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. LG NOI PAU

Nhiam d€ gitip cic.em hoc sinh hoc t6t mén Vat Ii PTTH, chufn bi t6t:

. cho ki.thi TS vio cdc fnq)ng Cao dd‘ng va Dgi hoc trong cd nugc, do viy

chiing t0i bién sogn cubn TUYEN TAP CAC BAI TOAN VAT Li V&I 90
‘ 8&& TOAN CO HOC chon lgc thudng duyc ra- thi trong cdc ki thi TSPH.

Co hoc 1a mét phén quan trong trong chuomg trinh Vit If 12. Pa s6 cic |

em hoc sinh gdp nhiéu khé khdn khi hoc tdp b§ mon nay; nhat la trong vin
- dé gidi todn Co hoc. Cudn sdch ndy dugc sogn thio vdi muc dich givp hoc
sinh 16p 12, h¢ phn ban va h¢ khong phin ban, h¢ théng héa cic kién thic
cd bin treng chuomg trinh Ca hoc vix rén luyén thém ki ning gidi todn Co:
vn dyc coi la “héc bia” di vdi phﬁ_n lén hoc sinh lép 12.

e V6i mbi viin dé co hoc, c6 phin té6m lugc Ii thuyét ca bén.

- ®Sau d6 Ia phdn todn dp dung v6i nhiéu dang todn khic nha, xép tit
dé dén kho va c6 hubng din cich gidi. Phin nay giiip hé théng lai phin i
thuyét va xdy dyng cdc ki nang gidi todn Co cho hgc sinh.

® Phin thit hai 12 cdc dé todn thi téng hgp, c6 bai gidi, va cic dé thi
trdc nghigm nhim givip hoc sinh ren luyén d€ sin soan mpt cdch vilng chidc
cho ki thi Tii tai va Tuyén sinh Dai hoc. ‘

Trong lén tdi bdn nay, tdp sich dugc bé sung thém mét s6"dé thi co hoc
trong nhitng ki thi tuyén sinh Dai hoc trong cic hdm gin ddy v nhidu bai
todn khd, danh cho hoc sinh 16p chuyén va hoc sinh c6 ndng khiéu.

Chiing 16i hi vong rdng, véi cusn sich nay, chc em hoc sinh lop 12 sé
dat nhiéu tién by va sé trd nén yéu thich mén Co hoc. :

Chiic cdc em thanh cong trong ki thi t6i. -

Sai Gon, Mila khai trung 2000 — 2001
Soan gid ’
TS. NGUYEN TRAN TRAC
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1 CHUYEN DONG THANG & CHUYEN DONG TRON

A. Li THUYET CAN BAN

I. CHUYEN PONG THANG PEU
e Giatée a=0
e Vén téc v = hdng s6
e Phuong trinh chuyén déng
xX=Ut +x,

HQp luc tdc dung : ZF =0

il. CHUYEN PONG THAY b1 pEU

e Gia téc a = hdng sé

o . Vén técv =at + v,

o Phuong trinh chuyén déng

x=éat2+vot+xo

U, Va X, 12 vdn téc va hoanh dé cia dong td khit =0

e Heé thic gitta vvax: v -v2 = 2a(x - x,)
) 5 = \
Hgp luc tac dung : F=ma (hing)
. a
L4 Chuyé’n d@ng nhanh dan M .==,
v
-

N
v va a cung chiéu
tich dai s6 v.a>0
M .
¢ Chuyén dong cham din @
» a v

- - i
. v va a ngugc chiéu
tich dai s6 v.a<0




. CHUYEN BONG, TRON PEU ,

e Vén técdaiv = hdng 35

. Phlamg trinh chuyé’n déng
s=vl+ so

Hop luc tdc dung hudng tdm
. V2 2:
F=m— = R
=my mb”

A . 0 ==
_ .Géc quay - R
vy 40 v P
V“ e — —_— =
ag téegébe -9 - it - R hdng sé

Phuong trinh chuyén ddng tinh theo géc quay : 0 = 8't + 6,

e Chuki ’ =g-1-t-
, 0
. Tén s In=1_8
. ) T= -
e b v
¢ Gia tdc hudng tam a=§-=Re’2

Vén toc gée ciing thudng duge ki hig¢u 13 o.
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IV. CHUYEN BPONG QUAY THAY b1 pEu

o Gia tbc géc & = héng sé

o Véntbcgocd=60t+6,
*  Phuong trinh chuyén dong

9= éﬂftz + 0t + 8
o Hg thic gida d va 4

& - Q,,? =268(0- §)
V. CONG THUC TiNH SAI SO TRONG MOT PHEP PO

Cho dai lugng x = f{a,b,c). N&u a, b, ¢ pham céc sai s la da, db
dcthixsécésaisdladx -

b4

x=a+b-c —> dx=da+db-de
o ; ‘dx da db de
X = a.b.c - —=— 4
X a b c
X:'E -> g=g2_d—._b
b X a b
x=a® 5 ix-=m§_§
X a

VI. CONG THUC GAN BUNG
l (1xe)"~1+ne
Q+el-eY=14+e-¢

(wdi g £<< 1)

2
. jod
sinara; tga=a; cosazl-—g

(vgi a bé, tinh ra rad)




B. TOAN

A CHUYEN DONG THANG

thi x = 3m. Khi t = 5s thi x = 8m va v = 6m/s.

O N

. Viét phuong trinh chuyén déng.
. Mb té chuyén dong ti thoi diém t; = 0 t6i t; = 10s.
. Tim vi tri ciia dong ti2 khi c6 vén téc la v= -2m/s.
. Mt dong ti2 thit hai B chuyén dong trén cung quy dgo véi

Mot dong t12 A chuyen déng thdng thay d6i déu. Khi t = 4s

phuong trinh x = 5t — 5 (x tinh ra m, t tinh ra s). Tim thoi
diém va vi tri hai déng t& gdp nhau.

Huéng dén

1) Phuong trinh chuyen dong:

Khit=4s:
- Khit=5s:

(2)- (1), ta cb :

8)~(4),suyra:

x=-;-at2+v°t+xo

x=8a+4v‘,'+xo =3
x=125a +5v, +X, =8
v=at+v,=5a+Vv,=6
4,5a + vo=5

0ba=1

Vay gia tdc 1a a = 2m/s?

T (3), suy ra:
Tix (1), ta c6:
Vay:

-

Vo= 6 — 5a = —4m/s

‘x°=3—8a—4v°=3m
x=t2—4t,+_3._vév‘= 2t—4

2) Thoi diém khiv=2t—4=0:t =%'=_2(s)

(1)
(2)
@)
4)




" Bang xét d4u :

t 0 | 2s ~ _10s

a ' + 0 +
v - 0 +
v.a - 0 _+

~ x(m) 3 Cham dan -1 nhanhdin 63

- Vay trong 2 giay dau tién, dong ti chuyén dong theo chleu ),

3)

4)

cham dan déu.

Khi t = 2s, v = 0, c4ach gbc O 12 1m theo chiéu (-). Chuyen dong
déi chiéu.

Trong 8s sau, dong t chuyén dong theo chiéu (+), nhanh déh déu.
Ta cé6 : vi-v2=2ax-x,) 22

2 2
Suyra: x= v -v xo_(_&._ﬂw:(,

2a . , 4
Khi hai dong t gip nhau : x5 = xp B , .
| €-4t+3=5t-5
Suy ra : t2—9t+8=0”

Cédcnghiém la: t; = 1svat; =8s

ffng vGit; = 1s, ta c6: x;=0, vi = -2m/s

Ung V6i tz = 8s, ta c6: xz = 35m, vy = 12m/s o

Léin gip nhau tht nh4t vao lic t, = 1s, tai géc toa 46 . Khi d6
A dang chay theo chiéu (=), ngugc chiéu véi B (vg = +5m/s)
Lﬁnga‘_ip nhau thi hai vao ldc t; = 8s, cdch gdc 35m theo chiéu
(+). khi d6 hai dong tit chay cung chiéu theo chiéu duong.

~

Déng ti chuyén dong trén truc x’Ox véi gia téc khbng dbi.
Déng ti c6 hoanh dé x; = 5em va vdn.tée vy = 4dem s vao lic
t; = 2s, c6 vdn tbc vz = 16cm /s vao lic t; = 5s.

Viét phuong trinh chuyén déng.

Tim noi va lic dong tit d6i chiéu chuyén dong. .




%y%’;.{’\ .

_ , Hudng dén
1) Chuyén dong thay d8i ddu (vi gla toc khoéng 4d8i)
v .1:=-;-m;.2+v‘,1:+xo

-

v =.at + v,

Véo lie ti =28 x; =5=2a+2v,+ % . Q1)
’ A vi=4=2a+v, : (2)
Vaolicty=58: vy=16=5a+v, _ 3

(3)-(2),tacé: 12=3a

‘Suy ra giatbc: a = dem/s?
Tir(2),suyra: . vo=4-2a= —4emfs
T (1): X, = 5 — 2a — 2v, = 5em
Vay: x =2 -4t + 5 (cm)

- 2) Khi dong tif 4a6i chléu chuyén dong thi v==0

2

Tt‘xvz-—vg = 2a(x — X,) suy ra ,x=-f-;-;1'9-+xo
x=9-;-1-§+.-_5=§‘3c1‘n'
A 8 R ’ ]
Ngoai ra: v=at+v,
| Suym » 't;—'!’:‘;‘"ﬂ=0+4='ls B

3 1) Ta diém O , thd roi ldn lugt hai v4t A va B cich nhau la’
» 0,18 Tim thoi diém khi hai v4t cdch nhau la AB = Im. Cha

g =9,8m/s.

" 2) Tinh dogn duiong di duge va vin té'c czia Ava B khi dé.




Hudng déin

s

1) Phu'cng trinh roi cia A :
Xa= OA —-gt g la gia t6c trong Iuc.

Phuong trinh roi céa B:
Xg = OB:%gt’z véit =t-0,1

Xp = %g(t ~0,1)

Khi hai vit cdch nhau 1m, tacé : x4 — xg = AB = 1m .
2 (k-0 =1
g[t ( )

hay g(?,Zt -0,01)=1
) 2 1
 Suy ra t= (g+001) —107s

2) Bogn dudng di-dugc cia Ava B :
Xs = %gf’ =5,61m; xg=4,61m

Vén téc : va= gt=10,49m/s ;
v =glt—0,1) = 9,51 m/s

‘ h Ti diém O, cao hon mdt ddt la 25m, ném mét hon dé len
cao theo phuang thdng ding vdi vén tée l v, = = 20m/s.
Ldy g = 10m/s°. ,

1) Viét phuong trinh chuyén déng ciia hon dd.




2) Tim dé cao t6i da vién da lén dugc.
3) Sait bao ldu vién dd lai di qua O.. Tinh vén t6c khi dé.
4) Tim thoi dzém va vdn téc vién dd khi téi ddt.

