CHUYEN PE 1. DAI CUONG VE DAO BONG DIEU HOA

DANG 1. PHUONG TRINH DAO PONG PIEU HOA
1. B6 sung kién thirc
® Gid tri lwong gidc cua mot so goc luong gidc ddc biét
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® Dao ham cua ham lwong gidc
. (sinu)'=u'cosu
Véiham hop u:u(x)—> )
(cosu)'=—u'sinu
Vidu:
y= 4sin\/;—>y': 4(\/;) COS\/; zicosx/;
Jx
y = 3cos(sin xz) —y'= —3.(sinx2 ) sin(sinxz) = —3.(x2)' cos(xz) sin(sinxz) = —6x.c0s(x2).sin(sinx2)

e Cich chuyén déi qua lai giita cdc ham lwong gide

2 Rk Sz . T R e . fr 3
+ D¢ chuyen tir sin X — cos x thi ta 4p dungsinx = cos[x _E] , hay chuyén tir sin sang cosin ta b6t di n/2.

+ D¢ chuyén tir cos X — sin x thi ta 4p dung cosx = sin

Iy 2 N . A \
X +E) , hay chuyén tir cos sang sin ta thém vao m/2.

+ Dé chuyén tir -cos x — cos x thi ta 4p dung —cosx = cos(x + 7:), hay chuyén tir -cos sang cos ta thém véo 7.

+ Pé chuyén tir -sin x — sin x thi ta 4p dung—sinx = sin (x + 7:) , hay chuyén tir -sin sang sin ta thém vao m.
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y =—2cos x ——| = 2cos X—E-i-T( =2co0s x-l——1T
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® Nghiém cua cdc phuwong trinh lwong gidc co ban
X =a-+k27n
+ Phuong trinhsin x = sina <
X =m—a+k2w
X =a-+k27n
+ Phuong trinh cosx = cosa <
x =—a+k2n
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Sin X+§}:—E<:>31n x+§}231n __}_> ; S
X+E=§+k2fn x =2 1 Kk2n
Vidu:
2x +—=—+k2m X = —— 4k
iy 1 iy iy 24
COS[Z)H—E]:T(:)Cos[2x+§]zcos[z]——> ,
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® Mot s6 hang déang thire co ban va vmg dung
sin®(z) + cos’(x) =1
tan(z) £ tan(y)

tan{z + ) =
an(z £ y) 1 F tan({z) tan(y)

1— 2
sin®(z) = GES( ?)

1 + cos(2x
cos’(x) = | C?q( 2)

2
sin(x) + sin(y) = 2sin (I -|2- y) cos( )
sin(r) — sin(y) = 2 cos (I ;IJ_ y) sin ( )
_I_

cns{ﬂ—l—ms{ﬁ—chs( )y)c (
y

T+ )

cos(z) — cos(y) = —2sin ( 5 ) sin (‘r’ > y)

2) Phuong trinh li d§ dao djong

Phuong trinh li d§ dao dong c6 dang x = Acos(ot + ¢).

Céc dai lugng dac trung cho dao dong diéu hoa :

x : 1idd dao dong hay do 1éch khoi vi tri can bﬁng. Pon vi tinh: cm, m..

A : Bién d¢ dao dong hay li d§ cuc dai. Pon vi tinh: cm, m..

o : tan sb goc cua dao dong, dai lwong trung gian cho phép xac dinh chu ky va tan sb dao dong. Pon vi tinh:
rad/s.

@: pha ban dau cia dao dong (t = 0), gitip xac dinh trang thai dao dong cua vat ¢ thoi diém ban dau. Pon vi
tinh rad

(ot + @): pha dao dong tai thoi diém t, giup xac dinh trang thai dao dong cua vat ¢ thoi diém bét ky t. Pon vi
tinh rad

Cha y: Bién do dao dong A ludn 13 hing s6 dwong.

