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DAO DONG VA SONG CO HQC
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L3I NOI PAU

Bb séch Gihi toan Vat i 12 gém ba cudn :

. Dao ddng va soéng cd hoc (ifp 1)

. Dong dién xoay chiéu va Dao dong dién tir (¢p ji5)
. Quang li va Vat li hat nhan (¢p IID)

Muc dich va cach trinh biy bd sich ndy duge k& thiva hai bd sach
Gidi todn Vet i 10 v 11 da xudit ban, nhim cung cp cong cu dé tu
cing 8 va ning cao kién thizc cho hoc sinh khé, gidi; hoc sinh cac
i6p chon, ldp chuyén. Siach con ding dé luyén thi vao Dai hoc va lam
tai lieu tham khéo cho gido vién.

Céc bai tgp duwoc phan loai theo trinh tw hoc tép ctia hoc sinh, tix
don gién dén phitc tap. Mbi Bai todn la mdt ni dung bao qudt, cb
Huéng dén phuong phép gidi, tiép theo la cdc Bai tap thi dy cé loi
gidi va mdt hé théng cac Bai tap luyén tap.

Chiing toi xin luu y ban doc cac diém sau day :

— Trong céc chitng minh vé luc, ching tdi si dung vectd. Uu diém
clla phutong phép néy la chi cln thic hign phép cong . Mot s§ ki
hiéu dugc ding theo quy wéc sau :

Al : vecto bién dang khi vat 6 vi tri cén bing

. X : vects dp dJi ctia v@ tir vi tri cin bing




= 7
B ZF : vectd tong luc.

— Ki higu cia cae don vi dupe viet dudi dang lay thita. Day s 1
hwcéng méi trong céc tai litu vat li. Cach viét nay trénh duge s hidu
lém cho hoc sinh. ’

= Diz ligu ciia che d# tobn va két qud trong 11 gidi duge trinh bay
ubi si chii § dén vén d8 sai s5. Py la mdt vén dé quan‘tr,ong trong
Vat li. Ching ti dp dung quy tic s6 chit s6 o6 nghia nhw thuong
duge ding trong céc tai lidu Vat I quic té,

Voivige xutt bén bo Giai toan Vat li 12 nay, ching toi da dua t6i
ban doc tron bp Gidi todn Vit li bac Ph3 thong trung hoc. Trong tuong
lai, ching tdi sé hoan chinh them d3 bd sch c6 thé la mot toi lidu
hitu ich hon. Vi vay, ching toi rét mong nhan duoc sw gép ¥ cia céc
em hoc sinh va céc ban déng nghiép.
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PHAN 1 — DAO PONG CO HOC
Chuyén dé 1 — DAO DONG CUA CON LAC LO XO

A. TOM TAT GIAO KHOA

F
(Lo %0 c6 khéi lugng coi la khong ding ké) = Y-
1. Tong lvc tic dung : ma

Zi-‘;___k; k : dd cing (he s3 dan hdi)
B x : 46 dich chuy&n k& tir vi tri can bang

(Zi‘" c6 tac dung cha lic hédi phuc).
2. Cic phwong trinh. cia chuyén déng :
~ Phutong trinh vi phéan

X’ = —w’x (w2=£>
m




— Biéu thitc cia dd dich chuyén

= Asin(wt + ¢) (dao dong diéu hoa)

x : li dp cta dao dong

A :bign db (1X1,,)

(wt + ¢) : pha ctia dao dong ic t
¢ : pha ban déu

(Glatr;cuaAvé:pdomcdléuklénbandﬁucuadaodengxécdmh)
3. Chu ki

_I_V-E

o2r' m

va tin sb :

2

—amy2 | lr-lo
w k » T

T =

»

4. Nang lugng dao dong :
(Chon th& nang & vij tri cAn bing la th nang gbc)

— Biéu thire :

E

1pa2 = 1
2 2

mao

2A2

— Su bién déi :

AEy = - AE,

B. HUGNG DAN GIAI TOAN

Bai toan 1

Chu ki va tin sé cia con lic 1o xo

M2

m,

~ Ap dung cong thic v& chu ki va tdn s6 :
m w k T

— Van dung ti s8 giita cac chu ki hay tén s8 :

\/‘_‘T
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- Chu ki dao dong theo do dan & vj tri cAn bang cta con
Jac 1o xo thing dung :

g %‘ o = mg = kit > .
T"’Z?tv- ZEVE

BAI TAP THI DU

Thyc hign chc tinh todn cin thigt € tra 10i cAc chu héi sau
day:

a) Sau 12,0 s, vt ning gin vao 1d xo c6 40 cung
k = 40Nm™! thyc hién dugc 24 dao dong. Tinh chu ki vd
khéi lugng ciia vat. (Ley 7> = 10).

b) Vat c6 kh8i lugng m = 0,50kg gén vao mdt 16 xo. Con |-
lécnhydhodbngvﬁitﬁnsfif= 2,0Hz. Tinh 4) cing cia b
xo. (Lay 72 = 10).

c)I_bxodanthém4cmkh1treovatnangvAo Tinh chu
kidaodOngtudocuaconlﬁclbxonhy (J&y g = n?ms™2)

LUQC GIAI

@) Chu ki va khoi luong vt :

— Theo a8 : T = 120 = 0,5(s)
24

— Kh6i lugng vat duge tinh tit cdng thic :

= z;;YPl
k




2 2
Do d6 : m = KT” = 40057 _ 0,25(kg)
42 4.10
b) Bp cing :
T cong thuc : f‘=>l=—l—vL
. T 2 T m

tasuy ra: k = 47°f’m = 4.10.2,020,50 = 80(Nm ™))

c) Chu ki :
A ~ =
Tacs: T = 21| 2 = 27} & = 9, Y4107 _ g4
Gin qua ciu c6 khdi lugng m; vao 1o xo, h¢ dao déng véi
chu ki T; = 0,6s. Thay qua cAu nay bing qua cdu khéc c6
khdi lugng my, thi h¢ dao dong véi chu ki T, = 0,8s.
Tinh chu ki dao dpng cia he gém ca hai qua ciu cung gin
vao 1o xo. '
LUQC GIAI
Tacs: T, = 27} 1 > T2 = 4,21
k k
m
T2 = 2n _~_2 = Tg = 47[22
k k

Chukidaod{)ngcﬁaoonléclbxogﬁmcéhéjquécﬁulh:

_T=2,ZVE1_‘2 ¢T2=4n2[_‘ﬁ+_m_2_]
' k , kK k
Dods: T = VT{+T; = V0,62 + 08 = 1,0(s)



| Loxocoddcingk = 80,0Nm™'. Lén lugt gin hai qué ciu

c6 cac khéi lugng m;,m, va kich thich. Trong cuing khoing
thdi gian, con JAc 1d xo c6 m, thyc hign duge 10 dao dong trong
khi con lac 18 xo c6 m, chi thyc hién dugc 5 dao dong.

G4n ca hai qua cdu vao 1b xo. Hé nay c6 chu ki dao dong

la 1,57s = Zs. Tinh m; va my.
LUQC GIAI ‘
g J(’
. 8q
Ta of T, m, AJZ
a cO : = = — ;
. e
kK
. T, '
Theo dé : 10T, = 5T, = —= =2
T,
m T v'v\ . kAt
9 z
Do d6 : 2= (2)" =4 o
m T, SeS
AN »
. m; + my
Ngoai ra : T=2nY ———= W -
k «—@ (i
>  m+m = KT? _ 800" _ 5 00(kg)
4’ 4’4
Vay : m, = 1,00kg ; m, = 4,00kg




14 C6 bdn qua clu khéi lugng 14n lugt la ‘ml, my, mg VA m,
v6i mg = m,; + my va m; = m; — m,. Gin l4n lugt cc qua
ciu mg vi m, vao 1o x0 c6 d) cing k. Céc chu ki dao dong
ty do 1a Ty va T, Tinh cdc chu ki dao d6ng ty do
T, va T, khi gin IAn lugt chc qua clu my,m, vao Id xo nay

LUQC GIAI
- + .
Tacé:T3=2nv:‘% = (m1+m2)=_kf:
4
T4=27L' ml; 2 $(m1_m2)=lT::‘2—;
I
m =L(T§+T3>
S Cow 2
uy ra : :
mz:i(ﬁ‘ﬁ)
4’ 2
r
k
m1=;2—.Tf
Mzt khéc : 1
m -
+ -
Vay : T; = 8 t T, = 8 4

10
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+ 15 Qué cAu khéi lugng m ghn vio dfiu mot Id xo. Gén thém
vio 1b xo vat c6 khéi lugng m; = 120g thi tin s dao dong
ciia ho Ja 2,5Hz. Lai ghn thém vat o6 khéi lugng m, = 180g
thi tdn s§ dao dong cla he Ia 2,0Hz. Tinh khéi lugng cia qua
ciu, d6 cing ciia 1b xo va tn s8 cia hg (qua cdu + 1o xo). Ldy

7 = 10.
LUOC GIAI
Ta cb :
w? = @nf))? = _k
m + m, - (_&)2=m+ml+m2
0l = (28, = k £y m+m,
m + my + m,
Theo dé - m + 300 _ 6,25
m+ 120 4
2,25. m = 450 = m = 200g
Suy ra :

k = (m+m)e’ = 03225x° = 80(Nm ™ 1)
£ = ;LV& = Lv__so = 10 - 39(Hz)
oilm 221020 7

_{ 1.6 C6 hai 1d xo ciing chidu dai ty nhién nhung o6 cac d) cing
' l‘akl,kz.Treovatnanglﬁnluqtvhoméilbxothichukidao

dong ty do 1a, T, = 0,60s va Ty = 0,80s.

a) N6i hai Id %o v6i nhau thanh mjt 1o xo dai gap doi. Tinh
chu ki dao dong khi treo vat vao 1o xo ghép nay. P8 chu ki

11




nay la T" = T, + T,, thi vat phai c6 khéi lugng ting giam
thé nao ? Biét riing do cung K clia Ib xo ghép dugc tinh bai:
K k k

b) N&i hai 16 xo & hai ddu d& c6 mot o xo cung dp dai ty
nhién. Tinh chu ki dao dong khi treo vat vao Ib xo ghép nay.
Néu muén chu ki nay bang T, hoac T, thi vat phai o6 khoi
lugng tang, giém thé nao ? Biét ring dd cing K cua 1o xo
ghép duge tinh bsi : K = k; +k, .

LUQC GIAI
a) Chu ki trong truong hgp 11,1
K k Kk

— Theo d8 ta cb :

T1=27rvin—; T2=2nvE;T=2nV_m; (i=_L+L)
Suyra: T = V;i21+;i‘-22 = VO,602+0,862 = 1,00(s)

~ Dat m’ la khdi lugng cla vat dé o6 T = T, + T,. Ta o6 :

,2
k, ky ky ky 4w’
2
em o= Doy = M*T” 142
T2 T? + T2

Vay : m = 196m




V/'-4:

b) Chu ki trong truong hop K = k, + k,

‘—Tacér
T =2nvE;T =2nvE;T=2nvE;K=k+
1 k, 2 k, K ( 1+ k)
T,.T
Suyra:-L =Lyl oo 12 _ o480
™ T2 T2 1+ Ty

— Pat m’ la khdi lugng cda vat 48 06 T" = T, hoac T" = T,

™ = o7y 1 = 4’m’ = 4n2m<-—1—+—1-)
k1+k2 ™2 T% Tﬁ
2 4 17
Suy ra : m’—(1 2)T
T2 + T2
NeuT =T, = m’=(1 2).m=—mL
g " loss
T2 + T2
NauT = T,: m’=(l 2).m=£-
T% 0,36

M BAI TAP LUYEN TAP

4 L7 Chu ki, tin s6 va tdn s8 géc cha con lac b xo thay d8i ra
sao khi :
a) Gan thém vao 1d xo mot vat khac c6 khéi lugng bang
1,25 khdi lugng vat ban dau ?
b) Tang gip ddi 0 cing cua 1o xo va gidm phan nia khoi
‘lugng vat nang ?
bs : a) T tang 1,5 l1dn ; f vA o gidm 1,5 lAn.

b) T gidm 2 l4n ; f va w tang 2 lan.
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1b xo0 c6 db cung k = 1,00N.cm™". Lén lugt treo hai vét.

1.8
c6 kh8i lugng gdp 3 14n nhau thi khi cAn bing 1o xo0 c6 céic
chidu dai 22,5cm va 27,5cm.
TinhchukldaodOngtudocuaconléclbxogOmcéhal
vit cling treo vao 1d xo0. L&y g = 10,0ms™2
ps: T = Z5 = 0,63s
5
1.9 ‘Treo ddng thdi hai qua can c6 khdi lugng m,,m, vao mjt
15 x0. He dao dong véi tdn s8 f = 2,00Hz. ’
Ldy bt qua cAn m, ra chi d8 lai m; gén vao 1d xo. H2 dao
dong v6i tdn 88 f; = 2,50Hz.
Tinh d¢ cing k clia Ib %0 va m;. Cho bt m, = 225g. Lay
2% = 10.
ps:k = 100Nm™! ; m, = 400g.
Bai todan 2 : |- Chu’mg minh chuyén déng cia mét
vat la dao déng di€u hoa bing
phuong phap déng hrc hoc
—-—:;-——_’
X
p"lu’dng ()= . tm
dao déng T s F
v| TRi
CAN BANG
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~ Xéc dinh cac lyc tic dung vao vit.
_ Dinh vj tri cAn bing.

— Ching minh biéu thic ciia téng lyc & vi trf vat o6 db
dich chuyén % k& tit vi tri cin bing, o6 dang :

SF - -if
— Ap dung dinh lugt IT Newton d€ thiét iap phuong trinh
chuyén dong :
-kx = mx” ® x” = —w’x ® x = Asin(wt + ¢) v6i
w=yn
k

— K&t luan : Suy ra cac két qua.
B BAI TAP THI DU

a

21| Vat o6 kh6i lugng m = 1,0kg c6 thé trugt khong ma sét
trén mat phing. Lo xo0 c6 d).cing k = 1,0Nem™! duge git
o8 dinh & mot ddu. Gén vat vao diu kia cla Id xo.

Dui vat khéi vi tri cin bing theo phuong cla tryc Id xo va
budng khong van téc ddu. Ching tb vat dao dong diéu hoa va
tinh chu ki dao ddng trong hai trudng hgp :

a) Mat phing nghiéng goc o so véi mit phing ngang.

b) Ld xo treo thng ding.

TN

— -
@) Trudng hop mitt phing nghiéng géc a : N

»

- Céc ltc tac dyng : mg, ﬁ, F.

Y o
' 15




— O vj tri cAn bhng cta vat
mg+N+F) =0
Chiéu lén phuong mit phing
nghiéng :
- -> -
P,+F, =0
hay B,-kAl =0
(Al : b bign dang cia Ib xo & vj
tri can bing). '
— & vj tri bt ki ung véi do dich
chuyén X ciia vat k& tif vj tri cAn bing:

. xo0 c6 dd bign dang (Al + %)
lgcdan héia: F = -k (Al + %)

Téng luc tac

nghiéng. Suy ra - :
DF =mg+N+F = B, - KAl +3)

i
Vay: OF = —kx:  lyc hdi phyc

Ap dung dijnh luat II Newton ta suy ra phuong trinh vi phan :

Ky o - o2

»”

X = —-——=X
m

— Vay vat dao dong didu hoa. Chu ki dao dong Ia :

m _ 9, _.l?.g.._=§.z0,63(s)

k 1,0.10%

T=E=27[

w

16

2

dung chi c6 thanh phén theo phuong mat phing



b) Trudng hap o xo treo théng ditng :
— Céc lyc tic dung : mg, F

— & vi tri cAn bing ctia vat :

~

mg+F, =0

-> —» e
hay mg — kAl = 0 _,"[
(Al : do bién dang cia I xo0 & vi T
tri cAn bing)

—  vj tri bat ki ung véi do dich

L, e mg
chuyén x clia vat ké tit vj tri can bang:

. s ->

. 1> xo c6 db bién dang : (Al + x)

R s ->

lyc dan héi : F = —k(Al +x)
Téng lyc tac dung la :

Ef‘) m§+ F = mg— k(zﬁ + ;)
o

l

m,;:— kAl — Ix
—_
0

Vay: OF = —kx: Iyc bdi phuc
Ta suy ra phuong trinh vi phan :

x’ = k=~

m

— Vay vat dao ddng diéu hoa. Chu ki dao ddng 1a :

2" va = 2n = Z. ~[0,63(s)
10102 5

17




2.2
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e

Ld %0 c6 4p citng k = 80,0Nm ™. Vat o6 khéi hrgng 200g.
‘He dugc b3 tri nhu hinh v8. 1d xo dugc gi@ luén ludn thing
ding. '

a) Tinh @ bién dang cda 1 xo.

b) T vi tri can bing, &n nhe vit xuSng thing ding va

buéng. Chning td vat dao dong diéu hoa. Tinh chu ki. ‘

(Cho # = 3,14;g = 10,0ms™2).

LUQC GIAI
) D9 bién dang & vi tri ctn bling : m
Ta c6 : mg+F, =0 " .
hay - mg - k&l = § S
Do dé : Al = M8 = 0200100 _ 9510 2y = 250(cm).
k 80,0 N D\'
ey 7 -

b) Tinh chit cia chuyén dong. Chu ki : v 7
-6vitrivatcédodichchuyé’n;:)kétt‘rv_itricﬁnb&ng: %}
. 1 xo bién dang : (Al + ) o

. - -» \L /\; ’
lye dan hoi : F = k(A +3) W

P

Téng Iyc :
2? = m§+F = mE—k(A-? +:?)

= —kx lyc hdi phyc

Ta suy ra phuong trinh vi phan :



Y 23

— Vay vat dao dong diéu hoa quanh vj tri cAn bang.
Ta c6 chu ki dao dong :

-3
T=2"_ 2,,v_n}_ = %v 20010 7 _ 2r _ 7 _|0314(s)
w k 80,0 200 10,0

Hai 16 x0 c6 cung chiéu dai ty nhién nhung c6 cac do cing
khéc nhau k; = 64,0Nm™ ! va k, = 36,0Nm~". Céc diém
cudi ctia hai 16 xo duge gin v6i nhau d€ tao ra mot 16 xo duy
nhét c6 chiéu dai ty nhién bing mbi 15 xo ban ddu.

Vat c6 khdi lugng m = 1,00kg duge' gén vao diém cusi cia
1b xo ghép. T vi tri cAn bing, dvi vat theo phuong clia truc

1o xo mdt doan va budng khong van tdc diu.

mdi truong hgp sau :

phia trén c8 dinh. (Ldy # = 3,14).

Hay chitng t6 vat dao dong diéu hoa va tinh chu ki trong

a) Vat trugt khong ma sit trén mat phéng nkm ngang.
b) Lo xo ghép c6 gin vt duge bd tri théng ding, di€m cudi

LUQC GIAI
a) Truong hop thit nhat :
— & vi tri can bang cta vat :

m§+ﬁ+fo =0= ﬁo = 0 : cic b xo khong bién dang
S

0

— 3 vi tri vat c6 do dich chuyén x k& tir vj tri can bing :

. mbi 1b xo bién dang ¥
. > - > ->
. céc lyc dan hdi : F; = —kx ; Fyo = —kox

@




LKA

4:‘ @

T8ng Iyc tac dung :

>F @+f +F, = i’+]'.=r

0
= —kx—kyx = = (k; + k)X
Vay : EF = -
- lyc héi phyc.

Suy ra phuong trinh

7 Fy
2/////// R v Phan

~ Vat dao dong didu hda quanh vi trf cAn bing. Chu ki dao dong
Ia:

T =2r| 2 = 27T = o,y LOO _ 571971 < [0628(s)
K k +k, 100,0

b) Truong hogp thit hai :

— O vi tri can biing cta vat, cic 1b xo bién dang :
- > -
Aly = Al, = Al

Ta ¢6 : m§+l‘-‘)01+1_7‘>02=(—)’

hay :  mg— (kg + k)AL =

— & vi tri vat o6 do dich chuyén & k8 tif vj tri cAn bhng :

20
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1o xo0 c6 @ bién dang (Al + )

. céc lyc dan hdi : F, = k@A +3);
- -> ->
F, = —k(Al +%)

Téng lyc tac dyng :
SF = mg+F + F,
mg — (k; + kp)(Al + %) -

= mg - (&, + kp)Al — (k, + kp)X
\_______r___.l

-> 0 - ->
Vay: OF = —(k; +k)x = —Kx:  lyc béi phyc
Ta suy ra phuong trinh vi phén :

X’ = - Ky = —ok

m

— Vat dao dong diéu hda chung quanh vj tri cn bang. Ta c6 chu

2 _gymog Y™ =2 1,00 _ 2t _fo628(s) |
Y % K + kg 1000 10,00

Chi y : Ching minh trén ¢4 hai trusng hgp cho thdy 16 xo duy nhét
tuong dudng véi hé 16 xo ghép c6 hé 8§ dan héi :

K=k1+k2

$ 24 | Hailo xo c6 4 cing ky = 80,0Nm vk, = 20,0Nm™*.
Vat c6 khoi lugng m = 1,00kg va cb thé trugt khong -ma sat
trén mat phng ngang. BS tri he theo hai cach nhu sau :

ks k, /:). ke ke '
OIS B x

777 7 7, 777 77 77777, 4
/¢ 2




Tu vi tri cAn bang, doi vat theo phuong cda tryc 1o xo va
budng khong van tdc ddu. Hay ching td vat dao dong didu
hoa. Tinh chu ki.

LUQC GIAI
a) Truong hop cua hé 1 :
— Céc lyc tic dyng gém : mgﬁ, f?l,ﬁ,
— Trong trudng hgp t8ng quat, & vi tri cAn bing cia vat :

. céic b xo c6 d bién dang Al; Al,
. cic Iyc dan héi b Fyy = -IgAL ; Fpy = —k,AlL

Ta o6 g+ N+F, + 0
aco : m,; =
mET N for ¥ Fop
-
0
Suy ra : klgl1 + k2K12 =0

—(zfvitrivatcéd@dichchuyé’n;kétﬂvitﬁcénb&ng:
. cfic b %0 c6 4o bign dang (Al, + %) ; (Al, + %)
. céclye dan héi la: By = ~kBl + %) 5 By = —ky(Bl +3)

Téng luc tac dung la :
Fomgs RaF, o0, = F 4 F
2 g RS 2 1 2

-

0
l - -> -> -
= —kl(Al1 +x) — kz(Alz + x)

(g &Ly + kyhly) — (ky + k)i

-
0

22
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Vay: OF = —(k +kpx = —Kx:  lyc hoi phyc

Suy ra phuong trinh vi phan : x’ = - —-ng‘= -’

m

— Vat dao dbng didu hda. Chu ki dao dong I :

T = 2nvln- v 1,00 _ o20r =[0,628(s)
K k +k, 100,0 :

N

/fa
b) Truong hgp cua hé 2 : / ,
~ — Céc lyc tac dyng gbm : mg, N’,f (F1 = Fz = f)

— & vj tri cn bing cia vat ta c6 :

m§+1'\5.+i’0 =0= Fo = 0 : céc 1o xo khong bién dang.

=

0
" _ & v tri vat c6 4 dich chuydn x kB tif vi trf cAn bing :
.céclbxooéd@bié’ndang:;l;-x’z
. lyc dan héi I : Fo= ki = By = -y = F
Téng hyc tac dyng la :
SF=-mg+N+F = F
——
0
Nhung ta c6 :

-> -)_-»
x1+x2—x

Dod('):—ﬁ(1{1—+—1;)=;> K(\j,f 0 x
SIS
, Ko LK
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k; + k,
klk2 -> -> e
Vay : Zf = - x = —Kx: Iyc héi phyc
K k; + k,
Suy ra phudng trinh vi phan :
= - Ky o - o’
m

Vat dao dong disu hda quanh vj tri can bing. Chu I Ia -

Vi =¥

= 27| 1000100 _ o 605 1,57(s)
80,0.20,0

Chﬁj:Chlhéminhhénchokﬁtquﬁmu:
—Héltumgdﬁm;vﬁilﬁmduynh{taéhéaﬁ’ﬁhﬁl( = k1 + kg
—Hé2tlidngdlio‘ngv6‘ilémduynhﬁtcéhésﬁ'dﬁnh@ixﬁcdjnhb&i

"k
kl

hogc
k +k

1
K,

N e

Hai 15 x0 c6 d¢ cing la k;=120Nm™! va ky,=360Nm™!
dugc néi lién v6i nhau thanh mot I xo dai treo thing ding.

Vat c6 khéi lugng m = 0,300kg dugc ghn vao di€m cudi.

a)Tinhcéchdincﬁamﬁilbxokhivatcénb&ng.

b) Tix.vj tri can béing, léo vat xuSng thing ding mot doan
va bubng khéng van téc ddu. Ching t5 vat dao ddng didu hoa.
Tinh chu ki.

(Lay 72 = 10;g = I0,0ms—z).

%o

bEA



' LUgC GIAI
Ta ludn ludn b : 1?1 = Fz = 1_7?

a) Cac do dan :
Khi vat can bang ta c6 :
mg+ ¥, = §
Suy ra mg—- kl.Kl1 = mg— k2K12 =0
Vay ta c6 :
4 .
All = mg _ 0,30010,0 = 2,5010—2(111)
k, 120
AL, = 28 = 0300100 . g85707%m)
ky 360

b) Tinh chit ctia chuyén dong. Chu ki :

-

2,560(cm)

= 10,83(cm)

— & vi tri vat c6 dd dich chuyén x k& tit vi tri can bing :

. céc db bin dang 1a : (AL, + %;) va (Bl, + Xp)

{ . chc Iyc dan héi I : F, = —ky Bl + 3 va Fy = ~lp(Bl, + xp)

Téng lyc tac dyng :
SF - mp+F, = mi+ T,
- -, - -

mg — (&l + %) = ~ko¥y

Ngoai ra ta ciing c6 :

-> -»> ->
x1+x2 =X
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Dods: - pF(L+ly =3
ky
- k,k - -
hay: >F = ——L2 F- _K&: Iyc héi phyc
k; +k,
Suy ra phuong trinh vi phan :

= - Ky o 0%

m

— Vat dao dong diéu hda. Chu ki dao dong I :

T = %vyl = %v (ky + kyym %‘{480.02300 ~
K k,k, 360.120

-3 0,36(s)

15,0

Chii § : C6 thé ching minh dd thay thé hai 16 xo ghép bing 16 x0 tuong duong cb hé
6 dan héi :

+

> K = ko gooNm!
k1 + ko

&=

1
) 31

==

T 2.
2.6 Hai 1® xo giéng het nhau c6

cing d9 cing k = 50,0Nm™!. B§
tri mdt con lc 16 xo nhu hinh va.
Céc 15 xo ludn thing ding, vat c6
80cm kich thuéc khéng ding k& va o6
' khdi lugng m = 0,500kg.

K Cho AB = 80,0cm.

a) Tinh chiéu dai cta mbi Ib xo
] khi h¢ cin bing.
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-

b) Tur vi tri cAn bang, kéo vat xudng theo phuong thing
diing va budng. Ching té vat dao dpng didu hoa. Tinh chu ki.

(Ldy n2 = 10 va g = 10,0ms™2).

LUgC GIAT
a) Chiéu dai 1o xo lic he can bang :
— Xét trutmg hgp téng quat, chc 1o xo bign dang Al va Al, khi
chua gn vat. Ta c6 : )
- - - - —->
k(AL + Aly) = 0 > Al = — Al
Khi gin vat va h¢ can bing, mdi 1o xo bién dang thém Al Céc Iuc
dan héi 1a :
- - "
L Fy = k(A + Al)
—-> - - >
Fyy = ~k(Al, + Al) = -k(Al-Al)
Sy can bang cua vat cho ta :
- —» —» - > >
mg — k(AL | + Al) — k(AL —Aly) = O

-

- -
hay : mg-—2kAl =0

A o= m7
2k
Suy ra : Al = 5,0cm
Dods:l, = 8B4 A1 =[450cml|; 1, = 2B - Al =[35,0cm
2 2

b) Tinh chit cia chuyén dong. Chu ki :
— Xét vat & vi tri c6 30 dich chuyén x k& ti¥ vi tri cAn bing.

27




f 2.7*|  Cho céc con lic Ib x0 ¢6 cfiu tao nhu hinh vé du6i day. Cho

e

Céc lyc dan héi 1a :

F, = -k, +A1+3)
Fp = -kl +A1+3) = ~k@Al +5-Al)
Téng lyc Ia :

- >

DF = mg - k(AL + & + %) — k(&L + x — Al
Vay : 21_‘? = —2%kx = —Kx: lyc héi phyc.
Ta suy ra phuong trinh vi phan :

s K 2,

' = —=x = —-ow%

~ Vat dao dong diéu hda. Chu ki dao dong :

T = mvﬂ = 2nvln_ - V5 0,477(s)
K 2k 5

blét rong roc va 1o xo o6 khéi lugng khong déng k&, day néi
khdng dan.

V6i mbi he, hiy ching td vat dao ddng didu hoa khi duge

kéo xuing theo phuong thing ding mot doan va buéng khong
van t8c ddu. Lap bi€u thdc cta chu k.

k | Ofa|4f,z:x' k,




LUQC GIAT

@ Truimg hap ciia he (1) : °

— Ta ludn ludn cb : ﬂ
- -

F = Ty x = —x .

(%: dg‘; dich chuydn cia vat k& tu vj tri
can bing,
Xy : 46 bign dang ctia Ib xo k& tif vi tri cAn bing)
— & vij tri can bing cia vat ta c6 :
——
mg+Cy=0 = mg—ﬁ) =0
- - - -
hay : : mg+ kAl =0
—'6vitriv;atcéd@dichchuyén;kétfrvitﬁc&nb%ng:
. 1b %0 c6 dp bign dang (Al — %)
X

- *
lgcdanbéila : F = — k(AL - %) st -
| e Y S SSS
Téng lyc o6 bidu thic : A I
SF = mg+C= mg-F -
= mg+ k(A -%) = mg+ kAl - kg ¢ Rl
g _JER
- R S
Vay : EF) = — kx : lyc hdi phuc “ C\
Suy ra phuong trinh vi phan : x” = - k= ok
m

— Vat dao dong diéu hoa. Chu ki dao dong :

T=2nv_“l
k
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b) Truomg hop ctia he (2) :

T ¥
# é — Ta ludn ludn cb :

— =g >

mg ) 2

(x: dd dich chuyén cla vat k8 tit vi tri can bing;
-> . 5 2 4 . . s
%o : d0 bién dang cida 16 xo0 k& tir vj tri can bing)

— O vi tri can bang cia vt ta c6 :

hay : mg —

— O vi trf vat c6 d6 dich chuyén x k& tir v tri cAn bing :

M -

. 10 %0 c6 @ bién dang (A7 + 5)

N

lycdan héi : F = —k(A_f +§)
2

Téng lyc tidc dung vao vat c6 biu thuc :

> - "‘_’_ : F’_ - k >
3F = mg+’¢— m§+5 = mg——<7 +§)

2
- mp- k@ kg
2, 4
0
Vay : DF = kY= k< 1ye hoi phuc.
4
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4:,“

Ta suy ra phuong trinh vi phan cta chuyén dong :

x” = —_ng = -—LX = —w2X

m 4m

— Vat dso dong didu hoa chung quanh vj tri cAn bang. Chu ki dao
dong c6 bidu thic :

T=gn_=2n' E:ME
w 'K k

¢) Truong hgp cua hé (3) :

— Ta luén ludn cb :

— —_—
& F,
—> —> F—')
o S |
2
e
X = - —_— —
1 2 mg _F, rd
2

(%: d) dich chuyén cla vat;
X, : db bign dang cta Ib xo (1); o

%, : 40 bién dang ciia b xo (2) %

— & vi tri can bang clia vat ta c6 @

-2 > ->
m§+"C70= 0= mg — foz =0 = mg -

> - k
hay:mg+k2.A—l>2 = (Témg——zl.ATl =0

~évitﬁvatoédOdichchuyén;kétﬂvitﬂcﬁn&ng:
. céic 1o xo c6 do bign dang la (Al; +%p) va (AL, +x,)

N - -> - -> -
| . cac lye dan héi Ia : Py =~k Bl +xy) ; By =~ ky(Al, +x5)
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T8ng lyc tic dyng vao vat cé bidu thdc :
- - =2 - -2 ->
ZF =mg+T=mg-TC= mg+1—7?2
- —> - - —> -
= mg+ k,(Al +x,)) = mg+ I +k
g + ky( 2) g+ kAl + kox,

il

-
Suy ra : x, = &

Mt khéc ta o6 : ¥, + F, + T'= F'1+2F"2 =0
-

hay : ky(Al + X)) + 2ky(Al + %) = O

= (kAL +2k,A1) + kX, + 2ky%y = O
-
-0

Dods: kydy + 2Ky, = =%, = —225, = - 23F
kl kl
vy T -5 = - 2F 2P a1y
kK kK
hay:zF = -_12 J_ — Kx : Iyc héi phyc.

k; + 4k,

Ta suy ra phuong trinh vi phan céa chuyén dong :

x’ = —.Ex = —__lﬁ__x = —wzx
m - (k; + 4ky)m

— Vat dao ddng di€u hda chung quanh vj tri can bang. Ta c6 bidu

thitc chu ki :

32
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T=_2_”=27;VE .—_ZnY(kl._M
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% 2.8 Khé&i gb hinh try, c6 khdi lugng m = 200g va dign tich day
| S = 50cm?, ndi mdt phan trén mit nuéc. Tw vi tri cAn bang,
nhan chim khéi gb xudng mot dogn nhd theo phuong thing |
ding va budng nhe. Coi mit thoang ciia nuée di rong, chuyén
dong khong ma st va bd qua d6 nhét cia nude.
Hay ching td chuyén dong cla khdi gb 1a dao dbng diéu
hoa. Tinh chu ki dao déng. (Liy n2 = 10;g = 10.0ms 2 ;

D = 1,00.10°%kgm™%)

LUQC GIAI f
- Cac lyc tic dung W

-~

mgva  (gc ady Acsimet) ' |
Ta o6 T EETES
=3
£ = -DSgh Sl Ry h
fo 5 % LT g)-
F= —DSgd+%) il i Bt
(D : khéi lugng riéng cla nudc; x < h)

— & vi tri can bang céa vat :
mg+fy=0 = mg - DSgh = 0
— & vj tri vat c6 do dich chuyén x k& tit vi tri cn bling, tdng lyc
tac dyng la : '
SF = mg+f=mg- DSg(h + %)

Vay : SF = -DSgr = —Kx: Iyc hdi phuc
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Ta suy ra phuong trinh vi phan céa chuyén dong :

x” = —‘l{_.‘x = —D__ng v‘= -—wzx
m m

—-Vat dao dong didu hda chung quanh vj tri cin bing. Ta c6 chu
ki dao ddng :

w Y% DSg

-3
?JV 200.10 ~ 0,40()
1,00.10%.50.1074.10,0

2.9 Mpt pit-tong khdi lugng m
c6 thé trugt khéng ma sit

trong mot xi-lanh. Ban ddu

pit-tdng ngin xi-lanh Iam hai v.p vop
phén bing nhau ciing chita mot ‘

khi If tubng du6i ép susit p. S

Chiéu dai cha méi ngin la d.
Dgi pit-tdng modt doan nhod

16i 48 he tu do. Coi bién d8i cia khi Ia ding nhist. Ching tb
chuyén dong ctia pit-tdng la dao déng diéu hoa. Lap biéu thic
cia chu ki dao dong.

LUQC GIAT d fl_.
— Céc lyc tic dung vao vat gém :

mg;ﬁ;cécéph,rcfl, F)z

(F1 = Pls; Fz = st)




WO

Taluénoé:mg+l_\1) =0
— O vj tri pit-tong can bing : p; = py = P
Do @6 : F01=F02

ad XF‘_‘ﬁ.m‘"-ﬁoz:ﬁ>

— & vj tri pit-tong c6 do dich chuyén x k& tit vj tri cin biing, céc

ngan c6 thé tich 1a :

v, =@+ )8 5 Vp = @-IxDS
Djnh luat Bbi-Mariéf(Boy]Q-Mariotte) cho :
p,S@ + K1) = p,S@ - |x]) = pSd
Ta suy ra : Py > Py = Fo > F

Téng Iyc tac dyng vao vt o6 4o I6n :

|2 F]

Fy— F1 = (pg — P1)S

2pSd | = 20V 3
a2 — 2 a2 — 2

Né&u x << d, ta c6 thé coi : a2 —x% = 42
Do d6 : I>F| = ZJ’EY[EW
d
Mzt khéc X va zf" = 1_"‘>1 + l_‘?2 ludn ludn trai chiéu.
Vay : EF = ——P——2 x = —Kx: Iyc héi phyc
d

Ta suy ra phudng trinh vi phan cia chuyén dong :
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x’ = —Ex: —gLVx= -—-(uzx
m md?

— Vay vat dao dong didu hoa chung quanh vj tri cAn bing. Chu

ki dao ddng co6 biu thic :

7 2.10f Mot sqi day thép c6 chidu dai

T‘=_ZE=27; m _ oy M
w 'K !ZpV

! mang mdt qua cdu nhd, khéi i
lugng m, & trung. diém. Day duge . /‘/@\~\
cing ndm ngang. Lyc cing cda z
day c6 46 16n khong ddi F.

Kéo vat khéi vi tri cn blng
theo phuong vudng géc véi day
mot doan nhé va budng ty do.
Coi trong Iyc tac dung vao qua ciu khong dang k€ so véi luc
cang cda day, hay ching td qua ciu dao ddng diéu hoa. Suy
ra bi€u thic cia chu ki dao dong.

LUQC GIAT .
— Theo 48, cac lyc tic dung vao vat g0m céc lyc cang cia day. 8}

vi tri vat ¢6 do dich chuyén x k& tir vi tri cAn bing ta c6 téng luc
tac dung :
SE - R 4F,
. ZF :
Vé dd Ién ; < 7 —

IXF| = 2Fsina  (F = F, = Fy)

- -> ‘
Néu |x| << tacé :



-
sinazaztga:glil.

LY

Vay : 12~ 20
Ngoai ra X va Zf 1u6n ngugc chiéu. Do 46 ta c6 :
EF = — %; = -Kx: lyc héi phuc

Ta suy ra phuong trinh vi phan cia chuyén dong :

~ Vay vat dao dong diéu hoa chung quanh vj tri can bing. Ta c6
biéu thic cia chu ki dao ddng :

T=2=2ﬂvm=nv2€
w K F

P 211 Mbdt tdm gd duge dat nhm ngang trén hai tryc may hinh
tru quay déu ngugc chiéu nhau. Khoang cach gida hai truc cta
hinh tru 1a 2/ . Hé s8 ma sat trugt
gida hinh try va t&m gb la u .

2t )

Tém g8 dang cAn bing nhm N\\“\\\\\ \§

ngang. Ddy nhe né khéi vj tri can

bing theo phuong ngang va dé ty

do. Hay ching t6 tdim gb dao dong diéu hoa. Suy ra bidu thic
cla chu ki. '

LUQC GIAI
— Céc lyc tac dung vao khéi gb gbm cb :
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%

. trong lyc (m{_g’)
. cac phan lyc (ﬁ)

. cac luc ma sat (]?) N
p N2
(Fy = uNyF, = uNy) -
Ta ludn ludn cb : *
> > => > :/
mg+ N;+ N, = 0 ' ;
, v k_m,f !
— Khi vat can bing : R 21

YF=F,+F,=0
Suy ra : Ny, = Ny = Khéi tam G cach d8u hai truc quay.

— & vj tri vat c6 do dich chuy8n x k& tir vi tri can bing, téng luc

tdc dung la :

38

SE - B4 F,
T4dm gb kh61.1g quay quanh G nén :

My = M

Nl N2
hay : Ny(2 = |x]) = Ny + |x])
Vay: N, > N, = F; >F, ® DF c6 chiéu cia F,
Ta c6 thé vist : \
N . N _omg
= =
L+ |x| - |x]| 2!

Do d6 d9 16n cia t8ng luc la :

IDF| = F, - F, = uN, ~N,) = ,L(El&pﬂ



Ta ludn c6 % va Zf nguge chiéu. Vay :
EF = - ,u%g_) = —-Kx: Iyc héi phuc.

Ta suy ra phuong trinh vi phan cia chuyén dong :

<" K g

= —=X = ——X = —w2x
m )

— Vat dao dong diéu hoa chung quanh vj tri can bang. Ta c6 bidu
thic cia chu ki dao ddng :

@ ‘K 1e

72.12| Trong mdt dy 4n tudng tugng nguoi ta gia st dao duge mot
dudng ham xuyen qua Trai Dat theo mot ddy cung (trong mdt
mzt phing kinh tuy&n). Cho biét lyc hip dén ben trong Trai
P4t huéng vé thm va ti 1@ thuin véi khodng cach tit vat téi
tam. B qua ma sat va lyc can. ‘

Chung tb rang mot toa xe sé dao dong didu hoa trong dudng
him dudi tic dung cta lyc hip dAn. Suy ra chu ki dao dong.

Ap dung s& Cho bén kinh cia Tréi D&t A R = 6370km;
g = 9,81ms_2

LUQC GIAI
— Céc lyc tac dyng gém c6 :

. Iyc hap dén F
. phan lyc N

3 vi tri M ciia xe v6i khoang cach CM = r ta ¢4 :




F=Fkr
Nhung véi r = R thi F = mg.

Tasuyra:k = %g

Vay : F = g,
R

— Khi cAn biing ta c6 :
Fo+N = 0:vat & vi e 0,

~ O vj trf xe c6 d dich chuyén x k& tit vj trf cAn bing, t8ng hye
tdc dung vao vat la :

CF = RN

Téng Iyc chi c6 thanh phan theo phuong dudng hdm. Ta c6 vé dp
16n :

!Zﬁ] = Foeosa = B8ropsq = g—lgl';{)l
’ R R
X va zﬁ ludn tréi chiéu nhau. Ta o6 :
>F = Jﬁ;:?: ~ Kx : lyc hdi phyc.

