—-40n sin(lOnt —gj — 40 cos [lOnt + gj — 2013 cmis.

Suy ra; COS(lOnt+gj = ? = Cos(i%). Vi v dang tdng nén:

10mt+ T =" 4okn = t=— £ +0,2k
6 6 30

Véi k € Z. Nghiém dwong nhé nhét trong ho nghiém nay 1a t = % s, ung voi k= 1.

Chon dap an A
Cau 3 (PH khéi A, 2011): Mot chat diém dao dong diéu hoa theo phuong trinh x =

4C052—;t (x tinh bing cm; t tinh bang s). K& tir t = 0, chat diém di qua vi tri ¢ li

dd6 x =—2 cm lan tha 2011 tai thoi diém ?
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A. 3015s. B. 6030 s. C.3016s D. 6031 s.
Huéng dén gidi :
Céach giai 1: Tu phuong trinh x = 4c052—;t ta nhan thiy lict =0, Xo= 4 cm, Vo=
0. Vatqua x =— 2 la qua M, va M,. Vat quay 1 vong qua x =— 2 1a 2 lan, qua lan

thir 2011 thi phai quay 1005 vong roi di tir Mo dén M;.
Khi do, géc quét:

My
Ap = 100527 + 2% — 6032 R A0
33 A N\ x
60321 o A
5 Ap _ 3 w
e N

3

Chon dap an C
Céach giai 2: Tac6: T=3s.
Thoi diém vat di qua vi tr c6 1i do x = — 2cm = —% lan thtt 2011 chinh 1a
khoang thoi gian ké tir luc bat dau dao dong dén khi qua vi tri c6 1i ¢ x = — 2cm lan
tha 2011.

Tai tg = 0 ta 6 Xo = Acose = 4cos0 = 4 — vat ¢ vi tri bién duong sau do vat di
vé phia bién am, trudce khi dén bién am, 1an thir nhat vat di qua vi tri co li d0 x = —

2cm theo chiéu am (t= %), lan tht hai vat qua vi tri x = — 2 c¢m theo chiéu duong,

lan thtr ba qua vi tri ¢6 li d6 x =— 2cm theo chiéu am.
Vay cu lan 1é vat qua vi tri c6 li d§ x = - 2cm theo chiéu am. Cr 1 T vat di qua li
dd x=—2cm2 lan. Nén 2011 1an = 2010 lan + 1 1an = 1005T + t;

Vay thoi gian chuyén dong ctia vat1a : ty = teo + toy = T + % = % = 1005T +
g = 1005.3+ 1 =3016s.
oo .
Linti2011 -4 .91 O 4 X
@ v L *—>

Chon dap an C

Céch giai 3: Giai phuong trinh lugng giac x = 40082—;t . Theo dé bai ta co:

Trang 84



Tai liéu Luyén Thi THPT Quéc Gia 2019
Facebook: Hoc Vit Ly Véi Thay Nguyén Xudn Tri

2 21
) 5 ! —t ==+ m2n
4cos—nt=—2®cos—nt=——© 3 3
3 3 2 2,  2n
—t =4+ n2n
3 3
t=1+3m chov<O0 *)
t=-1+3n chov>0

Tir (*) ta nhan thay:
+ Lan thir 1 tng v6i m = 0.
+ Lanthr 2 ing v6in = 1.
+ Lan thir 3 ing véi m = 1.
+ Lan thir 2011 tng v6i m = 1005.
Khi d6, taco: t=1+3m=1+3.1005=3016s.
Chon dap an C

Céch gidi 4:
Ta nhan thay vat di qua vi tri ¢6 li @6 x = - 2 cm 1an tha 2011 (n = 2011) nén n 1¢é,
Khidotaco: t, = t, + 11T

Voit, = % = % s 1a khoang thoi gian vat di tir vi tri can bang dén vi tri x = - 2 lan
thir nhat.
ViY: by = 5 + 218230165

Chon dap an C
Chay: Dang bai todn tinh thoi diém vat di qua vi tri da biét x (hoac v, a, Wy, Wy,
F) lan thit n ta cé thé tinh theo cdc cong thirc sau:

n-1 £ v 7 r. \ ; v Ay e e
T néu n la lé. Voi t, la khoang thoi gian vat di tir vi tri

> t,=1t +

n

cdn bang deén vi tri x lan thu nhat.

n-—2

> ot=t,+ T néu n la chan. Véi t, la khoang thoi gian vat di tir vi

tri can bang den vi tri x ldan thir hai.

Cau 4: Mot chat diém dao dong diéu hoa theo phuong trinh x = 6sin (Snt + gj (x

tinh bang cmy; t tinh bang s). K& tir t = 0, chat diém di qua vi tri c6 li d6 x = 3 cm lan
thir 2018 tai thoi diém
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. 24203 B. 24203 c 24201 D 24201

A =77 g, iy iinhduly N ity
60 50 60 50
Huéng dén gidi :
Ta nhan thiy vat di qua vi tri ¢6 li @0 x = 3 cm lan thir 2018, véi n = 2018 1a s6
chan nén tos =1, + &Z_ZIT

V6i t, 1a khoang thoi gian vat di tir vi tri can bang dén vi tri x = 3 cm lan thw hai,
T, T, T_1
+ — + =

tz = — — - =
4 8 12 24
Viy: t,, = % T4 20182 -2 _ 2422403 o 2422403_ é_n _ 2462003 \
7T

Chon dap an A

o . L . 42
Cau 5: Mot vat dao dong voi phuong trinh X = 4€0S (27[‘[ —Ej cm. Thoi diém vat

c6 toe d6 4m+/3 cm/s 1an thir 2020 ké tir luc dao dong 1a:

A 12071 g 6036 c 12072 D, 6059
12 12 12 12
Huéng dén gidi :

O bai nay trong mét chu ky c6 4 1an vat co toc do 4n V3 cmis.
Khi t=0vat 6 My Xo=2+/3 ¢m, vp>> 0. Ta cé:

V=X =-8n sin(2nt—%j=i 4\/§

= sin(Zm—Ejzi ﬁ
6 2 -4
Trong mot chu ki 4 lan vat co toc do
4n+J3 em/s & cac vi tri My 2.,
Lan thi 2020 = 505.4 vat & My

t020 :505T_tM4M0 voi T=1s.

T
Goc M,OM, =30° =t =—
4™V0 12
Thoi diém vat co tde d6 4m~/3 cm/s 14n thir 2020 ké tir lic dao dong la:
T 6059
thy =505T——=——5
2020 12 12
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Chon dap an D
Cau 6 (PH Khoi A — Al, 2012): Mot chat diém dao dong diéu hoa véi chu ki T.
Goi Vi 12 tc d6 trung binh cia chit diém trong mot chu ki, v 1a tdc do tuc thoi cua

£, 4:4 A . . o \ T N
chat diém. Trong mot chu ki, khoang thoi gianma v = —Vv, la:

AT B. 2T c.l D. L
6 3 3 2
Huéng dén gidi :
Van tdc trung binh trong mot chu Ki 1a:
2V
Vo= AAF=4A2 = Elmax
2n T
2v %
Ma vy, = & Eimac o Tmecgono g véi li
4 4 7 2

do: A g<A

2 2

Viay gbéc quay trong mot chu ki ma khoang thoi gian

vz%vtb la:
2n 2n  4n 2T
ot= —t=21- —= — =>t= —.
T 3 3 3

Chon dap an B
Cau 7: Mot vat dao dong di:éu hoa v&i phuong trinh x = 8cos2nt cm. Thoi diém
thtr nhat vat di qua vi tri can bang la:

A. 1s B. 1s C. 1s D. is
4 8 6 10
Huwéng din gidi :

T 1 k
Céach giai 1: Vatqua VICB: x=0= 2nt = > +kn = t:Z+§ k eN.

Thoi diém thir nhat tng véik=0= t = Zs :

Cach gidi 2: Dung mbi lién hé giita dao dong
diéu hoa va chuyén dong tron déu. Vat di qua
VTCB, tng voi vat chuyén dong tron déu qua
Ml hOf;lC Mz.

Vi ¢ = 0, vat xudt phat tir My nén thoi diém
thir nhat vat qua VTCB tng véi vt qua M.
Khi d6 ban kinh quét goc:
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Ap= = =t s
= —={=—=-—5,
°72
Chon dap an A
A A . L .
Cau 8: Mot vat dao dong diéu hoa v6i phuong trinh X = 4C0S (47tt + Ej cm. Thoi

diém thir 3 vat qua vi tri x = 2cm theo chiéu duong.

A. gS B. E-S C. §S D. 18
8 8 6 10
Huéng dén gidi :

Cach gidi 1:
x:4cos(4nt+£j=2
o |x=2 6 T x
Ta co: y 0:> :4nt+€:—§+k2n
>
V= —16nsin(4nt + gj >0

= t:—%+g k e N". Thoi diém thtr 3 tmg véi k=3 = t:%ls.

Cach gidi 2: Dung mdi lién hé giita dao dong
diéu hoa va chuyén dong tron déu.Vat qua x =2
theo chiéu duong 1a qua M,. Qua M, lan tht 3
g voi vat quay duoc 2 vong (qua 2 1an) va lan
cudi cung di tir My dén M.

. ) 3
GOC quét : Ap =2.2m + 77[ o 11

® 8

M,
Chon dap an B

Cau 9: Mot vat dao dong diéu hoa voi phuong trinh X = 4¢0S (47?[ + %j cm. Thoi

diém tht 2018 vat qua vi tri x = 2 cm.

iy 12097 s B 12061S c. 24157 s D. 24347 s
24 24 24 24
Huwéng din gidi :
Céach giai 1
T T 1 k
47[t+—:§+k27[ t:ﬂ‘i‘a,kEN
Tac6:X=2= =

dt+E =T 1o t=—E+5,keN*
6 3 8 2
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Vit qua lan thir 2018 (1¢) g v6i nghiém trén
2017-1

k= =1008
= t=2 1504 =120
24 24 X

Céch giai 2: >

Vat qua x = 2 la qua M; va M,. Vit quay 1
vong (1 chu ky) qua x =2 1a 2 lan.

Qua lan thir 2018 thi phai quay 1008 vong
roi di tir My dén M.

Géc quét :
Ap=100821+ %= = 2 _ 504, L 12097

6 o 24 24
Chon dap an A

~ .3 . T . 42
Cau 10: Mot vat dao dong dicu hoa vdi X = BCOS(ZTE‘E—EJ cm. Thoi diém the

2018 vat qua vi tri c6 v = - 8t cm/s.
A.1008,5s B. 1005 s C.1012s 4 D. 1005,5s
Huwong dan gidi :

Céch gidi 1: Tacd v=-16sin (Znt —%j =—-8n

2nt—£=£+k2n t=1+k
6 6 6

= = keN

2t—£=5—n+k2 t:1+k
6 6 2

Thoi diém tha 2018 ung v6i nghiém dudi
k _g—l 1008 =t = 1008+%-1008 5s.
Céch giai 2:

Taco x=,|A* - (—) = +4/3 cm.

Viv <0 nén vat qua M; va Mz, Qua lan thir 2018
thi phai quay 1008 vong 161 di tr My dén Ma.
Goc quét Ap = 1008.2t + 1 = t = 1008,5 s.

. Chon dap an A
Cau 11: Mot vat nho thuc hién dao dong diéu hoa theo phuong

trinh X =5co0s (47:t - g) cm. Tim thoi diém:
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a. Vit qua toa do x*= —2,5\/§ cm lan thir 2017.
b.Vat qua toa do X*= —2,5\/5 cm theo chiéu duong lan thir 2018.
Huéng dén gidi :
a. Vit qua toa do X*=—-2,542 cm 1an tha 2019.
- ] 2017-1 e s \ e
Vi2017 lasolénéntaco: t,,, =1, + TT . Vi t; la khoang thoi gian tor vi

tri ban diu dén toa do X* =—2,52 cm 1an tht nhét.

(159 1) )
¢ o .O 2 5._J ”
_5 _215\/E , 5
N T T T 7T *—
Theohinhvétaco: t,=—+—+—=—.
6 4 6 12
Vit = M +1008T = 12103T _ 12103 s

12 12 24

b. vat qua X*=—2,5v2 cm theo chiéu dwong 1an thir 2018
Ta co: t,y, =1, +(2018—1)T vsi t, 1a khoang thoi gian tir vi tri ban dau dén
toa do X*= —2,542 cm vat dang chuyén dong theo chiéu duong 1an thir nhit.

(tn 1)

_5.—>.2 52 % 2:5._J.5 )é
' o—>
Theo hinh vé taco t; :£+£+%:%.
Vay thus =%+2017T=%71T=%713.

Vin dé 12: Dang bai todn tim so lan vit di qua vi tri di biét x (hodc v, a, W, W,,
F) tir thoi diém t, dén t,.

* (Giai phuong trinh lugng giac dugc cac nghiém

* Tty <t<t, = Pham vi gia tri ctia (Vi k € Z)

* Tong s6 gia tri cua k chinh 13 s6 lan vat di qua vi tri do.
Luu y: + C6 thé giai bai toan bang cach str dung mdi lién hé gitra dao dong didu
hoa va chuyén dong tron déu.
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+ Trong mdi chu ky (mdi dao dong) vat qua mdi vi tri bién 1 lan con cac
vi trf khac 2 lan.

BAI TAP VAN DUNG
A ) . T
Cau 1: Vat dao dong diéu hoa vdi phuong trinh : X = 6C0S (571’[ + Ej cm (1).

a. Trong khoang thoi gian 2,5 s vat qua vi tri x = 3 cm mdy lan.
b. Trong khoang thoi gian 2 s vat qua vi tri x =4 cm theo chiéu duong may lan.
¢. Trong khoang thoi gian 2,5 s vat qua vi tri can bang theo chiéu duong may lan.
d. Trong khoang thoi gian 2 s vat qua vi tri c4n bang méy lan.

Huwéng din gidi :

- A X A s \ " L A % o oes
Trudc ti€n ta bicu dien pt (1) trén vong tron, véi @ = E rad. Vat xuat phat tir M,

theo chiéu am.
a. Trong khoang thoi gian At =2,5s

N P

T
=>g6c quét Ap = At.o =2,551=12,51=6.2n + E

z

+
(<2}

Tir vong tron ta thay:

Trong mot chu ky véat qua x = 3cm duoc 2 lan tai

P(chiéu am) Va Q(chiéu duong ) .
Trong A, =6.21; 6 chu ky vat qua x =3cm dugc 6.2 =12 lan

. T . A A 1A .
Con lai A, = E tr M —N vat qua x = 3cm mdt lan tai

P(chiéu am)-

Vay: Trong khoang thoi gian At = 2,5s vat qua x =3cm ¢
duoc 13 lan.

b. Trong khoang thoi gian At=2 s

=>goc quét Ap = At.wo =2.51=10n=5.2n

Vit thyc hién dugc 5 chu ky (quay dugc 5 vong)

Tir vong tron ta thay:

Trong mdt chu ky vat qua vi tri x =+4cm theo chiéu duong dugc mot lan, tai N
Vay : trong 5 chu ky thi vat qua vi tri x =4cm theo chiéu dwong dugc 5 lan

c. Trong khoang thoi gian At = 2,5s

+6

&

T
=>goc quét Ap = At.wo =2,5.51=12,5t1=6.2n + E P
Tir vong tron ta thay: . . " M
Trong mdt chu ky vat qua vi tri can bang theo chiéu el
duong 1 1an tai N. . 6 +6
Trong A@; = 6.27 ; 6 chu ky vat qua vi tri can bang

theo chiéu duong 6 1an tai N. Q
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T . 3 N
Con lai Ag, = E tr M —P vat qua khong qua vi tri can bang theo chiéu duong lan

nao. Vay trong khoang thoi gian At = 2,5s vat qua vi tri can bang theo chiéu duong
6 lan.

d. Trong khoang thoi gian At=2s

=>gb6c quét Ap = At.o=2.5t=10n=52n

Vit thyc hién dugc 5 chu ky (quay dugc 5 vong)

Tir vong tron ta thay:

Trong mot chu ky vat qua vi tri vi tri can br:ing 2 lan tai P (chitu am ) V& Q(chidu duong )-

Viy trong khoang thoi gian At =2s vat qua vi tri vi tri can bang 10 lan.

Cau 2 (PH khbi A, 2008): Mot chat diém dao dong diéu hoa theo phwong trinh

X =3sin (57& + Ej (x tinh bang cm va t tinh bang gidy). Trong mot gidy dau tién

tir thoi diém t = 0, chét diém di qua vi tri c6 i d6 x = + 1 cm.
A. 7 lan. B. 6 lan. C. 4 lan. D. 5 lan.
Huéng dén gidi :
Theo gia thuyét ta co:

x=3sin| 5nt+ = |=1 = sin|5nt+= =l
6 6/) 3

t=-0,01+0,4k

5t +~ =0 11w+ k27
6 j—
[t=0,14+0,4n

5nt+g=0,89n+n2n

Tir yéu cau bai toan ta chi ¢6 thé nhan: |:ﬁ zjdi ) (vi 0<t<1)

Nhu vay, ¢ ca 5 1an chat diém di qua vi tri co li 6 x =+ 1 cm.

Chon dap an D
Cau 3 (Chuyén Nguy&n Hué lan 1 — 2015): M6t chét diém co khdi lwong m = 400
g dao dong diéu hoa trén dudng kinh cua mot dudng tron. Cho biét vi tri ciia chat
diém trén dudng kinh ciing 1a hinh chiéu cua diém chuyén dong tron déu trén duong
tron tdm O, ban kinh 15c¢m va gia toc huéng tim cua né bang 9,6 m/s>. Khi di qua
tam diém giira ctia ban kinh duong tron thi dong ning clia vat bang

A. 288mJ. B. 576mJ. C. 0,216J. D. 0,072J.
Huwéng din gidi:

< A ’ . X , A a 9, 6
Biéu thirc gia tbc hudng taim: a =’r=> o’ =—= 015
r ,

Khi di qua diém gitra thi x = 7,5cm = 0,075m.
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C6 dong nang clia vat: W, =W-W, = % mo’ (A”-x*)=0,216J.
Chon dap an C

A L, ae 2 ) T
Cau 4: Mot chat diém dao dong dieu hoa theo phuong trinh X = GCOS(ZTEt —§j
(x tinh bing cm va t tinh bing gidy). Tir thoi diém t, :% s dén thoi diém

A, a:A . Y Y V
t, =15s, chat diém di qua vi tri c6 van toc v :%.

A. 7 lan. B. 5 lan. C. 4 lan. D. 6 lan.
Huéng din gidi :
E B 21 B

Taco: T= i
o 2n

1s.