Huéng dén
1) Phuong trinh chuyén dong = (+)' ~K
X = %gt2 + Vot . '\'g
Chon lic ném lén lam géc thi o
gian. O lam géc toa db. K
Tacéx,= 0 v
_10,, X
= + 20t .
x/ 2 :
x = -5t + 20t (m) o
i lH
Z)Mnlénmdécaotb’lda(taxK)tlu e
vg=0 :
Tu vi-v,l = 2gxg
v -v2 0-20%
S =OK = >
uy ra Xk ' 9 - 2(_10)
OK ='20m

3) KhiviéndélaidiquaO: X, = 0 = =5t + 20t
Suyrat =0vat=4s. -
Nghiém t = 0 tng véi lic ban ddu, khi d6 v = v, = 20m/s.
_Nghiém t = 4s iing v6i lic roi tré xuéng di qua O.
Vén tdc khi dé 1a :
‘ ‘ v= gt+v°_—10t+20
v =-10(4) + 20 = =20m/s
nguge chiéu va bing véi vén tdc ban dau

10




4) Khi vién dé roi t6i dat :
Xy = -25 = —5t? + 20t

Suy ra 5t2 — 20t — 25 = 0. Nghiém la :
a) t; = —1s (loai, vi vién d4 tdi dat sau diém géc thdi gian nén

phdicé t > 0)
b) t,=5s.

Van téc vién d4 khi t6i dat :

 vm =gt + Vo = —10t + 20 = —30m/s

A CHUYEN DONG TRON

1 Mot vé tinh nhén tao bay quanh Trdi pét & dé cao
h = 1600km .
1) Tinh trong lugng vé tinh. Cho khéi lugng vé tinh la
1000kg, gia téc trong luc trén mgt dét la g, = 9,8m/s° va gia
téc nay bién thién theo do cao h nhu sau :

R Y SR
8= go(m) ,-R = 6400km ( bdn kinh Trdi Ddt)

2) Tinh vén tbc va chu ki cia vé tinh.

Hudng dén

1) Trong lugng vé tinh 6 dy cao h :
P = mg, v6i m = 1000kg

R Y _ (6400)\° ’
PR &
6i =8\ RTh 8000
gn = 6,272m/s?

Vay P = 6272N

11




- ' ‘

2) Gia tdc ciia vé tinh 12 gia téc trong luc g , huéng tam.
2 . o

‘Vay:

h='R+h

Suy ra vén t&c diii cdia vé tinh : .

» = \g(R + h) = 1/6,272.:8000.10° = 7,084.10°m/s
v = 7,084km/s |

Chu ki vé tinh 1a thoi gian d€ vé tinh quay du’dc mijt vong.
2n(R+h) _ 27.8000.10°
T= = =7
- v . 7084.10° 092 s

2 1) Cho mét rong roc cé hai rdanh, bdn. kinh
cic raénh lén lugt la R, = 10cm,
Ry = 5cm. Rong roc quay quanh truc véi
vdn téc N = 4vong/s. Tinh vén tbc dai
cia mét diém M trén rénh lén va diém N
trén réanh nhé. ,

2) Trén cdc ranh c6 cubn cdc sgi ddy mang
cdc kh6i m va m’. Cho biét m di xuéng,
nhanh dén véi gia téc a,, = 2m /s>
Tinh : Vén téc, gia téc va quang duong
cida m va m’ sau khi m di chuyén duge 4s.

- Viét phuong trinh: chuyén dong cia rong m
roc. :

12



Hudng déin
1) Van tdc géc chia rong roc :
_ 0’ = 2nN = 8n rad/s
Vén tdc daicia M trén rdanh l6n :
vi=R0 = 10.81t =251,2 cm/s
Vén t&c dai ¢ia N trén ranh nhé :
Vo = R’ = 40n = 125,6 cr/s

2) Cdc khéim va m’ c6 chuyén dong
nhanh dan déu . Van tdc cia m sau 4s

Vm = 8t = 8m/s . m
Vén tdc géc cia rong roe khi dé 1a :

8
@ =dm_ = _ 80rad/;
R, 0.1 Corad® m

Vén tdc dai cia m’ :
v = 0.Rz; = 80.0,05-= 4m/s
~ Gia t8c géc cia rong roc:

_ap _ 2
R, 0,1

‘Suy ra gia tdc dai cia m’ khi dé :
ay = 0”.Re = 20.0,05 = 1m/s?
Quéng dudng di chuyé&n ciia m va m’ sau 4s :

0” = 20rad/m?

Xm = ;;-amtz =16m ; Xy = %a,,,,t2 = 8m

Phuong trinh chuyén dong cia rong roc : Rdng roc c6 chuyén
dong quay nhanh dan déu

G(i'ad) = —;-9”1;2 = 10,51:2 ,ttinhras

13
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Cho mét so'z déy dai Im, cé treo mét qdd cu m. Ddu kia
ciia sgi déy duge budc vao déu O cia mét truc Oz thdng
dung. Cho truc Oz quay déu vdi vén tée N = 2 vong/s thi
sgi déy vé thanh mdt nén c6 nita géc & dinh la 45°.

1) Tinh vdn téc géc va vén téc dai cia qud cdu m.

2) Xde dinh véc to gia téc cia m.

3) Truc Oz dang quay véi vén tée trén thi duge tdng téc voi
gia téc géc la 0,5rad /s°.
e Viét phuong trinh quay cia truc tu lic bdt ddu tdng téc.
o Tinh vén téc cida m sau khi quay them duge 5 vong.

Huéng dén e
O

1) Vén téc géc cham :
: = 21N = 4n rad/s
Véin téc dai :v=0.R
Trong d6 R = [sina

R = 1.sin45° = 32E2m

Suyra v= 41!52é = 8,88m/s

. | sewenestense
.-
o
o

2) Vit m cé gia'tc‘)'c huéng tdm
v? 8n*
a=—= = 111,6m/s®
R™ 272

3. Chon goc thfn gian 12 lic bat dﬁu ting t6c Vay vao lict = '0
van tdc géc ban ddu cha truc 1a €', = 4x rad/s. '

Gé6c quay thém dugc cia truc (hay phuong trinh chuyén dOng
quay) ké tif ldc taing téc1a : 0 = --9”1:2 + 0t
0 (rad) = 0,25t% + 4n.t ,ttinh ras

14



Van t8c géc sau khi quay thém dugc 5 vong :

e e! 2 29» 3
v =200 = 20”.2nn v6ini= 5 vong
Suy ra 02 = 02+ 20n.0” = 16 + 10n -

= 0 =13,75rad/s
Van toc dai cda m khi d6 :
Vm= O.R=9,7m/s

Mot nguoi di xe dap véi vén téc —\;)trén mot doan dudng
vong ndm ngang vdi bdn kinh quy dao la r. Coi nhu hé
“nguiri + xe” c6 khdi lugng la M t@p trung tai trong tém G.
1) Phén tich cde luc dgt vao G. )
2) Cho M = 100kg, bin kinh trung binh cia mdgt duong la
r = 10m, bé réng cia mdt duong la-l = 5m. Hoi xe c6 thé
chay véi vén téc lén nhét la bao nhiéu dé khéng bi trugt

ra phia ngoai duong vong,. Cho luc ma sdit giZa mdt |

duong va cde banh xe la mét luc tiép xic: voi mgt duong
va c¢6 cuong dé6 200N.
Vén téc cue dai nay cdn thay déi thé nao néu mat duong bi
_tron hon do tréi mua ?

3) Ngwtn ta c6 thé lam mat duong nghiéng di dé xe c6 thé

~chay vong theo tim duong véi vén tbée 11,4km/gid0 ma

khong sg bi trugt do mgt dudng thit nhdn béng. Néu luc
ma sdt gita mat duong va cdc banh xe vén nhu cbu trén, xe
c6 thé chay vdi vén téc lon nhdt & trong khoing nao dé
khéng bi trugt. Cdc vdn téc gidi han trén cé thé chay trén
phdn nao cia dudong vong ?
L&y g = 10m/s’. P§ nghiéng cia mat duong dwac dinh
nghza la tga va cé thé’ coi tga a(rad)

15

o



1)

PO

Céc hyc tdc dung vao hé :

] > =
- — Tronglugngciah¢ P=Mg

16

-

— Phén lyc mit duong R
- - -

Hoplic F = P + R

Hé¢ “ngudi + xe” chuyén dfng trdon déu nén F 13 hyc huéng

tdm, c6 phuong nim ngang. Do 46 phan lyc -li) phéi nghiéng
nhu hinh vé&. Vi vy khi xe dap di vao khi¢ quanh 'bao gity
ciing bi nghiéng vao phia trong dudng vdng. Géc nghiéng véi
dudng thing ding 13 axdc dinh bdi: -

P ‘Mg rg o
Géc nghiéng a phy thugc vao van tdc v clia xe va ban kinh dudng
vdng. : ‘ : S
Trén thyc t&, phdn lye cia m#t dudng dit vao diém ti€p xic
gitta bdnh xe v4i mit dudng.



Trong trudng hgp mit dudng
hoan toan nhién béng, phin

o5
" lyc R, cGa mit dudng vubng
géc v6i mit duong. Phan luc
nay gobm hai thanh phﬁn
e Phdn e nghléng R nhu 4é
cip G trén.

» Thanh phén F' ly tdm, €6 |
khuynh huéng lan_x xe trugt
ra phia ngodi dudng vong . ‘

Vi vy, néu mit dudng hodn toan nhin béng xe chay vao khiic
quanh 8é bi trugt ra phia ngodi.

Trén thye té’ mit du'o’ng bao git cung ¢6 luc ma sét ,f tdc

dung vﬁo bénh xe, ngudc chiéu vdx F’ -Xe chay dugce trén khic
- quanh khl f = —F

. Tay nhxén lue ma sé* f:, €6

mdt giéi han t6i da. Néu
- -

IF 1 > £, (t8i da) thi xe
.88 bi trugt ra ngoai.
DE xe ¢6 th€é chay "dugc
duong vdng, ngudi ta lam
mit dudsng nghléng mot géc
o sao cho R trung véi R,
dé cho F' = 0.

2) D& xe khong bi trugt khi chay vao khic quanh, cin c6 dxéu

kién: FP<sf v F = M!‘f

PEé gidm b&t P khi ¢6 v ldn, xe phdi chay sit ra mép ngoax
dudng vong ¢6 ban kinh la :

17



1 :
‘n=r §<=,12‘,5m i

Mﬁ < fins

Van téc ldn nhit 13 v thoéa : M—L fons

' A 125200
Suy ra T owny = ’\/ \/ 100 =

= 18km/g
Khi troi mua, mat du’dng tron hon nén lyc ma sét fins gidm, do
d6, mudn khong b1 trugt xe phdi gidm bét van tac.
3) Tinh g6c nghiéng cia mit dusng
19

tga:% vdnv-114km/g=-—-m/s

19°

3600 o
o =0,1003 rad = 5°4%’

Khi xe chay sdt mép trong, van toc de khong bi trugt phai

‘théa diéu kién : F’ M—L < foe

I'n

tga = - 0,1003

Vay v, 16n nhat dng vdx

M—-—L fos V6 ro=r-— i 7,56m
o 2
»  Ip.f 17,5200
S . 2_Iglms 09400 _ 5.
uy ra vy M 100 5

vl-\/——m/s

Khi xe chay sdt mép ngoéx (r =12 5m)

F= M—2-<f
oY
Suyra: a g (ldn nhé't)- I\fl; =25
v2_5m/s

Vay vén téc 16n nhat cia xe phdi § trong gi6i han :
‘\/ 156 m/s < v(16n nh4t) < 5m/s -

18



A TOAN TONG HOP

vGi nhau va treo bdng mét sgi ddy nhu
hinh vé. Cho g = 108I. Tinh sic cdng cia
hai sgi ddy trong truong hop:

1 Hai khéi M, = 3kg, My = 1kg duge néi l

M,

. 1) He dung yén. [5
2) Hé dugc kéo lén, nhanh dén déu voi gia M.
tbca=2m/s’ ' .