Ta suy ra phuong trinh vi phan cta chuyén dong :

x’ = ——ng= - By = —w2x
R

m

— Vay toa xe dao ddng difu hoa quanh vj tri can béing. Suy ra bigu
thic cda chu ki dao dong :

T = 21 E:znVE
. K g



Ap dung s6: R = 6370km ; g = 9,81ms™2

T = 2.3,14v&978-111 ~ 5060(s) = 84 phut 20 gisy

Ghi chii : Théi gian di hét duong hdm 13 T - g phuit 10 gidy bat ké chibu dai cia
2

dudng ham,

Bl BAI TAP LUYEN TAP

T 2.13  Mpjt I xo c6 @ cing k. Hay ching minh :
a) Chia 1> %0 lam n phén bing nhau thi méi 16 xo nhd c6
d6 cing tang n ldn so véi 1o xo ban diu.
b) Ghép lién ti€p n 1o xo v6i nhau thi Id xo ghép c6 dp cing
gidm n lan so véi 1o xo ban ddu.

¢) GAn vat niang vao 1o xo d8 tao mot con lic 1o xo. Hoi
con lc 1o xo si dung b xo nhd & ciu a) va 1o xo ghép & chu
b) ¢6 chu ki dao ddng thay d8i ra sao so vdi con lic si dung
b x0 ban d¢du ? ( n € N)

Ds : ¢) Gidm Vn 14n; Tang Vn lin

1214 Mot Io xo c6 4 cing k = 50,0Nm™* . Vat niing c6 khéi
lugng m = 1,00 kg.

a) Tinh chu ki dao dong cta con lic 1o xo cfiu tao boi vat
nang va 1o xo néi trén.

b) Dung hai Id xo giéng nhu 15 xo néi trén va tao mpt b
xo ghép theo hai céich :

— N&i lien ti8p d8 c6 mot 10 xo dai ghp ddi.
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— N&i hai diém cudi d€ c6 b xo ghep ciung chidu dai véi
mbi 15 xo ban ddu.

Tim 49 cing cia mbdi Id xo ghép. Tinh chu ki cia con lic
b %0 ciu tao bdi vat ning néi trén va mbi 1o xo ghép.
ps :a) T = 0,888s
" b) 25,0Nm™%; 100,0Nm™}; T, = 1,265, T, = 0,628s

4 2.15 Hai Id xo ciing chiéu dai ty nhidn /, = 25,0cm va cing 49

cing k = 50,0Nm™! . Vat c6 khéi Iugng m = 250g va o kich
A thuéc khong dang k8.
B8 tri he co hoc nhu hinh bén. Cac b xo
duge giit cho ludn luén thing dding.
a) Tinh d9 bién dang cta mbi b xo khi
50,0cm vt can bling.

m b) TU vi tri cAn bing, kéo vAt theo
phuong thing ding mot doan va bubdng
khong van tdc ddu. Hay ching td vat dao
dong diéu hoa chung quanh vj trf can bhng.

Y 8  Tinh chu ki dao dong:

(Ldy n = 3,14;g = 10,0ms™2 )

DS : a) 2,5cm;

b) T = 0,314s

*{’ 2.16  Mpjt 1o xo c6 d9 cing k dugc chia 1am 3 phin bing nhau.
Vat c6 khdi lugng m. Ngudsi ta b8 tri mdt he co hoc nhu hinh |
ben véi cic 1d xo0 c6 duge & trén. AB 12 mdt thanh réin, nhe,
c6 chidu dai L

a) Xdc dinh vi tri C phai treo vat d€ thanh AB luén nhm
ngang khi can bing.
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b) Tinh 4 cing cia he 1o xo

ghép. Suy ra chu ki dao dong cua
hé co hoc trén day.
c) Phai tang khéi lugng vat
them bao nhidu 14n @& he co hoc A C 8 ’
£ n

ndy c6 cing chu ki dao dong nhu
con lAc 10 xo cHu tao bdi vat m va
16 x0 ban dau ?

o (wad o AC _ 1
R
A L
. 3 ) L x b)K=9k;T=%V%
2 /AJ‘V{‘ L c) 8 lan '

2.17  Thanh déng chat 6 khdi lugng m = 0,100 kg dudc dat trén
hai 1o xo bé tri thing ding c6 chidu dai ty nhién bing nhau.
Céc do cdng B k, = 36,0Nm™! va k, = 64,0Nm™" .
‘Diém cui cia hai 1b xo gin vao mit phing ngang.
‘a) Cac diém tya O; va O, phdi c6 vi tri nhu the nao 8
thanh nhm ngang khi can bang ?

WG 0/2%11/{

D\w - & - /QL b) Cho thanh dao d@ng“theo

: ; €~
0O 1@02 (N phuong thing ding. Tinh chu
; ) ki dao ddng.
q GO
2 DS : a) E.Tl = % = _1_6,’
9
= > 2 1
"5~ (S
dﬁ& ( b) T = 0,200s
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2.18 Mot he gbm ba 1b xo0 gidng nhau hoan toan c6 cung dd cing
k. Ba vt cang kich thuéc c6 khéi lugng m o6 thé trugt khong
ma sat trén mat phing ngang duge gén véi ba Id xo thanh mot
tam gidc d8u. Kich thich he
bang céich ddsi ba vat khéi vj
tri cAn b3ng sao cho h2 luon
¢6 dang mot tam gidc déu va
d€ ty do.

Ching t6 mbi vat dao
dong diu hoa. Suy ra bidu
thdc cia chu ki dao dong.

ps: JF= -3k T = 2rym

2.19* Mot he co hoc c6 cfu tao nhu hinh va. Khung ABCD gfm

cdc thanh nhe c6 th€ di ddng nh¥ cic khép & bén dinh. Lbd xo
c6 @ cing k. O v trf cAn bing
khung c6 dang hinh thoi géc &
dinh A Ia 2a, .

Bép nhe vao hai ¢4u B, D va
budng. Hay ching td vat dao dong
diéu hoa quanh vj tri cAn bing.
Suy ra biéu thitc chu ki dao déng.

DS:ZF’= -_k 1?;T=27rtgozvE
tgza1 k



2.20* Hai vat o6 khoi lugng m, va m, c6 thé trugt khong ma sit
trén mit phing ngang duge gén vao ciing mot 1o xo c6 49 cing
k. Nén Id xo bing hai day manh. D&t

day nén 1b xo.

m, k M a) Ching t0 mdi vat dao dong
W% dibu hoa.
b) Lap biéu thic cia chu ki dao
dong.

DS:a)El_?)= - Kz

)T, = T, = ?ﬂv;'ﬂL
k(m; + m,)

2.21* Hai vat khéi lugng m; va m, dat trén mat phfing nim ngang
nhfin ndi véi nhau bdi 1d
x0 ¢ 40 cing k. Lo xo
dugc gilt nén lai nhd hai
day nhé. D6t day git hai
khéi.

m s m,

1IITTTTTP/777777777777777 777

a) Ching tdé cédc vat dao ddong vdi chu ki

m,m,
T =272y ———=
k(m; + m,)

b) Hign tugng xay ra sé nhu th& nio va chu ki ting hay
giam néu trudc khi dot day : ‘
— Mot vat duge gid chat ?
~ Mot vat dya sat vao tudng thing ding ?
(Thi gidi Li 1982 — 1983)
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DS : a) Luyc héi phuc

b) Chu ki ting; he dao dong chung quanh G chuyén dong
thing déu. '

1 2.22* Vat khdi lugng m c6 the trugt khong ma sat trén mit phing
nim ngang dugc gin véi hai 1d
xo0 c6 db cing kyk,. Céc dfu

ky ks . kia cia hai 16 xo duge gi@ chat.
O vi tri can bhng, cic Ib xo
7277 SIS khong bién dang.

a) Pdy nhe vat ra khéi vi
tri can bing theo phuong cia tryc 1o xo. Lap biéu thidc chu
ki dao ddpng cha viat.

b) Sau mot thoi gian, cdc 16 xo khéng con gin vio vat nita.
Md ta chuyén dong xiy ra.
(Thi gidi Li 1983 — 1984)

DS : aT =21 m

ky + ky

BT = n(VE+Yﬂ>
.
2.23* C6 hai he cdu tao nhu trong hinh vé sau :

® @
k § - 9"
oq B o . B
| ®m |

A
£1 £2

- >
<




Thanh OB nhe c6 th& quay quanh khép O. O vj tri can
bang, thanh nhm ngang.

a) Xac dinh 40 bi&n dang cia Id xo & vi trf can bing.

b) Kéo vat khoi vi trf cn bing moét dogn nhé va bubng.
Ching t6 vat dao dong diéu hda. Lap biu thdc chu ki.

l
pS: a) (1+i)i‘91;5
BT = 2.n(‘1+i—2) %
1 LR

+4 2.24* Mot hé co hoc c6 cdu tao nhu
hinh vé. Lbd xo ¢6 dd cing k. Rong
roc c6 khoi lugng khong dang ké.
Day treo khong dian va khong ma

sat.
a) Xac dinh bd bién dang cia I M
x0 khi hg¢ can bang. %
. m
b) Kéo m, xudng theo phuong '
thding ddng mot dogn va budng.
Ching t6 h¢ dao ddng. Lap bidu
thiic cia chu ki.
DS : a) Jm; — myle
k
. by T = or | 2Lt ™2

k
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2.25 Mot con lic 10 xo chuyén dong trong céc diéu kién cia hinh

vé. Ld xo ¢6 d0 cing k. Vat niing d6ng chit hinh try c6 khéi
lugng m, tiét dien S. Khi vat
chn bing, mét nida chiéu cao
cia hinh try chim trong nuéc
c6 khéi lugng rieng D.

Dich vat khdi vi tri cAn bing
theo phuong thing ding mot
doan nhd hon nda chiéu cao va
budng nhe.

a) Bo qua lyc can va ma sét
chi xét luc ddy Acsimét; ching
to vat dao ddong diéu hoa.

b) Lap biéu thic cia chu ki dao ddong.

pS: BT = 27—
SDg + m

226  Mpt day cao su dan héi, khéi lugng khong dsng k& duge
treo vao diém O. Chiéu dai ty nhién cia day la 10,0cm. Lyc
dan hdi cta day cao su ciing tuin theo djnh luat Hic (Hooke).
Gin vio diém cudi cla day vit ning c6 khéi hugng 100g. Do
dén cta day la 2,5cm.

a) Kéo vat nang khdi vi tri cAn bling theo phuong thing
ditng xubng dudi a8 day c6 chidu dai 15,0cm va budng nhe.
Ching t6 vat dao ddng diéu hda. Tinh chu ki dao dong.

b) Lam lai thi nghigém trén nhung kéo vat huéng xudng
thdng ding cho t6i khi day c6 chidu dai 17,5cm va budng.
Khao sat chuyén dpng cia vat.

lbl
o



Thita nhan khi day cao su khdong con cang, né khéng anh
hudng gi d6i véi vat. Ly g = 10,0ms™2
"bS a) T = 0,314s
b) Dao ddng tudn hoan. T" = 0,383s

2.27 Mot chét long chda trong 6ng hinh chtt U tigt dign ddu. §
trang thdi cAn bang, muc
chét 16ng trong hai nhdnh
ngang nhau. Lam chénh
lech myc chit 16ng trong hai
nhénh chit it r6i d€ ty do.
Bb qua tinh nhdt cha chit
16ng va ma sat.

a) Hay ching td chit
long trong 6ng dao dong
diéu hoa. Tinh chu ki dao
.ddng. '

b) Giai lai bai toan trong trudng hgp &ng c6 mdt nhdnh
nghiéng géc a so véi phuong thing ding.

Il
33
|~

DS : a) T

b) T = Zytv.—l_
g(1 + cosa)
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Béi‘ toan 3 :

Cac phuong trinh cia con lc 1o xo

{ max

— Téng lyc :

— Lijc dan héi :

* dao dong ngang
F= -kx

50

1. Phuong trinh chuyén
— Phuong trinh li dp :

PR S G
lmin
- -YA {,
=== -A-i.r F max
Te---&k--40
--4
A —---X
-
mg
\

dong

x = Asin(wt + ¢)

— Phuong trinh vén téc :

v =

wAcos(wt + @)

— Phuong trinh gia tdc :

- wZAsin(wt + )

2. Biéu thitc cic lwe

SF=mi= -1

* dao ddng théng ding
F= - (mE + k;)



3. Cac hé qua
— Cyc dai cda van tdc va gia téc :
V. =CUA;a =w2A

max
— Chiéu dai cyc dai va cyc tidu cla 10 xo dao dong thing
dung :
lm = G +A)—A 5 I = (,+A)+A

ml

— D9 I6n cyc dai va cyc tidu cia lyc dan héi cia 1o xo dao
dong thing ding :

0 A=Al
= mg+ kA ; |F>| = ( )

|F] min mg — kA (A < Al)

M BAI TAP THi DU

” 3.1

Cho cac phuong trinh dao ddng sau :
a) x; = 4cos2rt(cm)

b) x, = - sint(cm)
c) x3 = — ScosSt(cm)

V6i mdi dao ddng, hay x4c djnh chu ki, bién d), pha ban
ddu cha dao dong.

LUQC GIAI

Bién d6i (n8u cfin) d€ dua phuong trinh li dp vé dang :

x = Asin(wt + ¢)

So sanh d€ suy ra &ai lugng cdn tim.
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a) Ta o6 : x, = dsin (20t + g) (cm)

Suyra: Tl =;A]:=4cm;¢l=12t.
b) Ta ¢6 : X, = sin(t + x)(cm)
Suy ra : T, = 215 = [6,28¢]; A, = [lem]; ¢, =[]
c) Ta cb : X, = bsin(b6t — —) (cm)
: (5t-2)
. _ 2n i
Suy ra : T3——5-sz1,268;A3=5cm;¢3= —_-_—2—

: * 3.2 Mbt vat dao ddng didu hoa chung quanh vj tri cAn bang O

gita hai diém B va C theo phuong trinh :
= Asinwt

+

o, ¢

] 1

a) Xdc dinh vi tri vat & thoi diém géc.

b) Vat chuyén dong ti¥ O dén C (Iin thd nhéit) hét 1,2s.
Tinh thdi gian vat chuyén dong ti O dén ‘trung diém I cta
OC (lAn thyi nhit).

B

LUOC GIAT
a) Vi tri & thoi diém géc :
Taco:t=0=>x=0:vjtri can bling.
& thoi diém g6c vat qua v trf cAn bing.
b) Thoi gian vt di tx O dén I :
Goi t,, t, I chc thdi diém vat tix O t6i C, I lon thit nhat

J
s

LM

O



¢
-,&

A = Asinwt, @ sinwt; = 1 2 ot = T
5 2
Ta cé : v ’
A Asinwt, # sinwt, = 1, wty = T
2 2 6
t 1 tl
Vay : -2 = 2 hay t, = - =0,40s
b3 2= 5
¥ 33

Mot vat dao dong diéu hoa theo phuong trinh :

x = 5sin2nt (cm)

a) Xac djnh bién dd, chu ki, pha ban ddu cia dao djng
b) Lap bidu thic cla van téc va gia tdc.

¢) Tinh van téc va gia t6c & thii diém t = 1_52s.Nhanxét

vé tinh chat chuyén dong hic 46.

LUQC GIAI
a) Bién do, chu ki, pha ban déu :

So sanh véi phuong trinh tdng quat ta suy ra :

A=5m; T=1s;¢ =0
b) Van téc, gia tdc :

— Ta cb :

v=x wAcos2rt

= |10%cos2rt(cm.s ™)
— Biéu thdc cia gia téc la :

a = —wzx

= - 207%sin27t(cm.s™2)
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c¢) Tinh chét chuyén dong :

. 5 i v= -51V3cms ! = - 27,2cm.s_1
Vit = —staco: o
12 a= - l0r%cms 2 = -1,00m.s

Ta c6 : av > 0 : chuyén dong nhanh dén.

¥ 34 C6 cac vat chuyn dong theo cic phudng trinh sau day :
a) x = 3cost + 1 (cm)
b) x = 2sin’(2nt + ) (cm)

4

¢) x = 8sinrt + 6cosrt (cm)

Hay ching td cac chuyén ddng la dao dong di€u hoa. Xdc
dinh bién 49 dao dong.

v LUQC GIAT
a) Truong hop 1 :

Taco:x — 1 = 3cost
Pat :x — 1 = u. Tasuy ra :

u = 3cost

hay : u = 3sin (t + ;—[) (cm)

Vat dao ddng didu hoa :

— quanh vi tricanbing x = lem
—bigndd A = 3cm

b) Truong hop 2

. — 9ain2 7
Ta cb : X 2sin (27tt+ 4)

= 1= T
=1 oos<4nt+2)
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bat:x — 1 =utasuyra: "

u = - oos(4nt+12t—>

x=1

" hay : u = sin4nt (cm)

Ta két luan duge la vat dao

dong diéu hoa : o, 7

— quanh vi tri cAn biing x = lcm
| — biendd A = lcm

¢) Truong hop 3 : O YN

8sinztt + 6cosnt

Ta cb : X

= 8 [sinnt + %cosnt]

Dét tga =§= Sina¢> cosazé;a'z 37°
4 cosa 5
Vay: x = 8 [sinﬂt.oosa + oosnt.sina]
‘ cosa
hay : x = 10sin(rt + a) (cm)

Vat dao dong diéu hoa :

~ quanh vj tricAn biing x = 0
~biendd A = 10cm.

:? 3.5

Hay tinh :

dat duge khi vat c¢6 vi tri nao ?

1%
6

Mot vat dao dong diéu hoa véi bidu thic li dp x="50sin27t(mm).

b) Gi4 trj ciia vAn tdc va gia toc dng véi pha dao dong

a) Gia tri cyc dai cia vin tdc va gia t6c. Cic gid tri nay
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LUOC GIAI
a) Céc gia tri cuc dai :

Ta ¢6 : v =x 100rcos2rt(mm.s )

0,1cos2rt(m.s 1)

va a= —wx = —200nin2rt(mms %)
= —0,2n%sin2nt(m.s”2)
Suy ra :
Vimax = 0,17tm.s_1 = 0,314m.s_1'
&y = 027%°ms™ 2 =|1,9Tms"2
Ta ciing ¢6 :

Vnax duoc dat t6i khi cos2nt = 1 = sin2tt = 0 = x =E}
ap.y duoc dat tdi khisin2rt = —1 = x = —50mm

b) Vén téc va gia tée ing véi pha %’E .

Véi 21t = 1% = <2n+§”—),taoéz :
6

6

v = 0lnoos® = — OB -1y 1 027(msY
6 2

a = —02%in2 = —0,17%ms?) = |- 097ms?

' 6




X 36 | Vat dao dong dibu hoa theo phuong trinh téng quat :

x = Asin(wt + ¢) o

a) Tinh van t8c trung binh trong mét chu ki dao dong.
b) Thiét lap he thuyc lién lac gita van téc va li do.

c) Ve ciang dé thi biéu di&n van t8c theo li dd.

LUQC GIAI
a) Van téc trung binh :

Ta tinh van tdc trung binh trong mdt chu ki dao dong T.

Ta c6 : s = 4A q &
T T 2n
hay : v = —?I-vm Y Y, A
Vit
b) He thitc lien lac gita x va v : ﬁ &JLA
izt -
Ta c6 :
, sinfwt +p) = X
[x = Asin(wt + ¢) A
l v = wAcos(wt + ¢) cos(t + p) = YV
wA
2 2
Suyra: X + Y _ =1 > o’ +v? = w?A2
A oA




c) Db thi bibu dién v theo x :

8

@, v,
%5
sy

%}t

v} Ha thic trén c6 &ang phuong
wA » .
trinh cua elip :
2 2
-A A 2 2
0 = a b

‘Ta c6 d8 thi bidu dién v theo

A x nhu hinh bén.

Vat c6 khéi lugng m = 0,25kg treo vawo 1o xo c6 49 cing
k = 10Nm™! .

a) Con lac nay dao dong v6i bign d3 A = 10,0cm. Tinh gia
tri cyc dai cta lyc hdi phuc va cia lyc dan héi (vé @ 16n).

b) Tinh lyc héi phuc va lyc dan hdi cGa 1o xo khi viit &
cach vi tri cAn biing 5,0cm. Bién 33 dao dong vAn la 10,0cm.

c) Con lic dao ddong vii mot bien dp khac. Lyc dan héi cia
10 x0 c6 dd 16n nhd nhat 1a 0,50N va la lyc kéo. Tinh bigén do
dao dong.

(Ldy g = 10,0ms™2)

LUOC GIAI

a) Gid tri cuc dai cua cac lee :

Ta 06 : YF = —lkx = - kAsin(wt + p)



Suy ra : O F),,, = kA = 10.10,0107% = 1,0(N)

- . ->
Ta ciing cb : mg+f=ma
Suy ra : F = — (mg + kx)
Vay:  |Flgy = mg+kA = 025100+ 1,0 = 3,5(N)l

b) Gia tri cac luc & vi tri vt c6 li do £5,0cm :

Theo @8 : x = *5,0cm . Ta suy ra :

SF = ~kx = ¥10501072 = 3 0,50(N)

F = —(mg+ks) = —(0,25.10,0 = 10.5,0.1072)
=[- 3,0 M)]hozc[- 2,0 )

¢) Bién do :

Vi F 1a luc kéo nén 1o xo ludn c6 bién dang dan. Ta suy ra :
A <Al
Vay : |Flpy = mg— kA’
: Do d6 ta tinh dugc :
mg = |Fl min
k

0,25.10,0 — 0,50
= 222209 7 0,99 ~10,2(m)
s 0.2(m)

A =




'ér 3.8 Vat dao dong diéu hoa véi tdn s f = 2,0Hz va biéen @
A=20cm. Lap phudng trinh chuyé&n ddng trong méi truting hgp
sau :

a) Chon goc thdi gian lic vat qua vj tri cAn bing theo chidu
duong.

b) Chon gdc thdi gian lic vat qua vj tri c6 li 0 + 10cm
ngudc chiéu duong.

c) Chon gbc thdi gian hic vat & vj tri bién.

LUQC GIAI
Ta c6 : w = 21f = 4rrds”!; A = 20cm

Suy ra cac phuong trinh téng quat :

x = 20sin(47t + p)(cm)
v = 80mcos(4rt + p)(cms )

a) Truong hop 1 :
Theodé,t:O:{x=0 = sm¢=°=>¢=0
v>0 cosp > 0

Vay : x = 20sindnt(cm)

b) Trueng hop 2 :

Theodé,t:O:{,j;; 21 ES s
: cosp < 0 ' 6

Vay % = 20sin (47t + %) (cm)




¢) Truong hop 3 :

Theo @8, t = 0 : x = +20cm (v = 0)
=4 sing = *1 > = 2
2
Vay x = 20sin <4m + i’_) (cm)
2

y— 3.9 Vat c6 khéi lugng m = 1,00kg treo vao 1d xo c6 @) cing
k = 400Nm™ L.

Lap phuong trinh chuyén dong cho méi trudng hgp sau :

a) Pua vat t6i vj tri c¢6 li ) x = + 5,0cm va budng ldic
t=0.

b)b Truyén cho vat & vj tri cAn bang van tdc
vy = 1,0ms ! lic t = 0.

¢) Dua vat tdi vj tri c6 li 4 — 4,0cm va truyén van tdc
vo = —0,8ms ' lict = 0. .

(Liy 72 = 10)

LUQC GIAI

Ta c6 : w = 4,5 = qlﬂ = 20,0(rads ™))
m 1,00

Suy ra cac phuong trinh :

[ x = Asin(20t + )
v = 20Acos(20t + ¢)
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a) Truong hop 1 :

- Lo A = 5,0cm
Theo 48 ¢ = 0 : x = 5,0cm Asing = 5,0 - n
v=0 cosp =0 = —
2
Vay : x = 5,0sin (20t + E) (cm)
2
b) Truong hap 2 :
x=0 inp = 0 =0 ot
Theo dé t = 0 : AN "=
v = 1,0ms Acosp = 5,0 A =5,0cm
Vay . x = 5,08in20t (cm)
¢) Truomg hop 3 :
X = - 4,0cm i = -
Theo d8 t = O : e | Asine 40
v = -0,8ms Acosp = —4,0
)
= Cid = 1 1.4 4
A% = 32
A = 4/2cm = 56cm
Vay : x = b,6sin (20t + @) (cm)
- 4

A 3.10| Con lAc 1d xo0 dao dong thing ding. Thdi gian vat di tit vi
tri thdp nhit t6i vi tri cao nhdt cdch nhau 10,0cm la 1,50s.

Chon gfc thoi gian 1A hic vat c6 vi tri thdp nhédt va chiéu
duong huéng xudng. Lap phuong trinh chuyén dong.

62



LUQC GIAI

| viendo:A = 199 - 50em
— Ta cb : 2

chuki : T = 2.1,50 = 3,00s

Suy ra : x = 5,0sin (—23£t + go) (cm) 1-A
— Theo dét = 0 : x = 50cm (v = 0) -7 o |woem
v
=>5,0sin<p=5,0=>simp=l=>go=£ A
| T 2
Vay {x = 50sin (Et + E) (cm)
3 2 X

) 3.11{ Vat c6 khéi lugng m = 0,160kg dugc treo vao ddu dudi cla
mot 1o xo c6 46 cing k = 25,0N.m™! . Du trén cta Id xo
gin vio mot diém of djnh.

Ban dau vat duge giit sao cho 1o xo khdng bién dang. Budng
ty do d& vat dao dong didu hoa. Lap phuong trinh chuyén dong.
Chon cic didu kien ddu tdy §. Liy g = 10,0ms 2

LUOC GIAT
— Tacb: w = & = ,’3-5& = 12,5rads”?
m 0,160

Cac phuong trinh tdng quat I :

'

Asin(12,5t + ¢)
12,5Acos(12,5t + @)
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3.12
X cia Id xo0 gin vdo mdt di€m cf djnh. Con lic 1o xo nay dao

L)
N
R

évitricﬁnbiingcﬁavat, d6 bi&n dang cia 1d xo 1a :
Al = mE - 0,160.100 _ ¢ 064(m)hay6,4(cm)
k 25,0
— Chon chiéu duong huéng lén. Chon
g0c thdi gian lic budng qua cu.

{o Ta cb :
-2 1 t=0:1%" 6,4cm
af T lv=0

—Yo
Suy ra :

Asingo=6,40¢m=’ "
cosp = 0 <P=E

Vay:|x = 6,4sin(12,5t + %) (cm)

Vat c6 khdi lugng m treo vio Id xo c6 40 cing k. DAu trén

ddng di€u hoa voi chu ki T. Trong qué trinh dao dong, chiéu
dai I6 xo bign thién tir {; dén [, .

a) Lap phuong trinh chuyén dong cia vét. Cac dibu kién
diu duge chon tuy y.

b) Dinh vAn téc va gia t6c cia W khi qua vi trf can bing
va khi cach vj tri nay doan d. '

¢) Djnh chidu dai ty nhién cda 16 xo
. (Céc bidu thic c6 th8 tinh theo T hosic m, k)




LUOC GIAI

z

Ta ¢6 :
tdn s géc : w =%

I, -1
biendo : A = 2—21

a) Phuong trinh chuyén dong : J

+A
Céc phuong trinh li 49 va van téc
c6 dang :
Iy~ 1 :
x = 2 1sin(gn—t+<p)
2 T
Iy — 1
v = Mmg(g’lt-}-p)
' T T

Chon gbc thoi gian la hic vat qua vi tri can bing theo chidu duong:

t=0:1F% 0 > i,sm«p 0 >0 =0
v>0 | cosp > 0
l,—1 g
Vay . |x = u.sin—z’-n-t
2 T
b) Van téc va gia toc :
— Tacb : v = oA - x?)
Do 46 ta suy ra :
Ovitricanbing: x=0= |v| = wA
a(l, — 1
hay : v0=:T(2 Y
T
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O vi tri céch vj tri cAn bing doan d :

X = *xd = |v] = wVAZ - &2

hay : v=12\/(’2_‘ﬁ)2_d2
T 2
2

— Taclingcé:a = —w%

Do d6 suy ra :
.Gvitﬁcﬁn&ng: x=0 a3, =0
.(”Ivitricéchvitricanbiingdoand:‘

X = *xd = a=F wid

hay : a=+ —/—.d

¢) Chiéu dii tw nhién :

Chi8u dai ctia Ib x0 & vj tri cAn bing la :
_Lth

cb 9

Do dan cia 1o xo & vi tri cAn bang duge xac dinh béi :

Al = Mg
k

Suy ra chiéu dai ty nhién :

L+ly mg
2 k

lp = ly— Al =



Vat c6 khéi lugng m = 160g duge ghn vao 10 xo c6 49 cing
k = 64,0N.m™! dat théng dung.

a) T vj tri cAn bing, &n vat xubng theo phuong thing
ding doan 2,5cm va budng. Lap phuong trinh chuyén dong.
Tinh lyc tic dyng l6n nhit v nho nhit cta Id xo lén mat 46,

b) Dat them Ién vat gia trong Am = 90,0g.

Gia trong ti€p xic v6i vat theo mat phing ngang. m
Ching tb rang bién 49 dao dong khong thé vugt
qua mdt gia tri giéi han n&u muén gia trong k

khong rdi vat trong qud trinh dao ddng.
(Lay g = 10,0ms™2)

LUOC GIAI

a) Phuong trinh chuyén dong — luc nén :

~Tacs: o= 4/_:“_ =.4’_64*_° = 20,0(rads™})
m 0,160 -

" Céc phuong trinh li 9 va van t8c c6 dang :

Asin(20t + ¢)
20,0Acos(20t + )

k

= 2,60c
Chon t = 0 lic budng. Tac6: t = 0 : x—O ™
1 Asing = 2,5 A = 2,5cm
= > J
cosp = 0 p ==
. 2
Vay x = 2,50sin <20t + %) (cm)
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— D9 bign dang ciia Id x0 & vj tri can bing I :
Al = Mg - 0160100 _ o5, ¥
k 64,0

Lyc téc dung l1én mat d8 1a lvc dan héi dng véi cdc chidu dai cyc
tidu va cyc dai cia 10 xo. Ta c6 :
lpin * AL = (Al 9-A) = 5,0cm. Lyc nén c6 @) I6n :

min °
F, = k. Al; = 64,05,0.1072 = [5,2(N)

b) Bién db gi6i han :
Xét gia trong trong tinh trang khong roi vat.-N6 dao ddng diéu
hoa cing véi vét. Ta ¢6 :

- > -»> ;\l.
Amg+ N = Ama’
Suy ra : N - Amg = Ama’ * I -
Amg
hay : N = Am(a’ + g)

D& gia trong khong r&i vat phai c6 diu kign :
N>0=>@+g >0=>2a > —g

Suy ra : ——w’2x>—g hay -k x> —-g

m + Am
DPiéu kign nay dugc thda néu :
k k

—_— = ——A<g
m + Am m + Am
+ A
Ta cb : Agh = 3,9cm‘
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»3.14

Chii 5 : C6 thé 1 luin céch khéc nhu sau :
Am 8 rdi vat néu tal > g . Didukién ndy dugc théa nducs:
m + Am : k
Do dé khindo A < Ay thi gia trong khong rdi vit.
Mot qua ciu khéi lugng m dugc méc vao hai d4u cia hai 1o

xo L,,L, chua bi bién dang va c6 d) cing 1an lugt 1a ky, ky .
Vat c6 thé trugt khdng ma st doc theo thanh kim loai manh

nim ngang.
Ddu A cua Ib xo L; dugc gii chit. Gid yén qué chu va kéo

din ddu B ciia Io xo L, dén B, 1di git chat dfu nay & B, .
Sau d6 budng qua ciu ty do. Cho BB, = /.

a) Lap phuong trinh dao dfng cia qua clu.
b) Tim van téc cyc dai cia qua ciu.

LUOQC GIAI
a) Phuong trinh dao dong ~ Chu ki

- -
Pat Aly, Al lan lugt l1a do o- F

bi€n dang cla céc 1o xo khi vat &

J——

vi tri cAn bing : — —
. 22,
Céc lyc dan héi 1a :
e
F, = - kA,

-
02 = — koAl

Ta c6 :
P+ Fpp = - 08 +k A) = TP+ N = 0)




K4
“2g

Xét vat & vi tri bdt ki 6 d6 djch chuyén X 50 véi vi tri cAn bing.
Céc lyc dan héi la :

- -
F = - k@, +%)
F, = - k@&, +%
Téng lyc tdc dung la :
YF=F+FmP+N=10) !
= — (kAL + ky AL) — (k; + k) X
&_.1_1
0

> DF

Ap dung dinh luat II Niuton ta c6 :

-
= (k; + ko)x

- ->
ma = — (k; + ky)x
k; + k
= a —1—___2x
m
k, + k
hay : X’ = -k (wz =1 _-2 2)

m

Vay vat dao dpng didu hoa quanh vi tri cAn bing véi tin s§ goc

. ‘\/kl + ky
—

Suy ra cdc phuong trinh :

x = Asin(wt + p)
v = wAcos(wt + @)

Chon t = 0 lic budng vat va chiéu duong la chidu tit vi tri can
béng d&n vi trf budng. Khoang céch gita hai vi tri nay Ia Al;. Ta c6:

70



N
oS
g%

Al + ALy = 1
Al Al
ky k,
k
> Al = 2.
k, +ky
x = Al Asing = Al
Vay : t = 0 : 1 > 4 !
v=20 cosp = 0
k
p=L,A=A = 2 g
2 k, +k,

Ta c6 phuong trinh dao dong :

N e
k; + k, m

b+
2

B
S

b) Véan téc cue dai
Theo phuong trinh van téc tdng quat ta suy ra :

Viax = @A

_‘('k1+k2 kyl
m 'k1+k2

hay : Viax = oK, 75y

3.15| Hai Io xo d9 cing k, , k, mdi c4i c6 mot ddu gén vao mot

bitc tudng thing ding con dau kia gin vao mot vat khéi lugng
m chi c6 th& chuyén dong doc theo mot thanh citng Dx nihm
ngang xuyén qua vat. B6 qua moi ma s4t.

7
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Tai thoi diém ban
ddu, 16 x0 k, bj kéo
din thém doan [, ct D’

Ao oom W;\/w»vmvvwxu
16 xo0 k, bi nén doan 4

l, . Tha vat ty do.

x

2

a) Lap phuong trinh dao dong cia vat. Suy ra chu ki.
b) Tim vén t6c cyc dai cia vat trong qua trinh dao dong.

Lvoc GIAI
a) Phuong trinh dao dong — Chu ki

.Dat Al 1a 49 bién dang
thém cida hai 10 xo (k& tit
vj tri & thoi diém ban ddu)
cho tdi vj tri cAn bing.
F, Khi vat can bing, cic lyc

{o1 ) A E

P 1, dan héi 1a :
o Loz -—
- - -
F01 = - kl(l1 + Al)
- --> ->

Do d6, ta c6 :

-> - - = >

P+N+F, +Fp =0
Viluenc6 B+ N = (—)>tasuyra:

-> > - ->
Fa+Fyp = — &k + ki) - (k +k)Al =
Xét vat & vj tri bat ki 6 d6 dich chuy&n x k& tit vj trf cAn bing.
Céc Iyc dan héi Ia :
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Fl= -kl +Al+%
F, = - k@G+A+3%)

Téng lyc tac dung len vat la :

SF

N’

P+N+F +F, = F +F,
o

- - -> -
= = (kly + kgly) = (ky + kp) AT = (g + ky)x

0
> DF = - (k +k)x
Ap dung djnh luat II Niuton ta c6 :
-> ->
ma = - (k, + ko)x
k, + k
=> aQ = — -1—2 X
m
k, +
hay X’ = —wx (w2 = _1____k2)
m

Vat dao ddong quanh vj tri can bang véi tdn s géc :

k, + k
w = v__l__2
i m

Ta c¢6 cac phuong trinh caa li 4o va van téc :

| x

Asin(wt +-<p)
] v = wAcos(wt + p)

Chon t = 0 hic budng vat va chiéu duong 1a chidu ti vj tri can
bing dén vi tri ban ddu, ta c6 :
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flo.lx=n . Asing = Al
v=20 cosp = 0
> >
Vay:p = T, a=p = [l kbl gl -kl
2 k, + ky k, + k,

Do 46, phuong trinh dao ddng Ia :

k.l, - k k, +
x =v————l 11 2lzlsin (V-*l l(2t+1r-)
k1+k2 m 2
Ta ¢6 chu ki :
T=E=2ny m
w k, +ky

b) Van téc cue dai

T phuong trinh t8ng quat ca van tdc ta suy ra :

Vmax = @A
_ v k +k il — kol
m (k; + ky)
) _ Ikl = kol
d " = Vil 7 k)

M BAI TAP LUYEN TAP

\*f 3.16 Mot vat dao ddng didu hoa theo phuong trinh
x = Asin (Z”_t + E) . Hay djnh céc thti diém
T 2

a) Vat qua vj tri cAn bing
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b) Vat qua vi tri ¢6 li dp —‘2} theo chidu duong

o) Vat cb 6 16n van t8c bing %vm

d) Vat c6 |v| = |a
Ds : a)t=‘(k—%>g;k?.l bt = (k-—%)T;kzl
arctg1
ot = (k—l)l;kzl dt = 2t |T
¢ 2 n+(k—1) 2
2

3.17 . ,
7 Ung véi pha dao dong % , li 30 clia mot vat dao dong didu

hoa 1a 9,50cm. Tinh bién 49 dao dong va li 40 dng v6i pha
591

3
ps : 10,0cm ; — 8,67cm
€818 yuy 15 cia mot vat dao dong didu hoa dng véi pha % I
2,00ms”" . Tén s5 dao dong 12 2,0Hz. Hay tinh bién do.
DS : 32cm
¥ 319 Ung voi pha dao dong % , gia t8c ciia mdt vat dao dong didu

hoa c6 gid trj 30ms™2 . T4n s8 dao dong la 5,0Hz. Hay tinh :
a) Bién d9 dao ddong
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b) Li 6 va van toc dng vdi pha néi trén.
DS:  a) 6,0cm b) 3,0cm va 1,6ms™!

J 3.20  Cho cac phuong trinh dao ddng diéu hoa sau day :

\

a) x = 4coslOrt(cm)

b) x = — Bsin2zt(cm)

©)x = —4V2cos(10t — E) (cm)
4

V6i mdi phuong trinh, hay xic djnh cic didu kién ban dau
va suy ra mot cach kich thich dao dong.
bs : a)x0=4cm;v0=0

b)xg = 0; vy = — 10zcms™!

k4
1

c) X, —4cm ; vy = — 40cms
1 321  Vat o6 khéi lugng m = 2,00kg treo vao mét o xo o6 db
cing la k = 50,0Ncm ™' . Kéo vat khéi vi tri cAn bang 0,03m
theo phuong thing ding va truyén vén téc 2,00m.s™! ciung
phuong.
a) Tinh bién 40 dao dong.
b) Tinh gia trj cuc dai van tdc cla vat, lyc héi phuc va lyc
dan héi cda 1o xo lic d6. '
c) Lap phuong trinh chuyén dong. Chon gfic thoi gian hic
vat c6 li dp + 0,05m. _
DS : - a) bem

b) 2,50ms™ ! ; 0; 20,0N

c) x = bsin (50t + E) (cm)
2
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3.22 Lap phuong trinh chuyén dong cla vit dao dong diéu hda
1 p p

trong mbi trudng hgp sau day :
= 0 vat qua vj trf can

= 31)
b) Bign d6 1a 10cm, tidn s6 la 0,5Hz. Gia téc cta chuyén
dong & thi didm t = 1s 1a 1,00ms™2 . (Ldy 72 = 10)
ps . a)x = 6,0sin27zt(cm)

a) Qui dao c6 dd dai 12,0cm. Lic t
bing véi van tdc 372cms™ ! . (Lay n

10sin( 7t + -’25) (cm)

b) x

3.23 Con lic 16 x0 c6 cdu tao nhu hinh va.
Cho biét :
k = 100Nm™';m;, = m, = 1,00kg;
g = 10,0ms™2

Khi he can bang :

a) Tinh 46 dan cta lb_xo.
b) D6t day néi hai vat m; va ﬁaz . Lap
phuong trinh chuyén dong cia mbi vat.

bs : a) Al = 20,0cm

b) x; = 10,0sin (10t + g) (cm) ;x5 = 5,0t%(m)
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3.24*  Mbdt Ib xo c6 chiéu dai ty nhién /, = 20,0cm. Mot ddu cia
1o x0 gin vao diém O c8 djnh. Treo vao 1b xo vat c6 khéi higng
m = 100g. Khi vt cin bing 1o xo0 dai 24,0cm.

 Kéo vt xudng thing ding cho t6i khi b xo o6 chidu dai
30,0cm réi tha ra.

a) Lap phuong trinh dao ddng cia vit. Tinh vén t8c va gia
tc clia vat khi qua vj tri can bing va khi cich vi tri nay

~ 2,0cm.

b) Treo them vao 1o xo gia trong Am = 60g trudc khi kéo
giong nhu trén. Lap phuong trinh chuy&n dong cla he hai vat
va tinh vAn tdc, gia tdc cia ching khi 10 xo c6 chidu dai
284cm.

