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Bb sach Giai toan Vat li 12 gém ba cubn :
. Dao déng va séng cd hoc (tip 1)
. Dong dién xeay chiéu va Dao ddng dién tir (tip II)

e e R

E;',' . Quang li va Vat li hat nhan (tgp III)

7 .

' % Muc dich va céch trink bay bd séch niy dwoe k€ thira hai bd séch
). Gidi todn Vit Ii 10°va 11 da xudt ban, nhém cung clp céng cu dé ty

)

@;ﬁng c8 va nang cao kién thitc cho hoc sinh khé, gidi; hoc sinh cac

’I/t@) hon, lép chuyén. Séch con ding dé luyén thi vao Dai hoc va lam

tad [jeu tham khéo cho gito vién. '
%,

| cac% top dugc phém logi theo trinh t hoc tip cia hoc sinh, tit
1 don gi&n\/ phize tap. Mbdi Bai todn la mdt ndi dung bao qudt, co
| Huéng dan g phap giai, tiép theo la cdc Bai tap thi du cé loi
gidi v mot hé'f@g cdc Bai tap luyén tap.

Ching toi xin luu ¥ ban doc céc diém sau day :

— Trong céc chitng minh vé luc, ching tdi sit dung vects. Uu diém
ctia phuong phép nay la chi cén thue hign phép cong . Mot s6 ki
hiéu duge ding theo quy udc sau :

. Al : vecto bién dang khi vat & vi tri can bing

X vecto db doi ciua vt tir vi tri cin bing.




== .
; ZF ! vecto tong luc.

— Ki hiéu cua cac don vi duge viét dudi dang lay thiua. Pay la xu

hicdng méi trong cac tai lieu vat Ii. Cach vidt nay tranh dude su hiéu |
lam cho hoc sinh. i

— D lidu cua céc dé toén va két qua trong loi giai dude trinh bay
voi su chii y dén van dé sai s6. Pay la mot vén dé quan trong trong
Vit li. Ching toi ép dung quy tic s6 chi s§ cé 11ghi'aoﬂh:r thuong i
duge diung trong cac tai lieu Vat i qudc té. (:/ !

Vo1 viée “xuiit ban boé Giai toan Vat 1i 12 nay, chiung toi JQ tai !
ban doc tron bd Giai toan Vat li bac Phd thong trung hoc. Trong

lai, ching toi sé hotm chinh them d8 bo sach cé thé la mot tui 4% l

hitu ich hon. Vi v@y, chiing toi rét mong nhin duge sw gép ¥ cua cac ¢ 2
em hoc sinh v cac ban déng nghiép. ’
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PHAN 1 — DAO BONG CO HOC

Chuyén dé1 — DAO BONG CUA CON LAC LO XO

. TOM TAT GIAO KHOA

}%/ &

M}

be/@ co lkhoi lugng coi la khong dang ké)

@/5 lue tac dung : o mg

Z@? _ = | | k: cing (h¢ s dan hoi)
B [ x : @0 dich chuyén ké tir vi tri cAn bang

IZE co tac dung cua luc hdi phuc).

2. Cac phuong trinh cia chuyén dong :

— Phuong trinh vi phan

" = —wi (wg = k)

m




— Bidu thite cia dp dich chuyén

= Asin(wt + ¢) (dao dong diéu hoa)

(%1l dd cua dao ddong
A :bign dd (1x1,,,,) |
(wt + @) : pha cha dao @dng hic t -;|1
| ¥ : phaban dau f

(Gi4 trj ctia A va ¢ do cac didu kign ban diu cla dao déng x4 (mh}
3. Chu ki va tin sd : _Q

djh, :
r=Z o ayfE| [e-loyWE| Vx,
d , ko T 2r¢'m 50
4. Ning lwgng dao dong : Q?
(Chon th& nang & vi tri cAn bang la th& nang goc) : _ |

— Biéu thie :|E = 1kA? = lmeAE

— Sw bién ddi : |AE; = — AE,

B. HUGNG DAN GIAI TOAN

Bai toan 1 Chu ki va tin sé ciia con lic 1o xo

— Ap dung cf:-ng thic vé chu ki va tan

sb :
“yz; 2,,\/ =1._..L— |
m 9 ! m ‘

— Van dung ti s6 g‘iﬁa cac chu ki hay tdn s8 :

-l".*
_2= =\ / mﬁ\/ 1
T . :




1.1 Thyc hién cdc tinh todn cfn thiet d€ trad 16i cdc chu hoéi sau

OOC; khé&i lugng cta vat. (La'y T = 10). :
;"// b) Vat 6 khéi lugng m = 0,50kg gin vao mdt 1o xo. Con
‘P

— Chu ki dao dong theo dd dan & vi tri cAn bang cla con
lac 1o %o thing ding :

mg = kAl - v B 2
ke g
mg
% BAI TAP THi DU o= Ve T
- pL = C-f:

day:
a) Sau 12,0 s, vt nang gin vao 10 xo0 cé6 dd cing
k = 40Nm™ ! thyc hign duge 24 dao dong. T'inh chu ki va

“l4c nay dao dong véi tdn s6 f = 2,0Hz. Tinh 4 cing cuia 1o

g{@g}ay = 10).

:@mdﬁnthémammldﬁtm vAt ning vao. Tinh chu
i dao ‘aaﬁfﬁw do cda con lac 1o xo nay. (Ldy g = ?ms ™2 )

T
7P
6% LUQC GIAT
a) Chu ki va khéi luong vét !
= 120
24

— Khéi lugng vat duge tinh tit cong thdc :
T = MYE_
k- |

f




Do dé - kT? _ 40.0,5°

nm = -

Am> 4.10

= 0,25(kg)

b) Do cing :

T cong thie : f‘:-l_:_L k
X 2t ¥ m 1

tasuy ra: k = 4n°fm = 4.10.2,02.0,50 = BU(Ng_l)

c) Chu ki : (//_Q
= &
Tacé: T = 2x}¥ B = 27} B = 2, Y 41077 _ o2kx
T
%

1.2 Gén qua ciu c6 khdi lugng m, vao 1o xo, h¢ dao dong vii [-7.

chu ki T; = 0,6s. Thay qua cAu nay bang qua ciu khéc cb
khoi lugng. m, thi hé dao dpng véi chu ki T, = 0,8s.

Tinh chu ki dao dong cua hé gém ca hai qua cfiu cing gin

vao 1o xo.

LUOC GIAI

Tacé:T1=2:rv.I_n"l =:~T§=412ﬂ_
k k
.1/111 m

Ty = 2n =2 = Tg = 47°_2

k N

Chu ki dao dong cua con lac 1o xo gdm ca hai qua ciu Ia :

ch?mml“Lmz > T2 = 4n2[ﬂ+31§]
k kK k

T

Dods: T = VT2 + T2 = V0,6°+ 08 = 1,0(s)




1.3 Ld %0 c6 40 cing k = 80,0Nm™". Lan lugt gin hai qua ciu
cé cac khoi lugng m;,m, va kich thich. Trong ciung khoang
thdi gian, con lac Id %o ¢6 m, thyc hign duge 10 dao dong trong

khi con lac 16 xo c6 my chi thye hién duge 5 dao dong.

Gan ci hai qua cdu vao 1d xo. Hé nay c6 chu ki dao dong

; b : .
la 1,67s = —s. Tinh m, va m,.

2
LUQC GIAI
Ta c6 ; -T—E': = -t-llg
T, m,
r " : T2
’ Theo dé : 10T, = BT, = - = 2
f%g T1
P

w2 (B
ny T,

N,
Ngua@/j T = myﬂiﬂ

U
=2
&
ho
v s B
=
=]
=
b0

m; = 1,00kg ; m, = 4?00kg




1.4

C6 bdn qua clu khéi ligng 1n lugt 12 m;, m,, My va m,
v6i mg = m; + my va m, = m; — m,. Gin l&n lugt cdc qua
ciu mg va m, vao lo xo c6 dd cing k. Céc chu ki dao dong
te do la Tg va T,. Tinh cdc chu ki dao d6éng ty do
T, va T, khi gin lan lugt cdc qua ciu my,m, vao Id xo nay.

T_.....'.
<<,
LUQC GIAT -%:) .
o
m, + m T2 d()j'
4n
7.
m,; —m kT2 1
T, = 2r _% =-.~(m1—m2)=__:.
4
r 2
A (Ta'*'ﬁ)
1 -4“2 9
Suy ra : :
o (T§—T4)
2 9 9
4
k
m1=“‘—2*lez
Mat khic :  { 4: |
4
+ T i
Vay : Ty = SRLLE . Ty = £ 4 ;
2 2 3

10




1.5

Qua cau khdi lugng m gin vao ddu mdt 1o xo. GAn thém
vao 1o xo vat c6 khdi lugng m; = 120g thi tdn s8 dao dong
cia he la 2,6Hz. Lai gn thém vat ¢6 khdi lugng m, = 180g
thi tdn s8 dao dong cia he la 2,0Hz. Tinh khéi lugng cla qua
cAu, dd cing eha 1d xo va tin s6 cﬁa he (qua ciu + lb xo). Lay
n? = 10.

’
g/, w2 = (21f,)% =

LUOC GIAT

m+m1+n12_

m + 300 6,25

/Theo dé : =
@ m + 120 4

1.6

7 2,25 . m = 450 = m = 200g

; | . )
k = (m Jw? = 0,32.25.1° =~ 80(Nm™ ")

f=,_1_ l{_@ IVBO =10:3,2(Hz)
| 2 ¥ m 2 ¥ 0,20 T

C6 hai 1b %o ciing chiéu dai ty nhién nhung c6 céc do cing
12 ky, ko . Treo vat ning lAn lugt vao mdi 1o xo thi chu ki dao

dong ty do 14 T; = 0,60s va T, = 0,80s.

a) Néi hai 10.xo véi nhau thanh mot 1o xo dai gip doi. Tinh

chu ki dao dong khi treo vat vao 1o xo ghép nay. P& chu ki

11




nay la T° = T, + Ty, thi vat phai c6 khdi lugng tang giam
thé nao ? Biét rang do cing K cla 1o xo ghép dugc tinh boi:
K ky kg

b) N&i hai 16 xo @ hai ddu dé c6 mdt 16 xo cung dd dai ty
nhién. Tinh chu ki dao dong khi treo vat vao 1o xo ghép nay.
Néu mudn chu ki nay bang T, hoac T, thi vat p_h%.cfi khoi
lugng tang, g‘iﬁm the nao ? Biét rang do c-.fing K cﬁfé/-lé X0
ghép duge tinh béi : K = k; + ks, .

LUOC GIAI
- R 1 _ 1 1
a) Chu ki trong trudong hop — = — + —
K 1 K
— Theo dé ta cob :
T, =2ty 2 ; Ty = 2= m .p_oyyym .
ey ko K

Suyra: T = VT2 + Tz = V0,60° + 0,80° = 1,00(s)

~ Pat m’ 1a khoi lugng ctia vat d&8 c6 T" = T; + Ty. Ta c6 :

p)
L T’=2ﬂ:ym’(-1—+—lm} > 141 T
k  ky ky k4w -
)2 T+ T 2
= m —sz—-[l 22) —}Jd‘—,m
T T? + T; 1 e
Vay m’ = 1.96m ag

=]
e C I




b) Chu ki trong truong hop K = k; + kg

— Ta ¢b :

T, = 2% ?;'13:2:: 2T e I %;(K:lil—i-kg)
1

Gl

1 1., 1 Ty Ty
Suyyra: — = —+— =T = = 0,48(s)
| T2 R 8 VT + T

— DPat m’ la khdi lugng cua vat dé c6 T = Ty hoac T’ = T,

T = 9pW e 4’ _ 4ﬁzm(l + 1
ky + 'k, T2 T? T‘g
d e S o T
Suy ra : m’ ( 2) m
T; - T3
: : . T2 4+ T2
:/’,‘) .NéuT’=T1: 111’=-(-—1--———2-}-.111=—E—
C:?/ T2 0,64
4’,@ ) 2
i 72 4 T2 ;
g/L . Néu T" = T, : m = -———{ 3 2) .m = 2
C/ Tf 0,36

1.7 , tn s va tin sd gbc clia con lac 16 xo thay ddi ra
sao khi &
a) Gén thém vao 10 xo mdt vat khac c6 khoi hugng bing .
1,25 khoi lugng vat ban dau ? _ T T
b) Tang gap doi dd ciing cua o xo va gidam phan nda khéi ’
lugng vat nang ?
ps: a) T tang 1,5 14n ; f v w gidm 1,5 I4n.

b) T giam 2 1an ; f v w tang 2 l4n.

13




1_*_@_ . Lbd %0 cb d@ cing k = I,OON.cm_l. Lan lugt treo hai vét
c6 kh&i lugng gidp 3 14n nhau thi khi cAn bang 1o xo0-cé céc
chidu dai 22,5cm va 27,56cm. :

Tinh chu ki dao ddng tu do ctia con lic 1b xo gdm ca hai
vat cling treo vao 1o xo. Ly g = 10,01115_2

ps: T =25 = 0,63
5 o]
Z
1.9 Treo déng thti hai qua cin c6 khdi lugng m,,m, vao mﬁﬁ?gﬁ
1b xo. Ha dao ddng véi tin s6 f = 2,00Hz. 52
7
‘<

Ldy b6t qua cAn m, ra chi d& lai m; gin vao 1d xo. He dao
dong véi tan s6 f; = 2,60Hz. |

Tinh dd ciing k cia 16 %o va m;. Cho bit m, = 225g. Lay
22 = 10. |

ps : k = 100Nm™' ; m, = 400g.

Bai toan 2 : Chiing minh chuyén . dong ciia mot
vit 12 dao domg diéu hoa bing
phuong phap dong Iwe hoe




— Xac dinh cac lye tdc dung vao vit.
— Dinh vi tri cAn bang.
— Ching minh biéu thdc cia téng lue ¢ vi tri vat c6 dd
dich chuyén x k& tit vj tri cAn bing, c6 dang :
S i
— Ap dung dinh luat IT Newton d& thiét lap phuong trinh
chuyén dong :

~kx = mx” = x” = —w’x > x = Asin(wt + ¢) voi

W = VE
k

— K&t luan : Suy ra cac két qua.

»
7
z%, Vat c6 kh&i lugng m = 1,0kg c6 thé trugt khéng ma st
,f

“&'én mit phing. Ld xo c6 @b c:fmg. k = 1,0Nem ! duge giit
inh & mdt ddu. Gan vat vao ddu kia cta 1d xo.

Bisvat khdi vi tri cAn bing theo phuong ciia truc 1o xo va
budng g van tdc ddu. Ching tb6 vat dao ddng didu hoa va
tinh chu -l tao dong trong hai trudng hgp :

a) Mat phing nghiéng géc @ so véi mat phing ngang.

b) Ld xo treo thing ding.

LUQC GIAI
a) Truong hop mit phimg nghiéng gbc « :

—

— Cac Iuc tac dung : mE: ﬁ, F

15




— O vi tri can bang cta vat :
mg + N + F, =
Chi€u lén phuong mit phing
nghiéng :

<y

e

+ Xy

hay ~ kAl =0

(Al - dd bién dan gmadlbxu&vi
%

m o

(22

N m
tri can bang).
— O vi tri bdt ki ung voi ich
chuyén X ciia vat ké tir vi tri cAn b
. 16 x0 c6 do bién dang (Al + }_::i JO\
4.

lgcdm héila: F = —k Al +%)
dung chi c6 thanh phén theo phuong mat phiang

y
S

Téng luc tac

- nghiéng. Suy ra :
2f= m§+ﬁ+ﬁ= ﬁt—k{ﬁ +§;3

y - 1_51: Cy kﬁﬁ - k;
0
Vay : zﬁ —kx : lyc hoi phuc
Ap dung dinh luat IT Newton ta suy ra phuong trinh vi phén :
"= - E}; = —w
m
— Vay vat dao dong diéu hoa. Chu ki dao dong la :
T = 2% _ m o_ oo L0 _ T _|063(s)
@ k 1,0102 B

16




b) Truong hap o xo treo théng ditng :

— Céc lyc téc dung : mg,ﬁ

hfj\ritﬁcénbﬁngcﬁavat: 2
mg+Fy, =0 F F

by mp-ki =0 T

(Al : 4 bign dang cia Ib xo0 & vi TR (-
tri cAn bang) :

4 T
- _lfj vi tri bat ki Wng v6i do,djch " T =
chuyén x ctia vat k& tit vi tri can bang: ' i e
. 16 x0 c6 dd bién dang : (ﬁ? +1?j
.Iyc dan héi : F = —k(Al + x)
) Tong luc tac dung la -
OC‘B/ =2 —_ - — — =3
'//@1 ZF=mg+F=mg—k(M + x)
% - mg— ki - 15
&6} ~ e ’
;f 0
F = —kx: Iuc hdi phuc
Ta suy r%udng trinh vi phéan :

x” = —}—;—x = — o’

— Vay vét dao ddng diéu hdoa. Chu ki dao dong Ia :

T:Ezznv,‘ﬂ:zn 1,0
o k

=| 0,63(s)

—— _.E_
1,0.102 5




2.2

Ld x0 c6 dd cing k = 80,0Nm ™. Vat c6 khéi higng 200g.

He duge bd tri nhu hinh v&. Ld xo duge giit ludn ludn théng
ding.

a) Tinh d bién dang cta 1d xo.

- b) T vi tri cAn bang, &n nhe vAt xudng thing ding va
budng. Chiing t6 vat dao ddng didu hda. Tinh chu kicj-

(
(Cho n = 3,14;g = 10,0ms™2). <
$
' A
© LUQC GIAI c%
a) DY bién dang & vi tri cém bang : - O\
- —
Ta c6 : mg + F, = 0
a g 0 , k
hay : mg— kAl = 0

-

Do d6 : Al = ME — 0322-“}’“ = 2,50.10 %(m) = 2,50(cm)
k ,0 .

b) Tinh chit cia chuyén déng. Chu ki :

— O vi tri vat c6 do dich chuy8n x k& tir vi tri can bing :
. 16 xo bién dang : (1§+;j

e @n héi : F = —k(Al + %)
Téng lue :

+

21’*_‘}= mg+ﬁ= mg—k(zﬁ + x)

I

~kx : luc héi phue

Ta suy ra phudng trinh vi phan :

I8

b

1




—_

— Vay vat dao dong didu hoa quanh vi trf can bang.

Ta ¢6 chu ki dao dong ;

-3
z ? k 80,0 20,0 10,0

2.3 Hai 1o xo c6 ciing chiu dai tu nhién nhung cé cac dp cing
khéc mhau k; = 64,0Nm™" va k, = 36,0Nm™!. Cic didm

cudi cia hai 16 %o duge ghn véi nhau @8 tao ra mdt 1o xo duy
nhit c¢6 chidu dai ty nhién bing méi 16 xo ban diu.

Vat c6 khéi lugng m = 1,00kg duge'gin vao difm cudi cia
16 xo ghép. T vj tri can béng, doi vat theo phuong cta truc

':-/ 16 xo mdt doan va budng khong van tdc ddu.
7
OO Hay ching t6 vat dao dong didu hoa va tinh chu ki trong
/%} mbi trudng hop sau
77
* CS_J a) Vat trugt khong ma sat trén mat phing nim ngang.

g’(/éy} Lo xo ghép 6 gén vat dude bé tri thing ding, diém cudi
phi%rén ct dinh. (Lay # =~ 3,14).
= .

25
% LUOC GIAT
a) Truong hop (ﬁﬁ' nhat : -
~ O vi tri can béng cia vat :
mg_'}+ﬁ+ﬁﬂ =0 = 1?{;. = {‘}}:cé.clhxa kkhdng bién dang
e

0
— O vi trf vat c6 dd dich chuyén x k& tit vi trf cAn bing :
. mbi 16 xo bign dang ¥
. cac lue dan hai :1-7‘}1 = “-'l{]_}?; f*‘; = -kz*z?

19




Téng lyc tac dung :

SF=mg+N+F +F, = F +F,

e —
0
— -~ —
= —Ikx — kox = — (k) + kp)x
Vay : zﬁ = —Kx :
R = lyc hi phE, |
Z Fy h/
Z AADADAETT] Suy ra p trinh
SN EE LD L r _ . .
ik v X
gt 8 %
o 3 N - S X
m &

— Vat dao dong diu hda quanh vi tri cAn bang. Chu ki dao dong

la :
T = 27 = 95 m = 97¥ 100 _ 9. 1071
F 5k1+k2 100,0

b) Trudng hop thi hai :

U

— O vi tri cAn bhng clia vat, cic 1d xo bién dang : =
1

=3 4 - -
hay : mg — (k, + kp)Al = 0

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

20




{:

—

6 x0 c6 d bign dang (Al + x)

s = =3 —
cac lue dan hoi : F, = k(A +x);
—= - -

Téng hye tac dung :

Zﬁ = mg-}- ﬁl . ﬁz

= mg — (k; + ky)(Al + X)

mg — (k; + kp)Al — (k; + ko)x
Rg Ty

o 0 e =
Vay : ZF = —(k; + kp)x = —Kx: lyc hdi phuc

Ta suy ra phudng trinh vi phan :

| x”=—-I€‘-x=~w2x
m
5,
G /’,/53 — Vat dao ddng didu hda chung quanh vj tri can bang. Ta c6 chu
5
,{@,2—1 - ZJ:V = o = oY 100 _ 2% - _[4 628(s)
k, + 1;2 100,0 10,00
Gh Ching minh trén cd hai trudng hdp cho thdy 16 xo duy nhat

tudng ddﬁng’%_hé 16 xo ghép c6 hé s6 ddan héi :

K = 'tc1+1|:2

—— —

e e
Hai 16 x0 ¢6 6 cing k; = 80,0Nm 'vak, = 20,0Nm™*
Vat c6 khoi lugng m = 1,00kg va c6 thé trugt khong ma sat

trén mat phang n@?BE tri hé theo hai cidch nhu sau :
; k

- ey i
# L Sy s F




Tir vi tri cAn bang, ddi vat theo phudng cia truc 1o xo va
budng khong van téc ddu. Hay ching td vat dao dpng ditu
hoa. Tinh chu ki. |

LUQC GIAI
a) Truong hop cua he 1 :

— = =
— Céc lyc téc dyng gébm : mg, N, F, F_)E

. 3
— Trong truting hgp téng quat, & vi tri cAn bang cla vat : < fo)

TR 5 &

¢« (. céc Id xo0 c6 dd bién dang Aly; Al &Cp
_chc lyc dan héi Ia Fy, = —IgAL ; Fpy = —kyAl 2.
| M ¢
Ta cé : Elfﬂ',+Fﬂl+Fu2=0
0

Suy ra : 1:15}.!1 ¥ kﬂﬁz =0 H

— 3 vi tri vat c6 do dich chuy@n x k& tit vi tri cAn bing :
. cc b xo 6 b bién dang (Al + %) ; (Al + )
. cic hye dan héi la: By = -k, (Bl + %) ; By = —ky(Bly + )
Téng Iyc téac dyng la :
F=mg+N+F,+F, = F +F
2 g, S i Sl 1 T
0
- — - —= —
= —ky (Al + %) — ky(Al, + %)
= —(ky.Al + koAl — (& + ko)X
"\-__..———-...r'""""'_-_"‘-""‘

0

22




Vay : DF = —(k; + k)x = ~Kx: lyc héi phuc

Suy ra phuong trinh vi phan ; x° = - EE:«r; = — o’k
m

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

T =27} 2 = 27l B — 9, LOO0 _ 90, ~[0628()

'K Ik, + Kk, 100,0

b) Truzong hop cia hé 2 :

— Cac lyc tic dung gbni : mg l_\’f), F. {ﬁi = ﬁz = f‘)

-5

—~ O vj tri cAn bing cia vat ta b :

% mg+ N + ﬁn =0= ﬁﬂ = 0 : céc Ib xo khong bi&n dang.
O,
2. ¢

7,
'/;/ " = - ] - [
'—@ vi tri vat ¢6 do dich chuyén x k€ tir vi tri can bing :

{.c& /%0 ¢6 b bisn dang : X, ; X

Iye dﬁn\d@oﬁ: Fy = ~kyxy = Fp = —kyxy = F
Téng lyc tac ing la :
2F =mgfR+F=F 9 ¢l
Sy
0 SR

Nhung ta 6 :

=k - —=
x1+x2 = X

Dods: -F(L+ly=3 o =
k Ik,
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hay: F = ——=_x
k, + ks
Vay : EF::‘ x = -Kx: Ivc héi phuc D
' k1+k2

Suy ra phudng trinh vi phan :

x" = —Ex = — 'k O
m <, B,
Vat dao dong diéu hda quanh vi tri cAn bang. Chu ki 1&@%;5
'y o
T = 9% m _ %y(kl +k2)m 60
K k ko ‘(/
. 4 %
_ 2”? 100,0.1,00 _ 97 0950 ~[1,57(s) g,/
80,0.20,0 ¢

Chii ¥ : Chiing minh trén cho két qud sau :
— H4 1 tuong dudng véi 16 x0 duy nhit cs hé sSdin h8i K = kg + ks
— Hé 2 tudng dudng vdi 16 xo duy nhéit ¢ hé so dén héi xée dinh bai

k. k
13 hoic +

12 1
ke, + ky K

X2 og
kK

2.5

24

Hai 10 xo0 c6 d6 cing 1a k;=120Nm " va k,=360Nm "
duge ndi lidn véi nhau thanh mdt 16 xo dai treo thing ding.

Vat c6 kh6i lugng m = 0,300kg duge gin vao diém cubi.

a) Tinh cdc dd dan cta mbi 1d xo khi vat cAn biang.

b) T vi tri cAn bang, kéo vat xudng thing ding mot doan
va budng khong van t8c ddu. Chiing to vat dao dong didu hoa.
Tinh chu ki.

(Liy #2 = 10;g = 10,0ms™2).




LUQC GIAI
Ta ludn ludn co : Fl = ﬁz = 1?

a) Cac do dan :
Khi vat cAn bang ta co :
- - -
mg +Fy, = 0

Suy ra mg— l{lgil = mg— kﬁgzﬁz =0
’ Vay ta cb :
AL, = g = 0300100 _ 550707%(m) = |2,50(cm)
) kl 120 :
7 - AL, = g - 0300100 _ ¢4g3707%(m) =[0,83(cm)]

1:2 360

%/ L
O/%Q b) Tinh chit cia chuyén dong. Chu ki :
/

@ — & vi tri vat c6 do dich chuyén x k& tix vj tri cAn bing :
A

g/ . cdc do bién dang la : (M + xl) va (Jll + 32)

CO lu'c dan hoi 1a : F = ltl(&a! +x1) va f‘) = —kz(ﬁf. + :-;2}
{ Tén |

g@ tac dung

K

= mg+ T, = mg+F,

“> ~5 - =
1 = mg - kg(AL + %) = —kx,
— — — ==
‘ Ngoai ra ta cling c0 :
: -2 - T
J Xy tXy = X




.;. Ik, k "
hay : YF = - 12 2 _ _p= Iye hdi phuc

Suy ra phuong trinh vi phan :

1{”=—-I£K="*wﬂx 6‘2;’
" o .
— Vat dao dong didu hoa. Chu ki dao dong 1a : 63%
T = oM _ %y (k, + ky)m _ hgatao,o,soo 6'0\
K I, ke, 360.120 Q;

v 3
= ._..C = 0’36(5)
15,0
Chii § : C6 thé chéing minh & thay th& hai 16 xo ghép béing 16 xo tudng dudng c6 hé
s6 dan héi :

2 S = K = Xk _ g5 0Nm™!
K Iy ko ki + kg

26 Hai 16 xo giéng hét nhau c6
7 cung 46 ciing k = 50,0Nm™!. B&
tri mdt con lic 16 xo nhu hinh vé.
Céc Id xo ludn thing ditng, vat cé
80cm kich thuéc khéng ding k& va c6 2

| khdi Iugng m = 0,500kg.
k. Cho AB = 80,0cm.

a) Tinh chiu dai ctia mdi Id xo |
’LE khi hé can bing.
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(Lay n®

10,0ms ™2 ),

b) Tit vi tri cAn bing, kéo vat xudng theo phuong thing
ding va budng. Ching t6 vat dao ddng didu hoa. Tinh chu ki.

LUQC GIAT

a) Chidu dui 1d xo lic hé ctm bing :

~ Xét trudng hgp téng quat, cAc 1o xo bién dang Al, va Al, khi

chua gn vat. Ta
k(AZ,

qé :

+Al) = 0

=>Ef1=_5:12

Khi gin vat va hé can bing, mdi 1o xo bién dang thém Al Céc lyc

dan héi 1a :

F

7,
2
¢
%

hay ;’
\(“)’)

2,

Suy ra :

Do a6 : I

b) Tinh chét ciia chuyén dtng. Chu ki :

By

02

mg — 2k.Al

~k(AZ, + Al)

2 <_QSll,r can bang cla vat cho ta :

-

—_
—_

.

Al = g

2k

Al = 5,0cm

45,0cm|;

&‘!2

~k(Al, + Al) = —k(Al-Al,)

mg — k(AL , + Al ) — k(Al —AL) = O

|
AB _ A1 =

.2-

N T

35,0cm

{ — Xét vat & vi tri c6 dd dich chuydn x k& tit vi tri cAn blng.




2.7 Cho céc con lac Id xo ¢6 cdu tao nhu hinh vé duéi day. Cho

28

Céc luec dan héi la :

i"l = -mazl+az+£’§ -
Fy = -k +A1+%) = - k@Al +x - Al

Téng luc la :

2 F = mg ~ k(AL + Al + X k(AL + x — Al)

Vay : zﬁ = —2kx = —Kx: luc héi phgic.
(
Ta suy ra phuong trinh vi phan : - /_%,_)
<
= Ky = - w?x Acf:}
m Ob
— Vat dao dong diéu hda. Chu ki dao dong : & ]

T = %VE = mym = X0 0,477(s)
K 2k 5

biét rong roc va 1d xo cé khdi lugng khong ddng ké, day ndi
kkhéng dan.

V6i mdi he, hay ching td vat dao dong didu hoa khi duge
kéo xubng theo phuong thing ding mot doan va budng 1-:haug
van téc dau. Lap bi€u thic cta chu ki

®

I T a————




LUQC GIAI
a) Trud®s" hap cia hé (1) : °

—

~ %o mg F

( X : do dich chuyén cia vat k& tit vi tri
cAn bang,

;1;;} . @0 bien dang cia 1o xo k& tit vi tri cAn bang)

=

— O vj tri cAn bhng cia vat ta co :
— —- -
mg+To=0 = mg#f':] =0

hay : 1n§+ kAl = 0

7, 16 %0 c6 db bién dang (Al — )
- -
“©, lycdnhdila : F = — k(Al - x)
g/OCOTﬂng lyc c6 biu thie :
C, SF = i +T= mi- ¥
L‘B) - — - - - - -
O = mg + k(Al —x) = mg+ kAl — kx
/f e —
P ?9 —
- Vay : O.F = —kx : lyc hdi phue
Suy ra phuong trinh vi phan : x”7 = - ky = — o’
m

— Vat dao ddng di€u hoa. Chu 1};;;i dao dfng :

T=2x¥%
by, o

— Ta ludn ludn co : 1 9
—_— —
T F — -—Tf; X = . = J —

= vi tri vat c6 @0 dich chuyén x k& tit vi tri cAn bing :
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g b) Truong hop ctia hé (2) :

—
Gij
-

— Ta ludn ludn b :

R ]

e — -, T g
i 'E'J ) ij: w—-‘i = -LF_ - x{',l = E
ma 2 2

(x: do dich chuyén cta vat k& & vi tri can bang;

;,; : do bién dang cta 1d %o k& tit vi tri cAn bing)

O
., <
— U vi tri cAn bang cta vat ta c6 : _%3 _
mg+Ty=0 = mg+-9 =9 C%.-
: 2 0\
- k=2 - %L
ha]r: mg—éﬂj.r:{} I

— O vi tri vat c6 @ dich chuyén % k& tir vj trf can bing :

-
. 16 x0 ¢6 d9 bién dang (ﬂﬁ - 3.)
2

Qycdn héi : F = - k(,ﬂ? +£)

2

Tong lyc tac dung vao vt cé bidu thic :

F = m—++—€= mg+£ = m-_}-—g A + X
2F = mg+1 g -2l 4
= n KD .
_ 2 , 4
0
Vay : ZP?= _E;= -K;:11_1'c hdi phuc.
4

i
:
_r
i'
i
i
i

N e T g iy

+ -

-

|




Ta suy ra phudng trinh vi phan cta chuyén dong :

m 4m

— VAt dao ddng didu hoa chung quanh vi tri cAn béng. Chu ki dao
dong c6 bidu thie :

g %I{ %k

¢) Truong hdp cua hé (3) :

|
|
l
|
E

| — Ta ludn ludn cb : e =
. S 1’@ F,
— e I:"_}
@ X = 2%, — % ’ ;

O’)& (x: dd dich chuy@n cla vat;
'2’/_1 : 0 bién dang cua 1o xo (1);

#

x4 » 40 bi€n dang cua 1o xo (2))

—@%’ﬁcanhﬁngcﬁav;&ttacﬁ:-

) >
mg +Tp2,0 = mg-Fpg =0 >mg+-2_3
3 2
— — — - 1{1 - —=
hay : mg + kpAl, = 0 mg—-—=.AL4 =0
.I 2 -

—~ & vi tri vat c6 9 dich chuyén x k& tir vi trf cn bng :
: | . céc Ib xo c6 d6'bin dang B (Al, + x;) va (Al, + xp)
i = — — i —
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Téng luc tac dung vao vat b bidu thic :

== i _};
ZF = mg-i-‘ff: mg - C= mE+ Fz

g — — — —_ -
= mg + ko(Al +x,) = mg+ kAl +k
g o( 2) g T Kol 2%9

0
Suy ra X, —Zﬁ
. X9 & . 93
- <7
Mat khéc ta c6 : F, + F, +T'= F, + 2F, = 0 -%3
hay : ky (Al + %) + 2ko(Al +%5) = 0 \5‘%3
5 %
K
e 2 T T . _ofk> 20w
Do d6 : kyxy +2kox, = 0 > x; = 2=x, = - F B
' Iey ky 5

- 4EF_E= _Zir(_z;__l_L)
k

Vﬁy:iﬂ?= 21?1—-}:2 = -
Iey ke, 1 K
hay:EF= _152_*.}:: — Kx : Ive héi phue.

Ta suy ra phudng trinh vi phan cta chuyén dong :

» K k; kg

X' = ——=x = — X = —o’
m (k; + 4ky)m

— Vat dao ddng didu hoa chung quanh vi tri cAn bing. Ta c6 biu
thie chu ki :

T = 2T z,ryﬂ = zn\{(k1+4k2)m




Kh&i gb hinh try, c6 khéi lugng m = 200g va dign tich day
S = H0cm? , n0i mdt phan trén mat nude. T vi tri cAn bing,
nhan chim Ikhéi gb xudng modt doan nhd theo phuong thing
ding va budng nhe. Coi mat thoidng cia nude di rong, chuyén
dong khong ma sat va bo qua dd nhét cta nudce.

Hay ching t6 chuyén déng cta khoi gb I dao dong diéu
hoa. Tinh chu ki dao dong. (Ldy 7l = 10;g = 10.0ms 2
D = 1,00.10°kgm ™3 )

LUJC GIAT £ N
- Cac luc tac dung T yf
mE’ va F(Ilgc ddy Acsimet) l ]
Ta o6 : A T T
v = e B g
; f = —DSgh Rl e e
’ g = ey Lyt Jefege sl
Ve, |7 ey SR

@ khdi lugng riéng clia nude; x < hj
f/{j vi tri cAn bang cla vat :
Img+T =0 = mg — DSgh =

:d / . - > w M o7
- 0w at e6 dd dich chuyén x k& tir vi tri cAn bing, tong luc
tac dung la :

ZF = mg+ = mg — DSg(lT+ 5
= mg - DSgh - DSg&
mg gh gx
0
Vay : _ ZF = —DSgx = —Kx: hye héi phuc
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Ta suy ra phuong trinh vi phan cia chuyén dong :

xﬂ= —E’.x: —-—.D_S—gxz -—mzx
m ml

~ Vat dao dong diéu hda chung quanh vi tri can bang. Ta c6 chu
ki dao ding :

T:?ﬂ.;gﬂr_v_l:gﬂ; _m_
g K DSg

-3 _Q
%V 200.10 ~ 0,40(s) e
1,00.10%.50.1074.10,0 "X
o
7,

Il

2.9 Mot pit-tdng khdi lugng m
c6 thé trugt khéng ma sét
trong modt xi-lanh. Ban dau

pit-tong ngan xi-lanh lam hai Vi

phin bang nhau cing chia mot

khi li tudng dudi ap suiit p. .
Chiéu dai ctia mdi ngan 1a d.

Dui pit-téng mdt doan nhod
r8i d8 ha tu do. Coi bi#n ddi ctia khi 1a ding nhiét. Chning to

chuyén dong ciia pit-tong 1a dao dong diéu hoa. Lap biu thic
cua chu ki dao ddng.

LUQC GIAT
— Céac lyc tac dung vio vat gbm :

mE; N ; cac ap lue fl , ﬁz

(F, = p;S; Fy = PQSJ
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Ta ludn c6 : mf_;}-l-ﬁ =0

— O vj tri pit-tong cin bing : p, = p, = p
Do d6: " Fq = Fyp
g Eﬁ " ﬁm +Fp =0

— O vj tri pit-téng c6 @ dich chuy&n x k& tif vi tri cAn bing, céc

ngin cb thé tich 1a :

R

E

- =
Vi=@+|xPS  ;  Vy=(@d-|x|)s

Dinh luét Bbi-Mariot (Boyle-Mariotte) cho :

p;S(d + Ix]) = poS(d — Ix]) = pSrIlP |
C

. «l p.. E =
/g/ Ta suy ra : P > Py = F2 = F1 f F,(d -
%
% Téng Iyc tac dung vao vt cé dd 16n :
2 .
’;;, iEF| = Fog=F; = (pg — pY)S
’ f}/

{:\(\,
Il

2p8d | - 20V |2
@9 d2~}1:2 dz—xz

Né&u xﬁz?d, ta c6 the coi : 42 —x% =~ d2

¢
Do d6 : //%9 |Zi‘?l = g;g%ﬁ

Mt khéc X va ). F = By + Fp ludn ludn tréi chibu.
Vay : Eﬁﬁ —EP-EE.:?= ~ Kx : luc hdi phue
d

Ta suy ra phuong trinh vi phan cia chuyén dong :
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x'' = —Ex = ——R—ZV:;= - wx
m md?

~ Vay vat dao dong diéu hoa chung quanh vj tri can bang. Chu
ki dao ddng c6 biéu thic :

T = 2% _ 3-,,;?_“.1 - z;;dg_f_ll_
w K Y 2pv

~
L
2.10| Mot sgi day thép cé chidu dai & fo
[ mang mdt qua cAu nhod, khoi /é\k(f)p
higng m, & trung diém. Day dugc iy -“f"'ép
cang nim ngang. Luc cang cha < ) C%}
day c6 do l6n khong doi F. ¢ C;/,?
Kéo vat khéi vi tri can bang ';

theo phuong vubng goc vdi day

mdt doan nhd va buéng ty do.

Coi trong hic tic dung vao qua cdu khong dang ké so véi lyc
cing cta day, hay ching t0 qua ciu dao dong diéu hoa. Suy
ra bidu thitc ciia chu ki dao dong.

LUOC GIAT .
— Theo @8, céc luc téc dung vao vat gém céc luc cang cua day. J
vi tri vat c6 dd dich chuyén x k& tix vi tri cAn bang ta cé tong luc
tac dung :

—

SF = F, +F,

V& @ 16n :

I>F| = 2Fsina (F = F, = Fy)

Néu [}_ﬂ << [ taco:
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sing =

i
Q
0
kS
I

Vay : 1>F| = 4f'|:?i

{ Ngoai ra ;v& Zﬁ ludn ngude chiéu. Do d6 ta cb :

S~ - - —xx: Iuc héi phuc

r Ta suy ra phudng trinh vi phan ctéa chuyén dong :

2
X= ——X = =—=WXK

s K 4F
m Im

— Vay vat dao dong didu hoa chung quanh vj tri cAn bang. Ta c6
biu thic cha chu ki dao ddng :

D

Mot tdm gb duge dat nam ngang trén hai tryc may hinh
9’}1‘1_1 quay déu nguge chiu nhau. Khodng cach gida hai truc cta
\t}agﬂ:tluIQZE.Hjésﬁmaséttmgt
gitta’hinh tru va tdm gb 1a u .

24 |

Tﬁ&gﬁ dang can bang nam
ngang. Ddy nhe né khoi vi tri can

bang theo phudng ngang va dé ty
do. Hay chiing td tdm gb dao dong didu hda. Suy ra biéu thuc
] cua chu ki.

LUJC GIAI
— Céc luc tac dung vao khdi gb gém cb :




. trong luc {mgj
-
. cac phan lye (N)

. cac Iue ma sat (1?]

(F, = #Ny;Foy = uNy)

Ta Judn ludn cé ;
m-g++ ﬁ1+ ﬁz =0

— Khi vat can bing :
2F = T +Fpy= 0

Suy ra : Ny, = Npyg = Khéi tam G cich déu hai true quay. 3

— O vi tri vat c6 dd dich chuyén x k& tir vi tri can bang, tong luc
tac dung la :

- S . =
2F = F +F,
Tam gb khong quay quanh G nén :

A5, = #3,

hay : N,( — |x]) = Ny( + [x])

Vay: N; > N, >Fi>Fy » 21? c6 chidu cua ﬁl
Ta c6 thé vidt :

N, _ N

= mg
== = =
I+ |x| I-|x] 21

Do d6 dd 16n cha téng Iuc la :

I 2F| = Fy = Fy = 4@, ~Np) = p2E}3]



Ta lubn c6 x va Zﬁ nguge chiéu, Vay :

Ef = —;.*IEE; = —Kx: lyc héi phuc.
l

Ta suy ra phudng trinh vi phAn cia chuyén dong :

= — By = —£Ex = —o%k
m I
— Vat dao ddng didu hoa chung quanh vi tri cAn bing. Ta c6 biéu
thite eta chu ki dao dong :

T:?’E:gﬂ{!ﬂ:%ﬁi
w K ug

gr?(’, 2.12| Trong mbt dy 4n tudng tugng ngudi ta gia sit dao duge modt

O/)C; dung hAm xuyén qua Trai Dat theo mot day cung (trong mot

';:, mat phing kinh tuy&n). Cho biét luc hip dén bén trong Tréi

F_15)&‘?1: hudng vé tam va ti 1@ thudn véi khodng cach tit vt tdi
g@é}n Bb qua ma st va lyc can.

Wng td rAng mot toa xe sé dao ddng diéu hoa trong dudng
ham ‘t?yfli tdac dung cta lyc hip din. Suy ra chu ki dao djng.

Ap Qﬁg s&- Cho ban kinh ctia Trai P4t l]a R = 6570km;
g = 9,81 s 2 |

LUOC GIAT
— Céc Iyc tac dyng gém cb :

Iuc héip din F
. phén hye N

O vi tri M cia xe v8i khoang cdch CM = r ta c6 :
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F = k'r

Nhung véi r = R thi F = mg~

Ta suy ra : k¥ = 2&
R

Vay : F = &,
R

— Khi can bang ta 6 :

ﬁn+ﬁ = fl;:vatﬁﬂtrio.

| >
~0 vi tri xe cb dt_;ﬁ dich chuy&n % I tir vi tri cAn bing, %L_fc
tdc dung vao vat I - : 6’0
DYF =F+N ¢

Téng luc chi c6 thanh phin theo phuong dudng him. Ta cé
16n :

IZFl = F.cosa = 28y cosa = _I_n_gla
R R

= — B o
X va EF ludn trai chiéu nhau. Ta 6 :

Zf = —1;—{5;= —K;:Igc héi phuec.

