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In 1500 cuén tai Xi nghiép in Bic Thai.

S6 xuat ban: 68/503/CXB. Sé trich ngang 240KH/XB.
In xong va nop luu chiéu quy III nam 2001,



LOI NOI PAU

Cubn sach nay bao gom cdc bai tap vé Dao déng va Séng
thude chuong trinh 1dp 12 cdi cach. Cudn sach ¢6 ba noi dung
réo rét:

- Dao dong va Song co hoc.

— Dao dong va Séng dién tu.

— Mot s6 dé thi tuyén sinh vao Pai hoc, Cao ddng trong
nhiing nAm gan day.

Moéi néi dung duge chia thanh ba phan:

Phan thu nhdt gom nhimg bai tap theo chu dé; dé la
nhirng bai tap co ban trong chuong trinh vat 1y l6p 12.

Phén thi hai dé cap nhitng bai tdp md rong. Nhitng bai
tap trong phan nay da dugc chon loc kha can than cé thé coi
do 1a nhiang bai tap hay va khé.

Phén thu ba 1a nhing dé thi vao cde truong Dai hoe va
Cao ding trong nhitng nim gan day c6 kém theo loi giai dé
ban doc tham khao.

Cdc tdc gia rat qui trong thi gio cia ban doc. Vi vay,
ching tdi tu dé ra cho minh 14 chi chon lgoc mét khdi lugng
bai tap vua di nhung phai bao qudt duge nhiéu hién tugng,
nhiéu tinh huéng.

Kinh nghiém cho thdy ring ¢6 mét s6 van dé thudng bi
hiéu sai hay hiéu lam. Qua cuén sdch nay, ban doc cé thé tim
thdy cdch hiéu ding hon, chinh xdc hon d6i vdi nhitng van
de dé.



Cudi cung, cdc tdc gia ¢6 o1 khuyén sau day doi vdi ban
doc 1a: khi st dung cudn sdch, cdc ban chi nén coi lgi giai
cua bai tdp nhu nhitng goi y. To6t nhat la sau khi doc dé bai
tadp, cdc ban hay tu minh tim cach giai. Chi khi gap kho
khan cac ban mdi nghi dén sy vién trg cua loi gial.

Céc tdc gia mong riang cudn sach sé giup ich cho ban
mudn ¢6 nhing hiéu biét sidu hon, chic chdn hon ddp ung
dugc yéﬁ cAu cdc ky thi tot nghiép phd thong, thi vao dai hoc
hay cao dang dat két qua tét hon.

CAC TAC GIA



Phan I
KIEN THUC VA BAI TAP CG BAN

A. DAl CUONG VE DAO DONG DIEU HOA

1. Dinh nghia dao dong diéu hoa
Dao dong diéu hoa la mot dao dong duge mo ta bang mot
dinh luat dang sin (hoic cosin)
X=Asm((ot+o)” (1)
X Il d6 dao dong. cho biét dé léch cua vat so véi vi
tri cin biing ¢ thai diém t (do bang don vi cua d6 dai. thuong
bang em).

A bién do, 1a gia tri cdce dai cua li d6.
M tan s0 goe (do bang rad/s).

mt + ¢ pha dao dong (do biang rad),

p pha dao dong lae © = 0. goi 14 pha ban dau (do
bang rad).

Trong cong thue (1), A va @ ludn co gia tri duong.

2. Chu ki cua dao déong diéu hoa

Chu ki T (do bang giay) 1a khoang thoi gian ngidn nhat
ma trang thai dao dong lap lai nhu cq, tiuc la khoang thoi
gian vat thuc hién xong mot dao dong.
21
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lrrmg tLl:}I‘I sach nay, khi xét vé dao dang diéu hoa ta luén
chon gae toa d6 tai vi tri cin bing cia vat.



3. Tan s6
Tan s6 f (do bang héc - Hz) 14 sd chu ki (s§ dao dong) cd
trong mot don vi thoi gian.,

f=—.
T

4. Phuong trinh véan téc
v?x'zmﬁcus(mt+cp). (2)
5. Phuong trinh gia téc
a=v=x"'=-o0" Asinot+ ). (3)
6. Cdc hé thize "déc lép véi thoi gian"
* Nhan 2 vé cua phuong trinh (1) vé1 o rbi binh phuong
2 vé, ta dudc

0’ = w’A%sin®* (@ t + @) (4)
Binh phudng 2 vé phuong trinh (2)
vi= w*A’cos’ (o t + @) (5)

Tt phudng trinh (5) va<(6), ta suy ra
v + 0'x% = 0’A°
hay v=wnvyA -x’
* Tu phudng trinh (1) va (3) ta cé
a=-wx (7)
Cac hé thiue (6) va (7) khong c6 méat cua thoi gian t, goi
1a cac hé thic doc lap véi thoi gian, ding dé xac dinh van téc
v va gia téc a cua vat khi vat ¢ 1i do x.
7. Chi y |
Tt cac hé thuc (6) va (7) ta suy ra
* Tai vi tri cAn bing (x = 0)
|v| dat max va |v|,,=wA

a=-w0x=0
* Tai cac vi tri bién (x = £ A)



v = ()

|a| dat max va

:’1 l max = {[}JA
BAI TAP

BAI 1

Hay xac dinh bién do, tdn s6 goc, pha ban dau cua céc
dao dong diéu hoa tng vdi cac phudng frink chuyén dong
sau

1. X, =~-sin (-nt + %) (em)
2. x,=3 sindt + 3 cosbt (cm)

3 xy=4 cosZt+4cos(Zt- iir-}{f.::m)
2 2 2

LOT GIAI
Bién d6i cac phuong trinh dao déng vé dang x = A sin (o

t + ¢) dé xac dinh A, ® va ¢. Can chd ¥ A, o la cac tri so
dudng.

1. X,= - sin (-nt + %}
= X, =s8in (nt - %)

2. X, =3 sinbt + 3 cosdHt

= x,=32 sin (5t + E-)'

=5 Az=3«ﬁ ~ 4,2 cm; w, = 5 rad/s; ¢, = %



3. xﬂ:-’lcositﬂtdccs(ﬁt—i)
2 2

T . T
=> X;=4cos Et+4sm§t

— x;;=4ﬁ sin(-gtJr 2}

T

- A,=4 J2 = 5,7 cm; w, :g- rad/s: ¢, = 3

BAI 2
Mot vat dao dong diéu hoa véi phudng trinh

X = 4 sin (2t + %) (em)

1. Viét biéu thie van toc, gia toc cua dao dong trén.
2. Timvvaakhivatglidox=2cm

mux:

- LY . A - - - ]
3. Tim x va a khi vat ¢é van téc v =— |v
9

LOI GIAI

1. Biéu thitc ciia vdn téc
i
v=unAcos (wt+o)=8cos (2t + > ) (em/s)
3

Biéu thite cua gia toc

a=-0 Asin(ot+@)=-2°4sin( 2t + -E—}

= a=-16sin (2t +%) (cm/s?)

2. Tinhvvaakhix=2cm

Khix=2cm, tacod



. i r’T
X=4sm(2t+ —)=2
0O

|

: T
= sin{2t+ —) =
O

hlq

. . s FE— at -~ b - ®
[.Gc nay cos (2t + ?} = +-— , thé vao biéu thic cua v ta
1

i

dudgc
3
v=8(%t {’) = +443 = £6.9 (cm/s).

=

Dau (+) dng vdi lae vat di qua 11 d6 x = 2 ¢m thea chiéu
dugng cua quy dao; ddu (-) ung véi lice vat di qua vi tri trén

theo chiéu am"”
(xia tdc a = - o’ x: khi x = 2 cm ta duge

.2 =-8 (cm/s”).

a=-2,2
. . , 1
3. Timxvaakhiv= 5 !U‘ —_—
: [
Khi Vi = [V e
2
. 7., |
La O mA cos{mt+ ) = —mw A
O 2
; r |
= cos{mwt+ —)=—
6 2
|
hay cos {2t +—) = —
) 2
, : P V3
Suy ra sin {2t + --6—J = iT

" Thong thuang, khi khéng can gquan tdm dén chiéu chuyén
dong, tite chi quan tam tdi tri sd cia van tdc, ta khong can ké tdi gia

tri Am,
by



gia tri a = -30 m/s®. Tan s dao dong la 5Hz. Hay xac dinh
bién d6 dao dong; 1i d6 va van toc cua vat ing vdi pha noi

243
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B,
2

nén x=4sin(2t+%)=4(

~ + 3,46 (cm).
Gia toc a=-0x=-4(2J3)=x4 13,86 (cm).

BAIl 3

o . b4 s ar - r & e - % -
Ung véi pha—g , gia tdc ctia mot vat dao dong diéu hoa coé

trén (cho n” = 10).

LOT GIAI
* Bién dé A

Tan sd goc cua dao ddéng w = i3 = 2nf = 10n rad/s Ung

o . M .
vGi pha la o ta co

10

o R ;
a = - 0%A sin (ot + ¢) = —0’A sm;

= a=—mzA—I~
2

L AL 2a_ 20300
w* {ll‘Jfr}2
Lay n* = 10, ta dudec A = 0,06m = 6¢cm. |
* Lidé x
Do a=-0x
nén x=- 2= =2 20,03 (m)-=3(m).

w'  (107)



*Vén téc v

v = A cos (ot + )

: " _
Khi pha la . ta cé
)

* 1,63 (m/s)

NE)
£

v :mAcos% =10n . 0,06 .

Luu y c6 thé tinh v ti hé thuce doc lap

T

Vo=l e

BAI 4
Mot vat dao dong diéu hoa theo phuong trinh

x = 4 sin{ nt +%} (cm)

Hay xac dinh cac thoi diém
1. Vat qua goc toa do (vi tri can bang) lan 1, 2, ..., n.

2. Vat qua vi tri c6 11 dd x = + 2 ecm theo chiéu duong quy
daolan 1, 2,....n.

LOI GIAI

1. Xdc dinh cdc thoi diém vét qua vi tri can bdang

Tai cac thoi diém vat di qua vi tri cAn bang, ta c6
X = 4 sin (ﬂt+§):0
. 4
= sin (nt +—;) =0

= nt+% =kn(k € N)

11



Thdi diém vat qua vi tri cin bang 1an thu nhat
£ =1 = '5 - 0,5s (dng vdi k = 1)

Thoi diém vat qua vi tri can bang lan thi hai

=1,5s(Ung véi k =2)

Thoi diém vat qua vi tri cdn bang 1An thu n

-;? (s).

Luvu y Hai lan lién tiép cich nhau khoang thai gian bang

chu ki,

I
2

2. Xdc dinh cdc thdi diém vdt qua vi tri x =2 cm theo
chiéu duong '

Tai cac thoi diém vat qua vi tri ¢6 li d6 x = 2 em theo
chiéu dugng (v > 0), ta ¢

x=4sin{nt+%)=2

; T
val v = 41 cos (nt +5)>(}

. T ] b4
ha sin{nt+—)= — wva cos{nt+—=)>0
d 253 >

Hé phuong trinh va bat phudng trinh trén cho ta
nt+% = % +k.2n(ke N)

= t:i?.k—l
3

Suy ra, cac thoi diém vat qua vi tri x = 2em theo chiéu
duong

12



Lan 1 ti=2- ]E = 1.67 s (ung vl k =1)
. I " -

LLan 2 t, =4 - S = 3,67 s (Ung vd k =2)
. _ !

Lann £ =25 - ;{s}

Lwu v: Hai lin lién tiép cach nhau khoang thoi gian
ding bang mét chu ki.

B. CON LAC LO XO

1. Hop luc tac dung lén vat trong qua trinh chuyén
dong

Con lac 10 xo don gian 12 mét hé gdm mét vat nang khoi
Jugng m gin vao ddu mot 1o xo ¢d khéi lugng khong dang ké.

Hop lue tac dung lén vat trong qua trinh dao doéng la F =
-kx. Trong d6 k 1a d9 cliing ciia 16 xo; x 1a li d6 dao dong cua
vat.

Hop luc F ludn trai dau véi i d6 x, tie T ludn hudng vé
vi tri can biang 0. ¢6 xu hudng héi phuc vi tri can bang cho
vat, nén goi l1a luc hoi phuc.

2. Phuong trinh dao dong

Chon géc toa do 1a vi tri can bing cua vat, phuong trinh
dao dong c6 dang

X = A sin (ot + @)

Phuong trinh trén ching to dao dong cha vat la dao
dong diéu hoa.

3. Pé citng cuia 16 xo

Do cing k (do bang N/m) thudng dudc xac dinh tu céc

14



cong thie
*k = mow®
* Khi hé treo thing ding, goi Al l1a d6 gian cta 16 xo khi
vat d vi tri cin béng, ta c6
k. Al = mg
mg

= k=—2
Al

* Kéo mét ddu 16 xo bing luc F', theo phuong cta truc 16
xo0 lam 16 xo gidn doan Al', ta ¢6

k= —
Al

4. Tan sé goc, chu ki

* Tan sb goc

k
W= ,—
m
Tu (1) va (2) ta suy ra
= .-.g.-
Al

* Chu ki T=EE=2T:JE:1
() k f

5. Luc cdng cua 16 xo. Luc cdng t cua 16 cé tri s6 xdc
dinh theo cong thic

Tt =k (Al+x)
Trong d6, Alla d6 gian cua 16 xo khi vat 6 vi tri can bing.
6. Nang luong dao déng.
Doéng nang E, = %mw3 = :]_ErnmEA" cos’ (ot + ¢)
Thé nang E, = %lﬁx2 g —]?: ma’A’ sin® (ot + )

14



Co nang toan phan la

BB aBel moiits %kﬁﬁ o

L]
2

7. Cdach viét phuong trinh dao dong

— Xéac dinh truc toa d6 truc toa d6 c¢6 phuong la phuong
dao déng, cé gbc 14 vi tri cAn bing ctia vat. Vé chiéu dudng
cla truc toa d6, néu dau bai khong cho thi tuy y lya chon.

- X4c dinh gdc thoi gian (thoi diém t = 0) néu dau bai
khong cho thi chon gdc thai gian 1a ldc vat bdt ddu dao dong.
Né&u khong xac dinh dude thoi diém vat bat dau dao dong thi
chon goc thdi gian la lic vat di qua vi tri cin béng theo
chiéu duong (lic nay ¢ = 0, phudng trinh dao dong c6 dang
don gian nhat).

~ Tim tan sb géc o (ti cong thic 6 muc 4).

- Xac dinh A va ¢ tit cac phuong trinh ¢é6 dude 0 thoi
diém ban dau. Cu thé

Lact =0, taco

X = A sSINQ
Ve = WA COSY

T hai phuong trinh trén ta tim duge A va ¢.

(Luu ¥ Trong nhiéu truong hgp, c6 thé xac dinh dudc
bién do A ma khong su dung diéu kién ban dau).

~ Thé céc gia tri cua », A va ¢ viza tim dugc vao phuong
trinh x = A sin (ot + ¢) sé dude phuong trinh dao dong cua

vat.
BAI TAP

BAI 5
Mot vat c6 khoi lugng m = 400g dude treo vao mét 16 xo
¢6 hé s6 dan hdi k = 100N/m. Kéo vat ddi khai vi tri can bang

-

15



2 em rdi truyén cho né van téc ban dau V = 1545 1 em/s theo
phuong thang dung. Lay n°= 10.

1. Tinh chu ki, bién dé dao dong cua vat.

2. Tinh van téc cuc dai cua vat trong qua trinh dao dong.

3. Viét phuong trinh dao dong. chon goc thai gian la lac
vat d vi tri thap nhAat, chiéu duong hudng 1én.

LOI GIAI
1. Tinh chu ki T, bién do A

TAan so goc
W = ( 1’10 = 5n (rad/s)

Chu ki Tz——~= —‘345

m Sn

Theo dinh luat bao toan ning lugng, cd nang cung cip
ban dau cho hé dudc bao toan trong qua trinh dao déng: do
vay ta ¢o

]E KA? = ]El-cx'"‘+ %m\f”
O li d6 x = 2 em thi van téc 1a V = 1545 1 cm/s. Thay sé
‘vao phuong trinh trén, ta duge
100. A?=100.(2.10 9? + 0,4 . (155 . 10 %?
= A?=4.10"+45.10" = 49. 10"
= A=7.10"m=T7¢cm
Chi y: Tit hé thic doc 1ap

v=mvA —x’

suy ra (1)

Khi X=2cm

16



thi v=V=15/5n (cm/s).
Thé cac gia tri nay vio (1) ta cling xac dinh duge A.

2. Xde dinh |0 pas
| V],= oA =5n.7 = 109,9 (cm/s)

3. Viét phuang trinh dao déng. Do goc thoi gian la lic
vat d vi tri thap nhat, chiéu duong hudng lén nén lic t = 0,
ta co

X, =Asinp =-A

= sing = -1
_n
= 1 = —2'—
Suy ra, phudng trinh dao dong cua vat la

X =7 sin (Dnt - %) (cm)

BAI 6

M6t 10 xo ¢6 d6 cing k. Lan lugt gan vao 160 xo cac vat
m,; My, m, =m, + m,, m, = m, — m,, ta thay chu ki dao déong
cua cac vat trén lan lugt la T,; T,; T, = 5s; T, = 3s. Tinh T,,

T,.
LOI GIAI

* Chu ki dao déng cua m,, m, lan luot la

T]=2TIJE; T,=2n |22
k k

* Chu ki dao déng cua m, I

T, = 2n }m_*ﬂ 2
' k :

2 - NBTVL-T1 r o

1
|
e

| I



= Ti=¢;l:rt2-.“l'~'-+4:1'52-'F‘k-J
= Ti=T+T =5 (1)
* Chu ki dao déng cua m,
Tq___'zn ml._m!
= Ti=4n? I _gp?
k k
= Ti=Ti=Ti=8 (2)

Tu phudng trinh (1) va (2) ta dudc
A= J17 =412 (8);
T, = 242 (s).

BAIL 7

Mot vat nang c6 khéi lugng m = 100g, gén vao mot 16 xo
khoi lugng khong dang ké, dau kia cua 10 xo treo vao mot
diém co dinh. Vat dao dong diéu hoa theo phuong thing
ding vdi tan s f = 3,5 Hz. Trong qua trinh dao dong, do dai
cua 16 xo lic ngén nhat 12 38 cm va lic dai nhat 1a 46 cm.

1. Viét phuong trinh dao ddng cua vat. Tinh van toc va
gia téc cua vat khi né d vi tri cAn bang va khi ¢ cach vi tri
cAn bang 2 cm.

2. Tinh d6 dai 1, cua 16 xo khi khéng treo vat nang. Lay
g=98m/s* n*=10

LOI GIAI

1. Viét phuong trinh dao déng cia vt
Tan sé goc
w=2nf=2nrn.3,0="Tn {radls)

18



Bién d6 dao dong

A= __Inm.\ =~ lmin _ 46 - 38

2 2
Chon goéc thai gian la ldc vat qua vi tri can bang theo
chiéu duong. Luc t =0, ta co

=+L{cm)

X,=Asing =0
v,= wAcosp >0
Hé trén cho ta sing = 0 va cos¢ > 0. Suy ra ¢ = 0 vay
vat dao déng vl phuong trinh
X = 4 sin7nt {(cm)
2. Tinh vdn téc, gia toc
* Khi vat ¢ vi tri cAn bang (x = 0)
Van toc v dat gia tri cuc dai va
iv| mx= WA =Tn .4 = 87,9 (cm/s).
Giatéc a=- w’x=0
* Khi vat ¢ cach vi tri cAn bang 2 em, ta ¢
Xx=4sm7nt=2

= sinTnt = > > cosTnt =

2 2

Vantdcv= wAcos(ot + ¢)=28n cosTnt

- v=28n, -‘Q—E = 24,25 (cm/s)

Giatée a=-w’x=~-(Tn)*. 2 = 980 (cm/s?

3. Tinh chiéu dai tu nhién cia 16 xo

Chiéu dai 16 xo lic vat d vi tri can bing
Lep=1,,+A=38+4=42 (cm)

Goi Alla d6 gian cta 10 xo ltc vat @ vi tri cdn bang, ta cé
k.Al= mg

14



= Al=

k ]‘T'l{i}z

= Al=2 (cm)

Chiéu dai tu nhién cua 1o xo

mg e

51: 9"8, =0,02 (m)
w (Iny

ln = ]{']; - Al=42 - 2 =4 [ﬂm)

BAI 8

Cé6 hai hé dao déng cau tao
nhu hinh 8.1

1. Trong hé (a) 10 xo coé do
cing k = 25N/m, vat cé6 khoi
lugng m = 50g. Ban dau m
dude giit sao cho 10 xo khoéng
bién dang. Bubdng tay dé vat
chuyén doéng khéng van toc
ban dau. Viét phuong trinh
chuyén dong clia vat.

2. Trong hé (b) 10 xo0 c6 do
cing k' = 100N/m, cac vat cé
khéi lugng m, = m, = 1 kg. Hai

m
Z/ak

a) b)
Hinh 8.1

vat dang d vi tri can bang, dét dut day ndi gida 2 vat. Viet
phuong trinh dao déng cua hé sau dé.

Chon chiéu dudng hudng xuéng. Liy g = 10m/s”,

LOI GIAI

1. Viét phuong trinh dao déng cua vdt m trong hé (a)
D¢ gidn cua 1o xo lic m d vi tri cAn bing

Al =
k 25

20

mg _ 5(}.10'.10: —L{m):Zcm
50



LAy goc thoi gian la luc
budng tay. Luct =0, ta ¢o
X, = A sing
= ~Al ==2ecm {1)
vi v,=wAcosp =0 (2)
Hé 2 phudng trinh trén
cho ta sinp<0
va cosyp =0
Suy .
Mk = 2 Hinh 8.2

vao phudng trinh (1), ta duge A =2 cm

2| A

Thay ¢ =-

Mat khae, tan so goc

k 75
- = - /-— - 1045 (rad/
LA | - 0.05 Vs (radls)

Suy ra, m dao dong vdi phudng trinh
x = 2 sin (IGJE t — g} (em)

2. Viél phuong trinh dao déng cua hé sau khi dut day
Khi day dit, hé tach lam 2 m, roi ti do, m, dao dong. Ta
viéet phuong trinh dao déng cua m,. Chon géc toa d6 0 1a vi
tri cAn bang cua m, (hinh 8.3).
D6 gian cua 10 xo lic hé 2 vat d vi tri cAn bang
Al (m, +m,)g _ (I+1).10
k' 100

=0,2 (m)=20¢em
Sau khi day dut, dé gian cta 10 xo lde m, & vi tri can

i

bang



mg 110
k' 100
=0,1 m=10 {(cm)
Lay goc thoi gian la ldc
day dit, Lact =0, ta c6
X, = A sing = Al,, — Al
=10 (cm) (1)
va v,= o Acosg =0 (2)

&]4:

Hé 2 phuong trinh trén
cho thay Hinh 8.3
sing >0 va cosg =0

suy ra © -z
2

Thé ¢ = % vao phuong trinh (1), ta dude A = 10 ¢m.

Mat khac, tan sd goc

o = J_k, == I—?—G = 10 (rad/s)

m,

Suy ra, phuong trinh dao déng ciia m,

x = 10 sin( 10t + g-} (cm).

BAI 9

M6t vat nho khol lugng m = 64g treo vao dau dudi cua
mot 16 xo khéi lugng khong dang ké. Dau trén cla 16 xo 6
dinh. Khi vat da ddng yén ta kéo vat xudng theo phuong
théng ding mét doan 5 c¢cm rdi budng cho vat dao déng
khong van téc ban dau. Liy gdc thoi gian 1a ldc budng vat,
chiéu duong huéng lén. Lay n’ = 10 va g = 10 m/s%.
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1. Viét phuong trinh dao déng cua vat, biét tin sd dao
dong cua vat la f = 12,5 Hz. Tinh van tdc, gia tdc cua vat tai
vi tri can bang va tai vi tri cao nhat. _

. 2. Treo thém vao 16 xo mot vat ¢d khéi lugng m’ = 36 g.

a. Tim tan s6 dao dong cua hé hai vat.

b. Vi tri can bing mdi ca hé hai vat cach vi tri cAn bing
trude bao nhiéu?

LOI GIAI
1. Viét phuaong trinh dao déng
Tansdgoc w=2nf=2n.12,5=25n (rad/s)
Liuct=0, tacé
X,=Asing =-5
v,= wAcosg =0

Hé phuong trinh trén cho ta

{p=—~§- va A=5cm.

Vay phuong trinh dao dong cua vat
Xx=0sn(25nt - —E) (cm)

Tinh v va a tai vi tri cdn bang, tai vi tri cao nhat.
Tai vi tri cAn bing (x = 0)

|v| dat max va

|v],,m =wA=125n = 3925 cm/s

Gia toc a=-w'x=0
Tai vi tri cao nhit (x = £ A)
Van téc v=(

Gia toc

a=-w’x=-w"A=-6250.5



= -31.250 cm/s”

2. a. Tinh tan s6 dao déng ciia hé 2 vat f
Khi chi ¢6 vat m

u;-=21tf'=\{E
m

Khi treo thém m’

w'=2nf = ; :
m+m
f m
— — =
f m+m'
= =t £ :
m+m
- 12,5 J- &
36+ 64

b. Xac dinh vi tri can bang mdi cua hé 2 vat
D6 gian cta 16 xo khi chi ¢6 vat m d vi tri can bang

S L
k
Do gian cua 16 xo khi 2 vat ¢ vi tri can bang
Al = (m +kn'| g

Vi tri can bang cta hé hai vat cach vi tri can biang cua
hé khi chi ¢c6 m doan
: : m'’ m'
00"'=Al -Al=F = I8
k Mo

:> 00! — ,.,_w.
64(25n)’

= 00'=0,9 (mm).

=9.10™ (m)
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BAT 10

Mot vat dao dong diéu hoa, van tde caa vat khi qua vi tri
can biang la 62.8 cm/s va gia toc cue dai cua vat la 4 m/s”.
Lay n° = 10.

1. Hay xac dinh bién do. chu ki va tan s6 dao dong cua
vat,

2. Viét phudng trinh dao dong. néu goc thoi gian dudge
chon 14 e vat qua diém M, c6 1i d6 x, = ~5v2 em theo chiéu
duong toa do (goc toa d6 1a vi tri can bang cua vat).

3. Tim thai gian vat di tif vi tri can bing dén vi tri M, c6
I1do x, =5 cm.

LOI GIAI

1. Xdc dinh bién dd, chu ki, tan sé

Van toc tai vi tri can bing

Vs = @ A = 62,8 (cm/s) (1)
Gia toe cue dai
la] o = @ *A = 400 (cm/s?) (2)
T (1) va (2) taco
m = “0 x adid- = 2n (rad/s)
62.8 2n
Theo phudng trinh (1) ta ¢6
3
A - 62.8 _ 628
M 2n

= A=10cm

! ; 2 2
Chu ki i . =1(s)
o 2m
T.’il“\ H[E}' f' e li_- e 1 (HZ}



2. Viét phuong trinh dao déng
Lict =0, tacé

X,=Asing =10sing = —Enﬁ,
va v,= wAcos® >0

Hé trén cho ta
; 7
sing = ——-_E—va cosg > 0.

L
4

Vay vat dao ddng véi phuong trinh

Suy ra 0

x=10smm(2nt +:{Tﬂ)(cm)

3. Tim thoi gian vat di tit vi tri can bang dén M, (x, =
S5cm)

Néu chon géc thoi gian 1a lic vat di qua vi tri can béng
theo chiéu dudng toa dé ‘thi pha ban ddu ¢ = 0, khi @b
phudng trinh dao dong sé la

x=10sin2nt (cm)
Khi vat di qua diém M, ¢6 1i 46 x, = 5 cm, ta c6
X, =10sin2nrt=5
= sin2nt= L
2

Goi t, 1a thoi gian vat di tit vi tri cAn bang dén vi tri M,,

ta dudc

2Rt = i
6
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BAI 11

Mot chat diém M dao déng
diéu hoa quanh vi tri can béng
0. trén quy dao CD (nhu hinh
11.1). M di tir O dén D hét 0,5 s. Hinh 11.1
Tim thai gian M di tit O t6i 1, véi I 1a trung diém ciua OD.

LOI GIAI
Chon géc thoi gian 1a lic vat di qua vi tri cAn bang O
theo chiéu duong thi pha ban dau ¢ = 0, kh1 d6 phuong
trinh dao ddng cua vat c6 dang
x=Asinwot (1)

Do thoi gian di ti O té1 D béng ;11- chu ki, tic

]
top = 2 T

Suy ra T=4.ty,=4.05=2(s)
2n 2

Tan so g6 = — = — = 1 (rad/s
nsdgoc o= > ( )

Thay gia tri cua o vao (1), ta duge
x=Asinnt
Khi vat di.qua diém I (trung diém cta OD), ta cé

x:Asinﬂt=%

) ]
- sinnt=—
2

Goi t, 1a thifi gian di ti O tdi 1, ta dude

L8
T[tq: E
]
o t-; = E(S)
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C. GHEP, CAT LO XO

1. Cdc 1o xo ghép néi tiép

a. Dinh It vé hé s6’ dan héi tuong duong

Mot hé gom cac 16 xo ¢6 khdi lugng khéng dang ké, c6 hé
s6 dan héi lan lugt la k,, k,, ... ghép ndi tiép véi nhau. sé
tuong duong véi mot 16 xo duy nhat ¢6 hé sé dan hai k xac
dinh bai cong thue

b. Chung minh
Gan méot dau cua hé 1o xo
vdi vat m, dau kia c¢é dinh

(hinh C.1.a, b). Tif vi tri can . ok mB
bing, kéo m bdi mot luc F theo ¥-00000000:00000000-7
phudng cta cac truc 16 xo. Luc ko
kéo F lam cac 16 xo gidn cac
doan tuong ung Al,, Al.....

Vi méi 16 xo déu chiu tac 4
dung cua F, nén cé Haijnh i 4

Fz ¥.AL 2 KAl = '
Suy ra sﬁ]l=—F~* ML,:i;...
Ky k,

Mit khac, goi k 14 hé sé dan héi tuong duong cua hé, Al
la dé gian tdng cong cua hé dudi tac dung cua luc F. ta co

F=k.Al
hay Al-—-{—
Ma Al = Al, + AL, + ...
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Suy ra ==

2. Cac lo xo ghép song song

a. Pinh Iy vé hé s6 dan héi tuong duong

Mot hé gbm cac 16 xo ¢é
khéi luong khéng dang ké, cé
hé s6 dan héi lan ludt la k,.
K,.... ghép song song vdi nhau
sé tudng duong vér mot lo xo
duy nhat c¢6 hé sé dan hoi k xac
dinh bad1 cong thic

k =k +k,+...

b. Chung minh.

Tu vi tri can bang cua vat
m (hinh C.2a, b, c, d) ta kéom
bang mdt luc F theo phuong
cua céae truc 10 xo dé m léch
khoi vi tri can bang doan Al
Lac nay, cac 1o xo cung bién
dang doan Al”' duédi tac dung
cua lic F, nén ¢

F=k, Al +k, Al, + ...

Mat khac, goi k la hé s6
dan héi tudng duong ctua hé, ta
cé F =k . Al Nhu vay

k Al = k, Al + k, Al +

s

aj m

Ky ko %
m
m .
¢) d)
Hinh C.2

Suy ra k =k, +k,+ ... (dpcm).

"' Ta chi xét trudng hop khi vat léch khoi vi tri can bang doan

Al dudi tae dung cua lue F thi cac 16 xo cung bién dang (nén hoic

gian) doan Al
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3. Cdt 1o xo

Cat mot 10 xo ¢6 chiéu dai tu nhién 1, (d6 cing k,) thanh
hai 16 xo ¢é chiéu dai lan lugt 1a 1, (d6 ctng k,) va 1, (dd cing
k,). D6 cling va chiéu dai cua cac 16 xo néi trén sé lién hé véi
nhau theo cong thic

k., = k,1,=k.l,

That vay

Giit ¢6 dinh mét dau 16 xo 1, kéo dau kia bang mét luc F
theo phuong cua truc 16 xo lam:

Lo xo 1, gian doan Al

Lo xo 1, gidn doan Al (Al = "]3—'. 1)

Lo xo 1, gian doan Al (AL, = -I"fﬂ 1)

Do méi 16 xo déu chiu tac dung cia luc kéo F, nén cé
Bk Aek Al kAl
Al
Hay kﬂalzk.?—s.llzsz—.lg

Ll T

Suy ra kulu = klli = kziz
BAI TAP

BAI 12

Hai 1o xo R,, R, ¢6 cung dd dai. Mot vat nang khoi lugng
m = 200 g khi treo bing 16 xo R, thi dao dong véi chu ki
T, = 0,3 s; khi treo bing 16 xo R, thi dao dong véi chu ki
L, =045

1. Né1 hai 16 xo d6 vai nhau thanh mot 1o xo dai gip dd
rél treo vat ning trén thi vat nang dao dong véi chu ki ban
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nhiéu? Dé chu ki dao dong cua vat bang %(TE + T,), phai

tang hay giam khéi lugng m va tidng hay giam bao nhiéu?

2. N6i1 hai 10 xo vdi nhau bang ca hai dau dé duge mét 1o
xo cung dd dai nhung c6 dd cling 16n hon, réi treo vat ning
trén thi chu ki dao dong cta vat la bao nhiéu? Dé chu ki dao
dong cua vt biang 0.3s phai tang hay giam m bao nhiéu?

LOI GIAI

1. Hai lo xo R, R, ghép néi tiép
N61 hai 16 xo thanh mét 10 xo dai gap déi, roi treo vao
vat nang m; khi m d vi tri cdn bang, 10 xo R, c¢é 46 citng k,
gian doan Al,, 10 xo R, gian doan Al,, d6 gian téng cong caa
hé 1a Al. Goi k 14 d6 ciing tuong duong cua hé, ta c6
mig= kal =k, A=k, Al
ma Al = Al, + Al

r k k
Suy ra AL SR L L. hay k = ——

k k k. k, +k,

Chu ki dao dong cua m khi treo vao hé hai 16 xo ghép nai

tiép
T =9 mo_, m(k, +k,)
k k k,
= T!=4n’" +4nt >

i k:

Vai T = 2% s s Qi e
k, K,

Phuong trinh (1) trd thanh

= T*=0,3%+ 0,4°
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= T=0.5%

2 . x l a9 . b I
Dé chu ki bdang E(T1 + T,) phai tang, giam m thé nao?

_Dé chu kila™T =r;|~;{’l‘J + T.) = 0,35 (s) thi khoi lugng vat

dao déng phai 1a m,. Khi dé, ta'cé

T =2x 1,-'%- = 0,35 (s)

Mat khac, chu ki lice ban dau

T=2‘IIJ% = 0,5 (8)

T m, 035 7 m. 49
T m % 10 100
49
hay m,= —m
100
Ta thdy m, < m, vay phai giam m di mot lugng
49 51
100 100

V61 m = 200g, ta dugc

5|
Am = == . 200 = 102 (g
100 &)

2. Hai lo xo R,, R, ghép song song
N6i hai 16 xo véi nhau bing ca hai dau (ghép song song),
roi treo vao vat ning m, khi m d vi tri ¢in bang do gian cua
hé, cing la d6 gidn cua méi 16 xo 1a Al. Goi k' la dd cung
tuong duong cua hé, ta cé .
mg = k' Al = k, Al, + k, Al
Suy ra k’=k, +k,

Chu ki dao dong m khi treo vao hé hai 1o xo ghép song
song
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T d— =2 e
k' k +k
B o= (k)= ——  —
T" dn7.m 42 M 42 M
k, K
] I I
- =~ = —+—
™ T T5
B % o 0,3.0,4
- T: 7' = - ) 4
JTE T2 Jo32+042
= T=0,24s

Pé chu ki bang 0,3s phdi thay déi m thé nao?