Ly 22 = 10;g = 10,0ms™2)

pSs : a) x = 6,0sin (57tt + §> (cm)

94,2cm.s ! +88,8cms”!; 0; £5,00m.s 2

b) x = 3,6sin(12,5nt+.’2£) (cm)

374cms™'; —3,13ms ™2

3.25* Vat c6 khdi lugng m = 250g treo vao mdt Id xo c6 dd ciing
k = 250Nm™! . Ti vi tri cAn bing truyén cho vt vén t6c
Vo = 40cm.s™! theo phuong thing dung.
a) Lap phuong trinh chuyén dong. Tinh % 16n cyc dai va
cyc tidu cia lyc dan héi trong qué trinh dao ddng.
b) Vat gém hai kh6i cung kh6i lugng chéng 18n nhau theo
mat phing ngang. Néu mudn hai khéi luén gn vao nhau trong
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qué trinh dao dong thi vin t3c v, phai théa diéu kign gi ?
(Ldy g = 10,0ms™?)
DS : a) x = 4,0sin10t(cm) ; 1,50N ; 3,50N
b) v < 1,00ms !

3.26* Hai 10 x0 c6 cic dp cing k, va k, dugc ndi v6i nhau thanh
mot 10 xo dai. Mt ddu cia b xo ghép nay gin vio mdt bic
tudng thng ding, ddu kia gin vao mot vat khdi higng m cb
thé trugt khéng ma sit trén mit phing nim ngang. Ban ddu
vat duge gitt & vj tri sao cho 1o xo k; bj dan doan /; trong khi
16 x0 k, bi nén doan I, . Budng he ty do. Ching tb vat dao
dong didu hoa. Lap biéu thic cia chu ki va bien @ dao dong.

ps: T = ZnV——m A = ——-——Ikzlz.—kllll
k; +k, k, + ky

3.27* Mot he cd hoc c6 ciu tao nhu hinh
vé. Khdi lugng cta rong roc, Id xo0 va
day treo khong dang k&€ Chuyén dong
khong ma sat. Ban ddu cdc vat duge
giﬁdé’lbxocéclﬁéudéitgnhiénla. -
Budng hé ty do.
Ching t6 vat treo vao Ib xo sé dao
dong diéu hoda. Lap bidu thic cla bién
do dao dong. Cho biét : my > m, ; Id

x0 ¢6 40 cing k.

(my — m,;)

1
. mlng -
(my + m,)? /\Q

ps: A =

79




8,

Bai toan 4 : Ning lugng dao dong

cia con lic 10 xo

Cac bai toan lidn quan dén ning lugng dao dong cia con
lAc 1® xo c6 thé giai bing cich 4p dung nhitng k&t qua sau

day. ,
1. Niang lwgng dao déng — Suw chuyén héa ning lugng
— Bidu thic :
E = E;+E, = 1kA? = lmo?a2
2 2
— Sur chuyén héa :

— Ung durig : Ching minh dao ddng diéu hoa bang phuong
trinh bdo toan co ning.

Fpe = 0 E = const

E_pgeomdVs+ixdX =9
dt dt dt

hay : "= ~-=x = —-w%
2. Va cham vdi vat dao dong
— Va cham khong dan héi (va cham mém) :
A(mv) = O (bao toan dong lugng)
— Va cham don hbi :
A(mv) = 0;AE; = 0 (béo todn dong lugng va dong ning)
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BAI TAP THi DU

Vat c6 khéi lugng m = 1,0kg gin vao 1d xo c6 dd cing
k = 100Nm™" . Hg dao dong véi bien 40 A = 10,0cm.

a) Tinh nang lugng dao dong.

b) Tinh van t8c 16n nhit cta vat. Van tdc nay dat t6i & vi
tri nao clia vat ?

c) Dinh vi tri cia vat tai d6 dong ning va th& nang cia
vat bing nhau.

LUOC GIAI
a) Nang luong dao dong :

Ta cb : E = 1kA? ={0,5.1072]|.

1
2

b) Van toc :

Van t8c 16n nhdt cda vat duge tinh nhu sau :

Emax = E = —;—mvlzmx = Viax =,’2E- =|0,1ms™!
m

Khi van t8c l16n nhat, thé nang nhd nhit. Ta c6 :

E, =0 @ x=@:v_i tri cén bing

c) Vi tri vlt tgi d6 B4 = E,

Ta c6: 2E, = E > k= lga?
2
A
S : = * = 50V2 = |+
uy ra X 75 5, 7,0(cm)
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7- 42| Vat c6 khéi lugng m = 1,00kg gin vao Id xo c6 dp cing
k = 25,0N.cm” ! . Tinh bien d6 dao dong ciia he trong mbi
trudng hgp sau : ' '
a) Truyén cho vat van t8c v, = 2,00m.s”! theo phuong
cla tryc Id xo tit vj tri cAn bing.
b) Pua vét téi vi tri cdch vi tri c4n bding doan
xy = 0,03m va truyén van téc vy nhu trén.

a) Truong hop 1 :

Theo trén ta c6 : lmv(z, = —kA2

Suyra: A = vyY 2 = 200§ L% - 004m) =[4(cm)
T 25,0.10%

b) Truong hop 2 :

Tuong ty trén ta cng cb :

—mv0+lkx(2, = 1pa2

Suy ra : A, = x§+ll’:iv§ V91o +2—51(%(200)

V2510 % = 0,05(m) = |5(cm)

It
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T4.3 Vat c6 khdi lugng m = 2,00kg gén vao 1o xo dao dong diéu

hoa véi chu ki T = %s va bien d6 A = 10,0cm.

&) Tinh nang lugng dao dong.

b) Chon gdc thdi gian Ia hic vat & vj tri bign. Lap biéu thic
ctia ddng ning va th& ning cda ha.

LUQC GIAI
a) Nang luong dao dong :

2
Ta oo : E = lmw?A? = Lm 47 A2 = 150047 91002107
2 2 72 2 4t

E = 009(J)
b) Bidu thitc ciia dong ning, thé nang :

Theo céc diéu kien ddu ta dinh duge : ¢ = :g

Eq

0,09cos ( %) J)
Sy E, = 0,09sin ( ”) %)
LT 3

‘9.4 Ld xo c6 chiéu dai ty nhién 20,0cm. D4u trén cda Ib xo duge
git o dinh. Treo vao ddu du6i cia 1d xo vat c6 khéi lugng
m = 100g. Khi vat can bing 1d xo0 c6 chidu dai 22,5cm.

a) T¥ vj tri cn bing, kéo vt thing ding huéng xudng cho
t6i khi 16 xo dai 26,5cm v budng khéng van t8c ddu. Tinh
niang lugng dao ddng cta he vh ddng niang cla he hic vat &
cach vi tri cAn bing 2,0cm.
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b) Thyc hi¢n lai cdng vidc trén nhung treo them viio 1o xo
mit gia trong Am = 20g truéc khi kéo cho 1b xo c6 dd dai
26,5cm va budng. Tinh ning lugng dao ddng cia he va ddng
nang lic Id xo 6 chidu dai 25,0m.

(Ldy g = 10,0m.s™2).

_ LUOC GIAT
@) Ning liong dao dong va dong nang trong truong hop 1 :

—Tacs:Al =1 -1, = 225-20,0 = 2,5(cm)

He s8 dan héi cia 1o %o 12 :

{s
61 Cz k = mg = 0 100.10,Q = 40(Nm—1)
Al 25.107%
M’I- S _--1[0 Do djch chuyén ban ddu cia vat ké

2, tif vj trf cAn bing : |
Xy = lp — I, = 265 — 22,5 = 4,0(cm)

Suy ra ning lugng dao dpng cia he:

E = %kxz = %.40,0.4,02.10“4 = 32.1073@) =|32(mJ)

~ Ta chdng td duge bign 4 cha dao dong la : A = 4,0cm
Vj tri cach vj tri can bing 2,0cm c6 li 4 x = * 2,0cm.

Ta cb : vV = 0% - x%)
Do d6 : E, = émvz = —;-mwz(Az —x3) = %k(Az )

It

%.40.(4,02 ~2,0%.107* =24107% =[24mJ)|
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b) Ning luwong dao dong va dong ning trong trudng hop 2 :
— Dp dan cla Id xo0 & vj tri cAn bang c6 thém gia trong :

Ar = @+ Amg _ 0120100 _ 3 00cm)
k 40,0

Suy ra @ djch chuyén cta vat k& tir vj tri cin bing hic budng :
Xy = ly— ) = 265 (20,0 +3,0) = 3,5(cm)
— Ta suy ra tuong ty nhu trén :

* Nang lugng dao d@ng :

) 1, .2 1 2 10~4 _|
E = =kx’* = =.40,0.3,5°10"% =124.5(mIy = 25md)

* Dong naing cia vt & vj tri cAch vi tri cAn bang 2cm :

1 )2 1,42 2 '
E; = =(m + Am)v"* = =k(A™” — x%) = {16,5(mJ)( = 1Tmd)
d 2 2 :j

3((.5 Vat c6 khéi lugng m rdi ty do

tir 46 cao h 1én mot dia cAn gin e A
vao mot 15 xo thing ding o6 do h

ciing k. Khi cham vao dia, vt gin
chat vio dia (va cham mém). B6
qua khdi lugng dia can.

a) Ching t6 chuyén dong cia
vt sau va cham la dao dpng diéu hoa. Suy ra chu ki dao ddng.
b) Lap biéu thic cia bien do.

LUQC GIAI
a) Tinh chét cia chuyén dong. Chu ki :
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—Vantffccﬁavatkhivachémvégénvéodia:
vo = V2gh

~ Do bién dang cla Id xo khi vat dat trén dia can bang :

Al = g
k

Co ning toan phin ma con Ic 1o xo nhan duge khi va cham xdy
ra :

E, = imv2 + Leas?
2 2

Hé kin khdng ma st nén co ning bao toan. Ta suy ra :

Ey+E, = E; = const
hay : émvz + %kx2 = const

Ldy dao ham hai v& theo th&i gian ta c6 :
mvv + kxx’ = 0

Ta c6 : [x,=v”
vV = x
. 13} — » k - 2
Vay : vimx” + kx] = 0 < X' = ——=x = —w%x
m

He dao d9ong diéu hda. Ta suy ra bidu thic chu ki :

2 o\ m

T=__= —_—

w k
b) Bién do dao dong :
Béo toan co nang dao ddng cho :



By

2
E = 1aA2 = B, = mgh + (2
9 0 2k

’I‘asuyra:A=Ql;g 1+g—k}—l

mg

X4.6 He c6 céiu tao nhu hinh v&. Cho bigt m; = m, = 200g;
k = 50Nm™l;g = 10,0ms 2 Bb qua ma sit va khdi lugng
rong roc. * -

a) Tinh 46 dan cua 1o
xo0 khi he can bang.

_b) T vj tri cAn bing,
kéo m; xuéng 10,0cm
theo phuong thing ding
va budng. Gia sd m, vln

con & trén mat phing nhm ngang, hay ching t6 he dao dong
didu hoa. Tinh chu ki dao dong va van tdc cia vat khi 1o xo
c6 chiéu dai ty nhién.

LUgC GIAI
a) Db dan ctia Io xo khi hé can bing
- Taco: S - N,
=C = - %, b ?
@2 =1 = mlg = kAl “ 4——-, ¥ g °
Suy ra : - .
m,9 mz-g’

mg _ (,200.10,0
Al = L =2 Y =14,0(cm)
. o
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b) Tinh chét cia chuyén dong — Chu ki — Van téc : -

St

~ Cd nang cung cép cho he :

1, 2
E, = -kx
0 2 0

Hg kin, khong ma sit nén co nang béo toan.
E = Ed+Et = Eo = const

%

hay : é(m1 + mz)v2 + ékx2 = const

Lay dao ham hai v& theo t ta duge :

x? = —_k__.x = —wzx
m1+m2 .

Vay vat dao dong didu hoa.
— Ta cé chu K :

+
T=2 2nv——-_m1 T2 = 9,y 0400 656
w k 50

— Khi 1o x0.c6 chiu dai ty nhién, vat c6 li dd 1a : = AL
Ta c6 van toce : v=tw\/A§—x2

A duge xac djnh béi :

Vay :

v=2-20 01002 - 0,040% =[+ 1,05(ms ) =~ L,ims"})
0,400



&a.7 Mot t&m van nim ngang trén d6 c6 diat mot vat ti€p xdc
phing. T&m van dao dong diéu hoa theo phuong ngang véi bién
d A = 10,0cm. Khi chu ki dao dong T < 1,00s thi vat trugt
trén t&m van. Tinh hé s5 ma sit trugt gida vat va tdm vén.

(Ldy 2% = 10 va g = 10,0ms”2).

LUQC GIAI
— Dai v6i he quy chi€u gin vdi
tdm van, vat chju tac dung cua Fro -
céac lyc : - ~ ¥ "‘%_)6’

wmg N, By, Fy
- = -
Ta ludn ¢6 : mg + N = 0.

— Khi vat can bang (tuong d8i) trén tdm vén ta c6 :

->
Fus+ P = 0
= -> >
hay : F,—ma=0
2
Ta suy ra : Fm=ma=—mw2x=—4j;2m

Vi vat khong trugt d6i véi t&m vén, ¥, I3 Iyc ma sét nghi, ta co:

|Fpel = #N = umg

o

= . |x|
ug

Muén diéu kien nay ludn dugc nghidm ding, phai cb :

Do @6 :

’ 2 2
Tzzg_lxlm“:ﬂt_

Hg rg




ey
%y

hay : TzznvA=To
| I

Tt k&t qua ndy ta suy ra diéu kien dd vat trugt Ia : T < T

— Theo 48 bai, vat trugt khi T < 1s = T, . Ta suy ra :

4n°A _ 4.10.10,0.10"2
gT2 10,0.1,00?

p o= = (0,40

]O4.8 Ha dao ddng didu hoa

trén mat phing ngang
va ¢6 cfiu tao nhu hinh
vé. Vat M trugt khong
ma sit trén mat phing
(v6i chu ki T = 0,80s.
Vat m dat trén vat M theo mat ti8p xic phing. He s6 ma sét
gita hai vat 1a 4 = 0,25. Ly g = 10,0ms 2 va 72 = 10.

Tim biégn 49 dao dong 16n nhit cia M dé vat m khéng
trugt.

LUOC GIAI
Li luan tuong tu bai trén ta suy ra diéu kién :

hay : |x| = £8=

Didu kién nay ludn dugc théa néu cb :



ugl”

1%} max

¢ P 2
Dods: A = ugl? _ 0,25.100.080° _ [ Giom)
ax 2
A7 410

B BAI TAP LUYEN TAP

-r, 4.9 Mot 1o xo ¢6 chiéu dai ty nhién l° = 20,0cm. Ddu trén cla
/ 1o x0 gin vao mot didm cf djnh. Treo vao déu dudi cla 1b xo
mdt vat o6 khdi lugng m = 400g. Khi can bing, 16 xo 6 chiéu
dai | = 25,0cm. ‘

a) Ta vi tri can bing, truyén cho vat van téc
vy = 0,70ms” 'theo phuong thing dung. Ching t vat s& dao
dong didu hova. Tinh chiéu dai 16n nhdt va nhé nbét cia 1o xo
trong qua trinh dao dong.

b) Liy hai 1o xo gidng 16 xo trén va ndi v6i nhau thanh mdt
1o xo dai gip d5i. Treo vat m vio @€ c6 mdt con lhc 1b xo méi.
Cung cdp cho he nay cling mdt co nang nhu trudng hgp trén.
Tinh chiéu dai 16n nhit va nhd nhat cla lb xo trong qué trinh
dao dong lAn nay.

(Liy g = 9,80ms %)

DS : a) 5,0cm;20,0cm < ! < 30,0cm

b) 43,0cm =< ! < 57,0cm.

{.‘,4.10 Mot con lic 1o xo 6 ciiu tao nhy hinh vé. Dan c6 khdi lugng
mduqobénvéivéntﬁ'c%nhmngangt&ivachamvdivatM.
Sau va cham he dao dong diéu hoa. '
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Hay lap bidu thdc cia
chu ki dao dong va bien dd
trong mdi trudng hgp sau :

a) Va cham tuygt d6i dan
héi

b) Va cham tuyet d&i
khong dan hdi (va cham

mém).
ps: &T=2uY¥;a=_20 yM,
k m+ MV k
M +m mvy
b) T = 2n A=
) k Vk(m+M)

{; 4.11  Hai khSi c6 khdi lugng m, = 3,60kg va m, = 6,40kg
| dugc ghn véi nhau nhd 1b x0 o6 46 cing k = 1,60.10°Nm ™ 1bs
tri thAng dung nhy hinh vé. Téc dung lyc nén F thing ding

huéng xubng Ién khéi m,. Cho F = 96,0N.

a) Tinh d9 bign dang cia B xo
lic hé can bing.

b) Ngitng tac dung lyc nén det
nght. Hay ching td kh6i m, dao
ddng diéu hoa. Tinh chu ki dao dong
va lyc nén cyc dai, cyc tidu cia
m, lén mit d6.
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c¢) D& cho khéi m; khéng bj nhic lén khéi mat dat thi @b
16n cua lye F phai théa didu kién nao ?
(Liyg = 10,0m.s %72 = 10)
DS : a) 10,0cm
b) T = 0,400s ; 196N va 4N
¢) F < (m; + m)g = 100N

4.12* Mot he co hoc gébm hai qud cu c6 ciac khéi lugng
m, = 1,00kg va m, = 2,00kg c6 thé trugt khong ma sét doc
theo mdt thanh citng nhm ngang. Hai qua cdu dugc néi véi
nhau bing mot 1o xo0 c6 d¢
cing k = 24,0N.m L.
Truyén cho qua cdu m,,
dang nhm yén, van tdc ddu

vy = 12,0cm.s7 theo

phuong cia thanh trugt.
a) Ching to hé dao dong
diéu hda. Tinh chu ki.
b) Tinh nAng lugng dao ddng. Suy ra bién dd dao dong.

ps: aT = ZnV-—mﬁ‘&-— = 1,058
k(m, + m,)

b) E = 4,80mJ;A; = 1,3cm;A, = 0,7cm

*{; 4.13* Mot 1o %o c6 chiéu dai ty nhién [, = 20,0cm. Vat c6 khsi
lugng m = 100g. Ld xo c6 ddu trén duge gin vio mdt diém
c6 dinh. Treo vat vao ddu duéi. Khi h¢ can bing Ib xo dai
22,5cm. Tit vi trf cAn bing kéo vat xudng thing ddng tdi khi
16 x0 dai 26,5cm va budng nhe. e
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a) Viét phuong trinh dao ddong clia vat.

~b) Db 16n cla lyc dan hdi 1d xo bi&n thién trong cic gidi
han nao khi vat dao dong ?
c¢) Khi vat Ién tdi vi tri cao nhét va ding lai, dat nhe nhang
Ién vat mdt gia trong Am = 20g. Ching td he hai vat dao
dong diu hoa. Tinh bien 40 dao ddng va gi6i han bi€n thien
cta 4o 16n lyc dan héi.
(Ldy g = 10,0m.s™%)

pS: a)x = 4,0sin (4t + g) (cm)

A

b)0 < F < 2,60N

c) A = 45cm0 < F < 3,00N

4.14* Treo vat c6 khéi lugng M = 1,00kg vao 1o xo. Ld xo0 dan
them 5,0cm

a) Tinh chu ki dao ddng ciia con lic 1d xo duge tao bdi hg
néi trén.

b) Vat M dugc gi@ & vi tri cAn béng. Dat mot vat khac c6
kh&i lugng m = 0,20kg lén vat M réi budng khong van tdc
dfu. Tinh lyc dan héi 16n nhit cia 10 xo khi h¢ dao dong.

¢) Vat M lai duge dua v& vj tri can bang. Pua vat m len
cao khoang h = 10,0cm so v6i vat M rbi bubng vat m roi ty

do. Sau khi varcham v6i M thi vit m ndy len —;— d6 cao ban
dau va duge giit lai cdon vt M dao ddng diéu hoa.

Trong qua trinh dao ddng, lyc dan héi 16n nhat cia b xo
Ia 12,0N. Tinh ndi nang h¢ thu dugc do va cham.
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(Ldy g = 10,0ms 2 va 7% = 10)
DS : a) T = 0,44s b) 14N c) 0,15J

4.15* Con lic Id xo gdm vat ning c6 khéi lugng m = 1,00kg gin

4.16

vao 16 xo0 c6 d6 cingk = 100N ®. Lic d4u vat duge dat
trén gia d6 B sao cho b xo 8§ trang thai khéng co dan. Cho gia
d3 chuyén dong hudéng xuéng vdi gia téc khong déi
a = 2,00m.s 2va khéng van
téc dau.

a) Tinh thdi gian vat roi
gia dd k& t¥ lic gid 46 bit
ddu chuyén dong.

- b) Ching td sau khi roi
gid d6 vat dao dong didu hoa.
Tinh chu ki va bién 40 dao
dong. (Ldy n = 3,14)

(Thi gioi Vat li - 1989)
ps :a) t = 0,280s ,
b) T = 0,628s; A = @km

Mbt vién bi cé khdi lugng m; = m dugc tha khong van téc
ddu tir dp cao h, xudng mot dia c6 khéi lugng my, = 3m ban
ddu dung yén. Dia ghn vé6i 1o x0. Va cham la hoan toan dan
héi. Bi ndy lén, roi xubng, lai va cham vao dia; 14n va cham
tht hai niy xdy ra sau ldn tha nhﬁt mot khoang thdi gian bing

T(T 1a chu ki dao dong cha dia).
2
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4.17*

96

“hai, bi ndy 16n d6 cao h,

a) Sau ldn va cham thid

bing bao nhidu ? (Tinh ti On,
vi trf ban ddu cta dia chon
lam g6c O cua tryc thing l
ding Ox). i S N

b) Tinh (theo hva gia
tdc roi ty do g) chu ki va
bién d6 dao dong cta dia.

c) Hién tugng ti€p tuc
xdy ra nhu th& nao ? (Bd qua suc can cia khdng khi).

d) Cho hy = Im ; g = 9,8m.s”2. Ve trén cing mot hg

truc cdc dudng bifu dién x, = f(t) va xgz = g(t) ;
X, VA x4 la toa 40 trén truc x cia bi va dia. Ghi céc thdi diém
va cham (l8y 3 va cham; g6c thoi gian 1A hic tha bi).

Chi thich : Khi xét va cham, coi h¢ cic vat tuong tic la
kin.

‘,2
g 4

c) Sau hai va cham k& tir lic budng bi, hién tugng lap lai
nhu ci.

Ba qua cu c6 thé trugt khong ma sat trén mdt thanh ciing
nAm ngang. Qua ciu (1) va (2) c6 cang khéi lugng m duge néi
v6i nhau bang 16 xo c6 chiéu dai ty nhién /; va 40 cing k. Qua

cliu (3) 6 khéi lugng I va c6 van t6c vy t6i va cham dan héi
2 T

v6i qua clu {T).



VAT

4.18*

a) Chdng minh sau va
cham, cic qua ciu (1) va (2)
sé dao ddong didu hoa. Suy ra
biu thdc caa chu ki dao dong.

b) Tinh khoang cdch lén
nhit gita hai _qué ciu (1) va
(2).

2m
byl =1+ 2y
max 0 3 k

0] mdt s8 hd nube dai va hep, ddi khi ta quan sat duge hign

tugng dao dng clia toan thé khéi nudc gidng nhu nudc tra
séng sanh qua lai trong tich khi bung ra mdi khach.

D& khao sit hién tugng
nay (goi la Seiching) ngusi
ta dung mdt chau hinh chi
nhat c6 bé dai L chita nutc
t4i 46 sau h. Gia sit ban dau
mdt nudc dudgc lam
nghiéng mot lugng e rat
nhé so v6i h. Hay lap biéu
thdc cia chu ki dao dopng
cua nudc.

(Trich dé thi Vit li Quéc té 1984)
ps: T = L. L
V3 Vgh
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’f) 4.19*  Vat c6 khdi lugng m; gin vao 1o xo c6 @) cing k dao dong

khdéng ma sat trén mat phing ngang véi bien do A.
Khi 1d xo dan dai nhit va vat m, c6 van téc tidc thoi bing
0, dat vat c6 khdi lugng m, Ien trén m,. Mat ti€p xic gida

hai vat phing, nim ngang. Hoéi he¢ s8 ma sat u gita hai vat .
phai thés diéu kien gi d€ vat m, khong trugt trén vat m,?

kA

pS iy > —B
(my + my)g

'{4.20* Hai Io xo L; vA L, c6 cic hé s6 dan héi a

k, = 400Nm™ ' va

E

% L

k, = 200Nm™* dug 2

2 " c ghn 3—’75* 22%%%
véi vat c6 khéi lugng Pttt A

M = 6,00kg nhu hinh vé.
Vat c6 thé trugt khong ma sat trén mat phing ngang.

a) T vi tri can bang, kéo vat theo tm&: 16 xo0 cho L, dén
thegn 4,0cm. Khi d6 L, bj nén 1,0cm. Budng vat dong thoi
truyén cho vat van tée vy = 40,0cm.s~! theo phuong tryc 1o
x0. Tinh chu ki va bién 4 dao dong.

b) Dat vat thi hai c6 khdi higng m = 3,375kg lén vat M.
Hai vat c6 mat tiép xic phing, nAm ngang. Kich thich he dao
ddng theo cic diéu kien nhu trén. He s8 ma sat u giia hai
vat phai thda difu kign n3o thi vat m khdng trugt trén vit
M ? Ly g = 9,80ms 2

DS : a) 0,628s ; 6,0cm b)u > 0,44,



® Gidi lgi cac bai tip tir 2.13 dén 2.26 bing phu’dng phap dp dung
dinh luit Bdo toan co nang.

Bai toan 5 : Con lic 10 xo trong hé quy chiéu
khéng quan tinh

Xét con lic 1o xo trong hg quy chigu c6 gia téc ;0 -d@6i véi
he quy chiu quan tinh.
. Liee téc dung :
J ~ Trong lyc (mg )
— Lyc dan héi (F)
l’— Lyc quén tinh (F,, = —map)
. Xét vt & trang thdi can bing :
- > > -
mg + th +F, =0
-2
F
k

= Do bién dang : Al = -

Xét vl & vi tri c6 db dich chuyén x k& tix vi tri con béng:

Téng Iyc : 2F=mg+ HF = ok

= Chu ki dao dong : T = 2;:VE
¥k




Hl BAI TAP THi DU

5.1

Ta xét chuyén dong cia con lic Id xo trong he quy chiéu gan v6i

Con lic 1o xo gdm vat nang c6 khéi lugng m = 1,00kg gén
vao 1o x0 c6 0 cing k = 100Nm™l: Mot déu cda 1d xo treo
trong thang mdy. Chiéu dai ty nhién cda 10 xo la
I, = 30,0cm. ’

a) Tinh chidu dai cia Id xo khi vat can bdng khong dao
dong trong mdi truong hgp sau :

— Thang may chuyén dong déu

— Thang may chuy8n ddng véi gia tdc c6 4 l6n g

v 5

— Thang may ddt day, roi ty do.

b) Thang may dang ding yén, cho con lic dao ddng. Sau
d6 thang may c6 chuyén dong nhu sau :

- Di len theo ba giai doan : nhanh ddn déu vdi gia t8c c6

@ 16n £ | du, r6i cham dén déu véi gia téc cling c6 do 16n
5
-4
5
— Roi ty do vi dut day cap.

Hay tinh chu ki dao dong trong mbi giai doan chuyén ddng.
(Cho g = 10,0ms 2 ; 22 = 10)

LUQC GIAI

thang méy.

. 100

b
SN 0

o2a



@) Chiéu dai 1o xo :
Khi vat khong dao dong, né & trang thai ciAn bing (trong hé quy

chidu gin véi thang may).

- > - -

Ta cb : mg+th+F0=0

— Khi thang may chuyén dong déu : a=0;F, =0
- > -

mg+F, =0

=> kAl, = mg

Do bign dang : Al = D& = 1_’0_0619-’-9 = 0,100(m)
k 100

Chiéu dai lo x0 : {; = lo + Al; = 40,0cm

— Khi thang mdy cb gia toc a huéng 1én (1én nhanh din déu hosc

xudng cham din déu), ta c6 :

- - -
mg-—ma+F0 = 0

Chiéu leén tryc huwdng len :

Fp—-mg—ma = 0
hay : Fy = m(g+ a)
=> k.Al, = m(g + a)

Do bién dang : Al, = m(gk+ a) - 1’0;’6;2’0 = 0,120(m)

Chiéu dai 1o %0 : [, = ) + Al, = 42,0cm

— Khi thang mdy c6 gia tdc a huéng xudng (Ian cham dAn déu

hozc xudéng nhanh ddn ddu), ta c6 :

mg-ma+F, = 0
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Chidu 12n truc hubng xubng :

mg-ma-—-F, =0

hay : Fo = m(g—-a)
> kAl = m(g-a)
Do bign dang : Al = D& =) _ 1,0080 _ 0,080(m)
k 100
Chiéu dai 1o x0 : I3 = [, + Alg = 38,0cm
— Khi thang may rdi ty do : a = g, ta 6 :

- > > >

Fo = 0: b %o khong bi&n dang.
Chiéu dai Ib %0 : I, = [; = 30,0cm.
b) Chu ki dao dong :
— Khi vat khdng dao dong trong thang mdy chuyén dong, ta cb :
mg+F, + F, =0
hay : mg - ma - kAl = §

Xét vt & vi tri c6 40 dich chuydn x k& tif vi tri cAn bing khong
dao dong, tdng lyc tic dung la :

7

mg+f‘>qt+f‘>

-

-> - ->
mg — ma — k(Al + x)

hay : zf = ~kx: Iyc héi phuc
— Vat dao dong diéu hda v6i chu ki sau day trong tét ci. trudng
hop :
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5.2 Mot 1o xo c6 chidu dai ty nhién !, = 20,0cm. Khi treo vt

T = 221/ 2 = 21/ L0 = 0,628(s)
K 100

c6 khéi lugng m = 100g thi chiéu dai cda 1d xo khi hg can
bang do duge 24,0cm.

a) Tinh chu ki dao dong tu do cda hé.

b) LAy hai 1d xo0 gidng
nhu 16 xo k€ trén va bd
tri mét hé o6 hoc nhu
hinh vé. Hai vat c6 thé
trugt khong ma sat trén
thanh ngang. Quay he

quanh truc thing dung
véi tdn s6 n = 0,50 vongs ! Tinh chidu dai cla mbi Ib xo.
Liy a2 =10; g = 10,0m.s—2

M-l - e ()

LUgC GIAI -
o) Chu ki dao dong t do : o £ M - 0410
A —
Ta cb : Al = 24,0 — 20,0 = 4,0(cm) L 4.4
Suy ra he s3 dan hdi cta 1o xo : S ML

Kk = mg = 0,100.10,0 _ 95,0(Nm™})
Al 4,0.1072

Vay chu ki dao déng ty do la :

T = 2;:\/1“- = 27/ %100 <10 40(s)
k 25,0
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b) Chiéu dai céac 1o xo : »

Theo dé, ta c6 van t8c goc clia chuyén dong quay Ia :
® = 2mn = x(rds”l)

Hai vat c6 chuyén ddng tron déu trong d6 ludn co :
mg+N =0 |

Xét sy can bing cla hai qua cdu trong he quy chidu gén véi ching.

~ V6i qua cdu (2). Fy + (F p, = 0
= kAl = mw?(2ly + Al + ALy)
hay : k - mwz)Al2 - mw2A11 = 2mw210 (1)

~V6i qua clu (1) : By + P+ (Fp, = 0

=g > - ->
> Fi-Fy+(Fy, =0
Suy ra : kAl = kAl + mo?(l, + AL)
hay : (k — mw?)Al - kAL, = mw?, @)

Theo cic gia trj s5 ta co :
24AlL, - Al, = 04
24Al, — 25Al, = 02
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Gii, ta dugc : Al, = 1,8cm ; Al = 2,7cm

Vay cac @0 dai la :

ly = g+ Aly '~"A21,80ml

= gt AL = 22,7cm

5.3 Mot con lic 1o xo dao ddng théng ding. Vat c6 khdi lugng
m = 0,200kg. Trong 20,0s con lac thyc hign duge 50 dao dong.

a) Tinh dd cing cla 1o xo.

b) Vat khong dao ddng. Quay 1o xo quanh tryc thing ddng
‘qua diém treo & d4u trén. Vat vach mot dudng trdn nam ngang
hop véi truc 1o xo goéc 45°. Tinh chiéu dai cua 1o xo va s8 vong
quay tromg 1 phit. Lo xo cé chiéu dai ty nhién
l, = 36,0cm. Ly x* = 10.

LUQC GIAI
a) Pp cing cua 1o xo :
Ta cb : 50T = 20,0s
N T = 200 = 04
50
Vay : Y™ =T = 04

2
K = Armo_ 4100200 _ig50 oNm™Y
1\2 0’42

b) Chidu dai cia 1o xo — S8 vdng quay mdi phiit :
— Trong he¢ quy chiu gin véi vit, ta co :
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mg+ B+ F, = 0 <42
Suy ra : Fsind5° = mg ,@/{
| T

hay : k.Alsin45° = mg *® - F-~
7 .
qt \° T \,
/
4 Y

Vay Al = Mg
k.sin45° mg

- 0?200.102!0 ~ 57(cm)

50,0._...._
’ 2

Chifu dai b xo0 1a :

L=l +Al = 36,0+57 ~ 41,7(cm)

' — Ta cling 6 :

F
—& = tg45° > 47%n®micos45® = mg
mg

Do d6 : n = v g _ ‘( 10,0.2
47%1cos45° -4.10.0,417.V2

= 0,92(vdngs™') =|55,2(vong . phut™!)

M BAI TAP LUYEN TAP

5.4 Trong thang méy c6 treo mot con lic 1b xo. Vat ning c6

khéi lugng m = 400g. D) cing ciia Ib xo Ia 25,0Nm ™!, Khi
thang mdy ding yén, ta cho con lic dao dong, Chiéu dai 16 xo
thay ddi tir 32,0 dén 48,0cm.
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a) Thang mdy di len véi gia toc a; = 3§ . Tinh chu ki va

bién 4o dao dong. Chidu dai 16 xo thay d6i trong khoang nao?
b) Lam lai ciu trén néu thang may di xubng véi gia téc
= 8
% 10
¢) Gid st dang nging & trén cao thi thang may dut day
cap va roi ty do. Mo ti chuyén dong cla con lic trong hai
trudng hgp :
— Truéc khi thang mdy roi, con lic dang dao dong
— Truéc khi thang may rdi, con lic khong dao ddng.

(Ldy g = 10,0ms %22 = 10)
DS : a) 0,8s ; 4,8cm ; 38,4cm va 48.0cm

b) 0,8s ; 9,6cm ; 28,8cm va 48,0cm

5.5 He c6 ciu tao nhu hinh vé. Hai Ib xo L; va L, c6 cac dic

diém giong nhau. Hai vat (1) va (2) c6 cung khéi lugng m =

=100g va cé thé truot

khong ma siat doc theo

thanh ngang Ox. Khi

thanh nam y&n thi chidu

dai mbi 16 xo la 14,2cm.

Khi thanh ¢6 vi tri thing

ddng thi vat (2) cach O
doan 31,4cm.

a) Thanh quay déu quanh tryc thing ding véi van téc

0,5 vong.s~ L. Tinh chiéu dai m&i Ib xo.
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b) Chi gi lai L,va vat (1). Cho h¢ dao ddng thing ding
v6i bién d9 2,0cm. Tinh chu ki dao dong, nang lugng va chidu
dai cyc dai, cyc tiu cia 1b xo. (Ldy g = 10,0m.s™?)

DS : a) 18,0cm ; 20,0cm
b) 0,2s ; 20,0mdJ ; 13,2cm ; 17,2cm

5.6* He ¢6 cdu tao nhu hinh v&. Lo xo cb d6 cing k va chiu
dai ty nhién Ly Mot ddu 1o xo ghn vio truc thing ding. Vat
gin vao dau kia cla 1b xo va ¢ th8 trugt khoéng ma sat doc
theo thanh ngang. Quay tryc véi van téc géc déu w.

a) Tim chidu dai
cua Id xo.

b) Ching té ring
trong qué trinh quay

w tron theo 1 xo, néu

vat duge doi khéi vi

tri cAn bing trén

thanh va budng, né

sé dao dong didu hoa. Suy ra bidu thic céia chu ki dao dong.

)

bs : a)l = —
k - mw

b) T = hv*m_
k — mw?

2

108

-.;k—%



CHUYEN BE Il — DAO DONG CUA CON LAC PON

A. TOM TAT GIAO KHOA

1. Téng e tic dung
2f= mg+ 7= —mEs

& =~ OA)
(OF cf tac dung clia e
hdi phuc )
2. Cac phuong trinh cia
chuyén dong

— Phuong trinh vi phan:

& = — ol
va @ = - oa (wz = E)
) l
— Biéu thizc cua toa d9 :
s = spsin(wt + ¢) va a = apsin(wt + ¢)

(Gia trj cta s_, hojc oy, va ¢ do chc didu kién ban d4u cia
dao dong xac dinh).
3. Chu ki va tan sd

g T 2tV 1
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— Bidu thire -

— Su bién ddi :

hay

4. Nang Ilugng dao dong

Chon th& nang ciia vat khi & vi trf thdp nhét Iam goc thg

ning.

1

E = mgl(l - cosa, ) = —mglaf.1
2

5. szlnAt(‘)'c — Luc cing cha day |

— Van téc :

v =g = wscos(wt + p)

= &’ = wla cos(wt + ¢

vl = V2gl(cosa — cosa, )

— Luc cing :

= _E =
ke mg(cosa +g‘;>

mg(3cosa — 2cosa))

B. HUONG DAN GIAI TOAN

\w
Bai

Chu ki dao déng cia con kc don

toan 6

110

- Ap dung cdng thuc tinh chu ki :
T=20 (N : s0 dao dong trong thai gian 6)

N
g
= Van dyng méi lién hé giita céc chu ki ciia nhing con Mic
khic nhau hoic gitta cic chu ki va chidu dai.

I
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B BAI TAP THi DU

6.1 Thyc hign cac tinh todn d€ tra 19i cAc cau hoi sau day :

a) Con lc chiéu dai I; ¢6 chu ki dao dong Ty = 0,3s . Con
ic chidu dai [, o6 chu Ki T, = 0O4s . |

Hay tinh chu ki ctia con l4c c6 chidu dai (4, + Iy) cling &
tai noi do.

b) Hai con lic ddn cé cac chiéu dai hon kém nhau 22cm.

Trong cung mdt khoang thdi gian, con ¥hc (1) thyc hign duge
20 dao ddng trong khi con lac (2) thyc hién dugc 24 dao dong.

Hay tinh chiéu dai cla hai con lAc.

(’ LUQC GIAI
a) Chu ki :

4 ' ly
Ta c6 : T1=2n——;T2=2Jr—-
* g g

oli 2 2ly

Suy ra : T%=471—-;T2=47r—-

g g

Chu ki phai tinh c6 bidu thic :

T=271Vl—1+12 - T2=47[2 ll+l2>
g g

Vay : T = T2+ T2 hay T = VT + T,

T = V0,32 + 0,42 =[0,5(s)

?J,\
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b) Cac chiéu di :

Theo @& ta ¢6 :

20T, = 24T, = 2 .20 _5

Cong thic chu ki con lac cho :

T A
22 = 42, Suyra: _2=(é)2_2§
T, 4 ;L 6 36
Mat khac ta ciing c6 :
25 11
L=, =22 = (1-22)] = 22 > —=l, = 22
17 ‘2 < 36> 1 36 L
Vay : [ = T2cm ; ly =|50cm

6.2 Ha1 con lic don c6 chidu dai l4n lugt 1a l; val, . Tai cing
nci d6 cdc con lAc ma chidu dai (4 +1y) va (I — Iy) 1an lugt
c6 chu ki dao ddng la 2,7s va 0,9s.

Hay tinh chu ki dao dong T, va T, cta hai con lic c6 chidu

dai ) val, .
LUQC GIAT
Ta c6 biéu thic cda cac chu ki :
l +1 l
T—Zn—\/— T, = 2742 T = 27“/ . 2.7:\/1
g
: 2 2 2 )2
™ 72 T T
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Vay : 24+ T2 = T2 va T2-12 = T2

Do d6 : Tl = .T_+_,1‘_ = v gi+—()’9 = 2,0(5)
‘ 2 : 2
' 2 ' 2

/\/:\6.3 Mot con lic don c6 chidu dai /; = 100cm dao ddng vdi goc

nho.

Chu ki dao dong Ia T, = 2,0s

Tréen dudng thing diung
qua diém treo O va cach O vé
phia duéi 36cm, déng mot
dinh nho O’. Khi dao dong,
day treo caa con lic & vudng
& O’ trong chuyén dong sang
trdi cla vi tri cAn bang
nhung khéng bj anh hutng
trong chuyén ddng sang phai

cua vi tri nay.

Tinh chu ki cGa con lic méi.

LUJC GIAI
Mot dao dong ddy dd cla con lic sau khi dong dinh gém 2 nita
daoc dong Ung véi 2 chiu dai /; = 100cm va l, = 64cm

Chu ki ctia mbi con lic nay la :

1 2
T =27tv7; ; T‘=27tv7:‘
! g 2 g
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' - T, l
Suy ra . ; — = \/__2'= é
| T, L, 5
Do d6 chu ki ciia con lc bj vudng dinh O’ trong khi dao dong la:

=1 O VORE L L
T = (T,+Ty 2(1+5) "

B BAI TAP LUYEN TAP

6.4 Phai thay ddi chidu dai clia mdt con Iic don ra sao d& chu
ki dao ddng cda né :

a) Tang gdp doi ?

b) Tang thém < chu ki ban ddu ?
9

c)Giémbd‘t{—chuldbandéu?
6

DS:a) Tang 4 14n b) Them 1 ¢) Giam
3

T

6.5 Trong mot khoang thdi gian, mdt con lAc thyc hign duge
60 dao dong. Tang chidu dai cia né thém 44cm thi trong ciing
khoadng thdi gian d6, con Hc thuc hién dugc 50 dao dong.