Vi du 1: Xac dinh bién dd dao dong A, tan sb géc  va pha ban diu cia cic dao dong c6 phwong trinh
sau:

a) x =3cos

107rt+§]cm. b) x = —2sin

T T
Tt——|cm. ¢) Xx =—cos|4nt+—|cm
4 6

Bai giai

2



A =3cm

a)x =3cos 10wt+§}cm—> w=10rrad/s
T
=—rad
73
A =2cm
. T . T . 3w
b) x =—2sin 'ﬁt—z]cm:2sm m—z-l—w]cm:Zsm wt+7]cm:—> w=mrad/s
3w
=—rad
YT
A=1cm

€) X =—cos

o
47rt—g+7r)cm = COoS

4ﬂt—g}cm:cos 47rt-|—%n}cm:—> w=4mnrad/s

5T
=—rad
7%

Vi du 2: Mt vét dao dong diéu hoa véi phwong trinh x = 10cos(27t + 71/6) cm.
a) Xac dinh li d9 cia vat khi pha dao dong bang n/3.
b) Xac dinh li d ciia vt & cac thoi diém t =1 (s); t = 0,25 (s).
¢) Xac dinh cdc thoi diém vat qua li 6 x =—5 cm va x = 10 cm.
Bai giai

a) Khi pha dao dong bang n/3 tirc ta ¢ 2t +g = g—m = lOcosg =5cm
b) Xac dinh Ii d6 ctia vat & cac thoi diém t = 1 (s); t = 0,25 (s).

eKhit=1(s)——x =10cos

2w.1+%} = IOCOSEZ 5\/§cm

eKhi t = 0,25(s)—— x = IOCOS[ZTLO,ZS—}-%] - 10cos%1T — _5cm

¢) Xac dinh cac thoi diém vat qualido x=-5cmvax=10cm.
Céc thoi diém ma vat qua li d§ x = X, phai thoa man phuong trinh

X=X, @Acos(wt—ﬂp):xo <:>COS(wt+kp)=%

oXx — —5cm & cos
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I
o
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T 1
2t +—|=—
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t:l-l—k;k:O;l;Z;...
4

& s (Do t khong am)
t=——+kk=12;3...
12

10

1
ox — 10cm < cos 2'rrt-|—3 =—=1= cos(ka) & 27rt+3:k27r<:)t:——+k; k=1,2;...
6 10 6 12

3) Phuong trinh vén toc



x = A cos(wt + ) —— v =—wAssin (wt + ) = wAcos

T
wt-l-&p-i-g]
Taco v=x'——

X = Asin (Wt + ) —— v = wAcos (wt +¢) = wA sin

wt + -l-E]
Ty

Nhéan xét:
+ Van toc nhanh pha hon 1i d6 goc n/2 hay ¢, = @y + 1/2.
+ Véc to van tdc v luén cung chiéu voi chiéu chuyén dong (vat chuyén dong theo chiéu duwong thi v > 0, theo
chiéu am thi v < 0).
+ P06 16n cia van tde duge goi 1a toe do, va lubn c6 gia tri duong.
+ Khi vat qua vi tri cn bang (te x = 0) thi tdc do vat dat gia tri cuc dai 13 Vi = ©A, con khi vt qua cac vi
tri bién (tirc x = +£A) thi van tdc bi triét tiéu (ttrc 1a v = 0) — vat chuyén dong cham dan khi ra bién.
Vi du 1: Mt vét dao dong diéu hoa véi phwong trinh x = 4cos(4nt — — — 7/3) cm.
a) Viét phwong trinh vén toc ciia vat.
b) Xac dinh van tdc ciia vt & cac thoi diém t = 0,5 (s) ; t = 1,25 ().
¢) Tinh tdc d9 ciia vét khi vat qua li @9 x =2 cm.
Bai giai

a) Tu phuong trinh dao dong x = 4 cos

4wt—§}cm—>v =x'=—16T7sin 4wt—§}cm/s.

b) X4c dinh van tdc clia vat & cac thoi diémt = 0,5 (s) ; t = 1,25 (s).

o Khit=I(s)——v =—16msin 4w.0,5—§]:—16wsin 2w—§]:—16wsm ——] 8m/3cm /s.
o Khit=1,125(s)—— v =—16msin 4ﬁ.1,125—§]:—16ﬁsin %—g]:—l6ﬁsin g]:—Sﬂcm/s.
c¢) Khi vat qua li do
X =2cm——4cos 4’nt—3]:2(:)cos 4fnt—3]:l—>sin 47rt—3]:j: l—l:iﬁ
3 3 4 2
Khi d6, v=—16msin 4ﬂt—§}:—16w. ié — F8m/3 cm /5.

Vay khi vat qua li @ x =2 cm thi téc d cua vat dat duoc la v = SW\B cm/s.

Vi du 2: Mot vt dao dong dleu hoa véi phwong trinh x = 10cos(2nt — 1/6) cm.

a) Viét phuong trinh van toc ciia vat.

b) Tinh téc do cua vat khi vat qua li d¢ x=5 cm.

