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I. CHUYEN PONG THANG PEU
a. Khai niém co ban :

1. Chat diém : Mat vat c6 kich thuée rat nhé so véi do dai qui
dao cia vat duge coi nhu mét chat diém nim & trong tam ciia
né.

2. Chuyén déng tinh ti€n : Chuyén dong cha mot vat goi la
chuyén dong tinh tién néu moi diém thudc vat déu vach ra
nhitng dudng gidng nhau va dudng thdng néi hai diém bat ky &
vat luén ludén song song véi chinh né trong quéd trinh vat
chuyén déng. ;

3. Ha qui chiéu :Muén xdc dinh vi tri cia 1 diém trong khong
gian, ta phai d6i chiéu vi tri cia né véi vi tri cha 1 vat da chon
trude — goi la vat lam méc - Hé truc toa do gdn véi vat lam
méc goi 1a hé qui chiéu, gdc cla hé qui chifu & vat thuong dat
lao. ;

« Vat chuyén déng trén dudng thing (A), chon chinh (A) lam hé
chiéu (truc toa dd). '

(+)
a) ' > X

O .
o V4t chuyén dong 1a mét mat phing, hé truc toa do 1a 2 dudng
thdng Ox 1 Oy
ArY , VA




e Néu vat chuyén dong trong khdng gian, hé truc toa do 1a 3
nira dudng thing vuéng géc véi nhau Ox, Oy va Oz.

b. Phuong trinh, dé thi cia chuyén dong thing déu :

o AV B (+)
%l s 5 X
< x >

Mot vat chuyén dong théng déu véi van téc v, lac ddu vat & vi
tri A c6 toa dd x,, sau thdi gian t, vat di duge quiang dudng s = vt
(tir A dén B), toa dd cta B 1la x. Ta ¢6 :

X =X, + vt : (1)

(1) goi la phuong trinh chuyén dong clia chuyén déng thing
déu.

Néu lic dau (t =0), vat & gdc toa do, ta c6 phuong trinh :
X=vt (2)
Theo (1) va (2) thi toa dé 12 ham s& bac nhat cia thoi gian,

D4 thi biéu dién ching 12 dudng thing. -

c. Chuy: ; XA
, ' L
1. Van téc la dai lugng vécto, ta 5220
viét v. ‘ Xy
. _ %
2. Khi mot vat tham gia dong thoi -
vao nhiéu chuyén déng thanh phén . N
I e SNV t
cé vén toc la v, v, .. thi van téc
cua vat la:
P
V=V, o+ Vst (3




II. CHUYEN PONG THANG BIEN POI DEU

a. Véan téc : ;>
1. Van téc trung binh : o y >
Van téc trung binh trén doan OM la :
v 3)

2. Van téc tic thoi : 1a van téc cla vat tai mot diém xdc dinh

. .. C a- N . o~ A :
trén qui dao. Van toc tie thoi tai M xdc dinh bang ti so6 A_)t( , Ax
1a khodng dudng rdat nho quanh M va At 1a thai gian di khoang
dudng Ax d6. Ta 6 :

T T

At 0  Ax

v

Gid tri cla van téc tdc thoi 6 M cang ding néu Ax quanh M
cang nhd. C6 thé viét : ‘

. X ’,
" v A 4)

b. Gia téc :

&

A

>
Vi B

Xty (t)

R4

Lic t,, vat § A cé vén téc la v_;
Liic ty,vat & B c6 vén toc 1a v,
Db bién thién ctia van téc la :
| = S

9

-~ . a” A ) A ~ ) - N . g hed
D4 bién thién clia van toc trong 1s goi la gia téc a

-
AV - .
— = a VOl At = (t5 — ty).

At




Trén quang dudng AB rat nhd, At T4t nheé, 6 thé viét :

Av " .
R a= xt (5)

Trong chuyén dong thing bién d6i déu thi gia téc 14 mot hing
s0. : co

Trong chuyén déng nhanh dén ddu thi vécto gia tdc a cing
chiéu véi chiéu chuyén déng.

Trong - chuyén déng

A 2 s . - ->
chdm déu thi vécto gia vy Vo .
. ——). . o R / Cd rd L
toc a va chuyén dong X N , %
trai chiéu nhau. v Vs
. . - . \ m . < _9, 7
Don vi gia téc la (—2] a
S

c. Phuong trinh ciia chuyén déng théng bién déi déu :

- . .
’_).(?_.M (VO) . (+)
O Ll K ] ”~
A 1.,
X =X+ Vob + _at : (6)
Vi =Y, + at (7

Lic dau vat & M, gde toa do la O, OM = x,.

Vat bdt ddu chuyén dong véi van téc ban dau 1a v, va véi gia
tocla a.

Néu chon géc toa do 1a M c6 :
X = Vot + %a‘c2 . (6a)

vL'= vt + at (7a)

Néu van téc ban dau v, = 0, ¢6 :




d.

1L

X = %at2 | (6b)

V= at (7b)
Chu v : Céc dai lugng v, v, va a c6 gid tri 'du’dng néu cic vécto
tuong ung cling chiéu vdi chiéu duong cla truc toa do va c6 gid
tri am khi ngugc chiéu. ' '
SU ROI TU DO

Su roi tu do 1a su roi ciia cdc vat gay ra bdi tdc dung duy nhat

. -
clia trong luc P. Do d6, sy roi tu do xdy ra trong chan khong

hoc 1a trong khong khi ma moi lyc can déu khéng dang ké.
Phuong trinh roi ty do :

h=—gt® . 8)

[N

ve=gt 9)

IV. CHUYEN PONG TRON DEU

®

Gia téc trong chuyén dong tron :

e Trong chuyén dong cong, véctd van tdc tuc thoi ¢ mdi diém
trén qui dao trung vdi tiép tuyén cda qui dao tai diém dé.

e Véctg gia téc trong chuyén dong tron huéng vao tdm qui dao
nén goi la gia téc hung tam.

V2

a= —

R
Vén téc gée (o), chu ky, tdn sé :

Trong thoi gian t, vat quét duge géc a, c6 :

a (r’adj
W= — —_—
t s

Né&u mai gidy, vat quay n vdng, co :

o = 2nmn




Chukyquay: T=-=Z2=

n [O)]
Tan 86 : f = l .
' T
. Lién h¢ giwa vén téc dai va vdn téc goc : v = oR
v
. Lwec hudéng tém - F =ma < F= mi,

| | CAC PINH LUAT NIU-TON |
Pinh lugt I Niuton : "Mot vat sé ding yén hay chuyén déng
thing déu néu khong chiu mét luc nao tde dung, hodc néu cic
luc tdc dung vao né cin bing nhau".

Dinh luat II Niuton : "Gia téc.cta mc}f vat ti 1& thuan véi luc
tdc dung va ti 1¢ nghich vé6i khéi lugng ctia né" )

F
a= —
m

N
a =

8 [

Dinh luat III Niuton : "Nhimg luc tuong tdc giita 2 vat 1a 2 luc
truc d6i, nghia la cing d¢ 16n, cing gid nhung nguge chiéu."

DINH LUAT VAN VAT HAP DAN |
Dinh luat :
,"‘Hkai chét diém bat ky hiit nhau v6i mot luc ty 1é thuan véi tich
cda hai khéi lugng cla ching va ty 1& nghich vé6i binh phuong
khoéng c4ch giita chdang”.

m;my

" th = G R2

Luc hdp dan va trong luc :



Trong lyc 12 lyc hdp dén giita 1 vat va trdi dat :
mM

P-':th (g mg =G? o

" GM
Vay g = 't

M 1a khéi lugng caa :qué dat, m 1a khai luong cha vat.

R 12 ban kinh cha qua dat.

PINH LUAT BAO TOAN PONG LUGNG |

. Pong lugng : Pong luong P cla mét vat 1a dai lugng vécto
biing tich ctia khéi luong m v6i van téc v cha vat 4y, p=m 7V .
b. Dinh luat : "Tong dong lugng cia 1 hé kin duge bao toan"

T e - - -, -,

TP s TP s A ix s . -
v, va v, la van toc cda vat trude va cham.

X s TP AR A o on
v, va v,'la vén téc cia vat sau va cham.

Néu lic ddu, 2 vat ding yén, téng dong lugng bang khong thi
sau khi va cham c¢6 : ' ' ’

g -
m v, +myvy =0

DINH LUAT BAO TOAN NANG LUQNG |

. Céng co hoc : Luc F tac dung vao 2 vat lam né di chuyén

doan MN = s thi "cong cila luc F 1a dai lugng A do bing tich

g 9
s0. ‘ _ o
A = F.s.cosa (1) D/
x , A a o .
M N
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- huéng vGi dich

C(”)ng_ 14 dai lugng v6 huéng. :
Pon vidocéngla (J),c6: 1J =1IN. 1m (J =N.m). -

' Cong sudt : cong suat P la dai luong do bing thuong s6 giita

cong A va thdi gian t dung dé thuc hién cong 4y . _
P-4 o w-Y¥, @
v t 1s _
Céng cua trong luc : B
Mot  vat  roi  theo 4
dudng théng ding thi

m
. N - i -
trong luc p ~cung l h Py
_>
P

chuyén. Vat roi do téc

dung cta trong luc P. _ 0
Khi vat roi tir dé cao h,

h; xuéng do cao hy, | J

cong cda trrong luc :

A =P.h = mg(h, - hy) (3)
Néu vat trugt khong ma sét trén mat phing nghiéng gc’)c o so
v6i mit phéng ndm ngang, dé cao cia B va C chénh nhau la h
thi céng cda trong luc 1a A = P;.BC ..

Pr = Psina
. h
h=BCsino =  BC= -
sin o
. h ,
< A =P;.BC = Psina. ——— = p.h. (3a)

.8sma

Tir (3) va (3a) thdy "Céng cla trong
lue khong phu thude vao dang cla qui -
dao; ma luén luén bing tich cia
trong luc v6i hiéu hai d cao cia hai
dau qui dao". Coéng cha trong luc khi
vat di chuyén tir B dén C theo cdc qui




d.

- nghiéng.

dao 1, 2, 3 c6 cung tri s6 1a :
A=Ph

Dong ndng :
1. Biu thitc: Ez= %mv2

2. Pinh ly vé dong nang : "Dd bién thién dong ning cia 1 vat
bing céng cia ngoai huc tdc dung vao vat. Néu cong nang la
duong thi dong ning ting, néu cong nang la 4m thi dong ning
gidm".
Thé nang :
1. Bidu thuc : Trong trong trudng, thé ning cia moét vat phu
thudc vao do caoh. : -

E; = mgh.
2. Dinh nghia thé niang : " Thé niang la nang lugng ma mot hé
vt (mot vat) cé do tuong tdc gilta cdc vat ciia hé (cdc phan cla
vat) va phu thudc vao vi tri tuong doi cla cdc vat (cde phén) dy"

BAI TOAN "CHUYEN DONG CUA MOT VAT
TREN MAT PHANG NGHIENG"

Mét vat khéi lugng m chuyén dong trén mot mat phing
nghiéng géc a véi mit phéng ngang, hé sd ma sat gilta vat véi
mit phing nghiéng 13 k.

Phén tich P ra 2 thanh phéanla: .

. 17.; kéo vat chuyén dong trén
mit phlng nghiéng.

5> A N « 2
e Py ép vat vao mat phang

¢ Theo dinh luat II Niuton, ¢é:

11
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Pr = p.sina = mgsina
Fo = kP& = kmg cosa

_ mgsina - kmg cosa
m

I~ a

= g(sina - kecos o).

e Néu ma s4t khéng ddng ké, c6 :
‘a = gsina.

e Néu hé s6 ma sht k = tga, c6

. sin a
a=g|sino-~- cosa| =0.
. cosa :

Lic d6 vat hoic 1a ding yén, hogc 1a chuyén déng théng déu.

-

| CHUYEN PONG CUA MOT VAT Bl NEM NGANG |

~ A ' , | N ~ L. - o 2 —>
Mot vat duge ném ngang tir 49 cao h v6i van téc ban dau v, .

Vat d6 tham gia 8éng théi vao hai chuyén déng thanh phan :

1. Chuyén dong théng déu theo phung ndm ngang véi van téc

ban dau v,. Phuong trinh chuyén dong la :

X = v, 1)

2. Roi tu ‘do. Phuong
trinh chuyén déng 1a :

1 . h
h = = gt? 2
) 2gt ()v
Thé t & (1) vao (2), ¢6 :
1 x?
h= g — 3
’ 2gv§ (3)

(3) goi 1a phuong trinh qui dao cua vat — Mot cung parabol.

PN



| DINH LUAT HUC (vé sy dan héi) |
a. Dinh ludGt : "Trong giéi han dan hdi, luc dan héi ti 1& véi do
bién dang cia vat dan héi".
_ F = -kx.
e Hé s6 k phu thudc »vé}a kich thuéc, ban chat cta vat dan hoi.

e Dau tru chi ring luc dan hdi ludn luén nguge véi huéng cia
bién dang.

b. Su bién dang ciia lo xo :

Treo mot 10 xo & phuong thing diing tai I,
dau duséi c6 mic mot vat khai luong m, khai
lugng cia 16 xo khéng ddng ké, 10 xo gidn
ra doan Al, réi hé thong & trang thdi can
bing. O 1o xo xuat hién luc dan héi (lue

cang) ¢, . Taco :
Al

-

& +P=0 (1)

Chiéu (1) trén truc toa dd c6 chiéu duong
nhu hinh vé, c¢é

-Co+P=0 » & P=2<C

 (+)

= mg=kAl,

k=—"=- (2)

"Luc dan hoi (Iyc cing) xuat hién & 1o xo khi né bi bién dang
xdc dinh bing tich giita do dan h01 (con goi la do cing) va do
bién dang cia 1o xo".

c. Do citng cua hé 1o xo : C6 2 16 xo do cimg 12 R, va R, chdp
_ ndi véi nhau thanh hé 1o xo, goi k 1a dg cing cua hé 16 xo.

1. Hai 10 xo mdc néi tiép : Méc vao hé 1o xo vat m, khi co hé &

trang thai can bing, trong luc P truyén doc co hé.

13




Chiéu (1) trén truc toa do c6 chiéu
duong huéng xuéng, ta cé :

P-C =0

S

& mg=kAl (2)

N
~eKéo vat huéng xuéng theo E ->
phuong théng ding doan O, réi - 5 <
buéng nhe. Khi vat di chuyén dén
M (OM = x), ta phéan tich luc téc v M
dung vao vit, ¢6 : P )
5> ,
P+ =F (3) B
- R _>
7 P

Chiéu (3) trén truc toa dg, c6 : (3

N7 ]

P- T =mx v6i T =k (Al x x) ,
& P - k(Al, x x) = mx < - P-kAl,-kx=mx

k v .
< a=- —X < a=x
m
Pat : 5.=mz
m
o x'=-o% (4)

" Nghiém cia (4)1a: x = A sin (ot + ¢)
Vay con l4c 1 xo dao dong diéu hoa véi chu ky 1a T = 2n \[% )
A 12 bién do dao dong, ¢ 1a pha ban dau.
b. Khao sat dinh luong :
* Phuong trinh co ban : _
1. Lydd x=Asin(ot+¢) (1)

2. Van téc v = x' = 0A cos(ot + ¢) (2)
3. Giatéc a=x" = — o*Asin(ot + @) = - cosx (3)

16



| DINH LUAT HUC (vé sy dan hdi) |
a. Dinh ludt : "Trong gi6i han dan héi, luc dan héi ti 1& véi do
bién dang cta vat dan héi".
F = kx.
« He 56 k phu thuoc vab kich thudc, ban chat cia vat dan héi.

e Dau trir chi ring luc dan héi luén luén nguge véi huéng eia
bién dang.

b. Su bién dang cua lo xo:

Treo mot 10 xo ¢ phuong théng ding tai I,
dau dudi c6 mic mot vat khsi luong m, khai
lugng cua 1o xo khéng ddng ké, 16 xo gidn
ra doan Al, roi hé théng & trang th&i can
bing. § 1o xo xust hign luc dan héi (lue

-
cang) ¢, . Tacé:
o

s +P =0 (1)

o

Chiéu (1) trén truc toa dd cé chiéu duong
nhu hinh v8, cé

-, +P-0 » o P=<C

(o} [+

/ (+)

= mg = kAl
meg

k = 2
i 2)

"Lyc dan hoi (Iyc cing) xuat hién ¢ 1o xo khi né bi bién dang
xdc dinh bang tich gitta d6 dan hoi (con goi 1a dé cing) va do
bién dang cta 16 x0".

c. Do cing ciia hé lo xo : C6 2 1d xo do cing 1a R, va R, chédp
_ n6i véi nhau thanh hé 1o xo, goi k 1a dé cing cia hé 16 xo.

1. Hai 1o xo méc néi tiép : Méc vao hé 16 xo vat m, khi co hé &

trang théi cin bang, trong luc P truyén doc co hé.

13
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* Do tac dung cla P ma 10 %o k; gién
ra doan Aly, ta cé :

P = kl All = Al] = k£ (3)

1

N
¢ Do tdc dung cia P ma 1o xo ks, gién
ra doan Al, ta c6 :

P=k,AlL, < Aly = z (4)

¢ Do tdc dung cia P, hé 1o xo gidn ra
doan Al = Al; +Al,. Ta c6 :

P=kaAl = Al:% (5)
T (3),(4), (5), 6 :

B—£+E < l:‘—1—+i-

k k, k k k; ky

2. Hai 1d xo mic song song :

~ Hai 15 xo0 ¢6 cung d6 dai, do bcfmg k; va k,

méc song song vdi nhau, ta c6 hé 16 xo cé

~ d6 cing 1a k. M#c vao hé 1d xo vat m.

Trong luc P dugc phan tich thanh 2
thanh phan la E) tdac dung vao 10 xo k;

va P, tdc dung vao 1o xo k, — Moi 1o xo

gian ra doan Al,. Ta cé :

Py: k.Al,
Py = kAL,
P2 = kz.Alo.

P = P1 + Pz <37 k Alo = k].AlO + kQ.AIO.



3. C4t 15 xo ‘ »

Cit mot 10 xo c6 dd dai tu nhién 1,, 46 cimg K, thanh nhiéu
dean dai 1, 1y, ... 46 cing ki, ko, ... Sau khi cit, lai néi hai dean
v6i nhau rdi treo & phuong thang ding, mic vao 1o xo dy vat m.

iR
Do tdc dung cda trong luc P ma :

doan 16 xo0 1; gidn ra Al,. '
doan 10 xo 1, gian ra Al,. l,
Ca 10 xo0 1, gidn ra Al. ' N YAYA
Goi d6 gian cua 1 don vi dai 1o xo la N
v l
A—l"_, ta cé : 2
]'0
Al,
P=k1 A11‘= k‘] .11 - Al
I,
P = kz A].z = k2 Alo .12.
]'O
P=kal=k, ‘;1" 1.

o

o [kl =kl =kyly =.. |

| CON LAC LO XO - DAO PONG PIEU HOA |
. Chitng minh CLLX dao déng diéu hoa :

Con 14c 16 xo0 gébm mot 1o xo do cing k khéi lugng khéng dang
ké mic véi vat m. Treo con 14c 1o xo & phuong thing ding.

N
¢ Do tdc dung cia trong luc P 10 xo gidn ra doan Al, réi hé
théng ¢ trang thdi can bing, ldc d6 & 1o xo xuat hién luc cing

-

Z, . Tacé:

-

P+ =0 (1)

(=]

15.




O

Chiéu (1) trén truc toa d6 c6 chiéu
duong huéng xudng, ta cé : ’

P-C =0

S

& mg=kal (2)

~eKéo vat huéng xuéng theo v -
phuong thing ding doan O, rdi 5 €
budng nhe. Khi vat di chuyén dén
M (OM = x), ta phan tich luc téc‘ I .
dung vao vat, ¢6 : p ]

L ,

P+ =F (3) B

, ) P

Chiéu (3) trén truc toa d9, c6 : (+)

anTana's
TR

P- T =mx véi T =k(Al, x x) _
o P -kl xx)=mx < P-kAl -kx=mx

k "
& a=- — X < a=x
m

bat : 3/= o?
m

o x'=-o0% 4)

Nghiémcia (4)la: x = A sin (ot + ¢)
Vay con 14c 16 xo dao déng diéu hoa véi chu ky 1a T = 2n \/% .

A la bién d3 dao dong, ¢ 1a pha ban-dau.
b. Kheo sat dinh luong :
* Phuong trinh c¢o ban :

1. Lydd x=Asin(ot + o) (1)
2. Van téc v = X' = oA cos(ot + ¢) (2)
3. Giatdc a=x"= - o’Asin(ot + ¢) = - cosx (3)

16



* Chuky :

o= 2nf = —22
T
1. Tan s6 géc © = ‘/% o 4)
2. Chuky T=2n _‘1‘(1 ; (5)
3. Chuky  T=2n | o )
g . .
* Van téc :
Tu(l) = % = sin(ot + ¢)
. v
Tu(2) = — = cos(ot + @)
oA
2 2
X v .9 2
L+ —— =sin*ot + @) + cos“(ot + ¢) =1
A?  %A? ? v
o X’ - vi= oAl =  v’=o0XA’-%P)
1. ély do x : V=(0‘\/A2 -x2 : (7)
2. G vi tri bién : v=0 (8)
- 8. Ovitrican bing: v=0A )]
* Nang lugng : ’ "
1. Bong ning :
Eq= _;_,rmv2 = %mmzA2 cos¥(wt + (p). (iO)
2. Thé ning cia lo xo : -
E = % kx” = %szzsinZ((ot + ) - (11)

3. Nang lu’dng dao déng cia CLLX : E = E;'+ Eq
17
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E= %kAz[cos"(wt +¢) + sin*(ot + )]
B ) 1 9 ] N )

A

* D) cing ciia hé 16 xo : ‘

1. Mic néi tiép : 11,1

il 13)
kK @k (
2. Mic soxig song: k=k; +ky- (14)
3. Citloxo: - Lk, = Lk, = Lk, = ... (15) .
| .CON LAC PON |
a. Phuong trinh co bén :
1. Ly ds | o = a.sin(ot + ¢) (1)
k 5 = A sin(ot + ¢) (2)
2. T4n s6 géc o= % | (3)
3. Chu ky T=2n \/1 - 4)
) g
4. Van téc v = 2gl(coso — cosa,)
>
5. Luc cang cia dong luc :
C" = mg(3cosa - 2cosa,) (5)
6. Nang lugng dao déng :
1 mg 9 . .
E==-.—2 A 6
2 1 . ©
b. Déng hé con ldc don :
1. Dong hé chay diing ¢ mit dat véi chu kylaT, = 2n ‘/I .
‘ 10 € g

18



' Khi dua lén do6 cao h déng hd chay cham, méi gidy cham la. %—

Khi dua xuéng do su h, déng hd chay cham, mdi gidy cham la
b -

2R’

R 12 bdn kinh trai dat.

- 2. DPéng hé chay ding & nhiét dot}. Khi nhiét do'ting dén t$

aAt®

thi déng hé chay cham méi giay hon la [ ) , Néu nhiét dé

gidm (dén t3) thi déng héd chay nhanh méi gidy nhanh la
[cx.At°
2

. Con ldc don chiu tac dung cia lue quan tinh :

Khi 1 vat tham gia vao mét chuyén d()ng c6 gia toc thi né chiu
thém tdc dung cia luc quan tinh F, ngude chiéu véi gia tée a .’
1. Luc qudn tinh c¢6 phuong théng dimg :

Theo con lic don trong 1 thang mdy chuyén dong cé gia téc

- - . . 2 1 hac 4 . s
a . Cac luc tac dung vao con lac la P, ' va F. Khi con lic &

 trang thdi can bing, c6 :

- - — ’ ) >
P+F+ =0 1a
[ —

-

P*= P + F véi p* = mg*.

oY

Chu ky dao déng cta con lic 1a :

T* = 2n —L,—;,vdi gét=g+ta.
g”

o
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T % —

2. Luc quédn tinh c¢é phuong nim ngang :
Khi con lic & trang thai
can bang thi day t né hgp ) ,
v6i phuong thing dimg ' S
géc o. Ta ¢6 :

R ¥

—
- el >
P+F +C =0 ' a
Nt
> - _>| al
P*+C. =0 pr¥--YPp

CbNDD —

P'=P*coso. <<  mg=mg*cosa

gt = £ va  Tr=o2n |-
coso g

Con lde don chiu téc dung cia lwe dién truong :

Khi dit con ldc don tich dién q trong dién trudng thi dién

trudng tac dung vao con lic luc dién trudng.

q>0 thi F, E ciing chiéu’

F-qb

q<0 thi f?‘), E nguge chiéu nhau -
1. Luc dién trudng c6 phuong thing ding

4 — g
P+F=PF*
#* + Po= o
P¥xP |F‘I & mg ‘mgiquE 0> 0
e q
*=gt —E
& =8> >
T 20
T = 2n |— -
T\/g* P ‘LE
(gA=g+lq—!E)
m



2. Luc dién truong ¢6 phuong ndm ngang. -
P+F + c; " = 0 (Khi con l4c & trang thdi cin bang)

e
-

P*+'Z: = 0 : “

F
tga = —
go = 5
P = P*cosa

<  mg = mg*cosa

[ HIEN TUONG GIAO THOA CUA SONG |

a. Thanh lap phuong trinh song :
d

0 M
Gay ra 6 O mot tam dao dong. Dao dong & O truyén dén M.
/—> phuong trinh séng & O 1a M, 1a u, = asin ot

Lic t .
phuong trinh séng 6 M la uy = asin 0t - —]|.
v

'b. L§ thuyét vé giao thoa :
J $; va Sy ¢6 2 ngudn dao dong k&t hop (cung tan sd, cung pha
hoac dd léch pha khéng déi).
Gia st phuong trinh cia céc
dao dong 6 S; va S; ¢6 cung
biéu thuc 14 u, = asin ot.

"Phuong trinh séng ¢ M do
ngudn S, truyén téi la :
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. d ) . - - ) ) » FE
ujy = asin m(t - —1) = asin ((ot‘—- gdl) = asina;
‘ v v ‘
Phuong trinh séng ¢ M do ngudn S, truyén t6i 1a :
ugy = asin (t,-— 22—) = asin (mt -2 d2) = asinp.

Phuong trinh séng tdng hgp tai M 13 uy = upy + oy

-B
-2

_[(Hg] | Ka)t———d) (@t—%dzﬂ

| | ’:o)t— 2‘”—‘,«11 + dz)]

1 1 W ®
5[01—6] 5[(mt—;d1)—(qt—;d2)]
[Z‘”—V (d, —d_1>}

o © ) T
um = 2acos . (dy - dQsm {a)t - —2~;(d1 +d, ):l

. . . a+f
Uy = asino + asinf = 2asin 3 cos

il 1
H

Biéu thic 2acos 21 (dz - dy) = A 1a bién do ciia dao dong téng
v ,
hgp 6 M.

1. A - maxkhi

cosg(d2 -d;) =1 |
2v

o 2d-di=kr (dy - dy) = kn
2v X )

T2 -
T
Lamsl (dz'—dl)-— k)L . (1)

"Néu hiéu dudng di cda cdc song thanh phan den M 1a s6
nguyén blmc séng thi bién d6 dao-dong ¢ M cuc dax '



(1) 1a phuong trinh ciia mot ho hypgnbol..
2. A =0 khicos-—(dy - dy) =0
2v

L o 2R
2 A
T2—
T

o 2d-d)=2k+1) dy—d) =k +1) =
‘ 2v 2

< (dg - dl) =2k + 1)—;— (2)

“Néu hiéu duong di cla cdc séng thanh phan dén M 1a sd 1€ nia
‘budc séng thi bién d6 dao dong & M triét tidu."
Biéu thic (2)1a phuong trinh cta 1 ho hyperbol.

. Cac bai toan co ban :

1. C4c didm trén S;S; c6 bién d¢ dao dong cye dai

Goi B 12 diém c6 bién 49 dao dong cuc-dai. Ta c6 -

SB-SB=ki B
SB+SB=k s, S,
k 'y . ;
< SQB= 5 +k§ (1)

Khi B di chuyén tir lan can S, dén lan can S,, thi :
0<SB<l & 0< % +k%‘<l

- - £ <k« —l~ | (2)
A A
(1) va (2) chho phép ta xéc dinh s6 diém S,S, dao dong vdi bién
dd cyc dai va vi tri cda ching.
2. C4c diém c6 bién db dao dong tridt tiéu trén S,S,.
% N s,
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3. Khoéng cdch 2 diém lién tiép trén S;S, c‘6' bién @6 dao dong

cue dai la »
2

Khoéng cdch 2 diém lién tlep trén S,;S, c6- blen d6 dao dong

- triét tleu 1a %

~ Khodng céch giita 1 diém c6 bién do dao dong cyc dai va diém

lién ti€p c6 bién do dao dong tinh tién trén S,S, lé% .

[SONG DUNG |

L&y 1 soi day dai 1, mdt ddu budc cd dinh vao diém B, mot dau

ndi véi mot ngudn dao déng O.

Séng tit O truyén thu , l
ddy dén B réi phan / N
xa va truyén ngugc vé -~ B

qua M.

Phuong trinh séng ¢ O 1a :

u, = asin ot

Séng t6i 6 Mla: ’
upm = asinu)(t— - d) = asin(t—l+é)
v v.ov/
Q'M=asin( t-—w—1+w—d—)—asina (1)
V.V

Séng t6i & B 1a :
u'g = asin® (t - l)
‘ v
Séng phan xa ¢ B la :

" v - he I
‘u'm = - up=-asino|t-—}.
. . v



Séng pﬂén xa d Mla:

= a1 =)
uy = -asmoft-—-—

v v
u'{w = —asin (“’.t Lol + 92) =-asinf 2)
v v ‘x—'“‘--«-—u_' ——

Phuong trinh séng téng hop 6 M la :

oa-B .a+B
2

uy = Uy + uy = a(sino — sinp) = 2asin

~1—(a+[3)= l{( t—m—l+9—(—i—)+(wt—-w—l—99—):\ = [mt——m—l]
2 2 V. Vv v v v
< uM=Zasin9dcos[mt—9—l:\
v v

'« Bién d6 cia dao dong tdng hgp la A = 2a sin 24
v

* A — max khi

ﬁn2#=1 o 24=@k+1I
v v 2

2n
T

. T
£d=(2k+ 1)5
T

- d:@k+h% 3)

25
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* A— 0khisin®d=0 o 2d-kn
v v

A
d=k= 4
= 5 (4)

Céc h# thic (3), (4) gilip ta xdc dinh cée nit va bung trong hién
tugng séng dimg, vi tri cdc nit va bung c§ dinh.

Khodng c4ch giita hai nit hodc hai bung lién tiép déu bing % .

Khoang cdch giita 1 bung va 1 nit lién tiép bing %

26



Chuong 11

PONG HOC

. Ménh dé nao sau day ding khi néi vé chuyén dong thing déu :

A

D.
E.

Phuong trinh chuyén dong 13 moét ham s¢ bac nhat theo
thoi gian. |

_ Gia t6c cia chuyén dong 1a mot hiing s6.

Vécto van toc tai moi di€m déu cung phuong, cung chiéu,
cing cudng do.

ABC

AvacC.

* Mot chdt diém chuyén dong thdng déu theo phuong trinh :

x =2(4 -t) v6i x tinh béng m, va t tinh bdng gidy.

Trd loi cde cdu héi sau : 2, 3, 4.

. Chuyén déng c6 nhiing tinh chat nao sau day.

CA
B.

Q

D.
E.

la chuyén déng nhanh dan déu.

14 chuyén doéng cham dan déu.

‘1a chuyén dong thang déu.

14 chuyén dong bién dai.

Cédc nhan xét trén déu sai.

. Db thi cda chuyén dong nhan dang nao sau day :

27




O 0 4
E/\X
- >t
4. Toa d6 ban d4u va van téc ctia vat nhan gid tri nao sau day :
A x,=4m , V=1E B.x0'=8m; V=12
: ‘ s o T8
C. x,=4m , v=202 D.x,=8m , v=22
s s

E. x,=0, v=2I—n—.A
g

5. D6 thi chuyén dong cda 1 vat cé dang nhy hinh vé
4\ x(m)

22} ————————————

U -

28 .0
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-Phuong trinh chuyén dong nhén két qua nao

A x=2+12t : B.x=2+§t C.x=2+22t
D..x=g—2-f; E. x = 12t.
12 . .
* Pé thi chuyén déng ciia 1 vdt cé6 dang nhu hinh vé :
A\ X(m)
15
o 5 t(p)

Tré 1oi cde cdu héi sau : 6, 7.

Ménh dé nao sau day ding khi nhan xét vé chuyén déng :
Chuyén déng cham din ngugc .chiéu truc toa do.
Chuyén dong cham dén ciing chiéu truc toa dd.
Chuyén dong thdng déu ciing chiéu truc toa dé.
Chuyén dong théng déu nguge chiéu truc toa do.

Ho oW

Chuyén dong cham déan di vé phia géc toa do.

Phuong trinh chuyén déng nhan biéu thic nao sau day

A x=15-5t B.x=15+ 5t C.x=15-3t
D. x=15+3t E.x=15-t

* Dé thi chuyén dong cia 1 vt cé dqng nhu hinh vé.
A x(m) '

M
12} ---

ol SRt

0 12 20 t(s)

Tra loi cde cdu héi sau : 8, 9, 10.
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16.

17.

18.

R v6i van tdc géc 1a o, goi v 1a van tdc dai. Lyc huéng tdm nhan
biéu thic nao sau day : ‘ s
A. F=moR ~ B.F=mvR ~ C.F=mvR

D. F=mX E. F = mo®R.

‘ R - Do R Pl .
Mot chét didm chuyén déng bié’ndé’i déu theo quy dao thdng &
thoi diém t; = 1s, toa do cia chdt diém la x; = 10m va vdn téc

. m 2 ... ... ' e L g
la v; = 8—. O thoi diém t, = 4s, tea dé va vdn tée ctia chdt
s .

diém la x, = 52m va vy = 202
S

Trd loi cde cdu hoi sau : 16, 17, 18.

Gxa téc cia chuyén dong nhan gid tri nao saau day :
m
A 3Z B. g C.5—.
Je) . R $2
m ‘ m
D. 4— E. 6 —
&2 &2
V4n t8c ban d4u cia chuyén dong c6 gid tri ndo sau day :
A 4= B.g 2 c.e 2
s s s
D. 32 E 52
s s
Toa d¢ lic d4u ciia chat diém c6 gid tri nao sau ddy :
A. 4m - B. 5m C. 6m
D. 3m E E. 8m.

Mét thang mdy chuyén déng tiz ddy mgt giéng sdu 40m lén mdt

ddt. Trong 20m ddu, thang mdy chuyén déng nhanh ddn déu

32

véi gia toc la a; = 0, 42 sau dé chuyén dong chdm ddn déu
2 ,

dén mgt ddt vt vdn téc bdng khéng.

Tra l(n cdc cu hoz sau : 19, 20, 21.



19.

20.

21.

Vén t6c eue dai cia thang mdy c6é gi4 tri ndo sau day :

A 282-12 B.4 2 c.2
S S
D. 1,41 2 E g8 2
s ] s

Thoi gian dé thang mdy di tir day len dén miéng gleng cb gia
tri nao sau day :

A 10s B. 20s C. 30s
D. 15s E. Mot gié tri khdc ,
Gid tri cla thang mdy trong giai doan cham dan déu la a; ¢6
gia tri nao sau day :
A 082 B. 042 D. 0,6
s s s
C. 1,2% E. Két qua khac

* Mot thang mdy di chuyen tu nueng giéng xuéng ddy giéng theo

22.

phuong thic sau :

—~ Thang mdy khdi dong véi vén téc ban ddu bdng khéng.ﬂ Trong
20s dau tién, thang mdy chuyén déng nhanh dén déu véi gia

té,C a; = 0,4 22
s , ,
- Sau dé thang mdy chuyén déng chdm ddn déu sau 40s thi
cham ddy giéng véi vdn toc trigt tiéu.
Trd loi cdc cdu héi sau : 22, 23, 24.
Quang dudng thang mdy trong-20s diu va van tdc cha thang

méy diém cudi ctia quiang dudng nay ¢6 nhimg gia trl nao sau ’
day

A 80mvas 2 B. 160m va 8 =2 C. 80mva 8 ™
S s s

D. 160mva4 = E. Mot ddp s6 khac
a4~ !

33




i

74.

Mot con ldc 16 xo dao déng diéu hoa véi chu ky la T = 1s. Nang
lugng dao dong la 20m J. Vit m = 800g, léy 7 = 10.

Trd loi cde cdu héi sau : 74, 75.
Bién d¢ dao dong cla vat c6 gi4 tri nao sau day :

A.ﬂ' 2,50m - B. 5cm . C. 2,5\/5

~ D. 2em ~ E.2V2cm

75.

76.

Tinh van tdc cfia vat khi thé& ning ciia 15 xo bang 2 lin déng
ning cda vit.

A 42 B. 1,66 2 C.166 28
s s s
D. 129 & E. Mot két qua khéc
S

Mot vét dao dong diéu hoa theo phuong trinh x = 4sin*4nt.

Tré loi cde cdu héi sau 76, 77. ,

Xic dinh thoi diém dé vat chuyén dong theo chiéu duong véi
max

A 470 1A v
van toclav = 5

A. t=:r—+kT B.t=ﬂ+kT C.t=I+kT
6 6 3

'D. AvaB E. AvaC

1.

X4c dinh thoi diém dé€ vat chuyén dong theo chiéu am cda truc

o A v
toa do va c6 van téc v = %

A t=%+kT B;t:%—‘+kT C.t

1}
w it
+
=
3

D. AvaB E. AvacC

« Mot con ldc 16 xo dao déng ¢ phuong thdng ditng. Lo xo ¢6 khéi

50

luong khéong ddng ké va c6 do cung la k = 405, vét c6 khoi

lugng m = 200g. Ta kéo vt tir vi tri can bing hudng xudng



Phuong trinh chuyén dong nhéan két qua nao

A x=2+12t , B.x=2+-§t C.x=2+ 22t
D..x:gf E. x = 12t.
12 .
* D6 thi chuyén déng cia 1 vdt cé dang nhu hinh vé :
A X(m)
15
0 5 t(p)

Tré loi cde cdu héi sau : 6, 7.

Ménh dé nao sau day ding khi nhan xét vé chuyén dong :
Chuyén déng cham dan ngugc .chiéu truc toa do.
Chuyén dong cham dan ciing chiéu truc toa da.
Chuyén dong thing déu cung chiéu truc toa da.
Chuyén dong thidng déu ngugc chibu truc toa do.

HOaw»

Chuyén dong cham dan di vé phia goc toa do.
Phuong trinh chuyén dong nhan bidu thdc nao sau day :

A x=15-5t B.x=15+ 5t C.x=15-3t
D. x=15+3t E. x=15-t. ;
* Pé thichuyén déng cia 1 vdt cé dang nhi hinh vé.
A x(m)
' K M
12} -~ -
i
1
1
]
|
4 :
1 N S
0 4 12 20 t(s)

Trd loi cde cdu héi sau = 8, 9, 10.
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8. V& dac diém cta chujré’h dong;'ménh dé nao sau day saiy
A. Ung vé6i doan HK : vat chuyén dong nhanh din
KM : vat chuyén dong thing déu.
, MN : vat chuyén dong chim dan
B. Ung v6i doan HK : vat chuyén dong théng déu cing chiéu
‘ tuc toa d¢

Ung vé6i doan MN : vat chuyén dong thing ddu ngugc
chiéu truc toa do

Poan KM : vat chuyé’n‘ dong v6i van téc khong
: dsi
C. Doan HK . vat chuyén déng nhanh dan
Doén KM : vét ddng yén. ‘
Doan MN : vét chuyén dong cham dén.
D. AvacC

E. Tat ca sai.

9. Lap phuong trinh chuyén dong tng véi doan HK.

A x=4+4t B.x=4+%~t C.x=4-3t
D. x=4+12t ‘E.x=4+2t ,
10. Viét phuong trinh chuyén déng ing véi doan MN : _
A x=12+20t B.x=12-20t C.x:lZ—%tv
D. X=12——2£t=12—§t E.X=12+§t
12 3 5

11. Noéi vé gia tdc cta 1 chuyén déng, ménh dé nao sau day sai :
A.  Khi vat chuyén dong véi van téc khong déi, gia téc cia
chuyén déng luén luén biing khong.

L . e . m
B. Do’nv;cuaglatocla—z-
s
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12.

13.

14.

15.

" .C. Giatécla dai lugng vb6 huéng

‘D. Trong chuyén dong cong vécto gia tdc huéng vé phia 16m

cua qui dao.
E. AvacC.

Trong chuyen dong thing cham dan déu, tmh chat cia vécto gia
tdc théa min ménh dé nio sau day :

cing phuong véi vécto vén téc
ciing chiéu vdi véctg van tdc
cung phuong cung chiéu véi vécto van tde

cung phuong khdc chiéu véi vécto van toc

MO owp

cung phuong ngugc chiéu véi vécto van toc.

Trong chuyen dong nhanh dan déu c6 quy dao la dudng théng,

véctd gia toc a ¢6 tinh chat nao sau day :

A. cung phuong nguge chiéu véi vécto van téc
B. cung chiéu véi chiéu chuyén dong

C. cung phuong cung chiéu véi vécto van téc
D. AvaB

. E. BvacC.

Néi vé chuyén dong tron déu, ménh dé nao sau day ding :

A. Don vi do van tdc géc la (fﬁa_d)
' s

v2

B. Gia téc huéng tdm c6 tri s6 a = T

T AL LA ot A i Asc s a1 W
C. " Lién hé giita van tée dai va van toc géc la v = R

D. AvaB
E. A, BvacC.
Mbt chat diém chuyén dong tron déu theo quy dao ¢6 ban kinh
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16.

17.

18.

R véi van toc géc 1a o, goi v 1a van tdc dai. Luc huung tam nhéin
biéu thifc ndo sau day

A. F=moR ~ B.F=mwR C. F = mv’R
D~F=m% E. F = me’R.

Mgt chdat dzem chuyén dong bién doz deu theo quy dao thang &
thoi diém t; = Is, toa dé ciia chdt dzem la x, = 10m va vdn téc

la v, = 82 . O thoi diém ty = 4s, toa dé va vdn téc cua chdt
S .
ca s . m
diém la x, = 52m va vy = 20 —.
Trd loi cde cdu héi sau : 16, 17, 18
Gia téc cda chuyen dong nhan gid tri nao saau day :

A. 3% ‘B.g™ C.5%.
. S ' S

D. 4

mNIB tn

Van t8c ban diu cia chuyén déng cé gid tri nao sau day :

A 42 . BsgZ c.e 2
S S 8
D32 - . EsZ
S S

Toa d6 lic dau cia chat diém c6 gi4 tri nao sau ddy :

A 4m : B. 5m C. 6m

D. 3m ~ E.8m ’

Mot thang mdy chuyén dong ti ddy mét gieng sdu 40m len mdt

ddt. Trong 20m ddu, thang mdy chuyén déng nhanh ddan déu

32

voi gia téc la a; = 0, 42 sau dé chuyén dong chém dén déu
7 _

dén nu,it ddt vdi vdn téc bang khéng.

Trd 1oi cde cdu héi sau : 19, 20, 21.



19.

20.

21.

22.

Vian tdc cuc dai chia thang méy cé gié tri nao sau day :

“A 282 ™ B.a ™ c2 ™
-5 s S
D. 1412 E. g2
S ‘ s

Thoi gian dé thang may di tir ddy lén dén miéng giéng c6 gid
tri nao sau day : :

A 10s ‘ B. 20s C. 30s

D. 15s E. Mot gid tri khéc

Gid tri cia thang mdy trong giai doan cham dédn déu la a, ¢6
gid tri nao sau day :

A 087 B. 0,45 D. 0,6 5
S S S
c. 122 E. Két qua khéc

s2

© Mot thang mdy di chuyén tu miéng giéng xuong ddy giéng theo

phuong thic sau :
— Thang mdy khéi déng véi vdn téc ban ddu bing khong. Trong
20s dau tién, thang mdy chuyén déng nhanh dan déu vdi gia

. m
téc a; = 0,4 —.
s2

- Sau dé thang mdy chuyén déng cham ddn déu sau 40s thi
cham ddy giéng vdi vdn toc triét tiéu.

Trd loi cdc cdu héi sau : 22, 23, 24.

Quang dudng thang mdy trong 20s dau va vén toc cia thang
mdy diém cudi cta quing dudng nay cé nhiing gia tri nao sau
day.

A 80mvas 2 B. 160m va 8 = C. 80mva 8 ™
S S S
N m . .
D. 160mva4 — E. Mat dép s6 khac
. _
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23.

24,

25.

26.

34

Gia téc 6 giai doan chuyén déng cham dan déu @6.gia tri bao

nhiéu ? - ’

m

A 04— B. 0,2 — C. 2—
") ‘ 2 §2
m m
D. 4— E. 0,6 —
s2 s?
P9 sidu cia giéng c6 gid tri ndo ?
A 80m B. 160m C. 200m

D. 320m E. 240m

Mot chat diém chuyén déng trén duong thdng A, vdi phuong
trinh chuyén dong la : x = 262 - 4.

Trd loi cde cdu héi sau : 25, 26.

Toa d ban ddu (lic t = 0) x, va vén téc ban dau v, ¢6 nhimng gid
tri nao sau day : :
A x=1 ; v,=4 B.x,=1 ; v,=-4
C. x=0 ; v°=4 D.x,=0 ; v,=-4
E. ‘xo =0 ; ;'o =-2 ’

Néu chon géc toa dé 1a vi tri ma tai dé van tdc triét tiéu thi
phuong trinh chuyén déng nhan biéu thic nao sau day :

A x=2t B.x=2t" -4t
C. x=2t"-4t-2 D.x=2t>— 4t + 2
E x=t"-2t+2 /v(%)

Mot chdt diém chuyén doéng
trén quy dao thdng. D6 thi
vdn téc ciia chdt diém co dang
nhu hinh vé.

15

—~
Do
-~

Tra loi cde cdu héi sau :

[0/« 70 I .

[
974

26 t(s)



27. Viét phuong trinh vén téc va phuong trinh duong di & giai doan (1): |

A. v[=Et ; x=l[£§)t2.
/ 8 2\8

B. vv.=5+1,25t ; x =5t + %(1,25)t2

C. wvi=125t . X = l(1,25)t2

2
D. v,=5-125t :  x=5t+ -;—(1,25)‘52
E. v.=5+125t ;  x=5t- %(1,25)9

28. Viét phuong trinh van tdc va phuong trinh dudng di & giai doan (3):

A Vt=15—Et ; x=l(-1—§).t2
26 2 \26
B. vl=15+’£5—t.~ ; x=l(—1é)t2
26 2\26
C. vt=,15—~1ét ; x=15t—l(—1é)t2
26 2 \26
D v=15-2¢ . x=15t—1(-1—)t2
11 21\11
E. v=15+ 15 ; x = 15t +[1~5— t?
211 11
* Tw dé cao hj ta thd cho mét vdt roi tu do. Mét gidy sau 6 dé cao
thdp hon 15m ta thd cho vdt thit hai roi ty do. Ldy g = 10 (n—})
2

Tra 161 cdc cdu hoi sau : 29, 30.

29. Thanh lap phuong trinh roi tu do cua 2 vat.

1 .. 1 .,
A h = —gt’ ; hy= —gt"-15
1 2gt 2 th

35




30.

31.

32.

36

1 . 1

B. h1= Egt s h2= -Z—gt2+15
) 1 : 1 2
C. hj=—gt ; hy= —gt-1)+ 15
2 2
1 2 1 2
D. h = =gt ; hy= =~ glt+1)"+ 15
2 2
1 2 1 . 2 Y
E. h==>gt” . ; hy = = gt+1)-15
2 2
Hai vat 6 cing d6 cao sau khi vat thit nhat roi bao lau ?
A t=1s B.t=1,5s - C.t=2s
D. t= 3s E. Mat ddp s khac

J dé cao 125m, thd nhe cho mét vdt roi tu do; mét gidy sau,
ném vdt thit hai xuéng theo phuong thing ding. Hai vdt cham

mat ddt cung lie. Cho g=10 ;nzl

Tra loi ede cdu hoi sau :31, 32, 33.

szap phuong trinh van téc va phuong trinh roi cia vat thi hai
A va=vp+gt , hy = vpo + Egtz.
. _ 1 )
B. vozvp +glt-1), hy = vyy + Eg(t—l)
C. vo=vg+glt+1), hy=vee (t + 1) + %g(t+1)2
D. vo=vp+gt-1), hy = vpe (£t - D+ ég(t - 1)
. _ 1,
E. vo=vpp+git-1), hy = vpot+ Egt .
Thoi gian roi cia moi vat.
A, t;=5bs ; ty=4s . B.tij=5s ; ty,=6s
C. t,=3,53s ; ty=2,53s D.t; =353 ; ty,=4,53s

E. t,=25s ; t.=3,5s.



33. Tri s6 van toc ctia mbi vat khi chon mat dat :

A.

B.

D.

E.

Vi = 50E
S
v;=252
S
VvV = 50 —
Vi = 50 —
v, =252
S

vy = 11,252
S
v, =11,25 2
S
‘ Vg = 40 El‘
S
v, = 51,25 2
S
v, = 51,252
S

Mot chdt diém chuyén déng tron déu trén mét quy dao cé bdn

kinh R = 10cm. Méi gidy chdt diém quay dugc 50 vong.

Trd loi cdc cdu héi sau : 34, 35.

34. Van tdc géc va van tdc dai ctia chat diém c6 gid tri nao sau day:

A

B.

E.

0= 50(

s

rad

ES)
o 100()

S

rad

rad

)

rad

-

s

rad

EY

S

, V= 5001[(921—)
S
, V= 101:(92)
s
, V= 101{—“1)
s
, V= 1001’((92)
s
. v= 10007[(99)
S

35. Gia toc huéng tam cia chuyén dong c6 gia tri baonhiéu ?

2 m
NEN

S

. m m:
B. 10“(—2) C. 10(—2)
S S
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36.

317.

38.

38

D. 2.500 (ﬂ)
52

Chu ky va van
day:

A T=1s ,
B. T=1s ,
C. T=60s. |, |
D. T=60s ,
E. T= 60s »

Chu ky va van téc
day : :

A. T=60s
B." T=60s |,
'C. T=60s ,
D. T=23600s ,
E. T=1800s |

toc cia

®

w

()]

10

(O]

b

E. 250(—‘%)
S

2n (@)
s

120 (ia—d)

S

2n ({?ﬂj
s

2n T (rad

60 _ 30

_ -’T_(I:‘?E)
T 60\ s

S

2n
T

= 120x (-‘@)
S

= 607 (ﬂ]
S

n (rad) '
o= —_—
1800 S
o= T (@)
"~ 1800 \ s /)

. C N R m -
Mat vat roi tu do tai noi c¢6 gia téc trong trudng la g = 10 —.
. - S

kim gidy & déng hd cé gia tri ndo sau

)

géc cta kim phut & déng hé c6 gid tri nao sau

}_(EE]
30 \' s 7



39.

40.

B o QW

Thc‘xi gian vat roi la 12s. Thai gian vat roi mét dau tién va thoi
gian vat roi mét cudi cing c6 gid tri nao sau day :

A. 0,447s va 0,016s B. 0,316s va 0,016s
C. 0,447s va  0,069s D.0,316s va  0,009s
E. 0,447s va 0,018s

Mot vat duge ném theo phuong nim ngang véi van téc ban dau
1a v, = 20(E

). Vat roi cham mét dat sau thoi gian 1a t = 4s.
s

. m o ab ax i 3A s s bA .
Lay g =10—. Hoéi vat da duge ném tir 46 cao nao va tam ném
s :

xa cla vat ¢é gid tri bao nhiéu ?

P cao20m , tdmnémxa 40m
Do cao40m , tdmnémxa 40m
Pocao40m , taAmnémxa 80m

Pbcao 80m , tamném xa 40m

Pocao80m , timnémxa 80m

Mét hon d4 duge ném theo phuong ndm ngang véi véan téc ban
dau la 10 ? . TAm ném xa clia hon d4 la 60m.

Hoi thoi gian hon d4 roi va d6 cao roi cia hon da cé gid tri nao
sau day.

Thoi gianrgi 6s , ddcao 180m

Thoi gian roi  3,46s , - dd cao - 80m

Thoi gian roi 3,46s, dfcao 160m

Thoi gian roi 6s , d0cao 80m

w o QW »

Thoi gianroi 6s , db cao 120m
Mot -vat ném theo phuong nam ngang t d¢ cao h = 45m so vdi

mat ddt. Vat dat duoc tdém ném xa la 30m. Ldy g = 10 Ez
s

Tré loi cde cdu héi : 41, 42.
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41.

42,

43.

40

Thoi gian vat roi va van téc ban ddu ctia vat c6 gia tri nae sau
day :

A.'t=9s,v0=éE . B.'t=3s,v(,='10—n—1
3 s s .
C. t=212s, vo;-:102 D.t=3sm, v0=20E
s s
E. t=9s, v,=102.
. .8
Tinh van téc cla vat lic né vira cham mat dat.
A 302 B. 402 c.31,6™
s s s
D. 252 E. 182
s s

Mot vat duge ném xién tix mat dét véi van téc ban ddu la :
m "' - ) o
v, = 10 J3 = theo phuong hop véi phuong ngang géc a = 60°.
.. S o .
Chog =107
S

Tra lot cdc cdu hoi sau : 43, 44, 45.

Vit dat d&n do cao cuc dai bao nhiéu ?

A, 225m ' B. 45m C. 11,25m
-D. 60m - E.30m

Viét cdc phuong trinh chuyén déng ctia vat

A x.=v0t=10§/§t , y=—%_gt2+vot

B. x=5y3t ,,y=—5t2+10J§t

‘C. x =543t - , y=-5t2+ 15t

D. x=1043¢ ., y=-5t2+ 15t

E. x=5v3¢ , y=-5t2-15¢t



45.

46.

417.

48.

Tam ném xa cuc dai cta vat dat gid tri nao sau day :

A. 15m B. 30m C.15V3m

D. 20m  E.20V3m

Mot vat duge ném xién ti madt dét véi vdn téc ban dau la vo.‘

Vécto vén téc v, hop véi phuong ngang goc o, gia toc rot tu do
la g. Sau t (s) thi vdt dat dj cao cuc dai.

Tré loi ede cdu héi sau : 46, 47, 48.

Van toc ban dau v, c6 gid tri nao khi a =45°vay = IOE}, t = 2s.
o s

A 202 B. 402 - c 102
S S S
D. 2042 2 E 402 2
S S

Viét cdc phuong trinh chuyén dong cua vit :

. 1
A, x=v,cosat va y=vsinoat - 3 gt®.

B. x=vsinat va y=vecosat - % gt?.

C. x=vit va y =V, — %gtz.
A 1

D. x =v,cosat va Y=V, - Egt.
o N D

E. x=vit VA Y=V, —2-gt.

. . s AN st A an 1. m
Mot vat duge ném xién tit méat dat véi van toc ban daula v, = 20—,
: S

Phuong ném vat hgp véi phuong ngang goc o, cho g =10 —nzl . Sau 1s
S

vat dat do cao cuc dai. Tinh a.
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49.

50.

42

A a=30 B. a = 60° C.a= 45;".

D. a=15" E. a = 75"

Mot vit duge ném xién theo phuong nghiéng véi mat phdng
ngang géc a= % vdi vdn téc ban déu v, = 16 V2 ?, cho
g =10 SEZI— |

.Trd {01 cdc cdu héi 49, 50.

Sau bao lau vat roi cham mat dat.