Dé chu ki 1a T" = 0.3 s thi khéi lugng vat dao déng phai
la m,. Khi d6, ta ¢6

T =2n 1/% = 0,3 (s)

Mat khac, chu ki lic ban ddu T = 2 1/{'— 0,24 (s)

r—

: A B m. 0.3 %
DUy ra —_— = = —
T \/ m 0,24 4
oy 2
m 16
5
Hay m, = = m
16

Ta thay m, > m, vay phai tang m lén mét lugng

25 9
AmM=m,—m=—m-m=—m
) 16 16
Véim = 200g, ta dude
9 9
Am=—m=— ,200=112,5 .
16 16 (g)
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BAI 13

C6 hai lo xo R,, R, cing d6 dai 1. Mot vat niang ¢é6 khan
lugng m, treo vao lo xo R, dao dong vé chu ki T,. Mot vat
khoi lugng m, = am, treo vao 1o xo R, cung dao dong véi chu
kiT,.

1. Ching minh ring néu ndi hai 16 xo véi nhau ¢ ca hai
dau thanh mot 1o xo cung do dai I, rdi treo ca hai vt m,. m,
thi chu ki dao déng cua hé hai vat vanla T,.

2. N6i hai 16 xo véi nhau thanh mét 10 xo dai gap déi, roi
treo ca hai vat ning thi chu ki dao dong cua hé hai vat d6 la
bao nhiéu? ap dung bang s6 T, = 0,5 s: a = 4.

LOI GIAI

1. Ching minh khi hai lo xo ghép song song, treo ca
hai vdt vao hé, chu ki dao déng van la T,

Chu ki dao dong ciia m, khi treo vao 16 xo R, (¢c6 d6 cing
k)

T,=2n |-
Ky
Chu ki dao dong cua m, khi treo vao 10 xo R, (¢6 d0 cing
ky)
’ 9 am,
Do Ti==Ts,
nén T 2 hay k, = ak,
ky Ky

N&i hai 16 xo vdi nhau 6 ca hai diu (ghép song song) roi
treo vao ca hai vat m,, m,; khi hé 2 vit d vi tri can bang, do
gian cua hé (cing 1a d6 gian caa moi 1o xo) la Al. Goi k 1a dé
cing tuong duong cua hé, ta cé
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(m, +m,) g = k . Al = k, Al + k, Al
Suv ra k =k, +k.=k, +ak,

("hu ki dao dong cua hé hai vat

'rr; + nr m, +am.
T=2n el L iy amlonliied
Voo k, +ak,

m (I +a)

:"[ —
V k. (1+a)

=2 "Tis N \/%J =T, (dpem).

=9

2, Tim chu ki cua hé hai vat khi hai 16 xo ghép néi
tiép

N&i hai 16 xo v6i nhau thanh mét 16 xo dai gap d6i (ghép
noi tiép) réi treo vao ca hai vat m,, m,; khi hé hai vat & vi tri
can bang, 10 xo R, gidn doan Al,, 16 xo R, gian doan Al,. Goi
Al 1a d6 gidn téng cong va k la dé cing tuong dudng cua hé,
ta co

(m, + m,) g =k . Al =k, Al, =k, Al,

Ma Al = Al + Al
S v (my +1n5)g N (i) +m,)g 3 (M + 1, )g
k K| K3
k k
I—=—]-+I hay k= —-2
k  k, k, k, +k,
Vaéi k, = ak,, tacod
kj.ak,  ak,
k| +ak, | +a

Chu ki dao déng ctia hé hai vat

N AL el 4 =ganm|+ﬂm1)(1+a}
K ak |




2 — W, \/'4

BAI 14

Cho mdt 10 xo OA ¢6 chiéu dai OA =1, = 30 em va ¢é
do cﬁng k, = 100 N/m. M va N 1a hai diém trén 1o xo vdi

OM=2L:0ON-= 2, (hinh 14.1)
3 3 O ,J.-"f//,-’q'if’f
1. Git dau O c6 dinh va kéo dau A cua lg
10 xo biang moét lue F = 1N doc theo chiéu vt 2
dai ctia 16 xo dé né gian ra. Goi A, M', N’ lo
la cac vi tri mdi cua A, M, N. Hay tinh cac ]
doan OA’, OM’ va ON’ N & F
2. Cit 10 xo trén thanh hai 16 xo ¢6 -%'“
21 Ki g A £

o x 1 % 1 - ~ A #
chiéu dai 1a —E‘T'va _'%““' ro1 lan luot kéo

gidn cac 16 xo nay ctng bing mét luc F =1
N. Hay xac dinh dd gian cua cac 1o xo va Hinh 14.1
tu dé suy ra dd cing cua chung.

3. Treo 16 xo OA thing ding, dau O ¢& dinh. Méc mét
qua nang c¢6 khoi lu'rJng m = 100 g vio mot diém C cua 16 xo
véi OC = 1. Cho qua nang dao ddng theo phuong thang ding.
Hay xac dinh 1 dé chu ki dao dong cuia m hang 0,1s. B qua
khé1 lugng cua 10 xo. LAy n?=10.

(Trich "Dé thi tuyén sinh” mén Vat li, Nxb. Giao duc,
1994)
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LLOI GIAI

1. Xdc dinh cac doan OA°, OM’ va ON’
Goi Al 1a do gidn cua 16 xo OA khi kéo dau A bing lue F,
ta co
Al = i = A-I——{m) =1 {cont)
K, 100
Vi tri méi ctia diém A xac dinh béi
OA'=] +Al=30+1=31 (cm)
Do 1o xo OA gian déu dudi tac dung cua lue F nén 106 xo

i ; - 41, ; s <o
OM c¢o chieudai IT gian doan %: 16 xo ON ¢6 chiéu dai —%

* oam ﬂi 5 A " - Ll a ra |‘? "
gian doan 2?. Vi vay, vi tri méi cua cac diém M va N dude

xac dinh bai

OM.:%,_ Al 30 1

3
CIN‘=2L +2£i 30
3 3

~ 10,33 (cm)

7:‘ =~ 20,67 (cm)
2. Xac dinh d¢ gian va do cung cua cac lo xo

THEs EHiE T, 15 &b OV 65 chibi dui 13_ vt 16 %0 MA 6

chiéu dai 2 l? khi chiu luc kéo F = 1N sé ¢6 dd gian lan lugt

l1a
Al I
:‘}.]1 = _T = *_"‘- ~ 0,33 (cm)
Al |
Al =22 =22 = 0,67 (cm)
3 3

Goi k,. k, lan lugt la d6 cing cua 1o xo OM va MA, ta c¢é
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ky= o = = 300 (N/m)
.'"l i g ';n 2
3
[ I _
Rym s i 150 ()
Al 5 2 2
= 0
3

3. Xdc dinh chiéu dai l cua 1o xo OC

Goi k. la d6 cling cua 16 xo OC, méc vat m vao . m dao
dong véi chu ki

4 2
=5 kS —E-T
T.
Thay s6 vao ta dudc

= A+ 400 (N/m)

{

Bay gid ta kéo dau A cua 16 xo OA bang mét luc F' doc
theo truc 16 xo lam 10 xo OA gian doan Al'; khi d6 16 xo OC
gian doan Al.

Ta c6
F'=k,. A' =k, . Al
Ma Al = S"I'i | (112 chiéu dai 16 xo OC)
Suy ra
\ Al'
k,.Al'=k. . = ]
oo kb _leoso oo
k 400
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D. CON LAC DON - CHU Ki CUA CON LAC DON
PHU THUOQC VAO O CAO VA NHIET PO

1. Dinh nghia con ldc don

Con lic don Ja mot hé gdom vat nang khéi luong m. kich
thude nho, treo bang mot sdgi day manh khéng co gian (kich
thude cua vat rat nho so vél dé dai cua day, khéi lugng caa
dav rat nho so véi m).

2, Phuong trinh dao déng

Khi dao dong nho. dao dong cua con lac don la dao déng
diéu hoa (mot cach gan ding) vdi phuong trinh
* Viét theo toa dd cong
s=85,sin(ot+ @)
* Viét theo toa dd goc

o =, sin{ot+ ¢)

Trong d6, S, bién d6 cong, o, bién do géc va tan so goc
g . e =
)= ‘./:Ij (1 chiéu dai con lac don)

3. Chu ki dao dong

Khi dao déng nho, con lac don dao dong diéu hoa, tuan

hoan véi chu ki
2 |
Te 2l «on \/:
0 g

4. Cong thic gan dung thuong dung
Cho & la mot s6 duong, rat nho (0 < ¢ <1), tacd
(1 e =1+ ne

(1+e)l-¢gXl+g)=1+¢-¢+E,
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5. Céng thuc tinh gia téc trong truong ¢ do cao h
Xét vat c6 khai lugng m ¢ do cao h so véi mat dat. Goi M
va R 14 khéi lugng va ban kinh Trai Dat. Luc hiap dan gida
vat m va Trai Dat
Mm

Foy=G Smeaary
(R+h)”

Mit khac, F,, cing chinh la trong luc tac dung 1én m, vi
vay goi g, la gia tdc trong trudng d do cao h, ta ¢6

Fh:l = h = MEy
Y
hay G Linj——— =mg,
(R +h)”
GM
Suy ra g = ——— (1)
§ " (R+h)’
Gia toc trong truong tai mat dat (h = 0) sé la
GM .
g = RE (2)
Ta (1) va (2), ta suy ra
Eh _ (_..[lt__}‘
g R+h
| R .,
h =g (—)°
ay gh = B (R 1 h}

6. Cong thitc tinh gia toc trong truong o do sau h
Tu cong thic (2). ta suy ra gia toc trong truong 6 do sau h
G.M
8= —
(R=n)
Trong d6 M’ 1a khéi lugng cia phan trai dat gidi han bai
mat cAu ¢6 ban kinh R - h
Tu (2) va (3), ta suy ra
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g M, R 3TV R
] M R-h 4 3 R ~h
nR )
sy Eh B R - h
g R
R-h
hay e L
. gy R

7. Cong thirc tinh chiéu dai con ldc d nhiét do t
Goi 1, 1a chiéu dai con liac (chiéu dai day treo) ¢ 0°C,
chiéu dai day treo d nhiét do t sé la
=1 (1 + at)
(o hé s6 no dai (467" hoac K™)).
8. Xdc dinh thoi gian con ldc dong ho chay sai trong
mot ngay dém
Goi T, 1a chu ki cua con lac déng ho khi chay ding, T la
chu ki mdi cua con lic.
Néu T > T,. tic chu ki ting. dong hd chay cham di.
Néu T < T .. tite chn ki giam. dong hd chav nhanh 1én.

Sau mét chu ki (sau T, s) dong ho chay sai di [T-T|s
- = s ~ - . . 1']‘ - Tl'
Sau mot giay, dong ho chay sai di B .

Thoi gian chay sai di sau mot ngay dém (86400 s) sé la

g = |T;T"| . 86400 (s).

BAI TAP
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BAI 15

Mot déng ho qua lic chi dung gid ¢ mic mat bién va ¢

nhiét dé 30°C. Thanh tren con lic ¢6 hé s6 nd dai
g = 210K

1. Khi nhiét d6 la 20'C va ciing 6 mic mat bién thi dong
hé chay nhanh hay chim, méi ngay bao nhiéu?

2. Pua ddng hd 1én dinh ndi cao 600 m so véi mit bién,
dong h6 van chay dung gid. Lai giai thich hién tugng va tinh
nhiét dé6 ¢ dinh nui. Cho biét ban kinh trai dat R = 6400
km.

3. Gia toc trong trudng & mic mat bién la g = 9,792 m/s’
va chu ki dao dong ctia con ldc dong hd dang bang 1 s. Tinh
d6 dai ciia con lac don déng bd véi no.

1L.OI GIAI
1. Péng hé chay nhanh hay cham, méi ngay bao
nhiéu?
Chu ki ¢ mite mat bién va 6 nhiét @6 t, = 30°C (chu ki lic

chay dung)
T - 9x E ZQHJL,(H:{UU,}
Ve g

Chu ki 0 mic mat bién va ¢ nhiét dé t, = 20°C
[f L+ 200)

T,=2n ==2nx
Ve g
i 2
Ta co l = }j__gﬂ_ = J{I+20L1){I—~30{1)= Ji=10a
T 1+ 300

= T,=T, 1-10a)" =T, (1 - 5a)

Ta thay T, < T,, chu ki giam nén dong ho chay nhanh
lén.
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Thoi gian chay nhanh 1én sau moi ngay dém (86400s)

2. Pua lén cao van chay diung gio, giai thich hién
tuong

Khi dua dong ho lén cao, gia téc trong trudng giam,

o y " | l g & ¥ - ~ -
dang i chu ki T=2n \'l_ phal tang, tite dong ho chay cham
o

di. Thé nhung. do nhiét d6 trén cao thdp hon, lam chiéu dai

con lac co ngan lai mdt cach tuong ung, khién chu ki T =
s

e |! 1 - e = A o - 5

21 |— khong doi (tiec dong ho van chay dung).

E__’\ '

e

~Tinh nhiét dé o dinh nii.
Goi t, 12 nhiét do ¢ d6 cao h = 600m (¢ dinh mii). Do
déng hd van chay dung. ttc chu ki khong déi, nén cé

Ti=2n "I—:'—Z'T-::EJ‘L _li
Vgh g
= l_:, = !]_ ha}: 1(‘(1+{1t3): I(J(1+D'.t1J
gn 8 g(—2 )2 o
R+h
Rerbz iy paty=1 4 ot
R

Vi = rat nho, nén ta dudc
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2h
(1% E—) (1+at)=1+ at,

2h
= 1+ —+at, =14+ at,

21 . 2.0,6
P t_-i:ti“‘_"l::i(}_ —

aR 2,10 °.6400

3. Tinh chiéu dai ctia con ldc don dong bé

= 20,6(°C)

- : I
Tw cong thic T =2n ‘/: ., ta suy ra
£

> 0,248 (m)

B

BAI 16

Con lic cua moét dong ho o chu ki 2s ¢ 29°C trén mat
dat.

1. Néu nhiét d6 tang lén dén 33'C dong ho sé chay
nhanh hay cham bao nhiéu trong mot ngay dém? Biét con
l4¢c déng hé lam bang déng ¢6 hé sé nodai » =1,7.10 "K'

2. Pua con lic 1én cao 4 km so vdi mit dat, dong ho sé
chay nhanh hay cham bao nhiéu sau mot ngay dém? Gia su
nhiét d6 vin la 29"C. Biét gia tdc trong trudng d mit dat la
g, = 9,8 m/s”, ban kinh trai dat R = 6400 km.

3. O d6 cao 4 km, néu muén con lac dong hd van ¢6 chu
ki 2 s nhiét dd con lac phai 1a bao nhiéu?

LOT1 GIAI

1. Tim thoi gian chay nhanh hay cham sau mot ngay
dém.
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Chu ki ¢ nhiét d6 t, = 29°C. trén mat dat

Tl’fzﬂ\/z =2n L(1+292)
& g,

Chu ki ¢ nhiét do t, = 33°C, trén mat dat

B g,

Ta c6 b— = J—ﬁu— = J14+330-29) = (1+41A)”
T,  V1+29
= B, (L+28)= T, 2T,
Ta thay T, > T,. chu ki‘téng nén dong hé chay cham di.
Thoi gian chay cham di sau mot ngay dém (86400 s).
T, + 20T - T

. 86400

0 =IILZIJ.864UD=
T

0 =22.86400=2.1,7.10" . 86400
6 = 2,94 (s).

2. 0 dé cao h =4km, dong h6é chay nhanh hay cham
bao nhiéu trong mot ngay dém?
Chu ki ¢ d¢ cao h = 4km

T]I: ET[ m———
Eh
Ta cd Ih—z L.{ £0 =R+h=1+L
T £ g R BY. R R
R+h

=3 T.,:T,+T—"h~
R

Ta thay T, > T,, chu ki ting nén dong hé chay cham di.

Tha gian cham di sau mdt ngay dém



|TI1 - TI ‘

T

0 = .. . 86400 = 54 (s)
6400

. 86400 = % . 86400

3. Tim nhiét dé dé déng hé chay diing 6 dé cao h =4km

O d6cao h = 4 km, mudn chu ki Ja T", = 2s = T, (déng hod
van chay diing) thi nhiét d6 lic nay la t,, Ta c6

Th-Qn’ _2nI“
B
I |

=8 iz ! h (l(}+}"l'{} lﬂ“i"}l_l }

g 8o R 2 g0
g“(R+h)

= {]+%)3(1+{1t3):]+ut.

2h
= 1-I-~E—-+{1t3=l+t1t1

4
= t;1=t1—&--—29'— 2

aR 1.7.10° 6400
= t, = 44.5°C.

BAI 17

Con ldc cuia mdt déng hé lic chay ding 1a con lic don
dém gidy (c6 chu ki dung bing 2 s) tai mot noi cé gia téc
trong truong g = 9,8 m/s” trén mat dat.

Néu dem con lic xuéng haAm mo sau 200 m thi déng hé
sé€ chay nhanh hay cham bao nhiéu trong mdit ngay dém?
Cho biét ban kinh Trai Pat R = 6400 km.

46



LOI GIAI

O A6 sau h = 200m, déng hd chay nhanh hay cham thé

nao?
Chu ki cua con lac hic chay ding

T=2n l—
g

Chu ki cua con lic ¢ dd sdu h = 200m
|

Th =2
En
trong dé. gia téc trong truong ¢ do sau h
_ _R-h
Bh = g—‘—*—"R
Suy ra Ti=2nr 4
g(R —h)
T -1
Ta c6 Mg o B o T _={1*b_)/2
T R-h h R

h T h
T =T{l+ —3=T
= H® It opdE Lt o

Ta thay T, > T, chu ki tdng nén déng hé chay cham di.
Thoi gian chdm di trong mdt ngay dém
T.h
2R
T

Ta 0

. 86400

M-

S —. 86400 =

-

0 = h . 86400 = —Qi. 86400
R 2.6400

0 = 1,35 s.
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E. KHAO SAT DAO BONG NHO CUA CON LAC BON
KHI CO THEM MOT LUC KHONG DOI TAC DUNG

1. Trong luc hiéu dung va gia toc trong truong hiéu
dung

Binh thudng trong qua trinh dao déng, qua cau cua con
l4c don chi chiu tac dung cua luc cing day © va trong luc P.
Khi d6, chu ki dao dong sé la

T=2n

f.l':;[-—--

B il ofismund ;
Trong d6 g= — la gia tdc trong trudng.
m

Néu trong qua trinh dao dong c6 thém mét luc khong déi
f tac dung, con ldc sé dao dong vdi chu ki

I

P+f
m

Trongdé g = —-= la gia toc trong trudng hiéu
m :

dung
Hop lue P' = P + f la trong luc hiéu dung.
2. Cdc truong hop thuong gdp
* Luc ¢6 thém f hudng thing ding ti trén xudng (£ 1)
PP f

fz'L*::?P‘=p+[‘¢>g‘:-—-—._ =g+ — >g
m m m

* Luc c6 thém f hudng thing ding tit duédi lén (ET)
e ¥ 1] P‘II p = r t
rTﬁ:}PﬂP—f@g=———:—-——=g——-{g
m m m

Luc ¢6 thém f co phuong ndm ngang (hinh E.1). Luc
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nay, ¢ vi tri can bing day treo cua con lAc  mypw
léch véi phuong thang ding goc B

f :
tgh = P | )
Trong luc hiéu dung E f
LA e '
cosf3
Gia téc hieudung 4\
, P P g P P
Tmo mcosf ) cosf Hinh E.1

Chu ki

] I T
T=2n |— =2xr =
\[; g/cosf ;;CDSB
3. Cdc luc c6 thém thudng gdp
* Luc dién truong Néu qua cdu cua con ldc mang dién

tich q dit trong dién truong E thi luc c¢6 thém tac dung lén
con l4c 1a luc dién trudng f

f=qE
g >0 < [ cung phuong chiéu vai E (f TT E).
q<0 < f cung phuong, nguge chiéu véi E (f T4 E).
Vé cudng do F = |q|E
Luu y: Cudng db dién trudng trong tu dién phing E
(Vim) = %%;:—J} trong d6 U la hiéu dién thé gilta hai ban tu, d

la khoang cach gida hai ban.

* Lic qudn tinh: Néu con lic treo trong mét hé dang
chuyén dong vdi gia téc a thi luc c6 thém tac dung 1én con
lic 1a Iyc quén tinh
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=P -
fgt =-ma

i -
fqt cung phudng. ngudge chiéu véi a
Vé cuong 46 f,, = ma; trong d6 m la khéi lugng cta qua
ciu, a la tri s6 cua gia téc.

>

* Luc ddy Acsimet (Archiméde): Lajc diy Acsimet f ludn
c6 chiéu hudng thing dimng tir dudi 1én va c6 cuong dp
fa=Vpg

V 1a thé tich cia phan vat chim trong chat long (hodc
chdt khi), p 1a khoi lugng riéng cua chat long (hoac khi).

BAI TAP

BAI 18

Mot con ldc don 6 chu ki dao d¢ong bang 2s d noi ma gia
tée trong trudng 1a g = 9,8 m/s* va g 0°C. Day treo con lic ¢
hé sd no dai a = 2.10"° K''. Bo qua moi ma sat va lyc can
moi trugng.

1. Tinh chiéu dai 1, ctua con lic d 0"C va chu ki dao dong
cua né ¢ 20°C.

2. Dé con léc d 20°C c6 chu ki van la 2s ngudi ta truyén
cho qua cdu cua con lac mét dién tich q = 10™ C réi dat nd
trong mdt dién trudng déu cé cuong d6 E, ¢6 cac dudng suc
ndm ngang va song song vdi mat phing dao ddéng cha con
l4c. Biét khai lugng ctua con lac 1a m = 1 g, hay tinh cudng dé
dién truong va géc gita phuong thing ding va phuong cta
day treo con lac khi né ding cén bang.

(Trich “Dé thi tuyén sinh” mén Vat li, Nxb. Giao duc,
1993).
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L.OI GIAI

1. Tinh chiéu dai l, cua con ldc ¢ 0°C

Ta co T, =2n |+~
g
T, "
Suy ra |, =28 o : 9:8 =~ 0,994 (m).
4n- 4n-

Tinh chu ki 0 nhiét do 20°C
Chu ki & nhiét db t, = 20°C

g &

g i
Ta c6 ?'- = J1+20a = (1+20a0)”> 2 1+ 10a

1]

= T,=T,(1+10a)=2(1+10.2.107
T, = 2,0004 (s).
2.Tinh E va p
O vi tri ¢cAn bing trong dién trudng,
diy Lreo con ldc nghiéng véi phuong
thang ding géc B (hinh 18.1).

Vi trong dién truong, ¢ 20°C chu ki
van bing T, = 2s, nén ¢6

o1



Trong luc hiéu dung
P =mg =mg(l1+20a)=P(1+20u)
Luc dién trudng

f = VP2-p? = [P2(14200)? - P?

= PJ(1+200)” -1
= f=PJ1+40a-1 = PV40a (1)

= |q[E = mg y40a

mgv40o  1.107.9.8v40.2.10°°
o l0”
= E=277.10" (V/m).

= E=

Ta ¢6 tgP = %;

Két hop véi (1) ta dude

tgP = P“i{)“ = 24J10a =2 10.2.10°*

= tgP =~ 0,0283
= B = 0,0283 rad = 137

BAI 19

Mét con lic treo trong thang may, khi thang may ding
yén né danh giay (c6 chu ki dung bang 2s). Liy g =10 m/s*.

1. Tim chu ki dao déng ctia con lic trong trusng hop
thang may di 1én nhanh dan déu véi gia téc a = 0,1 m/s%
déu; cham dan déu vdi gia tée a = 0,1 m/s*.

2. Hoi nhu céu 1 trong trudng hgp thang may di xudng.

3. Dé chu ki dao dong ctia con lic giam 1% so vdi chu ki
lic thang may ddng yén thi thang may phai chuyén déng vai
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gia toc bao nhiéu? Xac dinh tinh chat chuyén dong cua
thang may luc nay,
LOI GIAI

1. Tim chu ki dao dong khi thang di lén

* Pi lén nhanh ddn déu véi a = 0,1 m/s* Lic nay a T,
f; + “'nén ¢6

Trong luc hiéu dung

Pi=P+f, =mg+ma
Gia toc hiéu dung

P,
Bir=——-=E+®a
m

| I
Chu ki T: =2n ——=2n\’
g +a

Mat khac, chu ki dao déng lic thang may ding yén
|
g

Suy ra Lz 5
T Jg+a
T|=T g

Ug+a

10

10+0,]
* Pilén déu Licnaya=0nénf,=0,ticP'=P

T=2n =235

hay

= T,=2 =~ 1,99 s

" Ki hiéu T, xin doc 1a “Hudng thing ding tu dudi 1én™; L, xin
doc la "Hudng thang dung ti trén xudng”
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Suy ra T=T=2n = 2(8).

l
£

* Pi lén ch@m ddn déu voi a = 0,1 m/s? Lic nay a 4,
fqt T, suy ra gia téc hiéu dung

g.=g—4a
Do d6, chu ki dao dong la

TJIETE _'_=2n Jl_lhu'
g Ve-a
T
= 2= £ hayT,=-T £
T g-a Yu-a
2 T,=2 A 2,01 (s).

10-0,1
2. Tim chu ki dao déng khi thang di xuéng
Tuong tu nhu ciu 1. ta co dude cac két qua sau
* Thang di xudng nhanh dan déu (4 4, f; T)
Tz 2.01 (s
* Thang 41 xudng cham din déu ( o T f{;| $)

T,= 1.99 (s).
* Thang di xudng déu (a=0, f

T =T =2 (s).

3. Xdc dinh a dé chu ki giam 1% so vdi T

= ()

y

Gia st thang chuyvén dong vdi gia tée cé tri 6 a thi chu
kila T giam 1% so vdi T (chu ki lde thang dung yén). Ta ¢é

=
g . S Y
100

iV

H
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i |
Déyrang T=2n |— tasuyra
E

T -1 _ e
T 100 g'

(1) cho thay g' > g. suy ra g' = g + a, luc nay (1) tro thanh

B
- — = B o By
100 g+a g

o A an 2
Coi — la nho, ta duge
g

LI S
100 2g -
= a = 2g = 210 = 0,2 (m/s”).
100 100

- Xdc dinh tinh chdt chuyén déng ciia thang.

Vig'=g+a>g nghiala P> P, suy ra 2 T va fat +.

Nhu vay. dé chu ki giam di 1% so véi T, thang phai
—3

chuyvén dong véi gia toe a = 0,2 m/s* va vectd gia téc a phai
huéng lén, tic 1a néu thang di 1én, phai di 1én nhanh dan
déu:; néu thang di xuéng, phai di xuéng cham din déu.

BAI 20

Thanh con ldc cia mét déng hé qua ldc cung qua

nang cua né dude lam bang dong thau, c6 hé s& nd dai
A = 0,000018 d ' va c6 khdi lugng riéng D = 8430 kg/m®.

1. Dong ho chay ding 6 mét ndi ¢6 gia tdc trong trusng

g = 9,8 m/s” va d nhiét d6 20°C. Hoi khi nhiét dé la 32°C,
cing d noi dé thi ddong hdé chay nhanh hay cham, mdi ngay

Hd



bao nhiéu?

2. Cang ¢ ndi d6, khi nhiét do 1a 15°C. dé dbng hd van
chay ding, phai dua né 1én cao bao nhiéu?

3. O nhiét dé 20°C, néu dat ddng hd trong chan khéng
thi n6é nhanh hay chadm, méi ngay bao nhiéu? Va ¢ nhiét d¢
nao né lai chay dung? Cho biét khéi lugng riéng cua khéng
khi D, = 1,293 kg/m?, ban kinh trai dat R = 6300 km.

LOI GIAI
1. Déng hoé chay nhanh hay cham, méi ngay bao
nhiéu?

Chu ki dao d6ng cua con ldc ddng hé lic chay ding (¢
t, = 20°C)

| (1 + 200
T, =2n —'=2nJ__—~“{+ )
g B

Chu ki dao déng o nhiét do t, = 32°C

" 2
T2=2ﬂ ]- :2nJM
g g

= J1+320-200 = 1+ 6A

T
Ta cé —=< =
T

= T,=T,+6AT,

T, > T,, chu ki ting nén ddng hé chay cham di. Thai gian
cham di sau mot ngay dém (86400 s)

|T,—TI| )
0= e 86400 = 6 A . 86400

i
6=6.18.10".86400 = 9,3 (s).
2. Phdi dua lén d¢ cao bao nhiéu?

O nhiét 5 t, = 15°C, dé déng hd chay ding phai dua né
1én d6 cao h. Khi dé
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% Lo by (1 +Aty) 1,0 +At)
g, & g{.__'i 2 g
R+h
= (R +h)3. (1+At)=1+ At,

-5
= h= ?%(t, —ty) = "8‘102'6300 (20 - 15)

= h = 0,2835 (km) = 283,5m.
3. Ddt dong ho trong chan khéng

Goi P la trong luc cia qui lic trong khéng khi; P, 1a
trong luc trong chan khéng; f, 1a luc day Acsimet trong
khong khi, ta ¢

P=P,~-f, hay P.,=P+f,

Gia tbc trong trudng khi qua ldc dao dong trong chéan
khong ‘

P, P+, ) VD,

=g+ =g+ —8
m m m m

Bu =

vD D
= g g(+VD)g( D)

Chu ki dao ddong trong chan khong d nhiét d6 t,= 20°C
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Dé y riang. chu ki lic chay diing ngoai khong khi

Ta co

= II'i-lli:znl - IT‘

D,
2

. T,

T., < T,, chu ki giam nén déng ho chay nhanh lén. Thoi
gian chay nhanh lén sau mét ngay dém

_ le N T!\

D
. 86400 = — , 86400
2D

1,293
2 8430

Dé d6ng ho chay ding trong chan khéng, nhiét 4o phai
la t,, khit dé chu ki la

z\r T,-2n |
By E

I”{I+}14} L, 1+ At,)
hay

. 86400 = 6.7 (s).

4 |
= =L

1 D ¥

Ea b g{l"l" “} g
:>1+}'\.t-|'_9l:1+}kti

D
1,293
= t=t+—==20"+ e
rD 1.8.10 8430

= ¥ = 28.5"



G. VAN Ti‘.‘ip DAI, LUC CANG DAY, NANG LUONG CUA
CON LAC DON TRONG QUA TRINH DAO DONG

1. Van toc dai

Xét mot con lac don c6 do
dai 1, qua nang ¢6 khai lugng
m, dao d6éng vai bién do goe o,
. Goi v 1a van tdc cua qua ning
khi con lac g vi tri B ¢é toa do
goe uw bat ki (hinh G.1).

Theo dinh luat bao toan

nang lugng. ta ¢d
El'. = E;\.

I y
= —mv+ mgh, = mgh,

Hinh G.1

r

= v' = 2g (hy - hy) vé
hy=1=1lcosa;:h,=1-1cosa,, ta duge
v' = 2gl (cosa - cosa,) .

2. Luc cang day

Hop lue tiae dung 1én qua nang ¢ tai vi tri B

* 1]

-
F=P+r

Chiéu phudgng trinh trén lén huéng ciua ¢, ta duge
may, = - Pcosa+ 1

= 1 =ma,+ P cosu
v
= S mT + Mg cosu

Thé gia tri cua v* ti (1) va (2), ta c¢b
T =mg(3cosa-2cosa,)
Chu v: * Biéu thue (1) va (3) cho thayZ van tée v va luc

DY



cang day t cang lén khi con lac cang di gan vé vi tri can
bang. O vi trf can bang v va 1 dat gia tri cde dai. O cac vi tri

bién ching dat gia tri cuc tiéu (v=0va t,,, = mg cosa )
* Néu con lic dao dong nho (a, <€ 10" = 0,17 rad), ta cd
i sl o
coso,=1-2sin* =2 = 1- 2L
2 2

2

o o
POEHE =1 2 8N R T oo
2 2

) i a
Thé cusu,,zl—% va cosar =1~ — vao (1) va (3)

dé xac dinh van téc v va luc ciang day t.
3. Nang luong dao déng cua con ldc don khi dao

déng nho
* Phuong trinh dao dong
s=8,sin(wt+ @)

hodc o =a,sin(ot+ @)

* Phuong trinh vén tac
v=s=wS,cos{(mt+ )

* Biéu thic cua thé nang

E,=mgh=mgl (1l —cosa) = mgl. %-

Vi x :-?_
A §° | mg , 1
nen E,= mgl = = i §E TR
200 2 1
I ; i
E,=5 mo *S;sin’ (ot + @)

* Biéu thic cua déng niang
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E,= - mv*

Ei= - mw?®S;cos*(wt+ @)

ta | — td | o—

* Cd nang toan phan

E=E,+E, = L] 1:1'1»::}“8{‘?j
2

Déyring o’= % va S, = a ], ta con viét duge

I
E-= o mgl o

Co nang toan phan duge bao toan, ti 1é véi binh phudng
bién d6 dao dong.

BAI TAP

BAI 21
Mét con lac don cé day treo dai 1m, qua ning clia con lac
¢6 khoi lugng m = 0.5 kg, dao dong vdi bién d6 géc «, = 60°.

Liy g = 9,8 m/s®.
1. Tinh déng ning va thé ning cua con lac khi né d toa

d6 gée a = 30°.
2.0 toa d6 géc a = 45°, sittc cing day 1a bao nhiéu?

3. Gia su day treo con ldc ¢6é thé chiu duge mdt luc kéo
I6n nhat 1a 12 N. Tim diéu kién d6i véi bién @6 géc dé day
treo khéng dit trong qua trinh dao déng.

Cho cos 74" = 0,276.
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LOI GIAI
1. Tinh déng nang, thé ndng
Ta c¢b v: = 2¢l (cosa-cosa )"
0 toa d6 goc a = 30" thi
vi=2.98.1 (cos30" ~ cos6O")

;

= v2=19,ﬁ.(—23- %;:9,3{\[5 =1}

Dong nang E,= —mv° =
Ed = 1,79 J
Thé ning E, = mgh = mgl (1- cosa)

V3

E =05.98.1(] _T}
E, = 0,66
2. Tinh luc cdng day
Ta ¢é T =mg (3 cosa-2cosu,)
O toa dd goc o = 45" thi
Tt =0,8.98.(3cos 45" ~- 2 cos 60"

ﬁ

1=49(3.— -1
( - )
T = 549N
3. Tim diéu kién déi véi o, dé day khong diit

Trong qua trinh dao dong, tai vi tri cin bang (« = 0) luc
cing day dat cuc dai
Toax = ME {3 - 2 COS fl‘}

T =0.5.98.(3-2cosu)=49(3-2cosq,)

1t fi"l

rong cac ki thi tuyén sinh, khi sit dung, bau doc phai chiing
minh lai
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Dé dAay treo khong dut. ta phai co
T = 193 -2cosa,) <12

= Z2cosa, >3- —}i
4.9
= coso, > S = (0,276
2 98

= cosa, >cos 14" = o < T74".

BAI 22

Mot con lac don gdm mét qua nidng c6 khdi lugng
m = 200 g, treo vao mot sgi day cé chiéu dai l, = 1 m dao
déng tai noi c6 gia tdc trong trudng g = n*= 9,8 m/s*

1. Tinh chu ki ctia con lic khi dao déng véi bién dé nho.

2. Bay gio tU vi tri cAn bing ta kéo con lic ra cho day
treo nghiéng vdi phudng thang ding géc o,= 30° rdi budng
nhe cho no dao ddng. Tinh van téc cua vat ning khi con lic
di qua vi tri cdn bang. Tinh luc cang cua- day treo khi con lac
di qua vi tri cdn bang va khi con ldc d vi trf bién.