Ta suy ra phudng trinh vi phan ctia chuyén dong :

x” = —-Ex= - Bx = —o¥%
m R

— Vay toa xe dao ddng diéu hoa quanh vi tri cAn bang. Suy ra bidu
thie cua chu ki dao dong :

T = 97 l’l:gnyﬂ
K g




Ap dung s6: R = 6370km ; g = 9,8lms °

6
T = 2,3,14%@%3_ ~ 5060(s) = 84 phut 20 giay
9,81

Ghi chii : Thdi gian di hét dudng ham 14 T = 42 phiit 10 gidy bat ké chidu ddi cda
2

dudng ham.

B BAI TAP LUYEN TAP

2.13 Mbdt 16 xo c6 dd cing k. Hay ching minh :

a) Chia 1o xo 1am n phén béng nhau thi m6i 10 xo nho cb
dd cing tang n l4n so vdi 1o %o ban dau.

b) Ghép lién ti8p n 10 xo v6i nhau thi 16 xo ghép c6 dd cing

;) gidm n 14n so véi 16 xo ban d&u.
(“_:2,.// c) Gin vat nang vao b xo dé tao mdt con lac b xo. Hoi
' 63{ con lac 1d xo st dung 16 xo nhd & ciu a) va 1b %o ghép & cau

90 b) ¢6 chu ki dao dong thay d8i ra sao so véi con lac st dung
g/]bxubandﬁu ?(n€N)

(J/; % | DS : cm l4n; Tang Vn 1in
O/ VAVIAY.Y
5,
214 Motc$¥ x0 c6 d6 cing k = 50,0Nm™"' . Vat ning c6 khoi

lugng m = 1,00 kg,

a) Tinh chu ki dao déng clia con lac 16 xo ciu tao bdi vat
nang va o xo néi trén.

b) Dung hai Id %o gidng nhu 10 xo néi trén va tao mbdt 1o
x0 ghép theo hai cach :

— Néi lien ti€p d&€ c6 mdt b xo dai gfp doi.
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~ N&i hai diém cudi 48 c6 I xo ghép ciing chidu dai véi
mdi 1d xo ban déu.
Tim @0 cing cia mbi 1o xo ghép. Tinh chu ki cta con lac
Ib xo cdu tao bdi vat ning néi trén va mbi b xo ghép.
DS :a) T = 0,888s
b) 25,0Nm™%; 100,0Nm™ % T, = 1,265; T, = 0,628s

2.15  Hai b %o cling chifu dai ty nhien [, = 25,0cm va c@d@
cing k = 50,0Nm ™! . Vat c6 khéi lugng m = 250g Y2 c6 mé\i’%

4 ‘<A thudc khdong dang ké. ol
- O,
B& tri he co hoc nhu hinh bén. Cac Ib xo Q.
duge gii cho ludn luén thing ding. Qf;
a) Tinh @ bién dang cta mbi 1b xo khi /g
50,0cm vat can bing. ’
{ m b) T vi tri cAn bing, kéo vat theo

phudng thang ddng mdt doan va budbng
khong vAn t8c ddu. Hay ching td vat dao
dong diéu hoda chung quanh vj tri cin bing.

B Tinh chu ki dao dong.

(Lay = = 38,14;g = lﬁ,Dms-E}

DS : a) 2,5em;

b) T = 0,314s

2.16 Mot Id xo0 c6 40 cing k duge chia lam 3 phdn bing nhau.
Vat c6 khéi lugng m. Ngudi ta b8 tri mdt he co hoc nhu hinh
bén véi cac 16 xo c6 duge & trén. AB 1A mdt thanh rdn, nhe,
c6 chidu dai /.
a) Xac dinh vi tri C phai treo vat d& thanh AB ludn naim s
ngang khi cAn bang.
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“'b) Tinh @ cing cta hé 16 xo
ghép. Suy ra chu ki dao dong ctia
hé co hoc trén day. |

'l/c) Phai tang kh&i lugng vat
thém bao nhigu Ildn d€ hé co hoc
nay c6 cing chu ki dao d6ng nhu
con lac Id xo ciu tao bdi vat m va
10 x0 ban dau ?

s

Ps : a)

AC

CB

1
2

b) K = Ok:T = gx_y-‘_“
3V

c) 8

1an

2
%;—/ Thanh déng chéit cb lkhéi lugng m = 0,100 kg duge dat trén
Zém Ib xo bd tri thing ding c6 chidu dai ty nhign b&ng nhau.

ac do cing la k, = 36, ONm ™!

'Blé’é_%f‘n cta hai 1o xo gin vao mat phdng ngang.

a) C@ i€m tya O; va O, phai c6 vi tri nhu thé nao dé
thanh naim @ang khi cAn bang ?

ki dao dong.
GO k
D8 : a) —L = 2
G02 k':l.
I D b) T = 0,200s
"———L 2’3:("‘1 e

"I'l

va k2 = 64,0Nm !

b) Cho thanh dao déng theo.

—

=2

EF"JI

phuong thing ding. Tinh chu
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" Mbt he gom ba 1o xo gidng nhau hoan toan c6 cing dp céng

# k. Ba vat cing kich thudc cé khéi lugng m cb thé trudt khong
ma sat trén mat phing ngang dude ghn v6i ba 1d xo thanh mot
tam gidc déu. Kich thich hg
bang cach dui ba vat kkhéi vi
tri cAn bang sao cho hé ludn
c6 dang modt tam gidc déu va
dé tu do.

Chﬁﬁg t0 mdi vat dao
dong diéu hda. Suy ra bidu
thic coa chu ki dao dong.

DS :

2.19%  Mbt h¢ cd hoc ¢ céu tao nhu hinh vé. Khung ABCD gdm

cic thanh nhe c6 thé di dong nht cac khdp & bén dinh. Ld xo
c6 @ cing k. O vi tri can bing
khung c6 dang hinh thoi géc &
dinh A Ia 2a, .

Bép nhe vao hai dau B, D va
butng. Hay ching tb vat dao dong
didu hva quanh vi tri can bang.
v Suy ra biéu thic chu ki dao dong.

o




A

2.20* Hai vat c6 khoi lugng m; vd m, c6 thé trugt khong ma sat

trén mat phang ngang duge gin vao ciing mot Id xo 6 dd cing
k. Nén 1b xo bang hai day manh. D6t
day nén 16 xo.

;1 k ms a) Ching t6 mdi vat dao ddng
%mmmmﬁlﬁ& diéu hoa.
b) Lap biéu thic cha chu ki dao
dong.
DS : a) Efﬁ = -Kx
b)T, = T, = 21} — 172
k(ml + my)

b& " 2.21* Hai vat kh8i lugng m, va m, dat trén mat phing nﬁm ngang
’,'f;@ nhéin ndi véi nhau bdi 1o
A x0 ¢6 do cing k. Ld xo

QC/@ dugc git nén lai nht hai
{/\/iay nhd. D6t day git hai
&
<

a) @hl.i‘ng to cac vat dao dong véi chu Id

T %y m;m,
k(m; + my)

b) Hién tugng xay ra s& nhu th€ ndo va chu ki tang hay
giam néu trude khi dét day :
— Mot vat dudc git chat ?

— Mot vat dya sat vao tudng thing ding ?
(Thi gidi Li 1982 — 1989)

R T T T
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DS : a) Luc hdi phuc

b) Chu ki tang; heé dao ddng chung quanh G chuyén déng
thang déu.

2.22*  Vai khéi lugng m c6 thé trugt khéng ma sit trén mat phing
ndm ngang duge gin véi hai 1o

x0 ¢6 d cing ky,ky. Céc déu
kia ctia hai 1d xo dudc gi@('ghat.

G vi tri cAn bhng, céc 1f{%
Ithéng bién d@g, \%

a) Dy nhe vat ra khéi vi C%'
tri can bang theo phudng ciia truc b xo. Lap bidu thic chu & |
ki dao dong cta vat. 7

b) Sau mot thoi gian, cdc 1o xo khong con gin vao vat nia.
Mb ti chuyén ddng xay ra.

(Thi gidi Li 1983 — 1984)

DS : a) T = 27 I
ky + k,
w |
b)T’=ﬂ:(ﬁ+ﬁ) ;
Iy ky

4

2.23% Co6 hai hé cdu tao nhu trong hinh vé sau : ‘




Thanh OB nhe c6 thé quay quanh khép O. O vi tri can
bang, thanh nam ngang.

a) Xéc dinh d9 bién dang cta 1o xo ¢ vi tri cAn bang.

b) Kéo vat khoi vi tri cAn bang mdt doan nhd va bubng.
Ching t& vat dao dong difu hoa. Lap bi€u thide chu Id.

DS : a) (1 +;T—:)E£EE

IE
h}T=2::(1+E;) _.}f

2.24* , Mot hé cd hoc 6 cAu tao nhu

hinh vé. Ld xo ¢6 dd ciing k. Rong
7 roc c6 khdi lwgng khong dang ké.
OO Day treo khdng dan va khdng ma
e;/ sat.

|,

N, ) Xac dinh bd bién dang cia Ib

%cghi he cAn bling.
%n m, xufng theo phuong

thang mdt doan va budng,
Ching t6"8§ dao dong. Lap bidu
thic céa chiki.

m1+m2
I

b) T = 2n
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2.25

2.26

Mot con lac 1o xo chuyén dong trong cac didu kign ctia hinh
vé. Lb xo0 c6 d6 cing k. Vat ning dong chat hinh tru cé khoi
lugng m, tist dien S. Khi vat
cAn bang, mdt nita chidu cao
cia hinh tru chim trong nudc
c6 khoi lugng rieng D.

)] Dich vat khéi vi tri can bang

0 theo phuong t 'dﬁng mot
doan nhé hon nia cﬁgy cao va
budng nhe. \%

a) Bﬁqualuccﬁnv&mﬁ-'tj‘
chi xét lyc ddy Acsimét; chﬁ‘n&f/
to vat dao dong didu hoa.

/7
K

b) Lap biéu thic cda chu ki dao dong.

bS: b)T = 2:1:?——“1——-
SDg+£

Mot day cao su dan héi, khéi lugng khong dang k& duge
treo vio diém O. Chiéu dai tu nhién cda day Ia 10,0cm. Liec
dan hdi cda day cao su cfing tuan theo dinh luat Hic (Hooke).
Gén vao difm cudi cta day vat niang c6 khdi lugng 100g. Pd
dan cia day 1a 2 5cm.,

a) Kéo vat nang khéi vi tri can biing theo phuong thang
ding xudng dudi @& day c6 chidu dai 15,0cm va budng nhe.
Ching t6 vat dao dong didu hda. Tinh chu ki dao dong.

b) Lam lai thi nghiém trén nhung kéo vat huéng xudng
thing ding cho téi khi day c6 chifu dai 17,5cm va bubng.
Khéo sat chuyén dong cda vat.




Thuia nhan khi day cao su khéng cdn cang, né khong anh
hudng gi d6i véi vat. Ldy g = 10,0ms 2

DS : a) T = 0,314s

b) Dao dong tudn hoan. T" = 0,383s

2.27 Mot chat léng chda trong éng hinh chd U tigt dign déu O
trang thai cAn bang, muc
chélt 16ng trong hai nhanh
ngang nhau. Lam chénh
léch myc chat léng trong hai
nhanh chit it rdi dé€ tu do.
Bé qua tinh nhét cia chat
long va ma sat.

a) Hay ching to chat

) Iong trong &ng dao dong
%, diéu hoa. Tinh chu ki dao
"E?/\ .dong.
QOCO b) Giai lai bai toan trong trudng hgp ong cé mdt nhanh
§/ ghiéng goc « so v6i phuong thing diing,
)
72 ;
O Ds: a)T = 27y =
f}') 2g
b) T = 2n :
g(1 + cosa)
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=mE

toan 3 Cac phwong trinh céa com lic 16 xo

50

5

2¥

* dao dong ngang

Phuong trinh chuyén dong

— Phuong trinh li do -

X = Asin(wt + ¢)

— Phudng trinh van téc :

v = wAcos(wt + p)
— Phuong trinh gia téc :

a= -—o% = - szsin(wt + o)
Bitu thifc cic lue

~ Téng lyc :

— Lde dan héi -

¥ dao dong thidng ditng

—F -

F = -kx F = —{mg+k§3




3. Cac hé qua

— Cuc dai ctia van t8c va gia téc :

v =wA;amax=w2A

max

— Chiéu dai cyc dai va cue tidu cta 16 xo dao ddng thing
ding :

Lyin = (I, +Al) = A Loy = (I, + A + A

m

— Do 16n cuc dai va cye tidu cha lye dan hdi cta 1o xo dao
dong thang ding :

- 0 A= Al
7 ( )

)
(/O

min = | o kA (A < Al)

& BAI TAP THi DU
OC;, ' '

’,
%

Cho cac phuong trinh dao ddng sau :
C/C/ a) x; = 4cos2rt(cm)
\,h‘.i X, = - sint(cm)

c) @ - — Bcosbt(cm)

Véi mbi @) dong, hay xac dinh chu ki, bién dp, pha ban
dau cta dao dong.

LUQC GIAT

Bign d8i (nfu cAn) d& dua phuong trinh li d6 v& dang :

= Asin(wt + ¢)

So sanh @€ suy ra dai lugng cin tim.
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3.2

a) Ta co : X, = 4sin (2151: + %) (cm)
Suy ra : =4cm;1pl=£

2
b) Ta cb : sin(t + m)(cm)
Suy ra : = 6,28s|; ) Pg =
c) Ta c6 : xg = bsin (5t — ) (cm) o

2 < O
P
Suy ra : Tg = 2, 1,26s|; , Pg =
5

a) Xac dinh vi tri vat & thsi diém goc.

b) Vat chuyén déng tir O d&n C (I1&n thd nhit) hét 1,2s.
‘Tinh thti gian vAt chuyén dong tit O d&n trung diém I clia
OC (lan thd nhét).

Mot vat dao ddong diéu hva chung quanh vi tri cAn bang O '7
gitta hai diém B va C theo phm:lng trinh :

Taco:t=0=2x=0

J thoi diém gbc vat qua vi tri cAn bang.
b) Thoi gian vt di tir O dén I :
Goi t, ty la cac thoi diém vat tir O téi C, I 14n thd nhat

LUQJC GIAI
a) Vi tri & thoi diém goe :

: vi tri can bang.




}
4

v

-

= Bsin2nt (cm)

A = Asinwt, 2 sinwt, = 1 = wt, = oL
Tua cd : :
é == Asinwt2 = Eiml"tz = l S th = X
9 2 6
t t
| Viy : -2 = 2 hay  t, = - =[0,40s
- t, 3 3
3.3 Mot vat dao dong didu hoa theo phudng trinh :

a) Xac dinh bien do, chu ki, pha ban d4u cta dao ddng
b) Lap biéu thic cia van tc va gia tdc.

— Biéu thic cha gia tdc 1a :

2
a= —wi

=|- ZOJrzsinznt(cm.s_zj

¢) Tinh van t6c va gia tdc & thoi diém t = izs . Nhan xét
1
[ vé tinh chat chuyén dong lhic do.
2.
/%?
b7 LUJC GIAI
’f?f’/, a) Bién do, chu ki, pha ban dau :
g/%o sanh véi phudng trinh téng quét ta suy ra :
g/( A=5m; T=1s; ¢ =0
)
b) V@i:, gia toc :
v = x = wAcos2ut -
: = | 107cos2rt(cm.s ™) Mo
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¢) Tinh chét chuyén dong :

S 5 . | v = -5V3ems! = — 272ems}
Vit = —s taco:

12 a = —107%cms 2 = —1,00m.s 2

Ta céh: av > 0 : chuyén ddng nhanh dén.

A4 Cé cAc vAt chuyén dong theo cdc phuong trinh sau day :
l

a) x = 3cost + 1 (cnf) ¢l o
2 g T ¢ ("’/ f
b) x = 2sin (2:rt+ —) (cm) fo)
4 d\:);
c) x = 8sinzt + 6cosnt (cm) B ¢

Hay chiing td cdc chuyén dong la dao d@ng didu hoa. Xac

—

dinh bién dp dao déong. 1 el

a) Truong hop 1 :
Tacd:x — 1 = 3cost
Pat : x = 1 = u. Tasuy ra :

u = 3cost

hay : u = 3sin (t + g) (em)

Vat dao ddng diéu hoa :

— quanh vi tricin bing x = lem
— bigndd A = 3cm

b) Triwwong hop 2

Ta ¢b : x = 2sin’ (27rt + E)

e ¥ id
= 1 ms(‘iﬂt+2)
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déng diéu hoa : 3

L
Pat : x — 1 = u ta suy ra: :_“]

u = -—f:us(f-’lfrt+§)

ekl

hay : u = sindzt (cm)

Ta k&t luan duge la vat dao

¥

— quanh vi tri cAn bing x = lecm
— bigndd A = lem

¢) Truong hop 3 :

Ta b : x = 8sinmt + 6cosnt
- B[Sin.?rt i ﬁmsnt]
4
bat : tgcr=§—sma# cnsa=£;a23’?°
4 cosa o
8

[simrt.cusa + cos:'rt.simx]
Cosc

10sin(mwt + a) (cm)

Vat g/%dﬁng diéu hoa :

)= quanh vi tri can bing x = 0

l ibn dd A = 10cm.
7

3.5 Mot vat da%{mg diéu hoa v6i biéu thic li @6 x=>50sin2xt(mm).

Hay tinh : A7
_a) Gia tri cyc dai cua van téc va gia toe. Cac gia tri ﬂay

dat dugc khi vat c¢6 vi tri nao ?
b) Gia tri cia van téc va gia tdc Wng vdéi pha dao dﬁmg

17n
6




LUOC GIAT

a) Céc gia tri cuc dai :

Ta c6 : & 1007cos2nt(mm.s )

-
il
h
I

= 0,17cos2rt(m.s )
va T T ZUOJIESini?JIt(mm.s_E]

)
~0,27%sin27t(m.s %) <,

Il

9O
Suy 1a 638_5’.

] Viax = D,l:rn],s_l = 0,3141“11‘5_1

\ a .. = 0,211'.2111,5_2 ~ 1,9?1115_2
Ta cing ¢o :
Vinax dudc dat tdi khi cos2xt = 1 = sin2ntt = 0 = x
a_. dude dat t6i khisin2zt = -1 = x = —50mm
E G & e ” 17n
b) Van toéc va gia téc ung vdi pha — .
6
Vi 2nt = 1% = (21 +2%) taco:
6 6
v = 0,1::{:[155”-'- = —g'lmﬁ{'m.snl) = | - 11.27(111.5_1)
6 2
a = -— ﬂ_.Zsrrzs;inE = - 0,1312(111.5*2} = | - G,QT(m.s*E)
6
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|t - o o e e

Vat dao dong diéu hoa theo phuong trinh tdng quat :
x = Asin(wt + ¢)

b) Thi&t lap he thic lien lac gita van tdc va li do.

¢) Vé dang d8 thi biéu dién van tdc theo li db.

a) Tinh van tdc trung binh trong mét chu ki dao dr’,’a'ngi

LUQC GIAI
a) Van téc trung binh :

Ta tinh van toc trung binh trong mot chu ki dao déng T.

Ta ¢6 . s = 4A

Vay : v =

s _ 4A _ 4oA
T T 2=

9

hay : G:J:;.umx 2. ) a4 A s

\?Ob-} Hé thic lién lac gitia x va v : ?E- 2

sin(wt + ¢) =

X

= Asin(wt + ) %
& wAcos(wt + @) g 3
wA




c) Db thi biéu dién v theo x :

3.7

Heé thiic trén c6 dang phuong
trinh cua elip :

b
T[S
Il
ot

..I..

WM ]H

Ta c6 48 thi bidu dién v theo
x nhu hinh bén. <
<o

%

Vat c6 khoi lugng m = 0,265kg treo vao 1o xo c6 dd cing
k = IONm™'.

a) Con lic nay dao ddong véi bien d0 A = 10,0cm. Tinh gid
trji cuc dai cia luc hdi phuc va cia lyc dan héi (v @ 16n).

b) Tinh lyc hdi phuc va lyc dan hdi cta 1o xo khi vat &
cach vj tri cAn bang 5,0cm. Bién do dao dong van la 10,0cm.

¢) Con lac dao dong véi mot bien do khac. Luc dan hdi cia
1o x0 c6 @0 16n nhd nhat 1a 0,50N va la lyc kéo. Tinh bién dd
dao dong.

(Liy ¢ = 10,0m.s™2)

S
%‘t’/
“1

LUQC GIAI

a) Gid tri cue dai cua cac luc :

Ta cb : EF = —kx = - kAsin(wt + p)




Suy ra : (D)., = kA = 10.10,0.1072 = 1,0(N)

- - -
Ta ciing c6 : mg+ﬁ=ma

Suy ra : F = - (mg + kx)

Vay :  |Flpa = mg+ kA = 0,25.10,0 + 1,0 = 3,5(N)

b) Gia tri cac luc & vi tri vit cé li dp +5,0cm -

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

DF = —kx = 310501072 = 3 0,50(N)

'F = —(mg+ke) = —(0,25.10,0 + 10.5,0.1072)

=[— 3,0 (N) hUE‘-C = 2,0 (N)

¢) Bién db :

Vi F Ia lyc kéo nén Id xo lubn c6 bign dang dan. Ta suy ra :

R ’
.@) A’ < Al

Véfo | Flpin = mg = kA’

Do d‘o%« tinh dugc :
o mg’%}ﬁf ol

“%

_ 0,25.10,0 - 0,50 _ 0.20m)

10 v
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3.8 Vat dao dong diéu hoa véi tdn s6 f = 2,0Hz va bién dd
A=20cm. Lap phuong trinh chuyén dong trong médi trutng hgp

sau

a) Chon goc thdi gian hic vat qua vj tri can bing theo chidu
dudng.

b) Chon gbc thoi gian lic vat qua vi tri ¢6 li @ + 10cm

ngude chiéu dudng. %
c) Chon gdc thti gian ldc vat & vi tri bién. ‘%}9
e
2
; O’O
LUQJC GIAI 2
. T -1 _ 27 .
Ta cb : w = 2af = 4nrds " ; A = 20em p
1
Suy ra cac phuong trinh téng quat : ‘
x = 20sin(4xt + ¢)fcm)
v = 80mcos(4nt + p)(cm.s )
a) Truwong hop 1 :
: x =0 sinp = 0
— i =3 — -
Theo dé, t = 0 i coop: > 0=¢-‘~'p 0
Vay x = 20sindnt(cm)
b) Trutng hop 2 : s
: x = 10cm sing = 1 BT
Theo dg, t = 0 : => g > =22
v<_0 6
cosp < 0 '
Vay : x = 20sin (43':1: + -5—?3) (cm)
' 6




¢) Trudng hap 3 :

|

|

| Theo @&, t = 0 : x = *=20cm (v = 0)

| => sing = %1 B = 2T
i 2
| Vay : x = 20sin (4th + E) (cm)

2

3.9 Vat c¢6 khéi lugng m = 1,00kg treo vao lo xo cé dp cing
k = 400Nm™’.

Lap phudng trinh chuyén ddng cho mdi trudng hgp sau :

a) Pua vat tai vi tri c6 li @0 x = + 5,0cm va bubdng hic

t = 0.
b b) Truyén cho vat & vi tri cAn bang van téc
0(’.‘9/ vy = 1,0m.s ' ldc t = 0.
/Z/ c) Pua vat t6i vi tri ¢6 li @ — 4,0cm va truyén van tSc
Of_o . Vg = —D,Bm.s_l et = 0.
v
Wadsww .2
(Lay n° = 10 )
=
%
LUQOC GIAT ' :

Tav cb : - q}uk_ - .,’4—0'?- = 20,0(rad.s™Y)
1,00

m

Suy ra cdc phudng trinh :

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

2o e A = 5,0cm
Theo @8 t = 0 ; { =~ >0 Asmgp*ﬁ,ﬂ:} /1
v=20 cosp = 0 P = —
2
Vay x = 5,0sin (20t + E) (cm)
2
b) Truong hop 2 :
x=0 sing =0 p =0
Theo @& ¢t = 0 :
- {v = 1,0ms "’ Acosp = 5,0 A
Vay . x = 5,0sin20t (cm)
¢) Trudng hap 3 :
x = —4,0cm i =
Theo d& t = 0 : g | AN
v = - (0,8ms Acosp =
= B;.!P = 4 y 4
A" = 32
A = 4/2cm = 5,6cm

Vay : x = 5,6sin (20t + 2%) (cm)
4

40{‘ Con lic 16 xo dao déng thing ding. Thai gian vat di tix vi
" |tri thap nhat téi vi tri cao nhét cAch nhau 10,0cm 1a 1,50s.

Chon gBc thdi gian 1a lic vat c6 vi tri thdp nhat va chidu
duong huéng xuéng. Lap phuong trinh chuyén dong.

G2




. | biends:A = 100 _ 500, %\
- Ta c6 : 9
chuki :T = 21,50 = 3,00s ,
Suy ra : x = 5,0sin (—zézt + tp] (cm) 1-A 4 @
— Theodét =0:x = 50cm (v = 0) 10 [100cm C{
v
=b5,{]5in<p=5,0=>5inq?=1=>5a=£ ..Av’
2
Vay {x = 5,0sin (ﬁt + E] (em)
. 3 7.
7
<
%
Qg,ll Vat c6 khéi lugng m = 0,160kg dude treo vao ddu dudi cia
v

’EC) mot 10 xo0 e6 40 cing k = 250N.m™" . Dau trén cta 16 xo

\ *:“‘\ S M
\LUQCGLA'J q \QJ
-

P4 A .
@ vao mdt diém b dinh.

<‘éﬁan dau vat duge git sao cho Id xo khodng bién dang. Buéng

] dﬂovét dao dong diéu hva. Lap phuong trinh chuyén dong.
Chon ca@,}gu kign ddu tuy y. Ly g = 10,0m.s 2
(4

LUQC GIAI

— Ta cb : il ,./E - ,./,,2&_0 = 12,5rads ™}
m 0,160

L

Cac phuong trinh téng quét la :

] x = Asin(12,5t + )
12,5Acos(12,5t + )

Il

1 v
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J vi tri cAn bang cia vat, do bign dang cua 1o xo la :

mg _ 0,160.10,0 _ ¢ 0g4(m)hay6,4(cm)
k 25,0

— Chon chiéu duong hudng len. Chon
gdc thoi gian lic budng qua ciu.

>
P
li

Ta cb :
x = GXcm
t =0
Vzﬂ /_Q
8 _ &
uy ra :

[l

VX
6 iy
sl = j_'ﬂ_ O\
cosp = P 5 73

%

L

I

[ Asing = 6,40cm i

Vay:|x = 6,4sin(12,5t +E) (cm)
2

e/’fg Vat ¢6 khéi lugng m treo vao 1o xo ¢6 @0 cing k. Pau trén
V' Acha b xo gan vao mdt diem cb dinh. Con lac 1o xo nay dao
‘| dong didu hoa véi chu ki T. Trong qué trinh dao dong, chiéu
dai 1o xo bién thién ti {; dén I, .

a) Lap phuong trinh chuyén dong cua vat. Cac diéu kién
dau duge chon tuy ¥.

b) Pinh van téc va gia toc cua vat khi qua vi tri can bang

va khi cach vi tri nay doan d.
¢) Pinh chiéu dai tu nhién cta lb %0

(Cac bidu thic c6 thé tinh theo T hoac m, k)
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LUOC GIAT

Ta cb :
tAn s0 géc @ w = X
T
Iy — 1
bien dd : A = 22 x

@) Phuong trinh chuyén dong :

Céac phuong trinh li do va van toc

c6 dang :
| g —1
X = -E——isin(—z-j—tut+qﬂ)
! 2 T
I, — 1
;} | T T ’
C%'/ Chon goc thi gian la hic vat qua vi tri cAn bang theo chiéu dudng:
/s
7o ~ e
/,;}:0: x = 0 s 1sum,cr—[]' _—
C/ v > 0 1 cosyp > 0
639 |
l,—1
V&ﬂ(;_} x = 2 = .gint t
7 1 2 T
R
b) Van tac%)gm tdc :
— Ta 6 : = u::.iz(.fif'1 -—x2)

Do d6 ta suy ra :
() vi tri can bang :

\"Gz

hay :

x=0=¥*|v“[=—"mA

N n(ly = 1y)
T




-

. U vi tri cach vi tri cAn b&ng doan d :

x=2d = |v|] = oVAZ-4°
i@#(zz_ﬁ)?"dz
T 2

" . 2
— Tacingcb:a = —wxX

hay : v

il

Do d6 suy ra :
.Gvitricﬁnﬂﬁng: x=0 = a;, =0

. O vi tri cach vi tri cAn bang doan d :

x=+d > a=7F wid

2
<. ﬂ.d]
TE

I

hay : a

V' ¢) Chiéu dai tit nhién :
Chidu dai cta 1o xo & vi tri cAn bang la :
1 + L L
2 ' :

1

';:cb
Do dan cta 1o xo & vi tri cAn bang duge xédc dinh bdi :

Al = g

k )

Suy ra chidu dai ty nhién :

L+l mg
2 k

ly = lg — Al =
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B

s

25
3.13 Vat c6 khoi lugng m = 160g duge gﬁn vao 1d xo ¢ dd cing
k = 64,0N.m™ " dat thing ding.

a) Tit vi tri cAn bang, &n vAt xudng theo phudng thﬁng
ding doan 2,5cm va budng. Lap phuong trinh chuyén dong.
Tinh lye tdc dung 16n nhét va nhd nhét cda 1o xo 1én mat 5.

b) Pat them lén vat gia trong Am = 90,0g.

| Gia trong ti€p xtc véi vat theo mat phéng ngang.
.t:,/ Ching td rang bién d dao dong khong thé vugt
quid mdt gid trj giéi han néu mudn gia trong
khong roi vat trong qua trinh dao ddng.

(Lay g = 10,0m.s™2 )

C/O +
) LUOC GIAI
e%’/ a) Phuong trinh chuyén déng — luc nén :
©
:@acé: “w = "\4"15’ = \}——-—6‘%‘0 = 20,0(rads ")
: m 0,160

&
Cac pkﬁgag trinh li @6 vA vAn t6c cbd dang :

Q, = Asin(20t + ¢)
& v = 20,0Acos(20t + )

AT : = 2,60cm
Chon t = 0 lic budbng. Tacé : t = 0 : .
’ . A = 26cm !
5 Asing = 2,5 g -
cosp = 0 - ==
Vay : x = 2,50sin (20t + —) (cm)
(206 +3)




— Do bién dang ctia id xo & vi tri cAn bang la :

AL = ME - 0160100 _ o5
k 64,0

Luc tac dung lén mat d6 la luc dan hdi ing vdi cic chidu dai cyc

tidu va cue dai cta 16 xo. Ta cb :

l

max

Em.in 2

Aly = (Al + A) = 5,0cm. Lyc nén c6 d 16n :

F, = k Al; = 64,050.107% = |‘E,2(Nj;5—

: Al, = (Al—A) = 0.8uyra : (:‘/_Q
%

F, = kAl, =[0

b) Bien dod gidi han :

hoa cung vdi vat. Ta co :

Suy ra :

Xét gia trong trong tinh trang khong roi vat..Né dao dong di
—p — H
Am.g + N = Am.a’
+
N-Amg = Am.a’ T -
A m.g

68

hay :

N = Am(a’ + g)

Dé gia trong khong rii vat phai cé didu kién :

Suy ra :

N>0=@+g >0=>a > —g

k

- 0’z > —g  hay ~-
. m + Am

Diéu kién nay duge thoa néu :

hay :

Ta cb :

k I I

P

m + Am m + Am

+ A
Ac;m_];_mg = Agh

Agh =|3,9cm

x > —g




Chii ¥ : Co thé li ludn céch khac nhu sau ;

Am sé 10i vit néu lal > g .Diéu kién ndy dugc thoa néu cé :

= k LA > g 3 ﬁpfﬂ_é.[&lg=ﬁgh

Bmax = —
m <+ Am k

Do dé khindo A < Agy, thi gia trong khong rdi vét.

A
@} Mot qua cau khéi lugng m duge mic vao hai dau cta hai 1o
“"|x0 Lj,L, chua bi bién dang va c6 do cing lan lugt 1a ky, k, .

Vat c6 thé trugt khong ma sat doc theo thanh kim loai manh

nam ngang.
Ddu A cua Ib xo L, duge git chat. Gid yén qui ciu va kéo

dan ddu B cua lb xo Ly d&n B, lrﬁi gi chat dau nay ¢ B, .
Sau d6 budng qua cau ty do. Cho BB, = /.

a) Lap phuong trinh dao ddng cta qua céu.
b) Tim van téc cyuc dai cia qua ciu.

a) g trinh dao dong — Chu ki ﬂ - ‘D'['h - fﬁrfr:;L
Pat A%E; lain hugt la do

bién dang cﬁﬁ?ﬁc 16 xo khi vat &

vi tri cAn bang : /
Cac-luc dan hbi la :
} Eﬂl - 1‘1‘1‘?1
| Fog = = kly
Ta e6 : ’ e
Fpp + Fpp =~ 8l + k5 Al) = O P+ N = 0)
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Xét vat ¢ vi tri bt ld ¢6 dd dich chuyén X so véi vi tri cAn bang.
Céc luc dan héi la : =

F, = - k(A + %)
Fy, = — ky(Aly + %)
Téng lye tic dung la : :
YF=F+F,wP+N =10)
- : %
= = (kyAL+ iy Aly) — (k + ko)X <o
e ——— (5)
o X
5%
> O
> OF = = (I +ky)x ¢

[

Ap dung dinh luat II Niuton ta ¢6 :

ma = — (k, + kp)X E
2
k, + k,
= n = - 1 2}{
m
k, +
hay : X’ = - ox (wz-: : kg)

m

Vay vat dao ding diéu hoa quanh vi tri cAn bang véi tin s0 goc
k, + 1
oo iR
m
Suy ra céc phuong trinh :
| x = Asin(wt + @)

I

v wAcos(wt + @)

Chon t = 0 lic bubng vat va chidu dudng la chidu tit vi tri chn
bing d&n vi tri budng. Khoang cich gita hai vj tri nay la Al,. Ta cé:
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[ AL+ AL, = 1

| 1AL AL,
I
| kI
i K
| =5 Al = 2 .}
k; +ky
| | = Al [ Asing = Al
= Vay : t = { 1 $Jﬁsm@ 1
} v=20 cosp = 0
J
[ ]
1 p=Z,A=0Al = o
2 k, + k,
73 Ta c¢6 phuong trinh dao dong :
£ ¢ k k
l +-
/OO o 2 il Em( 1 kﬂ_t+£)
kyt+k m
7) . Btk
CQ/ _

//CQ) Vian tée cue dai
T%phumlg trinh van téc tdng quat ta suy ra :

Y e = oA L ( L
‘(% e 2
Y LR
Q’%} | m k1+k2 ;,L 711
| - - kol A g\'jt C
1 h?]" : Vmax = \fm(kl-l'-kz)_ 4 %//

: % Hmlnxndﬁcﬁngkl,kzmﬁlcmmm&tdﬁugénvhombt

: ‘(umng théng ddng con ddu kia gin vao mot vat khoi lugng
m chi c6 th€ chuyén dong doc theo mdt thanh edng Dx nhm
ngang xuyén qua vat. BoO qua moi ma sjt.

IEpE—— T P
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Tai thoi didm ban
dau, 16 xo k; bi kéo

dan thém doan /; con
16 x0 ky; bi nén doan

I, . Tha vat ty do.

a) Lap phuong trinh dao ddng cta vat. Suy ra chu ki.

©
LUQC GIAI di;ﬁ
a) Phuong trinh dao dong — Chu ki c%.
Yo . .. &t Dat Al 1a db bien dg:mgc;) ¢
b N thém cta hai Ib xo (k& ti J’?/
2 B e vi tri & thoi diém ban ddu) /I
%—fnﬂrﬁ 10 g g
D Z— o cho t6i vi tri cAn bing. §*
g'wvwawwm VAN E— . , 5
7 N F, Khi vat cAn bang, céc lye
P £, dan hdi 1a :
i Loz YT T
—= -
For = — k@ + Al
— —> -
Foo = = ky(ly + Al)

Do d6, ta co :
f’*+ﬁ+fi"m+fﬂ2 =0
Viluon c6 P+ N = {Ttasu}- ra :
For +Fop = = (0 + kop) — (& +kp) Al = O
Xét vat & vi tri bt ki c6 do dich chuyén x k& it vi tri cAn bing.
Céac lyc dan héi la :
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- - =
Fo = — k(@) + AL+ %)

Téng lyc tac dung len vat 1a :
2F=P+N+F +F, = F +F,
e

—
0

T o

0
= ZF} = =i kz}}?
Ap dung dinh luat I Niuton ta c6 :
ma = - (k; + kz};
C,O N 5 o -—ki+kﬂ.x
’%3 m
7,
% k, + k
: I
./ ha}' x” = —w’ (mz = 3 2)
m

%( dao dong quanh vj tri cAn bing véi tin s8 gée :

o = -‘_(kl + k,
O/?Q : m

Ta ¢b céc phuong trinh cta li do va van téc :

x = Asin(wt +-gp)
v = wAcos(wt + ¢)

Chon t = 0 lic budng vat va chiéu duong 1a chiu tir vi tri can

béng dén vi tri ban d4u, ta c6 :

/

= (Il + lply) = (I + kaa{" — (& + kp)x

3



gy | 2 Asinp = Al
vV = 0 cosp = .ﬁ.
Vay : ¢ - A=Al = |Jey2y + kol e _Iklzl — kylg|
2 k1+k2 : k]"'kg
“ Do d6, phuong trinh dao dong Ia : . . - 3
k; + ky H m 2 /_%J
Ta e6 chu ki : \% 'i
| - e
T = %': o} — M . 9!

1{1 + kﬂ

b) Vén toc cue dai

Tit phuong trinh t8ng quéit cha vAn tdc ta suy ra :

38 of 156

Vmax = @A | | ’

- V ky + |k151;k252[' 5

m - (k + k) |

|

hay : v = gy = Kl ;
mex = Vil + kp) |

@ BAI TAP LUYEN TAP

8.16 Mot vat dao dong dibu hda theo phuong trinh
x = Asin (%t + g) . Hay dinh céc thoi diém : | .

a) Vat qua vi tri cAn bing
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b) Vat qua vj tri c6 i dd 1—;— theo chidu duong

c) Vat c6 d6 16n van t8c bang l‘-"ﬁlu

2
d) Vat o6 [v] = |al |
ps: at=(k-3Tk=1 b= -l)T;ka1
9l 9 - 6
' arctg — '
ot= (k-1 D=1 9t = & |1 -
6 2 1, |2
JE+'(]I"-_) ;
; S

%y, 817 - 2o o T e

<& Ung véi pha dao ddong 8z . d{';v clia mdt vat dao dong didu
- 5

/;, hoa 12 9,50ecm. Tinh bién dd dao d&ng va li ‘d6 dWng véi pha

639 |
(L} ps : 10,0cm ; — 8,67cm

'O-é;h mdt vht-dao déng didu hda vng véi pha Z I
. . 3

1 Tén s§ dao dong la 2,0Hz. Héy tinh bien do.
DS : 32cm -

\/3'19 Ung véi pha dao dong LI gia t8c cia mot vat dao dong didu
: 6

. hoa cb gia tri 30ms 2 . TAn sB dao dong la 5,0Hz. Hay tinh :
a) Bién do dao dong |
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b) Li d6 va van tc dng vi pha néi trén.

DS : a) 6,0cm b) 3,0cm va l,ﬁms_l

3.20  Cho cac phudng trinh dao dong didu hoa sau day :

a) x = 4coslOxt(cm)

b) x = - Bsin2zt(cm)
c)x = —4V2cos(10t - = (cm)
- z
V6i méi phuong trinh, hay xac dinh cac didu I{ién{%:)dﬁu
va suy ra mot cdch kich thich dao dong. $x
DS : a) X, = 4cm ; vy = 0 C%'
Q.

b)xg = 0; vy = — 10rcm.s ! Qj
c)xp = —4em ; vy = —40cms”

39 of 156

" A7
& Vat c6 khdi lugng m = 2,00kg treo vio mdt 16 xo cd @p
72" cinglak = 50,0Nem™ ' . Kéo vat khéi vi tri cn bang 0,03m
theo phuong thang ding va truyén van téc 2,00ms™ ' ciung
phuong. |
a) Tinh bién d0 dao dong.
.b,b} Tinh gia tri cuc dai van t8c cta vat, Iyc hdi phuc va luc
dan héi cta 1o xo hic dé.
c) Lap phuong trinh chuyén ddng. Chon gfc thoi gian lic
vat cé li a0 + 0,05m.

(].\ DS : a) bem
s o o ‘)( !’ -1 A
10 ‘M /. r:l_\ﬁ b) 2,50ms™ " ; 0; 20,0N
A0 ™ ‘\_ L c) x = Bsin (501; + %) (cm)
v oWl
L ﬁ}'ﬁ{ |00 Awr =




| 3.22' TlLap phuong trinh chuyén déng cia vat dao dong didu hoa
i "fmng mbi trudng hdp sau day :

a) Qui dao c6 dd dai 12,0cm. Liic t = 0 vat qua vi tri cén
bang véi van téc 37,2cm.s ' . (Ldy z = 3,1)

R T R g ————

b) Bién dp 1a 10cm, tdn s8 l1a 0,5Hz. Gia t8c ctia chuyén
| dong & thoi didm t = 1s 1a 1,00ms™ 2 . (Lay o2 = 10)

DS : a) x = 6,0sinZrt(cm)

TN .

b) x = 10sin(xt -+ g) (cm)

3.23 Con lac Id xo0 c6 cdu tao nhu hinh vé.
Cho biét :

k = 100Nm™';m; = m, = 1,00kg;
| A
g = 10,0ms 2 1;.
9"// Y N
c%/ Khi he can bang :
{@& Tinh 46 dan cia 1b xo. m Y

>

7

IL.-

h@é’- day ndi hai vat m,; va m, . Lap
l phuong tﬁnh chuyén ddng ctia mbi vat. {f o -~ Sl

, DS : a) Al = 20,0cm

b) x, = 10,0sin (lﬂt + E) (cm) P Xy = 5,0t2(n1]
Y
‘-_ : 0 f?ﬁk@ "[J

o
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3.24* Mbdt 1d xo c6 chifu dai ty nhién /, = 20,0cm. Mot ddu cua
= xo gén vao diém O c& dinh. Treo vao 1b xo vat 6 khdi lugng
= 100g. Khi vAt cAn bing 10 xo dai 24,0cm.
Kéo vat xubng thing ddng cho téi khi 1o xo c6 chiéu dai
30,0cm rdi tha ra.

a) Lap phuong trinh dao ddng cta vﬁt Tinh van tde va gia
. tBc cda vat khi qua vi tri cin bing va khi cdch vi bﬁ'\)nh}'
2,0cm.
" b) Treo them vao I xo gia trong Am = 60g truéc khi keﬁp
gl&ng nhu trén. Lap phudng trinh chuyén ddng cia he hai vat Acp
va tinh van tSe, gia téc cta ching khi 1o xo c6 chiu dai dOC

%\

28,4cm. | :
(Lay 7 = 10;g = 1{],01115#2}

DS : a) x = 6,0sin (fmt + J—I—) (cm)
2
j\ . Iy = | . -1 " " 2
N 94,2cm.s  ; £888cm.s " ;0; +500ms
N’ b) x = 3,6sin (12,57 + =) (cm)
7 ( )

37,4cm.s S 13m.s ™2

3.25% Vat c6 khi lugng m = 250g treo vao mdt 16 xo ¢6 49 cing
k = 250Nm™ . Tit vi tri cAn bing truyén cho vat vAn t8c
Vg = 40cm.s” ! theo phuong thang dung.
a) Lap phuong trinh chuyén djng. Tinh dp lén cyc dai va
cuc tidu cia lyc dan héi trong qua trinh dao dong.

b) Vat gbm hai khoi cing khdi lugng chéng 18n nhau theo
miat phing ngang. N&u muén hai kh6i luén gn vao nhau trong
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qué trinh dao ddng thi vAn tdc v, phai théa diéu kién gi ?