A 165 - B. 3,25 C.3,2 V25
D. 1,6 V25 . E Mot dép sb khéc
Sau bao lau vat dat d¢ cao cuc dai, d6 cao cuc dai c6 gid tri nao?
A t=165  , Y =256m | ‘
B. t=16V25s, ymx=256v2m
C. t=1,6s s Ymax = ?—%m '
| V2
D. t=1,6s s Ymax = 12,8m

E. t=16v2s, ¥ma=128m



Chuong IIT

DAO DONG DIEU HOA — CON LAC LO XO

51. C6 2 1d %o dd cing la k, va kp, méc néi ti€p nhau roi treo &
phuong théng ding, ddu dudi mic vat c6 khdi lugng 1a m. Goi k
1a do ciing cla hé 1d xo dy. Su lién hé gitta k, k;, k; théa mén hé
thic nao sau day :

' k, +k
A k=1772 B.k=k +k
Kk, 1+ Kz
C. k= ky : D.k= ky
k, +k, ky + kg
‘ . kk '
E. k= —122
k) +ky

'52. C6 mot 1o xo dd cing 1a k., dé dai tu nhién 1a 1,. Cat 1o xo ay
lam hai doan c6 d3 dai la 1; va 1, c6 d¢ cing la k; va ks.

Gi4 tri k;, va ky nhén cédc gi4 tri nao sau day :

A k= koly kg = Loy B. k, = Kol , ko = Koly
10 lo 11 Io

C. k= L kg = Ko D. k, _ kol ko = Kol
’ lo - 11 10 - 12 lo l2

Mok =Bele g o Koo
ton 1 Iy

53. C6 hai 1d xo dd cing la k; va k, va vat m méc véi
nhau nhu hinh vé. (hai 10 xo méc song song). Goi
k l1a do cing cia hé 1d xo, gid tri cia k nhan két
qua nao sau day :

ky +k, B 1 - ki -kl
ki, T Tk,

A k=

43




k k LIk — kgl
C. k=122 D.k= 1%

ky +k, k,k,
E. k=k1+k2.

54. Con ldc 1d xo dao déng didu hda. Bidu thic nio sau day sai :

A. Phuong trinh vi phan x"=- o0’k véio = \/E

m
B. Lido x = Asin(ot + ¢)
C. Vantéc v = oA cos(ot + @)
'\ﬁ\ Gia toc a = o®Asin(ot + (p) .
Luc héi phuc F = —kx

55. D& tinh chu ky dao dong caa con lc 1d xo0. ¢6 the dung cor\g
thic nao sau day :

A T=292r1 |5 B.T=2’:t\/§
A, Kk

C. 'T=2n‘/g. D.T=2nr Al
m g

E. BvaD

56. Néi vé dao d(}ng diéu hoa ciia 1 vat, ménh dé nao sau day diing.

A. Ly d6 cta dao dong diéu hoa bién theo dinh luat dang sin
hodc cosin) cla thdi gian t.

B. Chu ky dao dong phu thudc vao céch kich thich cia ngoai
lue. . ‘

C. O vi tri bién, van téc cta vt triét tidu.
D. AvaB '
8. AvacC

57. Van tdc va gia téc cia 1 vat dao dong diéu hoa théa man ménh
dé nao sau day :

- A. O vi tri can bing thi van téc dat cuc dai, gia téc dat cuc

44



dai.
B. O vi tri bién thi van toc triét tiéu, gia toc triét tidu.
- C. @ vi tri bién thi van tdc dat cue dai, gia tdc triét tiéu.
D. Tat ca dung.
7@. T4t ca sai.
58. Chon ménh dé ding trong cdc ménh dé sau day :
A. Gia toc cta dao dong diéu hoda c6 gid tri cuc dai khi vat ¢ vi
tri bién va triét tiéu khi vat & vi tri can béng.
B. Van tdc dat cuc dai khi vat ¢ vi tri can bang va triét tiéu
khi vat & vi tri bién. 7
C. Vécto van tdc d8i chiéu khi vat qua vi tri can bang.
@. AvaB
E. BvacC.
59. Mot vat thuc hién dao dong diéu hda theo phuong trinh :
x = A sin(ot + @).
Ménh dé nio sau day ding.
A. Tan s6 géc o phu thudc vao cdc diéu kién ban dau.
B.. Pha ban dau chi phu thudc vao cach chon géc toa do va goc
thoi gian.
C. Bién db cia dao dong chi phu thudc vao cach kich thich cho
vat dao dong. :
D. Tat ca dung
XE. Tat cé sal.
60. Mot vat dao dong diéu hoa. Khi vat 6 ly dd x thi van téc va tan
s6 gée nhén gia tri nao sau day :

2 [a2 2
A v=o0"VvA® -x m =

=8 B~

B. v=o0’VyA-x W=
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61. Trong qua trinh con l4c 15 xo dao déng, ménh dé nao sau day sai :
A.  Luc phuc héi luén luén huéng vé vi tri can biing
B. Gi4 tri luc cing cda 10 xo xdc dinh theo T = -kx
C. Khi vat & vi tri can bang thi trong luc P va luc phuc héi
can biing nhau.

XD. AvaB
E. BvacC.

62. Mot con lic 1o xo dao déng & phuong thing ding. Tir vi tri can
bang, kéo vat huéng xudéng doan A (cm) rdi budng nhe, chu ky
dao dong cta con 1ic 1a T = 2s. Néu tir vi tri can bing ta kéo
vat huéng xudéng doan A' = 3A, thi chu ky dao dong 12 T' nhan
gid tri nao sau day :

A T =6s B. T =3s C. T =9s
D T =2s E T =4s

63. Mot con lic 16 xo dao dong theo phuong thing ding véi chu ky
12 0,1s. Khi he & trang thdi can bang, 10 xo dai 44cm, ldy g =
10‘17, 7’ = 10. Do dai tu nhién cda 1d xo c6 gi4 tri bao nhiéu?

) ,
A 34cm B. 30cm C. 40cm
D. 38ecm E. 36cm
64. Mbt con l&c 1d xo gdm 1d xo c6 dd cing 1a k, vat mic vao 1o xo

46

C. v=o0VvA?Z _x? ®=

Zn\ﬁ

m

D. v=o0?vA%Z-x? (o=\/%
I

LE. v=0VvA? -x? o= k

¢6 khéi lugng 1a m. Con l4c nay dao dong véi chu ky T = 0,9s.
N&u khéi lugng ciia vat tang 1én 4 14n va dé cing cda 1d xo tang



65.

66.

lén 9 lan thi chu ky dao dong T' ¢6 gid tri ndo sau day :
A. T =0/4s ¥ B. T'=0,6s C. T =0.8s
D. T"=0,9s E.T =1,2s.

Mbot vat dao dong diéu hoa theo phuong trinh :

X = 12sin [127rt+ %j

. Ménh dé nao sau day sai :

.

A. Van téc ¢6 bidu thide v = 12°1 cos (127tt + %j
B. Gia toc c6 biéu thic a=-12°n sin(12‘rrt + %}

C. Téan s6 géc la ®= 1271(539.)
s

D. Pha cta dao dong la (—Té + 127rt)

E. Chuky ctia daodéngla T = %s
Mst con ldc 16 xo dao dong diéu hoa theo phuong ngang. Phuong
trinh 1i do 1a : x = 45111(10\/161';- %) (ecm/s). O trang théi can

bang 1o xo khong bién d’z_mg. Lay x> = 10

Ménh dé nao sau day sai :

A. Gid tri cuc dai cda van téc Ve = 40 V10 m
: s

B. Gia tri cuc dai cda gia téc Ay = 4000 g
§2
'C. Biéndddaodong = A =4cm.
D. - Chu ky dao déng T =0,2s
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67.

68.

69.

48

E. Goi gia tri arc dai cia luc hoéi phuc la F,,, gid tri cuc dai
cia Iuc dan hdi 1 T, thi Tax = 2P

Treo mét con lde 16 xo & phuong thdng ding. Khi hé théng &
trong thé can bdng thi lo xo gidgn ra 4cm, ldy g = 10321—. T vi

s .
tri can bdng, ta ndng vdt huong lén mot dogn bing 4cm roi
budng nhe.

Trd loi cde cdu héi sau : 67, 68.

Chu ky va tan s& géc ciia dao dong c6 gia tri ndo sau day :
A T=04n(s) , ©=5 (ﬂ)

s
B. T= 0,4'(8) , O=5n (_r_a(_i_)

s
C. T=04s , m:ﬁ(ﬂ)
2 s
D. T=és , 0):5(m_d)
s s

E. T=0ds . 0=5 (ﬂ)

s
Ning luong dao dong cia hé c6 gid tri nao sau day :
A E=0J B.E=8107%] C.E=8J
D. E=4J E. E = 4.107J.

Mot vat dao dong diéu hoa theo phuong trinh :

X = 4 sin (2071’0 + —Té) (cm/s).

Ménh dé nao sau day dung :

A. Lict =0, ly do caa vat 1a -2cm

B. Lict= 21—0 s, ly do cia vat 1a 2em



*

70.

. 71.

72.

73.

C. Lict =0, van toc cia vat 1a 80 o
s

‘D. A, B, C déu diing.

E. A, B, C déu sai. _

iMét con ldc 1o xo treo ¢ phuong thdng diing. Lo xo c6 khé;i lugng
khong ddng ké, c6 d¢ cing la 1’.0%, va do dai tu nhién la 30cm;
vét mdc vao 16 xo c6 khéi lugng m = 200g, cho g = 105—;-. Kich
thich cho vdt dao dong, 10 xo c6 dé dai cuc dai la 45cm. ‘

Trd loi cde cdu héi sau : 70, 71.

Bién d¢ cta dao dong c6 gi4 tri bao nhiéu ?

A. 10cm ‘B. 5cm C. 15cm

D. 7,5cm E. 2,5cm

Ly do cha vat c6 gid tri bao nhiéu khi 10 xo dai tu nhién

A0 B. 5cm C. (-5cm) .

D. (-7,5cm) E. 10cm

Mot con lic 10 xo dao dong diéu hoa vé6i bién do la 4cm. Xdc
dinh ly do cia vat dé dong ning cia vat va thé nang cia 1o xo
6 gia tri bing nhau

A x=12cm B.x:i\/acm C.x=+2J2cm

D. x=+3cm E. x=+1cm -

Mot con lic 16 xo dao dcf)lig diéu hoa véi bién do 1a 12 em. Xdc
dinh ly do cta vat dé thé& nang cta 1o xo bing % dong nang cia
vat.

A x=i6cin B. x =+ 3cm C. x=%9%m

D. x=16\/§cm E.x=i3\/§cm




* Mot con ldc 16 xo dao dong didu hoa vdi chu ky la T = 1Is. Nang

4.

75.

76.

71.

lzamg dao déng la 20m J. Vit m = 800g, ldy » = 10.

Trd 15i cde céu héi sau : 74, 75.

Bién d6 dao dong clia vat c6 gia tn nao sau day :

A. 25cm " B. 5em ] C. 2,52

D. 2cm . E. 2 \/5 cm

Tinh van t6c cta vat khi thé ning ciia 16 xo bing 2 l4n dong

ning cla vat.

A 4™ B. 1,66 2 C. 166
s S s
D. 129 & E. Mot két qua khac
S

Mot vdt dao dong diéu hoa theo phiong trinh x = 4sin°4xt.
Tra loi cdc cdu héi sau 76, 77.

X4c. dinh thoi diém dé vat éhuyé°n déng theo chiéu duong véi

van técla v = Imax
A t=T4kT Bt=2C,kT Ct=C 4kT
6 6 3
D. AvaB E.AvaC
Xdc dinh thoi diém dé vat chuyén dong theo chiéu am ciia truc
toa dd va ¢6 van téc v = Vmax
A t=—’I—‘+kT B.t:—’l—‘-f;kT C.t=z+kT
| 3 6" 3
D. AvaB E. AvacC

* Mot con ldc 16 xo dao dong & phuong thdng ding. Lo xo ¢6 khéi

50

luong khéng ddng ké va cé dé cung la k = 40-1—\1—, vdt cé khoi
. m

lugng m = 200g. Ta kéo vét t vi tri can bdng huéng xudng



doan 5cm réi buong nhe cho vdt dao déng. Ldy g = 10 139
i . s

Trd loi cdc cdu héi sau : 78, 79. , ,

8. Luc phuc héi tac dung vao vat & cdc vi tri bién cé cudng do bao
nhiéu ? (goi B 1a vi tri bién & duéi vi tri can bing va C la vi tri
bién & trén vi tri can bang).

“A) Fp=Fc=2N B. Fp = 2N,Fc =0

T

C. Fg=4N,Fc=0 \mFB_4NFC_2N
E. Fgy=2N,F=4N

79. Gia tri cuc dai va cuc tidu cha lyc dan hoéi nhan gia tri nao sau day :

A Tpa=2N Tomin = 2N
B. Tpu = 4N = 2N
C. Tow=2N Tpm = 0
D) Topew = 4N Thin = 0
B, T = 4N Topin = 4N

* Mot con ldc 1o xo gom 1o xo c6 do cung la k mdc vdi vt cé khoi
lugng la m treo ¢ phuong thdng ding. Ta kich thich cho con ldc

dao déng theo cdc cdch sau ddy :
Kéo vdt t vi tri cdn bang huéng xuéng doan a réi :

1. Buéng nhe cho vat dao déng, goi chu ky dao dong la T1 -

2. Truyen cho vdt vdn toc \7) hudéng lén, goi chu ky dao dong
la T2

3. Truyén cho vét van téc v_: huéng xuéng, goi chu ky la T
Tré loi cde cdu hdi 80, 81.
80. Maoi lién hé giita Ty, T, va T; théa man hé thic nao sau day :
A T, <Ts B.T,>Ty
C. T,=Ts>T, ~ D T,=Ty<T,
B Ty=Ty=T,
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81.

82.

Goi bién do cia dao dong tng véi céc cach kich thich 1a Ay A,
va A;. Hé théc nao sau day ding.

A. A1 < A3 B. A] > A2

C Al =Ary=A; fé}A2=A3>A1

E. A2=A3<A1

Mot con ldc 1d xo treo ¢ phuong thing ding. Ta kich thich cho
con ldc dao dong theo cdc cdch sau day :

1. Tix vi tri cAn bing nang vat huéng 1én doan a réi truyén cho

vat van tac 2 huéng xuéng. Goi chu ky va bién d$ dao dong 1a
Tl, Al.

2. Tu vi tri can bang kéo vat huéng xudng doan a rdi truyén cho

vat van téc v hudng 1én. Goi chu ky va bién dé dao dong 1a
To. As.

Hé thie nao sau day ding :

A. Tl * T2 s ‘Al # Ag. B. Tl = TQ , Al * A2.
C. T1 > T2 s Al > AQ. : D. TI < Tz , A1 < Ag.
{E.Ty=T, , A=A, ’

83.
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Hai 16 xo0 c¢6 dé cung k; va ky vd c6 d¢ dai tu nhién bdng nhau.
Mdc vdt m vao 16 xo k; thi chu ky dao dong ciia vét la T; = 1,2s

Mdc vat m-vdo 10 x0 ky thi chu ky dao déng ciia vdt la 7"2 = 1,63;
Trd loi cde cdu héi sau : 83, 84.

Mic hé nhu hinh vé th1 chu ky dao dong cua hé
théa man gla tri nao :

)f)':wk“\t
A T=14s D./;‘ T = 0,96s
B T=28s E. T = 0,64s

C. T=0,4s



84.

85.

86.

Méc nhu hinh- vé& thi chu ky dao dong
ctia hé thoa man gid tri nao : '
“A T=2s
"B. T=1s
C. T=28s
D. T=14s
E. T=145s
Hai 15 xo0 c6 cing do dai tu nhién 1,, cing dd cing 1a k. Ta méc
cdc 10 xo v6i nhau va v6i vat m theo hai cdch nhu hinh vé.
Chu k¥ dao dong chia 2 hé thoa mén hé thic nao sau day. /
(Cho biét khi 2 1o x0 mic song song ¢6 k' = k; + k; va chu ky/
dao dong la T'. Khi 2 16 xo mic ndi tiép c6 l =L, ng
k k; k,
chu ky dao dong la- T")
A T =T2
@ T = 2T
cC. ™=T
D. T"=15T
E T= T
%
Mic vat m = 2kg v6i he 210 xo ky, ke mic song song thi chu k¥

dao dong cha hé 1a T' = —23£s. Néu 2 16 xo nay mic noi tiép »

.nhau thi chu ky dao dong la T" == J2 s. Tinh cde dd cing k, va
k. Cho biét hai 10 xo méc song song nhau thi do cing cta hé 1a
k' = k; + ko, khi 2 16 xo méc ndi tiép nhau thi dé citng cla hé la
e L 11

, - 4 -
K k,  ky
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A. k; =12N  k,=6N . B.k;=6N  k,=12N
C. k,=9N k,=2N ‘D.AvaB |
E. BvacC

* M6t chdt diém dao dong diéu hoa theo phuong trinh

x=3 \[2_sin [101tt + g) (em, 8)
Tra loi cde cGu hoi sau 87, 88,7 89.

87. Ménh dé nao sau day ding
A. Bién d9 dao dong A =3cm  B. Chu ky dao dong T = 5s

C. Pha-ciia dao dong la g D. T4t ci 3 ménh dé trén ding.

P
{E.  Tatca 3 ménh dé trén sai

88. O thoi diém tl = 0,1s, pha cda dao dong véb'ly do c6 gid tri nao
sau day

A. Pha cia dao dong la %’i, ly 46 14 x = ~4,5cm
B. . Pha cia dao dong la %11, ly 46 1a x = 4,5cm
C. Pha ciia dao dong la g, ly 46 1a x = 4,5cm

7 D Pha cia dao dong lé% ,ly do 1a x = -4,5cm
E. Pha cda dao dong la g,'ly dd 1a x = 9em.

89. J thoi diém t, = 61—0 s, van tdc va gia toc cua chat diém cé gid
f;ri nao sau day.
A va=0 . ay=300n7V2 5

S
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90.

91.

B. vy=30mv2 & | 'a2=-300n2\/'2_5?—
S N

C. v2=—30n_\/§%n— , a,=0

(D. v2=0 . ay=-300012 &
e s

E. vy=0 ., ag=0.

Mot 16 xo treo & phuong thdng ding. Mdc vao 1o xo vt c6 khoi
luong m thi-lo xo gign ra 12cm réi hé théng & trang thdi cdn
bdng. Khi ndng vt ti vi tri cdn bding huong lén 2cm thi lyc
dan héi tdc dung vao vdt la 2N. '
Trd loi céu 90, 91.

Db ciing cta 10 xo ¢6 gid tri nao sau day.

A 20X B. 100 N
c. 200 N D40 N
m : m

E. Mot gi4 tri khac
Chu ky dao déng ciia con ldc c¢6 gid tri nao sau ddy. (Lay

m
g: 10'8—2').

A 688s ‘ - B. 0,685

C. 0,62s o D. 6,2s

E. Mot gia tri khéc

Mot con ldc 1o xo treo ¢ phuong thdng dflng : 16 x0 c6 khéi
luong khéng ddang ké, c6 do cing la 50—}; vdt treo 6 lo xo co

khoéi luong m = 500g. Cho g = 10—“—21—. Ta da truyén cho con ldc
s

nang lugng 40mdJ dé kich thich né dao déng.

Trd loi cde cdu hoi sau : 92, 93, 94.
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92. D) gidn cia 1o xo khi hé & trang thdi can bing va' bten d6 dao
dong c6 gia tri ndo sau day.’ :

A Al,=10cm , . A=8cm
Cﬁ Al = 10em ‘ s A = 4cm

é. “Al,=8m -, A = 10cm

D.. Al, =8cm , A=4em

E. Al, =10cm | , A = 10cm
1-)ongn"mgcuavatcog1atr1naokhlnoo‘lydox0 0 va x; = 2em.
A Ox,=0, €6 Egma = 40.10%J
B. Ox,=2m, c¢6 Eg=3010"J
C. 6x%=0, ¢ Eqnu=0

gD AvaB

E BvacC

94. Luc héi phuc tdc dung vao vat cé nhimg gia tn nao khi né ¢ vi
tri cAn bling va vi tri bién.

A. Ovitricanbing F,=2N

B. .G vi tri bién Fp = 2N
C. Ovitricanbiing F,=0
D. AvaB
@ BvacC

* Mét vdt dao dong diéu hoa, phuong trinh cia gia téc la :
a=- 2sin(3-3)
2 2

Do a bang , thoi gian bdng gidy.

Tré lt‘ri cdc cdu héi sau : 95, 96, 97.
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95. Xdc dinh thoi diém lic vat & ly doé x = 4cm

SN, 6 10n 3n 6
A t1= —s,tg = —s B.tj= —s,ty = —s
P T e T T g 1= st =
‘ C. t1=3—ns,t2 2&8 D.t,:e—ns,t2=—5£s
4 4 4 4
E. t. = 6—“5,t2= ét—s
' 4 4 4
96. Xdc dinh thdi diém lic vat qua ly do x = 2v2cm theo chiéu
duong.
(’A t= ﬂs B.t= 8—“5 C.t=ms
R 3 ’ 3 o
D. t= 204 D.t= =g
3 3

97. Dao dong cda vat khong théa mén nhitng ménh dé nao sau day.
A. Bitndodaodong A=4y2cm
B. Chukydaodong T =4n (Eﬂ)
s

C Pha cta dao dong la (— 1‘—)

2
"D, Gi4 tri cyc dai cla van tdc 2 J2 (E‘—)

E. Phuong trinhlydox =4 V2 sin (;— - %) (cm)

* M6t vat dao doéng diéu hoacé bién do dao dong la 4cm, Chu
T :

ky dao déng la T = ilas va pha ban ddu ¢ = 3

" Tvd loi cde cdu héi sau 98, 99, 100.
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98.

99.

Viét phuong trinh ly d3 theo don vi mét. " *'

A x= 4sin(207zt + %) © B. x = 40sin (2om ¥ %]
C. x= 10'2sin(2nt + g] (D.jx = ,4.10'2sin(20nt + %)

A E. x=0,4sin (nt+ %)

Tinh ly d6 cia vat & thoi didm t, = é%s Vaty= s

(A xp= 2V3 cm , X2=0

B. x1=2§/§cm , Xo= 0

C. xX;=2cm , x2=4\/§cm
D. x1=2\/§c_m s x2=4\/§cm
E. x1=2\/§cm s x2=2\/§cm

100. Céc dic diém cda dao dong théa man nhitng ménh dé nao sau

day.

A. Tan sé géc o = s (Eﬁ)
10\ s

B. .Pha clia dao dong bang- (Znt + g)

'C. Phuong trinhly do x = O,4sin(nt+ %)

D. A, B, C déu ding
KE A, B, C déu sai

101. Mot con l4c 1o xo dao dong G phuong thang ditng. T vi tri cAn

58

" bing, kéo vat huéng xuéng doan A (cm) r01 buéng nhe, chu ky

dao déng cta con lic 1a' T = 2s. Néu tir vi tri can bing t, kéo
vat huéng xuéng doan A' = 3A, thi chu ky dao dong 1a T' nhéan
gia tn nao sau day.



A T =6s B. T =3s C.T =9s
(‘”‘ﬁ,‘ T = 2s E. T = 4s

102. M(f)t con lic 1o xo dao dong thheo phuong thing ding véi chu

ky 14 0,4s.

Khi hé & trang thdi can bing, 10 xo dai 44cm, 14y g = 10 —IPZ— ,
. : s

n® = 10.
Do dai tu nhién cha 16 xo ¢é gid tri baao nhiéu ?
A 34cm B. 30cm C. 40cm
t_D. 38cm E. 36cm

103. Mot con 14c 1o xo gdm 15 x0 c6 do cing la k, vat mic vao 10 xo
¢6 khdi lugng 1a m. Con lic ndy dao dong véi chu ky T = 0,9s.
Né&u khéi lugng cia vat ting lén 4 lan va do cing cia 1d xo
tang l1én 9 lan thi chu ky dao dong T' ¢6 gid tri nao sau day.

A T =0,4s
- D. T"=0,9s

I B. T =0,6s
E. T =12s

C. T =0,8s

104. Mot vat dao dong diéu hda theo phuong trinh :

x = 12sin (12nt + %)

Ménh dé nao sau day sai :

A. Van tdc ¢6 bidu thic
(B, Gia t8c cia biéu thic
C. Tén so6 géc la

D. Pha cia dao déng lé.

E. 'Chu ky cta dao djng la

v = 12%ncos (127It + %)

a= —1221tsin(121rt + %)

0 =121 (E]
S
(3 + 127tt)
g t12
T = lS
6
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* Mot vdt dao déng diéu hoa gita hai vi tri bién la B va B’
quanh vi tri cén bdng 0. Cho biét BB’ = 12cm. Trong khodng
thoi gian 6s, vdt thuc ,
hién duge 5 dao dong B 0 B (+)
toan phdn. L&y # = 10 . -

Trd loi cde cdu héi-sau : 105, 106, 107, 108.
105. Chu ky va tdn s& géc ciia dao dong c6 gid tri nao sau day :

A.'T:és , (n=2,4ﬁ (@)
s

6
B. T=gs , ©0=12n @)

D. T=12s, o=12n

o=tan
C. T=12s, o= (i)
(

E. T=12s, o=06n (@)

, S |

106. Viét phuong trinh dao dong ciia vat. LAy gdc toa do la vi tri

can bing 0, 14y gdc thdi gian t, ldc vat qua vi tri can bing theo
chiéu 4m ctia truc toa do.

A. x = 12sin(0,6 nt B =12'("th
X sin( nt) B. x sin 06 + 2

c. x:ﬁsin(l,zmﬁ) D‘.x=6sm(_ﬂ_t_£j
‘ 2 : 06 2

E.-x=65in( n t+1r]
: 0,6

>

107. Viét phuong trinh dao dong cia vat, ldy géc thoi gian 1a ldc
_ _vat qua vi tri can bing theo chiéu duong cla truc toa do.

A. x = 12sin(6nt) B. x = 12sin (% t)
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C. x= 6sin(%t+n)

E.

X = 6sin(6 nt + =)

D. x. = 6sin (

T )
0,6 t}

108. Cdc gia tri cuc dai chia van téc va gia toc théa mén hé thitc nao
sau day : ' '

109.

A

&

aQ

D.

Vi = 10410 (E)
S

Vg = 100 (ﬂ)

S

Voax = 10 V20 (ﬂj
S

Vo = 20410 (ﬂ)
S

3

’

ki

500 (cm)
Amax = —(— | 5
3 g2
1000 (cm)
Qmax = —— | 5
3 g2
Bmax = 500
' s
fmax = 200
s

Mot vdt dao dong dao dong diéu hoa. Trong khodng thoi gian
t = 5T, vit di chuyén duge mot dogn dai, 80cm. Khi qua vi tri

cdﬁ bing vdt ¢ vén téc bing 40 V2 [ﬂ) )
k s

Tra loi cde cdu héi sau : 109, 110, 111, 112.

Tinh chu ky va bién 46 dao dong cia vat.

A

B.

Bién d6 A = 8cm
Bién do A = 4cbm
Bién do A = 4cm
Bién do A = 8cm

Bién do A = 12cm

b

’

T

’

y

2

T = s
5

T = ﬂ\/és
5

T = n‘/gs
10
=

T= 7.[\,25
10

T = n 2S
5
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110. Khi vét c6 ly do x = 22 cm, thi van t&c va gia toc cia chuyén
dong c6 gia tri nao sau day : ' ' :

A v=20\/§% . a =20042 (3’-“—)

B. v=402 | a =400v2
. S .

C. ve40™ . a =400 (c_fﬂ)
. . 8 S
D. v=20/2 & | a=4oo(%)
. S S -
E v=40® , a =800 (3‘;‘—)
S S

111. Viét phuong trinh dao dong cha v4t. Lay goc toa do 1a 0, lay
goc thoi gian 1a lic vat & vi tri bién cé toa do duong.

A x = 4sin(10t + ) B. x = 42 sin(10t - 7)
C. x=4y2 sin(lOt + gj D. x = 4sin (IOt ~ —12t~)
E. x=4sin (10\/§t + -725)

112. Viét phuong trinh dao dong cia vat. Lé'i' goc thoi gian 1a ldc vat
& vi tri bién c6 toa do am. Lay gdc toa do 1a vi tri can bang 0.

Af X =- 4sin(10t‘+ %) B.x=- 4sin(19t - %)
C. x=-4+2sin(10nt + 7) D.x= 4sin(10x/§t - g)

E. x=4sin (loﬁt + %)
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118.

114.

115.

A
Mot vit dao déng diéu | x(em)
hoa theo phuong trinh : a2 b-- :
: ]
x = Asin(at + @) I L
\ i /Ny
Do thi x = fit) ¢6 dang 0 1 : 1 s)
nhu hinh vé - 16V2 : w2
_______ |
Trd loi cde cdu héi sau :
Dua vao d6 thi, tinh A, o va ¢ :
A BitndoA=4y2cm, 0=82n (@)
s
B. 9=0
C. Bién do A = 4cm, o = 8n (ﬂ)
s
D. AvaB E.BvacC
Viét phuong trinh dao dong cia vat.
A. x =42 sin (8nt) (cm) B. x = 4sin(8nt)
C. x=4+2sin(8V2nt) D. x = 82 sin(8 V2 nt)
E. x=4/2sin(8V2 1t + 1)
Xdc dinh thoi diém dé vat c6 ly 46 x = 4cm.
1 ' 3
A tj= ——s B. t; = S
! 392 32V2
C. t1 = s - D.AB
' 322 ~
E. B, C.

Phuong trinh cia hai dao déng diéu hoa cung phuong, cung
tdn s6 nhu sau :

x; = Asinfad + 1)
X2 = Agsin(at + @)
Trg ldi cdc cdu héi sau : 116, 117, 118, 119. -
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116.

Bién do cia dao déng téng hop ¢6 gid tri cuc tiéu khi dj léch
pha cia 2 dao dong thanh phin thda man gid tri nao sau day.

A (ge-p)=k2r D (@-o)= k%

117.

- 118.

119.

64

B. (p2-¢)) =kn - » E. (pz— o) =Ck + )n
C. (g2- o=@k + D7

Bién do cia dao dong téng hop c6 gid tri c1_fc dai khi géc léch
pha ciia 2 dao dong thanh phan thdéa méan gid tri nao sau déy :

A (92— @) =kn D. (g2 — ¢1) = k.2n

B. (p2-@1) = (2k + n E. (g2 — 1) = (2k — 1)%

C. (p2- 1) = (2k + 1)%

Bién d6 cha dao dong téng hgp duge tinh theo bidu thic nao
sau day : ‘

A. A*= A? + A} + 2A/A; cos(gz - ¢y)
B. A?2= A2 + A2 - 2A.A, cos(¢z — 1)
C. A2= (A+ A’ - 2A1A; cos(ez — ¢1)
D. A= (A - Ay)® - 2A1A, cos(pz — ¢1)
E.-A%= (A; + A2 + 2A,A, cos(@g , ¢1)

Pha ban ddu cia dao dong tdéng hdp duge xdc dinh theo biéu -
thite nao sau day :

Al sin ¢y + A2 Sin Pg

A tgo =
»gq) A, cosg; + Ay cos@y
B. tgp = A;sing; + A, cosg;
) A, sing, + Ay cOSQ,
C. tgp = A sing@; — Ay sin @y

A, cos@; —A,cos@y



D. tgp = A sing, + A, sin @y

Ajcos@; — Ay cos@y

A, sing, - Ay sin @,

E. tgp= —
g Ay cos@; + Ay cosg,

120. Cho 2 dao dong didu hda ciing phuong cing tin s6 géc.

121.

Bién db chia 2 dao dong l1a A; = 1,5cm va Ay = g cm

Pha ban d4u ctia 2 dao déng 1& ¢; = 0 va @p =

po A

Bién do va pha ban ddu cia dao dong téng hgp c6 cic tri s6
nao sau day : :

A. Biéendo A= V3cm *, phabanddu ¢ =

i :
3
B. Biéndp A= +3cm , phabandiu ¢= g
C. Bién d3 A = 3cm , phabanddu ¢= %
D. Biéndo A= y3cem , phabandiu o = %
E. Biendd A= V3em , phabandiu ¢ = %

Cho 2 dao déng diéu hoa cung phu’dng; cung tan sé goc la

o = 100n (Ea—dj .
s

Bién do cia 2 dao dong 1a A; = V3 cm va Ay = V3 cm.

Pha ban dau cta 2 dao dong 1a ¢, = % va ¢y = %n— \

Bién d6 va pha ban dau ctia dao dong téng hgp c6 cédc gid tri
nao sau day.
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A Bién @6 A= V3cm , phabandduo =

plAR WA

" B. Bitend A=38cm , phaban dbu ¢ =

C. Bitn 89 A = V3em , phaban dduo= %
D. Bién 6 A = 3em , phaban dduo¢ = %
E. BiéndoA=3cm , phabanddug= %

122 Bieh dp dao dBhg téng hop A clia 2 dao dong didu hoa cing
phuong cling thn s§ o6 bién do 1 A v Ay, ¢6 b lach pha A¢ = %
nhén gi4 tri nao sau day.

A A=A+ Ay
B. A=A -A;, (khiA >Ay)

C. A=A, - A, (khi A <Ay

. A= A?-AZ E.A=,/Af+A§

123. Hai dao déng didu hda cing phuong cling tin s6 ¢6 bién db 1a

w)

A; = A, A, = 2A, c6 do léch pha la g Bién do ciia dao déng
téng hgp c6 gid tri ndo sau day : : '
A 3A o B. VA2 +4A? =A5
C. V4A%-A% =A3 D. AT
E. 15A '
* C6o 2 dao déng didu hoa cung phuong, cing tdn sé géc la @

Bién dé ciia 2 dao déng la A; va A,

_ Pha ban ddu cia 2 dao déng la ¢; va ¢
Goi x la dao déng téng hop ciia 2 dao déng dy, ta co : -
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124.

125.

&

126.

x = Asin(at + (p) va Ap la dé léch pha ctia 2 dao dong trén.
Tré Ioi cde cdu héi 124, 125. ’

A. NéuAg = k27 thi A=A +A,

. NéuAp=k2n thi A= A +A]

B

C. NduAp=k2rn thi A=A -A,

D. NéuAp=k2rn thi A= k,fA% - A2
E Né'u A(P = k2n thi = l(‘A} + A2)

Néu Ap = (2k + 1)n thi Bién db cda dao dong téng hgp nhén
g1a tri nao sau day :

A A= JAZ-A2 - B.A:,/A%-A%

C. A= JA2+AZ_2A,A D. A= L(A -A)
1 1432 2

E A= —%(A2 _A)

b6 thi cia 2 dao dong
diéu héa c6 dic diém
trén hinh vé.
Trd loi cde cu hoi sau :
126, 127, 128.

Do léch pha gitta x; va
X, théa min ménh dé
nao sau day :

A. x; nhanh pha véi x; 1a g - B. x; nhanh pha % v6i X,
C. x, nhanh pha ; véi X;. D. x, nhanh pha % véi X1,

E. x, nhanh pha —E véi x;.




127. Viét phuong trinh dao déng cta x;

A. x; = 3sin (2,4t + %)

C. x; = 3sin(1,2t)

E. 5(1 = 3sin (L t)
1,2

3

B

D.

128. Viét phuong trinh dao dong cla x.

129.

68

A. x; nhanh pha

A. x; = 2sin (2,4t + g)

Tc .

C. x,= 2si1 (-—“— t)
2 1mn 1,2

E. x, = 2sin (Lt+

1,2
D6 thi cia 2 dao
dong diéu héa x; va
Xy ¢6 cde ddc diém
ghi ¢ hinh ve.
Trd loi cde cdu héi
sau : 129, 130,
131, 132, 133.
b6 iééh pha giita 2
dao déng ung véi
ménh dé nao sau
day:

B

C. xy nhanh pha

WA

]

E.‘ x; nhanh pha

)]

B.

D.

xi = 3sin(2,4t)

Xy = 3sin(2,4t)

Xo = 2sin (2,4111; + g)

X = Zsin[,—n~t + E)
2.4 2/

Vit X..
vél Xi.

véi X;.

B. x, nhanh pha g VOi Xj.

D. x, nhanh pha % ‘vd'i X1.

t(s)



130. Phuong trinh ly d6 x; théa man hé thic nao sau day :

A x = Zsin(3,6t + g) B. x; = 4sin (3,61‘[t + %j
C. x1=4sin(7r t+£) D. x; = 4sin L
3,6 3 1,8 6
E. x, =2sin (—n— t+ zt-)
3,6 3

. 131. Phuong trinh ly d¢ x, théa méan hé thiic nao sau day :

A. Xy = 3sin (3,6'6 + %j : B. x5 = 3sin (3,61tt + %j
C. xp= 3sin( L. Ej D. x; = 3sin (Lt+ E)
-3,6 2 1,8 2

E. x; = 3sin (—ﬂ—t—g]
1,8 2

132. Xdc dinh thoi diém dé ly d% ciia dao dong x; c6 gid tri x; = 0
trong mot chu ky ké tir lic t = 0.
A x=0lict=0 B. x; = 0 lic t = 1,55
C. x,=01lldct=33s | D. A va B déu diing
C. Bva C déu ding. | |
133. Xdc dinh thoi diém dé ly d6 x, = 0 trong mét chu ky ké tir lic

t=0.

A x9=0khit=1,8s , B.x,=0Kkhit=0,9s
C. x,=0khit=2,7s D.AvaB

E. BvacC

Mot con ldc 1o xo dao déng véi bién do la A va véi ndang lugng
- dao déng la E.

Trd loi cde cu héi sau 134, 135.
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134.

135.

136.

70 ¢

Khi ly d@ X = géé thi dong nang cda vat c6 gid tri ndo sau day:

A : 2A
A Eg=2 B. Eg= 22
173 - 1773
5A 4A
C. Eg= — p. —
1= 79 9
g A
2

Khi ddng néing ciia vat bing g gié tri the ning ciia 16 xo, thi
ly 49 cc'ié vét c6 gid tri ndo sau day :

A x=+A 10 D.x=+AJ15
B. x=1AV5 E x=+A2
C. x=%A J04 1

N
Mot chat didm thuc hién mot chuyén
dong tron déu, sau 90 gidy quay duge .
60 vong, ban kinh cla quy dao la _

Q)

12cm. Lic ddu (t = 0) toa dd géc cia 0
chat diém la % Hinh chiéu vuéng

géc ctia chat diém trén truc (A)
chuyén dong theo qui luat nao ?

A.' X = 12sin(g nt + EJ B.x= 12sin(§ nt + 1[—)
3 6 2 6
C. x= 12sin(:431 t- %] D X= 12sin(§§— t+ g)

E x= 125111(éﬁ t+£)
v 3 6

Mot chdt diém dao déng diéu hoa quanh vj tri can béng 0 va
2 vj tri bién la B va B', Cho BB’ = 12cm. Thoi gian chédt diém



di chuyén tu O dén B la 0,6s. de t = 0, vt di ngang vt tri

cdn bdng theo chiéu duong véi vén téc v . Trung diém cia
OB la M.

Tré lgi cde cdu hoi sau : 137, 138.

B le M B

-
] Vo

187. Van t8c cla vat & M va van téc cuc dai c6 gid tri n3o sau déy :

A v,=314 2 | yy=453 2
5 - ' S
B v,=314 % | wy=157 2
S S
C‘ VO = 15’7 92 3 VM = 4;53 E“I!l"
S 8
D. v, =157 %‘1 S vy = 13,6 91:1

E. v,= 31,4 an - Vm=1369p—
s

138. Viét phuang trinh dao dong cta chédt diém. Chon géc toa do la
0, chon gdc thoi gian (lic t = 0) 1a lic vat qua O theo chiéu
duong cta truc toa do, ta co :

A x= 12sizx£ —;«K} % B. x = 12sin (—E— )
/.
C. x= 6sin;(~n~ t) D. x = Bsin| —'E—t+ —75)
12 \12 " 2

E x= GSin( ~—-—L - -—\
24 - 2/
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Mot con ldc 16 xo treo & phuong
thing ding. Khi hé théng & trang
thdi ¢én bang thhi 1o xo gidn mot
doan Al, = 6em. Kich thich dé con
ldc 16 xo dao dong theo phuong ~ ;

é
thdng dung, vdt m di chuyén giga Al, Bt llvo
B va B’ quanh vi tri cén bdng O, 5

cho OB = OB’ = 4cm.

Ldy g = 10 ;“21 2 = 10.

Tré i cdc cdu héi sau : 139, 140, ' v o+
141, 142, 143.

139. Tén s& géc, gid tri cuc dai cha van téc nhén gié tri ndo sau day:

A. w:_lQZ‘_ (@) , v0=401t\/f—5 (EE)
J6 \s ‘ s

B. o=10n f (""‘d), v, = 40116 (9‘-)
)

c m-&(f.a_d) v, = 20m (ﬂ)
. 7 5 =S

D. w=10n\/§(ﬂj, L =80 CL“
S

E ©= 10 J*(rzd)’ vo=40n\/§ (c_sxri)

140. Viét phuang trinh dao déng cda con lic 1o xo0, 14y géc toa do la
0, 1dy géc thoi gian (lic t = 0) 1a luc vat ngang vi tri cdn bing
theo chiéu 4m cia truc toa do.

A x = 4sin(10nt) B.x= 4§in(10nt + g]
10n . (10% n

C. x= 45111(——— J D . x= 4sm[——t + —]
N : J6 2
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141.

142.

‘E. x= 4sin(}9E t+ nJ

76 ,
Viét phuong trinh dao dong cta con ldc 1o xo, 14y gdc toa do la
0, 14y goc thoi gian la lic vat di ngang vi tri can bing theo
chiéu duong cta truc toa d9.

A. x =6sin (10nt + %) (cm) B. x= 65in(10nt + 1) (cm)
. ' . . [ 10mn ‘
C. x = 6sin(10xnt - ) (cm) D.x= 4s1n(—\/—g t+ n} (cm)

4

E. x= 4sin(% t) (cm)

X4c dinh luc phuc hdi (F) va lyc dan héi (C) tdc dung vao
vat khi vat & vi tri bién B'.

A. F—,;- cung chiéu tryc, Fp = 2.k.107N.
’Z:é- nguge chidu truc, Ty = 4k.107°N.

B. F—l; nguge chiéu true, Fg = 4k.1072N.

Cy nguge éhiéu truc, Ty = 2k.107°N¥’

C. F_l;- cing chidu truc, Fy = 4k.1072N.

Ty nguge chiéu truc, Ty = 2k.1072N.

D. Fg =0

Cg NgUge c_hiéu tryc, Tp = 2k. 107°N.

. cung chidu true, Fp =4k.10”°N.

=0
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143. X4c dinh Iyc phuc hdi F va lyc dan hdi (C°) téc dung vao vat

144.

74

khi vat &-vi tri bién B.
A. 1;‘-; nguec chidu truc, Fp = 4k.1072N.

o ‘
‘Cg nguoce chiéu truc, ‘T = 10k.1072N.

4

B. Fy cung chidu truc, Fy = 4k.107?N.
- , R E
Zg nguge chiéu truc, T = 4k.107%N.

C. FT;=0

-

‘Cy nguge chiéu truc, Ty = 4k.1072N.

-

D. Fy nguge chiéu truc, Fy = 4k.1072N.

:Z'E = 0
E. Fj nguoe chidu truc, Fy = 4k. 10N,

N
Ty nguge chiéu true, Th = 4k. 107N,
ap 7 C ga N . 2 ,
Mot 1o xo c6 dp cing k = 30 — ireo & phuong thding diing.
m ‘ ;

Mdc vao 16 xo vgt m cé khoi luong m = 300g. Kich thich cho
v@t dao déng theo phuong thing ding. Chon gée toa dé la vi
tri can bang. Chon géc thoi gian la lic vit bdt ddu dao dong.

Trd loi ede cdu héi sau :144, 145, 146, 147.
Kéo vat tir vi tri cAn bing huéng xudéng mét doan la 4cm rdi

buéng ra, viét phuong trinh dao dong ciia con ldc 1o xo.

A. x = 4sin 10t (cm) B.x= 4sin(10t - g] (cm)



C. x = 8sin (IOt - 5) (cm) D.x= 851n(10t+ 2) {cm)

*E. X = 4sin (IOt + %) (cm)

145, Khi vat dang & vi tri can biing, ta truyén cho vat van téc ban

- 146.

147.

ﬂ) huéng xuéng. Viét phuong trinh dao dong

ddu v, = 50(
s

ctia con li¢ 1d xo. ,
A. x = 5sin 10t (cm) B. x = 4sin 10t (cm)
C. x = 5sin(10t + m) (cm) ¢ D. x = 4sin(10t + n) (cm)

E. x = 5sin (101: + %) (cm)_v

Khi vat dang & vi tri can bing, ta truyén cho vat van tdc ban
déq v, = 50 (%n—) huéng lén (ngugc chiéu truc toa _dé). Viét
phuong trinh dao dong cta con l4c 10 xo.

A x= 4sin(10t 4 g) (cm) B. x = 5sin(10t + m) (cm)

C. x = 5sin 10t (cm) D. x = 4sin(10t + n) (cm)

E x= 5s'in(10t + %) (cm)

Khi vat dang & vi tri cdn bang 0, nang vat huéng 1én mot doan

12 4cm réi truyén cho vat van téc ban dau v, = 40-—hu0ng
S

lén. Vlet phuong trinh dao dong cia con l4c 1o xo.

A. X = 4sin (IOt— g) (em) B x=4 \/5 sin(lOt - 3%) (cm)

C. x=4 \/i sin (10t + 2) (em) D.x= 8sin(10t - g—) {cm)
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148.

149.

76

‘B x= 4\/§sin(10t+ :%n) (cm) -

Mjt vdt dao déng. diéu : T ()
hoa & phuong ngang giita B 0 B -

hai vi tri bién la B' va B .

quanh vi tri cdn bdng la 0. Thoi gian vit di t O dén B hodc
B’ la 6s, cho BB’ = 24cm. o

Trd loi cde cGu héi sau : 148, 149, 150.

Viét phuong trinh dao dong ciia vat. Lay géc toa do 1a O, lay
goc thoi ‘gian (lic t = 0) 14 lic ngang vi tri can bing O theo

- chiéu duong cta truc toa do. Tim khoang thdi gian ngin nhat

dé€ vat di tit O dén I 1a trung diém cta OB.

A x= 24sini"§t (cm). Thoi gian ngin nhat vat di tir O dén I
1a 2s.

B. x= 12sin%t (cm). Thoi gian ngén nhat vat di tir O dén I
13 10s.

C. X = 12sin %t (cm). Thai gian ngén nhat vat di tir O dén I
1a 2s.

D. x'= LZSiﬁ (Tni t+ —g-) (cm). Theoi gian ngdn nhat vat di tir O
dén I 1a 2s. »

E. x= 1zsin[—i"E tJ (cm). Thai gian ngén nhat vat di tix O dén I
la 1s. '

Lay gdc toa do la O, ldy géc thdi gian la lic vat & B. Viét
phuong trinh dao déng cda vat réi tinh khoang thoi gian ngin
nhat vat di tu B dén 1.

A. x =12sin (% t— gj , thoi gian vat di ti B vé I mat 2s.



150.

151.

;
- B. Chuky daodonglaT = f;- s

B. x=12sin| —t+ ) thoi gian vat di. £t B vé I mat 25

(1
6
C. x=12sin [;—2 ] thoi gian vat di tir B vé I mat 4s.

D. x= 12s1n — t + 2) thoi gian vat di tir B v& I mat 2s.

E. x= 125in(f2~ ) , thoi gian vat di tir B vé [ mat 4s.

Lay goc toa dod 1a O, 14y goc thoi gian 13 ldc vat & vi tri bién

B'. Viét phuong trinh dao dong cta vat. '

A x= 12sin(it - -’5) (cm) B. x = '24sin(—“—t - 5) (cm)

) 12 2 12 2

C. x= 125;111(l t+ Ej {em) D.x= 24sin(l t+ E) (cm)
12 2 ‘ 12 2

E. -x = 125in(£ t+ n) (cm)
. 12 ,

Mot vat dao dong diéu hoa theo phuong trinh :

' . [ 6n m
X = 6\/55111(—t— ——] (cm)
J2 3

Ménh dé nao sau day ding :

A. Bién db dao dong 1a 6cm

C. LacT= —1: s, pha cia dao dong la (&)
V2 3

D. A, B, C déu ding
E. A, B, C déu sai.



¥

152.

158.

M6t vét dao dong diéu hoa theo phuong trinkh :
i 8 . ( N n) "
x = ——sin|4J2rt + = | (cm). Léy # =~ 10.
V2 6

Tra li cde cdu hdi sau : 152, 153, 154.

Van t8c cue dai va gia téc cuc dai nhén gid tri ndo-sau day :
A Vpg=322 , Ape = 128420 (%)
, s s
B. Vi = 32410 %“— . A = 128042 (%)
N o s
C. Vo =32 2 . Bpa = 2048 (9—’2'1)
S . ) ) s )
D. Ve = 16v20 22 . e = 1280 (S’-;i)
K . S ! S
E. Vi = 32420 % . A = 128420 (%‘1)
B s
Tim thoi gian ngin nhat dé vat c6 van téc v = %vmax. Lic ay

véat ¢6 ly 0 x bao nhiéu ?

A t= 1 S R x=4,15cm
2442 ,
B f— 1 s X = 4cm
Tl 1242 ’
C. t= 1 s X =4cm
' 242
1
D. t= —s o, X = 4cm
- ’24
- ‘
E. t=—s s x =441,5cm
24 ,
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154, Van t6c va gia toc lic t =

155.

156.

s ¢6 gid tri nao sau :

1
12V2

A v=1en T . a=1280 &
. s?
B. v=s2x &0 . = 1260 (o)
S ’ \/5 s
C. v=16ry2 & |,  a-64042 T}
. S s
D. v=232n2 o , a=0
, T
E. v=0 ., a = 12802 (%)
. N8

Mot vdt dao dong diéu hoa vdi bién do la A = 12J2 em. Thoi
gian vat di chuyén tix vi tri can bdng dén vi tri bién la
0,3J2s. Lic t = 0, vat di qua vi tri cdn bdng ngugc chiéu
duong cua truc toa do.

Tra loi cde cGu héi sau :

Xdc dinh thoi diém v4t 6 ly do 1a 642 cm trong khodng
0<t<T. ’ :

A. Vat di ngang vi tri ¢6 ly do la 62 cm fheo chiéu duong
cua.truc sau thoi gian t = 0,7 \/5 S

B. Vat di ngang vi tri ¢6 ly dc‘_i.lé 612 cm theo chidu am ciia
truc sau thoi gian t = 1,1 J2's

C. Vat di ngang vi tri cé ly do 1a 62 cm theo chidu duong
ciia truc sau thdi gian t = 0,9 J2s

D. AvaB |

E. BvaC

Xsc dinh ly do cua vat lict = 0,2 J2's
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157.

158.

159.

80

A x= 6\/”-2_cm - .B.x= —6\/§cm e

’C.-x.=6\/écm D.x=—6\[écm

E. x =6em

Mot vgt dao dong diéu hoa gidta 2 diém B va B’ quanh vi tri
cdn bdng O. Cho BB’ = 80cm. Thoi gian vt di ti O dén B
hodc B’ la 0,4s. Chon géc toa dé la vi tri cén béng O, chon géc
thoi gian (lic t = 0) la lic qua vi tri cdn bdng O theo chiéu ém
cia truc toa dé. '

Trd loi cde cGu hdi sau : 157, 158.

Thanh lap phuong trinh dao dong cta vat.

A x= 308in_(—g-t) (cm) : B, x=30s§n[0%t) (cm)

C. x= 1'5sinv (On—st-c- n) (cm) l D X = 15sin(%t— n) (cm)

» ’

E. x= 3osin(it+ nj (cm)
08

Xdc dinh thoi diém vat c6 ly do 7,5 \/E_cm trong khoéng chu ky
thit nhét (0 <t < 1,6s) . ;

. Vatqualy ds 7,5 V2 cm theo chidu duong cua truc sau 1s

. Vat qua ly 46 7,56 V2 cm theo chibu 4m cia truc sau 1,4s

A
B
C. Vat qualy do 7,5 J2 em theo chidu duong cia truc sau 1,25
D. AvaB

E. BvaC

Mot chat diém dao dong diéu hoa. Qui dao la doan thing dai
24cm, tan s6 dao dong la 4Hz. Chon géc toa do la O, chon géc
thoi gian (lde t = 0) 1a lic vat qua vi tri can bing theo chiéu
aAm cla truc toa d. Viét phuong trinh dao déng cia vat.

A. x = 24sin(8nt) (cmn) B. x = 24sin(8at + n1) (em)



C. x = 12sin(8nt) (cm) D. x = 12sm(8nt + n) (cm)
E. x = 12sin(4nt + m) (cm)

160. Mot 16 xo duge treo & phuong thﬁng‘ dimg. Khi mic vat m; vao
1o xo thi hé dao déng véi chu ky 1a T; = 2,4s. Khi {néc m, Vao
10 xo thi hé dao déng véi chu ky 1a Ty = 3,2s.
Héi khi méc khéi lugng m = (m; + m;) thi hé dao dong vdi chu
"ky la bao nhiéu ? '

A. T =25,6s B. T=0,8s
C. T=28s D.T=1,6s
E T =4s

161. Mbt 1d xo treo & phuong thdng ding. Khi mic vat m; vao 1o xo
thi hé dao déng véi chu ky 1a 1,5s. Khi méc vat my vao 1o xo
" thi hé dao déng véi chu ky 14 0,9s.

Khi méc vat m = (m; + my) thi chu ky dao déng ctia hé nhan
gia tri nao sau day : T :
A. T=0,6s B. T=0,3s
C. T=0,72s D.T=12s.
E. Mot gia tri khac

162. Mot 1o xo treo & phuong thing dimg, khi mic vat m; vao 1o xo
thi hé dao déng véi chu ky T, = 1,2s. Khi m#c vat m, vao 1o xo
thi vat dao dong véi chu ky T = 0,4 V3 s. Biét ring m, = 180g.
Khé1 my cé gid tri ndo sau day :
A. m; = 540g B.m,= 180«/§g
C. my=45V3g - , -D. my = 60g
E. my=603g

“ Mot con lde 16 xo dao déng theo phuong thing ding. Trong
thoi gian 1 phit, vdt thue hién diioe 50 dao déng toan phdn
gilia hai vi tri ma khodng cdch 2 vi tri nay la 12cm.

Tra lot cde cdu 163, 164.
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163:

Chon gdc toa do 1a vi tri cin béng, chon goc thoi gian @hc t = 0)
1a lic v4t & vi tri cabp nh4t cia quy dao. Viét phuong trinh dao
dong cua vat.

A x =12sin(f2— )\(cm) B x = 6sir;'[0,—7’t6- t - —725) (cm)
C. X = 6sin (0—1;3- t+ %) (crﬁ) D.‘x .= lzsin((;;3 t+ %) (cm)

164.

Chog=10 — lay 7% = 10. Xdc dinh d bign dang cda 1o X0

khi hé thong. & trang théi can bing.

A Al =0,36m B. Al = 0,18m

165.

82

C. Al, =0,30m - D. Al, = 0,40m
E Mot glé tri khéc

"Mét 1o xo0 ¢6 do cung k = 20 ﬁ treo & phuong thang dung.
m

Mdc vao 16 xo vdt c6 khoi lugng m = 300g. Tu v tri cdn bing,

néng vdt hucng lén»‘dogn 10cni réi bubng nhe. Ldy g = 10 _112_1 )
: s

“Tra loi cac cdu héi sau : 165, 166.

Tinh gid tri cu’c dai ctia luc phuc hdi va luc dan hdi tac dung
vao vat trong qué trinh dao dong.

A. Luc phuc'hdi Fp. = 2N, Luc dan héi Tha = 2N
Luec phuc héi Fp . = 2N, Luc dan hdi Thu = 5N

_ Luc phuc héi F = 2N, Luc dan hoi Tha = 4N
Luc phuc hoi Fp = 4N, Lu’c dan hdi Tha = 5N
Luc phue hox Frax = 4N Luc dan hoi ‘T = 2N »

w o aw



166.

Tinh tri s8 cta luc phuc héi va luc dan héi khi vat 6 cach vi tri
cAn bing la 5cm.

A. Luc phuc héi F = IN. Lucdan héi T=1N
B. Luc phuc héi F = IN. Lucdan héi T=2N
C. Luc phuchéi F = IN. Luc dan héi T=4N
D. AvaB ‘

E. BvacC

Mot 1o xo c6 dé cing k = 10 N treo ¢ phuong thdng ding.
.m .