Chét diém di qua vi tri c6 vén toc: v = "% _ 6—5“ ~ 6 cms.

6 M o M6

—

*
-3 3 33
Theo hinh v€, nhan théy co 2 vi tri M; va M, vat ¢6 van tdc v = 6m cm/s. Suy ra, tu

»

thoi diém tl:é s dén thoi diém t,=15s, chit diém di qua vi tri co van

£ \Y Ly 2 X
tocv = M tat ca 5 lan.

Chon dap an B
Chu y: Trén ddy la 2 bai toan tim 6 lan vt di qua vi tri da biét x (hoac v, a, W,
W,, F) tir thoi diém ty dén t,. Ta sé di gidi bai todn cho S va tim thoi gian t nhuw vi dy
dudi day.

1 . 3
Cau 5: M6t chat diém dao dong diéu hoa theo phuong trinh X =8C0S (47& —an

(x tinh bang cm va t tinh bang gidy). Tinh thoi gian ma vat di dwoc quing dudng
S=4+43 cm ké tir lic dao dong ?
Huwéng din gidi :
2n _2n

Taco: T=—-=—""=0,5s.
o 4r
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X = 8cos(4n —3?) 8003(—%“)=—4\/§

Tai thoi diém t = 0: 3 3
v =-327sin [47& —T"j —327sin (_Tj >0

-8 & — 8 R
N O 43

Suy ra, ban dau vat vat qua vj tri X,=— 4\/5 theo chiéu duong v,>0.

Mt khéc: S=4+44/3 = % N ATJg . Tuong tmg véi khodng thdt giafhwat di tir vi tri
TT_ 1

__4J§cmdenV1tr1 X, = 4\/5 cm. Khi d6: t, 4B 2 12 24

S.

Vin dé 13: Dang cdc bai todn lién quan dén thé ning, dpng ning va co ning
trong dao dpng diéu hoa

1. Coniang: W=W, +W, = %mm = %kA2
= 1 2 1 2A2,:..2 s 2
Voi W, = Emv = Emco Asin® (ot + @) = Wsin® (ot + @)

W, = %mmzxz = %mmzAzcosz((ot +¢) = Weos? (ot + @)

Chay: + Timx hodcvkhi W, = nW, ta lam nhu sau:

. Toad(}x:lkAZZ(n+l)lsz = X=% A
2 2 n+1
. Vantécv:
+ 2 + 2
lkA2=n 1.mv =0 1.% = V= +mA4/ n
2 n 2 n o n+1
+ Tim x hodc v khi W, = n W, ta lam nhu sau:
+
e Toaddx: 1kAZZn—:leX2 = X=xA n
2 n n+1
. V;fmtécv:
mv’ kv? 0A

%kAZ:(n+1). KAZ=(n+1). Y = v=s
()]

Jn+1
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+ Tach W,=W-W = %k(Az ~ x2), biéu thirc nay s& gitp tinh

nhanh dong nang cua vt khi di qua i 46 x bat ki nao do.
2. Dao dong diéu hoa c6 tan sd goc 1a o, tan so f, chu ky T. Thi dong ning va thé

ning bién thién vai tan s6 goc 2w, tan s6 2f, chu ky % . Pong ning va thé ning bién
thién cling bién do, ciing tan s6 nhung ngugc pha nhau.
3. Pong ning va thé ning trung binh trong thoi gian ng (ne N, T 1a chu ky dao
dong) la: W lm(ozAz.
2 4

4.Véi: x = Acoswmt : Mot sb gia trj ddc biét cuax, v, a, W, va W, nhu sau:

t 0| T T T T i 3T ST T
12 8 6 4 3 8 12 2
T I T . N I B
T 6 4 3 2 3 4 6
Lido A3 | AV2 A A | A2 AS3
A 2 2 2 0 2 2 | Ty | A
Van 2 \3 3 2 1
; ——0A _N& T nA _NY _-
tée 0 2coA 5 OA | oA 20)A —700A 0A 0
Gia B, 2 1 1 2 N
g ——o'A | N2 A =2 =2 2 3
tde | —aa| 2 20N ROA ] g | J9A TCOZA 7(02A o’A
Thé | L . L8] 1,000 1, 51 1,11 .11 3] ka?
kA SKAL S| ZKAZZ | ZKA? = ZkAZ= | SKALS | Zppa? O KA
nang | 2 |2 Y12 2|27 4l 0 |2 42 21274
Bﬁng EkAZ 1 lkAZ 1 1 2 3 lmmzAQ 1 2 3 1 , 1 1 1
: : . ZKAZZ ZkA* = | kA S | ZkAZZ
nang | O 242209 1|’ 2 412 23 41 0
SO | Wil W=3W] W=W, [ w,=3W| W,..| W,=3w | W,=wW,[ w=3w, | w,
sanh
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- Khi xét mdi lién hé giira dao dong diéu hoa va chuyén dong tron déu ta thay dao
dong diéu hoa theo chiéu dwong tng véi goc pha am (nira dudong tron lugng gidc
phia dudi), va dao dong theo chiéu 4m tng véi goc pha duong (nira dudng tron
luong giac phia trén).

Khiot+¢>0thiv<0

Khiot+¢<0thiv>0
- Xét diu riéng goc pha ban dau ¢ cho ta két qua chiéu dao dong tai thoi diém chon
mdc thoi gian.

Khip>0thiv<0

Khi ¢ <0thiv>0

BAI TAP VAN DUNG

Cau 1 (PH khdi A, 2009): Mot vat dao dong diéu hoa theo mot truc ¢d dinh (mdc
thé nang & vi tri can bang) thi
A. dong nang cua vt cuc dai khi gia tdc cua vat co do 16n cuc dai.
B. khi vat di tir vi tri can bﬁng ra bién, van téc va gia tdc cta vat ludn cung dau.
C. khi & vi tri can bang, thé ning cta vat bang co nang.
D. thé nang cua vat cyc dai khi vat ¢ vi tri bién.
Huéng din gidi:
Thé nang cua vat cuc dai thi vat ¢ vi tri bién hay X, = A.
Chon dap an D

Cau 2: Mot vat nho dao dong diéu hoa theo phuong trinh x =10 cos(4nt —g) cm.

Xac dinh vi tri va van tc cua vat khi dong ning bang 3 1an thé ning.

Huwéng din gidi:

Van dung cong thire tim x hodc v khi W, = nW,:
+
Toadd x : lkAz—n 11kX2 = X=xA n (1)
2 n n+1
Van tdc v:
2 2

Lat=n+ )™ o kal=+n L o v=2 P2
2 ® Jn+1

Thay s6 vao (1) va (2) tng v6i n = 3, ta dugc:

+ Lido: X = +AJ 1 _10‘/ —+5\/_ cm.
n

+ Vantbe: V= =+ 410 =+ 51 cm/s.

_Jn+1 J3+1
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Cau 3 (PH khéi A — Al, 2012): Hai chat diém M va N c6 cung khdi lugng, dao
dong dicu hoa cung tan sé doc theo hai dudng thang song song ké nhau va song
song voi truc toa do Ox. Vi tri cAn bang ciia M va cua N déu ¢ trén mot duong
thang qua goc toa do va vudng goc voi Ox. Bién do ciia M 1a 6 cm, ciia N 1a 8 cm.
Trong qua trinh dao dong, khoang cach 16n nhét giita M va N theo phuong Ox 1a 10
cm. Mbc thé ning tai vi tri can bang. O thoi diém ma M c6 dong ning bang thé
nang, ti s6 dong nang cia M va dong ning cta N 1a

Al B2 c . p. 2,
3 4 16 9
Huéng din gidi :

Cach gidi 1: Bién d6 cia M 14 6 cm, ciia N
Ia 8 cm. Trong qué trinh dao dong, khoang
cach 16n nhét gitra M va N theo phuong Ox
1a 10 cm, ma: 6° + 8% = 10°; suy ra hai dao
dong vudng pha nhau.

O thoi diém ma M c6 dong ning bing thé

A
nang thi X = iﬁ.

Khi d6, dong nang cua vat khi di qua i do

1 2 2
“k(AZ2-x3) 6 -(%=)
Xzi% duoc tinh theo biéu thirc: VV\\?M = i ( : M): \{? :%.
2 o2 2 2
dN Ek(AZ_XN) 8 —(ﬁ)
Chon dap an C
Cach gidai 2:

Khoang cach giita hai chat diém M, N:
Ay =X —XN|=|6C03(wt+(pM)—800s(mt+(pN)|
=|6cos(mt+(pM)+8cos(o)t+(pN +7t)| = |Acos(mt+(p)|

2 2
— Xy Va X, vuong pha, do do [);\_Mj +(X_Nj =1.

1

2
S Tha A . 1
Mit khac: W, =W, = X, :J_rT;,dodo (_j ZE:XN =4+ N
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2
6
Khido Wou _ Vi AT =X - \N2) _ (7 _9

W, V& Ax, (A} g (8y 16
A? - (ﬁ)

Chon dap an C
Cau 4 (CP khéi A, 2010): Mot vat dao dong déu hoa doc theo truc Ox. Méc thé
nang & vi tri can béng. O thoi diém d6 16n vén tdc cia vat b:lfmg 50% van tdc cuc dai
thi ti s6 gitra dong ning va co ning cua vt la

A § B. 1 C. ﬂ D. l
4 4 3
Huéng din gidi:
Tacc'):v:lvmaxva We = %mVZ:%WQ\Mzgwc}%:l
2 W=W, +W, ‘- N7 4
Chon dap an B

Cau 5 (PH Khéi A — A1, 2013): Mot vat nho khéi lugng 100g dao dong didu hoa
v6i chu ki 0,2 s va co nang 1a 0,18 J (mdc thé ning tai vi tri can bang). Lay
n* =10. Tai li do 342 cm, ti s6 dong nang va thé nang la
A3 B. 4 C.2 D.1
Huéng din gidi:

2
Cich gidi I: Ta c6: ® =T” —107.

M’ A?
Coning W="22 S A-006m=6cm.
oW, W-wW, A*-X°
Tiso: — = = — =1.
W, W, X
Chon dap an D
Cich gidi 2: Ta cé:
1 5., A
W=mon?A?=A=0,06m=6cm = x =32 cm=——.
2 2
wW
Ma tai vi tri nay thi —% =1,
Wt
Chon dap an D
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Cau 6: Mot vat dao dong diéu hoa véi phuong trinh X = 8C05(nt —%j cm. Thoi

diém thir 2014 vat qua vi tri c6 dong ning bang 3 lan thé nang?

Huéng din gidi :
Cich gidi 1:
. 1
Taco: Wy =3W, = sin’ tt—2 | =3cos?| mt—= | < cos| 2nt—= |=—=
4 4 2 2
2m—g:2§+k2n t=é+k
2= & (keN")
i 2n 1
2nt——=——+Kk27 t=——+k
2 3 12
Qua lan tht 2014 Gng voi nghiém dudi

k=1007 = tZ@S.
12

Cach gidi 2:

Taco: Wy=3W, = \M:%W:}X:i%

Suy ra c6 4 vi tri trén duong tron M;, M, Ms,
M,. Qua lan thir 2014 thi phai quay 503 vong
(mdi vong qua 4 1an) roi di tir My dén M.

Goc queét:

Ap=5032m+m—| E— | 210067+ 1%
3 4 12

Suyra: t =22 Z 1006+ L = 12083
® 12 12

A A . T
Cau 7: Mot vat dao dong di€u hoa voi phuong trinh X =ACOS(4TE‘[+6)cm.

Thoi diém chit diém di qua vi tri c6 dong ning bang thé ning 1an 2014 va 2015 lan
lwot 1a bao nhiéu?

12079 12085 12073 12079
Al :TS; Looss :TS B.t, :WS; Looss :—48 S
12084 12090 12085 12079
Colyy = TS; Loos = Ts D.ty, = TS; o5 :—48 S
Huéng dén gidi:

Cidch gidi 1: Cach giai theo vong tron:

Trang 99



Tai liéu Luyén Thi THPT Quéc Gia 2019
Facebook: Hoc Vit Ly Véi Thay Nguyén Xudn Tri

A3

+ Tai t = 0 thi Xo = 2 tuwong tng Véi
vV, <0
diém M, trén vong tron. (voi T = 0,5s)

+Khi W, =W, thi
W =W S Liazolie
W=W, + W =2W, [~ 2 2

A2

= X= +—

Do c6 2 toa do nén trong mot chu ky s& c6 4 lan dong nang bang thé nang. Vi vay &
phuong phap giai vong tron ta s& tach s6 lan dé bai thanh s lién k&, nho hon no
nhung chia hét cho 4 (boi ciia 4) véi muc dich tim sb chu ky dao dong dau tién va
luong du con lai rdi tim nét khoang thoi gian twong tng.

Cu thé ta lam nhu sau:
+ Pdi véi 1an thir 2014 ta viét tach thanh 2012 (vi 2012 1a sé chia hét cho 4, lién ké
va nho hon 2014) dé thoi diém dong ning bang thé nang 1an thir 2014 dugc tinh 1a

{0 = 20412T+t2, trong do6 t, 1a khoang thoi gian dé dich chuyén trén cung

MoM..
T T 7
Taco:t, =t =< t—=
Moo 68 24
Viy: by, = 2012T+7T 12079T 12079

4 24 24 48

+ Poi véi 1an thie 2015 thi ta lai viét tach thanh 2012 + 3 dé thoi diém dong ning

. . . 2012
bang thé nang lan thir 2015 dugc tinh la t,y,; = A —— T +1t,, trong d6 t; 14 khoang

thoi gian dé dich chuyén trén cung MoMaoss).

T T T 13
Taco t, =t —t—=—
acCo U3 =ty sm, (2015 = 6 18 o1
Nént,,. 2012 T ET _ 12085T _ 12085 s
4 24 24 48
Cach gidi 2: Cach giai theo cong thure tinh nhanh:
W, =W
Vitiodo:  © :>lkA2=21kx2:>x=iA—‘/§.
W=W, +W, =2W, 2 2 2
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Do 2 vi tri nay d6i ximg nhau qua VTCB nén ta c6 thé quan niém bai toan nay 1a
N ‘ . N AV2
tim thoi diém lan thir 2014 va 2015 vat cach VTCB mét khoang L = —— .

2
2014
+ Doi véi lan thir 2014 thi : TT 503T du 2 néntaco:t,,, =t, +503T

Theo hinh vé thi:
A (lan 1)
(1an 2)
A A2 0 AZ AB A
2 2 2
(14n 3) (1an 4)
6 8 24 24 24 48
Re - re 1A , N 2015 R y
+ Poi véi lan thw 2015 thi: T = 503T du 3 nén ta co: t2015 — t3 +503T
D¢ dang ¢6 t, = LI ET =ty = 1—3T+503T _12085T _ 120853_
6 4 8 24 24 24 48
Chon dap an A

Cau 8 (Chuyén Thang Long lan 1 - 2015): Mot chét diém dao dong diéu hoa trén
truc Ox. Biét rang trong qua trinh khao sat chat diém chua d6i chiéu chuyén dong.
Khi vira roi khoi vi tri can bang mot doan s thi dong ning cta chat diém 1a 13,95mJ.
Di tiép mot doan s nita thi dong ning cia chat diém chi con 12,60mJ. Néu chét
diém di thém mot doan s nita thi dong nang ctia n6 khi d6 1a:

A.10,35mJ B. 13,95mJ C.14,4mJ D. 12,3mJ

Huwong din gidi:
Vi vat chua d6i chidu chuyén dong trong khi khao sat nén thé nang cia vat khi

vat di dugc quing duong S, 28, 3S lan luot la: %ksz, %.4ksz, %.9ks2 .

bong nang cua vat:
1

1 k(A2 —82) —=13,95m) | =KkA? =14,4m]
W, =W-W, = i = i
> k(A2 —482) —12.6mJ > kS? = 0,45mJ

Khi di thém 1 doan S nita thi W, = % k(A?-95%)=10,35mJ.

Chon dap an A
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Vin dé 14: Dang bai todn lién quan dén thoi diém va so lan hai vit gdp nhau, hai
vit caich nhau mjt khodng d cho truéc
| . Hai vit dao dong di€éu hoa cung tan so6 (khac bién dj)

a. Cach nhé nhanh s6 1in hai vat gip nhau ciia 2 vat dao dong diéu hoa c6
cling tan s6 géc nhung khong ciing bién do.

Hai vat phai cung vi tri can bang O, biéu M
dién bang hai dudng tron dong tam (hinh
v&). Khi gip nhau thi hinh chiéu cia
chung trén truc hoanh trung nhau.

Phéan ching minh dudi day s& cho thiy:
Chung gip nhau hai lan lién tiép cach
nhau. Gia sir 1an gip nhau ban dau hai

chat diém & vi tri M, N. Do ching chuyén
dong nguoc chidu nhau, nén gia st M
chuyén dong nguoc chidu kim dong ho, con N chuyén dong theo chiéu kim ddng
ho.
Nhin xét:

+ Lac dau MN & bén phai va vudng goc voi truc hoanh ( hinh chiéu cia chung
trén truc hoanh trung nhau).

+ Do M,N chuyén dong nguoc chiéu nhau nén ching gap nhau & bén trai duong
tron.

+ Khi gip nhau tai vi tri méi M’ va N’ thi M’N” van phai vudng goc véi truc
hoanh.

+ Nhén thiy tam gidc OMN va OM’N bang nhau, va chung hoan toan déi xtng
qua truc tung.

+ Vay thoi gian dé chiung gip nhau lan 1 13 % .
* Cong thirc tinh $é lin hai vit gdp nhau:

Goi thoi gian dé bai cho la t, % =i. SO lan ching gip nhau sau thoi gian t:

14 3 R
n= ‘7 bang phan nguyén cua t chia ntra chu Kki.
|

Chl y: Xem ldc t = 0 chiing c6 ciing vi tri hay khéng, néu ciing vi tri va tinh ca lan
dé thi s6 lan sé lan + 1.
b. Cac truwong hop sw gap nhau cia hai vat dae dong cling tan sd, khac bién d.

Co6 hai vat dao dong diéu hoa trén hai du:orng thing song song, sat nhau, véi ciing
mot chu Ki. Vi tri can bang cua chiing sat nhau.
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Bién d¢ dao dong tuong tng cua

Chl]ng la Alqva A; (glai SI:I A17> Az) A X A
Tai thoi diém t = 0, chit diém th o % i
nhat ¢6 li d0 x; chuyén dong theo ¢ Or——
chidu duong, chét diém ther hai ¢6 i~ o' x A,

d6 X, chuyén dong theo chiéu duong.