Gidi

1) Khi hé ding yén
o Xét khdi M, :

- - - -
ZF=M2g+fQ=o (+) 4
- Suyra. Tp=Mpg=10N
e Xét khoi M; :
' - - - - -
D F=Mg+G+-5G)=0 [
- Mg
hay CTi=Mg +T>=30+10=40N ) N
2) Khi h¢ di 1&n, nhanh dén, gia téc G
a = 2m/s?
e Xét khéi Mz: - l
2F M
F=—M2g+‘C’2= Mza
Suyra: Ty = Mxg +a)=12N
. XétkhfflMl ZF =61—M1g—(62=M18‘
Suy ra: Ti1=Mi(g +2) + Ty = 36 + 12 = 48N

Q4
- ‘.
o
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1R Mot nguvi A, kh6i luong M = 80kg ding trong mét thang

: mdy chuyén déng theo phuong thdng ditng. Cho g = 10m /s°.

1) Thang mdy di lén, nhanh dén déu véi gia téc 1m/s®. Tinh
phdn lyc cda san thang mdy lén ngudi A.

2) Cho biét khi ngui nay dung trén mét cdi cdn , thang mdy
vén di lén, do chi ciia cdn la 72 kg. Hbi tink chét chuyén:
 déng ciia thang mdy . Tinh gia téc.

3) Néu thang mdy roi xuéng nhanh dén déu vdi gia téc bdng g
thi cdn chi bao nhiéu ? :

Gidi
—
'1) Gia tdc a huéng 1én .
Nguti A cdn biing do cdc luc :
- -
¢ Tronglugng P=Mg

_+
e Phén luc R ciia san

-> - :
e Luc quén tinh F = -M a huéng xudng
- -5 o5 o

Taco: R+P+F =0 ’
Suyra R=P + F = Mg + Ma = 880N

2) D6 chi cia cdn cho ta biét phdn luc
clia mét can tdc dung lén ngudi A.
Tacé R= 772.g = 72.10 = 720N

= > . -
Va R =-(P+F)v6i P=Mg=800N
Ngusi A du'frng nhu nhe di. Suy ra luc

quédn tinh- F hu’dng lén. .
Thue vdy, trong trudng hgp nay ta c6 :

' R=P-F
Suy ra FP'=P-R =800~ 720 = 80N
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- - - - -
Tacé: F' =-Ma, suy ra a hudng xudng, nguge chidu véi v
Vay thang médy chuyén dong cham din déu.
P _F 80
Gia t6 a = —==-=1m/s’

ia tdc = 4" 80

3) Thang méy roi xudng (v huéng xuong) nhanh din deu, vay

- gia toc a= g (huéng xudng). ‘
Lyc qudn tinh tdc dung vao ngudi A lé :

F' -—*Ma-—Mg_-P

Khi d6 phan luc cia san thang mdy, hay 46 chi cia can 1a
khong. Ngusi A dudng nhu khong c6 trong lugng (Tinh trang
vd trong lugng). ‘

3 Mbt xe hoi c6 khéi luong M = 4000 kg chay trén duimg
ngang vdi vén téc v = 90km/g. Cho g = 10m/s*. Lyc ma
sdt trén mgt duong la 300N/ tén.

1) Ta muén xe diing lgi sau khi chay them dugc 50m ké tix

~ lic tdt mdy va ham thdng thi lyc thdng F,la bao nhiéu ?

2) Xdc dinh vi tri cGn bdng cia moét ddy doi treo trén trdn
xe. . :

3) Trong xe c6 mot chdu nude. Canh cia ddy chdu c6 phuong
song song vGi phuong -chuyén dong, dai la I = 20cm. Tinh
dé léch cia hai muc nude ¢ haz thanh chdu vubng géc véi

phuang chuyén déng.
Gidi
1) Ta c6: M = 4000kg = 4 tdn.
Luyc ma sdt: fus = 300.4 = 1200N
Ta c6: v2 - v,2 = 2ax

Khi xe ngiing : v =0, x = 50m, v, = 90km/g = 25m/s.
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2 2
Suyra: .. a= Q;_V_g_ = %: -6,25m/s?
X

(chiéu duong 1a chidu chuyén d(‘)ng)
Hop lue tdc dung:

ZF_ ~F ~ fus = M2 = 4000(-6,25)

Suy ra lue thang 1a:

F¢ = 25000 — 1200 = 23800 N
2) Qué doi m chiu tdc dung cia cdc lye

- -
- Trong lu‘dng P=mg
: -
- Sch cang day T

~ Luc quén tinh F' =-m a huéng vé phla tru6c xe lam sgi day
léch vé phia trudc mjt géc 1a a.

tga___g= Imal _Jlal
P mg g
6,25

tga = — = 0,625

8= 1o

o= 32°
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3) Trong chuyén dong trén cia xe, qua

._)
doi dudng nhu c6 trong lugng 1a P'
(goi 1a trong lugng biéu kié&n).
M4t thodng cia nuée nghiéng di sao

-.-)
cho vudng géc v6i phuong cia P'
(tuong ty nhu khi xe dlmg yén, mat

nude vudng géc véi P) \ |h

Vay hai muc nuéc chénh nhau la A .
h = AH.tga = 20.tg32° = 20.0, 625
h=12,5cm

B Mot xe hoi c6 khsi lugng M = 1000 kg chay vao mot khiic
quanh véi vén téc 54km/g. Khic quanh c6 bdn kinh la
r =30m. Cho g = 10m/s°.

D Néu luc ma sit khong dang k8. Mat dumg phdi nghténgmétgéc
bao nhiéu ?

2) Tinh gia téc va hop luc tdc dung vao trong tém xe.

3) Tinh phdn lyc cia mdt duong.

4) Cho mat duong ndm ngang c6 ma sdt ma tri s6 l6n nhét la
@ ="400N . Tim vdn téc lon nhdt cia xe dé khong bi truot
ra ngoai khic quanh.

5) Mét sgi ddy treo vao trdn xe va c6 mang mét qui cdu
m = 100g. Xe chay vdi védn téc lén nhdt nhu cdu (4). Xdc

dinh vi tri c4n bdng cia ddy treo. Tinh sic cang déy.

_ Gidi
_ e Sy
1)Hgpluc F= P+R laluc huéng tdm : F = M—;—-
V2
F My
Tacé tga= E = T\EE véi v =54 .km/g = 15m/s
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g
tga = 18 = 0,75.

- 30.10-

Suyra o = 36°52
2) Gia t6c huéng tam :
v _ 15

‘ = — = = = 7,5m/s?
2 r 30

Hop lyc téc dung vao xe:
F =Ma = 7500N

3) Phan Iyc mit dudng: |
R =L Mg _10000_,,55N
cose.  cosa 0.799

4) D€ xe khong bi trugt ra ngoai khuc quanh ta phéil cé lu’c ly
- tam FPnhd hon ¢ :

F = M!2-<(p'
400.
Vﬁyvlénnhitla 1 \/— \/ 80 ‘\]—m/s
B uﬁ=m5mm

5) Luc quén tinh f' tde dung vao qué doi lam s¢i
day léch v& phia ngoai dudng vdng : ‘

Ta c6 th=£=—L=YJ-=—lg—=O,M

Suy ra B = 0,04 rad
St cing day :
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2] oroponsDunoa

A. Li THUYET CAN BAN

I. PHUONG TRINH DAO DONG PIEU HOA
I, : (8] x M I,
Ay (+4) +)
| x = Asin(ot + ¢) | .

v

Trong d6: O la vi tri c4n béng cila dong td
E x lalidg véo lic t cda dong ti
A la bien do.
o la tdn s6 géc
- \ ¢ la pha ban déu
It. CHU Ki VA TAN 8

Chu ki T =", | tinh ragidy (s)
“Tén 86 . N= lL.8 , tinh ra Hertz (Hz)
: T 2=
it1. VAN T0C

v = Ao cos(ot + ¢) |

Hé thic gida vva x| v2 = o® (A2 - %) |

Nhén xét : v = 08 cdcvjtri ngogi bién (x = A)
v lvl = Aw (cuc dai) 6 vi tri cdn bing
IV. GIA TOC

a = —Ao’ sin(et + ¢)

|a=—m2x|
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ch TAC DUNGVAO PONG TU

LUc phuc héi F luon ludn huc’mg vé vi trf cAn bing

v6i maf =k (hdng sd') m = khéi ll(ang cua dong tiz .
VI. UNG DUNG

Chuyén dong cha vat gan vao 1o xo.

. Hop luc tdc dung F 'C+ P la lu’c phuc héi (T la sic cing
10 xo, P 1a trong lugng cua vﬁt) c6 dang
F=-kx
Véik la hé s6,dan héi ciia 1o xo.
Vat dao dong didu hoa véi

. k

Tan s& géc : m=\/:
. m
Chuki: - T=2r(\/%

_’
T
| o
m -=-] x
R (O
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B. TOAN

A VAT DAO BONG DON GIAN

Treo mot vdt c6 khéi lugng m = 300g vao mét 1o xo c6 chidu
dai ban déu la 1, = 20cm. Dy dan 16 xo ti l¢ vdi lyc tdc
dung va cho biét 16 xo dan Icm khi lyc kéo la 0,75N. Cho
g=10m/s%.

a) Tim chiéu dai 1o xo khi treo vao vt m. »

b) Kéo v4t xubng khéi vi tri-cén bdng la 2cm réi budng cho'
dao dong . Lgp phuong trinh dao dong cia vdt. Chon chiéu
duong di xuéng va géc thoi gian la lic bubng vdt.

Huéng dén

a. Hé s6 dan hoéi cta 10 xo:

Chiéu dai 10 xo: -
{=1,+ Al =24cm
b. Phuong trinh dao djng x =-A sin (et + ¢)
véi bién d0 A = 2cm

k {_ .
[0 =‘\/£;=- —(1%-=51[1—6rad/s
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1 « Xdc dinh pha ban ddu¢
o Xét gfc thoi gian:t=0
S Khi d6 x = +2cm. Thay vao phuong trinh
2em . dao ddng, ta cb : +2 = 2 sing
m¢ (t = 0) Suy ra sing = lhayq;—-z-
v (+) | . Vay x(cm) = 2 sm(5\/ 10t + -2-)

Q  Var c6 ki luong 200g treo vao mt Io xo c6 he s8 dan héi
(hay dp citng ) la k = 200N/m. Cho g = 10m /s’ o

a) Treo hé vao trdn mot thang mdy di lén nhanh dén déu voi
gia téc a = 2m/s’. Tim chiéu dai 10 xo khi vGt & vi tri cén
béng . Cho chiéu dai ban ddu cia 1o xo la I, = 20cm.

b) Bay gis cho thang mady chuyén dong déu. Kéo vt xubng khoi v
tri can béng la 3cm réi bubng ra. Chon chiéu duong huing
len va gbc thii gian la lic vt di qua vi tri cin bing ldn thi
nhét . Viét phuong trinh dao dong. )

¢) Tinh chu ki dao dfng, gia té’c va vdn téc cia vét khi cdch
vi tri can-bdng la Iem.