Mdc vao I xo vét m = 200g, ldy g = 10 . Tt vj tri cdn béng,
S

kéo vdt huéng xuéng mét doan x, réi buéng nhe cho vdt dao
doéng. Lyc dan héi tic dung vao vat khi né é vi tri cé gza tri
nhd nhdt ‘C,,;, = 0,5N.

" Trd 1oi cde cdu héi sau : 167, 168.

167.

168.

Tinh bién dd dao dong cia vat. ,

A. Bién d A = 5em (B Bién do A = 15em

C. Bién df A = 25cm D.AvaB

E: BvaC "

Tinh gid tri cuc dai cta lyc dan héi tdc dung vao vat trong qua

trinh dao dong.

A. CTha = 3,5N B. Thax = 4,56N
C. Chax = 2,56N . D.AvaB
E. Bva ’C

Mbét con lde 16 xo dao dong & phuong thdng ding véi chu ky

la: T = %s. Ldy g = 10 I—I:— Vit mde vao 16 xo c6 khéi luong
&2

m = 100g.

Trd 101 cdc cau héi sau : 169, 170.
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169. Kich thich ého con lic dao dong theo céc céch :
1. Nang vat dé 15 xo khéng bién dang rdi truyén cho vat van

toc huéng lén v, = 50 o
S ]

2. Nang vat 1én dé 1o xo khong bign dang rdi truyén cho vat

A 42 P . cm
van tdc huéng xudéng v, = 50 — .
S

Bién d6 dao dong tng véi mdi cach kich thich c6 gid tri bao
nhiéu ?» ‘
A. Vi cach kich thich thi nhat, ¢6 A = 11,18cm
B. Véi cach kich thich thi hai, c6 A = 11,18cm
C. Véi cach kich thich thi hai, ¢6 A = 8,66cm
@) AvaB
E. AvaC
170. Kich thich cho con lé’c dao dong theo cdc cdch sau :
1. Kéo vat hudng xuéng doan Al, réi truyén cho vét vén tdc

huéng xudng v, = 50 o
- s

2. Kéo vat huéng xudng doan Al, rdi truyéh cho vat van téc

huéng 1én v, = 50 22 .
S

Xac ‘dinh bién d6 dao déng ing véi mdi cdch kich th;’ch.
(Al, 12 do gian cia 1o xo khi vat & vi tri can bing).

A. VGéi cach kich thich thi hai, cO A = 8,66cm

B. Véi céch kich thich thud nhat, c6 A = 11,.18cm>

C. V6i céch kich thich thit hai, ¢6 A = 11,18em
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171.

172.

Mot con ldc 16 xo treo ¢ phuong thdng ding.

, .. , m .
Vat mdc vao 1o xo c6 khoi lugng m = 100g, ldy g = 10 —-. T
s
s s Y N 4 ‘A
vi tri cGn bdng truyén cho v@t vdn téc v, ngugc chiéu duong
ciia truc toa d6, ndng luong truyén cho qué cdu la 12,5md.
Con ldc dao dong véi chu by T = % (s)

Tré 1oi cde cau héi sau : 171, 172.

Bién do va van téc cuc dai cia qua cdu c6 gid tri nao sau day :

A. Bién dp A =‘5cm , Vo=50 %
B. Biénd¢A=5cm ) ‘}0:25 %
C. Bién do A= 2,.;’>cm , Vo= 25‘% 7
D. Biendo A=25cm , v, - 50 Els-n—
E. Biétndo A=2,5cm , v,=15 c_er :

Viét phuong trinh dao dong ctia con ldc 15 xo. Chon gdc toa do
1a vi tri can biing, chon géc thoi gian (lic t = 0) 14 ldc vat nhén
dugc ning luong.

A. x = 2,5s1n(10t) B. x = 2,5sin(10t + m)
C. x = 2,5sin(10t — ) D. x = 5sin(10t + =)
E. x = 5sin(10t — 1) '

*. Mot 1o xo treo 6rphwo'ng thdng diing, mdc vao 1o xo vgt m = 100g,

10 x0 ¢6 d6 cing la k = 100 — . Tir vi tri cdn bang kéo vdt huong
m

. . . £ . o _ cm

xuéng mot doan la Iem roi truyén cho vdt vdn téc v, = 10r —

‘ s
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c6 phuong thing ding. Cho o = 10. Ldy g = 10 _11_21_ "Vat dao
. , ' s

dong diéu hoa.

Trd loi cde cdu hdi sau : 173, 174, 1 7_5, 176.

173. Viét phuong trinh dao déng cta vat khi ;’_: ciing chiéu duong
cla truc, chon gdc toa d¢ 1a O, goc thdi gian 1a lic vat bit dau

dao dong.
A. x = 2sin (107rt + g) (cm) 7 B. x = 2sin(10nt + 1) (cm)
C. x= \/Esin(lOnt + g) (cm) D.x= \/5 sin(lOnt + Z—) (cm)

E x= sin(lOnt + %) (cin)

174. Viét phuong trinh dao dong ctia con léc 16 xo khi 7: nguge
~ chiéu duong cia truc toa do. Chon géc toa dd la O, chon géc
thoi gian 1a lie vat bdt ddu dao dong:

A x= \/Esin(wnt + %T—[) (cm) B.x= —\/22 (101tt + %) (cm)

J2

C. x = x/§~sin(10nt + Z-) (cm) D.x= 5 sin (10nt + %‘) (cm)

E. x= V2 sin (IO’Ht - Z—J (cm)

175. Viét phuong trinh dao déng ciia vat khi \7: cung chiéu duong
cua truc toa do.

Lay gbc toa do la vi tri ma vat nhan duge vén téc v,

Lay goc thoi gian (lic t = 0) 14 lic vat nhan duge van téc v .
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176.

A x= J§ sinl0nt (cm) . B. x = sinlOat (cm) .

C. x = 2sinlOnt (em) D.x=+2 sm(lOnt+ 2) (cm) . -

E. x= \/5 sin(lOﬁt + 1) (em)

Viét phuong trinh dao dyng cia vat khi k v ngugc chiéu

"~ duong cta truc toa do. Lay gdc toa do lé vi tri vat nhan duge

van tdc 7: L4y goc thai gian (ldc t = 0) 1a lde vat nhan duge
e '

vén téc v, .

A x= \/—2.sm[10nt+ 2) (cm) B.x= 2,sin(10nt+ %) (cm)

C. x= \/—Z—Sin(iont +m)(cm) - D.x=2sin(10nt - n) (cm)

E. x = 1.sin(10nt + ©) (cm)

177.

Mot con ldc 10 xo khéi lugng m = J2 kg dao déng diéu hoa,
theo phuong ndm ngang. Vén téc cia né c6 dé lon cyc dai

bdng 0,6 (2) . Chon géc thoi gian (lic t = 0) la lic vdt qua vi
5 .

tri x, = 342 cm theo chidu Gm va tai dé thé m‘iﬁg bang dong ning.
Trd loi cdc cdu héi sau : 177, 178, 179.

Bién dd va chu ky dao dong c6 gi4 tri nao sau‘day.

A BitndoA=6y2em chukyT=?éis

B. BiéendoA=6m ~ , chukyT= s

C. Bién do A = —6—cm - chuk§T= Ts

. V2 5

P ) . 2n

D. Bién 49 A = 6cm , chu kyT:k?s

E. Biéndo A=62 , chukyT= if—s
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178. Chon géc toa dd 1a vi tri can bing O: (gbc thoi gian (fé-»chon);

Viéet phuong trinh dao déng cta vat.

A. x=6+2sin (10‘5 + B (cm)

B. x= 6"\/5 sin (lOt + -341) (cm) C. x = 6sin (10t+ %) (cm)

T

D. x = 6sin (101: ﬁi) (cm) "E. x = 6 sin (IOt - Z) (cm)

179. Chon gdc toa dd léivi tri can bing 0, chon gdc thai gian (ldc t = 0) -
“1a ldc vat qua vi tri x, = 3 v/2 cm theo chidu duong cha truc toa
d. Viét phuong trinh dao dong clia vat.

¢ A x=6 \/Esin(wt + g) (cm)
B. x= 6\/5 sin(lOt + g) (cm) C. x = 6sin (101: + %) (cm)
| D. x = 6sin (IOt + g) (cm) E.x=6 \/—2_ sin(lOt +%) (cm)

* Mot con ldc 1o xo gém 1o xo c6 dé ciung k = 20—, vit c6 khéi
. .m .

luong m = 200g. Treo con ldc & phuong thing ding va kich
thich cho né dao dong. Chon vi tri cn bing lam géc toa dé.
Truc toa d6 c6 chiéu duong huéng lén. Chon géc thoi gian (lic

t = 0) la lic vt & vj tri thdp nhdt cia quy dgo. Liy g = 10 % .
: S

Tré 1o cde cdu héi sau : 180, 181, 182. |
180. Chu ky dao dong va do bién dang cta 16 xo (khi vat & trang
théi can bing) Al, c6 gid tri nao sau day :
A. Al = 10ecm |, T=§s : B.Alo=10cm,’T,=gs
: n

b1
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181.

182.

183.

C. Alozloﬁc'm, ngs D. Al, = 10cm T=gs

‘ n
E. Al,=5em, T= —s

9
Khi vat ¢ ly 6 x; = J2 cm thi né ¢6 van téc v, = 10 J2 (93) )
4 _ : S
Viét phuong trinh dao dong cda vat.
A x=2 ﬁsin(lot + g) (cm)
B. x= 2\/§sin(10t - %) (cm)
C. x=2 ﬁsin(lOt - %j (cm)
) T ; AR

D x= 25m(10t - 5) (cm) E. x = 2sin (10‘0 + E) (cm)

Tinh gid tri cuc dai. cuc tiéu cla luc dan hdi tdc dung vao vat.

A Tow=24V2N |, Tun=16V2N.
B. Tou = 24N , Twmin=1,2N.

C. Tom=24N  , Thin=1,6N.

D. T =48N , Ton=3N.

E. T = 4,8N . Comin = 3,2N.

Mot chdt diém dao déng diéu hoa véi chu ky T = 2s. Luc t =0,

A - . R i Al g cm
vt qua vi tri N cé ly dé xy = 1em vdi vdn téc vy = 73 =—.
]

.

Trd 1é1 cdc cdu hoi sau (183, 184.

Cx ' ' . Lo 5
Viét phuong trinh dao dong cta vat khi vy cing chiéu duong

clia truc toa do. Goc toa dd 1a vi tri can bing.
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A x=2 \/E’sin(nt+ %) (cm) -
) 5n - - kn
B. x=2sin 7rt+? (cm) C. x:2J§sm 1tt+? (cm).

\ B = ., = . s :
D x= 2'&sm(nt+ E) (cm) E x= 2J§s1n(nt—g) (cm).

184 Vié'i; phuong trinh dao dong ctia vat khi \7; nguge chiéu duong.

185.

186.

ctia truc toa dd, goc toa d6 1a vi tri can bing.

A x-= ZSin(nt_ +5§) (cm) B. x = 2sin (nt - %) (em) -

C. x= 2sin(nt - 5—2) (cm) D.x= \/Esin(ntw %) (cm)

s

E x= \/5 ‘sin (nt— E) (cm)

M6t 1o xp c6 d6 cung k = 100E treo ¢ phuong thing dung.
m

Mdec vao 16 “xo vt m = 400g. Tu vi tri c4n bang ndng vdt
huéng lén mét doan la 3cm = x,, réi truyén cho vdt vén téc

v, = 1510 (ﬂ) Léy # = 10.
\ . S

Tra loi cdc cdu héi sau : 185, 186, 187.
Chu ky va bién d6 dao déng c6 gi4 tri nao sau day :

A T= gs, A=3V2em B.T=02s, A=3cm
C. T=05s, A-=6em © D.T=04s, A=6cm

E. T=0,5s, A=3+2cm.

Viét phuong trinh dao ddéng cda vat. Chon géc toa d6 1a vi tri
can bing. Chon géc thoi gian 1a lic vat ¢ vi tri cao nhit cta



quy dao :

A. x = 3sin [5nt + g) (cm)

187.

188.

B. x =3 \/Esin (Snt - g) (ecm) - C.x= 3sin(5nt - %) (cm)

D x=3 \@ sin(5nt + n) (cm) E. x = 3sin(5nt - n) (cm)

Co ning cda con l4c 15 xo va dong ning cta vat, khi vat & ly do
3dcm c6 gid tri nao sau day :

A  E=900J , Eq=450J B.E=90J , Eq=45J

C. E=0,08J |, E4 = 0,045 D. E=900J, E4=0,045J
E. E=0,09J , Ed_045J

Mot con ldc 16 xo dao dong & phuong thdng diing, vat m = 200g.

Léy # = 10. Gia toc cuc dai cua vdt ld 4'—2. Khi vt ngang qua
s .

vi tri can bdng thi cé van toc la 62,8 (c_m) ,chog=10 Ez
S s

Tra loi cde cGu héi sau : 188, 189, 190, 191.

Tan s§ géc va bién d¢ clia dao déng c6 gi4 tri nao sau day :

A o= —22(@) , A =10cm
/ n s
B. m:E(Ej , A=10ncm
n s
C..o=10 (Eaﬁ) ,- A =20cm
, s
D. o= 20(‘"‘“") , A=10cm
s
E. o= ?—Q(Ed" , A=10necm
n\s)/
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189.

190.

Do cing cia 10 xo va chu ky dao dong cé gid tri nad'sau day :
‘ N

,A.k=805 , T=0,5s -B.k=8— ;, T=1s
m m
C.k=40—1\l , T=0,5s . 'D.k=16£\1~ , T=1s
m v ' _ m
E. k=16 N , T=0,5s
m .
Vié't phuong trinh dao déng cha vat. Chon gdc toa d¢ la vi tri

can bing. Chiéu duong cia truc toa do huéng xuéng. Chon

191.

gdc thoi gian (Idc t = 0) 1a lic vat di ngang qua diém cé toa
d6 x, = -5+v2 cm theo chidu duong cda truc toa do.

A x=10sin (20t ¥ -’23) (cm)  Blx= 105in(20nt - %) (cm)

C. x = 10sin (Et + E) (cm) D.x= IOsin(—zg‘t— Ej (cm)
w4 : s 4

E. x= IOsin(@t+ E) (cm)
n - 4

Luc phuc héi va lue dan héi téc dung vao vat & vi tri can bing
nhén gi4 tri nao sau day : '
A. Lycphuchdi F=0 B. Lucdan héi T=0
. C. Lycdanhéi T=2N D. AvaB
E. AvaC

e

M6t chdt diém dao déng diéu hoa vdi chu ky T = 1s. Chon

i tri cdn bdng cia con ldc O, lam gdc toa dé. Sau thoi gian

dao dong la 2,5s k€ tir vi tri cdn bdng, chdt diém di ngang

toa d6 x, = -5 2 cm theo chidu dm ciia truc toa d¢ vdi vdn

92

téc v, = 1072 o
s

Tra lot cde cdu héi sau : 192, 193.



192.

193.

E

194.

Tén s6 géc va bién do dao dong c6 gid tri nao sau day :
A o= zn(ﬂ) , A =10J2cem
s
B. o= 211(31—) , A =20cm
S
rad
C. (»:n(——) , A =10V2cm
s /J
D. w:ﬂ[@) , A =10cm
s
E. o= 211(@) , A = 10cm.
s
Viét phuong trinh dao dong cia chat diém.
A. x =102 sin(zt) (cm) B. x = 102 sin(2nt) (cm)
C. x = 10sin(2nt) (cm) D. x = 10sin(2xt + ©) (cm)

E. x = 10sin (2nt+ %) (cm)

Mét con ldc 16 xo dao dong diéu hoa & phuong thding ding.
' N

- Vét c6 khoi luong m = 100g, d6 cing cia lo xo k= 25—, Tu

m
vi tri can bdng, kéo vdt hudng xuéng 2cm roi truyén cho no

ovdn téc v = 1073 (E—j huéng lén. Cho g = 102, 7 = 10.
. ' S S

‘Chon gée toa dé la vi tri can bang, truc toa do cé chieu duong

huong xudng. Chon géc thoi gian la lic vdt duoc truyén van
téc.

Trd loi cde cdu hoi sau : 194, 195.

Tan sd géc va bién do clia dao dong c6 gid tri nao sau day :
rad
A o=5n (——), A =4cm
S :
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195.

P

196.

B. @:5(@), A=dem C. o=5n (fl“—d-) A=8cm
s / S

D. m:lO(%},A:%m E.w=5n(ﬂ),A=2cm
, s

Viét phuong trinh dao dong cha con 14c 1d xo *

A x= 4sin(51tt, + ‘25) (cm)

B. x=4 \/5 sin(5nt + g—) (cm) - C X = 4sin (5nt + %T] (cm)

D. x =4sin (Snt - 5?“) (cm) E. x = 42 sin (5nt + %T) (em)
Mot con ldc 16 xo gém qud cdu khéi luong 200g va 1o xo cé do 4
cung k dao dong & phuong thing ding vdi tén s6 lo 5 Hz. Do
dai cia 1o xo c6 gid tri lic ngdn nhdt la 28cm va lic dai nhdt

la 36cm. Cho 7 = 10, g = 10 2.
S

Trd 1oi cde cdu héi sau : 196, 197, 198.

Viét phuong trinh dao dong cta qua cau. Lay gbc toa do la vi
tri can bang. Lay gdc thoi gian (lict = 0) 1a lic vat qua vi tri
can bing nguge chidu duong cda truc toa do.

A, x = 8sin(2 \/5 it + n) (em) N B. x = 8sin2 s/gnt (cm)
C. x= 4sin(2\/g7pt + 1) (cm) ' D. x = 4sin2 V5 nt (cm)

" E. x=8sin2v5nt (cm)

197.

94

Chu ky dao déng va d6 gian cta 1o xo ¢6 gid tri nao sau day
khi vat & trang thai cAn bing.

A T=+Bs, Al =10cm B.T-= %s , Al = 5cm

]

ls,Al(,=5\/'—5—cm D.T=—s, Al,=5cm

%

C. T=



\/gs, 1(,_5cm

198. Ld %0 c6 db ciing 1a k = 12 . X4c dinh cdc cyc tri cla lyc
; 2 4 fa lye

cang xuft hién & 16 xo khi con 14c dao dong.
'Umax = 0!48N ’ '6min =0
Tonax = 0,48N | Tpin = 0,12N -

'C?max = 1,08N ’ 'Z-?min =0

A
B
C. Coe=0,96N , Tpin = 0,12N
D
E

199.

200.

Cmax = 1,08N |, Tphin = 012N

- Mot vgt dao dong diéu P M O N Q (+)

hoa quanh vi tri can
béng O gitta hai diém P va Q, Cho OP = 0Q = 6em. Thoi gian
vdt di chuyén ti P dén @ mdt 0,2s.

Trd ldi cdc cdu héi sau : 199, 200, 201, 202, 203.

Tim khoang thoi gian ngén nhat dé vat di chuyén tit P dén M,
M la trung diém cta PO.

1 ; 1 ) 1
A.t:Es B.t:Es / C't=%,s
D. t= %s' E. Mot gi4 tri khdc.
Tim khodng thoi gian ngdn nhat dé vat di tir N dén Q cho biét |
~ N la trung diém cta 0Q.
2 1 1
A. t=1—5_s B.t=—1—5—s Ct:ﬁs
.D.t=—1~s E.t:ls ~

201.

20 ‘ 5 ‘ i

Tim khoang thoi gian ngdn nhat dé vat di chuyén tir Q dén M,

M la trung diém cua OP.
A t_gs B.t:is C.t:.is.'
15 ST 10
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3

D. t= Ss E.t= 1s
20 . . 5
202. Tim khodng thdi gian P H 0] Q )

203.

204.

205.

96

ngin nhat dé vat di
chuyén ti H d&n O, cho biét OH = 32 cm.

A. t:"—l-s B. =~1—s C.f:és
20~ 30 15
1 J2
Lt — E t= —
D 10° t= 90°

Tim khodng thdi gian ngén nhat dé vat di chuyén tir H dén K,
cho bigt OH = OK = 32 cm

1 1 J2

A t=—s B.t= —s C.t=—s
20 10° 15
D. 'tzés E.t:is
20 15
M6t con ldc 10 xo dao ' M : (+)
déng diéu hoa gigda B’ va B 0 B ¢

B quanh vi tri can bdng 7

O. D$ cung cua lo xo k = 2?0 '%’ vt m.= 100g, bién dé dao
déng A = 12cm. Ldy géc toa d¢ la vi /t'i;i can bing O

Tra Lot cde cdu hoi sau : 204, 205, 206.

Tinh quing dudng vat di duge tfong thoi gian t = 171—2s néu léfy

goc thoi gian (lde t = 0) la lic vat ngang vi tri cAn biing O vé
phia B. :

A. 6em B. 90cm C. 102cm
D. 54em E. 42cm -

Tinh quang dudng vat di dugc trong thoi g'ian' t = 1% s néu lay

goc thoi gian (lde t = 0) la lde vat & vi tri B.



206.

207.

208.

209,

" Bién d¢ ciia dao déng A = 6cm . 10

A 97,6cm B. 1,6cm C. 49,6cm.
D. 944cm E. 46,4cm

Tinh quing du’dng vat di 'du'qc trong thdi gian t = 1“—2 du lay
goc thdi gian (lic t = 0) 1a luc vat § M di vé phia O, biét OM =
6em.

A.i@icm‘ | B. 51éﬁ1 C. 3em

D. 93cm E. 45cm

Mét con ldc 1o xo dao dong diéu hoa & phuang thdng B
dung. Pé cung ciia o xo lak = SOE, vdt c6 khoi

w2 €0 AWV\;

lugng m = 200g.

Lay goc toa dé la O, goi 2 vi tri bign'la B' va B N
Trd loi cdc céu héi sau : 207, 208, 209. i
Lay goc thoi gian (lic t = 0) 1a ldc vat tir N di vé phia

vi tri can bing O, cho ON = 3cm, tinh quing dudng V (+)

véat di duge trong thoi gian t = 13n s.

60 _
A. 54cm B. 3cm C. 27.
D. 6em E. 30cm

Lo s 1 -
Tinh quing dudng vat di duge trong thoi gian t = %s, néu

- 18y géc thoi gian 1a lic vat & vi tri B.

A.  3cm B. 2lem - C. 27cm
D. 45cm E. 5lecm

Tinh quing dudng di dugc trong thdi gian t = —1:-0“5 néu lay

gdc thoi gian (lic t = 0) la lic vat ¢ M di vé phia B cho
MB = 3cm.
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*

210.

A 45em  B.5lem -~ C.27em

7 D.. 6em E. 3cm

Mot con Ide 1o xo treo & phuong thdng ding dao d¢ng diéu hoa
theo phuong trinh x = 5sin (cot - E) (cm). Goc toa do la vl tri
cén bdng cia vdt, trong qud trinh dao dgng, ty s6 gitta gid tri
l6n nhét va nhé nhét cia luc dan héi xudt hién & I5 xo la g
Liyg=10%, #=10

. s“ -
Tré loi ede clu hdi sau : 210, 211, 212, 213.

Khi hé thong G trang théi can bing thhi 1 xo di gién ra bao
nhiéu ?

"~ A, 20cm " B. 5em C. 10cm

211.

- D. 25em E. 30cm »
Chu k¥ daé dong c6 gié tri nao sau day : ‘ o
AA.“T=‘£S B.T=2s C.T=3‘/—gs
5. -7 5 L 5
D: T=2,5s " E. T= gs

212.

213.

98

Vat treo & 16 xo c6 khéi Iuong m = 200g. Luc cing cia 1o xo c6
gid trinaolact =0 :

A 15N . B 45N C. 05N
D. 2N " E.IN

Tinh cdc gi4 tri 16n nhat va nhé nh4it cda luc cing xuat hién &
lo xo khi con 14¢ dao dong.

A Tua=25N  B. T = LSN C. Tpu = 4N.
D. sz’iB_ i E.BvaC



= Mpt con ldc 1o xo dao déng theo phuong

214. Xdc dinh d9 bién dang cda 1o xo khi co hé &

thdng ding doc theo truc xuyén tam cia lo xo
(hinh vé). Pua vdt ti vi trf cGn bdng vé vi tri —d

+

ma 16 xo khéng bién dang réi thd ra khong R
vén toc ban ddu, vgt dao dong diéu hoa vdi P
) =3
tdn s6 géc w = 10(33(1), cho g = 101112—. P
S S <]
Trd 1ot ede cGu hoi sau : 214, 215, 216. et

trang thai can bing (Al,) va bién do dao v +)
dong A.

A. Al, = 10cm 'B. A =10cm C. Al, = 5¢cm
D. AvaB E.BvaC

215. Xdc dinh ty s6 giita luc cing cta 10 xo0.tdc dung vao vat khi né

& vi tri can bang va khi né & cach vi trf can biing 2cm

o z 5
A So_omiT =0 . g % _>5
T TG =0 T4
c & 5 | D. B va C déu ding
, Ty 6 o

E. Tat ca déu sai

216. Chon géc toa d¢ la vi tri can béng O, chon géc thdi gian (ldc

t = 0) 1a ltc ta tha vat, viét phuong trinh dao dong cia vat.
A x=10sin(10t - 1) - : B. x = 10sin(10t + w)

C. x = 105in(10t + 3‘2-) D.x= 1oSi,1(1ot+ 37“) .

"E. x= 105in(10t-— %)

# Mot con ldc 16 xo dao dong & phuong ndm ngang. Mot ddu 1o

, . N
xo gdn chdt tai P, dé cung cia 1o xo la k = 100 —, vdt c¢6 khoéi
- m
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217,

218.

219.

100

lugng m = 1kg. B6 qua moi ma sdt. Diém P c6 thé chiu dwde
lyc nén tuy y nhung chi chiu ddarc luc kéo o cuong dé t6i da
la 2N. : : :

Ta vi tri can bdng, nén vdt bing luc cé dé lén F, = IN.

Trd loi cde cdu héi sau : 217, 218, 219.

Khi lyc nén F, dot ngdt ngung téc dung, néng lugng va b1en do
dao dfng c6 gia tri nao sau day.

A E =05J , Bién do A=1em

B. E=%5.103 , Biéndo A= 1lem

C. E=05.10"J , Biéndd A = 10cm

D. E=05.10"] , Biéndd A= 10cm

E. E=05.10" , Biénds A=2cm

Viét biu thite ciia luc tdc dung vao P (goi 1a Fp)

A. Fp = 100sin (l()t - %) B. Fp = 100sin(10t)
C. Fp=100.10"%in(10t)  D. Fp = 100.10 %sin (10t - g) (N)

E. Fp=100.10" sxn(10t+ ) N)

Luc F, phéi c6 gid tri nhy thé nao dé 15 xo khong bi tudt khéi
P. . ) ‘

A. F,=2N B.F,<2N - C.F,=N

D. AvaB E.AvaC

Con ldc 1o xo gém vdt ndng

khoi lugng m, 16 xo c6 dé cing

k va khéi luong khéong dding

ké. Con ldc duoc dat trén mgt

phdng nghiéng géc a = 30° so «
véi met phdng ndm ngang.




220.

221.

222,

Chon géc toa dé O la vi tri t4n bing cia vdt. Truc toa d¢-c
chiéu duong huéng lén (hinh vé). Khi dugc kich thich, vdt dao

dong didu hoa véi tdn so goc ®= 20(rad)'
s

Tra loi cdc cdu héi sau : 220, 221, 222.

‘Xéc dinh d9 bién dang cia 10 xo khi hé thong ¢ trang thai can

bing.

A. Al = 2,5cm B. Al, = 1,25cm
C. Al, =12,5cm ‘D. Al, = 5bem"
E. Al, = 2cm

Nang v4t huéng 1én theo truc ciia 16 xo doan 3cm rdi tha nhe,
vat dao dong diéu hda. Chon géc thoi gian la lic vat bdt dau
dao dong. Viét phuong trinh dao déng cliia vat.

A. x = 3sin(20t) (cm) © B. x = 3sin(20t + 7) (cm)

C. x = 3sin(20t - m) (cm) D. x ='3xin(2‘0t+g) (cm)
E. x = 3sm(20t— —2—) (cm)

e A P a St oo X N cm s lsa
Mubn cho van tdc clia vat & vi tri can biing 1a 80 — , thi bién
: : s

do dao dong théa man gid tri ndo sau day. Lic d6 hdy x4c dinh
vi tri ciia vat dé dong ning clia vat biing 2 14n th¥ nang cua 1d
XO0. ’

A A=2cm, x=4J/3cm B. A =4cm , x=§%§—cm
C. A =4cm, x‘=§—cm‘ - D.A=3ecm, x =4y3cm

E. A=4cm, x=3\/§Acm
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LA ey
- Y

* C6 co he nhu Iunh veé -

223.

a=30°

Tré ot cdc cdu héi

16 x0 6 dé cung k = 30—131- vdt c6 khoi luong m = 300g

Hg¢ théng dao déng khong ma sdt doc truc xuyén tém (4) cia
16 x0. Cho g =.102, ()
s

sau : 223, 224, 225. (A)

Y

X4c dinh dd bién dang ciia 1d xo khi hé théng & trang tha1 can
- béng : , :

Al Al,=6cm - B. Al, = S5cm ' C,. Aly = 3em

D. Al, = 4cm E. Al; = 10cm

- 224,

225.

Tu vi tri can bing kéo vat hudng dén doc truc (A) mot doan x4c
dinh 12 4cm. Réi truyén cho vat van tdc v, = 40 ngugc

chiéu truc toa do. Viét phuong trinh dao dong cia vat. Chon
goc toa 46 1a vi tri can bing O, chon gbc thoi gian (lic t = 0) 1a

liic vat nhan duge van toc 7:

A x= 4sin’(10t_+ %) (crn) B. x =42 sin(lOt,+ g) (cm)

C X = 4sin (IOt + 37) (cm) D x=4 \/5 sm(lOt + %—) (cm)

E. x = 4\/§‘sin(10t‘— 3—4“—) {cm)
Tir vi_ tri can bing, ddy vat huéng xudng theo truc (A) mot doan
la 3\/5 cm, rdi truyén cho vat van téc v, = 30\[_ ~—~hu’dng

cung chidu truc toa d9. Viét phudng trinh dao dong cia vat.
Chon goc toa dd la O, chon gée thai glan 1a lac vat bét dau dao

dong.
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.. A, X = 6sin (IOt - :’3 (cm) B. x = 3v2 sin (lﬂt.- %) (ecm)

*

~ kéo vt hudng xuéng lch‘Ql truyén cho né vdn tocv =25 o

~con ldc 10 xo dao déng diéu hoa.

226.

227,

A 25 (3‘3} ~ B.20 (r‘:d) G 2042 (’ad)

228.

ldc khi né dao dong la 25md.

C. x= 6sin(10t + 1—;—) (cm) - D.x = 6s1n(10t - —i-)-) (cm)

‘E. x= 3J§sm(10t+ j (cm)

Mét con ldc l6 xo c6 thé dao dong khong ma sdt theo du’o‘ng

déc chinh ciia mét mat phang nghiéng géc a = 30° so vdi mdt

phdng ngang. Vét cé khéi lugng m = 400g. Ti vi tri cén béng
cm

huong len theo dudng doc.chinh,

Nang lugng toan phdn cia con

Tra o1 cdé cGu héi sau :

Bién d6 dao dong cta con ldc 1 xo cé ‘gid tri nao sau déy
A. 2cm ~ - B.lem . C. V2em .
2

D »;—c-m E. 4cm

L

Tan s8 goc cha dao d{mg c6 gid tri nao sau day :

D. 15 ("‘:d) R 1042 (rad) j

Viét phuong trinh dao dong cda vat. Chon gdc toa do lé vi tri

can bing, truc tea d¢ <6 chidu duong -hudéng- xufng, goc thdl‘
gian (ldc t = 0) 1a lic vat bit dau dac déng.

,
A x = «/‘Esin\%t + —3) {exj
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B X= = \/5 sm(25t + 534—) (cm)

Dk = 2sin»(25t+§) (cm)

- C.ox= 2s1n(25t + %—) (cm)

E. x= 2\/5(2&-9 (cm)

229. X4c dinh vén téc ciia vat khi né qua vi tri can bling.

A 2542 & B M
] s R s
D. 30 & E. 40 20

5 s

C.20y2 &
S

* Mot con'ldc 1o xo c6 thé dao déng trén mot mat phdng nghieng géc

-huéng lén theo dmmg déc

a = 30° véi mat phing ngang. Pp cxmg cla lo x0 la k = 100 y— vét

cokhozlzwnglam 400gChoz? 10, g = 10—

Tw vi tri cén bdng, kéo vit

chinh mét dogn bdng 3cm
réi truyén cho vét vdn toc

=15 \/—— — cung chzeu

. truc toa do.

230.

<) .c:.o..gp:” B>

104

day :
Bién dod A ‘3em , chu ky ‘
Blen ds A 6em | , chuky
Bién d A = 3 fZem, kcihu ky
Bién do A = 3cm ) c_ﬂu ky
Bién d0-A =3y2cem, chuky

- Trd loi cde cdu héi sau : 230 231 232,
Blen do dao déng cda vat, chu ky dao dong cé gi4 tri nao sau

T=10,4sv

T =0,6s

T'=‘.0,"45
T=04 \/55

“T'=0‘,4\/’2‘s'



231.

232.

233.

‘nghiéng géc a = 30° véi mgt phding

Xéc dinh do bién dang ctia 1o xo khi con lc & trang thai can
béng. :

A. Al = 2cm - B A= 4cm‘ . C. Al; = 3ecm
D. Alo=2\/§cm E‘Alo=\/_2‘cm 7

Chon gdc toa do 1a vi tri can biing O, chon truc toa do c6 chiéu
duong nhu hinh vé. Chon géc thoi gian (lic t = 0) 1a lic vat bit

d4u dao dong. Vi€t phuong trinh dao déng ciia vat.

A. x = 3sin (51{‘0 + g) (em) B.x=3 J2 sin (5\[1—01: + %) (cm)

C. x=3sin (Snt_, + %) (cm) D. x.—= 6sin (En/ﬁt + g) (cm)

E x=3 \/E sin (5@t + %) (cm)

Mgt con lde 1o xo gom vdt m = 1kg dao -
déng diéu hoa khéng ma sdt theo -
duong déc chinh cia maf phdng

ngang. Co ndng ciia con ldc la E = 0,125J. Liic ban déu (¢ = 0),

vdt ¢6 vdn téc v = 0,25 — va gia téc la a = -6,25 V3 22
s : )

Tré loi cdc cdu héi sau : .

Céc hé thic nao sau day diing :

A. Phuong trinh van téc v = wAcos(ot + o)
B. Phuong trinh giatéc  a = -o?Asin(ot + @)

C. Biéu thic nang lugng dao dong E = —;—I{AZ

D. Tan sé géc o = ‘/%
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E. A, B C ding.

234 Tan s6 géc cua dao dong thoa man gla tri nao sau day :.

235.

A 0=2542 (@) O B.o=25 ("’d)
. S s
C. @=50 (md) | " D.oe- - 20 (“‘d)
s s
E. 0=20V2 (rzd)
Khl hé thong & trang thdi can bing thi do bién dang cda 16 xo

236.

¢6 gid tri nao sau day :

A. 12em = B.2m C. 1,6cm

D. 0,8cm E. icm .

X4c dinh bién d6 cta dao déng v

A A=2cm _ B.A=2V2cm . C. A=4cm
V,D. A= icm' "E.A=+2cem

2317.

238.

106

C6 mét co hé nhu hinh

vé : hai 1o xo c6 df dai Ai
ty nhién la I; = 20cm va

lg) 30cm, do cung la k) = 150§— va ky la 100—- AB = 50cm, -

vdt m = 100g. Tdc dung vao vﬁt lyc F, = 10N hwang theo truc
ctia 1o xo thi vdt di chuyén doan a va ding lai.

Tra Lot cde cdu héi sau : 237 238, 239 240.

Xdc dmh doana.
T A a=4cem B. a =2cm ~ C.a=6cm
D.a=5cm  E.a=3m '

Lue F_‘:, dot ngdt ngung tac dl.ing, vat dao déng diéu hoa, bd qua



. ‘tmgi ma s4t. Bién do dao dong cla vat c6 gia tri nao sau day.:
* A A=2cm B.A=2V2cm C. A=4cm
-D. A=5cm . - E.A=3cm
239. Khi 13; ngung tic dung, vat dao dong diéu hoa. Chon goc toa do
Ta vi tri can bing, truc c6 chiéu duong nhu hinh vé. Chon gde

thoi ‘gian 1a lic vat bdt ddu dao dong. Viét phuong trinh dao
'dong cta vat. :

A x= 4sin50t (cm) B.x=4+2 sin (5,0t‘+ g—) (cm)
. C. x=442 sin(SOt - %) (ecm) D.x =4sin (50'0 + %) (cm)
E. x=4sin (501; + %) (cm)

240. Pudng lic F—':, ngung tdc dung ta truyén cho vit vén't.ﬁ'c
v, = 502 (%) ngugc chiéu truc toa dé', Bién ds dao d@,ng‘ cﬂa
vat c6 gid tri nao sau day. .
A. A=6em B.A=3y2em = C.A=4cm
N D. A=4y2Zem E. A =5cm |

*

Hai 1o xo c6 khéi lugng khong ding ké, c6 d6 cing k, = 10%

va ky = 14'E dug;c mdc véi vdt m = 960g rnhu hinh vé. Bé qua
m

imgi ma sat. Khi vdt é vi tri can bang O thi lo xo k; giandogn
Al; con 1o xo ky gidan dogn Al tiz vi tri cdn bdng O, kéo vdt
‘huong theo.tryc 16 xo tit O dén B ma OB = 10cm thi 16 xo ks c6
dé dai ty nhién. Sau dé thd nhe, thi vét dao dong diéu hoa.

" Trd loi cdc cdu héi sau: Kk » k,
241,242,248, 244 4 rpoor BRSO
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241. Xdc dinh d6 gisn cta mbi 16 xo khi hé théng & trang ‘théi can

bing.
A. Al = 10cm , Aly = 14cm "B. Al; = 10em , Al = 10cm |
- C. "Al‘l = 14cm |, Al = 10cm - D.AlL = 14em |, Aly = 14cm

E. : Al; = 10cm A12 = 12cm

242, DQ ciing cha hé 10 xo va tdn s& goc cia dao déng cé-gla tr1 nao

sau day :
A. k=4£ _s(rad)
; -~ .
B k= 583B o= 246(”‘1) C.k=24 E,m=5(&.d)
s . : m s
D. k=4§,w=5"(ﬂ) E.k=245,m=6(fa_d)"
- m s . m ‘S

243. Chon gdc toa do 1a vi tri can biing O, tru¢ toa do c6 chidu
duong nhu hinh v&, chon géc thoi gian (lic t = 0) 1a lde vat bit ‘
d4u dao dong. Vit phuong trinh dao dong cda vat.

A. x =10sin (5t + 3?“) (cm) B. x = 10sin (St + %) (cm) -

C. x = 10sin (5t - 5) (cm) D.x= 105in( 2t - 5) (cm)
 E. x=10sin (2t+ %) (em)

244. X4c dinh céc gid tri cia luc dan héi xudt hién & cac lo xo0 khi

- vat ¢ B..
‘A,' 'C]:B = IN ) o ‘ 'VC.TZB = 0 - B. '_CIB =2N ) , 'UQB = 1N
C. Tig=24N, Twp=IN D. Tip=24N, Tp=0

E. CTip=2N , Tr=0
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N

o . N
C6 co hé bo tri nhu hinh vé : dé cing cdc 1o xo la ky = 50 o va

ki =75 Vat m = 800g, o dai t nhien cia cde 16 %o la Iy v Ly

m

Dua vdt i v il ein -, 4_neppprnr - 8
bdng tdi vi tri C sao ‘

245.

' 246.

247.

248.

k k
cho I6 xo k; gian 6cm ! 2

lo xo ky bi nén Icm. Sau dé thd nhe vdt. Bé qua moi ma sdt,
chiéu duong cia truc toa dé hudng tir A dén B.

Trd loi cde cdu héi sau :

Khi hé thong ¢ trang théi can bing, d6 bién dang cta cdc 10 xo
(Al; va Aly) nhan ménh dé nao sau day :

A Al =d4em, Al =2ecm - B. Al; = 3em , AL, = 2em
C. Al =2m, Al, = 4em D. Al; = 2em , Aly.= 3cm

E. Al; =3cm, Al; = 3em

X4c dinh do cing cta hé 1o xo ,
A.k=30£\l—~ B.k=60§ C.k=125E
m m : m
D.k=25E E.k=62,5y~
' m m
Toa d6 ciia C c6 gia tri ndo sau day :
A. xc=6cm B. x¢ = 4ecm C. x¢c = 2cm -
D. x¢c =5cm E. x¢ = 3cm
Tinh t4n s géc cta dao dong :
A 0=25 (@) o B. o=125 (5‘3) :
s - \ S i
C. =20 (ﬂ) D.w=10 [qu
s S/
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* C6 moét co hé
‘nhu  hinh ve.

, Cac lo xo Iy :
tuong cé do dai ty nhién la l; = 300m Iy = 20cm va do cung la

k; = 60— kg—.‘kvg.BzetAB=600m va vatm=1kg. BO_ qua

'moz ma sdt. Tai thoi diém ban ddu gig m sao cho 16 x0 k; 6
dé dai ty nhién réi thd ra nhe nhang.
Tré 16i cde cdu héi sau :

249. Xsac dmh dd bién dang cta cdc 10 xo khi v4t & vi tri can béng.
(gol 45 bién dang tu’cmg ing 1a Al; va Alz)
A. Al =4em va Al = 6cm

B. A, =6em va Al = 4cm
C. Al} =3cm va . Al =5cm
D. Al; =2cm va Al =8cm
E. Al; =8em va = Al = 2cm
250. Tinh d6 ciing ctia hé lo'xo : \
A k=20 N B k=24 N
C. k=120E . D.k:lOO—I:I—
m S ; m
E. k=80 N
m

251. Chon gdc toa do 1a O, chon gé’c thoi gian (lic t = 0) 1a ldc tha
vat, truc toa dd c6 chiéu duong nhir hinh vé.

Viét phuong trinh dao dong cha vat

A x= Gsin(lot + —;—) ‘B. x = 4sin (10t - g)

C. x= 4sin(10t + %j D.x= 65in(10t - g)

E. x = 4sin10t
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252. Tai thoi diém ban ddu (t = 0), gt vit m sao cho 10 xo k; khéng
bi&n dang rdi truyén cho vat van téc v = 40 m cung chiéu truc
: s ’

_toa d49. Vat dao dong. Tinh bién d6 dao déng caa vat. (Do éﬁng
cia hé loxolak = k; + k). -

A Bitndo A= ——cm B. Bién do A = dem
2
C. Biénddp A=4 V2cm ~ D.Biéndb A =6cm
E. BitndoA=3 v2cm |
* C6 co hé nhu “ ok '

+
hink vé : Cie MA—PARARAP-@-FRFEERP——

lo xo0 c6 db

cung k; = 60}1— va ky = 30E. D6 dai ty nhién la l; = 20cm va
m m -

ly = 30cm. Cho MN = 41cm. Ta di chuyén vit dé 1o xo ks khéng

) hudng theo

cm
bién dang réi truyén cho vdt vén téc v = 97:(
_ s

chteu truc toa dé (hinh vé). D6 cung cia hé 1o xo la k = k 1+ ko
Véat m = 1kg. Léy # = 10.
Tré loi cdc cdu héi sau :253, 254, 255, 256.

253. Khi hé & trang th4i can bing, xéc dinh db bién dang cta mdi 1d xo.
A. Ah =4cm , Aly = 5cm B. Al; = 6cm , Al, = 3cm
C. ‘Al; = 3cm , Al, = 6cm D. Al; = 5cm , Aly = 4cm
E. Al =4,5cm , Al, = 4,5cm 7

254. Tinh co niang dao dong cia hé.

A 081 ) B. 1,627 | C. 0,081J
D. 0,162J E. 8,1J |
255. Tinh bién d6 dao dong cia vat.
A. A = 3cm B. A=6cm C.A=3J2cm
D. 6V2cm E. 442 cm
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256. Chon gdc toa-d@.}a, vi tri can biing, chon goc thoi gian1a lic vat
v b4t ddu dao dong, viét phuong trinh dao dong cta vat.-

257.

258.

112

"~ C6 co hé nhu hinh vé. Hai lo xo giéng nhau, c6
~cung d6 dai ty nhién la I, va dé cung la k,,

MN = 2, g = 10=. V4t c6 thé dao dong
S . .

A. x = 3sin (37rt+ %) (cm) B.x=3 V2 sin (31tt - g—) (cm)

C. x = 6sin (31tt + g) (cm) - 'D.x = 6sin (3111; = %) (em)

E. x = 3 \/5 (37:1; + g) (cm)

khéng ma sdt doc theo truc cia 1o xo ti vi tri

cdn bdang di chuyén vdt sao cho cdc 10 xo ¢cé do

dai ty nhién réi thd nhe thi vdt dao dong diéu
rad

hoa véi tdn sé goc w= 10 (_) -
: s

Trd 13i cde cau héi sau : 257, 258, 259. A
Xac dinh d) bién dang clia mdi 1o xo khi co hé & trang théi can
bing.

A. Al,=b5em B. Al, =10em _ C. Al, = 20cm
D. Al, = 15¢m E. Al, =10 J2 em

Chon géc toa dd 1a vi tri can bing, goc thoi gian 1a lic vat bit
dau dao dong, chiéu duong cta truc toa do huéng xudng. Viét
phuong trinh dao dong cua vat.

A. x = 10sin (IOt - %) (cm)  B.x= 105in(10t.+ —125] “(cm)

C. x =102 sin (IOt + gj (cm)

D x= loﬁsin(IOt - g) (cm) " E. x = 10sin10t. (cm)



259. Van téc cta vat ¢ Iy do x = -2 /2 cm ¢6 gid tri nao dudi day :

k3

260.

261.

A v=96" B.v=48™™ = Cv=48/2
8 S S
D. v=922 E. Mot gié tri khdc
: S

C6 co hé bé tri nhu hinh vé. -

’

. . . . PN N
Cdc 16 xo c6 dé dai ty nhién I, va Iy va d6 cung la k; = 20 —,
R : A m

ky = 30-11{. Cho MN =1, + I, a = 30°. Vét m = 400g, cho g = 1022.

m e - s
Goi Al; va Aly la d6 bién dang cia cdc 1o xo khi hé théng &
trang thdi can bdng.

Ta di chuyén dé 1o xo
k; bi nén 2cm réi
truyén cho vét vgn téc

v = 30\/3(ﬂ] cung
s

chiéu duong cia truc

“toa d§. Bé qua ma sdt. (_,_)/

Vét dao déng diéu hoa.
Trd li cdc cdu héi sau : 260, 261, 262, 263:
Khi co hé § trang thdi cin bing thi cdc 16 xo-bién dang thé
nao :
k; gidn doan 4cm, k, bi nén doan 2cm
k, gian d‘oan 4cm, ks, bi nén doan 4cm
ky giﬁri doan 2em, ks bi nén doan 2cm

k, gidn doan 2cm, k, bi nén doan 4cm

= o Qwp

k; gian doan 6cm, k; bi nén doan 2cm

Cho biét do cing cta 10 xo théa man k = k, + k,. Bién do dao
dong ctia vat c6 gid tri nao sau day.
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262.

263.

A A=6m B. A = 12em C.A=6y2cm

D‘ ,A=12\/§cm E.A=icm

Tmh chu ky dao dong cua he
A T=0,28s B: T 0 56s - C.T=0,79s
D. T=1,14s E. T=1,12s

Chon truc toa do c6 chidu duong nhu hinh v&, géc toa do la vi
“tri can b?mg cha vat, goc thoi gian 1a lic vat duoe truyén van
tdc. Viét phuong trinh dao dong cta vat. D9 cing cda hg 1d xo

\1ék=k1+k2.

A x ='Gsin(5\/5t+£—) (cm)

- B. x=6sin (5\/gt— %) (cm)
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C. x=6+2 sin’(5J§t - B (em) -
D. x=6 V2 sin (5\/& + %J (cm)
E. x=6 \/—2_ sin-(SJg - Z—) (cm)

Hai 1o xo0 ¢6 db cung la k; = 401\1— va ky = 60—1\l dugc mde voi
. , m m

vt m = lkg nhu hinh ve. H¢ thong cé thé dao dong khong ma
sdt doc theo truc xuyén tam. Gitt chdt vgt m dé 1o xo k; ¢ do
dai tu nhién, kéo 1o xo ky doan a = 5¢cm réi mde vao diém N.
Sau dé thd

nhe vdt m, 5
hé dao déng M’é
diéu hoa.

Trd loi cde cdu héi sau : 264, 265, 266.




264.

- 265.

266.

267.

Xdc dinh d6 bién dang cua méi 10 xo khi hé théng & trang théi

can biing (Al; va Aly)

A. Al} =2cm, Al; = 3em _ B. Al; = 3em , Al; = 2cm
C. Al =25cm , Al;=2,5cm ~ D. Al =1cm, A12= 4cm
E. Al, =4cm, Aly = lem 4 f s

Cho biét do cing cia hé k = k, + k. Xdc dinh bich do dao

dong.
A. A=3cm B.A=3/2cm C. A=2cm

VD. A = 5cm E. A=4cm

Chon géc toa d6 la vi tri can béing O,-chon géc thoi gian (ldc
t = 0) 1a ldc vat bt dau dao dong. Viét phuong trinh dao déng
cua vat.

A x= 3sin(10t + %) {cm) B. x= 3sin(10t - —g—) (cﬁi)

C. x= SSin(IOt + g] (cm) D.x= 5sin(10t - %) (cm)

E. x = 3sin(10t) (cm)

Cho 1 hé dao dong nhu hinh vé. Lo xo va rong roc cé khéi
luong khéng ddng k€, dé cung cia 1o xo la k, m; = 300g,
mgy = 200g. Cdc vdt m; va my cé kzch thude nhé va-trugt khong
ma sdt, a = 30°.

m2 '
Ta vi tri cén g
bdng kéo my )

xuéng doan réi
thd nhe. Hé dao
déng diéu hoa.

Tra loi cde.cdu héi sau : 267, 268 269 270.

Thanh 1ap hé thdc tinh dé bign dang cia 1d xo (Al,) khi ¢6 hé &
trang thdi can bing.

&



268.

269.

m;g - (m; +m,y)g -
A Al = —1= CAl = L2
k. ' B. Al k -
C. Al = (m; + my)gsina " D. AL = m; g sin o
E. Al = (m; —my)gsina
Tk - |
Co nang cia h¢ 1a E = 2.10%J. Chon thoi diém lic ddu (¢t = 0)

14 ldc my ¢6 van tée v, = 10v2 2 va gia téc a, = - V6 .
k] S

Tan sé géc va bién do ciia dao dong c6 gid tri ndo sau day : '

A 0=10 (@) , A=2cm
. t s - B

B. 0=10v2 (ﬂ) , A=2{2cm -

i : s
rad Y

C. w:lO(———) , A=2{2cm

' s

D. 0=10v2 (ﬂ) , A=4em

) “( rad

E. w:lo(———) , A=4\/§cm
S

Chon géc toa dé la vi tri cdn bing cda m,, chon géc thai

gi'an (lic t = 0).1a lic m; ¢6 van tée v, = 102 o va gia
, s

téc'a, = - V6 _r% Viét phuong trinh dao dGngFCﬁ'a m;.

. s o
A x ='2si'n(10t + %) (cm) B.x=2 \/5 sin(lOt - %) (cm)
C. x= ‘Zsin(l()l - g—) tem) D x=2 \/5 sin(lOt + g) (em)
K. Tx'= 4sin(101 + %) (cm)
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270.

*

271.

272.

273.

Tinh van téc cia m; khi né ¢ ly do x = V2 cm.
A v=10y2cm B.v:lO\/écm

C. v=10V/8cm. . D.v=10y10cm
E. Mot gid tri khéc

Cho co h_é mdc néi nhu hinh ve. Khéi lugng

cia rong roc va lo xo khong ddng ké, do ‘
cing cia lo xo la k = 200—2, vdt cé khoi

luong m= 1,2k§., ’

T vi tri cén béng kéo vdt huéng xuéng dogn
6cm réi thd nhe. Vit dao dong diéu hoa. Bé

qua moi ma sdt. Léy g = 1022,“ 2 ~10 -
. s

Trd loi cde cu héi sau : 271, 272, 273. v (+)

Tinh d6 giadn cla 10 xo va ¢ di chuyén cha vat khi hé thong &
trang thdi can bang (goi Al, 1a d6 gian cia 1o xo va a la d6 di
chuyén cta vat).

A. Al,=6cm va a=6cm B. Al, = 12¢cm_va a = 6cm

C. Al‘0 =6cm va a=12cm kD. Al, = 12cfn‘ va a = 12cm
E. Al,=12cm va a=24cm ‘

Chu ky dao dong cia vat c6 gid tri nao sau day :

A T=04412s  B.T=06V6s C.T=046s
D. T=02V6s  E T=12s

Chon géc toa dd 1a vi tri can béng cta vat. Chon gdc thoi gian

la lic vat bat dau dao dong. Viét phuong trinh dao déng cia
vét. :

A x= 6sin(5\/I6t + %j ‘ B. x = 6sin (5@’5 - %)

C. X=6\/§S’in[5‘/gt—gj o DX=6\/—2-SID[5\/% _%j
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" Trd loi cde cdu héi sau : 274, 275, 276.
274.

275.

276.
~gian (lic t = 0) 1a ldc vat duge truyén van toc. Viét phuong

118

g=1o—2,)z2=1o
S

E. x=6sin|5 E‘I:+E .
' 6 2
Mot co h‘ér gém 1o xo c6 db cung "k“= 100—11, vdt m = 600g va
‘m , ,

rong roc cé khé’i’l_uang khong ddng ké
duoc ghép néi véi nhau nhu hinh ve.
m

T vi tri cén bdng, ta ndng vt roéi

truyén cho vt vén téc v = 60‘/§ (E)
L s

huéng xuéng. Vit dao dong didu hoa.
Bé qua moi ma sdt.

v (+)

X4c dinh d6 bién dang cta 10 xo khi hé théng & trang théi can
bing (goi 12 Aly) va d6 di chuyén cla vat luc dy (goilaa).

A Al,=6em , a=6cm T B. Al = 12cm , a=6cm

C. Al,=3cm , a=6cm D. AL, =0 '&-';‘, a = 6cm

E. Mot gia tri khic. .

Chu k¥ dao déng cla vat c6 gid tri nao sau day.

I G

A T=I-s B.T=60s C.T=s
D. T = J12s E.T:—‘?:_s
‘Chon goc toa d6 la vi tri can bang O cia vat. Chon géc thai

. - T
trinh dao dong cia vat. (Cho o = \/ -—)
m

/

A. x =6sin klO-\/gt + 2) (cm)



277,

278.

E x=6 J2 sin (IO‘Et + 2] (cm)

B. x—6ﬁsxn(10ft+ J(cm)v
C. x—6\/§sm(1 t-—-—] (cm)

D. x=6+v2sin 10t - —-) (cm)
'T“(*')

SN

Cho co hé¢ : khéi luong cia’'lo xo
va rong roc khéng ddng ké.  Dé 7Y

cung cia lo xo k = IOOE. Cdc vdt
m

B
=V

m; = 1,5kg, my = 0,5kg, g = 107, 4 (m,) |0,
¢

# = 10. ChE 3
Tw vi tri cén bdng ddy m; huéng
xudbng dogn x, = 25cm réi buéng
nhe, vét dao déng diéu hoa.

Trd lii cae cau héi sau: 277, 278, 279.
Xéc dinh do bign dang ciia 1o xo khi hé khong & trang thai can
bing. (Al,).

w(+)

A. Al, = 10cm B. Al, = 5em C. Al = 15cm
D. Al, = 20em E. Al, = 25em
Tén sd géc ciia dao ddng cé gi4 tri bao nhidu ?
A w=5 (f?_iﬂ B. o= IO(rad)

s J s/

i3 7 i’&(ﬂ . rad
C (D»: 10 \’5 k“—s'-*) D w=5 \/- ( )
E. =10 \/5 (I?—‘—i‘)

s
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279.