¢) Tim nhirng thoi diém vat qua li @ —5 cm theo chiéu 4m ciia truc toa dg.
Bai giai

a) Tu phuong trinh dao dong x =10cos

Zﬁt—g}cm—w =x'=—-20rsin Zwt—chm/ S.
b) Khi vat qua li d§ x =5 cm thi ta c6

10cos 2Tt —— l-——=4+—
6 2

4
J3

=207 = 1073 em /s,

w]:i 1 B

2'rrt—E cm = Scm < cos 2'rrt—E :l—>sin
6 6 2

Tdc do cua vat co6 gid tri 1a v =|—20msin

27t —E]
6

¢) Nhitng thoi diém vat qua li @6 x = —5 cm theo chiéu 4m thoa min hé thirc



T i 1 27 T 27
10cos| 2wt ——|=—5 cos|2nt——|=——=cos— 2mt——=+"+%k2
{x:—S 6} 6} 2 3 | T T
0 < < T
< .
Y —207sin Z’Nt—g <0 sin Z’Nt—g >0 sin Z'Nt—g >0

2 5
oI or s o= kon e =2tk k>0
6 3 6 12
4) Phuong trinh gia toc
x = Acos(wt + p)—— v =—wAsin(wt + p)——a = —w’Acos (wt + p) = —w’x
Tacoa=v'=x"— L 5
X = Asin (wt +¢)—— v = wAcos (wt + ) ——a = —w’Asin (wt + ¢ ) = —w’x

Nhian xét:

+ Gia toc nhanh pha hon van tdc goc n/2, nhanh pha hon li d§ goc m, tirc lap, = ¢, —|—§ =p.t7
+ Véc to gia toc a luon hudng vé vi tri can bang.
+ Khi vat qua vi trf cAn bing (ttrc x = 0) thi gia tdc bi triét tiéu (tirc 1a a = 0), con khi vat qua cac vi tri bién
(tirc x = +A) thi gia toc dat d6 16n cyc dai a,, = W’A
Vi du 1: Mot vat dao dong dleu hoa voi phwong trinh x = 2cos(nt + 7/6) cm. Lay n* = 10.
a) Viét phuwong trlnh van toc, gia toc ciia vat.
b) Xic dinh van tdc, gia téc ciia vat & thoi diém t = 0,5 (s).
¢) Tinh téc dd cwe dai, gia téc cuc dai caa vat.
Bai giai
a) Tu phuong trinh dao dong

v=Xx'=-27sin

o
Tt+—|cm/s
6]

X =2co0S

Iy
ﬂt+g}cm——>

2 2 L
a=——wXx=-7.2cos|Tt+—

cm/s= —ZOCOS[Wt—i—g]Cm/ s”
b) Thay t = 0,5 (s) vao cac phuong trinh van tdc, gia toc ta dugc:

Vv =—27sin

Tt -|—E = —2T7sin
6

34_3 = —27sin T :—’N\/ECI’H/S
2 6 6

a=-—20cos

11t+E = 20sin3 =10cm/s?
6 6

v =Aw=2rtcm/s

max

¢) Tir cac biéu thirc tinh Viax VA amax ta duogc 2 s )
a  =wA=2r"=20cm/s
Vi du 2: Mot vt dao dong dleu hoa ¢6 phwong trinh x = 2cos(107t + 7/4) cm.

a) Viét phuong trinh vén toc, phuong trinh gia toc ciia vat.



¢) Xéc dinh cdc thoi diém vat qua li @0 x =2 cm theo chiéu 4m va x =—1 cm theo chiéu dwong.

Vi du 3: Mot vat dao dong dleu hoa voi phwong trinh x = 10cos(4nt + 1/3) cm.
a) Viét biéu thirc ciia van tbc, gia toc ciia vat.

DANG 2. HE THUC LIEN HE TRONG DAO PONG PIEU HOA
a) Tu cac phuong trinh ciia van toc va li do ta co

x = Acos(wt+ ) . 1]2 + L]z =1(1)
v =—Auwsin(wt+ ) A oA

(1) duogc goi 1a hé thuce lién hé cﬁa X, A, v va ® khong phu thudc vao thoi gian t.