1. Hoi sau bao ldu thi hai chdt diém gap nhau? Chiing gdp nhau tai li dé nao?

2. Véi diéu kién ndao thi khi ggp nhau, hai vt chuyén déng cing chiéu? Ngugc
chiéu? Tai bién?

C6 thé xay ra cac kha nang sau (voi A@ =MON, C 1a d6 dai ciia canh MN):

Truong Gap nhau khi dang Gap nhau khi dang Gap nhau
hop chuyén dong chuyén dong O bién
ngugc chiéu cung chiéu
bk A A A
xay COS AQ < XZ COS A > XZ COSAQ = K?—
ra 1 1 1

- Ay w
> ¢
Hinh ﬂ / A \i
Ve K " X K j

Cong | (21 x?=A2 X2 +h? = A2
thace

can C-hi+x*=A2 x> +h+C=A?
nhé

c. Cac trwong hop diic biét:
N ‘ T
Hai vat dao ddng cling tan sd, vudng pha nhau (d6 1éch pha A = (2k +1)E)
- D6 thi biéu dién sy phu thudc giita ching c6 dang elip.

4+
vV, =f—X,

- Kéthop véi: V| =y Al —X{ , suyra: A,

A
vV, =t —2@X,
Al

Ddc biét: Khi A = Ay = A; (hai vdt c6 cung bién do hodc mot vit ¢ hai thoi diém

X2+ X5 =A’
khac nhau), ta c6: <V, =twX,  (ldy dau + khi k Ié va ddu — khi k chan)
vV, =tmX;
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d. Xac dinh khoing thoi gian ngin nhét dé 2 vat cung tré lai trang thai hic
dau:

Goi n; va n, 1a s dao dong toan phén ma 2 vat thuc hién duogc cho dén lac tro lai
trang thai dau.

Thoi gian tur lac Xuét phat dén lac tré lai trang thai dau la: At=n;T1=n,To. (ng, Ny
e N*).

TIM Nymin, N2min thod mén biéu thirc trén = gi tri Aty can tim.
e. Xac dinh khoang thoi gian ngin nhét dé 2 vat vi tri ¢6 cung li d9.

Xac dinh pha ban dau ¢ cta hai vt tir diéu kién dau xo va v.

Gia sir Ty > T, nén vat 2 di nhanh hon vat 1, ching gép nhau tai x;
Mo

| Hinha: Véip<0 | | Hinhb: Voie>0 |

+ Véi @ <0 (Hinh a):

2
T MOA=M,0A = |p|-ot=o,t-|¢ = t:ﬂ_
(01+0)2
2(mt—
+ Véi >0 (Hinhb): = (1—¢)—at=ot—(1—9) = = 2r=9)
0)1+(D2

BAI TAP VAN DUNG
— . i
Cau 1: Hai chat diém dao dong diéu hoa véi chu ky T, 1éch pha nhau Ae = 3 vbi

bién d6 1an luot 1a A va 2A, trén hai truc toa do song song cung chiéu, géc toa do
nam trén duong vudng goéc chung. Khoang thdi gian nho nhét giita hai 1an chung
gap nhau la:
T T
AT B. — C. — D.
2 3

Huéng dén gidi:

NG
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Do hai dao dong cung chu ki, nén tan sé goc

bang nhau. 0
Gia st tai thoi diém t hai chat diém di ngang
qua vi tri Mo, thi sau nira chu ki hai chét diém 6 A X
lai di qua tryc thang déng tai vi tri M nhu hinh A 2?
veé. Viy: t= %
M .
Chon dap an B

CAu 2: Hai chit diém dao dong diéu hoa trén cing mét truc Ox theo phuong trinh:
X, = 4COS[4t+g) cmva x, = 4ﬁcos(4t+%j cm. Coi rang trong qua trinh

dao dong hai chat diém khéng va cham vio nhau. Hoi trong qua trinh dao dong
khoang cach 16n nhét va nho nhét giita hai chit diém la bao nhiéu ?

Huéng din gidi:
Do 1éch pha dao dong cua 2 chat

. T . x
diém la Z Biéu dién 2 dao dong

bang 2 chuyén dong tron déu cé ban

kinh 4 cm va 4\/5 cm nhu hinh.

Goc ¢ = % Khéng déi.

Khoang cach giira 2 chat diém la
Khoang cach giita 2 hinh chiéu dau 2
vecto trén truc OX.

D@ thiy khoang cach ngan nhat mg véi 2 vecto & vi tri M, N : dpip = 0.

Khoang cach xa nhat img voi 2 vecto & vi tri P, Q : d nax = 4 Cm.

Cau 3: Hai vat dao dong diéu hoa doc theo céc truc song song voi nhau cung vi tri
can béng. Phuong trinh dao dong ctia cac vat 1an luot 12 x; = AjCOS®t CM VA X, =

T 1 .
A,cos(omt — E) cm. Biét 32 X7 + 18 X2 = 1152 cm? Tai thoi diém t, vét thir hai di

qua Vi tri ¢6 1i do x, = 4~/3 cm véi van téc v, = 8+/3 cm/s. Khi do vét thir nhat ¢o
tde do bé‘mg
A. 24+/3 cm/s. B. 24 cm/s. C. 18 cmf/s. D. 18+/3 cm/s.
Huwéng din gidi:
Taco 32X’ +18X2 =1152 (1)
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Khi x, = Azcos(mt—g) = 4\/5 cm thi v; = — wAsin(ot — %) = 8\/§cm/s.

Thay vao (1) 32x,2 = 1152 — 18.(4+/3)?= 288 = x,>=9 => x, = 3 cm.
Lay dao ham hai vé (1) theo thoi gian t (X1 = Vi; X’5 = Vy).
Ta du'Q'C: 64x,vy + 36X2V2 =0 (2)
Thay vao (2) ta duogc:
64XV + 36XV, =0 = vy = — 36X,v, = 36'4\@'8\6 = +18 cm/s.
64X, 64.(+3)

Nén khi d6 vat thir hai c6 tbe do bang 18 cm/s.

Chon dap an C
Nhdn xét: Mot cdach tong quat: Néu bai todn cho biét mxf + nx§ =K (khang so)
Ldy dao ham 2 vé va chiiy x” =v; ta cé:

2mx1Vy + 2nX,v, = 0 hay mx.vq + nXov, =0

Thay m =32; n =18; x; == 3cm; X, = 4~/3cm; V,= 8+/3 cm/s tinh duoc do lom
vdn toc ciia vét hai v, = + 18 cml/s.
CAau 4: Hai chat diém dao dong dicu hoa cung tan
sO trén hai duong thang song song ké nhau cach
nhau 5 cm va song song véi Ox c6 @0 thilidd [ --- 7\~
nhu hinh v&. Vi tri can bang cia hai chat diem gl - - -/- .
déu ¢ trén mot duong thang qua goéc toa do va !
vuong goc voi Ox. Biet t,- t; = 1,08 s. Keé tir luc t

x(cm)

= 0, hai chit diém cach nhau 53 cm 1an thir \ Y _/_I A
2016 la
A. 362,73 s. B. 362,85s. -t T T
C. 362,67 s. D.362,70s.
Huwong dan gidi:
X, =5cosmt
Phuong trinh dao ddng cua 2 vat:
s e T x, :5\/§cos(mt+gj
X1
L5 \d
: X2
T —>
o Xo— X
VTCB g
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Khi d6 thi cit nhau, tirc 13 2 vat cing ndm trén mot duong thing vudng goc véi ox,
khid(’)XQ*X;L:O.

5n
b= (k=1)
:>mt=—g+kn:> 62(;) :mz%
t, == (k=4) ’
6w

Goi d 1a khodng céch giita 2 vat: d? = (x, — x;)2 + 52 =X, —X,| =5¢/2
, 2
Bam méy X — X1 = 1OCOS(0)t + ?ﬂ:) .

L 3 2012
Nhén thay lan ther 2016 = lan thir 4 + 1

Thoi gian can tinh 1a: t = % +503T =362,73s.

. Chon dap an A
Cau 5: Hai vat dao dong dicu hoa doc theo cac truc song song véi nhau. Phuong

\ L N
trinh dao d6ng cua cac vat lan luot la X1=3COS(5nt——j va

T . 5 ..
X, = \/§ cos (571:‘[ —Ej (x tinh bang cm; t tinh bang s). Trong khoang thoi gian 1 s

dau tién thi hai vat gip nhau miy lan?
Huwong din gidi:
Ta thiy hai vat gap nhau tai thoi diém ban daut; = 0 :

x1:3003(—fj=g
3) 2
X, :\/§cos(—Ej=E

6) 2

Chu ki: T=E=O,4S. Trong 1s c6 t:(n—l)%ﬂl:(n—l)o—;:l:n =6.
o

Vay trong khoang thoi gian 1s dau tién thi hai vat gdp nhau 6 lan.

Cau 6: Hai chat diém M, N dao dong diéu hoa doc theo hai dudng thiang song song
ké nhau va song song vd&i truc toa d6 Ox. Vi tri can béng ctia M va cta N déu & trén
mot dudng thang qua gbc toa dd va vudng goc voi Ox. Phuong trinh dao dong cua

\ T r 5
ching lan luot la X; = 10cos2nt cm va x, = 10 V3 cos(2mt +E) cm . Hai chat diém
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gip nhau khi ching di qua nhau trén dudng thing vudng goc véi truc Ox. Thoi
diém 1an thir 2017 hai chét diém gap nhau la:

A. 16 phut 46,42s B. 16 phut 46,92s
C. 16 phut 48,25s D. 16 phut 45,925
Huéng din gidi:

Ta cd X, = 10+/3 cos(2mt +g) cm = — 10+/3sin2nt .

Hai chat diém gip nhau:

. 1
X1 = Xo<=>10c0s2nt = — 10\/§sm2nt S tan2nt = —— <& 2nt=— E+ kn
V3 6
1 k k
= t=- —+ —svéik=l;2;3....hayt=£+ — vo1k=0,12...
12 2 12 2
5

Thoi diém lan dau tién hai chat diém gap nhau ing véi k =0: t, = ﬁs,.
Lan thir 2017 chiing gip nhau tng v6i k = 2016.

5
Suy ra ty7 = 1008 + E: 16phat 48,25s.

Chon dap an C
Cau 7: Hai vat dao dong didu hoa doc theo céac truc song song v6i nhau. Phuong

\ T R
trinh dao dong cua cic vat lan luot Ia X1=3COS(5nt—§jcmva

X, = 2\/§ cos (51‘&—%} €M (x tinh bang cm; t tinh bang s). Xac dinh thoi diém
gap nhau cua hai vét.

Huéng din gidi:
Tai thoi diém t = 0, hai vat khong gip nhau. Ta khong thé giai bang cac phuong
phép giai nhu trén duoc.
Khi gap nhau thi:

X, =X, <> 305 (5nt —gj =2/3cos (5nt —g)
< 3c0s (5nt —Ej =2/3cos (5nt I —E)
3 3 6
bat B =5mt —g . Ta c6 phuong trinh:

3cosp = Zﬁcos(ﬁ—gj < 3cosp = Zﬁ[cosﬁcosg—sin Bsin g}
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< 3c0sP =3cosB—+/3sinB=sinp=0
1 Kk
:>B=kn<:>5nt—£=kn:>t:—+— voi k=0,1,2,3,...
3 15 5
Cau 8: Hai chat diém M va N dao dong diéu hoa cung tan sé doc theo hai duong

thang song song k& nhau va song song véi truc toa d6 Ox. Vi tri can bang cia M va
N déu ¢ trén mdt duong thang qua goc toa do va vuong goc voi Ox. Phuong trinh

dao dong cia M va N lan lwot la X, =32 cos ot (cm) va

T . . \
Xy =6C0S| ot+— |(cm). K& tir t = 0, thoi diém M va N ¢6 vi tri ngang nhau 1an
" 12

tha 3 1a
AT B. 9—T C. I D. g
8 2 8
Huéng din gidi:
Cdch gidi 1: M
Khoang cach giita M va N :

X =Xy — Xm = Acos(wt + @) }’
T
Bsin -~ —3/2sin0 x <)

” T

6cos£—3 2cos0
12 \/—

Véi: tanp =

:>(p=E:>X:ACOS(0)t+chm

4 4

Khi M, N ¢é VT ngang nhau:

X =0 cos| ot+2= |=0o ot+= == +kn <:>t=l T ikn =I+kI
4 4 2 4 8 2

\ . oT
M va N c6 vi tri ngang nhau lan thir 3 khi k = 2 <:>t=?.

T . 2 X , T
Cdch gidi 2: Nhin trén hinh v&; chung 1éch pha E . Vécto ON biéu dién x;: goc Z

T . T .
ung —. Luct=0dént= — thi 2 diém M va N cung toa do x.
8 8

D@ thay khi 2 vat quay 1 vong (thoi gian T) thi chung ¢6 cing toa x’ 1an ddi ximg
\ T 9T
nhau qua O vay khi gap nhau lan 3 thi tng v&i thoi gian la: t=T + 3 = e
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Cau 9: Hai chat diém M va N dao dong diéu hoa cung tin s6 o = 4nrad/s doc theo
hai duong thing song song ké nhau va song song voi truc toa do Ox. Vi tri can bing
ciia M va cia N déu ¢ trén mot duong thang qua gbc toa do va vudng goc voi Ox.
Trong qué trinh dao dong, khoang cach 16n nhit gitra M va N theo phuong Ox 1a

10\/§ cm. Tai thoi diém t; hai vat cach nhau 15cm, hoi sau khoang thoi gian ngan
nhit 14 bao nhiéu ké tir thoi diém t, khoang cach gitta chiing bang 15¢m.

1 1 1 1
A. —S B. —S C. —s D. —s
12 10 24 20
. Huwong dan gidi:
Céch gidi 1: Theo dé ta co:
X = X, — X, =103 cos(4nt + ¢)(cm) N
Giai st chon ¢ =0, nghia la lac t = 0: N o
i) e
X=Xy = 10ﬁcm e a 4 >
| X, — X,
tai ty; X =10v/3cos4nt, = +15 : =
5 ;4
< cosdnt, ==+ -
1 p 3
= 4nt, ZE:> t, =—s (Tu bién A dén vi tri \/_)
6 24
. 1
V& hinh : Thoi diém t;: = 4nt, = LN t, 7
) q 6 24
Tir hinh v& : Dé thiy 2 thoi diém gan nhat 12 2 lan t, :
‘ p 2 1
TuMldeani tz_tl =2tl=ﬂzﬁs.
Chon dap an A

Cach gidi 2: Trén hinh v& duong tron luong
giac: Gid st tai M, N, P va Q la cac lan ma
hai vat cach nhau 15cm. khoang thoi gian
, , 2n m .
ngan nhat la ?25 ke tu thoi diém t;

khoéang cach giira ching bang 15cm. Hay vé

NPT
thoi gian la —=—S.
6 12

Chon dap an A
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Cau 10: Hai chat diém dao dong diéu hoa trén cting mét truc toa do Ox theo cac
\ \ e .
phuong trinh lan lugt 1a X, =4cos4ntcm va X, = 43 cos(4rct +Ej cm. Thoi

diém 1an dau tién hai chit diém gip nhau Ia

A s B. 1s c =s D. =5
16 4 3 12 24
Hudng dan gidi:

Biéu dién cic dao dong x; X, bang cac

vécto A1 va Az tuong ung. y 4
;o 2 . N | A
Chu y: Ban dau hai vécto nay lan luot trung
VOi truc ox va oy va chung cung quay theo  —»
chiéu duwong cua duwong tron luwong gidc. Al
Hai dao dong nay vudng pha nhau va cung [
tan sO goc nén goc hop boi hai véc to nay :
|
|

khong dbi theo thoi gian. Dé hai chat diém

gdp nhau (chung c6 cung li d9). Khi d6 doan

thang nbi hai ddu mat cua hai vécto (canh  _, |
huyén cia tam gidc vudng) phai song song A,
voi truc thang ding (Oy).

T
o=—
A
Tacé: tano =—2 =3= 3
A B_E
6
MO o x x
Do do6 goc quét ¢ cua hai vécto la: (pzn—EZE. Thoi diém lan dau tién hai chat
; 5) 5]
diém gap nhau la: t= T _ —S.
® 64n 24

Chon dap an D
I1. Hai dao ddng diéu hoa khac tin sb
Luuy : + Hai vdt gap nhau = X;= X,
+ Hai vat gdp nhau tai li dg x, chuyén déng ngwoc chieu = doi pha.

Cau 1 (THPT Chuyén PH Vinh — 2016): Hai diém sang 1 va 2 cung dao dong
di€u hoa trén truc Ox va4i phuong trinh dao dong lan luot : X; = A; cos(ost + )
cm, Xo = Ay cos( @t + @) ecm (Vi A1 < Ag, ;< Va0 <@ < g). Tai thoi diém

ban du t = 0 khoang cach giita hai diém sang 1a a/3. Tai thoi diém t = At hai
diém sang cach nhau 13 2a, dong thoi chung vudng pha. Dén thoi diém t = 2At
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thi didm sang 1 tr& lai vi tri dAu tién va khi d6 hai didm sang cach nhau 3a+/3.
Tisé X bang;
0,
A. 4,0 B.3,5 C.30 D.25
Huwong dan gidi:

Vat 2: Sau At

Vat 1/Sau 2At

+ Tai t = 0 (2 dao dong biéu dién bing 2 vecto quay mau do).

Khoang cach trén Ox 1a Acosg — Ajcosp = aJ§ 1)

+ Sau At: (2 dao dong biéu dién bang 2 vecto quay mau xanh): Vat 1 quay goc Agy,
vat 2 quay goc A, (Vi vat 1, sau 2At goc 2A@; thi n6 trd lai vi tri cii xo 1an ddu nén
sau At (goc quay A@y) n6 phai & -A; nhu hinh v&. Vat 2 chuyén dong chdm hon, vai
vuong pha véi vat 1 nén & vi tri nhu hinh vé)

Khoang cach 2 vat lac nay la A; =2a  (2)

+Sau 2At, Vat 1 quay thém goc Ag; nita, vat 2 quay goc A, nita. Ching biéu dién
bang cac vecto mau nau.

Khoang cach ctia ching Ascos@ + Ajcosg = 3aJ§ 3)

+ Gidgi hé (1) 2)va (3) = ¢ = g .