Hé dao dong véi chu ky T = 27:‘/51%&. Vit phuong trinh

dao dong ciia hé. Chon géc toa 4o 1a vi tri can bing cha ha, g6c

thoi gian 1a lic m; bit ddu dao dong.

280.

281.

120

khi hé théng ¢ trang thdi can bang. - vi+)

A x =;‘25sin (5t + 2) (ecm) B.x= 25sin(5~/§t + —72‘—) (cm)

C. x= “'2?5'sin (5\/§t - %] (em) D. x = 25sin (5t - %) (cm)

E x= 2oSixi(5J§t— %J (cm)

Cho co hé _hhw hinh ve. Cdc 1o xo va
rong roc cé khéi luong khéng ddng

k& D¢ cung cde 16 xo la k; = 20N~,
m’

by = 5N vat m = 100g, g = 10,
7# = 10.

T vi tri cdn bdng, kéo vdt hucng
xubng ti O dén B (OB = 10cm) roi
thd nhe. Bé qua moi ma sdt. :

Tra loi cdac cdu hoi sau: 280, 281, 282.

X4c dinh 4o bién dang cia méi 1o xo

. 16 xo k; gidn doan a, = 10cm, 10 xo k, gidn doan a; = 10cm.

A

B. 1b xo k, gidn doan a; = 10cm, 15 xo ky g‘ién doan a; = 20cm.
Cv. 1o xo0 kl gidn doan a; = 15cm, 10 xo kq gidn doan a, = 20cm.
D. Id xo k, giéin doan a; = 5cm, 10 %0 kq g1a11 doan a; = 10cm.
E. 10 xo k, gian doan a; = 20cm, 10 xo k, gidn doan a; = 10cm.

Lap hé thic tinh tan s§ géc cia dao dong.



282.

283.

A o= [Fatk B.o= | —ake
. mklkg ‘ ) m(kl + 4k2)
[ kyk,

< [y + kp)m -
C. o= |—LF2 D. o= /____
27 Vi, + ky) | PTV kky)

k,.k,

E o= |[———2—
@ m(k, + 2k,)

Chon géc toa d 14 vi tri can bang O, chon géc thdi gian la lic

vat bit ddu dao dong. Hé dao dong v6i tdn s6 T = ?—Es. Vit

" phuong trinh dao dong cda vat.

A. x =10sin(5nt) (cm) | B. x = 10sin (51: + g) (cm)
C. x = 10sin (51rt - —g) (cm) | .D.x= IOSin(St - g—) (cm)

riéng la D. Chét ldng c6 khoi lugng rieng la | ==
D,. Khi hé théng ¢ trang thdi dao dong thi |.
vdt ngam chim hoan toan trong chdt léng.
T vi tri cGn bdng, kéo vdt hudng xudng a \
roi thd nhe. Gia téc trong truong la g.

E. x=1042 (5nt+ E)(cm) :

Mét. con lde 16 xo gém Lo x0 c6 dé cung k.

Vat ndng mdc vao 1o xo la mét khéi tru, Sl

dign tich ddy la S, chiéu cuo la h, khoi lugng S
i_o

Tré loi cde cGu hdi sau : 283, 284. ' - V(4

Xdc dinh do bién dang cia 10 xo khi hé & trang thai can béng
(Al,).

Shg(D + Dy) B. AL = Shg(D-D,)

A. Alé: '
k o 'k
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284. Tinh t4n s& géc ciia dao dong véi

A o= ’k_ﬂ
m
C. o= \/’E ; '
E o= "———~——k—SD°g
¢ m

*

(g = 1022) trong mét toa xe
s

chuyén dong theo phuong nidm ngang.
Thdy 1o xo lgch khéi phuong thdng

diing géc a = 30°, = 10.

Trd Wi cdc cdu hdi sau: 285, 286, 287, 288.
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Sh(D+D,)

D. élo = kg

B. o= /Eﬂé
m .
D o= ‘/k‘SDg

Treo mpt con ldc 1o xo gom 1o xo c6 dp ciing k = 40E, vit m = 120g,
m

dang

285. Tinh d¢ bién dang cta 16 xo khi con
l4c 15 %o & trang thdi can bing (AL,).
A Al,=2m B AL=-Zem C. al, =23 em
D. Al = 3cm E. Al =V3em
- 286. Tinh gia téc cia toa xe.
A a:lO—@(ﬂ) B a=10x/§ (E‘J
. 2 S2 SZ
¢ a= 10¥8 (E] D.a =————'10\/5 (—x}l—)
T : 3 \sz 2 S2
e
3 s.2/



287. Khi con lic ¢ trang thai can biing trong toa xe, tif vi tri can
bing ctia vat, ta kéo huéng xuong theo truc clia 16 xo mdt doan
rbi tha nhe. Chu ky dao dong ciia con lic thda man gid tri nao

sau day. o
A T=+3s B.T=03V3s C.T=02V2s
D. T=03V3s E.T=04+y3s

288. Kéo vat tit vi tri can bing huéng xuéng theo truc cha 1o xo
- doan a = 4cm rdi tha nhe. Viét phuong trinh dao dong cha vét.

A x= 4sin(10‘flgt + 1‘—) (em)
3 2
10w

B. X = 4sin(107rt + %) (cm) C. x = 4sin (_\/E_t - %) (cp)
D. x= 4sin(l(—)—t + -;Ej (em). | E.x= 4sin(%t - gj (cm)

V3

Treo mét con ldc 1o xo trong mét khoang

>
Aa

tau. Lo xo c6 do cung la kC 501—1}, vét
5
c6 kh6i luong m = 200g; cho g = 102,
s
# = 10. Cho khoang tau chuyén déng
nhanh ddn déu hudng lén vdi gia toc

m
a=4—.

§2 , C
Tré loi cde cau héi sau : 289, 290. L V(+)

289. Khi hé thong ¢ trang thai can bing, xdc di_nh d6 bién dang cia

10 xo0 (Al,). . o ~ o
A. Al = 4cm B. Al, = 6em - C. Al = 5cm
D. Al = 4,6em E. Al, = 5,6cm "

290. Kich thich cho vat dao dong theo phuong thing dimg. Xdc

o
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~ dinh chu ky dao dong cia vat.

291.

292,

293.

124

2.

A =05 B.T=1s C. T* = 0,65

D.T*=1s ET*=0,8s

C6 co hé nhu hinh vé. K
1 m

vat m = 100g. Khi o o 400 nn-BFXSERRN

giong nhau c¢6 khéi

luong khong ding ké; ¢6 do cing la ky = ky = k = 50=. BS

qua ma sdt, cho # = 10. Giit v4t é vi tri 1o xo k; giagn 7cm va

10.x0 ks b nén 3cm réi thd khéng vén tée ban déu.
Trd loi cdc cbu héi sau : 291, 292, 293.

nhu thé nao.

A. k; bi gisin 4cm, ks bi gian 3em
k, bi gian 3cm,‘ ks bi gidn 4cm

k, bi gidn 2cm, k, bi gidn 3cm

k; bi gian 3cm, k, bi gian 2cm

Y aws

.k, bi gidn 2cm, k, bi gidn 2cm
bo él’fﬁgfﬁél hé 15 xo théa man ha thﬁjc ndo sau ddy :
Ck-BE gy kitky
kg +ky k;ky
k, ‘ k,
—_— E. k= .
ky +ky - k, +k,
N

Cho bi&t dé ctmg ciia he 1o xo 1a k = 100~..

A'- k=

D. k=

Tinh bién d6 dao déng cia vat.

“A.> Bién 46 A = 7Tcm ' B. Bién d6 A = 4cm
~C. 'Bién dd A = 3em - - D. Bién d(f)A: 5cm
~E. -Bién d6 A = 2cm

Khi hé thong & trang thdi can biing thi cdc Id xo bi bién dang

- Clk= kl + kz.



* Mé't 16 xo ¢6 dé dai tu nhién l, treo ¢ phuong thdng ding. Khi
md'c vao 1o xo vdt m; = 250g thi dé dai cia 16 xo0 la I; = 30cm.
Khi mdc vao 1o xo my = 60g thi do-dai cia lo xo la I, = 22,4cm.

Liyg =10 (5‘2—) .
S

Trd 16i cdc cdu héi sau : 294, 295,

294. D) cimg cha 1o xo c6 gid tri bao nhiéu ?

A k=250 N B.k=50 N Ck=25 N
m m m
N
D. k=125 — E. k=15nm
m -
295. Tinh chu ky dao déng cia hé khi mic.cd m; va mzu vao 10 xo.
A T=0,73s - B. T =0,78s . C. T =0,90s

D. T=099s E. T = 0,50s
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- -296.

Chmmé v
CON LAC DON

Con 14c don c¢6 do dai I;, dao dong véi chu ky Tl = 3s, con ldc
¢6 do dai /, dao dong v6i chu ky Ty = 4s. Tim chu ky cda céc
con ldc don c6 do dai (¢, + I5) va (I, ~ ), céc con 13c dao dong &
cung dia diém (T3 va T,). :

A T3=9s , T,=1s B.T;=45s |, T, =05s
C. Ts=5s , T;=2064s D.Ts=5s , Ty=1s

“E. T3=951, T4=].S
2917.

C6 hai con 14c don ma do dai cia ching khic nhau 22cm, dao
dong & cing mét noi. Sau cing mét khodng thoi gian, con lic
thit nhat thuc hién duge 30 dao dong, con léc thit hai thyc hién

dugce 36 dao dong. Tim dé dai cda cédc con léc

298,

A. I, = 110cm , 1o = 88cm B., =78cm , [, =110cm
C. [, =72cm ) Iy = 50cm D. [; =50cm , [y =72cm ‘
E. I,=72em , Iy=94cm.

Trong 2 phiit, con 1dc don c6 d¢ dai / thuc hién duge 120 dao
dong. Khi d¢ dai. con l4c ting thém 74,7cm, cing trong 2 phiit.
- con ldc thuc hién dugc 60 dao déng. Tim chxeu dai / cda con

lécT Néu dp dai cta con 13c gidm con bﬁng Z d6 dai ban dau
thi chu ky dao déng T" ciia né 13 bao nhiéu ? ;
A l= 74,7cm y ™ = 0,255 " B.l= 74,7cm s T = 0,5s

C.l=498m , T"'=025s D.l=498m , T"=05s

299,

126

E. l =24 9cm' , T"=0,5s

me phut cia dong hé qua lic quay 1 vong ¢ mat dat trong 1
giv. 0 mat trang, kim phiit quay 1 vong hét bao lau, biét ring
gia tdc trong trudng ¢ mit trang nhé hon gia téc trong trudng
& mit dat 6 lan. ‘



A. 6h B. %h : C. 2h 27 ph

D. 2h45 E. Mt d4p sé khdc.

300. Khi lugng tréi dat l6n hon khéi lugng mit tring 81 lan.

Pudng kinh clia trai d4t 16n hon dudng kinh mét trang 3,7 14n.

* Pem mdt con lic don tir mit dat 1én mat trang thi chu ky dao

302.

303.

MY oW

dong thay déi nhu thé nao.
A. Chuky tang 1én 3 lan B. Chu ky gidm di 3 lan
C. Chukytinglén 2431an  D. Chu ky gidm di 2,43 14n

 E. Chuky tang lén 9 lan.
301.

Mot déng hé con l4c "dém gidy" (con ldc "dém giay” c6 chu ky
la 2s) méi ngay nhanh 90s. Phai diéu chinh chiéu dai con ldc
nhu thé nao dé dong hé chay dung Coi con léc dém_gidy nhu
con lic don.

Tang 0,2% 46 dai hién trang
Tang 0,1% 46 dai hién trang
Giam 0,2% d¢ dai hién -tre_mg
Giam 0,1% do dai hién trang
Tang 0,3% do dai hién trang.

MmO oW >

Mot déng hd dém gidy mdi ngay cham 130s. Phéi diéu chinh
chiéu dai cia con lic nhu thé nao dé déng ho ding.
" Tang 0,2% d¢ dai hién trang
Gidm 0,3% do dai hién trang
Giam 0,2% d6 dai hién trang
Tang 0,3% do dai hién trang
Gi&m 0,1% do dai hién trang.
Mot déng hd qua ldc chay ding & mat dat véi chu ky T, = 2s.

Dua déng hé lén do cao h = 260cm thi mdi ngay dong ho
nhanh hay cham bao nhiéu? Ban kinh qua dat 1a R = 6400 km.
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304.

305.

. 306.

308.

128

By 0w

A. Cham 67,5s B. Nhanh 33,75s e
C. Cham 33,75s 'D. Nhanh 67,5s E. Cham 25s

Mat dong hé chay ding & mit dat véi chu ky T = 2s. Bua dong
hé xufng d¢ sau h = 500 thi mdi ngay dém déng hé Ay nhanh
hay -chdm bap nhiéu ? B4n kinh qua d4t 14 6400 km.

A. Ch&m33,75s - = B. Ch&m 3,375s

C. Nhanh 3,375s D. Cham 6,755 E. Nhanh 6,755
Mot dong hé chay ding ¢ nhlet do 't} = 10°C. Néu nhiét
do ting dén t3 = 20°C thi mébi ngay dem déng h6 nhanh
hay chdm bao nhiéu ? Hé s¢ nd dai cia day treo con ldc la
o= 2. 10'5k_ :

A. Cham'17,28s  B. Nhanh 17,28s

C. Cham 864s D.Nhanh864s  E. Cham 2,96s

MC)t dong hé chay ding & 25°C, néu nhiét do cla méi trudng
gidm con dén 10°C thi mdi ngay déng hé nhanh cham bao
nhiéu. H¢ s6 né dai cia day treo con 1c 13 o = 2.107°k %,

A. Nhanh 6,48s B. Cham 6,48s

' C. Nhanh 19.44s D.Cham 18,44s  E. Nhanh 12,46s
307.

Né6i vé sy nhanh, cham cia déng ho con lic don, menh de nao
sau day ding. : .

-Pua lén cao dong hd chay nhanh, xuéng sau chay chém.
Dua lén cao chay cham, xuéng sau chay nhanh

- Dua 1én cao chay cham, xudng s4u chay cham -
Dua lén cao chay nhanh, xuéng siu chay nhanh
A, B, C, D déu sai.

Noéi vé su nhanh cham clia déng hd con léc ddn ménh dé nao
sau day duang.

A. Nhiét d6 ting dong hé nhanh, nhiét do glam dong hé
nhanh. :



309.

310.

- 311.

312.

B. Nhiét do tang déng hé cham, nhiét do gidm doéng ho
nhanh.

C. Nhiét d¢ tang hay gidm thi dong ho déu cham.

D. Nhiét do ting hay giam thi déng hd déu nhanh

E. A, B, C, D déu sai. ‘

N6i vé su nhanh cham ciia déng hé con ldc don, ménh dé nao
sau day sai.- )

Khi nhiét d6 tdng déng hé cham

Pua lén cao déng hé cham

Dua xudng sau dong hé nhanh

Nhiét do gidm déng hé nhanh

o oW e

Dua 1én cao hoac xubng sau dong hé déu chay cham.
Mot con ldc don dao dong véi bién dj goc a, = 0,12 (rad) cé
chu ky T = 2s. Liy g = 10~ # = 10.

s

Tré loi cdc cdu héi sau : 310, 311, 312.
Bién do dai va tan sé géc cta dao dong thda man gid tri nao
sau day : ’

A. Bién do dai S, = 3em B.o=n [3‘1‘9)

S
C. Bién d¢ dai S, = 12cm D.AvaB  E.BvaC
Chon géc toa dd la vi tri can bing O, chon gdc thoi gian la ldc

'vat qua vi tri can bing theo chiéu duong. Viét phuong trinh

dao dong cta con ldc don. ,

A. o =0,12sin(2nt) (rad) B. a = 0,12sin(nt) (rad)

C. a = 0,24sin(2nt) (rad) D. o = 0,06sin(2xt + n) (rad)
E. o =0,12sin(2xt + n) (rad). |

Viét phuong trinh dao déng cia con 18c don khi chon goc toa
do 1a vi tri can bing, chon géc thoi gian (lic t = 0) la lde vat
qua vi tri can bing theo chiéu am.
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313.

314.
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A. s = 12sin(nt - 7) (cm) B.s= 12sin(nt - g) (cm)

C. s =12sin(nt + 1) (cm) - D. s = 12sin (nt + g) (cm)

E. s = 12sin(nt) (cm)

M6t con ldc don dao déng ¢ noi ¢6 gia téc trong triong la
g= IOSE2 so vdi chu ky T = 2s trén quy deo dai la 24cm.
Ldy # =~ I0.

Tra loi cdcvcdu hdi sau : 313, 814, 815.

Bién dé géc.va tan s géc cha dae dén'g €6 gié tri bao nhiéu ?

A o=2n (’—a‘i) , 0 = 0,24 (rad)
S

B. o=2n (5‘-‘5‘3) , & = 0,12 (rad)

C. on=7 (%) , 0 = 0,24 (rad)

D o=n (522) , 0 =0,12 (rad)

rad

E. 0o=2n (—) , & = 0,06 (rad)
s

Chon géc toa do 1a vi tri can bing, chon gdc thdi gian la ldc
vat qua vi tri cAn bing theo chiéu duong. Viét phuong trinh
diém ciia con 14c don. ~

A. s'=12 sinnt (em) s = 24 sinnt (cm)

B.
C. s =24 sin(nt + 1) (cm) D.s=24 sin[nt + gj (cm)

E. s=12sin (nt+ %) (cm)



315. Tinh thoi gian dé con ldc dao dong tir vi tri cdn bang dén vi tri

316.

317.

A

eslydos= 2

c6ly do s 3

A t:%(s) B.t:i—(s) C;t=%(s)
1 1

D. t—E(S) E.t—i-a(s)

M6t con ldc don dao dong & noi cé gia toc trong trudng la -
g = 10—%, 7% = 10, day treo con 1ic 1a 1 = 0,8m, bién dd dao

s :
dong 1a A = 12cm.

Chon gdc toa d6 1a vi tri can bing, chon géc thdi gian lic vat

qua vi tri cAn bing theo chiéu duong. Viét phuong trinh dao

dong caa vat.

A. x=12sin 52t (cm) B. x=12sin 2,5 J2t (cm)
C. x=12sin 2,5 J2 t (cm) D. x = 24sin 2,5 J2t (cm)
E. x = 24sin 52t (cm)

Mbt con lic don cé day treo dai 1, dao déng & noi c6 gia tée
trong truong 12 g, bién d6 géc 1a a,. Khi con l4c di ngang vi tri
c6 ly dd géc 1a a thi biéu thic tinh van tde con ldc théa man
gid tri nao sau day. '

A vi= gl(cosa, — cosa) B. v’ = 2gl(cosa, — cosa)

C. v? = gl(cosa - cosal,) . D.v'= % (cosa - cosay)

- E. v’ = 2gl(cosa - coso,)

318.

Mot con lic don dao ddng & noi ¢é gia téc trong trudng la-g,
vat 6 con lac c6 khéi luong 14 m, bién dd goéc 1a «,. Khi vat di

-

ngang vi tri ¢ ly do géc la a thi luc cang " day treo con lic
théa man hé thic nao sau day.
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319.

A. ‘T = mg(cosa — cosa,,) . B. T = 3mg(cosa, - cosa)
C. ‘T = 3mg(cosa = cosa,) DT = mg(3cosa — 2c0sa,)
E. €= 3mg(cosa, — cosa)

Mot con lic don ¢ ddy treo dai 1, vét c6 khéi lugng 1a m dao
dong & noi cé gia toc trong trudng 1a g, bién do dai cda dao
dong la A. Nang lugng dao dong cla con 14c nhén bidu thic

nao sau day : :
A E= D2 B.E= L M8,
Tt 21
1 2 2mg ,» 2
C. E= §mglA _ D.E= —I——A E. E =2mgl A

* Mt con ldc don c6 chu ky dao dg‘ng T, = 2s. Treo con ldc don

320.

321.
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trong mét thang mdy. Gia téc trong truong g = 10 22
, s

Trd loi cde cdu héi sau : 320, 321.

Khi thang mdy chuyén dong nhanh ddn déu huéng l1én véi gia

téca = 2 E;—, tinh chu ky dao déng ciia con 14c.
s v

A'Z
A T*=1,82s
B. T*= 2,4s
C. T#=2.2s p?
D. T* = 1,62s 1 '
: ' v B
E. T* = 1,66s P

Tinh chu ky dao déng cia con 14c khi thang médy chuyén dong
nhanh dén déu huéng xuéng.

A 24s B. 1,8s C. 2,5s
D. 2,20s , E. 2,245



Métl con lde don treo trong mét thang mdy chuyén dong hudng
lén. D6 thi vgn téc mé thang mdy c6 dang nhu hinh vé. Gia

téc trong truong la- g = 102
s 4

) I
Chiéu dai con ldc la I = 60cm. !
1

t(s)

Trd loi cde cdu héi sau : 323, 324. O 29 60 100

322. Chu ky dao dong cha con lic & giai doan (1) c6 gi4 tri nao :

A. 16s B. 1,4s . C. 1,2s
D. 0,314s . E. 1,65

323. X4c dinh chu ky dao déng ciia-con lic & giai doan (3) :
A. 0,63s - B. 0,9s C. 1,46s
D. 1,2s E. 1s

o

M6t con lde don c6 day treo dai l = 0,6m treo & tran mot toa xe
dang xudng déc nghiéng véi mdt phdng ngang géc a = 30°.

Toa xe chuyén déng nhanh dan déu vdi gia téc a = 4—. Cho
s

g=10 an— Khéi luong vdt treo 6 con ldc la 100g.
s

Tra loi cde cdu héi sau : 324, 325, 326.

324. Khi con ldc & vi tri cian bing, diy treo né hop véi phuong

thing géc bao nhiéu.

A. 23°30 B. 17° C. 20°
D. 26° E. 20°30
325. Tinh luc cang day treo con lic don khi né & vi tri can bang :
A. 087N B. 0,66N ~C.12N
D. 0,92N E. 0,6N
326. Tinh chu ky dao dong cia con ldc véi bién dé nhé :
A. 184s B. 1,64s C. 1,56s
D. 2,16s E. 0,92s
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Treo con ldc don trong mét toa xe dang trufgt khéng ma sdt
trén mgt phdng nghiéng géc a.= 30° so véi mat phdng ngang.
Day treo con lde dai I = Im, vdt c6 khéi luong m = 400g,

g=981%2
‘ S

Trd loi cae cdu héi sau : 326%, 327

326* Khi con ldc & <trangb thdi can bing thi day treo né léch véi

327.

328.

329.
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phuong thing ding géc bao nhiéu 46 :

A. 30 S B. 20° - C. 15°

D. 45° E. 12° '

Luc cang ciia day treo con l4c c6 gid tri nao sau day khi con ldc
& vi can bing :

A 17N _ B. 34N . C.24N

D. 2N  E.12N

Mét con ldc dcm 6 day treo dai l = 2m‘ vdt mdc & con ldc cé
khoi lugng m = 200g. Cho g = 10 n , # = 10. Kich thich d¢

con lde dao dong vdi bién dé nhd. Khz con lde qua vi tri cdn
bang, né b_z_ vuéng dinh & C cdch diém treo cia con ldc la Im.
Goi B va B’ la cde vi tri bién trudc va sau khi vuéng dinh, O
la vi tri cén bdng. Goi hy va hy la dé cao tw O-dénB va B

Trd loi cde cdu hdi sau : 328, 329, 330, 331, 332.

Sc sanh hy véi hy. Tinh chu ky dao dong khi con l4c khéng
vudng dinh.

A. hg<hpvaT,=24s B. hg > hg va T, =2_82s

C. hy=0,5hy va T, = 2,45 D.hg= V2hgva T, =2s

E. hg=hyvaT,=282s

Chu ky con l4c khi dao déng c6 vuéng dinh théa man gia tri
nao sau day :

A T=241s B. T =4,82s C.T=2s

D. T=1.2s E.T=1s



330.

331.

Mot con lic don gom day treo dai 1m, qua cau treo & con l4c c6
dudng kinh lem va khéi luong 5,2g. Cho g = 9,81 . Khai
S
lugng riéng cia khong khi la 1,2 _li%_ = D,.
v m

So sdnh chu ky dao dong cta con lic trong khéng khi (T) V-é
trong chan khéng (T,).

A (T-T,) = 121,16 ps B: (T, -.T) = 121,16 ps

C. (T-T, =80,78 us. D.(T-T, =160 us

E. (T,-T)=160 ps

Mét con ldc don c6 day treo dai 1 = 0,4in, Khéi lugng vat la
m = 200g. Ly g = 10?2. Bé qua ma sat. Kéo con 1ic dé day
treo né léch géc a = 60° so v6i phuong thdng ding roi buéng

nhe. Lic luc cang ciia day treo 1a 4N thi van tdc cia vat cé gid
tri bao nhiéu ?

A, v=a2 B.v=22 C.v=s2
s s s
5 m
D. v=2V2 = E ve — —
ezl s

332.

Mot con 18c don gém 1 qua ciu bing sit ¢6 khéi lugng m = 50g
va day treo dai la | = 25¢m dao dong 6 noi c6 gid tri trong

truong la g = 9,81 -I-‘r—l .

Tich dién cho qua cau dién luong q = -5.107°C réi treo con lic
trong dién trudng déu cé phuong thing ddng, thi chu ky dao
dong cua con lic 1a T = 0,75 (s).

X4c dinh chiéu va cuong dé dién trubng.
A. Dign truong hudng lén E=15440V
B. Dién trudng hudng xuéng E = 15440 V
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333.

C. Dién trudng huéng 1én E=7720V

_D. Dién trudng huéng xuéng E=10.000V

E. Dien trudng huéng xuéng E=7720V
Mot con ldc don gom déy treo dai I = 0,5m, vét c6 khéi lugng

m= 40g dao dong 0 noi c6 gia téc trong truong la g£=9 47—

Tich dzen cho vdt dién lugng q = - 8.10°C réi treo con lac
trong di¢n truong cé phuong thang dung c¢é chiéu huéng lén
va c6 cuong dé E = 40—V—.

= cm

Trd i cde cau hdi sau : 333, 334.
Chu ky dao dong cia con lic trong dién trudng théa man gid

. tri nao sau day :

335.
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A. 1,05s B.21s C. 1,555

- D. 1,8s - C.1,2s
334.

Néu dién trudng c6 chiéu huéng Xué’ng thi con ldc dao déng véi
chu ky bao nhiéu ?

A. 3,32s B. 1,665 C. 1,75s

D. 2/4s E. 1,2s

Mgt con ldc don gém mét qud cdu kim loai nhé khéi luong
m = 1g tich di¢n q = 5,66.10 °C, day treo con ldc dai | = 1,4m.
Tr eo_con ldc trong 1 di¢n tr uorng déu co phuong ndm ngang,

gta téc trong truong g = 9, 79 . Khi con ldc é # ‘ang thdi cdn
biing thz ddy treo né hop vdi phuang tilzfllg ding géc a = 30°.
Trd loi cdc cdu hoi sau : 335, 336.

Cufmg do dién trudng cé gia tri bao nhiéu.

- 4
A 100 Y B. 10'V3 ¥~ c. IV
,, )
D. 10'y2 ¥ g 0%V (\—’J
m 2 m



336.

337.

338.

Chu ky dao dong va luc cang cua day treo c6 gid tri nao sau
day : ‘ :

A T=00113N,T*=0,78s B.CT=0,113N,T*=0,78s
C. T=00113N,T*=221s D.T=0113N,T*=1,76s

‘E. T=0,113 N, T* =2s. 7

Mbt con 1de don c6 chu ky dao déng T, = 2s & noi cé nhiét dé

N RSP m A A gasa. g
‘la 0°C va c6 gia toc g = 9,8 . H¢ s6 né dai ctia ddy treo con
: s ,

lde la 2.10°k .

Trd loi cde cGu hoi sau : 337, 338.

Tinh d6 dai cta day treo con ldc & 0°C va chu ky dao dong cla v

né ¢ 20°C.

A 1,=0994m,T=22s B.1,=0994m,T=24s
C. 1,=0,994m,T=202s D.1,=0994m,T=204s
E. 1,=0,994m, T =2,0004 s

Muén chu ky dao dong cia con ldc ¢ 20°C van la 2s, ngudi ta

“truyén cho con l4c dién tich q = 107°C rdi dit né trong mot

dién trudng déu c6 phuong nam ngang. Khi con ldc can bing
trong dién trudong thi day treo né hgp véi phuong thing dung
géc bao nhiéu do. Cudng d6 dién trudng cé tri s6 bao nhiéu ?
Vatm = 1g.

A a=137 va E=277.10° ¥y
i m
B. « =230 va E=277.10° v
m
C. a=23" va E=2277.10° v
) - m
D. a=2° va E =0,277.10° v
Tm
E. a=1°37 va E=0,277.10° v
\ o
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339.

#*

340.

341.

342.
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Mot dong hd dém giay (c6 chu ky 2s) dait trong mot 1éng kinh
hit chan khong. Qua ldc déng hé ¢6 khsi luong rieng D = 8,5
g/cm Néu cho khéng khi vao long kinh thi déng hé chay
nhanh hay cham. Gia si sic can cda khong khi khéng ddng
ké, chi chui y dén suc ddy dc-si-mét. Khéi lugng riéng cda
khéng khila D, = 1,3 g/lit. Mdi ngay déng hé cham bao nhiéu?

A. Méi ngay nhanh 6s B. Méi ngay cham - 6s
C. Méingay cham 6,61s D. Méi ngay nhanh 6,61s
E. Mbi ngay chdm 9s '

Mot thang mdy chuyén déng td mgt dat xuéng gteng sdu

196m. Khi xudng cung nhu khi lén, nita quing duong ddu né
chuyén dong nhanh ddan déu, nita quing duong sau né chuyén
déng chdgm dan déu cho toi khi ding lai. Pé lon cdc gia téc

. N 1 - . m
deu bang —g, cho g = 9,8 —.
éu bang 1»()g cho g 2

Trd 16i cde cau héi sau - 340, 341, 342.

Tim thoi gian thang mdy di chuyén tir mat dat xuéng ddy
giéng (theo dong hd & yén trén mat dat)

A 30V2s - B.10V2s~ C. 2025
D. 20s . 30s

Dat mot dong hd qua ldc (chay ding gio khi né & yén trén mat
dét) trong thang mdy. Khi thang mdy di chuyén tir miéng
giéng dén M cdch déu miéng va ddy thi déng hd nhanh hay
cham bao nhiéu ?

A. Chiam 0,763 s B. Nhanh 0,763s

C. Cham  0,66s D. Nhanh 0,66s

E. Cham 1,26s

Pat déng hé qua lic trong thang mdy. Khi thang mdy di
chuyén tir diém M (cdch déu miéng giéng va ddy giéng) dén
ddy giéng thi déng hé nhanh hay cham bao nhiéu ?



%

A. Cham 0,657s B. Nhanh 0,657 s
C. Cham 0,86s | D. Nhanh 0,86 s
E. Cham 0,96 s

Mét déng hé qud ldc chay dung gio 6 mgt ddt va nhiét dj la
20°C. Thanh treo qué ldc c6 hé s6 né dai la a = 2.10°k™. Bdn
kinh trdai ddt la R = 6400km.

- Trd loi ede cdu hdi sau : 343, 344.

343.

344.

345.

N&u nhiét do 13 35°C, mdi ngay dém déng hé nhanh hay cham
bao nhiéu ? ‘ '

A. Nhanh 12,96 s B. Nhanh 25,92 s

C. Nhanh 19,48 s D.Cham 12,96s

E. Cham 2592s

DPua déng hé 1én cao 1,28km lai thdy dong hé chay ding. Tim
nhiét do & trén do cao ay.

A. 10°C B. 0°C C. 5°C

D. 20°C E. 15°C

Mét thang mdy di chuyén tix ddy giéng (B) lén miéng giéng (A)
sGu 200m. Nia doan dudng déu (BM = 100m) né chuyén déng

A A e . P N m 2, - .
nhanh dan déu vdi gia téc la a; = 1 — - Nua dogn duong sau
: S

né di chuyén cham dén déu méat mét thoi gian la ts = 202s.

Dén miéng giéng thang mdy cé vdn téc bing 0. Ldy g = 10'%
2

Treo mot dong ho qué ldc trong thang mdy. - déng hé nay

chay diing khi ¢ yén.

Tra loi ede cdu héi sau : 345, 346, 347.

Tinh khoang thoi gian thang mdy di chuyén tir ddy giéng lén
miéng giéng va gia toc trong giai doan chuyén dong chan dan
déu.
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346.

347.

348.
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A.t=30{/§s va a= %

S
B. t=40y2s va a= 22
: : s
C.t=30y2s wva a=22
S

D. t=40v/2s va a=05%
E. t=~3Q\/§ S va a=05=

Khi thang mdy di chuyén tir B dén M thi déng hé nhanh hay
cham bao nhiéu.

A. Nhanh 1,315s B. Cham - 1,315 s
C. Nhanh 0,9534 s D. Cham 0,9534 s
E. Nhanh 0,82s

Khi thang mdy di chuyén tit M dén miéng giéng thi déng hé
nhanh hay cham bao nhiéu.

A Nhanh 0353s ~ B.Cham 0,353s

C. Nhanh 1,025s - D. Chdam 1,025s

E. Nhanh 0,025 s

Mot con ldc don c6 chu ky dao déng véi bien d(‘) nhé la : 2; s.

Khoi lwong con lac lam= 60g Bién db géc la a;, Ui cosa, = 0991
Ldy g = 9, 80

Trd loi cdc cdu héi sau : 348, 349.

Chon géc toa dé 1a vi tri can bing O, chon géc thdi gian (lic
t = 0) 1a ldc con ldc & vi tri bién. Viét phuong trinh dao dong
cua con ldc.



E.

349.

350.

A. x =0,134 sin5t (rad)

B. x =0,18 sm(5t+ ) (rad)
C. x =0,18 sm(5t - —) (rad)

D. x = O 134 sm(5t+ ) (rad)

M

=0,134 sm(5t - —) (rad)

Tinh gid tri cuc dai, cuc tiéu cda luc cing cia day treo con ldc .

A Touw=1764N | Tpn=1164N
B. Thax=1764N | Tpn=0582N
C. Tox=0598N |, Thn=0,582 N
D. Thax=1,196 N | Tpin=1,164 N

E Thui=1196N . T. =058 N

Qud cdu ciia con ldc don c6 khoi luong m = 60g khi dao déng
vach ra mét khung tron coi nhu mét doan thing dai 12cm.

Day treo con ldc dai l = 1,2m. Gia téc trong truong g£=928 E;—
, §2

Trd loi cde cdu hdi sau : 350, 351.

Viét phuong trinh dao déng cia qua cdu. Chon gdc toa db la vi
tri can bang O, chon gdc thoi gian (lic t = 0) 1a lic qué cAu qua
vi tri can bding theo chiéu duong. '

A x = 6sin(2,2t + g—j {cm) B.x = 125in[2,2t+ g) (cm)

C. x = 65in(2,86t + —;) (cm) D. x = 6sin(2,86t) (cm)

E. x =12sin(2,86t) (cm)
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351. Van tdc cuc dai ciia qua cdu va ning lugng dao déng cta né cé
gia tri nao sau day.

142

A

B.

Vmax = 17,14
Vmax = 34,28
" Vimax = 34,28
Vmax = 17,14
Vmax = 17,14

cm
S

cm

S

cm

S

’

E =8,82J.
E=882J.

E = 8,82.10™ mJ.
E- 0,882 mJ.

E =8,82'mJ.



Chuong V.

SONG CO HOC — SONG AM

352. Chon ménh dé sai.

A. Qué trinh truyén séng 1a qud trinh truyén trang th4i dao
dong. Céc phén tif cla méi trudng chi dao dong tai ché, khéng
truyén theo séng. ' -~

B. Séng ngang c6 phuong dao dong trimg vdi phuong truyén
séng.

C. Séng doc c6 phuong dao dong vudng géc véi phuong truyén
séng.

D. AvaB
(B) BvacC.
353. Séng ngang la loai séng ¢6 phuong dao d(f)xlg. 'gf Lora
A. La phuong ngang
B. La phuong thing dimg
C. Song song véi phlm’ng truyén séng
D. A, B, C déu ding
@ A, B, C déu sai.
354.\Séng doc la loai séng c6 phuong dao dong IR e
A. La phuong ngang ' :
. B. La phuong thing ding
C. Vudng géc véi phuong truyén séng
f:lé:} A, B, C déu sai
E. A, B, C déu ding.

355. Trong qué trinh truyén séng, van tdc truyén séng ¢ mot méi
truong phu thudc yéu t& nao sau day. :
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A Néng lugng cia séng B. Bién d¢ dao dong cia séng
C. Tén sb ciia séng. D. Tinh chat ctia méi trudng.
@\ Ca 47y6a to sr6n. - R A
356. Hai diém & cung phuong truyén séng dao déng cling pha véi
nhau thi :
A Ly dd caa chung bing nhau tai mdi thai dlem o
B. Khoang cadch caa chung bang mot nguyén bu’dc song
C. Hiéu sd pha bang s6 chén ©
@ A; B, C déu ding.
E. A, B ddng. C sai.
357. Hai diém & cung phuong truyén séng' dao dong nguoc pha nhau
thi :
A. Khoang cdch giita chung béng s6 1é nda bude séng.
B. Hiéu s6 pha cia ching bang sd 1é g ‘
Hiéu s6 pha ctia ching bing sé nguyén n
A va B dung
: A va C dung.

358. N6i vé budc séng cia mét dao dong hinh sin trong mot méi
truong. Chon ménh dé ding. :

Mo o

A. Buéc séng la khoang cdch giita hai diém gan nhau nhat &
cung phuong truyén séng dao dong cung pha.

B. Budc séng la khodng cédch giita hai diém thudc cung phuong
truyén séng ma dao donc 6 hai diém nay c6 do léch pha la s6
nguyén 7.

C. Budc séng la quang dudng séng truyén di dugc trong mot
- chu ky.
"B AvaB ding.

E. A va C dung.
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359. Mot dao dong hinh sin c¢é phuong trinh x = Asin (ot + ¢
truyén di trong mot moi truong dan héi véi van téc v. Bude
séng A théa man hé thic nao sau day :

A A= 25 C.h= ——
. v 2nv
D. A= ov
27 ) 4
* “Gay ra 6 O mét dao déng hinh sin c6 phuong trinh :
= asin « = asin 2—n--t | —
= Qs = T 0 M

Soéng tr'uyé‘n tz O dé’n M (OM = d). Goi 2 la bude song.
Trd loi cde cdu héi sau. '

© 360. Phucng trinh dao dong ¢ M thoa méan hé thdc nao sau day :

' .2 d 27 d
A uy= asm—%‘t (t + ;J B.uy = asmF (t + ;\)
@ uy = asin Zn(% - —i—j .' D. uy = asin —2T~ (t ~ %) '

E uy= asinZn(% + %)

361. Do léch pha gilta u, va uy la Ap = ¢y — @, v6i @y 12 pha ban
dAu ctia uy va @, la pha ban dau cua U,.

d o d 27

A Ap=-— S BoAp= - C. \p.= ——
) ? v C t\ 3 @ A ¢ d

D. Ap = ?n(_i E. Ao =':2~1—‘~

A 7 rd

362. Dao dong ¢ M va O cung pha khi d thoa man gia tri nao sau
day : '
A d=k” B.d=2k+1) =~  C.d=k.
2 . 2 ot

D. d = 2k E. d=(2k + 1)
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363. Dao donor 6O0vaséM nguge ‘pha nhau khi d thoa méan gla tri
‘nao-sau day. T

=2k +1n B.d:k%

'{Ci‘f-d (2k+1)—, D.d=lki E. d = 2k

Tr én phuong truyén séng (A) cé hai diém M va N cdch nhau
60cm. Séng truyén theo husng M dén N. Busc song la A = 1,6m.
th[ang trinh dao dong 6 M la : : :

b il ()

uy = 0,04sin 5 (t -2) (m,s)

Trd Ioi cdc cau hdi sau : 364, 365, 366, 367.
364. Chu ky dao déng va vén tdc truyén séng nhan nhimg gid tri
nao sau day : :
A ChukyT=2s, ve4 @
3
- ﬁ.iChukyT=4s, v--04lll
v s

m

C. ChukyT=4s, v=4 2

S
D. ChukyT=2s, v=04 2
S
E.‘ChukyT=4s; v=2 1
S

365. Phu’dﬁg trinh dao dong tai N thoa nian hé thic :
A xy= 0,04sing(t - 0,5) (n, s)
B. xx= _0,04sin% (t -1,5) (m, s)
C. xx= 0,04sin%(t + 1,5) (m, s) .

D\‘ xn = 0,04sin I (t - 3,5) (m, s)
N 2 -
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E. xy =‘0,'O4sin—72.E (t + 3,5) (m, s)

366. Cho biét pha ban dau cia dao dong tai tam dao dong O bang 0.
Tinh khoéng cach OM.

A. OM=16m B! OM = 0,8 m C.OM=12m
D. OM=0,4m E.OM=4m

367. Ly do cia M lic t = g va lic t = 1,25T nhén cédc gid tri nao ‘

sau day :
A. Lict = -’;: cduy =0, lact = 1,25T ¢6 uy = 4cm
. T | . )
B. Lict= 5 ¢6 uy = 2, ldc t = 1,25T ¢6 um = —2cm
C. Lact= 2 c6 uy = 4, lic t = 1,25T c6 uy = ~4cm -
KE.{..-" Lict = 2 c6 uy =0, lde t = 1,25T c6 uy = —4cm
E. Lict= 7 c6uy =0, lict = 1,25T c6 uy = 2em

368. Mot -tam dao dong
phiét dao dong hinh sin

truyén theo truc Ox.

Sau khi séng truyén \ /\ /\

dugec 3s, gon song >
RGN . O 4 f

trong modi trudng cé v 7 x(cm)

dang nhu hinh vé.

'A. Bu6c séng x = 8cm

yA

B. Van téc truyén séng v = }3§ =6 (Er—l—l)
_ s

C. Chuky dao dong T = %s
R AB dung. C sai
\J A, B, C déudung.
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 Trong mét méi truong dan héi, séng truyén tic O dén M -cdch O

khodng d = 50cm (O va M thubc cung phiuong truyén séng.
Phuong trinh séng ¢ M c¢é dang :

Uy = 0,05sin(2 t- :16) (m,s)

Vén toc truyén séng la v = 10—
e s

Trd loi cde cdu hdi sau : 369, 370. -

369. Chu ky dao d6éng va buéc séng cé gid tri nao sau day.
A A=4cm, T=1s -v-'@7\=40cm,_T=4S
C. A=20cm, T=4s D.A=2m; T=2s-"
‘E. A=8m, T=1s
370. Phuong trinh dao dong 6 tam O théa man hé thic nao sau day:
A = o,ossin(zE - i) B.u, = o,ossin(lt - —1-)
. 2 40 2 20
C. u, =0,05sin Tt D 310 = 0 05sin ~ (t— —1—)
2 . 2 20
~ . . i
E. u, = 0,0551n(— t— n)
‘ 2
' 371. Hai nguon dao dong duge goi la 2 ngudn két hgp théa manA

nhimg dic diém nao sau day :
A. C6 cung bién do
B. C6 cung tin sé

C. Cé6 cung pha hoic do léch pha khong thay déi

{D."Ca 3 déc diém A, B, C

372,
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E. ChiBvacC

Trong thi nghiém tao ra giao thoa ctia séng trén mat nuge.



Hai tam dao dong S; va S, ¢6 cung phuong trinh dao dong la :

u, = asinot.

Thanh lap phuong trinh séng tai diém M trén mit nuéc cch

S] 1a dl va cach 82 la dz.

A_ uy = acos 2 (d2 - d‘[)sin {2(Dt - g‘(dl + dz )]
v 2v

B uy = 2acos "({)—(dg— d;)sin l:mt -2 d; + dz)}
2v ’ 2v

C. uy= acos —- (dg + dy)siny [mt + ix)—(dl + dz)}
2v 2v
(0] . A(l)

D. uy = acos — (dy — dy)sin [mt -~ —(d; + dz)]
v 2v
(0} . . [0}

E. uy = acos— (dy — dy)sin |ot — —(d; +dy)
2v ‘ 2v

373. Trén mat mot chat 186ng c6 hai tdm dao dong S; va S, ¢ clung
phuong trinh dao dong 1a u, = asinot. Bién d6 dao dong cta

mot diém M céch S, 1a d; va S, 1a d, 6 biéu thic :
o
A =2acos —(d, - d;)
' 2v -
A ¢6 gia tri cuc dai dng véi diéu kién nao sau day :

§

@ (dy - dy) = ki . B (d.z-dl):k%

C. (ds - dl) = 2k D.(dy-dp) =2k + DA

E dy-dp=@2k-1A

374. Trén mat mot chat long c6 2 tdm dao ddng S, va S, dao dong |

* theo cung phuong trinh u, = asinot.

Mot diém M trén miét thodng dao dong véi bién d9 la :

A = 2acos — (d, = dy).
. 2v
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Khoing céch tit M dén S, va S, 1a d; - du.

Tim diéu kién dé bién do dao dong ctia M triét tiéu

A @-d)=kE B..dy - dy = ki °

C. (ds—dy) = (2k + DA D. d; - dy) = 2k — 1A

Y A
@j (dz -dy) =(2k + 1) 2

375. Hai tdm dao dong két hgp S), S, cach nhau 1 gay ra hién tugng

giao thoa trén mit thodng mot chat 1éng.

Thanh 1ap hé thic tinh s§ di€ém c6 bién do dao dong cyc dai -
phan bé trén S;S,.

A _ L <k<‘—l~' {E—&!<k<g
2\ 21 A A
C. —-2—1 <k« 2—1 : D——}: <k<A
A A S | 1
E. ~—}"— <k < &
21 21

376. Hai tam dao dong két hop S,, S, gy ra hién tugng giao thoa

ctiia séng ¢ trén mat thodang mét chat 1ong.

* Thanh lap hé thuc tmh s diém c6 bién dé dao dong trlet tiéu

phén bé trén' S; S;. Cho S, S, = 1.

A —l—';l—<'k<—l+—l— B.~}-~2—1<k N
. 2 2x 2 2 2 A 2 A
c 1. 2 1. 2 SN SR S
2 A 2 2 2x - 2 2
Ej . 1 <k<—l + L
2 2 X

377. Hai tdm dao dong két hop S,,'S, giy ra hién tuong giao thoa
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cia séng & trén mat thodng mét chat long. Cho S; S, = 1. Xdce
dinh khodng céch giita hai diém lién tiép trén S;, S, c6 bién do
dao dong cuc dai.



378.

379.

- 380.

381.

REEN
~

Q‘ A BA‘ . C.2a p. A g S

2 C 4 2

Hai tim dao d@ng k&t hop S,, S, giy ra hién tugng giao thoa
ciia séng ¢ trén mat thodng mot chat 1ong. Cho S, S, = 1. Xdc
dinh khoang céch giia hai diém lién tiép trén S;, S, c6 bién dod
dao dong triét tiéu. '

v ‘ A : 3r

A B. C. 2 D. - E

4 2

Thuyc hién giao thoa trén mdt thodng chdt long nho 2 nguén

két hop S, va S.. Biét S; Sy = 10cm, buéc song la 1,6¢cm.
Tra loi cde cdu héi sau : 379, 380.

Trén S, S, quan sat duge bao nhiéu diém cé bién dé dao dong

cuc dai.

A 11 1B/ 13 C. 7 D.9 E. 12

Trén Sy S, quan sat thay c6 bao nhiéu diém c6 bién do dao

dong triét tiéu. / '

A 10 B. 8 /C.12 D. 6 B 11
N eyt

Cho hai nguon két hop giong hét nhau cdch nhau 5cm.

Séng do 2 nguén nay tgo ra c¢é budc séng A = 2cm

Tra loi cdc cdu héi sau : 381, 382.

Xac dinh vi tri cdc cuc dai giao thoa trén S; S, cdach S, bao

- nhiéu?
A. 0,5cm va 4,5em B. 1,5e¢m va 3,5¢m
C. 2,5cm : @A, B, C déu ding .
E. A, B ding :

382.

Néu tan s6 dao déong cua mdi ngudn giam 2 lan, trén S; S,
quan sat duge bao nhiéu cuc dai giao thoa .

A9 B.7 . C 3 D10  E6
Thyc hién thi nghigm gzao thoa clia song & trén mdt thodng
mét chdt long nho 2 nguén séng két hop S; va Sy Tdn s6 dao
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dong ciia moéi nguén la f = 40Hz. Cho biét S; Sy = 10cm. Mot
diém M trén mdt thodng cdch Sy la 8cm va cdch S; la 3,5¢cm..

Gitta M va duong trung tryc cia S; Sz c6 2 duong gon loi dang

!z)per_bol, Bién d¢ dao dong cia M la eyc dai. ‘

" T 10i cde cau héi sau - 383, 384, 385.

383. Van tdc truyén séng cé gia tri nao sau day :

A 60 S B. 40 ™ Cco12 ™
- s S S
D. 50 <& E. 80 &
S S

384. C6 bao nhiéu diém trén S; S, dao dong véi bién do cyc dai .

A 11 :32‘13 ¢c.12 - D.10 E. 9
385. C6 bao nhiéu diém trén S, S, dao déng véi bién dd triét tiéu.
. @j 12 B.14 C. 16 D. 10 E. 8

Trén mdt thodng cia 1 khoi chdt léng cé hai nguén séng két
hop S; va Sy ludn luon duo dong cung pha. S; Sy = 6cm. Trén
mat chdt léng xudt hién mét hé gon 16i gom mot gon thdng
va 14 gon dang hyperbol ¢ méi bén. Tdn sé ctia méi nguén la
f = 100Hz. Khodng cdch gitia hai gon loi ngoai cing la 5,6cm.

Trd loi cde cdu hoi sau : 386, 387.

386. Tinh van téc @ruyén song trén mait chat long.

A

C'/i\;'v=4o-°~-’3l B.v=80 <8 Cv=60 &
4 - S S ’ S
D.ov=4 2 . E.v=81

S S

887. Xdc dinh bién dé dao dong, bit S, M, = 5,5¢cm va S, M, =
4,5cm: 8, My = 7em va 8; M, = = 5em. Goi bién dd dao dong
cua song ¢ cdc nguédn la a. ‘ s
A. Bién do dao dong cia M, la a, ciia M, 1a 2a
@ Bién do dao déng ciia M, bing 0, ciia M, la 2a



. C. Bién d6 dao dong ciia M, la 2a, cia M, bang 0
D. Bién do dao dong ciia M, 1a 2a, cia M 1a a
E. Bién do dao dong cia M, bing 0, cia My 1a a.

388. Mot dao dong hinh sin truyen doc mdt sgi day dan héi dén
diém A ¢ 1 vat can c6 dinh roi phan xa. Quan hé ctia pha ban
diu giita song-t6i va séng phan xa & A théa man hé thu’c nao
sau day :

~ A. Soéng téi va séng phan xa cung pha
B. Séng téi nhanh pha g _v6i séng phan xa
C. Séng téi cham pha —;— v6i séng phan xa.
{Bf’ Séng t6i va séng phéan xa nguge pha nhau.
E: D6 léch pha giﬁ’é séng t6i va séng phéan xa la k.2n.
889. Tai.mot vat can cd dinh, séng téi co phuong trinh :
u; = asin(ot + ¢1)
Séng phdn xa c6 phuong trinh :

u; = asin(ot + @)

Hé thic nao sau day ding.

A 2= gn. B. o=~ ' C.o2=01 +

T T
D ¢g2=01- = L E g, =
P2 =Py 9 \\_"/‘P_ ¢+ 7

390. Phuong trinh séhg tai O la u, = asinot

: . i
Séng truyén tit O dém vat céan A O-LlEA

Phuong trinh séng phan xa ¢ A cé hé
thic nao sau day : .

A. asin[mt - gg— l) B. asin((;)t, + 2}? I)
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C. asin (mt— z I) ) . -D. asin (mt— ll)
A : - 2A

/B, —asin(wt— 2 l\

391.

.- A. Séng t6i & M 12 uyy = asinw (t - _l__.g)

392.
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Séng truyén t¥ O dén vat can A réi phan xa. Phuong tnnh
s6ng & O 14 u, = asinot. -

" Thanh lap phuong trinh O d
s6ng t6i va séng phan xa ' ] /

¢ M vao ldc t.
v

B. Séng phan xa 6§ M 1a uyy = asinw(t + ———d)
4 v

C. ?Sén'g phan xa 6 M-1a usy = —asino)( t— —1— - é)

v \4

D. AvaB
E. AvacC _
Séng & O truyén tir vat can A rdi phan xa.

Goi séng t6i & M 1a uyy, 1 ‘ 4
séng phdn xa ¢ M 12 ugy. ﬂ N
Viét biéu thic cia séng Z
téng hop tai M.

d

'A. 2asin Ld cos(mt - El) B. asin 2z d cos (mt + -2: l)
A A/ o A A
o o o )
C. 2asin 2)\—“ d cos ((ut + &I l) Q)."Qasin 35 d cos(mt - 21 lJ
‘ A N o

I

E. 2asin. T d cos (mt + = l)
. A A



*  Khdo sdt song diing trén sgi day dan héi OA. Pdu O ndéi véi
tém dao déng, A & vdt cin. Goi d la khodng cdch ti 1 diém
cia dday vdi A. Cho OA = 1.

Trd loi edc cdu hor sau : 393 394, 395, 3Jf'
393. Nhimg diém cé6 bién do dao dong triét tiéu (nut) théa méan hé
' thic nao sau day. '

A d=2k’ B.d=(2k +1) =
K | "

Ed= 1

C. d=@2k-1 - D.d= _ !
2 ATy

N

394. Nhimg diém c6 bién do dao dong cuc dai (bung) xdc dinh theo
hé thide nao sau day :

A d=@k+10 B.d=(2k‘+1)-’»2‘-~

C. d=(2k+1)»3: Dd:kg— - Eid=ki

395. Khoang cach giita mjt diém c6 bién dé dao déng cyc dai va
diém lién ti€p c6 bién do dao dong triét tiéu la :

AL o B. A c. X
2 ., "
D. ?32- _ E. Mot gia tri khac
896. Diéu kién dé c6 séng ding trén day la :
A 1=02k+1) A ‘B.1=(2k + 1) koo C.1=k}—‘
2 » 4 4
D 1=k: | E.1=k\

397. Mot sgi day dai 39cm cang thang gitra 2 diém c6 dinh. Cho day
rung véi tan sé f = 50Hz, thay hinh thanh ¢ day 3 mdii séng.
Xéc dinh van toc truyén séng trén day.

155




om ”6 1300 3’1‘-

A 130 2 " B. 130 &
. S . . S s\.',_,,
D. 26 ™ E. 260 <™

S S

*

Mojt soi day dan héi dai | = 2m. Pdu O néi vdi bdin rung dao

. doéng vdi tdn s6 f = 50Hz. Pdu A ¢ dinh. Vén téc truyén séng

398.

399.

tréen day la v = 40 (—-].
: S

Tra i cde cdu /LOl sau . 398 399. -

Xdc dinh s6 diém c6 bién do dao dong cuc dai trén day (s6
bung séng)

A 10 -~ B.8 c.6 gng5 E. 4%

X4c dinh s6 diém c6 bién do dao déng trfét tidu trén- day (sé

. nit séng)

*

A.6 B8 C. 4 D. 10 E. 12

Mé¢t séng ditng trén mét sgi day cé dang :
.u = asinbx . cos at'(,_t‘-:}n)
Cho biét -
e uils ly dé tai thoi diém t cia 1 phdn ti trén ddy ma vi tri
cdn bang cia no cach goc toa dé O la x
e 1=0,40m;, tan sé séng f = 50Hz

e Bién dé dao dong ciia phdan tit M la 5mm. Biét M cdch mét

400.

nut séng la 5cm.