(Ldy g = 10,0ms™?)

DS : a) x = 4,0sin10t(cm) ; 1,50N ; 3,50N
b) v < 1,00ms™ !

3,26*  Hai Ib x0 c6 cac dd cing k, va k, dude ndi v6i nhau thanh

(L mdt 1o xo dai. Mot dau cia 16 xo ghép nay gin vao mdt bic
tudng thing ding, dfu kia gin vao mdt vat khdi lugng m cb

thé trugt khdéng ma sat trén mat phing nadm ngang. Ban diu

vat dugc gid & vi tri sao cho 16 xo k, bi dan doan /; trong khi

1d x0 ky bi nén doan [, . Budbng he ty do. Ching t6 vat dao

7. dong didu hoa. Lap bidu thiic ciia chu ki va bitn d5 dao dong.

OO DS : T =-2x L : A = I Kolp = kol
O&} | hl + k, k, + Ik,

‘/.{27 Mot hé co hoe ¢6 ciu tao nhu hinh
vg/ 6i lugng cha rong roc, 1o xo va
khong déng ké. Chuyén dong
khéng ﬂra?sét. Ban d3u cac vat dudc
gitt A8 1o %p%6 chibu dai ty nhién .
Buéng he by

Ching _tE) vat treo vao 1d xo s& dao
dong diéu hoa. Lap biéu thic cia bign
dd dao domg. Cho bigt : my > m, ; Io

xo c6 dd cing k.

DS : A = g =) . mMyMeg . | [‘1 ]
(my + m.l}2 : =
wt c,o (" -= ) 79

L e (A% -27)




Bai toan 4

Ning lwgng dao dong

3t

ciia con lic 10 xo

Céc bai toan lien quan dén nang lugng dao dong cua con
lac 1o %0 c6 thé gidi bang cich 4p dung nhing két qua sau
day.

1. Ning lwgng dao dong — Su chuyén héa ndng Iudng
~ Biéu thic : G(‘-”

‘9
®
E = E;+B, = ékﬁz - émwzﬁz &
0

— Su chuyén hoa :

LY

AE = 0 ¢ AE; = - AR,

— Ung dung : Ching minh dao dong di€u hoa bing phudng
trinh béao toan cd nang.

Fo.s = 0= E = const
& _ 0#n1v.dl+h.d—x- = 0
dt dt dt
hay : x” = ——}-Inx = —w’
m

2. Va cham vdi viat dao dong

— Va cham khong dan hdi (va cham mém) : |
&(mt_r}) = 0 (bao toan dong lugng)
— Va cham dan hoi :

Amv) = 0;AE; = 0 (béo toan dong lugng va dong nang)

Q7

o




4.1

BAI TAP THi DU

==

Vat c6 khoi lugng m 1,0kg gin vao 1o xo c6 dd cing

100N1‘1’1__1 . Hé dao dong véi bign dd A = 10,0cm.

e
a) Tinh nang lugng dao dong.

b) Tinh vAn toc 16n nhét cta vat. Van tfc nay dat téi & vi
tri nao cua vat ?

c) Pinh vi tri cua vat tai do6 ddong nang va thé nang cua

vat biang nhau.

LUQC GIAI
a) Nang lugng dao dong :

S B - -
’ Ta c6 : E = kA —fo5.G0° % = £ 1w (04)
) ol
25 ,
/s b) Van téc :
,{?@
/Z/ Van t6c 16n nhat cia vat duge tinh nhu sau :
<
) ax = R = %vaznax = , _EE = D}lm,s_l /l(wl":.')
n
\/f“;? =
Khi v@ﬁc 16n nhat, thé nang nhoé nhat. Ta cb :
}%9: 0 @ _—-@: vi tri can bang
c) Vi tri vat tai do By = By
Taco: 2B, = E > o = _;-mz
. 40,2
Suy ra : X = + B = +50V2 = iT,D(ém) i
V2 |
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4.2

Vat c¢6 khéi lugng m = 1,00kg gdn vao 1o xo c6 dd cing
k = 25,0N.cm ' . Tinh bién dd dao dong ctia hé trong mbi
trudng hgp sau : ' | :
a) Truyén cho vat vin tbc v, = 2,00111.5_1 theo phudng
ctia true 16 xo tir vi tri cAn bang.
b) Dua vat tdi vi tri cdch vi tri cdn hﬁng%}n
Xy = 0,03m va truyén vén téc v, nhu trén. %
LUOC GIAI
Ta cb : E = li? + imv? = ikﬁz
2 2 2
@ Trwong hop 1 :
Theo trén ta cé ; lmvg = lk_Af -
2 2 '
Suy ra: A = vﬂ?E = 2,00 _1,00 _ 0,04(m) = |4(cm)
k a 25,0.10

b) Truong hgp 2 :
Tuong ty trén ta cing cb :

S . 1, A2
—mvy + —kxg = =
o0t 50 T
Suy ra : A, = x§+]_“:v§ = gs.lo‘ﬂ_ﬂ[’_g(z,ooﬁ
25,0.10

= V25.107% = 0,05(m) = |5(cm)




4.3 Vat ¢6 khéi lugng m = 2,00kg gin vio 1d xo dao ddong diéu

hoa véi chu ki T = 2% va bién 40 A = 10,0cm.

3
a) Tinh nang luqﬁg dao dong.

b) Chon g8c thdi gian 1a lic vAt & vi tri bign. Lap biéu thic
cia ddng nang va th& ning cia he.

LUOC GIAI
a) Nang lugng dao dong :
A 1 2,2_1_4n°,2 _ 1 4o 2 104
Ta cbd : E = —mw°A® = —m—A" = =200—.9.10,0°.10
L 2 2 2 2 4772
Z
%, E =009(J)
O
/} b) B;éu thitc cia dong nang, thé ning :
7 .
ﬁi&u cdc ditu kign dau ta dinh duge : ¢ = *=—
2
%,
9( By = 0,09cos” (3t = T) (3)
Suy ra : L-B? 1 2
O, | Ex = 0,09sin ( *‘)(J)
)
N
&

4.4 Ld xo ¢6 chidu dai ty nhién 20,0cm. Dau trén cia 1o xo dude
gitt ¢§ dinh. Treo vao d4u dudi cita 1o xo vat co khéi lugng
m’ = 100g. Khi vat cAn bang 10 xo cb chidu dai 22,5cm.

a) T vj tri cAn bang, kéo vat thing ding huéng xubng cho
téi khi 16 xo dai 26,6cm va budng khéng van téc ddu. Tinh
nang lugng dao dong cta he va ddng ning cta hg hic vat &
cach vj tri cAn bang 2,0cm.
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b) Thue hién lai cong viec trén nhung treo thém vao 1o xo
mdt gia trong Am = 20g trudc khi kéo cho 1b xo c6 dd dai
26,5cm va budng. Tinh ning lugng dao djng cua hé va dong
nang ldc 10 xo ¢6 chiéu dai 25,0m.

(Ldy g = 10,0m.s™?).

LUQC GIAT
a) Nang luong dao dong va dong ning trong truong hgpqz:/

? ot
He s6 dan héi cia Ib xo Ia : C%-
{, &
Al 951072
AL
1_ B oo 1y Do dich chuyén ban ddu cia vat ké

——{oc_ tit vi tri cAn bang :
Xg = lg — 1, = 26,6 — 22,0 = 4,0(cm)

Suy ra nang lugng dao ddng cua hé:

E = %kxg_ = 1400402107 = 32.10°%@) =|32(mJ)
9 .

— Ta ching t6 dugc bién dp ctia dao dong 1a : A = 4,0cm

Vi tri cach vi tri cAn bang 2,0cm c6 li d x = + 2,0cm.

Ta cb : v = mz(Az — 32}

Do d6 : E, = imv® = -;—mmz(Az —x?) = %k(AZ ~ x%)

2

I

1 40.(4,0% - 2,0%.107* = 24.107% =|24(mJ)
2
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<
|  Vat c6 khéi luong m rdi ty do
il

b) Néng luwong dao dong va dong ning trong truong hdp 2 :

— Do dan cta I xo & vj tri cAn bang c6 thém gia trong :
e

¥ (111 + ﬁI}}g = ﬂ,1201010 = S,U(Cm)

k-’ 40,0

A

Suy ra dd dich chuydn cla vat ké tit vi tri cAn bang lic budng :

*Jr-;:"gl = lo—0Uy = 265 — (20,0 +3,0) = 3,6(cm)

— Ta suy ra tuong ty nhu trén :

* Nang lugng dao ddong :

1, .2 1 2 1 n—4
E = =kx’* = =.40,03,6°.10 = |24,6(mJ)( = 26md)
ey = 24,5(mJ)

* Pdng nang cia vat & vi tri cach vi tri cAn bang 2cm :

B, = é—(m + Am)v'2 = —;-k(ﬁ’z —x%) = 16,5(mJj( ~ 17mJ)

?,tir dd cao h 12n modt dia cAn gin - *--*-~~% 2
\ho, mdt 1o xo thing ding c6 do h
citngk. Khi cham vao dia, vat gin | |

chat @di‘a (va cham mém). Bo _ % y

qua ]:haﬁ:%tgng dia can.

a) Chiing t& chuyén dong cua
vt sau va cham la dao dong diéu hda. Suy ra chu ki dao dong.
b) Lap biéu thic cia bien do.

LUOC GIAI
a) Tinh chit cta chuyén dong. Chu ki :




ra :
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— Van téc ctia vat khi va cham va gin vao dia :
Vo = V2gh

— Db bi&n dang cia 16 xo khi vat dat trén dia cAn bang :

Al = I8
k

1.2, 1,.2
E. = =mv; + =kAl
L™ gm0 g

Heé kin Icﬁénng ma sét nén cd nang bao toan. Ta suy ra :

Eﬂ+Et - Eﬂ = const

hay : -I—mv2 + lls:;w.2 = const

2 -2
Lay dao ham hai v& theo thoi gian ta c6 :

mvv + lox’ = 0
Taeﬁ: |xl=v3!
v = X
V 3 L 3] i » . _k __E
ay cvimx” +kx] = 0 & x" = —Xx = —w'x
m

Hé dao dong diéu hda. Ta suy ra bidu thic chu ki :

T=—21E~H2JIVE
w k

b) Bién do dao dong :
Bao toan cd ning dao ddng cho :

e —— e s S

q
B e T I ——



E=1A=E —mg]:1+.(m—gL

2 2k
Ta suy ra : A =n—15v1+3¥‘_h_
k ¥ mg

/ 4 / Ha c6 ciu tao nhu hinh vé. Cho bigt my

rong roc. e

xo khi hé caAn bang.

a) Tinh dp dan cta lo | )a-

= m, = 200g;

k = 50Nm ';g = 10,0ms 2. Bb qua ma sat va khoi lugng

R N | 2 wp
b) Tt vi tri cAn bang, Ll F
;;/ kéo m, xuéng 10,0cm AN f‘f
/4/0 theo phudng thang ding ‘é
/.?,:9 va budng. Gia st m, vén
7| con & trén mat phing nam ngang, hay ching t6 h¢ dao dong
idu hoa. Tinh chu ki dao ddng va van téc cia vat khi 10 xo
c@iﬁu dai tu nhién.
3
)
G2 LUQC GIAI
a) Db dan &%}g xo khi he ctm bing: _
. G,
Ta cb :
Ty, =C; = mg = kAl Bl
Sl.;y ra -
m,8

Al = ™€ _ 0,200.10,0
k 50

= | 4,0(cm)




b) Tinh chét ciia chuyén dong — Chu ki — Van toc :
— Co nang cung cép cho hé :

1,.2
E, = —kx
0 2 0

He kin, khéong ma siat nén cd nang bao toan.
E = Ed+E1; = EO = const

hay : —(my; + my)v” + Skx? = C.nnsf.{:/

Lay dao ham hai v& theo t ta dudc :

2 gy k . 8

1111+m2

Vay vat dao dong diéu hoa.
— Ta co chu ki :

T = 2% o yw = 27y 2490 _[o56(s)
« k 50

— Khi 16 xo0 c6é chidu dai tu nhidn, vat c¢6 li @ la : * Al
Ta c6 van tdc : v = *oVAZ - x*

A duge xac dinh bdi :

1, 2 ; -
E, = lkx? = kA
07 970 4

A = x, = 10,0cm

Vay :

v==x-90 (0,100% - 0,040% =[* 1,05(ms (= I,lms7}
0,400 ‘ 5




4.7 Mbt tim vAn nim ngang trén d6 c6 dat mot vat tidp xidc
phing. T&m van dao dong diéu hda theo phuong ngang vdi bién
d A = 10,0cm. Khi chu ki dao dong T < 1,00s thi vat trugt
trén t&m van. Tinh he s8 ma sit trugt gifa vat va tdm van.

Léy 72 = 10 va g = 10,0ms 7).

LUOC GIAI ;
— P6i voi he quy chiu gan véi ﬁdﬁ
. A
tim van, vat chiu tdc dung cla =
S pra F -
cac luc : L zﬂ%- e a
[ : e
- —
Ta ludn c6 : mg + N = 0.
) — Khi vat can bang (tudng doi) trén tdm vén ta c0 :
70 -
o, o+ By = 0
i
¢ éﬁ — - -
/\;/hay - ¥ ma = 0
063 2
Wy ra: F.. = ma = —mo%x = -0
\(ugra. ms = M2 = —mMw'x = 2 p'
7

Vi vat %g trugt doi véi tAm van, fl‘hmsl& lyc ma sat nghi, ta cé:

(9 |ﬁm5| < uN = umg

2
Do d : 72 > 2. x|
M..h“‘x lu'g
\\-.
Mubdn didu kién nay ludn dugc nghiém ding, phai cb :
45:2 4”2
e s . [x].oy & ==
HE KHg




4.8

hay : ' b

To

v
S

=
|

Tit k&t qua nay ta suy ra didu kign @8 vat trugt Ia : T < T,

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

2 .
4 = YA _ 4101001077 _ o0

gTe 10,0.1,00%

He dao ddng difu hoa
trén mat phing ngang
va cd ciu tao nhu hinh
vé. Vat M trugt khong
ma sat trén mat phing
v6i chu i T = 0,80s.
Vat m dat trén vat M theo mat tiép xic phing. He s6 ma sit

gitta hai vat Ia u = 0,25. Léy g = 10,0ms 2 va 7° = 10.

Tim bién dd dao ddéng lén nhit cia M d&€ vat m khong
trugt.

LUOC GIAI

Li luAn tuong ty bai trén ta suy ra diéu kién :

2
hay : |x] EHgT

Piéu kidn nay ludn duge théa ndu cb :

90




2
le =A£EBT—

max 4:[2
ugT? _ 0,25.10,0.0,80”

Do d6 : Apg, = LB = 020100080 -4 0(em)
= 4.10

= BAI TAP LUVEN TAP

S
-

4.9 Mpt 1o xo c6 chiéu dai tf nhign [, = 20,0cm. Diu trén cda
I xo ghn vao mdt dim o8 dinh. Treo vao ddu dudi cla 1b xo
mdt vat c6 khdi lugng m = 400g. Khi cAn béng, 10 xo c6 chiéu
dai [ = 25,0cm.

a) Tu vi tri cAn bing, truyédn cho vAt vAn téc
vy = 0, 70m.s ‘theo phudng thing ding. Chiing to vat sé dao

O-’%; dong didu hoa. Tinh chiu dai 16n nh&t va nhd nhit cia 1d xo
7

; /;, trong qua trinh dao dong.

+, b) Ldy hai 1o xo gifng 16 xo trén va ndi v6i nhau thanh mot

dai gip d6i. Treo vat m vao d8 c6 mdt con lic 1o xo méi.
Cugf.ﬁp cho hé nay cing mdt cd nang nhu trudng hgp trén.
Tinh dbagu dai 16n nh&t va nho nhét cta 1d xo trong qua trinh

dao don @n nay.

(Lay g 5:%801113 )
DS : a) 5,0em;20,0cm = ! < 30,0em

- b) 43,0cm = I = 57,0cm.

- 4.10 Mat con Jie 1b xo c6 ciu tao nhu hinh vé. Dan ¢ khéi lugng

m duge ban véi van tbc ?{1 nam ngang t6i va cham véi vat M.
Sau va cham hé dao dong diéu hoda.
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Hay lap bidu thic cua 1
hu 14 dao dong va bién dd
c

trong mbi trudng hgp sau :

a) Va cham tuydt déi dan

héi,
an hdi (va cham

lchong d

o]
2
mém)- /_Q
DS : a)TEZE?E;A-—- 2m
k m + M kdﬁ
.7
_ M+m  , _ mvy Z/
b) T = 2n = s A Vi + 30 “7.

€

-

/

Hai khoi c6 khdi lugng m,; = 3,60kg va m, = 6,40kg
411
sugc ghn vOi mhau nhd B xo c6 db cing k = 1,60.10°Nm b6
iy thAng ding nhu hinh vé. Tac dung luc nén F thing ding
ri

hu6ng wuong 1en khdi my. Cho F = 96,0N.

a) Tinh dd bién dang cda 1o xo
" Xic h can bing.
= b) Nging tac dung lyc nén F dot
Fh‘j;’ ngot. Hay ching té6 khdi m, dao
dong di€u hoa. Tinh chu ki dao dong
,»  va luc nén cyc dai, cue tiu cla
m, lén mat da.

P
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c) D& cho khdi m, Ikhong bi nhic 1én khéi mat ddt thi do
I6n cia lyc F phai thoa didu kidn nao ?
(Liyg = 10,0m.s %7° = 10)
ps : a) 10,0cm
b) T = 0,400s ; 196N va 4N
c) F < (m; + m)g = 100N

4.12* Mdt heé co hoc gom hai qua cAu cé6 cac khdi lugnz
m; = 1,00kg va my, = 2,00kg c6 thé trugt kkhong ma sét doc
theo mdt thanh cing nadm ngang. Hai qua ciu dugc ndi véi
nhau bang mot 1o xo c¢b 46
cing k = 24,0N.m .
Truyén cho qua ciu m,,

dang nim yén, van t6c ddu

)
v, = 12,0cm.§' theo
™ 0
';’ huong cta thanh trugt.
4-25 P g _
P a) Ching t6 hé dao dong

QC/@ diéu hoda. Tinh chu Iki.
g/( b) Tinh nang lugng dao ddng. Suy ra bién dd dao ddng.
»)
0() ps: aT = Znﬁ ™2 = 1,06
f}} k(m; + m,)

0%

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

4.13*'/15'1@51; 16 %0 ¢6 chidu dai ty nhién lo = 20,0cm. Vat c6 khoi
htgng m = 100g. Ld xo c6 diu trén dugec gin vao mot diém
cO0 dinh. Treo vat vao ddu dudi. Khi hg cin bing Ib xo dai
22,6cm. T vi tri can biing kéo vat xudng thang ding tdi lhi
1o xo dai 26,5cm va budng nhe.




a) Viét phuong trinh dao ddng clia vat.

b) Do 16n ciia lyc dan hdi 16 xo bién thién trong cic gidi
han nao khi vat dao dong ?

c) Khi vat 1&n t6i vi tri cao nh4t va ding lai, dit nhe nhang
jen vt mot gia trong Am = 20g. Ching t6 hé hai vat dao
dong diéu hoa, Tinh bign dd dao ddng va gidi han bién thién
cua dd 16n lue dan héi.

(Lay g = 10,0m.s™2)

b) 0

IA

F = 2,60N

- c) A = 456cm;0 = F = 3,00N

14" Treo vat c6 khdi lugng M = 1,00kg vao 1o xo. Ld xo dan

thém 5,0cm .ICL L. M ;ﬁ@@ ;;’-ﬂ'nl;ﬁ-?jﬁ-"i%a :O}f‘ﬁﬂ

R STy
a) Tinh chu ki dao déng cta con lac Ib xo dudc tao bbi he
noi trén. “*E{'*fﬂ‘&' — AL+ 2,

b) Vat M dude gi & vi tri cAn bing. Dat mdt vat khac cb
khéi-lugng m = 0,20kg 1én vat M rdi budng khéng van toc
dau. Tinh lre dan héi 16n nhét cta 16 xo khi hé dao ddng.

./ © Vat M lai dugc dua v8 vi tri cAn bing. Pua vit m lén
cao kkhoang h = 10,0cm so v6i vat M rdi bubng vat m rdi tu

do. Sau khi va cham véi M thi vt m ndy lén % dd cao ban

ddu va duge gid lai con vat M dao dong diéu hoa.

Trong qua trinh dao ddng, luc dam hdi 16n nhit cha 1o xo
ja 12,0N. Tinh ndi nang hé thu dude do va cham.

. e
o 8 Vx|
DS : a) x = 4,0sin (4t + -) (cm) 2|
2 O’O




7 ~ b) Ching t3 sau khi roi

(Ldy g = 10,0ms™2 va 22 = 10)

DS : a) T = 0,44s b) 14N c¢) 0,15J
/

4.15%  Con lac 1o xo gdm vat niing 6 khéi higng m = 1,00kg gin
vao 16 x0 ¢6 d6 cdng k = 100Nm '. Lic dfu vat dude dat
trén gia dd B sao cho 16 xo d trang thai khong co dan. Cho gia
dé chuyén dong hudéng xubng vdi gia t6c khéng ddi
a = 2,00m.s %va lchﬁﬁg van
toc dau.

a) Tinh thoi gian vat roi
gia do ké tir hic gia do bat
ddu chuyén dong.

Q gia 4o vat dao dong didu hoa.
’%?

,/f/ Tinh chu ki va bién d9 dao
"@@ng. (Ldy = = 38,14)
g’(f/ (Thi gidi Vat li - 1989)
-‘%\x/ DS :a) t = 0,280s
L;? b) T = 0,628s; A = 17cm

YRR
4.16 Mot vién bi @khﬁi lugng m; = m dugc tha khéng van tée
diu tif @ cao h, xudng mdt dia cé khéi lugng m, = 3m ban
déu ding yén. Dia gin v6i 10 xo. Va cham la hoan toan dan
héi. Bi ndy I&n, roi xubng, lai va cham vao dia; 14n va cham
thi hai nay xay ra sau lan thi nhit mot khoang théi gian bang

T(T 12 chu 1a dao déng cia dia).
2
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a) Sau l&n va cham thu

hai, bi ndy lén d cao hy
bang bao nhieu ? (Tinh tu
vi tri ban ddu ctia dia chon
lam gdc O cha tryc thang
ding Ox).

b) Tinh (theo huv‘a gia

t6c roi ty do g) chu ki va

bién dd dao dong cua dia.
c) Hién tugng ti€p tuc

x4y ra nhu thé nao ? (Bb qua sdc can cua khong Ichi). "/}Cp

d) Cho hy = 1lm ; g = 9,8111.5'2. Vé trén cung mot h_éd-c‘:);

truc cdc duong biéu dién x, = f(t) va x4 = gt)
x, va X, Ia toa 0 trén tryc x cla bi va dia. Ghi cc thoi diém

va cham (ly 3 va cham; goc thdi gian la lic tha bi).
Chu thich : Khi xét va cham, coi he cac vat tuong tac
kin.

49 of 156

7,
DS : a}h2=hﬂ b)T = 2 — ; A = —
g

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

i

Y
4.17* Ba qua chu c6 thd trugt khong ma sat trén mdt thanh cing
phm ngang. Qua cdu (1) va (2) cb cung khoi lugng m duge noi

v6i nhau bing 1o xo c6 chidu dai ty nhién va dd cing k. Qua

cdu (3) c6 khéi lugng !‘2;’* va o6 vAn tBc vy t6i va cham dan héi

véi qua céu (1).
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4.18* O mdt s8 hé nudc dai va hep, ddi khi ta quan sat dugc hién

a) Ching minh sau va
cham, cic qua cdu (1) va (2)
sé dao dong diéu hoa. Suy ra
biu thite cta chu ki dao dong.

b) Tinh khoang céch Idn
nh&t gida hai qua cdu (1) va
(2).

ps:a T = ZJI?E
2k

V
b) Ly = ,r,ﬂ+_fl 2m

3 k

tugng dao dong cia toan thé khdi nuée giong nhu nube tra

OO’;’ séng sanh qua lai trong tach khi bung ra mdi khach.
o

..2, P& khao sat hién tudng
‘ & nay (goi 1a Seiching) ngudi
gfota ding mdt chéu hinh chd

t c6 b8 dai L chifa nudc

%@ sau h. Gia sit ban dau

ma vde dudc lam

nghié ot lugng e rat

nho so v@l Hay lap bicu

thitc cta chu ki dao dong

cua-nudc.

it

(Trich dé thi Vat li Quéc t& 1984)

: F__HJT,L
ps: T 175'7513"
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4.19*

J

4.20*

OR

Vat c6 khoi lugng m, gin vao 1o xo c6 @ cing k dao dong
khong ma sat trén m#t phing ngang véi bien do A.

Khi 1b xo din dai nhat va vat m; c6 van toc tic thoi bang
0, dat vat c6 khdi lugng m, 1én trén m,. Mat ti€p xdc gida

hai vat phing, nim ngang. Hoi he s ma sat u gita hai vat
phai thoa didu kién gi d& vat mgy khéng trugt trén vat 5;1?

(’
DS :u > kA /-?j)
(m; + my,)g {5,
A
%
Hai Id xo L, va L, c6 cdc hé s§ dan héi la
k, = 400Nm™ ' va -
k, = 200Nm ' dugc ghn .
vi vat c6 khéi lugng
M = 6,00kg nhu hinh vé.

Vat c6 thé trugt khong ma sit trén mit phing ngang.

a) Tir vi tri cAn bing, kéo vat theo tryc Id xo cho L, din
them 4,0cm. Khi d6 L, bi nén 1,0cm. Budng vat déng thoi
truyén cho vat van téc v, = 40,02111.5"1 theo phuong truc 1o
xo0. Tinh chu ki va bign dd dao dong.

b) Dat vat thd hai c6 khéi lugng m = 3,375kg lén vat M.
Hai vat c6 mat ti€p xic phing, nim ngang. Kich thich h¢ dao
ddng theo cdc didu kign nhu trén. He s§ ma sit 4 gitta hai
vat phai thoa difu kién nao thi vt m khoéng trugt trén vt

M ? Léy g = 9,80m.s™ >

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

L

A Y

|
¢

.




e Gidi lai céc bai tap tx 2.13 dén 2.26 bing phuong phdp dp dung
dinh luft Bdo toin co nang.

Bai

toan 5 : Con lic 1o xo0 trong hé quy chiéu

khong quan tinh

Xét con lac 1o xo trong hé quy chidu cb gia tdc ;ﬂ déi vai
hé quy chidu quan tinh.
. Lue tée dung :

— Trong lyc (mg )
— Lute dan hdi (F) _
— Lyec quan tinh (fqt = —ma,)

. Xét vat & trang théi ctm bing :
mg+ B+ B, = 0
-
k

g’(p Do bién dang : Al
X2

gﬁ%f & vi tri eb6 do dich chuyén x k& tir vi tri cén bang:

Tﬂng%j Zﬁ = mg+ fqt +F = -kx
& :

= Chu ki dao ddng : T = 29:?%
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B BAI TAP THI DU

5.1

Con l4c 1d xo0 gdm vat nang c6 kh&i lugng m = 1,00kg gin

vao 16 xo cb dﬁcﬁng k = 100Nm ' Mot ddu cda 1d xo treo

| trong thang mdy. Chidu dai ty nhién cda 10 xo0 la

Jﬁ = 30,0cm.

a) Tinh chidu dai cia 1o xo khi uat cAn bang %ﬁng dao
dong trong mdi trudng hgp sau :

/
— Thang may chuyén dong déu (5\39
A
— Thang may chuyén dong véi gia tdc c6 dd l6n g C%
5

— Thang may didt day, rdi tu do.
" b) Thang may dang ding yén, cho con lac dao dong. Sau
dé thang méy cé chuyén ddng nhu sau :

— Pi Ién theo ba giai doan ; nhanh din d8u véi gia toc c6 |

d> 16n & | ddu, rdi cham dén déu voi gia tdc cling c6 dp 16n
5

-4
5
— Roi ty do vi dut day cép.

Hay tinh chu ki dao dong trong mdi giai doan chuyén dong.
(Cho g = 10,0ms™2 ; n® = 10)

LUJC GIAI

Ta xét chuyén dong cla con lic 1d xo trong hé quy chifu gan véi

thang may.
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.a) Chiéu dai 1o xo ;
Khi vat khong dao ddong, né d trang thai can bang (trong hé quy
chiu gin véi thang may).

Ta c6 : m'g*+ﬁqt+ﬁ"u=ﬁ}
1 — Khi thang may chuyén déng déu : a=0; F?qt =0
mg + F_}ﬂ =0
| = k.Al, = mg
i
Do bign dang : Al, = 28 = L,00.10,0 _ ¢ ;00(m)
k 100
Chiéu dai b x0 : I; = !.ﬁ + Al; = 40,0cm
4, — Khi thang may c6 gia tdc a huéng lén (1én nhanh d4n déu hoac
:"@O xudng chm dan déu), ta cé :
o) - > -
,”/’éﬁ 111g-—ma+ﬁﬂ=0
K’“g/OChjé'u len truc hwdng léen :
“%/ | Fo—mg—ma = 0
¥

hay 7)) Fo = m(g + a)
=

/
: /29 kAly = m(g+a)

Do bign dang : Al, = “‘{g]: 2) = 1=“f$2'0 = 0,120(m)

Chiéu dai b xo : I, = Iy + Al, = 42,0cm

( | — Khi thang may c6 gia tbe a huéng xuéng (léen cham din déu
| hoc xuéng nhanh dan déu), ta cb :

—=
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Chiéu 1én truc hwéng xuong :

mg—-ma—Fﬂ = 0

hay : F, = m(g —a)
= kAl; = m(g—a)

Pp bign dang : Al = DE=2) _ L0080 _ 4 0g0m)
k 100 ‘i f
<o -
Chiéu dai 1o x0 : lg = [, + Al; = 38,0cm d\:jo i

— Khi thang may rdi ty do : a = g, ta ¢6 : C%-
- - = - 01'

mg —ma+ Fy, = 0

Frﬂ = 0: b xo khoéng bién dang.
Chiéu dai Ib xo : I, = I, = 30,0cm.
\1 b) Chu ki dao doéng :
— Khi vat khong dao dong trong thang may chuyén dong, ta cb :
mg+F, + Fy =0
hay : mg— ma—kAl = 0

Xét vat & vi tri c6 do dich chuyn x k& i vi tri cAn bang khong
dao ddng, tong luc tac dung la :

21_5 = mg+ ﬁqt + f
= mg— m;—lc(§+;)
hay : Eﬁ = —kx: lie héi phuc

~ Vat dao dong didu hoa véi chu ki sau day trong tét ca,trudng
hop :
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= 219 = 271/ 100 - ¢ 695G
k- 100

5.2 Mbt 16 xo c6 chidu dai ty nhidn b = 20,0cm. Khi treo vat
c6 khoi lugng m = 100g thi chifu dai ctia 1d xo khi he can
bang do duge 24,0cm.

a) Tinh chu ki dao dong tu do ctia he.

b) Ldy hai 1d xo giéng
nhu Id xo k& trén va bd
tri mot hé cd hoc nhu
hinh vé. Hai vat c6 thé

7/ trugt khdong ma sat trén
i 2;0 thanh ngang. Quay ha
O’? quanh tryc thing ding
02.- v6i tin s§ n = 0,50 vdong.s ' Tinh chifu dai ctia méi 1o xo.
‘.-'
'@éy e = g = 10,0m.s™2
Y
%
- a) Chu ki da%ng tw do :
Ta cb : %) 24,0 — 20,0 = 4,0(cm)

Suy ra he s8 dan hdi cua lb xo :

" k s _],P_g - 0,100.1010 s 25,0(Nm_1}
Al 4,0.1072

Vay chu ki dao ddng tu do 1a :

2;-:1/ o[ 98190 ~10,40(s)
95,0
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b) Chiéu dai cac Id xo :
Theo d8, ta c6 vAn t8c gbc cia chuyén dong quay la
w = 2tn = n(rds Y
Hai vt c6 chuyén dong tron déu trong d6 luén c6 : 4,

mg+N =0

- ‘_Vﬂi qua ciu (2). 1_3?2 + (?‘qt):2 =0

= kAl, = mw*(2l, + AL + Al,)
h : 2 2 TR 2
ay : (k — mw )AL, — mw Al = 2mew?, (1)

—Véi qua cau (1) : fl + l_“}’ﬂ + (_f‘qt)l =0

—= - — e
Suy ra : kAl = kAl + mo®(l, + Al) .
hay : (k - nug,-z}ﬁ.-fl - kAl, = mmﬂln' (2)

Theo cac gia tri so ta 6 :

24AL, — Al; = 04
24Al, — 25Al, = 0,2
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Giai, ta dugc : Al, = 1,8cm ; Al; = 2,7Tcm

Vay cac d0 dai la :

lg = Iy + Aly = 21,8cm
Iy = g+ AL = 22_,'?(3111
5.3 Mbt con lhc 1b xo dao ddong thing ding. Vat c6 khoi lugng
m = 0,200kg. Trong 20,0s con lac thyc hign duge 50 dao dong.
a) Tinh &1’} cing cua Id xo.
b) Vat khong dao dong. Quay 1o xo quanh truc théng ding
_qua diém treo & dAu trén. Vat vach mdt dudng tron nim ngang
hop v6i truc 1o xo géc 45° Tinh chiéu dai cua 1o xo va st vong
) quay trong 1 phit. Lé xo c6 chiéu dai ty mnhién
© l, = 36,0cm. Liy n° = 10. |
2 -
7
e
7 :
€ LUQC GIAI
%Bﬁ citng cua lo xo :
Tf 6 : 50T = 20,0s
)
==-O® T = 200 _ 04
0
%
Vay : Y2 =T = 04
k

—_ —_—

r]'l.2 0,42

2
K = dTm _ 4.10.0,200 _ 50,0(Nm ™)

b) Chiéu dai ctia ld xo — S8 vdong quay mbdi phiit :

— Trong hé quy chi€u gan véi vat, ta cé :
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{m
g\A

mg+ T +Fy =0
Suy ra : F,sind5° = mg

hay : k.Alsind5® = mg

Vay : Al = 28

k.sin45°
9
P
= 2200100 ~ 5,7(cm) S |
50,0 M= cp !
2 o
Chidu dai 1o xo 1a : ‘ 16;7
[ 3
l = EG + Al = 36,0 + 5,7 = 41,7({3111:} 4
. |
— Ta ciling ¢6 : _ i|
F da
—& = tga5® > 4Jr2n2m.€£45° = mg |
mg .
Do d6 : n = y E y 10,0.2 __
4n2138%45° -4.10.0,417.V2 ;
= 0,92(vong.s™ 1) =|55,2(vong . phit ™)

i BAI TAP LUYEN TAP f
v/ i

5.4 Trong thang may c6 treo mdt con lic 16 xo. Vat nang c6
kh3i lugng m = 400g. Pd cing clia 1o xo 1a 25,0Nm ' Khi
thang mdy ding yén, ta cho con lic dao ddng. Chidu dai 1o xo i
thay déi tit 32,0 dén 48,0cm. i
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a) Thang may di 1én vdi gia toc a; = £  Tinh chu ki va
o

bién dd dao ddng. Chidu dai Id xo thay ddi trong khoang nao?
b) Lam lai cAu trén n&u thang may di xudng véi gia toc

= 8
& 10

c) Gia sit dang ngiing & trén cao thi thang may diat day
cdp va rdi ty do. M6 td chuyén dong cia con lic trong hai

r trutng hgp :

| — Truée khi thang may rdi, con lic dang dao dong
;1?% — Trudée khi thang may rdi, con lac khong dao ddng.

| 4’%20 (ly g = 10,0ms %22 = 10)

! O/) DS : a) 0,8s ; 4,8cm ; 38,4cm va 48,0cm
i &"// b) 0,8s ; 9,6cm ; 28,8cm va 48,0cm

‘lf

5.5 %mmutaonhuhmhve Hai 1o %o L; va L, c6 cac dac

diém 56’5 nhau. Hai vat (1) va (2) ¢6 cing khéi lugng m

- =100g va thé trugt
khéong ma @t doc theo
thanh ngangOx. Khi
thanh nim yén thi chidu
dai mdi 16 xo la 14,2cm.
Khi thanh c6 vi tri thang
ddng thi vat (2) cich O
doan 31,4cm.

a) Thanh quay d8u quanh truc thing ding véi van tdc

0,5 vong.s . Tinh chiéu dai méi Io xo.

s
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b) Chi gid lﬁlj..Ll‘V@l vat (1). Cho he¢ dao dong thing ding
vGi bién d 2,0cm. Tinh chu ki dao dong, nang lugng va chidu
dai cyc dai, cye tidu cta Ib xo. (Léy g = 10,0m.s™ %)

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

J | >
5.6% He c6 céu tao nhu hinh vé. Ld xo c6 dd cing k #%;hiéu
dai ty nhien . Mot ddu Ib xo gin vao tryc thing dﬁng%;;at
gin vao ddu kia cla 1d xo vi c6 thé trugt khong ma sat 55@;3‘

theo thanh ngang. Quay tryc véi van tdc géc déu w. Gy o 4

i 7
a) Tim chifu dai R

cua lo xo.

b) Chitng t6 rhng
trong qua trinh quay
tron theo 1o xo, néu
vat dude doi khoéi vi
tri cdn bing trén
thanh va bubng, né
sé dao dong diéu hoa. Suy ra bifu thic ctia chu ki dao dong.

-

... .
k — o

mcw
b) T = m?_ﬂ__
k — mw?

DS : a)l =
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CHUYEN DE Il — DAO DONG CUA CON LAC PON

A TOM TAT GIAO KHOA

1. Toéng luc tic dung

I
s =~ OA)
{2? c6 tac dung cua luc
héi phuc )

2. Céac phwong trinh cia
chuyén dong

— —
ZF = mg+ 7 = —~ms

— Phwong trinh vi phan: mg
L .
% g’ = -wzs
&
v 2 2
P va o’ = —wa (m = E)_
C/L%/ — Biéu thitc cua toa do :
- t/js = s sin(wt + ¢) va a = a sin(wt + ¢) H
(Gigtri cha s hodic o, va ¢ do cac didu kién ban dau cua
dao d&uﬁéc dinh).
3. Chu ki va tin s®
T = Zifyz : f = l = _.l_gg
g 4 i 2n ¥ 1
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4. Ning lugng dao ding

Chon th& nang cia vat khi & vi tri th4p nhat 1am gdc thé

nang.
~ Biéu thite : E = mgl(l — cosa,) = %mg.-’,’c:‘:]
— Su bién déi : AE = 0 < AE; = - AE,
5. Vin téc — Lwe cing cia day o.;-‘;,
— Van tée : ' -C{
v = 8 = ws_cos(wt + p)
| = la’ = wla cos(wt + p)
hay | |v| = V2gl(cosa — cosa,)
— Lue cing :
rz‘;' VE
©= mg (cns»::: +gT) = mg(3cosa — 2cosa, )
B. HUGNG DAN GIAI TOAN
Bai toan 6 Chu ki dao dong ctia con lic don

~ Ap dung cong thie tinh chu ki :

g 2 (N : s& dao dong trong thai gian 6)
N

2y
g

— Van dung méi lién hé gita céc chu ki cta nhing con lac

T

kkhiac nhau hoac gita cdc chu ki va chiu dai.
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6.1/

& BAI TAP THI DU

et

“1

Thye hién céc tinh todan dé tra 16i cac cau hoi sau day :

a) Con lic chidu dai Iy c6 chu ki dao dong T; = 0,3s . Con
lac chiéu dai /, ¢6 chu ki Ty = 0/4s .

Hay tinh chu ki cda con lac c6 chidu dai (I; + I;) cing &
tai noi doé.

b) Hai con lac don c6 cic chiéu dai hon kém nhau 22cm.

Trong cing mdt khoang thoi gian, con lac (1) thyc hign duge
20 dao ddng trong khi con lac (2) thyc hign dude 24 dao ddng.

Hay tinh chiéu dai etia hai coh lac.

LUOC GIAI

\ l I
Tacc’g&, T1=275V1;T2=2n¥}-
g g

l l
Suy ra : %Ti=4ﬂrz-!—;T3=4ﬂ2—2
O, g

Chu ki phai tinh/'é}hié‘u'thﬂc :

Tzzn‘leniwlﬂ s T2=4?I2(11+£2)
g g

Vay : T = T{ + T3 hay T = VT2 + T2

T = V0,3% + 0,4° =|0,5(s)
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b) Céc chiéu dai :

Theo dé ta c6 :

Cong thic chu ki con lic cho :

Ty _ [l

]

1

Mat khac ta cing c6 :

Vay : l; =|72em

Ty
T

=2 _5
24 6
2o b2 _ %
L (s _3({0
%

o0cm

6.2

dai EI va 32 :

¢6 chu ki dao dong la 2,7s va 0,9s.

Hai con lac don c6 chidu dai 1an lugt 1a l; va l, . Tai cing

| noi d6 cc con lic ma chidu dai (Z, + ly) va (I, — L) l4n lugt

Hay tinh chu ki dao d9ng T, va T, cta hai con lic ¢6 chidu

g

Suy ra : — =

LUQC GIAI
Ta cé bidu thic ctia cde chu ki -

.

1. T
T1=2:r-\l——1~;T2=2.ir»\/-E;T=27r»\f
g

htly o o i
g g
_htl -1
TE T,E

|




Vay : T} + Ts = T va T2-12 = T2

ey s
Do a6 : T, = ?E—-P—T—— = vz’T . L 2,0(s)
; - T
T, = %/L—Tﬁ _ gm ~[18)
2 2

68| Mot con Ic don o6 chiu dai Z, = 100cm dao dong véi géc
nho.
Chu ki dao déng la T, = 2,0s .

Trén dutng thing ding
qua diém treo O va cich O vé
phia dudi 36cm, déng mot
dinh nhé O’. Khi dao dong,
dy treo ctia con lic bj viéng
o) ¢ O’ trong chuyén dong sang
A ol g o
%. trdi cda vi tri cidn bhng
© ung khong bj 4nh huéng’ S
\@g chuyén dong sang phai

cﬁ%tﬂ nay. N
7 . ,
Tinﬁ?@u ki ctia con lic médi.

LUQC GIAT
Mot dao dong ddy dd cla con lic sau khi dong dinh gém 2 nia
dao dong ng véi 2 chiéu dai I; = 100cm va lg = 64cm .