3. Xét con lie trén dao dong vdi bién dé nho. Khi di qua
vi tri can bing, day treo bi mét cai dinh Q' ¢ phia dudi diém
treo O 36 cm chin lai. Tinh chu ki dao déng ciia con léc khi
vudng dinh, |

LOT GIAI

1. Tinh chu ki dao dong

Goi T, la chu ki cia con lac khi dao déng nhd, ta cé

]
Ty=2xn = =24 -1—2:25
g \

2. Xdac dinh van téc va luc cang dady

* Tai vj tri cdn bang

63



Dong nang cua qua nang ¢
vi tri cAn bing C c¢6 gid tri
béng thé ning cta né ¢ vi tri
bién A
|
5 mv’ = mgh,

Suy ra
VE = 2 gh,\

=2gl, (1 —cosa,)
= v; =2.9,8.1 (1 - cos30°) Hinh 22.1

V3

:;.v§=19,5.(1—-2-3-)

= vl = 1,62 (m/s)

Goi t, la Iyc cing day tai vi tri cdn bang, ta c6

1

¥
T, — Mg = may, = rnl—“
1
vi
= 1Ts m-l# + mg
I
Vi v: =2gl, (1 -cosa,)
nén co 1. =2mg (1 —cosa, ) + mg

= 1. =mg(3-2cosqa,)
Thay s6 vao ta dudc
1, =0,2. 9,8 (3 - 2 cos30°)

1.= 248 N
* Tai vi tri bién
Luc cang day tai vi tri bién A
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1, =mgcosa,=02.98, —

> S

T = 1,1 N.

3. Tinh chu ki dao déng khi vuong dinh
Khi vudng dinh, con lic chuyén dong tudn hoan véi chu
ki
T =the + tey + tae + Loy

Hay T = (tac+ ten) + (bep + tae)
sy P, iy
94 2

Trongdé T,=2s
T

,_=2n\/|—:=2n /m = 1,6 (s).
g g

Vay T=%.2+J§.1,6:1.8{s).

BAI 23
Mot con ladc gdm mét qua cau kim loai co khot lugng m =
0,1 kg dudc treo vao mot diém A c¢6 dinh bing mét doan day
manh ¢6 d6 dai-l = 5 m. Dua qua cdu ra khéi vi tri can bang
cho dén khi day treo nghiéng véi phudng thing ding géc o,
= 9° rdi budng cho né dao dong ty do. Lay g= n* = 10m/s®.
1. Viét phuong trinh dao déng cua con lic. Tinh dong

ning cua noé sau khi buéng mét khoang thoi giant = T .
' 6v2

2. Xac dinh ¢o n&ng toan phan cua con lic.

3. Trong thuc t&, do ma sat nén con lic dao dong tét dan.
Ta thay, vdi bién do géc ban dau 1a 9° thi sau 4 chu ki bién
d6 goc ciia né chi eon 1a 8%, Cho biét bién d6 goéc (sau mbi chu
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ki) giam dan theo mét cAp $6 nhan lui vé han. Hav tinh
nang lugng can cung cap cho con lac trong mét tuan 1é dé no
dao dong véi bién do goce 97

1.OI GIAI

1. Viét phuong trinh dao déng

. o g 10
Tan s6 goc o = \/% = 1/-;.— = V2 (rad/s)

e e , mt n
Bién do goc o,=9"=9.— rad = — (rad)

180 20
Chon goc thoi gian la lhic buéng tay. chiéu duong la
chiéu kéo con léc ldc ban dau. Lict = 0. ta co

i

arg =g} — {I“ bin{ﬂ — (1”
= sing =1

n

Suy ra, phudng trinh dao déng

oo T
= — sin{J2t+ —) (rad)
o =5 {\[- 2}(

Luu y: ¢6 thé viét phuong trinh dudi dang
s=95,sm(wt+ @)

Trongdé S, ,=a,.l

Tinh déng ndng o thoi diém t =

5

n
(}\E
Phuong trinh van téc

=wS,co8(mt+ @)=mau,lcos{mt+ @)

Suy ra v=\f5~‘%.5cns{ﬁt-q-

2 A
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. :
vV = Jincos(\ﬁt-r %}

i

3,
Oy 2

O thoi diém t =

Ta cé

N2 T 4
Ve ——c08 (V2 —= + —)
4 6v2 2
V2T l x/_rr
by Y= ~4—(— 5]————— m/s,

Dau (-) cho biét vat dang di theo chiéu am.

Diong ning 6 thai diém t = L

672
E,= lm*\r'"’ .0,1. (--i_—'}T
2 2

B,= w186, 1027

64
2. Xdc dinh co ndng toan phén

(‘¢ niing toan phén cua con lac bang thé ning cua nd J
viiri hicén

E=mgl (1 -cosa,)=mgl.2 sin? v
Vi dao dong nho nén

- a,
sin— =~ —,
2 2

o] ]
suy ra E=— mgl. af
2
Thay sé vao, ta dudc

E=L .01.10.5(%)= " =0,0625 ).
> 0’ " 16
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3. Tinh ndng lugng cung cdp cho con lac
Gia su bién d6 goc giam dan theo cap s6 nhan c6 cong

bdi q thi bién d6 gde lae ban dau va sau 4 chu ki ké tiép lan
lugt 1a

2l o, L . " 2
ﬂ(”-— 9 5 u“z‘_ q {Iﬂl q I'I'“_lll il q Cn'.[” .
T K] i =i 1 i i
Olgg = Q" Ogs  Ogg =Q O =8
: (L5 8
Suy ra qQ'= — = =
U'ul g

8
ha - #—
X q 9

Theo (1), nang ludng cua con lac hie dau

E] = mgl [1;2”

I
2
Sau chu ki dau tién, nang lugng con lai la
1
E, = g mgl af,

Ni#ng lugng tiéu hao d con l4c sau chu ki dau tién

1 3
AE = EI - E}_3 = -::2- mgl ([I.G| - ('lrz,ztl

AE = mgiufﬁ(l -q9)

b | —

8
= - 10.5(9. — 2
AE= 2 .0,1.10.5(9. 7o) (1- J()}

AE = 3,574 . 107 (J).
Chu ki dao ddng cua con lac

=2T{J— 211\[. ZJ—(H)

N#ng lugng phai bu dép cho con ldc trong mot tuan lé
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7.24.3600

243

W = L-ﬂ . 3574 .10
245

w = 462,65 (J).

H. CHUNG MINH MOT CO HE DAO DONG PIEU HOA

Dé chiing minh mot hé dao dong diéu hoa, ¢6 thé su
dung moét trong hai phuong phap sau day:
1. Phuong phap phan tich luc
* Xac dinh truce toa d6 goc toa do thuong chon la vi tri
cdn bing cua vat, truc toa do trang véi phuong dao déng cla
vat.
* Viét biéu thuc cta hgp luc tac dung 1én vat tai mot vi
tri bat ki ¢6 toa d6 x (dé don gian, nén chon vi tri c6 x > 0).
Chiéu biéu thic cua hgp lue xudng truc toa do da xac dinh
vir dura biéu thie cua hgp lue vé dang
F=-Kx
Trong mét s6 trudsng hop, dé dua biéu thie cua hgp luc
vé dang F = - Kx, cAn phai chi y két hgp vdi biéu thic phan
tich lyc tac dung lén vat khi vat d vi tri can bang.
* Theo dinh luat 2 Niuton, ta cé
F = ma =mx"

Suy ra mx"’ =- Kx

hay X =-—.X
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Dat — =wn"

ta dudc XTE ~ % (1)
(1) 1a phuong trinh vi phan, ¢é nghiém
x=Asin(wt+ ¢) (2)

(2) la phuong trinh dao dong cua vat. ching to vat dao
dong diéu hoa véi

Tan sd géec o =

i
Chu ki T—f-~2rc\/i

2. Phuong phdp ding dinh ludt bao toan ndng luong
0 mot toa do x bat ki
* Ddng nang cua vat
E, = i mv”
2
* Thé& nang dan hoi ctua 1o xo (néu co)

B ka“
)

* Thé nang cua trong luc (néu cé dang ctia con lic don,
dao dong nho)

E, = mgh =mgl (1 —cosa)
Vi dao déng nho nén

.o, 0 o’ ]
1-costt =2s81n"— =~ — = — |
2 2

2
X

|

Y -~ # A - x
(x 1a toa dd cong Ung vdi géc a o = T).

. X

Suy ra B = Tii .

ta | —
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* Theo dinh luiat bao toan nang lugng. ¢d nang toan

phan
E = —lj-nw"+ —kx* + _I, I;E x* = const
LLay dao ham cua E theo thé gian
E,=mvv + kxx' + L xx =0 (3)

Thay v = x" va v’ = x” vao (3) roi chia hai vé cho mx', ta
duage

" ! 1] k
x+£.x+-%.x=0hay}<:+(——+%).x
m

m
k "
Dat L
m |
X'=-w°x
Suy ra Xx=Asin(ot+ @)

Phuong trinh trén ching to vat dao dong diéu hoa vdi
chu ki

g 20
(1
BAI TAP
BAI 24

Mét khéi gé hinh tru cé khéi lugng ©
riéng p = 0,64 g/em®, chiéu cao h = 10em,

dude tha néi trén mat nudc (hinh 24.1). =
Nudc c6 khoi ludng riéng d, = 1 glem™. "o

1. Xac dinh chiéu cao cia phan gb = e
chim trong nudc khi khéi gé d vi tri can Hink 24.1
bang. '
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2. T vi tri can bang. an khé g6 xudng theo phudng
thdng ding mot doan nho réi buéng nhe. Chitng to khéi gb

dao dong diéu hoa. Tim chu ki dao dong.

LOI GIAI

1. Tim chiéu cao ctia phdn goé chim trong nudc

Luc tac dung vao khéi gé gom trong luc p va lue day

Acsimeét.
Tai vi tri cAn bang. ta cé
f.-m =P
hay Sh,d,g = mg
= Shug
Suy ra

B hu _ 100,64

d ]

= h;=64¢m
2. Ching t6 khoi go dao dong diéu hoa

Lay truc toa do Ox o
phuong thing dung. hudng

(1)

f
xuéng, goc toa do O la trong fa _ 2" i
tam cua vat lic vat ¢ vi tri can o
bing (hinh 24.2). Hop luc tac [, | | [*4 |
dung lén vat khi vat ¢ toa do x 5100 ”
- i : ".1..:.... e 2
F= P + 1A +*>(

Chiéu xudng truc Ox, ta
dudc
.
F=Shug-Sth,+x)d,g
F=Shpug-Shdg-5Sdgx
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Két hap vai (1). ta duge F = — 8 d gx
Dat Sdg=K,
ta co F=-Kx
Theo dinh luat 2 Niu tdn, ta ¢o
F=ma=-mx"

Suy ra mx’ = - Kx
Hay X = — X =~ oX

Phuong trinh trén c6 nghiém
x=Asin(ot+ @)

(2) 1a phuong trinh dao dong cua vat, ching to vat dao
dong diéu vdi tan so goc

\( Erg
Shug J'u
. 0
(‘h 11 ki IIT|| = —— = z !yi — 2 __](1.55_4.
) U

T = 1,569 (s).

BAI 25

Mot qua cau khdi lugng m, duge mice vao hai dau cua
hai 16 xo L,, L., chua bi bién dang. ¢é d6 ciung lan lugt la k,,
k. sao cho né c6 thé trugt khong ma sat doc theo thanh kim
loai manh nam ngang. Piu A
cua 1o xo 1 duge gilt chat.
Nguoi ta git yén qua cau va
kéo gian dau B cua 16 xo 2 dén
B, va gitt chat ¢ B,. Sau 46 tha
qua cau. Biét BB, = a (hinh Hink 25.1
25.1)

o



1. Lap phuodng trinh dao dong cua qua cau.

2. Tim bién d6 va chu ki dao dong cua qua cau.

3. Tim van toc cuc dai cua qua cau.

(Trich “Dé thi tuyén sinh” mén Vat li, Nxb. Giao duc.
1994).

1,01 GIAI

1. Lap phuong trinh dao déng

Khéng giti qua cau, ti ti kéo dau B cua 1o xo L, té1 B,
qua cau s& dich chuyén vé phia B, tdi mot diém O va ding
yén 6 vi tri nay. Gitt chit dau B cua 1o xo L, tai B,. dua qua
cau tir O dén vi tri ban dau roi tha ra, no sé dao dong quanh
vi tri can bang O.

Gan lén hé truc toa d6 Ox.
goc O (hinh 25.2). Tai vi tri
can bang O, 16 xo L, gian doan
Al, 10 xo L., gian*doan a - Al. Vi
vay, tai vi tri cAn bing O, ta c6

k,Al=k, (a - AD (1)

Trong qua trinh dao dong, X .
tai toa d6 x, d6 gian cua 10 xo %x
L, 1a Al + x; d0 gian cua 16 xo
L., s& la (a - Al) — x. Kh1 nay
hgp luc tac dung lén vat la

Hinh 25.2

—3

i e
Chiéu l1én truc Ox, ta dugc
F=-T,+T,
= F=-k, (Al +x)+k, [(a-AD)—x]
= F=-k,Al-kx+k,(a~-Al)-kyx
Két hgp vdi phuong trinh (1), ta duge
F=-(k,+k)x=-Kx



O

Mat khae F=ma=mx"

Suv ra mx" = - Kx
% K ;
= X = -—X=- X
m
= x=Asm{wt+ @) (2)

Phuang trinh (2) chitng to vat dao dong diéu hoa,

Py P - K kl "+ k b ]
Tan s6 goe o = [— = -
m m

Chon goc thoi gian la lic budong qua cau. thi lic t = 0 ta

X, = Asinp = -Al (3)
{v“ =wAcosp=0
(Giai hé trén cho thay sing <0 vacos¢ = 0. Suy ra
0=
2

Thay ¢ = —g vao (3), tadude A=Al

M:it khac, phuong trinh (1) cho ta

k,a
Al = =
k,+k,
k,a
Vay ¢o A= :
k, +k,

Suy ra phuong trinh dao déng cua vat
k,a ; k, +k,

: sin (
k, +k, m

n
L t o T L
5 )

2. Tinh bién dé, chu ki

Két qua g cau (1) cho ta
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e}

*Biends A=

; o
* Chu ki T = :IE = T (- _..n]
m k, =k,

3. Tim van téc cuc dai.

[k, +k, k
1ihlllm,-L:i = (1 f\ — d B b d

Cm ' -I;'.,.w-k:
B k,a
\/m[h +k_,].

BAI 26

NE

al m,
Hinh 26.1

Cho ba hé ¢o nhu hinh 26.1. O mbi h¢ @
16 xo ¢6 db6 cling k = 300 N/m, cac vat
ning c6 khai lugng m, = 1 kg: m, = 2 kg.
Bo qua moi ma sat va khoi lugng cua 1o
X0.

Kéo m, xudng theo phuong thang
ditng mot doan nho réi buéng tay. Ching
minh hé dao déng diéu hoa. Tim chu ki
dao dong.
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LOI GIAI

Vai ca 3 hé. trong qua trinh dao déng, 0 toa d6 x bat ki,
ta co

* Pong niang cua hé
\ | ;
E, = E{m, + my) v*
* Thé ning dan héi cta 16 xo
“ 1 )
E, = —kx*
2
* Cd nang toan phan
E =v;—(m] +m,) v +%kx"* = const

Lay dao ham cua E theo thai gian, ta duge
Ey,=m,+my) vv'+kxx'=0
Dé ¢ ringv=x"va v =x", ta cb
(m, +m,) xXx" +kxx'=0

¥t k 2
= X =- LX=-w X
m, +m,
Suy ra x=Asin(ot+ o)

Phuong trinh trén ching to hé dao dong diéu hoa véi
chu ki

= T=2n s = 0,628 (s).
300

BAI 27
Cho hé cd lién két nhu hinh 27.1. Lo xo ¢6 d6 cing k,
thanh treo OA ¢6 chiéu dai 1. Khéi lugng cua 16 xo va cua

17



thanh treo OA khong dang ké. Vat nang s
¢t khoi Tuong m. T vi tri can bang (thanh
OA ¢6 phuong thang dung) ta kéo vat dé ;
thanh OA nghiéng véi phuong thang ding

; o G w k
goe o nho rot budng nhe. mm@
' A

LOT GIAI Hinh 27.1

Ning lugng cua vat khi vat léch khoi vi tri can bang
doan x (thanh treo nghiéng véi phuong thang dung goc «)
* Déng nang
|

E,= —mv®
2

=

* Thé nang dan hoi

* Thé nang cua trong luc

| )
E, =mgh=mgl(l-cosa) =< mgla’
) . . Il mg .
Vi L = % nern [",1r = "_; '—Ii:a' X"
* Cd nang toan phan
g Mgeow . LM
E= lmv" b —kx'+ — B x* = const
2 2 |

iy dao ham cua E theo thoi gian, ta dude

m
PJI:H" mVV + !-{:-:){ + "—l'é'?'xx = 0
Vi v=x:v =x" nén co
mg

mx'x" + kxx' + T Xx =



= X =-(—+=)x
m |
k g
Dat — + =2 =@
m |
ta ¢o "= -
Suy ra x=Asn(ot+ @)

Vay vat dao dong diéu hoa véi chu ki

2, 9
2 27
Tz — = ——.
(n k ¢

+ B
m |

1. DO LECH PHA.
TONG HOP HAI DAO BONG BIEU HOA
BANG PHUONG PHAP GIAN PO VECTO

1. Do léch pha
Cho hai dao dong diéu hoa cang tan s6

X, - K‘M s (mt 4 1)) ,]1 X, = A Hiri{l'llt o)
b6 léch pha cua x, so véi x, la

Ap =(ot+ @ )-(ot+¢@,)=9¢,- ¢,
Ap >0 < ¢,> ¢,; X, nhanh pha hon x,
Ap <0 & @, < @, X, tré pha hon x,

Ap =k.2n x, eang pha x,

Ap =(2k + 1) x, ngudc pha x,

Agp =(2k + 1)% X, vuong pha x,



2. Phuwong phap gian dé vecto

. —>
Lay vectd oC c¢é6 phuong
nam ngang (hinh 1.1) lam chuin

- d-+ s
(truc goc). Cho vecto A , géc O,
quay nguge chiéu quay kim
dong ho véi van toc goc o .

O thai diém ban dau (t = 0)

- —
(OC,A)=¢

A L . o - -
O thoi diém t, A da quay Hinh I.1
dugc goc wt, ldc nay

- -
(OC,A)=wt+ @

S A -
Goi x = OP 1a hinh chi€u cua A xudng truc Ox (truc Ox

- ‘—-} . LY ot
vuong géc vdi true goc OC ). Tai thoi diém t, ta c6
x = A sina
hay x=Asin (ot+ ).

Nhu vay, hinh chiéu cua : xudng truc Ox la mét dao
dong diéu hoa. Ngudge lai, mot dao dong diéu hoa cd thé biéu
dién bing mot vectd quay

Vecto biéu dién cho mét dao ding diéu hoa duve quy wdc
la “vecto bién do” vé tai thoi diém ban dau (t = 0), tize vé sao
cho vecto biéu dién hdp vdi truc goc mgt goc bang pha ban
ddu ¢ ciia dao déng cdn biéu dién.

Phuong phap biéu dién dao déng diéu hoa bing vecto
guay nhu néi ¢ trén goi la phuong phap gian d6 vecto
(Phuong phap gian d6 Fresnel).

Theo phuong phap gian d6 vectd
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* Hai dao dong cung pha, dudc biéu dién bing 2 vectd
cung phudng, cung chiéu.

* Hai dao ddng nguge pha, duge biéu dién béng 2 vectd
cung phuong, ngude chiéu.

* Hai dao dong vuéng pha thi 2 vectd biéu dién vudng
goc nhau.

3. Téng hop hai dao déng diéu hoa cung phuong,
cung tdn sé bang phuong phdp gidn dé vecto.

Cho hai dao déng diéu
cung phudng, ciing tan so -

X;,=A; sin{wt+ ¢,)

va X, = A, sin(ot + ¢,)

"

Biéu dién x,, x, 1an lugt bang Ay .ooTT H

_

Ay, As. Trén g]fm db (hinh 1.2), _': P - Py
vecto tgng

—3 —> — 1
A = AL +A2 o | C

Y

hiéu dién cho dao dong téng Hinh .2
hgp
X = X, + X,.
Theo gian d6, ta suy ra
x=A sin(mpt + @)
Xac dinh duge A va ¢ thé vao phuong trinh trén sé duge
phudng trinh cia dao dong téng hop.
a) Tim A
* Theo gian d6, ta cb
A’=A’+A-2AA;cos [ = (9, 9))]
Hay - A=A*+A+2AA,cos (@,— ©))
* Ciing ¢6 thé xac dinh A nhu sau chiéu phudng trinh
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—» s —»

A=A+ A

lén truc tung, truc hoanh, ta dudc
Asing = A, sing, + A, sing, =2 (1)
Acose =A,cosp,+A,cos¢,=b (2)

T (1) va (2) ta suy ra

A*=a*+b*hay A= m:’:
b) Tim ¢ |
C6 thé xac dinh ¢ bang cach tinh tge truc tiép tir gian
d6. Trong trudng hap tong quat ta xac dinh nhu sau
Tw (1) va (2), ta co

tgo = =
| b
d
suy ra p = arctgg
BAI TAP

BAI 28

Mot vat thuc hién déng thoi hai dao déng diéu hoa, cang
phudng. Bang phuong phap gian dé vectd hay tim biéu thic
cta dao d@éng téong hop trong trudng hdp cic dao déng thanh
phan ¢6 biéu thue sau

l.x,=2smn2nt (cm)

: i
¥ =243 sin{2nt+ —?-}(cm}

2.x,=2sin(bnt + g—}{cm}
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-2J2 sin(5nt - %) (cm)
n
3.x,=bcos(nt - ?) (cm)
}
. n
X, = 8n{nt - —:;) (cm)
LOI GIAI

8 .= 5 R b = -
Ta quy udc biéu dién x, bang A}, x, bang A> . Dao déng

: S e R = e =% =%
tong hop x duge biéu dien bang A (A = A;+ Ar).

_}
1. *Vaix, =2sin2ntthi Ajco

{iAli—Ai:Q{cm)
¢, =0

—»
*Véix, =243 sin 2nt + g) thi Aj cé

A3=2\/§cm

n
D, = -
@, &

L=

Gian d6 vectd (hinh 28.1), cho ta

g S
A= A? +A} ‘
=2 +12 =4 cem

A, 243
t - = = ﬁ
B9 = 2r= 5
T Hinh 28.1
= P = —
3
Suy ra, dao ddng téng hgp c6 biéu thitc
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x=Asin{fwt+ ¢)=4sin (2nt+ %) {cm)

; . m "
2. *Vai x; =2sin(bnt+ E)thi Ay ch
® it
e

| >
*Véi  x,=242 sin (5t~ =) thi Ay 6

A, =22 em
.
P = 5

Gian do6 vectd ¢ hinh 28.2, cho ta
A2=AZ+A2-2AA, cos%

w
O
A2=22+(2J§)”—2‘2.2\/§%—i&
A=2cm
Ay -Apsin©
*ootge =-— r: . | 0
AI COs— [ AE
4 Hinh 28.2
zJE-z{E .

Z - = (p:-—E

tgp =— -—-—_‘\I'I{.:-).-

?..
2
Suy ra biéu thite cia dao dgng tong hop

: n
x=2sin(bnt - —4—) (cm).
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3. * Véi x,*—-ﬁcns(nt-i)

; m :
hay x1z551n(nt—€+§)=5sm(nt+ E)
g A, =5cm
thi Ajco T
"-P|:_3"
. : i B
* Vi x2:5sm(nt~§)thi Ay cO
A,=5cm
i
{F’z:‘g

-~ -
Do A, = A, nén hinh binh hanh c6 2 canh Ajva Ajla
hinh thoi (hinh 28.3). Vi vay, theo gian do ta cé

* A=2.0H=2 A cos~

A=2:9 =5cm

!

"2
5 X

* A ¢0 phudng chiéu tring

v truc goe Oc, tiae ¢ = 0. Suy

ra, biéu thic ctia dao déng tong
hop

x=5sinnt (cm) " A

Hinh 28.3

BAI 29

Cho ba dao d6éng diéu hoa cung phuong, cing tan sd
x, =8 sin 3nt (cm)
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: 3
Xip = 42 sin (3nt+ Tn}(cm}

x_.1=3\/5 sin (3nt+%)(cm}

Hay xac dinh biéu thic cia dao dong téong hop «ia ba
dao dong trén.

LOI GIAI
5 o : —>
* Biéu dien x, = 8 sin 3nt (cm) bang A .
-3
Ajcd6 A, =8cm; ¢,=0
—y

o ; 3 N
* Biéu d;énx2=4ﬁ sin(3nt+ —;-}(cm} bang A»>

-~
Ay ¢6 A,=42 cm; tpg=§f-

) - T . T
* Biéu dién x, = 342 sin (3nt +E) (cm) bang Ay

v T
A3 cb A3=3\E cm; ¢y = i

Vé gian do6 vecto biéu dién
phudng trinh

—» —> —> -
A=A + A, + A
_}

Trong 46 A biéu dién cho
dao dong tong hgp
X =X+ Xy + Xy Hinh 29.1
Theo gian d6 (hinh 29.1),
ta co
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AL =8 +(4V2) -2.8.442. %—%
A, =442 cm = A,

ViA,=A, tic OP = QP va OQP = — nén AOPQ vuéng

n
4
cdn tai1 P.

-—» . e —» —
Suy ra A, trung phudng, chiéu vé1 A,. Do vay A ¢6

-3
phuong, chiéu trung phuong chiéu caa A, , tic cé

oo T
"7
va A=A, +A,=42 +3V2 =742 (cm).

Suy ra, biéu thitc cia dao déng téng hdp

x =742 sin 3nt+ E) (cm).

K. DAl CUONG VE SONG CO HOC

1. Dinh nghia

Séng cd hoc 1a su lan truyén dao déng dan hoi trong mét
moi truong vat chat. Loai song ma phuong dao dong cua cac
phan tu vAt chidt cua méi trudng vuéng goéc véi phudng
truyén song. goi la séng ngang. Loai séng ma phuong dao
déng trang vdi phuong truyén séng, goi la séng doc.

2. Van téc truyén séng

Goi As 1a quang dudng séng truyén duge trong thoi gian
At, van téc truyén séng la

As

V= —

At
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3. Tén 86, chu ki
Cac phan tu vat chiat cia méi trudng ndi séng truyén
A - . on w ™ a A i ~ a -t i
qua déu dao dong val cing mot tan sb6, bang tan s6 cua
ngudn phat séng, goi 1a tin s6 song f.
Chu ki dao ddng cua cac phan ti vat chat
]

T=—
f

4. Bude song

Buée séng A la quang duong séng truyén dude trong
mdt chu ki

Vé6i séng ngang, A bang khoang cach gitia 2 gon 101 lién
tiép.

5. Biéu thitc cua séng

* Biéu thic dao dong tai /’"ih‘“_‘t X
nguén O 0 M
M, = @a sinmt Hinh K. 1

* Biéu thiic dao dong tai diém M trén phuong truyén
song, cach O khoang x (hinh K.1)

. x x
p, =aysin (ot - QI} (t > ,1_;}

6. D6 léch pha dao dong giita 2 diém

* Hai diém M, va M, trong mdi truong cé séng lan
truyén, trén cing mét phuong truyén, cach nhau khoang d
sé dao dong léch pha nhau goc

Ap =2n ii

* Dao dong tai M,, M, cing pha khi
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Ao :21'{; =k.2n
= d=ki (k € N)
* Dao dong tai1 M,, M, ngudc pha khi

Ao :21!:% =2k + )=

e 8 10 S 1}%.

BAI TAP

BAI 30

Khi bat ddu quan sat, mot ngusi thidy méot chiée phao
trén mit bién nhd 1én. Sau khi quan sat dude 72s ngudi d6
thay chiéc phao nhé 1én 1an thd 7 (ké ti lic bt ddu quan
sat). |

1. Tim tan s6 dao déng ctia cac phan td vat chat cua
nude bién.

2. Tim van toc truyén séng cua séng bién, Biét khodang
cach gitia hai ngon séng bién lién tiép la 8 m.

L.OI GIAI

1. Tim tan sé dao déng

Ké tu lac chiéc phao trén mit bién nho 1én 1an thi nhat
dén lic chiéc phao nhd 18n 1an thid 7, cac phan ti vat chat
cua nudc bién (cing nhu chiéc phao) da thuc hién duge 6 chu
ki (6 dao dong). Thoi gian dé thuc hién 6 chu ki d6 1a t = 72s.
Suy ra, cac phan tl vat chat clia nudc bién dao dong vdi chu
ki
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72
T=—-—=—=12(s
8 (s)
Tan s6 dao dong
=1 =L+ 008 H
T |2

2. Tim vdn téc truyén song
Khoang cach gitta hai ngon séng lién tiép la budc séng
A =8m
Van téc truyén séng
v=A.T=8.12 =96 (m/s).

BAI 31
Trén mat thoang cua mot chat long yén lang, ta gay dao
dong tai O ¢6 bién do 5 cm, chu ki 0.5 s. Van tdc truyén séng
la v =40 cm/s.

1. Tinh khoang cach ti dinh song thit 3 dén dinh séng
thit 9 ké tit tam O.

2. Viét phuong trinh dao déng tai O va tai diem M cach
O khoang 50 em. Coi bién d6 dao dong khong giam dan.
3. Tim nhitng diém dao dong cung pha va ngudc pha
vdi O,
LOI GIAI

1. Tinh khoang cach giita hai ngon song thit 3 va thu 9
Budc séng
A=v.T=40.05=20(cm)
Gida ngon song tha 3 va tha 9 c6 6 bude song, vi vay,
khoang cach gilia ching la
d=6X =6.20=120 (cm)
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2. Phuong trinh dao déng tai O va tai M
Chon géc thoi gian 1a lac cac phan td vat chat tai O di
qua vi tri cdn bing theo chiéu duong, khi d6 pha ba® diu
¢ =0, phudng trinh dao ddng tai O ¢6 dang
g =asinot
Trong dé, bién déa =5 cm
Tan s6 goc

W = -:'}—TE = nz—E =4 n 9rad/s)
T 0,5
Suy ra p=5sin4nt (cm)
Dao déng tai M cham pha hon dao dong tai O géc
A :znﬁ =2n5—0 =0m
A 20

Vi vay, phuong trinh dao dong tai M
uy=50sin{(4nt—5n) (cm)
v3l t EE =§E=1,25 (s)
v 40
So sanh pha dao déng tai M vdi pha dao dong tai O ta
thay dao dong tai M nguge pha véi dao déng tai O.
3. Xdc dinh nhitng diém dao déng cung pha, ngugc
pha vai O
Nhiing diém dao déng cing pha véi O cach O khoang
d=kX =20k (ecm),
vir k=1, 2, 8.
Nhitng diém dao ddng ngudc pha véi O cach O khoang

d = (2k + 1)% =10 ( 2k +1) (cm),

vink =0, 1, 2.
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BAI 32

Mét séng truyén trong mot méi trudng lam cho cac diém
cua mdi truong dao déng. Biét phuong trinh dao dong cua
cac diém trong moi trudng cé dang

=4 sin{gt + a) {em)
3

1. Tinh van téc truyén song. Biét bude song A= 240 cm.

2. Tinh d6 léch pha tng véi cing mot diém sau khoang
thoi gian 1 s.

3. Tim d0 léch pha dao ddong ciia 2 diém cach nhau 210
¢m theo phudng truyén vao ciing mét thai diém.

4. Li @6 cua mét diém ¢ thoi diém t 1a 3 cm. Tim li d6
cua né sau do 12 s.

LOI GIAI

1. Tinh vdn téc truyén song

Chu ki cua séng

2 21
T=""2= -6(s)
o n
3
Van tdc truyén séng
Vo= -}-L— £= 24—U = 40 (Cmf&'-‘-}
T 6

2, D6 léch pha sau Is

O thoi diém t,, pha dao déng cia mot diém nao d6 la
(%tu + ). Sau d6 1g tite ¢ thai diém (t, + 1) pha dao dong
cua nd sé la [%(t.,+ 1) +

Nhu vay, d6 léch pha sau 1s
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s T fid
Ap,=[-@, +D+al—-(=t +a)= —
L [3( )+ al (3 a) -

3. Po léch pha gita hai diém cdch nhau 210 cm
d 210 7n

Ap,=2a — =210 — = -
S A 240 4

4. Tim li dé sau 12 s

O thoi diém t, li 46 cia mot diém la 3 cm. Sau d6 12 s
tic sau 2 chu ki, diém nay sé ¢ trang thal nhu ¢ thoi diém t,
nghialalaico i d6 1= 3 em.

L. GIAO THOA SONG CO

1. Nguén két hop, song két hop
Hai ngudn dao dong cung tan sb, cung pha ho#c vdi dd
léch pha khéng d6i goi 1a hai ngudén két hgp va séng ma
chung tao ra goi 1a séng két hgp.
2. Hién tugng giao thoa
Cho hai nguén két hgp A va B ciing dao déng véi phudng
trinh
s =pp=asinot
Xét diém M cach A khoang d,, cich B khoang d,.
Dao déng tir A truyén téi M c6 dang
: d
Him = diym SIn ([ﬂt = 27[ ‘;'_:‘)
Dao déng tit B truyén téi M, c6 dang
; d
Hap = 84 51N ([1}1:-“ 2T —;f"}

Tai1 M, hai dao dong té1 n6i trén léch pha nhau gbéc
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d,—d,
A{p =2n —-}1—-—
(d, — d, 1a hiéu dudng di tit hai ngudn tdi M):
* Tai nhitng diém cé
d —d

A

t=k.2n

!_'\tp-f{...}ﬂ

hay dy—-d,=ka

hai dao dong téi cung pha, bién d6 séng dude tang cuong, dé
la cac diém dao déng manh nhat trong méi truong. Quy tich
cia cac diém nay la cac hypebol nhan A, B lam tiéu diém
(hinh L..1). Cac hypebol nay goi la cac duong dao déng manh
hay cac cde dai (trong d6 cé trung truc cua AB, Ung véi d, -
di=kk =0

d,
A M
< AT
B
Hinh L.1
* Tal nhitng diém cé
d —d
Ap=2m ~—L=(2k+])n
. A
hay d, - d, x(EkH)E

hai dao dong td1 nguge pha. bién do séng bi giam bdt do la
cac diém dao dong yéu nhat trong méi trusng. Quy tich cac
diém nay la cac hypebol (dao dong yéu) nhan A, B la tiéu
diém.
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Hién tuong trén goi la hién tugng giao thoa. Vay, giao
thoa la su tong hdp cua hai hay nhiéu song két hgp trong
khéng gian, trong dé ¢6 nhitng ché ¢6 dinh ma bién d6 séng
dude tang cuong hay giam bét.