Tovay &% o5
3 ®, A,
Chon dap &n D

5n b
Theo hinh v& : Ap;= n-¢ = E,A(pzz E -p=
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Céu 2: Cho 2 vat dao dong diéu hoa cung bién do A. Biét f,=3Hz va f,=6Hz. O
thoi diém ban dau 2 vat déu c6 1i do x, = %. Hoi sau khoang thoi gian ngin nhét 1a
bao nhiéu 2 vét lai c6 cung li do?
Huwéng dén gidi:
Cadch gidi 1: Day khong phai hién tugng trung phung. Xét 4 trudng hop:

»  Trwong hop 1: Thoi diém ban dau, ca 2 vat di qua vi tri x, :% theo
chiéu dwong Ox. Phuong trinh dao dong cia hai vat : X, :ACOS(anlt_gj;

X, = Acos(anzt —Ej
3

Theo gia thuyét ta co:

anlt—§=2nfzt—g+2n t . =05
X, =X, < < 1 <:>tmin=53-
2nf1t—g=—(2nf2t—gj+0n i T o7 S

= Trwong hop 2: Thoi diém ban dau, ca 2 vat di qua vi tri X, = % theo chiéu
adm Ox. Phuong trinh dao dong cua hai vat : x = ACOS(anlt +gj :

X, = Acos(anzt + Ej
3

Theo gia thuyét ta co:

2nfit +% =2nf,t +%+ On tu,=0s
X, =X, & = 2 <:>tmin—27s
2nf1t+g = _(2nf2t+gj+2n rin = 27 >

= Truong hop 3: Thoi diém ban diu, vat 1 di qua vi tri x, :% theo chidu
am Ox, vat 2 di qua vi tri X, =% theo chidu duong Ox. Phuong trinh dao dong cua

hai vat : x; =Acos(2nflt+gj; X, =Acos(2nf2t—g]
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Theo gia thuyét ta cé:

2nf‘1t—%=2nf2t+%+2n t . =
X, =X, <
2nﬂt—g:—(2nfzt+gj+2n tin =

»  Truwong hgp 4: Thoi diem ban dau, vat 2 di qua vi tri X, =% theo chiéu

am Ox, vat 1 di qua vi tri x

0= A theo chiéu duong Ox. Phuong trinh dao dong
2

ctia hai vat : x, = Acos(znflt - g) : X, = Acos (anzt + g)

Theo gia thuyét ta co:

2nf,t+ 2 =2mfyt— 2 + 2 t -2 .

X, =X, & = El) <:>tmm—§s
T T
27tf1t+§=—(27tf2t—§j+2n t. v S
Chon dap an B
Cau 3: Hai chat diém dao dong diéu hoa cling bién do A, véi tan s6 goc 3 Hz va 6
Hz. Luc dau hai vat dong thoi xudt phat tir vi tri co 1i do Af . Khoang thoi gian
ngin nhét dé hai vat gip nhau 13 :
A s B . C —s. D. = s.
18 27 36 72

i Hwo’ng’dcfn gidi i .
Céch gidi 1: DBé c6 khoang thoi gian ngan nhat = hai vat chuyén dong cung chiéu
va theo chi€u duong.
A2

Acosp, =——
XuétphéttaiX: \/Evc’rit:O: \/_2 :>(pl:(p2=_g
2
T
X, =ACOS| ®, ——
' ( 4J

Phuong trinh dao dong:
X, =Acos (coz -

)
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Khi gap nhau: X, =X, < COS((D1 —gj = COS((D2 —%) =g} —% = i((oz —%)

Hai dao dong gip nhau lan dau nén ngugc pha:

Q) —E——((o —Ej:t— 2n = 2n —is
Y4 U7 4)7 4w +o,) 4(6n+l2m) 367

Chon dap an C.

Céach gidi 2: Vi cing xuat phat tir X = va chuyén dong theo chiéu duong

nén pha ban dau cua ching —% .

X, :Acos(oa1 —EJ
Do d6 phuong trinh ciia chung 1an luot 1a:
X, = Acos(o)2 —Ej
4
Khi gap nhau: X, =X, < COS((D1 —%j = COS((D2 —%j o —% = i‘(wz —%)

Hai dao dong gip nhau lan dau nén ngugc pha:

® —E=—(w —Ej:tz 2m = 2m :is
to4 P4 4(oj+w,) 4(6n+12m) 36

i Chon dap an C.
Cau 4: Cho hai vat dao dong diéu hoa trén cung mot truc toa @6 OX, ¢6 cung vi tri
can bang 1a goc O va c6 cting bién do va véi chu ki lan luot 1A T, = 1svaT,=2s.
Tai thoi diém ban dau, hai vat déu ¢ mién c6 gia tbc am, cung di qua vi tri c6 dong
nang gap 3 lan thé nang va cuing di theo chiéu am cua tryc Ox. Thoi diém gan nhat
ngay sau d6 ma hai vat lai gap nhau la

A.gs B.ﬂs C.ES D.ls
9 9 3 3 3
Huwong dan gidi:

Tai thoi diém ban dau, hai vat déu ¢ mién c6 gia toc am nén x > 0, cung di qua vi tri

. sz A )
c6 dong nang gap 3 lan thé nang X = E va cung di theo chi€u am cua truc Ox.
T
Phuong trinh dao dong vat 1 1a X, = ACOS(Znt + §j .

Phuong trinh dao dong vat 2 1a X, = ACOS(nt + gj .
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Khi hai vat gap nhau thi: X, =X, < ACOS(ZTC‘[ + g) = ACOS[T[t + g)

2nt+g:nt+g+k2n nt =k2n t=2k
SN o o o 2 2. (keZz)
T o 3nt=——+Kk2n t=—=+=k
21tt+§=—7tt—§+k2ﬂ: 3 9 3

. N X 4 4
Khik=1thit=2va t:§ S. Vay t=§ S.
Chon dap an B
Cau 5: Hai chat diém m; va m, cliing bat dau chuyén dong tir diém A doc theo vong

\ , p X re A LA , T T . \ R
tron ban kinh R 1an lugt vé1 cac van toc goc o, = § va ®, = E .GoiP,vaP,la

hai diém chiéu ctia m; va m; trén truc Ox ndm ngang di qua tAm vong tron. Khoang
thoi gian ngan nhat ma hai diém Py, P, gip lai nhau sau d6 bang bao nhiéu?

Huéng dén gidgi:
Gia st phuong trinh dao dong cta hinh

chiéu P; va Py:
T My
x1=Rcos(§t+<pj cm; T=6s. \

X2=RCOS(EI+(pj cm; T=12s. X
6

v X

Khi P va P, gap nhau thi: x; = X,
C6 thé xay ra cac truong hop sau: :

» Truwong hop I: X, VA X, vudng my, M,
pha. Ldc nay P; va P, chuyén dong cing Vi tri gap nhau
chiéu va gip nhau:

ma

gt+(p:gt+(p+k2n = t=12k.

Voik=0; 1;2; ... Suy ta tmin = 12 s (tng voi k = 1), khong phu thude vao vi tri ban
dau ctia m; va m, hay n6 khdng phu thugc vao pha ban dau o.

= Truong hop 2: X, VA X; nguoc pha. Liic nay P; va P, chuyén dong nguoc
chiéu va gip nhau:

Et+<p=—£t—(p+k21t = t=4 _4_(p. *)
3 6 T
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Ttr (*) nhan thiy, thoi gian P; va P, gip nhau phu thudc vao pha ban dau ¢. Trong
truong hop nay, tily thudc vao pha ban dau @ va chidu duong ma ta chon gia tri cua
tmin cho phit hop. Cu thé:
+ Néu chon chiéu chuyén dong ban dau 14 chidu duong thi - < ¢ < 0 thi P, gip
P,14n dAu tién (g véi k = 0. Suy ra: t=— 22
T

Vidukhi: o=-1 = t=4s5; (p:-g = t=2s; (p=-% = t=1s.

Cho ¢ tang tir - © dén 0 gié tri clia t giam tir t =4 s (¢ = - 7) va giam dan dén 0.

+ Néu chon chiéu chuyén dong ban dau 1a chidu &m thi 0 < ¢ < mthiP, gap P,
40
—

lan dAu tién img véik = 1. Suy ra: t=4—

Vidukhi: ¢=0 = t=4s; (ng = t=2s; (ng = t=1s.

Cho ¢ tang tir 0 dén  gia trj ciia t giam tir t =4 s (¢ =0) dan dén 0.

Vin d@é 15: Dang bdi todn vé dao dpng c6 phwong trinh dic biét
* X = a+ Acos(wt + @) vGi a = const.
Bién do 1a A, tan sd goc 1a o, pha ban dau 0, x 1a toa do, xo = Acos(mt +
¢) lali do.
Toa d6 vi tri can béng x=a,toaddovitribiénx=a+ A
Van tbev=x"= Xo’, gia tbca=v' =x"=x;"

Vv 2

2
H¢ thuce doc lap: a= -0Xo A? = XS + [—j A? =
®

QD

+ v
4 0)2

e

* x = a+ Acos’(ot + ¢) (ta ha bac). Bién do %; tan sb goc 2, pha ban

dau 2.
BAI TAP VAN DUNG

Cau 1: Mot chat diém dao dong phwong trinh: X =1+5cos ait cm.
a. Ching minh réng vat dao dong diéu hoa? V& dd thi?
b. Xéc dinh vi tri can bang, bién do, chu ky va pha ban dau ciia dao dong?
Huéng din gidi:
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a. Tu phuong trinh : X =1+5cosnt. Ta daty =x — 1, khi d6 ta c6: y =5cosnt. Suy

ra vat dao dong diéu hoa véi i d6 moi 1a y. Chu ky cua dao dong:

To2E_2 s,
@ T
Do thi: A%,y (cm)

SN
N

b. O vi tri cAn bang y =0 va x = 1 cm. Bién d6 A = 5 cm. Pha ban dau ¢ = 0, tin s
goc ® = mrad/s vachuky T=2s.

o~ OFr oo

Cau 2: Mot chat diém dao dong diéu hoa theo phuong trinh:
X = 20+10sin (10xt ) cos (10nt) . Tinh li o cyc dai clia chat diém ?

Huwéng din gidi:
Dung cong thirc bién dbi tich thanh tong ta thu dwoc phuong trinh:

X = 20+10sin (10t ) cos(10mt) = 20+ 10.%[sin(10nt—10nt)+ sin (10mt —10mt) |

= 20+1o%[sin (10t —10mt ) +sin (10mt —10mt ) | = 20 + 5 sin 20mt
Suy ra bién do cuc dai cua dao dong la A =5 cm.
CAU HOI VA BAI TAP LUYEN TAP

Cau 1: Vat toc ciia chat diém dao dong diéu hoa c6 do 16n cuc dai khi nao?
A. Khi li d6 c6 do 1on cuc dai. B. Khi li do bang khong.

C. Khi pha cyc dai. D. Khi gia téc c6 do I6n cuc dai.
Céau 2: Gia toc cua chat diém dao dong diéu hoa bang khong khi nao?

A. Khi li @6 16n cuc dai. B. Khi van tdc cuc dai.

C. Khi li do cuc tiéu. D. Khi van téc bang khong.
Cau 3: Trong dao dong diéu hoa, van tdc bién ddi nhu thé nao?

A. Cung pha véi li 6. B. Ngugc pha vai li 9.

C. S6m pha g so vai li do. D. Tré pha g so véi li do.
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Cau 4: Trong dao dong diéu hoa, gia téc bién ddi nhu thé nao?
A. Cung pha vai li 0. B. Nguoc pha vai li d6.

C. Sém pha g so véi i do. D. Tré pha g so véi li do.

Cau 5: Trong dao dong diéu hoa, gia tc bién doi:
A. Cling pha vaéi van téc. B. Nguoc pha véi van téc.

T s Ak x T LA Lk
C. Sém pha ) sovai vantoc.  D. Tre pha ) SO Vai van toc.

Cau 6: bong nang trong dao dong diéu hoa bién ddi theo thai gian:
A. Tuan hoan véi chu ky T. B. Nhu mét ham cosin.

C. Khong déi. D. Tuén hoan véi chu ky %

Cau 7: Tim dap &n sai: Co ning cua dao dong diéu hoa bang:

A. Tong dong nang va thé nang vao thoi diém bat ky.

B. Pong niang vao thoi diém ban dau.

C. Thé niang & vj tri bién.

D. Bong nang & vi tri can bang.

Cau 8: Dao dong duy tri 1a dao dong tit dan ma ngudi ta da:

A. Lam mét lyc can cua mdi trueong dbi véi vat chuyén dong.

B. Tac dung ngoai luc bién ddi diéu hoa theo thoi gian vao dao dong.

C. Tac dung ngoai luc vao vat dao dong cung chiéu véi chuyén dong trong
mot phan cua tung chu ky.

D. Kich thich lai dao dong sau khi dao dong bi tit dan.

Cau 9: Bién do cua dao dong cudng buc khéng phu thudc:

A. Pha ban dau cua ngoai luc tuan hoan tac dung 1én vat.

B. Bién d¢ cuia ngoai luc tuan hoan tac dung Ién vat.

C. Tan sé cuia ngoai lyc tuan hoan tac dung lén vat.

D. Hé s luc can (cua ma sat nhot) tac dung lén vat.

Cau 10: Dbi véi cling mot hé dao dong thi ngoai luc trong dao dong duy tri va
trong dao dong cudng buc cong huong khac nhau vi:

A. Tan sb khac nhau.

B. Bién do khac nhau.

C. Pha ban dau khéc nhau.

D. Ngoai luc trong dao déng cudng buc doc lap véi hé dao dong, ngoai luc
trong dao dong duy tri duoc didu khién boi mot co cau lién két véi hé dao dong.
Cau 11: Xét dao dong tdng hop cua hai dao dong hop thanh cé cuing tan sb. Bién do
cua dao dong téng hop khdng phu thugc:

A. Bién d¢ cua dao dong hop thanh thir nhét.
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B. Bién do cua dao dong hop thanh thi hai.

C. Tan sb chung cua hai dao dong hop thanh.

D. B¢ léch pha cua hai dao dong hop thanh.
Céau 12: Nguoi danh du la:

A. Dao dong tu do.

B. dao dong duy tri.

C. dao dong cudng burc cong hudng.

D. khéng phai 1a mét trong 3 loai dao dong trén.
Cau 13: Dao dong co hoc la

A. chuyén dong tuan hoan quanh mét vj tri can bang.

B. chuyén dong lap lai nhiéu 1an quanh vi tri can bang.

C. chuyén dong dung dua nhiéu lan quanh vi tri can bang.

D. chuyén dong thang bién déi quanh mét vi tri can bang.
Cau 14: Phuong trinh téng quat cua dao dong diéu hoa la

A. x = Acotg(ot + ¢). B. x = Atg(ot + o).

C. x = Acos(ot + ). D. x = Acos(o + ¢).
Cau 15: Trong phuong trinh dao dong diéu hoa x = Acos(wt + @), mét (m) la tha
nguyén cta dai lugng

A. Bién do A. B. Tan sb g6c o.

C. Pha dao dong (ot + ¢). D. Chu ky dao dong T.
Céau 16: Trong phuong trinh dao dong diéu hoa x = Acos(ot + ¢), radian trén gidy
(rad/s) la thir nguyén cua dai heong

A. Biéndo A. B. Tan s goc o.

C. Pha dao dong (ot + @). D. Chu ky dao déng T.
Cau 17: Trong phuong trinh dao dong diéu hoa x = Acos(wt + ¢), radian (rad) 1a
thir nguyén cua dai luegng

A. Bién ds A. B. Tan s goc o.

C. Pha dao dong (ot + ¢). D. Chu ky dao dong T.
Cau 18: Trong céc lya chon sau, lya chon nao khéng phai Ia nghiém cua phuong
trinh x” + 0> = 0?

A. x = Asin(ot + ¢). B. x = Acos(ot + o).

C. x = Assinwt + Aycosmt. D. x = Atsin(wt + @).
Cau 19: Trong dao dong diéu hoa x = Acos(ot + ¢), van téc bién doi diéu hoa theo
phuong trinh

A. v=Acos(ot + ). B. v=Awcos(ot + ).

C. v =-Asin(ot + ¢). D. v = - Aosin(ot + ¢).
Cau 20: Trong dao dong didu hoa x = Acos(wt + @), gia tdc bién ddi didu hoa theo
phuong trinh

A. a= Acos(ot + @). B. a = Aw’cos(ot + ).
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C.a=- Aw’cos(ot + ). D. a=- Awcos(ot + ).
Cau 21: Trong dao dong diéu hoa, phét biéu nao sau day 1a khong dang?

A. Ctr sau mot khoang thoi gian T thi vat lai tro vé vi tri ban dau.

B. Ctr sau mot khoang thoi gian T thi van toc caa vat lai tré vé gia tri ban
dau.

C. Ct sau mot khoang thoi gian T thi gia téc cua vat lai tro vé gié tri ban dau.

D. Cur sau mot khoang thoi gian T thi bién d6 vat lai tro vé gia tri ban dau.
Cau 22: Trong dao dong diéu hoa, gia tri cuc dai caa van téc 1a

A Vinax = OA. B. Vinax = ©%A.
C. Vinax = - OA. D. Vinax = - ©°A.

Cau 23: Trong dao dong diéu hoa, gia tri cuc dai cua gia toc la
A. 8ax = OA. B. amax = 0°A.
C. max = - ®A. D. ama = - ®°A.

Cau 24: Trong dao dong diéu hoa, gia tri cuc tiéu cua van téc 1a
A. Vpin = 0A. B. Viin = 0.
C. Viin = - ®A. D. Viin = - ®°A.

CAu 25: Trong dao dong diéu hoa, gié tri cuc tiéu cua gia tc 1a
A. amin = 0A. B. amin = 0.
C. amin = - ®A. D. amin = - ®°A.

Cau 26: Trong dao dong diéu hod, phét biéu nao sau day 1a khong dang?

A. Van téc cua vat dat gia tri cuc dai khi vat chuyén dong qua vi tri can bang.

B. Gia téc cua vat dat gia tri cuc dai khi vat chuyén dong qua vi trf can bang.

C. Van tbc cua vat dat gié tri cuc tiéu khi vat & mot trong hai vi tri bién.

D. Gia téc cua vat dat gia tri cuc tiéu khi vat chuyén dong qua vi tri can bang.
CAu 27: Trong dao dong diéu hoa cua chat diém, chat diém dbi chiéu chuyén dong
khi

A. lyc tac dung d6i chiéu. B. luc tac dung bang khdng.

C. luc t&c dung c6 do 1on cuc dai. D. luc tac dung c6 do 16n cuc tiéu.
Cau 28: Van téc cua vat dao dong didu hoa c6 do 16n cuc dai khi

A. vat ¢ vi tri ¢6 li do cuc dai.

B. gia toc cua vat dat cuc dai.

C. vat & vi tri ¢6 li do bang khong.

D. vat ¢ vi tri ¢6 pha dao dong cuc dai.
Cau 29: Gia toc cua vat dao dong diéu hoa bang khong khi

A. vat ¢ vi tri ¢6 li do cuc dai.

B. van tdc cua vat dat cuc tiéu.

C. vat & vi tri cd li d6 bang khéng.

D. vat ¢ vi tri ¢6 pha dao dong cuc dai.
Cau 30: Trong dao dong diéu hoa
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A. van téc bién ddi didu hoa cuing pha so vai i d6.
B. van téc bién doi diéu hoa nguoc pha so vai li db.