»
g, |
i

Chu ki cia mdi con ldc nay la :

1 2
T=ZHVZ . T.=27:Yz
1 g 2 g
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i b [
Suy ra : 2 = i FON
T, Iy 5

Do d6 chu i clia con lac bj viténg dinh O’ trong khi dao dong la:

' P 9T
T = l(T1+T2) - ,_1(1+i) W |
2 10

2 O

B

@ BAI TAP LUYEN TAP

6.4 Phai thay di chidu dai ctia mdt con lic don ra sao dé chu

ki dao déng cia nod :

a) Tang gfip doi ? uh-

b) Tang thém 7 chu ki ban'déu ?
. 9

¢) Giam bét k. chu ki ban ddu ?

16

pS : a) Tang 4 lin *b) Them X
- 8

Q.fs Trong modt khodng thoi gian, mdt con lic thyc hign duge
60 dao dong. Tang chidu dai cia né thém 44cm thi trong cing -
khoang thoi gian d6, con lac thyc hign duge 50 dao dong.

Tinh chifu dai ban ddu cta con léc.

"8 : 100cm
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/

B
i 6.6
!
i
/
6.7
¥
.
<
J /(,
O . %
2,
i (i
6.8%

1
i

. f
e =R et | - Y

Mbt con lac don cb chiu dai I. Tinh theo / dp dai x sao cho
khi tang thém hay gidm b6t chidu dai ban dAu clia con lac mot
doan x thi chu ki dao @dng ctia hai con lac nay tang, gidm 2
14n so véi nhau.

Trong mdt thyc hanh khao sat chu ki cta con lic don, mdt
nhém hoc sinh vé bing thuc nghidm duge hai d6 thi sau day:

A ] A

=

“o Duya vao cong thic chu ki cla con lac ddn hay suy ra céc
e

?/ai lugng biéu dién trén cdc truc toa d9." Giai thich.

O@ ' &
ﬁﬁ hé gom hai con lic don AB |
va B{ j véi nhau. Cac vat nang A e
c6 khéi 1 M va m. Diém A dao | = E
dong ngan'g i chu ki T. Ngudi ta B {(m ¢

nhan thédy trong qué trinh dao déng

ciia A day treo AB ludn ludn théng

dung. Hay lap biéu thic cta chiéu ¢ (M
dai day treo BC. Cho bit-dao dong

ctia con lac BC c6 thé coi la ¢6 géc nho.

ps : BC = £(1+E)

4 ‘M
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Bién thién chu ki dao dfmg cia con
lic don theo nhiét d9. Thoi gian

nhanh, chim ctia dong hé vin hanh

bang con lic don

— Cong thitc gan ding :

(1+&)® = 1+ne(e<<1)

Ty . 2
{IE@_ o hat o Tem T A
Ty 2 T, 2

Vay AT _ AAt

Ty 2

— Thoi gian nhanh, cham :

. AT > 0:Doéng hd chay chim lai
.AT < 0:Déng hd chay nhanh lén

Thoi gian nhanh, chdm sau 24 gio :

Y -
TS

&Y
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4
Ty ' Ty

r = 4,32.10%1.At

% BAI TAP THI DU

|

l 7.1 Con lic ‘c6 chu ki dao ddng T; = 2,000s ¢ nhiet db
? 15,(°C. Bi€t hé s6 nd dai cda day treo con ldc 1la
| B

1 = 50.107°K"}, hay tinh :

i a) Chu ki dao dong cla con Mic & noi d6 khi nhigt do la
| 0 '
i 35,0°C . ,
.v,rz,o b) Thoi gian nhanh hay cham ciia dng hé chay bang con
| 2 lic néi trén sau 1 ngdy dem (24h) & 35,0°C .

2
A LUQC GIAI
g/(:'lggiﬁt lap he thic lién lac gida dd bign thién chu ki va dd bién
thien(uhiet d9 :
| T,
! 2 AT -1—,1.&.1:
@;) T 2
a) Chu ki dao dong & 35°C :

N 2

-5 Theg a8 bai : AT _ 15107520 = 5107

; T, 2 ,

Suy ra :

Chu ki & 35°C 1a :

E

5107* T, = 5.107%2 = 0,001(s)

2 [

N T




b) Thoi gian nhanh, cham :
AT > 0 > Déng hoé chay cham lai.

Thoi gian chim sau 24h 14 :

4 4
r = NAT = 86410 Ap = geq10t. AL
T.‘Z Tl
T = 864.10°5.107* = 432(s) O:,?

| Mot déng hé chuyén van bang con lac don. 0 25,0°C dbng
h6 chay ding. DAy treo con lic c6 hé s nd dai

A = 210 %' . Hay tinh :

a) Da bign.thién ti ddi ctia chu ki dao ddng & 20,0°C cing
tai noi d6. |

b) Thdti gian nhanh, cham cta d6ng hd sau 1 ngay dém
(24h) khi nhigt do thay d6i nhu trén.

HUONG DjN_

a) Do bién thién chu ki :

AT - Liat = %.2.10‘5.( -5) = —-510"°

T, 2
b) Thoi gian nhanh, cham : |
AT < 0 : Déng hdé chay nhanh Ién.

Thoi gian nhanh sau 24h :

T = N.|AT| = 4,32.10%107* =|4,32(s)
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Bl BAI TAP LUYEN TAP

7.3 Mbt déng hé chuy&n van bang con lic don..Péng hé chay
ding & nhiét dd0 ddu nao d6. Vi sau d6 nhiet dd thay ddi nén
dong ho chay cham lai.

a) Hoi nhiét d6 da tang hay gidm ? Giai thich.

b) D3 bién thidn nhiét d6 la 10,0°C . Sau mét tuén 12 ddng
ho bi cham 1,00 phit. Tinh h2 s8 nd dai cia thanh treo con

lac ddng hé.
DS : a) Tang ; AT '= 11At > 0
/ 9
f = ;
27. "
2 ' b) A = 1,98.10 %ds™!
Y

< |
%CS Mot dong hd qua lac chi ding gits vio mua néng khi nhiét
",'/,69@ trung binh 1a 30,0°C . Con Mc ciia déng hd c6 thé xem Ia
'égallﬁc don c6 chidu dai & 0°C Ia I, = 500,0mm . Hg 8 nd

déicg%/thanh con lic A A = 2.10 5@}

a) ‘v/a%mﬁa lanh, nhiét d5 trung binh la 20,0°C . Hbi dbng
ho s& nha%y cham ? Bao nhiéu sau 24h ?

b) Qua né:é%:ﬁa con l&c c6 thé dich chuyén doc thanh treo
theo mpt dudng xoén Sc ma cd xoay 1 vong thi dvi duge 0,5mm
(bude cia dudng xoin &c). Dé didu chinh déng hé cho chay
ding trong mua lanh, phai xoay vAt ning theo chidu nao ?
Géc xoay la bao nhigu ?

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

b) Ddi xuéng : a = -;— vong
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7.5 Qua lAc déng hd c6 thé xem la con lic don dao ddng tai

modt noi co gia toc trong trutng g = 9,80111.5_2. & 15,0°C .
a) Chu ki con lac 1a T; = 2,0s . Tinh chidu dai cGa con

ra

lac.

I.. N
TRt -

/b) Nhigt db tai d6 tang thanh 25,0°C . Tinh thi gian chay

sai cua dong ho. o)
<,,-/
9 '
oY :

b) Cham 5,2s mbi ngay demSl . °

bs : a) 99,3cm

lac dé do gia téc trong trugng g. Con lac c6 thé eoi la mdt con 7.
Jic don c6 chifu dai 199cm. Qua ciu lam vat nang cé dutng /2_
kinh lcm. Thoi gian cia 20 dao dong do duge 56,5s. |

e o %
f* Trong mdt budi thyc hanh, mdt nhém hec sinh dung con 0\

a) Tinh gia tri cta gia tdc trong trudng g.

b) Péng hé duge chia dd toi _1.65' . Léy sai s8 v& chidu dai
i

bang ban kinh qua ciu, hay tinh sai s6 cia g.
c) Day treo ctia con lAc c6 he st nd dai A = 10'5613_1 ,

Trong thi nghiém, nhiét do thay d6i 10,0°C . Chdng t6 su

chénh lgch nhigt @0 nay khong dnh hudng ding ké t6i gia tri

do dugc cta g. F
(Ldy n°> = 9,87 )

i _ Ds : a) 9,82m.s >

i

b) Ag = 0,15ms” 2
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Bai toan 8 : Bién thién chu ki dao démg céa con

lic don theo 4% cao va 46 siu ké
tir mat bién

1. Anh huwéng ciéa dé cao d6i véi chu ki dao dong
— Gia t0c trong trudng :
g =G (5 mat bién)

RE
M

¢
(G : hing s& hap dan ;

g =G (6 dd cao h)

M : kh&i lugng Trai Ddt)

— Db bién thién chu ki :

Ea{/ T _ 1-hb,T-To _1n
\(% T, R T, R _ ) »ﬁ.;r::l ;
’ (9 ETﬂ. R TJ P

2. Anh hudng cia dd sdu d6i véi chu ki dao démg
— Khoi luong -Tréi Déat tix dd stu h vao tam :

M = (E-“—h)?'M

R
A = €6 oo, A
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i:l

— Gia téc trong trudng & do

st h :
. GM(R — h)
R3

— Db bién thién chu ki :

lj — = L == r-T
T, 2R
~Vay : AT s
T 2B

21 BAI TAP THI DU

Con lic don ctia mot déng hé c6 chu ki dao déng
T, = 2,000s & myc ngang mat bién. : |

a) Tinh chu ki dao ddng cta con lic nay & dd cao 3200m. i
Coi nhigt dd khéng thay d6i gifa hai vi tri nay. 5

b) Con lac lai duge dua xudng mot gigng mé. Db bign thien

cua chu Id chi bing 1 cta trudng hdp trén. VAn coi nhiét dd
4

khong thay d6i, hay tinh 40 sau cia gléng L&y ban kinh Trai !
bat 14 R = 6400km.




a) Chu ki :
Thist lap he thie : AT _ h
T, R
A
' 3
' = 32100 _ 951078
6,4.10°
r Suy ra : AT = '[35.5.1\!]"_3'1"{:l = 0,001s
) .
5{‘9\ Chu I : T = T, + AT =|2,001s
&
: b) Do siu :
: ’/C/ Thiét lap hé thic d6i véi do sau h’ :
Q
i O@ AT h’
; ’, =
e T, 2R
47
Theo W, AL =1 > W 1
. ¢, AT 4 2h 4
i v J’?
, B _
| Vay D =|16{}ﬁm.
| 04) !
i. ; 8.2 Mbt dong hd qua lac chay ding & TP. H6 Chi Minh dude

dua ra Ha Nbi. Qua lac coi nhu mdt con lac don, c6 hd s& nd
dai 1 = 210 %4 . Gia t6c trong trudng tai TP. H& Chi
Minh Ia g; = 9,787m.s™? .
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. a) Ta TP H6 Chi Minh ra Ha Ngi nhiét 40 giam 10,0°C .
Ddng hd chay nhanh mdi ngay dém 34,5s. Suy ra gia téc trong
tradng tai Ha Noi.

b) D& chinh ddng hd chay ding git, phai thay d6i chidu dai
con lac nhu th& nao ?

LUGC GIAT
a) Gia tbc trong truong : : Cg,.»
o
Ti s8 céc chu ki dao ddong : -%:)
N
T I
_z_gﬁ. 8 . 1+lia)(1-28) &
4K L g, 2 2g, QC/
3
Suy ra :E—T- = !-(A.ﬂt o B
T 2 g; .
= — ——107* @
864
Dods: 28 ~ 1At +-22107% = —2107%+ -89 1074
g] 8164 8,64
~ 61074

-

Ag = 6.107%g, = 610749,787 = 58,7.10 4(ms"?)

Vay : g, = g +Ag =|9,793m.s ¢ |

b) Thay dbi chiéu di :
Dat T’ 1a chu ki dao ddng & Ha Nbdi véi chiéu dai da thay d6i I’y .

. r Al 5 Al
Ta cd : —2 — —§=(1+_.)E AN
TE "!2

~ 1+
‘{2 ' 232




Suy ra : AT ~ Al = —éI = ' -10_4 = 4107
T, 21, Ty 8,64
Vay : L T
Ly
| Phai tang chiéu dai thém E m.
' 10000

8.3

Mot con lac “gd gidy” khi dao ddng & muc ngang mat bién.
Day treo c6 he¢ s6 nd dai 1 = 5.10"%dp™1

a) Tinh chu ki dao ddng cta con lac khi dua 12n mdt ngon
ndi cao 4800m. Gia st nhigt do lhong thay déi.

b) Thuc ra khi d6i vi tri nhu trén, chu ki con lic khong
thay d6i. Giai thich va tinh todn cdc dai lugng c6 lién quan
dén hien tugng. L&y ban kinh trung binh cta Trai Dit la
R=6400km.

LUJC GIAI

3.107% .2 = 0,0015(s)
4 =

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

b) Gidi thich :

Dat 1,, Iy 12 chifu dai day treo con lac & hai vj tri.
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Theo @& : T = T, . Suy ra :

AL _ _h . Nhist b da thay a6 O ;
214 R "/_Q i
& X
» Al \2:’5 :
Thiét lap : — = LAt %5 |
ll 60.
&
s st = -2 o A= 22 1300 7
R IR :

Nhiét do giam 30°C tit mat bién 1én dinh nii.

8.4

126

Mbt ddng hd qua lic chay ding gits tai Ha Nai, & 20°C , véi
chu ki T = 2,000s.

Qua lic c6 thé coi nhu mdt con lAc don gém vat nang khéi

lugng m = 500g va thanh treo manh bing kim loai c6 hé s8

nd dai @ = 2.107°K™1 . Vat m c6 th€ dich chuyén duge doc
thanh treo nh mot dinh dc ¢6 bude 6c h = 0,5mm.

a) Ddng hé duge dua tir Ha Noi vao TP, H8 Chi Minh. Hoéi
& TP. Hb Chi Minh, véi nhiét d 30°C thi déng hé chay nhanh

hay cham so v6i Ha N§i va nhanh, chAm mdi ngay (24h) bao
nhidu ?




b) G TP. H8 Chi Minh, 48 déng hd lai chi ding gis thi phai
xoay Oc diéu chinh con ldc mdt gée bac nhidu ? Theo chidu
nao ?

c¢) Bidn dd dao ddong cia con lac 1a 5° . Do ma sat nén khi
con lac dao ddng ty do thi sau 5 chu ki, bién d6 dao dong chi

con 4° . Dao déng ciia con lic dude duy tri nhd bd méy cia
dong ho. Tinh cdng suiit clia may khi déng hé dat tai Ha Nbi.
Cho bigt : — 0 Ha Ngi : g; = 9,793m.s™2

— O TP. H8 Chi Minh : g, = 9,787m.s 2

LUdC GIAI
! a) Déng hd tai TP. Hé Chi Minh :
/g/ [ t,;1, ;g ; Ty : nhibt d, chiéu dai thanh treo, gia t6c
¥/ ' )
C’O Pt | trong trudng, chu ki qua lic & Ha Noi
/)(9 tg; lg; 8o 3 Ty : nhidt d9, chidu dai thanh treo, gia téc trong
,”'/’20 trutng, chu ki qué Mc & TP. H8 Chi Minh

1+at2 cx.ﬁt
1+u:t T
W -ﬂ-:c:l

2g,
B aAt  Ag
2. 28 |
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& Ty | _ AT _ abt _ Ag _ 210°%10 -6.1073
. P 2 2g 2 2.9,793
~ 4.1074
Tacé AT > 0: Déng hd chay cham lai.

Thoi gian chdm sau mdi ngay (24h = 86400s) duge tinh nhu sau:

; 4
9 = NAT = 864100 Ap _ 8,64.104-—‘{5&»
Ty Ty

<0
i %
=~ 8,64.10°.4.10 " =|34,56(s) Acp
b) Géc xoay diéu chinh con ldc 6!0\
Dat I3 ; Tg : chidu dai ca thanh treo va chu ki qua lac ¢ TP. H6 Q;
Chi Minh sau khi diéu chinh. ‘

T l ‘wl + Al
Tacé_ézyj&_—_ 2 f-z}_-{-_&_f_ (..ﬂ.h..{-::{]_)
Ty ly i 232 Ly

Mzt khéc, theo k&t qua ctia cau trén ta suy ra -
Ty _ Tp—AT _ . AT

=

Too  T; T

Theo d& ta c6 T3 = T, (d6ng hd chay ddng).

Al -
Dods: — ~ — AL o _AT _ _ 44074
2L, Tz T
2
T :
Véi 32ﬁ51=§1—1z1mtaﬁnhdugc:
4}1:2

Al = —8107*1 = — 0,8(mm)
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Vi Al < 0, phéi xoay 6c diéu chinh theo chidu gidm chiéu dai
thanh treo (dua vat nang lén cao hon).

Goéc xoay la -

B = %'3‘50“ =|576°|(1,6 vong)

c) Cong sulit cua may déng hd

Coi ma sat lam giam néng lugng la déu. Ta c6 dd tidu hao co nang
sau 5 chu ki 1a

AE = 1 2 1 2
= —mglay — ~mghoy = Ay,
2 2

Mudn duy tri dao ddng cta con lac, bd may phai tao n‘éng lugng
da dé bu trit nang lugng tidu hao do ma sat : Suy ra cong sufit cla
may déng hd la :

,
L.
@,
OC:D Pdh = |Pm3i = ;Am‘__il
7 5T
,4,@ 1
7 - g
%@9 - ZE1ad - o) = DBl 4 (e - )
| 1

| X,
; % _ 0597931 o _a°
: % 20 1802
- %
: ~ 6,71.10"4W) =|671(uW)

B BAI TAP LUYEN TAP

8.5 Mot con Jac déng hé c6 thé coi 1A con lac don. Péng hé chay
ding & myc ngang mat bién.
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Khi dua déng hd lén dd cao 10,0km so vdi mit bin thi

phai ting hay gidm chiu dai va bao nhitu phéin trim d8 déng
hé vin chay ding ? Gia si nhidt 40 khong thay d8i. Lay bén
kinh trung binh cia Trai Didt 1a R = 6400km

DS : Giam 3%

8.6 Chu Ii con lac don thay ddi ra sao khi dua né tir Trai Dat
lén Mat Trang. Thuyc hién tinh todn véi gia thiét nhiét dd l@ng

ddi.
Cho bigt : — Khoi hwgng Tréi D4t 16m hon khéi lu’(;an Mﬁ%} ¢
Tring 81 lén, &Cp |
— Bén kinh Tréai P4t 16n hon ban kinh Mt Trang 3,7 l4n, O‘O\
DS : Tang 2,4 14n d

8.7 Déng hd qua Jic chay diing 6 myc ngang mat bién khi nhiét
do 1a 20,0°C. Thanh con lic c6 he s§ nd dai A=2.10"5dp".
Péng hd sé chay nhanh hay chAm bao nhidu sau 1 ngay dém
(24h) khi dugc mang t6i do cao 3200m & nhigt do 10,0°C .

DS : 34,55

88  Con lic déng hé c6 thanh kim loai ma he s6 né dai la

A = 210%™ . Ban kinh trung binh ctia Trai Dat 1a
R = 6400km.

a) Giai thich vi sao ddng hd chay cham khi dua xuéng mbt
gi&ng mo. -

b) Giéng su 800m. Thoi gian chay chAdm cia ddng hé gip
doi gia tri tinh do anh hudng clia dd su. Hay tinh d0 tang
nhiét dd ¢ day mo.

ps:a) AL - b b) AT = 6,25°C

T, 2R
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8.9

Con lic d6ng hd c6 he s6 nd dai 4 = 2.10 %45~ . Déng
ho chay ding tai noi c6 nhidt do 25,0°C .

a) Khi nhigt d6 tai dé 1a 15,0°C thi déng hé nhanh, cham
mdi ngay bao nhidu ?

b) Gia sif nhigt 4o ludn khdng ddi 1a 15,0°C . Phai dwa déng
ho t6i dd cao nao thi déng hd lai chay ding ?

Lay ban kinh Trai Pat 1a R = 6400km.

DS : a) Nhanh : 8,64s

b) 640m.
.
/é? Bai toan 9 : Bién thién chu ki dao déng ciia con
OO’? ldc don do anh hwing pﬁa mot lue
) phu khéng déi
S

Z/ — Céc lyc phy ngoai trong lyc va lyc cing cia day treo :
C’@gl}m dién trudng
ﬁ;ﬂﬁy Ac—si—met
— Co% khéng dao dong :
(%E' +Tp+f = 0 (F: Iyc phu khong d8i)
- I - == —
Dat: mg = mg+f = mg +Ty= 0
Suy ra : Cp = mg’ (g’ : gia t8c trong trudng hitu dung)

— Chu ki dao dong :

T = %Vi
g!
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CON LAC CHIU TAC DUNG CUA LUC PIEN TRUONG

—

Biéu thic cha lyc : f = gqb

B BAI TAP THI DU

9.1

Con lic don cb chibu dai I = 10,0cm. Vat nang cé khoi
lugng m=10,0g mang dién tich ¢ = 100uC. Con lac dluqc treo
gitta hai ban kim loai- phiing song song dat thing defm; %g cach

nhau d = 10,0cm. Cp
X

b) N&i hai ban kim loai vao hidu dién th& mdt chiéu 40,0V.
Hay xac dinh :

— Vi tri cAn biing mdi cta con lac

— Chu ki dao ddng mdi vdi bien dd nho.

(Lay g = 10,0m.s™?)

) Tinh chu ki dao ddng ctia con lic véi bién dd nho. &

-_

2N
N\
A

.
[ —

67 of 156

LUJC GIAI

@ Chu ki :
Taco:T = z:ryz = 27} %100 _ 7 _ 10 628(s)
. 100 5

b) Con ldc trong dién truing :
— Khi con lic cAn bing, khdong dao ddng, ta cb :

£ lyc dién trudng
— :
Co* Lc cang cua day treo

i
mg + f +TCp =
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* E -
= Y i
Suy ra : tga = gt _ qU
mg  mgd
—6
Vay —_— 100.10%.40,0
10,0.1072.10,0.10,0.1072
® tga = 0,400
7
o)
‘2@) Do d6 : a = arctg0,400 =~ |21°48’
7\ '
¢~ Ta cling c6
%
. ] [ 2 2
e YT T = mifd+ (E)” = me)f1+ (E)
J/p m mg
C,
Put: 77

' 2
& g’ = g?l -+ (LE)
mg
C6 thé coi con lac trong dién truding nhu mdt con lic théng thuting.
khong tich dién dao ddng tai ndi c6 gia téc trong trutng hidu dung

K.

Chulﬁ-:T*=znﬂ=gn- / ! y
¢ \/g¥1+ (fMLt;r)2
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Dt e = (3&)1 (_‘lU_) s ( 100.107°.40,0 )2= 0,16

mg mgd 10,0.1072.10,0.10,0.1072

7 1 -
Vay : T’~2n€:+ =T(1+e)4=T(1_£)
g : 4

— '_’;..u,gﬁ ~0,603(s)

9.2 Con lac don c6 khéi lugng m = 0,50g thuyc hign dao dﬁué%_}
géc nhé véi chu ki T, = 1,256s = g, Acp |
5 : 1), %,

a) Tinh chiéu dai cta con lac.

b) Hai con lac ciing chidu dai va khdi lugng nhu trén. l;jﬁ::
vAt nang mang dién tich qq,q,. Ching dugc dat trong dién

trutng déu thing ding huéng xudng E. Céc chu Ii dao dong
goe nho 18n lugt do duge la

5T
T’y = 5Ty va T = —© . Hay tinh ti &6 L G |

g D)

Liy g = 9,80m.s 2

. LUOC GIAI
a) Chiéu dai ctia con lac : -k

2 9.
_ 8T _ 98047 _M3990em)
4n” 4n® 5%
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— O trang thai khong dao ddng (can bing) ta cb :

mg-l-@u-l* f_?= '[T

._ Suy ra : Ty = mg|q|E ©
' (gia sit : |q|E < mg) t + & * @
L, %
I Gia tfc trong trudng hitdu - rig
| dung 4 : lE A
5 L v |
' g‘ = g+ _LqJ_E ‘ :
m o
>O (Ta chi xét g > L4IE)
7. | =
. Do d6 con lac tich dién dao dong géc nhéd trong dién trutng thin
7 g g
) ding. E c6 bidu thitc chu ki 1a :
| s . I l
F ,’2, T = 9V = 9% UIERT. LISITER
: 4 E
g . T
% m
/e

—Batg\ﬁ= +191E g o6 cho mbi trubng hop cia 48 bi :

0’? m
T’1Qf v L . T’2=27£V ¢
/é?g g+ Agy g + Ag,
Suy ra
T!
_-1=v*_&ﬁ_=5 > gg1=p§£g=> q < 0
T, g+ Agy 25
T!‘
,__E_,: _g_m_s..#-ﬁgz:Eg =='q2}0
| T, ?g+ag2 1 25
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Suy ra :

a7

* Néu cin thiét phai xét trudng hdp
IqlE > mg tali luin nhu sau :
Ta ¢ trong truﬁng hgp nay q <0
=

g+r(70+f= 0

= Cp= IqIE ~ g

Gia téc trong tru'ﬁng hiéu
g = (9=

Do dé

%
m .ﬁicp
Q

* Ciing c6 thé st dung gi4 tri dai s8 q éda dién tich dé thuc hién tinh toén :

9.3 Con lac don, khdi lugng m, c6 chu ki dao ddng véi géc nhd
& mat dat la T, =

136

a) Tinh chiéu dai cia con lac.

b) Tinh chu ki dao dong & dd cao 6,400km so vdi mat dat.
Coi nhiét dd khéng thay déi.

c) Con lic dugc cho dao ddng & mat dat. Vat nang duge
tich dién q. Con lac dugc dat trong dien trudng déu thing
ding huéng xubng. Dd l6n cla cudng dd dien trudtng la

2,000s.




E = 9810V.m™'. Khi d6, chu ki dao déng cta con léc bang
ding chu ki cia né ¢ do cao néi trén. Hay xac dinh gia trj va
déu cta dién tich q.

Cho : g, = 9,81ms 2 ; R = 6400km ; m = 100g.

LUQOC GIAI
a) Chiéu dai cua con lic :

T2 2
Tacs: | = Poso - 98120007 _ragerrs
4r” 4.3,14°

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

Thiét lap he thuc :

, |
C?/ Suy ra : AT = 1073T = 0,002s

~

%
%g/

c) B{é_ﬁ;r/;;i‘fch :

Thiét l%ﬁé’u thic chu ki dao ddng cla con Iic tich dién trong
dign trudng : 7O )

E o P
T = 2n\ [——M— (gia st |q|E < mg)
S AT :

Pat : Ag = =+ , ta c6 thd vist : T = 2maf—"
g+ Ag

=




Theo dé : = . =£*‘:€:1
T, T, R
Do d6 : |Ag| << g
Ap dung cdng thie gin ding ta cb :
: §
T, 2g R 2g R
>
-Hg thite nay chi nghigém véi q < 0. Z fo
: 20 ;
Do d6 : q = -22.mg _ 97973.0,100.9,81 VX
R E 9810 C%b
= | —0,200(C) <
Y Chi ¥ -: Néu mudén xét cd trudng hdp —7/
? IqIE > mg ta li ludn nhy sau : ;
Ta phdi ¢6 q (0. Do dé & vi tri cAn béng khéng
dao dong ta cd:
EJ rco=f—-mg== IqIE — mg
% Suy ra gia téc trong tridng hidu dung:
mg g = IqiE _ E
m
Chu ki dao ddng cilia con lic tich dién
dat trong dién truong Ia :
T! o I
E
lalE — £ b
m
Vay : L = o tal AT _ B 1
0o T T, laE__  lLaE_|
m mg ;
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Su}rm: J.g.j_E;::[:_._.l__: 1

mg AT’ AT
D1+ 14—
Tl} T{}
~ 1—ﬂ(ﬂ = 107* << 1)
Tﬂ T{]
19lE - 9 AT _ 4 999
mg Tn
Do d6 : q = - 1’9991_“_31 — _1’999_ 0,100.9,81
E 9810
= — 199,9[3&:0)

220 9.4.| Mot con lic don o6 chu Id dao dong I T, = 2,0000s tai
OOCQ noi ma gia toc trong trutng la g = 9,80m.s"2 va & nhiét dp

7 o e
7744, = 0°C. Day treo con léc c6 he s8 n§ dai @ = 210 °K .
Y

& qua moi ma sat va lyc can cia moi trudng.

a%ﬂ‘inhchi@udﬁiincﬁamnlﬁcﬁﬂoﬂvﬁchulcid&odbng

cta nbd %= 20°C.
/

b) D& &:ﬁ@: & 20°C vAn c6 chi ki la 2,0000s, ngudi ta
truyén cho qua cu cia con lic mét dién tich q = 107°C réi
dat n6é trong mdt dign trudng ddu c6 @) 16n cuong d0 E kha
nho va c6 cidc dubng sifc naAm ngang va song song vdi mit
phing dao dng ciia con JAc.

Cho bi&t kh8i lugng cta con lic ]a m = 1g. Hay tinh db

I6n cia cutng dd dién trutng va goc lech giita phuong thing
diing va day treo con lic khi cAn bing.
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LUJC GIAI

a) Chidu dai - Chu ki & 20°C

l
— Ta c6 : Tn=2nﬁ
- g

2
_ 2Ty _ 9,80.2,000°

Suy ra : [
LI 4.3,14% %
O
~|0,994(m) C?p
- ot
— Dat I va T la chiéu dai va chu ki clia con lac & t, = 20°C. Ta cn%
0.
_r];= l4at = 1+1’I_t {cxt << 1) 0.7
Tﬂ 2 /;
F

71 of 156

= AT = 2107%T, = 2.107%2,000 = 0,0004(s)

Dods: T = Tﬂ+ﬂT = [2,0004s

b) Do lon cua cuong dé dién trudng
- Géc lech & vi tri ctn bing

— Xét con lic can bing trong dién
truong. Ta cé :

ﬁ+F+'C%= 0 (f= 1)

Suy ra :

©o

Vm g ‘*"31E

1)




C6 thé coi con Jac tich dién cho trong bai la tuong dudng véi mdt con
lac don khong tich dién dat tai noi c6 trong lyc hidu dung P’ sao cho : -

P +Ty=0
Ta suy ra : P’=1ng‘=“%=—*m?g2+L
' mE
{
3 Ta c6 T = Znyi
g?
212
Vi g = ng_PELE_
]112
Do dé
: T £+ a8 y1+i§—
?‘/C/ m?> m?g?
% Theo dé : (2" w1, Ta c6 :
Y mg
2
| " ™ 2
% o -]
7
B%“ ki ctia con lac khong ddi ta phai c6 :
Q, (-4
’%> 2mg 2
L = E = 28y3a¢
q

-3
1077

i

2,772.10°(V.m™ %)
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— O vi tri cAn bang ta cb :

| o :
tga{] = _.f_. — HE = lﬂ -2,'??2.10
P mg 1.1072.9,80
= Xy = 1,62° =|1°37 |

-

9.5

Mot con lic don gém mdt qué ciu kim loai nho khéi lgiug
m = 1,0g tich dién |q| = 5,66.1077C duge treo vao mot<sgt
day ménh dai / = 1,40m trong dién trudng du £ o phuong ¢
ngang tai noi c6 gia toc trong truong g = 9,'?91:61.5*2. Vi tri
can bing ctia con lic hgp véi phuong théng ding géc

a = 30°
a) Xéc dinh 6 16n cia cudng dd dign trudng va lyc cing

ciia day treo khi con lic can bang.

b) Cho con lac dao dong véi bién dd géc nh6 quanh vi tri
cAn bang. Xac dinh chu ki cia con lac. "

¢) Con lac dang ding yén & vi tri cAn bang, ta dot ngf;at.

" d8i chidu didn truong nhung vAn gi® nguyen do lén. Con lac:

sé chuyén dong nhu th& nao ? Tinh ddng nang cyc dai cha’
qua cAu.

Bb qua moi ma sat.

LUQC GIAT

a) Pb lon. cudng dp dién trudbng - Luc cing

— QuA chu tich dién can bang dudi tac dung clia :
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. trong lyc P
. lue dién trutng f = q‘E)

—
_lue cang cia day treo Ty




Suy ra : tga:izj_g.lg
P mg
Do 46 :
B = Mgtgr _ 1,0.1072.9,79.1,782
lal 35,66.10
~|10*v.m™
- Ta cing co

-3
G- P - mE _ 1,0107°.9,79.2

cosa cosa 1,732

I

0,0113(N)

O,? b) Chu ki cila con ldc tich dién
o)
,/)/géét con lac tich dign can bang. Ta 6 :

g B+T+Cy=0
2 "50
Bﬁt‘ﬁp ﬁ-l-f_?:fr’

> \(@) P +Ty= 0

C6 thé coi .:Q@c tich dien da cho 1a mdt con lAc binh thudng, khong
tich dién nhung daﬁ}m nai c6 trong lyc hidu dung (bidu kién) P’.

Ta co -

- T = Zarv—z—. (g : gia t8c trong truong higu dung)
g!
p _To

Véi g’=——=—=-—g-—-tasu3rra:
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2.9,79

1l

2,21(s) |

¢) Chuyén dong ctia con ldc khi déi chiu dién truong — Dong
ning cuc dai

— Vi tri cAn bing cia
con lic trong d'i(ép trudng

mai ﬁ ciing léch vii
phuong thing ding ia

bang trong dién truting cd

E.

C6 thé coi con lac tich
dién la dat trong dién
trubng B va & thai diém
ban ddu con lic dude dua

tdi goc lech 60° so véi vi
tri cAn bang.

Mat khéc, vi tri cAn bang cla con lac trong dién trudng B’ c6 thé
coi la dugc xdc dinh bdi trong lyc hiéu dung P = B+P
Pt To= 0

P’ Ia lyc tong hgp tao bdi trong luc P = mg va lyc dién trutng
f = q&

Do d6 P” la luc thé, ghy ra béo toim co ning. O hai vi tri bien
quanh vj tri can bang, th& nang cue dai bing nhau.

Suy ra con lac dao dong qua lgi véi bien dp géc B = 60° hai bén
vi iri ctm bang trong dién trudong B,
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— Ddng nang cia con lac cuc dai & vi tri can b’éng va co gid tri
bing th& ning cyc dai & vi tri bién. Ta cb :

(Bmax = mg’h = BE (1 - cosfh)
COscx

_ 1,0.107%.9,79.2
1,732

=:_| 7,91(mJ)

CON LAC CHIU TAC DUNG CUA LUC DAY ACSIMET
Biéu thite cia luc :

1,40(1 - 0,5)

f = —m’gz —VD’E= ~Em§ £
D

D : khoi higng riéng clia vat nang
D’ : khéi lugng riéng cla chét khi mg

Z BAI TAP THI DU

, Thanh con ldc cia déng h6 cé hé s6 nd dai
gﬂ' = 2,0.10"°d "', Qua nang cia con Mc c6 khdi lugng riéng
| DJ'Q 8450kg.m 2. Dong h8 chay ding tai noi c6 nhigt @b
20,0@ I con lac dao ddng trong khdng khi.
a) 1 tai noi dﬁ,' con lac & nhiégt dd 20,0°C dat trr.;ng hdp
chan khong thi déng hé nhanh, cham m&i ngay bao nhidu ?
- b) Phai tang nhigt do con Jic t6i bao nhidu thi trong chan
khong d6ng hé lai chay ding ?
Cho khéi ludng riéng cda khéng khi la
D, = 1,300kg.m 3. Trong li luan, bd qua lyc cin, chi xét hic
ddy Ac—si—met.

R T e T e

=
S e e
B

a
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LUQC GIAI
a) Thoi gian nhanh, cham :

~Trong chén khong chu ki dao ddong cia con

%: & 1§C lé. 5
f. -
; | T, = znyi
8o R -
(- -
B — Khi con lic can bing trong khéng ]ﬁ%
3 mE cf] r &_‘
‘ ot
- =2 - Cp ]
Suy ra : Co= nE;~ f
D
ol
D
Gia t8c trong trudng hidu dung :
Dy
g = go(l -—)
= D

Biéu thic chu ki dao ddng ctia con lac trong khong khi la :

| D . L
T=23I€Euﬁn\/ l = To(1-29)7
Vg D, D

'. 2(1-7)

5

D
Vi - ta cb
D
1
T T i D 2D




Suym;.ﬁ_r:[lﬁ. e —E = __llm = ___1__.10—3
T 2D 2.8450 13

AT, < 0 : Dong ho chay nhanh hon.

Thai gian nhanh sau mét ngay dem :

AT
T = N.|AT,| = 8,64.10*. 1ATol _ g 64.10¢.
T
0

~ 8,64 . 1{:|“-L3-10‘3 ~ | 6,65(s)
]

b) Nhiét do :
- bat T') va I’ 1a chu ki dao ddng va chiéu dai cia con Jac dat trong
';') binh chan khong sau khi thay d8i nhiét do.

OO/) T 5 D T+1 Des
‘/"//65 j i l D 1+ Aty D
87
Su)cgg: E=1—£~'3"'r1"‘t~-'-D':I
g\// T 2 2D
Néu dﬁn};)% chay ding ta c6 : T’y = T.
.
L
Vay : ' (9—.&1; =I—Ilg
2 2D
Do d6 : RE im0 2 ~ 1,7°C

AD  90.107%65.10°

=t + At =[27,7°C
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9.7. Con lac cta mdt déng hd chinh xdc dao ddng trong binh
chan khong. Vat ning cta con lic duge 1am bang kim loai c6
kh&i lugng rieng 8,60g.em ™. Chu ki clia con lic ding bang
2,00s trong diéu kién trén. Hay tinh muc sai lech cta déng hd
néu binh chia khong khi.

Cho : — Kh&i lugng riéng ciia khéng khi : D 3,1,25g.1“1
(f'
<o
LUGC GIAT Acp
Thi&t lap biu thic chu ki dao ddng clia con lac trong khong 1

od
T=2:¢\/ "ID =Tu(l—§)2
B :

— Gia tbc trong trutng : g = 10,0m.s ™2

%

—0

ﬂ(l_ 1))
Dy \ —2 D
Suy ra : l=(m._ﬂ)2:=1+_ﬂ
i D 2D

Ty 2D  2850.10°
AT > 0 : Déng h6 chay cham.

Muc sai léch cia déng hd trong 1 ngay dém :

r = NAT = 864.10%. AT
T

~ 864.10%. AT — 8641047351078

To

i

6,3bs
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&l BAI TAP LUYEN TAP

9.8 Mbt con lic don c6 chu ki ding biing 2,0000s & 20,0°C .

a) Tinh chu ki con lic & 30,0°C . Day treo con lic c6 he
s6nddailal = 2,010k,
b) Con lac dugc cho dao dong trong dién trudng nim ngang

c6 cac duting sdc song song véi mit phing dao dong. Con lac
dugc truyén dién tich ¢ = 0,10uC . Chu ki dao ddéng ctia con

lic trong diu kien d6 va & 30,0°C vAn ding bing 2,0000s.
Tinh d6 16n cGa cutng dd dién trm:ing Cho khéi lugng cta
vat nang la 10g. Lady g = 10,0m.s™

ps : a) 2,0001s
E:D b) 2.10°V.m™!
7,

“-?/ 9.9% Con Jac don gém qua cdu nhd c6 khéi lugng m = 5,90g va
%, dudng kinh 1,0cm. Chiéu dai con Ic Ia 100cm.

&
9(0 a) Con lac dao dfng tai ndi c6 gia toc trong trutng
g7=-9,80m.s"2 . Tinh chu ki dao dong véi géc nhd.

%

b?’g'f; lac dao dpng 14n lugt trong chan khong va trong
khong“khi. Hoi phép do chu ki phai ¢6 @9 chinh xéc téi mic
- mnao thi hai chu ki dao ddng méi c6 gia tri do duge khéc nhau?

-

(Chi xét téc dung cia lyc ddy Ac si met cta khong khi.’
Cho khSi lugng riéng cia khéng khi 1a D, = 1,20g..7 ')

Ds : a) 2,006s

~ b) 531075
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9.10*  Con lac déng hd c6 thé coi Ja mdt con lic don dao dong tai

ndi cé gia tdc trong trudng g = x’m.s 2.

a) Trong khéng khi, chu ki cia con lic do duge
Ty, = 1,000s. Tinh chiéu dai clia'con lic don.

b) Con lac dugc cho dao ddng trong moi trudng chda khi
CO, . Tinh d9 sai bigt ctia déng hd mﬁi ngay.

o
¢
Chi xét anh hudng cua lye c‘lﬁy Acsimet . Cho biét : ‘?p

3
— Khéi Iu?dng rigng ‘cia chét lam vt ning con lac lfd)
D = 8,00g.cm™ JO\
Q;
’.1
i

— Khdi lugng riéng cla khong khi 1a D, = 1,25g.7

DS : a) 25,0cm

b) Cham 3,5s

Bai toan 10 Con lic don trong hé quy -chiéu
khong quan tinh

Trong hé quy chidu chuyén dong véi gia tic % so vdi he

quy chiéu quéan tinh, con lic ch;u thém tdc dyng cia lyc quén
tinh 1—;? ;

— Lip bidu thitc ctia gia téc trong truong hiéu dung (b:,éu
kién) :

Heg thic lyc & trang thai cin bing (con lic khong dao
dong) :
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m§+7§0+ ﬁqt =0

—
hay : mE+‘UO-—m;U =0

. Lap biéu thdc cta lyc cing :
TCo = m[h(g,ao)] = mg’
|h(ga,) : him cia g, 8]

. Lap biéu thic cla gia t8c trong trudng hidu dung :

.g’ =Irt_j:'E:I == h(g!ao)
m

— Suy ra bidu thitc chu ki dao déng

7 P, . Li luAn coi con lic dang xét nhu con K trong hé quy
: Q/OO chi€u quéan tinh véi gia tdc trong trutng g'.
' /%; . Suy ra bidu thic chu ki :
Zo ; z
7
Z. g h(g, ay)
v
@ BAI Tﬁ/n?,jHi DU
_ (D
o
10.1 Qua lac

hé coi nhu con lic don dao ddng tai noi cb
gia toc trong trudng g = 9,80ms 2 . Chu ki dao dong la
T = 2,000s. |

" a) Tinh chidu dai cta con lic.

b) Con lic duge dat trong mot thang méy. Thang méy di
1én t mat dat va dat do cao 300m trong 40,0s. Chuyén ddng
cua thang mdy gdm ba giai doan lién tigp :
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— Nhanh din d8u trong thoi gian t,

— Déu trong thoi gian ty = 2t;

~ Cham dén d@éu va dirng lai & d5 cao néi trén sau thii
gian tg = t;

Hay tinh chu ki dao dong ciia con Jc trong mdi giai doan
chuyén dong. Coi gia t8c trong trudng khéng déi.