Huéng dan

a) Vﬁt cin bing dudi tdc dung cha cdc IUc :

~  Sife céing 10 xo C’
T = k.Al ,Al =4d) dan cta 1o xo.

. -
— Trong lugng cta vat P:P=mg
- ——)
~ — Luc quén tinh

duu;
ws

: - -
Ta c6 + +F=0
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hay . kAl=mg+ ma = m(g + a)
Al = m(g +a) _ 0,2(10 + 2) - 0,012m
k 200

l=1l,+Al=212cm

b) Khi thang mdy chuyén dong déu thi gia téc a = 0. Vat ¢6 vi
tri cdn bang gidng nhu thang may ding yén. '
Phuong trinh dao dong x = A sin(ot + @)

V6iA=3cm, o= \/E= 200 = IOJErad/s
m 0,2

Khi t = 0, vat di qua vi tri can bing thd nhdt. Vay van tdec
huéng 1én : v(t = 0) > 0.

Khi dé x = A sing =0, suy ra sing =0 hay ¢ = 0 hoic «.

Néu ¢ =n: v(t = 0) = Ao cosp = Aw cosn < 0 : trdi gid thigt

trén

Vay ¢ = 0, khi d6 v(t = 0) = Aw cos0 > 0
X (em) = 3 sin 10\10 t

¢ Chuki T= @— 0\/_ = 0,25
Gia toc a=-0x = -1000(x1) = +1000cm/s?
Van téc vi= %A% - x%) = 1000(9 — 1) = 8000

v = +10\/80 cm/s

3 L6 xo0 ¢6 d¢ citng k = 20N/ m e6 mang mot vét m = 200g va
dugec treo vao trdn mot thang may.

a. Thang mdy ding yén. Cho vit dao dong theo phuong thdng
ding :
— Tinh tdn s6 va chu ki.
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— Néu dat them lén vdt mét gia trong Am = 2g thi chu ki thay

déi thé nao ? bao nhiéu ?
b) Cho thang mdy di lén, nhanh d(‘in déu véi gia téc la 2m/s®

va cho vdt m dao déng theo phuong thdng ding. Ching
minh vdt vén dao dong diéu hoa. Tinh chu ki

) Hudng dcm
N ’ ,2 '
a) Chu ki = Zn( = 0,63s
Tan s6 N=1-10_159m
a.nbso ) T on ( z) |
' , A
Chu ki khi ¢6 them gia trong: T = 2\ [~ > T: chu ki
tang |
™ ‘ ’m + Am
Ta ¢6 i = —m .
Am, 172 1
1 S22
=@+ = +200) 1+ 500
’ 1 ToT 1
ura g 200 ¥ T T200
. T 063
AT=T-T=—= —— =0,00
200 = 200 3s

" b) Thang mdy dilén, nhanh dén déu véi gia téc a = 2m/s?
Khi vt & vi trf can bing : ‘
- -
G+P + F' 0 (Xem. ba1 giai 2)

hay k.Al, m(g + a)
Vé6i Al, = 6 dan 1d xo dng véi vi tri can bing.
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Xét khi vat cdch vi tri can bing 1a
- -
x. Trong lugng P = mg va luc
- -
quidn tinhF' =" -ma khong thay v
d6i nhung sdc cing 10 xo bay gid =
R Co —
la : T =klAl, + x) el
Hop luc tdc dung vao vat la :
m ---]10
F=-CT+P+F X
=-k(Al, + X) + mg + ma r's ? —
= —-kAl, + m(g + a) — kx
>y o
md_ = —kx : lyc phyc hdi HY p" F

Vay vat c¢6 dao dong diéu hoa.

m
Chuki T= ZR\/% = 0,63s

" Mot vat hinh tru, chiéu cao h = 10cm, khéi luong riéng la
p=0,8g/cm® ditng c6n bdng trong nuéc theo phuong thdng
dung .

a) Tinh chiéu cao phdn chim ciia vdt.

b) Vit dang & vi tri can béng , dn vét xudng moét doan la Iem
theo phuong thdng ding réi bubng ra cho tu do chuyén
déng . Ching té rdng vdt dao dong diéu hoa. Tinh tén sé

goc. Cho g = 10m/s?
o ‘ Huéng dén
a) VAt can bing do hai lue :
¢ Trong lugng cia vat

P = mg = hspg v6i s 1a thiét dién-
e Luyc ddy Archimede ctia nuéc :
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R, = h'sp’g —

...)
. N R R
vdi h’ = chiéu cao phan chim- T ° 14
¢ A Al x
cua vét.
p’ = khdi lugng riéng cla nudc. b 4
Tacé6 P =R, hay hspg = h'sp’g - -
L p .08 P Pyl &
Suyrah’=h£= 10.—= = 8em
p

Khi dé mit nude ngahg véi vach A trén vat

b) Xét khi vat chim thém mot doan x so v6i vi tri cAn bang .

Hop luc F

L4y vi tri can bing 1a vi tri mat nude.
Luc ddy Archimede bay gid :
=(h’ + x)sp'g
P-R =hspg— (I’ + x)sp’g
= hspg — h’sp’g — xsp’g
= P-R,-spgx = —sp’gx.
v6i sp’g = k (hing s0) .

Vay F = —kx : luc héi phuc, nén vat dao dong diéu hoa

k
véi trong dé k = sp’g ; m = shp

10310 ,
= 55 rad/
\/ oh = 800.0,1 V5 rads

a.

b.

Mot 6ng chi U c¢6 chua 200g thiy ngén. Thiét dién cia
ong la S = 0,5cm®. Hai nhdinh cia 6ng c6 phuong thcing
dung Khéi lugng riéng cia thiy ngén la p = 13,6g/cm’.
An muc thiy ngdn & mét nhinh xuéng réi buéng ra cho
dao dong.

Ching té thiy ngén trong 6ng dao dong diéu hoa.

Tinh chu ki dao déng.
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a)

b)

--1M

Luc tdc dung la F = —-P = —-mg, . b

trong d6 m = khéi lugng ¢t --{--4--------1 Ti--40
-thdy ngan chénh léch X l
m = 8.2x.p N _;f

‘véi k = 2spg (hiing s6)

Huéng dén

Chon vi tri can bang O la vi tri mit thodng cia thdy ngan
khi can bang. Chiéu duong nhu hinh va.

Xét khi muc thiy ngdn & nhdnh B cao hon O la x. Khi dé
muyc thiy ngdn & nhdnh A thdp hon O ciing 1a x.

Trong lugng P cda mét thiy ,
ngén chénh léch gitta hai nhénh, A B ‘ 4+
c6 chiéu cao 2x, lam thdy ngin

trong 6ng chit U dao dong

Vay F = —2spg.x = —kx

._)
Suy ra F 1a lue phuc hdi , nén
thiy ngidn trong ong dao dong
diéu hoa. -

v6i M = 200 g = 0,2 kg (khdi lugng cd

==

Chuki T = 2n
khéi thiy ngan trong dng chit U)
k = 2spg = 2.0,5.107.13,5.10°.10 = 13,6 N/m
» 0,2
V4 T=2n|— =0,76
&y V136 S

1

6

Gidi lai bai todn trén néu 6ng c6 mot nhdnh thing ding,
nhdnh thié hai nghiéng véi phuong thdng ding mét géc
4= 30° )
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Huéng dan
Xét khi muc thiy ngan trong nhédnh a cao hon vi tri can bang
O 1a x. Khi d6, myc thiy ngan ¢ nhédnh B thdp hon O la y.

Luc giy ra chuyén dong cGa thiy ngln trong 6ngila trong
lugng cdt thity ngan chénh léch & hai nhanh, ¢6 chiéu cao

h =x+y v6iy = x cosb.
h = x(1 + cosO)

=-P =-mg=-shpg

F = -s(1 + cos®)pg.x = —kx ( lyc héi phuc)
véi k= spg(l + cosb)

= 0,5.10.13,6. 10%.10.(1 + 32E) =12,7N/m
Vay thiy ngin dao dong diéu hoa :

T =2n'\/—¥-=0,79s

Nhén xét : néu nhdinh B cing thdng dung thi =0, ta co két
qud gténg bai 5. .



A VAT DAO DONG GAN V31 NHIEU LO X0

T  Cho hai 16 %0 néi tidp c6 he s6 dan héi ldn luot Ia
k; = 20N/m, ky = 30N /m, treo vao mét diém cé dinh va cé
mang mot vét A (m = 400g). Cho biét khi t = 0 thi A di qua
vi tri can bdang, dang di xubng véi vén téc v, = 0,9m/s.

a) Tim he s6 dan hdi ctia lo xo tuong duong véi he hai 1o xo néi tiép
nay.
b) Lép phuong trinh dao dong cia A.

Huéng dén

‘a) Khi A can bing, ta c6 :
P=mg=T,=C,
T, = kiAl; 1a sidc cang 10 xo tha
nhat
T = koAls 12 sic cing 10 xo hai
véi Aly, Alp 1a 40 dan cda hai 10
x0 khi A & vi tri can bing Xét
khi A cdch vi tri cAn bing 1a x
(hinh vé). Khi d6 cédc 10 xo déan
théem lan lugt la x; va X, v6i
X = X; + Xg
Sidc cang cda cac 10 xo 1a
T = ki(Aly + xy)

T’y = koAl + X9)

¥ O

v+
Hop luc tde dung vao A la
F=P—‘Z‘71=mg—kl(All+x1)=—k1x1
Db dan 10 xo ti 18 nghich véi hé s6 dan hdi cia 1d xo* nén ta cé:
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x_ky

X2 ; E
A k
Vay X = ~ix;
ko
k
Suyra x=x1+x2=x1+%x1=(1+k_;\)x1=h2;7hxl
ha ' x; = —K2 4
Y . ) ! kz + k1
Suyra - F = —kl——k2—-x = —kx : luc phuc hdi
k2 + kl .
véi ‘ k= ik (h&ng s06)
‘kz + k1

Vay hai 10 xo néi ti€p trén tuong duong véi mot 10 xo c6 hé s6

danhéi 1a: k=-—S%K _ 1oN/m.