3. Tim s6 duong dao déng manh (ddy cuc dai), sé
duong dao dong yéu (day cuc tiéu) trong méi truong

Cac duong dao déng cuc dai. cuc tiéu 1a ho cac hypebol
¢6 tiéu diém la A, B nén dinh ctia cac hypebol nay ndm trén
AB. Do vay, s6 dudng dao dong cuc dai (hodc cue tiéu) sé
bing s6 cic diém dao dong cuc dai (hodc cuc tiéu) ¢ trén AB.

a. Tim sé diém dao dong cuc dai trén AB

E_?iém N trén AB (hinh L;.2) A i 5
1a diém dao dong cuc dai. néu i 7 : - i

d,-d,=kr(keZ) (1) b ?
Mat khac d,+d,= AB Hibfl.z 2)

LAy (2) tru cho (1), ta dudc

2d|:AB-khhayd1=—2u-»? (3)
ma 0<d, <AB
n‘?rn [} <« A_E}_ - _k_?';{ ABJ—ﬁ'g < If_}." "‘: _‘A_E
2 2 2 2
_f\_[i <k< E (4)
A A

S6 cac diém dao ddéng cuc dai (sd cac dudng dao dong
manh) bang s6 cac gia tri cua k (ke Z) thoa mén (4)

Vi triPcac diém dao déng cyc dai trén AB xac dinh tu (3)

b) Tim s6' diém dao déng cue tiéu trén AB

Cach lam tuong tu khi tim cac diém dao déng cuc dai.
Chi can chu ¥ réng, véi cac diém dao dong cuc tiéu thi

d: i d| = (2]{(“{'1}32'_— :



BAI TAP

BAI 33

Trong mot thi nghiém vé giao thoa trén mit mot chat
long, hai ngudn két hgp A, B dao ddng vdi tin s6 f = 50 Hz,
khoang cach gitta A va B 1a 20 cm. Van toc truyén song trén
mat chat long la v = 3 m/s.

1. Tim s6 dudng dao dong cuc dai, s6 duong dao déng cuc
tiéu quan sat dude trén mat chat 1ong.

2. Xac dinh vi tri cua cac diém dao dong cuc dai va vi tri
cac diém dao dong cuc tiéu trén doan AB.

LOI GIAI
1. Tim 86 duong dao déng cuc dai, cuc tiéu
Buédc séng
A=Y =39 6 em).
f 50

Ldy diém N trén doan AB , N
(hinh 33.1) L 1a diém dao dong | I
" cue dai néu

BN - AN =k A
= 6k (cm) (keZ)
Mit khac BN + AN-= AB = 20 (cm)
Suy ra 2. AN = 20 - 6k
= AN =10~ 3k (cm)

Hinh 33.1

ma 0 <AN < AB =20 (cm)
= 0<10- 3k <20
10 10
= ——<k< —
3
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= -3,33<k<3,33
Cé 7giatricua keZ thoaman(2)(k=0, +1, + 2, + 3)
titc la c6 7 diém dao dong cuc dai trén doan AB. Suy ra, c6 7
duong dao déng manh trong mdi truong.
Tim s6 dudng dao dong cuc tiéu
Diém N trén doan AB la diém dao déng cyc tidu néu

BN—AN=@k+U%

=32k + 1) (cm) (keZ)
Miat khac BN + AN = AB =20 (cm)
Suy ra 2AN=20-32k+1)=17-6k
= AN =8,5- 3k (cm)
ma 0<AN<AB=20cm
= 0<85-3k<20
= -38<k<28
Cé6 6 gia tri cua keZ thoa man (4) (k=-3, -2, -1,0, 1, 2)
tic 12 c6 6 diém dao ddng cuc tiéu trén doan AB, suy ra c6 6
duong dao d6ng cuc tiéu trong méi trudng.
2. Xdc dinh vi tri cdc diém dao déng cuc dai, cuc tiéu
trén AB
Theo két qua g clu 1
* Cac diém dao ddng cuc dai cach A khoang d, xac dinh
theo (1) tic la
d; = AN =10 - 3k (cm)
vihrk =3, 2,1,0, -1, -2, -3.

* Cac diém dao ddng cuc tiéu cach A khoang d, xac dinh
theo (3)
d, = AN = 8,5 — 3k (cm)
vik=2,1.0,-1, -2, -3.
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Ta nhan thay khoang cach gitta hai diém dao ddéng cue
dai lién tiép bang khoang cach gita hai diém dao déng cuc

B mr gmae @ w8 A
tieu lién tiép va bing 3cm = 5

BAI 34

Trong mét thi nghiém vé giao thoa séng trén mat nude,
hai nguon két hgp A. B dao dong vdi tan so f = 16Hz. Tai mot
diém M cach ngudn A khoang d, = 30 ¢cm, nguén B khoang
d, = 25,5 ¢m, séng cd bién dd cuc dai. Gita M va trung truc
cua AB c6 hai day cuc dai khac. Tinh van téc truyén séng
trén méit nudc.

LOI GIAI

Vi diém M dao dong cuc dai nén véi diém M, ta ¢6
d, -d,=kA (keZ)

Do day cuc dai ung véi k = 0 (d, — d, = 0) chinh la trung
truc cua AB ma gita M va trung truc nay c6 hai day cuc dai
khac, déng thoi do d, > d., suy ra M nam trén day cuc dai
ung vdi k =3. Nghia la

d,-d, =32
d -d, 30-255
3 3
Vén toc truyén séng trén mit nude
v=Af=1,5.16 = 24 (cm/s).

= 1,5 (cm)

= )=

BAI 35

Miii nhon gén vao mot am thoa cham nhe vao mét nudc
yén lang trong mdt cai bé 16n, am thoa dao d6ng vdi tan s6
440Hz
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1. Gon song do dm thoa tao trén méat nudc c6 hinh gi?
Khoang cach gita hai ngon song lién tiép la 2 mm. Tinh van
toc truvén séng.

2. Gan vao mét trong hai nhanh cta am thoa mot mau
day thép nho udén thanh hinh chit U cé6 khéi lugng khéng
dang ké. Dat Am thoa sao cho hai dau chit U 1a A va B cham
nhe vao méat nudc réi cho Am thoa dao dong thi gon sdéng
trén mat nude ¢6 hinh gi? Cho biét khoang cach giita hai dau
chi U la AB = 4 ¢m, tinh s6 gon sdong quan sat dudc trén
doan thang AB. Coi bién d¢ séng tai mot diém bat ki trén
phudng truyén séng bang bién dé dao déng ciia ngudn séng.

3. Goi M,. M, la hai diém trén mat nudc ma khoang cach
tdi hai dau chit U lan lugt laM\A=d,=3,25ecm, M,B=4d, =
B8, 75ecmvaM,A=d',=33cm: M,B=d’, =6,7cm. Trang thai
dao dong tai hai diém dé so véi trang thai dao dong tai hai
dau chit U c6 gi dang chi y?

4. Gia st van tdc truyén séng trén mét nuée khong doi
va am thoa dugc kich thich cho dao ddng cudng buc véi tan
s6 16n gap p lan tdn s6 dao ddng riéng cua né. S6 ciac gon
song trong cau 2 sé thay déi thé nao?

(I'rich “Dé thi tuyén sinh” mén Vat i, Nxb. Giao duc,
1994)

LOI GIAI

1. Gon song c6 hinh gi? Tinh v

Gogn séng la nhiing gon tron 161, 16m ddéng tam tai diém
nhon cua Am thoa cham vao mat nudc, lan rong trén mit
nudc. Van toc truyén song

v=A.f=2 107.440 = 0,88 (m/s).
2. Ggn song co hinh gi?

Lay mot diém M trén mat nudc cach A khoang d,, cach B
khoang d, (hinh 35.1). Chon gdc thdi gian thich hgp dé biéu
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‘thic dao déng tai A va B ¢6 M
dang p, = pg = asin2nft. Cac

dao dong thanh phén tai M do

séng ti A va B truyén téi lan

lugt 14 d

dy
uy=asin{2nft-2n %)
. d,
py=asin(2nft-2n =)
AT A B
Dao déng téng hgp tai M Hink 35.1
KM = Ham + Ham
= g = 2a. cnsnd’;d’ .sin{2nft - nd' ;d’ Y (1)
Phuong trinh trén cho thiy M dao dong vdi bién do
A=2a cosnd’;d'i

Nhiing gon soéng quan sat dudce la cac dudng dao ddng
manh, d6 12 tap hop cta cac diém dao dong cuc dai. Nhiing
diém dao dong cuc dai 6 bién d6 A = 2a. Khi d6

cost~i—— =+1
A
242 ke k e2)
hay d,—d, =kX (2)

Tit (2), ta suy ra quy tich ciia cac diém dao ddng cyc dai
(tic l1a cic gogn song) 1a mdt ho cac hypebol nhéan A va B lam
tiéu diém.

- Tim s6 gon séng quan sat duoc

Lay diém N trén doan AB. N sé 14 diém dao déng cuc dai

-

néu
d,—d,=kX =2k (mm)
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Miat khac  d, +d,= AB = 40 (mm)
Suy ra 2d, = 40 - 2k hay d,=20 - k (mm)
ma- 0<d, <40 mm
= 0<20-k<40
= -20<k<20

Cé 39 gia tri cua ke Z trong khoang trén, tic la& c6 39
diém dao d6ng cuc dai trén doan AB, nghia 14 quan sat dugc
39 gdn song.

3. Xét trang thdi dao dong cua M;, M,
Véi diém M,: Thay cac gia tri cia d,, d, va A vao (1) ta
dugce phuong trinh dao déng cua M,

My = 22 {:(}SEZ—E sin( 2 nft — 50 %)

= .. =2t CDSE sin(2nft)
1 2

= My, =0
Suy ra, M, 1a mét diém ding yén.
Véi diém M,: Tudng tu nhu trén, ta ¢
i, = 2a cosl7n sin( 2nft - 50n)
= u,,=2a cosm sin 2 ft
= u,,=-2asin2nft

Suy ra, M, dao dong ngudc pha véi A va B nhung cé bién
d6 bing 2 1an bién 46 dao déng cua A va B,
4. S6 gon song thay déi thé nao?
Véi tan s6 ' = pf thi budce séng sé la
o e A
f' p
Ltc nay, N 1a diém dao ddng cuc dai néu
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d,-d, = kA :k& w 2 (mm)

p P
Mit khae d,+d, = AB =40 (mm)
Suy ra .‘Z’t‘.l,=«’10—-l3
P
k .
hay d, =20~ — (mm)
P
ma 0<d, <40 (mm)
= 0<20- K 40
P

= -20p <k <20p

Co6 40p -1 gia tri cua k € Z trong khoang trén, nén lic
nay sd gon séng quan sat dudc 1a 40p -1 gon.

M. SONG DUNG

1. Pinh nghia

Khi mét séng téi va song phan xa cua né (hai séng két
hgp) cung truyén theo mot phuong, chung sé giao thoa vdi
nhau c6 nhiing diém déng yén, khong dao dong, goi la
nhiing diém nit; ¢6 nhitng diém dao ddong vdi bién do cuc dai
goi 12 nhitng diém bung. Vi tri cac diém nut va cac diém
bung 1a ¢& dinh. Séng c6 cdc diém nut va cdc diém bung ¢é
dinh trong khong gian goi la song dirng.

Nhu vay, su giao thoa cua-hai géng két hgp truyén trén
cung mdt phuong nhung ngugc chiéu sé cho ta s6ng ding.

Cac diém nit va cac diém bung xen ké, cich déu nhau.
Khoang cach giita 2 diém bung hoac 2 diém nut lién nhau

déu bang %
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2. Diéu kién dé co song ditng
Pé c6 song ding véi hai dau 12 2 nit. khoang cach gita
hai dau d6 phai la
[ k‘lz‘ k €2

Dé ¢6 song ditng véi mot dau 1a niat, mot dau 1a bung,
khoang cach gitta hai dau d6 phai 1a

A ¥
1:k§~+z(keN).

BAI TAP

BAI 36

Day AB treo lo ling, diu trén A gén vao 4m thoa dao
dong voi tan sO f = 100 Hz. Van tdc truyén séng trén day la
4m/s.

1. Chiéu dai day la 80 cm, trén day c6 séng ditng khong?

2. Néu chiéu dai day 1a 21 cm, ta thiy trén diy c6 séng
ding

"a) Xac dinh sd nut va sé bung séng khi dé6.

b) Gia st chiéu dai day van la 21 cm, dé trén day c6 sbéng
diung véi 8 bung séng thi tan sé dac dong cua 4m thoa phai
1a bao nhiéu?

LOI GIAI

1. Trén déy c6 song ditng khong

Khi c6 séng ding trén day, ddu A gén vao 4m thoa dao
déng véi bien dd cua ngudn, thudng rat nho, nén A rit gan
mot nit séng. Mot cach gan diang ta coi A la nut. Trong khi
dau B tu do. khi c6 séng ditng B la diém bung. Vi vay, hic cé
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séng difng, chiéu dai day phai la
1=k* + 2 veikeN
2 4

¥
—_ = —— =4 f
= q0g - Hem)

Vi 1 =80cm;: A=
“tacd 80=2k +1
Suy ra k =39,5
Vay trén day khong c6 séng dung (do keN)
2. a) Tim 86 nut va 86 bung

Khi chiéu dai day 1a 21 cm, ta ¢é
I:ki + A =21 (cm)
2 4

= 2k+1=21
= k=10
Luc nay day rung thanh 10 bé nguyén, mdi b6 dai A/2,

va nda bo dai {} Suy ra trén day ¢6 11 bung, 11 nut.

b) Tim tdn 86 dao déng cua am thoa
Khi trén day c6 séng ding vdi 8 bung (k = 7). &m thoa
phai dao déng vdi tan sé f. Khi dé, ta co

A A LA Y
ekl o s lor 292 ks o) —
y T Ty k)

27 2f
. v | . 400
=l eamd mndos (TG &) e
= ik ops W 9055
— =714 Hz.
BAI 37

Mot sgi day OA dai |, dau A c6 dinh, dau O dao ddng
diéu hoa cé phuong trinh p = a sin2n ft.
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1. Viét phuong trinh dao dong cua diém M cach A mét
khoang bang d, do su giao thoa cua séng téi va séng phan xa
tu A. Biét van tdc truyén séng la v va bién dd séng giam
khéng dang ké.

2. Xac dinh vi tri cia cac nit séng. Tinh khoang cach
gitia hai nuat séng ké tiép.

3. Xac dinh vi tri cha cic bung séng. Tinh bé réng cua
mdt bung séng. Ap dung bing s6 1 = 64 cm; a = 0,75 cm;
f=250 Hz; v = 80 m/s.

(Trich “Dé thi tuyén sinh” mén Vat 1li, Nxb. Gido duc,
1994)

LOI GIAI
1. Viét phuong trinh dao déng tai M

Dao déng tai M do séng t8i truyén dén c¢6 phuodng trinh
im=asin(2nft-2n %ﬂ)
Dao dong tai A do séng tdi truyén dén c6 phuong trinh

: |
F‘m:ﬂsm(ﬂnft—Qn_}:)

Song .'d'.-'_*

Vi A la vat can c6 dinh nén
song p’i'.lal'l’ Xa ta_f A 'Iuon ngu:qt: A " ks
pha vdi séng té1 tai A. Do d6 & —
phudng trinh dao dbng tai A
gdy ra bdi séng phan xa ——

] Song phdn xa

pz,,z—asin(2nft-w2ni) [+ ; g

Phuong trinh dao dong tai
M do séng phan xa truyén dén Hink 37.1

. ] d
m=—asin(2nft-2an ——2nx —
Ham sin ( N }L]
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Ly = —asin (2nft - 2n L?)
Phuong trinh dao dong tong hop tai M

Har = My + o
|

My = 2a sini_?rr{{:—t cos (2nft-2n }f}
A '

viih =~ . ta co
f
. d . I
by =2a sin2nf— cos (2nft-2nf—). (1)
v v

Apdungvéi l1=64cm: a=075cm; f=250Hz;
v =8.10" cm/s, ta duge

g -, cos (A00nt - 500 64, )
| () 8.10

gy =2.0,75 sin 500« :

= 1.5 sin %d .cos (B00nt - 4n) (cm).

2) Xdc dinh vi tri cdce nut
Phuodng trinh (1), cho thay diém M trén day cach A
khoang d dao dong vdi bién do

A=2sa \xin Zm'q
%

Tai cac nit séng A =0, suy ra

sin2:rtf—(-i- =0

v
= anﬂ =kn
¥
= e, ¥ ol
2f 2

Ap dung bing sé, ta c6
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A = —:}= - 32 (cm)

= d = 16k (cm).
Hai nit lién tiép cach nhau khoang -{2— = 16 (cm).
3) Xdc dinh vi tri cdc bung
Tai cac bung song, ta ¢é

A=2a - sin2:ﬂf9 = 11

v

= 2209 Cpn g
-
o ¥ 1 &
Gl b ol ek 5 —his,
= d=(k+ )= (k+ 7)o

v A = 32 em. ta dude
d=(k+ %)323:(1“ %}.lﬁ{cm)

Bé réng cua mot bung
2A =4a =4.0.75 =3 (cm).

BAI 38
M6t 4m thoa dat trén miéng cua mot :@
6ng khi hinh tru AB, chiéu dai 1 cua 6ng
c6 thé thay d6i duge nhd dich chuyén muc A

nudc ¢ dau B (hinh 38.1). Khi am thoa dao

déng né phat ra mét &m co ban, ta thay

trong dng khi c6 mot séng ding 6n dinh. 8
1. Hay giai thich hién tugng trén? BEEY
2. Khi chiéu dai ong thich hdp ngin e

nhat 1, = 13 ¢cm thi 4m 1a to nhat. Tim tan Hinh 38.1
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s6 dao dong cua Am thoa. biét ring vdi 6ng khi nay ddu B
kin 14 moét nit séng. diu A hd 1a mét bung séng. Van tée
truyén am la 340 m/s.

3. Khi dich chuyén muc nudc ¢ dau B dé cho chiéu dai
1 = 65 cm ta lai thiy am 1a to nhat (lai ¢c6 céng hudng am).
Tim sd bung séng trong phan ¢ gita hai dau A, B cua 6ng.

(Trich “Dé thi tuvén sinh” mén Vat li. Nxb. Gido duc
1994)

LO1 GIAI

1. Loi giai thich hién tugng

Khi Am thoa rung. Am thoa trd thanh nguén phat séng
Am vao cot khong khi AB. Khi g&p mat thoang ¢ dau B séng
am bi phan xa trd lai va thoat ra khoi miéng 6ng. Séng téi
va séng phan xa cua né 1a hai séng két hgp. Vi vay, trong
ong khi AB xay ra su giao thoa cua 2 song két hgp truyén
ciing phudng nhung ngude chiéu, cho ta séng ditng ¢é nhiing
diém dao déng véi bién db cuc dai, d6 1a bung séng: ¢é6 nhiing
diém ding yén, d6 la nut séng.

2. Tim tan 86 dao déng

Lic nghe dude am to nhat 1a lic séng dung trong dng
phin bo sao cho B la m§t nit (B ludn luén 14 nit), con miéng
A cua 6ng 1a m6t bung. Khi nghe duge am to nhit ung véi
chiéu dai ngidn nhat |, = 13 cm thi A ]a mot bung va B la mot
nit gdn A nhit. Vi vy, ta ¢6

"y
4
suy ra L =41 =4.13=52 (cm).
Tan 86 dao ddng cua Am thoa
e Ve 2 o aps.85(Ha
x 052
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3. Tim 86 bung
Khi |l = 65 cm lai thdy &m to nhét tic la lai ¢6 séng dling
véi B la nmit, A 1a bung. Goi k la s6 bung sébng c6 trong
khoang AB khi d6 ( khong ké bung A). Liic nay ta cé
1= k—}: g
2 4
Thay s&'1 = 656 cm, A= 52 cm vao biéu thic trén ta duge
TR L T, .
2 4 26
Vay trong phéan gita AB ¢6 2 diém bung (khéng ké
bung A).

2
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Phan II

MOT SO BAI TAP MG RONG,
HAY VA KHO

BAI 1

Mot chat diém dao dong diéu hoa quanh vi tri can bing

O, trén quy dao MN = 20 cm (hinh I1.1). Thoi gian dé chat
diém di tit M dén N la 1s. Chon O lam géc toa d6, chiéu
duong toa d6 hudng tt M dén N. Chon géc thoi gian 1a luc
vat di qua vi tri cAn bing theo chiéu duong.

1.Viét phudng trinh dao ddng cua vat.

2. Tim quing dudng ma chat diém da di qua sau 9,5 s ké

it lac t=0.

3. Tim thoi gian chat diém di tit [ dén N, véi | la trung

diém cua ON.

110

LOI GIAIL
1. Viét phuong trinh dao diong
Bién d6 ,
X

[Lict =0, tacd



X, =Asing=0

{v“ =mAcosp>0
(Giai hé trén cho ta singp=0 vacosyp >0
Suy ra ¢ =0
Vay. phuong trinh dao déng cua vat la

x = 10 sinnt {cm).
2. Tim quéang duong di dugc sau 9,5 s
Theo tinh chit cua dao dong diéu hoa, ké tir lac vat di

qua vi tri can bang (ldc t = 0) thi e sau mét phan tu chu ki

(%) vat sé di dude quang dudng bang bién dé A.

Suy ra, trong khoang thdi gian 9,5 s tdc 1913 vat di

duge quang dudng
S=19.A=19.10=190 (cm).
3. Tim thoi gian di tir I dén N
Khi chit diém di qua diém I (trung diém ctia ON), ta cé

. A
Xx=Asinnt= -2-

= sinmt= l
2
Goi t, la thoi gian di tir O dén 1, ta dudc
{Dt1= It'
6
2n L
ha _—t = —
Y T 1 p
Suy ra O — —!-
,Y oL | 12

Thai gian chét diém di tit O dén la N
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t,= ~T.

!
4
Thoi gian chat diém di ti I dén N

I 1

th:tz_tl:%ThﬁT:ET

2= — (s).

] ]
tin= AL
BAI 2

Xét mot hé qua ciu va 16 xo dang dao déng diéu hoa theo
phuong théng ding. Chu ki dao dong ctia hé 1a T = 1s. Néu
chon chiéu dudng cla toa d6 hudng xudng va diém goc cia
toa do 1a vi tri cén béing O thi sau khi hé bit dau dao déng
duge 2,5 s, qua cdu d toa db x = - 542 cm, di theo chiéu &m
cua quy dao va van toc dat gia tri 10« V2 emis.

1. Viét phuong trinh dao dong cua hé.

2. Goi M va N lan luot 12 vi tri thap nhat va cao nhat
ctia qua cau. Goi P la trung diém cua doan OM va Q ]a trung
diém cua doan ON. Hay tinh van téc trung binh ctia qua cau
trén doan duong tu P téi Q.

3. Tinh luc dan hoi (stc cdng) cua 1o xo e hé bdt dau
dao dong va sau khi bat ddu dao dong duge 2,5 s. Biét rang
luc kéo dan hdi nho nhat cia 10 xo trong qua trinh dao déng
béng 6 Niuton.

Lay n* = 10; g = 10 m/s*.

(Trich “Dé& thi tuyén sinh”, Dai hoc Béach khoa Tp. Ho
Chi Minh, 1990).

LOT GIAI

1. Viét phuong trinh dao déong



Tan so goc cua dao déng

B = Z?K :2_1{:2]_[ (rad/s)

Tu hé thic ddc lap v= © vA'—x" ta suy ra

;W
{

2
, (_5\/5]2 . (—l%—ﬁ)— = 10 (cm).

Nhu vay, phuong trinh dao déng cua vat ¢é dang
Xx=10sin(2nt+ ¢) (cm)

O thai diém t = 2,5 s, ta duge
x=10sin(2n.2,5+ @) =—-5+2

V2

= Sin(5ﬂ o (p) :—T

Vi chu ki T = 1s nén & thdi diém t = 2,5 s vat da thuc
hién dugc 2,5 chu ki, tic pha dao ddng da téng lén duge 65n
0 voi thai diém ban diu. Suy ra

18
bn + @ =6n + —
¢ 4

= ¢ = L
4 .
Vay phuong trinh dao dong la
x=10smn (2nt +E~) (cm),
2. Tinh vén téc trung binh trén doan PQ

Né&u lay gbc thoi gian 13 lc qua cdu di qua P theo chiéu |
aAm toa d6 (hinh IL.2), thi khit =0, ta cé '
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X, = Asing; = 10sing; =5 (¢cm)
Vo =wAcos@, <0

Hé trén cho ta

; -
sing, = 5 vacosy, <0

Suy ra

mi’i
' 6

Lic nay ta cé6 phuong
trinh

x=10sin(2nt+ 5—;)({3111}

Hinh 11.2

Goi t, 1a thoi gian di tir P tdi Q thi ¢ thoi diém t, phuong
trinh trén trd thanh

; 5
Xo=10sm(2nt, + _tSE) =~-H

5 1
= sin(2nt, + nﬁﬁ} . |

2

5
Suy ra Eﬂtt+~§=n+

S

c:\!—- oA

.}
p— 21t1‘——--—-}t1-—
6

Van toc trung binh trén doan PQ la

v = e = Lg:ﬁ(} (em/s).
Lo 16

Luu y:

C6 thé tim thoi gian vat di tit P dén Q dua vao tinh
chat dao dong diéu hoa cb thé coi nhu hinh chiéu cua mét
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chuyén déng tron déu xudng
mét true trong mat phing quy
dao (hinh I1.3). Khi dé. thoi
gian t, vat di td P dén.Q la
thdi gian vat chuyén dong tron
déu di duge tr A\, dén A, tuc la
quay dudc goc

AOA, = 60 = 220
2 6
Suy ra
b= e ek 1) Hinh I1.3
6 6

3. Tinh luc cing © dthdidiémt =0vat=2,5s
Goi Al 1a d6 gidn cua 16 xo e vat & vi trf cAn bing thi tri
s6 cua luc cang t khi vat d toa dd x la
T = k (Al + x) = kAl + kx = mg + kx (1)
Vi luc kéo dan hdi nho nhat cla 16 xo trong qua trinh
dao déng la 6N, suy ra, trong sudt qua trinh dao déng 16 xo
luén bi gian va luc kéo dan héi nho nhat t,, dat duge khi
vat ¢ vi tri cao nhat. O vi tri cao nhdt (x = - A = -0,1 m),
phuong trinh (1) trd thanh '
Tan=mg—-—kA=6
= 10m-0,1k=6
Mat khac k=mo*=m@2n)*

= k =40m
Giai hé phuong trinh (1) va (2) cho ta
k=40 N/m; m=1kg

* Lic bit ddu dao déng (t = 0) vat 6 toa do

X,= 10 sin% — 5\6_ (cm).
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Lyc cang ldc nay la

T,=mg+kx=1.10+40_ 542 107
= 12,82 (N).
Sau khi dao déng duge 2,5 s (t = 2,5 s) vat d toa do

x=10sin@r.2.5 + %)

= X = 10:sm5n +£~)=—5~ﬁcm

Luc cang ltde nay la

t=mg +kx=1.10+ 40 (-5+v2.107%
r="T 15 {N).

BAI 3

Mét vat khoi lugng m = 2 kg ¢6 thé trugt khong ma séat
doc theo thanh ngang AB. Vat dugc néi qua hai 16 xo L, va
L, vao hai diém cd dinh A, B (hinh II. 4a). B6 qua khéi lugng
cua hai 10 xo va moi luc ma sat. Gia st rang khi vat 6 vi tri
cdn bing thi hai 10 xo déu khong bién dang. Dua vat m ra
khoi vi trf cAn bang 10 em rdi tha cho dao déng khéng van
toc dau thi chu ki dao déng do |
Ly m Lo

AANDLAL : A nnnnnann
LR ATATARAFLTAVLY Y AVTATATLVA v L
v

B

du:;icléTz-z—;s

Py
—
SRy

=

1. Lap phuong trinh dao
déng cua m.

2. Bay gio hai 1o xo va vat
m néi trén duge méc nhu hinh

Ly L, m
I1.4b, ltc nay chu ki dao déng 4, é@mm,—nmmm@_

3T
do dugeclaT = — . Hay tim &6

cing k,, k, cia méi 16 xo. Hinh 114
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3. Xét trudng hop vat m duge néi vao hai 16 xo nhu hinh
I1.4a va van dudc kéo ra khoi vi tri can bidng 10 cm réi tha
cho dao déng khong van téc ban dau. Gia st khi di qua vi tri
can bang thi diém néi gilta vat m vdi hai 1o xo déu bi tudt ra.
Hay tim chu ki dao déng va chiéu dai quy dao.

LOI GIAI

1. Lap phuong trinh dao dong
Trong qua trinh dao déng, khi vat ¢ li 46 x hgp luc tac
dung lén vt la

F:_kix—kgxz_(k]“l'kz}x

Dat k, + k,= K,
ta dugce F = -Kx
Mait khac  F = ma = mx”
Suy ra mx’ = - Kx
e G Ex
m
Pat LN o *,
m
ta co X =-wX
Suy ra Xx = A sin(ot+ @)
trong dé, tan sd goc
W = 2—_: =% = 3 (rad/s).
3

Chon géc thdi gian la ldc budng tay, chiéu duong la
chiéu kéo vat lac ban dau, thi ldict =0, ta ¢
X, = Asinp =10
{vn =wAcosp=0

Giai hé trénchota cosg =0 va sing >0.
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Suy ra tp-———g-. va Asin—;—=10. tite A=10cm.
Vay phuong trinh dao déng la

x = 10 sin (3t + —15} (cm).

s

2. Tim k,, k;

Khi mic nhu hinh 11.4b, ta kéo vat m bing mét luc F’
theo phudng cua truc 16 xo 1am 16 xo L, gian ra doan Al,, 1o
xo L, gian ra doan Al,. Goi Al 1a do gian téng cong cua hé va
K’ 14 d6 ciing tuong dudng cua hé. ta ¢é

F =K Al = kAl = k.Al

mﬁ 51:{3]14'.{\1-‘__}
Suy ra F'_F+F N K'-_L_i’___
k, k, +k
Chu ki ( m{k, +k]
V kk
m{L +k} ';
= 2 =
J2
m(k,+k,) 1
= — =
kK. 2
= kk.=2m(k, +k)=2.2.(k, +k)
= k,k,=4(k, +k,) (1)

Mat khéac. theo cau 1. khi méac nhu hinh 11. 4a, d6 cing
tudng ung cua héla

K=k, +k.=mwn’=2.3"
= K=k, +k,=18 (2)
Hé hai phuong trinh (1) va (2) cho ta hai cAp nghiém
Ak, =12 (N/m);  k,=6(N/m).

118



by k,=6(N/m); k,=12 (N/m).
3. Tim chu ki dao déng va chiéu dai quy dao
— z . " 7 - ] 7

Khi mac nhu hinh 11.4a, co nAng cua hé E = EKA

Gia su khi vat di qua vi tri cdn bing theo chiéu tir A dén
B thi cac diém noi bi tudt ra. Lic nay vat tach khoi 16 xo L,,
di vé phia B cham dan rdi ditng lai dé ddi chiéu chuyén
dong: khi @6 L, bi nén lai doan A,, cd nang E dude chuyén
thanh thé niang dan héi cua L,.

Khi d6i chiéu chuyén déng, vat di tit B vé vi tri can
bang. Tai day, vat tach khoi L, va tiép tuc di vé A nén L,
mdot doan A, thi ding lai. doi chiéu chuyén dong, lip lai qua
trinh vita mé ta. Nhu vay, chuyén doéng cia vat 1a mét dao
ddng tuan hoan (nhung khéng diéu hoa) vdi

Choeld Taaf el dy Mol B
2 TRk T 20k,

Thé vao cac gia tri cia m, k,, k, ta tinh dugc
T = 3.1s
Chiéu dai quv dao 1= A, + A,

1 Co I,
Ta cé E= —KA'= -k, A* = =k, A!
acd s skl = Sy,

= kA=k,Al= KA’ =18 A®

Thay cac gia tri caa k,. k,. A ta sé tim dude A, A, va
chiéu dai quy dao.
I=A, +A, = 29,6 (cm).

BAI 4
G#n qua ciu viao mét 10 xo treo thang ding lam 16 xo
gian ra 25 cm. LAy g = n* (m/s®).
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1. Tinh chu ki dao d6ng cua hé néi1 trén khi duge kich
thich.

2. Phai cét 10 xo trén thanh bao nhiéu phin bing nhau
dé khi treo qua cAu vao mdi phan, chu ki dao dong 12 0,5 s.

3. Vi qua cdu trén, néu mudn tao mot hé ¢6 chu ki gip
2 1an chu ki 6 cau (1) thi phai dung bao nhiéu 1o xo ban dau
(16 xo lic chua cit) va ghép thé nao?
LOI GIAI
1. Tinh chu ki dao déng

Ta cb m=J—-k-, mis To= LB BN e S
m Al Al

Trong d6 Al 1a d6 gidn cua 16 xo ltc vat & vi tri cAn bang.

Chu ki T:am\/ﬁm 025 _ )
0 g m

2) Cdt 16 xo thanh bao nhiéu phan?

Gia su chia 10 xo ¢é d6 cing k thanh n phan giéng nhau.
Goi k, 14 d6 cing cua moi 16 xo thanh phan.

Khi kéo 16 xo0 ¢6 db cing k bdi mot lyc F theo phuong
cua truc 16 xo, 1am. 16 xo k gidn doan Al thi m6i 16 xo thanh

phédn giin doan Al Tyes

n
Feek Al =k &
n
Suy ra k,=nk (1)

Khi treo qua cdu vao mot 16 xo thanh phan, chu ki la

T, =2xn \/kE=D,5 (s),
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1 m
ha sz-“l:U,ﬁ WL 1/-:0,5
b "y JE m n

= —L.T:O,S.

vn

Ma T=1s, suyra n=4.

Vay phai cit 106 xo thanh 4 phan dé khi treo qua ciu vao
mot phan thi chu ki la 0,5 s.

3. Diing bao nhiéu 1o xo, ghép thé nao?

Dé hé c6 chu ki T, bang hai chu ki d cdu 1 (T, = 2T = 2s)
thi d6 citng cua hé 1a k’, sao cho

T,=2n 3:2'1‘=2.2m\/E
k' k

1 4

Suy ra F = T{h

hay k=4k (2)
Hé thic (2) c6 dang cua hé thic (1), do vay ta suy ra hé

c6 chu ki T, =2 T gém 4 10 xo nguyén thuy ghép ndi tiép.

BAI 5

Hai con lic don c6 d6 dai 1, va 1,. Trong ciing mdt khoang
thdi gian con ldc thi nhat thuc hién duge 10 dao déng, con
lac thd hai thue hién duge 6 dao dong. Hidu s chiéu dai cua
ching 12 16 ¢cm va hé sé nd dai cia moi day treo 1a A = 6 .
107" d6 .

1. Tim chiéu dai cia méi con lic Ay.

2. Ding con ldc cé chiéu dai 1, lam qua ldc déng ha.
Péng hé chay ding d nhiét d6 25°C trén m#t dat. Hoi dong
hé chay nhanh hay chiAm bao nhiéu trong mdt ngay dém khi
dem con lac lén 49 cao 10 km va ¢6 nhiét 46 15°C.
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LOI GIAI

1. Tim chiéu dai cia méi con ldc

Goi T,, T, lan lugt 1a chu ki cua hai con liac va t ia
khoang thoi gian trong dé con lac thd nhat thuc hién dugce
10 dao ddng, con lac thi hai thuce hién duge 6 dao dong, ta co

t:]OT;'—'—‘BT-_:
=5 IU.EHJI—G.EE/E
g Ve
9
S ’ ‘t l - — 1y I
uy ra L= el (1)
Ta thay L3 1y
nén co l,-1, =16 cm (2)

Tit (1) va (2), ta duge 1, = 9 (em): 1, = 25 (cm).

2. Tim thoi gian dong hé chay sai trong mét ngay
déem

Goi T 1a chu ki cua con lac 1, lde chay ding (6 25'C) va
T, 1a chu ki cua né ¢ d6 cao 10 km va nhiét d6 15°C, ta ¢6

57
s i JI,,,{I +252)

5
15
v T, - 2r J‘--:“‘* 5%)
B,
o obe BOR L Ko B
T 1+25% g, R .
! gl )
R +h

T 2h h
= == =100 (1 +=)=1 =5L)]1 + —
= : \ﬁ }{+R} (1-5%)1+4 R}

=1-0k+ L
R
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. s )
= L—_-l'] -9).6.107+ “L: ]+ =
T 6400 6400
=
e T.; = T 4 ﬁ“{} — T.
(A0

Ta thay T, > T. tdce chu ki tang nén dong hd chay cham
d1. Thaot gran ehiam di trong mét ngay dem la

T -T
g = |———-——J . 86400 = s
1 G400

. 86400 =109 (s).