+ —>A—1/x -l——
1)—>x—j:1/A2 ——2
W

+ (1)—>v = +oVvA® — x* néu v 1a tdc dd thiv = oVA? — x°
v

=

+ Véi hai thoi diém t,, t, vat c6 cac cap gia tri X, vi va Xy, v, thi ta co hé thic sau:

+

—

_ =V
2 2 2 2 2 2 2 2 W= .
X, Vv, X, Vv, X, —X;, V;—V, 1 2
- - -
A wA A wA A w A <2 — %2
T=2tw=, |5
vV, —V,
b) Tir cac phuong trinh ciia van toc va gia tdc ta co
v=—Awsin(wt+ ¢ _a V) 2 a2 2
2 ( ) 2 ]+ V]_I@ T 52:1’(2)
a=—Aw’ cos(wt+ ) w’A WA A? WA

(2) duogc goi 1a hé thire lién hé cta a, A, v va ® khong phu thudc vao thoi gian t.
Chu y:



+ Tir (1) ta thiy do thi caa (v, x) 1a dwong elip.

+ T (2) ta théy db thi cua (a, v) 1a dwdng elip.

+ Tir a = —o°x ta thiy d6 thi cta (a, x) 14 doan thing.

Vi du 1: Mot vat dao dong diéu hoa voi phwong trinh x = Scos(wt + 71/3) cm. Lay n =10.
a) Khi vét qua vi tri cin bing c6 toc d 10 (cm/s). Viét biéu thirc vén toc, gia tdc ciia vat.
b) Tinh toc dd cia vat khi vat co6 li d§ 3 (cm).

. 52 ‘
¢) Khi vat cach vi tri cAn bang mjt doanT[(cm) thi vat c6 toc do 1a bao nhiéu ?

Bai giai
a) Khi vat qua vi tri can bang thi toc do cua vat dat cuc dai nén

Vo =0'A=10n 0= VX‘X _ 10n (rad/s)
) T
v=x"'=-—10sin 2nt+§]
Khi dé x =5cos 2nt+§]cm—>
a=—-0A=—41.5co0s 2rc‘t-i—§]cm/s2

b) Khi x = 3 cm, 4p dung h¢ thic lién h¢ ta duoc

2 2
[3] +|— ] =1 v=2mJA’ —x* =215’ —3* =8n(cm/s)
A wA
Al sy o 5v2 I
¢) Khi vat cach vi tri cAn bang mjt doanT(cm) , tire 1a

2
=5

‘X: cm)—)V:2n5—

#] = 5\/§n(cm / s)

Vi du 2: Mgt vat dao dong diéu hoa véi bién d9 A, tan so6 f. Tim tdc d9 clia vat & nhirng thoi diém vat cé
li do

Vi du 3: Mot vat dao dong dleu hoa véi phwong trinh x = 4cos(27t + 71/2) cm.
b) Viét biéu thirc ciia vén toc, gia tdc ciia vit.



e) Tim nhirng thoi diém vat qualidd x = 2\/5 cm theo chiéu 4m.

DANG 3. CHU KY, TAN SO TRONG DAO PONG PIEU HOA

+ Cong thitc co ban T = 2% f =L = @
® T 2n
AM=NT=T= ﬂ
+ Trong khoang thoi gian At vat thuc hién dugc N dao dong thi { N N
f=—=f=—
T At
Vidu 1: Mot vat dao dong diéu hoa véi bién do 10 cm. Trong khoang thdi gian 90 gidy, vat thuc hién dugc
180 dao dong. Lay n° = 10.
a) Tinh chu ky, tan s6 dao déng cua vat.
b) Tinh toc d§ cuc dai va gia toc cuc dai cua vat.
At
a) TacoAt=NT=T =—=2=0,5(s)
N 180

Tir do ta c6 thn 6 dao dong 1 f = — 2(Hz).
T 2=

Lz 2 2
b) Tan s6 goc dao dong cla vt law = ?n = 0—7; = 4n(rad / s).

Y

v :(J)A=4OTC(CII1/S)

max

Tbc do cuc dai, gia tc cuc dai cua vat duge tinh bdi cong thire
Y eveddh & T S 8 8, = @A =167 =160(cm /') =1,6(m /')

Vi dy 2: Mot vit dao dgng diéu hoa ¢é v, =167(cm /s)ia, = 6,4(m /s’)

a) Tinh chu ky, tin s6 dao ddng ciia vat.
b) Tinh d¢ dai quy dao chuyén dong cua vat.