O,
(Lay n2~9,86 ) | (":/

o

LUJC GIAT - \g-:’ép
a) Chidu dii ciia con ldc - 6’0

LY

&

2 2
Ta 6 : 1= &2 o 98020000 _[g9 4rom)
472 4.9,86 -

,7
b) Chu ki dao dong trong méi giai doan : E
vOi than

Xét chuyén dong clia con lic trong he quy chidu gin
may.,

Chon chidu duong Ia chidu chuyén dong, ta tinh dudc :

a; = lms__z; ag = 0; a4 = - Im.s ™2

Khi con lac & trang thai khong dao

ddng (cAn bang tuong dsi) trong thang B T
may, ta cb : g"ﬂ
m§+%;+ th =0
hay : mg +Cp— ma = 0 :' _ﬁt
P om
Suy ra : Cy= m(g +a) (|a|=g) R — H
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C6 thé xem con lic dat trong thang may chuyén dﬁ.ng la con Jac
thong thutng trong he quy chi®u quén tinh nhung dao dong tai noi
c6é gia toc tmng trudng higu dung 1a :

g+a

T’=2n¥—g—=2ﬁr .
= N gta
Vay :

—Gia:idnanlz'l"l--_‘bry ; =Ty—&_
g+a g+a,
- 2,00:}?@@_ ~(1,91(s)

10,80 L

Chu ki :

E:, — (iai doan 2 :
QO
25 T, = T =|2,000s|.
'y
/%f'/ — Giai doan 3 :
‘? .
% - Vg+a E g+a
‘( 3 3
»,
OO = 2000? 90 ~[211(9)].
f;;) 8,80

10.2 Con lac don c6 chu ki T = 2,00s khi dao dong véi bien do |

nho tai noi c6 gia tdc trong trudng g = 9,80m.s 2 . Sau d6
con l&c duge treo vao trdn mdt toa xe chuyén dong, trén dudng
nam ngang, nhanh din déu véi gia tc a = 2,00m.s 2

a) Dinh vi tri can bang cla con lic trong toa xe.
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>,

b) Tinh chu ki dao ddng véi bién

dd nhoé cta con lac khi
xe chuyén dong nhu trén. '

LUQC GIAT .
Xét con lac trong hé quy chifu gin véi toa xe.

a) Vi iri can béng trong toa xe :

Khi con lic cAn bang tmn%toa xe
(cAn bang tuong d6i), ta cb :

<7
mg f‘Uo+ Fy = 0 (Fy, = wm'%\éﬁ |

Suy ra : 2 2,00 %

tga = = = 22—==(,204
g 9,80 2

<&

Day treo léch géc a so véi phuong
thing ding

,..7
a = arctg0,204 =|11°30’ H
b) Chu ki dao déng :

Theo trén ta cling c6 :

Tom Vol s e w3

C6 th8 xem con lic dao ddng trong toa xe la con lic théng thutng

dao dong trong he quy chi€u quan tinh véi gia téc trong trudng hidu
dung la :

g =Ve+a

; ; ’ ' 4
Tacbchuki: T = 95 ——=2;rv
g Ve +a
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T = 0,99.T~1,98s|

10.3

Chuyén dong ciia mot thang may khi hoat dong Elugc coi la
bién déi déu..

a) Hoi khi nao thi thang may c6 vectg gia toc huéng len ?
Hudng xubng ? '

b) Thang may chuyén dong giita mat dit v mot giéng sau
196m.

Khi di xuéng cing nhu khi di I&n, mt nia quing dudng
ddu thang may chuyén @dng nhanh ddn déu, mdt n¥a quing
dudng sau thang may chuyén dong cham din déu cho téi khi
diing.

ng/ Do 16n cua céic gia tfc déu bang nhau va bang ig‘ (Lay
C’c::) 10
g 49\2,8111{52 )
- khoang thdi gian (theo déng hd qua lac dat trén
mat dit)\¢da, chuyén dong thang mdy tit mat dit xudng day

giéng. (%

— Dat vao thang may mdt ddng hd qua lac chay ding khi
né & trén mat dat. Hdi sau mdt ca lam vide 8 git, mbi givs 6
cimyén lén xudng, déng hé trong thang may chay nhanh hay
cham hon so véi khi né duge dat trén mat 'dat. Tinh d6 sai
lech cua déng hé. Gia sit gia tdc trong trudng g cé gia tri
khong déi trong gigng.
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LUQC GIAT

a) Xac dinh chuyén déng
Ta biét : |

. Chuyén dong thangnhanh Id?in déu c6 céc vectd a,v cing chidu.
. Chuyén dong thing cham dén déu c6 cic vectd ;,1? ngude chidu
Do d6 ta suy ra : O

— Thang may cé vecto gia téc a huéng 1én :

ho# o
oRe l *trong chuyén dong di xuéng cham dan déu. %,

<,

#

strong chuyén dong di xudng nhanh dén déu H ’

9O
%
#trong chuyén dong di len nhanh dén déu Acp
O,

. =
— Thang may cé vecto gia t6c a hudng xudng :

h
e *trong chuyén déng di len cham dian déu,

b) Déng hd qua lac dit trong thang may.
— Thoi gian cia mdt chuydn dong di xudng :

Trong nia doan dudng ddu, ta c6 phudng trinh chuyén dong :

Thoi gian t, dé thang méy di hét nia doan dudng nay duge tinh

bai :
h _ g, & = t = 10h _ 550
2 20 . g
= 10V2=14,14(s)
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Sau giai doan nhanh dén déu, thang may c6 van tdc v; xdc dinh

bai :
10 2 10
O T S
{10
Trong giai doan chuyén dong cham din déu tiép theo, phuong trinh
van tbc la : '
v=32t+v1= —E"l‘vl

10
Thoi gian t, cia chuyén dong la :

e 1[}‘%'1 - 109,8‘3’5 - 1[}\@

ty = = = 0.3 = 14,14(s)
Vay thoi gian cta Im@st chuy&n di xufng day giéng clia thang may
E;’ Ia :
«-g?/ t = t; +t, = 20V2(s) =~|28,28(s)

Z/O— Do sai lech ciia dong hd
%t con lac ddng hé & trang thai khéng dao déng trong thang may
chujr‘é/n_%ng (can bang tuong dsi). -

%

2
%




Ta c6 :Cy+ P+ ﬁqt =0 = To = PxF,, = m(g+a)
Dat PP =mg =7T.
Ta suy ra : g = gia

Con lac dao dong trong thang may chuyén dong cb gia tﬁc c6 thé
coi tuong dudng véi mdt con léc dao dﬁng trén mat dat tai noi c6 gia
toc trong trudng hidu dung g’. o)

Do @6, chu ki dao ddng la :

T = 22y —
g gta

Dat T = ?er la chu ki dao ddng cla con lc khi dat trén mat
g - : " ;

/ s ~

dat. Ta cb :

™ = zmyz__ 1 " T =--.._
g V 1 2 V 1+2
g g
Xét chuyén dong di xudng. Pat t'; va t’y la gia tri chi bdi ddng

ho trong thang may cho khoang thti gian nhanh din déu va cham
dén déu. Ta c6 :

.E.’_l.'.-_".,E‘*]'_-'= ]_—E " g t?2= T‘g == I-i-E
l:I ™ E 9 H g
Vay . t') + t', y1—~+y1+ _t2=%)

Khi di 1én hay khi di xudng chuyén d¢ng céia thang mdy déu gém
hai giai doan bang nhau, mot c6 a, huéng lén vA mdt c6 a, huéng

xudng (a; = a, = a) .
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Do d6, th#i gian ctia mdt chuyén Ién xudng chi bdi ddng hd dat

trong thang may la :

6, = 2t’; +t'y) = (vfl—ﬂ+¥1+ﬂ)t
g g

= (V0,9 + V1,1)20V2
=~ 56,49(s)

Db sai lech cua thoi gian chi bdi déng hd sau mdt chuyén lén xuéng

la:

A9, = 6, — 2t = 56,49 — 56,56 = — 0,07s

Su sai lech chi xay ra d6i véi thoi gian thang may chuyén déng.
Do dé, trong mdt ca lam viec véi 48 chuyén lén xudng, dd sai léch

/.
2}0 ctia ddng hd la :

A6 = 48A0, = |- 3,36s

‘@ tri A&m cho thiy ddng hé dat tmng thang may chdm hon.

10.4

Z

t 16 xo khéi lugng khéng dang k& dd dai tu nhién
l _ LSHL Do dan cia 1o xo ti 12 véi khéi lugng cla vat treo

vao, cif ? cho 20g. B6 qua moi Iyc ma sit va luc can cua
mbi trudng)

a) Treo vao 1o xo vt c6 khdi lugng m = 100g. Kéo vat
theo phuong thing ding xudng duéi vi tri cAn bing doan 2cm
roi budbng khdng van tdc du. Xac dinh chu ki va phm:tng trinh

'dao ddng cua vat. Ldy g = 9,80m. g2

b) Treo con lae 16 xo k& trén vio trong mdt chie xe dang
chuyén ddéng nam ngang. Ld xo lech khéi phuong thing ding
géc 15° . Tinh gia t8c cta xe va dd dai cta 1o xo.
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c¢) Treo mdt con lac don c6 dd dai 25cm trong xe dang

chuyén dong nhu & cau b). Xac dinh vi tri cAn bang cta con
lac don va chu ki dao dong nhd cla né.

LUQC GIAI
a) Chu ki va phuong irinh dao dong

— Ta tinh duge d@d cing cta 16 xo nhu sau :

k= F _mg _ 20107980 <,
Al Al 5.10-3 _Cc}p
_‘ )
= 39,2(Nm 1) 0
7,
Suy ra chu ki dao déng cta con léc Id xo véi vat m : b
“7

T = 2ua|B = 274 2L
k 39,2

:10,317(53

— Ta c6 tdn s8 goéc cliia dao dong :

/
B

Do d6 céc phuong trinh li d¢ va van téc c6 dang

x = Asin (20t + @)
v = 20Acos (20t + ¢)

Chon chidu duong thing ding huéng xuéng, géc thoi gian Iic budng
vat. Ta co :

x = 2cm
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A Zcm

Asing = Z(cm)
cosp = 0 P

I

b S

| Vay phuong trinh dao dong cia vat 1a :

X = Zsin (201: + %) (cm)

b) Gia téc cua xe — Dd dai ciia [d xo

a
f (m)

- - e S -
9 P
OCQ

7

A o |

., — Khi vt can béng trong xe chuy&n dong, c6 thé coi 1a vat c6 gia

huyén dong cta xe dudi tac dung cta trong lyc P v luc dan héi
F ﬂl@f} XO.
Ta (‘:3} ﬁ +F = ma
:' #

"/
%> tge = Ma _ a
P g

Do d6 : a = gtga = 9,80.0,268

~2,63(m.s~ %)

— Ta suy ra lyc dan hdi cua 10 xo :

- P _ mg

COosx = cosa

T S p———
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Db dan cua 1o xo la :

F _ mg _ 0,100.9,80
k  kcosa  39,2.0,966

Al =

~0,026(m) = 2,6(cm)

Do a6 do dai cia Id xo la :

I = EG+ Al =|27,6ecm

(

¢) Con lic don treo trong xe chuyén dong.

— Vat nang cta con lic don chju tdc dyng cta cic lyc hoan t%ﬁ .

tuong tu vat ning cha con lic 1o xo va c6 cling gia t6c cla xe.

Hai trang théi can bang d6i véi xe giéng nhau. Do d6, goc lech véi
phuong thing ding cta day treo con lac don la :

,B=.-:x=,15“I

— Li luan tuong tu nhu trong cau b) ta c6 lyc cing cua day treo
con lAc don khi cAn bang trong xe (khéng dao dong) la :

Ty = 28

Cos&x

C6 thé xem con lic don trong xe tuong duong véi con lac don dat
trén mat dat tai noi c6 trong luc hidu dung fﬁ sao cho :

l .ﬁ+@g=ﬁ’
~ cosa

gia téc trong truong hiéu dung la :

g‘:_g___.

COBcx

162

&

“

%.




Do d6, con lac trong xe ¢6 chu ki dao ddng nho la :

E 9,80

986(5

10.5/ Mobt con lic treo & tran clia mdt xe chuyén dong trén dudng
déc nghiéng géc o so véi mat phing ndm ngang. Coi nhu xe
trugt khong ma sat trén dutng déc. '

a) Xac d;nh vi tri cAn bang clia con lic trong xe.
b) Lap bidu thie cia chu ki dao dong v6i géc nhéd cia con

lac.
'fl F
g{, LUgC GIAI
O’) Xét con lac trong he quy chifu gin vdi xe.
| ‘%,a,; Vi tri ctm bing :
’
&

Pdi véi he quy chidu gin véi xe khi con Jic can bang ta cb :
mE+"Cb+-th =

- > —=
= mg +Cyp = ma
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Néu chuyén dong khong ma sat ta c6 gia téc chuyén dong cliaxe 1a :

a = gsina

Chi#u lén he truc mxy :

Cox =Cpsinf = ma.cosa = mg.sina.cosa

’ffoy =Cycosf = mg — mg.sina = mg(l — singo:) = mg.cos’c

Do d6 : tgf

Il

hay : B =

2

thr 5,.
(
/9

o)
0 vi tri can bing tudng ddi diy treo nghiéng géc « so vdi p\%;lg

thing ding.

b) Chu ki dao dong :

Theo két qua & trén ta o :

G = ‘-"QEH—‘E‘»’E? = mgcosa

Q.
Chii 7 : Q7
C6 thé chiéu phudng trinh Iyc 1én he '
true : mx theo phudng mit phéng nghiéng ;‘
(hdéng xudng) vd my vudng gbc véi mit
phing nghiéng,
mg.sina *"Q: - th = 4

>C, = Fy — mgsina

= ma — mgsina = {

‘Co chi ¢6 thanh phén trén truc my.

Vay diy treo vuéng gbc vdi mit phing
nghiéng, nghia 1 hgp véi phudng thing
ding gic a .

Gia tdc trong trudng hieu dung Ia :

g = gcosa
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¥

Cé the xem con lic dao ddng trong xe chuyén dong la con lic
thong thung dao dong trong he quy chidu quan tinh véi gia téc trong

trudng g’.
Chu ki dao dong 1a :

T, H— _‘}”"'_I': i_ — 275 _I__
gg’ geosa .

@ BAI TAP LUYEN TAP

'10.6  Con lic treo vao trin ctia mdt toa xe chuyén dong xudng
dde ué’hiéng géc a so v6i mat phing nam ngang. He s& ma sét
Ia k. |
a) Xac dinh vj tri cAn bang cta con lic trong toa xe.
b) Lap biéu thic cla chu ki dao dong véi géc nhd.

29 oy R sina — k.cosa
c%, cosa + k.sina
s

.

' ’ [
2 R .

103(000011 lic don treo vao trin modt xe lén déc nhanh din ddu
' vd@ t6c a. D¢ c6 do nghidng @ so v6i mat phing ngang.
é)?c dinh vi tri can bang cua con lic trong xe.
b) Lap biéu thic chu ki dao dong véi géc nhd ciia con lhc
trong chuyén ddng 1én ddc cla xe theo chidu dai I va gia téc -
trong truong g.

DS : a)f = arctg( ﬂa—)

g + asina

1
\Iag + g2 + 2ag sin o

by T = 21:\/-
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10.8*

giai doan chuyén dong cia thang may.

Mbt con lac don c6 chifu dai [ = 100cm gin vao trin cla
mbt thang may,

a) Khi con lac bat diau dao ddng thi thang mé.}; dang di len
nhanh din déu véi gia téc a;, = 2,25m.s 2 trong 10,0s i tiic
thi chuyén thanh i::lﬁm ddn ddu vdi gia téc ay, = 1m. s~ 2 trong
9,0s. Tinh s& dao dong con lic thuc hién dude trong @hﬂl

_Q

b) Gia sit dang chuyén dong thi day cap cta thang ma}r du@

va thang may rdi ty do. Md ta cAc tinh hudng xay dén vdi con
lic trong thang maéy.

(Lay m=3,1 )

DS : a) 10 dao ddng

Bai

toan 11 Phwong trinh chuyén ddng, vin téc,

166

e cdng ddy va nming Ilwgng dao

dong ctia con kc dom.

1. Phwong trinh chuyén déng

]

a = a sin(wt + p)

a,_ va ¢ do cac diéu kien ddu x4c dinh

-m

s = al
2. Vin toc

Ap dung dinh li d@dng nang :

v = 2gl(cosa — cosa )

& |
. |

2




3. Luwc cédng
. Ap dung @inh luat II Newton :

i T —
mg +'C.: 1ma

. Chi#u 18n truc huéng tam :
C = mgeosa + mﬁ

. Thay bidu thic cia v
T= mg(3cosa — 2cosa,_)

4. Ning lwgng dao ding

. Pdng nang :
v 1 o .
7 E; = —mv® = mgl(cosa — cosa,,)
% 2
O@_ . Th& nang (trong trudng) :
//4:?/ E, = mgl(l — cosa)
b
srC/Co. Nang lugng (cd ning) dao dong :
% 3 E = Eg+E,
Q;? E = mgl(l — coser)
véi a rﬁ E= %mgla‘?‘n = émwzﬁz A=s8, =la)
@ Al TAP THI DU
11.1| Mbt con lic don cé chifu dai [ = 100cm dao dong tai mdt

.|noi c6 gia tbc trong trudng g = 10,0ms™2 .
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a) Tinh chu ki dao déng v6i géec nho.
b) Tu vi tri cAn bang, dua con Iac téi vi tri c6 géc lach
ag = 0,10rad va budng khéng van téc ddu. Lap phuong trinh

chuyén dong cia con léc. Chon gdc thdi gian tiy ¥.
(Liy 7% = 10)

e

LUQJC GIAI
a) Chu ki dao dong : o}
<<
Ta c6 : T = 2::@ = 2100 =[2,000) -%3
g . $x
b) Phuong trinh chuyén déng : C;é)%;‘
Phuong trinh theo toa do géc c6 dang téng quét : Z{7
a = a sin(wt + ¢) J :
Suy ra : v =8 = ld = wla_cos(wt + p)
Chon t = 0 lic budng ta c6 :
. a: =a
t=0:]° o S DA T
v = ( cosp = 0 P = —
2
Véi w = L. nrad.s™1 ta cb :
il i

ll.%
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a = 0,10sin(zt + ;_")

Mbt con lac c6 chifu dai / dao ddong tai mdt ndi co gia téc
trong trutng g. Vat nang c6 khdi lugng m. Bien do goc la

[#4

m'




L

il
a nho).

o 16n va a,, nho).

Ap dung so :
I=100cm ; g = 10,0m.s 2

k]

an = 0,10rad ; m = 1,00kg.

a) Lap bi€u thitc clia van t8c vat ing véi toa dp gbc a. Suy
ra bieu thidc.cia van t6c cuc dai (xét trudng hgp «  16n va

b) Lap biéu thic cla lyc cang day treo wng véi toa do goc
a. Suy ra biéu thic cta luc cing cuc dai (xét trtrang hgp

LUOC GIAI

a) Van toc :

Ap dung dinh li dong nang cho chuyén dong cua vat nang tir (1)

Vay %= +V2gl(cosa —~ cosa_ )
s

vm,;%g; V2gl(1 — cosa,_ )

a
hay : v = 2sin—= Vgl
- 2

Néu o nho : sinc;—m a-—;-(rad)

t

Do @6 : v = a Vgl

max m

dén (2) ta cb :
AE; = 1mv® = A >4 A,
d 9 g
90 Apg = mgh = mgl(cosa — cosa,)
c%/ Ar=0 (@1 A

.
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Ap dung sb :

v = 0,10V10,0.1,00

i

'31,6(0111.5"1)

b) Luc céng :
.511:- dung dinh luat II Newton ta cb :
—l -
mg +C = ma

Chiéu l&n tfuc huéng tAm :

2
T — mg.cosa = may, = mlzv
V2
Suy ra : ‘Z?=m(gcnsa+ I)

Thay bigu thic cta vZ trong ciu a ta suy ra :

‘T = mg(3cosa — 2cosa_)

Do d6 : Tpax = M3 — 2c08at,,)

mg[l +2(1 - cosa_ )]
. 9 %y
hay : [N mg(l + 4sin ——-)

2
Nﬁuamnhﬁtacﬁ:

, ’Z_f-’mﬂ = mg(l + aﬁl)
Ap dung s6 :

2
Toae = 1,00.10,0(1 + 0,10%)

= {10,1(N)

)
(/_Q
%
"X
>
&




11.3

Con lac don c6 chiéu dai [ dao dong véi bign dd géc a  nhd.

Vat nang c6 khéi lugng m. Gia téc trong trudng tai noi dao
dong la g.

a) Hay lap bidu thic ciia dong ning vA th& ning cda con
lac tai :

— Vi tri bign

— Vi tri cAn bing

— Vi tri bat Ii

Suy ra nang lugng dao dong dugc béo toan.

b) T phuong trinh bao toan ning lugng dao ddng, hay
thiét lap phuong trinh vi phan cia con lic dao ddng véi géc

nho.

OOO
~,

%,

LUQC GIAI

d@zéu thire cua fiﬁng néng va thé nang :

Ap g dinh li dong nang ta

thiét

Chon : (E), = 0 : gbc thé nang.
Suy ra :
~ O vi tri bien :

Ed=

lé.p‘( vi tri day treo hgp
vii phﬂdng% ding gbéc a :
i

= 2g"£(ﬂc;sc/(>9 cosa, )

0; E, = mgl(l — cosa,)

171




Nang lugng ddo ddng :

E = E;+E, = mgl(l — cosa)

— { vi tri cAn bang :

Nang lugng dao dong :

O
E = _Ed + E, = mgl(1 — cosa_)) Q_Q _
mﬁfwtnbétklcu toa dd gbc a : (?85
By = Imv? = mgl(cosa — cosa ;) 50\
: %

SN

Nang lugng dao dong :

87 of 156

E = E; + B, = mgl(l -~ cosa,)
Vay ¢ moi vi tri ta lubn c6 :
E = mgl(l —~ cosa,) = const

Néu a, bé c6 thé viét :

E = %mglcri = const
b) Thiét lgp phwong trinh vi phan :

- Phuong trinh bao toan cd nang :

E = lnv®+ mgl(l — cosa) = const
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g/ﬁ'(é Vat nang kich thuéc nho
¢

Véi @ nho ta co

E = 1mv?+ lluglcxz = const

2 2

Lay dao ham hai v& theo t ta dudc :

mvv’ + mglaa’ = 0
I v! i —_ 22
Nhung ifcx’ = :t— v

Do d6 hé thic trén trd thanh :

mv[s” + ga] = mv (s" + Es] =.0

= #

E‘vé}r la phuong trinh vi phan cia dao ddng didu hoa.

26 Ichdi lugng m duge treo vao
@ day Ichdong dan cé chiéu

d{ P= 100em.
2

Bﬁﬁg?{ia cua day dude gan
vao diém cd dinh O.

X

- Vat duge dua khéi vi tri
can bang t6i vi tri A ing véi
géc lech «; = 5° va budng
khéng van t6c ddu. Khi vat qua vi tri cAn bing, day treo vudng
vao mot dinh O’ § dudi O, trén dudng thing ding va cach O
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doan OO0’ = 40cm. Vat chuyén ddng t6i vi tri B dng véi géc
ay .

a) Tinh g .

b) Tinh ti s lue cing cta day treo ¢ hai vi tri A, B.

c) Tinh ti s§ luc cing ctua day treo ngay trude va sau khi
vitdng chot O,

d) Cac ti s8 tinh & c4c cAu b va ¢ thay ddi thé nao néuﬂéét

Lay : g = 9,80m.s %n° = 10

O’ duge dich xudng dudi thém ? d)

E‘
|
|
|
E_
&
|

LUQC GIAI
a) Tinh ag :

Heg c6 co ning bao toan. Ta suy ra :

OA(1 — cosa,) = O’B(1 — cosa,)
Do dé6 :

Vay : ay = ay OA _ Bﬁ = 6°27
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b) Tinh ti s6_==

JCB ‘

- -
Ta cb : mg +C = ma

Chi&u l1én truc hudng tam :
‘C' — mgeosa = may, = m—

Do dé ta suy ra :

T\ = mgeosa, ;Cp = mgeosa,
© 2
o,
O’) B cosay aﬁ
7 '3
o
S
..i.
@%@, ~ 14827 aq =[1,0026)
B g, 2 2 .
\( "Ci
¢) Tinh %}lﬂl
1

Ta lap duge bidu @c cua lyc caing ing vii gbc léch a clia day treo:
T = mg(3cosa — 2cosa, )

GIra = 0. Do d6 :
‘TGt = mg(8 — 2cosa,) |

Ngay trudc khi vuéng dinh O’ con lac cé a, = @, . Ngay sau khi

F - 3 2 - L
viuéng dinh O’ con lac e ay = ag .
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Vay :

‘i = mg(3 — cosa,) = mg(l + 4sin®
T1 = mg(3 — cosa,) = n1g(1 + 4sin®
Do d6 ta c6 :
—L = 1ﬁ1+{a1—-a2)=1
(& 1+ ﬂ%

—

0,9949

d) Sy bién thién céac ti sb luc cing :
Néu doi O’ xudbng thap, O’'B giam. Do d6 :

OA

ay 9
—) = mg(l + a3)
2) .

a 2
?2) = mg(l + ay)

Qe = a. W — : tang
2 "YWoB
Suy ra :

ron 2 2

st A = 1+ . g
i 1 -+ 2

" Tisﬁa’ﬂ? = " . s giam

I 1+a§
11.5 Con lac don c6 chiéu dai [ = 100cm dao ddng tai ndi c6 gia

téc trong trudng g = 10,0tas””
m=0,500kg.

cho con lac.

176

Vat néng c6 khéi lugng

a) Pua con lac t6i goc lech «, = 0,10rd va budng khong
van tdc ddu. Tinh chu ki dao dpng va nang lugng da cung cép




.F
!
i

(Ldy 72 = 10).

b) Do ma sat nén sau 50 dao dong, biéen dd chi con lai
0,05rd. Tinh n&ng lugng bi hao hut. D& duy tri dao dong cia

con lic cdn st dung mot dﬁang cd nhd co cong sudt t&i thidu
bao nhitu ?

LUQC GIAT

a) Chu ki — Nang luong cung cap

nang :

E = E, = mgh = mgi(l - Ccosa,)

Ta cb :

ML = _iﬂ 100 =|2,00(s)

g

Nang lugng cung cdp la thé

. 2%

Eﬂ%llugzag = 10.500.10,0.1,00.0,10

b) Niing luwong hao hut — Cong sulit toi thiu cia dong co :

2
- 08p5() =[25(m)

— Nang lugng ctia con lac sau 50 dao dong Ia :

E =~ %mg’la’g = %.0,500.10,0.1,00.01052 ~ 6(mJ)

D6 hao hut ning lugng la :




)

."_r & 15

— P& duy tri dao ddng ctia con lac, dfmg co phai c6 cong suflt t8i
thidu sao cho tao dirge nang lugng béng nang lugng bi hao hut tmng
thoi gian 50 dao dong. )

Cong sudt tdi thiu la :

AE| _ 19.107% _ |
o ] - =[190(W) |&°
= t 100 <’:/_Q

.9

o

15.6

|

Mbt con lac don gbm mdt qua cAu nho bang thép, khdi lugng
m treo & ddu mdt sgi day mém, khéi lugng khéng ding ks,
khong gian, dai / = 1,00m. |

Phia dudi diém treo O, trén phuong thing ding, c6 mot
cai dinh duge déng chic vao diém O’ cich O doan 50cm sao
cho con lac vAp vao dinh khi dao dong.

Kéo con lac khoi phuong thing ding goc a,.= 3° rdi tha
ra. Bo qua moi ma sat.
a) Tinh chu ki dao ddéng cia con léc. Ldy g = 9,8m.s

b) Tinh bién dd dao ddng cia qua cAu & hai bén vi tri can
bing. V& dé thi cta dao dong.

c) Néu khong déng dinh vao O’ ma dat & vi tri can bang
I mot tam thép, thing ding, gi cf djnh thi hién tugng sé xay
ra nhu th& nao ? Vé dd thi dao ddng cua qua cau.

(Coi va cham ctia qua cfu vao tAm thép la hoan toan dan
hoi).

.
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% = 1,00 + 0,71 =[1,71(s)
K W __ A
77¢5) Bién db dao dong — DO thi

LUGC GIAT
a) Chu ki dao déng cua con lac

Mot chu ki tron ven cua con lic gém 2 nia chu ki :
* Nura chu ki cua con lac c6 chiu dai /

* Nita chu Id cta con lac c6 chidu dai L
2

Do @6 chu ki dao ddng cia con
lac da cho.la :

I l
T==x = 4+ W=
VR
3114[\7'1,90 +\f 1,00 |
9,80 2.9.80

]

T e ———y————

(e
—;?}uyﬁn ddng cla con lic e6

cd nanﬁ’ju toan. Do @6 :

\(J/,‘.) EYs = Eya

‘ Q”? ! |
= (91(1 — cosay) = E(1 — C0say)
= msdg = 2cosa; — 1

Vi -‘"1 va a, d8u la nhiing géc rit nho ta c6 thé ap dung cong thire

gén ddng :

. ;::2
cosa = ] — —
2
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2

o PR
Vay : 1 ——= = 2(1—-~1)—1
2 2
= a, = V2 = 4,24° = 414

Céac bién dd dao dong la :
#a; = 3° vé phia chidu dai [
va, = 4°14’ vé phia chidu dai %
— Pé thi etia dao ddng :

Ta @8 ¥ ring :
Nita chu ki cta con lac chiéu dai / Ia :

Nua chu ki ctia con lc chidu dai l la :

2
T

2 . xyi = 3,14? 1,00~ 071(s)
2 2g 2.9,80

Suy ra dé thi sau (chiu duong huéng vé phia con lac c6 chiéu dail).

Aot(®)

292 gy

424 |




c) Con léc va cham vao tém thép.

Va cham hoan toan dan hdi nén cd nang cia con lac bao toan. Do
d6, sau va cham, con lAc chuyén dong ngude lai téi vi tri ing véi bien

do goc a; = 3°.

~ Sau va cham ddu tién ké tir ldc bubng thi khoang thoi gian gida
hai va cham la : _'
:'l Tl - 5 5 £t . .

] — = 1,00(s) (nita chu ki dng v6i chiéu dai [)
2

Ta vé duge d6 thi dao ddng cta qua cdu nhu sau :

t

B BAI %LUVEN TAP

11.7  Mbt con lac dao ddng véi géc nhd cé chu ki T = 2,00s.

- a) Tinh chifu dai cua con lic coi nhu con lac don. Lay

g = ®ms 2.

b) Bién @ géc la @, = 0,10rad. Vi€t phuong trinh chuyén

ddong cuia con ldc. Chon gdc thdi gian la lie con Iic c6 toa do
cuc dai. | |
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11.8

11.9

182

chidu dai 1.

¢) Tinh thdi gian ngin nhéit @8 con lac di tit vi tri c6 gbe
lech @; = 0,05rad dén vi tri c6 géc lech a, = 0,01rad.

DS : a) 100ecm

b) @ = 0,10sin(xt + 5’;.}

c) At = 0,17s
&3
%
Con lac c6 chidu dai I, vat nang c6 khdi lugng m. -%r_)
a) T vi tri cAn bang thing ding, truyén cho vat van tfic\g’.ép
nam ngang ‘1- Tinh bién dd dao ddng theo m, [ va v,. JO
b) Day treo chi chju duge hyc cang 16n nhét . Van tbe C: |

\“i; kich thich con lac phéai thoéa diéu kién gi dé day treo khong
bi dit trong qua trinh dao dong ?

c) Gia st trong khi dang dao dong thi ¢ vi tri dng véi goc
lech o so v6i phuong thing ding, dfu trén cta day treo con
lic bi sit khoi diém c8 dinh. Khdo st chuyén ddng cia vat

nang sau do.

2

Ds:a)a, = arccns(l _'2%)
g
b) v, ﬂJZE(%mg)

¢) Vat roi ty do, ném xién hay ném ngang tiy gid tri cua a

Mot con lAc gdm vat ning cé khdi lugng m treo vao day cb




a) Bién db dao dong la « . Tinh vAn téc cyc dai cta vat
theo m, ! , « . Xét hai trudng hop a_ 1a géc nho va gée 16n.

b) Con lac dude treo ) \,
duédi mdt dia cAn nhu hinh
vé. Téng khéi hugng & dia
can B 1a m’. O dia can A
c6 dat bi cho can bang khi
con lac khong dao dong.
Cho con lac dao déng véi
bién 46 a_ nho. Can mét

(<]

A L

can bang. Hay giai thich.

c) Dat mdt vat cin dudi dia cAn A dé€ gii cho A khong
xudng khoi vi tri cAn bing. Khi dé6 n&u con lic daﬂlﬂf;mg, dia
can B sé c6 hic xudng thap hon vj tri cAn bing. Hay giai thich
hién tugng.

DE dia B khong xuéng khdi vi tri cAn bing trong qué trinh
¢on lac dao dong, ta giam bét khdi lugng Am’ tit m’. Tinh
mﬁ’/ hé nhat phai giam. :

&, :
/)o DS : a) V2gl(1 — cosa,) ; a, Vgl
e
’ O . 9 (4] .
(9 e) Am’ = d4sin f-mg

11.10* Mpt tinh chat ciia dao ddng con lic don it duge chd  dén,

d6 la mat phang dao dong ctia né. Mat phing nay ¢ dinh trong
khong gian. Do d6 khi Trai D4t quay, mat phing dao dong cia
con lac thay d6i huéng d6i véi mit d4t. Foucault da diung hién
tugng nay dé xac nhan chuyén dong quay cua Trai Dat.
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Con lac cta Foucault gém qué cdu c6 khéi lugng
m = 28,0kg treo vao modt day dai [ = 67,0m. Con lic co thé
coi 1a con lac don.

a) Qua nang cia con lic dugc dua khdi vi tri cAn bing
thing ding 2,00m va budng khdng van tdc dau.

Tinh van tbc cta con lac khi qua vj tri cAn bang va ti s
gilla cac gid tri cuyc dai, cyc ti€u cla lyc cang day treo con

lac. - o}
| %

b) Do luye can cia Ehﬁng khi nén con lac chi dao d@z%jugc
6 git. Tinh co nang tidu hao trung binh trong mdi chu 1&9&

dd giam van tdc trung binh sau mbi chu ki. d%b
c) Véi do giam vén tdc trung binh trén day, hay xac dinh Q?,
bién d6 dao ddng cia con lic sau 1 git dao dong va ti s& cac 4
gia tri cyc dai, cyc tiu cta lyc cing day treo vao ldc dé.
)
DS : arv_.. = 0,76ms™ 1 ; “max ~ 10013

’rC'imm
b) 11mJ ; |Av] = lmms™

¢) 1,83m ;E‘m ~ 1,0011
rU”mjn

11.11* Con l4c don c6 chidu dai I c6 ddu day 8 djnh treo vio modt
bic tutng nghiéng géc f so véi phudng thing ddng.
Kéo con lac khoi vi tri cAn bang géc léch a va budng khong
van tdc dau.

Gia sit va cham gitta con lac va tudng la hoan toan dan héi.
Coi a,f 1a cac goc nhd (@ > f).
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a) Ching td con lac dao ddng tufin hoan.
Lap biéu thic cta chu ki dao dong.

b) Tinh nang lugng trao d8i gita con lac
va tutng trong mdi ldn va cham dan héi.

DS :a) T = W-(Jr+23i‘csinﬂ)
g

&

I

B O
|
\

b) P (a? - )

11.12* Mot con lac don c6 chibu dai I, vat nang c6 khéi lugng m.
Con Ic & vi tri cAn bing thing ding, ngudi ta ban thing theo
phudng ngang vao vAt nang cuia
con Jac mdt dan nho cé khéi lugng

.'.29 m’ < m vdi vé.n‘tﬂl:: ‘?ﬂ mm
%} a) Ching té con lac sé dao
’ ‘-?/\ ddng sau va cham. £
;/(/ b) Tinh bien dd dao dong theo
C%)n, w’, [, v, cho hai trung hgp : é Ve
\( N apill) T
% Va cham tuyét d6i dan héi m
@a cham tuyét ddéi khong
dan ht?cp
2v2
DS : b) o ='arccus[1 - 0 ]
ml
o2
a =ar{:cns[1- - : ]
m
2g1 (1 +—)
m
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11.13* Mbt con ldc gbm vat nang c6 khdi lugng m gin vao diém
cudi cia mdt day nhe khong dan. Piu kia clia day treo vao

diém O trong mdt thang may. Con lic dao dong véi bidn do
a.. Ngay khi con lac vita t6i vi tri cAn bang thi thang mady

chuyén dong véi gia toc a(a< g).

Tinh bién d6 dao dong ctia con lac trong thang may chuyén

dong. Xét hai truong hop :
— Gia t6c thang may a hudng lén
~ Gia téc thang may a huédng xubng.

bs : B

o ——

“
9
Sp,
A 1
arcms[l - —gi-(mscxm - 1)] C%-O |
g+a )
2

11.14* Mbt con lac gdm vat nang kh&i hwgng m gén vao mdt thanh
nhe chiéu dai / va lién k&t co hoc véi hai 1o xo nhe nhu hinh
vé. Khi con lac & vi tri cAn bing, hai 16 xo khdng bién dang.
Céc 16 xo c6 hg s6 dan héi ky, k, va dugc bd tri sao cho ludn

- ————- Wicid 774
dy
d; i-«nﬁw o
: ko

me

186

luén thing ngang.

Kéo con lac lech khoi vi tri can
bing mot géc nhd (trong mat
phing cia he hic cAn bang) va
budbng khéng van t6c ddu.

a) Chiing t6 con lic dao ddng
didu hoa.

b) Lap biéu thiec cta chu ki
dao dong.

27

V g, kndy +kydp
L m/?

b) T =
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11.15% C6 ba hé dao ddng dugc ciu tao nhu cic hinh vé sau :

@ ST el

a) Véi he 1, vat m; dugc budng khong vin tdc diu tdi va
cham véi vat m, = 2m,. Géc lech @, nhd (< 10°).

s
63; Hay nghién ciu chuyn déng cia hai vat trong hai trutng

p :
é)g'; Va cham dan hdi A
\(Ja cham mém.

b) @}1& 2, vat m, cling dugc budng khéng van téc diu
tdi va chéﬁ%gbwét ddi dan hodi véi m, = 2m,. Géc lech o, nhé
va my trugt khdong ma sat trén méat san nim ngang.

— Tinh bién dd cia dao ddong thd nhét sau va cham.
= — Mubn cic va cham lién ti€p gita hai vat ludbn xay ra tai
vi tri va cham dau tién, phai c6 he thic lién lac nao gita
m,, k, [. Trong diéu kién d6, tinh tdn s8 va cham.

c) V6i he 3, hay tinh chu ki dao déng khi hai vat dude kéo
lech khoi vi tri can bing thing ding géc « nhd va budng
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khong van toc ddu. Coi 16 xo ludn nim ngang (khong khéi
lugng). Xét hai trutng hgp :

— Hai vat duge kéo lech vé ciing mdt phia

— Hai vat duge kéo léch vé hai phia.

0 vi tri can bing hai con l&c thing ding; 1b xo khong bién
dang

DS : a) Dao ddng cing chu ki.

8'{'0{]5&“) o(:;/

b) cx’ﬂ = arm:ns(
-9

%
A = 4‘#@5—(1 — cosagy) ; meg = ki C%-
4

; &
T = 2n T = 2n i
ot = my7 \/ 5o 7

i

11.16* Mot con lhc gébm hai vAt nhd gin vao mdt thanh nhe. Ha
c6 thé quay quanh modt ban 18 & d4u trén cda thanh va vach
mot mat phang thang ding

a) Kéo thanh khoéi vi tri cAn

G i ek W bang mot géc lech nhd va budng
qu tu do.
Ly Ching to he dao dong dibu
R <. hoa. Lap bidu thic cta chu ki.
M, @-———Y— b) Hay ching td0 he tuong

duong vdi mdt con lic don. Tinh
chiéu dai / cla con lic don nay
theo m,, m,, {;, L,.
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c) Pinh van t8c nhd nhdt phai truyén cho vat m, theo

phuong ngang d& thanh c6 thd quay trdon trong mat phing
thing ding. -

m, > + mylZ
DS : a) T = ZJTV 22 23
g(m,l; + myl,)

b) Suy ra tir a

o) vy = 2%1 +~nm-1—:-)g3

11.17* Mot mat ciu 16m, nhén, ban kinh R; bén trong cé modt vat
nhoé khdi lugng m c6 thd trugt khéng ma sat.

a) Vat duge dat &

) vi tri ban ddu cdch
Oc?/ vi tri cAn bing mot
/;"@ doan nhd so véi ban
A\ kinh va budng nhe.
C@J Hay ching té6 vat

dong didu hoa.

Lh{ﬁ)bteu thdc caa

chu'\k /51011 lac don tuong duong cé chibu dai nhu th& nao ?

b) Tﬁ%r vat bang mot vanh tron cing khdi lugng. Ban kinh
cia vanh la r << R. Cang dat vanh & vi tri ban ddu tuong
tw-nhu trén va budng nhe. Vanh lan khéng ma sit trén mat
cdu. Chuing t6 vanh dao dong diéu hoa. Lap bidu thie chu ki.
S0 sdnh hai chu ki. Giai thich.

ﬂS.‘a]T=2JIvE; I=R bT=2o2rY2B-1
g

g
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Chuyén @8 Il ~CAC VAN DE CHUNG CUA DAO
PONG CON LAC

A. TOM TAT GIAO KHOA

e Dao dong tit din o)
7

9
%

® Dao dong cudng bic — Cong hudng
© Téng hgp dao dong
® Phép hoat nghiém va hign tugng tring phiing

I. DAO PONG TAT DAN

F
. Khi dao ddng cé [ ﬁms & ST giam. Hé nging Idan dong
can

sau modt thoi gian.

. D8 thj :

. Ma sat hay lyec can cang lén, tit ddn cimg nhanh.

Né&u ma sat hay luc can rét 16n, c6 thé he khoéng dao ddng.

[ O()




@

/\

I1. DAO PONG CUGNG BUC — CONG HUONG

1. Dinh nghia

Dao dong cudng bic 1a dao ddng dui tac dung cta hte
ngoai tuéin hoin

F = Fﬂsinwt

2. Tinh chét

Khi dao dong cudng bic dat ch& @6 én dinh ;

3. Cong hudng
. Biéu hién :

A, dat cyc dai.

. Dibu.kién :

:th::

f'h.‘_fc = fﬂ

¢fﬂ.- tan so riéng clua hg)
%

1L Tééc HOP 1IAI DAO PONG CUNG PHUONG

Tﬁc‘% vao mot ﬁ;at dong thdi cdc dao ddng :
7

X9 = Agsin(wyt + ¢,)

Toa dd vat :|x = x; + X, |(x : chuyén dong téng hgp)

1. Tong hop hai dao déng ciung phwong, cing tin sé)
cung bién dd

X9 = Asin(wt + ,)

[ X, = Asin(wt + ¢,)
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x = 2Acos—— - sin(wt

2

P11~ Pg +5‘31+@2}

2

khac bién do A

2. Tong hop hai dao. dong cing phuong, cing tin

Xy = Aysin(wt + ¢q)
Xy, = Agsin(wt + ¢,)

bién dd, ¢o tin s gin bang nhau
{

] xp = Asin(w;t + ¢y)
: , w
i Xy = Asin(wgt + py) =

Tacd: x = x;+3x, =,,lfsi;n(r,:.-t+'fl}}

.ﬁy = ZAIms(u.t+ P17~ P2

(& bién thien vi tAn s8 f = |f; — fy] )
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B. HUONG DAN GIAI TOAN

Bé'

toan 12 Dao déng tit dén

Chi xét trutng hgp tht didn cham do lyc ma sit hay luc
can khong ddi.