2 + ki
1 1 1
hay Ry

Vat A dao déng diéu hoa

b) Phuong trinh dao ddng x = A sin(ot + ¢)

v6i A, =bién dd ; 0 = \/-!(_:= /1—2 = /30 rad/s
m 0,4 ‘

Khit=0:x=0 = A, sing suy ra sing = 0 hay ¢ = 0, n ldc dé,
v6i chiéu duong nhu hinh vé, ta c6
v, (t = 0) = Ajocose > 0 hay cos(pA >0
-~ VAye#n (vicost=-1). Suyrap=0
Ngoai ra v, = 0,9m/s = Ajocose = A, suy ra :

0,9
A‘,=&= ——m = 0,16m
@ 430
Vay x =16 sin(\}30 t) cm
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2 Cho hai 1o xo c¢6 hée s6 dan héi ldn luot 1a25N/m va
35N /m, mdc song song vdi nhau vao hai diém c6 dinh gén
nhau. Treo vao hai o xo nay mét vdt nhé cé khoéi luong,
m = 400g va cho vdt dao déng theo phuong thdng ding .

a) Tinh hé sé dan héi cia lo xo tuong duong véi hé hai 1o xo
mdc song song nay.

b) Tinh chu ki dao déng cua A.

Huéng dan
a) Khi vat'¢ vi tri cAn bing O
3 2 2
P+G+0G =0
hay P=T+T,
voi Ty = k1AL, Ty = koAl lan llfdt 1a

sdc cang caa céc 10 xo. kq ko
Khi vat cdch vi tri can \bé’mg 1a x, a
stic cang cua cédc 10 xo lan lugt 1a :
Ty = ky(Aly + %) z K
Ty = ko(Aly + %) | =
Hdp lue tdc dung vao vat: Al I --|M
F =P-7;- Zf’z
= P-ky(Al; + X)— ko(Aly + x)
F =—(k; + ko)x : luc hdi phuc P \ Z8

Vay hai 10 xo méc song song trén tuong duong mét 1o xo c6 hé
s6 dan héi la :

m 04 o
b) Chu ki T=2 -—=2J 2 =051
) Chula PV 25435 ~ im0 S
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3 a) Cho hai 16 x0 R; va R, c6 dé cung bdng nhau la
ki = ky = 40N /m néi tiép véi nhau , duoc treo vao moét diém
c6 dinh va c6 mang mét qud cdu A (m = 200g) cho A dao
déng diéu hoa Tinh chu ki .

'b) Cdt R, thanh hai phdn bdng nhau roéi treo vdt A néi trén
vao mét nila 1o xo va cho A dao dong diéu hoa. Tinh chu ki
dao déng,

Hudng dén
a) Hai 10 xo ndi ti€p nén hé s6 dan héi cda 1o xo0 tuong duong
1a k. '
1,1_2
» ki ko 40
Suy ra: k = 20 N/m
Chu ki dao ddong ctia vat :

’m ’02
T=2r.]— = 2n.|—— =
n . T 20. 0,63s

b) Goi k’ 1a hé s6 dan héi cla mdi nia 16 xo. Ta c6 thé coi 1o
x0 R; 12 hai nia 10 xo nay ndi ti€p v6i nhau. Viy ta c6 :

ol Lo

1_1,1_2
ky, K kK Kk
Suy ra: k’ = 2k; = 8ON/m

Chu ki dao dong clia A l1a :

m 02 =n
T=2n B on |22 -
“VE;- ™50 ~10°
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" Cho vt M (m = 100g) néi vé6i hai ldo xo & trén mdt ngang

nhu hinh vé. Hé s6 dan héi cida cdc 1o xo la k, = 1I6N/m,
kz = 25N/m

k1 M kg
B c

a) Phén tich cdc luc tdc dung vao M khi cdn bing.

b) Kéo M khéi vi tri cdn bdng mét dogn 4cm theo phuong BC
roi buéng cho dao dong
Chung minh vt dao dong diéu hoa. Lap phuong tnnh
dao dbng. Bé qua cdc luc ma sdt.

Huéng dan

- -
a) Trong lugng P= mg cla

vat bi can bang bdi phin
.—)

luc R cia mét ngang .

Khi M & vi tri caAn bing O,

- )
cac luec cang ‘G, ‘G cla hai

15 xo truc d6i nhau.
- -
Ta cé : P+ R =0
-
’q +‘q =0 hay klAll = szlz

Al; va Aly 1a cdc dd dan (hay d nén) cda hai 1o xo khi vat can
bing. '
b) Xét khi vat & vi tri c6 li d6 1a x (hinh vé).
Khi d6 cdc sdc cang 1o xo la :
T =ki(Al; +x) ; Ta=ko(Al; —x)

Hop luc tdc dung vao vat 1a :
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F = @2 - 'Z/e’l = k2(Al2 - X) - kl(All + X)
F= szlz = klAll - (k2 + kl)X = —(k2 + kl)X

i‘) ¢6 dang luc phuc hdi :
F=-—kXV(3’ik=k1+k2 .
Vay vat M dao dong diéu hoa
Phuong trinh dao dong x = A sin(et + ¢) v6i A = 4cm,

® =‘/1{= 15+25='201-'ad/s
\) 0,1

Chon géc tho: gian 1a lic vat di qua vi tri cdn béng theo chiéu
duong thi ta 6 ¢ =0.

Vay: x = 4 sin(20t) cm.

Lo xo ¢6 chiéu dai ban ddu la 1, treo vao moét diém cé
dinh O, ddu dudi c6 treo qud cdu khéi luong m. Cho qud
cdu dao dong diéu hoa theo phuong thdng ditng véi tén sé
la f. Trong khi vét dao déng, chiéu dai 1o xo bién thién tu 15
dé’n 12 ’

a) Viét phuong trinh dao dong cia qud cdu. Tinh vén téc va
gia tbc qud cdu khi 1o xo c6 chiéu dai la Iy va 1.

b) Treo thém vao 1o xo mét gia trong la dm thi qud cu va gia
trong dao dong vdi tdn s6 la f. Tinh gza trong dm va hé s6
dan héi cia 1o xo.

Ap dung béng s6 l, =19,6cm . ly=24cm , lg=22,9cm ,
m=144g, * [f=6,6Hz, f=6Hz,
g=10m/s*, A =10.
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Huéng dén
a) Trong hinh , IK 12 doan di chuyén cta
vat : "IK=1l -1
Bién d¢ dao dong :
A =B L=l
2 2
Tan s6 géc : © = 2nf
Chon géc thoi gian nhu bai todn 4, ta
c6 =0
Vay phuong trinh dao déng la :
X = A sinot = lz_;h sin(2nft)
— Khi chiéu dai 1a I, : vat & vi tri ngoai
bién K.
Van toc vip,=0

2

Gia t6,C ax = —m?x = -4ﬂ?fﬂ l2 ; l]_ -
ay = 2n°f2ly — Iy) -
~ Khi chiéu dai 16 xo 1a s :
Li 9 caa vat :

ll +lg_2l3—ll—l2

=l HO = I3 -
X ShoHU=EsTT, 2

Ta c6 : vi= 0(AT-xD)

el (et

=l - L) - Qls -1, - 1) 4

v = 1\ - 1% - (2l — L - 1)
Gia tbc : a =-0%x=-2r22l; -, - 1ly)

Van téc :
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b) Chuki T"===2

1
f k

- : 0
Vay gia trong la: dm = ml:(fij - 1:]

Ngoaira : < = 4n°—

Suy ra hé s8 dan héi cta 16 %o : k = 4n°mf®

b -1
2

- Apdungbingss: A= L=22m , o =2nf=13n rad/s

Phuong trinh dao dong :
X = A sinot = 2,2sin(13nt) cm
_— V6i chiéu dai 10 xo0 Iy :
Gia t6c ay = —21%.6,5%.(4,4) = —3718 cm/s?
— Véi chiéu dai 1d xo0 13 :

X = M—_lz= 1,1cm

2
Vantée 1 v = (x)‘\/A2 - x% =131y2,2%2 - 1,12 em/s
v = 77,8 cm/s
Gia tdc a =-o’%=-(131)%1,1 = 1859 cm/s?

. | 65)2
Gia trong: dm = 144 ry i 1= 25g

Hé s8 dan héi: k = 47°mf® = 4.10.0,144.6,52 = 243 4N/m
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DAO DONGBIEU HOA CUA CON LACDON

A. Li THUYET CAN BAN

Luc phuc hai: Qo
f= DBy
l

Phuong trinh dao ddng : géc 1
léch véi phuong thing ding :

o = o, sin(ot + @) m-%
v6i o = bien db goc (géc lech

16n nhat) | L,
Il 0O x M 12

Véi didu kién o, bé, chuyén
dong cta vat M (kich thuéc rat nhd) coi nhu chuyén dong
thdng trén doan I;I; véi phuong trinh

rx = A sin(ot + (p)]

véi x=1la

A=la, (a o tinh raradian)

Tan s géc o = J%
Chu ki T = 21t\/-7—
g

Luu y : Chu ki thay d6i theo I va g.
— Chidu dai thay d8i theo nhiét d 6 : [ = [,(1 + A6)
' A = hé s6 nd dai caa sgi day
I, = chiéu dai s¢i day & 0°C

—_Gia t8c trong luc g thay d6i theo dd cao h

43




—a R »)2
b go(R+h

8. = gia tdc trong lyuc trén mat dat ; R = ban kinh trai dat
néuh << R, tacé gzgo(l.,rth)' ,

Con l4c don edn goi 1a con l4c todn hoc

— Van téc qua cdu : v = \lggl(cosa — cosa,)
, 2
- Sic cang day: - T = mgcosa + m-‘;— = mg (3cosa — 2cosa,)
B. TOAN

1 Con ldc don ¢6 chiéu dai la 1m, dao dong tai mét noi cé
g = 7m/s®. Bién do6 géc a, = 0,1 rad.
a) Tinh chu ki dag déng.
b) Tinh vdn téc géc va vén tée dai cia qud cdu khi di qua vi tri
cGn bdng

" Hudng dén

!
a) T=21t‘\/: =2s
g

b) Khi qua vi trf cAn bing , van téc con 15c cuc dai .
Van tée géc o’ = a,m cos(wt + @)

Tai vi tri cin bing: o'pay = 0,0

v6i o, = 0,1rad , 0 = \/% = ns™!

Suy ra: o’ x=—n—'rad/s
Y "m0

Van tdc dai: Vimax = Omay 4 = -i%m/s
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2

a) Tinh chu ki dao déng & 10°C .

b Trong mdt ngay (12 gio) con ldc bi chz_im di hay nhanh lén

Con ldc don ¢6 chu ki dao déng  0°C la T, = 2s

Cho hé s6 né dai cia sgi déy la A= 1,6.107.

bao nhiéu so véi khi dao dong & 0°C

a) Chuki ¢ 0°C: T, =2

Hudng dén

%

Chu ki ¢ nhiét d6 0 =10°C :

27

1,1 + A0
- 9n [(+ )
g

Ap dung cong thie (1 + &)™ ~ 1 +me véie=A0<< 1

0] |~

1+28

Sl s

Suy ra:

Ta cé: N1+ =(1+20)2~1 + -;—xe
T 1
S : —=1+=20
uy ra .= *5
1
T =T, +=00)
2
hay T =201+ %,1,6.10‘5.10)
T = 2,00016 s > T, : con lac chay cham hon so véi khi dao dong & 0°C.
b) Trong. 1s, con 14c cham @i 1a : —T—E‘L = %xe = 8.1075s

Trong 12g = 43200s, con lic cham di 1a 8.1075.43200 = 3,465,
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3 Con ldc-don, khi dao dong gén mat dét, c6 chu ki la T, = 2s.
Tinh chu ki dao déng & do cao 3,2km. Cho bdn kinh Trdi
Dét la 6400km

Hudéng dan

Chuki&d@caoh:B,ka:T:ZnF =2n
. g

) l
€_ So sanh v6i chu ki trén mat dat : T, = 2!!’\/;'

Suy ra l:—-—-—-— véi%<<1

T
Vi = =
4y T

h 32
S T = T,,(1 —) = 2(1 2 ) = 2,001
uy ra + R + 6400 S

B  Con ldc don c6 chu ki la T, = 25 & 0°C va & gén mat ddt. He

s6 né dai cta sgi déy la A= 1,6.107.

a) Tinh chu ki & 40°C.

b) Giz nhi¢t do la 40°C va dua con lac len do cao 1,6km thl
chu ki dao déng la bao nhiéu ?