Tinh’chiéu dai ban ddu cda con lic.

DS : 100cm

114



6.6

6.7

6.8*

Mot con lac don c6 chidu dai . Tinh theo / 0 dai x sao cho
khi tang thém hay giam bt chidu dai ban ddu ciia con lac mot
doan x thi chu ki dao ddng céa hai con lic nay tang, giam 2
14n so véi nhau.

DS :x = §£
5

Trong mdt thyc hanh khao sat chu ki cla con lic don, mot
nhém hoc sinh vé bang thuc nghigm dugc hai d6 thi sau day:

Duya vao cdng thitc chu ki clia con lic don hay suy ra cac
dai lugng bidu dién trén cac tryc toa 0. Gidi thich.

Mbt he gdm hai con lac don AB

va BC ndi véi nhau. Cac vat nang A o
c6 khoi lugng M va m. Pidm A dao =
dong ngang véi chu ki T. Ngudi ta BAm ¢

nhan thdy trong qua trinh dao dong
cha A day treo AB luon ludn thing
ding. Hay lap biu thic cla chiéu ¢t (™
dai day treo BC. Cho biét dao dong

cta con lac BC c6 thé coi 1a c6 géc nhd.

ps : BC = fﬂg(l +-IE)
4r® M
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toan 7 : Bién thién chu ki dao déng céa con

116

lic don theo nhié¢t d¢. Théi gian
nhanh, cham céa déng hé van hanh

bing con lic don

— Cong thuc gin ding :
(1+&" = 1+ne(e<<1)
— Ap dung cho né dii :

Lo=1lgl+aty) 5 1y = L1 +Aty)

Ty VTz _W[_‘l-utz
T, 4 1 +4t,

Véi it << 1, ta c6 :

[

1
(1 +At)2 (1 +4t,)72

:1‘_2.z( 'EZ)(I_&‘),_:HI_'_A(tZ—tI)
T, 2 2 2
E— P A_A_t = T2—Tl ~ &
T, 2 T, 2
Vay - AT _ Aat

T, 2

—~ Thoi gian nhaenh, cham :

{ .AT > 0:Doéng hd chay cham lai
i .AT < 0:Déng hd chay nhanh len

Thoi gian nhanh, cham sau 24 gy :



) |
r = N.|AT| = 864107 am) = gea10t 1ATL
T, T,

T = 4,32.10.At

B BAI TAP THi DU

0 7.1 Con lic c¢6 chu ki dao dong T; = 2,000s & nhiet dd
15,C. Biét hé s6 nd dai cda day treo con 1ic la
A = 5,010 %K1, hay tinh :

a) Chu ki dao dong cla con lic & noi @6 khi nhigt do 1a
35,0°C .

b) Thoi gian nhanh hay cham ciia dong hd chay bang con
Jic néi trén sau 1 ngay dem (24h) & 35,0°C .

LUQC GIAI
Thiét lap he thic lién lac gita do bi&n thién chu ki va 4o bign
thien nhiét 4o :

éE = lAAt
T, 2

@ Chu ki dao dong & 35°C :

Theo 8 bai : AT _ 15107520 = 5107*

T, 2
Suy ra : AT = 5107 T, = 5107%2 = 0,001(s)
Chu ki & 35°C 1a : T, = T, + AT = 2,001s
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b) Thoi gian nhanh, cham : 7
AT > 0 : Déng hé chay cham lai.

Thoi gian cham sau 24h la :

4 _ !
v = NAT = 864107 \q _ ggq0t. AT
T2 Tl

8,64.10°5.107* = 43,2(s)

~
Il

P72 Mpt déng hd chuyén van bing con lic don. 0 25,0°C dong
h6 chay ding. Day treo con lic cé hé sd& ndé dai

A = 21075%p"! . Hay tinh :

a) D3 bién.thien ti d6i ctia chu ki dao ddng & 20,0°C ciing
tai nai d6.

b) Thoi gian nhanh, cham cla déng hé sau 1 ngay dém
(24h) khi nhi¢t @0 thay d8i nhu tren.

HUGNG DAN
a) Do bién thién chu ki :

AT~ Liat = 121055 = — 5105
T, 2 2 ~ |

b) Thoi gian nhanh, cham :
AT < 0 : D6ng hd chay nhanh lén.

Thoi gian nhanh sau 24h :

v = N.JAT| = 4,32.10107* =|4,32(s)
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B BAI TAP LUYEN TAP

_-)? 7.3 Mot déng hd chuyén vén bang con Kic don. Déng hd chay
' ding & nhiet do d4u nao d6. Vi sau d6 nhigt do thay d6i nén
ddng hd chay cham lai.

a) Hoi nhiet @0 da tang hay gidm ? Giai thich.

b) Do bién thién nhiét do la 10,0°C . Sau mot tuén 12 déng
hé bi cham 1,00 phit. Tinh hg s8 nd dai cia thanh treo con
lic dong héd. :

DS : a) Tang ; AT '= Liat >0
2

b) A = 1,98.10 Sap !

7.4 Mot d@ong hd qua lic chi ding git vao mua néng khi nhidt
do trung binh Ia 30,0°C . Con lic clia ddng hd c6 thé xem la
con lac don ¢6 chiéu dai & 0°C la I, = 500,0mm . He s8 nd
dai cia thanh con lic la A = 2.107%7" .

a) Vao mua lanh, nhigt 46 trung binh 1a 20,0°C . Héi d6ng
hé s& nhanh hay cham ? Bao nhiéu sau 24h ?

b) Qua nang cta con lc cb thé dich chuyén doc thanh treo
theo mdt dudng xoén Sc ma cy xoay 1 vong thi ddi duge 0,5mm
(buéc cia dudng xcén &c). D8 didu chinh déng hd cho chay
ding trong mua lanh, pbai xoay vat ning theo chidu nao ?
Géc xoay la bao nhiéu ?

ps : a) AT < 0 : nhanh ; 8,64s

b) Disi xubng : @ = L vong
5

119




7.5 Qua lic d6ng hd cb6 thé xem la con lc don dao dong tai
mot noi c6 gia tdc trong trusng g = 9,80m.s 2 & 15,0°C
»a)Chuldconléclth = 2,0s . Tinh chidu dai cia con
lic.

b) Nhigt do tai d6 tang thanh 25,0°C . Tinh thdi gian chay
sai cia ddng hd.

bs : a) 99,3cm
b) Cham 5,2s méi ngay dam.
7.6* Trong mot budi thuc hanh, mét nhém hoc sinh ding con
lic @& do gia tdc trong trudng g. Con lc c6 thé coi 1a mét con

lic don o6 chidu dai 199cm. Qua cu Iam vat ning c6 dudng
kinh lem. Thdi gian cia 20 dao ddng do duge 56,5s.

a) Tinh gi4 trj cda gia toc trong trutng g.

b) Déng hé duge chia do téi -116s . Léy sai s8 v& chibu dai
bing b4an kinh qua cﬁt;, bay tinh sai s8 cia g.

c) Day treo clia con lic c6 he 8 nd dai 4 = 10 5dp~! .
’I‘mng. thi nghigm, nhipt dp thay d8i 10,0°C . Chung td sy

chenh lgch nhigt 4o ndy khong anh huéng ding ké tdi gi trj
do duge cua g.

(Ldy »® = 9,87)
DS : a) 9,82m s~ 2

b) Ag = 0,15m.s 2
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I B‘a.

toan 8 : Bién thién chu ki dao dong cia con

lic don theo d6 cao va dd sdu ké
tir mat bién

1. Anh huéng céa dé cao déi véi cln: ki dao ding
— Gia tic trong truong :
g = ¢M (@ mat bidn)
R2

g=G M———(c’id@caoh)
R + hy?

(G : hing s8 hap dan ;
M : khdi lugng Trai Dat)
— Db bién thién chu ki :

T, 'g R R

T_;-h T T b
T, R T, R
A

T, R

2. Anh hudng clia d sdu ddi véi chu ki dao ding
— Khai lugng Tréi Pét tir do sau h vao tam :

- ()
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— Gia téc trong trudng & dp
st h :

g = GM(R —h)
RS
— Do bién thién chu ki :

T, 2R 'ro 2R
Vay _é".[; = .L
T, 2R

M BAI TAP THI DU

" 8.1

122

Con lic don clia mét déng hé c6 chu ki dao dong
T, = 2,000s & muc ngang mat bién.

a) Tinh chu ki dao dong cia con lic nay & do cao 3200m.
Coi nhiét 49 khong thay d8i giita hai vi tri nay

b» Con lic lai dugc dua xubng mbt giéng mo. Do bién thien
ciia chu ki chi bang 1 cia truong hop trén. Van coi nhiet do
4

khong thay d8i, hay tinh do sau cla giéng. Ldy ban kinh Trai
bit 1a R = 6400km. :




LUQC GIAI

a) Chu ki :
Thigt 1ap h thitc : AT . b
T, R
3
= 3,210 = 0’5.10_3
6,4.10°
Suy ra : AT = 0,5.1073T, = 0,001s
Chu ki : T = T, + AT ={2,00ls
b) Po sau :

Thit lap he thic d6i véi 4o sau b’ :

AT _ W
T, 2R
Theo d : AT _ 1 > Po_1
AT 2h 4
Vay : b =P =[1600m
5 L

¥:8.2 Mot déng hé qué lac chay ding & TP. HS Chi Minh dugc
dua ra Ha Noi. Qua lic coi nhu mot con lac don, c6 he sd 1}6

dai 4 = 2107587 . Gia t6c trong trudng tai TP. HS Chi

Minh Ia g, = 9,787Tms"2
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a) Td TP Hé Chi Minh ra Ha N¢i nhigt dd giam 10,0°C
Déng hd chay nhanh méi ngay dem 34,5s. Suy ra gia tdc trong
trudng tai Ha Noai.

b) D& chinh déng hé chay ding giv, phai thay ddi chidu dai
con lic nhu th& nao ?

LUQC GIAI
a) Gia téc trong truong :

Ti 6 cac chu ki dao dong :

E‘g=\/7_z.f£z 1 _ Bg)
T .Y (1+2,1.At> (1 2g1)

Suy ra AT l(.A.At - %)
: T1 2 &
~ - - 107*
8,64
Dodé: 28 ~ 2at+-27.107% = —210°%+ -89 104
g]_ 8164 8,64
~ 6.1074

Ag = 6.107%, = 6:107%9,787 = 58,7.10 4(ms"?)

Vay: g, = g +Ag = 9,793m s~ 2 '

b) Thay déi chitu ded :
bat T’; 1a chu ki dao ddng & Ha Npi vdi chiéu dai da thay d6i I’ .
T Yy

Ta(f):——gz —

Ty ly

1l
—~
ot
<+
|
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Suy ra : 2.~ 2 = 20 =
vay : Al _ig107*
Phai tang chiéu dai them

78.3

8
10000

m.

Mot con lac “gd giay” khi dao ddng & muc ngang mit bién.
Day treo c6 he s nd dai A = 5.10 %@L .

a) Tinh chu ki dao ddng cla con lac khi dua lén mot ngon
nidi cao 4800m. Gia s nhiét 46 khong thay ddi.

b) Thyc ra khi d8i vi tri nhu trén, chu ki con lic khong
thay d8i. Giai thich v tinh toan cac dai lugng c6 lién quan
dén hien tugng. Liy ban kinh trung binh cia Trai Dit la
R=6400km.

LUQC GIAI
a) Chu ki :

AT 8 _
Thiét lap he thuc : —=E=M-=%.103

AT = ‘%.10‘3.2 = 0,0015(s)

Vay T = T,+ AT =[2,0015s

b) Gidi thich :
bat 1,, I, 1a chidu dai day treo con Yic & hai vi tri.
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U

’ l
Ta cb : —rI—‘= YEV—gl
Ty L 20

+2) (e

=~ 1+ﬂ+_}£

Theodé : T = T, . Suy ra :

AL _ _h . Nhist do da thay déi
21, R -
Al
Thigt lap : = = AAt
ll
Vay : aat = =28 o Ap = _ 2B _[_390%C
, R | iR

Nhi¢t @ gidm 30°C tir mat bién Ién dinh ndi.

Mot déng hd qua lic chay ding gits tai Ha Noi, & 20°C , véi
chu ki T = 2,000s.

Qua lic c6 thé coi nhu mdt con lic don gém vat nang khéi
lugng m = 500g va thanh treo manh bing kim loai c6 he s&
nd ddi @ = 2.107°K™! . Vat m c6 th& dich chuyén duge doc
thanh treo nho mot dinh 8¢ c6 buéc 6c h = 0,5mm.

a) Déng hé dugc dua tir Ha Noi vao TP. H Chi Minh. Hbi
& TP. Hé Chi Minh, véi nhiet do 30°C thi déng hé chay nhanh

hay cham so véi Ha Noi va nhanh, cham méi ngay (24h) bao
nhidu ?




b) G TP. Hé Chi Minh, d8 d6ng hd lai chi dung gi3 thi phai
xoay 8c didu chinh con lic mdt géc bao nhidu ? Theo chidu
nao ? .

c) Bién dd dao ddng cla con Fic 1a 5° . Do ma st nén khi
con lac dao ddng ty do thi sau 5 chu ki, bién 40 dao ddng chi
cdon 4° . Dao ddng cia con lic dugc duy tri nhd bd may cua
déng ho. Tinh cdng susit ciia méy khi déng hé dat tai Ha Noi.

Cho bigt : — G Ha Noi : g; = 9,793m.s™2

— & TP. H6 Chi Minh : g, = 9,78Tms™2

LUQC GIAI
a) Péng hd tai TP. H6 Chi Minh :

ty;1;; & 5 Ty : nhigt 49, chléudaxthanhtreo,glatﬁc

trong trudng, chu ki qua lac & Ha Noi
ty; Iy ; 8y ; Ty : nhidt 49, chidu dai thanh treo, gia toc trong

trudng, chu ki qua lic 8 TP. H6 Chi Minh

Taoé:———V‘ v
4 9]

V_ 1/1+at2 a.At
Nh 2
ung:
g_ v 1-28. 188
+Ag 2g, | &

Dat

Do d6 : -2 = (1+0‘At)(1—Ag)
1 2 2g,

~ 1+aAt_Ag

2 2g,
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- Ty | _ AT _ aAt_Ag _ 210°°10 -6107°
T, T, 2 2g 2 2.9,793
~ 41074
Tacé AT > 0: Déng hé chay chim lai.

Thoi gian chim sau mbi nghy (24h = 86400s) dugc tinh nhy sau:

, . 4
6 = NAT = 86410° Aqp - ggq10t. AT
T, _ T,

~ 8,64.10°4.107* =|34,56(s)

b) Géc xoay diéu chinh con lic
bat I3 ; Ty : chidu dai cia thanh treo va chu ki qué lic & TP. Hé
- Chi Minh sau khi diéu chinh.

T L l, + Al
Tacaé:-—§=V§='v2 ~1+2 (ﬂ<<1>
T, Iy ly 2,

Mat khdc, theo két qua clia cu trén ta suy ra :

Ty T, T,

Theo d8 ta c6 T3 = T, (d6ng h8 chay ding).

A : -
Dodé:#z _AT = _AT _ -4107*
2 Ty T,
T2 ,
V6i Iy =1 = S = 1m ta tinh duge :
4Jt2
Al = —8107%1 = — 0,8(mm)
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S ViAl< 0 , phai xoay 8c didu chinh theo chifu gidm chiéu dai
thanh treo (dua vat nang lén cao hon).
Géc xoay 1a :

g = 28 360° =(1,6 vong)

0,5

c) Cong sulit cua may déng hd v

Coi ma sit lam gidm nang lugng 1a déu. Ta c6 ) tieu hao co nang
sau 5 chu ki la

AE = -;—mgllag - émgllaf = Ap,

Muén duy tri dao dong cla con lic, bd méy phai tao nang lugng
dd @8 bu trix ning lugng tieu hao do ma sat : Suy ra cdng sufit cla
méay déng ho 1a :

Pdh |Pms| = =B

mgll 2 2 mgll *
(@5 — ag) = ——a; + ag)(a; — «;
Tor, 1“2 T (@ — a9

_ 0597931 ¢ _7°

20 1802

~ 6,71.10"4W) =|671(W)

B BAI TAP LUYEN TAP

7 85  Mbdt con lic déng hé c6 thé coi la con lic don. Déng hé chay
ding & myc ngang mat bién.
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{J 8.6

Y 8.7

»

8.8

i
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Khi dua ddng hd 1en dp cao 10,0km so v6i mat bién thi
phai ting hay gidm chidu dai va bao nhitu phéin trim d& déng
hd vin chay ding ? Gia si nhist dp khong thay d6i. Ldy bén
kinh trung binh cta Trai Dat Ia R = 6400km

~ DS : Gidm 3%

Chu ki con Fic don thay d8i ra sao khi dua né tit Trai Dét
1én Mat Trang. Thyc hién tinh todn vé6i gia thist nhist do khoéng
asi.

Cho biét : ~ Khéi lugng Trai P4t 16n hon khéi lugng Mat
Trang 81 lan,

— Ban kinh Tréi D4t 16n hon ban kinh Mat Trang 3,7 14n.
DS : Tang 2,4 14n

Dong hé qua lc chay ding & myc ngang mat bién khi nhigt
dd 1a 20,0°C. Thanh con lc c6 hg s& né dai A=2.10"5dp™L,
Dong hd s& chay nhanh hay cham bao nhitu sau 1 ngay dém
(24h) khi dugc mang t6i 40 cao 3200m & nhiet dd 10,0°C .
. DS : 34,58

Con lic ddng hé c6 thanh kim loai ma he s8 nd dai Ia
A = 2.1075d40"1 . Ban kinh trung binh cia Trai D&t Ia
R = 6400km.

a) Gii thich vi sao d6ng hd chay cham khi dua xufng mot
giéng mé.

b) Giéng sau 800m. Thdi gian chay cham cia ddng hé gip
doi gid tri tinh do anh huong cua do sau. Hay tinh 49 tang
nhigt d6 & day mo. .

ps:a)AT _ B b) AT = 6,25°C
T, 2R

. o
\'.ch“



g9

Con lic ddng hé c6 he s6 nd dai A = 2.107 %49~ . Péng

hd chay ding tai ndi c6 nhigt dp 25,0°C .

a) Khi nhidt @ tai d6 la 15,0°C thi d6ng hd nhanh, chim

mdi ngay bao nhidu ?

b) Gia s nhiét do luon khong d3i 1a 15,0°C . Phai dua déng

hé t6i @0 cao nao thi déng hd lai chay ding ?

Ldy ban kinh Trai D4t 1a R = 6400km.
DS : a) Nhanh : 8,64s

b) 640m.

\»
Bai

toan 9 : Bién thién chu ki dao dong cia con

‘lic don do anh hudéng cia mdt luc
phu khong déi

— Cac Iyc phy ngoai trong lyc va lyc cang cia day treo :
. lyc dign trudng
. luc @8y Ac—si—met
— Con lic khéng dao dong :
> =2 > - -
mg +Cy+f = 0 (f : lyc phu khong déi)
Pat: mg = mg+f = mg +Ty= 0
Suy ra : Cy = mg’ (g : gia téc trong trudng hiéu dung)

— Chu ki dao dong :
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_f 9.1

CON LAC CHIU TAC DUNG CUA LUC PIEN TRUGNG

Bidu thdc cta Iyc : f= qﬁ

BAI TAP THI DU

Con lic don c6 chiéu dai [ = 10,0cm. Vat ning c6 khdi
lugng m=10,0g mang dién tich q = 100uC. Con lic dugc treo
gida hai ban kim loai phdng song song dat thing ddng céch
nhau d = 10,0cm.

a) Tinh chu ki dao dong cla con lic vdi bien do nhd.

b) N&i hai ban kim loai vao hidu dién th& mot chidu 40,0V.
Hay x4c dinh :

— Vi tri cAn bang méi cla con c
— Chu ki dao d9ng méi véi bien d6 nho.

(Ldy g = 10,0m.s”2)

LUOC GIAT

a) Chu ki :

T;acé:'r=2nvz = 21 M=%'—=O,G28(S)
g

b) Con ldc trong di_én truong :

— Khi con lic cAn biing, khong dao dong, ta c6 :

132

f : lyc dign trudng

- > =2 -
mg+f+Te= 0 {fC‘O Lifc cang ciia day treo



-—d
+ -
+ , -
& —" "\ 0
+ —
+ T -
- U K-
Suy ra : tga:ﬂ}ﬁ:ﬂg_
mg  mgd
. -6
Vay - tgor = 100.107°.40,0
10,0.1073.10,0.10,0.1072
tge = 0,400
Do a6 : a = arctg0,400 =|21°48’
— Ta ciling ¢6 :
2
Gy = Vm’g + ¢E° = ng2+ (5@—) = mgv1+ (LE
m mg’
Dat : g =g 1+(LE)

mg

C6 thé coi con lic trong dign trudng nhu mot con lac thong thudng
khong tich dién dao ddng tai noi cb gia tdc trong truong hidu dung

g.

Chu ki: T =

‘%VI’=27r F L
g \/gv1+(i—g>2
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2_ 100.10"%.40,0

mgd 10,0.1072.10,0.10,0.10 2

1
%ﬁ 1 = T(l +e)‘I =~ T(l—-i)
Ve e 4

€

Pat.e = (—(1@-)2= <
mg

i

)2= 0,16

]

Vay : T

Il

Z.0,96 ~|0,603(s)
5

{ 9.2 Con lac don c6 khdi lugng m = 0,50g thyc hién dao dong

goc nho véi chu ki T, = 1,256s = gn__ s.

a) Tinh chiéu dai cta con lhc.
b) Hai con lAc cung chiéu dai va khéi lugng nhu trén. Cac
vat nang mang dién tich q;,q,. Ching dugc dat trong dién

trudng déu thing ding huéng xudng E. Cac chu ki dao dong
g6c nho 1an lugt do duge la

5T )
T, = 5T, va Ty = —0 Hay tinh ti s5 2L .
S | 0 2

. 7 dg

Ldy g = 9,80m.s™2

.LUQC GIAT
a) Chidu dui cua con ldc :

2 o .
an® 45

Ta c6 :

39,2(cm)

b) Tinh kit :
92

.134



T

N

-4 trang thai khdng dao dong (can bang) ta c6 :
e

- —p
mg +Co+ £ = 0

Suy ra : Ty = mgt|q|E ‘@
(gid st : |q|E < mg) oF o+ o+
3
Gia t6c trong trudng hidu N e
4 . 1E (q<0)
yng la :
E | | m“lj | t
g =g+ 19E l
m O

(Ta chi xét g > JﬂJE)
m

Do d6 con léc tich dién dao dong géc nhd trong dién trudng thing
ding. E c6 bidu thic chu ki la

g g+ 1
m
— Pat Ag = = E  Ta c6 cho méi truong hgp cia dé bai :
m .
T’1=275 l : T’2=27[ I
'g+Ag1 'g+Ag2
Suy ra :
T’
—-1=,—-g———=5=>Ag1=—-2-3g=>q1<0
To g+ Ag , 25
™ v R
Ty g+ Ag, 7 25
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Vay : &z_ﬂ=l

g Y|
Chi y
* Néu cdn-thié phdi xét tridng hgp
. IqIE > mgtaliluin nhu sau :
[ Ta cf trong tridng hop ndy q <0
> =2 -
o+ o+ + 0+ mg+Cy+f = 0
lE. ¢ 2> Cy = IqE — mg
=4 Gia tde trong trudng hiéu dung la :
| ™8 'ﬁ, o
J g = (ME_y
m
Do dé
.’& = _g_ = § = 'qll = _21153
Te tqulE 26E
-8
m
_& = __K_ = é = |q2| = 7_4%
To lglE 7 25E
m g
Suyra: 4 = 13
qz 37

* Ciing o6 thé s dyng gid tri dai 85 q cia dién tich dd thyc hién tinh todn :

1» 9.3 Con lic don, khdi lugng m, c6 chu ki dao dong voi géc nhd
6 mat dat 1a T, = 2,000s.

a) Tinh chiéu dai cta con lic.

b) Tinh chu ki dao ddng & 46 cao 6,400km so véi mat dat.
Coi nhigt do khong thay ddi.

‘¢) Con lic duge cho dao dong & mat dat. Vat nang dugc
tich dign q. Con lic dugc dit trong dien trudng déu thing
ding huéng xubng. D 16n cia cudng do dien trudng la

136



E = 9810V.m~ L. Khi d6, chu ki dao ddng ca con lac bang
ding chu ki ciia n6 6 dd cao néi trén. Hay xac dinh gia tri va
ddu cta dién tich q.

Cho : g, = 9,8lms 2 ; R = 6400km ; m = 100g.

LUOC GIAI
a) Chidu dai cia con lic :

2
2T, _ 9,812,000 _
Tacd: [ = Y =| 99,5(cm)

4r 43,142

b) Chu ki dao dong & dd cao da cho :

Thiét 1ap he thic :

]
o
[
=]
]
1)

Suy ra : AT = 1073T

Vay T = Tp+ AT = 2,0025

¢) Dien tich :

Thist lap biéu thic chu ki dao dong cta con lac tich dign trong
dién trudng :

T =\t — (gia st |q|E < mg)
q|E
m

pat : Ag = +1UE | ta o6 thd vigt : T = 2x
m

g+ Ag
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Theo d8 : AT _AT _h .o
Ty Ty R
Do @6 : |Agl << g

Ap dung cbng thidc gan ding ta cb :

AT . _Ag _ h Ag

48 _ _h
Ty 2g 2g R

=

Hé thiic nay chi nghiem véi q<o.

Do d6 : q = -2 mg _ 54073 0100981

210901
R E

9810

= -0,200(uC)

Ché ¥ -: Néu muén xét cd trusng hgp
IqiE > mg tali luidn nhu sau :

Ta phai ¢6 q (0. Do d6 6 vi tri cén bing khéng
daodéngtacé:
| To= f-me

= IqIE — mg
_ Suy ra gia tdc trong trudng hidu dung:

Eall

mg 8’=—LI |E-g
m

Chu ki dao dong cla con lic tich dien
dat trong dién trudng la :

=
u

-~ (n



Suyra; Jﬂl@—l: 1 = 1

AT’ AT

M 1 +— 14+ —
To T,

zl—A—T-<é’—r— 1078 << 1)

To * To

19lB - 5 - AT _ 1,999

mg TO
Do d6 : q =~ — 1,999%& = 1,099 . %:100.9.81
E 9810

NE
'9.4.

~ — 199,9(uC)

Mot con Fic don c6 chu ki dao dong 1a T, = 2,0000s tai
noi ma gia téc trong trudng la g = 9,80m.s”Z va & nhigt do
t, = 0°C. Day treo con lhc o6 he 6 nd dai & = 2.107°K L.

Boé qua moi ma sat va lyc can cia moi truong.
a) Tinh chidu dai /, cla con lic & 0°C va chu ki dao ddng
cia nb & ty = 20°C.

b) D& con lic & 20°C vAn c6 chu ki la 2,0000s, ngudi ta
truyén cho qua ciu cta con lic mdt dien tich q = 1079C réi
dat no trong mot dién truong d8u c6 dd 1on cuong @6 E kha
nhd va c6 cic dudng sdc nhm ngang va song song véi mat
phéng dao ddng cta con lc.

Cho bist khdi lugng ciia con lic 1a m = lg. Hay tinh do
16n cia cudng do dién trudng va goc lech gita phuong théng
dung va day treo con lic khi can bang.
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45‘
o

LUOC GIAI

a) Chiéu dii - Chu ki ¢ 20°C

— Ta ¢6 :

Suy ra :

l
g

;= T _ 980.2,000%
° 4 4.3,142

~|0,994(m)

—D_atlvé'l‘léchiéudiajv?achukicﬁaconléc&tz = 20°C. Ta c6:

> AT = 21074T

Vitat = 1+2 (o << 1y
‘ 2

, = 210742,000 = 0,0004(s)

Dods: T = T0+AT =2,0004s

b) D lon cia cudng dp dien triimg
- Géc lgch & v tri can bing

— Xét con lic cén bing trong dign
trudng. Ta c6 :

—
B+F+T,

0 @ = qf)
Suy ra :

To = Vo' + ¢B



C6 thé coi con Ic tich dign cho trong bai Ia tuong duong véi mdt con
lac don khong tich dién @it tai noi cb trong lyc higu dung P’ sao cho :

P+Cy=0
’ 2
Ta suy ra : P = mg ="Ub=ng2+le—.
m2
Ta cb : T’=2nvi,
g
22
Véi g’: g2+g£.
mZ
Do dé
1
T2 g - 1 [1+(_q§)2]4
m? m2g?
Theo d6 : (ﬂ‘i)z << 1. Ta 6 :
mg

T . [ qE\2
»T“'l <§1—1E)

P& chu ki cia con lic khong d8i ta phai c6 :

GB |2 _ oT
(2mg) 2

_ 110‘3980 V2310520

107°

~|2,772.10°V.m™Y)
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— O vj tri can bing ta c6 :

_ g& _ 107%2772.10°

£
tgao =
P mg 1.1073.9.80

> a, = 1,62° =[1°37

f9.5 Mot con IAc don gém mdt qua cAu kim loai nhd khé&i lugng

m = 1,0g tich dign |q| = 5,66.1077C dugc treo vio mdt sgi
day manh dai / = 1,40m trong dién truong déu E o6 phuong
ngang tai noi c6 gia t8c trong trudng g = 9,79m.s” 2. Vj tri
cAn bing cia con ldc hgp véi phuong thing ding gée
a = 30° :

a) Xac dinh d9 l6n cia cuong d dign trudng va lyc cang
cla day treo khi con lic can bing.

‘| can bang. X4c dinh chu ki cta con Hc.

d6i chiéu dign trudng nhung vAn gi nguyén do 16n. Con lic
sé. chuyén dong nhu th& nao ? Tinh dong nang cyc dai cda
qua cdu h

Bb qua moi ma sit.

b) Cho con lic dao dong véi bien @9 géc nhd quanh vj tri’

¢) Con lac da.ng ding yén & vj tri cAn bing, ta dot ng@t’

LUQC GIAT
a) DY lon cuong do dién trueong - Luc cing

— Qua cdu tich dién caAn bang dudi tic dyng cia :
-
trong lyc P
lyc dign trudng £ = qE

i
luc ciing cha day treo G
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—
Ta c6 B+f+Ty=0
Suy ra : tga = i = _]_HJE
P mg
Do @6 :
g - mgtge _ 1,0.1073.9,79.1,732
lql 3.5,66.10 "
= 104(V‘m_1)
- Ta ciing c6 :

G- P - mg 1,0.10°%.9,79.2
cosa cosa 1,732

~(0,0113(N)

b) Chu ki cua con léc tich dién
Xét con lc tich dign can bang. Ta c6 :

—
B+f+To= 0

> > ->

bat : P+f=P
- > >

> P +Ty= 0

C6 thé coi con l4c tich dién da cho 13 mdt con lAc binh thutng, khong
tich dién nhung dat tai ndi 6 trong lyc hiéu dung (biéu kién) P’.

Ta cb :

T = va L (g : gia t8c trong trudng higu dyng)
g)
Co

Véi g’=E-=—=——g— ta suy ra :
Co m m cosa
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™ = 2n‘/lcow - 6,28 1,40.1,732
g 29,79

= (2,21(s)

¢) Chuyén dong cia con lbc khi d8i chibu dign trudng — Pong
nang cye dai

~ Vi tri can bing cla
con lAc trong dign trutng
méi B cting léch 30° so véi
phuong thing ddng nghia
Ia lach 60° so véi vj tri cAn
biing trong dign trudng ci

Cé thé€ coi con e tich
dién la dat trong dién
trudng B va & thoi diém
ban ddu con lic dugc dua
tdi géc lech 60° so véi vi
tri cAn bing.

Mzt khac, vi trf cAn bing ciia con lic trong dién trutng B c6 thé
coi 1&2 dugc xdc dinh bdi trong lyc hiéu dung P” = B+ £
=, > P
P+Cy=0

- - => -

P” 1a lyc tdng hop tao bdi trong lyc P = mg va lyc dign trudng
) |

Do d6 P” 1a luc thé, ghy ra bdo tom co ning. O hai vi tri bien
quanh vj tri cAn bing, th€ ning cyc dai bing nhau.

Suy ra con lc dao dpng qua lai véi bien db géc f = 60° hai bén
vi tri cén blng trong dien trumg B,

14

o

- Gy



— Pong ning cla con lAc cyc dai § vj tri can bing va cb gia tri
bing th& nang cyc dai & vj tri bién. Ta cb :

(EQmax = mgh = 2E(1 - cosp)
cosa

-3
= 1,0.10 79,792 y 40(1 - 0,5)
1,732

~| 7,91(mJ)
CON LAC CHIU TAC DUNG CUA LUC DAY ACSIMET

Bidu thirc cia luc :

-
g

f= -mg=-VDg = -%’mg rs

i

D : khéi lugng riéng cla vat nang
D’ : khdi lugng rieng cta chat khi mg

B BAI TAP THi DU

‘* 9.6 Thanh con ldc cia d6ng hé cd hé s6 nd dai
A = 2,0.107%d0 . Qua ning cia con Hc c6 khéi lugng rieng
D = 8450kgm > Déng hé chay ding tai noi c6 nhit o
20,0°C khi con lic dao dong trong khong khi.
a) Hdi tai noi d6, con lic & nhist do 20,0°C dat trong hop
chan khong thi ddng hd nhanh, cham mdi ngay bao nhiéu ?
b) Phii ting nhiét dd con lic tdi bao nhiéu thi trong chan
khong ddng hd lai chay ding ?
Cho khé6i lugng riéng cda khéng khi la
D, = 1,300kg.m™3. Trong li luan, bd qua lyc can, chi xét lyc

ddy Ac—si—met.
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LUQC GIAI
a) Thoi gian nhanh, chém :

~Trong chan khong chu ki dao d9ng ciia con
< lic 1a : :
rs

— Khi con lic cAn bing trong khong khi ta
™9 co : *
mgo +’C70+ f=

Suy ra : @0— mg, — f

Gia t8c trong trudng hidu dung :

. _Dy
— 1 — —
go( )

Biéu thic chu ki dao d9ng ciia con lic trong khong khi la :

%f_ \/— o)

Vi 20 <<, ta cb

D
Ty _ T+AT, _ AT, ( _D(,)% D,
T T T D 2D



AT, Dy _ _ 1,800 _ _ 1,58

Suyra: — = -
T 2D 2.8450 13
AT, < O : Dong hd éhay nhanh hon.

Thti gian nhanh sau m)t ngay dém :

‘ AT, AT
T = N.JATy| = 8,64.104-u—| = 8,64.104--|——°|
T, :
~ 864.10° L .1073 ={6,65(s)
13 .
b) Nhiet db :

bat T, va I’ 1a chu ki dao dong va chidu dai ciia con lic dat trong
binh chan khong sau khi thay d8i nhigt d.

Iéﬂﬁ-v _ Dy =v1+zt2v Dy
Taoo'TV ! ( D)v 1+ Aty ( D,>

Suy ra - To _ ., AAt_ Dy
T 2 2D

Néu ddng hé chay ding ta c6 : Ty, = T.

D
Vay : A Ap = 0
2 2D

5 ,
Do d6 : At = =0 = 1 = 7,7°C
AD 20.10756,5.10°

=-t, + At =[27,7°C
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f 9.7. Con*lic ca mot ddng hd chinh x4c dao dong trong binh
chan khong. Vat nang cia con lAc duge lam bang kim loai c6
kh6i lugng rieng 8,50g.cm™3. Chu ki cda con lic ding bang
2,00s trong diéu kién trén. Hay tinh mdc sai léch cia déng hd
néu bmh chita khong khi.

Cho : — Khéi lugng rieng cla khong khi : D, = 1,25g17!

— Gia t8c trong trudng : g = 10,0m.s™2

LUGgC GIAT
Thiét 1ap bidu thic chu ki dao dong clia con lac trong khéng khi:

D
Dy -5 D
Suy ra : .T—=<1—_Q)2z1+__(l
T, D 2D
D
AT . 2o - 126 _ 7351078

To 2D 2850.10°
AT > 0 : Déng h8 chay cham.

Muc sai lech cta déng hd trong 1 ngay dém :
r = NAT = 8,64.104-%1

~ 864.10¢. AT _ 8,64.10.73,5.107¢
T
0
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B BAI TAP LUYEN TAP

~’D 9.8

9.9*

Mot con lic don c6 chu ki ding bang 2,0000s & 20,0°C .

a) Tinh chu ki con lic & 30,0°C . Day treo con lic c6 he.
6 né dai Al = 2,01075K71 .

b) Con Hc dugc cho dao ddng trong dién trudng nhkm ngang
c6 cic dudng sdc song song v6i mat phing dao dong. Con lic
dugc truyén dién tich ¢ = 0,10uC . Chu ki dao dong cia con
lic trong di€u kien 46 va & 30,0°C vAn diing bang 2,0000s.

Tinh d 16n cia cudng 49 dién trudsng. Cho khdi lugng cia
vat nang 1 10g. Liy g = 10,0ms™2

DS : a) 2,0001s

b) 2.10*V.m™!
Con lic don gém qua cAu nho c6 khéi lugng m = 5,90g va
dudng kinh 1,0cm. Chidu dai con lic la 100cm.

a) Con lAc dao dong tai noi c6 gia toc trong trudng
g = 9,80m.s™2 . Tinh chu ki dao dong véi géc nhd.

"b) Con lic dao dong l8n lugt trong chan khong va trong
khong khi. Hoi phép do chu ki phai c6 dd chinh xdc t6i mic
nao thi hai chu ki dao dong méi cb gia trj do duge khac nhau?

(Chi xét tdc dung cla lyc d8y Ac si met cia khong khi.
Cho khdi lugng riéng ctia khong khi 1a D, = 1,20g271)

s’ a) 2,006s
b) 5,3.10°8
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v~)4 9.10* Con lic d6ng hé c6 thé coi 1a mdt con lic don dao dong tai

2 2

noi c6 gia tdc trong trudng g = 7°m.s” “.

a) Trong khéng khi, chu ki cda con lic do dugc
Ty = 1,000s. Tinh chidu dai cta con lic don.

b) Con lic dugc cho dao ddng trong mdi trudng chda khi
CO, . Tinh d9 sai biét ciia ddng hd mbi ngay.

Chi xét anh hudng cia lyc ddy Acsimet Cho biét :

— Khdi lugng rieng cia chit lam vat ning con lic 14
D = 8,00g.cm™®

Khéi lugng rieng cia khong khi 1a D, = 1,25g.77!

DS : a) 25,0cm

b) Cham 3,5s
Bai toan 10 Con lic don trong hé quy chiéu

khong quan tinh

Trong he quy chi®u chuydn dong véi gia toc 5; so v6i he
quy chiéu quén tinh, con lic chju thém tdc dung cia lyc quan
tinh F_, .

~ Lap bidu thitc cua gia tdc trong trudng hiéu dung (bidu
kién)

He thic lyc & trghg thai can bing (con lac khong dao
dong) :
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mg +Co+ Fyy =7
hay : mg +_’Z_73-— m;o =0
. Lap bidu thic cia lyc cang :

To = m[h(gag)| = me

[(gay) : him clag. a9
. Lap biéu thic cla gia t6c trong trudng higu dung :

g’ =r_ZZO = h(g’ao)

m
~ Suy ra bidu thizc chu ki dao ddng
. Li luan coi con lic dang xét nhu con lic trong he quy

chifu fuén tinh véi gia t8c trong trutng g.

. Suy ra biéu thic chu ki :

T = MYI = 2nv l
g h(g, ay)

B BAlI TAP THi DY

<F10.l

Qua lic d6ng hd coi nhu con lic don dao ddng tai noi cb

gia toc trong trudng g = 9,80ms ™2 . Chu ki dao dong Ia
T = 2,000s.

a) Tinh chiéu dai cia con Hc.

b) Con lic dugc dat trong mot thang may. Thang méy di
len tit mat ddt va dat 4o cao 300m trong 40,0s. Chuyén dong
ciia thang méy gbm ba giai doan lién ti€p :
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— Nhanh din déu trong thui gian t,
— Déu trong thdi gian ty = 2t;
~ Cham dén déu va ditng lai & @5 cao néi trén sau thdi

Hay tinh chu ki dao ddng cdia con lic trong mébi giai doan
chuyén dong. Coi gia t&c trong trung khéng d6i.

(Ldy 72~9,86 )

LUJC GIAT
@) Chidu dui ctia con ldc
2
"Ta 06 : | = &2 _ 9,802,000% _ 99,4(cm)
4r? 4.9,.86 .

b) Chu ki dao dpng trong mbi giai doan :
Xét chuyén dong clia con Fc trong hé quy chi€u gin véi thang
may.

Chon chiéu duong 1 chiéu chuyén dong, ta tinh duge :

a, = lms_z;a2=0;a3= - 1lms™?
Khi con lic & trang thai khong dao ' 3
1
ddng (can bing tuong d5i) trong thang T
m4dy, ta c6 : z
mg + T+ Fe=10
hay:mg+a—m;= 0 ! fqt
H mg
. )--_
Suy ra: Gy= m(g+a) (|a|=g) -~

152



a».
%)
2p

C6 thé xem con lic dat trong thang may chuyén ddng la con lic
théng thudng trong hé quy chi®u quan tinh nhung dao dong tai noi
c6 gia tdc trong trudng hiéu dyng la :

g =g+a

T = 27;v_l_ = l
g g+a
Vay :

~ Giaidogn 1: T, = va L = TV——g—
g+a; g+a

= 2,ooov~——9’8° =[1,91()

10,80 A

T, = T =|2,000s|.