— Tinh chu ki dao dong :

(“Chu ki” = thdi gian vat qua x__lién tip)

2
\ >, Lap phuong trinh vi phan cla chuyén dong

/)
6;)(9 X" = *-::(xt-i-)
(F = const : lyc ma sit hay luc can)
- . Bién ddi :

Pat: u=zxzL
k
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Suy ra “chu ki” T.
— Tinh s8 dao ddng thyc hién :

. X6t 1 “chu ki”. Ap dung gin ding ning lugng cta dao
dong diéu hoa :

|AE|, = E,-E, = %mmz(ﬁf—n AY) (A = x,)

Il

-éumwﬂ(ﬁl + A)(A, — A) <o ,

2
= mw“A;.|AA|,

. Tinh cdng cla lye ma sat hay lyc can :
|Ag|=4|F|A, = |AE|,

. Suy ra d9 giam cua x . sau chu ki dau tién :

|AAf; = ﬂ% = const (x,, gi&m theo cép s6 cong)

maw

. Tinh s6 dao ddng thyc hién :

2
A, _ mw Al

N =
|AA], 4|F|

Chii ¥ : Cé thé gid thiét cia dé bai cho Xpey gidm theo edp s6 nhdn. Khi dé ta
dp dung tinh chét eda cdp s8 ndy dé thue hién tinh toén.




B sAl TAP THI DU

12.1| Vat c6 khdi lugng m = 0,500kg gin vao 1d xo ‘¢é he s& dan
héi k = 2,46N.cm™". Vat dao déng c6 ma sat trén mat phing
ngang. He s6 ma sit 1A 4 = 0,05.

a) T vj tri cAn bang, kéo vat theo phudng truc 1d xo doan
X, = 3,0cm va budng ty do. Tinh thdi gian clia dao ddng ddu
tién.

b) Tinh d9 gidm gia tri cyc dai cta li @6 (“bién d6”) sau
mdi dao ddpng. Suy ra s& dao ddng thuc hign dude.

(Ldy 72 = 10)

5(,:/ LUOC GIAI
7 a) Thoi gian cua dao déng dau tién (“chu ki”) :
2 .

';} Dinh luat II Newton cho :

*6:) i - = —»
,2}&= —kx+F_ = ma

Xét %o’ ng thoi gian vat chuyén
dong ngui itu duong ta cb :

F
hay —k(x——2) = mx”
k
) F
Dat ::-::——1’:’—iEE = u. Ta c¢6 phudng trinh vi phén :
u::m _l{'-u.
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Vat c6 chuyén ddong tuan theo quy luat ctia dac ddng diéu hoa trong
khodng thoi gian nay.

Li luan tuong tu cho khodng thai gian vat chuyén ddng theo chiéu
dudng ta ciing c6 cung mdt két luan.

Vay thti gian cla dao dong ddu tién duge tinh theo cdng thic cda
chu ki dao dong diéu hoa :

k 245 17,00

T = oMM = 2, Y0500 _ 2 _ g 286(s) Cj{;
<o

b) Do gidm gia tri cwe dai cua li dd - SO dao dong :
— Theo d8, ma sit nhd. Dao dong tit din chim nén c6 thé coi%—
didu hoa trong mbdi “chu ki”. Do dé ta cb : &

1,:42 Q7
E = kA | f’;,
2 2
. 1 2 2. _ 1
Vay : |AE| = ;;k(fﬁ‘ﬂz) = Ek(A1+Az)i“—"‘A|
Ta c6 : (A, + Ag) = 2A,. Do d6 :

|AE| = kA |AA]

Nhung : " |AE| = |Ag | = 4F A,

4Fps _ 4umg _ 4.0,05.0,500.10,0

Suy ra : |AA|
k ke 245

~4,0.10 3(m) =|4,0(mm)

— 86 dao ddng thyc hién :

Xg 3,0.107% _

N = = e 7}5

|AA] 401073
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12.2 Mbt con lac 1b xo c6 cdu tao nhu hinh vé. Cho m = 1,00kg;
k = 100 Nm ™%

a) Gid st chuyén dong trugt
trén mat phang nghiéng khoéng ma
sat. T vi tri cAn bing cia vat,
truyén cho vat van téc

Vo = 0,50m.s 1.

Ching tb vat dao déng didu
hoa. Tinh chu ki va bién dd.

b) Thyc ra chuyén dong c6 ma
sat va sau 25 dao dong vat ding lai. Tinh hé s8 ma sét.

(Cho : g = 10,0m.s™?)

3
'// LUgC GIAT
“©, o Tinh chét cia chuyén dong — Chu ki va bién dp -

065 Qu4 trinh chuyén dong cla vat lién quan d&n hai dang thé nang:
thé'%.ng trong trudng E,; va thé ning dan héi E,,.
W,

Chs;nfg' cac th& nang nay 1a vi
"/

tri can . O vi tri vat c6 dd
dich chuyén ¥ ta cé bifu thic cac
thé nang :

Eyy = —mgh = —mgxsina

Dat Al 1a o bi€n dang cua 1d xo
g vi tri cAn bang. Ta cb :
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By = k[ (AL +x)? = AI%]

%l{ I_xz + Zxﬂ.l]

Thé nang toan phan cta hg & vi tri dng véi dd dich chuyén x I :

il

E, = By + By = lh:xg + kxAl — mgxsina.

2
Nhung ta cing c6 : O.(;;/
kAl = mgsina '%3 ;:
1 G
Vay : E, = Skx? &2
2 JO |
- Chuyén dong khéng ma sat, he c6 co nang bao toan. Ta c6 : Z;
:
lnw2 + ll:x?‘ = -Lmvz = const ;
2 2 g2 - 8
Suy ra : mvv' + kxx’ = 2 ;
hay : vima + kx] =
Do @6 - a= - Ex
m
hay | X’ = —o%x
Day la phuong trinh vi phan dac trung cia dao dong didu” hoa.
Vay, he dao dong didu hoa.
— Chu ki dao déng la :
-, ZJ'IV = er 1,00
w 100
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Mat khac ta cling ¢6 :

E = lnwg = lkAE

2 2
f{ @ 10,0 :

b) He sd ma sét

— Thdi gian dao ddng kha 16n so véi chu ki tinh & trén. Sy tit
din x4y ra chAm. Do @6 trong 1 chu ki c6 th€ xem dao dong la diéu
hoa modt cach gin ding.

e e e et b e,

Trong mdi chu Id lyc ma sit @i chiu 2 14n. Ta c6 phuong trinh:

: F
l e e - _ “ms
. ‘ma = -kx*+F__ k(xF k)
'r‘/g/
| /% Bat’ u=x¢ F_ms; = u:!=x}!
7) k
), 2
/% : v = = o

co
Sﬁ%;a vat dao dong diéu hoa v6i chu ki ctia dao dong khong tit dan.
- %’&hﬂc cia nang lugng dao ddong cé thé vidt :

\(

‘-% E = ékgﬂ (A : “bien do” tic x__)
7

Xét chu ki thﬁ%ﬂt sau d6 bién dd tir A; trd thanh A,
D) gidm nang lugng dao ddng :

|AE}, = E, - E, = -zl;k(Af ~AY = %k(ﬁl + A)(A — Ay)

|AA, |
Ay
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A4, |

Suy ra ; o =~ 9.
E, A,
Nhung |AE| = |Ag | = 4A,F__ = 4A 4N
~4uA, mgcosa
A A
Do d6 : |AA;| = —-.|AE|; = —L . 4uA, mgcosa
<
9
~4imgcosa = const (539
k Pas
Suy ra s6 dao dong thuc hién :
N = ic SR .
|AA, | 4umgcose
Do @6 h¢ s8 ma sat cé thé tinh bdi :
. 100.0,05
dmgeosaN 4 100.100.1 250
2
=10,01

12.3.

200

Mpt con lac déng hé c6 thé coi 1a con lic don c6 chu ki
T=2,00s. Vat nang c6 khéi lugng m = 3,00kg,

a) Bién do hic bat ddu dao dong la 4°. Tinh nang lugng dao
‘ddng ban dau. Con léc chju tdc dung ciia luc can ngudc chiéu
vGi van t6c va c6 dd 16n coi nhu khong d6i. Dao ddng tit dan
nay c6 cung chu ki nhu khi khong c6 luc can.




Hay ching tb sau mbi chu ki bign do gidm mot lugng nht
dinh. V6i bién d0 néi trén, sau 16 phiit 40 gidy, con lic nging
dao dong. Hay tinh do 16n cta luc can.

b) D€ duy tri dao dong ciia con lic, ngudi ta ding mot bd
phan b8 sung ning lugng, cung cip cho con lic sau mbi chu
ki, lvgng nang lugng bj hao hut do lyc can. Bd phan nay hoat
dong nh mot pin tao higu dién th& 3,0 V, c6 hidu suit 25%.

Pin dy tri mot dien lugng 10%C.
Tinh thoi gian hoat dong cta déng hé mbi l4n thay pin.

(Cho g = 10,0m.s™?

LUJC GIAI
a) Nang luong dao déng ban dau - Do lén luc can

- Biéu thic cta nang ugng dao ddng ban dau dng véi bién do %

2
E, = lmeAz = l1‘1-:1(:”@) . A?
2 2 T

rA=sD=£r_x0

hu T 4 2
R Y (R

g 4n®
Do dé
- = 1 ggg. 10,0°.2,00° (&= ) 2
2 P 180
= 0,074(J)
\ — Db giam cia nang lugng dao dong bing dd 16n cta cong lyc can.

Trong chu ki dau tién khi bién dd giam tir a dén a, ta cb :
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AR, | = By —E; = |A,

= %mwﬂlg(ag - ::r"iz} = émgl(cxﬂ + a)(ay — @)
= mgﬂaﬁl.&a| ;:
Nhung : Al = 4spF, = 4ia,F, _Z
Vay : - mglay|Aa|=4la,F, o}
(
‘9
4F &2
Do d6 : |Ac| = = const 48,
mg Acp
{
Vay sau mdi chu ki bign dd gidm mot lugng |Aa| khong ddi. G-O\C,

— Theo d&, s6 dao ddng con lic thyc hién cho dén lic dirng lai

N = 2 - 1000 _ &4, 8
T 200 :
: “o
Do dé : |Aa| = —
N
Suy ra: F, = mg|Aa| _ ME%
' 4 4N

3,00.10,0.4.3,14 _
4.500

0,188(N)

b) Thoi gian hoat ddng ciia déng hd :

Db hao hyt nang lugng sau mdi chu ki-do lue can 14 :

E
|AE| = 2
N
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Véi hiéu suat ;?, = 25 %, sau mdt chu ki, pin phai cung cip modt
nang lugng :

- 1AE| _ By
p y, yN
Dién lugng pin phéi phéng ra sau mdi chu ki :
.50 e To

U #Nu
Thoi gian hoat déng cta déng hd, mbi l4n thay pin 1a

5 = Qp A NUQ
q o

Fl

| _ 0,25.500.3,0.10°
7 - o

?/ 74.1073
Z 117 ngay

. 2,00 = 10,1.105(s)

O
i

1%4; Mot con lac 16 xo c6 tin s8 gbc rieng W, = VE dao dong
m
cg&n do anh hr.rdng cuia luc can cé bi€u thic :
= —bv (b : hang s8)

a) ‘lghlmdng trinh vi phan cta chuyén dong
b) Xét sd sau theo t ;

b
)§>= A, . e Zm’ . sin(wt + )

A, = const

vii Y MUVI—( b )2 (b = Emcuﬂ)

meﬂ

Ly cac dao ham x’ va x” theo t. Thi lai ham s8 x nghigém
phuong trinh vi phan & cau a. Két luan. Vé cic @6 thj va bign
luan theo gia tri ctia b.

203




LUOC GIAI
a) Phuong trinh vi phan :
— Luc tac dung gém lue hdi phuc va luc can c6 biéu thiie 1an lugt 1a :

—lex (x : @ dich chuyén tir vj tri cAn bing)

—bv
~ Do d6 : ma = —kx—bv
> a & ¥ N - & d-
Vé gia tri dai s0 ta c6 : (’:/
ma = —kx — bv -%Eb
hay : mx” + bx’ + kx = 0 A%_
b) Nghiém cua phuwong trinh vi phan : OZ/
~ Lay dao ham lién ti€p ctia ham x da cho, ta 6 : '7‘
) b il t w B ‘
RS E;A(Je 2m " sin(wt + @) + whge mE cos(wt + @)
ot b
= Aje’. 2m [-:u.ms(wt + p) — — . sin(wt + gp}]
2m
b -~ ¢ b
x" = ——Ase 2m [m.ms(-:ut + p) — — . sin(wt + rp)] -
2m 2m

b
- A 2m t[cu?" . sin(wt + @) + -j—;lhtin.ms(mt + q;'):]

2
= Age Et{[ (_) -—mz]sin(mt+go)—-‘i’?-ms(wt+w)
m

mx” = AOE-EE h (b_z) - mcuz] sin(wt + @) — wh.cos(wt + 9"-]]{
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2

B
bx' = Age 2m t[mb.ms(mt + p)—b— . sin(wt + @) ]
1 2]11

it
kx = Age 2m b k . sin(wt + ¢)

Vai w = wﬂ'\/l - (2“?{“ )2 ta suy ra.:
0

_ b 2 2
mx” + bx’ + kx = Aje 2m t.sin(cut-i-gp) [ (—b——wzm)mb—+ k]
' 4m 2m

=N, < 2
| . = zm"usin(mmp';._lw(:—m+mm2)]

- A s - [ 2 (- )]

2
/%;; Bé'ﬁrhngk=mwgtacé:

'y
V.
e ~ 2y b2 b?
mx” + bx’ + kx = Apge 2m . sin(wt+p) k- [——+ k- ——] =0
9(/ | 4m 4m
p - 7
@ﬁm s0 x chinh la nghiém cta phudng trinh vi phan tim thay
g a). J/;
Chuyén\dpng cta con lac c6 toa dd cho bdi phuong trinh :

(0% b

X = Aﬂe_ﬂ . sin(wt + @)
D6 1a chuyén ddong qua lai hai bén vi tri cAn bing véi :
* Gia tri cyc dai ctia toa d0 (bién d9) giam theo ham md,
J* Khoang thoi gian gita hai 18n qua vj tri cAn béng theo cing

chidu (chu ki) c¢6 bidu thic : T = %
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— Sau day la d6 thi biéu didn toa dd x ctia con Hc theo thdi giaﬁ
ung vdi hai truting hop :

[ b < 2mmﬂ
l .b = 2mw

An‘ {b:zmt.%
fe
%
Pt
: —
t 0\
G
-A}” T

Con ldc dao déng tdt dén va
diing lai sau mét théi gian.
Chii y :

Con ldc trd vé vi tri céin béng trong
thdi gian ngin nhét, khéng dao déng.

* Heé s D dugc goi 1a hé s6tét ddn 1 b : héing sd tat dan.
2m

*Tridnghgp b > 2mwg ngoai chudng trinh vét 1i phd thing nén khéng dude xét.

12.5| Mbt qua cAu nhd khéi lugng m = 50g c6 thé trugt doc theo
mot day thép xuyén qua tAm vi cing nAm ngang gitta hai diém
cd dinh A, B cdch nhau 50cm.

Cé hai 1o xo
L,, Ly duge cht

ra tir mot 10 xo
dai. L; dude gén
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mot ddu vao qua ciu, diu kia vao ditm A. Con L, dugc gin

mot ddu vao qua chu, dau kia vao diém B.

O vi tri cAn biing O ta c6 OA = [, = 20cm va
OB = ly, = 30cm va ca hai 10 xo déu khong bj bién dang.

a) Dung lyc F = 5N ddy qua cAu ddi ngang thi né doi khoi
vi tri cAn bang doan Al = lcm. Tinh céc d cing ky, k, cia

hai 106 xo L1 va Lz-

b) Tha qua ciu ra cho né dao dong. Tinh chu ki dao dong
néu khdng ma sit.

c) Do c6 ma sat véi day nén qua ciu dao dong tit dian. Cho
rang hé s8 ma sat c6 gia trj khong d6i k = 0,3 va “bién d”
cua dao dong giam déan theo mdt clp s6 nhan lui vd han. Hay

O 2 tinh ti s8 gida hai bien d) dao ddng litn ti&p nhau. L&y
C?/ g = 10ms™2 va bd qua kh8i lugng 1o xo.
'\

& LUgC GIAI
a) C@ cung

Khi qua)("“ doi Al = lcm va can
bing, ta cb (2, = i

FiF+F, o BeR=® ——@

Y

Vi flfﬂlcﬁng hufang' ta suy ra :

F=F +F, = (k + ky)Al

Do d6 : ky +ky = — = —2_ = 500Nm = (1)

.0, 20 Ay o= 2, Y5 W




Xét 1o xo dai treo vat va can bing. Ta c6 thé coi 1o xo nay do
L,, Ly ghép lién ti€p. Trang thai bi€n dang nhu nhau i véi cic 1o

X0.
Do @6 ta c6 cac két qua sau v& luc dan hdi va do bién dang :

F,z‘1 = Fnz = FD = mg

AL AL

% Ly o]
| 7

Do dé, ti s6 cic dd cing Ia : _%J
VX
St omg B L Ak P
ke AL, mg AL 60\
<
k
= iy (2)

k, 2
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Giai (1) va (2) ta duge :

k, =|300Nm™};k, = [200Nm ™!

b) Chu ki dao dong :

Theo két qua & cau a) khi vat doi khoi vi tri cAn bﬁng doan
Al = lcm thi ta c6 :

F = (k + ky).Al
Lb xo tuong duong cé d9 ciing théa didu kién :
F = kAl
= k = (k; + ky)
Hé tuong dudng véi con lac 1o xo c6 khéi higng m, do cing k. Chu
ki dao dong 1a :
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T = 2e¥W ™2 = 2x =

k k, + k,
-3
= or\ 8010 ° _ 27 _[(063(s)
500 100

c) Ti sb gitta hai bién do lién tiép :

— Theo d&, khi con lac dao ddng tit dan ta cé cac “bién dd” lien

tiep la : A
Ay
A, = qA
Ay = qA’y = {
) Alg = qhy =
%

s’
/:2?/ DPoan dudng ma luc ma sat thyc hién cong dm cho d&n hic ding

BC/
% A1+2[A’1+AE+A’2+..++AH+A‘n+...]
\(

)
=%1+2q(1+q+q2+..,+q“+...)]

%
Dat :s, €1 +q+q°+ ... +¢°
= @, = q+q +q° + ... +q"""
> (=g, = 1-¢q""
n+1l
= Sn = 1 —q
I=q 1—q
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Khi n = o tacd: s -

l1-gq
Do d6 : s = A1+ 2] = (Hd)p
1-q= * 1—q
—Suyra: A = -F_.8= —lung(?'—ﬂ).ﬁl=&E
-q
1+ 1 2 6{-‘"
= ~kmg( 1) A; = - (I + ky)A] /
= %
<
5y 1+q _ (g +k9)Ay 5101072 _ 50
1—q 2kmg 2.0,350.10°%10 3
= q = ﬂg(}!BB?I
- 53

Vay ti s8 gitta cic bién 40 dao ddng lién tiép 1a :

= q ~|0,89

= q° =[0,79

Ghi chu :

Trong méi nia "chu ki” dao déng, quy ludt cda chuyén déng vin 1 quy luét cda
hdm sin.

That viy ta cé :

“kx + Frpg = mx” (xem bai 12.2)
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Suy ra :

o = -Eky = -~ %

Ta cb dao ding diéu héa véi "bién dé” khéc nhau méi nia chu ki.
Do dé, néing Iuigng dao déng ving véi bién db Ay, ¢6 bidu thie :

En = lkal
2

12.6.

) Gia st bién dd con lac gidm theo cap s8 nhan lui vo han,

Con lic ctia mdt déng hé qua lic coi nhu mdt con léc don.

a) 0 15°C chuludaﬂdﬁng 1a 1,00s. Tinhch,léudé.lcua con |
lic. Ldy g = 9,8ms™2 va n2 = 10, 1 R L

b) N&u tai ndi d6 nhigt dd tang dén 35°C thi déng hd nay
chay nhanh hay cham va bao nhitdu mbi ngay (24h) ? Cho biét
he s§ n dai clia thanh treo con Jic a4 = 2.10” o T

- 1[ e, %1 1

c) Néu dé con lac ty do dan dﬁng thi né s& dao dong tﬁt
din va sau 4 chu ki, bién do géc clia n6 tir 5° giam con 4°,
lﬁer/tmh cong cAn thist dé len gidy c6t déng hd sao cho né

chaygduqc mot tufin 18 véi bign do géc 5°. Bist ring qua ning
co khbi lugng m = 100g va 80% ning lugng duge ding d8
thing ma(sit do hg théng cAc banh xe rang cua.

A

| -
(9 £3]

LUQC GIAI . Sl

a) Chidu dii con lic E

zl
Ta ¢b : T1=.‘ZJI: -
g

Do dé6 : L, = ET% S = 0,248(m)

9.8.1.00%

4> 4.3,142
= I24,8 (em)
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b) Péng hd dao dong & 35°C.

Dat

t; ; {; ; Ty : nhiét do, chidu dai, chu ki cta con lac lic dau
ty ; ly; Ty : nhiét do6, chidu dai, chu ki ctia con lac lic sau

T l 1+ At
Tacﬁ:—2=¥;=¥ 2 . 14208 (it << 1)
51 L 14 Aty 2
o]

—b
= —_—- ] = = - AU GV = 210
T, T, 2 2

Vi AT>0, déng hd chay cham lai.

Thoi gian cham 6 sau mdi ngay (24h = 86400s) la :

6 = N.AT
_ 86410" A\q _ geqot. AT
TE Tl

~ 864.10°2.107* =|17,3(s) |

c) Cong len giay cot

— Theo d8&, khi con lic dao dong tit din ta c6 cac “bién dd” lién

tiép nhu sau : A
A
M N
A] = qA | A3 ToLL i
Ay = qA’y = ‘IEAl ﬂ
O U >
Ay = qhy = ‘IBAJ. 2 _J
.l--s.-..+ A'? = ._..E__IJ
B = O Y
Al




,MA
Ta suy ra : q4= _5=ﬁ=v0,3
Ay 5

— D€ duy tri dao ddng cla con Jic véi bién dd géc 5°, gidy cbt
dong hé phai cung cip ning lugng bu trir sy tidu hao do ma sit dng
véi “chu ki” d8u tién.

|AE|, = (Ay), = émgfa%(l - q4

Nang lugng phai cung cip trong 1 tufin 18 ]a :

E = N.|AE|, = éngzaf(l - g%

4 2 a2
= 1.7864.10° . ¢ 100.9,8.0248. 5314 (1 _ vpg)
2 1,00 1802
2%; ~ 59,0(J)
7 ; .
‘/‘:’CC‘ — Do ma sét véi he théng banh xe réang cua Jam méat 80% ning
@ng nén cong toan phin cAn thigt d€ lén gidy c6t déng hé la :
¢,
\(L) 0,2
72
7

@ sAlI TA YEN TAP
12.7%  Con lac dao dong tht din. P gidm co ning sau mbi chu ki
12 10% nang lugng ban dau.

Hay tinh d0 bi€n thién “chu ki” so véi chu ki riéng cta
con lic.

pbs : Tang 0,003%,
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12.8% Mot con lac 16 xo0 6 cAu tao nhu hinh vé. Cho m = 1,00kg
va k = 100Nm !

a) Tit vi tri cAn bang kéo vat
hudng xubng theo phuong truc 1o xo
5,0cm va budng nhe. Ching to6 vat
dao ddng diéu hoa. Tinh chu 5:1

b) Vi ma sit nén sau 1(@'
dong, vat ding lai. Tinh he s8 mg-

sat gilta vt vA mat phing nghiéng. Ad)
O,

Ds:a) T = 063s b) u = 251072

12.9%  Vat nang c6 khdi lugng m = 2,00kg treo vao 1d xo c¢6 dd
cing k = 400Nm L. Ha c6 bien dd ban dau la 3cm.

a) Tinh chu ki ridng cia con lic.

b) Do Iyc can, con lic dao ddng tat ddn. Nang lugng dao
dong gidm 1% sau mdi chu ki..Hay tinh hing s& tit din b.

(Ghi cha : Fc = — bv)

DS :a) 0444s b) b = 0,045

Bai toan 13 : Dao dong cwdng bitc. Cong hwing

— Ap dung céc cong thite vé tinh chét cia dao dong cudng
bitc
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A dat max

o
gt

:F Lic

B BAI TAP THi DU

. Diéu kién :

— Ap dung tinh chét duc trung va diéu kién copng hudng

Bi€u hién clia cong hudng :

fie = £

(f, : tin s rieng cia he)

é'// 13.1] Mot con lac 1b xo c6 tin s8 géc rieng Wy Téc dung mot hye
OO/D ngoai d& lam cho diém treo I ctia con lic dao dong didu hoa
Y, | Vi tin s6 géc w theo phudng trinh : :

ey

o

7,
} - -
Cf ) X1 = Apsinot

9%3 Hay lap phuong trinh vi phan ctia
chuy€y dong cla vat nang. Ching td vat
dao d@h)gjﬁiéu hda v6i tin s8 goc w.

b) Suy %@u thic cla bién do dao
ddng cda vatMVe d6 thi bidu dién su bign
thién cia bién dd nay theo w.

LUQC GIAT
@) Phuong trinh vi phan :

— Dao dong cta diém treo I Anh huéng d&n vat va lam vat chuyén
dong. Chon gdc toa dd O trung véi vi tri can bang ban ddu O cia

vat khi I ding yén.
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Khi I dao dong, Oy dao dong quanh O gidng diém treo I :

— -
OOC = x; (v6i x; = Apsinwt)

—
—
1
i
i
i
|
i
[}
1
i
1
I
]
[ ]

Khao sat vé luc d8i vdi con
lac 10 xo cho ta :

¢ SF = —-kOM = k&

Y . 0 | Nhung ta 6 : C'{,,
‘ ' 8 v S —.  —d

OcM = 0.0 +OM %,

%
Trong phudng trinh nﬁy@

Y 12 vecto dich chuyén cia vat d
véi gde toa do O. Pat OM = X

Q&

%

Do d6 ta c6 vé gia tri dai s :
YF = —kX - xp)

— Ap dung dinh luat II Newton ta c6 :
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ma=-—kX + lcxl

Vay chuyén ddng clia vat d6i v6i goc toa dd O duge xéc dinh boi
phuong trinh vi phan :

mX"” + kX = kA;sinwt

Tinh chét cta ham sin cho th8ly & trang thai dao dong én dinh
toa @0 X cta vat d6i v6i gdc toa dd O phai c6 dang :

X = Agsinwt
(Ag : bién @0 dao ddng cta vat d6i véi gbc toa dd O cd dinh)

Do @6 vat dao ddong diéu hoa véi cling tin s géc.
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b) Bién db :

Thita nhan dang cta X, 14y dao ham va ddng nh&t hai v& cla
phudng trinh vi phan ta co :

_mcuzAC.sinwt + kAqsinwt = kAl.sinmt

Suy r1a : |(k — mw?)|Ag = kA

hay : = | —k __|a

y: Ao = | —E— |
k — mw

Vi k = moj ta c6 thé viét :

k
m

ag = K A= |ﬁ
m

:
» |
%? Khi o ~wg : Ag >w. Ta 48 § them Ac > 0 nén d8 thi biu
'%EnActheﬂw c6 dang sau :
%
¢
X
2
7,
L
(6%

(N |
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13.2 Mabt. chfé’c xe tré em cb khoi lugng m = 10,0kg dugc thidt
tri dat 1én hai 1d %o thing ding cé
cing dp cing k = 245N.m™'. Xe
chay trén mdt dudng xdu cid cich

I = 3,00m c6 mdt 8 ga. Gidi thich
tai sao ta quan sit thidy xe dao
o o dong. Véi van téc bao nhiéu%ﬁ;}e

%, § SR

bi rung-manh nh#t ? _%:
(Ldy = = 3,14) 4 & '-
Pt |
G
%
LUOC GIAT 7 7,

~ Kich thudc xe c6 thé xem 1A nhd d6i véi khoang cich gita hai
8 ga.
Xe la mpt hé dao dong (con lic Id xo0) c6 tin s8 goc rieng 1a :

2k

w = oeatiad
0 m

Mbi lan xe qua mdt & ga, va cham cia § gh véi hai banh tao mot
xung lyc tac dung vao xe. Vi khoang cach gitta cdc § ga lign tiép bing
nhau nén céc xung lyc tic dung c6 tinh tudn hoan.

bat v 1a van t8c xe, chu ki cta xung lyc 1a :

T =1 .

v

Tén s6 géc ciia xung lye tudn hoan la :
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e ———

13.4*

Hg dao dong la xe chju tidc dung ctia mét xung lyc tulin hoan sé&
dao dong cudng bitc theo vdi ciing tin s§ gée w.

— Xe rung manh nhét khi tin s8 géc ctia xung lyc bing tin s6
goc riéng ctua hé. Ta c6 :

2ny y%

l m

_ Ig’lzk _ 3,00-‘(2.245
2 ¥ m 2 10

Suy ra : v =
| hay v = 334(ms™Y) =[12,0kmh7Y
' | ' |
. B BAI TAP LUYVEN TAP
: 13.3*  Con Iac Ib xo dao dong didu hda véi tdn s8 goc rieng w,,.
O’? . 0
g, Chon t = 0 lic con lac ding yén & vi tri cAn bing. Téc dung

v’éf)/v:‘an vat ning & vi tri can bing mdt lyc c6 phudng cia true b
Xo,va cb bidu thic F = Fsinwt.

¢
% hi_é"u thiic toa d clia vat ning khi chuyén dong da én
dinh. :3;, -

2 F,

(9 DS :x = sin(wt + )
m |m§ ~ 02|

Mbt con lac 16 %o c6 tin s& géc rieng wqo. Vat nang chiu tac

dung cta luc ngoai tuin hoan theo phuong dao dong clia con
lic 1o xo va c6 bidu thic :

K= Fﬂsinr.ut




Gia sd khong cé luc can nén dao dong khdng tat ﬂﬁn va

w < w,. Hay lap bieu thic cia cdng sufit ma lyc ngoai cung
cip cho con lic. Suy ra cong suit nay cyc dai khi v = w,,

13.5* Mot he dao dong (con lac 1o xo hay con lic don)@6 sd
goc rieng w . He chju tdc dyng clia mdt Iyc can Fc @ vai

van t8c dao ddng va ngude chidu van tde : Fc = 63%

, O

Dé duy tri dao ddng, tdc dung vio hé mdt lyc ngoai tudn 60
hoan c6 cung phuong vdi dao dong va cé6 bifu thic : b
F = Fysinwt.

p
4

Hay lap biéu thide bién dd cia dao dong cudng bic lic dao
dong da trd thanh 8n dinh.

13.6 a) Mot ngudi di bd buée d8u xdch mdt xd nude. Chu Id dao
dong rieng cua nube trong x0 la Ty, = 0,90s. Moi budc dai
60cm.

— Chung té nudc trong %06 bi séng sanh qua lai theo mdt :
tAn s6 xac dinh,

— Muén cho nudc trong x6 difng ving tung tée ra ngoai,
nguti d6 phai buéc @i véi van téc ra sao ?
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b) Mot vat nang treo bang mot sgi day vao trin mot toa
xe ltta chuyén dong déu. Vat ning c6 thé& coi nhu mdt con lic
day (heé dao dong) c6 chu ki T!] = 1,0s.

Tau bi kich dong mdi khi qua chd ndi gita hai dudng ray.

Ngudi ta nhan thdy khi van téc tau 1d 45km.h™" thi vat dac
ddng manh nhéat.

— Giai thich hién tugng.
— Tinh chiéu dai cta mdi dudng ray.
DS : a) Dao ddng cudng bic f = 1,1Hz ; v #2 4km.h ™!

b) Cong hudng ; I = 12,6m.

]
@ i 1od -
/%; Bai toan 14 : Tong hop dao dong
), :

6} ® Lip phuong trinh cia dao dong tong hop

— Dao ddng thanh phin c6 cng tdn s8, cing bién dp :

-:) Ap dung phuong phap luong giac.

2 Dao ddng thanh phén c6 cing tén s, khac bién dd :
ﬁ?&mg phuong phap dung gidn dé vecto quay.

,‘_ — Dao dong thanh phdn cing bién d9 c6 tdn s gin bang
nhau :

flp dung phudng phép lwgng gide. Suy ra cac dac difm cia
i phach.




& BAI TAP THi DU

14.

® Ve db thi cia dao dpng téng hop
— Dua vao phuong trinh cfia dao doéng téng hogp.

— V& cdc d6 thi cta dao dong thanh phén. Xac dinh trén
d6 thi nhing dim bidu difn dac bist biing phép cong truc tisp
tir do thi cia dao ddong thanh phén.

B
<O
1| Tinh bién do va viét phuong trinh dao dong tdng hgp cla- %9 |
hai dao dong thanh phén sau day : \‘%
T, ; (4 JO
a) x;, = sin(wt + E) va X, = sin(wt + =)

b) X; = 4sin (2th + E) va X, = 4sin (2}:1; - E)

4 4

c) X; = 2cosat va X9 = 3sin(rt — x)

Ve d6 thi.

LUOC GIAT
a! Truong hop 1 :
r =z
ﬁ;=2ﬁ cnsﬁplm{’%l:?.lmsz 6 =2.£
2 2
= V3 = 1,73

Dao dong tong hgp c6 phuong trinh :

= v’ﬁsin( wt + HJI_)
3




D6 thj :

-1

-\3

]

= 8.cos” 4V2 =~ 564
2 ‘ 4 !




¢) Truong hop

Ta cb :
Do aé :
VW’B = 2A| cussp

Dao dong tong

3

x; = 2cosnt = 2sin(nt + -{E)

bo thi :

z i
_ — 4+
Y1~ %2 =2.2‘m52 ] = 2V2 = 282
2 2 '
hdp cé phudng trinh : %
x = 2V2sin(at — 1) '%3' |
: %
5%
O
<.
A
2

14.2] Xac dinh

dao dpng téng hgp cia hai dao ddng thanh phén

¢iing phudng sau day :

X, = 8sinwt(cm) ; x, = 6coswt(cm)
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LUQC GIAT

Tact: x, = 6sin(xt + izr'-) (cm). Do dé phuong phap gian d8 vecto

Viy : x = 10sin(zt + ¢) (p = arctg3)
4

quay cho
- BT TR
W = VA2 + AZ = 10cm |
|
o < Asives _ A _ 3 ’
l A;cosp, Ay 4 g i
sl
P = arctg-g— = 3T
4 180
Vay X = x4 + X,
” 37
L/ = 10sin(xt + ——‘H-) (cm)
@,
/%D 180
,//"/ Chiiy:
-"8:) - A s%s 0% .t 2 5 »
2 Co thé giai bang bién doi lugng gidc
9 X = M + x2 = 8sinmt + Geosrt
%
{/\( = 8[sinat + Scosnt]
J 4
Dittgp E>3 = SIP mg 5.
(:9 X = —E—_[ sinat.cosp + sing.cosut }
cosy '
- _8 ~sin(wt + )
cosyp
Nhung theo trén : cosp = 2 = 4
1+ " 5



14.3| Xac dinh dao dong tdng hop ciia hai dao déng thanh phén
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cing phuong sau day :

X, = coswt(cm) ; x, = sin(wt +%) (cm)

1 L

i

. LUQC GIAI |
Ta cb : X, =sin(wt+ﬁ) C-S(-"’
2 : /_Q il
: % |
Do dé6 : M = vl +1+205% = V3 = 1,73(cm) > X :
3 o
27,
JL JL Ay .
sin— + sin— ' C%
tg® = 6 = V3 = b =2 .
cos = + cos % 3
2 6
Vay : X = X; + X

= V3sin(wt + E) (cm)

_ Chii § : Cé thé gidi bing céch v& tric tiép gidn
dé vectd. Hinh binh hanh xéc dinh vectd tong la
hinh thoi co goc 60°. Suy ra :

¥ = A1Y3 = A3 = V3em
Tinh chdt hinh thoi cho :

P =

o |A




14.4 Khi trinh bay cic dao

déng thanh phin téng LA (m)

hgp v6i nhau, ngudi ta 0,03} -

thutng diung dé thi dang

phd dign td A va fcia ||

mdi dao ddng. Theo cach il o
trinh bay d6, mdt dao

dong do sy téng hgp cia 5

3 dao ddong cing phudng
c6 ph8 nhu hinh bén.

a) Lap phuong trinh ciia mdi dao ddng thanh phén.

02 Q5 1 =F(.;:‘}

s b) Vé d6 thj ctia cic dao dpng thanh phén, gid s d lech
g»//c, pha gitia chiing l1a 0 & thdi difm gdc. Suy ra @8 thi cta dao
O/Q dong t8ng hdgp.
)
v
’ Cf’/ LUOC GIAI
al g trinh
@ -
- Thegpha 8a cho

)
/70 ‘A, = 0,03m = 3cm ; f

Il
o
]
™ I
=

2
K = 0,02m = 2ecm ; £, = 0,567

Ay = 0,0lm

I
‘i—l
&
h

lecm ; fa
Cac phuong trinh cé6 dang :
x; = Apsin(2nfit + ;)

~ Do dé :

.
7
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[ x; = 3sin(0,4nt + p,)(cm)
{ x, = 2sin(rt + Py)(cm) -
xg = sin(2nt + pg)(cm)

b) Db thi :
_Tacéthéchgn'gpl == {PE =503 = D

Suy ra cac dé thij :

Q=N w

— Bang phép vé dd thi, cong cic gia tri & mdt s8 thoi diém dic
bigt ta c6 thé vé duge @6 thi cua dao dong téng hgp.

i BAI TAP LUYEN TAP

145 Cho dao dong diu hda c6 phudng trinh : x; = Asinwt.

a) Hay viét phuong trinh cta cdc dao ddng cb6 toa dd
Xg,Xg,X,,Xp CUNg bién dd, cling tin s8 nhung l4n lugt ciing pha,

228




nguge pha, nhanh pha vuong gée, cham pha vubng géc so vii

}[1.

b) Xac dinh cac dao dong tng hgp x, + X5, %; + x4,

Xy + X4, %) + x5 . Gid st cac dao ddng k& trén cling phuong.

14.6  Xéc djnh dao ddng tong hgp cia ba dao dong thanh phan
cung phudng cé cac phuong trinh :

Xy = dsin(xt + E) , Xg = 4sin(xt + -SE) ; Xg = 4dsin(nt — =)
6 6 2

Ds:x=x1+x2+x3 = {)

:*b 14.7 Con lac 16 xo0 gdm vat ning cé khoi lugng m = 1,00kg treo
OCQ/ vao Id xo0 ¢6 dd cing k = 400Nm ™! T vj tri cAn bing, kéo
/523’ vat thém doan 3,0cm theo phudng thﬁng ding va truyén van
\g/(:/ téc v, = 80,0cm.s™ ! hic budng. Ap dung két qua vé tdng hgp
dong, hay lap phuong trinh chuyén ddng cda vat.
\/L;)

<,
2

14.8  Hai con lic 1o xo giéng nhau déu gdm hai vat c6 khsi lugng
m = 4,00kg gén vao hai I %0 c6 dp cing k = 100Nm™ ! Hai
con lac nay dugc dit sat bén nhau, hai truc dao dong song song
c6 thé coi nhu tring nhau. Ti vj tri can bing kéo hai vat theo
phuong truc 1o xo, ciing chiéu, them 4,0cm va budng nhe khong

ps 1 x = 5,0sin (znt + f) (cm)

ciing lic.
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a) Hay nghién citu chuyén dong cda vat (2) khi 14y vat (1)
lam he quy chigu. Suy ra mdt djnh nghia v& t8ng hop dao
dong.

b) Chon g8c thdi gian (t = 0) hic budng vat (1). Dinh thai
diém phai budng vat (2) @& dao dong cua (2) @51 véi (1) cb
bién d0 cuc dai.

e N o]
DS:b)t = = =
2 5‘;’

149 Hai con lac L; va L, e6 thé coi 1A con Mc don c6 cing chu
ki T = 1,0s dao dong trong hai mat phing thing ding song
song. Con lac L; c6 mdt ngudn sang diém S, con lic Ly, mang
mot thiu kinh hdi tu L.

Khi hai con ldc 8 vi tri
LLALLLLL Ll can bang, S cich quang tam

O ctia thiu kinh 50,0cm theo

phuong n&m ngang vudng

géc v6i cdc mat phing dao
dong. Th&u kinh L tao &nh

@- that A cia S trén man E dat
S © A

0 cach O doan 150,0cm.
“500em . 1500 cm |

(E)

a) Cho L, dao dong, L,
ding yén: S dao ddng theo
_ _ v6i bién d 1,0cm. Lap cac
phuong trinh chuyén dong ctia S va A.
b) €ho Ly dao dong, L, ding yén. O dao ddng theo véi bien
d6 1,0cm. Lap cidc phuong trinh chuyén dong cia O va A.
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c) Cho L, va L, dao dong déng thdi véi bién dd0 nhu &

trén. Hay khao sit chuyén dong clia A trong cic trudng hgp -

— Hai con lac dao dong ciing pha

— Hai con lac dao ddng nguge pha
~ Con léc Ly dao déng nhanh pha Z so v6i con lac L,.
9 1
DS : a) x, = sin(27t + ¢)(cm); Xy = —3sin(27t + p,)(cm)

b) X, = sin(2nt + p)(cm); x, = 4sin(2rt + Py)(cm)

c) x, = sin(2xnt + p)(cm) ;

”é//o X, = —T7sin(2rt + ¢)(cm)
Q
O&/ x, = bsin (Z:fzt + %) (cm)
2 425 180
P

14.10’9 t vat dong thoi chiu tdc dung cia hai nguyén nhan tao
rah o dong didu hoa ciing phudng c6 cic phuong trinh l4n
hugt 13 .0,)

%}:1 = sin80zt(cm)

Xy = sin72zt(cm)

a) Xac dinh chuyén dong do sy tdng hgp cia hai cao dong
nay. Vé do thi. Dung ti xich 86cm bifu thj 1s trén truc thdi
gian.

b) Dinh tén s ctia phéach.

DS:b)f = t‘]_-'t‘2 = 4Hz
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14.11% Mot dao ddng téng hop c6 phuong trinh : x = Asin2xft.

Trong bidu thic trén, A Ia dai lugng bign thidn theo thi
gian cho bdi :
A = Ay(1 + cos2rf’t) (Ay = const)

a) Xac dinh cac dao dong didu hoa thanh phan ciing phuong
da tao thanh dao dong x.

b) Cho Ay = 4em, f = 2574, f = 1s7L Va dﬁ@cﬁa céc
dao dong. Vé phd cta dao dong tdng hop. o

e
7
%
Lo

Bai toan 15 Do chu ki dao dong bing phép hoat
nghiém va hién twgng tring phung.

1. Phep hoat nghiém

Nbi dung clia phép hoat nghiém Ia quan sit mot dao doéng

tudn hoan c6 chu ki T bing céc chdp sing ngén cich nhau
déu v6i chu ki Tﬂ_
T, = nT (n € N)

Vi iri con tac quan sdt d hai chdp Vi-tricun chdm den trén dia tron quay déu
sang lién tiép (Top > T) quan sdt d hai chdp sdng lién tiép (Tp > T)
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- Xac dinh chu ki T, cta cdc chép sang.

. Léap hé thic gita hai chu ki dya vao hién tugng bidu kién.

T, = (n+&)T ;ﬂ;ﬂi=ﬂ
2. Hién twgng tring phung

Noi dung cda hign tugng trung 'phiing la so sanh hai dao
ddng diéu.hda, mdt c6 chu ki T, da bi6t, mot c6 chu ki T gin
bang T,,.

. Tring phung : Hai h¢ dao dong qua cing u,i iri theo ciing
chiéu, :

. Lap hé thdc gita cic chu ki cho hai ldn trang phiung lién
ti€p trong thii gian 6 :

.
%
o

@ = nTy = (nx= 1T

“CHB BAI TAP THI DU

%,

15.15"9 Mot con i don c6 chiéu dai I ghn bing 25,0cm. Cd diing

ﬁgqg)s thi con lac dang dao dong dugc chidu bdi mdt chép sing
n ng thoi gian 41 phit 20 gidy con lic thuc hién duge
1 dao d%hiéu kién tron ven. Dao dong bidu kién ciing chidu
v6i dao dfng that. Tinh chu ki cda con léc. Liy g=9,81ms 2.