A A =K A= = A Y P T &8 H A
C. van toc bién doi dieu hoa som pha E so vai li do.

N X - X A= - X N A Tc SR H A
D. van toc bien doi dieu hoa cham pha E so vai li do.

Céau 31: Trong dao dong diéu hoa
A. gia téc bién déi didu hoa cuing pha so vai i d6.
B. gia toc bién ddi diéu hoa nguoc pha so vai li do.

C. gia toc bién doi diéu hoa sém pha ) so Vvai li do.

D. gia toc bién doi diéu hoa cham pha ) S0 Vvai li do.

Céau 32: Trong dao dong diéu hoa
A. gia téc bién déi didu hoa cuing pha so vai vén téc.
B. gia toc bién ddi diéu hoa nguoc pha so vai van toc.

. e - X F TP N , s 1A A
C. gia toc bién doi dieu hoa som pha ) SO V@i van toc.

. e e e 2= X \ A T A A
D. gia toc bién doi diéu hoa cham pha ) S0 Vi van toc.

Cau 33: Phat biéu nao sau day la khdng dang?
Co ning cua dao dong tir didu hoa ludn bing
A. tong dong nang va thé nang ¢ thoi diém bat ky.
B. dong nang ¢ thoi diém ban dau.
C. thé nang & vi tri li d6 cuc dai.
D. dong niang & vi tri can bang.
Cau 34: Mot vat dao dong diéu hoa theo phuong trinh x = 6cos4nt (cm), bién do
dao dong cua vat la
A. A =4cm. B.A=6cm. C.A=4m. D.A=6m.
Cau 35: Mot chat diém dao dong diéu hoa theo phuong trinh:

X= 4cos(z—;t +m) (cm), bién do dao dong cua chat diém Ia:

A. A= 4m. B. A = 4cm. C.Az%nm. D.A:%’Tcm.
Cau 36: Mot vat dao dong didu hoa theo phuong trinh x = 6cos4nt (cm), chu ky dao
dong cua vat la

A. T =6s. B.T=4s. C.T=2s. D. T =0,5s.
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Cau 37: Mot chat diém dao dong diéu hoa theo phuong trinh x = 5cos2xt (cm), chu
ky dao dong cua chat diém la

A.T=1s. B. T =2s. C.T=0,5s. D. T=1Hz
Cau 38: Mot vat dao dong diéu hoa theo phuong trinh x = 6cos4nt (cm), tan sé dao
dong cua vat la

A.f=6 Hz B.f=4Hz. C.f=2Hz. D.f=0,5Hz.
Cau 39: Mot chat diém dao dong diéu hoa theo phuong trinh:

X = 3cos[m+gj (cm) , pha dao dong ctia chat diém tai thoi diémt=1s 1a

A.-3cm. B.2s. C. 1,5z rad. D. 0,5 Hz.
Cau 40: Mot vat dao dong diéu hoa theo phuong trinh x = 6cos4nt (cm), toa do cua
vat tai thoi diém t = 10s 1

A.x=3cm. B.x=6¢cm. C.x=-3cm. D.x=-6¢cm.
Cau 41: Mot chét diém dao dong diéu hoa theo phuong trinh X = 5cos2at (cm), toa
do cua chét diém tai thoi diémt = 1,5s 1a

A.x=15cm. B.x=-5cm. C.x=+5cm. D.x=0cm.
Cau 42: Mot vat dao dong diéu hoa theo phuong trinh x = 6cos4nt (cm), van téc
cua vat tai thoi diém t = 7,5s Ia:;

A.v=0cm/s. B.v=75,4cm/s.

C.v=-75,4cm/s. D.v=6cm/s.
Cau 43: Mot vat dao dong diéu hoa theo phuong trinh x = 6cos4nt (cm), gia téc cua
vat tai thoi diémt = 5s 1a:

A.a=0cm/s% B.a=947,5 cm/s%.

C.a=-947,5 cm/s’. D.a=947,5 cm/s”.
Cau 44: Mot chét diém dao dong diéu hoa cé phuong trinh x = 2cos10at (cm). Khi
dong nang bang ba lan thé nang thi chat diém ¢ vi tri

A.x=2cm. B.x=14cm. C.x=1cm. D.x=0,67 cm.
Cau 45: Mot vat dao dong diéu hoa véi bién do A =4 cm va chu ky T = 2s, chon
gdc thoi gian 13 1dc vat di qua VTCB theo chiéu duong. Phuong trinh dao dong caa
vat la

T T
A.x =4cos(2nt - E) cm. B. x = 4cos(nt - E) cm.

T T
C. x=4cos(2nt + E) cm. D. x = 4cos(nt + E) cm.

Cau 46: Mot vat dao dong diéu hoa véi toc d6 ban dau 1a 1 m/s va gia te 1a
—10\/5 m/s?. Khi di qua vi tri can bang thi vat c6 vén tbc 1a 2 m/s. Phuong trinh
dao dong cua vat la:
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A. X :10005(20t—§j cm. B. X :ZOCos(lOt—gj cm.

C. X =10cos(10t—%j cm. D. x:20cos(20t—gj cm.

Cau 47: Phat biéu nao sau ddy vé dong nang va thé nang trong dao dong diéu hoa
1a khong dung?

A. Bong ning va thé nang bién doi diéu hoa cing chu ky.

B. Bong nang bién di diéu hoa cung chu ky véi van toc.

C. Thé nang bién d6i diéu hoa vai tan sé gap 2 lan tan s6 cua li do.

D. Tdng dong nang va thé nang khng phu thudc vao thoi gian.
Cau 48: Phat biéu nao sau ddy vé dong nang va thé nang trong dao dong diéu hoa
la khéng dang?

A. bong nang dat gia tri cuc dai khi vat chuyén dong qua VTCB.

B. Bong niang dat gid tri cuc tiéu khi vat & mot trong hai vi tri bién.

C. Thé nang dat gia tri cuc dai khi van téc cua vat dat gié tri cuc tiéu.

D. Thé niang dat gia tri cuc tiéu khi gia toc ctia vat dat gié tri cuc tiéu.
Cau 49: Phat nao biéu sau day 1a khéng dung?

A. Cong thic E = % kA? cho thay co nang bang thé nang khi vat c6 li do cuc

dai.

B. Céng thuc E :%mvﬁ1aX cho thdy co niang bing dong ning khi vat qua
VTCB.

C. Cong thircc E = % mo?A? cho thiy co nang khong thay dbi theo thoi gian.

D. Cong thuc E, :%kx2 :%kA2 cho thay thé nang khéng thay doi theo
thoi gian.

Cau 50: bong niang cua dao dong diéu hoa
A. bién doi theo thoi gian duéi dang ham sé sin.

B. bién déi tuin hoan theo thai gian véi chu ky %

C. bién doi tuan hoan vai chu ky T.

D. khéng bién doi theo thoi gian.
Cau 51: Mot vat khdi luong 750g dao dong diéu hoa véi bién do 4 cm, chu ky 2s.
Lay n” = 10. Nang luong dao dong cua vat la

A. E =60 kJ. B.E=60J. C.E=6mJ. D.E=61J.
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Cau 52: Phat biéu nao sau day vai con lic don dao dong diéu hoa la khdng ding?
A. Dong nang ti 1& véi binh phuong téc do goc cua vat.
B. Thé nang ti I& véi binh phuwong toc d6 goc cia vat.
C. Thé nang ti Ié vai binh phuong li d6 goc cua vat.
D. Co ning khdng d6i theo thoi gian va ti 18 véi binh phuong bién d6 géc.
Cau 53: Phat biéu nao sau ddy vé sy so sanh li d6, van téc va gia toc 1a dang?
Trong dao dong diéu hoa, li do, van téc va gia téc 1a ba dai lwong bién doi diéu
hoa theo thoi gian va co
A. cung bién do. B. cung pha.
C. cuing tan sé goc. D. cung pha ban dau.
Cau 54: Phat biéu nao sau ddy vé mdi quan hé gitta li do, van tdc, gia toc la dang?
A. Trong dao dong diéu hoa van téc va li @6 lubn cuing chiéu.
B. Trong dao dong diéu hoa van tc va gia téc ludn nguoc chiéu.
C. Trong dao dong diéu hoa gia toc va li do ludn nguoc chiéu.
D. Trong dao dong diéu hoa gia téc va li ¢o ludn cung chiéu.

Cau 57: Mot vat dao dong diéu hoa c6 phuong trinh 1a X =10 COS(Zm + gj (cm) .

Biét & thoi diém t vat ¢6 1i do 1a -8cm . Li d6 ctia vat & thoi diém sau d6 13s 1a:
A. -8cm B. 4cm C.-4cm D. 8cm

2
Cau 58: Mot vat dao dong c6 phuong trinh 1a X = 3€0S (5nt - ?nj +1 (cm).

Trong gidy dau tién vat di qua vi tri c¢6 toa do 1a x = 1cm may 1an?

A. 2 lan B. 3 lan C. 4 lan D. 5 lan
Cau 59: Téc d6 va li do cua mot chit diém dao dong diéu hoa c6 hé thirc
2 2

Nz +X_ =1, trong d6 x tinh bé“lng cm, v tinh béng cm/s. Chu ki dao dong cua
640 16

chat diém la:

A.ls B.2s C.15s D.2,1s

Cau 60: Mot vat dao dong didu hoa véi phuong trinh x = Acosot. Ti sb gitra tbe do

X . . | ,
trung binh va van toc trung binh khi vat di dugc sau thoi gian vy dau tién ke tir Iuc

bét dau dao dong 1a
Al B.3 C.2 p 1
2 2

Cau 61: Cho mot vat dao dong diéu hoa vaoi phuong trinh x = 10cos10xt cm. Vén
tdc cuia vat ¢ do 16n 501 cm/s 1an thir 2012 tai thoi diém:
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A.@s B.@s C.@s D.%s
60 12 12 60

Cau 62: Mot vat dao dong diéu hoa v6i phuong trinh X = 8005(27[‘[ —gj cm. Thoi

diém thir 2010 vat qua vi tri c6 van tdc v = - 8w cm/s la:

A. 1005,5s B.1004,5s C. 1005s D. 1004 s
Cau 63: (CD khoi A, 2010) Mbt vat dao dong diéu hoa voi chu ki T. Chon gbe thoi
gian 1a luc vét qua vi tri cin béng, vén tdc cua vat b::ing 0 1an dau tién & thoi diém

AL B. L. c.l. p. L.

2 8 6 4
Cau 64 (PH khdi A, 2008): Co ning ciia mot vat dao dong diéu hoa

A. bién thién tuan hoan theo thoi gian voi chu ky bang mét nira chu ky dao dong
cua vat.

B. ting gép d6i khi bién do dao dong cua vat ting gip doi.

C. béng dong nang cua vat khi vat téi vi tri can béng.

D. bién thién tudn hoan theo thoi gian voi chu ky bang chu ky dao dong ciia vat.
Cau 65: Mot vat dao dong diéu hoa véi phuong trinh: x = 4cos (107rt —g) cm. Xac
dinh thoi diém gan nhat vén tc cia vat bang 207:\/5 cm/s va dang tang ké tir luc t
=0.

A.ls. B.l—ls. C.Zs. D.§s.
6 6 6 6

Cau 66: Mot chat diém dao dong diéu hoa véi chu ki T va bién d6 10 cm. Biét
trong mot chu ki, khoang thoi gian dé chéat diém co van téc khong vuot qua

2T A
207 \/§ cm/s la ? . Xac dinh chu ki dao dong cta chat diém.

A.0,15s. B.0,35s. C.0,25s. D.0,5s.
Cau 67 (CP khéi A, 2010): Mot vat dao dong diéu hoa vé6i bién d6 6 cm. Mbc thé

. - . N 3 2 .
nang & vi tri can bang. Khi vat c6 dong nang bang Z lan co nang thi vat cach vi tri

can béng mot doan.
A.6cm. B. 4,5 cm. C.4cm. D.3cm.

. . 2
Cau 68: Mot chat diem dao dong phuong trinh: X=1+3COS(5nt—?n] cm.

Trong gidy dau tién ké tir luc bat dau dao dong, vat di qua vi tri c6 li o x =+ 1 cm
bao nhiéu ln ?
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A.5 B.6 C.7 D.8
Cau 69: Phuong trinh dao dong ctia mot vat c6 dang x = Acosmt. Goc thoi gian 1a
luc vat :

A.colidox=+ A B.colidox = —A.

C. di qua VTCB theo chiéu duong.  D. di qua VTCB theo chiéu am.
A -3 I
Cau 70: Mot vat dao dong diéu hoa theo phuong trinh X = 3COS(27tt —5] , trong

d6 x tinh bang cm, t tinh bang gidy. Géc thoi gian da dugc chon ldc vat cé trang
thai chuyén dong nhu thé nao?

A. Piqua Vi tri ¢6 li 6 x =—1,5 cm va dang chuyén dong theo chiéu duong
truc Ox. i .

B. Bi qua vi tri ¢6 1i 6 x = 1,5 cm va dang chuyén dong theo chiéu am cua
truc OxX. / .

C. Dbiquavitricoliddx=1,5cm vadang chuyén dong theo chi¢u duong truc
Ox.

D. Bi qua vi tri c6 li @ x = —1,5¢m va dang chuyén dong theo chiéu am truc
Ox. .

Cau 71: Mot vat dao dong diéu hoa theo phuong ngang véi phuong trinh

TT N I .. \ g
X =4cos (17'[ + §j cm, (t do bang gidy). Nguoi ta da chon moc thoi gian la 1dc vat
co:
A. toa do —2 cm va dang di theo chiéu am
B. toa d6 —2 cm va dang di theo chiéu duong

C. toa do +2 cm va dang di theo chiéu duong
D. toa d6 + 2 em va dang di theo chiéu &m
Cau 72: Mot vat dao dong diéu hoa phai mat 0,025 s dé di tir diém c6 van téc bang
khéng toi diém tiép theo ciing c6 van toc bang khong, hai diém ay cach nhau 10 cm.
Chon dap an dung
A. chu ki dao dong 12 0,025 s B.tan sb dao dong 1a 10 Hz
C. bién do dao dong 12 10 cm D.van téc cuc dai cua vat 1a 2 cm/s.
Cau 73: Mot vat dao dong diéu hoa, ¢ thoi diém t; vat co 1i 6 x; = 1 cm, va ¢ van
tdc vi= 20 cm/s. DPén thoi diém t, vat ¢o 11 d0 x, =2 c¢cm va ¢6 van tdc v, =10 cm/s.
Hay xac dinh bién d6, van tbe cuc dai cta vat?

A. ®=10rad/s va v, =105 cm/s.
B. @=15rad/s va v, =10 cm/s.
C. o=15rad/s va v, =10 cm/s.
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D. =10 rad/s va v, =105 cms.
Cau 74: Mot vat dao dong diéu hoa voi bién d0 A =4 cmva T = 2 s. Chon gbc

thoi gian 13 luc vat qua VTCB theo chiéu dwong cua quy dao. Phuong trinh dao
dong cua vat la :

A. X :4005(27&—%) cm. B. x=4cos(nt—gj cm.

T T
C. x:4cos(2m+§j cm. D. x:4cos(nt+§Jc m.
Cau 75: Mot vat dao dong diéu hoa trén truc Ox véi tan s £ = 4 Hz, biét toa do ban
\ 1 . . .
dau cua vat 1a x = 3 cm va sau do ﬂ s thi vat lai tr&d vé toa do ban dau. Phuong

trinh dao dong cua vat la

A X= 3«/§cos(8nt—gj cm. B. X = 2\/§cos[8m—g) cm.
C. X= 6cos(8nt +gj cm. D. X = 2«/§cos(8nt +gj cm.

Cau 76: Mot vat dao dong diéu hoa ¢ phuong trinh X = 2¢0S (2111 - g) cm. Li

d6 va van téc cua vat lac t = 0,25 s 13 :
A.1lcm; %23t cmis. B.1,5¢m ; + y3 cms.
C.0,5¢cm; + 3 cm/s. D.1cm;+7wcm/s.

A 3 ) i
Cau 77: Mot vat dao dong diéu hoa c6 phuong trinh : X = 5C0$(20t _Ej cm.

Van toc cuc dai va gia tdc cuc dai ctia vat 13 ;
A. 10 m/s ; 200 m/s>. B. 10 m/s ; 2 m/s?.
C. 100 m/s ; 200 m/s>. D. 1 m/s ; 20 m/s.

Cau 78: Mot vat dao dong diéu hoa véi bién do A = 10 cm, chu ki T. Vao mot thoi

diém t, vat di qua li d¢ x =5 cm theo chiéu am. Vao thoi diém t + E , 11 6 cua vat

A. 5\/§cm B.5cm C.—5\/§cm D.-5cm
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Cau 79: Mot chit diém dao dong doc theo tryc Ox. Phuong trinh dao dong 1a x =
T 5 3
10 cos (2=t + E) cm. Tai thoi diém t vat c6 1i d0 x = 6 cm va dang chuyén dong

theo chiéu duong sau d6 0,25 s thi vatcoliddla:

A.6cm B.8cm C.—6cm D.-8cm
Cau 80: Mot chat diem M chuyén dong voi toc do 0,75 m/s trén duong tron cod
duong kinh bang 0,5 m. Hinh chiéu M’ ciia diém M 1én duong kinh ciia duong tron
dao dong diéu hoa. Tai t=0s, M’ di qua vi tri can bang theo chiéu am. Khit=8 s
hinh chiéu M’ qua li d6

A. - 10,17 cm theo chiéu duong B. - 10,17 cm theo chiéu 4m

C. 22,64 cm theo chiéu duong D. 22.64 cm theo chiéu 4m
Cau 81: Mot chat diém dao dong diéu hoa voi  phuong trinh:

5n e gl .z Lz L
x=20 COS(T:’[—E cm. Tai thoi diém t, gia toc cta chat diém co gia tri cuc

tiéu. Tai thoi diém t, =t, + At (trong d6 t, <2013T) thi téc do cla chat diém la

1072 envs. Gid tri 16n nhit cua At 1
A 402475s.  B.4024,25s. C.402525s.  D.4025,75s.