¢) Muén chu ki é dé cao trén vén nhu chu ki dao dong & gin
mdat dGt (6 40°C) thi nhiét do & do cao nay phdi ting hay
gidm bao nhiéu so vdi trén mdt dét.

Hudng dén
a) Chu ki & nhiét do 6 = 40°C va & gan mit 44t :
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. ! L1+ 20
) T -2m\ [y =2n\/%=m/1+xe

T ~Ty1 + %xe) =201 + %.1,6.10-5.40),
T =2,00064s
b) Chu ki & nhigt do 6 = 40°C va & 46 cao h = §8km.

T =2n ’-l— =27 !
, &n

2h

‘ 2h
=T - ~1/2
( —R)

go(l——*R)
h 16
T =T(1 +2) = 2,00064(1 +—5_) = 2,00114
1+g 1+ 5400’ S

¢) Muén T’ vin bang T thi nhiét do 6 & do cao h phai thdp hon
6 = 40°C

Chu ki bay giv la:
r ! .-
’I‘”=2rf\/"-'=27(\/:f=Tvc’)‘il’=l[1 + A0 — 9)]
&h g _ - )
Suy ra r_1 ,
gh &
hay M+0-0) _ 1
[1 _2h) g,
g&|1-3 J
hay 1+A@—-0)=1-22
R
Suy ra AO=0-0 = _2h = ——3%— , 40 =-31,25°C
XR‘ 1,6107°.6400
hay 6 =0-231,25 =8,75°C
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5 Con ldc don c6 khéi luong qud cbu la m = 100g, chiéu dai
sgi ddy | = Im, dao déng vdi bién dp géc a, = 0,Irad. Cho

g = 10m/s%
a) Tinh vdn téc dai cia qud cdu khi géc lech ctia sgi ddy la
a = 0,05 rad.

b) Tinh sic cang ddy & vi tri :
- ngoai bién; — cdn bdng ; — c6 goc léch a = 0,05rad

Huéng dén

a) Van tdc quad cdu: v = 2gl(cosa — cosa,)
' 2
Qo

2
2 N o ;
Vi «a, a, nhdé nén cosoczl———2 , coso,~1-— 2

,
o =% = glla? - o)

2 = 2gl

=10.1(0,12 - 0,05%) = 0,075
v =0,27m/s
b) Sdc cing déy :

- Océcvitringoaibién:v:O;a=ao
2
v
T = mgcosa + m— = mg COSU,

Tx mg(l— Z) 0110(1 —"—')—0995N

- 6vitricénbéng.a 0,cosa=1 »
T = mg(3coso — 2cosa,) * mg(3 — 2cosat,)
T =mg(l + o)) = 0,1.10(1 + 0,1% = 1,0IN

- Bvitri a =0,05rad
2

T = mg(3casa — 2cosa,) = mg(l — §-§- + D)

T = 1,006N
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6 Con ldc don, qud céu bdng sdt c6 khéi lugng riéng
p=78z/cm® Soi déy dai Im. Cho g = #m/s>

a) Tinh chu ki dao dong khi bién do nhd.

b) Néu k€ t6i sic ddy Archimede cia khéng khi thi chu ki la
bao nhiéu? Cho khéi luong riéng cia khéng khi la
d=13g/l

¢) Bé qua suc ddy Archimede. Pdt dudi qué cdu moét nam
chdam. ) :

Tinh lyc kit do nam chdm tdc dung vdao qud cdu, biét ring
chu ki con ldc by giv la 1,8s. Cho khéi lugng qué cdu la
100g.

Hudng dén

.
a) Chu ki T=2n\/é = 2s

. —>
b) Do sic ddy Achimede R ddy lén nén coi nhu qui cidu A c6
trong luong la: ,
P=mg=P-R=mg-R
Lyc ddy Archimede bing trong lugng chd
khong khi bi A chiém ché: R=V.dg

V ciing 1a thé tich cda qui cdu A.
Ta ¢6 : P =mg = mg - Vdg

Suy ra g’=g—Eg véi m=V.,p
m

. (1 Q)
g =g “p

Chukiconldc: T =2n \/Z'
g
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c)

~ b&i mot lue F, qud cdu A dudng nhu

X ( g)—l/?. ( d)
=T 1—p ~T 1 2p

véid =1,3g/l; p = 7,8g/m® = 7,8.10°g/dm*.
. 1,3
Suy ra: T =2{1+————|= 2,00016s
27810

Nhan xét : T’ rdt gdn véi T nén trén thuc té nguoi ta bé qua stc
ddy Archimede khi tinh chu ki con ldc.

Qué cdu A bi nam cham hit xudng
' -

ning hon.

P’=mg”= P+F= mg+F

Suyra g’= g+

Chuki T’ 2;«\/-7;

.  4nfl
Suyra g’ = #
Ta c6 : 4n?l F - nam cham
acéb: —o =g+
T m
4n°] 4.121
Suy ra : F=(_,, - )m:[' ~ - n?10,1; F=0,23N
T 2 g 1,82

7

o) Thang mdy di lén nhanh dén déu, hogc chém dén déu vdi gia

b) Thang mdy chuyén déong déu.
¢) Thang mdy di xuéng nhanh dén déu véi gia téc 0,4m/ 2

Con ldc don, khi treo vao mot diém cé dinh , c6 chu ki la 2s.

Treo con ldc vao trdn mot thang mdy. Tinh chu ki con ldc
trong cdc truong hop : '

toec 0,2m /5%
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Cho g = #m/s®

Huéng déan

_)
a) Thang mdy di l1én nhanh din déu. V4y gia toc a cung chiéu véi
_)
van tdc v cia thang mdy .

A
%
Fip

- -
Qua cdu A ngoai trong lugng P =m g con chiu luc quén tinh

- -
F' =-m a huéng xudng. Qué cau A coi nhu ¢6 trong lugng 14 :

- > o5 S
P=mg=P+F
hay . mg'=mg+ma hay g=g+a

3 i , l
Chukiconlic T = Zn\/:; = 2n
g g+a

So véi chu ki con 14c duge treo vao diém cd dinh :

!
T=25=2n’\/:
g
Ta c6 Lo/z5= =095
T g+a

Suy ra T = 0,95T = 1,9s
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_)
" Khi thang mdy di 1én, chdm dan déu thi a ngugc chiéu véi
-

i d —> . . . 4
- v, luc quédn tinh F' = —m a huéng 1én (ngugc chieu véi P)

Ta c6 P=mg=mg-mahayg'=g-a
Tuong tu trén, ta c6 :
‘\/ gﬁ—— 1,01
-a- 9,66
Suy ra = 1,01.T = 2,02s

b) Thang mdy chuyén déng déu:a =0

1
T’=2n\/: =T=2s
“Neg

¢) Thang mdy di xuéng, nhanh din déu :
- - : - -
v va a cung hu(mg xudng, luc quin tinh F' = -m a huéng 1én

\/ —a \/94 =1,02

Suy ra = 1,02.T = 2,04s

8 Con ldc don, chiéu dai soi déy | = Im, duoc treo vao trédn
mot xe. Cho g = #m/s°.

N

a) Xe chay ngang vdi gia téc a = g‘\/E (a cung chiéu chuyén
dong)

e Xdc dinh vi tri cdn bdng cia con ldc

o Tinh chu ki khi con ldc dao dong vdi bién do nhé trong mdt
phdng cén bdng cia soi ddy.

b) Lam lai cdu (a) néu xe lén déc 30°
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Huéng dén

a) Qué ciu can biing dudi tdc dung ctia cdc luc :

I

_)
Trong luc : P=mg
%
Luc qudn tinh: F=-ma

_)
Sitc cang day T
Khi d6 day treo lam v6i phuong thing ding mot géc 1a 6.

> - - -
Ta ¢6 P+F +T=0
‘ - - - > > o
hay P+T=0 véi P=P +F

Ta cé tg9=f‘—’_.@3_§_gléz\/§

= 0=60°
Con lic dao dong trong mit phing nghiéng lam véi phuong
théng ding mot géc 6 dudi tdc dung cia trong lugng bidu kién

—)
P' =mg'
Ta c6 : cos9=£,=—n—1g;=.g;
P mg ¢
hay g=—F—=2g
' cos6

. , L A\
Chu ki T = 2ﬂ\/;, ,=27(\/2—g=7§'
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= 2s

-

il

[\

3
<

1]

N
%u

vGi

Vay T T =af2s
b) Xe lén déc 30°
Xét tam gidc APP:
APP' = 90° + B = 120°
P? = P?+ F? - 2PFcos120°

= m’g® + m®a® + 2m’gacos60° véi a = g\/g

= g?m¥4 +3)
hay P = mg\4+3

Neodi ra : F P ma Ing 4+43
goaira : ; = 5 T

sin® sin120° " sin® - sin 60°
Suy ra \[é - N4+ £3

sin® \/5

3

Vay sin® =——2\[=
2\N4 + ‘\/:";

Suyra 0 = 38°47’ (x4c¢ dinh phuong cén bing cia diy treo)

= 0,6265
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l
e Tinhchuki: T = 271\/;
véi PP =mg = mg\/4 + \/5
Suy ra g = g‘\/4 + \/—3_ =239¢

T’=2nf R =1,29s
239 239 239

9 Con ldc don, (m = 200g, | = Im). Cho g = 10m/s?

a) Kéo con ldc khéi vi tri can bdng la 60° réi buéng ra. Tinh
vén téc qud cGu khi qua vi tri c4n bdng.

b) Tinh sitc cang déy khi géc lech soi déy la a = 30°.
O vi tri nao thi day dé bi ditt nhét ?

¢) Gid su ddy treo bi dut khi qud cdu dang di vé vi trt cdn
bdng va goc lgch sgi déy la o= 20°. Khdo sdt chuyén déng
qud cdu sau khi ddy dut. ‘
‘Mgt ddt cdch vi tri cdn bdng cia qué cdu la 2m.

d) Xdc dinh vi tri qud cu khi chgm dét va tinh vén téc qud
cdu khi dé.

Huéng dén
a) Van téc qud cdu khi qua vi tri cin bing :
v = 2gl(cosa — cosa,) v6ia =0, cosa = 1

v =\/§ =V10m/s  cosa, = cosGO°=%

b) Sic cing day :
2 .
‘C = mgcosa. + mvT = mg(3cosa — 2cosa,)

‘T = 0,2.10(3.c0s30° — 2.c0s60°) = 3,2N
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c)

56

Ta thAy : tai vi tri cAn biing thi cosa = cosO = 1 (cuc dai) va v
cuc dai nén T 16n nhdt. Do d6 s¢i day d& bi ddt nhat khi con
l4c di qua vi tri cAn bing .