A A3

¢) Tinh tdc d9 ciia vét khi vat qua cac li d§ x = —E;X = -
Bai giai
v.oo= 16n(cm / S) a . 640 40

A = 6.4(m /52 =6d0fem /5t) T TV T A6m ® 4n(rad /).

max

a) Ta co

T=2"_ 0,5(s)

Tir d6 ta c6 chu ky va tan s6 dao dong 1a @
®
f=—= 2(Hz)
2n
A an A s v 167
b) Bién d¢ dao dong A thoa man A = 2% = — = 4(cm)
0) 4n

D¢ dai quy dao chuyén dong 1a 2A = 8 (cm).
¢) Ap dung cong thirc tinh toc do cua vat ta dugc:

2
okhix=—%:>v=(m/A2—X2 =A4rn AQ—A :4nA\/§:8n\/§(cm/s)

4 2
2
okhiX:AT\/§:>V:0)\/A2—XQ:4751/A2—3j:L :%:Eh(cm/s)



Vi du 3: Mt vét dao dong diéu hoa cé gia toc cure dai 1a amax = 18 m/s va khi vt qua vi tri cin bing c6
toc do 1a 3 m/s. Tinh:
a) tan so dao dong cua vat.

DANG 4. CAC DAO PONG CO PHUONG TRINH PAC BIET
1) Dao dpng co phwong trinh x = x, + Acos(wt + ¢) vdi x, = const.
Taco: x = x, +Acos(wt +p)«——x —X, = Acos(wt + ) X = Acos(wt + )
e —
X
Dic diém:
+ Vitri can bﬁng: X = X,
+ Bién d) dao dong: A. Cacvitribiénla X =+ A & x=x,+ A.
+ Tan s6 goc dao dong 13 o.

v=x' <V:—wAsin(wt+@)
"<:>
a=x

+ Biéu thtrc van tdc va gia tdc tuong tmg : ,
a=—w’Acos(wt+ )
2) Dao djng cé phwong trinh x = Acos’(wt + )

1+ COS(2;)t +29) :% +% cos(2wt +2¢p)

Str dung cong thirc ha bac luong gidc ta co: x = Acos*(wt +p)=A

Dic diém: .

+ Vitri can bang: x = A/2

+ Bién d6 dao dong : A/2.

+ Tan s6 goc dao dong 1a 2.

v=x' <V:—wAsin(wt+@)

" \a=—-2w'Acos(wt+)

+ Biéu thirc van tdc va gia tdc twong tmg : <
a=x

3) Dao dpng cé phwong trinh x = Asin’ (wt + ¢)

Str dung cong thirc ha bac luong gidc ta co: x = Asin’(ut +p)=A =

l—cos(2;ut +2p) % ‘;cos(2wt +29)

Dic diém:

+ Vi tri can bang: x = A/2

+ Bién d¢ dao dong : A/2.

+ Tan s6 goc dao dong 13 20.

v=x' V:wAsin(wt+@)
a=2w’Acos(wt+¢)
4) Dao dpng cé phwong trinh x = x, + Acos’ (wt + ¢) hay x = x, + Asin’(ot + p) vdi x, = const: 1am tuong tu.

2nt + 7/
it + 6
a) Xac dinh bién d9, chu ky, tin s6 dao dong cua vit.
b) Tinh li dg, van toc, gia toc ciia vat & thoi diem t = 0,25 (s).

Bai gidi
ot y
Tt + 6

Ant y
it + 3
* Bién d6 dao dong ciavatla A=1 cm.

+ Biéu thirc van tdc va gia tdc tuong tmg : < .
a=x

Vi du 1: Mot vat dao dong véi phwong trinh x = 2 cos cm .Lay n* = 10.

a) Tacox = 2cos’ =1+ cos cm




o T =0,5(cm)
» Tan s0 goc law = 47c(rad / S) =
f= 2(Hz)
. T
v v =—4rsin 4Ttt+§
b) Biéu thirc van tdc, gia téc cia vat tuong tmg 1a { e
a=x
a=—167 008[47rt +7§ — 160 cos|4rt +g
T
x=144cos|t+—|=1—-2= —1(cm)
3
\ , -2 , , . T
Thay t = 0,25 (s) vao cac bi€u thirc cia x, v, a ta dugc{v = —4msin|® + g = —2ﬂ\/§(cm/ s)
a = —160cos|T +§ = 80(Cm/ 82)

Vi du 2: Xac dinh bién d9, chu ky, tin s, li dd, van tdc, gia tbc cia vat & t = 0,5 (s).
a) x = 4cos(2at + w/2) + 3 cm.

b) x = 2cos’ 2‘Ttt+§ cm.