‘Trd loi cdc cdu héi sau : 400, 401 -
?

Tinh van téc truyen song trén day va do da1 cia mot bé séng

(goi la d,)

A v=40 - dy= 0.40m B.v=40 2 4 =020m
_ : ;
C. v=20 2.4, =040m D.v=20 ", d, = 0,20m
s » s
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401.

402.

403.

E. v=802 d,=080m
S

Cédc dai lugng a, b trong biéu thic ctia u ¢6 gid tri nao sau day :
A a=5m - b= 0,57 (m™) »

B. a=0,5cm b=05v2n(m™) -

C. a=5+y2cm b=5V2r(m™

D. a=5y2mm b =5 (m™)

E. a=10y2mm  b=10n(m™)

Mot sgi day dan héi OM = 90cm c6 2 dau cd dinh. Khi du’qc

kich thich trén day hinh thanh 3 bé séng. Bién d¢ tai bung la
3cm. Tai N gan O nhat c6 bién d6 dao dong la 1,5cm. Xdc dinh
ON.

A. 10cm 'B. 5cm C. 5v2cm
D. 7,5cm E. 15cm
Gd mot nhat bia trén dudng sit, cdch ddy ¢6 1 ngudi quan sat.

Ngudi nay 4p tai xudng dudng sit thi nghe thay tiéng bia sém
hon 3 gidy so véi trudng hop tiéng bda truyén trong khong
khi.-Ngudi quan sdt cdch noi bda gd la s = 1068m.

P R R e A m
Biét ring Am truyén trong khong khi véi van toéc v = 333 —.
» ' , S

Van téc am truyén trong thanh dudng sit c6 gid tri nao sau

day :
A 484 2 B. 968 = C. 2577
s s s
D. 5154 = ‘E. 999 2
- s S
404. Hai ain ¢6 cung dd cao cé dac diém nao sau day :
A. Cung bién do B. Cung tan sé
C. Cung cuong dd D. A B, C

E. AB




405.

- Van téc truyén am trong nuéc la 1520 3.1

406:

Khi am truyén ti khong khi vao nuéc, bude séng cia né cé gia
trl bao nhiéu, biét budc séng cua am 4ay trong khong khi 1a

0,6m. Van téc truyén Am trong khong, khi 1a 3402 —.
S

]
A 268m 'B.745m C. 0,37m
D. 1,34m : 'E. Mot gid tri khdc

Song am truyen trong thép véi van toc 5050( ) Cho blet 2
s

dlém trong thép dao dong léch pha nhau ;— va gfin nhau nhat

thi cdch nhau 1,54m.
Tén s§ cia 4m c6 gid tri nao sau day.

A 1640 Hz B. 410 Hz C. 820 Hz.

~D.- 1230 Hz E. Mot gi4 tri khdc

407.

Dé xdc dinh buée séng cda am, lam thi nghiém nhu sau :

Pat am thoa dang dao déng ¢ miéng 1 cot khén'g khi. Do hién
tugng cong huéng nén khi chiéu cao ciia ¢4t khong khi thich

hop thi am sé duge khuyéch dai lén. Hién tugng nay xay ra
khi chiéu cao cot khong khi bing 33cm. Séng am phat ra c6

tan s6 1a f = 260 Hz.

Budc séng cia am do 4m thoa phat ra va van téc am trong
khéng khi ¢é g1a tri naosau day : -

A. 1=066m,v = 171,6 ‘3 B.%=132m,v = 3942

S

'C. 2=132m,v = 34 " D.A=066m,v = 3942

. s . : s
E. 2=132m,v = 1716 2
S
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408. Hai 4m thoa nhé gidng nhau S;, S, dugc coi nhu 2 nguén phat

séng Am didt cdch nhau 16m cing phdt am co ban tin sé

420Hz va c6 cung bién dy dao dong la a, cung pha ban déu.

409.

410

By

Van téc truyén am trong khong khi 1a 33 (E)
‘ s

Cé bao nhleu dlem trén doan thﬁng Sl S, khéng nhan du’o‘c am
thanh. .

A 20 B. 19 - C. 41" D. 40 E. 39 -
Mot day dan dai 1 = 84cm. Am do day phét ra c6 budc song
dai nhat c6 gi4 tri nao sau day : .

A. 42ecm. ‘ B. 21lem C. 84cmk

D. 168cm E. Mot gid tri khdc

Trong mét thi nghiém vé giéo thoa séng am trong khong khi,

hai nguén am két hop c6 tan s6 f = 420 hz, van téc am trong

khéng khilav =336 2. Cé hién tugng gi 6 M va N biét vi tri
S :

quan sat M cdch 2 nguén am la 4,2m va 7m; vi tri quan sat N

c4dch 2 ngudn am la 4m va 6,4m. :

Cudng d6 4m & M cuc dai, cudng dé 4m & N cuc tiéu.

A

B. Cudng do 4m & M va N cing cé gié tri cuc tiéu.

C. Cuong do am ¢ M cyc tiéu, cudng d6 4m & N cuc dai.
D. Cudng d6 4m ¢ M va N ¢6 gia tri éth dai.

E. Cudng dd 4m ¢ N I6n hon ‘cu'c‘mrg do am ¢ M.
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1E.

2C.

3B.

- 4D.

5B.

6D.

‘Tmng chuyén dong thdng déu gia téca = 0

Ménh dé-C ding.

Chuong VI
- DONG HOC

Phuong trinh chuyén dong ciia chuyén dong thing déu la

X =X, + Vt

» 7 , -~ Dap én (E)
Phuong trinh chuyén déngla x=8 -2t
D6 1a ham sd bac nhat theo thoi gian. ; ,
_ ~ Dép an (C)
Phuong trinh chuyén d(‘)ﬁg c6thé vist x=8-2t
Lict=0 = x=8 | |
Khi8-2t=0 c6 t=4 , o
) Ddp 4n (B)

Phuong trinh chuyén déngla “x=8-2t 7

| & X, =8m va  v= 2—1:—

A | Dép 4n (D)
Lict=0, x=x,=2 «
Lic t =12, x= 22. <  trong khodng thoi gian 12s vat di
20 5

dugc doan (22 — 2) = 20m, vay van toc cia vat 1a 12 -3 [Ej
, ~ ] S

* Dé4p 4an (B)
Lic dau, vat & vi tri ¢6 toa do x, = 15m. -

Sau khi chuyén déng 5s, vat cé toa dd x = 0.

" Pé thi chuyén dong la dudng thing.
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7C. Licdau:t =0, x = x, = 15.

Lic t = 5, vat di duge quang dudng dai 15m

2afz)
5 s/

&  x=15-3t=3(-1).
o Dép 4n (C)
8E. HK vat chu)"é"n dong thing déu.
MN véat chuyén déng thing déu.
KM vat ding yén & toa do x = 12m.
P4p an (E)
9E. Lict=0,c6 x =4 =x,
- Trong thoi gian 4s, vat di chuyén duge doan 12 — 4=8m
= vén £6¢ cla vat la % =2 %
& x=4+2t
Pap 4n (E)
10C.0 doan MN, vat chuyén déng ngugc chiéu truc toa do-

Vat bat dau chuyén dong tit M, chon géc thoi gian 1a luc vat &
Mit=0)c6 -

t=0, x=12 _’
t=(20-12)=8s, x=0

Trong 8s vat di chuyén ngugc chiéu truc toa do dudc 12m, nén

. 12 3
A A i iz el oA _ 12 _9dn
van toc co.g1a tr1 am, v = 3 5 /s
Vay x=12——gt

Dép 4n (C)
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11E. Gia toc la dai lugng vectg a= '_\t .

Trong chuyén déng tron déu, van téc khéng déi, nhimg van

toc vects v ludn luén doi phuong. Mat khde, gia toc cia I‘n(f)tv
chuyén déng phu thuge 2 yéu té 1a tri s6 cia van tdc va huéng
cda vecto van tée. Do dé chuyén dong tron déu c6 gia téc khéc

khong, vecto gia téc a hudng vé tam qui dao.-
P4p 4n (E)
12E. Vat chuyén dong cham dan déu theo qui dao théng, lic t, vat

- - - . -
G-M c6 van toc la v, . lic t, vat 6 N c6 van tée la Vg, Vy < Vi

-> ->
M M N V2

N N
() (t,) - , >

T,rc')ng‘ khodang thoi gian \t = (t, ~ t;). d) bién thién cia van

tocla vy~ vy = v,+ vyl v

>
Ay
¢

W

.

.

->
=v;)

<
L

_— Lo W S ) -3 "
Vecto gia toc a = v Vay a cung phuong nguge chiéu véi
. At ,

. vecto van toc v. ¢ moi thoi diém.
DPap dn (E)
13E.

b
s

[

{+)

Y «

D
Vv -~
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14D.

15E.

16D.

17A.

Mot vat chuyén dong nhanh dan déu theo chiéu duong cia

i . -
truc (A). Lic t; vt ¢ M ¢6 van téc la v, , lic t, vat 6 N ¢é vén

- ‘ : "
téc 1a v, . Trong khodng thoi gian At = (t, — t;), van téc bién

- —
thién la (vy-v,).

— - - > o
Tacéd AV =(vy—vy)=vy+(-vq)

-> ->
o (=vy) Va (+)
() < > >

Wy

—

) . a —) AV N 3 Py ol ~ N ~
Vecto gia téc a = s cung chiéu véi chuyén dong va cing

cung phuong, cung chiéu véi vecto van tdc.

Trong chuyén dong tron déu v = oR
2 2052
Gia téc huéng tam a = . oR =0’R
R R
o F = ma = mo’R
Ap dung hé thifc v% - vf = 2a(xy — X;)
: 2 2 2 o2
Tacé a= -—2_"1 _20" -8 -4
2Axy — %) 262-10) g2
Véia = —wn;,l—.theo vy = v, + at;
g2 .

= v,=v;—at;=8-41=4

Dép 4n (E)

Dép 4n (D)

Pap 4n (E)

Dép 4n (D)

Ddp an (A)
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18A. Ta 4p dung hé thic : x = x, + V,t + %atz

Cho Xo = X1 — Vol — %at%

o x,=10-41- %4.12 = 4m
Dédp 4n (A)

19B. ‘sl=%a1t’f véi s =20m, a =042

et t = ,~2§—1-=\/2'—20—=105
\l a, 0,4

Vi max = aty= 0,4.10 = 4(?"‘1‘)
- ]

w
()

_ A Dép 4n (B)
'20'B‘. o} quang dudng 20m con Iai, thang mdy chuyén dong cham
dan déu vdi van toc dau la v, =4 E, v6i gia toc 12 ay. Sau thoi

. S

gian t,, thang mdy dén miéng giéng. Ta c6

, 1 7
Sg = vty ~ —agtg 1)
2
. vo =0 =v; — asty (2)
(2) cho . ay = MRS Sy = Vity — 1—11~t§ = vty — =Vt
‘ s ’ 2t
AN \1 -
(== Sy = —V;t.
2= 5 V1t
t, = z_sizflgzlgs,

K

Vi

Thaoi gian thang mdy di tir ddy dén miéng giéng la
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= tv] + t-_g = 205

21B. 0 giai doan chuyén dong cham dan déu, c6 :

So = Vitpg — —agt
2 1te ,222

V2=0=V1—agt2 <&

Tu (1) va (2) ¢6

v, 1 v} vi 1 v}
52=V1.‘——‘—‘32'—2= —_———_ .
a2 2 a2 32 2 az

2 2
o s=i_N1 M
a, 2ay, 2a,
v2 m
& ag= —- véi vi=4—  va
2s4 s
Taco ap= 20-04D
w
1 s 1 2
22C. si = —a;t] = =.0,4.20° = 80m
.2 2
vi=at; = 0,420 = 82
s

23B. Sy =vit, - -;—321:3 .

vy = V) — agty

Vaoluctathi vo=0 &

bép 4n (B)

(1

@)

8o = 20m

Dép 4n (B)

bap 4n (C)
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Dép 4n (B).

24E.  sy=wity’- %aztg VOl ap= 0,2}121- , vi= 2ty =40s
: . s s :

& sy =840 - %.0,2.1600 =320 - 160 = 160m
D¢ sdu cha giéng
S =81+ 5, =380+ 160 = 240m.

| Pdp én (E)
25D. Phuong tri11h,t611g quét cua chuyén doéng bién ddi déu 1a
X = X, + ‘}‘,t + %&11;2
' Tac6 " X,=0 va v,=-4
Pdp an (D)
26D. Van toc ciia chat diém c6 bidu thic '
vy = 4t -4
Khi vw=0 < 4t=4 hay t=1s.

Lic t = 2s, van téc cha vat triét tieu, toa dd cha chat diém la

X[\.1.= 2-4=-2
\eu 7Iay g?c toa do 9 0 (+)
la M, thi phuong (a) : Y
trinh chuyén dong M

cta chat diém la
X = 2t% - 4t + 2.
Dép 4n (D)

166



. 4 N 7/ N
27B. Tri s6 cua gia toc la a= - = iL )= 1,25(--—» )

Phuong trinh van téc v, =v, + at =5 + 1,25t.

Phuong trinh duimgv di x=5t+ ; 1.25.t2.
Ddp 4n (B) .

e .. 0-15 _ 15, m)
28D. Tri s6 cua gia toc e 9; n: |
. 26-15  11igs?)

\ ' 15
Phuong trinh vin téc vy = 15 - Ill) t véi0 st <11

| . 1(15) .
Phuong trinh dudng di x = 15t -~ 5 (» )t“
Dap dn 1)
29C. Géc toa do 1a vi tri roi cua vat tha nhat, thoi gian roi cua vat
aylat. '
Thoi. gian roi cta vat thi hai nho hon thoi giau roi cua vat tha
nhat 1a 1s < thoi gian roi cia vat tha hai 1a (¢ - 1).
Ta ¢6 phuong trinh roi cua vat tha nhat va vat thi hai la :

1 :
h] = §gt2

1 2 .
h,= gt~ 1)y + 15
2 Qg

Pap an (C)
30C. Khi 2 vat g cing do cao, 6 hy.=hy

1

N Cet? = Cgit - 17+ 15
‘ 2
1 . 1 . 1
o 2»gt3:2g(tf+1-Zt)+15=-§gtz=—g—gt+l,5
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<> gt=§+15

< 10t = 20

o t=2s.

| Pép 4n (C)

'31D. Vat thd hai rai véi van t6c ban dau vy, gia téc roi la g. Ta c6
‘ ;/2 =vVoe + gt - 1)
Goi t 1a thi gian roi cia vat thi nhat, thoi gian roi cia vat
thi hai 14 (t - 1). Ta ¢6 phuong trinh : ‘
hy = veslt ~ 1) + %g(t _ 1y

1 o, g :
hy =vgot ~vge + S gt =2 —
2 = Vo2 02 28'13 9 - gt

1
= (Vo2 + g) + (Vo2 — It + 58’02

& hy = (10 - V) + (Vop — 10)t + 5t2.
P4p 4n (D)

32A. Thoi gian 10i c@ia vt thi nhat 1 t, ¢6

1
h1=§8132
1 2
= 125 = =.10t
2
= t2=12?5=25 < t=5s

- Thoi gian roi cia vat thdhaila (5 - 1) =4s.
Pdp an (A)

38D. .. v,=gt=502
S
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Phuong trinh roi ctia vat thi hai 1a

h=vpt-1)+ %g(t - 1)2
. 1 \
< 125 - V02.4 + 5 10.4 .
o vy = 125-80 11’25(2')
- 4 S\ 8

Vat thi hai cham mit dat véi van toc la
Vo= Vo +gt—1)=11,25 + 104 = 51,25 = .
' S

- Pép an (D).

34E. Mbi vong quay ung véi 2n (rad)

50 vong tng v6i 2n50 = 100r (rad)

M@i giay chat diém quay f vong ung véi van téc géc la

® = 2nf = 100n(£§d—)
: s

Van toc dai cia chat diémla v=o0R= 1003.10(2}
_ S

V= 107{(2) .
S

-Bép 4n (E)

35B. Gia téc hudng tdm a = Y - R

R
a = (2nf)’R = 4n*f’R

2

a = 4. 12.2500.10 = 10°x® &2
. _ .S

Lay n*=10,c6 a= 1063’22 - 104(}%)
: , . .

D4p an (B) -
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36D.
Vén téc géc o = 2r _2n_ m (Egj

37D.

38C.

39E.

Kim gidy quay 1 vong hét 60s
Chuky T =60s

T 60 30\ s

Dép an (D)
Kim phiit quay 1 vong hét 60 pfuit hay 3600s
Chu ky quay cia kim phit 1a T = 3600s
v _2n_ 2n n (rad)

Van téc géc ciia kim phit 1a o = =
T 3600 1800

S

Déap 4n (D)

Thoi gian vat roi mét dau tién la
1 5 [ 2
1= gt = t=,--=0,447s.
28 V10

Sau 12s vat roi duge quang dudng 1a.
Ch=tgt?=110144 = 720m
. 2" 2

Théi gian vat roi doan 719m 1a t’, ta ¢6

1 .
719 = = gt’
5 gt

Thoi gian vat roi mét cusi cing la
At=t -t =12 - 11,991 = 0,009s.
Dép 4n (C)

2

Vat roi trdo cao h = ; gt~ = ;.10.16 = 80m.

‘Tamném xaciavatroila: x=vt =204 = SOm:

bdp.an (E)



40A. Thoi gian roicia honddla: t=

41B.

42C.

43C.

-8 g
.10

Hon d4 roi tit do cao 1a h = —gt? =%.10.36 - 180m.

DN |

Dép 4n (A)

Thoi gian vat roi tinh theo cong thic

h=lgt2 = t= 2}121/%4_5_’__35'
2 g 10

Van toéc dau cia vat 1a
x.=v(,t = v(,=%=&¥10Lgl—j.

bdp an (B)

Van téc cta vat theo phuong ndm ngangla v, =10 m
s

Van toc cia vat theo phuong thing ding lic vita cham mat dat
la: ' :

vi=gt=103=302.
) > S

Van tée ciia vat lic vita cham mat dat 1a :

v=Jv2+v? =102 +30% = 31,62?.

Pap an (C)
Chuyén dong ctia vat theo Y4
phuong thang ding -la
chuyén déng cham dan déu
véi van toc ban dau 13

Vv = ¥, Sina

v6i gia toe la g.
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44C.

172

Phuong trinh chuyén dong va phuong trinh van téc la
1 . l
Y= v()yt - _th (1)
- 2 ‘
v;t'= Voy.— gt ’ (2)
Lic vat dat dén d6 cao cuc dai thi van toc v, = 0, tir (2), ¢6

Voy _ Vo sina 104/3.43 -1 5s‘
g g 210

t =

 (Vay = Vosina = 10\/5.‘-2@ =15,
4 ) . ¥

D6 cao cuc dai vat dat dugce 1a

Vmax = 15:1,5 — %.10.1,52: 11,25m.

D4dp 4n (C)
> i L N —
C6 thé phén tich v, ra 2 thanh phéan la v, va v,
Ta cé Vox = Vo COSOL
_ Voy = Vo SINO
Theo phuong nim ngang thi chuyén déng cia vat la chuyén
dong thing déu véi van téc khong d6i la :

Vo = V, 080 = 10\/5.% -5/3 2
s

Phuong trinh chuyé'n dong la
X = Vot = 53t ‘ . (1)

Theo phuong thing ding thi éhuyén dong cha vat la chuyén
dong cham dan déu véi van téc ban dau la v,y = v, sina va véi
gia toc la y. Phuong trinh chuyén déng la

Y = Vost — %gt2 =15t -5t2 (2)

P4p 4n (C)



45C. Khi vat dat tdm ném xa nhét, c6 y = 0
' & 15t-5t'=0 o t=3s
7 Vay  Xmax = 5«/§.3 = 15«/5 m
' P4p 4n (C)
46D. Chuyén dong ciia vat theo phuong thing ding la chuyén dong

cham dan déu véi van téc ban dau la »

Voy = Vo cos% va v6i gia toc 1a g. Ta c6
phuong trinh vin téc theo phuong —> L v
2 . 5 : Voy 4

thang ding l1a Oy X

. I .
Vi = Voy — gt > >

: - t
Khi vat dat d9 cao cuc dai thi v, = 0. Vox
Ta c6 ‘

Ve —gt=0 = voyzgt=10.2=20?

voo Yoy _ 20 oo™
COS — S

N
,w‘f\ﬂ'

‘ ‘ Pép 4an (D)
47A. Phuong trinh chuyén dong cia vat theo phuong ngang la
) ’ X = v,cosat
Phuong trinh chuyén dong cta vat theo phuong thing ding la
y = v,sina t - %gtz.
‘ Pap 4n (A)
48A. Phuong trinh van toc cua vat theo phuong thang dung la

Vi=V, —gt VAl v, = v,sina

Luc vat ¢ do cao cuc dai, ¢c6 v =0
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< Voy = gt
& vesina=gt = sillo(:.g.t_zm_'l:l
v 0 2

Vay o= 30° '
' D4p 4n (A)

49B Vit chuyén déng theo phlm‘ng thdng dithg véi van téc ban dédu
la v, sina va véi gia téc 1a g. D6 1a chuyén déng cham dan déu
theo phuong trinh

: 1 2 . 1 2
= Voy.t — = = Vysina.t — —
y y 2gt : ) 2gt

Khi vat roi cham mat dat thiy = 0, ta ¢c6 v,.sina.t = —;—gt2

2v,sina  2.16v2.4/2

< o t= = - = 3,2s.
R

Dap an (B)

50D. Theo phuong théng ding, vat chuyén déng cham dan déu véi
van téc ban dau Voy = V,.sina va véi gia tdc 1a g.

- phuong tririh van tée 1a
V= v,.sina - gt )
Phuong trinh chuyén déng la

¥ = vo.sina.t — %gt2 (@2

Khi vat ¢ d6 cao cuc dai c6 v, = 0

It t= YoSIna = 1_6\/5'\2 = 1,6s
, g 2.10 ,

Do cao cyc dai vat dat du’dc la
Ymax = 16\/5 e "2* .10. 1, 6' = 12,8m

‘Dép 4an (D)



Chuong VII

DAO DONG DIEU HOA - CON LAC LO X0

. N
51E. Do tdc dung ciia P ma 1o xo k; gidn ra doan a;, 10 xo k, gidn
ra doan a, con hé 16 xo gian ra doan a.

Tacé a=a; +ay
P:S\k]al < a, = kr;l )
P
P—k« 9 2 = T
289 L= ay kQ
P =ka o  a= P
) k
’ P P P
< —_ = — + -
kK k;  k,
- 1 1. 1
k kl k2 o
>
k1k2 \ P
= k= ——2&_ (+)W¥
kl +k2

Pdp én (E)

52E. Cat 16 xo /, thanh 2 doan [, va [, r6i han lai véi nhau va treo
10 xo ¢ phuong thdng ding. M4c vao 1d xo vat m. O trang thai

can bang, doan I, gian ra a,, doan I, gian ra a, con hé 1o xo
.gian ra a. Ta cé ‘

P= k,a, (1)
P= kga-_g (2)
P =ka 3) -

U . a . a
Do gian cua 1 don vi dai lo xola —
. ‘0
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I
< ;kl lill ?ko la lo. = kil =kl, = k;, = k;lo
o %o 1
k!

=3 kllilfkoilo = kilp=kl, = ky=

-53E. Ta cé _
' P=Py+ Py

- .
Do téc dung cia P hé 1o xo gidn ra a, ¢6

P=ks

) -
Do t4ac dung cia P, 10 xo k, gidn ra a

Do téc dung cia 15; ,10 xo k, gidn ra a
Tacé Pr=ka

va P, = ka,

< ka=ka+koa

o k=k +k

bap an (E)

54D. Ta cé x = Asin(ot + )
v = Aocos(ot + ¢)
a=x" = -Ao’sin(ot + ¢)
Dap an (D)
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55E. Khi.con lic dao dong & phuong thang ding thi T = 2n /_gg:‘ :

Al, 1a do bién dang eda lo X0 khi con S ¢ trang thdi can
bing.

Trong moi trudng hopeé T = 21:\/%

DP4p 4n (E)
56E. Ly do cda con l4c c6 hé thic x = Asin(ot + @) h
o] vi tri bién con lic cé thé néng cuc dai va déng ning bing

khéng nén van téc v = 0.

P4p dn (E)

57E. G vi tri can bing thi van tdc-cuc dai, con gia toc triét tiéu. g
vi tri bién thi van toc triét tiéu con gia toc-cyc dai.

- P4p 4n (E)
58D. Cdc ménh dé A va B.
59E. i
60E. SR - iy
61E. o '
62E. Véi bién dd A, 6 E= %kAz

1

Véibien do A'=3A, ¢6 E'= 5k9A2

& E' =9E : Nang lugng dao dong ting 9 lan
Edmax = E
E'gmax = E _
<  dong nang cuc dai tang 9 lan
Tuong tyu ¢6 thé nang cyc dai ting 9 lan.
Pép 4n (E)

.4~_J“.-



0o m_( ot

1 12
o f= 2oL _——~\/’~ _-——
2z 2z 012 2n 1:
1 = '
T===—s
ST
DPép 4n (C)
64C. Klu he 6 trang thdi can béng, 1o xo gidn ra lé
_A!.,-24 22 = 2cm
—9 ‘
o 7 =271_£’-='2'R 2',10 =2n 2 _
) : 4 Y 10 1600
_&ﬁg[%:_@s
103¥30 5 =x 5
1 5
f = —=—H
T 2 z
Pédp 4n-(B)
2n 2z 10n 10 rad
65B =228 T 90,22 — 1045 T2
TTTRT R 2 J_(s)
=

o= = = k= mo? = 0,12.5.100 = 60N.

: ) Dap an (B)
. 86E. Céc ménh dé A, B, €, D déu dung.
Ta ¢6 khi con 14c dao dong thi  x,,, = A .
' < Fax=kA
G vi tri bién, con lic c6 do bién dang cuc dai 1a Al = A
‘ <> Cha = kA

< 'Fmax = Fmax
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L 2n ‘ Al 141072 4
67B.Taco o= - véi T=2n{g° = 2410,/= = s

Pédp an (B)
68B. Khi nang vat tir vi tri cin bing doan 4cm thi ly dd cia vét 1a
4cm = x, 10 %0 ¢6 thé ning 14

E, = 1yx? =1 100.16.10 = 8.1024.
2 2
Dap 4n (B)
69E. Liuct =0, X = 4sin(%) = 2em
Lict = 1 s, X= 4sin(20n 1 +2] = —2em
20 20 6
Lict =0, v = wAcosp = 20n.4 -\[g = 40n\/§(Ej .
: s
" C4 3 ménh dé déu sai.
Pép 4n (E)

70A. Khi con lic 1o xo & trang théi can bing thi 10
xo gidn ra doan Al,, & 150 xo xudt hién luc
cang 80 , ta c6

P=C, < mg=kAL
Al, = —m—g=g2'—19=1m=5cm.
k 40 40
D¢ dai ciia 10 xo khi vét & vi tri can bing la
[=30+5=35cm
Bién d6 dao.dongla A =lImax - ([, + Al,)
A =45 - 35 = 10cem.

Dip 4n (A)
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71C. K.h1 hé d trang thdi can béng, 16 xo gidn ra doan Al,, ta ¢6
mg _ 0,2. 0,210 2 - 200 :
— —m=—em

k 40 40 40

Al, = 5em

Al(, =

D$ dai cua 1o xo khi vat & traﬁg thdi can bing la
. +Al, =30 + 5 = 35cm
Khi 1d x0 ¢6 do dai tu nhién thi ly do cha vat n
x=1,~1=30-235=—5cm
v : DPép an (C)
72C. Goi cd ning ctia’con lic dao dong diéu hoa 1 E, c6
E = E + Eq = 2E,

= lkA2_2.lkx2
27 T3
2
& x=+ —A—-—.—i:é-—-—lﬁ=t2\/§cm
2 2 2 T
Pép 4n (C)
73A. E = %Ed, o Eq=3E,
E=Et‘+ EdA='Et+3E|_=4Et‘
o irazogliye
2 2
2
< x2=A— = x=i~é=t6cm
4 2 |
Dép 4n (A)
74C. E= 1ka? =Ly
: 2 2
T:gzt < ():2—1T 2n_2ﬂ(ra_c1]
) T 1 S
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-2
I_Z_E _ 2.20.10° 5 10-2
27( 08

10
A= (10" =-——cm= 25~s/§cm
2V2 2.2 ‘
Pép 4n (C)
75C. E, = 2E4 '
E= Ec + Ed = 3Ed
< E=3 lmv§ = V= 2B
2 3m
-3
oo [22010° oo o 186
: 3.0,8 10
Vo = 16,6 22
s
P4p 4n(C)
76D. Phuong trinh cia van toc la v = 16ncosdnt
Chu k¥ ctia dao dongla T = 2n _2n ls.
o 4n 2

Ta ¢6 Vipax = 167

Khi v= —;-vmax = 8n, ta ¢6 phuong trinh

8n = 16mcos4nt = lﬁcosz?nt.
2n 8n 1
= CoS —t=—=—
T i6n 2
n o T
9 —+k.2n = t=t; =—+kT
- U 3 6
T 5n 5T

—+k2r o t=ty =—+kT
3 .6

D4p 4n' (D)
i

I
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77E. Phuong trinh clia van téc 1a v = 16rcosdnt
Chu ky caa dao dong la - T= 2—n=2—n=\ls.
: o  4n 2
Vat chuyén dong theo chidu 4m ciia truc toa d§, c6

v
Vv = - _mnax

= -8n

o -8n = 16ncos ?I‘—nt

2n 1
= coOs —t=-—
T 2 _
| ko o t=LikT
2n 3 3
= —t =
T 4n 2T

—+k2r o t=2" 4 kT
3 3

P4p 4n (E)
78A. Khi hé¢ théng ¢ trang thdi can bing, 15 xo gian ra la

M- ME_O210_ 2 200

k 40 40 40
Al, = 5em. '

Kéo vat tu vi tri can bing hudng xuéng doan 5cm, ta da
truyén cho vat nang lugng bing the ning cta 1o xo

'E=%kx2' . V6i - x =5em

Talaic6 E = %kﬁ o  A=x=5cm.

Vét dao dong véi bién d6 la 5cm.
J hai vi tr{ bién B va C, luc phuc héi ¢6 cing cuong do 1a
 F=kA=40510"%=2N..
-~ Fy=Fc=2N.
| Dép 4n (A)
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79D.

80E.

81D.

Khi hé thong & trang théi can bing, 1d xo gidn ra doan
mg 0210 _ 2
=-—m

°T x40 40

Kéo vat huéng xuong 5cm ti¥ vi tri can bing rdi huény nhe cho
vat dao dong - lic dy vat c6 li 4o x = Sem - ta da truyén cho.
hé ning lugng

E=E; = l kx? (1)
. 2 ) i
Goi A la bién d6 dao déng, ta c6
E-= %kAz @

T (1) va (2) c6 A = Scm.
Khi vat & vi tri bién B (phia duéi vi tri can bing), 10 xo da
gian ra doan

Alpax = Al + A = 10cm.
Luc dan héi xuét hién khi vat ¢ B c6 gig tri cyc dai :

T = KeAlay = 40,10.307% = 4N

Khi vat & vi tri b;en C (phia trén vi tri can bang), 1o xo khong
bién dang. lyc dan hdi ¢ C cé gia tri bang 0, vay

‘Z:nin = 0.

, Pap 4n (D)

Khi con l4c 1o xo dao dong, ta ching minh duge ring chu ky
ciia dao dong xdc dinh theo hé thic

I

T=2r" o T=T=T

Pap an (E)
Kéo vat tif vi tri can bang huéng xudng doan a, vat c6 ly do

x = a, roi budng nhe cho vat dac déng. Ta da truven cho vat
1, 9

‘ning lugng E; = 5 ka”

el

183




il smrugé,n cho vat la 5 ka + ; mv;

R
[0

Ta da cs E,:lkA% o A=a

Khi vat & ly dp x, lau nhin du’dc van téc v,, thl ning lugng ta
2

Fel: ¥ FUTE R

o Ey= lka2+lmvf'
: 2 2

‘Eg = %ka2 +%mvf '

o Ex=E; o Ay=Ays A
' ' Pép 4n (D)

82E. Chu ky dao déng cia con 14c Id xo théa man hé thie

184

T= 2n\/% s T,=T,

Nang con 14c 1én doan a, roi truyen cho né van toc Vo, con ldc
nhén dugc ning htdng

E = —ka +%mv§<

2
(du van téc v, huéng lén hay huéng xuéng).

Kéo con 1dc xudng doan a, rdi truyén cho né van téc v,, con ldc

nhén duge nidng luang

1
E, = —2—ka +~2-mv§

(du v_; huéng 1én hay hudng xudng)

1 2
E2= EkAz = A] =Az

DPép 4n (E)



- ' B 4 ~
83D. Do tac dung cia P ma 2 16 xo cing gian ra doan Al,, roi hé
théng & trang théi can bing. O cédc 1o xo xudt hién luc cing

a; va _ﬁ; Ta ¢6 ‘
PA= '2?01 + 'ng = (kl + kg)Alo (1)

Goi k 14 dd ciing cia hé 10 xo, ¢6

P = k.Al (2)
<o k=k +ky . - (3)
2
Tacc’JT=21t\/E = k=47tm
k T2
4n®m  4n’m  4n’m
@)= Y 2
T T T;
1 1 1 T2+T?
= — s —— ¢ — = —
™ T T TET:
= T= N, _ 1216 0,96s.

S T2 122 4160

P4p 4n (D)

. —
84A. Khi 2 10 xo mic ndi tiép, do tdc dung cha P ma 1d xo k; gidn
ra doan Al;, 10 xo k gidn ra doan Al,, hé 16 xo gian ra

Al =Aly + Al,, . Tacé

P = kl.All‘ <= All = 3
. kl
P= kz.Alg = Al2 = 3
k2
P= kg.Al;; = Al = E
k
2 2
T=27t\/E. = T2=4nm = l= T
k k k  4n’m




A=Al + AL, o §=

o

T2 T T
P R S
47°m 4rn“m 4nm

o T=TF+T? =12 +16% = 2.

. P4p 4n (A)
85B. Khi 2 Id xo mic song song, goi dd cing cta hé 1a k', thi k' = 2k.
P=kal+kal, :
P=k'Al,
2 2
K 41°m a k= 41:_ m
Tl,2 T2
: 2
o _L = 3_ = T'2 = .’P_
T!Z T2 )
= T= z
2
. N 7 e . . 1 2
Khi 2 10 xo mac noi tiép c6 — = —
] k" k
. "2 2
—1,—,= T, va g=—g—£— o T=27?
k" 4n’m k  42°m
T = TV2
v T,
T
V2
Dédp 4n (B)
86D. Khi hé gom 2 15 xo méc song song c6
k' = k] + k2' véi T = %TES
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<

P k1+'k2=9m‘=18 .
1 1 k;+ky

Khi 2 1> xo0 mic ndi tiép cé ki = E:+I<;— Kk,

" k1k2 Y ] m B
= ™= /—— = V2
= k K, + K, va 2n o "

2 2
s T?= EETIE = 2= Am m k" = 2m
k k
- Kk o
k; +k,
hay kjks; =2m(k; + ko) =4.18 =72 (2)
Ap dung dinh ly Viet, ¢6
KX-18k+72=0 < k= _E
12N
Vﬁy k] = 12N va kz = 6N
' ' P4p 4n (D)
87E. Bién do dao dong A = 3v/2cm
Chuky daodéng T = 2n véi =10z
)
o T=2% _o9s
; 10n
Pha cua dao dong la (IOﬂt + 3)
Ba ménh dé déu sai.
Pdp dn (E)
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88A. Lic t; = 0,1s, thi »
: , s A e e n 4
Pha cla dao dong c6 tri sé la (1011:.0,1 + 5) = 3 .

Lydoxcogiatrila x= 3\/§>sin(4§J -3/3 - g v

X = —4,5Cﬁlf
Ddp 4n (A)
89D. Phuong trinh ctia vén téc

V= 3011«/5 cos(lOnt + g-)

Lic t; = Ls,cé:
. 60 :

1 =
= 30nv2 10m. — + —
vy 2 cos( n 50 + 3)

Vy = 30m/§ cos I + gy 30m/§ cos I
6 3 2
{4 ‘ Vg = 0
Phuong trinh gia téc la

a= —300n22 sin(lOnt + g)

Lic to = —l—s, c6 :
60

az = - 300n 2 sin(lOn '616 + g] -

a,’= — 300722 sin %

a, = — 300m2 V2 ~ -3000+2 %
N ¢ S

D4p an (D)
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90A. O vi tri can bing 1d xo gian ra doan
CO = 12cm. Khi nang vat dén M ma
OM = 2cm thi 15 xo con gidn doan
CM =12 - 2 = 10cm.

G M luc dan héi tac dung vao vat 1a — o
T =kCM = 2N ol £ |u
N -2 =——0§_2o—1\1‘. v
1010 5 m = m , 0
Pap 4dn (A) 3

V(+)

91B. Khi con l4c 1o xo treo ¢ phuong thdng ding & trang thai can
bing, ta c6
> 2 -
P+ =0 (1)
- Chiéu phuong trinh (1) trén truc toa do, c6
' P-C,=0 & P=C,
< mg = kAl
m _ Al
k g

chu k¥ dao dong cia con lic la

T=2n ™ —ov AL
k g
T = 62892 _ 068
V 10 :

92B. Khi hé ¢ trang thdi can bing, goi do gian cda 1o xo 1a AL, c6

Al = P_mg 0510 im_ 10cm.
k k 50 50

P4p 4n (B)
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E—.—kA2

’ [2E _ J2401o*3 8010‘4
= A= .

A= 16.10"4 =4.10%m=4cm

' Dép 4n (B)

98D. Ox,=0,c6 Eynu = 40.103J
O x, = 2em, c6 - 1=m,/A2—xf
o= J— 50 10ﬂ
E:lkA2 = A=‘2_—E=4cm ’
2 Vi -
= 10442 - 22 =10V16 -4 = 1012 em
Eq = 5 mvi = 205010412.102) - 2.05.100.12.10*
Esy = 3.1072J

. Dép 4n (D)
94E. Luc phuc hdi ¢6 cudng d6 F = kx
G vi tri can biingthi x=0 < =

33
& vi tri bién ¢6 JZE /24010 =410%m

o F=50410" =2N
Dép 4n (E)
~02Asin(ot + ¢)

95A. a= t =
B —J2sin| = - =
, fsm[z 2)
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Ta ¢ w:% va  cos’A = V2
& iA:ﬁ = A= 42
t =n
= 442 sin) LT
o x \/_sm(z 2)

~ Khi vat ¢ ly 46 x = 4em, ta c6

(t m [t )y 4 2
4=42sin[L-F) of LT 4 V2
\/—sm(z 2] o sm(2 2) i 2
: (t n) n ty, ®m m 3n
< —_———_— = — <> —_—= e — =
2 2 4 2 4. 2 4
> t= T
(t n) 3n te 3n m Br;
—_—— = = —_— =t — = —
2- 2 4 2 4 2 4
10
= t2_=Tn() » |
Pdp 4n (A)
96A. Khix = 2V2, c6
.(t = ' t n 1
2v2 = 442sin| — - = in - - — ==
/3 fsm(2 2) o suyl(z 2] !

1 t =n
v = BAcos(ot + @) = — 4\/5 cos| ~ - =
=3 s( 2 2 j

cos(——lchosE=ﬁ con cos5—n<0
2 6 2 6
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t=4—ns tht v>0.

Chon nghiém 3
. . D4p 4n (A)

97C. Pha ciia dao dong 1a (% - 5) |

Ménh dé C sai. 7
"DPép 4n (C)

X= Asiﬁ(wt +.¢)

~ 98D.
'A =4cm = 4107%m
T=-1s o w=2£=.2_n_=20n£§j, =T
10 T 1 s 3
10

99A. C6 A=4dem, T= ——s = 0)=2£=2"10=20(£aﬁ),
| 10 T 1 s

_T[

0=3

isa o X = 4 sin| 2011'—1—+E =4si‘n(n+£)
S 60 " 3 (373

]
| 2t _, V3 5 Bem

‘X1 = 4 six ~—3—=47

(201: 1 + 32y sin(—z—T£ + E) = 4sinn
3 3 3

t, =

1 , .
ty= —s,c6 Xp = 4sin

0

Xg = 0.
Pap a’m (A)
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J0OE. T=-Ls o 0= 2 _
0 T

- N}
O!"‘I:
i}

[N)

. D
a
TN

‘ ~
n |®
o
~—

Pha ciia dao dong bang (ot + @) = (201rt + g)

x = 4107 sin(20nt %) (m)

Ca A, B, C déu sai.
Dép 4n (E)
101D.Chu ky dao dong cta con 14c 10 xo x4c dinh theo hé thic

T= 21t\/—-nl
‘ k
o Néu T=2s thi T =2s.

DP4p 4n (D)

102C.Khi con ldc 1o xo &ao déng ¢ phuong thdng dimg, ldc hé &
trang théi can bang, c6 ' '

P=kaAl, < kA,=mg o % =

Pt T:Zﬂ-Ahv
“g

Al, = 4cm

& D6 daitunhién cialdoxola I, =44~ 4 = 40cm.
‘ Dap 4n (C)

103B. T=09= 27:\/%
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T' = 0,8s
Dép 4n (B)
104B. v = 122 ncos (127tt + g) _
a=v =-12° nsin(127rt + %)
B sai.
o Dép 4n (B)
105C.Chu ky dao dong T = g =1,2s.
. 2n  2n e
Tﬁn 0 6 = —_— = = _ d/
B TRy AL
bdp 4n (C)

106E.C6 A = 1—22—=6cm
FT=A‘§=1,23 & e=L_4m_ T h]
5 :

t=b x=O=Asin(p,sin(p=0o‘(p:Oho{iccp»:n‘
o —Ev%—mA=(oAcos<p,cosq)=—1©(p=n
Chon ¢ =7, 6 : ’
s
X = 6sin| —t + 7.{(cm).
0,6 _ '

, - Pép 4n ()
' : 12 *
-107D.C6 A= o = 6cm

el
1l
l:“.’
[:
R
5

T = ﬁ.: 1,2s o o=
5

N
[
o
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t_0_|—>x-}-—O=Asin(p,sin‘(p=0<:>cp=0hoz“_m(p=n
- Ly v=0A=0Acosg,cos¢=1=¢=0

’ n
Ch =0,c6x = 6sin| —t
on @ 6 x i (06 )

b

P4p 4n (D)
108A. Vmax = OA
Apax = oA
= }—2— = 6¢cm, =—-=12s
2
S o= 2n_ s
T 12 06
T cm
= — 6 =101 =101
v 06 T \/— .
n? 60 500 (cm
A = —— b= —— = | —
0,3 0,36 3 \s?
* Péap 4n (A)

109C.Trong 1 chu k¥ vat di chuyén duge la %9 = 16cm

& A= lﬁ = 4cm

4.

Viax = OA = 4042

= 119_\/_5_ = 40\/5 10\/2— cm
A

2n 2n 27 2\/§1t nﬁ

w= — < = (S)
T o 1042 20 10

bép 4n (C)
110B.Quéang dudng vat di chuyén duge trong 1 chu ky la - -

80 =16cm <« Biéendd A= % = 4cm
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40

Vo = 0A = 40V2 o o= ~Q=10\/§

4

6lydéx= 2~/§cm,tacé

111E.

112D.

196

v=ovAZ - x2 =10v2V16 -8 = 1042 22 = 40
. S
a=o’x = (10v2)*2V2 = 2.100.2J2 = 4002 T2
S

P4p 4n (B)

A= §=4cm
4

4

Viax = OA = 4042 S 0= i(d_j— =10v2

t=0 = ‘x=4 = Asing
= sinp=1,¢= ~
P » @ 2
& X =4sin (10\/51; + gj(cm)

Ddp 4n (E)

A= -]£=4cm
4

Vmax = 0A = 4042 & o= @gzloﬁ(_@)
- s

t=0,x=-4=Asing < sin(p=—_£=—1

X = 4sin (10\/— - g) (cm)

bép 4n (D)



113D.Bién d6 A = 44/2cm

Chu ky - ;1_& s
27t - 2 - /— (rad)
T ;;l__ s
442
A )dcm)
4\15 Vs
: .
o\sv2 / S
0 1 1 1 t(s)
16\2 L/ a2
___________ |

Lict=0, x=0.=Asin¢g

Lic t = g,X= 4~/§=4\/§sin[8‘/§n+¢)

16v2
n » b T
i — =1 — = — Va =0
sm(2+(p) = (2+(p) 2 ay ¢ o
, Dép 4n (D)
114C. A=4V2Z, T= ‘s wzgizgﬁn(&d)
' - 4}/5 T s
1~
Lict = 5, X= 4.2
16v2 :
8v2n
o «/— 4\/§sm +
[15& ?
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o, sin(£+(p)=1 o 7£+‘ =2 ;0
T 2 2 (‘p 2’ ¢ =

X = 4\/5 sin(&/int) (cm)
' Dép 4n (C)

115D. A= 4/2cm

=is o (rad)
42
= ——= = x_4\/§sm—
16v2 ( 6v2 ]
’ n C(n o .
8sinf — =1 - — =, Viay ¢ =0
@‘ sm(2+(p) = '(2“") 5 y ¢

& x= 442 sin(@2t)

Khi x =4 = 442sin@8y2rt) thi -
1 V2

. 4
sin(8Vant) = — = — = X2
. , 42 2 2
1
8«/§nt =T o t1 = ——=s
, 4 "7 3202

8«/§7tt = — o tg= ——8§
R ? 32\5
‘ Dip 4n (D)

116E. Bién do’ cda dao dong téng hgp phu thudce vao d léch pha cia
cdc dao dong thanh phén (¢; — ¢2) = Ag. :
Khi d¢ léch pha clia 2 dao dong thanh phan bing s6 1& = thi
bién dé ctia dao déng téng hop c6 gi4 tri nhé nhat :

Ap=2k +1)n
‘ Pép 4n (E)

-

117D.Goi do léch pha giita 2 dao dong thanh phan 12 A@ = @2 — ¢;.
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Khi d¢ léch pha giita 2 dao dong thanh phén la s8 chin = thi -
bién d% ctia dao dong téng hap cé gi4 tri cuc dai

Ap =k.2n .
P4p 4an (D)
118A.Ta téng hop 2 dao A, .
dong diéu hoda clung
phuong cung tén
" nhd phuong phép A
~vectd quay Frexnen,
¢6 hinh vé.
Ap dung dinh ly
ham s6. cosin vao
tam gidc ¢6.3 canh : -
- —— 0 , (A)
1a cdc vectd A,,A,
va X, e : _
A% = Af + A% — 2A;A; cosa
= A% + A% +..2A1A2 COS((P2 - (Pl)
vi a bu véi (¢ — 91)
: , DPdp 4n (A)
119A.Chiéu cdc vecto trén truc tung cé
Asing = A, sing; + Ay sing,
Chiéu cédc vecto trén truc hoanh cé
Acos® = Aj cos@; + Ay cosQ, '
o tgo= Asing _ A, sing; + A, sin @,
Acoso A;cos@, + Ay cos@q
‘ Dép 4n (A)

120D.Ap dung phuong phdp vectd quay cta Frexnen d& téng hop 2
dao dong cung phuong ciing tan sé, ta ¢6 :

199




Bién dé cia dao dong téng hop la :
AZ= AZ + A2 + 2A,A;cos(9z — ¢1)

2
2_(3),[¥B) .53 3,4"
’A_(z) +[2 +22.20052 0

A= 2+§+0_£2____3
4 4 4
& Acxs \/gcm

Pha ban ddu cia dao dong téng hop x4c dinh theo

_ A;sing;+Agsin 0y

tego =
ge A, cos@; + A, cos @,
§sin0+£sinE ﬁ
g0 = 25 _ 3 V32 1
3 \/g s 3 2 3 ,[5
—¢c0s0 + —cos — .
2 2 2 2
o ¢=* |
=5 .,
P4p 4n (D)

121C.Téng hop 2 dao dong diéu hoa cing phuong ciing tdn s& bing
phuong phdp vecto quay ciia Frexnen, ta cé '

AZ = A% + A% + 2A1A2 COS((Pz - (Pl)

A’=3+3+ 2\/5\/—3-005(@——1)

6 6
2 o ' on ’
A=3+3+2.3.cos—3— =3

A= \/§‘cm

_ A;sing, + Ay sing
A, cos@, + A, cosQy -

tgo
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Pép 4n (C)

122E.Téng hop 2 dao déng diéu hoa theo phuong phép vecto quay

cd
A% = A% + A% + 2A,A, cos(@2 — ¢1)

T

2

“cos(pz — @) = cos— =0

o A= \/Af +A2
123D.Goi bién do cia dao dong tdng hop 1a A* , €6
A* = AT + A3 + 2A1A, cos%
A% = A? + 4A% + 2A.2A.% = 7A?

A* = AT

Pép 4n (E)

P4p 4n (D)

124A.Khi 2 dao dong thanh phén c6 d¢ léch pha bing s6 chén = thi
bién d6 ciia dao dong tdng hop c6 gid tri cyc dai 1a (A, + Ay).

Ta cé -
A=A1+A2

Dép 4n (A)

125C.Khi 2 dao déng thanh phédn c¢6 do léch pha bing s6 1& =,
Af = (2k + 1)n thi chiing dao dong nguge pha nhau, ta c6

201




A= A? + AZ + 2A,A; ccs(g —.91)
= A} +AZ + 2A,A; cos[(2k + 1)n]
A?= A? + A2 Z2A/A,
. DPédp 4n (C)
126D.Phuong trinh t8ng quét cia cdc dao dong diéu hoa 1a
' x = Asin(ot + @)
Tu’ dé thi, ta c6 :
+ Lict=0, % =0=Asing; = sin(p1=0 va ¢ = 0.
"+ Ldct=0, x,=2=A;sing,, Vi bién 46 cia dao dong

A; = 2 nén sin(p2=§=1 & _simpj:l thi (pg:%.

Vay x; sém pha g véi x;

Péap 4n (D)
127E.Tu d6 thi, thdy chu ky dao dong cta x, 1a T, = 2,4s -
nén m—_z_n_—_z.i—.i[!a_d)
T, 24 120 s
Bién d¢ dao dong cta x; = 3cm
Pha ban d4u ca x; la ¢; = 0
Ta ¢6 : x; = 3sin| L (cm)
1,2
~ Dép 4n (E)
128E.Tu d6 thi, thay bién d$ dao déng cia x, la t; = 2cm.
chu ky dao dong cta x5 1a T, = 2,4s
' N 2n 2 @ (rad
S tan sd géc = —=—=—|—=1"
Wwra R sogee ;=04 1,2( s J
” i 2z y . - 2
Lict=0,c6 x;=2=tysing, 2= sing, = o
2
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sing =1 <  @p=

NSER

n T
Vi =2sin| —t+ —~
ay Xs v sm(l,2 + 2)(cm)

DPdp 4n (E)

129C.Phuong trinh téng quét cia dao dong diéu hoa la
x = Asin(ot + @)

X; =2=4sing, ©sing; = —%,cpl = % (Biéndocha x;la A, =4cm)

Lict = 0_{:: .
' X, =3 =3sing; & singy =19, = —;— (Biéndocla x, 1a A, = 3cm)

A T Omy WL
Viay les('fm pha (5 - 5) =3 voi X;.

Pép 4n (C)
130D.Tix db thi, thy chu ky dao dong ciia x, la Ty = 3,6s
2n w (rad)
nén 1= — = —_—
T, 18\ s
Bién do dao dong cud x, lat; = 4cm
2 2 1

Lict=0,e6 2=A, sin =  sing; =
| 7 91 <P1_ A, 4 2

s
- 0 = —6—

y

Ta c6 : X; = 4sin l1;.+.£-(cm)
. 18 6
_ " Pép an (D)
131D.Tir d6 thi thay lic t = 0 thi x, = 3, dao dong cia x; 1a A, = 3.

& 3 = 3singy, vay © singy =1 R C@g = g

Chu ky dao dong cta x; 1a Ty = 3,6s
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‘ A s 2n  2n n (rad)
< tansdé géccha Xz 1a = — =
T, 36 18

. [ =
. Vay X = 3sxn(§t+5 (cm)-

132E.Khi x, = 0, ta c6 phuong trinh
n

t+— ='VO
6

£

X; = 4sin| T
1,8

ey sin 7tt+E =0
1,8 6

1,8 6
6 n r=1t'-£=5—7r — t = 1,5s:
1.8 6 6 ‘
o Khik=2¢6|~t+2|=2n
, 1,8 6
=N —T—r—t=21’t,—£=}H = t = 3,3s.
1,8 6 6 : ‘

_ bép 4n (E)
133E.Khi x; = 0, ta c6 phuong trinh '

3sin~Lt+E =0 -
1,8 2

o [Zt+Xl-k2r véi k=1va k=2
: 18 2

e Khik=106|t+%|l=n = _T
. \18 _ 2

4
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e Khik=2cé T+l = 7—1t—t=§3E
18 2 , 18 2

=3 t=2,7s.

D4p 4n (E)
184C.N#ng lugng dao déng cda con lic 15 xo la

E= %kA2=Et+Ed‘

Khivatcoly dolax = %é,thilbxo ¢6 thé ning la .

E, = lkx2=-1-kiA2=£E
: 2 2 9 9
< Pong ning cua vat la
E,~E-E -E- fE-=2E.
9 9
P4p 4n (C)
135C.Theo dinh luit bdo toan nang luong, ta cé
. E—-Et +Ed - 3 5
3 ]»———) E=E + -E, =—E;
Eq =SBy
2 .
P lkA2_§,l 2
-2 2 2
., 2A?
Lamnd X" =
-5
o  x=z*A 0,4=i2‘§—=iA‘/1—0
V10 5
Ddp 4n (C)

136E.Liic dau chat diém & vi tri M, ing v6i toa do goc la ¢ = %.
Cho chat diém quay tron déu theo chiéu mai tén véi van tdc
géc o, lic t vat quay duge géc a = wt.

205




Hinh chiéu ca chat diém trén (A) ¢6 toa db 1a
OK = x = Asin(ot + ¢)

Vay hinh chiu vubng géc cia T :
chat diém M trén (A) thuc hién MN
1 dao déng diéu hoa véi K
A = 12cm, o xt La Mo
¢ 5
© = Onf = 9, 00 _ 4n(rad 0
90 3 s
va ¢@= 2 |
6 .
4n (8)
o  x=12sin] ¢+ 2 (cm)
3 6
‘ Pép 4n (E)
137D.Ch4t diém di chuyén tit O dén B mat 0,6s. Vay chu ky dao

dong 1a
T=0,64=24s

Tan s6 géc la o = 2r_2n = (rad . Bién do dao dong 1a
i . T 24 1,2

. OB= %BB' = 6em.