T, = 2yt = Tv-—g——
- Vg+ag g+ ag
9,80
2,000 Y 280 ~l211(s
Yoso

‘ ( 10.2| Con lic don c6 chu ki T = 2,00s khi dao dpng v6i bien )

nhé tai ndi cb gia tdc trong trudng g = 9,80m.s™2 . Sau d6
con lac dugc treo vao trin modt toa xe chuyén dong, trén dudng
nim ngang, nhanh dén d8u véi gia téc a = 2,00m.s™ 2

Chu ki :

— Giai doan 2 :

— Giai doan 3 :

a) Pjnh vj tri cin bing cla con lic trong toa xe.
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b) Tinh chu ki dao dong vé6i bien d0 nhd cua con lic khi
xe chuyén dong nhu trén.

LUQC GIAI
Xét con lic trong hg quy chigu gin véi toa xe.

a) Vi tri ctn béng trong toa xe :

Khi con lic cAn bing trong toa xe
(cAn bang tuong d6i), ta cb :

mg + Tt By = T Fy = - mid

Suy ra:tga = 2 = 2009904
g 980

Day treo lech gbc a so v6i phuong
thing ding

a = arctg0,204 =|11°30’

b) Chu ki dao dong :
Theo trén ta ciing c6 :

Ty - Vg T = mVP T R

Cé th€ xem con IAc dao d9ng trong toa xe la con Fic thong thudng
dao dong trong hé quy chidu quin tinh véi gia tdc trong trudng hitu
dyng la :

g = Ve+a

‘Taoéchuki: T’=27[VI=27[ 7?—7
g + a
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Suy ra : — = g = 1 = 0,99
T T VVEEE TV )
g
T = 0,99.T~1,98s|
10.3|  Chuyén dong cia mot thang may khi hoat dong dugc coi la

bign d6i déu.
a) Hoi khi nao thi thang méy c6 vects gia t6c huong len ?
Hudng xudng ?

b) Thang may chuyén dong gida mit dit va mdt giéng su
196m.

Khi di xubng cting nhu khi di 1&én, mt nfa quing dudng
ddu thang mdy chuydn dong nhanh din déu, mdt nda quing
dudng sau thang may chuydn dong cham dan déu cho téi khi
dung.

Db 16n cha cac gia t6c déu bing nhau va bang —lag (Lay
' 1

g = 9,8m/s?)

— Tinh khodng thdi gian (theo ddng hd qua lic dat trén
mat d&t) ciia chuyén dong thang may t mat dit xudng ddy
gigng.

— Dat vao thang may mdt déng hé qua lic chay ding khi
né & trén mat dat. Hoi sau mot ca lam viec 8 giv, mbi giv 6
chuy&n lén xuéng, dong hé trong thang mdy chay nhanh hay
cham hon so véi khi n6é dugc dat trén mat dat. Tinh @0 sai
lech cla d6ng hd. Gia si gia tdc trong truong g cb gia tri
khong ddi trong giéng.
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LUQC GIAI
a) Xéc dinh chuyén dong

Ta biét :

. Chuyé&n dyng thangnhanh din déu cb cac vecto av ciing chiéu.
. Chuyén dong th&ng cham dén déu o6 céc vectd ;,w-; nguoc chiéu -
Do d6 ta'suy ra :

~ Thang may c6 vectd gia t&c a huéng Ién :

*trong chuyén dong di len nhanh dén déu

hoge { *trong chuy&n ddng di xudng cham dén déu.
— Thang méy c6 vects gia téc ;hu?c‘mg xuéng :

strong chuyén dong di xudng nhanh dén déu
*trong chuyén ddng di lén cham dén déu.

b) Déng hd qué léc dit trong thang méy.
— Thdi gian ciia mot chuyén dong di xudng :
Trong nia doan dudng ddu, ta c6 phuong trinh chuyén dong :

s = la11:2

2
Thoi gian t, d& thang rﬁéy di hét nda doan dudng nay dugc tinh

béi :
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:

Sau giai doan nhanh dén d&u, thang mdy c6 van t8c v, xic dinh

béi :
v% = 2als = .ggh = .gh
10 2 10
> v, = gh _ 98VZms™!

10
Trong giai doan chuyén dong cham din déu ti€p theo, phuong trinh

van tdc la :
v=agt+tv = — By
| 2y 1 0 1
Thoi gian t, cla chuyén dong la :
_lov; _ 1098V2
ty, =

= = 10V2 = 14,14(s)
g 9,8

Vay thdi gian ca mdt chuy&n di xubng ddy gi€éng cla thang mdy

Ia:

t =t +t, = 20V2(s) =|2828(s)
— Db sai lech cia dng hd

Xét con lic déng hd & trang thai khong dao dong trong thang méy
chuyén dong (can bing tuong asi).

a,
| ',
r 4 + ol —
A B, \ Fat
_’? P (aF a=0) B
P P
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Ta c6 :%;+ B+ th =0 = G = P2F . = m(gta)
bat P =mg =T
Ta suy ra : g = g*a

Con, lic dao dong trong thang may chuyén déng c6 gia tdc c6 thé
coi tuong duong véi mdt con lic dao dong trén mut @4t tai noi o6 gia
téc trong trudng higu dung g’

Do 46, chu ki dao dong 1a :

l
T = ZEY—Z = 2z} L
g gta

Pat T = Zan 12 chu ki dao ddng clia con lic khi dat trén mat
g
dat. Ta c6 :

g
Xét chuyén dong di xuéng. Pat t'; va t’y la gia tri chi bdi déng

hé trong thang mdy cho khodng thdi gian nhanh dfn déu va cham
ddn déu. Ta c6 :

tl T’l g T’2

g

Vay : £, +t), = (V1—3+V1+3)§ ;(t1 = t2=§)
g B -1

Khi di 1en hay khi di xudng chuyén dong ciia thang méy déu gém
hai giai doan bing nhau, mdt c6 &, huéng 1én va mot 6 ay huéng
xubng (a, = a, = a) .

T’=2nvz. 1 = T
g Vl:a VI:E
g
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Do d6, thi gian ciia mdt chuy&n 1&n xudng chi bdi déng h6 dat
trong thang méy la :

6

2t +t'p) = (Vl —§ + Y1 + i)t

(V0,9 + V1,1)20V2
=~ 56,49(s)

D0 sai lech clia thdi gian chi bdi déng hd sau mot chuyén len xubng

N

la:

Af, = 6, — 2t = 56,49 — 56,56 = — 0,07s

Sy sai loch chi x3y ra d6i véi thoi gian thang méy chuyén dong.
Do d6, trong mdt ca lam viéc v6i 48 chuyén lén xubng, 4 sai lech
ctia déng hd 1a :

A6 = 48A9, = |- 3,36s

Gi4 tri am cho thdy d6ng hé dat trong thang may cham hon.

- JE 10.4

Mot 1o xo khéi lugng khéng dédng k&, @6 dai ty nhien
l,= 25cm. D dan cda Ib xo ti 1p véi khbi ugng clia vt treo
vao, e 5mm cho 20g. Bd qua moi lyc ma sit va lyc can cla
mdi truong.

a) Treo vao 10 xo vat c6 khéi lugng m = 100g. Kéo vat
‘theo phuong thing ding xudng du6i vj tri cAn bing doan 2cm
rdi buéng khong van tdc ddu. Xac dinh chu ki va phuong trinh
dao dong cia vat. Liy g = 9,80m.s 2

b) Treo con lic 1o xo k& trén vio trong mdt chiéc xe dang
chuyén dong nim ngang. Ld xo lach khéi phuong théng ding

goc 15° . Tinh gia t8c cla xe va d¢ dai cda Id xo.
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c) Treo mdt con lic don c6 dd dai 25cm trong xe dang
chuyén dong nhu & cau b). Xéc dinh vi tri can béng ctia con
lic don va chu ki dao ddng nhd cda noé.

LUQC GIAI
@) Chu ki va phitong trinh dao dpng

— Ta tinh duge 4 cing cia 1o xo nhu sau :

K = F _ mg _ 2010729380
Al Al 5.10-3

= 39,2(Nm™}

Sﬁy ra chu ki dao dong cla con lac 1d xo0 v6i vat m :
T = 274 ’E = 21 01
k 39,2

— Ta c6 tin s8 gbc cla dao dong :

w =2 = 22 = 90(rads™})

Do d6 cic phuong trinh /i dé va van téc c6 dang

v

x = Asin (20t + ¢)
20Acos (20t + ¢)

Chon chidu dudng thing ding hudng xufng, gdc thdi gian hic budng
vat. Ta ¢o :

‘ X = 2cm
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Asing = 2(cm) - A = Zem

cosp = 0 4

Il
IR

Vay phuong trinh dao déng cua vat la :

x = 2sin (20t + g) (cm)

b) Gia téc cua xe — Do dai cia lo xo

(m)

B

N

— Khi vat can bing trong xe chuy&n dong, cb thé coi la vat c6 gia
tdc chuyén dong cua xe dudi tac dung cia trong lyc B va lyc dan héi

>
F cda 1o xo.
Ta c6 : B+F = ma
P g
Do 46 : a = gtga = 9,80.0,268
2,63(m.s %)

— Ta suy ra lyc dan hdi cda 10 xo :

F-_P _ mg
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ay

Do dan cia b xo la :

A= F_ _mg _ 0100980
k kcosa  39,2.0,966

~0,026(m) = 2,6(cm)
Do d6 do dai cia Id xo I :

l = lo-!-Al =| 27,6cm

¢) Con lic don treo trong xe chuyén dong.
— Vat niing cta con lic don chju tic dung cta céc lyc hoan toan

tuong ty vat ning cia con lic 16 xo va c6 cung gia téc cda xe.

Hai trang thai can bing d6i véi xe giéng nhau. Do d6, goc lech vdi

phuong thing ding clia day treo con lic don la :

B =a=15

— Li luén tuong ty nhu trong cau b) ta ¢6 lyc cing cda day treo

con lic don khi cAn bang trong xe (khong dao dong) la :

Ty = e

cosa

C6 th& xem con lic don trong xe tudng duong véi con lic don dat

trén mat d4t tai noi c6 trong lyc hidu dung P sao cho :

P +Ty=0
= P =Ty= JE .
cosa

gia tdc trong trudng hidu dyng la :

g’.—.:_.g_.

cosa
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Do d6, con lic trong xe c6 chu ki dao ddng nhé la :

™ = 2n _l_ = 21 lcosa = 6,28 0,2502966
g . g ' 9,80

~{0,986(s)

~£10.5| Mot con lic treo & trfin ciia mdt xe chuyén dong trén dudng
déc nghiéng géc a so véi mat phdng nim ngang. Coi nhu xe
trugt khong ma sit trén dudng déc.

a) Xac dinh vj tri can bing cta con lic trong xe.

b) Lap bidu thic ciia chu ki dao dong v6i géc nhd cla con
lAc. -

LUgC GIAI
Xét con lic trong hg quy chiu gén vdi xe.

a) Vi tri cén bing :

D6i véi he quy chifu gin v6i xe khi con lic can bing ta o6 :
mg +To+ Fyy = 0

- 2> -
= mg +Cy = ma
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N&u chuyén dpng khoéng ma sét ta c6 gia téc chuyén dong claxela :
a = gsina
Chi&u 1en -he tryc mxy :
Cox =Cpsinf = ma.cose = mgsina.cosa

’Zfoy = Cy-cospp = mg — masina = mg(l - sinza) = mg.cosza

Do d6 : tgl = s tga
cosa

hay : B =a

6] vi tri cAn bang tuong d6i day treo nghidng gbéc a so véi phuong
thing ding.

Chi y:

C5 thé chidu phuong trinh Iyc 1én hé
tryc : mx theo phuong mit phing nghiéng
(huéng xuéng) vd my vubng géc véi mit

» phing nghiéng.
mg.sina +Q -Fg =0
PCoe = Fq — mgsina

—_ ma — mgsina = 0
fq)chiwtha‘nhpbﬁ‘nh'énh'qcmy.
Véy day treo vuéng géc véi mit phing

nghiéng, nghia 1i hgp véi phuong théng
ding géc o .

b) Chu ki dao dpng :
Theo k&t qua & trén ta c6 :

G = @4@0,, = mgeosa

Gia t8c trong trudng hieu dljng Ia:

3

g = gcosa
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C6 thé xem con lic dao dong trong xe chuyén dong la con lhc
thong thuong dao dong trong hé quy chiu quén tinh véi gia tdc trong
truong g’

Chu ki dao dong la :

T = 21 L’=2n L

g gcosa

M BAI TAP LUYEN TAP

106  Con lic treo vao tréin cta mot toa xe chuydn dong xudng

d&c nghiéng géc @ so véi mat phing nim ngang. He s8 ma sat
I k. |
a) Xac dinh vi tri cAn bing cda con lic trong toa xe.
b) Lap bidu thic cla chu ki dao dong véi géc nho.
DS - a) tgh = sina — k.cosa
cosa + k.sina

b T = va L
ng+kE

‘( 10.7* Con lic don treo vio trin mot xe lén déc nhanh dén déu

véi gia téc a. D8c c6 dd nghiéng a so v6i mat phing ngang.

a) Xac dinh vj tri can bang ciia con lic trong xe.

b) Lap bidu thdc chu ki dao dpng véi géc nhd clia con lic
trong chuyén ddong 1én déc cla xe theo chifu dai ! va gia t8c
trong trudng g.

acosa
—22=—)

DS : a)f = arctg( -
g + asina

1
\[az + g2 +2ag sin o

b)T¥2n
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10.8* Mot con lic don c6 chidu dai I = 100cm gén vao trdn cia
mot thang may.

a) Khi con IAc bt ddu dao ddng thi thang may dang di Ién
nhanh déin déu véi gia toc a, = 2,25m.s~2 trong 10,0s rdi tic
thi chuyén thanh cham din d8u véi gia téc a;, = Im.s™2 trong
9,0s. Tinh s3 dao dong con lic thyc hign duge trong ca hai
giai doan chuyén dong cia thang mdy.

b) Gia st dang chuyén dong thi day cép clia thang may diit
va thang mdy roi ty do. Md ta cac tinh hubng xay d&n véi con
lAc trong thang may.

(Lay n=3,1 )

DS : a) 10 dao dong

Bai toan 11 Phuong trinh chuyén déng, véin toc,
lyc cing ddy va ning lugng dao

doéng cha con ldc don

1. Phwong trinh chuyén déng
a = a sin(wt + p)
j 'm V2 <p do céc didu kién ddu x4c dinh

2. Van téc

Ap dyng dinh If ddong nang :

Vv = 2gl(cosa — cosa,)
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3. Luc cang
. Ap dung dinh luat II Newton :
mg +C = ma

. Chidu lén tryc huéng tam :

T = mgcosa + m-—

. Thay bidu thuc cia v

T = mg(3cosa — 2co8a,,)

4. Ning lugng dao ding
. Pong nang :

. Th& nang (trong trudng) :

E, = mgl(1l - qosa)
. Nang lugng (co nang) dao dong :

E = Eg+E

E = mgl(1l — cosa,,)

v6i a, nho : E = —;—mglalzn = %mszE A =58, = lay)

M BAI TAP THi DU

<11.1|  Mbt con lic don c6 chidu dai ! = 100cm dao dong tai mot

ndi co gia tdc trong trudng g = 10,0m.s™2
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a) Tinh chu ki dao ddng véi goc nho.
b) T vi tri cAn bang, dua con lic téi vi tri c6 géc lech
ag = 0,10rad va budng khong van t8c ddu. Lap phudng trinh

chuyén ddng ciia con lic. Chon gdc thoi gian tuy y.

(Lay n2 = 10)
LUQC GIAI
a) Chu ki dao dong :
Ta c6 : T = 27[»\/2 = % 1,00 =|2,00(s)
g

b) Phuong trinh chuyén dong : ,
Phuong trinh theo toa d géc c6 dang tdng quat :

a apsin(wt + p)

3

Suy ra : v==¢=la = wla cos(wt + ¢)

Chon t = 0 lic budng ta c6 :

. a = Q
a = a_sing = ¢ m 0

t=0:<[ ° il ° > n
iv=2~0 cosp = 0 p = —
2

Vaéi w =2 nrads™! ta c6 :

T
a = 0,10sin(zt + 7).
2

& 11.2 Mbt con ldc cé chidu dai / dao ddng tai mdt noi c6 gia téc
trong trudng g. Vat nang c6 khsi lugng m. Bien do géc Ia

am.
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a) Lap biéu thuc cla van tdc vat Ung véi toa do géc a. Suy
ra bidu thic clia van téc cyc dai (xét trudng hop a,, 16n va

a,, nhd).

b) Lap biéu thic cia lyc cang day treo dng véi toa dd goc
a. Suy ra bidu thdc cia lyc cing cyc dai (xét trudng hgp
a,, I6n va a nho).

Ap dung s6 :
l=100cm ; g =100ms 2 ; a = 0,10rad ; m = 1,00kg.

LUQC GIAI
a) Van téc :

Ap dung dinh li dong nang cho chuyén dong cta vat nang tit (1)
dén (2) ta 6 :

ABy = lmv® = A2+ As
2

Amg = mgh = mgl(cosa — cosa,,)

Ar=0 @1 Ay

Vay : v = *V2gl(cosa — cosa, )

v = V2gl(1 — cosa)

a _
hay : v .. = 2sin—2E Vgl

a a
N&u a, nhd : sin—= =~ —Z(rad)
2

Do @ : v

max

a, Vel
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20,
Ap dung s6 :
Vmax = 0,10v10,0.1,00
=|[31,6(cm.s™ 1)
b) Luc cing :

Ap dung dinh luat II Newton ta c6 :
—_—
mé’ +T= ma

Chiéu Ién tryc huéng tam :

T - mgcosa = ma,, = m?

Suy ra : T = m(gcosa+-‘-’3)
4

Thay bidu thic cia v2 trong ciu a ta suy ra :
'C’ = mg(3cosa — 2cosa,,)

Do 46 : Cpax = mgB — 2cosa)

mell +2(1 — cosa)]

. 2 %y
hay : Chax = mg(l + 4sin ?)
Néu o, nho ta c6 :

Cax = mg(l +a12n) ‘
Ap dung s6:

Cmax = 1,00.10,0(1 + 0,10%)

=|10,1(N)
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\E& 11.3| Con Iic don c6 chidu dai [ dao ddng véi bién do goc o nhd.

v2 = 2gl(cosa — cosa, )

Vat ning c6 khdi lugng m. Gia tdc trong trudng tai noi dao
dong la g.

a) Hay lap biu thuc cla ddng nang va th€ nang cia con
JAc tai :

— Vi tri bién

— Vi tri can bing

— Vi tri bt ki

Suy ra nang lugng dao dong dugc bao toan.

b) Tu phuong trinh bdo toan ning lugng dao dong, hay
thist lap phuong trinh vi phan cla con lic dao dong véi goc
nho.

LUQC GIAI

@) Bidu thirc clia dong nang va thé nang :

Ap dung dinh li dong nang ta
thiét lap dugc & vi tri day treo hgp
v6i phuong thing ding goc a :

Chon : (B,), = O : gbc thé nang.

Suy ra :

— O vi tri bién :

Ey = 0:E = mgl(1 — cosa,)
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Nang lugng dao dong :
E = Eg4+ E;, = mg(1l — cosa,)

— O vj tri cAn bang :

E, = 0; By = ~mvZ = mgl(l — cosa,)
Nang lugng dao dong :

E = Ey +E, = mgl(1 - cosa)).
~ & vj tri bat ki 6 toa dd goc a :

By

émv2 = mgl(cosa — cosa )

_E; = mgl(1 ~ cosa)

Ning lugng dao dong
E = By +E, = mg(1 ~ cosa))

Vay 6 moi vj tri ta ludn c6 :
E = mgl(l — cose)) = const
Néu a, bé c6 thé vigt :

E = émglalzn = const

b) Thiét lgp phuwong trinh vi phén :
Phuong trinh bao toan co ning :

E = %mv2 + mgl(1 — cosa) = const
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V6i ¢ nho ta co :
E = émv2 + émgla2 = const

Lay dao ham hai v& theo t ta duge :

mvv’ + mglaa’ = 0
V’ = = S”
Nhung o %
=8 =V

Do d@6 hé thdc trén trd thanh :

[

mv[s” + ga] = mv [s” + %s] =0

Day 1a phuong trinh vi phan cia dao dong didu hoa.

11.4| Vat nang kich thuéc nhé
c6 khéi lugng m dugc treo vao
mdt day khéng dan c6 chibu
dai / = 100cm.

Pau kia cia day duge gan
vao diém cd dinh O.

Vat duge dua khéi vi tri
cAn biing téi vi tri A @ng véi
goc lech a; = 5° va budng
khong van tdc ddu. Khi vat qua vj tri can bang, day treo vuéng
vao mdt dinh O’ & dudi O, trén duong thing ddng va céch O
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N

doan OO’ = 40cm. Vat chuyén dong t6i vi tri B ng véi goc
a, .

a) Tinh a, .

b) Tinh ti 8 lyc cing cia day treo & hai vi tri A, B.

c) Tinh ti s§ lyc cang cia diy treo ngay truéc va sau khi
vuéng chét O’.

d) Céc ti s6 tinh & cdc ciu b va c thay d6i th& nao n&u chét
O’ duge djch xuéng duéi them ?

Liy : g = 9,80ms %72 = 10

LUOC GIAI
- @) Tinh ay :

Hg c6 co ning bao toan. Ta suy ra :
hy = hg = HI
OA(1 - cosa;) = O’B(1 — cosa,)

Do @6 :

Céc géc déu nhd ta cb thd viét :

1-33 ~ 1_20_A.(ﬁ1_)2
2 OB' 2

Vay : ay = a; oA _ 5V§ = 6°27
OB 3
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b) Tinh ti éfq
in zsﬁ.

ol
Ta cb : mg +T = ma
Chiu lén tryc hudng tam :

2
T — mgeosa = may, = mY

G AvaBtacsd Vy = vg = 0.

Do d6 ta suy ra :

Vay : - =
- T cosay
1_
T, 2_a? +
O = 1+%27% & 14+ %279 | |aa) =[10026
(UB 2 .

2 - f(ji :
¢c) Tinh ti s6 —
) T

" Talap dugc bidu thic ctia lyc cang ing vdi géc lgch o cia day treo:
T = mg(3cosa — 2cosa,,)
Gl:a = 0.Do d :
Ti = mg(3 — 2cosa_)
Ngay truéc khi vuéng dinh O’ con lac o6 a, = «a, . Ngay sau khi

vuéng dinh O’ con lac c6 ap = a, .
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5
Vay .
a
Tp = mg(3 — cosa;) = mg(l + 4sin? ?1> ~ mg(l + a?)
a
T’1 = mg(3 — cosay) = mg(l + 4sin® ?2> =~ mg(l + ag)
Do d6 ta c6 :
T _ 1+a 2 _ 2
= = z1+(a1—a2)=1—(a1+a2).Aa
T1 1+ ag
= 0,9949
d) Sw bién thién cac ti s6 lyc cing :
Néu doi O’ xuéng thip, O’B giam. Do d6 :
OA
Gy = apaf— : tang
2 Nop
Suy ra :
[ 2_ 2
+T1 s0 Ca 1+M : sB tang.
Tp 2
1+ a?
*Tisc“)'g: al:segiém
T1 1+ ag
11.5 Con 14c don c6 chiu dai [ = 100cm dao dong tai noi c6 gia I
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tdc trong trudng g = 10,0ms~2 . Vat ning c6 khdi lugng
m=0,500kg.

a) Pua con lac t6i géc lech ay = 0,10rad va budng khong
van téc ddu. Tinh chu ki dao ddng va nang lugng da cung cap

cho con l4c.
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b) Do ma sit nén sau 50 dao dong, bién d chi con lai
0,05rd. Tinh nang lugng bj hao hyt. D& duy tri dao dong cia
con lic cAn si dung mdt dong co nhd c6 cdng sufit t8i thidu
bao nhiéu ?

(Ldy n% = 10).

LUQC GIAI
a) Chu ki — Nang luong cung clp

— Ta 6 :

T = vaz = %[”—\/1,00 = [2,00(s)
g .

— Nang lugng cung cip la thé

E =E = mgh = mgl(l — coscy)
04
= 2mglsin2 i)
2
Vi a, nhé ta c6 :

Eq = %mglag = %.0,500.10,0.1,00.0,102

~ 0,025(J) =|25(mJ)

b) Neng lwong hao hut — Cong sudt toi thidu cua dong co :
— Nang lugng ciia con lic sau 50 dao dong 1 :
. 1 2 _ 1 2
E = =mgla’y = 5.0,500.10,0.1,00 0.05° = 6(md)
2

D6 hao hut nang lugng 1a :
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|AE| = E, - E =~ 19(mJ)

— D& duy tri dao dong cia con lic, dong oo phai c6 cong sudt t5i
thi€u sao cho tao duge nang lugng bang nang lugng bi hao hut trong
thoi gian 50 dao dong.

Cong suat toi thidu 1a :

|AE| _ 19.1073
N, = 12EL < =[ 190¢.w)
mn t 100

11.6| Mot con lc don gdm mot qua ciu nhé bing thép, khsi lugng
m treo & d4u mot sgi diy mém, khi lugng khong dang ks,
khong gian, dai { = 1,00m. '

Phia dudi di8m treo O, trén phuong théng ddng, c6 mot
cdi dinh duge déng chéic vao diém O’ cich O doan 50cm sao
cho con lic vip vao dinh khi dao dong.

Kéo con lic khéi phuong thing ding géc a; = 3° réi tha
ra. B6 qua moi ma sat.
a) Tinh chu ki dao dong clia con lic. Ldy g = 9,8m.s™2

b) Tinh bién do dao dong cla qua -ciu & hai bén vi tri can
bang. Ve d6 thj cla dao dong.

c) Néu khong déng dinh vao O’ ma dat & vi tri can bang
I mot t4m thép, thing ding, git c8 dinh thi hién tugng s& x4y
ra nhu th€ nao ? Vé dd thj dao dong cia qua cdu.

(Coi va cham ciia qua ciu vao tdm thép Ia hoan toan dan
héi).
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LUQC GIAI
a) Chu ki dao dpng cua con lic

Mbt chu Ki tron ven caa con lic gdm 2 nda chu ki :
» Nita chu ki ctia con lc o6 chiéu dail

*N&achukicﬁaoonlécoéchiéudh.i-l—
2

Do @6 chu ki dao ddng cia con

Hic da cho la :
! Vl
T =ux V:-{- —_
=314[ 1,00 100J
980 2.9,80

t

1,00 +0,71 =[1,71(s)

b) Bitn dp dao dong — Db thi Pt 2 ==

— Chuyén dong cta con Hc cb
co nang bao toan. Do d6 :

Epy = Epy .
N I(1 - cosay) = é(l ~ cosaty)
=4 c>osoz‘2 = 2co0sa; — 1

Via, va @, déu la nhing géc rit nho ta c6 thé 4p dung cong thic
gin ding : '
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2 2
[ a
Vay : 1-2=201-23)-1
. % = 5(1- )
> ay = a)V2 = 424° = 4£°14’

Céc bien dd dao ddng 1a :
*a; = 3° vé phia chibu dai !
ray = 4°14’véphiachiéudhié
— D6 thj cia dao dong : -
Ta d€ y riing :
. Nita chu ki ciia con c chidu dai / Ia :

o
il nvz = 3,14‘(_;1 00 - 1,00(s)
2 g 9,80 '

. Ntta chu ki ciia con lic chidu dai < Ia :

2
T
22 - 2L = 314y 100 < 71
2 Y 2g Y 2.9,80

Suy ra d6 thj sau (¢hidu duong huéng v8 phia con lic c6 chidu dai 2).
} ot (°)

2,92 t(k)

424
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¢) Con léc va cham vao tém thép.

Va cham hoan toan dan héi nén cd ning cla con lc béo toan. Do
d6, sau va cham, con lAc chuyén ddng ngugc lai tdi vi tri ing véi bién

do goc a; = 3°

Sau va cham diu tién k& tir lic budng thi khoang thoi gian gida

hai va cham la :
T, . e s
—2— = 1,00(s) (nda chu ki ung véi chidu dai )
Ta vé dudgc d6 thi dao ddng cha qua cAu nhu sau :

Ax(®)

0 0,5 15 2,5 o)

B BAI TAP LUYEN TAP

11.7 Mot con lic dao ddng véi géc nhd c6 chu ki T = 2,00s.

a) Tinh chidu dai ctia con lic coi nhu con lic don. Lay
g = x’ms”2.

b) Bién dp géc la @, = 0,10rad. Vigt phuong trinh chuyén
dong cha con lac. Chon gdc thdi gian 1a lic con lic cb toa dd
cyc dai. .
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c) Tinh thdi gian ngin nhat @& con lic di ti vi tri c6 géc
lech @; = 0,05rad dén vi tri c6 goc lech a; = 0,01rad.

DS : a) 100cm

b) @ = 0,10sin(xt + %)
c) At = 0,17s

11.8  Con lic c6 chiéu dai /, vat ning c6 khdi lugng m.

a) T vi tri cAn bing thing &dng, truyén cho vat van tdc
nim ngang \70. Tinh bién 45 dao ddng theo m, I va v,.

b) Day treo chi chju dugc lyc cang 16n nhét 7. Van tdc
v, kich thich con Iic phai thoa diéu kign gi 8 day treo khong
bi dit trong qua trinh dao dong ?

¢) Gia st trong khi dang dao ddng thi & vi tri ¥ng v6i géc
lach « so v6i phuong thing ding, ddu trén cia day treo con
lic bj sit khéi diém c8 dinh. Khio sit chuyén dong cta vat

nang sau d6.
V2
ps:a)a, = arcoos(l - —°>
2gl

b v, <4f21( 2 - g)
m

c) Vat roi ty do, ném xién hay ném ngang tly gia tri cia a

11.9 Mot con lic gém vat ning c6 khdi lugng m treo vao day co
chiu dai 1.
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a) Bién 49 dao dong la o . Tinh van t8c cuc dai cia vat
theo m, / , a . Xét hai trudng hgp a, la gbc nho va géc 16n.

b) Con lic dugc treo
duéi mét dia can nhu hinh
vé. Téng khdi lugng & dia
can B a m’. O dia can A
c6 dat bi cho cAn bang khi
con lic khdong dao dong.
Cho con lic dao dpng véi
bién d9 a,, nhé. Can méit

A LE2

can bing. Hay gidi thich.

c) Pat mot vat cAn dudi dia cAn A d€ giit cho A khong
xubng khéi vi tri can bing. Khi 46 néu con lic dao dong, dia
can B sé c6 hic xudng thép hon vj trf cAn bang. Hay giai thich
hién tugng.

P& dia B khong xudng khéi vj trf cAn bing trong qua trinh
con lic dao ddng, ta gidm b6t khéi lugng Am’ tit m’. Tinh
Am’ nhdé nhit phai gidm.

PS: a) Vog(l — cosay) ; a Vel

c) Am’ = 4sin’ Im mg
. 2

11.10* Mbt tinh chét cia dao ddng con lic don it duge chd y dén,

6 1a mat phing dao ddng cia n6. Mat phing nay cf dinh trong
khong gian. Do d6 khi Trai D&t quay, mat phing dao dong ctia
con lic thay d8i huéng d6i v6i mat d4t. Foucault da dung hién
tugng nay dé xdc nhin chuyén dong quay cua Trai Dat.
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Con lic cua Foucault gdm qua ciu c6 khéi lugng
m = 28,0kg treo vao mot day dai / = 67,0m. Con lic c6 thé
coi 1a con lic don.

a) Qua nang cta con lic duge dua khéi vi tri can bing
thing ding 2,00m va budng khong van tSc diu.

Tinh van tdc cta con lic khi qua vj tri cAn bng va ti s§
gita cac gia tri cyc dai, cyc tidu cha lyc cing day treo con

b) Do lyc can cia khong khi nén con lic chi dao déng duge
6 git. Tinh co nang tiéu hao trung binh trong mbi chu ki va
dd giam van t8c trung binh sau méi chu k.

c) Véi @ giam vén tdc trung binh trén day, bay xdc djnh
bién d) dao dong cua con lic sau 1 git dao ddng va ti s8 cac
gid tri cyc dai, cyc tidu cla lyc cing day treo vao hic d6.

. ) ~ -1, ax
DS : a) vy = 0,76ms "Z-::l_ = 1,0013

min

b) 11md ; |Av] =~ Ilmms™}

¢) 1,83m ;@m‘"x =~ 1,0011

Y ar

min

11.11* Con lac don c6 chiéu dai [ o6 ddu day o8 dinh treo viio mot
bic tudng nghiéng géc B so véi phuong thing ding.

Kéo con lac khéi vj tri cAn bang géc lech a va budbng khéng
van téc ddu.

Gia st va cham gi®a con lic va tudng 1a hoan toan dan héi.
Coi a8 1a céc géc nhd (@ > f).
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a) Chung td con lic dao dong tufin hoan.
Lap bi€u thic cla chu ki dao dong.

b) Tinh nang ltgng trao ddi gitta con lic
va tudng trong mdi lin va cham dan hdi.

pS:a) T = vz(n+2arcsiné)
g (94

D) 2281«:2 -

11.12* Mot con lac don cb chidu dai I, vat nang c6 khdi lugng m.
Con lAc & vi tri cAn bang thing ding, ngudi ta bin thang theo
phuong ngang vao vat ning cia
con lic mot dan _nhb c6 khoi lugng

m’ < m vdi van t6c ;:). R
a) Chung t0 con lic s@ dao
dong sau va cham. £
b) Tinh bién dd dao ddong theo
, m’, I, v, cho hai trudng hop : Vi
m, m’, /, vo cho g hdp O et
— Va cham tuygt d6i dan hdi m
— Va cham tuyét d3i khong
dan héi.
2v2
ps : b) o, = arccos [1 - 0 ]
m\ 2
gl (1 + —';>
2
o', = arccos 1- _ 0 - ]
2gi (1 + £)
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11.13* Mot con lic g0m vat ning c6 khéi lugng m ghn vao didm
cubi cia mdt day nhe khong dan. DAu kia ciia day treo vao
di€m O trong mot thang may. Con lic dao dong véi bien dd
%y Ngay khi con lic vira t6i vj tri cAn bing thi thang may
chuyén dong véi gia téc a (a < 2.

Tinh bién 4% dao dong ciia con lic trong thang may chuyén
dong. Xét hai trudng hop :
— Gia téc thang may a huéng lén
— Gia toc thang may a hudng xudng.
ps: B, = arcoos[l ~ & (cosar ~ 1)]
g*a

11.14* Mot con lic gdm vat nang khéi lugng m gan vao mot thanh
nhe chiu dai / va lién k&t co hoc véi hai Ib xo nhe nhu hinh
vé. Khi con lic & vj tri can bing, hai Ib xo khong bién dang.
Céc 10 xo0 c6 he s8 dan héi k,, k, va dugc bS tri sao cho luon

ludn thing ngang.

e -l _ Kéo con lic lech khéi vj tri can

i bing mdt géc nhd (trong mit
ds k, phéng clia h¢ hic can bing) va
;"‘"’W‘ R budng khdng van téc d4u.

a) Ching to con IAc dao dong

Yoo W | didu hoa.

b) Lap bi€u thdc cta chu ki

dao dong.
pS: b T= 2 _
V g, kydy + kydg
l mi?
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a) Véi he 1, vat m; dugc budng khong van tdc ddu téi va

cham véi vat m, = 2m,. Goéc lech o nhod (< 109).

Hay nghién citu chuyén ddng cia hai vat trong hai trudng
hop :

— Va cham dan héi

— Va cham mém.

b) Véi he 2, vat m; cing duge budng khong van téc diu
t6i va cham tuyét d6i dan héi v6i mg = 2m,. Géc lech e nho
va m, trugt khong ma st trén mat shn nim ngang.

_ Tinh bién d0 cia dao dong thd nhét sau va cham.

— Mudn cac va cham lién ti€p giita hai vat ludn xay ra tai
vi tri va cham diu tién, phai c6 he thic lién lac nao gita
m,, k, {. Trong didu kién a6, tinh tdn s8 va cham.

¢) V6i he 3, hay tinh chu li dao dong khi hai vat duge kéo
loch khoi vi tri cin bang thing diung goc a nhé va budng
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khong van toc ddu. Coi 1o xo ludn nim ngang (khong khéi
lugng). Xét hai trudng hop :

= Hai vat dugc kéo lech vé cling mot phia

— Hai vat dugc kéo 1ch v& hai phia.

G vi tri can biing hai con lic thing ding; b xo khong bign
dang

Ds:  a) Dao dong cung chu ki.

11. 16* Mbt con Iéc g0m hai vat nhd gin vao mot thanh nhe. Ha
c6 thé quay quanh mot ban 18 & ddu trén cia thanh va vach
mdt mat phing thing ding

a) Kéo thanh khéi vj tri can
bing mdt géc lach nhd va buéng
ty do.

Ching tb hg dao dong didu
hoa. Lap bidu thic ctéa chu ki.

b) Hay ching t6 h¢ tuong
duong v6i mdt con lic don. Tinh
chidu dai / cia con lic don nay
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c) Dinh van téc nhé nhét phai truyén cho vt m, theo
phuong ngang d8 thanh c6 th& quay tron trong mit phing

thAng ding.
m,l; + m
ps : a)T=27rv—————11 23
' g(m;ly + myly)

b)Suyratt‘ré

vy = 2 (1+%)gl

11.17* Mot mat ciu 16m, nhén, ban kinh R; bén trong c6 mt vat
nhé khéi lugng m cb thé trugt khong ma sét.

a) Vat duge dat &
vi tri ban ddu cich
vi tri can bing mot
doan nho so vdi ban
kinh va budng nhe.
Hay ching té6 vat
dao déng didu hoa.
Lap biéu thdc cta
chu ki. Con lic don tuong duong c6 chiu dai nhu th& nao ?

'b) Thay vat bling mot vanh tron cing khdi lugng. Ban kinh
cia vanh Ia r << R. Ciing dat vanh & vi tri ban dfu tuong
ty nhu trén va budng nhe. Vanh lan khong ma sit trén mit
cdu. Chiing t3 vanh dao dong diéu hoa. Lap bidu thic chu ki.
So sanh hai chu ki. Giai thich.

DS:a)T=2nYB—; I=R bT-=2:yY2B-D
g g
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Chuyén d8 Il ~CAC VAN DE CHUNG CUA DAO
DONG CON LAC

A. TOM TAT GIAO KHOA

® Dao dong tht ddn

® Dao ddng cudong bic — Cong hudng

e Tdng hgp dao dong

® Phép hoat nghiém va hién tugng tring phung

1. DAO PONG TAT DAN

F
. Khi dao dong c6 [ l_;?ms ! Xpax gi8m. He nging dao ddng
sau mot thoi gian.

. Dé thj :

. Ma sat hay lyc can cang l6n, tit ddn cing nhanh.

Né&u ma s4t hay lyc can rit 16n, c6 thé he khong dao dong.

W

¢
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IL. DAO PONG CUONG BUC — CONG HUGNG
1. Dinh nghia

Dao dong cudng bic la dao ddng dudi tic dung cta lyc
ngoai tudn hoan '

F = Fosinwt

2. Tinh chat
Khi dao ddng cudng bic dat ché @b én dinh :

3. Cong hudng
!
. Bidu hién : Ayl
A,, dat cyc dai.
. Didu kién :
fus
flye = fo o] =

(fy tén s6 riéng cla hg)

111. TONG HOP HAI DAO DONG CUNG PHUONG

Tac dyng vao mdt vat déng thoi cdc dao dong :

X, = Agsin(wyt + ¢5)

Toa a6 vat :(x : chuyén dong t8ng hgp)

1. Tdng hop hai dao dong cung phuong, cing tin sd,

{ x; = Assin(ogt + ¢y)

cung bién df

Xy
X9

i

Asin(wt + ¢,)
Asin(wt + ¢,)
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]

- +
X = 2Acos——-—‘P1 2. sin( wt + $17 P2 ‘Pz)
2

2. Tong hgp hai dao dong cung phuong, cung tin sé,

khac bién dd
x, = A;sin(wt + ¢,)

X, = Azsin(wt + ¢5)

X =%, +x5 =Msin(wt + @)

truc géc

_ A;sinp, + Agsing,

J{—— \/A2+A§+2AA2008(',D —-Py) ; tgd =
1 1 1 )5 t ’
’ 1008p; + Aycospy

3. Tong hgp hai dao dong di€u hoa cing phwong, cing
bién d9, c6 tdn s6 gan bing nhau

J x, = Asin(w;t + ¢;)

[ X9 = Asin(wyt + ¢g)

Ta cb : X = X + X %fsin(wt+<b)

(a)2 = wl)

= 2afo( P 22e s 70 |

(J/ bign thien véi tdn 86 £ = |f; — f,| )
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B. HUGNG DAN GIAI TOAN

.
Bai

toan 12

Dao dong tit ddn

Chi xét trudng hgp tit din cham do lyc ma sét hay lyc

can khong ddi.

— Tinh chu ki dao dong :

(“Chu ki” = thi gian vat qua x,, lién ti&p)

. Lap phuong trinh vi phan cia chuyén dfng :

»

. Bién d4i :

Pat :

——k—(xx.i—‘)

m

(F = const : lyc ma sat hay lyc can)
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Suy ra “chu ki’ T.

— Tinh s§ dao ddng thyc hién : N

. Xét 1 “chu ki”. Ap dung gin ding nang lugng clia dao
dong didu hoa :

|AE|, =E,-E, = gmw%A%—A%) A = x,.)

%mwz(Al + A)(A, - A)

u

mo?A;|AA[,
. Tinh cbng cla lyc ma sit hay lyc can :
|Ag|=4|F|A; = [AE[,

- Suy ra @) gidm cia x,_ sau chu ki ddu tien :

[AA], = ﬂi— = const (x_ . gidm theo cip s§ cdng)
mw
. Tinh s8 dao d@ng thyc hién :
2
N = Ay _ mow A,
[AA], 4|F|

Chiy: Céthé’giﬁ thiét cia dé bai cho Xnax g18m theo cdp 86 nhdn. Khi d6 ta
ap dung tinh chét cia cdp s3 nay dé thyc hién tinh todn.