BAI 6

Mot con liae don ciu tao bdi mét qua cau nho, treo ¢ dau
mot soi day manh khéng co gian. Khi dao ddng nho, chu ki
dao dong ngav taimat datla T, =2 s.

1. Tinh chiéu dai day treo con lic.

2. Khi lén cao 6,4 km thi chu ki dé bang bao nhiéu?

3. Con lac ¢ ngay tai mat dat, qua cau duge tich dién q.
Ngudi ta cho tac dung vao con lic mot dién truong déu
hudng thang ding ti trén xuéng, cudng dé6 E = 9810 V/m.
Khi do chu ki cua con lac 6 gia tri ding bing chu ki cua no
khi lén cao 6,4 km nhu noéi ¢ cau 2. Xac dinh dau va gia tn
cua q.

Cho biét gia tdc trong trudng tal mat dat la g, =
9.81m/s", Layn*® = 9.81. Ban kinh Trai Dat R = 6400 km.
Khéi Judgng qua cau m = 100g.

LOI GIAI

1. Tim chieu dai con ldce

Tat mat dat. chu ki
]
T.=2n ,~—
g,
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H L}
Suy ra 1= — L — 8. L 1 (m),
dn 4 981

2. Tim chu ki 0 dé cao h =6,4 km

Odocaoh,chukiT,=2n i

B,
Ta c6 LIS _i___zl.,_ﬁ
Tﬂ g‘h g{_R }*1 R
"R+h
Suy ra T,,le,+—h-T[,=2 o] .2 =2,002 (s).
R 6400

3. Xac dinh dién tich q
Go1 T’ 1a chu ki cﬁa con lac khi cé luc dién truong tac
dung vaoné, tacdé T =

hay 21:\/#—21{\{7
Es

Suy ra g = g.k——u}-&il+-*)

21
= g=g0- ——‘-)

Tit (1) cho thay g' < g,, suy ra luc dién trudng F hudng
1én, trong khi dién truong E hudng xuéng, nghia la g < 0.
Mait khac, vi F hudng 1én, nén cé

, F
g :gu-.__
m
E
hay §=&-EL (2)
m

T (1) va (2), ta 6
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_2h, o E
gu(l R)"’gu m

2hmg,  2.6,4.0,1981
ER 98106400

Vig<Onéncéq=-2.107(0).

Suy ra lq = =2.107" (C).

BAI 7
Mot con lic don cé chiéu dai day treo 1 = 25 ¢cm, dao dong
tai ndi co g = 9,81 m/s?. LAy n*=9,81.
1. Tim chu ki dao déng nhé T, clia con lic.
2. Qua ciu dang lam con ldc bang sdt, ning 100g va tich
dién 4m q = — 107" C. Cho con lic dao d6ng trong dién truong
déu E ¢6 phuong thing ding thi th&y chu ki cia con lic bay

aiv1a T, = %T Hay sée dinh chibuvi eubngds cda. didn
trudng E.

3. N&u d61 chiéu cua E thi chu ki dao déng ciia con lic
la bao nhiéu?

LOI GIAI

1. Tim chu ki dao déng

T e i \F _on 22 (),
\ g 9.81

2. Xdc dinh chiéu va cuong dé ciia dién truong E

Goi g, 1a gia toc hiéu dung khi con l4c dao ddng trong
dién truong, ta cé

T|:2ﬂ JI: ‘%Tu=‘§'2ﬂ l
O g
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. |
Suy ra B = é} (g).

Vi g, > g. nén trong luc hieu dung P, > P, suy ra luc dién
trudng F hudng thang xudéng: ma q < 0 nén dién truong E
hudng thang lén.

Vi lue dién trudng F hudng thing xudng, nén cé
P=P+F=P+|q E

16
— |q|.E:P,~P=mg.wmg=m(?g—g)

= |q|.E= %mg

_Img  7.0,1.981
~9lq]  9.0°

= E = 7630 (V/m).

3. DPéi chiéu E, chu ki la bao nhiéu?
Sau khi d6i chiéu thi E hudng xuéng, lic nay thi
Fhudng lén. Trong lue hiéu dung la
P,=P-F=mg-|q|. E
Két hgp biéu thie trén véi (1), ta duge

7 2
P,=mg- —mg=—mg

) 9 9
(Gia téc hiéu dung
o Bl Eg
b m 9
. 9]
Chu ki Tz =9 =99 o
28

L 9; = 2,121 ().

o
1l
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BAI 8

Mot con lac don c6 chiéu dai | thuc hién dao dong diéu
hoa trén mot chiée xe lan dang xudng déc khéng ma sat. Déc
nghiéng goc « so vdi phuong ngang.

1. Tim gila toc cua xe.

2. Chitng minh rang, tai vi tri can bang day treo con lic
vudng goc vél mat déc.

3. Tim chu ki dao déng cua con lac.

Ap dung bing sé 1=173m: a=30% g=98m/s’. Lay
r* =98,

LOI GIAI

1. Timn gia téc cua xe.
Goi M la khél lugng cua
xe. Hop luc tac dung lén xe la
=P +N
Chiéu phudng trinh trén lén
truc Ox (hinh I1.5) ¢6 phuong cua
mat phang nghiéng (mat® dac),
chiéu duong hudng xudng, ta
dudc
F=P,sinau =M gsina
Mat khac
F=M.a
Suy ra Ma=Mgsinu

Hinh I1.5

= a=gsinu
Ap dung bing s6 a = 9.8 sin 30° = 4,9 (m/s?).
2. Chitng minh day treo vuéng goc vdi mdt déc

Trong xe 1an, khi con lic ding yén & vi trf can bang, day
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treo nghiéng vdi phudng thang
diang gécP (hinh I1.6); luc nay
ta co
P+ T + I"'q.r- 0

Chiéu phuong trinh trén
l1én truc Ox c6 phuong cua mat
dbc, chiéu duong hudéng xuéne
va goi 1 12 hinh chi€u cua luc

cang diy T xudng phuong nay,
ta dugc

Hinh 11.6

Psina+ 1t -f,=0
= 1. =f,—Psina =ma-mgsina.
Via=gsina, suy ra t. =0, nghia la day treo c6 phuong
vuong géc véi mit doc, noéi cach khac B = a.
3. Tim chu ki dao déng

Goi P' 1a trong luc méi (trong luc hiéu dung), ta cé
PP=P.cos B =mgcosa.

Gia téc hiéu dung g' = —gcosa.

m
Chu ki 1“=2an;=2n -
g gcosa

Ap dung béing s6, ta duge

1,73
T=2n |-——————— =~ 242 = 2,83 (8).
& \’9,8.c053{)“ J_ (5)

BAI 9

- Mbt qua cdu cb khdi lugng m = 1 kg dude treo vao dau
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mét 10 xo ¢6 d6 cing k =100 N/m, diu kia cua lo xo cé dinh,
Kéo qua cau léch khoi vi tri cdn bing 10 cm réi buéng nhe.

1. Viét phuong trinh dao déng va tinh niang lugng toan
phan cua hé.

2. Trong thuc té qua ciu gin vao 16 xo ludn chiu tac dong

" o w mwes . 1
cua luc can R ¢6 do 1on bang I—C}Etr@ng lugng vat (R = 1—{:—0 mg).

Hay cho biét tinh chat chuyén doéng ctia vat va tinh sé lan
viit qua vi tri can bang ké tir lic budng tay dén lic ding lai.
Lay g = 10 m/s,

LOI G1A!

1. Viét phuong trinh dao déng, tinh co ndng toan
phan

« . ]
Tan s6 géc ©® = JL = J—?—D =10 (rad/s).
m

Chon géc thoi gian la lic budng tay, chiéu duong la
chiéu kéo vat lic ban dau. Lic t =0, ta c6

{x,, = Asing =10 (cm)

v, =wAcosgp=10

Giai hé trén cho ta ¢ = % va A = 10 em. Suy ra phuong
trinh dao dong la
- x=10s8in (10t + —g) (cm).
Co nang toan phan

E=%kA“:%.IOO.U,l“:O.ﬁ(J).

2. Xdc dinh tinh chdt chuyén déng cua vt

Trong thuc t€ vat ludn chiu tac dung cua lyc can R. Vi
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Iuc can ngude chiéu chuyén dong nén sinh céng am, lam
giam cd ning toan phan cua hé, tic giam bién dé6 dao ddng.
Vi vay dao déng cua hé la dao dong tat dan.

Tim s6'lan di qua vi tri cdn bang?

Gia st & thoi diém nao d6, vat 6 vi tri bién tng véi bién
dé 14 A,; sau khi di qua vi trf cAn bang sang vi tri bién d6i
dién, bién 46 con lai 1a A,. Vi d6 giam nang ludng cuaa hé
bing cong do lye can thuc hién, nén cé

R T
SKA - Sk AI=R( +A)

- %k(A,-AQ:R

Suy ra, d6 giam bién d¢ khi qua vi tri cin bdng mot 14n

2R 2.001m
dA=A - A= 2= = S 8
A= 290 5 167 (o =2iinm),
100
S& 14n di qua vi tri cadn bang cho dén lic dung lai la

A 100 :
N = — = — = 50 (lan).

dA 2 )

BAI 10

Mot con lac don duge kéo ra khoi vi trf cin bang mot goc
a,= 0,1 rad rbi buéng khong van toc ban dau. Trong qua
trinh dao déng, lyc can maéi trudng tac dung 1én con lac coi

). g s @ ok S I ;
nhu khéng d61 va coé gia tri R bang = trong lugng cua

vat. Hay tim s& ldn con lic di qua vi tri cin bang ké tu lic
buéng tay cho dén khi ding han.
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LOI GIAI
Nang lugng cung cap cho con lac lic ban diu la

En = mgl (1 T EUSU{.") = mg] . 2 Sinﬂﬁi_l_

5 - 7 - - al u
Vi dao déng nho (a, nhd) nén sin— = —~. Suy ra

E, = -:!—imgl ol
Gia su ¢ thoi 'dié'm nao d6, con lac dang d vi tri bién tng
véi bién do goc a,; sau khi di qua vi tri can bing, sang vi tri
bién d6i dién, bién d6 goéc con lai 14 o«,. Vi d6 giam ning
lugng ciia hé bing cong do luc can thuc hién, nén c6

%mglaf - %mgluj =Rl (a,+a,)

== % mg(a,-a,) =R
D6 giam bién d6 goc khi con ldc di qua vi tri cdn bing
mot 1an 1a

| 2R 2.0001m8 _ 40602 (rad)
i ? mg mg ‘

S6 14an con ldc di qua vi tri caAn bang 1a

we Soe Ol gk
da . 0002
BAI 11

Cho moét éng cong (hinh IL7) tiét dién déu s = 0,5 ecm?,
nhanh bén phai ciia 6ng nghiéng véi phuong thing ding géc
a = 30° Trong éng ¢6 chda thay ngin, khéi lugng thuy ngéan
trong 6ng la m = 200 g.
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1. Khi lam cho mue thuy
ngan ¢ hai nhanh chénh léch
nhau, chiing t6 khéi thay ngan
dao dong diéu hoa. Bo qua moi
ma sat.

2. Biét khéi lugng riéng
cua thuy ngan la p=13,6g/em”.

Tim chu ki dao déng. Lay
g = 9,8 m/s”,

LO1 GIAI Hinh I1.7

1. Chitng minh khéi thiy ngdn dao déng diéu hoa

Khi muc thuy ngin o
nhanh trai o i d6 x so vdi vi tri
can bang (hinh 11.8) tki muc
thuy ngédn & hai nhanh chénh
léch nhau la x + xcosa. Ap luc
do su chénh léch nay sé dua
cic muc thuy ngan vé vi tri
cdn bing. Do quan tinh, khéi
thuy ngan sé dao dong.

Biéu thic cua ap lue trén
la Hinh I1.8
F=-S(x+xcosa)pg

= F=-Spg( +cosa).x

Dat Spg (1 +cosa) =K,
ta dugc F=-kux.

Mit khac F=mx"

Suy ra mx’ = - K.x
hay x”=—£.X=—m"’x.

m
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= x=Asin(ot+ ¢).
Vay khéi thuy ngan dao dong diéu hoa.
2. Tim chu ki dao déng

T=33=2n\[ﬂ:2n m
0 K Spg(l+cosa)

The Zm <4 ~ 0,8 (s).

NE)

0,5.13,6.980(1 +_53..)

BAI 12
Mot xy lanh hai dau bit
kin chua khi 1li tuong, bén
trong cé mot pit tong cé khoi
lugng m, tiét dién S. o) vi tri
ding yén can bdng, pit tong
chia xylanh lam hai phin bang L I ) R T
h hinh 11.9), méi phan c6
n ‘Eiu (Nx_n ~ ), mol :} an:co Hinh 1.9
chiéu dai | va trong moi phan,
ap suat cua khi la p.

DLUMIMINY

Day pit tong ra khoi vi tri cAn bing modt doan a nho
(a << 1) rdi budng cho dao dong.

1. Chitng to pit tong dao dong diéu hoa
2. Tim biéu thic tinh chu ki dao déng.
Coi ma sat khong dang ké va qua trinh bién ddi 1a dédng
nhiét.
LOI GIAI
1. Chitng to pit téng dao déng diéu hoa
Thé tich cia mdi ngan khi pit tdng & vi tri can bing la

133



Sl. Khi pit téng léch khoi vi tri cAn bing doan x thi mét
ngan cb thé tich 1a S (1 - x), ngan kia c6 thé tich S(I + x): luc
nay ap suét khi tuong ung d mdi ngan 1a p, va p..
Theo dinh luat Béi — Maridot, ta cé
pS] = p,S(1 - x) = p,S(1 + x).
Luc tac dung lén pit téng
pl pl

F=- -p)S = -
(pi = p.) {1‘}{ s

2R3 .
IF—x-

2pSI 2pS

. KT e—

F=-

g

Vix<<1nén F =- ; |

Dat ﬂ]}—s=k ta duge F = - kx.

Mit khac F=mx",
k ;
=— —X=-0 X
m

Suy ra mx”"=-kx hay x"=

= x=Asin(wt+ ¢).
Vay pit tdng dao dong diéu hoa.
2. Tim chu ki

o  k 2pS/I
ml
T=2n |—.
2pS

BAI 13

M6t vat nang c6 khoi ludgng m = 100 g, mot 16 xo khong
khéi lugng c6 46 ciing k = 100 N/m, mot s¢i day va mdt rong
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roc c6 khéi lugng khéng dang ké duge méc
thanh mot co hé nhu ¢ hinh 11.10.

1. Xac dinh @6 gian cua 16 xo khi vat
m d vi tri cAn bang.

2. Kéo vat xuéng theo phuong thing
ditng mo6t doan nho réi buéng nhe.

Chiing to vat dao déng diéu hoa. Tinh
chu ki dao dong. Bo qua moi ma sat. Lay
g =10 m/s* n?=10.

LOI GIAI

1. Tim d¢ gian cua 16 xo

Y

i

T

Hinh 11.10

Goi T la luc cang day khi vat ding yén can bang, ta cé

tll = mg

Mat khac, goi f, 1a luc cang cuaa 16 xo, Al 14 86 gidn cua 16

xo ltic vat d vi tri can bang, ta ¢6

f=k.Al=2 1
Suy ra k Al =2 mg
hay Al = 2mg_ 2.0.1.10
k 100

=2.10"% (m) = 2¢cm.

' 2. Ching minh vdt dao déng diéu

hoa

L&y truc toa dd Ox c6 phuong thing
déing, goc O la vi tri cAn bdng cla vat,
chiéu duong hudng xudng (hinh I1.11).

Hop luc tac dung lén vat khi vat g li
do x
F=P+1
Chiéu xudng truc Ox, ta dugc

(1)
=
2
of...%
("
& lﬁm
Hinh I1.11
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F=P-t=P-Lf (2)
Trong 46 f l4 luc cang cua 1o xo.

Khi vat d 1i d6 x thi 16 xo bién dang thém % , tic do bién
dang tong cong cuia 16 xo 1& Al + —;- do vay

F=kuﬁ+%}
Thay vao (2), ta dudgc
F=P- ‘k@l+ %)
2 2
_kal 1
2 4
Két hdp vdi (1), ta dugc

Foulke--K.%
4

F=mg kx

S ]
vai K= -k
4
M4t khac  F = mx”
Suy ra mx” = - Kx
L3 ] K
hay. X' =~—X
m
Biéu thitc trén cé dang x" = - *x, chitng to vat dao dong

diéu hoa, vdi chu ki

2
T=L=27 JE:ZH
W K
T=4n JE=4H,J—HLL=U.4(S).
k 100
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BAI 14

Cho hai hé c¢d lién két nhu hinh I1.12. Thanh citng OA ¢6
do dai 1. khaoi lugng khéong dang ké, dao déng dude quanh
diém treo O. O vi tri cdn bing, hai 16 xo c¢6 @6 cing k,. k.
khong bi bién dang. Vat co6 khdi lugng m. Kéo léch m ra khoi

vi tri cAn bing mét doan nho réi budng nhe.

W g kK Kk
O l 1 2 l
A
" Ky ks
mmmmf@mﬂmré .
A T
a) b)
Hinh II.12

Chiung minh m dao déng diéu hoa. Tim chu ki dao dong

ctia vat 6 moi hé.

LOT GIAI
1) Xét hé lién két ¢ hinh I1.12a

Trong qua trinh dao déng, khi vat ¢ li 9 x, cd néing cua

hé bao gdm
* Pong nang E, = —; (mv?)
* Thé niing cua trong luc
E, = mgh =mgl (1 -cosa)

E, =mgl.2 sinf% =

£
2
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E o lme
b2
* Thé nang cta lye dan hdi la
AL
2 i

L

Co néng toan phin

I 5 . 1 e U] 3
= —mv’+ - —x*+ —k,x* + —k,x* = const
2 2 2

LAy dao ham cta cd nang E theo thoi gian ta ¢

E'y=mvv' + E;E xx' + k,xx" + kyxx' = 0 (L)

Thay v = x" va v' = x” vao (1) r61 chia 2 vé cho mx’, ta
dude

x"+ Ex 4 h1»c+ ~~x=0
I m m
= x":~{—g—+k‘+k’}x (2)

! m
Biéu thitc (2) €6 dang x” = - *x, ching to vat dao dong
diéu hoa, véi chu ki

T:Zﬁ: 27

© J.Eq. ‘.(! +i.(’ |
| m

2) Xét hé lién két ¢ hinh I1.12b
Cd nang cua hé khivat o 1i do x

j | : o
E = I—mv"—- mgh + —k,x* + lkgx‘
2 2 2

= —mv’-
2

Lay dao ham cua E theo thai gian

1 . I me . ] ; ] .
2 _*%"Eix3+ Ek,x3+ -2-1{2:(‘= const
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m : : ,
E', = mvy' - —-Iﬁxx + kyxx' + kyxx' =0

Thay v =x"va v’ =x", roi chi hai vé& cho mx’, ta duge

X' - Ex 4 ~k-‘-x+ L:-(-:{)
I m m
5 _ (k +k, %)K
hay x":~mx

Suy ra vat dao ddéng diéu hoa véi chu ki

T = 2n _ 2n ,
® k,+k, g
m ]
vl didu kit Satkeo 8
m ]
BAI 15

Cho hai hé co lién két nhu hinh I1.13. Thanh cing OA
khéi lugng khong dang ké, dao dong dude quanh diém treo
0. O vi tri can bing hai 1 xo ¢6 406 citng k,, k, khéng bi bién
dang. Vat c6 khoi lugng m. Pua m léch ra khoi vi tri can
bing mot doan nho rdi budng nhe.

Ching minh m dao dgng diéu hoa. Tim tan sé goéc cua
dao dong d mdi hé. Cho OA =a; OB=b; OC.=c.

LOI GIAI
1. Xét hé lién két @ hinh II. 13a
Khi vat d li d6 x, moi 16 xo bi bién dang (mét 1o xo bi
nén, mot 1o xo bi gian) doan x, = Ex. Lic nay cod niang cua hé
a

et

la
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” ”
Ky ks 1
%ommgﬂm 1000000007 8

a) b)

Hinh 11.13

2 S ;
E = lmw.r*+ mgh + l!4;.;~r.;+ — k. x; = const.
2 2 2

y 1, b, ., | b., .
E-= lI"m.r'+ LKL X" + ikl{—)“}r + — k(—=)Yx"=
2 2 a 2 a 2 a
= const.
Ldy dao ham cua E theo thoi gian
E',, =mv + T8 <x' + K, E— Xx' + kHE; xx =0
a a’ a’

Thay v = x’ va v’ = x” roi chia hai vé cho mx’, ta duge

w

g kb kb

X"+ 22X+ < —x+ —+—x=0
a m a’ m a’
k,+k
= x"=-(2 + b9
a ma’

Biéu thiic trén cé dang x” = - x, chitng t6 vat dao dong
diéu hoa.
Téan s6 goc la

- JE+R'+k"h'.

¥

a ma’
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2. Xét hé lién két nhu hinh IL13b
Véi cach lam tuong tu nhu trén, ta dude két qua

M = J—E-+—-———--k'b. +F"CL ;

H| ma’

BAI 16

Mot vat nho khéi hugng m ding yén can bang ¢ mat
trong cua mot ban cAu ban kinh R. Dua vat léch khoi vi tri
can biing mot doan S, nho (S, << R) rdi budng tay dé né trugt
tu do trén mat cong nay. Bo qua ma sat, hay chitng to vat
dao déng diéu hoa. Tim biéu thic tinh chu ki dao déng.

LOI GIAI

Khi vat léch khoi vi tri can
bang géc o (6 vi tri B, hinh
1.14), luc tac dung lén vat gébm
trong luc Pva phan luc N. Ta
phan tich trong luc P thanh

hai luc thanh phidn F theo
phugng ban kinh vdi méat cau

tal B va F vuodng goc vdir ban L] .
kinh nay. Vi dao ddng nho B
(S, << R) nén co1 cung OB

trang véi day cung OB. Hinh I1.14

Luc nay luc huéng tdm coi nhu bang 0, tic coi F can
bang vdi N. Khi d6 chi con F day vat vé O.

Chon truc Ox cé6 phuong ti€ép tuyén voi cung OB tai O,
goc toa do tai O, chidu duong hudng sang phai. Vi dao dong
nho nén coi day cung OB trang véi truc Ox. Ta cé

F=-Psina =-mg.a
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F=-mg—,
f-’-R.

véi x la d6 léch cua vat (ing vdi géc a .
Mait khac. theo dinh luat I1 Niu Ton, ta c6

F= mxi'
Suy ra rm-:""’z—n'lgi hay x”" = - -
R R
= X'=-w’

= x=Asin{ot+ ¢)
Vay vat dao déng diéu hoa, véi chu ki la

=E=2TEJE.
w g

BAI 17

Hai qua cdu cé khéi lugng m, = 2 kg va m, = 1 kg c6 thé
trugt khong ma sat doc theo mét thanh ngang.

Né6i hai qua cdu véi nhau bdng mét 10 xo c6 dd cing
k = 24 N/m, ¢6 kh&i lugng khong dang ké (hinh I1.15). Kéo
hai qué cau lai gdn nhau dé 16 xo bi nén lai mot doan nho.
Déong thoi budng tay dé hai qua cau cung bat dau chuyén
déng khong van tdéc ban dau.

1. Ching minh hé dao
dong diéu hoa

2. Tinh chu ki dao déng Hinh 1. 15
cua moi qua cau.

LOI GIAI

1. Chitng minh hé dao déng diéu hoa

LAy mot diém O trén thanh ngang lam goc toa db.
Chiéu duong nhu hinh vé (hinh 11.186).
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Goi 1, )a chiéu dai tu nhién
cua 10 xo, x 1a d bién dang cua
6 xo trong qua trinh hai qua
cau dao déng. Gia sit ¢ thdoi

diém t nao d6, 16 xo dang bi _OQ_____J o

nén mét doan x. Khi d6 chiéu Xy

daildo xolal, — x va qua cAu m .
c6 toa do x,, m, cb tg: dé x,. | Hinh 11.16
Ta c6 Xo—X, =1, —x
L&y dao ham béc 2 phudng trinh trén theo thdi gian, ta
dugc |
X g—X ==X (1)
Déng thai 6 thoi diém trén, hai luc dan héi tac dung lén
hai vat m,, m, hudng ra xa nhau, bing nhau va nguge diu.
Do vay, ta ¢6
F,=-kxva F,=kx

Mglt khﬁ(ﬁ Fl = m1X|“

k
= m;x, =-kx, hay x,"=-—x
lrr.l
B, = myx,"
" » k
= m,X, = kx, hay x,”=-—x

1

ThHE viio (1) e Mitge. (——+——) kit= -x".
m

m, i
k .
Pat ]+] = l, tacd —X=-X",
m, m, m m
k y
Dat — = m°, ta suy ra (2).
m

(2) 1a phuong trinh vi phan, c6 nghiém
x =Asin(mt + ¢).
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Nhu vay, dé bién dang x caa 10 xo bién thién diéu hoa,
suy ra dao ddng cua mai qua cau la dao déng diéu hoa.

2. Tinh chu ki dao dong

Téan s6 dao dong cua moéi qua cau biang tin s6 bién thién
cua x. Vi vay, chu ki dao dong cia hai qua ciu ciing la

T=-2—“=2n\E
4] k

Vi k =24 N/ m= 2% 2L o 2 o e dite
m+m, 2+ 3
F -
T=2n = 1,05 (s).
324
BAI 18

Cho mét hé co hoc lién két nhu hinh I1.17. Céc qua cau
hoan toan giéng nhau, cing ¢6 khéi lugng m va céac 10 xo
cing hoan toan giéng nhau, cung ¢6 d6 ciing k. Hé duge dat
trén mot mat phang ndm ngang. Bo qua moi ma sat va khéi
lugng cua céc 16 xo. Khi hé ding yén can bang thi cac 16 xo

khong bién dang va ba qua cau
ndm trén 3 dinh clia mot tam
giac déu ABC. Déng thoi day
ba qua cdu vé phia trong tdm
O cua tam giac ABC mot
khoang bing nhau rdi buéng
tay.

1. Sau khi budng tay, hé
chuyén déng thé nao?

Chung minh ring chuyén
déng clia mdi qua cau la mot
dao déng diéu hoa.
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2. Xac dinh biéu thic tinh chu ki dao d6ng cia mbi qua
cau,

LOI GIAI

1. Chitng minh dao déng diéu hoa

Khi budng tay ra, cdc qua cAu dao d6ng. Mdi qua cau
dao dong doc theo phudng cua duong cao (di qua nd) ciia tam
gidc déu ABC. O mét thoi diém b4t ki, ba qua cAu sé ndm
trén ba dinh tudng Ung cua
mot tam giac déu.

Vi dao ddong cua ba qua
cdu 1a nhu nhau nén chi can
xét dao ddng ctia mét qua chu,
chdng han qua cdu ¢ dinh C.
Chon truc toa d6 Cx cé chiéu
dudng nhu ¢ hinh I1.18, géc toa
d6 la vi tri cAn bang. O thai
diém nao dé qua cau vi tri M
c6 1i do x (gia sit x > 0) thi mbi Hinh I1. 18
16 xo gidn doan

2 Ax = 2x cos 30° = V3 x

Khi nay, hdp luc tac dung vao qua ciu la
F=1% + 1,

Chiéu phuong trinh trén xudng truc Cx, ta dudc
F =~ 1,cos 30° - 1,cos 30°

F_-kJi £—kJ_ .J_=—3kx

Dit K=3k, tacd F=-Kx.
Mt khac  F = ma = mx” |

3 1] K
Suy ra mx'=-Kx, hay x"=-—x
m
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K o " u
Dat — =" tach x" =-w"x
m

Suy ra x=Asin(ot+ ¢)
Phudng trinh trén ching to qua cau dao dong diéu hoa.
2. Tim biéu thitc tinh chu ki

Tan sd gée  w \[‘ \/77
Chu ki T =~—— =D J‘
® 3k

BAI 19

Mot vat ¢6 khéi lugng m roi tir d6 cao
h (hinh I1.19) lén trén mét dia can 16 xo
va dinh chat vao dia ngay sau khi va h
cham. Bo qua khéi lugng cua dia va cua lo N o
x0. Cho biét dé cing cua 10 xo la k va sau
khi dinh vao dia, vat dao déng diéu haa
theo phitdng thang ding. Xae dinh nang
lugng va bién dd dao déng cua hé.

m r

"G,\,_.

Ap dung bing s m = 100 g; h = 10cm:
k = 40 N/m.
Lay g = 10 m/s*.

MR

Hinh I1.19

LOT GIAI

Khi dinh chat vao dia vat dao dong quanh vi tri can
biing O cach vi tri ban diu cua dia (lde chua va cham) doan
X,, ta co

mg
KX, =mg = x,= —
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Ning lugng dao dong cua hé

E=mgh+ %kx:
E = mgh + meg
2k
Mit khac B = % KA’
9 1.1
Suy ra A=,’£= 2mgh+mg
k k k’
A= il -:&E+1
k mg

Ap dung lan lugt thay cac gia tri m =0,1 kg; h=0,1 m;
k =40 N/m va g = 10 m/s” vao (1) va (2), ta dugc

E-01.10.014 210

= 0,1125 (J)

A

_ 010 \/2.40.0,1 1= 0,075 m = 7.5 (cm).

40 0,1.10

BAI 20

Mot 16 xo OA c6 dd cung k, khéi lugng
khong dang ké. Pau trén O dudge giit cd
dinh, ddu dudi A duge gan vao mot dia c6
khéi lugng M (hinh I1.20). Tu d6 cao h so
vdi vi tri cAn bing ctua dia, tha mdt chiée
vong ¢6 khdi lugng m roi khdng véan toc,
ddu dén gin chat vao dia, rdi ca hai cing
dao dong. Coi va cham gita vong va dia l1a
hoan toan khong dan héi. Bo qua moi ma
sat va ldc can méi truong. Hinh I1.20

A B bz m
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1. Xac dinh van tdc cua hé ngay sau khi va cham.

2. Tim bién 46 va chu ki dao déng cua hé.

Ap dung bing s6 k = 100 N/m: M = 600 g: m = 400 g;
h = 20 em. Loy g = 10 m/s?

LOI GIAI

1. Tim vén téc ngay sau khi va cham

Van téc cia vong ngay trude khi va cham la v = JE
Goi V la van t6c cia hé ngay sau khi va cham, theo dinh
luat bao toan dong lugng, ta ¢

M+m)V=mv
mv m,/2gh

M+m B M+m
Thay s6 vao ta duge

41/ NLURVE
v=2 21002:0,8(m!s).

3,6+0.4

= V=

2. Tim bién dé va chu ki dao déng
Goi x, 14 khoang cach tll vi tri cdn bing ctia vat M dén vi
tri cAn bing mdi ciia hé hai vat (x, chinh 1a d6 léch cia hé
hai vat d thdi diém ban ddu — lidc va cham vdi vi tri can bang
cua hé hai vat trong qua trinh dao dong). Ta ¢6
. (M+m}g_ E’I_gh _mg
) k k k

Niang ludgng kich thich dé hé hai vat dao dong
E=lMim) V4 Lxx
2 2
mv L lk (PJE)Z
(M+m)" 2 k

1 mly LJme l(m'.Zglm LS )
2M+m  k 2 M+m k

E- %(M+m}
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Mit khac E = % kA

2 2.4
Suy ra lkA;;:i(m.Zgh+mg)
: 2 M+m k
3 2_2

s, K m".2gh +Mg

(M+m)k k2
—~ A=8 2hk

K g(M +m)

Thay s6 vao, ta duge

0410 [ 2.0,2.100
100V 10(0,6+0,4)

+1 =4+5.102 (m)

A=4v5 cm =9,94 (cm).
Chu ki dao dong

T=gx JUtM_on 20434 4,628 (o).
X V100

BAI 21

Cho hai qua cau c6 thé trugt khong ma sat trén mot
thanh ngang. Khéi lugng ctia ching ]Ja m;, = m, = m = 100 g.
Qué cAu m, noi véi 16 xo k, vao mot diém cd dinh A; qua cdu
m, ndi vdi 10 xo k, vao mét diém ¢6 dinh B (hinh 11.21).

D6 ciing cua hai 1o xo 1a k, = 25 N/m; k, = 100 N/m. Khi hai
qua cAu 0O vi tri cadn bang, hai 16 xo khong bién dang, hai qua
cau tiép xtc nhau, Bo qua khéi
lugng cua cac 10 xo. Kéo m, léch
khoi vi tri cAn bing vé phia A
mdt doan A, = 10 cm rdi budéng
ra khong van téc ban dau.

Hinh I1.21
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1. Tim van tdc cua méi qua cau ngay sauv khi ching va
cham nhau.

2. Tim d6 nén cuc dai cua 10 xo k, trong qu: trinh
chuyén dong ctia hai qua cau.

3. Tim khoang thoi gian gita hai lin va cham lLiér tiép.
Coi va cham la xuyén tam, dan hoi. Lavna® = 10,

LOI GIAI

1. Tim vdn téc cua méi qud cdu ngay sau khi va
cham
Goi v, 1a van tdc cua m, ngay trude khi va cham, ta ¢6

I—m\r —kA

= oyl ’ e 10 ’-—~-—5D~./_ (cm/s..

Goi v', va v/, 1a van téc cua m, va m, ngay sau khi va
cham. Theo dinh luit bao tean dong ludng, ta ¢

II"IIVI = mIV’1 + mHV,E
2 3
bé y rang m,=m, =m,

ta dugc v, =V, + V), (1)
Mat khac, dinh luat bao toan nang lugng cho ta
1 , | _— "
s m v, = o m V= o m, v"
Suy ra v = v+ v
= v =V, +V,)-2Vv |V, (2)
Tt (1) va (2), suy ra
2v,v,=0

Dé thay v', phai khac 0, do vay
v,=0 va Vv,=v,=50 V10 (cm/s).
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2. Tim do6 nén cuc dai cua 16 xo k,

Nhu vay, sau khi va cham m, dung lai, toan bd nang
lugng ciia m, dude chuyén cho m,. Goi A, 1a dé nén cuc dai
cua lo xo k., ta c6 dugc

I ]

—kA hmx :—-mw:=l
2 2

Suy ra A, = A I‘—I{L/ES 5 (cm),

3. Tim thoi gian giita hai lan va cham lién tiép

Goi T,. T, 1an lugt la chu ki dao déng riéng cua hé k,, m,

va hé k,, m,, ta c6
JE J- — =0,4 (8)
e =0,2
J K. 1’ (s).

Dé thay khi m, di vé vi tri cdn béng dé xay ra lan va
cham thd hai thi sau khi va cham m, lai ditng lai, truyén
toan bd nang lugng cho m, chuyén dong tiép. Qua trinh tiép
dién mdt cach tuan hoan.

Lan va cham thi hai cach 14n va cham thid nhit khoang

ﬂ

|
= —T,=0,1 (s).
A e (s)
LaAn va cham thu ba cach 14n va cham thit hai khoang
]
t, = ETI = 0,2 (s)

Tuongtu t,=0,1s; t,=0,2s;..

BAI 22
Mot viat ¢6 khéi lugng m, = 1 kg nédi véi mét vat-khoi
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lugng m, = 4 kg bing mét 10 xo c6 khdi
lugng khong dang ké (hinh 11.22). Vat m, m,
thuc hién dao déng diéu hoa theo phudng
thing ding vdi tdn s6 géc o = 25 rad/s va
bién d6 A = 1,6 cm. Lay g = 10 m/s®.
1. Tim gia tri cyc dai va cuc tiéu cia
luc ma hé théng tac dung lén mét san.