Cau 82: Mot chat diém dao dong diéu hoa véi phuong trinh: X = 6cos(20t —gj
. e e 2 I
cm. O thoi diém t = ES vat ¢o:

A. Van téc 60+/3 cmis, gia toc 12 m/s® va dang chuyén dong theo chiéu duong qui
dao.

B. Vian téc —60\/§ cm/s, gia tc — 12 m/s” va dang chuyén dong theo chiéu 4m qui
dao.
C. Van tbc 60 cm/s, gia toc 12\/§ m/s® va dang chuyén dong theo chiéu duong qui
dao.
D. Van tdc — 60 cm/s, gia toc —12\/5 m/s® va dang chuyén dong theo chiéu 4m qui
dao.

Cau 83: Mot vat nho dao dong diéu hoa vai chu ky T = 1's. Tai thoi diém t; nao do,
li @6 cua vat la— 2 cm. Tai thoi diém t, = t; + 0,25 s,van toc caa vat cd gia tri:
A. 4 cm/s B. -2t m/s C.2ncm/s D. - 4nm/s.
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Cau 84: Mot vat dao dong diéu hoa véi phuong trinh x = 4cos(4nt + %) cm. Thoi

diém thtr 2011 vat diqua vitri X =2 cm.
A 12061S B 12049 s c. 12025 s D, 12041S
24 24 24 24

Cau 85: Mot dao dong diéu hoa voi X = 8cos(2nt —gj cm. Thoi diém tha 2014

vat qua vi tri ¢6 van toc V =—8m cm/s.

A.1006,5 s B. 10055 s C.2014s D. 1007 s

Cau 86: Mot chat diém dao dong diéu hoa trén truc Ox ¢ vén toe bang 0 tai hai thoi
diém lién tiép t, =1,75s va t, =2,5s, toc do trung binh trong khoang thoi gian d6 1a
16 cmV/s. Toa do chat diém tai thoi diémt=0 la

A.—8cm B.—4cm C.0cm D.-3cm

2
Cau 87: Mot vat dao dong c¢6 phuong trinh 13 X = 3C0S (57'ct — ?TEJ +1cm. Trong

gidy dau tién vat di quavitricotoadolax=1cm mﬁy 1an?
A.2lan B. 3 lan C.4 lan D. 5 lan

A 3 : T
Céau 88: Mot vat dao dong di€u hoa véi phuong trinh X =8COS(275 —§j cm.

Thoi diém thir nhét vat qua vi tri ¢6 déng ning bang thé ning.
1 1 5

A. =S B. —s C.=s D. 1,5s
8 24 8

Cau 89: Hai chit diém dao dong diéu hoa cung trén truc Ox véi cliing goc toa do va

: oo o X 2 X T 5
cung mdc thoi gian voi phuong trinh lan luot 13 x; = 4cos(4mnt — E) cm va Xp=

4cos(2mt +g) cm. Thoi diém 1an thir 2013 hai chit diém gip nhau la:

A. @s. B. %s C. %s D. %s
36 36 4 4

Cau 90: Vat dao dong diéu hoa cb van tdc cuc dai bang 3 m/s va gia tdc cuc dai bang

307 m/s. Thoi diém ban dau vat c6 van toc 1,5 m/s va thé nang dang tang. Hoi vao thoi

diém nao sau day vat co gia toc bang 157 m/s*

A.0,10s B.0,15s C.0,20s D.0,05s
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Cau 91: Vat dao dong diéu hoa c6 phuong trinh x = Acoswt. Thoi gian ngin nhét

ké tir luc bat dau dao dong dén luc vat c6 li do x = — % la:
A Ls B. Ls c. Is p. Is
6 8 3 4

Cau 92: Vat dao dong diéu hoa theo phuong trinh x = 4cos(8nt — %) cm. Thoi

gian ngén nhét vat di tr X, = —243 cm theo chidu duong dén vi tri c6 1i 4o X, = 23

cm theo chiéu duong 1a:
A Ls B. Ls c.ts D. s

16 12 10 20
Cau 93: Mot dao dong diéu hoa c6 chu ki dao dong 1a T va bién d6 1a A. Tai thoi
diém ban dau vat co 1i do x; (ma x; #0; * A) bat ké vét di theo hudng nao thi cur
sau khoang thoi gian ngin nhat At nhit dinh thi vat lai ¢6 1i d6 cach vi tri cAn bang
nhu cii. Chon phuong an dang

A x, =2 B x, -+ A3
4 2
C. xl=iAT‘E D. B. xlzi%

Cau 94: Mot cht diém dao dong diéu hoa véi bién do 10 cm va tan sd goc 10 rad/s.
Khoang thoi gian ngén nhét dé no di tir vi tri ¢6 i dd + 3,5 cm dén vi tri can bﬁng la

A.0,036s B.0,121s C.2,049s D.6,951s
Cau 95: Vat dao dong diéu hoa, thoi gian ngén nhat vat di tir vi tri x = + A dén vi

trix = % 1a 0,1 s. Chu ki dao dong cua vét la

A.185s B.1,2s C.0/51s D. 0,4s
Cau 96: Mot chat diém dao dong diéu hoa véi chu ki T. Khoang thoi gian trong
mét chu ki dé vat cach VTCB mot khoang nhd hon mét nira bién do 1a

B. 2T c. I DT

A. L=
3 6 2

w| -

Cau 97: Mot chat diém dao dong diéu hoa véi chu ki T. Khoang thoi gian trong
mot chu ki dé vat cach VTCB mot khoang nho hon 0,5+/2 bién do 1

B. 2T C. T D.

3 6

A

w|—
N |-
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Cau 98: Mot chat diém dao dong diéu hoa véi chu ki T. Khoang thoi gian trong
mét chu ki dé vat cach VTCB mat khoang nho hon 0,5+/3 bién do 12

B. — C. D.

3

A.

w |-

'13|
o |-
N |-

Cau 99: Mot chat diém dao dong diéu hoa véi chu ki T. Khoang thoi gian trong
mot chu ki dé vat co téc d6 nho hon mét nira toe do cuc dai la

B. 2T C. T D.

3 6

A.

w|d
N | —

Cau 100: Mot chat diém dao dong diéu hoa véi chu ki T. Khoang thoi gian trong

. , 1 -
mot chu ki dé vt co toc do nho hon — tdc d6 cuc dai la

V2

B. - C. D.

16

A.

oo | -
o |-
N |-

Cau 101: Mot chat diém dao dong diéu hoa véi chu ki T. Khoang thoi gian trong
mot chu ki dé vat c6 do 1on gia tc Ién hon mot nira gia toc cuc dai la

B. al C.

3

p. L
12

A.

w| -
o |-

Cau 102: Mot chat diém dao dong diéu hoa vai chu ki T. Khoang thoi gian trong

mot chu ki dé vat ¢o6 do 1on gia toc 16n hon — gia toc cuc dai la

J2

B. 2T C.

3

A. D

w| -
ol

T
2

Cau 103: Cho phuong trinh dao dong diéu hoa X = 4008(475'[ += |cm. Tim tong

N—

T
3
quing dudng vat di duoc trong khoang 0,25 s ké tir luc dau.

A.8cm B.9cm C.10cm D.11lcm
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Cau 104: Mot vat chuyén dong theo quy luat X = ZCOS(ZTE —gj cm. Quéng

dudng cua no sau thoi gian t =2,875 s ké tir luc bat dau chuyén dong .
A. 26 cm. B.30cm. C. 22,6 cm. D. 54 cm.

Cau 105: Mot vat dao dong déu hoa c6 phuong trinh X = 2COS(4TE'[—%] cm.

1 .
Quang duong vat di dugce tir lue t; = ES dén lic t,=25s.
A.31cm. B. 90 cm. C. 102 cm. D. 54 cm.
Cau 106: Mot vat dao dong diéu hoa v6i phuong trinh X = 2€0S (107& —g) cm.

Tinh quing duong vat di duoc trong thdi gian 1,1s dau tién.
A. 24 cm. B. 34 cm. C. 44 cm. D. 54 cm.
Cau 107: Mot con lic 10 xo dao dong diéu hoa v6i phuong trinh

X=12COS(50'[—§] cm. Quing duong vat di dugc trong khoang thoi gian

t= %s, k& tir thoi diém gde 1a (t = 0):

A.6cm. B. 90 cm. C. 102 cm. D. 54 cm.
Cau 108: Mot con lac 10 xo dao dong didu hoa v6i phuong trinh:

X= 6COS(20t + g) cm. Quang duong vat di dugc trong khoang thoi gian t = f—g

s, ké tir khi bat dau dao dong Ia :
A.6cm. B. 90 cm. C.102 cm. D. 54 cm.

Cau 109: Mot vat dao dong diéu hoa doc theo truc Ox, quanh vi tri cin béng O voi
T .

bién d6 A va chu ky T. Trong khoang thoi gian Z , quang duong l6n nhat ma vat co

thé di duoc 14 :

A A B. 2A. C. BA. D. 1,5A.
Cau 110: Mot chiat diém M dao dong didu hoa theo phuong trinh:

T P
X =2,5C08 (107!1 + E) cm. Tim tdc do trung binh ctia M trong 1 chu ky dao dong

A. 50m/s B. 50cm/s C.5m/s D. 5cm/s
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Cau 111: Mot chat diém dao dong diéu hoa trén truc Ox. Tdc do trung binh cua
chat diém tuong tng véi khoang thoi gian thé nang khong vuot qua ba lan dong
nang trong mot nira chu ky la 300 J3 emis. Tée do6 cuc dai cua dao dong la

A. 400 cm/s. B. 200 cm/s. C.2n m/s. D. 47 m/s.
Cau 112: Mot chat diém dao dong diéu hoa khong ma sat. Khi vira qua khoi vi tri
can béng mdt doan S dong ning cua chit diém 12 1,8 J. Bi tiép mot doan S nira thi
dong nang chi con 1,5 J va néu di thém doan S nita thi dong ning bay gio 1a
A.09) B.1,0J C.0,81J D.12]
Cau 113: Mot vat dao dong diéu hoa véi chu ki T va bién d6 2 cm, biét rang trong
1 chu ki, khoang thoi gian ma van tdc cua vat co gia tri bién thién trén doan tir

. T
—21t\/3 cm/s dén 2memis 1a 7 Tan s0 dao dong cua vat la

A. 0,5 Hz. B.1Hz C. 0,25 Hz. D. 2 Hz.
Cau 114: Mot vat dao dong quanh VTCB . Thoi diém ban dau vat qua VTCB theo

chiéu duong. Pén thoi diém t; = §S vat chua do6i chiéu chuyén dong va c6 van toc

. 3 . \ . o 5 .
bang - van toc ban dau. Pén thoi diém t, = §S vat da di duoc quang duong 6
cm . Tinh van tdc ban dau.

A. T cm/s B.2m cm/s C. 3w cm/s D.4m cm/s
Cau 115: Hai vat dao dong diéu hoa quanh gbc toa d6 O (khdng va cham nhau)

N 1 N £
theo cac phuong trinh X; =2c0s4nt cm va X, = 2\/5 COS(4TEt +g] cm. Tim so

1an hai vat gap nhau trong 2,013 s ké tir thoi diém ban dau.
A. 11 lan B. 7 lan C.8lan D. 9 lan

A A . T .
Cau 116: Vat dao dong dicu hoa voi phuong trinh X =8C0S (cot + E) cm. Sau thoi

giant, = 0,5 s ké tir thoi diém ban du vat di duoc quing duong S; = 4 cm. Sau khoang
thoi gian t, = 12,5 s (k& tir thoi diém ban dau) vat di dugc quing duong;
A. 160 cm. B. 68 cm. C.50 cm. D. 36 cm.

A o, ™ .
Cau 117: Mot vat dao dong theo phuong trinh X = 20C0S (?t — Ej cm. Ké tir luc

t =0 dén luc vat qua li d6 — 10 cm theo chiéu 4m lan tha 2013 thi lyc hdi phuc sinh
cong am trong khoang thoi gian la
A. 2013,08 s B.1207,88s C.1207,4s D.24158s
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HUONG DAN GIAI

Cau 1: Chon B. Huéng dan: Vit dao dong didu hoa & vi tri 1i d6 bang khong thi
dong nang cuc dai.

Cau 2: Chon C. Hudng ddn: & vi tri 1i d6 bang khong luc tac dung bang khong nén
gia toc nho nhat.

Cau 3: Chon C. Hudng dan: Bién d6i van toc vé ham sb cos thi duoc két qua.

Cau 4: Chon B. Huéng dan: Tuong tu cach lam céu 3.

CAu 5: Chon C. Hudng dan: Tuong ty cach lam ciu 3.

Cau 6: Chon D. Hurdng dan: Nhu phan tom tat 1i thuyét.

Cau 7: Chon B. Hudng dan: Thoi diém ban dau co thé dong ning bang khong.

Cau 8: Chon C. Hudng ddn: Dao dong tit din ma duoc cung cap ning luong theo
nhip mét di s& dao dong duy tri

Cau 9: Chon A. Hudng dan: Bién do dao dong cuong bic phu thudc dap an B, C,
D.

Cau 10: Chon D. Hudng dan: Dao dong duy tri, co cAu tic dung ngoai luc gin voi
hé dao dong.

Cau 11: Chon C. Huwdng dan: Bién d6 dao dong téng hop phu thude bién do 2 dao
d6ng thanh phan va do 1éch pha cta 2 dao dong.

Cau 12: Chon D. Hudng dan: C6 lac & mot trong 3 dap an A, B, C. Nén chon D.
Cau 13: Chon A. Huéng ddn: Theo dinh nghia SGK.

Cau 14: Chon C. Huwéng dan: Hai lya chon A va B khong phai 1a nghiém cua
phuong trinh vi phin x” + @* = 0. Lya chon D trong phwong trinh khong c6 dai
luong thoi gian.

Cau 15: Chon A. Hudng ddn: Thir nguyén cia tan so goc o 1a rad/s (radian trén
gidy). Thir nguyén ctia pha dao dong (ot + ¢) 1a rad (radian). Thir nguyén cua chu
ky T la s (gidy). Thu nguyén cua bién do la m (mét).

Cau 16: Chon B. Hudng dan: Xem cau 15

CAu 17: Chon C. Huéng dan: Xem cau 15

Cau 18: Chon D Hudng dan: Tinh dao ham béc hai cua toa do x theo thoi gian roi
thay vao phuong trinh vi phin x” + @’k = 0 thiy lira chon D khéng thoa man.

Cau 19: Chon D. Huéng dan: Liy dao ham bac nht cua phuong trinh dao dong x
= Acos(ot + @) theo thoi gian ta dugc van toc v = - Aosin(ot + ¢).

Cau 20: Chon C. Hudng dan: Liy dao ham bac nhit cua phuong trinh dao dong x =
Acos(ot + @) theo thoi gian ta duoc van téc v = - Aosin(ot + ¢). Sau dé 1y dao
ham cua van tdc theo thoi gian ta dugc gia téc a = - Aw’cos(ot + ¢).

CAu 21: Chon D. Hudng dan: Bién d6 dao dong cua vat ludn khong ddi.
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Cau 22: Chon A. Hudng dan: Tir phuong trinh van téc v = - Aosin(ot + @) ta suy
ra d0 16n cua van tée la v = | Aosin(ot + @) | van tc cua vat dat cuc dai khi | sin(ot
+ @) | =1 khi d6 gia tri cyc dai cua van toc 14 Vinax = ®A.

Cau 23: Chon B. Hudng dan: gia tdc cuc dai cta vat 13 amy = ©°A, dat duoc khi
vat ¢ hai vi tri bién.

Céau 24: Chon B. Huong dan: Trong dao dong diéu hoa van tdc cuc tiéu cua vat
bang khong khi vat ¢ hai vi tri bién. Van téc c¢6 gia tri am, khi d6 diu am chi thé
hién chiéu chuyén dong cua vat nguoc voi chiéu truc toa do.

Cau 25: Chon B. Huéng dan: Trong dao dong diéu hoa gia toc cuc tiéu cua vt
bang khong khi chuyén dong qua VTCB. Gia toc c6 gia tri 4m, khi d¢6 dau am chi
thé hién chiéu cua gia tde nguoc voi chiéu truc toa do.

Cau 26: Chon B. Hudng dan: Gia tbc ctia vat dat gia tri cuc dai khi vat & hai vi tri
bién, gia tc cua vat & VTCB c6 gia tri bang khong.

Cau 27: Chon C. Huéng dan: Vit d6i chiéu chuyén dong khi vat chuyén dong qua
vi tri bién d9, & vi tri do luc phuc hdi tac dung 1én vat dat gia tri cuc dai.

Cau 28: Chon C. Huéng dan: Ap dung cong thuc doc 1ap véi thoi gian

v=oVvA’—x’ ta théy van tbc cua vat dat cuc dai khi vat chuyén dong qua vi tri x
=0.

Cau 29: Chon C. Huéng dan: Ap dung cong thirc doc 1ap voi thoi gian a = -0°X, ta
suy ra do 16n cua gia toc bang khong khi vat chuyén dong qua vi tri x = 0(VTCB).
Cau 30: Chon C. Hudng dan: Phwong trinh dao dong x = Acos(ot + @) va phuong
trinh vén toc v = x* = -0Asin(ot + ¢) = oAcos(ot + ¢ + 7/2). Nhu vy vén tdc bién
d6i didu hoa som pha hon li d6 mét goc n/2.

Cau 31: Chon B. Huéng dan: Phuong trinh dao dong x = Acos(ot + @) va phuong
trinh gia téc a = x” = -0Acos(ot + ¢) = mAcos(ot + ¢ + 7). Nhu vay vén tdc bién
d6i diéu hoa ngurge pha voi li do.

Cau 32: Chon C. Huéng dan: Phuong trinh dao dong x = Acos(ot + ¢), phuong
trinh van téc v = x> = -wAsin(ot + ¢) = oAcos(ot + ¢ + 7/2), va phuong trinh gia
toc a = x” = -wAcos(ot + ¢) = ®Acos(wt + ¢ + m). Nhu vy gia toc bién doi diéu
hoa sém pha hon van tdc mot gbc /2.

Cau 33: Chon B. Hudng dan: Thoi diém ban dau co thé vat vira c6 dong ning va
thé nang do d6 két luan co ning ludn bang dong ning & thoi diém ban dau 1a khong
dang.