DANG 5. BAI TOAN TiM LI PQ, VAN TOC DAO PONG SAU (TRUOC) THOI PIEM t MQT
KHOANG THOI GIAN At. BIET TAI THOI PIEM t VAT CO LI PQ x = x,.
+ Tir phuong trinh dao dong diéu hoa: x = Acos(ot + @) cho x = xo
+ LAy nghiém ot + ¢ = o véi 0 < o < 7 Ung v6i x dang giam (vt chuyén dong theo chidu am vi v < 0)
hodc ot + ¢ =- o ng véi x dang tang (vat chuyén dong theo chiéu duong)
+ Li d6 va van téc dao dong sau (trude) thoi diém d6 At gidy 1a
+ Sau: {x = Acos(xwAt +a)
v =—wAsin(TwAt + a)
X = Acos(zwAt—a)

+ Trudc: .
v =—-wAsin(zoAt - )

10



BAI TAP REN LUYEN

Cau 1. Mot vat dao dong diéu hoa theo phwong trinh x = 2cos(41t + 1/3) cm. Chu ky va tan sb dao dong cla

vat la
A.T=2(s)vaf=0,5Hz. B.T=05(s)vaf=2Hz
C.T=0,25(s)vaf=4Hz. D.T=4(s)vaf=0,5Hz

Cau 2. Mot vat dao dong diéu hoa theo phwong trinh x = — 5sin(51t — 1/6) cm. Bién do dao déng va pha ban
dau cla vat la

A.A=-5cmva ¢ =-T1/6 rad. B.A=5cmva ¢ =-1/6 rad.

C.A=5cmva ¢ =51/6 rad. D. A=5cmva ¢ =T1/3 rad.

Cau 3. Mot vat dao dong diéu hoa theo phuwong trinh x = 2cos(5mt + 1/3) cm. Bién dd dao dong va tan sé
goc cua vat la

A.A=2cmva w = T1/3 (rad/s). B.A=2cmva w =5 (rad/s).

C.A=-2cmva w = 51 (rad/s). D. A=2cmva w = 51 (rad/s).

Cau 4. Mét vat dao dong diéu hoa theo phwong trinh x = — 3sin(5mt — 11/3) cm. Bién d6 dao dong va tan sbé

goc cua vat la

A.A=-3cmvaw = 51 (rad/s). B. A=3 cmva w =- 51 (rad/s).

C. A=3cmva w = 51 (rad/s). D. A=3cmvaw =-1/3 (rad/s).

Cau 5. Phuong trinh dao déng diéu hoa ctia mét chat diém co dang x = Acos(wt + ¢). D6 dai quy dao cua
dao dong la

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

Cau 6. Mot vat dao dong diéu hoa co phwong trinh x = 2cos(2mt — T1/6) cm. Li do cla vat tai thoi diém t =
0,25 (s) la

A.1cm. B.1,5cm. C.0,5cm. D. -1 cm.

Cau 7. Mot vat dao dong diéu hoa theo phwong trinh x = 3cos(trt + T/2) cm, pha dao déng tai thoi diém t = 1
(s)la

A. 11 (rad). B. 21 (rad). C. 1,51 (rad). D. 0,51 (rad).

Cau 8. Mot vat dao dong diéu hoa theo phuwong trinh x = 2cos(41t) cm. Li d6 va van toc cha vat & thdi diém t
=0,25(s)la

A.x=-1cm; v =41 cm/s. B.x=-2cm;v=0cm/s.

C.x=1cm;v=41mcm/s. D.x=2cm;v=0cm/s.

Cau 9. Mot chéat diém dao dong diéu hoa véi phwong trinh dang x = 5cos(1Tt + 11/6) cm. Biéu thire van tbc tirc
thoi clia chat diém |a

A. v = 5sin(trt + 11/6) cm/s. B. v = —5Trsin(tt + 11/6) cm/s.

C. v =—5sin(trt + 11/6) cm/s. D. x = 5mrsin(rt + 11/6) cm/s.

Cau 10. Mot chat diém dao dong diéu hoa véi phwong trinh dang x = 5cos(mt + T1/6) (cm, s). Ly m° = 10,
biéu thire gia tbc tire thoi clia chat diém la

A. a = 50cos(Tt + T1/6) cm/s? B. a = — 50sin(t + T1/6) cm/s?
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C. a = —50cos(Tt + T1/6) cm/s? D. a = — 5mrcos(1Tt + T1/6) cm/s?
Cau 11. Mét vat dao dong diéu hoa theo phwong trinh x = 4sin(5mt — 1/6) cm. Van tbc va gia tbc cha vat &
thoi diém t = 0,5 (s) 1a