2. Tim diéu kién ma bién d$ dao dong £
cia m, phai thoa man dé trong qua trinh
dao dong hé thong khong tach khoi mat Hinh I1.22

san.
LOI GIAI

1. Tim gid tri cuc dai va cuc tiéu cia luc

Goi Al 12 d6 nén cua 16 xo
Ilic m, & vi tri cin bing, k 1a db
cling cua 10 xo, ta ¢

kAl = m,g

Lay truc toa dd Ox, chiéu
duong hudng xuéng, goc O 1a vi
tri cAn bang cua m, (hinh
11.23).

Khi m, ¢ toa dd x, luc ma
hé théng tac dung lén mit san

Qla luc tong hgp cua trong

Hinh 11.23

lycP, cia khéi m, va luc dan
héit cha 1o xo
Q=P +7 (1)
- Chiéu (1) xuédng truc Ox
Q=P,+ 1t = myg + Kk(Al + x)
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Q = m,g+m,g + kx

Q dat max khi x = A (m, ¢ vi tri thdp nhat); Q dat min
khi x = ~A (m, 0 vi tri cao nhat)

* Q,.=(m,+m)g+kA=(m,+m,)g+monA
Q... =@ +1)10+1.25%1,6.107%=60(N)
Q. =(my+m)g-kA=(m,+m))g-muo’A
Q.. =(4+1).10 - 1. 25% 1,6 . 10°* = 40 (N).
2. Tim diéu kién déi vdi bién dé dao déng cua m,
Dé hé thong khong tach khdi mat san, phai cé
Qun=(M,+m)g-mw*A 20

(m,+m)g  (4+1)I0
m,o’ 1,25

= A<

= 0,08 (m).

BAI 23

Cho mét hé co sdp diat nhu &
hinh I1.24. Con lac don cé chiéu dai
1 = Im. Lo xo cé6 khoi lugng khong
dang ké, ¢6 46 cing k = 25 N/m. Hai
vat nang c¢6 khdi lugng m, =m,=m -
=100g. Khi hé ding yén can bing 10
xo khong bién dang, hai qua cau tiép
xtic nhau, day treo thing ding.

Kéo m, léch khdi vi tri cAn bang M

mdt géc a, = 0,1 rad rdi budng khong

van téc ban dau. Hinh 11.24

1. Tim van téc caa vat m, ngay
trude khi va cham vao vat m,.

2. Tim 40 nén cuc dai cua 16 xo sau khi va cham.
3. Tim chu ki chuyén ddng ctia hé.
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Coi va cham 1& xuyén tam, dan héi. Bo qua moi ma séat.
Lay g = 10 m/s” va n*= 10.

LOI GIAI

1. Tim vdn téc cia m, ngay trudc khi va cham

Goi v, 12 van tdc cuia m, ngay
trude khi va cham vao m,, theo dinh
luat bao toan nang lugng, ta ¢é

%m v, =mgl (1l -cosa,)
= v =2gl (1 -cosa,)

=2g1.23in2%.

Vi «, nho, nén

girioe = S Hinh 11.25
2 2
suy ra v = gla’ hay v, = q, Jg'l

v, = 0,1 J10.! =0,314 (m/s).

2. Tim d6 nén cuc dai cua 1o xo
Goi v,’ va v,’ 1dn lugt 12 van téc cia m; va m, ngay sau
khi va cham. Theo dinh luat bao toan dong lugng ta cé

mv =mv' +m

Chiéu lén huéng cua v, ta dugc
Vi :‘lr",1 ‘}'V‘g (1)
Miit khéac, dinh luat bao toan niang lugng cho ta

l i i' 2 I ”?
—mv,=—mv, + Emv:
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= v, =, +v) -2V, v, (2)
Tu(va(2)tasuyra2 v, v,=0
Dé thdy v', # O nén v', =0, do vay
v,=v,=0,314 (m/s).
Nhu vay, sau khi va cham m, ditng lai, m, chuyén dong
tu vi tri cAn bang vl van toc v', = v,. Ta thay v', 1a van toc

cuc dai cua m, trong qua trinh chuyén déng. Do vay, goi A la
dd nén cuc dai cua 10 xo, ta co

. U’?: Vl'l:'l.i!?t = G}A = E" - A
l||I'E"|
Suy ra A=v'21|im= 0,314 ,’{}'l w Bl KL _]_{m).
K 25 5 10 50

3. Tim chu ki chuyén déng ctia hé

Sau khi va cham 1an 1, m, ding lai tai vi tri cAn bang,
m, chuyén ddng tit vi trf cAn béng véi van tée v,, di duge mét
doan A = 2 cm thi ding lai, d6i chidu chuyén dong di trd lai
dén va cham véi m, tai vi tri cdn bing véi van téc v,. Sau va
cham lan 2, m, diing lai, m, lai chuyén dong tu vi tri can
bing vd1 van tdc v,, dén lac diy treo nghiéng véi phuong
thang ding géc «, thi m, dung lai, déi chiéu chuyén dong, di
xuong lap lai qua trinh vita mé ta. Hé chuyén dong tuan
hoan véi chu ki

T=%(T,+’I‘3)

=12(27EJI'+2T£ 1;1)
:>T-rt(\{h J‘)‘ﬂi +—)

= = 1 Dy,
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BAI 24

Mot con lac don c6 chiéu dai 1 duge treo tai mot diém co
dinh O trén mét bitc tudng nghiéng véi phuong thang ding
goc B (hinh I1.26). Dua qua léc ra khdéi vi tri can bing sao cho
diay treo nghiéng vdi phuong
théng ding géc a,(a, > B) rdi
budng tay cho con ldc chuyén
dong khéng van téc ban dau.
Cho biét a,, B déu la cac géc
nho. Hay xac dinh biéu thic
tinh chu ki cua chuyén dong
trén theol, o, B.

Coi va cham cua qua lic
vOi tudng 1a tuyét d6i dan hai.
Bo qua moi ma sat. Hinh I1.26

LOI GIAI
Khi budng tay, qua ldc chuyén déng téi C, va cham véi
tudng. Vi va cham la dan héi nén sau khi va cham qua lac
bat trd lai véi ddong niing bang déng niang ngay trude lic va
cham. Do d6 né lai 1én duge té1 A va lidp lai qua trinh trén.
Két qua, qua ldc dao dong tudn hoan tit A dén C vdi chu ki
T = tnn + tn(\_ 5 t{'H + t‘ﬂﬁ = 2 (t‘AH e tmp_)

I I
Tmngdf) tAH=E2EJ;:EJ;.

Chon chiéu duong hudng tit B vé phia C, chon géc thoi
gian 1a lic vat di qua vi tri cdn bing B theo chiéu duong thi,
néu khéng cé bic tudng, phudng trinh dao déng ctia con lic
viét theo toa d6 goc sé la

a = a,lsinﬁ 1
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Sau thdi gian ty, con lic sé d toa 46 géc p. Khi d6 ta co

B sinJ—*Tjtm,
2 3 p
Suy ra tue= .[— arcqm—
g
Ta cé tw+ta{)- 2(— J:+J: arcsmm—-

= T= JT(T[ +Zarcsm-—)
H Qa,

BAI 25

Mot vat nho khoi lugng m = 0,1 kg duge treo vao mét
day cao su c¢6 hé s6 dan héi k = 10 N/m. Dau kia cua day cé
dinh. Kéo léch cho ddy ndm ngang va cé chiéu dai ty nhién
| = 1m rdi tha vat khéng van téc ban ddu. Biét ring day cao
su gian nhiéu nhat khi di qua vi tri can bdng (thing ding),
hay tinh d6 gian Al cua diy va van tde v, cia day khi di qua
vi tri 4y. B qua khéi lugng cia day. Lay g = 10 m/s%.

LOI GIAI 0 "2
Chon géc thé& nang tai vi | :
tri thadp nhat (vi tri A, hinh

I1.27). Theo dinh luat bao toan
cd nang, ta co

F e i o Foi .
Emvﬁ-i-kal =mg (1+Al) (1) v, A

Khi di qua A vat chiu tac
dung cua luc hudng tam

F.= 1 -mg Hinh 11.27

04
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VI
A = kAl -
= ml+::‘}.| me
= mv. =(kAl-mg) (1 + Al) (2)

Thay vao (1), ta dudc

%(i{,ﬁl -mg) (1 + A + %kaiﬂ =mg (1 + Al
Voik=10N/m;m=0,1kg;1=1m; g=10m/s, tacod

(1081 - 1) (1 + Al + %.10 Al =1+ Al

" 5a1+5a12—'5-%‘+5a12=1+m

= 20AI°+7Al1-3=0

Lol giail phuong trinh trén va chi chon nghiém duong, ta
duge Al = 0.25 m. T phuong trinh (2) cho ta

\/{k&lﬂmg)(l+&!}
Va=
m

Thay sé vao, ta dugc

Juo.o,zs ~1)(1+0,25)
Vg =
0,

=~ 4,33 (m/s).

AT
BAI 26
Mot con ldc gdbm mét vat )
ning c6 khoi lugng m = 100g
duge treo vao dau ty do cua
mot 1o xo ¢6 d6 cing k = 20
N‘!’m. -Vz'}:r. m dudc di}it‘ trén mot R m
gid d6 ndm ngang (hinh [1.28). pl e s -5 e T d
Ban ddu giit gia 43 dé 1o xo
khong bi bién dang, rdi cho gia Hinh I1.28
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dd chuyén dong thdng xuéng nhanh dan déu vdi gia tdc
a = 2m/s”. Lay g = 10 m/s®.

1. Hoi sau bao lau thi vat m roi khoi gia da?

2. Tim chu ki va bién d6 dao ddng cua vat.

LOI GIAI

1. Sau bao lau thi m tach khoi gia do

Lay truc toa d6 Ox c6 phudng thing iy
diing, chiéu dudng hudng xudng, gbc O la
vi tri cdn bing cua m. Ban dau 10 xo

khéng bi bién dang, vat ¢ vi tri B (hinh
I1.29). Goc thoi gian la lic cho gia dd @ 8. ... ig
chuyén déng.
Khi chua tach khoi gia dd, vat m chiu
tac dung cua trong luc P, phan lyc N cua 7/ 8
gia d6 va luc cdng T cua 1o xo. Theo dinh
luat II Niuton, ta ¢ +
P+ N+ T=ma Hinh I1.29

Gia si dén diém C vat roi khoi gia da.
Khi d6 phan lue N = 0 va vat vin ¢6 gia toc a = 2 m/s”. Ta ¢d
phucag trinh
P+ T=ma
Chiéu xudng truc Ox, ta dugc
P- t=ma hay mg-k.BC=ma
Suy ra

BC = m(g—a) _ 0,1(10-2)
k 20
BC =0,04 m =4 (cm).
Mit khac, goi t 1a thdi gian tit lic bit dau chuyén dong
dén lic vat m roi khoi gia da, ta coé
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1
= —atz

‘ ’2004 0.2 (s

2, Tim chu ki, bién do
* Tan s6 goéc

W = \/- ( IDJ_(rad!s)

Chu ki T= = =~ 0,44
: ® I‘J«E 8

* Goi Al 1a d6 gidn cua 10 xo ldc vat d vi tri can bing ta

co
kAl = mg

B0 K= ME B0 5 bk S Blom):
k20

O vi trf C (tic & thdi diém t = 0,2 s) Wae m tach khéi gia
dd, né cé van tdc

ve=at=2.0,2=0,4 (m/s)
Mt khac, theo hé thitc doc lap vdi thoi gian, ta con cé

V.= @ JA =X

v!‘
A= .J—‘:—+xf
®

Trongd6 |x|=CO=BO - BC
= 0,05 - 0,04 - 0,01 (m)

0,4’ 0,16
Suyra A= +0,01 = 2= 410"
d Jumf} 20

A =0,03 (m) = 3 (cm)
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BAI 27

Hai vat 1 va 2 déu co6 khoi lugng bang m gé’m chat vao 1o
xo do dai L. d6 cing k ding vén trén mat phang nam ngang
tuyét déi nhan. Vat thi 3 cing m . m L m
c6 khoi lugng m chuyén dong | 3|-| 1 fooowooonoooons) 2
vl van téc V dén va cham
hoan toan dan héi véi vat 1 Hinh 11.30
(hinh [1.30).

1. Chang to hai vat 1 va 2 lubn luén chuyén déng vé
cung mot phia.

2. Tim van tdc cua hai vat 1 va 2 va khoang cach giua

ching vao thoi diém 10 xo bién dang 16n nhat.
LOI GIAI

Goi van toc vat 1 va 2 vao thoi diém bat ki sau va cham
cua vat 3 vao 1 1a V,, V,; 46 bién dang cua 16 xo khi d6 la x.
ap dung dinh luat bao toan ddng lugng, ta dudgc

mV=m(V, +V,)
Mait khac, theo dinh luat bao toan nang lugng

Lmve= ]—m‘u'l"+ Im Vi+ L xt
2 2 &

2
KE N
m
Két hgp véi (1)
B o, # V) (VR V=2 VY,
m
kx’
Suy ra V,V,= — (2)
2m

1. Vi L >0 nénV,V,>0, titc V, va V, cing ddu. Nghia
2m
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12 sau khi va cham hai vat 1 va 2 luén ludn chuyén dong vé
cung mot phia.

2. Vi V, + V, =V khong d6i, suy ra tich V,V, cuc dai, tic

13 -’;ﬁ st ik = v2=f‘21. sty (O)tes thish
m ’

Vokx
4 2m
Suy ra Xnax= V. i
2k
Vay khi 106 xo bién dang 16n nhat thi
V' = V2 = E:
2

Lic nay khoang cach gita 1 va 2 la

S,;;:Li'}{m“"-‘l_aiv —nl
2k

BAI 28

M6t qua cau ¢6 khoi lugng
m treo vao mét gia dd bang
day nhe dai 1. Gia d6 dat trén
mdt xe lan c6 khoi lugng M cé
thé dich chuyén khéng ma sét
trén mot mat phing nam
ngang (hinh 11.31). Kéo m cho
day léch géc o rdi budng ra.
Cho biét khéi tm ciia xe § | )
chdn gia dd. Tim chu ki va @ @
b:en de;,: d'é.l‘ﬂ déng cua xe lan va T
gua gua cau,

m
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LOI GIAI
Ban dau m cach gia dé khoang x, = 1 a (a nho).

Goi A, va A, lan luct 1a bién do dao dong cua m va M. Vi
ching dao dong quanh khoi tdm ding yén nén co

A +A =la; LI\

A, m
- A]:_Et_tﬁ_; A, = mla
M+m M+m

Khi m & vi tri thap nhat thi thé nang cia m da chuyén
hoan toan thanh dong nang cua m va M nén ching c¢é céc
van toc 16n nhat ia v, va v,. Theo cac dinh luat bao toan
dong luong va nang ludng, ta cé

mv, - Mv,=0

%_n]\;:+ %MV: :mg] (I“CDSU.)

o 2m’gl(1-cosa)
M(M+m)

; W o’
Vi oo nhonén 1 -cosa :—E-,

; gla’ I

Suy ra v;=—% hay v,=ma st

M(M +m) M(m +m)

Mat khac, giita van téc cyc dai va chu ki T c6 su lién hé
V_{ = (ﬂ_:_ﬁg"" "E_T[Aﬁ

T.‘
+
o, AL, | JM(M m)
v, M +m gl

_o o
g(M+m)
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1
Ty P froseit oo

g{l+$‘l

Lam tuong tu, ta cing tinh dudge chu ki dao ddéng cua m
1a T, = T,. Hai dao dong ciang chu ki va ngude pha nhau,

BAI 29

Khoang cach gitta hai ngon séng bién lién tiép la 5 m.
Mot thuyén may di ngudc chiéu séng thi tan s6 va cham cua
song vao thuyén 1a 4 Hz. Néu thuyén may di xuéi chiéu song
thi tAdn s6 va cham 1a 2 Hz. Tinh van téc truyén cua song
bién va van tdc cia thuyén may. Biét van tdc truyén cua
séng bién 16n hdn van tdc caa thuyén.

LOI GIAI
Goi v 12 van toc cla séng bién, u la van tdc cua thuyén
may, A la budc séng.

Khi thuyén may di ngudc chiéu séng thi van tdc truyén
cua séng d6i véi thuyén la v + u. Lic nay ta ¢

k= W‘Hl":.‘:-*~r+1.1=IL.f'n=5.4
fn
= v+u=20 (1)

Khi thuyén may di xudi chiéu séng thi van téc truyén
cua séng 461 vdi thuyén may la v — u. Lic nay, ta cé

¥ —Uu

A = = v—-—u=ifx=5.2

fx
= v-—u=10 (2)
Tu (1) va (2) ta suy ra
v=15(m/s); u=>5(m/s).
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BAI 30

Trong mot thi nghiéem vé giao thoa séng trén mat nude,
hai ngudn két hop A via B dao dong véi tan s6 f = 16 Hz. Tai
mot diem M cach nguon A, B nhitng khoang d, = 30 cm,
d, = 25,5 cm, song ¢é bién do cuc dai. Gida M va trung truc
cua AB cé hai day cuc dai khae, Tinh van tdéc truyén séng
trén mat nudc,

LOI GIAI °

Vi diém M dao dong cuc dai nén c6 d, — d, = kA . Day cuc
dai tng vdi k = 0 (d, — d, = 0) chinh 1a trung truc cua AB. Do
gitta M va trung tryc cua AB c6 hai day cuc dai khac, suy ra
M nam trén day cuc dai ing véi k = 3. Nhu vay, ta cé

d, -d,=3%
4=y 30255 5 s
3 3
Van tée truyén song trén mit nude
v=if=15.16=24 (cm/s).

A =
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Phan IIT

MOT SO PE THI VAO PAI HOC, CAO DANG
TRONG NHUNG NAM GAN DAY

PE 1
Cé hai bitc tudng song song véi nhau va cach nhau moét
khoang 1 = 5,8 m. Tai diém A trén bic tuong 1. cach mit
dat H = 10 m va tai diém B trén bue tuong 11, cach mat dat
h = 7,4 m ¢d6 hai vién dia. Nguol ta phong vién da theo
phuong nam ngang tir diém A vé phia tudng II vdi van tée
v, = 2m/s. Sau 0.2 s, nguol ta phéng vién da tu diém B

{

ciing theo phudng nam ngang vé phia tudng T véi van tée
v.. Bo qua suc can cua khong khi.

a) Lap phuong trinh quy dao '
cua 2 vién da dudi dang lién hé truc
tiép gitta x va y. Hé true toa dé dudce + 48
xac dinh nhu hinh vé dud day (Ox
song song vdi mat dat va chaa diem H
A, Oy vudng goéc vdi mat d4t va
chia diém B. Lay thdi diém ném
vién da d A lam gdc thoi gian. ! 1

L L R R R e i

- -

b) Tinh v, dé 2 vién da cham T
. s ~ [y i -
nhau trong khi chuyén dong. Diem cham nhau cach buc
tuong II bao nhiéu. cach mat dat bao nhiéu ?

Lidy g =10m ¢’
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DE 2

a) Treo vao diém O ¢ dinh dau cta mot 10 xo ¢6 khoi
luong khéng dang ké, do dai ty nhién 1, = 30 cm. Pau phia
dudi cua 16 xo treo mot vat M, 10 xo dan ra mét doan bang
10 em. Bo qua moi luc can, cho biét gia téc trong trudng
g =10 m/s’. Nang vat M lén dén vi tri cach O mdt khoang
bing 3.8 cm roi truyén cho vat mdt van tée ban dau huéng
xuong dudi bang 20em/s.

Viét phucng trinh dao déng cua vat M.

b} Git nguyén cac diéu kién nhu clu (a). néu treo con
lic ké trén vao tran mot xe dang chuyén déng thang déu
trén doan dudng dée hop véi mat phang ngang mot géc 15°
thi dao ddng cua con lic c6 thay déi gi so véi dao déng cua
no trong truong hop cau (a)

DE 3

M6t con lic don gém mét qua cau cé khdi lugng 60 g
treo vao modt sgi diay dai 1m, 6 mdt ndi cd gia téc trong
trudng g = 9,86 m/s” (bo qua moi ma sat ).

1- Goc léch cue dai cua con ldc so véi phuong thang
dung la q,, = 30"

a) Thanh lap céng thiic tinh van téc ca qua ciu va lyc
cAng cua day treo. |

b) Tinh van téc 16n nhat clia qua cau, lde cing nho nhat
cua day treo.

2— Treo con lac trén vao tran mot thang may, kéo thang
may lén nhanh dan déu vdi gia toc a, nguoi ta thay chu ky
cua con lac (khi né dao dong véi bién d6 géc nhd ) giam 3%
so vdi chu ki cua né lde thang may didng yén.

Xac dinh gia téec a ?
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DE 4
Tu mot diém A trén sudn mét qua doi, mot vat duge
ném theo phuong nidm ngang vaéi van toc 10 m/s. Theo thiét
dién thiang ding chua phuong ném thi suon déi la mot
dudng thang nghiéng mot goca= 30" so vdi phuong nam
ngang. Diém rdi B cia vat trén sudn ddi cach A bao nhiéu ?
Liay g = 10m/s*,

DE 5

Trong thi nghiém giao thoa séng. ngudi ta tao ra trén
mat nudc hai nguén séng A, B dao dong vdi phudng trinh
Uy = Uy =5 sinl0nt (cm). Van toc séng la 20 cm/s (coi bién
d6 séng khong déi ).

a) Viét phuong trinh dao dong tai M trén mat nudc
cach A;B lan lugt 7.2 em va 8,2 cm. Hay nhan xét vé dao
ddéng nay.

b) Mot diém N trén méat nude véi AN - BN = -10 em.
Hoi diém nay niam trén dudng dao dong cyc dai hay dudng
ding yén ? La dudng thi bao nhiéu va vé phia nao so véi
dudng trung truc cua AB ?

DE 6

Hai dau A va B cua mdét mau day thép nho hinh cha U
duge diat cham vao mat nude. Cho mau day thép dao dong
diéu hoa theo phuong vudng goe vdi mat nudc.

1- Trén mat nudc thay cé ggn séng hinh gi 7 Giai thich
hién tugng (khong can tinh toan ).

92— Cho biét khoang cach AB = 6,5 cm, tan s dao dong
f = 80 Hz : van téc truyén séong v = 32 cm/s : bién do song

khong d6i a = 0,5 cm.
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a) Lap phuong trinh dao d6ng tong hop tai diém M trén
mit nude cach A mét khoang d, = 7.79 em va cach B mét
khoang d, = 5,09 cm.

b) So sanh pha cua dao dong téong hop tai M va dao
dong tai 2 ngudn A va B.

3~ Tim s6 gon séng 161 va vi tri cua ching trén doan
AB.

DE 7

1. Con lac 16 xo dao déng diéu hoa theo phudng nam
ngang theo quy luat x(t) = A sin{wt +@).

a) Viét cac biéu thice thé ning tic thoi W, va déng nang
tie thai W, cia con lac.

b) Chiing minh cd ning ctua con lic bao toan trong qua
trinh dao dong.

2- Mbt con lic 16 xo gom qua cdu nho cé khéi lugng
m = 0,1 kg gin vao ddu mot 16 xo ¢6 khéi ludgng khong dang
ké, dau kia cé dinh. Con lic dao dong theo phudng nim
ngang theo quy luat:

x (t) = A sin (20t + -g) (cm)

S

a) Tinh chu ki T cua con lic, d6 eling k cua 16 xo.

by O vi tri ing véi x bing bao nhiéu thi con lic ¢é thé
nang bang ba lan déng niang ?

DE 8
Mot con lac don dao dong diéu hoa véi chu ky T = 4 s va
bién d6 S, = 6 em.

a) Viét phuong trinh dao déng. Chon goc thoi gian la
lace con lac qua vi tri caAn bing theo chiéu dudng.
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b) Tinh thoi gian dé con lac di tir :
- Vi tri cAn bang dén vi tri s = 3 em.

~Vitris=3cmdénvitri S, =6 cm. Cé nhan xét gi vé
két qua tim dudec.

PE9
Hai 16 x0 ¢6 d6 dai tu nhién va d6 cing -
tuong dng la:
L,=20cm, K, =156N/m vaL,, K,=20N/m. ”
1
Mot vat m c6 khoi lugng 200 g, c6 bé day 4
cm, duge noi vao dau 2 16 xo, hai dau 1o xo con
lai dugc noi vao hai diém c¢d dinh Ava Beg ™
chiéu dai AB = 52 cm.
K

Cho gia toc trong truong g = 10 m/s’.

1- Dat AB thing ding nhu hinh vé. Khi m ~ B
ndm cin biing thi d6 dai hai 160 xo béng nhau.

Tim chiéu dai tu nhién cua 1o xo thit hai L.

2- Cho m dao déng theo phuong thing dung. Chiing
minh riang m dao déng diéu hoa. Tinh chu ky T ?

3- Pua m dén vi tri ma 10 xo thi nhat khong bién dang,
rdl cung cap cho m van téc ban dau v, = 30,55cm/s theo
phudng thang ding hudéng 1én trén. Chon lic d6 1a géce thai
gian va vi tri can bang 1a goc truc Ox hudéng thang xudng
dudi. Viét phuong trinh dao ddng cua m.

PE 10

Treo mot con ldc don vao mot tdm gd thing ding. Day
treo mém cé chiéu dai 1a 1 = 1m. Doc theo dudng thing

diing, cach diém treo con lac mot doan % ngusi ta dong

170



mot chiée dinh, Khi dao déng, con lac sé vudng vao dinh.
1- Tinh chu ki cua con lic.
2- Chu ky cua con lac 1a bao nhiéu. néu con lac va tam

g chuyén dong theo phuong thing ding 1én phia trén véi

¥

gia toe a = %

3~ Dem con lac va tam gb lén Mat Trang. Chu ky dao
dong cua né la bao nhiéu ? Biét rang khéi lugng Trai Dat
gap 81 lan khéi luong Mat Trang. Ban kinh Trai DAt bang
3,7 lan ban kinh Mat Trang. (Cho g = 10 m/s’)

PE 11

Mot dia phang tron c6 ban kinh R = 10 cm, nim ngang
va quay déu quanh truc thang ding di qua tam cua dia.

1- Néu moi giay dia quay duge 1,5 vong thi van toc dai
cua mot diém ¢ mép dia la bao nhiéu ?

2- Trén mat dia c¢6 dat mot vat kich thude nho, hé so
ma sat gitta vat va dia la p= 0.1. Hoi vé1 nhiing gia tri nao
cua van toc goc o cua dia thi vat dat trén dia da o vi tri
nao cang khdong bi truct ra phia ngoai dia. Cho gia toc
trong trudng g = 10 m/s’.

3- Treo mot con lic don
vao dau thanh AB cdm thang
ditng trén mit dia, dau B cim
vao dia tai diém cach tam
quay R/2. Cho AB =2 R.

a) Ching minh rdng khi T
dia quay déu thi phudng day 0 8
treo hgp véi phuong thing
diing moét goca nam trong mét
phang chita AB va truc quay. (P

[rp——
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b) Tim van toc géc w cua dia quay dé o= 30", biét chiéu
daiconlicl=R

DE 12
Cho hé ¢o hoc cd hoc nhu hinh vé,
k = 100N/m: m, = 400 g ; m, < m,. Kéo x 4

m, xubng va git né bing mot lue 5 N réi
tha nhe tai thoi diém t = 0. Vay m, ding
yén khi m, dao ddng.

1- Ching minh m, dao déng diéu hoa.
Viét phuong trinh dao dong. Lay truc
Ox nhu hinh v&, O la vi tri cdn bang, g = ma% @ 0

10m/s*, o’ = 10. i

2- Cho m, = 200 g. Viét biéu thuc luc A
cang cua doan day a.

3- Xac dinh khéi lugng t6i da cua m, dé nd con ding
yén.

DE 13
Mét vat dude ném 1én vdi van tée ban dau v, = 21 m/s
¢c6 phuong hop vdi phudng nam ngang goéc o= 60", cho
g=98m/s.
1- Viét phudng trinh quy dao cua vat.
2- Tinh d6-cao cuc dai theo phudng thang ding va

quang dudng cuc dai theo phuong nim ngang ma vat dat
dudge.

3- Khi vat 6 d6 cao h = 15m thi van téc cua vat bing bao
nhiéu va phuong van téc hdp vdi phuong nim ngang mét goc
bang bao nhiéu ? (Bé qua moi sitc can cua mai trudng )
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DE 14

1- Mot mai nhon S cham vao mat nude. Khi S dao dong
vdl tan s0 50 Hz. né tao ra trén miat nude mot séng cd bién
do 5 mm. Khoang cach gitta 9 gan 161 lién tiép 1a 6.4 m.

a) Tinh van tdc truyén séng.

b) Viét phuong trinh dao dong tai diém M nam trén mat
nudc cach ngudon S mét khoang 5.2 em. Coi bién d6 séng
khong dai.

2- Néu chiéu sang mat nudc bang dén nhap nhay phat
ra 13,5 chdp sang trong 1 gidy thi ta c6 quan sat thay song
lan truyén khong ? Giai thich.

3~ Xét hai mai nhon S,, S, cich nhau mdt khoang
a = 10 em cham vao mat nude va cung dao dong. Phuong
trinh dao dong ¢ hai nguén S,, S, la :

U.,= U, =U,smmot,

vl U, =5 mm, o = 100nrad/s, vin téc truyén song la
40cm/s .

a) Tim phuong trinh dao dong tai diém N trén mat nude
cach S, S, lanlugt lad, = Tem. d, = 9 cm.

b) Tim s& cac gon 16i trén doan S,S,,.

PE 15

Mot vat nho khéi lugng m
trugt khong ma sat véi van toc m
ban diu bdng khéng tu mot
vat hinh ban cdu ¢6 ban kinh
R = 9 m dit trén'mat dat phéng
nam ngang nhu hinh vé,

Cho g = 9.8 m/y’, bo qua
suc can cua khong khi.
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1- Tai do cao nao so vél mat dat, thi vat sé roi tach ra
khoi mat ban cau ?

2- Viet phuong trinh quy dao cua vat khi dé.

3- Tim khoang cach tu diém vat rdi trén mat dat dén
tam O va d6 16n van tée cua vat tai diém roi doé.

PE 16

Hai Am thoa giéong nhau dude coi nhu hai nguén phat
song am két hop S, va S,. cach nhau mét khoang S,S, = 2
m, cung phat Am co ban c6 tan s6 f = 420 Hz. Hal nguon S,
va S..c6 cung bién d6 dao dong a. cung pha ban dau, van toc
truyén aAm trong khong khila v = 336 m/s.

a) Chitng minh rang trén doan thang S,S, ¢6 nhing
diém tai d6 nhan duge Am thanh véi bién d8 cuc dai.

b) Hay xac dinh vi tri cac diém d6 trén doan thang
S,S,. Coi bién d9 séng am tai mot diém bat ky trén phuong
truyén séng déu bing bién d6 a cua ngudn.

DE 17

Mot vat khéi lugng m = 1kg duge gan véi hai 16 xo ¢6 dd
cing k,, k, nhu hinh vé. Hai 1o xo ¢6 cung chiéu dai tu
nhién |, = 94 ecm va k, = 3 k,. Khoang cach MN = 188 c¢m.
Kéo vat theo phuong MN téi vi tri cach M mot doan bing
90 em roi buéng nhe cho vat dao dong diéu hoa. Sau thoi

' I 2o . -

glan t = £os (s) ké tu lic budng K, m

K
. 7 00000000/77:0000000000 A N
. . . i 1 2™
ra vat di dude quang dudng M A AN N

dai1 6 cm.,

Tinh k, va k.. Bo qua moi ma sat, khoi lugng céac 16 xo va
kich thude cua vat. Cho dd cling cua hé 16 xo la k =k, + k..



PE 18

Cho mot hé dao dong nhu
hinh vé. Lo xo cé khoi lugng M Vo
khong dang ké, d6 cung k. %WM iy
Vat M = 400 g c¢6 thé truogt
khong ma sat trén mat phang
nam ngang. Hé dang ¢ trang thai can bang, ding mét vat
m, = 100 g bin vao M theo phuong nim ngang véi van toc
v, = 1 m/s. Va cham la hoan toan dan héi. Sau khi va cham,

vat M dao dong diéu hoa, chiéu dai cuc dai va cuc tiéu cua
10 xo lan luot 1a 28 cm va 20 cm.

1- Tim chu ky dao dong cua vat M va do cung k cua lo
XO0.

2- Pat m6t vat m = 100 g 1én trén vat M. hé gom 2 vat
m + M dang ding yén. van diing vat m, ban vao vdi cung
van téce v,. Va cham la hoan toan dan hoi. Sau khi va cham,
ta thay ca 2 vat cung dao dong diéu hoa.

Viét phuong trinh dao déng ctia hé (m + M). Chon géc
cua hé toa 46 d vi tri cAn bang va goc thoi gian la lic bt
dau va cham.

3— Cho biét hé s6 ma sat gitta m va M la 0,4,

Hoi van téce v, cua vat m, phai nhd hon mét gia tri bang
bao nhiéu dé vat m van ding yén (khong bi trugt ) trén vat
M trong khi hé dao dong. {ho g = 10m/s’.

PE 19
Mot vat m = 10 kg treo vao trAn budng thang may cé
khoi lugng M = 200 kg, vat cach san 2 m. Mot luc F khéng
d61 kéo budng thang may chuyén déng lén.
a) Tinh luc kéo F va luc cidng cua day treo vat. Biét gia
téc cua budng 1a 1 m/s*.
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b) Trong lic budng thang chuvén déng lén, day treo vat
bi dat. Tinh gia tdc ngay sau dé cua buong thang.

¢) Tinh thol gian dé vat rdi xudéng san budng thang ?
Cho g = 10 m/s.

DE 20
Mot séng cd hoc duge truyén tir O theo phudng y vdéi
van téc v = 40cm/s. Nang lugng séng cd bao toan khi

T : - . - s P . T
truyén di. Dao dong tai diém O c6 dang x =4 sin —t (em).

a) Xac dinh chu ki T va bude séng .

b) Viét phuong trinh dao dong tai diém M trén phuong
truyén séng cach O mot doan bang d.

Hay xac dinh d dé dao déng tai diém M cung pha dao
déng tai diém O ?

c) Biét li d6 cua dao dong tai M & thoi diem t 1a 3 em.
Hay xac dinh li d6 ciia diém d6 sau 6s ?

Pk 21

1- Con léc 16 xo dudc treo tai mot diém c¢é dinh va dao
dong diéu hoa theo phuong thing ding. Cho k = 100 N/m ,

m = 100g. Tha vat cho dao dong tu vi tri 10 xo chua bién
dang véivan tdcban dau biang khéng. Chon gdc toa dd 6 vi
tri caAn bing gbc thoi gian hic dong nang bang thé nang va
vat dang c6 van toc duong, 11 46 dudng.

Viét phuong trinh dao dong [dang x = Asin(wt +¢)]

2— Con ldc ddn c6 1 = Im, m = 100g, dao dong véi bién

d@A=1cm,mmimnd&up=g(myg=f=10)

% . a? " 9 F "t ~ - =+ -~
a) Tim biéu thic cua van toc, thé ning cua dao dong.
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b) Vé db thi thé nang (truc tung biéu dién thé ning,
truc hoanh biéu dién thoi gian ).

DE 22

Sudn mot cai déi 6 the coi
A mdt mat phang nghiéng
mot goc 0= 30" so vdi phudng
ngang. O ¢ chan ddi, A la diém
trén suon déi cdch O mét
khoang 1 = 30m (nhu hinh vé). o
Mét sting ¢o1 ban mét qua dan
véi van tée ban dau V,. Hay tinh V, trong hai truong hgp:

1- Stng c¢di dat & A, nong sing ndm ngang, dan roi
tring diem O.