LUs_jc GIAT
Coi con lac nay la mdt con lic don, ta cb gia tri gin ding cia

chu Id 14 ;

T = zw‘@ = 2.3,14Y %250 - 1 900(s)
g 9,81
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— Theo d8, dao déng biéu xién
cung chiéu véi dao dong that nén
trong thdi gian 2,000s gita hai chdp
sdng, con lic thyc hién duge :

(2 + €) dao dpng

(¢: phan s8 < 1)

Con lac thyc hién duge & dao

dong bidu kign khi c6 : Q_Q

Ne = 1 6\3‘%

(N : s8 dao ddng thue)

. Trong thoi gian 41 phit 20 gidy = 2480s, s§ dao dong thuc cta
con lac 1a :

3‘.*;_“(2 +¢) = 2480 + 1240¢ = 2481 dao ddng

Vay chu ki dao dong la :

15.2
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Mpt con lac chudn cé6 chu ki T{} = 2,000s. M6t con lic
khdcc6chukiT = T, +¢& (0 < e<<1). Ngudi ta do T bing
phuong phép tring phing.

a) Khodng thoi gian gita ba l4n tring phing lién tigp la
16 phit 40 giay. Tinh T.

b) M&i l4n tring dudng nhu kéo dai trong 5,00s. Pinh sai
s6 vé T.

&

i
|
|
|
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LUOC GIAT

o) Gié tri cia T :
— Sau lén tring phing ddu tién, hai con lic sé tring phing lan

thd hai khi con lic nhanh thue hign hon 1 dao dong so véi con lac
cham. Khoang thdi gian 6 giita hai 14n tring phing lién tiép Ia :

0 = nT = (n+1)Tﬂ

e
=i__1 =, T = To

Suy ra :

6
T
— Theo dé : 260 = 1000s

500 — 2,000

7 ; . .
* %’ﬁé thé coi tring phing that sy 1a thoi difm gita cia khoang
thoi gﬁpr/xéy ra trang phiing. Vay sai s§ v& khoang thoi gian 6 1 :
/e

¢ 5,00
Al = =— = 250s
(% 2
:_/
— Biéu thdc ti c6 dang mot ti s : T = 2

Khi c6 sai s8, c6 thé xem la a va b bién thién Aa,Ab

Vay : T+ AT = 2+ Aa
b + Ab
Do d6 : AT = 2+Aa _a _ bAa-—adb

a
b+Ab b b(b+ Ab)
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Vi Aa,Ab rét nhd so véi a, b, ta c6 thé ding phép tinh gin ding:

AT = Aa aAb
b h2

Chia hai v cho T = 2 ta dudc :

b
AT _ Aa_ Ab
T a b o]
- &, ¥ I(’/
Trong tinh sai s6, ta dinh muc sai t8i da nén c6 thé lay gi i o
duge ing véi tinh hudng kém chinh xac nhat. Khi d6 Aa > ]
Ab < 0.
Vay : . lﬂTl - | Aa| + !ﬁbl
i a b
— Ap dung két qua nay cho thi nghiém & trén :
T 6T, = 6-T,
_ M, A9 A8 _ 500
o o-m, o 500
=~ 10”%
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)




cia déng hd “g6 giay” B (chu ki dao dong cia B la
Tg = 2,000s). Con lic B dao dong nhanh hdn con Kc A mit
chit nén c6 nhing 14n hai con Ic chuyén ddng cing chiu va
trung v6i nhau tai vi trf cAn bing ciia ching (trung phiing).

V.

1. Cho mot con lic don A dao ddng trudc mat modt con lic

Quan sét cho thay hai l4n tring phing k& ti&p cich nhau
9 phiit 50 giay.

a) Tinh chu Id dao dong cda con lic don A.

b) Con lac don A cé chidu dai 1,00m. Tinh gia t6c rdi tu
do g tai noi dao dong.

2. Qua ciu cia con Jc don A c6 khéi lugng m = 50,0g.
Khi dao déng qua cAu nay vach mét cung tron cb thé coi nhu
doan thing dai 12cm. Bd qua moi ma sst.

a) Tmhvantﬁccchgjcﬁaquécﬁuvﬁvéntﬁccﬁanéﬁ
vi tri dng véi do doi 4em.

b) Tinh nang Iugng ctia con e A khi né dao dong.

\/L} LUQC GIAT

I Cfm@;&a con lic A — Gia tée roi ti do.
- Theo 48CY T, > Ty

Gita 2 1dn tring phing k& tisp :

. Con lac A thyc hién duge N dao dong
. Con Jac B thyc hign duge (N + 1) dao dong

Do d6 : NT, = (N+1)Ty = 9 phit 50s = 590s.

237




Ta suy ra : T, = ﬁgﬁgn = ggg =12,007(s)
- -1
2

— Cong thic chu ki clia con lic don :

g

2 2
Suy ra : g = 4r i = 43,14.1,00 = 9,79{11’1.5_2)
114 2,0072

2. Van téc va niing lugng cia qué céu.

0 X
- =} "
- A + A
- — —
12 em

Theo d&, dao dong ctia qua ciu cb :

* TAn s6 géc 1w = VE = 3,129rd.s" !
] l

«Biendd : A = 12 = g(cm)
L 2

a) Cac phuong trinh li d6 va van t8c c6 dang :

x = Asin(wt + ¢)
v = wAcos(wt + ¢)

Khir thoi gian t ta c6 :
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2
%,

)

Do @6 :

- Van tdc cye dai 13 -

Vmax = @A = 8,129.0,06 ~ 0,188(111.{11]

. Van tdc ing véi dp doj x — 4cm i

v=oVAP- ¥ - 312010 WE-F - 0,140(m.s Y

b) Nang hugng dao dong cia con lic dude tinh b3 -

E = él-mszﬂ = 150,0107%9,79.62 10~ ~ U,SBl(mJl]
2

& BAI TAP LuvEn TAP

-

O15.4*  Hai con lic don (1) va (2) dao dong trong hai mat phing
o)

7, song song Nguti ta chigu sing 48 quan st cac dao dpng bang
f’@]ﬁng chdp sing ngén cdch déu ding Is,

9@@0011 lac (2) ¢6 chu ki TE hoi nhé hon chu ki T, cta con
lac (%Lﬁc c6 chdp sang ddu tién, hai con lic cung di ngang
qua vi bang va ciing chidu. Lic o5 chdp sang thit hai,
ca hai con ; /jiéu chua thyc hign xong dao ddng thd nhat,

Liic chép sﬁg thi 102, con Iéc (1) lai qua ding vi tri can
bang theo cung chidu nhu lic c6 chép sang dau. Lic dé, con
lic (2) khong tring véi con lc (1). Phai d&n chdp sing thuy
203 ca hai con lic méi dao dong y hét nhu & chép sang dau
tién. Tinh T, vaT,.

b) Con lic (2) es vat nang nhé bang sit, khéi lugng
m, = 0,80g . P& didu chinh cho dao ddng cla (2) ding bang
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(1) nguti ta dat mot nam cham tao lyc hit £ thdng ding tac
dung vao vat ning cda con lac (2). Tinh f va xic dinh nam
cham phai dat & trén hay duéi vat nang cia con lac (2).

DS : a) T, = 1,010s ; T, = 1,005

b) f = 78.10 %N ; & tren.

15.5% Con lac chuéin c6 chu ki T, = 2,000s . Mot cony lac khéc

¢6 chu Id T hoi 16n hon T, chit it. “//_Q
o

a) Vao mdt hic, cho ca hai con lac dao ddng ciung tir w%ﬂ
can bang, theo cing chidu trong 2 mat phﬁng song song. S

mdi dao ddng, con lic chu ki T cham hon mdt chiit so vdi con 0‘

lac kia. Mitc chm nay ci cdng vao sau mbi chu ki T, cho dén

khi con lac chu ki T chidm hon tron 1 dao ddng thi hai con
lac trung phiing nhu lic bat ddu dao dong. Hién tugng tring
phing nay tai dién déu dan. Sau 28 phit 40 gidy thi xiy ra
lan tring phiung thi tu. Hay tinh T.

b) Con lac ¢6 chu ki T duge cho dao ddng trong chan khéng
thay vi dao dong trong khdng khi nhu trén. Con lac chuén
van c6 chu ki T, = 2,000s . Tinh khoang thdi gian gita hai
ldn trung phung lién ti€p.

Cho bigt : — Khoi lugng riéng clia vat ning con lic Ia
D = 9000kg.m °

— Khéi lugng riéng cua khong khi 1a D, = 1,25g. e

bs : a) T = 2,007s

b) 484 giay é
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15.6* O trang thai khong trong lugng, dao dong ciia con lic Id xo
c6 the ding dé do khéi lugng.

Con lac 1o xo chufin gém vat c6 khoi lugng m; = 1,00kg

r

gan vao 1o xo ¢6 d6 ciing k = 100Nm ™! .

a) Tinh chu ki dao déng ty do T, cta con lic chuén.

b) Mot vat nang khéi lugng m, chua biét dudc gin vao 1o
x0 gibng nhu Id xo0 cla con lic chufn. Hai con lc dude cho
dao dong theo hai phuong song song bing cich dua khéi vi tri
can bang chung mt doan bing nhau va budng ciing lic. Con
lac c6 vat khdi lugng my dao ddng nhanh hon va sau 5 phit
14 gifly ngudi ta méi quan sat thay hai vat lai triung nhau &
vi tri duge budng ban ddu. Giai thich hién tugng. Tinh m,, .

;/'; (Cho = = 3,14)
)
','//‘f’/ ps: a) T, = 0,628s
\g/ b) m, = 0,96kg
% 2
sf((
%
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PHAN 2 - SONG CO HOC

Chuyén @6 IV — CAC DAl LUONG DAC THUI@C:Q/
PHUGONG TRINH VA BO THI CUA SONG

N
%

- 2 3 0

A. TOM TAT GIAOC KHOA. Z

1. CAC DAI LUGNG BAC TRUNG CUA SONG ;?» P "7‘1\_‘2:‘-3_)
1. Vin téc song

Van toc song = Van tﬁ'r; truyén pha dao ddng
( # Van t8c dao ddong)
Trong mdt mdi trudng xac dinh :

"ﬂ cé;t. —
Vebng = const "‘7 S’*dﬁﬁ% C_'é-u:*

2. Chu ki va tin sé cua song

Tsﬁng oy = Tngm‘in

Ta cling suy ra :

fs&ng = a fdd & fnguﬁn

3. Budc song

T . T T TRy W T P

Budc séng = Quang dudng séng truyén trong 1 chu ki

BT R T T——
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A = P =

- |
ﬁ-——

4. Bién dd va ndng Iugng
ciia song :

Agng = Aaa ) 'P{ \'

Ta suy ra : Y,

E

sdng

I
i
[-™
I
b =
EI.\'.‘l'
:p'l'-.‘.'
=
~&

Trong trutng hgp khong ma sét :

i

.Eging = const néu séng truyén theo mot dung thang

. Eggng t1 12 nghich v6i khodng cach néu séng truyén trong
mdt mdt phing

. Egéng ti 1& nghich v6i binh phuwong khoang cach néu séng

), truyén trong khong gian

(u, = asinwt)

— Phudng trinh dao ddng tai M cach thm séng A khoang dy, :

= 27
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uy = aysinw ( t — EZ—) = aysin2r ( ft — i—M)

— D) léch pha dao dong gitta hai diém cach nhau khodng

Xét x = const : diém xéc dinh trong méi trudng. Ta cb :

.bién @6 : ay,
U, 12 ham s8 sin theo t
M chuki:T=1=-2%
£ w
Duting biéu dién uy; theo t c6 dang :
:'-um -+ L .
PR R
. /\ /\
0 = >
: \\/ t
_0‘1 Pr——— - ——

d :
_ g4
Ap = 2311 l
" UL BIEU DIEN SONG BANG PG THI : c
<.r"
<
w s
~ Uy = aMsinH-‘::fkft—;‘;ﬁ
4 x : roll
P
e\
1. B6 thi cia song theo thdi gian Q;?




e —

2. D0 thi cua song theo khémg gian
Xét t = const : thoi diém xac dinh. Ta cb :

 bien db : ay

Uy la ham s sin theo x | khodng ngén nhat gitta hai diém
c6 cing dac diém dao dong: A

Dutng biéu dién uy; theo x c6 dang :

C’(_O ( 4 : “chu ki khong gian”) ?‘-
\( dDﬁ thi nay la dang thuc sy ciia mdi trudng trong trutng
hq%ug truyén theo mdt dudng thing.
7 . .
Iv. PH.E%’I.;&T NGHIEM — SU TRUNG PHUNG.
1. Phép hoat nghiém :
Quan sit mdt dao dong tudin hoadn c6 chu ki T bing cdc
chdp sang ngén céch d8u nhau, c6 chu ki T, .
Vat dao dong sé c6 chuyén dong biéu kién theo chidu hoic
ngudc chiéu chuyén dong thyc tiy theo méi quan he giga Ty

va T.
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2. Sy trung phing :

Ta &6 : To = mxe)T| (¢ < 1hoaice = 0)

( & : xdc dinh béi chuyén dong bidu kin)

Hai vat dao ddng qua ciang mdt vi tri theo ciing mdt chibdu.
D&i v6i hai ldn tring phung lién tiép cach nhau khoang

thoi gian 0 ta c6 : o}
¢
6 =nTy = (n+ 1T %
| mernas 1
( Ty : T : cdc chu ki cla hai vat dao dong). &%P |
27,
Y 7 - C:i
B. HUGNG DAN GIAI TOAN -
Bai toan 16 : Dai lwgng dac trumg, phwong trinh
va d6 thi cioa séng
— Ap dung cong thitc bube séng :
L] ‘1 = ‘-'JP - E
f
-~ Lap phuwong trinh :
. Xac @jnh dp lech pha :
Ap = 21%1 &
)
. Suy ra phudng trinh dao d6ng : /?‘/7\ . |
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Uy = aysin(wt = Ap)
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B BAI TAP THI DU

: 16.1
F

- vger

A N

. udl %H—ML

%,
Y
C’O
/ X
-

~ Db thi :

- Dinh khoing thdi gian hay khoing khong gian séng da
truyén.

- Dinh toa d% ving véi t = 0 hosc x = 0.

Hay tinh cac dai lugng duge hoi trong mdi cau sau day.

a) Trong '5,65«lnguﬁi quan st thiy c6 3 ngon séng bién qua
trude mat.

Tinh chu ki dao dong ciia nuéc bién do séng gy ra.

~ b) Théi gian tir khi phat &m dén khi nghe tiéng vong doi
lai Ia 0,6s. Tinh khoang cach tir noi phat &m i&n vat can. Biét
van toc truyén Am trong khong khi la 340m.s™!

e

- i
’G}Wai gom 30 15 céch déu trén mot dia tron. Dia quay déu
00 vong trong 1 phit. Tinh budc séng cla Am phét ra. Biét/]

tdc truyén am trong khong khi 1a 340ms™! .

%Séng am c6 tdn s6 500Hz va bign @ 0,25mm truyén

N

trong g khi. Budc séng la 70cm. Hay tinh :
|
s Van '@éwyﬁn Am
— Van téc dao dong cyc dai ctia cac phan ti.
'h'.
LUQC GIAT
a) Chu ki :
Khoang duting séng truyén 1a 21 . Thai ) =
gian s6éng truyén duge 1 buée séng 1a chu W
ki T. e 2 e d Y

Suy ra : 2T = 5,0

"J:>\j§t: .

—_

ﬁ)/D_' U A




5,0
Vay : T = —=—
ay >

b) Khoang cach :

Théi gian am truyén tir
ngudn tdi vat can :

—

2,5(s)

i = E‘}.ﬁ = 013{5) :')) : ? (Q-
2 3/
Z <
Khoang cach : < 4 <o
d = vt = 340.0,3 =[102 (m) 6325
o
=7
¢) Budc song ciua am : Z/
Khi mot 16 & vi tri d6i dign lusng hoi, khong khi bj tac dong phét ’-
song am.
Chu ki cia séng am la thoi
P ;gian [ﬁa quay dugc cung gita 2 16
Lk ién tiép.
O hdi
T=_9% _ 14
600.30 300
Suy ra :
1= vT = 3800130
300
d) Céc van téc :
— Van tdc truyén am :
\ v =f1 = 500.0,70 =|350(m.s"1)

- Van téc Efm ddng cyc dai cta cic phan i :
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v = wa (a :bien dd dao dong)

= 2nfa = 2.3,14.500.0,25.10 3

~0,785(m.s~7)

16.2| Mot day dan hdi nAm ngang c6 diém ddu A dao dong theo
phuong thang ding vé6i bien @9 a = 5,0cm va chu ki T = 2,0s.

a) Chon gdc thdi gian (t = 0) lic A qua vi tri cAn bing
theo chidu dudng. Lap phuong trinh dao dong ciia A.
b) Pha dao ddng ctiia A truyén doc theo day v6i van téc

5,0m.s”* . Vigt phuong trinh dao ddng cla diém M ciach A
doan d = 2,5m. Coi day dai vd han.

c) Vé dang cta day & cac thoi diém t; = 1,6s va t,=5,0s.

(Gia st a = const)

< LUJC GIAI
a) @Jng trinh dao déng cua diém A :

Phum\{gb;’y'nh dao dong ciua A c6 thé viét :
O_/}p u, = asin(wt + @)

0%

Suy ra biéu thic clia van téc dao dong :

= 9,0sin(rt + ¢)(cm)

vV, = wacos(wt + ¢)

= 9,0mecos(tt + )
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Theo dé, t = 0 :

Suy ra :

Vay :
Do dé :

v >0

. 5,0sinp = 0
| cosp > 0

e = 0.

u, = 5,0sinzt(cm)

b) Phuong trinh dao dong cia diém M :

Ta cb :

vT = 5,02,0 = 10,0(m)
-l

Pd lach pha dao ddng cia M so véi A :

Séng truyén tit A téi M, pha dao ddng clia M cham hon A. Suy ra
phuong trinh dao dong cia M :
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5,0sin ( nt — J-?’;)

Ap = 278 = 27, 20 -

A 10,0

2

~— 5,0cosrt(cm)




¢) Dang cua déy :

— Véi t; = 1,55 khoang dudng séng truyén dudgce la :

d, = vt; = 50.1,6 = 7,5(m)

= 3
4

Do doi cia A khéi vi tri cAn bing & thoi diém t, Ia :
uy, = 5,0sinl,n = —50sin™ = - 5,0(cm)
2

Suy ra d8 thi theo khong gian tic dang sgi day & thui diém
; t; = 1,08 :

vt

- Véit, = 5, Khoang duting séng truyén dugc la :
dy = vt; = 5,050 = 25,0(m)

. .. D

2
Do dvi clia A khéi vi tri cAn bang & thdi diém t, Ia :

use = 5,0sinbz = 5,0sint = 0
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Suy ra do thj khong gian tic dang sgi day & thoi didm t5="0,0s :

pu(cm)

d:)

\%‘_

p

16.3 Tai diém A cla mat thodng mdt chat long yén tinh, ugu‘tig:j-
\Q ta nhé xudng déu dan cac giot nube giéng nhau cach 0,25s. Coi Ox
| A bj tac dong bdi ngudn gay dao ddng ngang c6 bien do 0,5cm.
Trén mat thoang chit 16ng xuft hién nhing vong tron ddng
tdm A lan rdng dan.

a) Khoang cdch gida hai ggn 16i lién tiép do duge 10cm. |
Tinh van tSc truyén pha cia séng.

b) Tinh khoang céch gita hai diém trén mat chét 16ng dao
dong cung pha, nguge pha.

c) Mpt diém M cach A doan 25cm. Chon géc thui gian sao
cho phuong trinh dao dong cia M la :
uy = — 0,6sinwt(cm)

Viét phuong trinh dao dong ciia diém A. (liy a, = ang )-

LUgC GIAT
a) Van tbc truyén pha :

Chu ki soéng : T = 0,25s




Khoang cich gita hai gon 16i
A lien ti€p chinh 1a budc séng 1 .

Ta 6 :

A = vT
Z 7% Do d6 :
v==2 219 _l4oemsY
T 025

b) Khodng céch :

— Khoang cach d gida hai diém trong moéi trudng dao dong cing
pha dugc xéc dinh bdi :

Ap = 2;5% = k2x

y
@?
e%,/ Do 46 : d =|kl|{(k € N)
5
C?/ E]mang cdch d’ giita hai diém trong moi trr.ttmg dao ddng nguoe
pl@é{dﬂ xac dinh bdi :
<5 Ap’ = 2::%1 = 2k + 1)
Do d6 : -’9?& d =|(2k + 1 (k € N)
2
¢) Phuong trinh : .

T

Do lech pha dao dong gitta A

M v ;

251'd = 2&1’25 =/5J?: T
A 10 ° E}rqgén song




Dao dong cua A nhanh pha hon dao ddng cia M. Ta suy ra :

u, = - 0,55111(%;11: + o)

]

— 0,5sin(8rt + bor)

= — 0,5sin(8rt + ) k
hay : u, = 0,5sin8rt(cm)
~ y %

4 / |
o .

24 BAI TAP LUYEN TAP \%

%
16.4  Thyc hién céc tinh toan cén thigt d& tra 18i nhing cau hoi aq
sau day : ¢

a) Séng ngang truyén doc theo mot day dai. Mot diém cach
A
tam dao dong khoang 3 c6 4o dich chuyén khoi vi tri cAn bang

Scm sau % chu ki. Tinh bién d9 ctia séng (coi nhu khéng d8i).
s

b) Séng Am truyén trong thép véi van téc 5000m.s~* . Hai
diém trong thép gin nhit c6 pha dao ddng lech nhau 90° cich
nhau 1,54cm. Tinh t&n s8 am.

7 Dps: a) b58cm: b) 812Hz

16.5 Tam soéng dao ddng theo phugﬁg trinh :

u, = siuﬂt(cm} :

Vén t8c truyén pha ciia séng 1a 100m.s~ ! doc theo mét day
dan héi. Xét diém M cich thm séng 20m. Hay xdc dinh céc
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dai lugng sau day cia dao dong tai M vao thi didm 1s sau
khi séng bat d4u truyén tir tam :

— D) dich chuyén tir vi tri cAn bang (coi bitn dd khong
doi).

— Van t6c dao dong
— Gia toc dao déng.

DS:x=0,v = 7,851::111.5_1;& = 0

166 =~ Mbt séng truyén trong mot moi trudng lam cac difm cida
mbdi trudng dao déng theo phudng trinh :
u = 4,0sin(rt + Ap) (cm; s)

[

a) Biét bubc séng 1a 1 = 240cm . Tinh van tdc séng.
. b) Tinh @) lach pha ctia dao dong;
/;/ — Tai mdt diém cach khodng thdi gian 1,0s.
/C/O — Tai hai diém cich nhau 210em vao cung mdt hic
25, ©) Vao mét thui digm, db dick chuyén ciia mot diém trong
&

‘{%Bﬁi trudng ké tif vi tri cAn bing 1a 3,0cm. Tinh @ dich chuyén
eﬁJvé sau 2,0s. Gidi thich k&t qua tim duge.
%

PS: a) v = 40cms )

\(
LZ? b) Z; (7 + —35)
Q;) 3 4
(9 c) 0,8cm hay — 3,8cm

16.7  Séng bién dugc coi la dao dong ngang c6 chu ki 8,0s va bién
d6 3,0m. Séng truyén ti Tay sang Dong véi van tdc
12,5ms~ 1, Song la séng phang, do d6 cic diém trén mot dubng
théng c6 phuong Bic — Nam dao dong ciung pha véi nhau.

a) Tinh buéc séng. Giao tuyén ciia mat nuée bién véi mit
phing thing ding theo huéng Déng — Tay c6 dang ra sao ?
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b) Mot tau cé van tdc déu 5,0m.s” 1 chay theo huéng I:ﬁ‘
Tay sang Dong. Tinh tin s§ va cham cia ddu séng vao tau.
Néu tau chay véi van tsc d6 tir Déng sang Tay thi tAn s§ va
cham nay 1a bao nhigu ?

BS: a)l = 100m ; dutng sin

b) 7,510 %Hz ; 17,5.10™2H;

16.8%  Mbt am thoa gan vao mot soi day cang th%ng plgﬁ-:sinh dao
ddng ngang c6 tdn s& 440Hz, bien do 0,50mm. Sgi day
lugng 0,01kg cho mdi mét chidu dai va c6 Iyc cing 1000N"
dong truyén Ikhong tit dan.

. = \E{F:lu‘cc{mg
7

o1
27,
Cho biét van t&c truyén dao dong trén day co bidu thdc - Q;
# @ khoi lugng cia mbi mét chidu da
a) Tinh van tée truyén dao dong trén day.

b) Tinh budc séng va lap phuong trinh dao dong clia mét
diém trén day.

¢) Tinh van téc va gia t&c dao dong cyc dai clia mot didm
trén day,

d) Tinh céng sudt trung binh phai cung cép cho am thoa
dé dao dong ciia né duoc duy tri.

PS: a) 316ms !
b) 0,719m ; u = 5.10%sin2m(440¢t — 1,30x) (m)

c) 1,38m.s"' ; 3,82ms~2
d) 3,02W
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Chuyén dé V — SONG AM

A. TOM TAT GIAO KHOA ,

. SONG AM — CAM GIAC AM

khi, khong truyén dugdc trong chan khong.

— Séng am : sébng doc truyén dugc trong chét rdn, long,

— Phan loai : |
i ]
< 16Hz 16Hz — 2.10%°Hz |2.10%Hz — 10°Hz| 10°Hz - 10"°Hz I
Ha &m Am nghe dugc Sidu am Qua am

I1. CAC PAC TINIT CUA AM

Am wvita c6 dic tinh vat li vita c6 dac tinh sinh Ii.

60 1. Vian téc truyén
0?/ . Thi nghiém cho :
7
i > s ¥
9 Vydn V1éng Vikhi
¢,

LT T —

B

=
xf
.
=
L
o
P=
1

\( ), Sy phu thudc nhiét 4o :

2. Bd cao
Téan s6 f tao ra dd cao cua am.

! flén : am thanh
| fnho : am frdm

O . o 7,
7/ vy : vén tdc truyén am d 0
273

C
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3. Am sic
— Céac bp phan phat am déu phat ra déng thdi -
.@m cd ban ¢6 tAn s6 f
. Cac hoa &m c6 t4n s6 nf (n € N)
~ Quy luat tudn hoan ciia dao dong aAm téng hop tao am
sdic. '

4. Cudng dd am (hay nédng lwgng 4am) — Miic tu@g. do
rd

. Cutng dd ém (cong sust Am) - I = Wwm?

O

W : nang lugng dao dong truyén trong 1s
S : dién tich

- Mize cudng do am :

L(B) = Igl | hay L(dB) = 10lgl
Iu ' I-::-

Iy = 10 PWm™ 25 f = 1000Hz)

Do to

— Tuy tin s8, mdi am c6 mdt ngudng nghe ung v6i I . .

Do to cha am ;

Al = I'_Imin

— Do to t6i thifu ma tai phan bigt duge goi 1a 1 phon.

I

Al = 1phén ¢ 10/g-2 = 1dB
I
1

(d6i véi dai tAn s& Am gdn Am chu#n)
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B. HUGNG DAN GIAI TOAN

Bai

t_oén 17 . Tinh cdc dai lugng dic trung cua

song am

— Ap dung céc két qua chung vé séng co hoc.

— Ap dung céc cong thiee dinh nghia cia séng am :
. Cutng d6 am

. Midc cutng ddo am

. Db to ciia am.

B BAl TAP THI DU

a)

Thye hién cAc phép tinh @& trd Wi cic chu hoi sau :

a) Mbt ngudsi gdb manh vao dudng ray xe Ifa. Mot ngudi

{kchéc & cach xa ngudi nay 1,10km &p tai vao duting ray. Hai

75331113 ngudi quan sat nghe dugc trong thép va trong khong

nhau 3,0s. Tinh vén t8c Am trong thép. Bist van tbc

om tro? khong khi Ja 340ms™" .

b) M¢ ,%: thoa rung vdi tin s8 f = 400Hz. S6ng &m truyén
trong nﬁﬁc@ buéc séng A = 3,70m . Tinh vAn téc truyén

ctia &m trong nudc.
|

LUJC GIAI
Van téc @m trong thép :

Cac thoi gian truyén am la : t, = = ty = —
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Theo dé :

At = tg—t; = 3,0s

N~

A A

=) = 8,0

__.-""-'/‘:, iy Rl sy e A
KT e
f..a:,.yf”;, K S
Vi Do a6 :
at f L
! di;
Vi .
v, = = 3401100 _[q00:0 *ﬁp
I = wAt 1100 — 340.3 c%,
s
b) Van téc truyén am trong nudc : C%—
‘ Q.
Ta ob : A= X C'/?'
£
= v = Af = 370400 =|1500(ms™})

17.2) Muc cudng @b clia mét Am 1a L = 40dB. Hay tinh cudng
45 clia &m nay theo don vi Wm™ . Cho biét cutng do nguong

nghe ciia &m chuin b7, = 10" 2Wm™2
LUOC GIAT
Ta c6 : L = 1glgl= 40
Io
Suy ra : Eg—I- = 4 = 1 - 10*
Iy Iy
Do d6 cudng dd cta Am Ia :
I = 10", =10 ®Wm™2
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17.3| Thyc hién cdc phép tinh cin thiét dé tra 18i cAc cau héi sau-

a) Hai &m hon kém nhau 1 phdn v& dd to. Hay tinh ti s8
cuong do am.

b) DY to cia mdt Am ting bao nhidu phdon khi cudng do
am tang lén :

* 3000 lan
* 30000 1an

LUQC GIAI
a) T s8 cGc cuong do am :

1
Ta c6 I,-I, = lphon < 10131—2 = ]
, 1
’
I I
0@ Suy ra g2 = 0,1 > 2= 10"
".{’@ | L I
A q |
9();5}: : 2 =126
£2 o
b)\g% lang cua dd to :
C, '
Ta cb :" 77, Al = 1phdn & 101g-2 =
o L
Do dé :
- IE 3 s
*Voi = = 3.10° , ta tinh duge :
I
1

I
1c:r1gI_2 = 101g(3.10%) = 10(3 +1g3) = 34,8
1
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Db to tang 34,8 phdn

I

*Véi 2 = 310, ta tinh dugc :
I
1

I
10lg-2 = 101g(3.10%) = 10(4 + 1g3) ~|44.8
I, .

Db to ting 44,8 phon. - O’

17.4] Tai mdt didm A nim céch xa mot nguﬁn dm N (coi nh&%\
ngudn diém) mdt khoang NA = Im, mic cudng dd6 am la O__
Ly, = 90dB . Cho biét ngudng nghe clia &m chufn la O.

I, = 1072W.m2

e

a) Tinh cutng dd I, cia am d6 tai A.

b) Tinh cudng dd va mic cudng dp ctia am dé tai B nAm
trén dudng NA va cdch N mot dogn NB = 10m. Coj mdi
trudng la hoan toan khéng hdp thy am.

¢) Gia st ngubn &m va méi trudng ddu ding huéng. Tinh
cdng sudt phat &m cta ngudn N.

LUQC GIAI
a) Cubng do ém tai A,
Iy
Ta cb : L, = 10log2 = 90dB
Iy
1
=> A =10

I - '




Vay

= 10°1 =|10"3W.m 2

b) Cudng doé va mate cuwong doé tai B,

— Theo gia thiét clia d& bai,

ning lugng Am trén ca

c dién tich

Sa va Sy phai bing nhau.

Do dé :

2

c) Céng su&%%? on ém.

Cong suit cia ngubn 4m 1a nang lugng truyén qua dién ch mit

1 7
Ly = lﬂlug-—B = 10logl0
X3 I

0

cau tdm N ban kinh NA trong 1 gidy.

Vay : _Png

i

47NA®I,

438,14.1%1078

12,6(mW)

=| 70(dB)
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17.6

_El.l—l

B BAl TAP LUYEN TAP

17.5%  Coi dao dong ctia mdt séng am la dao dong didu hoa. Dua

vao biéu thiic cla nang lugng dao ddng hay tinh

a) Bién do cta 4p sudt khong khi ¢ ngudng nghe va ngudng
dau d8i v6i Am chufin c6 tdn s& 10°Hz . .

b) Do bién thién vé bién 46 4p sudt gida ngudng nghe va
ngudng dau d6i véi Am chuin nay. o}

Cho : —Khoi.lugng riéng cia khong khi: p=l,2§(é_@h3

— Cudng d6 am Ef-nguﬁng nghe : 10" W.m™2 6\)25

— Cubng do am & ngudng dau : 1W.m 2 C%'
Ds:  a) 29210 °Pa; 29,2.10 °pa 0‘(,

b) Ap, = 32,12.10 °Pa

y
5

Thuyuc hién cac tinh todn cin thié‘t-dé' tra i cdc cau hdi sau
a; Cutng dd am tang 1000 ln.

— Muc cutng dd Am ting bao nhiéu dB ?

— Bién do dp sudt tang bao nhigu ldn ?

b) Ngoai dubng phd, am c6 d to 70 phon. O trong phong,

am nay chi con c6 dd to 40 phon. Tinh ti s8 céc cudng dd am
d hai nai.

c) Hai &m c6 mitc cudng @0 hon kém 1dB. Tinh ti s& cac
bién dd ap suAt.

DS : a) 30dB ; 31,6 b) 10° ¢) 1,12




17.7%  Thyc hién cic tinh todn cdn thigt d€ trd 15i nhing cau héi
sau :

a) Mot song am tin s6 300Hz tao ra bién do dich chuyén
la 1077 m. Tinh bién dd ap suét cia séng Am nay.

b) Bién do 4p sudt cia am, c6 tédn s8 500Hz & ngudng nghe,
la 2,9.10"°Pa . Tinh bien do dich chuyén gay ra bdi séng am
nay. '

DS : . a) 8,310 %pa

b) 2,1.10 %'m

17.8* O thugng tng Ihi quyén lchdng thé do nhidt @ bang nhibt

ké dugc vi mat d khi qua nho, can bing nhiét khéng xay ra.

a%} Nguti ta do nhiét do bang cich phéng tén lita mang theo hyu
';;, dan c6 thé cho nd & cac @6 cao dinh trudec.

Z’ Hay tinh nhigt do & d6 cao 20km cach mat dat. Biét ring
4, tigng 16 & d cao 21km dudc ghi nban trén mat d&t tr8 hon
| g/:}?g nd & do cao 19km mot khodng thusi gian 6,70s.

2 DS : — 54°C
%,

17.9% Giﬁa(gc diém A, B cdch nhau mot khoang ! trong Ihéng
kchi nhigt dd bién thién tuy&n tinh ti T, dén g

Tinh thoi gian truyén séng Am tir A dén B.

DS :0 = 2 :
voVa (VT + V)
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Chuyén dé VI — GIAO THOA CUA-SONG -
SONG DUNG

A. TOM TAT GIAO KHOA

I. GIAO THOA

Tong hgp cla hai séng k&t hgp tit hai nguén rieng biét :

1. Cac phwong trinh dao déng

Ugy, = Ugy = asinwt = asinﬁt = asin2nft

— Dao ddng cia M do séng tit S, va tir S, :

aySin2n ( % - %)
Ugyy = aySin2n ( ;;;— - ‘-ig)

UM

— Dao ddng téng hop clia M :

dl‘dz

7 Jr.sinibr(i—dl-l-dﬂ)

L 24

].IM = 23.MCUS
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N R VL

2. Di€m c6 bién @9 dao dong tong hop cuc dai va di€m
dimg yén

— D0 lech pha dao dong gitta hai séng téng hodp véi nhau:

2n

T8

Ap = = |d; —d,| =
v

— Diém c6 bien dp dao dong téng hgp cuc dai :

d = nd (n € N)

—Diém ding yén (bien dp dao dong tdng hdp trigt tidu)

= (2n + 1}i (n € N)
Ghiahd: )

Bién dg ciia dao déng téng hap :

"EE:. = 23M| cos il_;_.ﬂi
T bidu thiie ndy, cé the tim ra vi tri cdc
diém c6 bién dé dao déng tong hdp cue dai va

cée didm ding yén,

I1 SONG DUNG

Téng hop cta séng t yén tor
ngudn va séng phan xa/

| %d;y—__ ' 267
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1.

Cac khoang cach

— Khoang cach gilta hai diém bung hay giita hai diém niit:

A

2

— Khoang céch gita mdt diém bung va mot diém niit :

(n € N)

dgy = (2n + I)i (n € N)
: >
3 = - = % - - /
Ap dung vao ddy dan va ong sao _ﬁgp
— Day dan : \8{5
N &
i i S O]
Amcdban : |f, = — P i d
21 f
Cachoaém :| f = n Yl €N)
21
= 511g sao :
* Logi hd moi dau :
Am co ban : f. s
° oy
Ciachoadm:| f = (2n+ 1) |(n € N)
4]
* Loai hd hai dau :
Am co ban : f, = =
1 21
Céchoaam: [f = 1:1,—211 (n € N)
[




- Cha y : Giao thoa va séng ding giong nhau vé sy biéu hién.

. Diém thudc v8 hiperbdn cuc dai la didm bung.

. Diém thudc v& hiperbdn ding yén 1a diém nut.

B. HUGNG DAN GIAI TOAN

Bai toan 18 : Hién twgng giao thoa ciia song

1. Thiét ldp phwong trinh dao donmg tong hop tai mit
diém

e Viét phuong trinh dao déng

'.; ctia hai ngudn theo cic da ™
C%/ lidu cua dé véi pha ban dau
"%3/ bang 0.
;/O@ ® Xdc dinh d¢ léch pha

Y. Apy, Ap, cia cdc séng
Jt‘!}\'ﬂy&“n t6i diém khao sat M.

@ u@a cac phudng trinh dao djng cia M do séng tir hai
n

® Lap phuong trinh dao dong téng hgp :
Uy = Uy + Ugy

(Ap dung phuong phdp luong giéc hay phuong phap vecto
© quay)
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2. Su bifu hién cda giao thoa
® Xac dinh vi tri cdc diém c6 bidn 0 dao ddong tdng hop cuc
dai.

o Xac dinh cic diém ditng yén (bign db frigt tidu).

@ Chitng to cdc diém néu trén thudc hai ho hypebol c8 dinh

xen ké.

. o 3
3. Xdc dinh s& hypebol cia nhimg difm 6 bién d8 ey

dai va s6 hiperbén cia nhing diém dimg yén e
e Ching to trung difm I cia doan S,S,
’ ndi hai ngudn 1a bung (n = 0).

!
/ / e Dinh s8 bung trén doan thing IS, :

I
I
m:M
* ” S.S S.S
s - I | Sz n.i{ 12 2 n<12m;mHeN
]lt 9 2 A
\
\ ;
\ Suy ra sb hiperbdn cuwe dai
N=2n+1

® Tinh s8 hypebol ding yén (xen ké véi
hypebol cuc dai). Thutng ta ¢b :

NN=2m+1)
4. So sanh trang thdi dao dong — Dinh nhing di€m cé
d6 léch pha xdc dinh
—d,

® Xdc dinh diu cta cos o

© Lap biéu thitc clia dd lach pha Ap . K&t lun vé trang thai
dao dong.

e Lap he thic tir didu kién ma dd lech pha phai nghiém. Suy

270 ra cac diém phai dinh.

2
e
%,

|
1

a v

:
)
i




B BAI TAP THI DU

18.1| Tai bai dim S;, S, trén mit thoing céia mdt chat 1éng,
c6 hai ngudn phat séng k&t hgp véi phuong trinh dao ddng :

U = Uy = asinwt

a) Hay thiét lap phuong trinh dao ddng cia séng tdng hop
tai diém M trén mat thoéng cach S, va S, 1an lugt cic khoang
d, dy .

mwm"

b) Lap bi€u thic cta bien dd séng tdng hop. Suy ra vi tri
cac di€m c6 bién d séng téng hgp cyuc dai va cac di€m ddng
57 yén.

7,
i Q//O c) Xac dinh cic diém c6 dao ddng téng hdp cing pha.

LUQC GIAT \
@Phu’mg trinh cta dao dpng tong hop

}56;] pha (cham) ctia dao
dong tai %

do séng tir S; so vdi

ngudn la : /;)
<,
“)
" 27
¥ Apy = =.d, = = %
a v
4
Phuong trinh dao dong cia M do séng tit ngudn S
; Uy = aysin(wt — Ap,)
*i ; d
X - ) t_%
_ = aMsmﬁbr( =S )
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Tuong ty, phuong trinh dao dong cia M do song ti ngudn S, la:

d
Ugyy = apsin2r ( % - f)

— Sy téng hgp cta hai dao dong cing phuong, ciing tdn s§ goc va
cung bién dd nay lam cho M dao dong theo phudng trinh :

HM = ulM+u2M

)

1 - d
= aM[sin:?.ﬂr(% - —dj—) + srn%%%”

d, —d ¢ dy +d
Do dé : Uy = 2apgcos 1/1 Ex.sinzn(%—ﬁy,

- —» -
OA = OA; + OA,

fi
:'“’ - Hinh binh hénh xéc dinh OA 13 hinh
phag thoi, Ta suy ra :

OA = 20H = 20A0s201L = 472
2
d - &
i
Pha ban déu cda dao déng tong hgp 14 :
Ap = (Ox,0h) = LP1t Apy _ _E*.f'w;__iz_){r_
2
Suy ra phudng trinh cia dao déng téng hgp :

= Z2apcos b s

uy = ?.aMmB—-———ardI ~% sinﬂﬂ'(l o= ———-—dl % dﬂ)
A T 21

b) Bién dp song téng hop :

Theo k&t qua trén, bien @b séng tong hop c6 bidu thie -

Ry




}M = Z'EMlEUﬁ EI_ __dg

, i |
A |

— Diém c6 bién @d séng tdng hgp cuc dai b vi tri trong moi truding
thoa didu ldén -

hay :

Pay la modt ho hypebol c6 S; va 5, la hai tiéu diém. He thic nay

théa véi n = 0. Ho hypebol nay bao gbm trung truc cia 5,5, .

5 Diém ding yén (bién dd song tdng hgp trigt tidu) co6 vi tri trong
). mbi trutng thoa didu kién :
5,

———— = (11+—):r'£ (n € N)
J’? A

'

Pay 1a mdt ho hypebol khac cing c6 S; va S, Ja cac titu diém va .

xen ké v6i cac hypebol cuc dai.

\ /
I
o A \1 ! ”
LY f ra I
"\ 1 ! Jr’ * cuc dai :
5 » 1 ' i i - 5
L’ ) I [ \~ Z * triét tiéu :
ra I i N "
"4 i -
- r \ T
/
i \
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) Diém cé dao (ddng idng hop cing pha :

— Theo phuong trinh dao dong cia séng téng hop, do léch pha

gita diém M dang xét va hai nguén Ia -

d, +d d, —d
Ap = L 24 néu cof —2n=2x > 0
A A
d, +d d, —d
Ap = (—]L—E-f-l).?r néu cost_—26< 0
7 T %2
<o |
Céc digm c6 dao dong tdng hgp cing pha Ia nhing diém céb w%:;
thoa diéu lién : A Z
G
Ap = k = const (k € R) Ob
Ta ludn ludn e6 thé dat : J
1
k = xn (x € R) #
Do d6 ta suy ra : 8
4, +d, | -‘
| X = X = (d; +dy) = xd |
d, + d; i
{ 1,1 "'1"1)3’[:}{?1’ = (dl-}dz]:{x—lﬂ I:'
Két hgp hai trutmg hgp ta 6 didu kien :
d, +d, = yi iy € R)
Day la mot ho ellip cé hai tieu diém la S; va S, bao gém ludn ca
doan théng 8,S, coi nhu mbt ellip bién dang.
— Nhung mbi elip sé chifa nhing di#m ma dd lech pha so véi hai
ngudn la Ap va (Ap + 7). Ta ching minh duge trén mbéi elip, gitta A
:
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ba diém ditng yén lien tiép, hai khoAng bing A hai ban diém ching
2

yén & gita, dao dong nguoc pha nhau.