Bl BAl TAP THI DU

12.1|  Vat o6 khéi lugng m = 0,500kg ghn vao Ib xo 6 h s6 din
héi k = 2,45N.cm™ L. Vat dao dong o6 ma sit trén mat phing
ngang. He s8 ma sat la u = 0,05.

a) T vi tri can bing, kéo vt theo phudng truc 1d xo doan
x, = 3,0cm va budng ty do. Tinh thoi gian cia dao dong ddu
tién. .

b) Tinh 4 gidm gia trj cyc dai cla li 40 (“bién d6”) sau
mbi dao dong. Suy ra s8 dao dong thyc hien dugc.

(Ldy #% = 10)
LUQC GIAI

a) Thoi gian cua dao dong dau tién (“chu ki”) :

Pinh luat IT Newton cho : 7

SF = -1+ Fy = mt = .

Fma

Xét khoang thdi gian vat chuyén o i $

dong nguge chiéu duong ta cb : x :

- kx+Fp, = mx”

hay —k(x——i"—°> = mx”

F -
D;it:x——lim—’ = u. Ta c6 phuong trinh vi phan :
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Vat c6 chuyén dpng tuain theo quy lut cia dao ddng diéu hoa trong
khodng thoi gian nay.

Li lugn tuong ty cho khoang thi gian vt chuyén dong theo chibu
duong ta ciing o6 cing mot két luan.

Vay thdi gian ciia dao dong dhu tien duge tinh theo cdng thdc ctia
chu ki dao ddng didu hoa :

T = 2nvln- = 2,y 9500 _ 2 _T4986(s)
k 245 7,00 4l

b) Db giam gié tri cuc dai cia Ui dp - S6 dao dong :
~ Theo 48, ma s4t nhd. Dao ddng tht ddn chim nén c6 th& coi Ia
diéu hoa trong mdi “chu ki”. Do a6 ta c6 :

E = lga?
2
.}.
vy : 14| = kAl - 4D = lua, + aiaa)
Ta o6 : (A, +A;) ~ 2A,. Do d6 :
|AE| = kA, |AA]|
4F
Suy ra : |AA] = T ms _ 4umg _ 4.0,05.0,500.10,0

k k 245

=4,0.10 3(m) =|4,0(mm)

~ S8 dao dong thyc hién :

N - XO o §L0'10-2 = 75
|AAl 401078
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12.2

(Cho : g = 10,0ms™?

Mot con lic 1d xo c6 cfiu tao nhu hinh vé. Cho m = 1,00kg;

k = 100 Nm™ 1.

a) Gid s¢ chuyén dong trugt
trén mat phAng nghigng khong ma
s4t. TU vi tri cAn bing cla vat,
truyén cho vat van téc
Vo = 0,50m.s_1.

Ching t5 vat dao dpng diéu
hoa. Tinh chu ki va bien df.

b) Thyc ra chuyén dong c6 ma

sat va sau 25 dao ddng vat dirng lai. Tinh he¢ s§ ma sét.

LUOC GIAI

a) Tinh chét cia chuyén déng — Chu ki va bién do :

- Qua trinh chuy&n ddng cla vt lién quan dén hai dang thé ning:
thé ning trong trudng E,; va thé€ ning dan hdi E,.

Chon gbc cac thé nang nay 1a vj
trf can bing O. G vj trf vat c6 dp
dich chtiyé't_l x ta c6 biéu thdc cdc
thé nang :

E, = — mgh = —mgxsinc

Dat Al Ia do bién dang ciia Id x0
& vi tri can bang. Ta c6 :
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N
‘6‘/

= _]_' + 2'—A12
Ep 2k[(Az x) ]
= lk[x2+2xAz]
2
Th& ning toan phén cla h¢ & vj trf ung véi- @ dich chuyén x I :

E, = E, +E, = %kx2+kxAl-—mgsina.

Nhung ta cting c6 :

kAl = mgsina
Vay : E, = —;-kx2
- Chuyén ddng khong ma sét, h¢ c6 cd ning bdo toan. Ta c6 :
Lmv? + lkx2 = lmv2 = const
2 2 0
Suy ra : mvv’ + kxx’ =
hay vima + kx] = 0
Do d6 : a= — Ky
m
hay A x’ = -o’x

Day la phuong trinh vi phan dic trung cia dao dong didu hoa.
‘Vay, he¢ dao ddng diéu hoa.
— Chu ki dao ddng la :

=2 _ 2nv =2
w 100

T
2 =|0,63(s
o )

o
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Mzt khéc ta cling c6 :

E = .l_mvg = ka2
2 2.
Vo _ 0,50 '
Suy ra : A=-9 =% = 005m) =|5(cm
y @ 10,0 ) = )

b) He s8 ma sdt

— Thoi gian dao dpng khé 16n so v6i chu ki tinh § trén. Su tht
din xiy ra cham. Do d6 trong 1 chu ki c6 thé xem dao dong la didu
hoa modt cach gin ding.

Trong mbi chu ki lyc ma st d5i chidu 2 lin. Ta c6 phuong trinh:

F
ma = —kxxFp, = —k(x¥ _E—')
F
Pat : u=x¥F -2 = uw =x"
k
Ta 6 : W = -l

Suy ra vat dao dong diu hda véi chu ki cia dao dong khong tAt déin.
— Bidu thic ciia nang lugng dao dong c6 thé viét :

E = -;-kAz (A : “bien d0” tiic xp,)

Xét chu ki thd nhét sau d6 bien d9 tir A; trd thanh A,.

D) giam n#ing lugng dao ddng :

|AE|, = E, -E, = —;-k(A%— 2) - %k(A1+A2)(A1—A2)
|AA, | |
~ kA,.|AA| = 2E, - —F
Al
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AE AA
Suy ra : |AE], = 2 A4,
El A1
Nhung : |AE| = |Ag | = 4A,F_, = 4A,uN
=4uA,mgcosa
o A A
Do d6 : |AA, | z_zE—1-|AE|lz_12-4uAl-mgoosa

o1 1

zﬂlg(_w;sa = const

Suy ra s8 dao d6ng thyc hién :
Al — kA1
[AA, | 4umgcosa

N =

Do d6 he s ma sat c6 thé tinh béi :

P S 100.0,05
4mg.cosaN

4.1,00.100.1 250
2

0,01

12.3.| Mbt con lic ddng hé c6 th& coi la con lic don c6 chu ki
T=2,00s. Vat ning c6 khdi lugng m = 3,00kg.

a) Bién do Iic bt déu dao dong 12 4°. Tinh ning lugng dao
'ddng ban d4u. Con lic chju t4c dyng cta lyc cdn nguge chidu
vii van t6c va c6 49 16n coi nhu khong d6i. Dao dong tit dan
nay c6 cung chu ki nhu khi khéng c6 lyc can.
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Hay ching t5 sau méi chu ki bién @) gidm mdt lugng nhat
dinh. Véi-bién do néi trén, sau 16 phit 40 gidy, con lic nging
dao ddng. Hay tinh @ 16n cla lyc can.

b) D& duy tri dao dpng cia con lic, ngudi ta dung mot bo
phan b8 sung ning lugng, cung cfp cho con lhc sau mbi chu
ki, lugng nang lugng bj hao hyt do lyc can. Bo phin nay hoat
dong nhd mot pin tao higu dién th& 3,0 V, c6 higu suit 25%.

Pin dy tr@ mot dién lugng 10%C.
Tinh thdi gian hoat dpng cia d6ng hd méi ln thay pin.

(Cho g = 10,0ms™?

LUQC GIAI
@) Ning luong dao dong ban déu - P lon lc cén

- Bigu thic ciia nang lugng dao dong ban ddu dng véi bién dp o, :

2
E, = —l-msz2 = lm(gn—) . A?
i 2 2 T
:o( ] A = SO = lao
' .
Bo= A g
Do a6

E, = lm(ﬂy‘az = 1,3;00_M_ <i"_)2
2 4r? 180

[

= 0,074(J)

— Db gidm cha nang lugng dao dong bing do 16n cta cdng hyc can.
Trong chu ki ddu tién khi bién d0 gidm tu % dén a, ta cb :
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|AE;| = Ey-E,; = JA,

= %mwzlz(a'g - af) = —;—mgl(oe0 + ay)(ay — a,)
= mglaolAa|
Nhung : [Acly = 450F, = 4lagF,
Vay : mglay|Aa|=4layF,
4F
Do d6 : |Aa| = —£ = const

mg
Vay sau mdi chu ki bién 49 gidm mot lugng |Aa| khong d8i.
— Theo 48, s8 dao dong con lic thyc hién cho d&n ldc ding lai :

N =8 - 1000 _ 00
T 200
Do d6 : |Aa] =20
N
Suy ra : F, = mg|Aa| _ Mmg%
, 4 AN

3,00.10,0.4.3,14
=3 222+ 10,188
4.500 o

b) Thoi gian hoat dong cia ddng hd :
Do hao hut nang lugng sau méi chu ki-do lyc can 1a :

E
[AE| = 2
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V6i higu suit X = 25 %, sau mdt chu ki, pin phai cung cip mjt

nang lugng :
o = %;E_u Eo
P ZN

Dién lugng pin phai phéng ra sau mdi chu ki :
U #NU
Thoi gian hoat dong cta déng hd, mdi 1An thay pin la :
o = Qp A NUQ .
q Eo

3
_ 0,2550030.10° 500 - 10.1.10%s)
741073
=| 117 ngay

12.4* " ' L k
Mot con lic 1o xo o6 tdn s8 gbc rieng w, = Y — dao dong
m

k4t dén do Anh hudng cia lyc cin cb bidu thic :
F. = —bv (b : hing sb)

c

a) Lap phudng trinh vi phan cia chuyén dong
b) Xét ham s8 sau theo t :

b
x = A;. e’ . sin(wt + ¢)
A, = const
vii ' 9
w = wOVI - (——b——>
2mw,

Liy cic dao ham x’ va x” theo t. Thi lai ham s8 x nghidm
phuong trinh vi phan & cau a. K&t lugn. Ve cac 48 thj va bign
luan theo gid tri ciia b. -

b = meo)
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LUQC GIAT

a) Phutong trinh vi phan :
— Lyc tic dung gbm lwc hdi phuc va luc cdn c6 bidu thiic 14n lugt Ia :

—kx  (x:@ dich chuy&n tif vj tri cAn bng)
-bv
— Do d6 : ma = —ks—bv
V& gia trj dai s6 ta 6 :
_ ma = —kx — bv
hay : mx” + bx’ + kx = 0
b) Nghiém cia phuwong trinh vi phan :
— Lédy dao ham lien ti€p cia ham x da cho, ta c6 :
X = - LAoe‘-_i'% ‘. sin(wt + ¢) + one-zl’)i k cos(wt + ¢)
2m '

b 7
Age - 2m ¢ [w.cos(wt + ) — L sin(wt + <p)]
2m

-b .
x’ = —LAOe 2m b [w.oos(wt +p) — LN . sin(wt + w)] -
2m 2m

b
- Age 2m t[wz .sin(wt + ¢) + -;lw—.oos(wt + <p)]
. om

_ -—"—t{ ) 2 leint + ) 22
= Age 2m [( ) ]51n(t+¢) m.oos(wt+<p)}

mx” = Aoe-'zbﬁ t [[ (_lf_) - mwz] sin(wt + ¢) — wb.cos(wt + (p)}
m ' .
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-b b2
bx’ = Age 2m [wb.cos(wt + ¢)—— . sin(wt + w)]
2m

-b
kx = Age 2m ' k.sin(wt + )

Véi w=woﬁ—< b )2tasuyra:

2mw,,
mx” + bx’ +kx=Aoe_%t.sin(wt+(p) [ (l)_z__wzm)_ﬁ_'_ k]
4m » 2m
= Aoe—%t sin(wt +<p)[k - (ﬁ+ mwz)]
4m
-b b2 9 b2
= Age 2m .sin(wt+<p)k—-[—+mw0(1— )]
‘ ) 4m 4m2w§
Pé y ring k = mw%taoé:
-b b2 b2
mx” + bx’ + kx = Age 2m °. sin(wt+p) k- [—+ k - —] =0
4m 4m ,

Vay ham s8 x chinh 13 nghidm ciia phuong trinh vi phan tim théy
g a). ;
Chuyén dong cla con lAc c6 toa do cho bdi phuong trinh :

-b
x = Age 2m b sin(wt + ¢)

D6 1a chuyén ddng qua lai hai ben vj tri can bing véi :

* Gia trj cyc dai cia toa d9 (bien d9) gidm theo ham md,

* Khoang thdi gian gida hai 14n qua vi trf cAn bang theo cing
chiéu (chu ki) o6 biu thic : T-= 2%
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— Sau day 1a @6 thj bidu dién toa 40 x ctia con lic theo thdi gian
ing véi hai trutng hgp :

l .b < 2mw°
b = 2mw°

xj}

A, x

(b:meo)
0 e
t

Con ldc dao djng tét dén va Con 14c trd v8 vi tri cAn bing trong
dung lai sau mét théi gian. thdi gian ngdn nh4t, khéng dao déng.
Chiiy: '

* Hg 86 2 due goi 14 hé 85 tét ddn ; b : hiing o tit dén.
2m

*Tridnghgpb > 2mw, ngodi chudng trinh v4t 1i phd théng nén khéng duge xét.

12.5| Mbt qua ciu nhd khéi lugng m = 50g c6 thé trugt doc theo

mt day thép xuyén qua tim va cing nim ngang gita hai di€ém
¢8 dinh A, B cich nhau 50cm.

Cé hai b xo
L,, Ly dugc chit
ra t* mdt 1o xo
dai. L, dugc gén
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mdt ddu vio qua cu, ddu kia vdo diém A. Con L, dqugén
mdt diu vao qua cAu, ddu kia vao diém B.

G vi trf c4n bing O ta c6 OA = I = 20cm va
OB = I, = 30cm va ca hai 1o xo d8u khong bj bién dang.

a) Dung lyc F = 5N ddy qua cAu ddi ngang thi n6 dvi khéi
vj tri cAn bang doan Al = lcm. Tinh cdc 46 cing k,, k, cia
hai 1o xo L; va L,

b) ThA qua ciu ra cho né dao dong. Tinh chu ki dao ddng
néu khdng ma sat. |

c) Do c6 ma sat v6i day nén qua cdu dao dong tit dan. Cho
ring h¢ 86 ma sit o6 gid trj khong d6i k = 0,3 va “bien do”
cla dao ddng gidm dAn theo mot clp s§ nhan lui vd han. Hay
tinh ti s8 giGa hai bien 40 dao dong lién ti€p nhau. Lay
g = 10ms™2 va bd qua khéi lugng Id xo.

LUOC GIAI
a) Céc dp cung

Khi qua cdu doi Al = lcm va can
bang, ta c6 : F F

F+F +F, =0 @+N =0 @

Vi F)I,Fyzlcfmg hudng ta suy ra :

}

F =F, +F = (k +kpAl

Do d6 : k; +ky = — = —2_ = 500Nm™ ' (1)
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Xét 16 xo dai treo vat va cAn bing. Ta c6 thé coi 16 xo nay do
L,, L, ghép lién ti€p. Trang thai bién dang nhu nhau d6i véi cic 1b
x0.

Do d6 ta c6 cic két qua sau v& luc don hdi va do bién dang :

Foo = Fop = Fy = mg
AL _ AL
L. 1

Do d6, ti 8 cac dp cing la :
ky
ky Ay mg A,
k
k2

Il
N e
——
N
S’

Giai (1) va (2) ta duge :

k, =[300Nm Y, k, = [200Nm™!
1 )

b) Chu ki dao dong :

Theo két qud & cau a) khi vat dvi khdi vi tri cAn bhng doan
Al = lcm thi ta c6 :

F = (k +k,).Al
Lo xo tuong duong c6 @0 cung théa diéu kién :
F = kAl
= k = (k +ky

He tuong duong v6i con FAc 1o xo c6 khdi lugng m, d6 cing k. Chu
ki dao dong 1a :
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T = 2t .m_=2nv m
: k k, + k,

1

=3
= 27;v_5.m._ = 2 _[0,063(s)
- 500 100

¢) Ti s6 gitta hai bién dp lién tiép :

— Theo d8, khi con lic dao ddng tit din ta c6 cac “bién d9” lién

tiep 1a : 4 <
Ay
Ay = g4
Ay = o, =
Ay = qAp =

Poan dudng ma lyc ma sit thyc hién cdng am cho d&n hic dimg
la :
s = A +2[ A HAF AL F A A, ]

= A1[1+2q(1+q+q2+..‘+qn+...)]

bat : s, = 1+q+q2+...+qu
= qsn=q+q2+q3+...+qur1
> (-gs, = 1-q""
n+1
= sn=__l_-—g__
1-q 1—q
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Khin—-»> o

Do 46 :

— Suy ra :

o
s o0

ta cb6 sn - 1
1-gq
s=A[1+207 = (la\,
[1+ 2] = (L)
+
Ay = —Fpg-s = "kmg(‘i—_g) A, = AE
N .
—kmg(1 q)Al = - (kg + ky)A?
1-g \
1+q _ (g + kA, 5101072  _ 50
’ 1“,‘1, 2kmg 2.0,350.10310 3
47
q = 4T<03887
53

Vay ti s8 gitta cac bien dd dao d()ng lien ti€p 1a :

Ghi chi :

Trong méi nda "chu ki” dao déng,

ham sin.

= q ~[0,89

0,79

2
=q

a1
A

L2
A

quy ludt cia chuyén déng vén li quy lujt cda

Thit viy ta cb :

Dgt x¥F

210

(xem bdi 12.2)



N F
=

Suy ra : u = ~ky = — ok
m

Ta ¢6 dao dgng didu hoa véi “bién d§” khac nhau méi mia chu ki.
Do d6, niing lugng dao déng ing véi bién 44 Aq cb bidu thic :

2:

12.6.| Con lic cia mot déng hé qua lic coi nhu mdt con lic don.

a) 3 15°C chu ki dao dong 1a 1,00s. Tinh chiéu dai cia con
lic. Ly g = 9,8ms™2 va 22 = 10.

b) Né&u tai noi d6 nhidt d0 tang d&n 35°C thi dong hé nay
chay nhanh hay cham va bao nhiéu m8i ngdy (24h) ? Cho biét
he s5 nd dai cda thanh treo con lc a4 = 2.107°K L.

¢) Néu d€ con lic t:v,r do dao dong thi né sé dao ddng tét
dén va sau 4 chu ki, bién d0 géc clia n6 tit 5° gizm cdon 4°.

Gia st bien do con lc gidm theo cfip s8 nhan 1ui vO han,
hay tinh cong cAn thiét 48 lén gidy o6t dong hd sao cho nb
chay dugc mot tudn 18 véi bien dp goc 5°. Biét ring qua niing

o6 khéi lugng m = 100g va 80% nang lugng dugc ding dé
thing ma sit do hg¢ thong cic bénh xe rang cua.

LUQC GIAI
a) Chiéu dai con lic

ll
Ta cb : T, =2ty —=
: = g

Do d6 : = gfi _ 9,81,00% _ 0,248(m)

4n? 43,142
za."24,8' (cm)
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'b) Déng hé dao dong & 35°C.
bat

t; 5 4 ;5 Ty : nhidt d9, chiéu dai, chu ki clia con lic lic ddu
ty 5 I3; Ty : nhigt d9, chidu dai, chu ki cta con lic lic sau

T T+t '
Tact: -2 = V:_v 2 +"_A.‘i (At << 1)
T, 1+ 4t,

T ‘ -5 -
- Ty . _ é_@ o AAt _ 2.102 20 _ 5404

Vi AT>0, déng hé chay chim lai.
Thdi gian chim 6 sau méi nghy (24h = 86400s) I :
6 = N.AT

4
= 86410° ,m 864.10%. AT
T, T,

~ 8,64.10°2.10™* ={17,3(s)

¢) Cong lén giay cét
— Theo d8, khi con lic dao ddng tht ddn ta c6 cAc “bien 40” lien

tip nhu sau : x
A,
Al A, }_
A, = qA, A3 :':E;_ _
Ay = af’; = ¢%A; nn
° U
Ay = qAy = ¢°A o _h_IU_U
o A |
A = Th “H-
A,
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Ta suy ra : q4=vé§= é=\/0,8
A, 5

— D& duy tri dao dpng cla con lic véi bien dp goéc 5° giy cot
déng h8 phai cung cip ning lugng bu trit sy tidu hao do ma st @ng
v6i “chu ki” d4u tién.

Al = (Anpy = —mglal(l a

Nang lugng phai cung cfip trong 1 tuﬁn 18 1a:

E = N.|AE|, = -;-nglaf(l -qY

_ 1 786410 0,100.9,8.0,248 _5&4_( ~V08)
2 1,00 1802
~ 59,0(J)

- Do ma sét v6i hg thong banh xe rang cua lam mét 80% nang
Itgng nén cong toan phén cin thigt dg len giay c6t déng hé Ia :

E = _E_ =| 295J
0,2

B BAI TAP LUYEN TAP -

12.7* Con lic dao dong tét dén. DOgnamodnangsanmm chu ki
14 10% nang lugng ban dau.

Hay tinh @0 bién thién “chu ki” so v6i chu ki riéng cia
con Hc.

s : Tang 0,003%
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12.8* Mot con lic Ib xo c6 céiu tao nhyf hinh vé. Cho m = 1,00kg
vak = 100Nm L.

a) T vi tri cAn bing kéo vat
huéng xudng theo phuong truc Ib xo
5,0cm va budng nhe. Ching tb vat
dao ddng diéu hda. Tinh chu ki.

b) Vi ma sit nén sau 10 dao
dong, vat dirng lai. Tinh hé s6 ma
sat gidta vat va mit phing nghiéng.

ps:a) T =063sb) u = 2,510 2

12.9* Vat ning c6 khéi lugng m = 2,00kg treo vao 1d x0 o6 do
cing k = 400Nm™1. He c6 bien @ ban ddu 1 3cm.
a) Tinh chu ki riéng cta con lic.

b) Do lyc cén, con lic dao dong tit ddn. Nang lugng dao
ddng gidm 1% sau mdi chu ki. Hay tinh hing s8 tit ddn b.

(Ghi chii : F, = —bv)

DS :a) 04448 b) b = 0,045

Bai toan 13 : Dao déng cudng bifc. Cong hudng

— Ap dung céc cong thitc vé tinh chét cia dao déng cudng
buze .

faoo domg = figes  Aw = h(fiy) (ham s6 cia )
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— Ap dung tinh chét dic trung v diéu kién cong hudng
| | . Biéu hién cta cong hudng :
Acbdat max

. Diéu kién :

# Lic

(fy : tAn s3 rieng cia he)

W BAI TAP THI DU

13.1 Mot con IAc 16 xo cb tin s8 gbc rigng o Tac dung mét lyc
ngoai d8 lam cho diém treo I cda con lic dao dong diéu hda
v6i tAn s8 goc w theo phuong trinh :

x; = Apsinwt “ 1

a) Hay lap phuong trinh vi phan cla
chuyén dong cia vat nang. Ching td vat K
dao ddong didu hoa véi tin s8 gic w. '

b) Suy ra bidu thdc cia bién d0 dao m
dong cia vat. Ve d8 thi bidu dién sy bign
thién cta bién 49 nay theo w.

_ LUQC GIAI

a) Phuong trinh vi phan :

— Dao ddng ctia diém treo I &nh hudng d&n vit va lam vat chuyén
dong. Chon goc toa 40 O trung v6i vi tri can bing ban ddu O cla
vat khi I ding yén.
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Ao

Khi I dao dong, O dao ddng quanh O ging diém treo I :

- -
OOC = x1 (v6i x; = Aysinot)

| S H _______
f Khao sat vé lyc d6i véi con
, lic B xo cho ta :
— .
¢ O2F = -lOM = -k
J -1 o Nhung ta c6 :
(Y] OC | — —_—

Trong phuong trinh nay O_M
la vecto djch chuyén cta vat dsi
véi gbc toa 49 O. Pat OM = X

Do d6 ta c6 vé gia trj dai 5 : ‘
DF = —kX - xp)
— Ap dung dinh luat II Newton ta c6 :
=—kX + kx

Vay chuyén dong ciia vat d6i véi gbc toa dd O duge xdc dinh bdi
phuong trinh vi phan :

mX” + kX = kAysinwt

. Tinh chit cia ham sin cho thdy 3 trang théi dao déng 8n dinh
toa dd X cla vat d6i véi gbc toa 6 O phai c6 dang :

X = Ac sinwt
(A : bién do dao dong cia vat d6i voi goc toa d6 O o8 dinh)

Do d6 vat dao ddng diéu hoa véi cing tdn s goc.
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b) Bién do :

L]
Thﬂanhandangcﬁax,lﬁydaohémvhdﬁngnhithaivécﬁa
phuong trinh vi phan ta c6 :

—mszc.sinwt + kAqsinwt = kApsinwt

Suy ra : ‘ |(k—mw2)|Ac = ki

S Sl e

2
@9

k 2| 5 w%‘;—w2

&

Khi 0 2wy : Ag >=. Ta d8 § them A; > O nén d thj bidu
dién Ag theo w c6 dang sau :

Acf

>
eb-—----------—

)
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13.2

Mot chiéc xe tré em c6 *khéi lugng m = 10,0kg duge thigt

tri dat 1én hai 16 xo thing ddng c6
cing 46 cing k = 245N.m™L, Xe
chay trén mdt dudng xiu cd cach
I = 3,00m c6 mdt 8 ga. Gidi thich
tai sao ta quan sit thdy xe dao
dong. V6i van tdc bao nhidu thi xe

t=300m
bi rung manh nhit ?
L&y n = 3,14)
LUQC GIAI

— Kich thu6c xe c6 th€ xem la nhé d6i v6i khodng cich gida hai

8 g

Xe la mdt h¢ dao dong (con Ihc 1o x0) c6 tin s goéc riéng la :

‘/2k
w. = a>
9 m

M8i 14n xe qua mdt 8 ga, va cham ciia 8 ga véi hai bénh tao mot
xung lyc tic dyng vao xe. Vi khoang cich gitia cdc 8 ga lien tiép bing

nhau nén cic xung lyc tic dung c6 tinh tudn hoan.

Dat v 1a van téc xe, chu Kk cda xung lyc Ia :
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Hé dao dong la xe chju téc dung cla mot xung lyc tudn hoan sé
dao ddng cudng bic theo véi cing tin s géc w. .

— Xe rung manh nhit khi tdn s8 goc cia xung lyc bing tin s§
gbc rieng cua hg. Ta c6 :

2v _ 2k
l m
Suy ra : v = 142k _ 3,00 2.245
2tV m 2n 10
hay v ~ 334(ms™) =|12,0(mbh 7))

B BAI TAP LUYEN TAP

13.3* Con lic 1b xo dao dong didu hoa véi tin s§ gbc riéng w,,
Chon t = 0 hic con lic ding yén & vj tri can bang. Téac dung
vio vat nang & vi tri can bling mdt lyc c6 phuong cta tryc b
%0 va c6 bidu thic F = Fsinwt.
Lap biéu thic toa do cla vat ning khi chuyén dong da dn
dinh.
Fy .
pS:X = ———2 —sin(wt + ¢)
m]w% - w2|

13.4* M@t con lhc 1d xo c6 tin s8 gic rieng w,. Vat ning chju tic
dyng ctia lyc ngoai tudn hoan theo phuong dao ddng cha con
lic 1o xo va ¢ bidu thdc :

F = Fgsinwt
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- Gia st khong c6 lyc cin nén dao dpng khong tit ddn va
@ < w, Hay lap biéu thic cia cOng sufit ma lyc ngoai cung
cdp cho con lic. Suy ra cdng sufit nay cyc dai khi o = w,.

13.5% Mot h¢ dao ddng (con lic Id xo hay con Ilic don) c6 tén s&
goc riéng w,. He chju tic dyng clia mot lyc can F, ti le véi
vin tdc dao ddng v ngugc chidu van téc : F, = -bv.

D&, duy tri dao dong, tic dung vao he mdt lyc ngoai tudn

hoan c6 cing phuong v6i dao dong va c6 bidu thdic :

F = Fysinwt.

Hay 18p biéu thic bien do cia dao dong cuong bitc hic dao
dong da trd thanh 8n djnh.

Fo

DS: A =
;mi(wo§ - wE)E + b!cuE

13.6 ) Mot nguosi di bp budc déu xéch mot x6 nude. Chu ki dao
dong riéng cla nuéc trong x6 Ia T, = 0,90s. MBi budc dai
60cm.

— Chung t6 nuéc trong xb bj séng sdnh qua lai theo mot
tdn s8 x4c djnh.

— Mudn cho nuéc tnbng x0 dimg ving tung tée ra ngoai,
ngudi 46 phai budc &i véi van tdc ra sao ?
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b) Mdt vat ning treo bing mot sgi day vao trn mdt toa
xe l¥a chuy8n dong déu. Vat nang c6 thé coi nhu mot con lhc
day (h¢ dao ddng) c6 chu ki To = 1,08.
~ Tau bj kich dpng mbi khi qua chd néi gida hai dudng ray.
Ngudi ta nhan théy khi vn téc tau la 45kmh ™! thi vat dao
dong manh nhit.

— Giai thich hi¢n tugng.

— Tinh chiéu dai ca mdi dudng ray.

" ps : a) Dao dpng cuong bic f = 1,1Hz ; v =2,4kmh™"
b) Cong hudng ; I = 12,5m.

todn 14 : Téng hop dao dong

) Ldp phuong trinh cia dao dong tzfng hop

— Dao ddng thanh phén o6 cing tin s3, cung bién do

Ap dyng phuong phap lsng gidc.

— Dao dong thanh phan c6 cing tdn s6, khic bien d9 :

Ap dyng phuong phap dung gidn d6 vecto quay.

— Dao dong thanh phén cing bién d¢ c6 tén s8 ghn bing
nhau :

Ap dyng phuong phap luong gige. Suy ra céc‘_dac diém cia
phéach.
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B BAI TAP THI DU

® Vé db thi cia dao dong téng hop
— Dya vao phuong trinh cta dao dOng téng hgp.

— Vé cic d6 thj cia dao dong thanh phﬁn Xsdc dinh trén
d6 thj nhing diém bigu dién dac bigt bing phép cong truc tzéjv
ti d6 thj ciia dao dong thanh phén.

R 14.1)  Tinh bien dd va viét phuong trinh dso dong téng hyp cia

a) x,

b) X,

hai dao dpng thanh phén sau day :

4sin (2m; + %) va x, = 4sin (27:1; - ZE)

) x; = Zcosmt va x, =)fsin(nt — )

sin(wt + %) vax, = sin(wt + %
2 2 6

4,

Vé db thj.
LU’OCGIAI.
a) Truong hop 1 :
. . R
= V3 = 1,73

Dao dong tdng hop c6 phuong trinh :

= V3sin(wt + g)
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-V3

LA
S = 24| cos 22| = 8oos” = 4VF = 564
2 4
Dao ddng téng hop c6 phuong trinh :
x = 4V2sin2nt
D3 thij : AT

4&1
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¢) Trudng hop 3 :
Tach: - x, = Zcoswt = 2sin(m+-’25)
Do @6 :
o
_ oy JT
A, = 2A|oosflz—"’2| = 2.2'0032—2—|A= 2VZ =~ 2,82

Dao dong tdng hgp c6 phuong trinh :

x = 2V2sin(xt - E)
4

Dﬁthi:

“? 14.2 Xéc dinh dao dong t8ng hgp cla hai dao dong thanh phén
cung phuong sau day :

x; = 8sinmt(cm) ; x; = 6coswt(cm)
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LUQC GIAT

Ta 6 : X, = 6sin(xt + Zzz-) (cm). Do d6 phuong phép gian d6 vecto

quay cho =

o = VAZ + AZ = 10cm

i
1
|
|
|
|
!
|
|
|
1
!

o)

180
Vay : X = X+ X9
— 10sin(t + E:E) (cm)
Chiiy:

Cé thé gidi bing bién ddi lugng gide
x = x + x2 = 8sginat + 6cosnt

= : 8
= S[smm: + Zeosnt]

Dittgp = 3 = 5% Tacs:

4 cosp
x = ——8—[ ginxt.cosp + simp.oosn‘t]
cosp
= i-sin(.frt+cp)

cosy

Nhung theo txén : cosp = 1 = 4

\_/1+th¢ 5

Vay : x = l0sin(mt +¢) (¢ = arctg%
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¥ 14.3| Xac dinh dao dpng téng hop clia hai dao dong thanh phén
cung phuong sau day : '

X, = coswt(cm) '; x, = sin(wt +%) (cm)

Ta cb6 :

Vay :

LUQC GIAI

X = sin(wt-+ %)

M: v1+1+2oos§ = V3 = 1,73(cm)

X 1
smE+smE ’
t8¢=T—n=\/§=> P =
L. 1
8 g TS

Wl

X = x1+x2
= V3sin(wt + %) (cm)
Chéy:cathé’giéibangeéchvsm;cﬁs’ggﬁn
d6 vectd. Hinh binh hinh xéc dinh vectd tong la
hinh thoi ¢é géc 60°, Suy ra :
= AV = AVS = VEem
Tinh ch&t hinh thoi cho ;
==
3.
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14.4]  Khi trinh bay cac dao

déng thanh phdn téng A
hgp véi nhau, ngudi ta 003}
thudng dung dé thi dang
phd dién t3 A va f cia
mbi dao dong. Theo cach
trinh bay d6, mot dao
dong do sy téng hgp cia 0
3 dao dong cung phuong

c6 ph8 nhu hinh bén.

002} -}-~---

ootf4-—--p------

02 g5 T T

a) Lap phuong trinh cia mbi dao dong thank phén.

b) Ve @b thj cla céc dao dong thanh phén, g s dp lech
pha gi@a ching 1a 0 & thdi diém gbc. Suy ra dé thj cia dao

dong tdng hop.
LUQC GIAT
a) Phuong trinh :
— Theo phé da cho :
‘A, = 0,03m = 3cm ; f; = 0,28
A, = 0,02m = 2cm ; f, = 0,587
Ay = 00lm = lem ; fy = 1,087

Céc phuong trinh c6 dang :
x, = Apsin@ifit + ¢y)

— Do @6 :
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g

x; = 3sin(0,47nt + ¢,)(cm)
2sin(nt + pgy)(cm) - /
sin(2rt + pg)(cm)

]
N
i

cg{
i

b) Db thi :
— Tacodthchon:p, = ¢, = pg = 0
Suy ra cac d6 thj :

:x,}

O > w

— Bang phép vé d6 thi, cdng cdc gis tri & mot s& thdi difm dac
bigt ta c6 thé vé duge d8 thj cia dao dong tdng hgp.

B BAI TAP LUYEN TAP

_5114.5 Cho dao dpng diéu hoa c6 phuong trinh : x; = Asinwt.

a) Hay viét phuong trinh clia cdc dao ddng c6 toa dd
X9,X3,X, X5 cling bién d9, cing tin s8 nhung 14n lugt cing pha,
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nguoc pha, nhanh pha vudng goéc, cham pha vuong goc so voi
Xy. :
b) Xac dinh céc dao dong tdng hop x; + x9,x; + X3,

X, + X4, X; + x5 . Gia sif cac dao dpng k8 trén cung phuong.

146  Xac dinh dao dong tng hop ciia ba dao dong thanh phén
cung phuong c6 cac phuong trinh :

x, = 4sin( 7t + 1;-) : x, = 4sin( ot + :".;E) ;x4 = dsin( 7t — g)

DS :x = %X +xX;+ %3 = 0

147  Con Hc 1o xo gdm vat nang c6 khéi lugng m = 1,00kg treo
vao Id x0 ¢6 dd cing k = 400Nm ™. Tit vi tri can bang, kéo
vat them doan 3,0cm theo phudng thing ding va truyén van
téc v, = 80,0cm.s” ! ldc buong. Ap dung k&t qua vé téng hgp
dao ddng, hay lap phuong trinh chuyén dong cta vat.

DS : x = 5,0sin (20t + Zt—) (cm)
4

14.8  Hai con Hc Ib xo gifng nhau déu gdm hai vat c6 khéi lugng
m = 4,00kg gin vao hai 1o xo 06 d cing k = 100Nm ™. Hai
con lac nay dugce dat sat bén nhau, hai truc dao ddng song song
c6 thé coi nhu trung nhau. Ti vi tri cAn bang kéo hai vat theo
phuong truc 16 xo, cing chiéu, them 4,0cm va budbng nhe khong

cung luc.
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a) Hay nghién citu chuyén dong cta vat (2) khi ldy vat (1)
lam h¢ quy chiéu. Suy ra mét dinh nghia v& t8ng hgp dao
dong.

b) Chon gbc thdi gian (t = 0) lic budng vat (1). Dinh thai
diém phai budng vat (2) d8 dao dong caa (2) d6i véi (1) cb
bién @ cyc dai. -

PS:b)t =

v |3

= Zg
5

149  Hai con lic L, va L, c6 th€ coi 1a con lic don c6 cung chu

ki T = 1,0s dao dng trong hai mit phing thing ding song

song. Con lic L, c6 mdt ngudn sing diém S, con lic L, mang
mot thiu kinh hoi ty L.

Khi hai con lic & vj tri
can bang, S cdch quang tam
O cia thau kinh 50,0cm theo
phuong nim ngang vubng
géc véi cdc mit phing dao
dong. Thiu kinh L tao anh
that A cia S trén man E dat
cach O doan 150,0cm.

50,0cm 150,0 cm o

. a) Cho L, dao dong, L,
ding yén. S dao dong theo
véi bien 4 1,0cm. Lap cac

phuong trinh chuyén dong cia S va A.
b) €ho L, dao ddng, L, ding yen. O dao ddng theo véi bien
dd 1,0cm. Lap cac phuong trinh chuyén d()ng cia O va A.
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¢) Cho Ly va Ly dao dong déng thoi véi bien o nhu
trén. Hay khéo st chuyén dong cia A trong céc trudng hgp :

— Hai con lic dao ddng cung pha
— Hai con lic dao ddng ngugc pha

—ConlécdeaOGOngnhanhphalzt-sovéiconlécLl.

ps : a) x, = sin(2nt + p)(cm); Xp = —3sin(27t + ¢,)(cm)
b) x, = sin(2rt + p)(cm); x, = 4sin(27t + Pg)(cm)
c) x, = sin(2nt + p)(cm) ;
 x, = —Tsin(2rt + p)(cm)
. 12T
= Bsin (2t + ——
zp = fein (2t + ) om)

14.10* Mot vat déng thdi chju tic dyng cia hai nguyén nhan tao
- ra hai dao dong diéu hda cing phuong c6 cic phuong trinh 14n
lugt 1a :

Xy sin80mrt(cm)

sin72rt(cm)

X9

a) Xac dinh chuyén dong do sy t6ng hgp cia hai dao dong
nay. Ve @ thj. Dung ti xich 36cm bidu thj 1s trén tryc thoi
gian.

b) Dinh tin s8 cia phéich.

ps:b)f =f —f = 4Hz
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14.11* Mpt dao dong tdng hgp c6 phuong trinh : x = Asin2rft,
Trong biéu thic trén, A la dai lugng bign thidn theo thai
gian cho bdi :
= Ay(1 + cos2nf’t) (Ag = const)
a) Xéc dinh cic dao dong didu hda thanh phén ciung phu?cmg
da tao thanh dao dong x.
b) Cho Ay = dem, f = 2571, £ = 15~ Vedbthjcuawc

dao dong. Vs ph8 cia dao dong téng hgp. -

Bai toan 15 Do chu ki dao dong biing phép hoat
nghiém va hién tugng tring phing,

1. Phép hoat nghiém

Nbi dung clia phép hoat nghiém la quan sit mot dao dong
tudin hoan c6 chu ki T bing cdc chdp sang ngén cdch nhau
d8u véi chu ki T

TOZnT (m € N)

W
Vi tri con ldc quan sdt & hai chdp Vi tri cia chdm den trén dia tron quay déu
sdng lién tiép (To > T) quan sdt & hai chdp sdng lién tidp (Ty > T)
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. Xéac dinh chu ki T, cia cdc chép séng.
. Lap hé thic gitta hai chu ki dya vao hign tugng bidu kién.

e <1
T, = (n+ .
0 (= e)T hotic ¢ = 0

2. Hién twgng tring phung

Noi dung cda hign tugng trung phiing la so sénh hai dao
ddng didu hoa, mdt o6 chu ki T, da bigt, mdt c6 chu ki T ghn
bang T,,.

. Tring phing : Hai he dao dong qua cing vi tri theo cing
chiéu.

. Lap he thic gi@a cac chu ki cho hai ldn tring phung lién
ti€p trong thoi gian 6 :

6 = nT, = (n* 1T

B BAI TAP THi DU

15.1

Mot con lic don c6 chiu dai ! gin béing 25,0cm. Cd ding
2,000s thi con lic dang dao dpng dugc chi€u badi mt chdp sang
ngén. Trong thoi gian 41 phit 20 gidy con lic thyc hi¢n duge
1 dao ddng bidu kign tron ven. Dao dong bidu kién cling chiéu
véi dao dong that. Tinh chu ki cia con lic. L&y g=9,81ms ™.

LUQC GIAI

— Coi con lAc nay 12 mdt con lic don, ta c6 gia tri gin ding cia
chu ki la :

T = ?.nvz = 2.3,14V935_0 ~ 1,000(s)
g 9,81

’
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— Theo d8, dao dong bidu kién
cing chidu v6i dao dong that nén
trong thdi gian 2,000s gitta hai chép
séng, con lic thyc hién dugc :

(2 + £) dao dong

(¢: phan s§ < 1)

Con lic thyc hién duge 1 dao
dong bidu kién khi cb :

Ne =1

(N : 8 dao dong thyc)

Trong thdi gian 41 phit 20 giay = 2480s, s§ dao dong thyc cia
con lic Ia :

24;80 (2 +¢) = 2480 + 1240 = 2481 dao dong.