2— Sung dat 6 O, ndng sing chéch mot géc 60° so vdi
phudng ngang. Dan roi tring diém A (14y g = 9,8 m/s?)

DE 23

Mot 16 xo ¢6 d6 dai tu nhién 1,, khéi ludng bo qua. Méot
didu etia 160 xo duge treo vao mot diém O c¢d dinh, ddu kia
treo mét vat ¢é khdi lugng m = 100 g. Cho vat dao dong
thing ding thi thiy chiéu dai 16 xo bién thién tir 1, = 20 cm
dén 1, = 22 cm va cit 2 gidy c6 10 dao dong.

~1- Tinh d0 clng k va chiéu dai I, cua 10 xo (18y g = 10m/s?,
:rg =10 ) _

2- Chon gbc toa d6 tai vi tri can bing, chiéu dudng
hudng xuéng dudi, goc thoi gian la thoi diém vat d vi trf cao
nhat.

Hay viét phuong trinh dao dong cua véat, ching to van
tdc cia vat tai vi tri cAn bidng khéng phu thugc vao viéce
chon géc toa d6 va thoi gian.
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3_ Néu diém treo O chuyén dong thing ding lén trén
véi gia toc a = 5m/s’, hay tinh ra Niuton khoang bién thién

cua luc tac dung cua 16 xo 1én diém treo O. Chu ki, bién d9,
chiéu dai cyc dai, cuc tiéu cha 10 xo thay ddi thé nao ?

DE 24
Nhu hinh vé, cho m,1 = 3 kg.

1- Hdi m, bing bao nhiéu dé hé ¢ trang thai can bang.
Bd qua cac ma sat va khoi lugng cua rong roc.

9- Khi lyc dang ¢ trang thai —
can bing, néu dit thém mot gia ] @
trong Am= 0,5 kg, hay tinh d¢ 1én 0

va chidu cta gia téc a, cua vat m,
trong 2 trudng hgp:
a) Am dat vao m,.
b) Am dat vao m,. Q2 @m,
Cho biét g = 10m/s’. i,

pE 25

Mot con lac 16 xo co khéi lugng cua vat m = 1 kg, dao
dong diéu hoa co phuong trinh la x = Acos(wt +¢) va co cd

nang E = 0,125 J. Tai thai diém ban dau, vat co van toc
- 0,25m/s va gia toc a = - 6,25. J3 m/s’.

a) Tinh A, ¢,® va do cing k cua 1o xo.

b) Tim ddng ning va thé nang cua con léc d thoi diém
t =17.25T véi T la chu ki dao ddng cua con léc.
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PE 26

Mét qua cdu C ¢6 kich thude khong dang ké, khéi luong
m = 250g duge mic vao mét dau 1o so L, ¢é6 khdi lugng khéng
dang ké, @6 ciung k, = 25 N/m sao cho né c6 thé trugt doc
theo mét thanh kim loai manh nidm ngang. Pau kia cua 1o
xo dude git ¢d dinh & diém A (hinh 1). Coi ma sat va lue can
cua khong khi 1a khong dang ké.

a) Kéo qua cau ra khoi vi tri cAn bang va tha cho né dao
déng khong ¢6 van tée ban dau. Ching minh rang qua ciu
dao déng diéu hoa; xac dinh chu ky cua dao déng nay.

b) N&i qua cau trén vdi mét dau 10 xo L, ¢6 khéi lugng
khong dang ké, c6 @ cing k, =75 N/m. Pau con lai ctia 16 xo
L, dudc gidt ¢8 dinh & diém B sao cho tong d6 gidn ctia ca 2 16

xo L, va L, bang d = 4 cm (hinh L m
2). Kéo qua cAu vé phia diém B %&&Qﬂﬂﬂﬁﬂﬁﬁo
té1 vi tri ma 16 xo L, c6 do dai A C
tu nhién caa né roi tha cho qua Hinh 1

cau dao dong. Ching minh
rang co hé dao dong diéu hoa
vaa thiét lap phuong trinh dao
déng cua qua cau. Chon thoi
diém ban dau 1a diém co hé bit Hinh 2

dau dao dong.

DE 27

Mot 16 xo c¢6 khéi lugng khong dang ké, c6 do clng
k = 100 N/m, mdt dau gin vao mét diém A ctia mot vat cd
dinh, dau con lai gan vao mot vat nho c¢6 khéi lugng m = 1
kg. Vat m c6 thé dao dong trén truc x ndm ngang hudéng tir A
dén m. Diém gin A chiu dudc luc nén tuy ¥, nhung chi chiu
duge lue kéo cé d6 16n t6i da 1a F, = 2N. Nén 16 xo bang mat
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luc ¢6 d6 16n F = 1 N khong doi dat vao m. Bo qua céac luc ma
sat.

a) Tinh d9 bién dang cta 16 xo lic m & vi tri cAn bang.

b) Tai thoi diém t = 0 nging dot ngodt tac dung luc F.
Viét phuong trinh 1i 46 dao dong ciia m tai thdi diém bat ky,
gia thiét 16 xo khong bi tudt khoi A. :

¢) Viét biéu thite luc ma 16 xo tac dung vao vat c6 dinh d
dau A.

d) Vat m J vi tri nao thi luc d6 1a luc kéo cuc dai.
e) F bing bao nhiéu thi 16 xo chua bi tudt khoi A.

DE 28

Mot 16 xo (khéi lugng khong dang ké), c6 do cing
100N/m, dAu trén gén c¢d dinh, dau dudi treo mot vat cé khaoi
lugng 400 g. Kéo vat xudng dudi vi tri can bing theo phuodng

thdng ding mdt doan v2cm va truyén cho né van téc
10+/5 cm/s. B qua ma sat.
1- Ching minh vat dao ddng diéu hoa.

2- Viét phuong trinh dao déng cua vat vdi diéu kién
chon goc toa d6 d vi tri can bing, truc Ox hudng xuéng, thai
diém ban ddu (t = 0) vat ¢ vi tri x = +lcm va chuyén ddng
theo chiéu dudng Ox. Lay n° = 10.

3- Treo thém vat cé khéi lugng m, chu ky dao dong cua
2 vat 14 0,5 s. Tim chu ky dao dong khi chi treo m,.

pPE 29

Cho hé cd hoc nhu hinh vé&: k = 100 N/m, m = 400 g;
m, > m,. Kéo m, xudng va giit né bang mot luc 5N rdi tha
nhe tai thoi diém t = 0. Vat m, ding yén khi m, dao ddng.
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1- Chitng to m, dao déng diéu hoa

va viet phuong trinh dao dong. Lay truc 1
Ox nhu hinh vé. O la vi tri can bang,
g = 10m/s°, n°= 10,

2- Cho m, = 200g. Viét biéu thue luc i
cang cua doan day a. K

3—- Xac dinh khoi lugng to1 da cia m, @ |
dé no con ding vén. Mz .0

m
10
PE 30

Cho mét 16 xo cau tao dong déu, khoi lugng khéng dang
ké, ¢c6 chiéu dai tu nhién 1, = 45 em, hé s6 dan hdi k = 200
N/m. CAt 10 xo da cho thanh hai 16 xo L, va L, ¢é chiéu dai va
hé s6 dan hoi tudng ing la l,, k,va L, k,véi L, = 21,
k

1- Ching minh rang — :%i Tinh k,, k..

]{-_' 1

2- Bé tri hé co hoc nhu hinh vé. Bd qua moi sitc can, hé
sé dao dong theo phuong thang ding, cac diém A, B cta 2 16
xo duge gan ¢d dinh, cac day ndi khong co gian, A
khai lugng caa rong roc v cac diy ndi bo qua.
Kéo vat m xudng dudi theo phuong thang ding
khoi vi tri can bang vdi li @6 nho x = a = 2em réi
tha vat khong van tdc ban dau.

— Chitng minh vat m dao dong diéu hoa.

— Viét phuong trinh dao déng, biét chu ky
dao dong cua vat chon T = 1s. Chon goc thoi
gian la lic bat dAu tha vat, chiéu duong
chuyén déng hudng xudng duéi. 8

N\

3- Tinh luc tac dung cuc dai ciia hé 1én diém A va luc
tac dung cyc tiéu cua hé lén diém B. Lay g = 10m/s?, n* = 10.
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LOI GIAI DE 1

a) Ddi véi vién da dude phéng ra Ty L
dA: 0O A '-_ﬂ_;
x=]1-v,t=58-2t (1)
1 B
y=-Ba gy (@)
2 H

=

Khit t tit (1) va (2) ta ¢6 phudng
trinh quy dao:

y=-125x"+145x-42,05 (3) 1} $ 1
(x va y do bang m).

Ddi voi vién da phéng ra ¢ B thi trong khoang thai gian
0<t<0,2staco:

x=0;y=-2,6m;

—

va trong thdi gian t 2 0,2s, ta ¢6 phuong trinh chuyén dong:
x=v, (t—-0,2)
y=-26-5(-02)7°
Ti d6 tim dude phudng trinh quy dao:

Y=“2!6_ ir:xz
v

b) Tai diém hai vién da cﬁam nhau ta cé:
58-2t=v,(t-0,2)
52 = 2,6 5 (t - 0,2)

Tu (7) va (8) tim duge:
t = 1,4s; va v, =2,6m/s

Vi trf diém cham nhau, cach tudng II la:
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v, (t-0,2)=2,6x1,2=3(m),
Cach A: y =-5t2 =-5(1,4)* = - 9,8 (m),
do d6 cach mat dat;
H-9,8=0,2 (m).

LOI GIAI DE 2

a) O trang thai can bing:
mg — kAl =0 (1)
= Al =mg/k = 10 (cm).
O vi tri ing v6i d9 dai x hgp Iyc tac dung lén vat la:
F=mg-k(Al +x) =mg - kAl - kx =-kx (2)
Tu (2) suy ra: vat dao ddong diéu hoa véi tin sé goco la

B Bt

Né&u chon chidu dudng hudng xudng dudi thi:
X,=-(30+ 10 - 38) = -2 (cm) = -0,02 m;
o=20cm/s =0,2m/s,

2

Céng thic tinh bién do: A= [x*+ %

-

Thay ss: A= J;azi ?j -=242.107%m

=22 ¢m = 2,83 cm
Phuong trinh dao ddng cua vat:

x = Asin(ot + @)
v = Awcos(wt + @)

(1)
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Vay khi:
t=0:x=x%x,=Asing

. Xu
= singp = — =
A

2
oo 2
T
= ~— " hoa¢ =3
¢ " :

v=v,=Awcos

=  COSQ =—~ = e
Aw 24210 2
e
= = — hodc - —
? 4

Dé théa min ca (2) va (3) thi ¢ = _E

Vay: x = 24/2 sin (10 t - E}(cm)

(2)

(4)

Ghi chi: Néu chon chiéu duong hudng 1én trén, phuong
trinh dao d6ng cua vat sé la:

x =22 sin (10 t + %‘E)(cm)

b) Vi xe chuyén dong thiang déu nén con lic khéng chiu
tac dung thém luc nao, vd né van dao déng theo phuong
thdng ding (chit khong theo phudng vudng goc véi san xe)
theo phudng trinh (4).

L.OI GIAI DE 3

1- a) Tim céng thic ¢inh v

Theo dinh luit bao toan cd nféing trong trong trudng: do



tang dong niang bang do6 giam
thé ning cua vat. Khi vat
chuyén déng tu diém bién A
dén diem M, ta co:
mv” Ve
- = mgh \\

) g

— e

vt h =HK=1cosa -1 cosa,,.

Suy ra:

V= \/Zgi(casu —-cosa, )

Cong thuc tinh luc cang T
Xét tai diém M bat ki vdi goc léch o; vat chuyén dong
trén cung tron ban kinh R = 1; ta cé:

3

mv-

T - P cosa =

(Iuec hudng tdm) thay v tu cong thic trén:
T - mg cosa = 2mg (cosa - cosat,,).
Suy ra: T = mg (3 cosa — 2 cosa,,).
b) Tinh ;.08 T,

Van téc 16n nhit cta qua cau khi né qua vi tri can bang
(a = 0):

i

Vi = \/Zgl(l—cnsa ) = J2.9186.1(1—c0530") = 1,62 ;11/5

1

Luc cang nho nhat cua diy treo khi n6 d vi tri bién, « =
s

2- Xac dinh gia téc a
- Khi thang may ding yén thi chu ki dao déng cua con

l4¢ don la: T=2n£.

~ Khi thang may di lén nhanh din déu véi gia tdc a thi
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chu ki dao ddng cuia con lic don la:

T’=2n£ viig =g+a

Vi T=097T
= E:ngz ’----g--zﬂ.g'?
T g g+a
Ta c6: a= g(l—{},?;'} = 0,62 (m/s*).
0,97°

LOI GIAI DE 4

Chon hé truc toa dé nhu
hinh vé, goc tai A, vat déng
théi tham gia hai chuyén
dong:

= Theo phuong ngang: vat
chuyén dong déu

x=vt (1)

— Theo phuong thing ding:
vat chuyén ddng nhanh dan

déu. Né&u chon Oy hudng
xudng dudi thi:
E o
= — gt? 2
y=g 8t . (2)

T (1), (2) suy ra
y = -év—j
Mzit khac  y =1sina, x =1 cosa
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i 2v:sina _ 2.(10)°.0,5 490

= . = :
gcos’ o 10.3/4 3

(m)

Vay didnveol (B) cich A gt khokny 339 (m).

LOI GIAI PE 5

a) Phuong trinh séng tit A va B dén M 1a
Upym = 55in(10nt—2n.%—?’—1)
=5sin(10nt-3,6n) (cm)

Upgy = 0 sin(10nt - 21:.%%’1—) =b5sin(]0nt-4,17n) (cm)

(theo dé bai thi AM=72cm: BM=8,2cm va i =% =—2§0- =4 c¢m).

Phuong trinh dao déng tong hop tai M:
Up = Uam + Upw

=bH[smn (10nt~-3,6n)+sin(l0nt -4,1n)]

= uy=>5+v2 sin(10nt - 3,857) (cm).
Ta nhan xét rdng diém M dao déng diéu hoa véi cung
tAn s& véi hai nguén A va B nhung c6 bién dé 16n g&p /2 14n.

b) Diém N ¢6:
AN - BN _ d, -d,
A A
=-25
hay: d,-d,=-2,5X

1
:*3'?"“}-... :
( 2)
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Vi hiéu duong di thoa man diéu kién bang ban nguyén
lan budc séng nén tai N ta ¢6 cuc tiéu giao thoa: N ndm trén
mdt duong ding yén (vé bang nét dit trén hinh vé). Theo
trén thi k = =3 nén N nim trén duong ding vén tha 3 ké tu
trung truc cua AB. Hdn nita vi d, < d, nén dudng nay nam ve
phia A so véi trung truc cua AB.

LOI GIAI DE 6

1. Cac gon séng hypebol ma A va B la hai tiéu diém. Mbi
diém M trén mat nude déu nhan dude cung mot lie hai dao
dong ti A va B truyén téi. Tuy theo hiéu 8 = MB - MA ma
hai dao dong d6 c¢6 thé dong pha véi nhau thi M dao déng
manh nhat ho4c ngude pha nhau thi M dao dong yéu nhat.
Cac diém dao dong manh nhat nam trén cac gon l6i hinh
hypebol; cac diém dao déng yéu nhat nim trén cac gon lom.
Cac gon 181 hodc gon 16m khéng cit nhau.

2. a) Chu ki dao ddng:

A

1 1

T - == = = I 0,0[25 5
£~ 80 o

=125 m§. 07T

Budc séng: 8
v 32

?'u = o E e— = 014 {ﬂl"l'!. d?
f 80 ) B

Gia st A va B dao dong v8i cung phuong trinh (cing
pha) '

X, =asinot=a sin 2nft

= 0,5 sin 160nt (cm) (1)
A truyén téi M dao dong:
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X, = a sin (ot - ¢,) = a sln an[tm—d—‘)
"'\_F'

= 0,5 sin IlGOn(t—r—rﬁ) (cm)
32

= 0,5 sin (160nt — 38,95n) (cm)
B truyén té1 M dao dong:

X, = a sin (wt - ¢,) = a sin 2nf(t—$}
v

= 0,5 sin 16011(1:— Eﬁ?_] (cm)
32

= 0,5 sin (160nt — 25,45n) (cm)
Dao dong tong hgp tai M c6 dang:
X = X, + X, = A sin (2nft - @)

Phai xdc dinh A va ¢

(2)

(3)

(4)

*A=a+a; +2a,a,cos (¢, - 9,) =2a*[1 + cos (9, - ¢,)]

hay A=a J2{1 + cos(p, — ¢, )]
¢, - ¢, = 38,951 - 25,451 = 13,bn
=12n + o8

cos (9, — 9,) =.CBS%E =0

Vay A=2av2=0,5v2 (cm)

a, sing, +a,s8ing, _ sing, +sing,

tgep = =

a,cos@, +a,c08¢p, COSQ, +COSpP,

(5)

(6)
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251n¢1+¢2 CUS(PI;{DE o, +
= % < = tg!_zfﬂ_ (7
2cos N> P2 0g P = P2
2 2
1
Suy ra: Pp= E(‘-pl + @) (8)
Thay s6: ¢ = g (38,95 + 25,45) = 32,2n
Vay: x = 0,52 sin (1601t — 0,21) (cm) (9)

b) T (1) pha cua dao déng cua A va B la ¢, = 160nt
Tit (9), pha cua dao dong tong hop x tai M la:
¢ = 160nt - 0,2n

Hiéu pha: Aé =¢, - ¢ =0,2n.

. P o~
LOI GIAI DE 7
1- a) Theo dé bai: x = A sin (ot + ), suy ra van téc dao
déng:
v=X = Aw cos (ot + ¢)

Biéu thitc ctia thé ning:
W, = l1«:1»:E = lkﬁf sin® (ot + @) (1)
2 2
Biéu thitc ctia dong nang:

W, = m; = % mo°A? cos® (ot + @)

Trong dao dong diéu hoa ctia con lic 16 xo, ta co
s B

® = —
m
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= k=0o'm
Suyra W, :% kA? cos? (ot + ¢) )
b) Cd nang cta con lic trong qua trinh dao déng:
W = Wd S W.

= % kA® cos® (ot + @) + % kA® sin* (wt + ¢)

- 1 kA
2

Vi k, A 12 hing s8, nén W 1a hing s&, tdc 1 ¢cd ning cua
con lac bao toan trong qua trinh dao dong.

2— a) Theo dé bai w = 20 (rad/s), suy ra
2n _ 2rn

T,
LY

k =w'm=20°.0,1 =40 (N/m)

=0,1n = 0,314 (s)

b) Theo dé bai W, = 3 W, , mat khac

W = l kAE:WL""Wd: f"w;: il k}{ﬁ
2 3 3 2
3 3 :
e X = iJ‘:{A: iJZ :igﬁ:tg’q_ﬁ(em)'

LOI GIAI DE 8

a) Phudng trinh dao déng ctia con lic don ¢6 dang:
s =8, sin (ot + @)

vii s,=6cm, = ?TE: % rad/s.

Theo dé bai, ltict=0this=0, vav=5 = ws, cos ¢ > 0.
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Suy ra sing=0,cosp>0
= ¢=0
Phuodng trinh dao déng:

s =6 sin [;t} (cm).

b)- Khi s =3 cm:

B
s=3=6sin—t
2

T
' Et-6+k.2n
va 1Et=§—T£4rukZ:rr
2 6
1
< t=— +4k (s)
3
i P el
3
viik=0,1, 2.

1
Suy ra t, = 3 =

— Khi s = g, = 6¢cm; tuong tu ta cé:
T

tg:- Z : 1s.

Thoi gian phai tim la:
2

tH = t’ﬂ - t’i = 3_ = 0,67 (S).

Nhén xét: Tuy quang duong dai bing nhau (3 cm) nhung
thoi gian khéng bing nhau (t,# t, vi chuyén dong c6 van téc
thay d8i theo thoi gian.
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LGOI GIAI PE 9

1- Gia su khi m nidm cdn bing d§ gidn cta hai 16 xo
tuong ung 1a Al, va Al,, 4p dung diéu kién cén bing cho vat
m ta co:

k,Al, = k,Al, + mg (1)

Xét 15 xo k,, theo dé bai ta cé:

Al = AB -4

= L{}l = 4‘ (Cm).

Lo xo 1 gidn 4 cm. Thay vao (1) ta dudc:
k,Al, - mg
k

(10 xo0 2 bi nén mot doan 7cm).

312 = = _7 {Cm)

4

T d6 tim dude chiéu dai tu nhién ctia 16 xo thit hai:
AB -4

log= + 7=31 (cm).

2— Chon vi tri cAn bang cta m lam goc toa d6, truc Ox
hudng xubng dudi. Xét vat 6 1i 86 x, hgp luc tac dung lén vat
la:

F, = -k, (Al, + x) + mg + k, (Al, - x)

Chu y dén (1), ta c6:

F=-(k,+k)x
Ap dung dinh luat II Niutgn:
| ma = F
= mx"=-(k, +kyx
=5 = - MKr—m“x.
m
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Véi

7 = 57 (rad/s).
Im

Phuong trinh trén cho thay vat m dao déng diéu hoa vdi

tAn s6 goéc o = 57 rad/s, va vdi chu ki:

T = 2n = 0,475 (s) = 0,48 s.

®
3- Phuong trinh dao dong cua vat c6 dang
X = A sin (ot + @),
tu doé v = 0A cos (ot + @)
Theo dé bai, lic t = 0 ta c6:

X =X, = A sing = -4 (cm) (1)
v = v, = oA cos¢p = -30,55 (cm/s) (2)
T (1) va (2) ta co:
; -4 - 30,55
-_—— = 0’ = . <0 3
sing T cosQ -1 (3)
4w
tge = =1,732 =
= B®= 3055 ¥3
i 2n
= — hod = -—
= 9 3 oac @ 3
Dé phu hgp dau ctia cose va sing & (3), ta phai 14y
__ 2=
L
Tu d6: O .. ~ 4,6 (cm).

sing sin[-— -Z—K]
3

Phuong trinh dao dong cia vat m 1&

X = 4,6 sin (BJ— 3 ) (cm).
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LOI GIAI PE 10

I1-Tinhchu ki T

Goi1 T, la chu ki dao dong
khi con ldc chua vuéng dinh,
ta co

l]=]. 2
=5 Dy 20 l=2ﬂ1’i
g 10
~ 2 (s)

Go1 T, 1a chu ki dao dong
khi con lac vuéng dinh:

=1
= T,=2n —z———zn -£—~ ﬁ(s)
: 2 20 '

Vi con ldc chi vudng dinh nita chu ki nén ta cé:

T - T +T, _ 2+2 ~ 1,7 (s)
2 2
T=1,7 (8).

2 Gid treo con ldc chuyén déng vdia = &

Con lac dao déng trong hé quy chiéu khéng quan tinh.
B -1 L]
Do d6, ngoai trong luc P con l&c con chiu tac dung cua luc

quan tinh P, = -m4, lyc nay nguge chiéu & tic la cing

chiéu P. Lic nay con lic dao d6ng dudi tac dung cua trong
Iuc hiéu dung P';
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P'=P+Fq=mg+ma:m[g+§J
e

= P =1,5mg.
P’ gay ra gia téc trong trudng hiéu dung g':

, P' 15mg
g T i’ EE ——
m m
= g=15g

Goi T la chu ki dao ddng ctia con lic trong hé quy chiéu
khéng quan tinh, ta cé

fk j?zJE*:Vli =115
g ¥ Y
T=2n\/: B
g

T L7
— T: _ - ’ - *4
1,6 1,225 )
T=1,4s.

3-Dua con ldac lén mdt trdng

Brn-\

Ry

Pp=Fup =>mgp= G

M
Pr=For = mgy=G—=
R3

"y

gp  Mp [RT ]’ =81MT( Ry ]""

~  gr Mg | Ry M, |37R,
=_§_17;=5.9,
37"

= EBp=9.9¢g
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Goi T 1a chu ki dao déng ciia con ldc trén mit trang, ta
co

i 3\
T"zsz;
r§ T {n 5%6: _ s
1 By
1 =2n /——
Bn /

= T'=59.T=243.1,7=4,13
T=4,13 (s)

LOI GIAI PE 11

1- Tée d6 goc cua dia la
w=2nn = 2.1.1,56 = 3n = 9,425 rad/s.
Téc d6 dai ciia mot diém ¢ mép dia la:
v=0R=3r0,1=03n(m/s)=0,942 m/s
= 94,2 cny/s .
2— Khi dia quay vit chiu tac dung thém lyc quan tinh li

tam f; = ¢6 phuong OM, hudéng ra xa tAm quay O va c¢6 dd

I6n la
f, = mw’r (véi r = OM) (1)
Luc ma sat giﬁa vt va dia la
= uN=pP=pmg 2)
Dé vat khong bi trugt thi
foe 2 £, (3)
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Thay (1) va (2) vao (3):

pmg 2 mo’r

| w < p_g‘

r

Vat dat ¢ bat ki vi tri ndo nén ta cho r gia tri 1dn nhat:
r=R,

Vay: < HE
Ay o R
bat W, = HE _ ,0,1.10 = 3,16 (rad/s)
R V| 01 |

Vay khi dia quay v6i o < 3,16 rad/s thi vat khéng bi
trugt .

3—- a) Vat M (c6 khdi lugng m) chiu tac dung 3 luc sau
day:

* Trong luc P=mg thing

ding, tdc la // truc quay A.

o Y
Vay P nam trong mat phang
Q chia A va M.

* Luc quan tinh i tdm

— .

F,, v6i F; = mo’r, véi r = HM

(HM 1 A). ﬁ:{* c6 phudng la

HM, chiéu hudng ra xa truc quay A. Vay'F, ciing ndm trong
mit phang Q chita A va M.

5
* Luc cang day T c6 phudng 12 MA, chiéu tu M téi A.
Khi vat M ndm can bang thi
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P+ q+¥=0
hay -—'I’=P+_; (1)

- —p
Theo (1) thi T phai ndm trong méat phing chita P va

— ,
F, (tdc la méat phang Q chia truc A va M).

Mat khac T nim trong mat phang thang ding BAM.

Vay hai mat phang Q va BAM ciing song song v8i mét
phuong A (phudng thang ding) va giao nhau theo 1 giao
tuyén AM khong song song vdi A thi Q@ va BAM phai trung
nhau tic 1A AM ndm trong mat phéing chita AB va truc quay
A. D6 1a dpem.

, v g
b) Ta cb F,= m—=mo’
Y

véi r=MH=MK+KH=AMsina+%

- R $in30° + -25 =R

tea = = =

F, mo’r , R
P mg g

1
10
: ;/g = 7.6 (rad/s).

LOI GIAI DE 12

Chuyén dong cta m, va m, c6 thé xét tach riéng nhu
biéu dién trén hinh vé.
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1- Tai vi tri cAn bing, gia su 16 xo gian mot doan Al, khi
d6 461 véi m, ta co

k.Al,=mg (1) Fong Fang
L AL ME_ 0410
k 100
_ -3 _ _
’ =4,10° (m)=4cm = @_D
D61 véi m,, ta cé
T + Pg — Fdh = k.M” -_-]-_cn
Muén m, ding yén, luc cang T > 0, 1o P,

o o P, v
xo phai luén gian. 2

Chon goc toa dé O tai vi tri cAn bang truc x nhu trong
hinh vé cua dé bai. Xét m, dang dao dong & thdoi diém t va cé
1i @ x. Khi d6 16 xo giain mét doan Al, - x. Ap dung dinh luat
2 Niuton, ta c6

k(Al,-x)~m,g=m,a=mXx"
= (kAl,- m,g) - kx = mx"
Do kAl, - m,g =0, do d6 |
m,x” +kx =0 hay x" + w’x = 0 (2)

, Kk

vai 0= —

m!
hay W = -1-{— = }-qg = 5410 = 5n (rad/s)
\Jm] U 0,4

Phudng trinh (2) c6 nghiém la
« x=A sin (ot + @)
vdi A va ¢ 12 hdng s6. Vay m, dao dong diéu hoa.

Dudi tac dung cua luc 5N 16 xo gidn thém mot doan Al
vai:
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F_ 5 e
E—I—U—awﬂ.ﬂa(m)_Scm.

Nhuvay, tal t=0.tacd x,=-Al=-5cm va v, =0.

Suy ra Asing=-5vaAcosp=0

Tu phuong trinh thit 2, suy ra cosg = 0 , hay ¢ = +n/2.
Theo phudng trinh thi nhat thi sing < 0, suy ra ¢ = - /2 va
A =5 c¢m. Vay phuodng trinh dao d6ng la

x=5 Sin{t'mt~g) {(cm)

2— Nhu da néi o trén, déi véi m,
T+P,=F,
= T=F;-mg
Luu ¥ rang Fy, = k(Al, - x) va theo (1)
kAl, = m,g
Ta cb T =k (Al, - x) - m,g = kg (m, - m,) - kx

=10.0,2-100.5. 107" sin(fmt-—%]

=2—5sin[5nt—%} (N) ")

Pé m, dao dong diéu hoa, m, phai didng yén, tiac 1a T 2 0
tai moi thoi diém. Tuy nhién tit (*) dé dang thay riang cé
nhiéu thoi diém T < 0. Nhu vay véi m, = 0,2 kg, m, khong
dao déng diéu hoa.

3- Tu cau (2), ta da c6

T=g(m,-m, - kx
D& m, ditng yén, T 2 0 tai moi thdi diém t hay
g(m,-m,)-kx 20
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kx

g

hay: m, < 0,4 - 0,5 sin (5t - -;-) (kg)
tai moi thai diém t.

Dé dang thédy ring c6 nhiéu thoi diém vé& phai cia bat
d4ng thic trén am, nén khdng c6 gié tri nao cia m, > 0 thoa
man dudc diéu kién d6.

LOI GIAI DE 13

1- Viét phuong trinh quy dao cua vdt.
Chon hé toa d6 xOy, goc O

la vi tri vat bat ddu dude ném '
lén. Chuyén dong cua vat duge o
phén ra 2 thanh phén: A
- Chuyén dong ngang (theo :
Ox) la chuyén déng déu, véi .
van téc ban dauy, 0 En "

Vox = Vo, COS QL
Phuong trinh chuyén dong 1a
X = V.t (1)

~ Chuyén d6ng theo phudng thﬁng ding (Oy) 1a chuyén
dong véi gia toc g va van téc ban dau

Voy = V, SInQ

Phudng trinh chuyén déng la

Y= Vu,'rt - %gti (2)
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Thay t= X vao (2), ta o

Ox

—E,,—:\rz2 + tga X (3)

1
}f:.—.—._ =
2 v, cos o

Dang quy dao cua vat la mét parabol, mit 16m hudng
xudng dudi (hinh vé). Thay s8, ta cé:

y =~ 0,0444 x* + 1,73x (m) (4)

2-Tinh dé cao cuc dai va dé xa cuc dai.

Cé nhiéu cach tinh, 0 day ta st dung phuong phap dao
ham, tai vi tri cuc dai thiy' =0, ta c6

y ==-0,0888x +1,73=0

L _L73
" 0,0888

T d6 suy ra:
- D6 xa cyc dai:
[ =2x,= 39 (m).
- D§ cao cuc dar:
Vr = - 0,0444%2+ 1,73 x, = 16,8 (m),

= 19,5 (m)

3-Tim vén téc cua vdt 0 dé caoy = 15m.

Khi vat ¢ do cao 15m thi x phai thoa man phuong trinh (4)
0,0444 x*- 1,73 x +15=0

Gial phuong trinh bac 2, ta c6:

X, = 12,98 (m)
x,= 26,03 (m).
Thdi diém dat d6 cao 15m la:
e 2= 1298 g 04,

v,cosaa 10,5
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X. 26,03
t,= = — 1 _ =248 (s).
¢ v, CosQ 10,5 ®)

O thoi diém t, vat dang di 1én cham dan, & thoi diém t,
vat di xuéng nhanh dan. Do tinh d81 xing cua quy dao nén
d6 16n van tdc d hai vi tri nhu nhau, phuong chiéu thi khac
nhau, nhung géc nghiéng c6 d6 1dn bang nhau. :

Xét thoi diém t, = 1,24 g, ta co

V, = Vo — Vocos = 10,5 (m/s.)

Vy= Vo — 8L = 6,03 (TTI/S)

v= Vi +v:= {105 +6,03

=12,1 (m/s) (3)
Gé6c nghiéng:
tgo = f"v—: %9:-2- = 0,5743
a = 30°%

LOI GIAI PE 14

1- a) Khoang cach gitta 9 gon 181 lién tiép bing 8 lan
budc séng, do dé

81=6,4 (cm)
- %5-- 0.8 (cm)

Van tdc truyén séng la

v
A —V,T -—-?
= v=fA=50x0,8=40 (cm/s)

204



b) Phuodng trinh dao d6ng tai diém M d trén mat nudc,
cach S moét khoang d = 5,2 em.

Chon goc thoi gian sao cho dao déng d nguon S
pkuong trinh:
u, = U, sinot
U,=5mm=0,5cm;
w=2nf=2n x50 = 100n (rad/s)
= u,= 0,5 sin 100xnt (cm)
Phuong trinh dao dong ¢ M:

uy = Ugsin (mt—?-:—qJ

=05 sin(lﬁ(}mt L 53)

Uy = 0,5 sin (1007t - 137)
= Uy =0,6sn(100rt-n) (cm)
Dao dong ¢ M ngudce pha vdi dao dong o S.

2- Chu ky dao déng ctua cac phan tu trén méit nude la:

1 1
o = e 0,02
f 50 ¥
Khoang thdi gian giita hai chdp sang 1a:
1

T = —=0,074 (s).
13,5

=T # kT vik=1,2,3.. (1)

Mat khac T" < 0,1 s ma anh luu lai trén vong mac cua
méat 0,1 s. T diéu kién (1), sau mdi chdp sang cac phan ti
dao doéng ctia mdi trudng cé cac vi tri khac nhau, vi vay ta
van quan sat thay séng lan truyén dugc

3- u, =u_ =u,sinot=>5sin100xt (mm)
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a) Dao dong tai N do S, truyén dén c6 phudng trinh:
2nd, ]

un, = U, sin{mt -

A
l_i_2ﬂv_21r><40
f ® 100n

= uy, =5sin{100nt— 23;7]

= 55:11{100111: - . ; HJ mm

Dao ddong tai N do S, truyén dén c6 phuong trinh:

uy, = 5sin(100nt = 23;9)]

=5 sin[l(}{]rrt - %] mm

Dao dong tong hgp tai N c6 phuong trinh:

UN= u~1 +uN‘2

2 55111(1001:1, . %"] + ﬁsin(loﬁnt & %}

uy= 10 ccs% sin (100nt) = 0.

uy=0 diém N ludn ludn ding yén

'b) Céc gon 16i ng vdi cos n(dz ;d‘ ) = %]

Hﬂy Idg"'d] :k?\, Vﬂik=0,i1, i2,...

Trong tam giac MS,S,, cé:
Id'i = d]| < st-j
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hay kP <8§,8,

§S, 10

lkl ) A 0,8

=125

Vaykcocacgiatri 0,21,+£2,...,212 (25 g4 tri)
Cé tat ca 25 gon 161 trén doan S,S,

LOI GIAI PE 15

1- Xét vi tri ME vat lie dang trugt trén mit ban cau,
xdc dinh bdi géc AOM =a. Do bo qua ma sat, 4p dung dinh

luat bao toan cd nang ta cé

_n%"': mgR (1- cosa)

- = 2gR (1- cosa) (1)
Ap dung dinh luat Niuton 2 cho vat tai vi tri M va chiéu
phuong trinh vécto 1én phudng OM ta c6 '
- -
P+ N=mi

.
nw2

~N-= 2
=  mgcosa = (2)
T (1) va (2) tim dugce
2
N = mg cnsu-—-m—;—_c mg (3cosa— 2) (3)

Vat bt diu tach khoi mat ban cAu tai vi tri B khi N = 0,
ung véi géc a=a,. T (3) suy ra

3cosa,- a=0
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= cosa,= E (4)

D6 cao tir diém B so v4i mat dat la
2

h =Rcosa , =9. 3 =6 (m)
2— Van tbc caa vat tai B:
v = 2gR(1-cosu,) = —2—%}1

= Vg =1’2LBR~=’?,7 (m/s).