Gi4 tri van toc cue dai 1a v, = 0A = —— 6~ 1,57 22
. S

Van t6c cla vat 6 M 1a
vy = 0 VA2 - x> 62 -32 13,6 &2
S

Pdp dn (D)

138C.Chon géc toa do la O, chon géc thO’l gian la vat qua O theo
chleu duong, ta c6
t<0 [:x 0= Asing = sin¢ = 0. Vay ¢ = 0 ho#c n
' v=0A=0Acosp=>cos¢=10=0
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Dép an (C)
139C.Chu ky dao dong cda con léc 16 x0 dao dong theo phuong
* thing xdc dinh theo hé thic

) -2
o on Mo _ o (6107 _2n [6

g 10 EE

J6 J6 Us
» D4p 4n (C)
140E.Bién d6 dao dong la A = 4cm, chu ky dao dong la
. ~ ,
T = o |Yo L9 6107 21 = V6 rad)
' g 10 . 10=n 5 ]
Tanségocla
w_ZE_Z_ﬂ_m[radj
T e s
5
Ta tinh o, cé :
¢ = x=0=Asing=>sing=0.¢9=0hosicn
—O_Ev=—wA=mAcoscp:>coscp=—1,(p=n
Chon ¢ == 7
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' Ta c6 phuong trinh dao dgng ciia vat 1a

X = 4sin (l\%{t +‘ n) (F:m)

Pép 4n (E)

o

141E.Bién do dao déngla A = 4cm, chu ky dao dong1a T = 2n ‘[ A;

T=2 - = —
“N10 5
Tan s6 gécla o = _25_:2_7!:1_()_1:_(@2)
5

Tinh ¢, ta c6
t=0 [:x=0=Asingp:>sin<p=0thi(p=0hoacn
- vj—-ooA=a)A‘c<)_S(p:>cqs<p:1,(p=0
i = 4sin (E)ﬂ t) (cm)
N
| Dép 4n (E)
142C.Khi vat ¢ B', ly do cia vat 1a
x = —4cm, luc phuc héi F'g = —kx
& Fp= 4k10°N
_F?; cuing chiéu truc toa dd.
'Lb xo gidn ra doan
_Al'=6—4=2cm.
S& do cta luc dan hoi la
T'p=kal' = k210N

'—a? ngugc chiéu truc toa dd. 7
Pé4p 4n (C) (+V¥




143A.Khi vat & vi tri b1en B, ly d% cta vat la X = 4cm lue phuc héi

FB ngugc chiéu truc toa do va c6 tr1 56 la '
F= 4k102N .
Loxoglanradoan Al—Al +A= 6+4— 100m
Lu‘c dan héi Z% ngugc chiéu truc toa do, va c6 tri s& 1a
: T = 10k.102N

Dédp4n (A)

144E.Goi O 1a vi trf can béng, kéo vat tir O hu’dng xuong (theo chiéu
du’dng cia truc toa do), rdi budng nhe - ldc 4y vat c6 ly do
" 'x = 4cm va c6 van téc biing khéng.

' x-4 Asm(p,sm(p-i>0 : '
'-t=o{ AL
v=0=0Acosg,cos¢p=0,¢9 = +§_ ,

. 2 -
o= ‘/E _ (30 _ 10(&(1]_
m 0,3 s.
- Phuong trinh dao dong ciia con 14c 1d xo 1a

X = 4sin(10t + g}(cm)

Dép 4n (E)

‘i. ) - : - 7z A
145A.Khi vat nhén duge van téc v, huéng xudng, thi vat bit dau
dao dong, lic ay (t = 0) n6 c6 ly do x = 0 va van téc v, la g1a
tri cuc dai cta van téc. Ta cé

X=0=Asing,sing=0< ¢g=0hoticp=1n
o T

v—SO—E—mAcosq),cosq)—ég

_ s oA
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50 5
< = ——=—,
10 A
o eos2q>+sm2'<p=g;- o A=5em

V&y ¢OBQ = -g— =1 Y O.

%ng trinh dao dong clia con lde 1o xo 12

£= &h{ 10t) (cm)

0

~L )

Bép 4n (A)

146B.Ti vi tri can bling 0, vﬁtnhéndm:cvantécv huéng len thi
v&tbﬁtdﬁud&odﬁng,lueay(t- )vﬁtco}ydox—omcé
vént&eﬁédmv,—.’io-— Ta ¢6

210

o= ,£= _3_0__10£2£
‘m 0,3 s

sin’p + cos’p =1 o

"= A=bcm

CCosQ = ‘——:— =-1 &

Véy ; x=5sin(10t + ©) (cm)

oA

: | 0__Ex 0=Asing,sing=0&0¢= Ohotcgp=n
£ 6t “
v——50 mAcesq:,cosq;-—s—

Pép 4n (B)



147B.Liic t = 0, vat bt ddu dao dong, hic 4y vat c6 i 46 x = —4em
va 6 van t6c 40 22 huéng len. Vay : .
s

» X=-4=Asing=>sing=~-—<0-
t=0"[ A4G
v =-40 = u)Acosq>=>coscp-—:—-—

oA

3n
S e= - —;— va o
A= _43 = —j_ =4/2cm 0]
si—n(— ——E) " _2
4 2 Vi+) -
Ta ¢6 phuong trinh x = '4\/5, sin(lOt - %‘]
P4p an (B)

148€.Theo c4ch chon goc toa d9 va gdc thi gian cha dé bai, c6
x=0=Asing,sing=0,0=0hosicg=n

t= v
B—Ev=wA=mAcoscpc>cos<p=(—D~é=1,(p=0
: 0A

Chuky T=64=24s o o=22-2 1[5@).
T 24 12\ s
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' Bién 46 dao déng A =12—2i = 12cm.
Phuong trinh dao dong cta vatla x = 12sin (11[—2 tj(cm)

Vat &1 c6ly do x = % - 6em

o | A Diép 4n (C)
149C.Lic t-= 0, vat c6 ly do x = 12cm, bién dd dao dong la

S . / .

A= 2—4 = 12cm. B o I B S
(+) ’
_x

| |
5 2 . . B
- Tacé: . +

. t=0 < x=A=Asing < sinp=1, ¢=

 To64=-24s, o=2R-Zt_mfrad}.
T 24 12 s

3

< x = 12sin i t+ I
. -t 12’ 2
Khi vat ¢ I, vat ¢6 ly 46 x = OI = 6cm, ta c6

6=12sin| —t+= < sin f—t+‘£ =L
12 2 12 '2) 2

* IR %ot<0(loai)
< (—t+—]=—l—)
122 —)ézc»t=4s
6
Vat di tir B vé I mat 4s.
P4p 4n (C)
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150A.Lic t = 0, vat ¢6 ly 46 x = —12, bién 46 dao dong A = 12cm.
Chu ky dao déng T = 24s )

Ténségécla o= 2% 2t _mfrad)
T 24 120 s
|8 o I B
Ta ¢6 : ' :
=12 - : 12 -12
t=0 thi = o P = — = =1
i x Asino —sing = — =
L) '(p = _..E
2

Vay phuong trinh dao dfng ctua vat 1a

X = 1‘2sih(—7-t—t - T lem)
12 2

u Dap 4n (A)
151E.Bién d¢ dao dong la 6v2cm-’

Chu ky dao déngla T = 2n véi o= @_(ia_d_)
) NoAES

Zn' 211\/5 2
< T—Gn_ﬁn_3(8)
V2
1 8n
Lict = —s, pha cta dao déng la (—)
Jg oo pracua daodongia {5

Dé4p 4n (E)

152B.Biéu thic cta van tdc va gia téc 1a

8 . T
V= 4@11 —\/—5 cos(4&nt + Ej
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V= 32n‘eo;s{44§1rt + g—)
ax= - 4«/2_::.32& ;in(4J§n + (E;)
= - 1282z ejn(4J§nt + %) |
Gid btri cye dai cda van tdc la 52 Ao %‘i)
Gid tri cye dai ci gia téc 1a 71280\/559—;‘.

, Dép én (B)
153A.Biéu thic cta van téc 1a

= 8 N
v = 42 —-—cos(4~/21rt + —)
V2 6
v=32n cos(4J§t + %)
Vinax = 321:(—“3)
s

Khi vét v c6 gid tri %vm ,hayv = 16‘1:(6—1!1) , ta c6 hé thiec
. ) S :

16n = 32n cos(4~/§t + %)
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Chon t = 1

242
Lic ay ly 45 cia vat la

X= \[ésm(‘i\/_u ﬁ 6) _‘/s_é_sm(%+%)
x_4J§sn1—=4J___4J—5cm

Ddp 4n (A)

154E.B1éu thiic etia v&n téc va gia téc la:

v= 4J§n—co&(4«/_nt+ ) :
v = 32n 005(4;1[2_1[1’. + %)

a= — 4\/511.3211 sin(i\/int + —g—)
a= -128y2n° sin(ttﬁm, + .’é)

5,06

22

AY
v =32n 008[4\61[. 1 — E) =32n cog(f‘_ + _’f)}
: 12v2 6 3 6

o= 32nc055 =0
2

Lict =

= - }%V“éﬁz _sin zt, = —1280\/5

Gi4 tri gia téc e t = f

S 15 1280\’ 2* \
1242 s )




155D.Chu ky dao dong cta vat 1a

216

T=03/24-12/25

Tan s6 géc la

w__.‘gg_ 2n_ mo .
T 122 0642
cO:f————'n‘Jé-s’
12
B’ 0| I B \
. (+)
~>
V,

Lict=0,c6x=0= Asing < sing = OVay(p 0 hosc .

‘Lict=0, cév:—coA---—i 12\/__—20n_mAcosq>
= cos——zﬂ——zoiﬁ——l JR=N =n
®= T oA T 20m o=

Phuong trinh dao déng cda vat 1a

X = 12\/§ sin[% t+ nJ (em).

¥

Vat 6 ly do 6v2 cm ta c6 :

= lzﬁsin(ﬂtﬂt)
1,2
= sin ﬂi—-t,+n —i—l
2 ) 122 2

O / '£+,k21r<:>t=—~————(12k'—05)‘/“5 -
2= [——7;2 t+nJ= | 6 1 \/,_

, "§1t-+k27t<:>t=(12k—p 2
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Trong chu ky dao déng thit nhat, thi :
e Vit di ngang vi tri ¢é ly do 6\/—2— cm theo chiéu du’dng sau

w2
0
e Vat di ngang vi tri ¢6 ly do 6v2 cm theo chxeu Am sau
1142
10
Pép 4n (D)
156D.Truéc hét ta phai thanh lap phuong trinh dao déng cua vat,
ta cé :

X = 12\/_2_ sin[nT‘/zz t +1IJ (cm) _

Lict = 0,2\/5 s, vat 6 ly do

x = 1242 sin( “1‘/2_ 0 2J§ + nJ =122 sm(3 + n)

=

x = 1242 sm( 2 ) 12V2 - ‘/_ =66
P4p 4n (D)
157C.Bién d6 dao dong 1a A = §29 = 15cm o

Chu ky dao déngla T =0,4.4=1,6s

Tén sd géc .w-?f —22— n[ﬂ)
’ g T 16 08\ s

Lic 0‘[:x=0=Asm(posin(sz.Véycp=Oho€1cw=n
uc t =
v=-0A=0Acosp>cosp=-Lo=m"

Chon ¢ = 7, ta c6 phuong trinh

x = 15sin T t + @ {(cm)
‘ 0,8

’

Pép 4n (C)
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158D.Trudc hét, phai thanh 1ap phuong trinh dao déng cia vat, c6 :

. bid R
‘X =15sin| — t : i
X= 5sm(08 +1_t)(cm) )

’

Khlvﬁt(flydéx_ 75\/§cm tacé
7 T
5\/— 1551n(08 t + n)

b4

= 5.- Lt+ﬂ =ﬂ§_
v 10,8 15

0,8 2
T ik2nest=1s
t 4 e
Loy —4+ 7= .
: 0,8 ) 3

Tn+k2not=1,4s'
Vat qua vi tri ¢6 ly do 7,5\/5 cm theo chiéu duong sau 1s.

Vit qua vi tri c6 ly 46 7,5v/2 cm theo chidu 4m sau 1,4s.

o ' DPép 4n (D)
159D.Bién do dao dong A = -2-23 = 12em

Tan s géc o = 2nf = &n( rad)
s

" x=0=Asin@ < sing = 0.Viyp =0hodc o =n
Liact = —]: -wA R
V=-—0A=0Acspcosp=——=-1Viyo=n
0A
i = 12sin(8nt + ét)(cm)

Pédp 4n (D)
160E Hé (16 xo0 + m,) ¢é chu ky la Ty, hé (10 xo + my) ¢6 chu kyla T,



T? = 4x° Ekl- (1)
T2 = 4n® ?-11;2— @ A a

.'Hé (15 x0 + m; +my) dao dong véi chu ky la T, .ta c6

T2 = 4n? ————(m‘;mz) @)

Hé (1), @), ) cho T2 = T? +T}

T= ‘\/le +TF = J2,42 + 3,22 =4s.
‘Pép 4n (E)
161D.Hg (1d x0 + m;) dao ddng véi chu'ky 1 T, = 1,5s. Ta 6

| Tl-;21t1,% N 'rf=4u2%— @

Hé (1 xo + m,) dao déng véi chu ky 1a T; = 0,9s. Tacé

T2=2nJ%2— o ch=4n2% @

"“Hé (15 %o + (m; - my)] dao dong v6i chuky 1a T. Ta c6

T= 2»;: El_;ﬂ o TI= 4&(2%'_‘2) (3)

Hé (1), (2), (3) cho
T=T-T! o T= T7-T

T=y15%-0,9% =12s.

, Pép an D)
162D.Hé (15 xo + m,) dao dong véi chu ky T, = 1,2s
m : k
T1= 27 —kl- R =1 m = 21[_2'1‘12 1)
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Hé (16 x0 % my,) dao dong véi chu ky T; = 0,443 s

_ m, k s
Deiyns e m= 5T @

D { 92
He (1) @) cho 21 Ti_ 127 _g
o - my T? 0423

© mp=M_180_g
-3 3 - o
| | Di4p 4n (D)
oy e 60 ., 21t =
163B.Chu ky daodéng T= — =125 ;0= °- = —
SN 50 T 06
, ) B
Bién'd9 dao déng A = —2-cm= 6em
"Lict =0, vat c6 ly do x = =6 va ¢6 vén,tﬁ"é trié’t tiéu.
Taic()': ! e o 0
’X=—6=,Asin’q):>sin<p=—2‘<0
t=0—{: o ». A
' v=0=oaAcos<p,:>cos¢=0,(p=i£
IR RSP 2 {5
Chong=-27"
Vay phuong trinh dao dong cda vat la v+
X = 6sin| =t - ~ |(cm)
: (0,6 2

7 : - Ddp 4an (B)
164A.Khi 1b %0 dao dong & phuong thing ditng, chu ky ciia hg ¢6 thé
tinh theo hé thdc '
. - A‘lo
g .
v6i AL, 12 4o bién dang ciia Ib %o khi hé théng & trang thai can bling,

T =2n
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& Ti= G Al
o A= g’I‘—=T—=1;4~41=0,39m
4n? 4 4
Ddp 4n (A)
165B.Khi nang vat tit vi tri can bang huéng 1én doan 10cm, ly do

cita vt 12 x = ~10cm, hé nhan duge thé nang Eyma = -;- kx?.

Goi A 12 bién d¢ dao dong cta vat, E l1a
ning lugng dao dong cia hé, ta c6 .
E- L1ka? '
.2 : '
Theo dinh luat bao toan va bién héa ning I
lugng, ta cé - ' %

/

E = Euman = ‘ A= 100m B Bl

Goi Al, 1a d gidn cda 10 xg khi hé 6 trang o
thdi can béng, ta c6 -

P =k.Al, - (= 'Alo':""_’—

©03.10 3 300
J= 22 e S m =" = 15cm.
20 20 20 g

Tri 8 cuc dai cha lyc phuc hdi Fra = kKA = 20.10.10% = 2N
Do gian cyc dai cta 1o x0 12 Alnax = Al, + A =15+ 10 = 25cm
Tri s6 cuc dai cGa luc dan héi la ’
Trnox = KAlmax = 20.25.102 = 5N.
” Pap 4n (B)

166E.Khi vat & vi tri ¢é ly do x = Scm, thi 10 xo da gidn ra la 10cm
néu vat & phia trén vi tri can bing, hoic 10 X0 gian ra 20cm
khi vat ¢ phia dudi vi tri can bing.
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Lyc phyc héi F = 20.5.10% = IN.
Lyge phuc héi kki 1o xo gian 10em 1a
' T=20.10.107 22N
L\Ic é&n héi khi Id xo gidin 20cm 1a
T = 20.20. 1072 = 4N.
e Pép én (E)
}e'rkmv@:amneanmgo I xo 8 gian ra doan Al, (A, = I0)
L P=k A, o mw%

0,210 ‘
= 2220 - 0,2m = 20em
10 m=

c :

‘J' (+)

Néu htc dan héi cé glé tri Chin = 0,5N thi do bién dang cua Ib
X0 ¢6 gi4 tri nhé nhat
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Almi,, = = O 05m

| e
zsl°

Alin = Sem.
¢ Néa B xo'gifn Sem, thi vat & vi tri B', B 1a vitri bién. Ta c6

OB =A=20-5=15c8

Bitn dg cia dao doig 12 15cm. Lyc dan héi huéng lén. |

-« N Toxobi tén Som, thi vat & vi trf C, € 1a vi trd bien. Ta o ., =0

0C = OI + IC' = 20 + 5 = 25¢m. '

Bién d§ eiia dao d9ng 12 25cm. Lyc dan héi huéng xudng. 7‘[\ Gov-r 1

‘Pép 4n ® %

IIGSB.K’m hé & trang thai can b&ng, 1o %0 gian doan Al, = —kﬁ

= 229 o 20em

Véi Cain = k. Atmin = Alin = 'z;xin

Almin = 05 =0, 05m' = Scm
10

¢ Khilb xo gian 5cm, né & vi tri bign B, blendbdaodénglhOB =A
A=20-5=¥5cm
Po bién dang (gidn) cuc dai cia 16 xo0 12
Apax = M, + A
& T = (8L, + A) = 10(20 + 15).10°% = 3,5N.
« Khi I xo bi nén 5cm, né & vi tri C', bién dd dao dong la A = OC’
A=20+5=25m. M
Po bién dang cuc dai cﬁa 1o xo 1a
Alpax = 20 + 25 45cm
& Tonax = K. Alnax = 10.45. 102 = 4,5N.

Dép 4n (D)
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169B.Con ldc 15 xo0 dao déng & phyang thang ding c6 chu ky 1a

T=2n AL,
g
(Al lﬁ do b1en dang clia 1d xo khi he
thong ] trang théi can bﬁng) ‘
voL s 2. 2 . o E ) E ’ !
' - 4n? 41[ 25 1007 -
. S 7
= lOcm.- ' °
— - T o
Ta lai coT = 21r‘/_§ :
k .
V: — =_0 k= =2 +
TxTg © A,
k= 0L10 . N
10.1072 m

e Néang vat lén de 16 xo khéng bién dang, vat c6 ly do
X = -10cm, ta da truyen cho vat thé néng

]

'E, %kx =2 10(10 1072)2 = 500.10-4

0,05J -

E,
e OM vét nhén duge van téc v, = 501 , ta da truyén cho vat
. . 5

- ) . 'Y . A P
dong nang E4 = %mvﬁ du la v, cung chiéu hay tréi chidu véi
- . truc tea do.

Eq = -;-.0,1."(50.10'2 )2 =0,0125

* Nang lugng dao déng cua vat 1a E, ccf)“ 4

E, + E o )
E -_E _kA2 = Eq + Eq = 0,05 + 0,0125 = 0,0625J
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%kAz =0,0625 = A= J@fiﬂ =0,1118m

A = 11,18cm.

Pép 4n (B) Q .
170E.D% bién dang cia 15 xo khi vat & trang théi can béng 1a Al,, ta
cé
T=2n .Al° va T= 211‘/E
g k
= ,,AZO='—£=£ = 0,1m = 10cm .
4.15 100 C M
v k=10Y. é é lAlo
m o) >
o Kéo vat dén diém N, ON = Al, = 10cm, Vo
hé nhan dugc thé ning N :
E, = %kx = %.10(10.10‘2’)2 =0,05J. 7 |
' V()

« N vat lai duge fruyé‘n'vén toc v, =
5022 thi vét nhan duge dong ning B4 = %
s
1én hay huéng xuéng. Vay Ey = —;—mvz =>.0,1(60.107%)? =
0,0125J. ;
Nang lugng dao dong chia con 14¢ 1d xo0 1a

—>E; +E4
E =.. lkA2 g
e ]
A= /% = 0,1118m = 11,18cm

%kA"’ = 0,05 + 0,0125 = 0,0625J

Pép .4n (E)
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171A.Tae6 T=2

A

~[5] 5]

o Toon &  k=425m=10001
. 5 m
= k=103
. m
Bién db cia dao dong tinh tir hé thic
1
'é'kAz = Ed(max) =E
& A= JgF'— = ‘}2_0_,% =0,05m = 5cm.
. k 10 v
Vén téc cuc dai v, tinh tir hé thic
—1~»_mvf =E = v,= 2E
2 m
Vo= /———200125 05 =502
0,1 s s
DP4p 4n (A)

2 ’ - B N
172D.Lic t = 0, vat ¢6 ly d6 x = 0 va van téc v, ngugc chiéu truc
toa do. Ta c6 ‘

220

va

T=21rJ:IE & E:zn\/i = '_1_=4_I£
k 5 k 25 k

k = 100m = 100.0,1 = 10N

m
R rad

=10
T ( )

S

lkAg» S A= 1/3E = 0,0Sm. =5cm
E - -2 k

Imviev, = |2 osm =50
2 m s



0_‘{:x=0=Asinq'):sin(p=0.Vafxy<p=0ho;icq>=1t
t =

-50
v=-50=0nAcosp=>cos@= ?5~'= -l,p=n

Phuong trinh dao dong 1a
x = 5sin(10t + =) (cm)
Pép 4n (D)
178D.Viét phuong trinh dao dong la tim A, o va o.

x [100 |
2 - 22 C J1000 =
JE- o

rad
s Y

"Ta c6

e
1]

10410 = 10%

i

Lic ban ddu, vat c6 ly dd x = lem va vén téc —
v = 10%. '

Ta lap duge céc lién quan sau : v,

(+)v¥

O_Ex=1=Asincp:>sin(p=—;:>O
t =

, 10= 1
v=4+10n = wAcosp=>cosp=-— = =
St M ¢ 10mA =

Tu gia tri cha sing va coso, suy ra

=42 cm

T N
o= VaA=s —
sin —

4

Phuong trinh dao dong cla con ldc 10 xo0 1a

X = \/E sin(lOnt + %J(cm)

174A.Ta c6 o = \/E - 10,{@)
m S

Dép én (D)



O—Ex=1=~Asin(p:>sin<p=%>O 7
t= :

. ' -10n . -10=n 1
:—10 = A =, = = - —
v T =0ACOSO => CosSh =, oA 10nA A

_—.3—nvaA= 1 =+J2cm

=
¢ 4 sin ¢

Vay phuong trinhk dao dong la |
X =4 J2 sin(lOnt + 3;-“) (cm) |
‘ Dép 4n (A)
175B.Tacé o= ‘/E = 101{@)
m s

x=0=Asing=sing=0.Viy o =0hosicp=n
t=0 —E

v = +10n = 0A cos ¢ = cos _10m _ 10n -1
| ¢ ®~ %A "1onA A
, 1 1
.2 2 _ 1
= s1n<p+cos<p..—L_1_ il 1_A2_
A? '
e b R 1 .
Vay A=1lem va cos<p=—A-=1 =  ¢=0

- Phuong trinh dao déng cta vat 1a
x = sin(10nt) (cm)'

Pép dn (B)

176E.Ta tinh duge o = ‘/E\ = ]_On(@)
m s

t= -10n _-10n _ 1

= =--2<0
oA 10nA A

0__{-—)x=—=Asin(p:>sin(p=O.Véyq_)=0hoacq>=1r
—)V=—1Qn:wAcos<p:coscp:
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sin® ¢ + cos® @ = ‘ 1 _I —12—= < A=1lcm.

cosQ = ——=-1 o o=n=

x = 1.sin(10nt + n) (cm)
DPép én (E)

177B.e Tac¢é E =_J” _j-» : 1pA? K, + E.
Et + Ed

G 16 xo th& nang va dong néng bing nhau, ta c6

lya? - 9E, - 2. 1kx?
2 2

o A=xox/§=3s/§\/§=6cm

¢ Vi =0OA & o= V'X"‘ —%-10(“‘(1)
; s
on _ 2n
T2
o 10 5(3)
bép 4n (B)
178D. .
) XOI (+\)
M
>
v

Lic t = 0, vat ¢6 ly dd x, = 342 (cm) va van téc {rM. Can tinh
vm. Ta cé )

__l: j—»zkAZ_Ed+Et_.2Et
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< %kAz =2.%ka o A= X, V2 = 3\/—\/— 6 cm

Vaax 60 O(rad)
W= =—-=1 —_—
A 6 s

3
‘{——»x 31/_ Asxnm:smw—T_—G—_?
~30v2 = -30V2 __ V2

0Acosg = cos@ =

60 2
3n ’
V = =
.ﬁy ¢=7
Ta c6 phuong trinh

XxX=6 sin(lOt + i—n) (cm)

Pidp 4n (D)
179C.

“

Goi M 1a diém c6 toa do x = 3J§cm Tacé

E:__K :’_) ZkA? = 2 = kx2
E, +E, = 2E, 2
= X, f 3s/—\/§ 6cm’

Viax = 0A = m:v?x—gq=1o(ff£)
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VM = m\}AZ - xz =10v36-18 = 30&(%)

=3J2 = Asinp = sing = = = X2 - X2
t=0{x_ \/_ sing = sin @ A6 )

v=30J§ =mACOSQ=>COSQP=——=

= o=

Ta c6 phuong trinh x= 6 sin(lOt + %) {cm) .

Pép 4n (C)
"180D. .
r®
~ Khi vét & trang thdi cdn b3ng cé
P=kal, = A,=2XE
k

Al, 0210 = 1 m = 10cm

20 10

1




{2
20 "ﬁ 3()

T = s
B |
Ddp 4n (D)
181D.Ta c6 : v
2 "
vV = (DVA2—X% ) (=4 A2= XI—X%=2100 +2=4
i ' Q)'Z : 100
, ‘ = A 2cm
T= 27r‘/— Zn" ‘f 1 2“ =£
100 5
n 2n rad
= == 2% 10122 :
T E s
Chon géc toa do va goc thoi gian theo dé,_cé :
k A x=—2A=-v11&sin(p:sin(p=:"A=—1.Véy<p=-£hozic<p=3—7t
t= 0‘—[ . 2 2
v=0= coAcoscp = cos<p 0,0 = +2
Chon ¢ = - g o x=2 sm(lOt - ——) (cm)
Dép 4n (D)

182C.Khi hé & trang thé.l can bifmg, dc‘) glan cia Id xo 12 Al,,, tacé :

Al, = mg _ 0210 =im— 10cm
k 20 10

Bién d¢ cta dao déng dugc tinh tir hé thﬁ'c :

vi= oyA®-x¢! v¢ = 27:‘} 02

6i
N 2n (rad)
va 0= —= _
. T s
5
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2.100
100

<
[SF Ll V]

o A? = +xf‘= +2=4 > A =2cm

e

Db gidin cyc dai ciia 10 x01a- Alpy = 10 + 2 = 12cm
¢ Cpa = 20.12.107 = 2,4N

Do gian cuc tidu cla 1o x01a  Aly, = 10 - 2 = 8cm
& Tuin=208.107 = 1,6N

Pép 4n (C)
183D.Tacé vy = oJA% -x}
2n  2n (rad)
N= —=—= nN —
T 2 ]
2 2
v =o?(A%-x}) = Az—x§=~%=‘§%=3
o T

‘A2=3+x§=4 = A=2cm

' x=1=Asin(p:>sin(p=l=1=—1.Vay(p=—Ehoacq>=5—“
=o~[ A2 "% 6

v=,m/g4---(nAcosq)“:>‘co:'scp:-1[;/%=1[ﬁ=§-vfyq>=E
wA  2n 6
Chon ¢ = % Ta cé6 phuong trinh :
: . T
: x=2sm(1tt+E](cm)
Pé4p 4n (D)
184A. m=?5=2—“=n(5§‘ﬂ
T s /).
2 2
v% = 0?(A% - x%) o Ao xk =N g
R
A’=3+x}=3+1=4 o A=2cm
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—->X=1=Asin(p:>sin(p=l =-1. Vay(p_—hoéc(p—s—n ‘
t=oi A2 6

V=—1t\/§=(DACOS(p=>COS(p=£ _n‘/—=—£ . Vay _om
. oA 2n 6

| -t

Chon ¢ = 5?“ , ¢6 phuong trinh dao dong

X = 2sin (nt + -Zﬁ)‘(cm)v

' S Pép 4n (A)
A o= X - S = V0 = 5310 - 5o 24
0,4 . s
' T 2—n'=2—n_=045
: o bn
v = 0?(A? - x2)
2 ‘ 2
< A2= ;Y_%.+X§ 10.15 +9=18 — A= 3J-2_cm
: ] ' 2572
Ddp 4n (A)

0= X . 100 =5u(rad va v2 —mz(A2 x2)
m 0,4 8
V2 ' ) |
A= 2 4x2-18 < A=3/2em
1 '

‘ ' . . -3J2 T . 3n
: x=-—3\/§=Asm(p=:sm(p=, =-1,¢0=~—ho#icp= —
Khit:O—r , 32 2 72

—->'v=0=mAcos<p=>cosq>=O.Choq>=i

z
Chon o = - —725 . Ta c6 phuong trinh
X = 3\/5 sin(51tt - g) (cm)
’ Dép 4n (B)
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187C.Co néng clia con ldc 1o xo 12

& ly do 3cm, vat c6 van téc

188A.

189B.

E = kA2 v61co- ‘/‘ ‘/10 \/—

v = (x)z(A2 - x2)

A% =

E=

vi 5 10.15%
——2- + xo = 2
@ 25n°

%kAz - %.100.(3@.10-2)2 - 50.18.10~*

E = 900.107*J = 0,09J.

m

Vo = 15\/1—0(:_5!11

rad

28 o2

+9=18 =

N -

m

A= 3/2cm

Dép 4n (C)

Dép 4dn (A)

Ea = -;-mvz - %.0,4(15Ji6.10“2)2 =0,2.15%.10.1074J
E4 = 0,045J
A = |-0’Al o 400=0?A

o = OA = 62,8 = 20n
,,,_4_09 29(3@)

20% T S
' Vmex _20m _ o _
A= p —@ =n°=10cm

T

max = 400 = 0%A ; V= 0A = 20n

_ 400 _20

- 20n T
®= —lf— < k= mm-OZ@—B——_
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2n _20m _ 2n®

T - E‘ = -2_—0 = 0 = ls
Pép 4n (B)
190D.Tacé a,,, = |-0®Al
‘ & 400 = ?A VA Vo = 0A = 207
<:>'u)=£9=@ va A-——-——n2=100m.
20n i3 B . 20
T

Van téc ciia vat & ly do x, 1a

v=mM=i—° 100 - 50 = 10?[‘/5

AT o5 -53 2
Khi/ xf—5\/§—As1n(p<:>sm(p-AT_T--?<
bt = 10042 1002 _ 2
: V= =wAcosp < cosg = 50 =5
) ¢ ' =210
ki
' T
Vv = -
Vay ¢ 1
. . (20, =
Ta c6 phuong trinh x = 10sin —t—Z (cm)
n
Dép 4n (D)
191E.Ta tinh dugc o tif cdc gid tri amay VA Ve '
. Bmax = OPA VA Viay = 0A
o . o= amax iﬂ 20
On = ‘ _
2 -
m—‘/' = . k= mw_OZQ—S—N—
‘ n? m

Khi vat & vi trf ¢in béng thi & 10 %o xust hién lyc dan héi T

0

/7\236



192E.

can bing vdi trong luc P o C,=P
Cy =P =mg =0,2.10 = 2N

193D.

‘G vi tri can bing luc phuc héi =-kx=0
Dép 4n (E)
T=1s = w=2—n=2n[r—ag—)
: T s
| 2= 0’(A? -x2)
2 2
o A=Yo,x2 1002 5 100 = A=10em.
® 4n
Diép 4n (E)
B| o B ©
4—4)(0 ,
- .
Vo

Géc toa dd 1a O, gdc thyi gian (lic t = 0) vat ngang vi tri can
bing O dé sau 2,5s vat qua vi tri x, = - 5v2 cm theo ch1eu am
ctia truc toa do. Ta hiéu nhu sau.

Sau thdi gian chuyén dong la 2s, vat bidt ddu dao dong tir vi
tri can bing, lai vé dén vi tri nay ; sau 0,5s cudi, vat qua toa
dd x, = — 5v/2 theo chidu am.

Ta c6 W=

vZ=02(A%-x?) & A=10cm

Vay lic t = 0, vat qua vi tri can bing theo chiéu am cda truc
toa dé.

o = 0A = 21.10 = 20 (cm)
s
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Conin = KM pin = 12.1.10°2 = 0,12N
Tomax = KAl = 12.9.107 = 1,08N. ,
Dép 4n (E)

199A.Bién do dao dong la .
~ A=OP =6cm P ' Q >
M O N (+)
Chu ky dao dong la
T =20,2=0/4s
Tan s6gécla o= 2n_2n _ 51{29),
T 04 s

Chon goc toa d9 1a O, luc thoi gian (lic t = 0) 1a lic vat ¢ P.

7 . x=¥6=Asin(p<:>sin<p=%<O
Khit:O-——]: , :

v=nAcosp=0&coso=0,0= j:-;
Chon ¢ = —g.Tacé
L . ,
X = 6sm(51tt— —2—)(cm)

Khivat § M, c6 x = -3 = 6sin (51tt - %)

2) 2
T 11 2
—-~¢$5t1=————=—=>t1=—s
5nt—£ _ 6 2 6 6 5
2 Tn 7 1 10 1
S — bty =ttty =—s
6 6 2 6 3

D4p 4n (A)
200B.Bién d6 dao dong A = 6cm /
Chu k¥ dao dong T=202=04s
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can bing vdi trong luc P o T,=P
T, =P =mg=0210 = 2N
& vi tri can biing lyc phuc hdi =-kx =0
P4p 4n (E)

192E. T=1s = 0= 2—1! = 21{(2(1)
' T s

vi=0%A? -x?)

o =

2 2
o A= x§=%"2—'2 +50=100 = A=10cm.
(] T
Dép 4an (E)
193D.

B| o B ™)
AXO ,
v d .
Vo

Géc toa dé 1a O, gdc thoi gian (ldc t = 0) vat ngang vi tri can
biing O dé sau 2,5s vat qua vi tri x, = — 5v¥2 cm theo chidu 4m
cia truc toa do. Ta hiéu nhu sau.

Sau thoi gian chuyén dong la 2s, vat bit ddu dao dong tir vi
tri can bing, lai vé dén vi tri nay ; sau 0,5s cudi, vat qua toa
dox, = - 5v2 theo chiéu am.

Ta cé w=g£=2—n=2n[£a—d)
T 1 s

vZi=02(A%-x2) & A=10cm

Vay lic t = 0, vat qua vi tri can bing theo chiéu 4m cda truc
toa do.

Vmax = 0A = 2’1‘[10 = 201{(%)
S




- x=0=Asing=sing=0.Viyp=0hodceo=n
LL'lCt::O'—E _ 920
v = -20m = wAcoscp:mosq):—2%=£0—“=—1.Vaf.y<p=n
® 20

Phuong trinh dao dong cla chat diém la
x = 10sin(2nat + n) (cm)

P4p 4n (D)
194A. o= \/_ /_25 - 510 = 51: ’adJ
v _0)2(A2 2)
2
= A2= % +X2
®
2
A2= 100“23 +4=_16
257
& A=4em
Dép 4n (A)
) Kk oF d v (+)
195C. o= \/:z = =5\/16=5,1(.rﬁ_)
‘ m 0,1 8
v2 = 0*(A? - x?) <  A=4em
- x=2=Asing = sing = E-=l Vay(pz—hoaccp
. A2 6 6
Khit=0 :
Ly v = —10m/3 = Aw cosg = cos ¢ = - 10ny3 = - 10743 :_ﬁ'
- ¢ ? oA 20m - 2
e 3 5n 51t
COS(p=—7, vdy ¢=— hay ¢-=

6
Chon ¢ = 5% . Tacé6 x-= 4sm(5nt + —--j(cm)

P4dp 4n (C)
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196D. o= 2f = 2/Bn (rad)
‘ s
A= lmax "lmin — 36 - 28
2 2 .
Luct-O,.L)X 0=Asing=sing=0.Vayp=0hosico=mn
v=0A=0Acosg¢=cos¢=1 Vaycp 0

=4cm

Chon ¢ = 0, c6x = 4sin (2\/_ 5nt) (cm).

Dap an (D)
197D.V6i con 14c 1d xo dao dong & phuong théng dimng, ta cé

T=2=x Al
Vg

5g 510 _ 1
-2 = =-—m= 5¢mn
95472 25.4.10 20

. DPédp 4n (D)
198E.G vi tri can bang 1d xo '
gian ra doan 10 = 5cm,
bién d6 ctia dao dong la
OB = OB' = 4cm.
Khi vat & vi tri bién B’

i

thi 16 xo gidn ra doan Crnin
OI = OB
' —
=5-4=1cm Tnax

Khi vat & vi tri bién B’
thi 10 xo gidn ra doan

IB =]I0O+B B
=5+ 4 =9cm.
., v (+)
.Céc cuc tri cha luc cang

1a
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Tonin = k.M in = 12.1.10°2 = 0,12N
Tomax = KAlpax = 12.9.107% = 1,08N. _
Pép 4n (E)

199A.Bién d6 dao dong la
A=OP = 6cm P ‘ Q >
M 0 N (+)
Chu ky dao dong la
T =2.0,2=04s

Tinségécla o= 2n_2n 5n(£§d_)_
T 04 s

Chon géc toa d¢ 1a O, lic thdi gian (lic t = 0) 1a lic vat ¢ P.

, x=¥6=Asin(p©'sin<p=_6<0
Khit:O-{ , A
, v=0Acos¢p=0cosp=0,0=*—

n
2
T .
Ch9n<p=—§.Taco
X = 6sin (Sﬂt - %)(cm)
Khi vat ¢ M, cé X=—3=6sin(5nt—g)
= siu(57tt—£]=—l
, 2 2
__.<:>5t1_l_.1_-g:>t1=is
5'“'2): 6 2 6 6 15
2) Tn 7 1 10 L1
_‘)—C>5t2=—+—=~—:>t2=?s
6 6 2 6 -3

Ddp dn (A)
200B.Bién 46 dao dong. A = 6cm '
Chu k¥ dao dong T =2.0,2 =0,4s
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Tan sb goc P | |N (+)

®= —Z—Tt— = 5n(r_aui_)

0 l Q -
| T s o e
Chon goc toa do la

0, chon gdc thoi gian (ldc t = 0) 1a ldc vt & N (di vé Q). Ta c6

5
Khi t —>x=3=Asinq>:>sin<p=%=%=%.V?ycp:%hoacq)=6

v=0Acoso=nyAZ -x% =51/36-9 = 15143
_ 15743 _ 15743 _ _\@ A
?= wA

30n 2

& =T hou (5)

Chon ¢ = % Ta cé :
X = 65in(5nt + E]
: 6
Khivat 6 Q,c6 x = 6cm o 6 = 6sin(5nt + %)
= sin[5nt + 3) =1
6
(5nt+£j=£ S— t= —l—s.
_ 6 2

15

Dép 4n (B)
201A.

Bién do dao dong A = 6cm
Chu ky dao dong T = 0,4s
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T - 0,—4 B s
Chon géc toa d6 12 O.
Chon goc thoi gian (lic t = 0) 1a ldc vat & Q. Ta c6

Tén s6 géc 0= 2n_2n 57[(@}

7 X=6=Asin(p:>siﬁ.(p=%zl.Véy7(p=%
'Khit:O—E o

v=0=wAcos<p:>coscp=0,(p=t§
. T, . Y.
-Chon ¢ = E,co x=651n(5nt+—.2-)(cm)
Khi vat § M, ¢6 xy = -3, ta cé

-3 = 6sin (5nt + g) = sin(Snt + g)= -

n —%3t<0(loai) ‘
o= l Tn 7 1 7-3 2
: m =t _2_17°9_2
6 6 2 3

1
2

t= E—s
15

Dép 4n (A)
202A.

P |H ' ‘
’ 0 - Q '
.9

v, .

Bién d6 A = 6cm

Chuky T=0,4s; tinsé gocow= 51{(_13%].
s

Choc goc toa 46 1a O
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Chon goc thoi gian (lic t = 0) 1a lic vat 6 H dé di vé O.

Ta cé :

VH = m,/A2 - x?{ =5n/36-18 = 15n\/§ _
—3J_ f

: x=—3«/§=Asin(p:sin(p— ,
—9v=15n«/§=a)Acosq>:>cos<p 15‘“‘/— \/—
Ta c6 phuong trinh

X = 6sin (51[1: - EJ
4

Khivatdén O,x =0

< 0=6sin (57& - %) o sin(5vtt - g) =0

: —)Oc>5t1=lszt1=—]—s

s 4 20

= hmogs 1.5 1
) TSty =1l+—=—t, ==8
-4 4

Dép 4n (A)

>

203B. A = 6cm, m_5n(rad), vy = 15my2 &2
S

S

Viét phu’o’ng trinh dao ddng cua vét, chon goc toa dd la O,
chon gdc thoi gian (lic t = 0) 1a lic vat 6 H. C6

X = 6sin (5nt - E] .
4
Khi vat § K, c6 xx = 3v2cm

i 3\/§ =6 sin(fmt - g)
Cho sin(Snt’~ g] = 3@

2
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Dép 4n (B)

204C.

T w750 25
: Khit=O{x=0=Asin(p,sin(p=0c>(p=0hoaftc1t
v=w0A=0Acosp,cos0=10¢=0

Ta ¢6 x = 12sin 50t (em)

b3 t
t= —s & —
12 - T

= t—2T+ 1—2T+ =9T + —
12 25 12 300
Trong thoi gian 2 chu ky vat di chuyén duge 48.2 = 96cm

Trong thdi gian %63, vat di chuyén duge
X = 12sin| 50 —— | = 125in = = 6cm
300 6

. Quang dudng vat di duge dai 96 + 6 = 102cm

205A. ,m_\r 25 5053‘1

Pdp 4n (C)
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T=22_-22=-_"35, Biéndy)A=12cm
o 50 25
B 0 K (+)

:

»>x=12= Asmq):>smcp-———=—2—=1,cp=——hay(p——§£
t 12 2
t=0
v=0=(nAcos¢:>costp=0,(p=ig
Ta c6 x=,12sin(50t+g)cm

T t @n 25 25 1

t=—s Loy —_ = — —=——__2 —_

12 T 12 =n 12 12

= t=2T+ T =2T + —
12 '
e Trong thdi gian 2T, vat thuc hién duge 2 dao dong toan phén
— vat di chuyén dugc 48 x 2 = 96cm.

o Sau thdi gian -——s, vat & vi tri K ma
300 ©
Xk = 12sin 50.—7t—+E =12sin I =12sin;2l
300 2, 6 2 3

V3

o XK = ].2.-—2—=6\/§cm

o BK=0B-OK=12- 6y3 =16cm
Quang dudng vat di dugc 1a 96 + 1,6 = 97,6cm.
Dép 4n (A)
206A. A
B IM o B (+)
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k [250 rad

W= —_— = __:50,_._
m 0,1 s
= _2_E=g7£__._“_s, A=12cm
o 50 25

vi = 0A? - x§ =50y122 - 67 = 501/4.6% - 67 = 30043

X=-6=12sing > sing = ~%.Chocp = —%hoaup: -’%75
t=
l 30043 _ V3
| =300V3 = 0A =12
v V3=0 'coscp.'—_>c05(p 00 - 5% g
Chong= -2
on ¢ 6
: T
X = 12s1n(50t - EJ (cm)
t = ls _t_ = ..E_Q_'S =92 _1..
12 T 12 = 12
= t=2T + 1 =2T + —
12 300
* - Sau 2T, vat di chuyén dugc  2.48 = 96cm.
e Sau—  vatdHecolydds x = 12sin 50——3)
S 3007 ya = 300 6
Xxg=12sin O =0
Nhu vy sau -33—05 vat da di chuyén tit M dén O, MO = fem
= Quéﬁg dudng vat di duge trong % sla
96 + 6 = 4000um. .
Dép 4n (A)

207A.Bién d6 A‘s 6em
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fk 80 /800 O{rad)
o= _= —_— = —_— = 2 —_—
m 0,2 2- s
o9n 2. W

= = ——=—=-—8
® 20 10
xN=30m
€> vN=m\/Xz—x2=20\/g2—32
= 2014.3% - 82
yn = 60V3 2.
S

3.

> x=3=Asing=>sing=

BI
M
o o
YN
d
B
v

1 T, 5n
—,p=—hodco=—
¢ g o ¢ 6

A 2
t:O——1
~60v3 -60¥3 _ 43
—6043 = A = = = _Y2
Ly J3 = @A cos ¢ = cos @ A 120 5
57
Cho ¢ = £t —
¢ 6
Chon ¢ = %,cé x=65in(20t+%)(cm)
13r t 13nm 10 130 13 1
{t = — feany -——=——x-_—=_.—_.._.=2+_
60 T 60 = 60 6 6
o t=2T+ I=2T+—n—.
6 60

Trong 2T, vat thuc hién.2 dao dong toan phén, di chuyén dugc

mdt doan 122.24 = 48cm

Sau —é% s,vat 3 M, lydd zxm= 6sin(20.—zt— + -—)

60

XM = 6sin-76E =6,

(

5n

6
1

2) = —3cm k

< sau E% s vatidi chuyén tit N dén M ma NM =3 + 3 = 6cm.

’.
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Quéng dudng vat di dugc sau 161: sla 48 + 6 = 54cm.

DPap 4n (A)
208E. A =6cm

m—\/_' 202(1 = T=—n—s
V 10
3n

x—6—Asmq>:>smq)=£=1,q>;zr—hoafw(p=———
£ <0 ' A 2 2

>v=0= (oAcoscpscosq)zo,(p:i-%

2 .
.‘ . T
X = 6sin (20t + —) (cm)
. 2 /
_Z*.t; B
. t='—13—1t=1_2_n.+1=2n ___2T S.
o , 60 60 . 60 10 60 60
e Sau 2T, vat di chuyen dugc doan du’&ng 48cm.
| : o
¢ Sau -~ , vat cé ly do
60 '
H
xi = 6sin[20. % + %) = Gsin( 4+ & :
60 2/ 3 2 B
\' = —_..
x —65in5—n—§—3cm -
TP T T ~ v

< BH=6-38=3cm. _

’ Quﬁng dudng vat di dugc trong % sla 48 + 3 =51cm.
Pdp 4n (E)

' 209B A 6cm

m_\/- f80 O(rad) o D= Mg
s | 10 -
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v = 0A% - x5 =20Y62 - 32 = 60\/5(@—)
: : S

. -3 1 n n .
= -39 = 1 1 = — = - — =—-—h 3¢ —
.- v x=-3=Asing = sin¢ A 2,(?‘ 5 odc A
- l - 60V3 V3 5n n
:—6 3: A h = =—-—, :—-—h ﬁ_c -
v oV wAcosp = cosQ = 190 5 [0 6 odc @ 6

Vay ¢ = 7—;-' &  x=6sin (201; + Zéi) (cm)

13n _ 12n m_2n T oT m

s ey = —=2T+—.
60 60 60 60 60 60

"e Trong 2T, vat di chuyén ﬁuqc 48cm.

e Lic -~ s, vat c¢6 ly do ' v
, 60 | M

X = ssin(zo-“;ﬂf = 6sin &
‘ 60 6

6 o
X = GSin—?3£ = —6.
) 2

Vay sau —é% s, vat ¢6 ly do —6cm, lac é’y vat & vi tri

B', nhu vay da di chuyén dugc doan MB' = 3cm. b
_ Quang dudng vat da di chuyén duge 1a
48 + 3 = 51cm.

D4p 4n (B)

210A.Goi Al, 1a d0 gian cia 1d xo khi hé théng & trang thdi cén
bing, A 12 bién do dao dong, Alpa va Aly, 1a 46 gidn 16n nhat
va nhé nhat cia 1d xo. Ta c6 : '

Mpoe = Mo+ A & Thax = K-Almax

o Almin = Alo -A = ‘Cmin = k.Almin
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211C.

P _5____Almax
3 Al
‘ Al,+A 5
= ==
Al,-A 3

Dép 4n (A)

AL \/20.10“2 \"/20.10'2
=2n

T=2r [—2 =2n
g - 10 10 -
S e
\/— 100 10\/—
- 4
T: f‘—()

212A.Khi hé théng & trang thdi cin b?ing, 10 xo0 guan

" Tacé

» Lli(:' t =0, vit 6 ly do x = 5sin(— g—) = —5éﬁl; '

250

ra doan Al,.

R

Goax 5 A
. 3 © A-A

(+]

ol o

in

Véi A = 5cm, tacé  Al, = 20cm.

Lic d6 vat & vi tri bién B', 1o xo da gian ra
doan (20 - 5) = 15cm '

D% cing k caa 15 xo tinh tir cong thic

v(+)

Pép 4n (C)

e




mg 02.10
k= =22 =10
Al 0,2

N

° m

Lic t = 0, Iuc cing & 10 x0 14 Ty = kAl
Ty = 10.15.1072 = 1,5N. '

213D. Comx =W +A 5 _A,+A
lqlin -'—'Alo '—A 3 AlO—A

& Al = 20cm
Khi hé ¢ trang théi can biing c6 P = k.Al,
P mg 0210 N

=10>—
Al, Al 0,2 - m

< k=

Almax=Alo+A=20+5=25c;n
& Chax = KAlLyax

Cmax = 10.25.107% = 2,5N

Al = Al, - A =20-5 = 15cm

& TCoin = KAlpin = 10.15.1072 = 1,5N

214D. © = 1o(ﬂ] o T=2m_2
S ® 10
T= 20 )
T = 27{ Alo <> 1[- = 21‘[ —Al—o
g ' 5 g

Dép 4n (A)

Pap 4an (D)
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Lound Alo_—_ —g-:ﬂm:wcm N I
100 100 100
= 10cm.
Kéo vt tit O dén I dé 1> %o khong bién 10
dang, khi vat I n6 c6 ly d6 x = —=10cm, ta
: H
da truyén cho hé co ning E = %kx2 . Goi A
1a bién d6 dao cia he, c6 E = %RAZ
o lix?-lgac
. 2 2 ’
v (+)
& A=x=10cm.
o " Dép 4n (D)’
215D.Khi vat & vi tri can bing thi 16 xo bi nén doan Al,. Ta c6 :
2m _2m _ s
e 10 5
T= Al
2 | —2
g
< A= £=—lgm=10cm
100 100

& T,=k.aAl = 10.10%k (N)
Khi vat cach vi tri caAn bing 2cm, né cé ly d@ X=%2
e Khi x = -2 thi 46 bién dang ciia 16 xo0 14 8cm = Al;
&  Ti=kal = 8102k (N)
e Khi x = +2 thi d¢ bién dang clia 10 x0 14 12cm = Aly
o Ty=kAl=12.102kN)

Ti s0 gitia lyc cng clia 10 xo khi vat & trang thai can bing va
" 'khi vat cdch vi tri cAn bing 2cm c6 2 gi4 tri la : '
G _10107%k _5

G  810%k 4
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T _1010%k _5
G 12.107%k 6
. Péap 4an (D)
_ 10 or .
216E. ® =—K on ]—> 10=2 o = = (s)
= T 5.
T
T=2n Al =T < Aly =10cm.
g 5

Dua vat vé vi tri ma 1d xo khong bién dang, lic &y vat c6 ly

d6 x = —10cm, vat da nhén du’cjé nang lugng E = %kxz. Ta
coneé6 E= %kAc <  A=10cm.
x=r—1=Asin(p:>sincp=—l(—)—'=—1,(p=—5hoéccp=‘3—2ﬂ—
Khit:O{ 10 2
v=0=wAcosq>:>cosq>=0,q)=i—72E
Chon ¢ = —g,tacéz

X = 105in(10t - g) (cm).

D4p 4n (E)
217B.
Al
€——>
P g >
F, To
M| 0

N ,
Do téc.dung ciia F, , vat di chuyén tif vi tri can bing O dén
—

M. G 1o xo xuat hién luc cang T, , ta c6
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Khi co hé § trang thédi can bang, c6 :
—_s > — —>
o Py+N+Py+T =0
S S
=0 =0
& G, =P =Psina
< kAl = mgsina

- Al:.’?_gﬂl“‘l (1)

._w_( = =me® (@)

mgsina _ gsina

o Al =
- mo? o?

: 10 .

s Al = ——. =0,0125m = 1,25cm.
2.20 :

. DP4p 4n (B)
221D.Lic t = 0, vat c6 ly dd x = 3cm, va van tocv=0.Taco

: x=3_=Asinq>:sin(p=§>O
=.0»‘l—> ' A _
Lv=0=0Acosg=cosp=0,0=+=

2

Chono=Xthi A= —5_ =3cm, o= zo(radJ
v 2 .m s
= sin—
2
Ta ¢é X = 3sin(20t + -g—) (cm).
Pép 4n (D)

222B. Vo = 0A . = A= Ymax _ S 4oy
. o} 20

EZ_Et+Ed=Et+2Et=3Et

o tka?oglig?
2 2
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Pap 4n (D)
_ 10 0 -
216E. w:—-[: o ]—> 10=" & T=—()
sl T 5
T
T= 2n Al, =z < Al = 10cm.
g 5

Dua v4t vé-vi tri ma 1o xo khéng bién dang, lic 4y vat c6 ly

d6 x = —10cm, vat da nhan duge ning lugng E = %kxz. Ta

concé E = %kAc = A = 10cm.

x=—1=Asincp:sin(p=_lg;_1,(p:_%hoac(p=3§
Khit:O—E 10

v=0=0nAcosp=>cosp=0,0= i%

Chon ¢ = -—;—,tacéz
. T
X = 1051n[10t - 5) (cm).

DP4p 4n (E)

217B.
Al
>
P ® 3
F, Co
M| 0

—
Do téc.dung cia F, , vat di chuyén ti vi tri can bing O dén

2 o L- ==
M. O 1o xo xudt hién luc cing T , tacod
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F,+G =0 o 7T,=F,

B
k

(=}

< kA= = Al =

Khi vat ¢ M, ly d6 caa vat 1a x = Al,, co hé d4 nhan duoc ning
lugng bing lkx2 o E-= 1.100.10-4 =85.103J

Vé6i nang lu’dng nay, h¢ dao dong, goi A la bién dé dao dong,

ta cé
E=1kA? = a- %
2 k
-4 -
o A: _2L5'1.0_=_1_m_—_lcm

100 100
Pap 4n (B)

218D.Khi lyc _F—‘: ngung téc dung, thi hgp lye tdc dung vao vat la
' ’ — - . S
lyc céng cta 16 xo T, luc ‘T truyén doc 10 xo nén lue téc
— . c—
dung vao P - goi la Fp - c6 cudng do bing 'C’ nhung ngugc

chidu véi T. & méi vi tri cla vat thi ly do X cha vat bing
dang d6 bién dang cda 1d xo0, x = Al, ta cé :

Fp:Zj (=4 Fp:kX.

. —_
Do tdc dung cia F,, 1o xo bi nén doan Al,, ly do cia vit la

X = Al,.
Niang lugng da truyén chovatla E= %kxf
Goi A la bién dé dao dong, c6 E-= %kAZ

Lo A=xo=‘10ni.
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Chon géc toa do 1a O, géc thoi gian la lic vat bt dau dao

dong, cb
. . 1 s
x = -1 = Asin = sinp= ——=-1,9= ——
ing ing o @ = 5
o= \/Ez /l@ =10(§E)
m 1 ]
4 ) T o . -
& x=1sin (10t - 5)(cm) =10 sm(lOt - —2—) (m)
& Fp=kx= 100102 sin(lOt - g) (N).
DP4p 4n (D)

219D.Do tdc dung cia F, ma 15 xo bi nén, & 10 xo xudt hién lyc

— R _
cing ‘G, cing chiéu duong cta truc , nén P chiu tdc dung cla
luc nén.

Nhu vay khi 15 xo bi gian thi lyc téc dung & P la luc kéo (Fp).
Vi moi ma sat khéng déng ké nén

‘C?max = Fo < FP(max) = Fo

< Fp<F,

& F,<2N.

Pép 4n (D)
220B.
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Khi co hé & trang thdi can bang, c6 :

—_ —_ —
o Py+N:+Py+ T =0

< 'Uo = Pr = Psina

< k.Al, = mgsina

= Al ﬂ-gﬂ‘—“—' 1)

. w_( = k=mo® (2)

mgsina _ gsina

< A= =
g ]TI’).(D2 0)2

10.
2.20

o Al = 5. = 0,0125m = 1,25cm.