Vay chu ki dao dong la :

T=2480 _ 1 _ 909
2481 1

1 —_—

2480

15.2| Mot con lic chuin c6 chu ki{To = 2,000s. M6t con lic
[khdc c6 chukiT = Ty +¢ (0 < e<<1). Ngudi ta do T bing
phuong phédp trung phiing.

a) Khoang th¥i gian gita ba 14n tring phiung lién tigp la
16 phit 40 giay. Tinh T.

b) Méi lan trung dudng nhu kéo dai trong 5,00s. Dinh sai
s8 vé T.
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LUQC GIAI

a) Giag tri cua T :

— Sau lin trung phing ddu tién, hai con Hc sé trung phung lin
tht hai khi con lic nhanh thyc hign hon 1 dao dong so véi con lic
cham. Khoang thoi gian 6 gi#a hai lin tring phing lién tigp 1a :

6 = nT = (n+1)T0

51 = T = 9T,
T, 8- T,

Suy ra :

o

— Theo dé : 26 = 1000s

500 — 2,000

b) Sai $0 :

— C6 th coi trung phung that sy Ia thoi diém gita cia khoang
thdi gian x4y ra trung phung. Vay sai s8 v& khoang thoi gian 6 la :

A§ = Zg—" = 2,508

— Biéu thdc tinh T c6 dang mot ti 6 : T =%

Khi c6 sai s8, c6 thé xem 12 a va b bién thién Aa,Ab

a+ Aa
b + Ab

Vay : T + AT =

Do d6 - AT = 2F8a_a _ bAa—adb
b+Ab b  b(b+ Ab)
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Vi Aa,Ab rét nhé so véi a, b, ta c6 th€ dung phép tinh gin ding:

AT = A2 _adb

b b%

Chia hai v& cho T = %taduoc
AT _ Aa _ Ab

T a. b

Trong tinh sai 3, ta dinh muc sai t5i da nén c6 thé I8y gi trj c6
dugc Ung v6i tinh hudng kém chinh xéc nhét. Khi d6 Aa > 0 va
Ab < 0.

Vay : IAT| _ [8a] , [Ab]
T a b

— Ap dung k&t qua nay cho thi nghiém & trén :

|AT| _ A(BTy) LA6-Ty

T 0T, 6~ T,
b 6-m, 6 500
~ 1072
Do dé : |AT| = 10722 = 0,02(s)

Vay gia trj cia chu ki T chi c6 thé Ia :
T = 2,008 + 0,02
= 2,03(s)

236



15.3] 1. Cho mdt con lic don A dao dong truée mit mot con lac

cia d6ng hé “gé gidy” B (chu ki dao dong cia B la
Tg = 2,000s). Con lic B dao ddng nhanh hon con lic A mdt
chit nén c6 nhing 14n hai con lic chuyén dong cing chiéu va
trung véi nhau tai vj tri cAn béng clia chiing (trung phung).

Quan sat cho thdy hai 1dn trang phung k& ti€p cach nhau
9 phiit 50 giay.

a) Tinh chu ki dao dong cta con lic don A.

b) Con lic don A c6 chidu dai 1,00m. Tinh gia tdc roi ty
do g tai noi dao ddng. ’

2. Qua ciu cta con lic don A c6 khdi lugng m = 50,0g.
Khi dao dong qua cAu nay vach mdt cung tron c6 thé coi. nhu
doan théng dai 12cm. B4 qua moi ma sat.

a) Tinh van t8c cyc dai cla qua cu va van tdc cia n6 &
vi tri dng v6i 4o doi 4cm.

b) Tinh ning lugng cta con lic A khi né dao dong.

LUQC GIAI
1. Chu ki ctia con léc A — Gia téc roi ty do.

~ Theo d8: T, > Tp
Giita 2 14n trung phung k& ti€p :

. Con lic A thyc hién duge N dao ddong
. Con léc B thyc hién duge (N + 1) dao dong

Do d6 : NT, = (N +1)Ty = 9 phat 50s = 590s.
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Tasuyra: T, = 59?)90 = gz: ~(2,007(s)
g !

— Cong thic chu ki cia con Iic don :

TA=27zVZ
g

2
4l _ 43,1421,00 _[grg. "2
2 2,0072

Suy ra : g =

2. Van téc va ning luong cia qué céu.

o
8

12 cm

Theo d8, dao dong clia qua clu cb :
+Tans8goc:w = \/% = 3,129rds™!
»Biendd : A = 12—2 = 6(cm)

a) Céc phuong trinh li 40 va vén t8c c6 dang :

x = Asin(wt + ¢)
¢ wAcos(wt + ¢)

v
Khit thoi gian t ta o6 :
vV = oA’ - x%)
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Y

Do @6 :
. Van t6c cyc dai Ia :

v = oA = 3,129.0,06 ~|0,188(ms"")

. Van téc dng véi @) doi x = 4cm la :
v = oVAZ— 22 = 3120.10°2V6Z — 47 =|0,140(ms™?)
b) Nang lugng dao dong cla con Mc dugc tinh béi :

E = lmw?A? = -;-.50,0.10'3._9,79.62.10_‘ ~ [0,881(mJ)

B BAI TAP LUYEN TAP

15.4* Hai con lic don (1) va (2) dao ddng trong hai mit phéng
song song. Nguvi ta chidu sing d& quan sat cic dao dong bing
nhing chdp sing ngin cich déu ding 1s.

a) Con lic (2) c6 chu ki T, hoi nhé hon chu ki T; cia con
lAc (1). Lic c6 chép sing ddu tién, hai con Ic cing di ngang
qua vj trf cAn bing va ciing chiéu. Lic c6 chdp sdng thit hai,
ca hai con lic déu chua thyc hién xong dao ddng thié nhét.

Lic chép sing thd 102, con lc (1) lai qua ding vi tri can
bing theo cing chidu nhu lhic c6 chép sdng ddu. Lic d6, con
'lic (2) khong trung véi con e (1). Phii dén chép séng thi
203_ca hai con lic méi dao dong y het nhu 8 chép séng dfu
 tin. Tinh T, va T, .

b) Con lic (2) c6 vat ning nhd bing sit, kh6i lugng
m, = 0,80g . D& didu chinh cho dao ddng cla (2) ding bing
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(1) nguoi ta’ dat mot nam cham tao lyc hut  thing ding tic
dung vao vit ning cla con lic (2). Tinh f va x4c dinh pam
chAm phai dat & trén hay dudi vat nang clia con léc (2).

ps: &) T,.= 1,010s; T, = 1,005s
b) f = 78.1075N ; & tren.

15.5* Con Ic chufin c6 chu ki T, = 2,000s . Mpt con lic khéc
o6 chu ki T hoi 16n hon T, chit it.

a) Vao mdt lic, cho ca hai con lAc dao ddng cung tir vj tri
cin bing, theo cing chifu trong 2 mit phng song song. Sau
mdi dao ddng, con lic chu ki T chim hon mét chit so véi con
lic kia. Midc chim nay ci chng vao sau mbi chu ki T, cho dén
khi con Fic chu ki T cham hon tron 1 dao ddng thi hai con
lic tring phing nhu hic b4t d4u dao ddng. Hién tugng trang
phiing nay téi dién déu dan. Sau 28 phit 40 giay thi xy ra
l4n trung phaing thd tu. Hay tinh T.

b) Con Hc c6 chu ki T dugc cho dao ddng trong chan khong

thay vi dao dong trong khong khi nhu trén. Con lac chuﬁ.n
vén c6 chu ki T, = 2,000s . Tinh khodng thi gian gitta hai

lAn tring phung lién ti&p.
Cho biét : — Khéi lugng rieng cta vt ning con Mic I
D = 9000kgm™%

— Kh6i lugng rieng cia khong khf 1a D, = 1,25g .77}

bs . a) T = 2,007s

b) 484 giayé
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15.6* O trang thai khong trong lugng, dao dong ciia con lic Id xo
c6 thé dung d8 do khéi lugng.

Con Iic 1d xo chufin gém vat c6 khdi lugng m; = 1,00kg
' gin vho Ib x0 o6 40 ciing k = 100Nm™

a) Tinh chu ki dao ddng ty do T, cla con lic chufn.

b) Mot vat ning khdi lugng m, chua bigt duge gén vao 1o
xo0 gifng nhu 1d xo0 cla con lic chufin. Hai con lic duge cho
dao dong theo hai phuong song song béng cach dua khéi vj tri
can bing chung mdt doan biing nhau va budng cing lic. Con
lic c6 vat khdi lugng m, dao dpng nhanh hon va sau 5 phit
14 giAy ngudi ta m6i quan sit thély hai vat lai tring nhau &
vi tri dugc budng ban ddu. Gii thich hign tugng. Tinh m,
(Cho n = 3,14)

ps: a) T, = 0,628

b) my = 0,96kg
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PHAN 2 - SONG CO HOC

Chuyén dé IV. — CAC PAI LUONG DAC TRUNG,
PHUONG TRINH VA PO THI CUA SONG

A. TOM TAT GIAO KHOA

1. CAC PAI LUQONG PAC TRUNG CUA SONG
1. Vén téc song
Van t6c. séng = Van tdc truyén pha dao dong
, ( # Van t8c dao dong)

Trong mdt mdi trudng xic dinh :

Vséng = const

2. Chu ki va tin sé cla song

Ts(mg = Tdd = Tnguc‘in

Ta cling suy ra :
= _1 _ =
fséng = T—— = faa = fnguc’:’n
sbng

3. Budc song
. Budc séng = Quang dudng séng truyén trong 1 chu ki
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).=vT=% ‘lll%m

4, Bién 46 va niing lugng
cia séng :

Agng = Au

Ta suy ra :

— 2,2
Eyng = Egg = -mo’A

Trong trudng hgp khong ma st :

.Egng = const néu séng truyén theo mdt dudng thing

-Eging ti 12 nghjch véi khodng cach néu séng truyén trong

1 mdt mat phing

- Egsng t1 1& nghich v6i binh phuong khodng cach n&u séng
truyén trong khong gian ’

IL. PHUONG TRINH DAO PONG CUA MOT BIEM DO SONG GAY RA

(uy = asinwt)

— Phuong trinh dao dong tai M cich tam séng A khodng dy :
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uy = aMsinw(t—gl—\(i-) = aMﬂnZn(ft—-(l%‘-)

v

— D9 lech pha dao ddng giTa hai di€m cach nhau khodng

= 224
Ap 2711_'

1. BIEU DIEN SONG BANG PO TH] :

U /\/ - M uy = aMsirx_Zn(ft _ %

—-—

1. Dd thi cia song theo thdi gian
Xét x = const : diém xdc dinh trong mdi trudng. Ta cb :

. bign @) : ay

uulahbmso'sin theo t

.chuki:T= =2
w

|

DPudng biéu dién uyg theo t c6 dang : -

<|8
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2. Do thi cia séng theo khong gian

Xét t = const : thoi diém xéc dinh. Ta cb :

.bién @9 :ay,
uyy 12 ham s8 sin theo x ). khoiang ngén nhét gida hai diém
cé cing dic diém dao dong: 1

Dubng biéu dién uyy theo x c6 dang :

/\/\

M ! A
| e am e ]

8Y

(A : “chu ki khong gian”)

D8 thi nay la dong thuc sy cia mdi trudng trong trutng
hgp séng truyén theo mdt dudng thing.
IV. PHEP HOAT NGHIEM - SU TRUNG PHUNG.
1. Phép hoat nghiém :

Quan sit mdt dao ddng tudn hoan c6 chu ki T bling chc
chdp séng ngdn cich ddu nhau, c6 chu ki T, .

Vat dao dong s& c6 chuyén dong bidu kién theo chidu hosic
nguge chidu chuyén dpng thyc tuy theo mdi quan h¢ gida T,
va T.
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Ta cb : To = nxe)T| (¢ < 1hogce = 0)

( & : xdc dinh bdi chuyén dong biéﬁ ki&n)
2. Sy trung phung :
Hai vat dao ddng qua ciing mdt vi tri theo ciing mot chiéu.
béi véi hai ldn tring phung lién ¢iép céch nhau khoéng
thdi gian 6 ta c6 :

8 =nTy = mx T

(Ty; T : chc chu ki ciia hai vat dao dong).

B. HUONG DAN GIAI TOAN

Bai toan 16 : Pai lwgng dic trung, phuong trinh
va 46 thi cia song

— Ap dung cong thitc budc song :

— Lgp phuong trinh :
. Xéc dinh d9 lach pha :

d

A¢;¢:>=27r/1

. Suy ra phuong trinh dao dong :

uy = aysin(wt £ Ap)
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- Db thi :
. Dinh khodng thoi gian hay khoéng khong gian séng da
truyén.

. Dinh tea d9 dng véi t = 0 ho#ic x = 0.

M BAI TAP THI DU

16.1

lai 1a 0,6s. Tinh khodng cach tit noi phat Am d&n vat cin. Biét

Hay tinh cac dai lugng dugc hoéi trong mdi ciu sau day.

a) Trong 5,0s ngudi quan sit thay c6 3 ngon séng bién qua
truéc mat.

Tinh chu ki dao d9ng ciia nuéc bién do séng gay ra.
b) Thoi gian tit khi phat am d&n khi nghe tiéng vong ddi

van tdc truyén am trong khong khi 1a 340m.s™} .

c) Coi gdm 30 16 cach déu trén mot dia tron. Dia quay déu
600 vong trong 1 phit. Tinh buéc séng clia A&m phat ra. Biét
van tdc truyén am trong khong khi 1a 340m.s™! .

d) Séng &m c6 tdn s§ 500Hz va bien d) 0,25mm truyén |
trong khong khi. Budc séng 1a 70cm. Hay tinh :

— Van t8c truyén am
— Van t8c dao ddng cyc dai cia cic phan ti.

LUQC GIAI

a) Chu ki :

Khoang dudng soéng truyén 1a 24 . Thai
gian séng truyén dugc 1 buéc séng la chu
ki T.

2A

/),

Suy ra : 2T = 5,0
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Vay : T = %9 =|2,5(s)

b) Khotng céch :

Thoi gian am truyén tu
ngudn téi vat can :

t = Qzﬁ = 0,3(s)

Khoang cach : ‘ .
d = vt = 340.0,3 =|102 (m)

¢) Budc séng cta ém :
Khi mot 18 & vj tri d6i dign lubng hoi, khdng khi bj t4c dong phat

soéng am.
Chu ki cia séng am la thoi
N gian dia quay duge cung gita 2 16
5 lien tigp.
ludng
O \*Fa
600.30 300
/ Suy ra :
340 _|
A = vT = Z22=01,13(m)
prva BECS]
d) Céc vén téc :

~ Van téc truyén am :
v = f1 = 500.0,70 =|350(m.s™})

—Vahwcdaodéngcucdajcﬁacécphanu’r:
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(a :bién do dao dong)

= 2nfa = 2.3,14.500.0,25.10°3

,785(m.s 1)

16.2| Mot day dan hdi nhm ngang c6 diém ddu A dao dong theo
phuong thing dding véi bien d9 a = 5,0cm va chu ki T = 2,0s.

a) Chon gfc thdi gian (t = 0) hic A qua vj tri cAn bing
theo chidu duong. Lap phuong trinh dao ddng cia A.

b) Pha dao dong cia A truyén doc theo day v6i van toc
5,0m.s”! . Viét phuong trinh dao dong cia diém M céch A
doan d = 2,5m. Coi day dai vd han.

c) Vé dang cia day & cac thyi diém t;, = 1,5s va t,=5,0s.

(Gia s& a = const)

LUGgC GIAT
a) Phuong trinh dao dong cta diém A :

Phuong trinh dao ddng cia A c6 thé viét :

u, = asin(wt + ¢)

5,0sin(nt + ¢)(cm)
Suy ra biéu thic cia van tdc dao dong :

Va wacos(wt + ¢)

5,0mcos(nt + )
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Theo @8, t = 0 : {uA:O
: v>0
Suy ra : :;g:nt() 0
Vay : ¢ =0.
Do @6 : u, = 5,0sinzt(cm)

b) Phuong trinh dao dong cia diém M :

Ta c6 :

A = vl = 5020 = 10,0(m)
3

Db lech pha dao dong cia M so vdi A :

A 100 2

Séng truyén tit A t6i M, pha dao dong ciia M chim hon A. Suy ra
phuong trinh dao dong cia M :

il

uyy 5,0sin(nt - %)

= | — 5,0coszt(cm)
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¢) Dang cia day

— Vé6i t; = 1,5s khodng dudng séng truyén dugc 1a :

d, = vt; = 5015 = 7,5(m)

4

3

Do doi ciia A khéi vi trf cAn bing & thdi diém ¢, Ia :

Upp <

5,0sinl,br = - 5,0sin—72E =

— 5,0(cm)

Suy ra 45 thj theo khong gian tic dang sgi day & thoi diém

t, = L,56s :

— Véi t, = 5,0s . Khoang dutng song truyén duge l1a :

d, =

vt, = 5050 = 25,0(m)

5
2

DOdBicﬁaAkhéivitricﬁnb‘éngt’!thb‘idiémtzlh:

Upo

= 5,0sin5n = 5,0sint = 0
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Suy ra @6 thi khong gian tic dang sgi day & thoi didm t,=5,0s :

\ u(cm)d

16.3| Tai diém A clia mit thodng mdt chit 16ng yén tinh, ngudi
ta nhé xudng déu dan céc giot nubc gidng nhau cich 0,25s. Coi
A bj téc ddng bdi nguén gay dao ddng ngang c6 bign @9 0,5cm.
Trén mat thodng chét 16ng xust hign nhdng vong tron déng
tam A lan rong dén.

a) Khoéng cich giGa hai ggn 16i lien ti€p do duge 10cm,
Tinh van t8c truyén pha cta séng.

b) Tinh khoang céch gitta hai diém trén mat chat 16ng dao
ddng cung pha, nguge pha.

c) Mot diém M céich A doan 25cm. Chon gbc thdi gian sao
cho phuong trinh dao déng cia M Ia :
uyy = — 0,5sinwt(cm)

Vigt phuong trinh dao dfng cia diém A. (fy a, = ay ).

LUQC GIAT
a) Van toc truyén pha :

Chu ki séng : T = 0,25s
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Khoang céch gitia bai gon 16i
A lign ti€p chinh I budc séng 4 .
Ta c6 :

mT T A =T
- / % Do @6

v=A 10 40(cms™h)

b) Khodng céch :
— Khoang cich d gitta hai diém trong moéi trudng dao ddng cing
pha duge x4c dinh bdi :

Ap = 27:% = k21

Do d6 : d =[kjkem

— Khoang chch @’ gida hai difm trong mdi trudng dao dong nguoc
pha duge xAc djnh bdi :

Ap = dT @k + Iy
Do d6 : @ = (2k+1)% & € N)
¢) Phuong trinh : d
Do loch pha dao dpng gida A '
vaM: “ SN\ -
Ap = 2”1_ - 27:'10 = on truyén song
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Dao ddng cla A nhanh pha hon dao dong clia M. Ta suy ra :

u = - 0,5sin(%t + Axp)

— 0,5sin(8rt + &)
= — 0,5sin(87t + x)

hay : u, = 0,5sin87t(cm)

B BAI TAP LUYEN TAP

16.4 __ Thyc hign céc tinh todn cAn thist d8 tra I5i nhing cau héi
sau day :

a) S6ng ngang truyén doc theo mdt day dai. Mot didm cach

A
tam dao dong khoang 3 c6 @) dich chuyén khéi vj trf cAn bing

5cm sau -;— chu ki. Tinh bién d9 cla séng (coi nhu khéng d8i).

b) Séng am truyén trong thép véi van téc 5000m.s”! . Hai
di€m trong thép gin nhAt c6 pha dao dong loch nhau 90° cich
nhau 1,54cm. Tinh tin s§ am.

DS : a) 5,8cm; b) 812Hz

16.5 Tam séng dao dong theo phuong trinh :

u, = sin%n-t(cm).

Van t8c truyén pha ciia séng 1a 100m.s™! doc theo mit day
@n héi. Xét diém M céch tAm séng 20m. Hiy xéc djnh céc



dai lugng sau day cla dao dong tai M vao thoi diém 1s sau
khi séng bat ddu truyén tir tam :

— Do djch chuyén ti vi tri cAn biing (coi bién d0 khong
ddi).

— Van tdc dao dong

— Gia t8c dao dong.

PS:x=0,v = 78cms ;a=0

16.6 Mot séng truyén trong mdt mdi trudng lam cic diém cia
mdi trudng dao ddng theo phuong trinh :
‘u = 4,0sin(wt + Ap) (cm; s)
a) Biét bubc séng 1a A = 240cm . Tinh van tdc séng.
b) Tinh @9 loch pha cia dao ddng;
— Tai mot diém céch khong thdi gian 1,0s.
— Tai hai dm céch nhau 210cm vao cing mdt lic
¢) Vao mdt thdi di€m, dd dich chuyén ciia mdt diém trong
mdi truong k& tir vi tri can bling 1a 3,0cm. Tinh d¢ dich chuyén
cla né sau 2,0s. Gidi thich két qua tim duge.

PS: a)v = 40cms™}

b) i;.;(n+%)

¢) 0,8cm hay — 3,8cm
16.7  Séng bidn duge coi 1a dao ddng ngang cé chu ki 8,0s va bien

d 3,0m. Séng truyén td Tay sang Ddng v6i van tdéc

12,5m.s”! . Séng Ia séng phdng, do d6 cac di€m trén mot dudng
thing c6 phuong Bic — Nam dao dong cing pha véi nhau.

a) Tinh buéc séng. Giao tuyén cia mat nude bidn véi mat
phéng thing ding theo huéng Pong — Tay c6 dang ra sao ?°
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b) Mot tau c6 van toc déu 5,0ms™! chay theo huéng tir
Tay sang Dong. Tinh tin s§ va cham cla dfu séng vao tau.
Néu tau chayvéxvéntﬁcdétfrﬂbngsangTﬁythténs(fva
cham nay 14 bao nhidu ?

PS: a)d = 106m ; dudng sin
b) 7,5.10 2Hz ; 17,5.10 2Hz
16.8* Mot am thoa gin vdo mot sgi day cang thing phat sinh dao
dong ngang c6 tin s 440Hz, bien 49 0,50mm. Sgi day c6 khéi

lugng 0,01kg cho mdi mét chidu dai va c6 lyc cing 1000N. Dao
ddng truyén khong tit dén.

Cho biét véan t8c truyén dao ddng trén day c6 bidu thuc :

v = _\/f F: lyc cang
# | p: khéi lucngcuam61 m@chidu dai

a) Tinh van t6c truyén dao dong trén day.

b) Tinh buéc séng vh lap phuong trinh dao dong ciia mot
" diém trén day.

¢) Tinh vén t6c va gia t8c dao ddng cyc dai cia mot didm
trén day.

d) Tinh cong suéit trung binh phai cung cfip cho &m thoa
d€ dao ddng cla né dugc duy tri.

pS: a) 316ms”!
b) 0,719m ; u = 5.10 *sin2r(440t — 1,39x) (m)

) 1,38ms™ ! ; 3,82ms~2
d) 3,02W
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Chuyén @6V — SONG AM

A. TOM TAT GIAO KHOA

I. SONG AM ~ CAM GIAC AM
— Séng &m : séng doc truyén dugc trong chit rin, long,
khi, khong truyén dugc ‘trong chén khdng.

— Phén loai :
< 16Hz 16Hz — 2.10%Hz |2.10*Hz — 10°Hz| 10°Hz — 10"°Hz
Ha am Am nghe dugc Siéu am Qua ém

IL CAC PAC TiNH CUA AM
Am wvita c6 dic tinh vat It vita cb dic tinh sinh li.
1. Van téc truyén

. Thi nghiém cho :

Vedn = Vidng > Vkhi

. Sy phu thudc nhigt o :

v = v0V1 + at

2. D6 cao

Tén s6 f tao ra dd cao cia am.

[ £16n : am thanh
i‘ fnhé : am trém

Vo : vAn t8c truyén am & 0°C
« = L

273
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3. Am sic
— Céc bp phan phat am déu phét ra ddng thdi :

. &m co ban c6 tin s8 £
. cic hoa &m cb tén s8 nf (n € N)

— Quy luit tuin hodn cia dao dng am tSng hgp tao &m
sée.
4. Cudng d6 4m (bay ning lugng 4m) — Mic cudng 4|

. Cudng dp &m (cbng suit am) : 1= %(W.m_2)

W : ning lugng dao dong truyén trong 1s
S : dién tich

. Mizc cuong do am :

L(B) = IgIl hay L(dB) = 101g1l

0 0

I, = 107*Wm™2 & f = 1000Hz)

5. D to
— Tay tén 6, mdi &m c6 mdt nguong nghe ing v6i I, .

Db to cta &m :

Al = I_Imin

— D9 to tdi thidu ma tai phan bigt duge goi la 1 phon.

I
Al = 1phdn ¢ 1ozgf2_ = 1dB
' 1

(d6i v6i dai tdn s8 Am gAn Am chufn)
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B. HUGNG DAN GIAI TOAN

Bai toan 17 : Tinh cdc dai lwgng dic trung cia
song am

— Ap dung céc k&t qud chung vé séng cd hoc.

— Ap dung céc cong thirc dinh nghia cia séng am :
. Cudng 30 am

. Mitc cutng 40 am

. D9 to cua am.

M BAI TAP THi DU

17.1| Thuc hién céc phép tinh d& tra 13i cAc ciu héi sau :

a) Mot ngudi go manh vao dudng ray xe l¥a. Mot ngudi
khéc & cach xa ngudi nay 1,10km &p tai vao dudng ray. Hai
Am ma ngudi quan sit nghe dugc trong thép va trong khong
khi céich nhau 3,0s. Tinh vén t8c &m trong thép. Bigt vin tdc
am trong khong khi la 340ms™! .

b) Mot Am thoa rung véi tdn s8 f = 400Hz. Séng am truyén
trong nuéc c6 bude séng A = 3,70m . Tinh vén t8c truyén
cGa Am trong nudc.

LUgC GIAI
a) Van téc &m trong thép :
Céc thi gian truyén am B :  t; = & t = -
Vi vk
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Y = _ 340.1100 _ 4700(ms ™)
I -v,At 1100 — 3403

b) Van téc truyén am trong nubc :

4Ta06: A

i

- <

> v = Af = 3,70400 =|1500(ms™})

17.2| Mic cudng o ciia mot Am I L = 40dB. Hay tinh cudng
d6 cla &m ndy theo don vi Wm™2 . Cho biét cudng dd ngudng
nghe clia &m chufn la/;, = 107'2Wm2

LUgC GIAT
Ta c6 : L = 10lgl = 40
IO
Suy ra : lg—I— = 4 > I -0t
Iy To

Do d6 cudng d9 cia am la :

I = 10", =|10"%Wm™2
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.17.3] Thyc hién cac phép tinh cin thi&t &8 tra 15i cAc cAu héi sau:

a) Hai am hon kém nhau 1 phon v& do to. Hay tinh ti s
cuong dd am.

b) Do to cia mdt Am ting bao nhidu phon khi cudng dd
am tang lén :

* 3000 l4n

* 30000 1an

LUQC GIAI
a) T? s6 cac cuong do am :

I
Ta cb : I,-1; = lphén 101,«;1_2 =1
1
I I
Suy ra : 1g2 = 0,1 > 2 =109
Il Il
I
Vay : 2 =|1,26
Il

b) Mitc ting cia db to :

I
Ta cb : Al = 1phén &  101g2 =1
Il
Do a6 :
R Pt 3
* Vi = 3.10° , ta tinh dugc :

L

I
101;;;1—2 = 101g(3.10%) = 10(3 +Ig3) = 348
1
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17.4

Db to tang 34,8 phon

Iy

* Véi 2 = 3.10*, ta tinh dugc :
I
1

I
101g1_2 = 10ig(3.10% = 10(4 +1g3) =~|44,8
1

Do to tang 44,8 phon.

Tai mdt diém A nim cdch xa modt nguén am N (coi nhu
ngudn di€m) mot khodng NA = Im, mic cudng 40 am la

L, = 90dB . Cho biét ngudng nghe cia 4m chufn la
I, = 107 2Wm™2

a) Tinh cutng 49 I, cia am d6 tai A.
b) Tinh cudng 40 va mic cudng dd cla am d6 tai B nim

tréen duong NA va cich N mdt dogn NB = 10m. Coi mdi
trudng 1a hoan toan khéng hdp thy am.

c) Gia st nguén 4m vi modi trudng ddu ding huéng. Tinh
cdng sufit phat &m cda nguén N.

a) Cuong do am tai A.

LUQC GIAI

1
6 L, = 10log2 = 90dB
I0
= 'a = 100
I0




VoS

&

Vay I, = 10%I ={107°Wm ™

b) Cuong dd va mitc cuong dd tai B.

— Theo gia thidt cia dé bai,
ning lugng Am trén cac dién tich
S, va Sg phm bang nhau.

Do 46 :
1,8, = ISy
S
Sp
Sa NA\2 -2
Nhung : CA - (__) = 10
S; 'NB
Vay : I = 10°2107% = 1075W.m™%.
— Tasuy ra :

I
Lp = 1010g—13 = 10logl0’ =|70(dB)

¢) Cong sudt ctia ngudn am.

Cong suflt clia nguén 4m 12 ning lugng truyén qua dign tich mat
ciu tam N ban kinh NA trong 1 gidy.

2.
Vay : Png 4nNA"1L,

43,14.121078

~|12,6(mW)
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B BAI TAP LUYEN TAP

17.5* Coi dao dong clia mot séng am Ia dao ddng didu hoa. Dya

vio bidu thic cia niang lugng dao dong hady tinh :
a) Bién 4 cia 4p sudt khong khi & ngudng nghe va ngudng
dau d6i véi am chufin o6 tin s§ 10%Hz
b) D9 bi€n thién vé& bign do ap sust gida ngudng nghe va
ngudng dau d8i v6i Am chudn nay.
Cho : —Khéi lugng rieng cia khong khi: p=1,29kg.m ™3
~ Cutng dd am & ’ngudng nghe

: 107 12w 2
— Cudng d) am & ngudng dau

: 1W.m™2

DS:  a) 29210 °Pa; 29,210 5Pa

b) Ap, = 32,12.10 °Pa

17.6  Thyc hién céc tinh todn cn thi&t d€ tra 16i cdc cau hoi sau

a) Cudng d) am tang 1000 l4n.
— Mic cudng d) Am ting bao nhigdu dB ?
— Bién 49 4ap suit ting bao nhieu 14n ?

b) Ngoai dutng ph6, am c6 dp to 70 phdn. & trong phong,

&m nay chi con c6 dd to 40 phdn. Tinh ti 88 cic cudng 4 am
8 hai noi.

c) Hai am c6 miic cudng dd hon kém 1dB. Tinh ti s§ cac
bién dp 4p suit.

ps : a) 30dB ; 31,6 b) 10% ¢) 1,12

b
N

+
2

;\\
oW
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17.7¢* Thuyc hién céc tinh toan cin thi€t dé tra 1ui nhing chu hoi
sau :
a) Mot song am tdn s8 300Hz tao ra bién ) dich chuyén
la 10”7 m. Tinh bién dd 4p suit cia séng &m nay.

* b) Bién 4 4p susit clia m, c6 tn s8 500Hz & ngudng nghe,
Ia 2,9.10"5Pa . Tinh bién @0 dich chuyén gay ra bdi séng &m
nay.

DS : a) 8,3.10 Pa

b) 2,1.10 'm

17.8* O thugng ting khi quyén khong thé do nhigt o béng nhipt
k& dugc vi mat do khi qué nho, can bing nhiét khong x4y ra.
Ngudi ta do nhigt d) bing cich phéng tén lta mang theo lyu
dan c6 th& cho n8 & chc @ cao dinh trudc. .

Hay tinh nhi¢t 9 & @) cao 20km céch mat dst. Bigt rang
tisng n8 & @0 cao 21km dugc ghi nhén trén mat dat tré hon
tiéng n8 & dp cao 19km mot khodng thdi gian 6,75s.

ps : — 54°C
17.9* Gida céc diém A, B cAch nhau mot khodng ! trong khong
khi nhi¢t @9 bién thién tuyén tinh t¥ T, dén T, .

Tinh thdi gian truyén séng am tir A dén B.

ps: 0 = 2 -
vo\/a-(\/T—1+\f'I'_2)
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Chuyén d& VI — GIAO THOA CUA SONG -
SONG DUNG

A. TOM TAT GIAO KHOA

ab'
ey

L. GIAO THOA

T8ng hyp cla hai séng két hgp tir hai ngudn riéng bidt :

1. Cac phuong trinh dao déng
_ . I
Ug; = Ug, = asinwt = asin=—t = asin2xrft
T

—DaonngcﬁaMdoséngtﬁSlvatt‘rszz

Ujm

I
g
3l
|
Tt

UzM =3M3‘“2"(E‘T)

— Dao ddng t8ng hop cia M :

A% o (£ Bt

uM=2aMcos iy T 2
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Q¢
N

dimg yén

2. Diém cé bién do dao dong tdng hgp cuc dai va di€m

— Do lach pha dao ddng gitta hai séng tdng hgp véi nhau:

Ap = Ld;—dy| = Z .a
v

A

-Diém ding

——
———— ad
- { =~

* Bién d§ cyc dai
* Diing yén ——

— Di8m c6 bien dd dao dong téng hgp cyc dai :

d

i n €EN)

yén (bién o dao dong téng hop trigt tieu)

d = (2n+1)-';l n € N)

11 SONG DUNG

diém cb bién d§ dao dong tdng hgp cuc dai val
céc diém ding yén.

Téng hgp cia séng truyén ti
nguén va séng phan xa.

Ghichi :
Bién d§ cda dao déng tdng hep :
M = 2au| cosil—;—dg-n l

TA bidu thiic nay, cb thé tim ra vi tri cdc|




268

1.

Cac khoang ciach

— Khoang cach giita hai diém bung hay gitta hai diém nuit:

A

2

— Khoang cach giita mot diém bung va mdt diém niit -

(n €N)

2. Ap dung vao day dan va ong sao

- Day dian :

Amcdbé.n . fcb =

<

{

Cichoaam :| f

n

(n € N)

- 5ng sdo :

* Logi hd mt déu :

Cl

Amcoban: | f, =

e»%///%’/é

Cachoaam:| f

* Loai hd hai déu :

Am coban : f

Cac hoaam: |f,

(n € N)




Chi: y : Giao thoa va séng ditng giéng nhau vé sy biéu hién.
. Diém thupc vé& hiperbon cyc dai la diém bung.
. Diém thudc v8 hiperbdon ddng yén la diém nuit.

B. HUGNG DAN GIAI TOAN

Bai toan 18 : Hién twgng giao thoa cta song

1. Thiét lap phuong trinh dao déng tdng hgp tai mét
diém

e Viét phuong trinh dao dong
cta hai nguén theo cic di
lidu ctia d& v6i pha ban ddu
bang 0.

® Xic dinh 46 léch pha
Ap,, Ap, cua cdc séng
truyén t6i diém khao sit M.

e Suy ra céc phuong trinh dao dong cla M do séng tif hai
ngubn.

e Lap phuong trinh dao dong t8ng hop :
(Ap dung phuong phép lugng gidc hay phuong phép vecto
quay)
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2. Sy biu hién cia giao thoa
e Xsc dinh vj tri cdc diém c6 bign 49 dao dong téng hgp cuc
dai.
® Xic dinh cdc dim ditng yén (bien 40 triét titu).
® Ching td cdc diém n2u trén thudc hai ko hypebol c§ dinh
xen ké.
3. Xac dinh s6 hypebol cia nhing di€ém c6 bién db cuc
dai va sd hiperbon cla nhing diém ding yén
® Ching té trung diém I cia doan 8,S,
ndi hai nguén 1a bung (n = 0).
® Dinh s§ bung trén doan thing IS, :

n.i<§l.s_2=>n.< %(nEN)
2 2 A

Suy ra s hiperbdn cue dai
N=2n+1

® Tinh s§ hypebol ding yén (xen ké vdi
hypebol cyc dai). Thudng ta c6 :

N=2mn+1)

4. So sinh trang thai dao dong — Dinh nhimg diém cé
d0 léch pha xac dinh '

d, —d
) Xécdinhdé'ucﬁacossz.az.

e Lap bidu thic clia @ lach pha Ap . K&t luAn v8 trang thai
dao dong.

® Lap he thic tir didu kién ma do l2ch pha phai nghigm. Suy
ra cic diém phai dinh.



B BAI TAP THI DU

18.1| Tai hai diém S,, S, trén mit thoing cla mot chét long,
c6 hai ngudn phat séng k&t hgp véi phuong trinh dao dong :
u, = u, = asinwt

a) Hay thiét lap phuong trinh dao ddng cia séng tdng hgp
tai diém M trén mat thodng cich S; va S, l4n lugt cic khoang
d;, dy .

b) Lap biéu thic cia bign 4 séng téng hgp. Suy ra vj tri
chc diém c6 bien dd séng tdng hgp cyc dai va cic diém ding
yén.

c) Xac dinh cc diém c6 dao dong tdng hgp cung pha.

LUQC GIAI
a) Phuong trinh clia dao dpng téng hdp

— Dd lech pha (cham) cta dao
dong tai M do séng ti S, so vi
ngudn 1a :

Phuong trinh dao dong cia M do song tif ngudn S, :

u;y = aysin(wt — Ap;)
= ; t _ 9
= aysin2n (-~ %)
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Tuong ty, phuong trinh dao dong cia M do sbng tit ngudn S, Ia

Ugy = aMsinZH(% — %g)

— Su t8ng hgp ciia hai dao ddng cling phuong, cing tin s8 goc va
cung bién d6 nay lam cho M dao dong theo phuong trinh :

uM = u1M+u2M

1l

aM[SinZ"(-’;— '—%1—) + sin27r<;;‘- —-%Z)]

d, —d,

2apcos ——= — x. sm27t( dl * d2)

T 21
Chiy: Cé thé diing phudng phép gidn d§ vects quay thay vi phudng phép lugng

Do @6 : Uy

O-’A = (TA]‘FO—’AQ

Hinh binh hinh xdc dinh OA la hinh
thoi. Tasuyra:.

fruc
pha 966

OA = 20H = 201«\1001;‘5”’l Ay
2

dl;dzﬂ
Pha ban ddu cda dao dong tdng hep 14 :
= (OxOA) = M1t Apy (A +dgn
Ap = (Ox,04) - LA
Suy ra phudng trinh cia dao déng tong hgp :

= 2apcos

uy = Zaucos——vtdlzdz M(%——dl;dz)

b) Bién dp séng téng hap :
Theo k&t qua trén, bién 9 séng téng hgp c6 bidu thuc :
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M = 2aM|cosEl ; dzn

— Pidm c6 bien @) séng tdng hop cyc dai c6 vi tri trong moi truting

thoa diéu kién :
d, -4
cos L 27 = %1
A
d, —d
> |_!_'{_L1 7 =nr (n € N)
hay : d =|d—dy| = nd
Day 12 mot ho hypebol c6 S; va S, la hai tidu diém. He thic nay
théa véi n = 0. Ho hypebol nay bao gém trung truc cla 5,8, .
— Diém ddng yén (bién d) séng tdng hgp trigt tidu) c6 vi tri trong
mdi trudng thoa didu kién :

d, —d
oos—lll——z—n=0

> _|§_1_—_d_21n= (n+l>n (m € N)
A 2

hay : d = |d —dy| = (2n+l)%

Day Ia mot ho bypebol khéc ciing c6 8, va S, 1a céc tiéu diém va
xen ké véi cac hypebol cyc dai.

II

/

! g

,‘ / * cyc dai :

4 t— S iap gin

! * {rigt tidu : —
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c) Diém cé dao dong téng hop cing pha :

— Theo phuong trinh dao dong cia séng tdng hgp, do lech pha
gita diém M dang xét va hai nguén Ia : '

d, +d d, ~-d
Ap = 1 25 néu cos-1 27 >0
A A
d, +d dy —-d
= 1 2 ¢ 1 2
Ap = (—1—+ 1>Jt néu cos——):-—at <0

Céc diém c6 dao dong tdng hgp cing pha 1 nhing didm c6 v tri
théa @idu kién :

Ap = k = const k €R)
Ta ludn ludn c6 thé dat :
k = xx (x € R)
Do d6 ta suy ra :
@nﬂm » (4 +dy) = xl

(d—lf&+1)n = xT = (d1+d2)

A

(x-14

K&t hop hai trudng hgp ta c6 diu kign :

d, +d, = yi

Y ER)

Pay la mdt ho ellip c6 hai tidu didm la S; va S, bao gém ludn ca
doan thing S8, coi nhu mdt ellip bisn dang.

~ Nhung mdi elip sé chia nhing diém ma dp lach pha so véi hai
ngudn 1a Ap va (Ap + 7). Ta ching minh dugc trén mbi elip, gida



DS
o2

o

ba diém ding yén lién tiép, hai khoing biing 2 hai bén diém ding
2
yén & gita, dao dong nguoc pha nhau.