Cau 34: Chon B. Hudéng dan: So sanh phuong trinh dao dong x = 6¢cos(4nt)cm véi
phuong trinh tdng quét ciia dao

dong diéu hoa x = Acos(ot + ¢) ta thay bién do dao dong cua vat 1a A = 6cm.
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Cau 35: Chon B. Huéng ddan: So sinh phuong trinh dao dong
2n . .
X = 4COS(?t+n)cm vOi phuong trinh tong quat cia dao dong diéu hoa x =

Acos(ot + @) ta thdy bién do dao dong ciia vat 1a A = 4cm.
Cau 36: Chon D. Hurdng dan: So sanh phuong trinh dao dong x = 6cos(4nt)cm véi
phuong trinh téng quat cua dao dong didu hoa x = Acos(mt + ¢) ta thiy tan sd goc
cua dao dong la o = 4nrad/s. Suy ra chu ky dao dong cuia vatla T = 2n _ 0,5s -
®

Cau 37: Chon A. Huéng dan: Tuong tu ciu 36.
Cau 38: Chon C. Huéng dan: So sanh phuong trinh dao dong x = 6cos(4nt)cm voi
phuong trinh tong quét ciia dao
dong diéu hoa x = Acos(ot + ¢) ta thay tan sd goc ciia dao dong 1a = 4mrad/s. Suy

Lz ®
ra tan s6 dao dong cua vat la f = 2— =2Hz.

T

Cau 39: Chon C. Huéng ddn: So sinh phwong trinh dao dong

x =3cos( +%)cm v6i phuong trinh tong quat ctia dao dong diéu hoa x =

Acos(mt + ¢) ta thiy pha dao dong ciia vat 1a (ot + ¢) = nt + g , thay t = 1s ta duoc

két qua 1,5n(rad).

Cau 40: Chon B. Huéng dan: Thay t = 10s vao phuong trinh x = 6cos(4nt)cm, ta
dugc toa do cua vat la x = 6cm.

CAu 41: Chon B. Huéng dan: Xem cau 40.

Cau 42: Chon A. Hudng dan: T phuong trinh dao dong x = 6cos(4nt)cm ta suy ra
phuong trinh vén téc v = x* = - 24nsin(4nt)cm/s. Thay t = 7,5s vao phuong trinh v =
- 24msin(4nt)cn/s ta duoc két qua v =0.

Cau 43: Chon C. Hudng ddn: Tir phuong trinh dao dong x = 6cos(4nt)cm ta suy ra
phuong trinh gia téc a = x” = - 96n°cos(4nt) cm/s?. Thay t = 5s vao phuong trinh a =
- 96m’cos(4nt) cm/s’ ta dugc két qua a = - 947,5cm/s’.

CAu 44: Chon C. Hudng dan: Tt phuong trinh x = 2cos10nt(cm) ta suy ra bién do
A = 2cm. Co nang trong dao dong diéu hoa E = E4 + E,, theo bai ra E4 = 3E, suy ra

E = 4E, 4p dung cong thic tinh thé ning E, :%kx2 va cong thirc tinh co nang

E:%kA2—>x=iA/2=ilcm.
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Cau 45: Chon B. Hudng dan: Vat dao dong theo phuong trinh tong quat x =
2 .

Acos(ot+ ¢), A=4cm, chuky T=2s —» ®= ?Tc = n(rad/s), chon goc thoi gian la

lac vat di qua VTCB theo chiéu duwong — pha ban dau ¢ = -n/2.

Vay phuong trinh dao dong 1a x = 4cos(mnt - %)Cm.

Cau 46: Chon A. Phuong trinh 1i d6 : X = Acos(wt+@ ).

Phuong trinh van toc : v =- Aosin(ot +@).

Phuong trinh gia téc : a=- A w’cos(ot+@).

Ap dung phuong trinh doc lap véi thoi gian ta co:

al 1043

= =10 rad/s.
\/vfnax v 221

azzmz(vﬁw_vz) - o=

Talai co:

o' o o o 10* 10° 10
SuyraA=20cm.

Ttr diéu kién ban dau tai t = 0 ta c6:

a®> Vv a® Vv _\/(10\/5)2 2

v =—10.20sin ¢ =100 sinq,:_% - q):_g
=
a=-10%20cosp =—10~/3

coso >0

Vay phuong trinh dao déng cua vat la X = 20c0s (10'[ - %) cm.

Cau 46: Chon B. Huéng dan: Pong ning va thé ning trong dao dong diéu hoa bién
dbi tudn hoan véi chu ky bang % chu ky cua van tdc, gia toc va li do.

Cau 48: Chon D. Huong dan: Gia tdc cua vat dat cuc dai khi vat ¢ vi tri bién, & vi
tri bién thé nang cua vat dat cuc dai,

dong nang cta vat dat cuc tiéu.

Cau 49: Chon D. Huéng dan: Thé ning ciia vat dao dong diéu hoa bién doi tuan
hoan theo thoi gian.

Cau 50: Chon B. Huéng ddn: Pong ning cla vat dao dong diéu hoa bién ddi tuin

T
hoan theo thoi gian véi chu ky E .
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Cau b51: Chon C. Hudng dan: Ap dung coéng thic tinh co ning
E :%ma)zAz =%m(2—T’t)2A2, d6i don vi cua khdi lugng va bién do: 750g =
0,75kg, 4cm = 0,04m, thay vao cong thirc tinh co nang ta dugc E = 6. 10°.

Cau 52: Chon B. Hudng dan: Chii y cin phan biét khai niém tan sé goc o trong dao
dong diéu hoa véi toc do goc la dao ham bac nhét cua li o goc theo thoi gian o’ =
v’/R trong chuyén dong tron ctia vat.

Céu 53: Chon C. Huong dan: Trong dao dong diéu hoa, li 4o, van téc va gia tde 1a
ba dai luong bién ddi diéu hoa theo thoi gian va co cung tan sd goc, cung chu ky,
tan so.

Cau 54: Chon C. Huwdng dan: Ap dung cong thire doc 1ap voi thoi gian a = - o’
dau (-) ching to x va a ludn nguoc chidu nhau.

CAu 58: Chon C. Huéng dan: Vat dao dong hoa quanh vi tri x = 1cm. Khi do:
At 1 5 T

—=—bn==>At=25T=2T+—
T 2=n 2 2

1
. . X=—=Cm
O thoi diémt=0— 2 @

v>0
Trong 2 chu ki vat qua vi tri x = 14 1an (m&i chu ki qua 2 1an). Trong nira chu ki

tiép theo vat qua x = 1 thém 1 14n nita.

V2 X2 V2

Cau 59: Chon B. Hudng ddn: Ta c6: A*=X*+— =>——+——=1, so sanh
o oA oA
2 2

Vi 1+ X 1 A2 =16 va 0?A% =640

640 16
co2=6i20=@=40 = o=2/0~2rrad/s = T=2"=1s.
A 16 ®
A . I3 2 . \TA A B — X2—X1 N
Céu 60: Chon B. Huong dan: Van toc trung binh: Vv, = JAX =X, — X, la
271

d6 doi. Van tdc trung binh trong mét chu ky ludn bang khong.

Tbc d6 trung binh ludn khéc 0: Vy = trong d6 S la quang duong vat di duoc

2 1
tur t dén to.
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. 3T
Toc do trung binh: v ;. = % = 2—'_?_‘ = 4A (2); 7 chu ky déu vat di tirx, = + A (i,

. 3T 5
=0)dénx,=0(t, = T) (VTCB theo chiéu duong).

vantsc tb |X _Xl| |O_A| :ﬂ (2)
t,—t, 3l_o 3T
4

Van tdc trung binh:y

Tir (1) va (2) suy ra két qua bang 3.

Cau 61: Chon B. Huéng dan: Tacéd: T = 2n _2m_

1
o 10nr 5
Tai thoi diém t = 0 thi v = 0 va dang chuyén dong theo chiéu 4m. Thoi diém van tbc

ctia vat 6 do 1on 50m cmV/s 1an thir 2012 1a: t = Lﬁ‘zr &t

Véi t, 1 thoi gian vat ¢6 van toe c¢6 d6 16n 50m cmy/s 14n thi 2 1a:

5n
t,=6_ 7271

2n 12 12
Vayt—s02T+ L=202, 1 _ 6029
12 5 12 60

Cau 62: Chon B. Hudng ddn: Khi t =0,

X, =443 cm ( .
taco: < ° B3 = Ung v6i diém M, M,

v, >0 A

¢ :

M trén vong tron. -8 g
Taco: x=,|A*— ( j =+ 43 cm o) X
Vi v <0nén vat qua M; va M,. M’, M,
Qua I4n thir 2010 thi phai quay 1004
vong roi di tir My dén M,.

Goc quét Ap = 1004.2t+ 1 = t=10045s.
Cau 63: Chon B. Hurong dan:
Nhan théy, vat dat vy tai vi tri can

N

bang va v, tai vi tri bién. Theo gia

thuyét bai toan, vat qua vi tri can l.
bang va van tdc cua vat bang 0 lan 0
dau tién Ung voi thoi gian vat di tir
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vi tri can bang dén vi tri bién & thoi diém t = % :

Céau 64: Chon B. Huéng dan: Co nang cia mot vt dao dong diéu hoa = dong nang
cuc dai = b::ing dong nang cua vat khi vat téi vi tri can bﬁng.
Cau 65: Chon B. Hurong dan:

Ta c6: v=x"=-40nsin(10nt - g) = 40mcos(10mnt + g—g) =20m+/3.

+ 2Kk

= cos(10nt + g) = 73 = COS("_'%). Vi v dang tang nén: 10xt +

T_.1T
6 6

Suyra: t=- 3—]6 +0,2k. Vi k € Z. Nghiém dwong nhé nhit (tng véi k = 1) trong
A 1
ho nghiém nay la t = 5 S.

Cau 66: Chon B. Huéng ddn: Trong qua trinh dao déng diéu hoa, van tdc c6 do 16n
cang nho khi cang gan vi tri bién, nén trong 1 chu ki vat ¢6 van tdc khong vuot qua

N R 1 . , , .
ZOTE\/é cm/s la % thi trong Z chu ky ké tir vi tri bién vat ¢6 van toc khong vuot
, LT
qué 20mt+/3 cmis 1 3

. P B U n
Sau khoang thoi gian e ké tir vi tri bién vat cd [x| = Acos§ =5cm= o=

\Y 2n

———— =4nradls.Suyra: T=--=0,5s.
VA? —x? ®
W= W, +W,
CAau 67: Chon B. Hudng dan: Tir cong thirc 3
W, = —W,
4
ta c6 1kA2 = ElkA2 + 1kxz. Suy ra
2 4 2 2
= é = § =3cm M
2 2
Cau 68: Chon B. VA
Huréng dan: Tai thoi diém ban dau t =0 vat \
c6 1i do x:(l—gj cm. 30
2 2
Xét trén duong tron luong gidc ddi véi
\
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21 oz
phuong trinh X' =3C0S (5nt - ?j ta thay chat diém nhu trén hinh vé X’ = va van

toc v > 0.
Khi vat ¢6 li d6 x = 1 thi chat diém biéu dién trén duong tron & vi tri cin bang x” =
0 chu ky dao dong cua vat T = 0,4s . nén trong thoi gian 1s M di dugc 2 chu ky va
1
— chuky.
2 y
Vay tong s6 1an di qua vi tri x =+ 1 cm 1a 5 lan.
Cau 69: Chon A. Hurong dan: Thay t = 0vao x = Acosot ta duoc:x = +A
Cau 70: Chon C. Huong dan:

Xy = 3005(211.0 —g] =L5cm

Ta cé:
Vy=X'= —6nsin(2n.0—g) =3\3m cm/s > 0

Vit di qua vi tri ¢6 1i d6 x = 1,5 cm va dang chuyén dong theo chiéu dwong truc OX.

Cau 71: Chon D. Huéng dan:

Xy = 4cos(l7.0+gj =2cm

Ta co:

X, =X'= 4.l7sin(17.0+gj =343 cm/s <0

Cau 72: Chon D. Huéng dan: Ta co:

%:o,ozs T220,025=0,05
-
| A=E=0,05m
A=— 2
2
v —0A= A= 2" 0,05=2m ms.
T 005

Cau 73: Chon A. Hudng ddn: Tai thoi diém t ta c6 : X=Acos(ot+¢) va
V2

v=X=-wAsin(ot+¢). Suyra: A>=x*+—
Q]

2
. . V.
Khit =t; thi: A* =X’ +co_12 (1)
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2

Khit=t2th‘|:A2:x§+§ @)
Tir (1) va (2) ta duoc:

2 2 22 2 o2
oy Ve e VeV 102200y 10 radss,
® ® X;—X; 19°=2
Chuky:Tzﬁzz—TE:O,625S. Ténsé:fzgzlzlﬁgHZ.
o 10 o T
2 2
Bién d6: A= Xf+v—1= 12+(%j =J§cm. Van téc  cuc  dai:
®

V., = Ao =105 covs.
CAu 74: Chon A. Huéng din: Ta co: o = 2nf = nrad/s va A = 4 cm.

T
) 0=coso o=x— T
Khi: t=0:%=0,v;>0: ) = 2 .chongp=——= =

Vo =—Ansing>0 sing <0 2

X = 4cos(2m —gj cm.

Cau 75: Chon B. Hudng ddin: V& vong
luong giac so sanh thoi gian dé cho véi M,
chu ki T sé& xac dinh duoc vi tri ban dau
cua vat ¢ thoi diém t = 0 va thoi diém

-A R \a
1
sau —S. 0] ’
>4 Mo

v

Ta cé: T=l=0,2553At=i :Mz
f 24

suy ra vat chua quay hét dugc mot vong
Dé dang suy ra goc quay:
8n =
Ao =2|p| = oAt = —=—.
2 3
3 3 I
Vi dé cho x =3cm => goc quay ban dau la ¢ = — 5
Cau 76: Chon A. Huéng dan: Tir phuong trinh

/9 T
X = 2cos(2nt — g) cm = V= — 4xnsin(2nt — E) cm/s.

Trang 143



Tai liéu Luyén Thi THPT Quéc Gia 2019
Facebook: Hoc Vit Ly Véi Thay Nguyén Xudn Tri

Thay t = 0,25 s vao phuong trinh x va v, tadugc : x=1cm,v = 12\/5 cm/s.
Cau 77: Chon D. Huéng dan: Ap dung : Vi | = ©A VA [a | = oA,

Cau 78: Chon D.Hudng dan: O thoi diém t: x; =5 cm, v< 0
T o
t=—!0==- = x,=-5cm.
6 3
Cau 79: Chon B. Huong dan:
O thoi diém t; : x; = 6cm, v >0

T=1s :>O,253=£

. 4R T
= othoidiémt,=t; +0,255:a =0y + oy = E

= Sinoy = CoSa, = X, =8 cm.
Cau 80: Chon D. Huéng dan: Vi chat diém M :
V=0R=nA=> o=23rad/s (A=25cm)

T
Véi M’ @ x =25cos( 3t + E).

+ & thoi diémt=8s = x=22,64cmvav<0.
Cau 81: Chon A. Hudng dan: Tai thoi diém t; : awn = — 20n° cm/s’  khi

Cos(m—s—n):l =t = §s vav=0.
6 6

T/8
Ay ol Aty
e ——Y — >
Vimax Vi ﬁ 0 Vi, ﬁ vV
2
O thoi diémt, : v = ilOn\/Ez ivmaxg = At = %+k7-r Va At, = %4.%4_%'—

Gi4 tri 16n nhit ciia At; g véi At,

5 T T KT
_+_ —
4

t2 = +7 <2013T = k< 4024,4 = kmax =4024 = At =

6
T, g + 4024% — 40245, 75 s,

Cau 82: Chon D. Huéng dan:
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Biéu thtrc van toc: V= X'=-120sin (ZOt —gj cm/s.

Khi tzis: Vv=X"'=-120sin 201—E =—1203inE—60 cm/s.
15 15 2 6

v<0=> chuyén dong theo chiéu am qui dao.

Biéu thirc gia toc:

a=Vv'=-2400 cos(ZOt —gj cm/s? =-24 cos(ZOt —gj m/s?.

Khi t=_"s: a=-24cos 20——— =—24c035——12\/_m/s
15 15 2 6

CAu 83: Chon A. Hudng dan: Gia st phuong trinh dao dong cua vat c6 dang x =

2
Acos—nt cm.
T
2
X1 = Acos?ntl (cm).

271 21 21
xz—Acos?tz— Ac os (t+ —) = Acos( t1+ —) (cm) -—Asm?tl

271 21 2
Y -——Asm —tH+ =) =— —Acos—t =4x cm/s.
» =X T (T 1 ) T T 1 T
Cau 84: Chon A. Huéng dan: CaCh giai 1:
4nt+£=£+k2n t:i+5 keN
=D 3 - 24 2
1 k .

47ct+£=—£+k27c t=——+—keN
6 3 8 2

Vit qua lan tha 2011(1¢) tng voi nghiém trén

K= 2011-1 1005

= t:i+502,5 :@S.

24 24
Céach gidi 2: Vat qua x = 2 la qua M; va M.
Vit quay 1 vong (1 chu ky) qua x =213 2 lan.
Qua lan thir 2011 thi phai quay 1005 vong rdi
di tir My dén M;.
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6 © 24 24

Cau 85: Chon A. Huong dan: g — K

Céch gidi 1: Ta c6 v = —16msin(2nt —%) =_8n

2nt—£=£+k2n t:1+k
6 6 6

= = keN

2nt—£=5—n+k2n t:l+k
6 6 2

Thoi diém thi 2012 tng voi nghiém

k=&214—1:1006 :>t=1006+%:1006,5 S.

Céch giai 2:
v

Taco X= Az—(
()]

2
) =J_r4\/§ cm..Viv <0
nén vat qua M; va My, Qua lan thir 2014 thi phai quay 1006 vong rdi di tir M, dén
M,. Goc quét A = 1006.2r + 1 =t =1006,55 .
Cau 86: Chon D. Hudng dan: Gia sir tai
thoi diém to = 0; t; VA t, chat diém & cac vi
tri Mo; My va My; tir thoi diém t; dén t,
chat diém CD theo chiéu duong.
Chét diém c6 van tbc béng 0 tai cac vi tri M, I\./IO 0 M,

bién.

Chuki T=2(t;—t;)=1,5s. vy =16 cm/s.
Suy ra MM, =2A = vy (t, —t) =12 cm.
Do d6 A =6 cm. Tirto =0 dén t,:

T
t,=15s+0,255=T+ E
Vi vay khi chit diém & M, chat diém CD theo chiéu 4m, dén vi tri bién 4m, trong t

T
= — d1 duoc quang duong — .
5 OC quang g 5

Do vay toa d6 chat diém ot thoi diémt=0 la X, = — E=—3cm.