Pép 4n (B)
221D.Lic t = 0, vat ¢6 ly do x = 3cm, va van téc v = 0. Ta ¢6

. x=3’=Asin(p>:sin(p=%>0
‘ t:OAl” ]
Lv=0=0Acosp=>cosp=0,9p=1¢

=3cm, o= 20("""‘1)
S

Chong= ~ thi A=
' 2 - sin=
2

Tacé x=3sin (ZOt + g) (cm).

v P4p 4n (D)
222B. . Viax = 0A L A= V_ma_,i:-“z 4em

[0)]
E=Et+Ed=Et+2Et=3Et
1 1

o ~kA? = 3. 2 kx?
2 2
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A’ A A3
=2 o B AN
< 3 = X J§ 3 cm

443

X = ——cm
¢ 3

Pdp 4n (B)
223B.

Khi hé théng & trang théi can bing, phan tich luc tdc dung
vao vat, ¢6
B+ N+ G =0

—_— — -

PT+PN+N+E’ =0

—_— - ——) —
Py+N =0 o Pr+ G =0
(=4 'U(,:PT
= kAl, = mgsina = Al = mgls(mog

03.10 3 300

= ——=—m=-——cm

2.30 60" 60

Lo xo bi nén Al, = 5¢cm.

o

bé4p 4n (B)
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224D.Nang vat ti 0 dén K, OK = 4em rdi truyén vén téc v, (ngugc
chiéu tryc toa d9) cho vat. Ta c6.:

F \/33 '{rad) o
= _—= ——:1 — I, va
m 0,3 s

- _ x=4=Asin(p:simp=%>O
Khi t = o{ |

-40 4
A -40 ==
v = 0Acos@ = -40 = cos¢ T0A " A
- 3n 4 4
= =" va A=z ——=—=4/2cm
¢ 4 , , »r-z
, 4 2
& x= 442sm(10t+~)(cm)
Pap én (D)

225A.Ta c6 m_‘/:_/—?’ﬂ_ ﬂ
342

: x=—3f=Asm<p:smq>= <0 o
Khi t = 0 A '
: | 302 30v2 32
v =302 == ==

=0Acosp = cosQ =

"~ 10A

= 6cm.

Ch()n(P:“%,Cé A= _3Ji 2_3\;/2_
S“‘(‘Zj )

Ta ¢6 phuong trinh x = 6sin (10t - Z—) (cm). -

DPdp 4n (A)
226C.Nang lugng toan phan cia dao dong la
E= lkA2 = —1—m032A2 (1)
2 2

258



2E 2E
Tu(1)c6 o= Az 2= ——2(A2— 2y
»_ 2B _2Ex; 2Ex} 2E , _2E-mv?
m mA? ‘mA? m m
2 ' -
2 - ,_2_EX°—2 = A = xo ____&_2
2E - mv 2E - mv
-3
_; 22510° _____ 5om
2.25.107% - 0,4.25°.10
Dép 4n (C)
227A. E= lkA2 _ (1)
v2 _ 0)2(A2 2) ) (2)
®= \/7 e = mo? 3)
1> E=—m0)A = wz-_-—-zl
2 mA?2
2
2 v
Q)= o° = FCR
, v
o sz 7 = ni}::‘z <. mA%? = 2EA® - 2Ex?
- X

< 2Ex = A¥X 2E mv?)

‘f =J2em
2E - mv?

-3
Vay : _ _2_E7 _ 2.25.104 _ 2501\1_
A* -.2.10" m
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O = £=\@ 25(radJ
' m VO,4 s )

bép 4n (A)
228B.Khi t = 0, vat ¢6 ly d6 x = 1cm va vén toc v = -25
. .x=‘1=Asin<p=>sin<-p-.»—'—1—'
Khit:O——[ ' A o5
v=-25=0AC0SQ=>COSQ = —
Ta tinh o] o6 hé E-= -;-kAz
v = o}(A% - x2)
o?= K
m
- N
& A=+2cm va k=250—"
’25 rad
Va = 25—
W 0) J—v 04
cosQ = =2 __1 = 23
?=2A A =3
o x=42 sin(25t+i—n)(cm)
‘ ‘ Pép 4n (B)
229A.  v=o0A
Ta cén tinh o va A. Ta c6 hé phuong trinh
1. ,2
E=>kA (1
2 b W
v = %A% - x2) 2
0)2-‘-'- k

| 3)
m -
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= A = \/—Z‘cm va k =",2.50E
‘ m

<:> (D_'\[E"' @:2{!_&5‘_)
" VYm 0,4 .8
o v,’m;mA:“z_s.\/EE%)._
- ~ Dépan(A)

230C.e  1kAZ=lix?ilpe?
2 2 2

kx?+mv?  100.9.107* +0,4.15210.107
k - "~ 100
A? =(900 + 900).107° =1800.1076 -

A= 30v2.10%m = 3v2 em.
. ,10 rad
\/— O 4 J_—
_2n 21:

= = 0,4s.

® 5,/—_—51t

A% =

281A.Khi vat & vi tri can béng, 6

P+N+ U =0

—_— — S —

PT+PN+N+ G = O

véi PN+N = O,

—_— — )
c6 P+ @ =0
& T, =Pp = Psina

k.Al, = mgsina
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mgsina _ 041005
Al, = _0 = 2cm.
k 100 02 7 :
Pép 4n (A)
—)x=3=Asinq>=>si§’§q>=—2- 4

' v=15410 = o)Acos(p:cOScp oA

Véi o= _1‘_=Jﬂ~=.5 10 ﬂ)
4 8

5J10A4 A
g L3 3 3 _
Vay o=_. Tacs A= - v.,‘--ﬁ—‘&/icm
npy~— Y2 .
, : 4 2 .
Phuong trinh dao dong cda vat Ia
x =‘k3J§ sin(s./l_Ot + %) (ém)
‘ Dép 4n (B)
238E.Ta ¢6 bidu thic cialy 4012~ x = Asin(at + 0 :
v = x' = oAcos(at + @) -
, a=x" _—mAsm(mt-t-q»)
Ningluoagdaod@ng E=zEs+E, ‘
'E'},‘-_*—;—mv =—;-mm cos(ust+(p)— kA’cosz(thp)

. Et = —kx2 ~= %kA2 sinz((!)t + (p)

1
.2
o = %kAétsinz(mt+¢)+ms2(e)t+¢)]= %kA2

Dép 4n (E)
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. 234B.Lic ban ddu, c6

“*V=0,25=mAcOsq>©eo5cp=9’—2é
t = 0——|—' - - QA
| a=-626y3 = 2Asm¢ o sing = 625‘/_
‘ 0252 .8 252;3
< 1‘ = 2A2 oAz 1)

m-J'— & 9—:-—1—=1 (vim:lkg) 2)
k m. - v
—kA2—0125 S 'A2.=_PL:-§-._ @)

Hé (1), (2), (3) cho  0,750* = 468,75

o  o?=6258
6) = 25(!—’—‘;)

Pép 4n (B)
285D.Khi hé & trang théi can béng, c6

—_— —
Pr+ QG =0
o Pp=T,
= k.Al°='mgsin'a
& Mo=w
k
Phai tinh k. _
T —+v=0,25=mAcosq» ' 'ocqscp:%%é
Lﬁct:ﬂ——L ) . ‘ 625\/—3—
. a=-625/3 = 0’Asing o smeo=—""F—
- - S 0°A
- 0252 6,252.3 '
< )1,- 2A2+ wiAZ : 4y
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Cheng= 7 thiA= —— =dem
sin = ' ’
'(b:‘/E:Jkl’sz _ 250 - 50(591_)
m m 01 s )
-Técéphudngt'ﬁn'h:

x= 4sm(50t + 2)(cm)

} Bapén(A).

wB.Do tée dung ciia F,, , 10 xo0 k; gidn ra dngn a, cdn 1d xo k, bi

nénéagna. dcéclbxaoxu&thlencéclwc&ng q va't;.'l‘a
6

1

F,, = C’, +Cy = a(kl + kz)
(D@ cing cia hé lb X0 l&k ki + kg)

| Niing ltm'ng ung véi bi&n dang a cua hé nh4n duge lk ka2 -

Ning lugng hé nhgn duge 1mg vd‘x wéc du’dc truyén vﬁn tée v,

1a 1 mv2
2 ,
~ Goi A la bién d¢ dao dong ciia v4t, ta ¢6
' lkA2=—1-ka2+—1—mvg
P e T ,.
2,2 o -4 ' P
A% = ka +.mv, - 250.16.10~ +0,1.2500.2.10 =18.10_-4
A= 3/210%m = 3J§ om.
' DPédp 4n (B)

2410 Klu hé théng & trang thdi can béng 2 1 xo déu b gian. Gm
dOgléncuaméxlbxolucéylaAl,vaAlz Tac6 ' .



. 284B.Lic ban ddu, c6 :
>v=025=0Aco8¢ < CO8Q = 9’-2—5
. mA

0—{4 a=-625/3 = —-o?Asing < sing = 6’225J§
- : o T - oA
1. 028% 6,25%.3
RPCTCRRRYE

T ..
°= ,’."_ o 2_.1.1 vim=1kg) @
Ym k m.

1)

SKAT-0125 o 'A2.=°—’l“2§ @

Hg (1), (2), @) cho  0,750° = 468,75
= 0>=626
6) = 25 (E) ‘

8

| Pép 4n (B)
285D.Khi hé & trang th4i can bang, c6 ' '
—_— — i
PT+ 'Q =0
L= Py =T,
< kA, = mgsino

sin o
& Alo = Eg_—__

k
Phai tinh k. ‘
7 S —>v=0,2>5=o)Acosq) . 'acqscp=9—’2A—5
. a=-625/3 =-0’Asing o siho= ”2A :
. : - ®»

0,252 --6,252.3 '
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l e

s RSN
1 : 3

,025
. —kA? —0125 = == 3) -
e Q : ~k ®

Ha (1), (2), (3) cho 0,750)2:468,75 '=> 0= zs(’ad)
. s

m-J- = k= mm-252—625—1\l

' 1100, 5 500 :
Va Ay = 21008 500 _ogem
fy . 625 625 Bem

bép 4n (D) -
236A.Lic bt déu, c6 : .

— v =0,25 =0Acos @
t=0—l: * \
a=-625/3=-¢ Asing

0252 62523

e 1= + 1
T 0?A? A2 .
m k m

-—;-,kA2='0,125 & A2=,0—’lfE C®

He (1), @), (5) cho o= 25(“"’) va. k= mo?= 625
Vay A= 025 002m 2cm. -
M A

237A.Do tdc dung cha E), vat di chuyén doan a, 16 xo k; bj gidn
doan a, cdn 15 xo0 k; bi nén doan a. § 2 Id xo_-xué’t hién lue

Y —_ b . .
- cing G va G .Tacé: _ -

n

bdp 4n (A)
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‘i‘:‘f"_tf‘}-g =0
o F=Ti+C, o 10=ak; +ky)

10 1000
& a= —m=—— =4cm.

250 250

Dép 4n (A)
238C.Do tac dung cla F: ma vat ¢6 ly do x = a. Trong di chuyén

nay vét nhén dugce co néng E= %kaz.

Ta cé =%1{A2 o A=a

Khi vat di chuyén doan a thi F,=T; +'Cy
< 10 =k;a + kga

.10 10
P a=z ————=——m = 4cm

ky + k2 250
< A=4cm.
o ' Dép 4n (C)
239A.Do téc dung cda F0 , do bién dang cia céc 10 xo0 1a a. Tacé:
R -T+T o 10=ka+kea

10 10°
& as ——— = ——m=4cm

ky +k, 250
: . ] . 4
: ",‘_=4=vASll.1(P=>sm(p=X>()~ ‘
LﬁCt:Q___[ ‘ .
' ‘ ;V=0=(DACOS(p:'>cos(p‘='0’ =+
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Chono= = thiA= L
2 . n
sin —
" Vm m 01 s )
‘Té.céphuaﬁgtﬁﬁh:

X= 4sm (501: + 2)(cm)
Dép 4n (A)

m.l)a‘bic’ dung cta F s lb xo k; gién ra dnan a, cdn 10 xo k, bi

’nénéeana 3 cdic 1d x0 xuﬁthxéncéclu!ccﬁng ’q va Q Ta
c6: S X

. Fo =Ci+Cy= 8(k1 + kz)‘
(BO cing cia hé 1d xo0. lik k; + kz)

Nang luo‘ng ung v6i bién dang a cﬁa he nhén duge lh ka

Nang lugng hé nhén dugc ing véi vige dUO'c truyén vﬁn tée v,

la - mvg

2
~ Goi A la bién do dao dong cia vat, ta c6

lyaz o1y, +Lmy?
- 2 2 - 2 , -
L3 . Y
Lo ka ; mvg _ 250.16.10° +2 (5),;.2500.2.10 -18.10°4
A= 3/2.10%m = 3VZ em.
‘Dép 4n (B)

2410 Khl hé thong & trang théi cAn’ bﬁng 2 1d xo déu bi gidn. Goi
d6 gidn ctia méi 10 xo luc 4y la Al; va Alz Tac6:
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CTn=Tee & kA '=k.2-M2 (1)‘

e M o
" Khi kéo vat tit O dén B (OB = 10cm) ma lz khong bién dang,
-Aly = 10cm. T (1), ¢6 :
. k,.Al 14.10
Al = =272 =22~ = l4cm
1Tk, 10
P4p 4n (C)
242C.Khi vat & vi tri M trong qu4 trinh dao dong, ta c6 :

Ef+-§’=i" o Ci+TCy=ma
=k (AL +x) va  Tp=kyAl - x)

& kAl + x) — koAl + X) = ma
(= —kl.All - k1X - kz.Alz - kzx = ma
o Ak +k)x=ma o a=——l§l—%x

& Docingciahtloxolak +k=k=10+14=24>
i | | —

' Tdn s8 gée JE _2.4_5(_4)
- m 0,96 s

243B. OC=Al, OB=Al, OM=x
Vatqua M, c6 : ’ '

Pdp 4n (C)
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E+-§=§ = —'Uﬁ-@z;nﬁa '
kil + ) = TlAly + %) = -

ki.Al, - klx k2 Alz - kzx ma

—(k; + kg)x = ma

Db ciing ;:{35 he 1o xo 14 k ikl ik =24N
m

Tén s6 géc 1a o= J- s(radj

8 ¢ 0 ¢

: x—élG:Asin(p:>Sin~cpv=1—0>0
Lﬁct:O{ . .

v =0=0Acosp= cqsq>‘=0,(p=i—72E

10

, C6 A; = 10em

=T
=3

A

sin —

(3]

o x= 10sin(5t+%)ém.

- Dép 4n (B)

244D.Khi vét & vi bri ¢ can béng thi 15 xo k1 gian doan Al, va 1d xo k,
gian Al,. Khi di chuyén vat tit vi tri can biing O dén B ma OB
= 10cm, 10 xo k; khong bién dang; ta ¢6 Al, = 10cm.

Vét 30c6 ‘C?Ol = 'C'aoz : (=0 kl.All = k2.Al2
'k_z.Alz _ 14.10
k, 10

o A= = 14cm.
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Do cing cia 10 xo 1a :

k=k .+ ko :..]_0 + l4~=124’li:-'

Bién d9 dao dong cla hé ia 10cm

Khi vat & B, 10 xo k1 gidn doan (All + A) = 14 + 10 = 24cm va
1o xo0 ko c6 4o dai tu nhlen

Tacé: T =k(Aly +A)=10.24.10"7 = 24N
Gz 0 _ N
P4p 4n (D)
243D.

N

|
| LLALLLLR

—
I, 6

(f)

Khi vat & vi tri can bang O thi Id xo k; gian doan Al,. Khi kéo
vat tir O t6i C thi tdng d¢ bién dang ciGa 2 1d xo 1a Al = 5cm.
Taco:

Aly + Al =5, (1)
k1Al = ke Al (2)
(2)=>  75Al, = 50Al, < 3Al =2Al,
(D= Al =(5-Al)
< 3(5 - Alp) = 2Al,
15 = BAl,
& Alg=3cm va o Al = 2cm.
b4dp 4n (D)

246C.Khi vat ngang vi tri M ma OM = x . gia thit M c6 toa do
x> 0 thi 10 xo0 k; gidn doan (Al; + x), con 10 xo0 kp gian doan
(Al - x)
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Al

A

-
‘Ul
0

Tacé: €+—5=§ o  Ci+T;=ma
& -ki(Al +x) + ka(Al; - X) = ma
* & fkl.A_ll - kix + ko.Al, = Ksx = ma
‘ <~k + kz)x =ma
< a= —(ij=—£x |
m m
Vay db cing cﬁé héla:
k=k;+ky=50+75= IZSE.
. m ,
Pép 4n (C)
247B.Goi Al; va Al 13 dd gian ciia 2 1o xo khi v4t & vi tri can bing.
Kh1 kéo vat tir O dén C, thi téng dd gidn «ta 2 1d xo la
Al = Aly + Aly = 5em (1)
ki. Aly = ky. Al < T5Al, = 50Al, (2)
He (1), (2) cho Aly = 2em va Al = 3cm

Khi vat ¢ C, 10 xo k; gidn 6cm, vay C céch vi tri c4n bing la
4cm. -

, bédp 4n (B)
248B.Khi vat & vi tri cdn bing, né chiu téc dung cia cdc lyc cing

—>

' —GTI va Ty, nguge chidu nhau. Dd gian ciia cac 1o xo 1a Al va Al
Tt vi tri cAn bing, ta kéo vat theo chiéu duong ctia truc toa db
doan x4c dinh réi budng nhe. Khi vat ¢6 ly do x < Al, thi 10 xo
k; gidn doan (Al; + x), con 10 x0 k, gidn doan (Al, — x). Ta ¢é
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phuong trinh :

—_— — - R
T+ Ge=F o -TCi+T;=ma

& -kyah + %) + kAl - X) = ma
L= —kl.All - klx + kz.Alz - kzX = 1ma
= '—(kl + kz)X = 1ma \

- a:_(iﬂg_]x:__k_x
’ m m

Vay d6 cing cta hé 1a :

N

m

© = \/E.__ 125 =12,5(@)_
m 0,8 s

k=k, +ky=50+75=125

Dép 4n (B)
249A.

Khi vat & trang thdi can bing thi do gidn cda cdc 15 xo la Al
va Aly, ta cé : : . -

Aly + Aly = AB - (I + l5) = i0cin

Co = ’C‘Oz = k;. Al = ko. Aly

= 60Al] = 40A12 p— Al1 = %Alg
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Tacé : All =4cm va Al = 6em.-
. Dap an (A)
250D.Khi dua vat tir vi tri can béng vé K thi 1d xo k; c¢6 do dai tu
nhiér rdi tha nhe thi vat dao dong Liec vat G vitri M
(OM =x), tacé : :
'§;+ 'a; = i; L=t —"Cl + 'U2 = ma
V6 Ty= kAl + %) VA Ty = kAl — )
Ta cé‘: —kl(All +X) + ky(Aly - x) = ma
—kl.All - klx + kg.Alz - kzX = ma
o —(k; +ko)x =ma A
’ (kl + sz k s
& as= | ——fix=-—x
, m m.o
‘ » C 1A 1s N
Pocingciahéla: k=k; + ky = 100—.
: m
| | Dép 4n (D)
251BLuct-0 vétcolydox_—4vavant6cv—0 Taco

X = —4 Asm(p,sm(p— d <0
‘A
‘ v‘=0=/mAcos<p,coscp‘=Oc>w:ig

Chon ¢ = —— — =4em

( ;)
sin| ~ —
_ 2
Tacé: o= \/k1+k2 \/@— (rad}
- 1
X = 4sm(10t g)(cm)

Pap 4n (B)
. 252C.Khi di chuyén vat dé 10 xo k; khong bién dang thi lic 4y vat
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c6 ly dd 1a x = —4 va co hé nhan duge mot nang- lugng la

1 kx2. @ d6 ta truyén cho vat van tée v = 40931, thi nhan
L8
duge thém nfmg lugng ~;—mv2. Vat dao dong.
Goi A la bién d¢ dao dong, tacé:
LTpaz o Ly Loy
I I
A2 kx? + mv® _ 100.16.107* +1.1600.10™* _ 2.1600.10™*

'k 100 104

- %%;/5.10“%1 = 4/2¢m

_ Pdp an (C)
253B.

Khi hé & trang théi can biing thi 2 1d xo:cimg bi nén
' Aly + Aly = Al = 9em '
Tacé Tor = Toz '
& ki Al = ke Al =  60Al; = 304l
| & 2M, = Al
Vay Al;=6cm va  Al; = 3em.
i ’ DP4p 4n (B)

254C.Hé 10 xo nhan dugc ning lugng —;—kx‘2 véi x = 3cm

Vat nhan duge néng lugng -;—bmv2 .

Coningciahéla:
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Bl i ve o kek 4k 90l
) 2 2 : m
E = 7-;-.9'0.'9.-10‘4 -+%.1.8;1.1t2 .107* =810.1074J = 0,081J.
D4p 4n (C)
255C.D?.eiing ¢da hg 10 xo 1a : ‘ '
| k=k +k;=60+30=90>
m
Khi di chuyén vat dé k, khong bién dang thi vat c6 ly do
x = 3cm, hé 1d x0.nhan dugc thé nang E, = %kxz.

. Vat:duge tfuyé‘n vén téc v nén nhan duge dong néng K4 = % mv?.

Goi A 1a bién 49 dao dong ctia he, c6 :

%kAZ = —;—‘kx2 + %mv2
2 2 -4 L 2 -4 '
AZ = kx ;mv _ 90.9.10 -.F9]6.8'1.1t .10 -18.10°*

A=3y2.10"m = 3/2 em.
Pép 4n (C)
256E.Dj cing cia hé Ioxo  k = k; + ky = 90 g

.w= \%z‘k‘-’-_‘)%\h_o:gﬂ(%g)

x;3=’Asin(p,sin<p=——3 >0 -
b= A
] - In 9n 3
VvV = = A ye = = e = —
; v =9n = 0A cos ¢,cos ¢ oA 3n

w
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S X= 3\/5 sin(a'n:-t +%)(cm}.

| Dép 4n (E)

257B.G9i k la @b é;’rng cia hé 19 xo, ta c6 k = 2k,. Con 14c 1d xo dao
dong & phuong thing ding, ta c6 : P = k.Al, vé6i Al, 1a d¢ bién
dang ctia hé 10 xo khi & trang th4i can béng.

Vay mg=kAl, < m_A,

k' g
= T=2nvA—l-l
g g
Tacs T=20=20_T(
o 10 5
& T on % = Al,,:i:—lo—m:l()cm.
5 g 100 100
DPép 4n (B)
) - Al C
258A.Tacé T = g=2n — & Al =10cm
g
. . -10
x=-10=Asing,sing=——<0
t:()—{ A
v=0=wAcosq>,coscp=0:>(p=izt—
Cé (p:—E, A=—_—10—=10cm
2 . ( n)
sin| - —
2
» . n),
X = 10sm(10t - E)(cm).
Dap 4n (A)

259A.Ta tinh van téc theo céng thic

v=ovA? -x?
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ki

Phai tinh bién d¢. Khi ta nang vat de cdc 10 xo khéng bién
dang thi vat c6 ly d6 x = A,

2n __2£'_1t
‘_l 10 5:] n_, [AL
—>2n’ 5‘ »g
= Al0 —-——m—lOcm
-~ 100 100

Vay dlydox = ~ 2v2cm , thi vat c6 van téc 1a

v=10100-8 = 96(9—[“—)
S

‘Dép 4n (A)
260B.

Khi hé & trang thdi can bing thi 1o %0 k; gidn doan Al va ld
xo k; bi nén doan Al vi MN = [, + [,.

Phan tich lue, c6
=2 D — —
P+ N+ G+ Gy =0
= F{+f’;+ﬁ+§;+*§;=0
=0 i
< Pr=Ty+Tou
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Pr = Psina, Ty = k1Al Ty = ky.Al
¢ Psino = Allk; + k)

Psina _mgsina

<> Al = =
041005 2
50 - 50

" D4p 4n (B)
N

261C.Ddcimgciahé loxola k=k; + ko = 50;.
Khi nang vat dé€ 15 xo k; bi nén 2cm thi vat c6ly do x = 4 + 2.
Lic d6 hé 16 xo nhan dugc thé nang B, = -;-ka. V4t nhan
duge van téc v thi c6 dc}ng ning Eg = %mvz. Goi A la bién 40

dao dong cta hé, c6

Lpa? - Lyps? 4 Ly
2 2 2
a2z Kx?+mv? 5036.107 + 0,4.900.5.107*
: k 50
A2 3600.107°
50

A= 6v2.10%m = 642 cm.
Pap an (C)

262B.Khi he 8 trang thai can b?mg, lb xo k; gidn Al;, 10 x0 ky bi nén
Al,. Ta cé

(ll + All) + (12 —Alz) = MN = ll +'12
< Al1 Alz =0 hay All AIQ = Al
Theo phuong-ctia mit phing nghiéng cé

e s T
PT+'ZBI+IQZ=O
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fey

(=4 Pr =/'C?0V'1n+ 'ZjQQ
L= Psina = ‘601 + 'Uog

<  mgsina = (k; + kp)Al = k.Al
Viy 4§ aiing cta hé 1a

k=k +ky =50
m

o= 5 va T=2n m
¥ym , \‘k
T= 27:‘/0’—4 = 0,56s.
Y50

v Pép 4n (B)
263ELﬁc Ové.tawthcdlydox—

= -6 va v4n téc
ve 301/—(cm J- f50 5J_ rad

O{X —6 = Asm(p,sm(p—x<0
t=0-
ot v-—~(xul(&cosqr=30\/r5_-_-:/cosq>=30"/g =M= 6

Vézy (|':~=—E va .A=—'—_—6—=i=6\/§cm
4 sin(»— E)‘ _‘/g
x= 642 sin(5\/5t - g) (crm).
bép 4n (E)

264B.Sau kh1 da mic diu thi hai cda 10 xo ky v6i N, tha nhe vat,
vat dao dong, tdng cdc do bién dang cda 2 1o xo0 la a. Khi vat &
trang thdi cin bing, né chiu téc dung céa cic luc cing

— ——
G1 va Gy - Ta co
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G+t Ce=0 & Tus= 'Cozr 7
L= kl.All = kz'.Alg hay 40All = 60Al2

- 3
& - Al1= *Z—Alz

A11+M2=a=5 L4 gl_&lz'l'Alz:AS

<  Alp,=2m va Al =3cm.
P4p 4n (B)

265A.C6 thé coi nhu ta da kéo vat tir vi tri can biing vé vi tri dé Id
- x0 k; khong bién dang ; lic 4y vat c6 ly d6 x = Al;. Ta tinh
duge Al; = 3cm. D9 cing cha hé 10 xo la k. Goi bién 49 dao

dong 1a A, ta c6-

_kAz—_; kx? o A = Al; = 3em.

’ Dép 4n (A)
266B.Khi vét § vi tri can bing, 10 xo k; gidn Al;, 10 xo0 ks gidn Al,. -
Tacs Al +Als=5 va kAL =keal
"= 40Al, = 60Al,.
Ta c6 Al; = 3em. Cé thé xét bai todn nhu sau : Ti vi tri cdn

bing di chuyén vat d€ k, khdng bién dang, tha nhe, hé dao
dong. Tacé : '

x=—3=Asin(p=>‘sinap=:—§<0
: - A
t:O‘r

_ n

= ¢ = 0AC0sQ > cos0=0,0=%—

2
. T N -3
Cé6 g=-= va A= ———— =3cm.
2 ( n)
: smt-»—,
2 o
oo B [kirky \/;953 lo(md)
Vm m S L s




)

< x = 3sin (10. - E)(cm)

Pdp dn (B)
267D.

Khi hé & trang théi can béing, 1d xo gidn Al,, & 16 xo xuit hién

 I’c cing a Luc nay truyén theo day tdc dung (kéo) vao m,.
Dé6i v6i my, c6 : '

—_— — -
P1+N1+'q=0.>

— — -3 —

PT1+ PN1+N1 + ‘q
=0

N — ‘PT1+'C; =0 < PT1=‘UO

< Py Sind = k.vA.l0

o Al = DESma
k
Pdp 4n (D)
268C.Tacé : ‘
E= —kA?=1(m, + my)o?A% =202
2 2 |
-2
= o’A’= g'_2'1—0:8.10‘2. i
05
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Vat dao dong didu hoa, c4c bidu thic cia van tdc va gia toc lic

t=01a:
vV, = 0ACOSQ = 0,1J§ = cog(p = 9’_1;[?_
o v wA
é°=—w2ASin<p= —JE = sing = '#;/6
S oA
o ., 0,02 . 6
szz w*AZ
0,02 6
R

= + -
8.102 8.107%a?
& 810202 =6+002° = 610%0%=6

= o 5 _ _ 100, m=1o(53‘1]

T 6.10°2 s
2 81072 _a 2
o A2- 50 = 8.10 & A= 2V2.10%m =2J/2cm
 Pé4p 4n (C)
269D.Tacé E=210"2%= %m + my) 0°A® (1)
v, = ®ACOS) = 0,1\/§ (2)
a, = —0?Asing = - V6 (3)
Hé (1), (2), (3) cho  «?=100, o =10 (r—aij ,
) S
va A=2/2102m
0,12 1 n
2> CosSp = ————— = = = =t
10.2V2.1072 2 P33
@)= sinp= — V> ¥ _n
1002v2.102 2 ?=3
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Chion o =§ Tacé: x= 2\/§'sin(10t‘+ %) (cm)

Dép 4n (D)
270BTacs E= 2107 - S e m)tA? (D)
Vo = 0Acosg = 0,1v2 (2)
a, = —0’Asing = - V6 @)
He (1), (@), 3)cho  «?=100, o= 10(“:")
'vd  A=2J210%m=2V2cm
o} lydox = \/5, m,;‘c6é van téc _
v=mm=10ﬂ=1oﬁ%
Dép 4n (B)

271E.Khi hé thong & trang thdi cin bing, 10 xo gidn ra doan Al,, &
16 xo xudt hién lye cing T, = k.Al,. Luc ciing cia day treo vat
1a R, = P, luc t4c dung vao rong roc 1a 2R, = 2P.

- . - i - —
o D61 v6i vat m c6-hé thic P+ R,=0 < P=R,

e Véi rdng roc ¢ f-}- 2E:= 0. & ©T,=2R,=2P
< kAl =2mg

2mg _2.1,2.10 _ 24
k 200 200

D6 di chuyén cia vat a=12.2 = 24cm

< Al = m = 12cm.

Dép 4n (E)
272C.Kéo v4t hudng xudng tir O dén B, buéng nhe thi hé dao déng.

Khi vat.§ M (OM = x) thi 1 xo gién thém doan % vét ¢6 van
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téc 1a v. Goi co ning Eq = %mvz. Ta c6

1.(x 1
E=‘Et+Ed= Ek(—z-) +§mv 1)

Pao ham (1), c6

0= mvv+%kxx_{:v~x ’

c:»Omx+—k—x (2)
4

o xte= -—x _‘mzx véi 0 = " va T = 21r‘/4m

Vay vat dao d(fmg diéu hoa véi chu ky 1a

4m 48
T=2 ‘/—— =2 J—z— = 2r,/0,024
"Wk " “™200 "

T=04V6s

Pép 4n (C)

273E.Chon gbc toa d¢ 1a vi tri can biing cda v4t. Chon géc thdi- gian
(lic t = 0) 1a ldce vat bit dau dao dong, c6

x=6=Asin(p:>sinq>=£>O.
: A
t:O{_
v=0=(:L)Acoscp:3cosq)=0,<p=i—12E

Chgn<p=g,thi A= = 6cm.

sin —

Ta tinh o : Khi vat c6 ly do x, thi né cé van toc va dong ning
1 R . . . i -
3 mv?. Ld xo gidn thém doan g nén. c6 thé ning

2
lk(E) 1y
2\2) "8
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& E= 1mv"’+lkx2 (1)
2 8 |

Dao ham (1), ¢c6 0 = mvv' +%kxx' véi v =x"va v=x

P 0 =mx" + »]Ex hay x":——k—x (2)
4. - 4m
k 2 " 2 g
Pit —=o o x'=-o%x 3)
4m

T4an sd géc
0= X _ [200 _ [100 [100 19\@(__9)
“Vam V48 V24 V1406 2V6l s
X = 6sin 5‘/Et+E (cm)
6 2
' Pép 4n (E)

274A.Khl hé théng & trang th4i can bing, goi luc cing cia day treo
- la Ro , luc cang cda 19 xo0 1a Z? , €6
‘R, =T, = kAl ' 6))
| Phén tich luc & vat m, c6 v

RT+ P =\'0 < Ri=P (2)

Hé (1), (2) cho k.AL = P = mg

S A= mg _ 0610_ —6— = 6cm.
k 100 100

Vi day treo khong co gidn nén d6 di chuyén cta vét a = 6cm.
| - Dép 4n (A)
275C.Khi vat dao dong ngang vi tri M (OM = x), thi luc cing cua
day tr eo la R 10 %o gian doan (Al, + x), lue cang & 10 xo la '
T=k(Al, +x)=
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-

Véi vat, cé f;+ ﬁ =F
<& P-R=ma

< P-k(Al, +x)=ma (1)
Khi vat & vi tri can bing thi luc

“ oy A
| cing cua day t}'eo 1a R,, 10 xo0 gién Dlg %) 0
Al,. Luc cing cia 1o xo 1a — X
T, =kl = R, M
va R,=P
< P=kAl 2)
Ta(L), (@c6 a = - Sx= -ux. V()
m
Vit dao dong véi
[— ;
®= \/—-1-E vaT - ilfr‘.‘nl- =2n 98 =£s.
“Vm \k V100 5 ,
DPép 4n (C)

276C.Tacé: o= \/—E - 1190 _ 10 \/E
m 0,6 3

> Xx=-06=Asing = sing = %

b= 60\/ 60
V=60J§—mACOS(pZ>COS(p— 3 \/3 _8
IO[A
3
~ . . _6 R B
Vay ¢ = - vda A= -—— _-6J/2cm

n
4 ' (n)
sin| - —
\ 4

Vay phuong trinh dao dong cha vat 1a

X = 62 sm[lOJ; - ZJ (cm).

| | o ' 285

Pap 4n (C)
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2SIB * Kéo vat tir O dén B rbi tha nhe, vat dao dong, luc vat dén

288

M (OM = x), thi : .

e Ldxok; gian thém doan x, lam vat di chuyén doan 2x;

o Ld xo k, gidn thém doan x, lém vét di chuyén doan x,.
Ta ¢6 : X=2X +Xg (1)

Khi vat & M : goi luc cang ciia day treo vat la R , goi lue cang -
gcicloxola G va G .Tacs: '
T =2R = ky(a; +xy)
Tz = R = ky(ag + Xp) -
o 25,=T7, = 2Zkia+x) = kyla, + xp)
< 2ksay + 2koxs = kyay + Kyxy (2)

Phan tich luc ddi véi vat, c6 .- -

"P+R=F < P-R=ma.
& P -koay - kox, = ma - (3)
(Khi hé & . .ag théi can béng; tac6 P = koay va Zk;a; = kja).
Vay : | ]

3o a= —ﬁxz (4)
m
2k2x2
2 - KaXg
( )<:> Xy kl‘ |
o a4k, 4k k, +4k
R T
- x= KX
' 27 k, + 4k,
k k
4 = %2 K
(.,)=> a o+ 4k, X



V6i vat, c6 P+R=F

& P-R=ma

& P-Kk(AL + x) = ma (1)
Khi vat & vi tri can bing thi luc

2 ~ N Y _/
| cang cda day tvreo\la R,, 10 xo0 gidn Blg x) o
Al,. Lyc ciang caa 10 xo 1a — X
To=kAl, =R, M
vi R,=P
= P= k,Alo_ (2)
Tu (1), t2)’ ¢c6-a = - -lix= ~0’x. v (+)
m
Vat dao dong véi
w = \E va'T f»!rr‘_,[m< =2n 06 =ﬁs.
. Vm . vk V100. 5 }
Pdp 4n (C)

276C.Tacé: o= \/‘ /10 J

— X =-0= Aal;lkp-—?blulp—x

5
60J3 02
v=60\/;—mAcos<p=>c05(p- =X

10\/§A
3

Vay q)=»~E va A= =6\/§ém

-6
4 ' ( nJ
sin| - —

\ 4

Véay phuong trinh dao d6ng cta vat 1a

X = 62 sm[lo‘/‘ - Z) (cm).

Dap 4n (C)
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277A.Cé m; > m,; nén 15 xo bi nén doa‘n Al, rbi hé théng & trang
thdi can bang. Goi luc cang cia dﬁy treo la R0 luc céing 10 xo

la T, =k.Al,
e Véi m; ¢6 P2+Ro= < R0=P2

=0 <  P;=R,+C

o k.Alo = (m; — my)g

(m; ~m,)g _(15-05010 _ 1
k 100 10

m ="10cm.

Pap én (A)

278D.Kéo m; huéng xuéng tir O dén B (O, B = x, = 25cm), tha nhe,
khi m, & M (O, M = x), goi luc ciing ciia day treo 1a B, lyc
céng cha 1o xo 1a ?7

. —_ 3 ——
 Véimyeé6 P,+R=F, ©  ~P;+R=mp (1)
e Vé6im,;c E)+§+'Z’T=E)o P,-R-T=ma (2

& P -P-T=(m+mda  v6i t=k(Al+x)

< Py -P;-kAl, —kx = (m; + mya
Kln hé & trang théi can bing, c6 P, - P, = k.Al,

< —kx=(m; +mpa
: a= xu
< as= ~,Lx{ pat— X _ 02 c6 X" = —o’x
' (m,; +mjy) " m; +m,
Vay tdn s6 géc la o = \/ L \/m = 5\/5(33‘1)
m; +my 2 s
P4p an (D)
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x=2’5=Asin'cp:.>sivn'<p=g§ >0
279B. t=0——-[: A
: > v=0=0Acosp=cosp=1t_

2

]

I
o
o

‘Chon ¢ LPY, A= 25 = 25cm

T
sin —
2

J__k = Jl@ = 5@(59)
m; +m, 2 S

Vay x = 25sin (5\/§t +g) (cm)

155
Il

; : ‘ ~ bap 4n (B)
280B.Khi co hé & trang th4i ¢an béng thi :

e 10 xo k; .gidn doan a,, &k, xudt hién luc cing Ty, = k;a,

* 1 xo0 k, gian doan a, & k, xudt hién luc cing Tp, = koay

e goi luc cang cia day treo 1A R,, ta c6 :

R, = Cog = keap
- Ry=P
< P=ksas

= a2~=£=_rgg_=w._—_lm=20cm_
k, k, 5 5

e Luc kéo rong roc la 2_15{_: (huéng xuéng). Ta cé :

2R,+ =0 < Tp=2R,=2P

kja; = 2mg
1= g'—o’l'—lo_zim=10cm.

20 10
‘ Pdp 4n (B)
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281B.* Kéo vat tir O dén B réi tha nhe, vat dao dong, ldc vat dén
M (OM = x), thi : ' ‘

o Ld xo k,; gian thém doan x, 1am vat di chuyén doan 2x1-.
o Ldoxok, ‘gién thém doan x, 1am vat di chuyén doan x,.

Ta c6 : X = 2%; + Xg .  _ 1 '

* Khi vat 8 M : goi luc cing cta day treo vat la R, goi luc cang
& cédc 1o %o 1a ? va .fé{ Ta ¢6 :
T =2R =ky(ay + X))
Cs = R = ko(ag + x3)
o 20,=T, = 2Zkyay+xo) = kyla; + x1)
< 2ksay + 2koxs = kyai + KXy (2)

Phan tich luc déi véi vat, ¢6 .

- o

'§+R=F o P—R:ma~\
& P-kiag—keXozma - (3)

(Khi hé & . .ag thdi can béng; tacé P = koay va xza; = kja;).

Viy :
@o  a=-ix, 4)
. m
o 2k,x
2)- = 27272
2 %= K, |
| sk, ak,)  (k, +4k
(D X=X2+—2x = 1 72 . 2172
k, xz[,+ li xz( k,
& Xg = kyx
' 2" k, + 4k,
4)> a= ~£2—-. ky )
. ’ m k1+4k2
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_kiky
m(k; +4k,)

diéu hoa vé6i tan s6 géc 1a -

® = k1k2 »
" Vmds, +4ky)

Pat o’= x" = —0’x. Vay vat dao dong

" Dép 4n (B)

x=10Asin@ = sin¢ = %3 >0
282B.Lict =0 { v
v=0=0wAcosp =>cosp=0,¢= i%
Chon ¢ = g c6 A= 10cm.
o2 L ook gmd)
- T 2t s
5
Ta ¢6 phuong trinh :
’ x = 10sin (51; + 223) (cm)
Pdp 4an (B)
283B.Khi hé thong & trang thdi cin bing, céc
luc tdc dung vao vat gom : trong luc P.
Luc cang cta 10 xo F;) va luc ddy Ac-si-
o -
mét cua chat 16ngv f. . Ty
> — - ﬂl
Tac6: P+ +f=0 - — 10
=g—
o P-TC,-f=0 >
' ‘ = =4
o P-kA,-f=0
= mg-kaAl,-VDg=0 « @V
o VDg - k.Al, - VD,g =0




285C.Toa xe chuyén dong nhanh dén véi gia toc 1a a.

¢ VgD=-D,)= ;
VgD - D) _ShgD-D,)

Al, =
k k

P4ap dn (B)
284C.Kéo vat hu'o’ng xudng doan a, budng nhe thi vat dao dong. Khi
vat & vi tri M c6 ly do OM = x, ta c6 : '
P+ f+T=F , | .
& P-F-T=ma véi T=k(®,+x
&  P-f-kal-kx=ma ‘

k - 2 k
fe=—g a=-—x (=4 X =—0X V0Ol 0= ,/—.
N m

Vay vat dao dong diéu hoa véi tdn s8 géc o = ‘/ E )
m

~ Dép 4n (C)

Khi con lic 16 xo & trang
thai cdn b3ng thi truc caa
10 xo0 hgp véi phuong thing
ding goc o. Cdc luc téc
dung vao vat gdm trong luc 2
i
i
|

|

- L —

P. Lyc cang cta 1d xo T

N
va lue quan tinh F.Tacé:

’QF,+C 0.

P*+'C§=O < P*=C, (1)

Goi P* 1a ti‘gng lugng hiéu dung P* = mg*
T, = k.Al, véi Al 1a do gian cda 10 xo khi hé ¢ trang thai csn
bing.
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P=P*cosa - <« P*= (2)
' v - cosa
Hé (1), (2) cho :
KAl = - & A= P ™8
cosa kcosa kcosa
] 0,12.10 2,4 240cm 6
Aly = = =——m-= =—=2J§cm.
w0 Y3 40¥3 403 3
"2
Dép 4n (C)

286C.Khi con ldc 1d xo ¢ trang thdi can bing, n6 chiu tdc dung ciia

luc quén tinh F, luc céng cda 1d %0 E (T, = k.Al), trong luc

—

P.Tacé:

—

- - ; ‘ — —
P+F+ =0 o P+3G=0
& hinh V&, cb tga:% = 'F=7Ptgoc

' » 1 1043 (m)
< ma=mgtga & a=gtga=10-—= = —|—
_ gtg gtgo = 5 3 |22
' Pdp 4n (C)
287D.0 trang thdi can bing, con 14c chiu tdc dung cha luc quén tinh

(T, = k.AL) va trong luc ﬁ .-'Lb X0

—

F, luc cang cda 1o xo ‘G,

°

gian ra doan Al,. Ta c6 :.

> 2 —
P+E+ G =0
P =0 o Pr=T, 1)
. | ‘(P*- goi 12 trong lugng hde : dung)
P* = mg* (g* goi la gia toc hiéu dung)
P = P*cosa <& P*= P (2)
cos o

291
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o P*=P+F « g1*=g+ai=10+2=12(;—2—)

Chu ky dao déng 1a :

T =2n l* = 6,28"% = 1,4s.
Vgl 12

Dép 4n (B)

323A.Giai doan (3), con ldc tham gia vao chuyén dong chdm déan

324A.0 t6 chuyén dong xudng déc véi

310

déu hudéng 1én véi gia toc ag = % =1

m
SZ

Con l4c chiu thém tdc dung ca luc quén tinh F; c6 chidu
ngugc chiéu véi trong luc P. Ta c6’
- - - ’
P+F;=P;* véi Fy=maz; va Ps*=mgs*
o P#*F=P-F; o g*:g—a3=10—1=922.
‘ s

Chu ky dao ddng cia con l4c la

T3 = 2n X——l— = 6,28‘}0’6 = 0,63s.
g3 * 9

Dép 4n (A)

gia téc a, con ldc chiu thém tic
dung cda luc quéri tinh F nguogc

R
chiéu v6i a. Khi con lic &
trang thdi can bing ta c6

B3F+T=0 (1)
]_.;*+'Ze= 0

Chiéu (1) trén OX, c6




P=P*osa - < P*= (2
cosa :
Heé (1), (2) cho : ‘
k.Al, = P & A= E_ . _me
" cosa kcosa kcosa
0,12.10 24 240cm 6
Al = 22222 = 27 _m= =—=2\/§cm.
° 40 V3 4043 40V3 3
"2

_ Pdp 4n (C)
286C.Khi con lie 10 xo & trang thdi can bing, né chiu tdc dung cia

—

luc quén tinh i?‘) , luc cang cda 16 xo G (C, = k.Aly), trong luc
5. Ta c¢6 : J

E+§‘+"Z_f_=_0 = §*+E§=O
6] hinh vg, ¢6 tgoa = % = F =Ptga

< ma=mgtga < a=gtga=10i=5)i§-(2)

NE) 3 \s?
Pap-an (C)

287D.0 trang théi can bing, con l4c chiu tdc dung cia luc quan tinh

—_—

F, luc cing cta 1o x0 ‘G (G, = k.Al,) va trong luc f’) Lo xo
gian ra doan Al,. Ta ¢6 :.

£¢_f‘), + E =0
§*+Ti°:=0 o P*=T, (1)
) (P* goi la trong lugng h«ié 1 dung)
’P* = mg* (g* goi 1a gia toc hiéu dung)
P - Prcosa < P*o -1 (2)
cos o
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mg

cos

mg 012102
kcosa 40,/—

"Heé (1), (2) cho - k.Al, =

& A=

_2\[§cm va g*= =—
c

Chu ky dao dong cta con 14c trong toa xe la :

, . ’
T* = / 2J' 243.107°.48 3 =92v3.10%2 =023 s.

10 2
DPdp 4n (D)
Ghi chd vé cau 287. Ta ¢6 :

T“v‘=2n/A?_°- ”vdi Al = me va gf= g
7 -kcosa cosa

CosS QL _

Véy T* = 2n
k cosa

'288A.Khi con l4c can bing tiong toa xe, truc lo xo nghiéng goc a = 30°

10 xo0 gian doan Al,. Ta c6 :

,1—5+§,+‘—Z§=0
PriT =0 < T,=P*

kAl =mg* (D

0

P = P*cosa & mg = mg¥cosa

o gr= B (2)
_cosa

Chu ky‘dao dong cta con lic trong toa xe dy la :

/Al. m on |k
= 2n g:=2n\/_-—k: @-w:F,;\/;.




- x=4=Asin(p::>sin(p=—Z—>0 '

Khi't:O—r
—->!v=(r)=0)Acoscp:cos<p=0,q)=ir—12E

Chgnq:-_-.g,cé Ar=4cm va o=

X = 4sin 10\/?9“E (cm).
'3 2

289E.Khi vat & trang théi can bing, 15 xo gian doan Al,. Céc luc téc
dung vao vat théa mén hé thic :

Dé.p 4an (A)

RN | 2
P+F+ 5 =0 T
- —_— I»':'_—lz7
P*+ =0 <& . v
+G {P*=P+;F
<o 'P+‘F='Co 'Uo
< - mg+ma = kAl L :
B ) A 9. 0
pl - DE+a) 0214 28 LB [°
» k 50 50 ) P
: e A
280 P

Al, = — = 5,6cm.
50 A

’ v (+)
Dép an (E)

290B.Khi thang m4y chuyén d(‘)ng cé gia téc thl ngoai trong luc P

con lic con chiu thém tdc dung cida luc quén tinh F ma téng

hop cla P va F la P*.Tacc’):
_=1—5+E - < P*=P4+F
Vay : mg* = mg + ma o gtr=(g+a) ' (1)
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D3 gian cha 10 xo khi con 1dc & trang théi can bing la Al,. Ta
c6 : ) -
P* =C, = k.Al, o mg* = k.Al,
mg *

k
Chu ky dao dong cta con 14c 16 xo & phuong thiing ding (trong
thang mdy) la :

_
T* = Zh‘/él—"—=2n\/mg_ =on |2
, g g

T = 2v10./22 - 2§,

= A=

Dap an (B)

291E.

294

10 xo0 k; gidn 7cm

10 x0 ks bi nén 3cm
< téng do bién dang ciia 2 10 xo0 12 4cm = a; + a,
Khi hé & trang théi can bing, né chiu téc dung cia céc lue _

cing Z,‘;n, 2702 Ta c6 -
C’:oﬁ, Cz"oz =0 o Tu=Tp <« ka =k,

4
o a,=a2=§=2cm=a.,



e

Vay khi he d trang thal can bing thi méi 1> xo da bi gidn ra
la 2cm.

Pap an (E)

292C.Tir B ta théa nhe, vat dao dong, lic vat dén M (OM = x), 10 xo0
k; gian ra doan (a + x), con 15 xo0 ko bi nén doan 9x — a). Vat

chiu tdc dung cia céc luc cing ZZ va ZZ .Tacé:

-

E+ ?i =F o “C,-Ty=ma

o ~ki(a + x) — ky(x —a) =ma

o -kja-kx-kx-ka=ma

o —(k; + k)X =ma o a=x"=- k; +ky
: m

Do cing cia hé 1o xo1a k = k; + ke = 100 (E)
. m

Dép 4n (C)

293D.Téng céc do bién dang cta21ox01a 7 -3 = 4cm. Gvi tn can
bing 10 xo k; glan ay, 10 x0 ks gidn ay, ta c6 :

a; + a; = 4cm

kja; =ksa, <& aj=az= - =2cm.

DO |

Khi keo vat dén B, vat c¢6 ly dé la 5cm, hé nhan dugc nang
lugng > kx2

Goi A 1a bién d6 dao dong, c6 :

_;_kA2=-12—kx2 & A=x=5cm.
, Pap én (D)
2904C.  Li=l+Al ;3  l=lo+ Al |
1y - Iy = Aly — Aly = 30 — 22,4 = 7,6cm
i 295




295A.

' Al = m.lg,—MQ = M28 o AL -—.Alz =

k k
ko 1 -mplg (0,25 006) _os N
Al - AL, 76102 T m
Nl:n];lg
K All—Alzkz(Ln—l——mz—)-g—
Al 2&5:] ok
2" %,

k' )y - ~my)g
L -1

T = 21:‘/“‘1““2_628‘}03 = 0,73s.

—25—

(ml

- mz)g
k

Pép 4n (C)

" Dép 4n (A)



. 298E. T=2n‘ﬁ=¥—”=1s o 1=-8
g

120 4n?
T = o 1+747= 8
L+74,7 n
2n
g _
o 1+747=4 = 1=249cm
T = 2n ¢ =2—ﬂ"£=}s
4g - 2 \g 2

Bap an (E)

299C.Goi chu ky dao dong cda qué lic dong hé & mat dat va & mat
trang la Tp va Ty, ¢6

TD = 27'C —l- va TT= 21‘[ L
\gp . vg'r

Thoi gian dé€ kim phit quay mét vong & mat dat 1a 1 gio, thi
thoi gian dé kim phiit quay mot vong §.mit tring la :

16 =20 2> hay 2h 27 phat.
\/_ - 100 ay phu

P4p 4n (C)
300C.Trong lu’c va lyc hap dén cla trai d4t d6i véi con 14c la:
P=
|- OM
F=G— T R?
RZ R

Trong luc va luc hdp, din cda mit trang ddi véi con 14c 1a

P’ = mg’
w , . oM
F' = m g = R:z

R:2
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Chuong VIII
CON LAC BON

296C.Ta c6 -

2
Ty = 21:‘]% o T2y
2
T, = 21:\/7—Zj - TE=ATy,
g g
2
Ts=2=n htly = T32 '—'én—(lx + 1)
g g
_ 2
T, = 2n h-l = T42 =4—n—(l2—l1)
g g

vay T2=TZ+T; & Ts3= V3% +4% = 5s.
T42 ST2-TZ o Ty=v4'-3 = 2,64s..
Pap 4n (C)
297C. G01 chu ky dao déng cta céc con 14c 1a T, va Ty, do dai cta
chiing 1a 1; va .

30T, = 36T, BT, =6T, = Ti= %Tz

o KJET——1221:JE
144 —

< 1y = 1,441,
g _ v
1= 1y=22 & 1,441, -1, =22
22 N
Iy = =50em va I, = 72cm.
0, 44

Dap 4n (C)

297



Chu ky dao d()ng clia con l3c & trai dat va & mat triang fa @

T= 21: —
}Tl J-
"M, 37J‘ 3,7
R'

GM'
er

_243T

0
»a
g |

N

P4p 4n (C)

: ~ R . - - 90
301A.Mbi giay dong ho ch hanh 14
6i gidy dong ho chay nhanh la 86400

~ 0,001s. Mudn dong

hé ding phai ting chu ky. Mudn chu ky ting, ta phdi téng
chidu dai con 14c mot lugng 1a Al sao cho mdi gidy déng hd

cham mot ludng la 90 =107
6400
Goi T 1a chu k¥ clia déng hé hién trang, goi T' 1a chu ky clia
déng hd ma do ting Al. Tac6: .~
T=21rJZ va T =on At
g g
' 1
o —T—=‘/“N P A A
T I l 1 l
T Al T-T Al
& =-l=— = ——=—
T 21 T 2
o 1073 = él—
21
éll-= 2.10%=0,002 %% = 0,2%.
Phai ting 0,2% do dai con 1ic.
D4p 4n (A)
299




130
86400
Chu ky hién trang cta déng hé 16n hon chu ky ding. Muén
déng hé ding, phai giam chu ky bing cdch gidm d6 dai hién
trang doan Al.

302B.i-:)c‘3ng hé cham méi giay 1a ~1,5.107%

Goi T 1 chu ky hién tréng, 6 T=2n Jz .
g

Goi T' 1a chu ky clia dong hé ma d6 dai da gidm Al cé

.T_zflAl
g

1 1-2
) {
; : _l

o L_(1.8)2.,,4

T 1 2l

T . AN T-T A

s —=1== = —— ==

™ T2l T 2 |
& % = 2!‘__':11_'1'_ =215.10"%s = 3.10%s = 0,003s
o i‘lf % = 0,3%
Phéi gidm 0,3% d6 dai hién trang.

~ Pép 4n (B)
303C.0 mat dat thi trong luc va luc hap din déi véi con ldc 1a
. mM GM

P=mg va F= G—R—Z— = R

Gdocaoh, thi P,=mg vi Fo= G20
(R+h)
GM
o . 5
(R-h)*



R 2R

T, T,-T h
= = 1= =
T T 2R

Sau 1 ngay dong hé cham la
h 0,5. 86400

—.86400 ———3375
2R 2.6400

= (R—'}l) 2 =R+’—h—

DP4p 4n (B)
305C.Do dai day treo qua 14c la
11=lo(1+at‘1’) va l2=lo(1+at‘2’)
Chu k¥ dao d(‘)ng tuong ung la

T1 27 \[Z va T2 =2n \/E
g g

Vily>1l «» Ty > T,. Vay déng hé cham. Mai gidy cham la

=T .Tacé:
T - '
' 1 1
T2 1+at2 Y -5 ot. ot
== =010+aty)2A+at,) 2 =1+ —2}§1-21
T, \/1+at1 2)%( v ( 2 2
Ty a 2 tgt alty —ty) aAt®
=l by -ty)-a* 2212 1 g
Ty gtz ) 2 2
0
o &_1=a.At v
. Q
T 2
Sau 1 ngay dém déng hé cham
o.At° 2.107°.10

86400. = = 86400.=— U _ g 645
2 2

bép 4n (C)
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Chu ky ciia con lic tuong dng la

T0=21t\/z va T.=2n —l——
g . 8¢

Vig.<g & T.>T,:Vay ddo cao déng hd cham. Ta c6

T _[g _ /GM R+h? _R+h _. h
T, Vg, VRZ GM R R’

Sau 1 ngay déng hé cham la

%.86400 = g’—%—i—%ﬁ—()g = 33,75s.
Dép 4n (C)
304B.Gia téc & mit dat va § dd sauh la
g = G—M va g = GM
R (R - h)?