A. 10m/3 cm / s;— 50n°cm / §° B. 10mcm / S;50\/§TEQCH1 /s

C. —10nv3 cm / s;50n°cm / s D. 10mrcm / s;— 50v/31%cm /s

Cau 12. M6t vat dao dong diéu hoa chu ky T. GOi Vmax V@ amax trong t¢ng la van tdc cwc dai va gia tbc cuc
dai chia vat. Hé thirc lién hé dung gilka Vimax Va amax la
A 2nv A 2nv
Ala =-—2% B.a = — Ca =—"1% D.a =-— —
max T max T max QTET max T

Cau 13. Chét diém dao dong diéu hoa véi phwong trinh x = 6¢os(10t — 317/2) cm. Li 6 cha chét diém khi pha

dao déng bang 21/3 la

A.x=30cm. B. x=32cm. C.x=-3cm. D.x=-40cm.

Cau 14. M6t vat dao déng diéu hoa cé phwong trinh x = 5cos(2mt — T1/6) cm. Van tbc cha vat khi ¢ i do x =
3cmla

A.v=2512 cm/s. B.v=1%+2512 cm/s. C.v=%12,56 cm/s D.v=12,56 cm/s.

Cau 15. Mot vat dao dong diéu hoa cé phwong trinh x = 5cos(21t — T1/6) cm. L4y 112 = 10. Gia téc clia vat khi

coliddx=3cmla

A.a =12 m/s? B. a =-120 cm/s? C.a=1,20 cm/s? D.a =12 cm/s?
Cau 16. Mot chat diém dao dong diéu hoa trén quy dao MN = 30 cm, bién dd dao ddng cta vat la
A. A=30cm. B.A=15cm. C.A=-15cm. D.A=7,5cm.

Cau 17. Dao dong diéu hoa cé van tdc cuc dai 1a vimax = 8T cm/s va gia tdc cuc dai ama= 16T cm/s? thi tan
sb goc ctia dao dong la

A. 1 (rad/s). B. 21 (rad/s). C. 1/2 (rad/s). D. 41 (rad/s).

Cau 18. Dao dong diéu hoa cé van tdc cuwc dai 1a Vimax = 81T cm/s va gia tdc cuc dai ama= 1612 cm/s? thi bién
dd clia dao dong la

A. 3 cm. B. 4 cm. C.5cm. D. 8 cm.

Cau 19. M6t chat diém dao dong diéu hoa véi phwong trinh x = 20cos(21t) cm. Gia tdc cta chét diém tai li

ddx=10cm la

A.a=-4m/s? B.a=2m/s? C.a=9,8m/s? D.a =10 m/s?

Cau 20. Biéu thirc ndo sau day la biéu thirc tinh gia tbc ciia mét vat dao dong diéu hoa?

A. a=4x B. a = 4x? C.a=-4x> D.a=-4x

Cau 21. Mot vat dao dong diéu hoa theo phwong trinh x = 10 cos| 2t +g cm thi gbc thdi gian chon luc
A. vat cd li dd x = 5 cm theo chiéu am. B. vat cé li do x = — 5 cm theo chiéu dwong.

C.vatco lido x = 543 cm theo chidu am. D. vat c6 Ii d6 x = 5+/3 cm theo chidu dwong.
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Cau 22. Mét vat dao déng diéu hoa voi phwong trinh x = 4cos(201t + 11/6) cm. Chon phat biéu dung ?
A.Tait=0, li do cta vat la 2 cm. B. Tait=1/20 (s), li d6 cua vatla 2 cm.

C.Tait=0, tbc dd cha vat la 80 cm/s. D. Tai t = 1/20 (s), tbc d6 cua vat la 125,6 cm/s.

Cau 23. M6t vat dao déng diéu hoa phai mat 0,25 s dé di tir diém co téc dd bang khéng tdi diém tiép theo
cling nhw vay. Khodng cach gitra hai diém la 36 cm. Bién d6 va tn sb cla dao dong nay la
A.A=36cmvaf=2Hz B.A=18cmva f=2Hz.

C.A=36cmva f=1Hz D.A=18cmvaf=4Hz.

Cau 24. Mot vat dao dong diéu hoa theo truc Ox, trong khodng thi gian 1 phuat 30 gidy vat thye hién dwoc
180 dao déng. Khi d6 chu ky va tan sb déng clia vat lan lwot 14

A. T=05(s)vaf=2Hz. B.T=2(s)vaf=0,5Hz.

C.T=1/120 (s) vaf=120 Hz. D.T=2(s)vaf=5Hz.