Do @6 véi d lech pha Ay xéc dinh so vdi hai ngudn, cde didm dao
ddng cung pha véi nhau nam trén nhing khoing diit doan ctia mot

elip va giéi han bdi cdc diém ding yén.

I
A
\ \ I.f F
i | |
= !
e 1 1 !
digm _ o e oL -
L = % —— " s
dung yen Nl Ay ' i -~
L . I i H Ty
% rp Y
Y | H ] o
[ | 1 ’ ! =
Si' Rl L e CREES nbz
/ y ¢ 5 B4
_,.-} - ! .|. i \'\
.-i"'\'\. . i ! !| "‘, &
- e -4
‘ | i T
. A
d ‘ L]
s !
& ! \ \

ot chia gdm hai nhanh c6 cdc mii nhon cham vao mit
th% lﬁtjt chét 16ng. Chia gin vao mdt A&m thoa rung véi
tdn s8 40Hz. Cac diém ma mii nhon cham vao chit 16ng
trd thanh tfnj; ngudn phét séng S,, S, ciing pha. Bién d ciia
song laa = f%cm coi la khéng d6i khi truyén trén mit thoang
chét 1éng. Van tdc truyén pha Ia 2,00ms™! . Cho
5;S, = 12,0cm .

a) Viét phuong trinh dao déng téng hdp clia diém M trén
mit chit 1éng cich 8, va S, cdc doan 14n Iugt 16,5cm va

7,0cm.
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b) Ching t6 c6 hién tugng giao thoa. Tinh s6 gon 16i quan
sat dudc.

c) Ching té cc diém trong doan S, S, ludn dao dong lach
pha véi hai ngudn $,S, . Tim diém gin nhét trén dudng thing
5,5, dao ddng cung pha véi hai nguén S:,85 .

LUCC GIAT
a) Phuong trinh dao déng téng hop -

— Ta 6 thé chon géc thdi gian @& phuong trinh dao dong ciia hai
ngudn cb dang :
Ug; = Ugy, = asinwt = sin80xt(cm)
Do lech pha dao dong tai M so vé6i hai nguén S.:5, 1an lugt 1a :

W _ 2nf , . _ w _ 2nf
—d; = =—d;; Ap, = —d, = —dy

v v v v

Phuong trinh céc dao dong tir Sy, Sy truyén t6i M la :

Arpl =

| d

Uppy = asinzxf(t—-J)
Y
| Ugyy = asin?xf(t—%)
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— Dao ddng téng hgp 6 phuong trinh

Uy = Uy + “2#
f‘ d - d.r ; d + d
= 2acos (—L——-é:r.sin&rf( t — 1 2)
v ’ 2v
h T . T
: ay : upr = 2,0cos — . sm( 80t — _)
10 10

L = ‘ Uy = U,Gsin(Bﬂnt - %) (cm)

b) S& gon Idi :

— Vi diém M c6 vi tri thay d6i, bien dd dao dong tdng hgp ciing
thay déi.

::1:’ Bién @) dao dong tong hop cyc dai (goun 16i) tai nhing diém :
Q

d = |d~dy| = 0l (n €N

I
j= ¥
ba
'
g
=
g
L
S
g
3
a
=
sv]
(7}
pd
oA
b2

ebol xen ké c& dinh trén mit chét long. D¢ 1a hién

N W iR LRI S s

tugng giao thoa.

— Trén nia doan thing IS, (I: trung diém cia 5:Sy ) cac diém
nam trén gon 18i xac dinh bdi -

S
M:ni{_lﬁg
2

2
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XY

/ "Db lach pha dao dong ciia mpt diém M bat ld so véi hai ngutn
' \S,}, S, duge cho bdi :

N
“ f(d, + dy) f(d, + d,)
‘}» _ g},..-‘p — 21 f X hﬂﬁc _ﬁrp = I:_l._._2 + 1]_-;_1;
i . v v

/
~ Cac diém trén doan S;S, thoa diéu kién :

Db lach pha dao dong cua ching so véi hai ngudn S,,5, tinh bdi :

200 b i
= oy |
hiope Ap = 204 Zen2n (€N

Vay céc diém trén doan S,S, ludn dao ddng &ch pha véi hai ngubn.

E=Y




— Nhing diém trén dudng thing S,S, dao dong cing pha véi hai

ngudn cé vi tri thoa didu kién :

[ |d; —dy] = 8,8, = 12,0cm

40(d, + d f(d, — d
9, 2)Jr=n,27r; (CDS—(——I"——-—Z}J‘I}G)
i L 200 v
| Diém gén nhét ing vé6i n = 2. Do d6 :
|d, —dy| = 12,0
d; = 16,0cm d, = 4,0(1111
B _ hogc
Y, dy = 4,0cm | d;, = 16,0cm
Q/O - . -aF a5 o ) [l ¥
%(’ Ta ¢6 hai diém & ngoai doan 515, xéc dinh béi :
2, SiM; ={4,0cm |; S,M, =|4,0cm

<
18.3K/0Dfmg mot &m thoa cé tan s6 rung f = 100Hz ngudi ta tao
ra gy hai diém S,, S, trén mat nuéc hai ngudn séng cting bién

a5, cthig-pha. Cho biét 8;S, = 3,0cm .

Mot 1%2"@11 16i xuft hign gém mdt gon thing 1a trung truc
cua doan S,8) va 14 gon dang hypebol mi ben. Khoang cach |
gifa hai ggn ngoai cing do doc theo dudng thing S,S, la.
2.8cm.

a) Tinh van téc truyén pha cia dao ddong trén mat nuée.

b) So sdnh trang thii dao ddng ciia ngudn véi hai didém
M, va M, cé cic khoang cach téi hai ngudn nhu s
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S;M; = 6,5cm ; S;M; = 3,5cm
S5;M, = 5,0;:;11 ; SoMy = 2,5cm

c) Lap phuong trinh dao déng cua diém I, trung di€m cia
. 815, . Dinh nhing diém dao dong cing pha véi I. Tinh

khodng cach ti I t6i cic diém M, dao dong cung pha véi I
va nam trén trung tryc cia S,S, . Tinh cu thé cdc khoang

cich nay véii = 1, 2, 3... O
LUOC GIAI
a) Van téc truyén :
2 - . P Be Yu ;l. r . .
Khoang cach gita hai ggn 16i 14 = . Theo dé ta c6 :
2
A
28( —) = 2,8cm
)
Suy ra : 1=Y =28 _ 090(cm)
f 14
Vay : v = 100.0,20 =|20(cms”}
b) Trang théi dao dong :
d; — d,
C0S —— x = coslbr = -1 < 0
Do dé
i
d, +d, :




Vay M, dao dong nguoe pha v6i hai ngubn .

— Tai M, :

i

| cos—=— 2n = ms(12+l)x = 0

2

Do dé6 : uy =|0|: diém ding yen

c) Phuong trinh dao dong — Céc khodang cach :

— C6 thé chon gdc thdi gian thich hgp d& phudng trinh dao dong
cla ngudn c6 dang :

Ug) = Ugy = asin2zft = asin200mt

Dao dong tai I cham pha hon ngudn mét lugng Ia :

S, I
Ap = 2. L =27, 10 _ 157 = (727 4 )
L A 0,20
7 .
’é?/ Dao dong tai I nguoe pha véi dao dong cua ngudn. Ta cb :
| g/ u; = - asin200xzt|(coi a, = a )
CO 1 _ 8

1((;150 diém dao dong cung pha véi I sé ngude pha véi ngudn. P
lech ph&éo dong gia cdc diém nay va nguén cho bdi :
r7

2

d; +d
6) -11 2 7 = (Z2n + 1y (n € N)

Suy ra : (d; +dg) = (2n + 1)/

Tap hop cac diém niay nam trén ho Ielip cod cac titu diém la
S1» Sg . |

Cac didm M, la giao diém cla trung tryc 5:Sy véi ho elip nay.




Chiing thbéa déng thoi cdc didu kién :

Cé thé coi trung diém I cta S8, thudc vé cac diém M, . V6i I ta

co :

Do dé6 :
Suy ra ;

. Véi M,

Do 46 :
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dy +dy = (2n + 1)4

d, +dy, = $,S, = (2n + )i

S.S
on+1 = 1,1213’{} = 15
0.2
3 e |
n=3_§
a, = d2=1_;3= 1,7cm

M, = Vd; - §,F2 = V1,72 - 1,5°

M3
ey T TR -
J.“-' M:! -\'\-.
ff -"-._.-.- [ H‘\
” -~ ’ i — -"'L —— ™ S \-\
7 g -~ Ml s 3!
Fi i * * %
i 7 5| S, | 1".
L L T T p—p— =1 I I
\ " I r ) ’
\ Y \H i !
. " s ] rs
" H“‘"._‘- L TP [p— - &
“h.__“ T e = -
-~ _of

=|0,8(cm)

..!I

o}
(/_Q
A
)
o




. Véi M, n=29
19
d, = dyo= —= = 1,9em
2
Do d6 : M, = Va? -8, = V1,9%- 1,52 ~[1,17(cm)
Véi Mg n =10
di—_—.dﬂz.zi"l.:z,lcm
2
Do d6 M, = Va2 - 8,12 = V2,12 - 152 =|147(cm)

B BAI TAP LUYEN TAP

2, 18.4 Mii nhon ctia mdt 4m thoa cham nhe vao m'.’-,‘it nudc rong
@, coi nhu vd han. Tin s8 rung ctia Am thoa la f = 400Hz.
‘ A a) Trén mat nudc xuit hién nhiing gon tron dong tam lan
xa din. Khoang cach giita hai ggn lién ti€p do duge 2mm.
thich hién tugng va tinh van téc truyén séng.
GAn vao mot nhanh am thoa mdt méu day thép nhé hinh
chit U. B6,tri sao cho hai dau chi U cham nhe vio mat mude.
Khi am tHe® rung, trén mat nuéc xudt hién mot s8 gon séng
c6 thé quanvBat duge bang phuong phap ding hé théng den
chiu thich hgp. Gii thich hién tugng va tinh s6 gon séng
nay. Bigt rang khoang cach gita hai d4u chit U 1a 4,0cm.
c) Cho biét van t8c truyén cta séng khong thay ddi. Am
thoa duge kich thich dao déng cudng bic véi tn s8 © = kf
(k € N).
S8 céc ggn séng trong thi nghiém b) thay di ra sao ?
s : a) 0,80ms™ " ; b) 39 gon séng ; c) (38k + 1)
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18.5% Hai mii nhon S,, S, rung déng bd, cham vio mat thoang
10 D2 g £

cia mot chit long vdi tdn s6 f = 100Hz. Trén bé mat chit
lbng c6 hign tugng giao thoa quan sat duge bing den chidu

phéng dai lén man.

a) Xét diém M trén gon séng thd n k& tir trung iruc cia
8;S, . Nguui ta do duge MS; — MS, = 12mm . Xét diém M’

trén ggn song thd (n + 3) vé cung phia véi M?@hi ta do

duge M'S, — M’S, = 36mm . Hay tinh buéc séng, toc
truyén song. "X
| 2
b) Xéc dinh cdc diém trén mat chit long dao dong m‘m%\
pha vdi trung diém O cua 5,5, . Cho : 8,8, = 50mm . Q:?
/
c) Tan s6 dao dong cta hai ngudn S;, 8¢ khong thay déi :

nhung dao ddng cia S; nhanh pha hon S, mdt khodng bang

1 chu ki Hay khao st trang thai dao ddng cta cac didm trén
4

dudng thang S.S, .

DS a)dl = 8mm ; v = 0,80ms™!

b) Trén céc elip : (d; + d,) = 2(25 + 8n)

18.6
Mbt. may phéat rada gém hai ngudn ok M
phat dao dong ciing bién d9, ciung 1
pha, cing tdn s§ f = 10'°Hz . Hai Ol ©
x
ngudn c6 dang hai khe A, B song song
cach nhau doan d = 6,0cm. B
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Khao sat hién tugng trong mat phing vudng géc vdi hai
khe ¢ trung diém. Dat 6 la géc tao bdi huéng khao sit OM véi
trung truc Ox cua AB.

a) Xac dinh goéc © va vé bang dudng lién nét nhing huéng
l dao dong tong hgp cuc dai, bing dutng chfm ch&m nhing
| huéng dao dong tdng hop triet tidu.

'b) K& qua tim thiy & cAu a thay ddi ra sao néu hai ngudn
dich gAn nhau 3,0cm.

DS : a) 0°; £30°; £90° va +14°30’ ; +49°

b) 07 ; +90° va +45°

| |
. 1
2%; [ Bai toan 19 :J Hién tugng song dimg
7, . Co oo i, O I
5?/ 1. Lip phudng trinh song tong hop tai mét diém
90 - Xac dinh gidi han cia mbi trudng dé suy ra tinh chat cia

ﬁ?(s?: phan xa :
(2, | tdi l <

£

wam ] G

(gidi han cd dinh) (gidi han ty do)

Gidi han cd dinh déi chiéu bign dang clia séng t6i
Gidi han ty do khong ddi chiéu bién dang cla séng i
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. Chon céc phuong trinh dao déng tai gidi han cua moi

trutng do -séng téi va séng phan xa.

. Xac dinh do léch‘pha Ap . Lap cac phucmg trinh dao dong
tai diém khéo sat.

. Suy ra phuong trinh dao ddng téng hop. |
2. Dinh s0 diém bung va s di€m nit

. Xac dinh trang thai séng ding (bung hoac niit) tg’?iém

dau va diém cudi clia mai trutng. 9
z H

SH
.Ap dung cong thiic v& cac khoang cédch : B — B = Acp
N-N;B -N 2.
<.
/

g

3. Dinh &m co ban cia diy dan hay dng sio va cac
hoa &m

. Xac dinh chifu dai va loai 6ng sdo.

144 of 156

. Ap dung céng thdic vé &m cd ban .

. Suy ra céc hoa am :

£ = nf, (n € N)

n
4. Khao sit song dimg bing phép hoat nghiém
. Xac dinh cac tdn s cia chdp séng f, va clia dao dong
fdd "

- So séinh céc tin s6 f, va £, . Suy ra hién tugng bidu kign.




& BAI TAP THi DU

19.1| Tao séng ngang trén mot day AB dan hdi cing théng. Diém
B ¢6 dinh. Ddu A gin vio mdt &m thoa rung véi tin s6

= 100Hz, bién @5 0,15cm. Van tdc truyén séng la 2,0ms™ .

a) Viét phuong trinh
dao dong cia B de séng “"C\/ s
t6i vA séng phan xa gy X

nén.

o0 e

b) Viét phuong trinh dao déng cia M cich B doan 7,5cm
do song tdi va séng phan xa giy nén

’g,/ c) Giéi lai hai cAu a va b trong trutng hop B 1a gidi han ty do.
OO’?
O, LUQC GIAI
/%gJ Phuong trinh dao ddng cua B :
7\

—@ thé coi B la tam séng. Chu;;n gbc thoi gian thich hgp ta 6
phuﬂng%‘mh dac ddng cua B do séng tdi la :

%5 up = asin2aft

\ Q@ El 0,15sin2007t(cm)

- GTrfri han c6 g_%!}'lh ddi chiéu bién dang cia song. Ta suy ra phuong
trinh dao ddng clia B do séng phan xa la :

¥

'I.IB— _“B

=| —0,15sin200xt(cm)
Ghi chii : Tong hgp cia hai song ndy tai B cho :
ug + u'Bl = 0:B ¢b dinh.

K&t qua nay phi hgp véi thue t€ vat 1i cia B.
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b) Phuong trinh dao dong ciia M :

Db léch pha dao dong gita M va B c6 bidy thic :

Ap = 2::% = 2nf.C = 76x
: v

— Déi vdi séng téi, dao dong cia M nhanh pha hon dao dong cia

- B. Do d6 song téi gay ra & M dao déng c6 phuong trinh :

Uy = asin(2zft + Ap) %
. 2
hay : IJ.lM = - 0,15si11(2003rt + E) (em) {8,
2 ﬁcp

— Déi véi séng phan xa, dao dong cia M chém pha hon dao dﬁg

L

cua B. Séng phin xa gay ra & M dao dong c6 phuong trinh : (27/
| Wy = —asin(2rft — Ap) f
hay : Uy = D,Iﬁsin(.«?ﬂﬁnt - g) (cm) I

e e o s i

¢) Truong hop B la gidi han tw do :

— Gi6i han ty do khong ddi chidu bign dang ciia séng, do d6, ndu
chon goc thoi gian thich hop, phuong trinh dao ddng ciia B do ca séng
tdi va séng phan xa gay ra c6 chung phuong trinh I3 -

ug = u'g = 0,15sin2007t (cm)

~ D0 lech pha dao dong giiia M va B vén c6 gia tri Ap nhu hai
truong hop trén. Tinh nhanh,

chm v€ pha vin nhu truée. Ta suy ra
cac phudng trinh dao dong :

r
uy =~ 0,15sin (2007t + f‘zl) (cm)
Wy = - 0,1551'11(200::1; - ﬁ) (cm)

| - 2
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19.2]  Xét séng t6i truyén trén day dan hdi tir ngudn A téi B véi
bién db a, tin s6 f. Van tdc truyén séng la v. Bién do
a = const.

a) Gia su B la giéi han c6 dinh. Xét diém M cich B doan
x. Hay :

— Thiét lap phuong trinh dao dﬁmg tai M do sy tong hgp
cua séng tdi vh mdt séng phan xa.

— Chiing to c6 mot he théng séng dimg trén AB.

~ Suy ra diéu kién d& c6 séng ding trong thuc t& khi cac
song phan xa lién ti€p va c6 ma sat.

b) Gia sit B la gidi han ty do.-Hay giai lai cdc ciu trén.

LUOC GIAI " -
a) Tricong hop giéi han cé dinh :

2%)
7 :
f

;\/\ #,

%’ Tt - o o

%,

O/

— Chon m nguén dao dong. C6 thé chon gdc thoi gian d8 c6
phuong trinh dao d@ng cua B do song tdi la :

phﬂﬂ Xa-

up = asin2uft
Suy ra phuong trinh dao dong ciia B do séng phan xa Ia :
u'g = —asin2rft

Do lech pha dao dong gidta M va B c6 bidu thic :
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Ap = 2218 = of

v

=7

Do d6, li luan dya vao tinh nhanh, cham pha
dao ddng clia M do séng t6i va séng phan xa la :

Uy = asm_.?r(ft+ f)

wy = —asin2r(fi - 9)

ta c6 phuong trinh

I3
‘0

Dao ddng t8ng hgp cia M c6 phudng trinh : )

o VX

u = Uy + Uy C%-
d d O‘C

= a[sm2:r(ft+j-) —51n2?c(ft—I)] .

hay : u = 2351112_3?.@52:::&

— Bién dd cta dao d@ng'fﬁng hgp c6 biéu thidc :
L@y = 23‘5111—-—-]
Diém ma bign d9 dao dong tong hop cuc dai c6 vi tri xac dinh bai:

sm-‘tgﬂﬂ: +1 = _2£§= (n+-1-)3r (n € N)

2
hay : L(Zn + l !

Cac dim nay cAch B mét s6 /é cta 2 vﬁ goi la cédc bung séng.
4

Difm ma bién d5 dao dong téng hop triet ity o6 vi tri x4c dinh
bai -

209()




sin@ = 0 < — = nn (n € N)

A
hay : dy = n—

Céc diém nay cich B mdt s& nguyen 4w goi la céc nit séng.
2

Chinh B 14 mit d3u tién.

Su tong hop hai séng tdi va phan xa hinh thanh mdt trang thai
-1 dao ddng cé cdc bung va nit ¢d dinh. Hién tugng nay goi 1a séng

dirmng.
Vi tin s8 dao dong thudng 16n, nén sy luvu anh lam mét nhu thé
Q?_ thily dugc cac dang sdi day lien tiép, that lai thanh nhibu b6 song .
”
%:’ (day AB vdi 3 b6 séng) A

% .
2 : >

,’}/ﬂ— Trong thue t& c6 sy

pﬁ@\m lién tiép & A va B nén trén day ta c6 sy tdng hdp cia nhidu
séng a phan xa. Dao dong tdng hgp phic tap. Tuy nhién néu cé
didu ldél@ch hgp, céc séng téi va phan xa c6 thé cing pha va coi
nhu chi co ong da xét. Do ma sat, lyc can trong thye t& thutng
nho nén bién @ﬁng tdng hop hiu han va cé bidu thic :

2 +
ﬁ_ ca | si 2rd ke R
= ka ) sin=— | k> 9
Do d6 A c6 thé coi Ia mdt nmit séng.
) A v
Vay : AB = ! = n= = n—
2 2f

Suy ra : f = n.—-|(difu kidgn v& { @8 c6 séng dirng)

s, e
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Chi ¢6 cac dao ddng 6 tin s8 nghiém h¢ thic trén day méi tao
duve song dung. Dac biét vdi u = 1, ta ¢o ;

fl = 2 . tan. 36 co ban

b) Trudng hop gidi han tw do :

— S6ng phan xa lan nay khong d6i chidu cia bién dang. Li luan

tudng ty trudng hop a), ta co phuong trinh dao dong I@ag hgp :
| %

u = 2;1;:0522:(1 . sin2xft

— Bién do dao dong tong hap la :

Suy ra cdc bung va nit séng cé vi tri xac dinh béi :

clB = ni

2

A
dy = @n + 1)=
N ( }4

B la bung séng ddu tién.

Cac bung ¢6 mit séng cé vi tri ¢8 dinh. Ta vaAn c6 hién tugng séng
ditng .

— Cling gibng nhu trudng hop gidi han
c6 dinh, mac du c6 su phan xa lien tiép
va ma s, trong thyc t&, néu cé didu kién
thich hgp van c6 duge séng dirng véi A Ia
modt nit séng. Vay ta cob -

AB = ! = @n+1)* = @n+1YL
4 af

"H;l'!




Suy ra diéu kién : f = (2n+ 1)— !

Tan s8 cd ban Wng véin = 0 la :

19.3

Mot 16 xo dan hdi nhe,dai duge treo
thing ding, dau dudi ty do. Déu trén caa
1o xo ghn vao mdt Am thoa rung véi tan
s f = 400Hz.

Trong diéu kién d6, nguvi ta nhan thay
trén 10 xo c6 mt s6 vong quan sat dugc
ro nét. Nhing vong nay cich nhau déu
dan 0 chinh gita hai vong 16 %o ro nét
litn tigp, c6 cac vong 1o xo0 rung manh,
kkhong théy rd ting vong. Pau cudi 1o xo

la ving rung manh.

a) Giai thich hién tugng.
v _ b) Khoang cach gilta hai vong 10 xo quan sat 16 nét lién
do dugc 40,0cm. Tinh van tdc truyén dao ddng do Am

'| the-gay ra doc theo 1o xo.

c) @ %0 c6 chiu dai ty nhién [, = 100,0cm . Nguti ta
ghn chat ddu dudi vao mot diém cb dinh sao cho 1o xo ¢ chiéu’
dai ty nhién /, . Trong didu kién nay, ngudi ta thiy chi c6 the
tao dugc hién tugng néi trén véi cic tin s rung cudng bic
thich hgp ciia Am thoa. Giai thich. Tinh cac tdn s8 cudng bic |-

nay.

293




LUQC GIAI
a) Giai thich :

— Dao dong clia &m thoa lam céc vong Id
x0 dao ddng theo phuong cia true 1d xo. Dao
dong nay truyén trén 1d xo tao ra séng doc.
Séng phan xa & diu cuéi la gidi han tuw do
vA d6i chidu truydn. Do d6 méi vm@ﬁ

dao déng téng hgp do hai séng t6i va {%
Xa tao nén.

— Hién tugng quan sat dugc 1a séng dirng
xay ra véi séng doc trén 1o xo. Cac vong quan
sat dugc rd nét la nhing vdng ding yén. D6

la cac nit. Céc vdng rung manh khong nhin th&y 16 la nhing vdng
G gin vdng dao dong véi bign do cyc dai. P6 1a cac bung. Didm cubi
tilc gidi han tu do 1a mot bung.

- b) Van tée truyén :

A v
d T R,
Y,

Theo dé ta suy ra :

Do dé :
v = Zde-N = 2.400.0,40

=| 320(m.s 1)

c) Tinh céac tén sé :

Néu ddu dudi duge gitt chat thi khi c6 séng ditng hai ddu 13 hai
nit.

A
Vay : g =n.=—=n,—
0 2 of
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Suy ra : {f = n+—

Chi e6 céc tAn s8 rung f théa he thic trén méi tao dude séng
dirng. Vi Am thoa dao ddng tu do c6 tin s& ritng nhét dinh nén mudn
thay d8i tAn s6 phai ]Jam 4m thoa rung cudng bic (bing nam cham
din chang han).

Cho n céc gid tri nguyén lién tip ta dudc cic tAn s& phai tim :

320 _ 160Hz

=I=f'1

+f, = 2f; = 320Hz

+f, = nfy = lf:‘;ﬂnHz

%

C/O /)1 9.4 Cho mt dng hinh tru chia nuée, mdt &ng réng hd hai diu
f_‘%’ c6 thé bd lot vao 6ng chita nude, va mot thude do chidu dai.
7

i ‘-fb\ a) Véi cac dung cu trén, hay

%phuﬂng an do tdn s8 rung

c:ﬁg:éj\@t a4m thoa cho truéc nho ‘::_j"':f, /

Va0 g cach cia 6ng tng {

vdi Am nghp ¢ miéng ng manh ' '
: @, éng 6ng me

nhit. G.ért%b.
b) Tinh tin s& &m thoa véi =t

cac di lidu sau day : =
— Am & miéng &ng manh —_—

nhét 14n 1 va 1dn 2 dng véi cac
khoAng cach tit miéng 6ng dén mat nudc 1a 75,0cm va 25,0cm.

— Van t8c truyén Am trong khong khi 1a 340ms™! .
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LUQC GIAI
a) Phuong an do — Giai thich :

— Cho 4m thoa rung tao séng Am. Dua am thoa sit miéng éng hd
nhiing vao nuédc. Xé dich 8ng l&n xuéng cho téi khi &m nghe dugc ¢
miéng ong manh nhdt. Ghi dau myc nudc trén Ong.

Dim 8ng hoac nang cao dng va tim lai vi &rf thit ha 62'1& muc nudc
khéc vi tri da ghi € duge két qua trén mét lan tha haf'/

Khoang cich gida hai vach ghi duge la nua budc séng cuat%qg am
~ do am thoa phat ra.

— That vay, cot khong khi trong &ng 1a méi trudng dan héi cgé?
tong hgp cta hai séng &m : #6i & &m thoa va phdn xa do mat nude. =7.

s
€

V6i chidu cao cdt khong khi thich hgp, c6 séng diung vdi :

. miéng ong la bung

149 of 156

\ [l i Illﬁt nudc la nat {g’lﬂl han Cf; ﬂlﬂh}

Vi tri mat nudc hai Jan la vi tri hai

7 f il .t

é:; < AR ¢ nut lién tiép do dudc.

vz BEN\N R

;/,//;’/ 2| | b) Tinh tén s5 :

- \ )

fj;’} A / Theo dé ta co :

/-'_,.-. .Ir- ‘_i'

L 2 e ]

I f’;f,f): 4 I, -1, = Al

2

> A = 2Al = 2.50,0 = 100,0(cm)

Do d6 : f =7 = 340 | 340(Hz)
: 100,0.10~2
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19.5| Van toc truyén dao dong trén day dan dugc tinh bdi cong

thic
v = ﬁ
7

(F : luc cang cua day dan, u : khdi lugng cia 1 mét day)

Mot day piano dai 40,0cm, khéi lugng 2,0g. Luc cing cua
day 'la 600N. '

a) Tinh tin s cua am cd ban.
b) Tinh budc séng cua &m co ban nay trong khong lkhi. Cho
biét van toc truyén Am trong khéng khi la 340ms~ ! .

c) Mot thinh gia c6 thé nghe dudc t6i tAn s& 14000Hz. Tinh
tAn s6 A&m cao nhdt ma ngudi nay nghe dugc do day dan noi

) trén phat ra.
&),
7 .
7 LUOC GIAI
Q%T&n s6 am co ban :
TS s6 Am co ban cia day PR X fj

dan d (;h;}hn bdi cong thic :
- 1@% Ly

1 = — = — M=t

21 2 ¥ m

E'JE m 2V 0,4{}0 E 2_1{]‘3

433(Hz) |.

N

i
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b) Budc séng cua am trong khéng khi :

f 433
~[0,785(m)

c) Am cé tén sb cao nhat nghe duoe :

Cac hoa am cta day dan nay dugc tinh theo cdng thie :

f —— E_.VE i—- nf
T 3
Ta phai c6 didu kign :
f. < 14000
Do d6 : n < 14000 _ 353
£ 5

Hoa &m cao nhét cda diy dan ma thinh gia nghe duge Ia :

19.6

— Hai miéng séo 1a hai bung séng. Theo d€, véi hai mit ¢ gita ta

298

fg = 32433 =

13856(Hz)

o]

<
-?5\:)5-\‘ :I.-f
Lo
o

i
:"r

b Y

)
]
K
]
g

Mot éng séo hd hai ddu tao séng ditng cho Am véi hai miit.
Khoang cach gitta hai niit 1a 40,0cm. Hay tinh :

a) Burde séng cua am va chiéu dai cia ong séo.

b) Db cao clia am phét ra. Van t8c truyén am trong khong

Ichi 1a 340ms™! .

c¢) Chidu dai cta éng sdo hd modt ddu co &m co ban la &m

noi trén.

LUOC GIAT
a) Bude song — Chiéu dai dng sdo :

nebod e S Ly | P R g o ae nn He  LaR  Tath L]

P




= 40,0

L .
Suy ra : 1 = 80,0(cm) %M@ /jé

Z

Z

I
O | >

— Do d6 chidu dai cta &ng

l sao la :
! w4l =]
4
=|80,0cm
{ b) Db cao cua dm :
Ta cb : 1 =2X
' £
F”g},/ Suy ra : =3 =30 <l426(Hr)
(,’/O 80,0.102

’;’ c) Chiéu dii dng sGo hé mot dau :
| '@hiﬁu dai [’ ctia 6ng sdo hd mdt ‘dAu phat Am co ban cb tin s f

dgclginh bdi :
| - 72

9\( I’ = ::l.. — ..8_9"_{1 — 2{]’0([';]]1)
| 0/) . A 4

7N

\V
; 197] Mot d&¥an dao dong véi tén s5 f = 100Hz. Day duge chisu
.‘ sang bing Mot dia cAn quang c6 khoét 10 18 b tri déu trén
mot vanh va quay déu n vong mbi gidy trude mdt den.

Hay tinh gi4 tri 16n nhét cla n d€ quan sit dude :
a) Day dan dudng nhu ding yén.

b) Hai day d6i xitng qua vi tri cAn bang.

1s.

%‘1 c) Day dao ddng bi€u kign véi chu ki T

.........
-




LUOC GIAI
Ta c6 tin s6 clia chép sang :

f = 10n :

B
a) Déy dan ditng yeén :

— Ta quan sat dugc day dan ding yén néu gida hai chdp sang lién
tiép, day dam thuc hign duge mdt s nguyén dao déng. o

; "
£, f 10n 100 \85
%, |
Suy ra : n = 10 Q.
N Q7
~ Gia trj 16n nhit cia n Wng vé6i N = 1. Y,

Do d6 : n =|10 vong/s

b) Hai day doi xitng :

— Trong trutng hgp nay, gida hai chdp sing lién ti€p, day dan
thue hién dugec mot so lé cha nia dao dong.

Vay : 1 _@N+1) o 1 _ 2N+1
E 2f 10n 200
Suy ra : n = 20
2N + 1

~ Gia trj 16n nhit cia n

A "J/‘V///‘//m' B ung vdi N = 0 :

Do 46 : n =|20 vdng/s
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¢) Day dao dong biéu kién véi chu ki T’ :

— Gitta hai chdp sing lign ti€p, day thuc hién duge (N = ¢) dao
dong (e < 1) .

Ta cb : l=[_N:at:).~1-
f f
SU}'I‘H: E = |N-£|
f

— Trong chuyén dong bidu kién diy thuc hién duge ¢ dao dong

(¢ < 1) trong khoAng thoi gian 1 chdp sang Ia : L .
f

5

Do d6 chu ki dao ddng bidu kién la :

S |
f, . €
.2, bat : = 1 . t4n s8 dao dong biéu kién.
/ T
%
Ta co6 thf:fN__f_'.l
90 s s £
& :
E//J = |Nf, - f|
Su%: Nf, = £
7 [+ p

Gia tri 16n nhat cia n dng véi N = 1.

Vay ta co :
n, = 22 =|9,9(vongls)
10
n, = 101 _ 10,1(vong/s)
10
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A BAlI TAP LUYEN TAP

19.8 Mot day dan hdi AB treo lo ling, diu A gin vao Am thoa
 rung véi tdn s8 f = 100Hz. Van t8c truyén séng trén day la
4,00ms !

a) Day c6 chidu dai [ = 80cm. Cé thé c6 séng ding trén
day duge khoéng ? Giai thich.

b) Cét b6t dé day chi con dai 21em. Bay git c6 séng %
trén day. Tinh s mit va s8 bung.

G
c) Néu chidu dai cia day vAn 1A 80cm thi tdn s8 cia Am C%_ 3
O.;

thoa phai ]2 bao nhidu @8 c6 8 bung séng ding ?

.d) Néu tin s6 van la 100Hz thi muén c6 k&t qua nhu d
cau c, chidu dai cia day phai la bao nhitu ?

DS : a) Khong : [#(2n + 1)
b) 11 nit va 11 bung
c) 71,4Hz
d) 16cm
188  Trong dao dtj:n-g-tl_I do cia con lac 16 xo, hién tugng cé thé
coi la séng ding vdi :
— Bung 1a vat nang

— Nit k& can la diém cd

kK |l
dinh.
Cho tin st gbc riéng cua - v
con lic la w = k , chiéu

m
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dai 10 xo0 & vi tri can bang 1a [ , bién do dao dong la A

a) Tinh van t8c truyén dao dong trén 1o xo.

b) Tinh van tdc va gia tdc dao ddng cyc dai cia diem gida

1o xo.

r a ¢) Lap phuong trinh dao dong cta diém gida Ib xo. Chon
gbc thoi gian la lic vat ning qua vi tri cAn bing theo chiéu

duong.
| DS : a)v = 2 g-‘i
: 7T m
b 1yZk A K2 4
| 2V m 2m
¥
g;//o c) X =Aﬁ.sin?£-*t
(@) 2 m
Oe?
7
Iﬁ’é/ﬂ Thue hién cc phép tinh cin thigt d& tra 16i cac cau hdi sau:

;’C/ a) Am nghe dugc c6 tin s6 & trong khoang 20 — 20000Hz.

ic truyén &m trong khong khi la v = 340ms " . Tinh
chié{ i cyc dai cta dng sdo co tAn s6 Am co ban trong khoang
néu tréy péu :
— Ong §60> hd mot dau.
_L — Ong sao hd ca hai dau.

I b) Day G clia dan violon dai 300mm. Khi phat &m khoéng
b&m nét thi tin s& 1a 196Hz. Hay tinh khodng céch tu dau
day d&n vi tri phai bam nét dé day dan co thé phat duge cac
aAm cao hdn sau day :

A (220Hz) ; B(247Hz); C(262Hz); D(294Hz)

L
3




¢) Mot day dan o6 chidu dai 0.54m Ihj tao séng dirng ing

v6i hoa am thi n, va c¢6 chidu daj 0,48m khi tao song ditng
uUng véi hoa am thd (n + 1). Hay tinh :

— S0 thit ty caa hai hoa am néu trén.
— Chiéu dai téng cong ciia day dan.
— Bu6c song ciia &m cg ban cia day.

DS :  al 4,25m ; 850m ol
<.r"

b) 32,7mm: 61,9mm; 75,6mm; 100,(%

44,
>
Q.

LY

4

L
#

e

c) 8 va 9; 2,16m; 4,32m

9.11  Mpt day dan héi tao

song ditng véi ba tdn s3 lian tiép Ia
75Hz, 125Hz va 175Hz.

a) Hay cho bigt day nay thudc loai c6 hai diu cf dinh hay
c6 mdt dau ¢& dinh, dau kia tu do. Giai thich -

b) Tan s8 co ban ciia diy la bao nhidu ?

c¢) Tinh chiu dai cia day. Cho biét

van tdc truyén dao dong
trén day la 400ms™!

DS - a) Mot ddu cd dinh
b) 256Hz

¢) 4m.

.12 Séng dirng duge tao tren mot day dan héi c6 chidu dai
[ = 120,0cm. Ngudi ta xdc dinh duge nhing diém c6 dd dich

chuyén so vdi vi tri can bang I 3,5mm thi cich nhau gan nhat
15,0cm.

a) Tinh bien do cia do dich chuyén khdi vi tri can bing.




.
%

&

O’? s0 b6 séng tang din. Tinh gia tri cic luc cang tuong ng.
o)
7

b) Dao ddng tao séng dirng nay iing véi tan s hoa &m nao?

DS : a) dmm

b)n=3

19.13* Mbt day sit c6 chidu daj I = 60,0cm va khéi hugng
m = 8,0g. Mot nam cham dién c6 nong sit non c6 dong dign
xoay chidu 50Hz chay qua. Nam cham dién dugc dat dsi dien
véi trung diém cia sgi day.

a) Cho bigt van téc truyén dao ddng ngang trén day duge
tinh bi cdng thic v = WEL (¥ . 1ye cang)
. m

Tinh F khi day c6 séng dimg véi mdt b séng.
b) Thay déi gia tri lwc cang F, ta c6 hign tugng trén véi

p DS a) 192N
{’@
\ F
2 SPSE
6—‘;-(/ (2n + 1)2

19.14* Day t%l? c6 chigu dai I = 1,00m treo thing ding. Pdu trén
O gin vao nhanh ctia &m thoa dién duy tri c6 tdn s§
N = 50Hz. BP0’ lusn qua mot 16 nhd khodt tren mdt t&m
kim loai. O’ coi nhu c8 dinh. Vat M treo vao O’ d8 lam caing
day,

a) Khi M = 2,00kg, day rung tao thanh mét b6 séng dirng.
Cho bi€u thuic cda van téec truyén dao dong ngang la

v = ?E . Tinh khéi.lugng day.
11
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b) Tinh céc gia trj cia M d& séng ditng trén day tao thanh
2, 3, 4 b6 séng.

c) Chigu sing day cé séng dimg bing mot dia can quang
c6 khoét mdt 16 quay @u trude, ngudn sang. Tinh vén tdc quay
cia dia dé :

i
— Day hinh nhu ding yen.
— Day dao dong biu kign véi tdn s8 4Hz o)
¢
DS : a) 2g _%)
b) 0,50kg; 0,22kg; 0,125kg \’gfép
O,

&

¢) 20 vangss ; 50 = 4

n " vong/s Q? .

.
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THUAT NGU VIET - ANH
(Viethamese — English Terminology)

~ Am

Am co ban

Am hoe

Am nghe duge

Am sic

{%ﬂn do
séng

Chu ki -%g,g/

Con lic vd J/p
Con lae don Q’/ :
, £
Con lac Id xo
Con lic kép
Con léc todn hoc
Con lac vat li
Cong hudng

Cong hudng ro

: 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

: Shai*p resonance
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Cing pha

Cutng @9 am
Dao dong

Dao ddng co hoc

Dao dong cutng bic

Dao ddng diéu hoa

Dao ddng tat dian
Dao ddng tuln hoan
Do cao (ciia Am)
Do cing (cta Id xo)
Do dui

-ij lech pha

Db to (cta am)
Giao thoa

Hoa am

Hoat nghidm

Léch pha

Li do

Lic hdi phuc

Mdec cutng do
(cta am)

In phase

: Sound intensity

: Oscillation; vibration

(to oscillate; to vibrate)

:  Mechanical oscillation

Forced oscillation

Harmonic oscillation

(simple harmonic motion :

Damped oscillation

: Periodic oscillation

Pitch

Stiffness

: Displacement

Phase difference

. Loudness

: Interference

Harmonics

Stroboscopy

: Out of phase

Displacement

Restoring force

: Intensity level

T
fo
Sh
SHM) Ad)
%,
¢
..?'




Nang lugng dao dong

- Nguge pha
Ngudng

Ngudng dau

Nguong nghe

Pha

Phéach

Phuong trinh dao déng

Phuong trinh vi phan

Séng
’ O
:29 Séng am
QQ/ Séng ed hoc
; t_?/\ Song doc
g/(/cgéng dimg

%ﬁ ngang
NPy

7
Tén 5 f.@@n
Tan s goée

Tén s8 rvieng

Emnergy of oscillation
In opposition of phase
Threshold

Threshold of pain
Threshold of audibility
Phase

Beats

Equation of oscillation
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 fodn 1 :

Bdi todn 2 :

'Bai todn 8 :

Bdi todan 4

Bdi todn 5 -

Bai todn 6 :

Bai toin 7 :
Bdi todn 8 :

Bii todn 9 :

Bai todn 10 :

Bdi todn 11 :

310

Chuyén dé 1. Dao ddng clia con lac Id xo

MUC LUC

PHAN 1 - DAO PONG COHQC . %

W

Ching minh chuyén djng cda mét vat 14 dao ding
diéu héa bing phudng phép déng hic hoc

Chu ki va téan 80 cda con lde 16 xo

Céc phudng trinh cda con lic 16 xo \¢ .
Ning lugng dao déng cda con ldc 16 xo G;NA

Con lic 16 xo trong hé quy chifu khéng quén tinh

Qv

Chuyén dé II. Dao ddng ciia con lac don

Chu ki dao ding cia con 1dc don 110

Bién thién chu ki da¢ déng cda con ldc don theo nhiét 4.

Thdi gian nhanh, chim cia dong hdvén hanh bing

con lée don. 116

Bién thién chu Id dao déng cia con 1dc dn‘n theo dd cao vi

dé siu ka t mat bién ¢ 121
—

Bién thién chu ki dao dung cia con lde dan do dnh hﬁ&ng

cia mét lue phu khéng déi 131

Con 1dc don trong hé quy chidu'khéng quén tinh 150

Phudng trinh chuyén ding, vén t5c, Ic cing ddy va ning
Iugng dao ding cia con ldc don., 166

TR Ryl




Chuyén dé III. Céc viin @& chung cilia dao ddng con lac

il A math b i 7 s o

Bai todn 12 : Dao déng tdt dan 193
F ;
Bai todn 13 : Dao déng cudng bic . Cing hudng 214
-'
Bai todn 14 : Téng hdp dao déng 221
] Badi todn 15 : Do chu ki dao ding bang phép hoat nghiém vi hién tigng
1 trang phuing 232
1 : PHAN 2 — SONG €O HQC
‘ Chuyén dé IV. Cac dai luong dac trung, phuong trinh va dd thi
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