“Chu k¥ cua con 14c 1a

T=21[ !— va Ts=2anl_
- V8 8s

M=2m®D va M- %n(R—h)sD

RZ.

< g= G 4 rp-4ioDR
3 3
_G 4. R-n’D- %nGmR_— h)

= gs =

_ (R-h)? 3
& g <gnénT,>T: Vay dua xudng séu déng hé cham.
M>5i gisy cham 1a —5— T
T, _ |8 R 1 1
= —— = = 1 3
T Ve 5
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306E.Dj dai day treo con ldc & t, = 25°C va t, = 10°C 1a
l1=lo(1+at(1)). va ‘ lZ=lo(1+atg)

Chu ky cida con lic 12

T1=2nF va TZ:ZEJ}_;
g , ) g

Vil,<l, < T, < Ty Vay khi nhiét d0 gidm thi déng hd

nhanh. M3i gidy nhanh 1a ?L%—T&
' } 1

o 1, - 1
'_’I_‘1_= Lﬂ:(l-{-atg)z(]_-f(xtg)‘z =
'T2 1+(Xt(2)

| = (1+£1_j(1_0‘_t“2_)=1+M’

2 2 2
To_q,est o Ly oAt
T, 2 T, 2
MaJi gidy nhanh la
0 j -5
86400.9‘%9 86400.%&_ = 12,96s.

Dép 4n (E)
307C.Khi dua déng hé qua lic 1én cao hodc xudng sau thi déng ho

déu chay cham.

DPua 1én cao méi gidy cham la %
< T I . 1. .h
Pua xuéng sidu moi gidy cham la SR
Pép 4n (C)

308B.Khi nhiét do thay ddi thi dé dai day treo quéd lic thay déi
theo qui luat

I, =101 + at®).

303




. Khi nhiét d¢ thay déi thi chu kj' dao déng cla qud ldc thay

déi.

Nhiét 4% ting, chu ky ting, dong hd chay cham mbi gidy
o

.cham la oAt

Nhiét do gidm, chu ky gidm, dong hd chay nhanh, mdi giay
" nhanh 12 9‘1“—.
2
Dép 4n (B)
309C.Khi dua déng hé xudng do sau h thi déng hé chay cham, mdi
idy cham la L
g1 : 9R "

Ménh dé C sai.

_ Pép 4n (C)
810E.Chu ky dao dong T = Zn\/z = 2s.
g .
2
o 1o €104
4 4.10
Goi S, 12 bién 46 dai,c6 S, = o,l = 0,121 = 0,12m
S, = 12cm
o= ( f (rad)
D4p 4n (E)

311B.Phuong trinh daor dong c6 dang
. | a = a, sin(ot + ¢).
,Biéh dd gée o, = 0,12(rad). Phuong trinh van téc
’ v = wAcos(et + ¢)

5 .
T=2$=21t‘/z o l=£=1m
_ Yz 4n .

304




’ 10 rad )
Ve \/}T - “(TJ
Lict = 0 ‘_L)ajo=<josinq):>sin<p=0—,cp=0_hozficq)=71
v=0A=0Acosp =>cos¢o=1¢=0
Chon ¢ = 0, c6 phuong trinh dao dong cda con ldc don la
o = 0,12sin(nt) (rad)
hode s = s.sinnt (em) = 12sinnt (cm)
(vi-s, = 0ol = 0,12.1m = 0,12m = 12cm).
Ddp an (B) 7

o=

312C.Phuong trinh ly d6 goc la o = 0, sin(ot + @)
Phuong trinh ly do dai 1a ol = a,l sin(ot + @)
‘ hay s = Asin(ot + ¢)
Phuong trinh van tdc daila v= oAcos(ot + ¢)
T=2n\/£ = 'l=gT—j=1m
g 4n

Bién d6 dai A = o/ =0,12.1m = 0,12m = 12cm
r /_ (rad]
0=
‘= O{S—-O Asmcp:>sm(p—0(p Ohodcop=mn
- v——(-)A—o)Acoscp:>cosq>——1q)-n

Chon ¢ = x, cé

s = 12sin(nt + 7) (cm)

. D4p an (C)
313D.Qii dao dao-dong 1a 24cm < Bién do A = 12cm
7 2
=28 = 21 T S
\e C4n? 410
. A= a,l = U, = ‘?— = 0—11—'—2 = 0,12(rad)
305




Pdp 4n (D)
31_4A.Bién _d@ dai A = 12cm

T:‘i’hsé’gc’)c o= ‘/%

TuT = Zn\/g tmh duge [ = 1, vaym_n[radj
3

o O_L—is~0 Asing=sing=0thi¢o=0hosicp=1
- v=0A=0Acos¢=cosp=1¢=0
Chon ¢ = 0. Ta c¢6 ,
' s = 12sin(nt) (cm) _
~ Dép an (A)
’ © T2
315D." T:Q‘Zn\/z = l=§iP~2—=1m
' g 4n ,

A gé =12cm

i)

t =0 _[:s=0=Asmq>:>sinq):O,(p:Ohoécq),:n
- V=0A=nAcosg=>cos¢9p=1,9p=0
Ta c6 phuong trinh dao déng s = 12sinnt (cm)
A :

Glydcf)s:%,cé:E:G & 6 = 12sinnt

= sinnt = 1
2

: ¢ 1
P —>t=-=5s
= mt = 6 6
b5n 5
— = t=—8
6 6
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Vio<t<

> | -3

= ~1—s, tachon t= ls.'
2 6

316C. “'w = \/g - |20 ‘/_Zé = 2,5\[5(@), A = 12cm.
l 0,8 2 ’ S

>x=0=Asing=>sing=0,0=0hodco=n

D4p 4n (D)

t=0
' v=0A=0Acosp=>cos¢o=1¢=0

Chon 9o =0, ¢6
x = 12sin 2,5v2t (cm) ,
DPép 4an (C)

317E.Khi cho con ldc di chuyén tir O dén
B, ta da cung cdp cho né mét ning
lugng la mg.OH. Ta buéng nhe, con
l4c dao dong, 6 vi tri M con ldc c6

2

dong nang la %mv va thé ning la

ing.OK

= -;—mv2 + mg.OK = mg.OH

< v? =2g(0OH - OK)
OH =10 - IH =1 - lcosa,
OK =10 - IK = [-— lcosa
o vi=2gld - leosa,) — — lcosa)]

= 2gl(éosa — COS'Ly)

Pap an (E)

318D.Khi.dao dong trén qui dao, 6 méi vi tri con ldc da tham gia

vao chuyén doéng tron tam I. ban kinh [, luc huéng tdm la
2 .

\%
F=m->
m l

Khi con ldc 6 M, c6

307.




- - -

7 P+ C=F
" Chiéu trén true MI, c6
v : V2
< —Pcosa + T = mT

2

< C= m'll“ + Péoscx

= I—?— .2gl(cosa — cosa,) + mgeosa \O

<> T = mg(3cosa = 2c0s0,).
Dédp 4n (D)V
319B.B¢d qua ma sdt, ning lugng dao d()ng ciia con lic la
E- = mgOH = mg( - lcosa,)
‘E = mgl(1 - cosa,) .

= mgl|] cos? %o 4 sin? %o || cos? Lo _ sin? %o
2 2 2 2

E = mgl.25i112%

Khi con l4c don dao dong diéu hoa, c¢é o, nhd, singzi ~ -(-1—23
, 2.
< E=mgl2. %o i o, = A nén ol = fA—
4 l 2

l1mg ,»
(== E==-"2A

2 1

Dap an (B)

320A.Khi thang mdy chuyén dong cé gia toc, con 15c chiu thém tdc

T . = [ Ly e g - .
dung cta luc quén tinh F nguge chiéu véi gia téc a . Ta ¢6

-

P+F-P* o Pi=F + P

308



>

< mg* = mg + ma A

hay g*:g+a=12?2

>
P

o

Dép 4n (A)

821E.Khi con 14c tham gia vao mdt chuyén dong cé gia tdc, né chiu
4 ’ A . .

thém tdc dung cla luc quédn tinh F nguge chiéu véi vects gia

. -
toc a. Ta co

P*=P-F < mg*=mg-ma
*-g-a=10-2=8 >
g =8 F
. l . " l
Tacé T,=2n |- va T*=2n |—
g : g" A
>V P
" P
e T = _g_ = T* = To i
,To B s I
_9
10 :
T*= 2 5 = 2,24s.

Pap an (E)

322B.Gi4i doan (1), con lic tham gia vao chuyén déng nhanh dén
déu huéng lén véi gia técla a; = 40 _ oI '
. 20 52
z - ) - g =
Con ldc chiu tdc dung cha lyc qudn tinh F ciung huéng véi
trong lL_fc P . Ta c6

—

P+F =P* véi P*=mg*

309




[

‘e P*=P+F o g,*=g+a1=10+2’=12(ﬂz)
’ S

Chu ky dao dong la :

T] =2n f 628‘/—

323A.Giai doan (3), con lic tham gia vao chuyéh dong cham dan

40

déu huéng 1én véi gia tdc ag = o

Pap 4n (B)

m
s2

Con 14c chiu thém tdc dung cia luc quén tinh Fy ¢6 chiéu

S
nguodc chiéu véi trong luc P . Ta ¢6

- - :
P+Fy=P;* v6i Fy=ma; va Ps*=mgs*

Lo) P3*I=P,—'F3 = g*:g-r-

Chu ky dao dong ctia con l4c 1a

g3=10—1=9sﬂz.

Ty = 2n /—l— =628 ,ZQ-G- = 0,63s.
. V837 9

324A.0 t6 chuyén dong xudng doc véi

gia téc a, con 14c chiu thém tic
. - -
dung cda lyc quén tinh F nguogc

-

chiéu véi a. Khi con léc i}
trang thdi can bang ta c6

Ej:.F +
, P* =0
Chleu (1) trén OX, cé

(1)

m 2T

310

Pap 4n (A)




—;C‘sinB + Feoso = 0 &  Tsinp = Feoso - (2)
Chiéu (1) trén OY c6 , ,
~P + Teosp + Fsina =0 ‘Ceosp = P Fsina 3)
Fcosa _ acosa _
P-Fsina g-asina

V3

4.Y°
=—2 __-0433

10-4. -
2

& B = 23°30.

(2), 3 = tgh=

_ v o Ddp 4n (A)
325A.Khi con ldc ¢ trang théi can bing, c6 T

B+F+T=0 (1)
P*+T=0 @)
Chiéu (1) trén OX c6 _
—~Csinp + Fcosa =0 &  Tsinp = Feosa

Chiéu (1) trén OY c6
-P + Ccosa + Fsino =0 <« ‘Ceosp = P — Fsina

o tgh= Fcos.a - acos.a - 0433
; P-Fsina g-asina -
< B =23°30
0,1;4.—J—§—

- _ Fc.osa _ ma'cosa _ 2 _ 0,87N

sin B sin B 0,398 _ .
. DPdp 4n (A)
326B.Khi con lic & trang théi can bing trong toa xe, ¢6

- o -

P+F+T=0 (1)
N .
P*+T=0 (2)
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*“Chiéu (1) trén OX c6 |
~CsinP + Feosa =0 <:>
Chiéu (1) trén OY c6
-P + 'CcosB + Fsina o

acosa

&  tgh= ——— =0,443
g-asina
Tac6C=P* o Ft‘:osa =
sin

sinf = 0,398 <

Vay T 2n

m

T=6,28

=1,69s.

o
No

'Csinf} = Feosa

‘CeosP = P - Fsina

cho B =23°30
£ _ Acosa
sinf
*= 2 =87 —
g 0,398 7 g2
Dap 4n (B)

326%A.e Mot vat trugt khong ma sdt trén mit phing nghiéng thi

chiu tdc dung cda phan luc PT-

cda trong luc, Py song song véi
mit phing ngh1e11g Vay gia toc
cua vat la

azzl_;P5111a=gsi11a (1)
m - m

e .Khi con lic & trang thai cdn

-bang, ta c6
P+F+C=0 (2)
W—J

P#+T=0 (3)

312
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Chi&u (2) trén OX c6
, —Csinf + Feoso = 0 < ’?sinB = Feoso
Chiéu (3) trén OY c6 |

-P + Tcosp + Fsina =0 <  Teosp = P - Fsina

’ Fcosa ma cos o acoso
o tgP = - = - = -
P-Fsina mg-masinoa g-asina
sin o cos o sin o cos &
o tgB = g - -8 = tga

g-gsin®a gl- sin? a)
& B=a=30% '
Dap 4n (A)
327B.Vat trugt trén mit phéng 1ighiéng khong ma sat c6 gia toc la

a = gsina. O trang thdi can bang céc luc tdc dung & con lde

thoa man hé thic :

P+F+CT=0 (1)
P*+T=0 )

Chiéu (1) trén OX &

- —'FsinB + Feosa =0 < . Tsinp = Feosa NG)) v
Chiéu (2) trén OY c6 . '

~P + TcosP + Fsina =0 & ‘Teosp = P - Fsina (4)

Fcosa ma cos o

o tgh= = tga

P-Fsina - mg — masin o
< B:O(‘=30°

_ Fcosa macosa _ mg sin & cos o

Tir3) c6 T= o =2 :
sin f3 sin sin
e  T= 9’11;9#’31"/5— - 34N

Ddp 4n (B)
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328E.Chu ky con l4c khi khéng vuéng dinh 1a

g 10

'Khi con lic qua vi tri cin bing
Q, né vuéng dinh ¢ C, day treo

nélar=L-1m
2 ,
Goi cdce vi tri bién 1a B (trude

khi con lic vuéng dinh) va B' -
(sau khi vudng -dinh) va O la

N . - /
. Vi tri-can bing. Theo dinh luat K
bdo toan va bién héa ning

. O
lugng, ta c6

Es=Ey <  mghg = mghy
< hg=hp.
VAay cdc vi tri bién B va B' nim trén cing mit phing ngang.
‘ s Pép 4n (E)
329A.Tru6c khi vudng dinh, chu ky dao déng clia con lic 1a

T, = Zn‘/z = 2\/1_0‘/% =22 s = 2,82s.
p :

Khi vuéng dinh chu ky dao déng la

. 7 1
T =21 |< =210 —— = 9s.
CTem e

Chu ky dao dong cta con lic 1a

T=21 +1)=L2s2+9
2 2 ]

T = 2,41$.

' Dap 4n (A)
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330A. T, =2 |- =628 | = 2,0060s.
g 9,81 :

, . , ->
Khi dat trong khong khi, qud cdu chiu téc f
dung ciia lyc ddy 4csimét f nguge chiéu -1-)>.

oy

trong luc P.

Trqng luc hiéu dung qua ciu la

P*=P - f=mg-D,Vg=mg|1-

T _,_T-T, DV _12n 107%)° 12.314.107°

- T, T, 2m 2652100 3 26.52107°
= 0,0604.1073
T-T _ 60,4.10°s

[s]

Vi T > T, nén khi dao dong & trong khong, chu ky con ldc
tang len mdi chu k¥ 1a :

At = 2,006.60,4.107 = 121 16. 10"65 = 121,16us
; D4p 4n (A)
331B.Ta c6 - |
T = mg(3cosa — 2¢080L,)

&  cosa = ] £+2cosao -1 4 +2.05
- 3\ mg 310,2.10

o cesa=1 D a=0°

315




Khi Iue céng 'C = 4N thi con 14ec ngang vi tri can bing.
“v* = 2gl(cosor — cosd,) = 2.10.0,4(cos0 — cos60°)

v2=81-05=4 = v=2[1n—]
S

Pép 4n (B)
332C.Khi khdng tich dién, chu ky dao dong cia con l4c don la
AT=27r\/£—628 0,25 = 1s.
g 9,81 , ME)
Vi T*< 0755 co T™ < T
o gf>g o P*sP
; g R4 5 . q<0
Vay luc dién trudng F . cing chidu véi N
trong luc P. ? F
9
P'

Viq<Onén E c6 chiéu huéng lén.
P

P+'f‘)*= o mg + 1q]E = mg*

gf=g+ lqi’—g-, va T*=2n =l—

g
. 472 ' 2
T+ = — Tll = g+ lqil:}:in*zl
g+iql— s
'in_E__finzl o E- 4n21_‘g35

, , |
E- i?’z?ifﬁi 9,81 005_ = 7718V ~ 7720V.
{ o075 5.10°°

Bap 4n (C)
333A.Luc dién trudong F tdc dung vao dién tich 4m ngugc chleu

dlen tru'ong, do dé F va P cung huéng, ¢6
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E+i*:=1_5*= =N mg*=mg+ |q|E vdi 1O—Y~

m
g“=g+ lq E vachuky T*=2n -—l*
m \} g

-5 3
8.10 ‘;L;io - 1779

g*
T# = 6,28 05 = 1,05s.
1779

334A.Khi dién truong c6 chidu
huéng xudng thi luc dién

=979 +

‘Pip 4n (A)

- . R ..
truong F nguge chiéu véi

trong luc P. Ta c6

P*=P-F
F
©  gi=g- —
m
‘ e
va T*=2n |— -
v}g"‘ > (E)

g =gl =979-8=179
m

T+ = 628'05 = 3,32s
17,79

Pap dn (A) - -

335A.Trong dién trudng, khi con lic ¢ trang thdi can bing c¢6 : -

- o

P+F T =
—
P*+T=0

tga = —g o F=Ptgcx




ol = (1-099967 < a=0,0283rad

B = 1072.9,8.0,0283 _ 0.27734.108 v
107 ' m
v Dép 4n (E)
'339C.Khi léng kinh c6 khong khi, qua l4c chiu téc dtjng cta luc day
Ac-si-mét F ngu‘qc chiéu trong luc E Trong lugng hiéu dung
ciia qua 14c la P* =P - f
Véi f=VD,g va P=VDg |
< mg*=VDg-VDg= VgD -D,)
o VDg*=VgD-D) '
\ : D

= g’5‘=gD;)°=g(1']%0) va T*:zﬂ\lgl;

Trongchéh khoéng, con ldc c6 chuky T,=2s=2n /z :
: g

- Vig* < g o T*> T, Vay dong hé cham. Mbi gidy cham la
T*-T, .

.Tacé
o

Ig(l TR - o
1-=22
-5 %) (-2
- 1
T .=(1_D0' 2 :1+92
T, D 2D
T * T#-T, ‘D, 13
T, T, 2D 2.85.10° -
Mbi ngay cham la
1,3.86400 _ ¢ 6075 ~ 6,61s.
2.8,5.10° '

- Pép 4n (C)
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E+§=P*z o mgf=mg+ lq|E v 10--

gt =g+ ME va chu ky T*=2H‘,L__
‘m 'g*

-5 3 4
gr=9,79+ 210 2107 1779
40.10°
T# = 628 |02 1,05s.
17,79

Ddp an (A)
334A.Khi dién trudng c6 chiéu
huéng xuéng thi luc dién

N
trusng F ngudgc chiéu véi

trong luc P. Ta cé

P*=P-F

o gi=g- —

T

va T*=2n |-~
\/g::: 4

g =g- o= =979 8=179
‘m

Pdp an (A) - -

335A.Trong dién trudng, khi con ldc ¢ trang thdi can bing c6 : -

C=0
\"W'—’
P*+T=0
tga = g < F= Ptga )




mg

‘qE = mg tgo o E= —2tga
) _ q
-3 - .
= —10—‘3’719— - 09986.10% -
5,66.1077./3 m
E = 10* \i
- m

D4p 4n (A)
336C.Khi con lc & trang thdi can bing c6
7 5 s s
P+F+CT=0
_V——‘.

_P?*-t-'%: 0 o T =P*

P=P*cosa < P*= 3
cos o
-3 -
Vay T P o mE 1079792 yq0,08y
, cosa  cosa J3 ‘
T =0,0113N"
Pr200113 = mgt o gh= o oP-113%
’ - 10 S
Chu ky dao déng cia con ldc la T* = 2n / L
T* = 6,28 1.4 = 2,21s.
11,3
P4p 4n (C)
‘ T , "
337E. T, = 27 P o 1= gT; 9,80 49
I § - an® 43147

I, = 0,994m = 99,4cm |

. l-' )
T=2ﬂ\[0(1+_at )
g
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1

° , 1
1:‘/?Q(I—Jr(—“'—)xi =V1l+at® =(1+at)?
T, g L, ‘
o ’ o] o}
1=1+0(t < T=T, 1+(Xt =TQ+T°0(t
T, 2, 2 2

T=2+2.107.20 = 2 +0,0004 = 2,0004s.
' Dép 4n (E)
338E.Khi con l4c can bing trong dién trudng, c6

. P=P*cosa < - g=g*cosa
gt = 8 vd  T* = 9n /I= 1 +.‘(’x’c )
, cosa Vg* g*
o
T 271‘/lo(1+ott )cos o
0 0°C c6 :
T, = 271:‘/:
Khi T*=2s=T
= a+ at")cosa =1

=1-at® =1-2.10"5.20 = 0,9996

<  cosa =

1+ at®
= a=1° 62\ = 1°37.

100 ) .

F ) .
. tga = P < F=Ptga qE = mg tga
E=- D8,
q

2

e cosa=1-2sin’% =1-2% 209996
2 2

(tgo ~ sino = a)
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= (1 - 0,9996)

E=
107°

1073.9,8.0,0283

< o =0,0283rad

=0,27734.10° v .

Dép an (E)

'839C.Khi 1éng kinh c6 khong khi, qué 1ic chiu tdc dung ca lyc day

320

. - . R - .
Ac-si-mét f ngugc chiéu trong luc P. Trong lugng hiéu dung

ciia qui 14c1a P* =P -f

Véi f=VDg va P=VDg
¢ mg*=VDg-VDg= VgD -D,)
& VDg*=VgD -D,)
= g"“:gD;)Dozgtl_%) v T*=2nVé

Trong“chén khong, con ldc ¢6 chuky T,=2s=2n \/z )
g

Vigh<ge T# > T,. Vay déng hé cham. Méi giay cham la

%
T .Ta cé
(o]
'T*_g‘} g—_'~1 B 1
T»_\]—*— D, ) N i
o g \’g(l— D°) (1-&] (1_&]2
DJ D
2l
E‘_:( _&J2=1.+,D_0_
T, \ D 2D
T * T*-T, D, 13
<> [l [ = — =
T T, 2D 2.85.10
Mbi ngay cham la
13§§49—§) = 6,607s ~ 6,61s.
2.8,5.10
Dé4p 4n (C)




340C.Goi t; 1a khodng thdi gian thang mdy chuyén déng nﬁarquﬁng
dudng dau (tu A dén M)

AM= T2 = 98m R 14

Tacs a=>5-0098
10

1 ., 208 . = 1M
AM=ta? o t= 22108
| g1 T MZ 008 [-s

Pén M, vat c6 van tdc 1a vy

mw'B‘

v = at; = 098.10V2 = 9,82 2 e
S

Nita quing dudng sau, thang mdy chuyén dong cham dan déu
v6i van toc ban ddu vy. Phuong trinh van toc lav, = vy — at,

Pén ddy giéngvi=0 << vy-aty=0

= t2 = YM = gé[g_
| a 098
tz = 10\/5 S.

Vay thoi gian dé thang mdy di chuyén tit miéng giéng xuéng
ddy giéng la , -
- t = 10V2 +10¥2 = 2042 s.
Ta tinh duge thoi gian thang méy di tir ddy giéng l1én miéng
giéng ciing 1a 202 s.
k - Pép 4n (C)
341A.Nita dau doan dudng, con ldc chiu thém tdc dung cla luc quin
tinh ﬁ nguge chiéu trong lyc § Ta ¢6 :

. 1.9
P"“:P—F g,:;:= _a= —_ = — :0,9
N g-azg- €=7:8 g

roo [ L v T=21‘t\/z & TE>T.
Vg’ ' g

g

321




-Yay dong hd cham

N

= 1,054 >
F
T-k
— =1,0564 =1+ 0,054 -,
T , P
T * T * _T ) . ->
& =—-1= = 0,054s. P
T T

Méi gidy chdm 1a 0,054s. Sau thoi gian 2042 s déng hé cham
la . :

Aty =0,054s. /2 s = 0,763s.

DPdp 4n (A)
342B.Tu M dén ddy, thang m4y chuyén dong cham dan déu véi gia

técla a = % g, con ldc chiu thém tdc dung cia lyc quan tinh

- ) =
F cimg chiéu trong luc P. Ta c6
P*=P+F

"l g*=g+a#g+ %g:l,lg

T* = 2n {—l— va T'=2ng
8" ' g

" Vigt>g < T*<Tnén dong hé nhanh. Mdi gidy nhanh la
T - T *

’_I‘__ =0,9534 = 1 - 0,0465
T 1 lg 1,1

o 00465=1- L-_T-T*
‘ T

>
P

Y

“Sau 1042 s déng h(‘i nhanh 1a At, = 0,0465.10v2 = 0,657s.
» Pap 4n (B)
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343D.Goi T, va T, la chu ky cia qua 1dc § t§ = 20°C¥a t5 = 35°C,
c6 : S

. —— 2 . : ' ‘:
: g -8 S £

. — I3 >4 <4 Ty > T, :.d6ng hé
i lo.(1+ott§) RN '

T, =2
2 g

. L T, - ’
cham. M&i gidy cham la —2—173 Ta c6
1

‘ .o 0
e

L2_,=1.‘_on(tz—’cl) - _Tl_1=°‘Ato
T, 2 7T 2
o 2T _ A 940515 15107
T, 2

Méi ngay cham la
At = 86400.15.107 = 12,96s.
| Dép 4n (D)
344B.Chu ky ca déng hd 6 do cao h 1a T = 2x /li _Ta c6
gc

GM

lo =11+ atd)  va . GM
¢ C gc (R+h)2

Chu k¥ cua dong hé § mat dat 1a T, = 2n \/E
g

ll = lo(]. + (Xt/(l)) va . ‘ = —Gﬂ

R2
Tacé T,=T¢ o ii=l—1 PN §£=£C_
\ gc 8 g L
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G ds

345E.

324

2 N2 -2
8¢ GM, RY =(\R J _ 1 =(1+£)"‘

g ®R+h? GM (R+h

2h o
w1z S Re 7
lC 1+(Xt% -
L=—C (1 +atd)A+at?)! =
L 1+atd ¢ '

= (1+at M1 -otd) =1+altd -t3)

1- %=1+a(t%—t‘{)

2h
e N 1
oaR ¢ 7

g —go 2 gy, 22128

aR 2.1075.6400

cao 1,28km nhiét dé 1a 0°C.

Dép 4n (B)

o
-; 2 ‘/ ‘/20 =102 (s)

=a,t1_1OJ_1 10(m

i
!
o]
-
o+
<

=vM—a2f2=0 o a2=v—M ™
to
10v2 m
g = ———= 0,5'—2*
202 s B
—-

Thoi gian thang mdy di chuyén tir ddy giéng dén
miéng giéng la

t = 10v2 + 20¥2 = 3042 s.

Pé4p 4n (E)



846A.Nta doan dudng ddu thang mdy chuyén dong nhanh dén déu
. . -
huéng 1én, con lic chiu thém tdc dung cia luc quan tinh F;
-
cung chiéu véi P. Ta c6

=P+F, <o g"‘=g+a1-_'-1122
s

T*=2'n/—l— , T=2n\/z 2
g* g . -> 1
.P -’
g¥>g &  T* < T:ddng hd nhanh P*
Mbi gidy nhanh la T - T*, :
T *
= -09534—1—00465
*
1—?-—00465 == T-T —00465
Khi dén M, dong hé nhanh 1a
0,0465.20+/2 = 1,315s.
Dap an (A) ‘

347B.Nuga doan duo*ng sau thang méy chuyén dong cham da'n deu

qua 14c chiu thém tdc dung cda luc quén tinh F2 ngudc chiéu

N
P.Tacé
=P - F2 e
; m
o g*::g—a2=10f0,5=9,57 g
S \ F
2
g*<g << T*>T. Vay dong hd cham. N
. . . * at P.
Thot gian cham ting véi 1 giay la T"-T ,

T 18 = 20 095-14+0025
T - g * 0’5
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— 1=
T

* ® )
T T2-T _ o025,

Dén miéng giéng, déng hé cham 1a At, = 10v2.0,025 = 0,353s

Pédp 4n (B)
. L . 2n 2n rad
348D.Tan SO géc 0= ’F = % = 5(—;]
: ) 5
Géc a, nhd, ta c6
- ) 2 2
1-cosa, = 2sin2a—° = 2.a—° =%
2 4 2
a2 =2(1 - cosa,) = 2(1 - 0,991) = 0,018
- S o, = 0,134 (rad)
. . .. n
X = 0, = O, SINQ = sing = l,o= 5
o x= 0, 134sin (St + ](rad)
DPép 4n (D)

349C.Biéu thic tinh lyc cing ciia day treo con ldc don 1a
| T = mg(3cosa - 2cos0,) .
Coomin khi o = ‘ao & Chin = mg(3cosa, - 2cosay,)
' Tinin = 0,060.9,8.0,991 = 0,582N

Comx khio=0 < "Cinax = Mg(3 - 2c‘osao)

| " T = 0,06.9,8(3 - 2.0,991) = 0,598N.
7 P4p 4n (C)
350D Bién do dao dong clla qua cdula: A= Ez = 6cm

Chuky' T= 211"/: 628’ =2,198 ~ 22s

326

VI,



Tan s6 géc o = gTT—[ = 2,856(—11(1)
s

Khi t = 0{ x';'0=Asin'¢;> sin ¢ .—,(){'-é:;(p':o_hgac o=n
> v=0A=0Acosp=>cos9p=1=0¢={

Chon ¢ = 0. Ta ¢6 phuong trinh
x = 6sin(2,86t) (cm)

351D. 0= Jg = ,&‘3 = 2,86(3‘1—)
l 1,2 s

Vinax = 0A = 2,86.6 = 17,14(9‘—)
S

Pap an‘(D)

Eo 1l mg,2 100698 40,454 _ggo107ty
2 1 2 13 " _
E = 0,882mJ

DPép 4n (D)
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Chuong IX

. SONG CO HOC - SONG AM

352E. Ménh dé A ding, ménh dé B va C déu sai.
o ' Dép 4n (E)
353E. Séng ngang c6 phuong dao dong vudng géc véi phuong truyén
séng. Ca ba ménh dé déu sai:
Pép 4n (E)
354D. Séng doc ¢6 phuong dao déng trung vdl phu‘dng truyén séng.
Ca 3 ménh dé déu sai.
DPéap dn (D)

355D. Trong qua trinh truyén séng, vdn téc truyén séng chi phu
thudc vao tinh chat cia méi trudng ma théi.

Dap 4n (D)
356D. Ca 3 ménh dé A, B, C déu ding. ‘
' DPép 4n (D)
857E. Ménh dé B sai. |
DPdp 4n (E)

358E. Ménh dé B sai.
DPép 4n (E)

359E. Tacé o = 2nf = ETE
A=vT = T:i
v
2n  2mv ' 2nv
o = —=— = A= — o
A )
v

DPédp 4n (E)
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360C. Phuong trinh dao dong tai tam O la:

U, = asingﬁt Q

Séng truyén tir O dén M m4t mot thai gian la d
v

<> Phuong trinh séng & M lic (t + éj la asin 2% t.

v

< Phuong trinh séng ¢ M ldc t 1a

2n ( d) . t d
uM—asm—— t—-—|=asin2n — - —
T v T Tl

T

‘uy = asin2n —t——i
M= T A

P4p 4n (C)
361D Phuong trinh séng & 0 lictla
= asinot  véi @, =0

Phu’dng trinh séng ¢ M lic t 1a

uM=asinw(t——iJ=asin(mt——uld) v6i oy = —gd'
v

v v
Ta cé ¢M=——d——ﬁ-=—2—nd
v A A
T
2
& LPM—-cpo—Aw=—Tnd

Pdp 4n (D)

362C. Hai diém & cung phuong truyén séng dao dong cing pha khi
khoang cdch giita ding bing s nguyén buoc song d=ki

Pédp an (C)
 363C. Hai diém ¢ cung phuong truyén séng dao dong ngugc pha khi
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© HHodng cich gitta ching bing 56 1¢ nia budc song
A
d =2k +1)—=
, ( D 2

: . Dép 4n (C)
364B. Dang tdng quét ciia phuong trinh dao dgng hinh sin 13

u = asino(t +.¢) (

2n

' Tac6 m=—f=g © T=4s

A=vT

» Pdp 4n (B)
365D. Liic t, daord(fmg 6 Mla

M N
Xy = 0,04sin%(t -2) (&)
” PO » o we o 1. MN
Séng truyén tit M dén N mat mét thai gian 1a —- =t
- v
. n 2n
Tac6 —=w0=== = T=4s
2 T
A=vT EN v,=}-=1’g=0,431.
T ]
o t= 06 =1,5s
04

- Liic (t + t') séng 0,04sin g (t - 2) truyén dén N
< Lic t, phuong:trinh séng E’i' Nla
 xy = 0,04sin g (t-2-1,5) = 0,04 sin -’25 (t - 3,5) (m/s)

Dép 4n (D)

366B. T phuong trinh>dao dong ¢ M, ta c6 oM =2
& OM = 2.v
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" Tatinh v:

W= T2 o T = 4s
2 T
A 16 m
V= —=—— = 4 —
T 4 s
< OM =2.0,4 = 0,8m.
| Dép 4n (B)
867D. Lict = ~ = % = 25, c6 |
2 2
3n
um = 0, 04sm — (5 2) = 0,04 sin —2—
M = —0,04111‘ ‘
. Pdp 4n (D)
868E. Sau t = 3s, séng truyén dugc 18cm
= v= }-8~ =6 _I‘I_l_
3 s
Tir d6 thi, ¢6 A = (10 — 2) = 8em -
r=vl = T=r_8_%g
i v 6 3
Pép 4n (E)
369B. uy = 0,08sin| ~ ) 0,05 sinﬁ(t - —1—)
| 20" " 20
Tacé o= L 2—7[ o  T=4s
-2 T - ,
A=vT =10.4 = 40cm
" Pép 4n (B)

870C. Phuong trinh ctia dao déng 6 M la

uy = 0,05sin Et—i =~0,()5sinE t———L
2 .- 40 .2 20
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B e

‘Suy ra séng truyén tir tAm dao dong dén M mat mot khoing
1

thoi gianlat' = —s
& 20

Phuong trinh dao dong & tam O la
u, = 0,05 singt (m, s)

Dap an (C)

'371E Ha1 ng'uon dao déng cé cung tdn s6 va cling pha hoidc d¢ léch

pha khéng d8i goi 13 2 nguén ket hop.
'Dép 4n (E)
372B.

Sy

Cac phu’dng trinh séng tai M do nguén S, truyen téi va
nguén S, truyen téila:

U = asin[(ot - 9dlj =asino
: v
' . 0] .
Ugm = asm(mt - —dzj = asinf
v
Phuong trinh séng téng hgp tai M 1a

B . a+P

. . .o-
Uy = UM + Uy = a(sina + sinf) = 2acosTsm 5

ﬁM = 2acos g(dz - d,) sin [wt - 9(d1 + dz)}
2v © v )
' Ddp 4n (B)
373A. A = 2acos > (d; — dy)
2v
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= A=2acos%(d2—d1)
< A - max  khi ICOS%(dz—d1)|=1

hay %(dz —d)=kn o (dy—dy) =kxr

Vay Apx=2a khi (dy—d;)=kA
Pdp 4n (A)

374E. A = 2acos 2 (dy — d;)
: 2v
2n A () 2n T
A A G R ety
A i
T
= A=2acos—;-(d2—d1)

A=0khi cos”(d-d)=0 & Z(d-d)=@k+DT

& A=0 khi (d2~d])=(2k+1)%

Pép 4n (E)
375B. Goi B la diém thugc S;S, B
c6 bién do dao dong cuc 5, Sy
dai. Ta ¢6
SZB - SlB = k}\. ‘ p l k}\.
S;B=—+—
S,B+S,B=1 :}_’ 2T
Khi B di chuyén tir 1an can S, dén lan can Sy, ¢6
0<S;B<l o 0<£+ﬁ<l
; 2 2

ey,
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O0< —+—
2
Mol o ks-b (1)
2 2 A .
{ kax
—+— <
2 2 :
'E}l<l—£=£ o k<£ 2)
2 2 2 A

T va @6 - % <k<é -

376E.

DPép 4n (B)r

S o ‘ S
1‘ N B ‘ 2

~ Goi N'1a diém c6 bién do dao dong triét tidy, ta c6

, A ; :
SQN—SIN“(2k+\1)—2‘: l S,N = £+(2k+1)%
SZ‘N‘FSIN;I 2

Khi N di Vchuyé’n tir 14n can S, dén lan can S,, ¢6

334

0<S:N<! o O<é+(2k+1)%<l

0< £+(2k+1)& o (2k+1)&>—£
2 4 4 2
= k>——1—~~l
T2
Liokent < o @entl
2 4 ; 4 2
=3 k<—l+£
2 A
. 2 A 2 A

"DPép 4n (E)



- 877B.

378B.

B, B, B :
S, 1 Do 21 S,

Goi B la diém trén S;S; ¢6 bién d3 dao dong cuc dai. Ta c6
_ .y :
SB-SB=kh oo I &
S,B+8,B =1 272
véi k 1a tap cdc s6 nguyén.

e k = 0, goi diém ¢6 bién d9 dao dong cyc dai 1a B, ta c6

l
SzBo = 5 |
e k = 1, goi diém c6 bién do dao dong cuc dai 1a By, c6
I A
SeBy = —+ =
201 2 . 2

(LAY 1A
BB, =SB, - S;By= | ~+2]-2-2
N 1 2D 2 (2+2) 2~ 73

Khodng céch giita hai diém lién ti€p thude S,S; c6 bién do
dao dong cuc dai la —;—

Dép 4n (B)
Goi N la diém trén S;S; c6 bién d6 dao dong triét tidu. ,

Ta cé

S2N_SlN—,(2k+1)§ ‘; SzN=é+(2k+1)%

S,N +8,N =1
o k=0,goiN;la diém c6 bién do dao dong triét tiéu, thi
SN, = Lot
-2 4
o k =1, goi N; 1a diém c6 bién d¢ dao dong triét tiéu, thi
SgN] = i +3 &
2 4
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e - P NlNo = SZNl - S2N0 = _l_ + 3& - £ + .)i) = &
2 4 2 4 2
|  Dap4n (B)
379B. Goi B 1a diém c6 bién db S : B '
dao dong cuc dai. r S,
SeB-S;B=kA I kA
j 8B = -4
S;B+8;B =1 :I” e
0<S:B<{ = 0<£.+'k—}‘<l
2 2
o - =—x<k< —l—
A A
Ap dung s6,c6 - 10 <k< 10 o -6,25 <k <6,25

16 16
C6 13 gid tri nguyén cia k 13 -6, -5, ..., —1.0, +1, ..., 5, 6.
<> C6 13 diém trén S;S, dao dong vdi bién dp cyc dai.
Bap 4n (B)

380C. Goi N 1a diém c6 bién do S e s
dao dong triét tidu ! N 2

- §,N-8,N =(2k +-1)% -

— SoN = £+(2k+1)l :
S,N+S,N =1 — 2 4

A0<SQN<l = O<é+(2k+1)%<l

~l—£<k<~l+

z
- 2 1 2"
Thé s6 ¢6 6,75 < k < 5,75
C6 12 gid tri nguyén ciak < c6 12 diém trén S,S, dao
dong véi bién do triét tiéu. ‘
P4p 4n (C)
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381D. Goi B 1a diém c6 bién do dao dong cyc dai, ta c6

382C.

383A.

S,B -8B = k)
2P =51 ]»sm:éa%.

S,B+8;B=1 S
. k=0 ¢ SgBo=é=2,5cm
. oA
. k=1 co S:B, = — + ———25+1 35cm
2 2
L I A
° k=-1 ¢6  SB1=—--==25-1=15cm
2 2 o
. { A : ,
. k=2 c6. S;Bz_§+2-§—2,5+2=4,5cm
S A !
. k=-2 c¢ob S;By="—=2- =25-2=0,5cm.
-2 2
' Dapan(D)

Van téc truyen séng ¢6 gia tri cil, vay

A = Af = )»_Z'fi_zk 4cm

S diém trén S,;S, c6 bién do. dao dong cqc dai béng s0 gié tri

nguyén cta k théa méan hé thic

_L<k<ivc> —§<k<§ o -1,26<k<1,25
A A 4 4

Vay c6 3 cyc dai giao thoa.
P4p 4n (C)

SSM-SM=kr (1) '
Bién d6 dao dong cia M
cuc dai. Gida M va tung
truc cda $,S. c6 2 gon 161, 0

A . S S,
. cac gon loi nay ung véi ! / z
k =1 va k = 2. Vay gon M
16i qua M ung véi k = 3. D%
Thé s6 vao (1), ¢6 k£2 k=0
: k=3 k=1
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384B.

385B.

338

8-35=3x" k_%§=15cm
ve X o xf=1540=60"
T S

, Dap-an (A)
Goi B 1a dlem trén S;S, dao dong v6i bién do cuc dai, ta ¢6
S;B-S,B=kA :
] = — k — 31 0 B )

S,B+S,B =1 }SZB ‘;2+ 2 véGi > S.B <

Tacé - L <k< L
) ) y
M c6 1 gon 18i, trong khoang M va trung truc cia S,S, c6 2

gon 16i, vay gon 16i qua M dng véi k = 3. Ta c6

SzM—S]M=k)\.

8-35=31 < A=15cm

10 0 ‘—6'66<k'<666
157 15

Cé 13 gid tri nguyén cua k tren 8182 c6 13 diém dao dong véi
bién d9 cuc dai.

| | | Bép én (B)
Goi N la diém c6 bién do dao dong triét tiéu. i
SZN_SIN-(2k+1)§j—-) SN = é+(2k+1)—2—

SyN+S,N =1 |

vdi' 0<SgN<‘l>

o 0« £+(2k+1)£ <l‘
2" 4
- i b g 1.1
270 31
o -1 6e6<k<-L 4666
) g ~ 5 * 66

< 7,16 <k <6,16




386A.

387B.

"~ 388D.

389E.

C6 14 diém trén S,S; dao dong véi bién do triét tiéw . L
P4p én (B)

‘Gon 14i 1a dudng thing 1a cuc dai giao thoa iUng véi k = 0.

M&éi bén c6 14 gon 14i hyperbol Cit 2 gon 16 hyperbol hen

v tiép cét S:S; 6 2.diém cach nhau %

o 14% = 2,8cm. = A=04cm

ve X oaf=04100=40"".
T s
P4p 4n (A)
Tacé S,M, - S;M, =55 — 4,5 = lem
A = 0,4cm
e SM-SM_1 _,5
A 0,4

o Sle -SM, = 2.’5}‘? 5.% (s6 1& nta buée s6ng)

Vay bién d¢ dao dong 6 M, biing khong.
'SzMz - Sle =7-5= 2cm

A 4
& S;M; - S;M; = 51 (s6 nguyén buéc séng)
Vay bién d¢ ctia M c6 gi4 tri cuc dai la 2a.
’ Pap 4n (B)

Piém A (d vat can co dinh) khong dao dong ‘o séng téi va
song phan xa triét tiéu nhau-tai A.

Vay séng téi va séng phén xa ¢ A ngugc pha nhau.

Pédp an (D)
o] vét can, séng téi va séng phan xa nguge pha nhau, ta cé
Q2= @ + T
Pap an (E)
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390E Mg trinh séng § O 1a M, = asinot.

Séng truyén tir O dén A. . / \g

PhUO’ng trmh song t6i 6 A la
u; = asmw(t - LJ =a sin(wt-q_ 91]
R 74 v

u = a‘s’ifh(mt - i-"zj

Phuong trinh séng phan xa & A’ la

—asm(mt - 2—“1)
A

Pap 4n (E)
391E. '
M—d—g

O.

Phuong trirth séng & O 1a - U, = asinot

Séng téi ¢ M 1a Uym = asm(o(t - l—_i)
. v
Séng téid Ala Uja = asiim(t - —l-)
o v
Séng phdn xa § Ala  uy, = -asino|t - —

. . . v
o (1 a
Séng phan xa ¢ M.1a - uyy = -asinojt - - - —|.

' : : vV Vv

Dé4p 4n (E)

392D. uy = asinm(t - l_—_c!) =a sin[(ut _e (- d)] = asina
v v :
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393E.
394C.
395C.
396D.

397C.

- 398D.

J99A.

. ( l d) ( }l+_dj~,
Ugy = —asinw|t - — - --{=-asino| t -

vV .V v
. ()] s N
= —asm[mt ~-—(+ d):' = asinf3
v:

, .- o+
_ UM = Upm + Ugm = 2asin _?ﬁ cos,—’3

uy = 2asin 271{ d c’os(o)t - %E lj .

P4p 4n (D)

2.39 _

. A .
39em=3—~ <& A= —— =26cm
"2 3 |

A=vl=2 = \}=xf='26.5o=13009-’9-=13(ﬂ)

f s s

Dép 4n (C)

A=vT=2-20 _08m

f 50

Mbi b6 séng dai 1a % =0,4m

S6 b6 séng trén day1a  n = =5
g y 04 |
< s6 diém c6 bién d¢ dao dong cyc dai trén day 1a 5.
DP4p 4n (D)
Budc séng A = % = 0,8m
~ .- Re h . 1 )\ .
Do dai moi bé séng 1a 2 =0,4m -
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S6 nit séngla n+1=86.

400D. . A=vT=

| <

v=Af=0450=20"
S

d, = l = 04m = 0,2m
2 2 .

S8 b6 séng hinh thanh trén ddy la . n

P4p 4n (A)

Pip 4n (D)

401D. Nit séng c6 bién db triét titu <> sinbx =0

=
Nit séng thi k ¢6 toa do %, = 5

‘mit séng lién tiép la % .

bx = k=r

Vay khodng cdch giﬂé 2

Khoang giﬁa 2 nit séng ciing la chiéu dai cia 1 bé séng

X

2

A
>

2n
0,4

<

_= — - b=-2—-1-t—=
b 2 A

- Sn(m'l )

- Niit thi k c6 toa d6 la xy, vay toa dd cia M la

Xy = (%, + 0,05)

Tac6 uy = alsinb.(x + 0,05)| = alsin(bx, + 0,05b)]

< un = alsin(b.]%n + 0,0Sb)
& uy= a}sin(kx + 2—) V2

-—a— =

342®

= alsintkn + 0,05.5m)|



51072 102 1022
= A= ——z = -

= 0,5v2cm = 5v/2mm

Tz V2 2
' P4p 4n (D)
402B. D5 dai cia 1 b6 song 1a g Ta c6
2.9 _30em e A=60em
2 3 :
Bién do clia séng ding c6 biéu thic
A=A,.sin—(~ux véGi 9=2—7I=2—1t
v : vV oo Ao
T
= A = Assin 271{ X
P 1,5 = 3sin 2n X
60
. 1 X T
Ll sin— = — _—=—
30 2 30 6
o X = §2 = 5cm
6 .
Pép 4n (B)
403D, Goi v, 1a van t6c 4m trong thanh dudng sit.
] ,
== 1
Vi £, 1)

Véi t, 1a thoi gian s6ng m truyén theo thanh dudng sit dén
tai quan sat vién. ‘
Goi van téc Am truyén trong khong khi 1a v, :

s
t, +3

(2)

Vo =

Thé gia tri cda t; ¢ (1) vao (2), ¢6
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S L SV,

a—
S .3 s+3vy

P SVy + 3vavy = sV,
<> 8V = V(s = 3vy)
- 8V, 1068 333

© V= = 5154 m

T s-3v, 1068-3.333

404B.
405A. Dat v; = 3402 | v, =15202
- S S
A = 0,6m
Az 12 budc séng cia 4m trong nudc

f 14 t4n sd cta 4m.

. Vzr

: v
Tac6: =L a  hp= 2
co \1 7 V. 2 T
o ra_ve f
A, foowvy
< 2-}»1 —06@—268
| v, 340

406C. Séng-am truyén tir O vé phia M; va M,.
Phtrdng trinh séng ﬁm d Ola
uo‘- asin ot 0

Dép 4n (D)

" Pép én (A)

Phuong trinh séng am d M, va M2 la

u = asm(wt _e dl)
v

up = asin’(mt - edzJ
v "

344




b6 lach pha séng am ¢ M, va M; 1a

=3 E=—2£Ad < A=4.Ad
2 A
= A =4.1,54m = 6,16m
K:VT=! Py f:l=75050=820HZ
f A 616
Pap 4n (C)

407C. Khi xay ra hién tugng cong hudéng thi dau hé cha cot khong
khi 1a mot bung séng con dau kin 1a mot mit séng (vi séng
phéan xa & ddu kin — vat can). Liic d6 chiéu cao cla cft khong
khi h= 2>
. 4

< A =4h=4.33=132cm = 1,32m

Talaicé A=vT= %

o v=2AM=1,32.260= 343,2(3).
S

P4p 4n (C)

408D. Tac6 A= v =°=08m  § - S,
Goi M 12 diém trén S,S, khong nhén dugc 4m thanh. Ta c6
N ,
M-S M=02k+1)— :
S,V M=0Ck+ )2]—)SQM=é+(2k+1)&
S,M+S,M=1 | 4

0<SM<l o 0< —é—+(2k+1)% <l
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o -20,5<k<195 ,
C6 40 vi tri trén S;S; khong nhan duge ﬁmv thanh.
' ) R DPép 4n (D)
409D Khi c6 séng dimg, & day hmh thanh m6t s nguyen b6 séng,

méi b6 séng c6 do dai %

Vay bu6c séng do am phit ra c6 bude séng dai nhat la
Aemax = 21 = 168cm

Pép 4n (D)
410C. Buéc séng 'cﬁa am trong thi nghiém la .
. a=vr=Y-33 _5em
f 420
Hiéu dudng di cia séng am tir 2 ngudén dén M la

Sm=7-42=28m="704=7 %

- Oy la 56 18 nita bude séngq < cudng d6 4&m & M cue tidu.
Tuong tu c6 i
oy =64-4=24m=3.08 = 3\
Sy béing s6 nguyén budc séng <> cudng dd 4m & N cuc dai.
- ' DPdp 4n (C)
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DAP AN

Chuong VI . BONG HOC :

1.E 2.C '3.B 4D 5.B '6.D
7.C 8.E 9.E  10.C 11.E 12.E
13.E 14D 15.E ' 16.D 17. A 18. A
19.B ~ 20.B 21.B 22.C ~ 23.B 24.E
25.D 26. D 27.B 28.D . 29.C 30.C
31.D 32. A 33.D 34.E 85. B 36.D
37.D - 38.C  S9.E ~ 40.A ~ 41.B £2.C
43.C 44.C  45.C  46.D 47. A 48. A
49.B 50.D

Chuong VI DAO DONG DIEU HOA — CON LAC LO XO

51.E 52.E 53.E 54.D '55.E 56. E
57.E 58.D  59.E 60. E 61.E ‘62.E
63.C  64.C 65.B 66.E - 67.B 68. B
69.E 70.A  7LC 72.C 73. A 74.C
75.C  76.D 71.E 78.A - 79.D 80.E
81.D 82.E 83.D 84. A '85.B 86.D
§.E  86.A  80.D  90.A  9LB  92.B
93.D 94.E 95. A 96. A 97.C 98.D
99. A 100.E  .101..D 102. C 103. B 104. B

105. C 106.E  107.D 108. A 109.C - 110.B
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TR

117.D .

123. D
129.C
135.C

MLE

147. B

153. A

159.
165.
171.
177.
183.
189.
195.
201.
207,
213.
219.
‘295,
231,
- 237.
243,
'249.

o

348

b e

> W > > > U0 > P> AP O ® > w

112.
118.
124.
130.
136.
142,

o.'c'o'w'o'mizm>uu>cum

B a2 Q a3 9 > > g9

118.D:. .. H4.C

119,
125.
131.
137.
| 148,
149.
155.
161.
167.
173.
179.
185.
191!
197.
- 208.
- 209,
215.
221.
227.
233.
239,
245,
- '251,

WO > ®E>UU®WUYUE>» Q00 B Y0 Aa>» 50 a6

A .

120.

D

126.D

132.
138.
150.
156.
162.
. 168.
174.
180.
186.
192,
198.
- 204,
210.
- 216.
222
228.
284.
240.
- 246.
252,

E

Q Q@ w W w®E>O0EH® Y > 000> @ a

115.D
121. C

“127.E

133. E

139.C
 145.
151.

>

157.
163.
169.

'175.

181.
187.

[
& 32 & 8
ww,ob»wwo>>uocwwwom

- 200.
" -206.

218,
- 224,
© 230.
- 236.
- 242,
248,

116. E

122. E

128. E

134.C

140. E

- 146.B

152. B
158. D
164. A
170. E
176. E
182. C
188. A

- 194. A

os]

212.

O @ Aa>» oy g > »



255. C
261. C
267. D
273.E
279. B
285. C
291. E

Chuong VIII

296. C
1 302.B
308. B
314. A
- 320.A
326. B
331.B
337.E
343.D
349. C

Chuong IX

-352. E
358. E
364. B

350. D

256.E  257.B
262.B  263.E
268.C  269.D
274.A  275.C
280.B  281.B

- 286.C  287.D
292.C  293.D

CON LAC BON
297.C  298.E
303.C  304.B
309.C  310.E
315.D  3816.C
321.E  322.B
326*.A 327.B
332.C  333.A
338.E  339.C
344.B  345.E
351.D

258.
264.
270.
276.
282.
288.
294.

Q » W o wWw w o>

299.
305.
311.
317.
323.
328.
334.
340.
346.

> Qop» = o Eow a Q

SONG CO HOC - SONG AM

'353.E
359.E

365. D

354.
360. C
366.

D

B

355.D
361.D
367.D

259.
265.
271.
271.
283.
289.
295.

300.
306.
312,
318.
- 324.
329.
335.
341.
347.

w o> > o> P> O QE Q

- o B = B S -

356. D
362.C
368. E

B

266. B

272,
278.

290.

301.
307.
3183.
319.
325.
330.
336.
342.
348.

w a o

U W a » » W o a >

357.E
368. C
369. B

349




350

371.E
377. B
383. A

-389. E

395.C
401.D

407.C

372.B

378. B

384.B

- 390. E

396. D
402. B
408. D

373. A

- 8379.B
' 385.B
391. E

39%.C
403. D
409.D

"374. B

380. C

386. A

392.D

- 398. D

404. B
410, C

375.B
381.D
387. B
393.E
399. A

- 405. A



MUC LYC

Chuong I.  ON TAP LY THUYET

Chuong II. PONG HOC |

Chuong II. DAO PONG PIEU HOA - CON LAC LO XO
Chuong IV. CON LAC DON "
Chuong V. SONG CO HOC - SONG AM

HUGNG DAN VA DAP AN

Chuong VI. PONG HOC
Chuong VII. DAO DONG DPIEU HOA - CON LAC LO X0
Chuang VIII. CON LAC DON
Chuong IX. SONG CO HOC - SONG AM
DAP AN

27

43
126
142

160
175
297
328
347

351




ST M e s

i

Chlu trach nhxem xuat ban:

Gism doc: - ' PHAM NGA
Bién tap: THU THUY
Siabénin: ~  HOANG VINH

" Trinhbaybia: NGUYEN HUNG

In 2000 cuén, khé 14,5 x 20,5 cm tai xi nghiép in Tuin Bdo Vin

' Nghé. S6 dang ky k& hoah xudt bdn: 14-408/XB — QLXB Cap
‘ngay 29 - 3 - 2001. :
In xong va nop luu chiéu quy 4 nam 2002