Cau 87: Chon D. Hudng dan: Vit dao dong hoa quanh vi tri x = 1cm

Trang 146



Tai liéu Luyén Thi THPT Quéc Gia 2019
Facebook: Hoc Vit Ly Véi Thay Nguyén Xudn Tri

Taco: 2o Lgi_2 Sat—25T=2T4+ L.
T 277 2 2
1
. X =—=cm
O thoi diemt=0=> 2
v>0

Trong 2 chu ki vat qua vi tri x = lem duoc 4 1an( mdi chu ki qua 2 14n)
Trong ntra chu ki tiép theo vat qua x = lcm thém 1 1an nifa.

Cau 88: Chon B.

Huéng dan: Céch gidi 1:

Wy =W, = L me2Azsin? @2nt-T) = L me?Azeos? @nt-5)
2 3 2 3
2n 2n
= cos(4nt—-—)=0=4nt—-—=—+kn
3 3 2

7 k
=>t=—+-— ke[-1;o)

24 4
Thoi diém tha nhat Gng voi k =—1
= t=—=:.

24
Céach gidi 2:

1

Wd=Wt2>W W:>X—-+—

NG

= ¢6 4 vi tri My, M,, M3, My trén dudng
tron. Thoi diém dau tién vat qua vi tri Wy
= W, img v&i vat di tir Mo dén M, .

Goc
A 1
quetA(p———E:E:H:—(P:—s.
3 4 12 o 24
Cau 89: Chon B. Hudng ddn: Hai chat diém gip nhau: x; = X,. C6 hai nghiém:
1 1 k
t==+k (k=0;1;..), t,=—+— (k=0;1;..).
1=tk ) L=t )

Gap nhau 1an tha 2013: t, :3—16+§ voi k=1006. Tinh duogc t:%s.

Cau 90: Chon B. Huwrdng dan:
Viax = ©A= 3 M/S, amex = ©°A=30nm/s’ = o =10t = T=025.
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. Y, W
Kh|t=0v=l,5m/3=%:> W; = —.

4
ix A 3W
Trc 1a té nang W, = o
kx2 3 kA? A+/3
—2 == =X, = i—\/_ : —>
2 4 2 |
Do thé ning dang ting, vat chuyén dong theo y
T A3 . Mo
chiéu duong nén vi tri ban dau x, = T . Vat
o Mygdcop=——
PN 2 amax A A 2 A X A
Thoi diém a = 15x m/s“= > = X=z > Do a > 0 vat chuyén dong nhanh dan vé
3T

VTCB nén vét & diém M tmg véi thoi diém t= s =0,15s (Goc M,OM = 2)

Cau 91: Chon C. Hudng dan:
Tait=0:X%y=A, Vo= 0: Trén duong tron tng véi
vi tri M.

. A .
Tait:x=— B : Trén dudng tron ung voi vi tri N.

Vit di ngugc chiéu + quay duge goc Ag = 120°

3 o 2n 3.2n
Cau 92: Chon B.
Huéng dan: Tién hanh theo cac budc ta c6
Vat dao dong diéu hoa tir x; dén x, theo chiéu
duong tuong tmg vat CDTD tir M dén N.
Trong thoi gian t vat quay dugc goc

2n

3
Ap _Aop_2mo T_1_ 14
o 2% 3.2n 3 43 12
Cau 93: Chon B. Hudéng dan: Theo gia thuyét, ctr sau khoang thoi gian ngin nhat
At nhat dinh thi vt lai ¢6 1i 6 cach vi tri cAn bang nhu cil.

2n
= L rait= A0 B0 2T %

Ap =120°=

Vay : t =
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At=2t, =2t,
L . ) X, = Acosmt,
Khi do: T (1). Néu ta chon X; c6 dang ] 2

t X, = Asinot,

—+ =
1 2 4
To(l)taco: t; =t, =% thay vao (2) suy ra: X, —+£
Cau 94: Chon A. Huéng dan:
S 1% 1 3.5 _
Bam may tinh: t, =—arcsin—+ =-—arcsin— 10 = 0,0357571 s.
@

Cau 95: Chon C. Huéng dan: BAm may tinh:

t, =£arccosﬁ:>T __ 2t _2m01 =0,51s
® A x|~ 1,2309
arccos'
A
Cau 96: Chon A. Huéng dan:
T/12 T/12
A Al2
e
Y Y
T/12 T/12
el T T
Taco: A—At=—=4At=—
X2 = — 12 3
2
Cau 97: Chon D. Huéng dan:
T/8 T/8
A A
a5
\ A\ )/
X
T/8
=0
Ta c6 1o =T ane=T
aco: SAt=— = -
X2 = AT\/E 8 2
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Cau 98: Chon C. Huong dan:

T/6 T/6
_ A A +0,5A+3
0, 5AJ§;[ . )| 3 .
Y Y
T/6 T/6
X, =0
Tac: | 0o T a2
"y, oA 6 3
2
Cau 99: Chon A. Huéng dan:
T/12 T/12

A osaB P sosafir— N

I
T/12 T/12

2
Vi B |V _A\/§
Taco: |2~ =X =A L [Vmaxj 2
x=—>x=—ﬁ
i S I VLI VS
4 6 12 3
Cau 100: Chon D. Hudng dan:
T/8 A T/8
A{_H\,_z f +% — "
T/8 T/8
v,=0=>x,=A A TOT T
TaCO | Vi o _ A;LZ—§=At=—:>4At=
2 T 2
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Cau 101: Chon B. Huéng dan:

T/6 T/6
— 'y
A FATZ o +AT2\ I
T/6 T/6
Taco:
B S A wAah T T T 2T
a 1, A————2>———=At=—=4At=—.
L, =""X="A=>X,=— 4 2
2 2 2
Cau 102: Chon D. Hudng dan:
Taco:
A =a,, =>X=A A
X =A>X,=—=
a 1, A—\L)I—IzAt:I:>4At:I.
a8, =" ="0’A=X,=— 4 8
J2 J2

Cau 103: Chon A. Huéng dan:
. 2 o .
Cach gigi 1: Chuky T = r_ 0,5s. Do d6 thoi gian di duoc 1a 0,25 s bang 1 nira
®

chu ky nén quang duong tuwong ung la 2A. Quang duong S =2A =24 =8 cm
(mét nira chu ky: m = 1).
Céch gidi 2: Tir phuong trinh li d, ta c¢6 phuong trinh van toc :

v =-167sin (47& + gj cm/s.

Quang duong vat di dugc trong khoang thoi gian da cho la:
t, 0,25

S=st= j 16nsin(4nt+§j}dt.

t 0

Véi may tinh Fx570ES : Bam: Bam:

]
Bém L i hyp IDing ham tri tuyét déi (Abs).Vai bidu thirc trong

dau tich phan 1a phuong trinh van toc, can trén 1a thoi gian cudi, can dudi la thoi
gian dau,.bién t 1a x, ta dugc :
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0,25

J

0
duong S =8 cm.

Bim B cho kha l4u... man hinh hién thi: 8 => Quéng

16nsin(4nt+g)dx

Cau 104: Chon C. Huéng dan: Van téc V = —4msin| 2x —gj cm/s.

2,875
1
2

2 ,
Chukidao dong T=""=15. S ban chuki: m= —[5,75] =5 (chi
®

lay phan nguyén).
Quing dudng trong 5 ban chu ky: S, =2mA =2.5.2=20 cm.

Quing dudng vat di duge trong At’ : S, (t o = tzJ :
-
2

Vi t1+m—T:0+§:2,5 S.
2 2

' t, 2,875 -
Taco: S, = J' ds = _[ 4nsin(2nt——j‘dt.
t1+m—T 2,5 2
2

V6i may tinh Fx570ES : Bam: Bam:

2,875

Nhap may: I
25

2,585786438 = 2,6

Quang duong S=2mA +S’, =20+ 2,6 =22,6 cm.

4nsin (Znt % gj‘ dt [§ Cho vai phat ...man hinh hién thi:

Cau 105: Chon A. Huéng ddn: Van téc V= —87:Sin(47ct—gj cm/s. Chu ki dao

déng:Tzﬁ:lS.
o 2
S6 béan chu ki vat thye hién duge:
= 1 =3 |" = } =137 (lay phéan nguyén)
4 4
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Quing duong vat di dugc trong m nira chu ky: S| [tl - tl - j =2mA =28 cm.
T
2

Quing dudng vat di duge trong At : S, [t —_ tz] :
FRLLE
2

t, 2
voit+m L 7 e s - | ds:jansin(m—ﬁjdt.
2 12 4 6 S 3

H+—

2 6
Vé6i may tinh Fx570ES : Bam: Bim:

2
Nhap may tinh Fx570ES: j 8msin (4nt - gj‘ dt B Cho vai gidy ...man hinh hién
11

6
thi: 3
Quéng duong S=S";+S’,= 2mA +S’, =28 +3=31cm.

- 2 T
Cau 106: Chon C. Hudng dan: Tacd chuky: T _r 0,2s :>E =0,1s.
w

Phantich: At=11s=nT+At'=5.0,2+ O’—22 Quing duong di dugc trong thoi

. T
gian: nT + E la: S; = n4A+ 2A.

Quang duong vat di dugc 1a S = 5.4A+2A =22A =44 cm.
Luuy:Vi: At=5T +% = % =S, =11.2A = 22A nén ta khong can xét lac
t =0 dé tim x, va du cta vy :

X =2C0S (107: — gj cm = v =-207rCcos (107: - gj cm/s .

TT v>0

V= —20ncos(——
3

T
X=2C0S| ——
. 3 x=1lcm
Tait=0: j:>

Vit bat dau di tir vi tri xo = lem theo chidu duong.

Cau 107: Chon C. Hudng ddn: Céach gidgi 1: Chu ki dao dong : T 2z = % = %S
o)
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. X, =0 Lo .3
tait=0: { 0 = Vat bit dau dao dong tir VTCB theo chiéu duong.
v, >

X =6cm

0 Vit di qua vi tri ¢6 x = 6 cm theo chiéu dwong.
V>

Tai thoi diém t = —S
12

S6 chu ki dao d@ng:N=t_t° _toxd_, .1
T T 12=x 12

. Thovi gian vt dao dong I&: t= 2T + = 2T+ s,
12 300

Quang dudng tong cong vat di dugc la : Sy = Spr + Sat
Voi: So;r=4A2=412.2=96 m.

v,v, > 0 . 5
Vi T =Sa=|X—X%X|=6—-0=6cm 20 L .
At< — o}
2
—Vay : S;=Spr+Su=96 + 6 =102 cm.
Cach gidi 2: Ung dung méi lién hé gitta CDTD
va DbbH
Tait=0: X, =0 = Vat bét dau dao dong tir B' Xo X B X
vy >0 o
VTCB theo chiéu duong L
S6 chu ki dao dong : 6
T T 12=x 12
otz oT+ L =oTe Fvei Tl Eo T
12 300 o 50 25

Goéc quay duogc trong khoang thoi giant: a = ot = o(2T + %) =2n.2 + %
Vay vat quay dugc 2 vong +g0c /6 = quang dudng vt di duoc 1a :
Si=4A2 + % =102 cm.
Cau 108: Chon D. Hudng dan: Vit xuét phat tir M (theo chiéu 4m).

_13n _13n

T
Goc quét Ap =Ato=— =—20= 221 + —.
1 ¢ 60 60 3
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Trong Ag; = 2.2m thi s; = 2.4A = 48 cm,
(quay 2 vong quanh M)

T
Trong Ag, = § vat di tt M —N thi

s;=3+3=6¢Ccm. = 5
Vays=s;+5, =48+ 6 =54 cm.
Cau 109: Chon B. Huéng dan:
Lap luan nhu trén ta c6 :

—A(p:(oAt:ﬁI:
T 4

g = Spax = 2Asm7_ 2Asm— QA
Cau 110: Chon B. Hudéng ddn: Trong mot chu ky :
S S 10

s =4A=10cm=> Vv, = n ?=—2=50ch8.

A x : A3 . .
Céau 111: Chon C. Huong dan: Khi Wt =3Wd = X = T\/_ khoang thoi gian the
ning khong vuot qua ba 1an dong ning trong mét nira chu ky 1a 13 khoang thoi gian

A3 A3 A\/__A\/—

|X|<— Dua vao VTLG ta co: %:At—>3 5

Van tée: V= % = A=100T =V, =Aw= 100T.% = 2007 cm/s = 27 ms.

( Mm?A?
Céau 112: Chon B. Hudng dan: Goi A 1a bién do ctia dao dong: W = >
2 2.2
m
Khi vat & 1i d6 x vit 66 Wy = va W, = (DZX
mo’A?  mo?S?
Wy, = - =1,8] (1)
2 2
Mmm?A? Mo*S?
WdZ = 5 -4 2 = 1,5 J (2)
2Q2 2Q2
, m m
Liy(1)- @ suyra 3095 _g35= MOS _5153
Mmm2A? M*S? M*S?
Wd3= ® -9 © :Wdlf8 © =1J

2 2
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Cau 113: Chon B. Hudng dan: St dung mdi y
lién h¢ gitra dao dong dicu hoa va chuyén dong

A

—_
tron déu. Bién d6 cua van toc 1a V. =oA. o | o,
Trong mot chu ky, van toc co6 gid tri bién thién

o vy = —2n\/§ cm/s dén v, = 271 cm/s ting

<V

T
voi goc quét la: ABZZ(OL1+OLZ):(DE:TE. Vi Va

Suy ra

oy + 0L, :g \/Vzmax :(2“‘@)2 _2rn

=
: v v
cosa, =sina, max max

Két qua o = 2n rad/s va f = 1 Hz.

Cau 114: Chon B. Hudng dan: O thoi
diém ban dau vat qua vi tri can bang theo
X, =0

chiéu duongnén t=0—
V, = 0A

Pén thoi diém t; vat chua doéi chiéu

<y<

Mo\ on J3 2m

chuyén dong, nén vat tiép tuc di ra bién
duong
3 v A
v1=£vO SA =x{+L=2x==
2 [0) 2

f -l lotads
0"5 12 3

z e oaiR » .. ot
Dén thoi diém t, vat di dugce 6 cm, ta co: ?2 ===

T .
Trong " vat di tr vi tri can bang ra bién duong (S; = A).
T L iz A A
Trong ry vat tir bién duong tré vé dén vi tri X = > =S, = E)
~ \ Ar At en 1rn AR 24 NPy A
Quing dudng vat di tr luc dau dén thoi diémt, S=A+ E) =6cm—>A=4cm.

. , 2m
Van toc ban dau V, =V, = 0A = ?A = 21 c/s.

Cau 115: Chon C. Huwdng dan: Khi 2 vat gap nhau :
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2cosdnt = 2+/3 cos(4mnt + %)

J3 1 3

. . 1
cos4nt = \/§(cos4nt. - — sin4mnt. E) = - sindnt = > cos4mnt

1 k
S tandnt= & dnt= ok oo t= X

V3 6 24 4

Chon0<t<2,013 = 0< %+%<2,013 = -017<k<79 = k=0,1,...,7
= ¢6 8 lan gap nhau.
Céu 116: Chon B. Huéng dan:
t,=0=x=0
' T T

A :>0—>é:>t1:—:>T:65:>t2:2T—
t2:0’5:>S:4:§:X1 2 12 12

\ . A T )
Sau 2T vat lai tré vé VTCB va di dugc quang duong ? Vo1 E .Dodd S=68cm.

Cau 117: Chon C. Huéng dan:

T/12
j — =
-A -10 0 Aﬁ A

2

: 3 . C
Kh|t=O:>X:A§ vav>0 ; T=12s. Thoi gian tir t = 0 dén khi vat qua VT

T

X = — 10 cm theo chiéu &m 1an 1 1a: to = 2. 1—+ —.

Trong 1 chu ky vét qua vi tri X = — 10 cm theo chiéu 4m 1 lan.

Thoi gian ké tir lic t = 0 dén lac vét qua li d6 —10 cm theo chiéu 4m lan thir 2013:
t=2012T + ty

Luc hoi phuc sinh cong am khi vat chuyén dong tir VTCB ra bién (lyc can) =

\ T \
Trong 1 chu ky thoi gian lyc hoi phuc sinh cong am 1a E . Thoi gian luc hoi phuc

sinh céng am la : T = 2012. %+ 2. %: 1207,4 s.
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XIN CHAO QUY THAY CO

& Pa so gido vién hién nay déu khong c6 thoi gian dé bién
soan tai liéu luyén thi ding nghia, vi thoi gian bi chi phdi béi
viéc ¢ truong, viéc ¢ nha, ...

& Noi dung kién thirc luyén thi thi ngay cang ting Ién
(ndm 2019 chiing ta phai on thi luén kién thirc ciia 16p.10 + 11
+12), cac dang bai tap ciing da dang, doi hoi ngwoi day phai
mat rat nhiéu thoi gian dé bién soan dé phuc vu'tot'hon véi
yéu cAu ciia ngudi hoc va ndi dung 6n thi (Bao quat, full
dang). Rat thuan tién dé Gido vién tham khao.

Qua trinh bién soan nhirng bé tai-liéu nay tén rat nhiéu
thoi gian va cong sirc nén toi sé chia'sé nhirng tai liéu file
word nay dén quy thay c6 véi mong muon-co it phi.

Qui thay cb ding ki truée thang 09/2018 sé c6 nhirng wu
dii sau: CO TRON BQ CAC CHUYEN PE LUYEN THI
LOP 10 + 11 + 12 FULL DANG, GIAI CHI TIET. 30 PE THI
2019 CHUAN CAU TRUC GIAI CHI TIET (Phi 800K)

Céac buoc dang Kki:

e Chuyén tién vao tai khoén so: 0121000843071.
Chii tai khoan: Nguyén Xuan Tri.
Ngin hang Vietcombank chi nhanh Pong Nai.
(Ghi ré ho tén Gido vién chuyén tién va 1y do chuyén tién la
mua tai liéu luyén thi THPT Vat ly 2019)

(Quy thay coé sé nhan dwoc tai liéu trong
vong 24 gio sau khi da dang ki va chuyén
phi tai li¢u)
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e Pién thong tin vao biéu miu dwéi diy dé nhin
tai liéu

https://docs.google.com/forms/d/e/1FAIpOLScgJ78hK

icCLEKtNm 19b7SMihlYQdC6B wBgDb8JzBWhHDP

JO/viewform?c=0&w=1

Chu y: Tai liéu ga&i thanh 2 dot:

+ Dot 1: Géi tai liu HK 1 (16p 10 + 11 + 12) va 10
dé thi thir 2019

+ Dot 2: Goéi tai lieu HK 2 (16p 10 + 11 + 12) va 20
dé thi thir 2019

Moi thic méc:
Lién hé true tiép: 0937 944 688 (Thay Tri)
Hoac mail: tringuyen.physics@gmail.com
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