Cau 25. Mét vat dao déng diéu hoa véi bien dd A = 4 cm. Vat thwe hién dwoc 5 dao dong mét 10 (s). Téc do
cwc dai cua vat trong qua trinh dao déng la

A. Vimax = 21T cm/s. B. Vmax = 41T cm/s. C. Vmax = 61T cm/s. D. Vimax = 811 cm/s.

Cau 26. Phuwong trinh li 6 cia mét vat la x = 4sin(4mt — 11/2) cm. Vat di qua li d6 x = =2 cm theo chiéu

dwong vao nhirng thdi diém nao :

A t=112+k/2,(k=0,1,2..)). B.t=1/12+k/2;t=5/12+k/2,(k=0,1,2...).
C.t=512+k/2,(k=0,1,2...). D.t=5/12+k/2, (k=1,2,3...).

Cau 27. Phuwong trinh li d0 ctia mét vat la x = 5cos(4mt — 1) cm. Vat qua li d x = —2,5 cm vao nhirng thoi
diém nao ?

A.t=112+k/2,(k=0,1,2...). B.t=5/12+k/2,(k=0,1,2..).

C.t=112+k/2;t=5/12+k/2,(k=0,1, 2...). D. M6t biéu thtrc khac

Cau 28. M6t chéat diém dao dong diéu hoa véi phwong trinh |i dd x = 2cos(1rt) cm. VAt qua vi tri can bang lan
thtr nhat vao thoi diém

A t=0,5(s). B.t=1(s). C.t=2(s). D.t=0,25 (s).

Cau 29. Mot chéat diém dao dong diéu hoa véi bién do A, tdc dd cla vat khi qua vi tri can bang la vmax. Khi
vat co li dd x = A/2 thi tbc dd clia no tinh theo vinax 1a (4y gan dung)

A. 1,73Vmax B. 0,87Vmax C. 0,71Vmax D. 0,58Vmax

Cau 30. M6t vat dao dong diéu hoa véi chu ky T = 0,5 (s), bién d6 A = 4 cm. Tai thoi diém t vat co li 6 x = 2
cm thi dd I&n van tbc cha vat 1a l4y gan dung la

A. 37,6 cm/s. B. 43,5 cm/s. C. 40,4 cm/s. D. 46,5 cm/s.

Cau 31. Mot vat dao dong diéu hoa trén mot doan thang dai 4 cm. Khi & cach vi tri can bang 1cm,vat cé tbc
dé 31,4 cm/s. Chu ky dao dong cuia vat la

A T=125s). B. T =0,77 (s). C.T=0,63 (s). D. T =0,35 (s).

Cau 32. M6t chét diém c 6 k hdi lwgng m dao dong diéu hoa xung quanh vi can bang véi bién do A. Goi Vimay,

Amax, Wamax 1an lwot [ d6 I&n van tdc cwe dai, gia tbc cwe dai va dong nang cuc dai clia chat diém. Tai thoi
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diém t chat diém c6 |i d6 x va van tbc la v. Coéng thirc nao sau day la khéng dung dé tinh chu ky dao dong

diéu hoa clia chat diém?

AT — ZTA B.T = 21 |2 C.T = 27A |—2 D.T — 24
V max V max 2 Wdlllﬂ)( V max

Cau 33. Mot vat dao dong diéu hoa véi phwong trinh x = 4cos(0,5xt - 57/6) cm. Vao thdi diém nao sau day

vat s& qua vi tri x = 2+/3 cm theo chidu am clia truc toa do.

A.t=1s. B.t=4/3s. C.t=1/3s. D. 2s.

R . 1 3
Cau 34. M6t vat dao dong dieu hoa véi phwong trinh x = 4 cos(wt + @) . Biét trong khoang &giéy dau tién,

vat di ttr vi tri can bang theo chiéu dwong va dat dwoc i dé x = T\E theo chiéu dwong cua truc Ox. Trai lai,

tai vi tri li 6 x = 2 cm, van téc cda vat v = 404/37 cm/s. TAn sb goc va bién do dao dong cda vat 1an luot 1

bao nhiéu?
A. w =207 (rad/s); A= 4 cm B. w =307 (rad/s); A= 2 cm.
C. w=10x (rad/s); A= 4 cm. D. @ =10x (rad/s); A= 3 cm.

Cau 35. Mot vat dao dong diéu hoa véi phuwong trinh x = 4 cos(57¢) (cm). Thoi diém dau tién vat cé van tbc
bang nira d6 I1&n cla van tdc cuc dai la:

A. HS. B. ! ! !

—Ss. . : .
30 30 6 30
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