Khodng cach tit O (vi tri qua cdu khi day dat) t6i mat dat :
ON=h+SK=h+(IS-1IK)=h + (1 — cosa)
ON =2 + 1(1 - c0s20°) = 2,06m ‘

Sau khi day ditt , qud cAu M roi dudi tdc dung duy nhdt cla

trong lugng . Vay gia t8c cia M chinh la };

Hinh chigu Q cia M trén truc Ox ¢6 chuyén dong déu v6i van te

V = V,COSO.
véi Vo = \Egl(cosa — c0s0,) = 2,97m/s

Phuong trinh chuyén dong :

X = Veeosa.t . (D
Hinh chiéu Q trén truc Oy c6 gia téc 1a :

_—)

ap=hcg /Oy =g
Vay P chuy&n dong thay d8i déu, van tdc ban dau l1a v.sina
Phuong trinh chuyén ddng :

y = %gt2 + V, sinat 2

X

Ta(l),suyrat= . thé vao (2) ta duge phuong trinh quy

VoCOSQL
dao ciia qud cAu sau khi day dit

y = —E 2 tgo.x

2v°2cosza

= 0,64x” + 0,36x c6 dang parabol



>X

d) Qua cAu roi t6i dt tai H véi yy = ON = 2,06m
Ta ¢6 : 0,64x> + 0,36x — 2,06 = 0
Suy ra: xu = 1,53m
Vén tée tai H : ]
Vi = Vol + 28YH
vi = (2,97 + 2.10.2,06 = 50
= 'vH=\/E)m/s=7,07m/s
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4

~ CHUYEN DONG QUAY CUA
MOT VAT THE QUANH MOT TRUC

A. Li THUYET CAN BAN

1. MOMEN QUAN TiNH
e Moémen qudn tinh cGa mot diém
vat chat (chdt diém) quay quanh

mot truc A :

m = khéi lugng ciia chdt diém
e Momen qudn tinh cha mét co thé
(mot vat ¢6 hinh dang nh4t dinh)

I= Z:mr2

e Momen qudn tinh d6i véi truc qua trong tdm cta vat c6 khéi.

lugng M
Vanh tron déi véi truc I = MR?
vanh tron / dudng kinh I = iMR?
2
Dia»trbn / truc I= %MRz
Pia tron / duong kinh I- lMRZ
-4
- Hinh try réng / truc I = MR?
Hinh tru déc / truc I =iMR2
) 2
Hinh cdu rdng / dudng kinh I=2MR
, ' 3
. 2, 2
Hinh cdu dic / dudng kinh = EMR
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Poan thdng dai 2a / trung truc

QO =

=Ma?

R la bdn kinh

Il. NGUYEN Li CAN BAN PONG LUC HQC
TRONG CHUYEN PONG QUAY

i =107
Cl = momen ciia cdc ngogi luc tdc
dung vao c6 thé doi véi truc quay

I = momen qudn tinh cia cé thé/
truc quay

0” = gia téc goc ciia cé thé

I1l. DINH Li HUYGHENS

Iy =1, + Ma?

I, =

M)

i/

momen qudn tinh cia vdt [ truc 4

1,, = momen qudn tinh cia vét/ truc 4

Ac /!l AvacéchAlaa

IV. XAC_PINH TRONG TAM CUA HE VAT

Hé gém cdc khoi lugng m;, my, my ... dat tai Ay, Ay, Ag ..

- > -
O_()} _ m; OA1+m, OAz+m; OAs +...
m; +m2 +m3+...

Ddc bigt : O, Ay, Ay, A, .. cing & trén
mjt dudng thidng , ta cé :

oG < m; OA; +m,0As + myOAs+...
m; +m, +my+...
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B. TOAN

1 Hai qué cdu rdt nhé cung c6 khéi lugng la m = 100g duge
gdn vao hai ddu mot thanh AB = 20cm
@) Néu khéi lugng cia AB khong ddng ké , tinh mémen qudn
tinh cta hé déi voi dudng trung truc cia AB.
b) Lam lgi cdu (a) néu thanh AB c6 khéi lugng M = 200g

Hudng dén
a) B6 qua khéi lugng cia
thanh AB. m \'j m
T T
Moémen quén tinh cta hé . .
I= Zmr2 = 2mr? A B
I = 2.0,1.(0,1)* = 0,002kg.m?

b) Thanh AB c6 khéi lugng M = 200g

I=Isp+ 2mr? = %Mi'2 + 2mr?

1= %.0,2(0,1)2 +0,002 = %.10-3,kg.m2

Q Mot vanh tron déng chét ban kinh R = 5cm, khéi lugng
M = 500g c6 thé quay quanh truc do tdc dung cia mét lic
khong déi F = 0,2N luén tiép xic véi vanh.

a) Tinh mémen qudn tinh cia vanh déi vdi truc quay.
b) Tinh gia téc géc cua vanh.
c) Tim thoi gian va géc quay khi vanh dat vén téc 24rad/s.

_)
Sau dé luc F bi triét tiéu thi vanh c6 chuyén dong gi ?
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» . Hudng dén
a) Mbémen qudn tinh cda vanh :
| I =MR? = 0,5(0,05) = 125.10°kg.m?
b) Mdmen tic dung da luc ;:
clf =FR=10"
Suy ra gia toc géc :

or - ER_ 02005 o i
, I 1251075
¢) Van téc géc : 0 =0"
0 24
S : t =—7 =—=3
uy ra o 8 s

Géc quay cia vanh :
0 = %6%2 - %.8.32 = 36rad

_)
Sau khi luc F bi trigt tidu, O = 0, nén vanh tiép tuc quay déu
vdi vén tdc géc khong ddi 1a 24 rad/s

3 Mot hinh try ddc bdn kinh R = 0,6m, khéi lugng M = 28kg
c6 thé quay quanh truc ndm ngang cia hinh tru. Mot soi
ddy dugc cudn trén hinh tru, déu kia cia ddy mang mét
kh6i m = 6kg. Buéng m dé hé chuyén déng.

a) Tinh gia téc cia m, gia téc géc cia hinh tru va sic cang
ddy. Cho g = 10m /s>

b) Tinh s6 vong quay va vén tée géc sau 2s.

. BN

¢) Sau khi m di dugc 7,26m thi déy bi dut. Tinh luc cin F'
tiép xic vdi hinh try dé hinh try nging quay sau 2,75s. Tim
s6 vong quay tiz lic déy dut téi lic hinh tru nging quay.
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Hudng dén
a)-Xét khéim - ‘

~ P-T=ma A Af\ R

Suy ra sic cing day : :

T =P-ma=mg-ma ,ij

- Xét cl}uyé?n dong quay cia khéi tru

Moémen téc dung vao rong roc : O A

cM=TCR=10"

o -1 2 29 a ‘ m
Vé I=-M 0 =— d 1 (+)
1 9 RS, R l |
' 1 a. ' P
S a: ' TR==MR>.=
oW 2 . R
Vay: T= —;'Maf )
. 1
Suyra: . mg—ma:;Ma
Giatscciam: a = —8 610
M 14+6
2
7 a= 3m/s’
~ Gia toc géc k'h(‘)'ilktru :
N - 3 ~ ~ e : a . 3 . . 2 -
0” = = = —— = 5rad/s”.
R0
'I‘-Ma ==283 =42N .

Sitic cangday: T =

[\
DO

b) Gia téc géec 6” 1a hing so nen chuyen dong cha khm tru la
nhanh dan deu N
Géc quay cia. kh01 tru ) = %9”_t2 _ f
(tdmé tu x = é—atz tron'g cliﬁyé’n déng th&ng thay aéi déduw)
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0= %.5.2’: 10 rad

S6 vong quay: n=—= '-2—0 = 1,6vong
n

Van téc géc sau 2s: 6 = 0"t = 5.2 = 10rad/s
¢) Vén tdc eha m khi day dit :
v? = 2ax = 2.3.7,26 = 43,56

v = 6,6m/s
Khi dé hinh tru c6. van téc géc la :
) G’=E-—%_11rad/s
...)
Momen tdc dyng vao hinh tru do luc cidn F.
M =FR=10" .
véi 1= -;-MRz = -;—28.0,62 = 5kg.m?
. e”I o .
Suy ra : F=—
uy ra R

Mt khéc, hinh tru ngitng quay khi :
0 =0"t+0,=0
V61 0, 1a van toc goc khi day dut :

6, = 11rad/s
e—-0, 0-11 .
S s ? = = ——— = —4rad/
uy ra | 0 : 275 rad/s
Vay : =25 333N
. 0,6
Géc quay thém duge cda hinh tru :

0 = ';'9’%2 + O =—'§2,752 +11.2,75

6

15,125 rad t

S6 vong qua:y : n = 21 = 2,4 vong
, : n




h Mot rong roc c6 khoi lugng u= 100g, bdn kinh r = 6em quay
khéng ma sdt quanh truc ndm ngang. Mot sgi ddy nhe
quang qua rong roc. Hai déu ‘sgi ddy mang cdec khéi
M = 300g va m = 100g. Khéi m sdt mdt dét , khéi M dugc
giit cdch mgt ddt la 3m. Budng cho h¢ chuyén déng .

a) Tinh gia téc cia M va cdc sic cdng ddy & hai bén rong roc.

b) Tinh vén téc cia M khi toi ddt. .

¢) Tim vén téc goc cuia rong roc khi M toi déGt. Khéi lugng

rong roc coi nhu phén phéi déu trén vanh. Cho g = 10m/s°.
Huéng dén "

a) e Luu y : Khi rong roc c6 khéi lztang ddng ké thi suc cdng ddy
& hai bén khéng bdng nhau.

Xét chuyén dong cia khéi M : - (+)
, \ ~
P-TC;=Ma 1)
Xét chuyén dong cta m :
_ T.-p=ma ;(2) v o — Ty
Xét chuyén dong quay cia rong roc: ATy
' M =(T;-Tpr=10" (3)
V6i I =pr?,0" = % " T M
Suyra (T,;-Tyr= pra T
o v
hay T,-T, = pa @ P=Mg
(1) +(2), tacé: Vp=mg
TT77T7T77 777777777 7777777777

P-p+TC;-T, =M +m)a -
hay Mg - mg - pa-(M+m)a Viy gia téc ctaM va mla:

M - m)g (0,3 -0,1)10

= 4m/s?
M+m+p 0,5

a=
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. Suy ra céc stc cing day :
) ‘C2;=P-Ma=M(g-a)=0,3(10 - 4) = 1,8N
T = p+ma—m(g+a)-01(10+4)_14N
b) Van t6c cia M khi cham dat :
V2 =2ax=243=24; v=49m/s
¢) Vén tdc géc cia rong roc khi M cham dat, :

o=Y_ 81,7 rad/s
r

5 - M6t qud cu ddc, khéi lugng m = 100g, bdn kinh r = 10cm,
gdn voi mot thanh kim logi rét nhe, dai Im. Hé quay

quanh mét truc thdng géc véi thanh va di qua ddu kia cia
thanh . Tinh momen qudn tinh cia hé déi vdi truc quay.