Do d6 véi do lech pha Agp xéc dinh so véi hai ngudn, cac diém dao
dong cing pha véi nhau nam trén nhing khodng dit doan clha mot
elip va gi6i han béi c4c diém ding yen.

diém
ding yén dung yén

18.2| Mot chia gém hai nhanh c6 cic mii nhon cham vao mat
thodng cia mdt chat 1ong. Chia gin vao mdt &m thoa rung véi
tdn 8 f = 40Hz. Cac diém ma mii nhon cham vao chit léng
trd thanh cic ngudn phat séng S,, S, cing pha. Bién 40 cua |
séng laa = 1,0cm coi 1a khong d8i khi truyén trén mat thodng
chat 16ng. Van tdc truyén pha 1a 2,00ms™" . Cho

5,8, = 12,0cm .

a) Viét phuong trinh dao dong tng hop cla diém M trén
mat chit 16ng cach S; va S, cic doan ldn lugt 16,5cm va
7,0cm.
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b) Ching t6 c6 hién tugng giao thoa. Tinh s8 gyn 16i quan
sat dugc. _

c) Ching tb cic diém trong doan S, S, ludn dao ddng lach
pha v6i hai nguén 8,S, . Tim diém gin nhét trén dudng thing ‘
5,8, dao d9ng cung pha véi hai nguén S,,S, .

LUQC GIAI
a) Phuwong trinh dao dong téng hop :

— 74

S2

— Ta c6 thé chon goc thdi gian d& phuong trinh dao dong ciia hai
nguén c6 dang : '
ug; = Ugy = asinwt = sin80rt(cm)
D lech pha dao dong tai M so véi hai nguén 5,,S, 14n lugt Ia :

Ap, = ﬂdl = Edﬁ Ap, = 24, = gﬂdz

v v v v
Phuong trinh céc dao dong tit S;, S, truyén t6i M I :

upy = asinznf(t—ﬁ)
v
Upy = asinznf(t—fi.g)
v
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— Dao dong tdng hgp c6 phuong trinh :

f(d, — d d, +d
= 2aeos_(1—-22n.sin2nf{t—i_2)
v : 2v
hay : uy = 2,0c>osi.sin(80nt—7_”)
10 10
. | n
= uy = 0,6sin( 80rt — —)(cm)
M (80mt - 10)

b) S& gon 1bi :
— Véi diém M c6 vi tri thay d6i, bien d¢ dao dong tdng hgp cling
thay déi. »

Bién do dao dong tdng hop cyc dai (gyn 16i) tai nhing diém :
d =]d—-dy] =M €EN)

n=0:d; = dy: dudng trung tryc cla 5,5,

Bien d0 dao ddng tdng hgp t;'iet tidu (ddng yén) tai nhing diém :
d=|d—dy| = @n+ 1)% @ €N

Ta c6 hai ho hypebol xen k& cf djnh trén mit chét léng. D6 la hién
tugng giao thoa.

— Trén nia doan thing IS, (I : trung diém cda 8,8, ) cic diém
nim trén gon 18i x4c dinh bdi :

IM:n.A_<§ls_2
2 2
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A
N
o! .“‘a

S,S :
- 0 < D12 _ 120

A 5,0

Vay s8 gon 16i 1a :
N =2n+1 =(g§m 16)

ARRRS

¢) So sdanh pha dao dong :

bp lech pha dao ddng cia mdt didm M bat ki so véi hai ngudn
5,, S, dugc cho bai :

L Tl Ap = [——f(d1+d2) + l]n

v v
— Céc diém trén doan S,S, thoa diéu kién :
d; +d, = 12,0cm

Do lech pha dao dong cia ching so véi hai ngudn S,,S, tinh bdi :

40.12,0 2n

Ap = =222 7 = 21+ # n. 2% (n € N)
200 5
_ n
hoac Ay = 27r+?¢n.2n (n €N)

Vay cac diém trén doan S;S, ludn dao ddng léch pha v6i hai nguén.
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— Nhitng diém trén dudng thing 8,8, dao dong cung pha véi hai
ngudn cé vi tri thoa diéu kién :
|d, —dy| = $,S, = 12,0cm

1 40(d, +d f(d, - d
__(_L___z)_][ = n2r ; (COS—(L—Z—)JZ > 0)
200 v

Diém gén nhdt ang v6i n = 2. Do d6 :

ld, —dy| = 12,0
d, +d, = 20,0

Suy ra :
| 4, = 16,0¢m d, = 4,0cm

hoa
dy, = 4,0cm "¢ dy 16,0cm

Ta c6 hai diém & ngoai doan S8, x4c dinh béi :

S5;M; =14,0cm|; S;M, =|4,0cm

~18.3] Dung mdt am thoa c6 tin s8 rung f = 100Hz ngudi ta tao
ra tai hai diém S;, S, trén mat nude hai ngudn séng cung bien
do, cung pha. Cho biét §,8, = 3,0cm .

Mot he gon 16i xuit hién gdm mot gon thdng la trung tryc
cla doan S;S, va 14 gon dang hypebol mdi ben. Khoang cich
gitta hai ggn ngoai cing do doc theo dudng théng S,S, la
2,8cm. ’

a) Tinh van téc truyén pha cua dao dong trén mat nudc.

b) So sanh trang thii dao ddng cia ngudn véi hai diém
M, va M, c6 cic khoang cich t6i hai ngudn nhu sau :
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5,M, 6,5cm ; S;M; = 3,5cm

S$;M, = 5,0cm ; 82M2 = 2,5cm

c) Lap phuong trinh dao ddng cia diém I, trung diém cia
S,;S, . Dinh nhing dim dao dong ciung pha véi I. Tinh
khodng céch tir I t6i cic diém M, dao dong cing pha véi I
va nhm trén trung tryc cia $,;S, . Tinh cy th& cic khoing
cich nay véii = 1, 2, 3...

LUQC GIAI
a) Van téc truyén :

Khoéngcéchgi&ahaiggnlSil:‘a-;'—.Theodétaoé:

A
28( =} = 2,8cm
(3)
Suy ra : 1=y =28 _ 0,20(cm)
f 14
Vay : v = 100.0,20 =}20(cms”})
b) Trang théi dao dong :
— Tai M, :
d; —d,
cos—-l—n=oos157r= -1 <0
Do @6

Ap, = [dljfZ+1]n = 2521+




Vay M, dao dong nguoc pha véi hai ngubn .
— Tai M, :

d, —d
1~ "2,

cos 1

= cos(12+é)n =0
Do @6 : uy, =[§]: diém ding yéen

¢) Phuong trinh dao dong — Céc khodng cach :

— C6 thé chon goc thoi gian thich hgp d& phuong trinh dao dong
clia ngudn o6 dang :

ug, = Ugy = asin2zft = asin200mt

Dao ddng tai I chaim pha hon ngudén mot lugng I :

S,1
2E 2 9p A8 = s = (721 + 7)

Ap = 2
A 0,20

Dao dong tai I nguwoc pha véi dao dong cia ngudn. Ta cb :

rul = - — asin200sxt| (coi a = a)

— Céc diém dao ddng cung pha véi I sé nguge pha véi ngudn. Do
lech pha dao dong gitta cdc diém nay va ngudn cho bdi :

+d
dl .)'.___.2 = (2n+ in (n € N)
Suy ra : (d; +dg) = (2n+ 1M

Tap hgp cic diém nady nam trén ho .elip cd cic tieu diém la
S, 8, .

Cac didm M; la giao diém cia trung tryc S;S, véi ho elip nay.
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Ching théa d6ng thdi cic didu kign :
d; +d, = (2n + 1)1
Cé thé coi trung diém I cia S,S, thudc v& chc diém M, . V6i [ ta
0 :

d, +dy = §;S, = (2n + I}

S.S
= 2n_+1=——1—-2-=§£=15
A 0,2
Do d6 : n=17
Suy ra :
V6iM; : n=38
dy = dy = 17 _ 1,7cm
2
Do d6 : M, = V&2 -5, = V1,7 - 1,52 ={0,8(cm)
M3
P Ty
d ’/’..-4}-— T~ N
/ < =~ N N
/ 7/ ~ {] N \ Y
)/ I/ //5, Sz\\ \\ \\|
\ l \\ P e e of f-———— | ; I
DN S /
\\ \\\\\“-‘- —-’// e //
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€

d1=d2=&=1’9cm
2
Do d6 : M, = V& -8 = V1,92 - 1,5 =|1,17(cm)
V6iMy : n=10
d1=d.2'=22—2,1cm
2
Do d6 : M, = V&2 -5, = V2,12~ 1,5% =|1,47(cm)

B BAI TAP LUYEN TAP

184 Mii nhon cia mdt Am thoa cham nhe viio miit nuéc rong
coi nhu v han. T4n s8 rung cia Am thoa 1a f = 400Hz.

a) Trén mat nuéc xufit hién nhing ggn tron dong tam lan
ra xa din. Khoang cich gita hai gon lién ti€p do dugc 2mm.
Giai thich hién tugng va tinh vin tdc truyén séng.

b) Gén vao mdt nhanh am thoa mdt m&u day thép nhé hinh
chit U. BS tri sao cho hai ddu chié U cham nhe vao mat nuéc.
Khi am thoa rung, trén mit nudc xuéit hien mot s§ gon séng
c6 thé quan sat dugc bang phuong phép ding h¢ théng den
chiu thich hgp. Gidi thich hién tugng va tinh s8 ggn séng
nay. Bi&t ring khoang céch gita hai ddu ch@ U la 4,0cm.

¢) Cho bidt van téc truyén ctia séng khong thay ddi. Am
thoa duge kich thich dao dong cudng bic véi tin s8 f = kf
(k € N).

S6 céc gun séng trong thi nghiém b) thay ddi ra sao ?

ps : a) 0,80ms™ ! ; b) 39 gun séng ; c) (38k + 1)

283




18.5* Hai mdi nhon S,, S, rung déng bp, cham vio mat thodng
cia mdt chit 16ng vdi tdn s§ f = 100Hz. Trén bé mat chat
Iong c6 hign tugng giao thoa quan sét dugc biing den chigu
phéng dai 1én man.

a) Xét diém M trén gon séng thit n k& t trung tryc cia
8,8, - Ngwdi ta do duge MS, — MS, = 12mm . Xét diém M’

trén gon séng thd (n + 3) v8 cung phia véi M nguoi ta do
duge M’S; — M’S, = 36mm . Hay tinh buéc séng, van téc

truyén séng.

b) X4c dinh cic diém trén mat chét 1ong dao dong cung
pha vdi trung diém O cia S,S, . Cho : §,S, = 50mm .

"c) Tén s8 dao dong cia hai ngudn S,, S, khong thay ddi
nhung dao dpng cla S; nhanh pha hon S, mpt khoang bing

i chu ki. Hay khéo sit trang thai dao ddng cla céc diém trén
dudng thing S,S,

DS : a)dl =8mm ;v = O;SOIhs_l
b) Trén céc elip : (d; +dy) = 2(25 + 8n)

18.6

Mot méy phat rada gébm hai ngudn A l M
phiat dao dong cﬁﬁg.bién d6, clung
pha, cing tin s§ f = 10!°Hz . Hai o o
ngudn c6 dang hai khe A, B song song *
cach nhau doan d = 6,0cm. B ]-



Khao sat hién tugng trong mat phing vudng géc,voi hai
khe & trung diém. Dat 6 1a géc tao bdi huéng khao sat OM véi

* trung tryc Ox cia AB.

a) X4c dinh géc © va vé biing dudng lién nét nhing huéng
dao dong téng hgp cyc dai, bang dudng chfm chdm nhing
huéng dao dong tdng hgp trit tidu.

b) K&t qua tim thdy & cau a thay d3i ra sao néu hai ngudn
djch gdn nhau 3,0cm.

ps :  a) 0°; £30°; £90° va +14°30° ; *49°

b) 0°; +90° va +45°

s
Bai

toan 19 : Hién tugng séng dimng

1. Lap- phuong trinh song tdng hdp tai mot diém
. X4c dinh gi6i han clia mdi trudng 48 suy ra tinh chat cia
séng phan xa :

tdi l

tdi
m phanxa [
(gidi han cé dinh) (gidi han ty do)

Gi6i han 8 dinh déi chiéu bi&n dang cua séng tdi
Giéi han ty do khong d6i chiéu bién dang cia séng téi
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. Chon céc phuong trinh dao dong tai giéi han cia meéi
tfudng do séng t6i va séng phan xa.

- Xac dinh d) lech pha Ap . Lap céc phuong trinh dao dong
tai didm khdo sat.

. Suy ra phuong trinh dao dpng tdng hop.
2; Dinh sé diém bung va sé diém mit

. X4c dinh trang thai séng ding (bung hoac mit) tai diém
diu va diém cudi cia mdi trudng.

. Ap dyng cdng thic v& céc khoang cich : B — B ;
N-N;B - N ’

3. Dinh 4m c¢ ban cia diy dan hay ong sdo va cac
hoa am

. Xéc dinh chiéu dai va loai 8ng sso.

. Ap dyng ébng thdic vé am co ban fa

. Suy ra céc hoa am :

f = nf, (n €N)

n
4. Khdo sat song dimg bang phép hoat nghiém
. X4c dinh cdc t4n s§ cta chdp sang f, va cla dao dong
fdd .

. So sénh chc tin s5 f, va £y, . Suy ra hién tugng bidu kign.



B BAI TAP THI DY :

19.1| Tao séng ngang trén mdt day AB dan hdi cang théng. Diém
B o8 dinh. Ddu A gin vio mdt Am thoa rung véi tin s8
f = 100Hz, bien @ 0,15cm. Van t8c truyén séng la 2,0ms_1.

a) Viét phuong trinh

dao ddng cia B do séng -< ~ M E
A B

tdi va s6ng phan xa gay
nén.
b) Viét phuong trinh dao dong cia M cach B doan 7,5cm
do sbng tdi va song phan xa giy nén '
¢) Giéi lai hai cAu a va b trong trudng hgp B Ia gi6i han ty do.

LUQC GIAI
a) Phuong trinh dao déng cia B :

— C6 the coi B la tam séng. Chon gbc thdi gian thich hgp ta c6
phuong trinh dao dong cia B do séng t6i la :

=| 0,158in200mt(cm)

— Gi6i han cf dinh d8i chidu bién dang clia séng. Ta suy ra phuong
trinh dao dong ctia B do song phan xa la :

’ - -
Upg = ug

=| -0,1 5sin20'0nt'(cm)‘l

Ghi chii : Téng hop ciia hai séng nay tai B cho :
ug + w'p = 0:Bcddinh.

Két qua nay phu hgp véi thyc t& vat 1i cda B.
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b) Phuwong trinh dao déng cia M : ‘
D lech pha dao ddng gida M va B c6 bidu thic :

v

— D6i vdi séng t6i, dao dong ciia M nhanh pha hon dao ddng cuia
B. Do d6 song tdi gay ra & M dao ddng c6 phuong trinh :

Uy asin(2rft + Ap)

hay : uy = = 0,15sin( 200nt + g) (cm)

— Déi véi séng phén xa, dao ddng clia M cham pha hon dao dong
cla B. Séng phin xa giy ra & M dao dong cb phuong trinh :

Wy = —asin(2rft — Ap)

hay : 'y = 0,15sin (200t —g) (cm)

¢) Trudng hop B la gidi han ti do :

— Gi6i han ty do khong d6i chiéu bién dang cia séng, do d6, néu
chon gBc thoi gian thich hgp, phuong trinh daodéng cia B do ca sbng
t4i va sng phan xa gy ra c6 chung phuong trinh Ia :

ug = w'p = 0,15sin2007t (cm)

— D9 lech pha dao dong gita M va B vAn c6 gis trj Ap nhu hai
trutng hop trén. Tinh nhanh, cham vé pha van nhu truéc. Ta suy ra
céc phuong trinh dao dong :

u = - 0,15sin(2007tt + §> (cm)

Wy = - 0,15sin( 200t — %) (cm)
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19.2

Xét séng téi truyén trén day dan héi tit ngudn A téi B véi
bien do a, tin s8 f. Van tdc truyén séng la v. Bién 40
a = const.

a) Gia st B la gi6i han co dinh. Xét diém M cdch B doan
x. Hay :

— Thiét lap phuong trinh dao dong tai M do sy tdng hop
cha séng t6i va mot séng phan xa.

— Chiing to c6 mdt he thdng séng ditng trén AB.

— Suy ra diu kién 48 co6 séng ditng tmﬁg thyc t& khi cac

séng phan xa lién ti€p va c6 ma sat.

b) Gia st B la gi¢i han tu do.-Hay gidi lai cic cau trén.

LUQC GIAI

a) Tritong hop gidi han cd dinh :

i x

H VAN M
A \/—E
hanva B

— Chon B lam nguén dao dong. C6 th8 chon gdc thdi gian d€ cb
phuong trinh dao dong cua B do song téi la :

ug = asin2rft

Suy ra phudng trinh dao dong cia B do séng phan xa Ia :

ug = —asin2nft

Db lech pha dao dong gida M va B c6 bidu thic :
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A¢=2i@=2n%
v

Do @6, li luan dua vao tinh nhanh, chim pha ta c6 phuong trinh
dao ddng clia M do séng téi va séng phan xa la :
= ac d
uy = asin2n < ft + I)

u'y = -—asin2zn ( ft — %)

Dao ddng tdng hgp cia M c6 phuong trinh :

u = uM+u"M

= afsin2r(ft + %) ~ sin2 ( ft - %)]

hay : u = Zasin%g.eoSant

— Bién d9 cha dao dong tdng hgp c6 bidu thuc :
M 2a|smgrg

Diém ma bién d dao dong téng hop cue dai o6 vi tri xéc dinh bi:

sm@ = =] 4 - =

oy L‘\’J

Céac diém nay cach B mot s6 1é cua va goi 1a céc bung séng.
4

n+l)n (n € N)
2

Di€m ma bién @ dao dong tdng hop triet tidu c6 vi tri x4c dinh
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smz—“ii =0 54 2rd nt (n € N)-
A A i
P
hay : &dN = n—
L 2

Cac &iém nay cich B mot s8 nguyén A goi la cac niut séng.
Chinh B la nit diu tién.

Sy téng hgp hai séng toi va phan xa hinh thanh mot trang thai
dao ddng co céc bung va nit cd dinh. Hién tugng nay goi la séng
dirng.

Vi tin s3 dao dong thuong 1n, nén sy luu anh lam mét nhu thd
thdy dugce cac dang sgi day lién tiép, thét lai thanh nhiéu 66 song .

(day AB v6i 3 b6 song) A GTDE . >k

1
— Trong thyc t& cb su

phén xa lién tiép & A va B nén trén day ta co sy tdng hgp cia nhiéu
séng téi va phan xa. Dao dong tdng hgp phdc tap. Tuy nhién néu o6
didu kién thich hgp, cac séng tdi va phan xa c6 thé cing pha va coi
nhu chi ¢6 hai song da xét. Do ma sat, lyc can trong thyc t& thudng
nhd nén bien do séng tdng hgp hdu han.va cb biéu thic :

»Q/ = kalsmzndl k & RY

i k > 2

Do dé A cé thé coi la mot nit séng.

Vi Y N

ay : AB =1 =n~ = n—

2 2f

Suy ra : f = n.-~|(diéu kien vé& f @8 c6 séng dung)

2l
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Chi c6 cac dao ddng c6 tin s§ nghigém h@ thdc trén day médi tao
duge séng ding. Pac biet véi n = 1, ta ¢b :

v

— tan s8 co ban
2!

f, =

b) Truong hop gidi han ty do :

— Séng phan xa 14n nay khong ddi chiéu cda bién dang. Li luan
tuong ty truong hop a), ta c6 phuong trinh dao ddng tdng hgp :

u = 2aoos—2—7;—q.sin2nft l

~ Bién db dao ddng tong hgp la :

7= e

Suy ra céc bung va nit song c6 vi tri xéc dinh béi :

dg = n’ ;‘ldN=(2n+l)%l

2

B 1a byng s6ng d4du tien.

Céc byng c6 nit séng c6 vi tri o8 dinh. Ta vAn c6 hign tugng séng
dirng .

~ Ciing giéng nhu trudng hgp gi6i han

A . .
cd dinh, mic du c6 sy phdn xa lién tiép
va ma sat, trong thyc t& néu c6 diéu kién

. thich hgp vln c6 duge séng ditng véi A la
mot nat séng. Vay ta ¢6 :
- A v
AB =1 = 20+ 1)~ = @2n+ D)7
B 4 ) 4f
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Cr,
'beh

,

Suy ra didu kign : | f = (2n+ 1)~
4

T4n s6 cd ban tng véin = 0 1a :

19.3

fcb=l

41

Mot 1b xo dan hdi nhe,dai duge treo
théng ding, diu dudi ty do. D4u trén cla
b xo gn vao mdt am thoa rung véi tin I
s6 f = 400Hz.

Trong diéu kign d6, ngudi ta nhan thiy
trén 1o xo c6 modt s6 vong quan sat dugc
ro nét. Nhitng vong nay cich nhau déu
@n O chinh giita hai vong 16 xo 10 nét
lien tip, c6 cdc vong 1o xo rung manh,
khong thdy ro ting vong. Du cudi 1o xo
la ving rung manh.

a) Giai thich hién tugng.

b) Khoang cach giita hai vong 1o xo quan sit rd nét lien
tiép do dugc 40,0cm. Tinh vin t8c truyén dao dong do &m
thoa gay ra doc theo 1o xo.

¢) Lb xo c6 chiu dai ty nhien [, = 100,0cm . Ngudi ta
gén chat ddu dudi vio mdt diém cf dinh sao cho Ib xo0 c6 chiéu
dai ty nhién [, . Trong didu kién nay, ngudi ta thay chi c6 thd
tao dugc hign tugng néi trén véi cac tdn s8 rung cudng bic
thich hgp clia &m thoa. Giai thich. Tinh cac tin s§ cudng bic
nay.
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LUOC GIAI
a) Gidi thich :

— Dao dong ctia am thoa lam cac vong 1o
xo0 dao dong theo phuong cia truc 15 xo0. Dao
‘ddng nay truyén trén 1o xo tao ra séng doc.
Séng phan xa & ddu cudi la gidi han tw do
va d8i chidu truydn. Do d6 mbdi vong 1o xo
dao dong t8ng hogp do hai séng téi va phan
Xa tao nén.

— Hién tugng quan sat duge 1a séng dirng
xay ra véi séng doc trén 1 xo. Cdc vong quan
sat dugc ro nét 1a nhing vong ding yén. D6

la cac nut. Céc vong rung manh khdng nhin thdy r6 la nhing vong
& gin vong dao ddng véi-bien dd cyc dai. D6 1a cic bung. Difm cudi
tic gi6i han ty do la mdt bung.

b) Van toc truyén :

Theo dé ta suy ra : dNN=i=_
2

Do 46 :
v = 2fdyy = 2.400.0,40

=| 320(ms” 1)

¢) Tinh céc tin s8 :
Néu ddu dudi dugc gitt chat thi khi c6 séng ding hai ddu 13 hai

nit.

Vay : lo=n.i=n.——
2

b
\:Q.\*‘;



".,;é

Suy ra : f=n.—4—

Chi c¢6 cdc tAn s§ rung f thoéa h¢ thidc trén méi tao dugc séng
dirng. Vi am thoa dao ddng ty do c6 tin s8 rieng nhit djnh nén muén
thay ddi tdn s§ phai lam am thoa rung cudng bic (bing nam chim
dién ching han).

Cho n céc gia tri nguyen lién ti€p ta dugc cic tdn s8 phai tim :

+f, = 320 - 160Hz
2

*fy, = 2f1 = 320H:z

*f, = nf; = 160nHz

19.4] Cho mdt dng hinh try chda nuéc, mot Sng rdng hé hai ddu
c6 thé bd lot vao dng chda nude, va mot thude do chiéu dai.

a) V@i cac dung cu trén, hay

lap phuong 4n do tin s8 rung -C
ctia mdt am thoa cho truéc nhd o

v6i am nghe & miéng 6ng manh ]

vao khodng céch cta &ng ung
nhat. Giai thich.

b) Tinh tdn s& am thoa véi :i;_g:
cic dd lidu sau day : g
— Am & miéng &ng manh ) SEEIEE
nhét 14n 1 va 14n 2 dng véi cac
khoang cach tir miéng Sng d&én mat nudc la 75,0cm va 25,0cm.

~ Van t8c truyén Am trong khong khi Ia 340ms™! .
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LUOC GIAI
‘@) Phuong én do — Gidi thich :

— Cho am thoa rung tao séng 4&m. Pua &m thoa st mig¢ng Sng hd
nhing vao nudc. X2 dich 8ng lén xudng cho t6i khi am nghe dugc &
miéng 6ng manh nhét. Ghi déu myc nudc trén &ng.

Dim &ng ho#ic nang cao &ng va tim lai vi &7 thit hai cia myc nudc
khic vi tri da ghi d€ dugc két qua trén mot 1dn thd hai.

Khoang cach giita hai vach ghi dugc 1a niza buwdc séng cua séng Am
do am thoa phét ra.

— That vy, cdt khong khi trong éng 1a mdi trudng dan hdi c6 sy
tdng hgp ciia hai séng am : #6i &ir Am thoa va phdn xa do mit nuée.

Véi chiéu cao cpt khdng khi thich hgp, ¢6 séng ding véi :

. miéng 6ng 1a bung
\ / | . mat nubc 1a nit (gi6i han c8 dinh)
AV X Vi tri mat nudc hai 14n 1a vi tri hai
N niit lién tiép do duge.

b) Tinh tén s6 :

NN
NN
v >

‘ _
\ Theo d8 ta c6 :
7 .
A VA Ao, =N
. 1 2
2
N A = 2AI = 250,0 = 100,0(cm)
Do d6 : f=i'—=i—=340(}lz)

100,0.10™2
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19.5/ Van t8c truyén dao dong trén day dan duge tinh bdi cong

/thl’rc
v = ﬁ
U

(F : lyc cang cda day dan, u : khéi lugng cia 1 mét day)

Mjt day piano dai 40,0cm, khdi lugng 2,0g. Lyc cang cia
day 1a 600N.

a) Tinh tdn s§ cla Am co ban.

b) Tinh buéc séng cia &m cd ban nay trong khéng khi. Cho
bist van tdc truydn Am trong khong khi la 340ms™! .

c) Mot thinh gia c6 thé nghe dugc t6i tin s5 14000Hz. Tinh

tdn s§ A&m cao nhit ma ngudi nay nghe duge do day dan néi
trén phat ra.

*

LUOC GIAI
a) Tén sd am co ban :

T4n s§ 4&m cd ban clia day .

dan duge cho bdi cdong thic :

¢ = 1V’F _ IVFI ‘ m
L ==Y = =¥y
20 VH 20 ¥ m

oL yF 1 V 6.10°
2Vl T'm 2v0,400 ¥ 91978

433(Hz)

U
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@7

b) Budc song ciia &m trong khdng khi :

Ta ¢c6 : = X = %_Q
f 433
~[0,785(m)

¢) Am cé tén s8 cao nhét nghe duoc :
Céac hoa am cua diy dan nay dugc tinh theo cong thuc :

f=£v—£‘.=nf
T B 1

Ta phai c6 didu kién :
£ < 14000

14000 _ 354
f1

Do @6 : n <

Hoa am cao nhit cia day dan ma thinhgiénghe.duq;:lﬁ:

fg2 = 32.433 =|[13856(Hz)|

19.6| Mot dng sao hd hai ddu tao séng ditng cho am véi hai nit.
Khoang cach gitta hai mit 14 40,0cm. Hay tinh :

a) Budc séng ciia &m va chidu dai clia 6ng séo.

b). Do cao clia &m phat ra. Van t8c truyén am trong khong
khi 1 340ms™' . |

c) Chidu dai cla 8ng sdo hé modt ddu c6 am cd ban la am
néi trén. o

LUOC GIAI
) Budc séng — Chiu dai dng séo :
— Hai miéng sdo 14 hai bung séng. Theo @&, véi hai nit & giva ta
ch :
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N,N, = £ = 40,0

N[>

— Do d6 chiéu dai cia 8ng
séo la :

=42 =71
4

=180,0cm

b) Do cao cia am :

Suyra:A = 80,0(¢m) ?//jf’b‘f//%///ﬂr%

Ta c6 : 1=2X
f
Suy ra : f = -} = %40 426(Hz)

c) Chiéu dai éng séGo hd mopt déu :

Chidu dai I’ cta 8ng sdo hd mdt ddu phat A&m cd ban c6 tin s3 f

duge tinh bdi :

r=2% - 800 _900(cm)

19.7] Mot day dan dao ddng véi tdn s6 f = 100Hz. Day dugc chiéu
sdng bing mot dia can quang c6 khoét 10 16 b8 tri déu trén
mdt vanh va quay déu n vong mdi gidy truéc modt den.

a) Day dan dudng nhu ding yén.

¢) Day dao dong biéu kign v6i chu ki T’

Hay tinh gid trj 16n nhit cia n d€ quan sit duge :

b) Hai day d6i xdng qua vj tri cAn bang.

= ls.
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LUQC GIAI
Ta c6 tén s§ cia chép séng :

f = 10n

8
o) Day dan ditng yén :

— Ta quan sat duge day dan ding yén.néu gi®ta hai chdp sing lién
tiép, day dan thyc hign dugc mdt s§ nguyén dao dong.

Vay : 1N 5 1 _ N
f, f 10n 100
10
Suy ra : n =
N

+ Gi4 trj 16n nhft ctia n dng v6i N = 1.

Do d6 : n =|10 vong/s

b) Hai dty déi xing :

—~ Trong trudng hgp nay, gifa hai chép sdng lién ti€p, day dan
thyc higén duge modt s8 Ié cla nua dao dong. ‘

Vay : 1 _@N+1n 1 _ 2N+1
£, 2f 10n 200
Suyra:n = 20
2N +1

— Gia tri 16n nhit cia n

Do d6 : n =|20 vong/s
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KANLY)
N

¢) Dy dao dong biéu kién véi chu ki T’ :
— Gida hai chdp sdng lién ti€p, day thuc hién duge (N % ¢) dao

dong (= < 1) .
Ta c6 : l=(I\I:e)l
fs
Suy ra : e = lN-i'

— Trong chuyén dong bidu ki€n day thyc hign dugc ¢ dao dong
(¢ < 1) trong khoang thdi gian 1 chdp sang la }1_
8

Do 6 chu ki dao ddng bidu kién 12 :

oo 1
£, €
Pat . f = 1 . tan o5 dao dong bidu kién.
T’
- = — f
Ta c6 : f"—sfs—fs|N—__|
fs
= |Nf, - f|
Suy ra : Nf, = f=¢
hay : n = fxf
10N
Gi4 trj 16n nhit cia n dng véi N = 1.
Vay ta c6 :
n, = 9 - 9,9(vdng/s)
10
n, = 10 =[10,1(vongss) |
10
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M BA! TAP LUYEN TAP
19.8 Mot day dan hdi AB treo lo ling, ddu A gén vao am thoa
" rung véi tAn s§ f = 100Hz. Van t8c truyén séng trén day la
4,00ms™! .

a) Day c6 chiéu dai [ = 80cm. Cé th& c6 séng ding trén
day dugc khong ? Giai thich.

b) Cét bot d8 day chi con dai 21cm. Béy gis c6 séng dirng
trén day. Tinh s§ mit va s6 bung.

¢) N&u chiu dai cia day vAn 13 80cm thi tin s8 céa am
thoa phai la bao nhitu d& c6 8 byung séng ditng ?

d) N&u tin s8 vin 12 100Hz thi mudn c6 két qua Vnhu &
cau c, chidu dai cta day phai la bao nhiéu ?
DS :  a) Khéng : I#(2n + 1) it
b) 11 mit va 11 bung
c) 71,4Hz

d) 15cm
19.9  Trong dao ddng ty do cia con l4c 16 xo, hién tugng c6 thd
coi la séng ding véi :
— Bung la vat nang

— Nut k& can 1a diém o8
dinh.

Cho tdn s8 gbéc rieng cla m
con lic Ia w = VL , chidu
m
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dai 1o xo0 & vj tri can bang 1a.7 , bién d dao dong la A
a) Tinh van t8c truyén dao dong trén 1d xo.

b) Tinh van téc va gia téc dao dong cyc dai cia diém gida
1o xo.

c) Lap phuong trinh dao dong cia diém gida 1b xo. Chon
gbc thdi gian 1a lic vat ning qua vj tri cAn bang theo chiéu

duong.
DS: av = -i—l V—k-
m

pyLyf2k A, K2 4
m 2m
c)x=A\/§.sin k t

2 m

19.10 Thyc hién cac phép tinh cin thist a8 tra 18i cAc cau hoi sau:

a) Am nghe dugc c6 tdn s8 & trong khodng 20 — 20000Hz.
Van t8c truyén am trong khong khi la v = 340ms”! . Tinh
chifu dai cyc dai ciia 8ng séo c6 tAn s§ Am co ban trong khoang
néu trén néu :

— Ong séo h mot ddu.

— Ong séo hd ca hai dau.

b) Day G cta dan violon dai 300mm. Khi phat am khong
b&m nét thi tAn s8 la 196Hz. Hay tinh khodng cach ti dfu
day d&n vi tri phai bam nét d€ day dan c6 thé phat dugc céc
am cao hon sau day : '

A (220Hz) ; B(247Hz); C(262Hz); D(294Hz)
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c) Mot day dan c6 chidu dai 0.54m khi tao séng ding ung
v6i hoa 4m thi n, va c6 chiéu dai 0,48m khi tao séng ditng
ung v6i hoa am thd (n + 1). Hay tinh :

— S8 thd ty cia hai hoa &m néu trén.

— Chiéu dai tdng cong cia day dan.

~ Buéc séng clia &m co ban cla day.

ps : a) 4,25m ; 8,560m
b) 32,7mm; 61,9mm; 75,6mm; 100,0mm
c) 8va9; 216m; 4,32m
19.11 Mot day dan hdi tao song ditng véi ba tén s5 lien tiép I
75Hz, 125Hz va 175Hz.

a) Hay cho bi€t day nay thudc loai c6 hai dfu of dinh hay
c6 mdt ddu o djnh, ddu kia ty do. Giai thich :

b) T4n s co ban cta day 1a bao nhidu ?
¢) Tinh chiéu dai cta day. Cho biét van téc truyén dao dong
trén day la 400ms™! .
| bs : a) Mot ddu c8 djnh
b) 25Hz

c) 4m.

19.12 Séng ding duge tao trén mot day dan héi c6 chidu dai
[ = 120,0cm. Ngudi ta x4c dinh dugc nhing di€m c6 dd dich
chuyén so véi vj tri cAn bing 12 3,5mm thi cfch nhau gan nhit
15,0cm.
a) Tinh bién ) cia dp djch chuydn khéi vj tri can bhng.
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b) Dao d6ng tao séng dimg nay ng v6i tin s§ hoa 4m nao?
ps . a) Smm

b)n=3

19.13* Mot day st c6 chidu dai [ = 60,0cm va khdi Iugng
m = 8,0g. Mot nam cham dién c6 nong sﬁt non o6 dong dign
xoay chidu 50Hz chay qua. Nam cham dién dugc dat asi dién
v6i trung diém cla sgi day. :
a) Cho bist van tdc truyén dao dong ngang trén day duge

tinh bdi cdng thic v = V—Fl (F : lyc cang)
: m

Tinh F khi day c6 séng dirng véi mdt bé séng.
b) Thay d3i gia trj lyc cang F, ta c6 hign tugng trén véi
s8 b6 séng tang din. Tinh gid trj cic lyc cing trong Ung.
DS : a) 192N

b) F = ___F____
(2n + 1)

19.14* Day OO’ ¢6 chiéu dai I = 1,00m treo thing ding. Déu trén
O gin vao mot nhanh cta am thoa dién duy tri c6 tén s8
N = 50Hz. Pau O’ luén qua mot 16 nhé khoét trén mot tdm
kim logi. O’ coi nhu cf dinh. Vat M treo vao O’ dé lam cang
day. '
a) Khi M = 2,00kg, day rung tao thanh mot bé séng dimg.
Cho bidu thic cda v4n t6c truyén dao dfng ngang la

v = vﬂ . Tinh khéi lugng day.
m
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b) Tinh céc gi4 tri cia M d& séng ding trén day tao thanh
2, 3, 4 b6 séng.

- c) Chiéu séng day c6 song ding bling modt dia can quang
c6 khoét mot 16 quay déu truc ngudn sing. Tinh vin tdc quay
cia dia 48 :

— Day hinh nhu ding yén.
~ Day dao dong bidu ki&n vdi tdn s8 4Hz
Ds: a)2g
b) 0,50kg; 0,22kg; 0,125kg

c) 50 vdng/s ; 50x4 vdong/s

n n




THUAT NGU VIET - ANH
(Vietnamese — English Terminology)

- Am

Am co ban
Am hoc

Am nghe duge
Am séc

Bien 40

Budc séng

Chu ki

Chu ki riéng
Con lic

Con lac don
Con lic b xo0
Con l4c kép
Con lic todn hoc
Con lac vat li
Cong hudng
Cong hudng 1o

: Sound
: Fundamental sound wave
: Acoustics

: Audible sounds

: Timbre (quality)

: - Amplitude

: Wavelength

: Period

: Natural period

: Pendulum

: Simple pendulum

: Elastic pendulum

: Compound pendulum

: Mathematical pendulum
: Physical pendulum

: Resonance

: Sharp resonance
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Cung pha
Cudng @6 am
Dao dong

Dao dong co hoc

Dao dong cudng bic :
: Harmonic oscillation

(simple harmonic motion : SHM) 
: Damped oscillation

Dao dong tudn hoan
- :. Pitch

Dao dong diéu hoa
Dao dong tit ddn

D9 cao (cha am)
Do cing (cta Id xo)
Do doi

'Po lach pha

Do to (cta am)
Giao thoa

Hoa &m

Hoat nghiém
Léch pha

Li dp

Lyc héi phyc

Muc cudng do
(ctia &m)

: In phase
: Sound intensity

: Oscillation; vibration

(to oscillate; to vibrate)

: Mechanical oscillation

Forced oscillation

Periodic oscillation

. 'Stiffness

: Displacement

: Phase difference
: Loudness

: Interference

: Harmonics

: Stroboscopy

: Out of phase

: Displacement

: Restoring force

: Intensity level



Niang lugng dao dong
Nguge pha

Nguéng

Ngudng dau

Ngudng nghe

Pha

Phéch

Phuong trinh dao dong
Phuong trinh vi phan
Séng

Séng am

Séng co hoc

Séng doc

Séng ding

Séng ngang

Tén s§

Tén s cd ban

Tdn s8 géc

Tén s8 riéng

Energy of oscillation
In opposition of phase
Threshold

Threshold of pain
Threshold of audibility
Phase

Beats

Equation of oscillatioh
Differential equation '
Wave

Sound wave
Mechanical wave
Logitudinal wave
Standing (stationary) wave
Transverse wave
Frequency
Fundamental frequency
Angular frequency
Natural frequency
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Badi todn 1 :

Bai todn 2 :

Bdi todn 3 :

Bdi todn 4

Bdi todn 5 :

Bdi todn 6 :
Bdi todn 7 :
Badi todn 8 :
Bdi todn 9 :
Badi todn 10 :

Bai todn 11 :
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Trang
BHAN 1 - DAO DONG CO HQC
Chuyén dé 1. Dao ddng ciia con lc 1o xo
Chu ki va tin 85 cda con 14c 16 xo0 6
Chiing minh chuyén déng cda mét v4t 13 dao déng
diéu hoa bing phudng phip ding Iyc hec 14
Céc phuong trinh cda con 14c 16 xo0 50
Néng ligng dao déng cda con 14c 16 xo 80
Con 14c 16 xo trong hé quy chifu khéng quén tinh 99
Chuyén dé II. Dao @dng ctia con lac don
Chu ki dao déng cia con 14¢ don 110

Bién thién chu ki dao déng cda con lZc don theo nhiét dé.
Théi gian nhanh, chdm cda déng hé vin hanh bing
con ldc don.

Bién thién chu ki dao déng ciia con 1Zc don theo d6 cao va

d6 sdu k& td mit bidn

Bién thién chu ki dao déng cda con 1dc don do 4nh hudng
cia mét luc phy khéng ddi

Con 14c don trong hé quy chiu khéng quén tinh

Phuong trinh chuyén ding, vén tée, Ic cing diy va ndng
lugng dao déng cia con ldc don.

116

121

131
150
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Chuyén d8 ITI. Céc viin d& chung ciia dao ddong con lic

Badi todn 12 : . Dao déng tdt dan » 193
Bai todn 13 : Dao déng cung bic . Cing huiéng ‘214
Bai todn 14 : Téng hgp dao ding 221
Bai todn 15 : Do chu ki dao déng bing phép hoat nghiém va hién tugng
tning phung 232

PHAN 2 - SONG CO HQC

Chuyén d8 IV. Céc dai lugng dic trung, phuong trinh va 46 thi
ctia séng

Bai todn 16 : Dai lugng diic trung, phudng trinh va d6 thi cia séng 246

Chuyen dé V. Séng am

Baitodn 17: . Dai ligng dic trung cda song 4m 269

Chuyén dé VI. Giao thoa cua séng. Séng dung

Bai todn 18 : Hién tudng giao thoa cia séng -269
Bai todn 19 ; Hién tugng song ding. 285
Thuit ngd VIET — ANH. 307

311




ol
Ny

Chiu trdch nhi¢m xudt bdn :
Gidm déc NGO TRAN Al
Téng bién tgp VO DUGNG THUY

Bién tdp :
PHAN XUAN KHANH

Bién 1dp 1di bén :
HOANG MINH TAM

Trinh bay bia :
VU CONG MINH

Stta ban in :
HOANG MINH TAM

GIAI TOAN VAT LI 12 - TAP MOT
Mai s6 : TZLO5t3 - CNH
In 10.000 ban, kh8 14,3x20,3cm, tai Xi nghiép in Nguyén Minh Hoang
Dia chi: 100 Lé Pai Hanh, P.7, Q.11, TP. HCM. PT: 8555812.
E-mail: xn-inngminhhoang @hcm.vnn.vn.

S8 in : 10/HPGC. S6 XB : 1302/302 - 02
In xong va ndp luu chiéu thdng 1 nim 2003.