Chon hé truc toa @6 xOy, cé géc tai B, truc Ox ndm
ngang, truc Oy hudng thang ding xudng dudi. Vects van tdc
vg hdp vé truc Ox goc o,

Phuong trinh chuyén dong cua vat sau khi roi khoi mat
ban cau:

X = vyt = vpeosa .t (5)

y = vt + % =vysina,.t+ 12 (6)
Tu (5) va (6), suy ra phudng trinh quy dao cua vat:

y=tga, X+ 2 cis?' m o (7)

Thay sé ta duge:
y=11x+0,2x*
3- Vat roi téi dat tai diém C.,
Tai C, ta co:
Ve =h=6m
= 02x*+1,1x-6=0
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b X 3o (mk
biém roi C cach O:
OC =x,. + Rsina, = 10,1 (m)
Ap dung dinh luat bao toan co nang tim dudc van toc v,
cua vat tai diem C.
mv:
2
= v, =42gR =133 (m/s),

=mg.R

1.OI GIAI PE 16

a) Goi M 12 mot diém trén doan S,S, véi
SiM=dy S,M=4d,,
va gia st pha ban d4u tai S, va S, biang khong.
. Phuong trinh dao déng u, va u, tai M do séng tu 5, td1 va
séng tir S, tdi tuong Ung la

u;=a sin(ant—

\
u, =a sin(ant— 21;::12 },

voi f la tan s0, Ala budc séng.

2nd, J
A

Dao déng 4m tong hgp tai M:

u=u, +u,

=28 cos-iw (d, - d,) sin [antumfﬁ} ;

Nhu vay, bién d6 dao déng am téng hgp tai M la:
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A= 2a{tcs (d, —d. )}
Ta thay bién d6 A dat cuc dai khi

n

"‘}:(d, —dl)Z kn

= dg == dl = k}b
Trén doan thang S,S, sé ¢6 nhing diém thoa man
phuong trinh (1), tai1 dé bién d6 Am cuc dai.
b) Ta cé, theo dé bai:

v 336
/ : T {} 8
L f (Iﬂ}

Do dé, vi tri cac diém tai d6 bién d6 am cuc dai dugde xac
dinh boi:
d, - d, = ki = 0,8k
d1 "l'd-;:SSg:Q(m).

Suy ra 1:1,~kE SZS' =0,4k + 1 (m) (D)

Vi d, phai thoa man diéu kién 0 < d, < 8,8, nén, theo (1).
ta c6:
-2,56 <k <25
nghia la s6 nguyén k chi cé cac gia tri: -2, -1, 0, 1, 2: ¢6 tat
ca 5 vi tri ciia diém M, xac dinh bing cac gia tri sau day cua
d, = MS, :

d,=0,2(m); 0,6 (m); 1 (m); 1,4 (m); 1,8 (m).

LOI GIAI PE 17

MN = 188 cm = 2!,, chiing té khi vat & vi tri cidn bang hai
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16 xo khéng bi nén gian. Lay vi

tri can bang lam goc toa do, k, m Ky

- - =" T £ ﬁ
chiéu dugng tit M dén N. Khi W@Mﬂﬂﬁﬂﬂﬁ&g
kéo vat cach M 90 cm thi h d6 M N

cua vat la x = - 4 cm; van toc
v = (0. Vay bién do;
‘I | v i3
A= \"x +(} =4 (cm)
()

Phudng trinh dao dong cua vat:

x = A sin(wt + @)

tai t = 0
X,=A sing = -4 (cm)
v,=Amcosp =0
= 5
- : hs
Vay x = 4 sin(ot —;} (cm).

=3

* . ey ﬂ . . - = o X
O thaor diém t, :-?E (s) ké tu hic buong, vat di dude 6 em,

tiac lavatovitriM co h d6 x = 2 ecm.
Ta ¢6 phudng trinh

) n
2 =4 sin {ot, - E)

— Siﬁ(mt-g)_l
gt 2
i
: w Beud 15
Suy ra: wt, 2 ~\bm
6
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tal M van toc hudng theo chiéu duong, vav cos (ot, - 7/2) >0,
N N S
do d6 chi 1ay nghiém — . Ta co
§

n n bl
®. ————= —
30 2 6
= = 20 (rad/s).
Mat khac
i Pats m g
m

= k; + k,=400m = 400 (N/m)
k] + k;; = 400 Nfl]‘l

Dﬂ k] = 3 kg
= k;=100 N/m
va k, =300 N/m.

LOI GIAI DE 18

I-Tim Tva k
Ap dung dinh luit bao toan déng lugng va bao toan cd
nang, ta cé
mgyv, = myv + MV
m,vy myv" g MV*
2 2 2
trong 46 v’ 12 vAn tdc sau va cham cua vat m,, V 1a van téc
cua vat M.

Vo —V=—— 2m.v
Suy ra 0 - my t = V= g0 (3)
- m, + M
Vﬂ‘l‘\"-—v
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2.0,1.1

Thay s6 V= =="—~==0,4(m/s) = 40 cm/s.
0,0
Van téc V nay cing la van tée cue dai cta vat dao dong
p " . 8 V an !IT = 1”
diéu hoa. nén ta co: o = r'e vl A = ———-Em-ﬁ— =4 cm.

) :%g = 10 rad/s;

L
T=—=— :
- (s)

{13
va k=M o = 40 (N/m).
2 - Viét phuong trinh dao déng

Tuong tu nhu trén, van tdc cua hé M + m sau va cham

1A
vo_ 2myv, _ 2011 1.,
m, + (M +m) 0,6 3
100
= —— (cm).
3 (cm)
[k [40 _, . .
T‘r_il'l SO 00w -~ vﬁm - Ula:é = -1 \/-F — Q,g’i (I‘ﬂdffﬁ.)
/
Biends A= 1093 393 cm)
0 :th
Phuong trinh dao déng cia hé M + m la:
x = Asin( ot + @),
vai A=373cm, o©=8,94rad/s

Xde dinh ¢ tai t =0, X, = Asin ¢ = 0;
V,..=Awcosp=V
(chiéu duong hudng theo v, )

Suy ra Bo=Q
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Do dé: x = 3,73 sin (8,94t) (cm).

3-v, phai thoa man diéu kién gi ?

Pé vat m khong bi trugt trén M thi luc ma sat phai lén
hon hodc bang luc quan tinh cuc dai:

f‘mu E (fqt) nmax
fos- nmg,

véi p 12 hé s6 ma sat
f, - —mo’x = -mo’ Asin(ot + @).

Suy ra pmg 2 mo® A
= A< -LE

mz

Mat khic A= Yme_ _ 2MoV
o (m,+M+mo

uglm, + M+m)]  0,4.10.0,6
2m, 2.0,1.8,94

Vay v, phai théa mén diéu kién v, <1,34 m/s.

e 300 = 1,34 m/s
LOI GIAI DPE 19

I1-Tinh luc kéo F va luc cing
cua day treo vdt.

Me

Chon chiéu duong huéng lén

trén theo dinh luat Niuton 2 déi
v61l hé thang may + vat:

M+m)a=3yF=F-P A e

=F-(M +m)g 2m
Suy ra: l
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F=M+m)(g+a)
= (200 + 10) (10 +1) = 2310 (N).
Ap dung dinh luat Niuton 2 461 véi vat m:
T - mg = ma
= T=m(g+a)=110(N).
2- Tinh gia téc cua buéng thang mdy ngay sau khi ddy
treo vdt bi dut.
Khi day dut, ta cé6:
F - Mg = Ma’
Ii‘ 13
Suy ra: "= — -~ g =155 (m/s°).
u}, I a v g ( )
3—- Tinh thoi gian dé vat roi xuéng san.

Khi day dit vat roi xudng san, so véi san thi vat c6 gia
téc a, =g +a' = 11,565 m/s?

T h=—1-a ok

2 m
1 2.9
sudy = [P - . 069 (&)
a_ \1155

LOI GIAI BE 20

a) Theo dé bai; x =4 sin—; t (cm), ta cb
n
= X (rad/
® 5 (rad/s)

Suy ra; T =—=— =4(s8)



A=vT =40.4 =160 (cm/s) =1,6 m/s

b) Do ning lugng séng co bao toan khi truyén di va chi
truyén theo phuong y, nén bién dé ctia né khong déi. tuc
A =4 (cm) tai moi diém trén phuong truyé:. séng. Mat khac,
ta biét rdng dao dong tai M chinh la dao ddng tai O truyén
tdi, do d6 phudng trinh dao dong tai M ¢ thai diém t giong

- ~ ' b e S .o d . i P P
hét dao dong tai O o thoi diém t —tvél t= — ]la thoi gian dé

dao ddéng truyén duge tirt O dén M:

XM = 4Sin E(t“_"[)} :4 Sln[Et_,?_E,ﬂ}

216

2 2
.|, 2nd
V3 Xy = 48in| —t—-———
ay M S 2 X }
Dé dao dong tai M cung pha véi dao déng tai O, ta cé:
2nd ok
A

= d=lkivililkk=0%1;:

¢) Theo dé bai:
Xy = 4 sm{-—t —Eﬂ] 3
2 A
Tai thoi diém (t+6) (s) 1i d0 dao dong tai M la:
B 2nd
4 —(t+6) - —
Xm = 511"1 i 9 ( ) 3 }
[ 3\
=4 sin [Etw?_r_r_tl +3n
1\ 2 A
=-4 sin{ t .1 = -3 (cm).
2 A




LOI GIAI DE 21

1- Phuong trinh dao déng ¢6 dang:

X = Asin (ot + @)
vl (0 = \/_ JEGD = 1010 = 10 n (rad/s).

Do gian cua 10 xo tai vi tri can bang la:

Al = L HLEl =0,01 (m) =1 cm.
k 100
(Gia su chon t = 0 ldc tha vat va chiéu duong cua truc x

hudéng xudong dudi, ta co:

X =Xg=-Al=-1 (cm)
va v =y =0,
Khi do, ta co;
Asing =~1va Awcosp =0
Tu phudng trinh tht hai, suy ra

cosqp =0
p=1 =

=% Y=t —,
2

Theo phudng trinh thi nhat sing <0, suy ra ¢ = ——;Ev?a

A =1 cm. Khi d6 phuong trinh dao dong ¢6 dang sau:
Xx=Isin (10t - g) (cm).

Néu bay gio ta thay goc thoi gian (t = 0) 14 lic dong nang
bang thé& ning thi chi ¢ ¢ thay d6i, tic phudng trinh c6
dang

X =1Isin (107t + ¢ ) (cm).

Tai thai diém E, = E,, do cd nang con ldc bao toan, nén

P By



E =-E
2
— llm“’ = likﬂﬁ
2 2 2
gz 2.
Vay, tait =0, ta cé
sing = —'2—
P n i 31'[
= ¢ =— hodc —
4 4

Theo dé bai khidy v>0
= cosp >0

Va = —

Y ¢ 2

Do d6, phuodng trinh dao déng la:

x=1sin(10nt + ;:—) (cm).
2- Goi a, la bién dd géc cua con lic don. ta thay

" A - - " -~ - b ] - - # #
sina , = .= 107, day la mdt so nho, tic o, nho. Do d6 cé

thé xem dao dong cta con ldc don nay la dao dong diéu hoa
véi tan sb goc:

| m=\{%= \/%= t (rad/s).

Vay phuong trinh dao déng cua con léc don nay la:

s=lsin{nt+%)(cm).
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a) + Biéu thite cua van téc:

V=8 = NCos (;rt - g) (em/s).
+ Biéu thie cua thé ndng:
E, = mgh =mg (- lcosa) = mg (1- cosa)
= 2mgl Sin"*%

e

Nhu trén, day la dao dong bién d6 nho, suy ra:

. . O o .
sin"— = —valoa =s.
2
. 1 , 1 mg ,
Do do E,= —mgla®*==-—5°
o MENE =97
1 10 . . n
= —.0,1.—.sin (nt+ —
2 1 ( 2)

:05smﬁm+g)u)

b) Vé d6 thi thé nang ( Ban doc tu vé).
Chu y rang chu ky dao déng:
2n _ 2n

T2 20 2o,
41] 8

LOI GIAI DE 22

1- Tinh vin téc v, khi bdn ngang tai A
Chon hé truc toa d6 xOy nhu hinh vé. Vién dan tham gia

dong thai hai chuyén dong:
~ Chuyén déng ngang trén truc Ox la déu, phuong

trinh la:
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X=Xy~ Vb,

—

- % =1H0E = 30%3— - 96 (m).

X =26 - vyt
- Chuyén dong theo phuong thang ding Oy la ro: tu
do, phuadng trinh la: ‘

1 Vv ' ]
y=ya- 8 ( i
1 YA . o A
v0i ya=1sin@ =1. =
i 2 :
=15 (m); t h
v=15-49t (2 H :
Khi téi di€m O, vién dan 4 T
Eét{}ad@ x=0; y=0,
T (1) suy ra
. 26
to= —.
vl]
T (2) suy ra
tn — 175 5
Vay Vg = ek = 26_ = 14,86 m/s
t, 1,75

2. Tinh vén téc v, khi ban xién tit O
Vién dan déng thdi tham 4y
gia hai chuyén déng
- Chuyén dong ngang (Ox)
la déu, véi van tdec ban dau
Vi = VpCOs it = vgcos 60°

= 4.5 V5
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Phuong trinh chuyén dong la:
Xx= 00 vt (3)
- Chuyén déng theo phucng thang ding (Oy) la

| (O
y = vt - —gt- (4)
2
Vi Vo, = VySina = vgsin 60° =-\j—23— vy = 0,87 v,
Tai diém A c6 toa do x, = lcos0 = 26 (m):
va=1smnb =15 (m)
Vay tu (3) va (4) suy ra:

26 = 0.5 Vﬂt-ﬁ
=N ty= LS_Q_ (5)
V{]

].5' = 0,87 V{]t@ = 4,9 tg
Thay t, ti () vao ta co:

15 =087 v,. 2249 (@J

vV
Vﬂ u

= 30,24 =4,9{@] :

Vo

Vo = 20,96 m/s

LOI GIAI PE 23

1-Chu ki dao dong:

2
= — 1= A
T T (s)

221



— S ?TE = 10m (rad/s)

Mat khae, ta c6:

=  k=me’=0,1.100n" = 100 (N/m)

Tai vi tri cdn bang gia st 16 xo gian mdt doan Al. Theo
diéu kién can bang, ta co:

k.Al = mg
= Al = il Pt =001 (m)=1 {cm)
k 100
Bién d0 dao ddng cua con lac bang:
x o hle B0
2 2

Chiéu dai con lac ¢ vi tri can bang la:
1=, -A=22-1=21 (cm)
Suy ra l,=1-A1=21-1=20(cm)

2- Phudng trinh dao dong cua vat cé dang:
X = Isin (107t + @) (cm)
Tait = 0, vat & vi tri cao nhat, tic con lic c6 1i do:
X, =-A=-1(cm)
= sing=-1

n
= = —— (rad
PES (rad)
Vay phuong trinh dao dong la:
x =1 sin (10nt - %) (cm)

Tai vi tri cAn bdng x =0
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e sin (10nt - :_E} = ().

S

y “ . it
tuc la cos (10mt = ) =+1
. . T
Vi v =X = Amcos (10rnt - —2—}

= v=%tAn
Vi A va o khong phu thuéae vao viée chon goe toa db va
thol glan, nén v tai vi tri can bang ctang khong phu thuée
vawo viée chon goce toa do va thai gian,
3- Khi diém treo O chuyvén dong thang ding lén trén véi
gla toc a. gia toc trong truong hiéu dung bay gid la:
g=g+a=15(mfs)
Vi A va T khong phu thudec g. nén bién do va chu ki
khong thay doi, dé gian cua 16 xo ¢ vi tri cdn bang bay gid la;

Al = me —QLE =0,015(m) = 1,50 ecm
k 100

Chiéu dai con lic d vi tri can bing méi:
= |, walts 20% 1.5= 21.5 {cm)
Chiéu dai cuc dai:
I',=1+A=21,6+1=22,5 (cm)
Chiéu dai cyc tiéu:
I'=1-A=21,56-1=20,5 (cm)

Tuc 1a chiéu dai cuce dai va chiéu dai cuc tiéu cia con lac
trong qua trinh dao déng déu tang 0,5 cm.

Luc tac dung cua 16 xo 1a diéem O chinh la luc dan héi
cua 19 xo.

F,=k (Al + x)-
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= an_r“: k {4{\1‘ -+ {X} - ].l.}ﬂ [:-] .1:-3 | 1], 1” ®

LOI GIAI DE 24

1- Khi hé can biang, véi rong roc

d@ng R:_i! thi ]uc .Eang dﬁ}f '_j A B lﬁ: A U e L
B 1 @;
Tﬁu:TH:E-:;m:g R,
Véi rong roc ¢d dinh R,, thi luc At Bl cd
cang ¢ B va C la:
Tp=Te=mg R @m
Twu (1) va (2) suy ra fb '

mE@

1 3
—=m, = 2 =15kg.
m, 2 m, 9 g

2-a) D&t Am vao m, thi m, s& bit dau di xuéng dudi vay
d, huéng xudng dudi.

Tinh a,

Gia st m, dich chuyén 1 doan h,

Co nang cua hé lic dau E, (hé ding yén) coi bang 0.
Tinh co nng cua hé d cudi doan duong h,.

Dong ndng cua my;

E,“ =—;—(m1 + f_'sm) V?

Thé ning cua m,:
E,=-(m,+Am)gh, <0
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(E,; < 0 vi vat di xuéng, thé nang giam).
Dong nang cua m,;
E,. :~1—111.,vf
g M Vs
Thé niang cua m,:
E.. = m,gh, (m, di 1én)
Chu y rang h, = 2h, va suy ra v, = 2v, (1)
Chuyén déng cia m, la nhanh dan déu nén v’= 2a,h, (a,
14 gia tdc chia m,)
Vay cd nang cua hé ¢ cudi doan duong h, la:
E.= E, +E +E, +E =E,=0

%(m, + Am)v; - (m, + Am) gh, + % m,v:m,gh,=0 (3)

Thay (1) va (2) vao (3), ta cé:

%(1,5 +0,5)-2a,h, - (1,5 + 0,5)g-h, +.%.3. ah, B-g.%: 0
Rdat ra a, = __gu= 1,82 (m/s?).
5,5

b) Am dat vao m, m, sé bat dqu di xudng dudi, m, di
lén, vay a'; hudng lén trén.

Ciing tinh cd ning cua hé tudng ty nhu tréh, va (3) sé
thanh

%m. vi+ mgh, + %(mz + Am)v:- (m, +Am) gh, =0 (4)
Bién d6i (4) va ruit ra:

L) g Z
a’, = — = 1,05 (m/s°).
L= oF (m/s®)

¥
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LOI GIAI PE 25

1-Tinh A, ¢, wva doé cing k
Biét X = A cos (ot + @)
nén v =~-Am sin (ot + @)
a = —-Aw’ cos (ot + ¢) = —wx
tait=0: v,=-Awsing = 0,25 (m/s)
a=-An’cosp = -6.,253 (m/s?)

E = %mmw = 0,125 (J)

T (3), suy ra

Ao = 1/-@- = 1/% = 0,5 (m/s)
m 1

.Thay vao (1), ta co:
sing = —0.25 _ ~1/2
0,5

¥

= —— hoéac v
@ 6 : @

T (2) thdy cosp >0 nén¢=——

Cling tu (2):
. Awcosp = 6,25 J3.

_ 6,25Y3

®
0,&?

= 25 (rad/s)

2n
B
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T (1) suy ra;

L2
1

A=

A= +-

..}

T =0.02(m) =2 cm

e
[—
St

k = mw”™ = 625 N/m.

Phudng trinh dao dong la:

: o i :
X = 2 ¢os (20t — —El} (cm)

2-Tinh dong nang, thé nang tai t = 725 T
Tait=725T ta ed:
2R e < T
X =2 cos| —.7T25T-n/6|=2 cos—
i & 3

=1 (cm).
Khi d6 thé nang:

E = k= ~.625.10""
5 5

= 3,125.107* (J) = 0,03125 (J)
vadong ndng E,=E-E,=0,09375 (J)

LOI GIAI DE 26

a) O vi tri qua cdu c6 li do
x ba't ky so véi vi tri cAn bang,
luc tac dung lén qua cédu la

.

P,N,F.Ta

co:
P+N+F=ma(P+N=0)

= -kx=ma=mx
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m
dat i=m+2
m
< X'+ 0’x=0 (1)

(1) 1a phuodng trinh vi phan bac 2 ¢6 nghiém:
x = A sin (ot + o)
Vay qua cdu dao déng diéu hoa vdi chu ky:

TZELQ,[JLZH 025 21 _n
w k 25 10 5

~ 0,63 (s).
b) Ta ludn cé
- -
P+ N=0
~ O vi trf cAn bing cla qua i
cau: . .
- iy 0 X
fm + f:zu =0
= _kl‘ﬁ]l = k2&12
Al k 75
> LI 2 - —1 3
Al, k, 25

= All = 3&12
= Al;,=3em va Al,=1cm

— O vi trf c6 li 46 x bat ki so vdi vi trf can bing, luc téng
hop tac dung 1én qua cau la:

—» —» —
F=1f)p+fy

Hay F=-k, (Al +x) +k, (Al, -x)=-(k, +k,) x
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Theo dinh luat II Niuton, ta ¢b:

F‘w‘—“(k1+k2)){=mﬂ‘—“m}("
=5 x“+—k'+kix=0
m
Dat i
m
o x" + u.}:‘:x=0

(2) ¢6 nghiém
X = A sin (wyt + ¢)
Vay hé dao dong diéu hoa véi chu ki T = 2%
mﬂ
+ Phuong trinh dao déng cua qua ciu:
k, +k,
m

X = A sin (0t + @); g = = 20 rad/s

=% v =X = Aw, cos (et + )
Khit=0;x =1cm va v =0 (theo gia thiét)
= 1=Asing va O0=Aw,cosp

n
=% cosp=0 = =+ —
® P 5
Thay ¢ vao (3) ta cé: £p=-g
= A=1(cm)

P '—'“2*

= A=-1(cm) (loai)
Vay phudng trinh dao dong cua qua cau la:

X = sin(ZUt +%] (cm).
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LO1 GIAI DE 27

a) Tai vi tri can bing C

tong dai s6 cac luc tac dung lén F s Fon
catlkng 0 TSR
. . M O
Fah+ Fpen =0
::' = k}i” “+ ("F} = 0
F
Suy ra 5= T

= ix‘,[ = EI}E ~ 0,01 im)=1 cm

b) O 1A vi tri cia m Ung v&i 10 xo khong bién dang. Tai vi
tri c6 11 do X so vé1 O ta co:

Fa, = ~kx = ma
mx~ = -kx
= x"+ 0% =0 =k/m
= = 10 {rad/s)).
Nghiém cua phudng trinh trén la:
x = A sin(ot + @)
va v =X = Ao cos(ot + @)
Lho t = 0 va chiéu duong truc Ox hudng sang phai thi:
A sing = - |x,|< 0
Tu (1) va (2) suy ra:

0 =-2 vaA=-x, =1 =001 (m) = Lom

Vay: x = 0.01 sin(]{}t—

ta A

](m) = sin[lﬂt - %)(cm).
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¢) Néu khéi lugng cua 16 xo khong dang ké thi luc cing
(hodc Iuc nén) tai moi diém cua 16 xo déu nhu nhau. nén luc

» —
F. tac dung lén vat ¢ dinh A va Iuc F, lén vat m ¢ d6 16n

bang nhau nhung nguge chiéu nhau.

Fozal. 2 ks kg Sin{lﬂt -—%J

= F‘.X:Fsin[l(}t—%)

d) F,laluckéokhi F, >0

=  F, cuc dai khi sin[lﬂt —~ g] -

= X = }xn‘ = 0,01 (m0=1cm.

e) Néu luc kéo F, cuc dai (=F) chua vugt qua F, thi 16 xo
chua bi tudt khoi A
Vay: F < F,=2N.

LOI GIAI PE 28

1. Chung minh vat dao déng diéu hoa.
Goi 1, 1a d6 dai tu nhién 10, (hinh v&) cta 16 xo. Khi treo

-
vat ning co6 trong lugng P =mg thi lic vat cdn bang, 10 xo bi

— b —
gian mot doan Al,. Luc dan hoi Fo= - Al truc dé1véi P .

+

P +Fo=0
Tai vi tri vat ¢6 1i 46 x so véi vi trf caAn bang d6 gian cua
16 xo 1a: Al, + x va luc dan héi la
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F - ""k (-&lﬂ + x).
Goi a la gia téc cua vat.
Theo dinh luat II Niuton ta cé:

- 3
ma=F+P

Chon chiéu duong hudng
xudng, chiéu (1) lén phuong
thdng diing, ta co:

ma = -k (Aly + X) + mg

<> ma = -kAl, - kx + mg .

Vi mg-kal=0 ‘

nén ma = mx~ =-kx
hay: x” + Ex =0
m
k, m déu 1a s6 duong nén c6 thé dat
E_,e
m

Phuong trinh chuyén d6ng cia vat M thanh:
x'+0’x=0
Pay chinh 1a phudng trinh vi phén béc 2 ¢6 nghiém:
x = A sin (ot + @)
véi A, ¢ phu thude diéu kién dau.
Vay vat dao dong diéu hoa véi tan sd goc:

i Jﬁle_(.}_qﬂ 5410 (rad/s)
m V04

hay véi chu ky:
2t  2n EJE

> " alin - B
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10
T=— =0,4(s).
oF (s)

2—- Phuong trinh dao déng
Lct=0thix=+1(cm)

Vay | = A sing

Ban dau vat dude truyén nang lugng;

E,= lkxfj + lmv‘*
2 2

Theo dinh luat bao toan niang lugng trong dao dong diéu
hoa, ta cé:

E, = LkA
2

1
= = =—kxu +—mv

’ mv
=

= A=J72 100){5 = J2+2 (cm)

Zoxl
A=2cm
g 1 1
Tu (2 = —_—= —
(2) > sing A3
Vay tp=£ hoic tp=EE
' 3 ' 3

L

Luc t = 0, vat cé van toc:
v = Aw cos@
Theo gia thiét hic t = 0 vat dang chuyén ddng theo chiéu
dudng,vay v, > 0. Do d6 ta lay:
n

(.Pﬂrg
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Vay phuong trinh dao déng cua vat thanh:

Xx=2 51n[5\f—t+ ](cm}

3-Chu ki cua hé khi lo xo treo vat:

m, = Tiz2nﬁ = ] e x-m? (3)
My = T._;:ZEEI—% :>T‘*-4:rrx£;~"~ (4)
m, va m,
= Tie=2n 2o,
k
= T =dnfx 2 (5)

T (3), (4) va (5) suy ra:

T, = J0,25-0,16 =,/0.09 = 0,3 (s).

LOI GIAI DE 29

1-Phan tich lue dat lén m,:

a) Khi m, ¢ vi tri cdn bang P +Fm1 = 0 hodc f;, +r:, =0

— -mg+kAl=0
Al B o SEAU G B s = dem
k 100 |
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-3 - -9
b) Khi m, ¢ x thi P, +F;= m;d hodc P,+1 = m,a

(hinh vé)

= -mg + kK(Al - x) = mx”
Thay (1) vao (2), suy ra

X+ x=0 3
m, Fqg
Nghiém cua (3):
x = A sin(wt + @) (4) Mm@ 1 M
: k 100 - A
Viw= [—= |— msa 4
e \Im1 0,4 1 0
= 5@ = 57 (rad/s): i_:"“1

m, dao dong diéu hoa.
Xae dinh A va ¢:
Tait =0, (2) thanh:
-m,g + k (Al = x5) = F, =6 (N)
Két hgp vdi (1) suy ra

I 5 )
) = - =-——=-0,06m = -5 (cm)
X =T T T 100

A= 1‘}:;‘: + v“ = |x,|=5 (cm)
{2

Tait =0, (4) thanh x, = A sing

=  sing = Xx,/A=-1

m
Suy ra ¢ = -3
Vay X = 5 sin(bnt - g).

(2)

(5)

(6)

(7)
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2. Phén tich luc ddt lén m,:

P+ F,+ 1=0 (9)
vai t la luc cing cua doan day a (hinh vé)

= mg+1=k(@Al-%x)=0

= 1 =kAl-m,g-kx=(m, - m,)g - kx (10)

= (0,4 - 0,2) . 10 - 100 . 0,05 sin (5nt - %)

Vay t(N) = 2 - 5 sin(bnt - %) (hé khong dao déng diéu

hoa dude)
3- Pé m, ditng yén thi t 20. T (10), suy ra:

t=(m,-myg-kx 20

= m;- LS =2m, 20
g
hay 0,4 - 0,5 sin (5nt - g)z m, 20 (véimoit)  (12)

Ta thay (12) khong thoa man véi moi t: vy khodng c6 gia
tri ndo cia m, thoa méan yéu cdu cua dé bai,

LOI GIAI DE 30

1- Chitng minh rang % 2 1—‘ Tinh k,, k,

3 ]'2
* Vi chiéu dai 1, khi chiu tac dung 1 lue thi 16 xo dén

mot doan Al, vay 1 don vi &6 dai 16 xo dan 1 doan £
[}

Vay cit mot don vi dai, 16 xo dan 1 doan = vdi chiéu dai
0
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1, khi chiu tac dung 1 luc thi 16 xo dan 1 doan Al,.
Al
]'(!

* Tuong tu: Al, = L-l%l

= FIkUzﬁ] =k1. &].I:ku. f}tl‘,j

.&IJ:]|.

£1

K _a, L,
k, Al 1
o Al
D6 cung lo xo k, = k”&_]]: k“f
Mi\i ].r_] - }1 + 12: 311
— 10:3

Iy
k, = 3k, = 600 (N/m)

A : Al Loy 3
Do cang 1o xo0: k, = ku_iﬁ;= kni (vmf = T?:)
Ty k= %kn = 300 (N/m)

2. Chitng minh vat m dao déng diéu hoa:

Vat m léch khdi vi tri cin béng 1 A
doan x thi 16 xo k, dan 1 doan x, va lo xo
k, dan 1 doan x, K,
Ta co:
T = kyx, .
T i
2T = k;x, T T
1 k,x, 300x, x, S
= - = 2 = - = = KE Q m

2  k,.x, 600x, 2x,

=5 Xy = X,
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Vay X = 2%, + X, = 3x, = 3%,

Ap dung dinh luat bao toan co nang:

E= l'a..r“+ —l—k.xf + l':(B}:f=4t:-::mst
2 2 2 "
I e de ¥ Y. %
E=—2-nrw‘a +~k,-§ Ek2§=c0nst
i s 1 ;
= E=—-mv + —(k+k,) x
2 18

= mv'v + }g(kﬁkg) XK

"oy k| +ku ’
=3 mx x + = xx =0

:} L1 kl +k"]
9m

i +k,

bat 0" = L
9m
— X = -’

Vay hé dao déng diéu hoa
* Viét phuong trink dao dong.
Phudng trinh dao dong c6 dang:
x = A sin (ot + ¢)
v = Ao cos (ot + @)
Lict=0:x=+2 (cm), v=0

-(1) = +2=Asing
(2) = O0=Awcosp = cosp=0 = ¢= j:%rad
Vi A sing >0

= chong = -;-(rad)
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= A=+2(cm)

= = Ec-: 2n il
T s
Vay =2 sin[2:rtt + %](cmis}

3. Tinh lwc tac dung:
- Cuc dai 1&n diém A:
Kho1 lugng vat m:

ol o gie) O
{0

Vk, +k,
- _ T*(k1“+ k,) - 2,5 (kg)
4rn”
O vi tri can bing, do dan 16 xo ki:
2T = 2P = king;
=  Xg = L i(m)
k, 60

O vi tri thap nhat, do dan thém 16 xo k, la:

a 2
K1*3—3(¢m)

Vay luc t&c dung 16n nhat 1én diém A:
(F)ma: > ZT’ - kl(xﬁl : xl} — 54(N-)

- Cuc tiéu lén diém B:

25 2
o =T = ko(xgy — xy) = 30 - —
(F)n 2o(Xoz — Xy) 0[ 310 300)

(F)min = 23 (N).

239



MUC LUC

Trang
Loi noéi dau 3
Phan I- Kién thitc va bai tip cod ban 5
A- Dai cuong vé dao dong diéu hoa 5
Baitap1l-5 7
B- Con lac 10 xo 13
Bai tap 6 -11 15
C- Ghép, cit 1o xo 28
Bai tap 12 - 14 30

D- Con lac don, chu ky con lic don phu thuéce
vao do cao va nhiét do 39
Bai tap 15 - 17 42

E- Khao sat dao dong nho cua con lac don khi
c6 thém mdt luc khong doi tac dung 48
Bai tap 18 - 20 50

G- Van tdc dai, luc cing day, niang lugng caa
con ldc don trong qua trinh dao dong 59
Bai tap 21 - 23 61
H- Chiing minh mét co hé dao déng diéu hoa 69
Bai tap 24 - 27 71

I- D6 léch pha. Tong hdp hai dao déng diéu
hoa bing phudng phap gian dé vectd 79
Bai tap 28 - 29 82
K- Dai cudng vé song cd hoc 87
Bai tap 30 - 32 89
L- Giao thoa song cd 93
Bai tap 33 - 35 96
M- Séong ding 102
Bai tap 36 - 38 103

Phéan II- Mot s6 bai tap md rong hay va kho

(bail - 30) 110

Phan III- Mot s6 dé thi vao Dai hoc, Cao déng
trong nhitng nam gan day (dé 1 - 30) 166

240



	LỜI NÓI ĐẦU 
	PHẦN 1l KIẾN THỨC VÀ BÀI TẬP CƠ BẢN 
	A. ĐẠI CƯƠNG VỀ DAO ĐỘNG ĐIỀU HÒA 
	B/ CON LẮC LÒ XO 
	C. GHÉP , CẮT LÒ XO 
	D. CON LẮC ĐƠN - CHU KỲ CỦA CON LẮC ĐƠN PHỤ THUỘCVÀO ĐỘ CAO VÀ NHIỆT ĐỘ 
	8. XÁC ĐỊNH THỜI GIAN CON LẮC ĐỒNG HỒ CHẠY SAI TRONG MỘT NGÀY ĐÊM 
	E. KHẢO SÁT DAO ĐỘNG NHỎ CỦA CON LẮC ĐƠN KHI CÓ THÊM MỘT LỰC KHÔNG ĐỔI TÁC DỤNG 
	G. VẬN TỐC DÀI, LỰC CĂNG DÂY, NĂNG LƯỢNG CỦA CON LẮC ĐƠN TRONG QUÁ TRÌNH DAO ĐỘNG 
	H. CHỨNG MINH MỘT CƠ HỆ ĐIỀU HÒA 
	K. ĐẠI CƯƠNG VỀ SÓNG CƠ HỌC
	L. GIAO THOA SÓNG CƠ 
	M. SÓNG DỪNG 
	PHẦN II: MỘT SỐ BÀI TẬP MỞ RỘNG, HAY VÀ KHÓ  
	PHẦN III: MỘT SỐ ĐỀ THI VÀO ĐẠI HỌC, CAO ĐẲNG TRONG NHỮNG NĂM GẦN ĐÂY 
	MỤC LỤC 