Huéng dén
Moémen qudn tmh cia hé déi A ,
véi truc quay A :
. \} '
- Lo = Ithaon + Loug ctu _ : L
vi thanh rat nhe nén ' — —\ G
Ithanh =0 - ' a *:

Véy IA = Iquzi cau
Truc A khong di qua trong tadm G cha qua cdu, nén theo dinh
li Huyghens ta c6 :

‘ 2
I, = Ig + ma? = gmr2 + ma?

.
I, =m(‘5‘r2+a) 01( 012+11)

I, =0,1214 kg.m?




O (ONANG-CONG

A. Li THUYET CAN BAN -

I. DONG NANG N .
Pong ning cta mot ¢t thé (mot vat c6 hmh dang nhat dlnh)
¢6 khdi lugng m)

e Trong chuyén dong tinh tién vdi van téc v

Ed = 1mv2
2

a . Trong chuyén dong quay quanh mot truc vé6i van tdc goéc 0 '

R
‘ Ed=-2-Iq2

I = mémen qudn tinh ciia vt déi véi 'iruc q.uay
e - Pinh li ddng néng

AEq = Ed2 — Eu = WJ .
D¢ bién thién cla dong ning trong mot khoé.ng thoi gian
. bing c6ng W cda cdc ngoai lyc tdc dung vao vat trong thoi
gian dé.
It THE NANG | A
e Th& ning do trong lyc tai mot Vi tri cdch mét tidu chuén 1a
. b oeET R

| E,=megh

e Thé ning dan héi khi 16 xo bi nén hay dan mot doan x so
v6i vi trf can bing

Et=—kx

k = hé s6 dan hoi cia lo xo
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Ill. CO NANG TOAN PHAN .
| E=E,+E_ ]
IV. NGUYEN Li BAO TOAN CO NANG
¢ Co nang toan phan ctia mot hé ¢ 1ap 1a m3t hing s6
E =Eq+E; = hing s6 -
. Co nang toan phan cta vat dao dong gén vao 1o xo :

E = %mAzof ,A=biends

e Co ning toan phan cha con l4c don :
E = mgl(1 - coso,) ,o,=bién dé géc
V. CONG ;

-

_) N B
< e Cong cialyc F khong ddi lam véi doan di chuyén 1 mét géc |
[0 8

W = F..cosa ]

u:l

a <90°:W > 0 : cong phdt déng
a>90°:W<O:_c6ngédn '
a a=0 :W=FIl -

l @a=90":W=0

._)
e Cong cha lyc F c¢6 sudt khong dc‘)?i_, trong chuyén dong quay
W =C#.0

' -
trong d6 CH{ 1a momen cta F ddi véi truc quay;6 la géc quay

e Cong cia ngiu lyc
' W =C4.0
v6iCHM 12 momen ciia ngiu lue

Ci( = F.AB ,AB la khodng céch gitta hai lyc cGa ngiu lyec.
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B. TOAN

1 a) Mot xe hoi c6 khoi lugng 8 tén, khéi chay trén duong ngang
¢6 hé s6 ma sdt f= 5%. Tinh luc phdt dong dé xe dat vén
téc 72km/gio sau khi chay duge 100m. Cho g = 10m/ 2
b) Pang cé vén téc 72km /g va vdi luc phdt dong cia dong co
| nhu trén, xe lén déc 30°, hé s6 ma sdt cia mdt duong cing
la 5%. Tim vén tée cia xe sau khi lén déc duge 50m.

Hudng dén

: f, . AR
a) Hé sd masét:B:-ln{ivél ' R

R=P= Mg = 80000N

| = luc ma s4t : — —»
fms G F
\/

5
fms = PR = ——80000 = 4000N <+
b 1000 0

Ap dung dinh li dong ning </

trong khodng thoi gian tit lic

khgi hanh t6i lic dat van tdc. -

v = T2km/gi¢ = 20m/s vpe
. AE4=Eq—Eg=W

v6i ' Ed’=%Mv2,E.,o=0(vivo=0)
W = tfng cdc cong cla cdc ngoai luc
W = WF - mea ]

Ta c6 W =E,= émv2 - %8000(20)2 - 16.10°J

W = fine.x = 4000.100 = 4.10%J
Suyra Wy =Fx =W+ W = 20.10°
Luyc phdt dong bdi dong co :
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5
F=We_2010°_ o4 600N
X 100
o Luu y : nhiéu bai todn dong luc hoc cé thé gidi béng hai cdch:
hodc dung dinh ludgt Newton, hodc dung dinh li déng ndng

%

b) Phan tich P thanh hai
thanh phén :
- i
P, vudng géc vdi m{ift phang
nghiéng '
_)
P, song song v4i mit
phing nghiéng trong d6:

b d i d

véi g 14 phén lyc cha mat nghiéng
P; = Mg cosa
Py = Mg sina
Luc ma sat: .

fus = B-R = BP; = BP cosa = B.Mgcosa

_ 5 go00.10 M3 _ :
= 22-8000.10L° - 2000\/3 N

Ap dung dinh li dong néng cho khodng thoi gian xe 1én dée duge
50m

AEd‘ = E,d - Ed = %MV’2 - ‘;,'MV2
+ = Wp - Wpy — Weps = (F - Py — f,)x

Ta cé :
%Mv’z ~16.10° = (20000 — 8000.10.5in30° — 2000\3 )50

= (<10 —[3)10°
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Hay 4000v2 = (6 —[3) . 10 * = 4,468.10°
v’ = 10,6m/s

”

2 Mot vanh tron (r = 50cm, M = 60kg) chiu tdc dung cia mft
", luc F = 476,8N tzep xtc vdi vanh.

_ a) Tinh lua cdn R tlép xiic vdi vanh d€ sau khi quay dwac 4
. vong, vanh. ¢6 vén, ‘toc 4 vong/s.
b) Tmh déng ndng cua vanh khi do.

¢) Khi vanh. dat van té¢ 8 vong/s thz ta bé lLtc F di . Tim s6
vong quay thém duge ciia vanh trusc khi ngung.

Hucng ddn

a) Ap dung dinh 1 dong nang
1 2. ]
| AE4=5192 21602-W W
v6i 0', = 0 (Itic bit ddu quay)
0 =2nN = 2n.4 = 8n rad/s

W, -W,=CHM,0-CI,.0 =(F-R)r.6
* F - R F ‘ R

Trong d6 6 = 2nn 14 géc quay , n 1a s6 vdong quay.

Ta c6 %19’2 = (F - R)ré
972
Suy ra F - R:—-— v6i I = Mr?
2r0
2 22
Lyc cdn R=p-& _p_MO&
210 20
) 2
R = 4768 - 8095:B0° _oon

22n4
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+ b) Dong niang caa vanh-

1,

Eq = —19'2 = Mr 9’2 - -;— 60.0,5%.(81°

E4 = 4800J
¢) Ap dung dinh 1i dong néng

AEy=0-116%= W, = I, .0 =—Rr.0
L2 R R
v6i 0, = 2N’ = 2n.8 = 16n rad/s;
I = Mr? = 60.0,5% = 15kg.m?
Suy ra géc quay thém dugc truée khi ngiing cia vanh .
’ 2 2
=10 _ 15060 _ o796 1ag
2Rr 210005

S¢ vong quay thém :

n= 8 = 60,3 vong
2n .

3 Mot qud céu lan khong
truot trén mdt doéc
nghiéng géc a doi vdi
mqt phdng ngang.

a) Tinh gia tdc cia trong tdm theo géc a trong cdc truong
hop :
* Qud cdu ddc, dong chét
e Qud cdu réng
b) Cho gia téc qud cdu ddgc la 3,5m/s%
Tinh a . Léy g = 9,8 m/s®

Huéng dén
a) Chuyén dong ctia qua cAu dugc phan tich lam hai chuyén dong.

._) .
— Chuyén dong tinh tién cia trong tdm G v6i van tdc v (vao lic t)
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Chuyén dong quay cta qua cdu quanh mét truc qua trong tam
G v6i van tdc géc @ (vao lic t) ,

Ta c6 hé thic v =6, r = ban kinh qua ciu.

Pong ning ban ddu Ey, = o

Sau khi di chuyén doan x, dong néing la :

1 1.0 1 1.v2
Eg = —2'Mv2 + 516 2 = -2'Mv2 + 51;5

DPinh li djng ning :
Ep-Eq=W

W 1a cong cia trong lugng P trong doan di chuyén x :
' W = Py.x = Mg sina.x

- —
(cong clia P; bang khong vi P, vudng géc véi doan di chuyén)

Tacé: - ‘(M+ ) Mgsina.x

V= 2Mg sina
=———1X
M+—
2
L4y dao ham 2 v& theo t, ta c6 :
v = 2Mgsine
M+ —
2
hay va= M-gﬂv
, 1
M+ )
. ‘ r
Viy gia tdc cda trong tdm G la :
' _ Mgsina
= ——I—
M+
2

"Véiqua cdudic: I = -?;Mr2



Mgsinoa gsina 5

a = = = —9,8 i
> 775 - sina
M+—M
5
a = 7sina
— V6i qua ciu rong:
1 = 2wy
3
a = —M%ﬁ-o—t = —g-gsino. = 5;9sina
M :
3
b) Véi a = 3,5m/s? = Tsina. .
Suy ra : sinon—3—’5—~-l
v =TT T
Viy: - a=30°

‘l Mot rong roc  dugce coi la mét vanh tron c6 khéi luong
m = 180g. Hai ddu sgi ddy vdt qua rd@nh cia rong roc cé
mang hai khéi A va B ldn lugt c6. khéi lugng la M, = 420g
va M; = 400g. L&y g = 10m /s,

a) Thé cho hé chuyén déng . Dung dinh li dong nang dé tinh
- vén téc cia M;, M, theo doan di chuyén x. Suy ra gia téc a.
b) Tinh suc cang déy & hai bén rong roc. '

Huéng ddn
a) Pong ning lic dducitahé Eq; =0

9
Sau khi M, vaM, di chuyén doan x, cdc khdi nay c6 van téc v,
rong roc ¢6 van téc géc 0. Pong ning cia hé 1a :

-

Eg = ‘;—19’2 + -21--M1v2 + %szz v

Gi G’:X,I=mR2
VO1 R




2
Eg= "E(m +M, + My)

R.
To T
. Co : Aq
ml I
tz | M;
\ 83

. Ap dung dinh 1li dong ning : .
AEy =Ep-E4q =W=W_, -W_

. Py P2
voi ‘W, = Pix=Mgx;
R
"W, = Pox-= Mpgx
P2
‘ 2 |
Suy.ra : (m + M, + Mz)g =(M; — Mp)gx ‘ 1)
Do d6 : v = 1121(1\-1-111\&11\%)1%4)(27 = J0,4x , x tinhram
L&y dao ham theo thoi gian hai vé& ca phuong trinh (1).
Ta ¢6 : | %(m + M; + Mp)2v.y’ = (M; — My)g.v
Suy ra gia téc cia M; va M, 1a :
M, -M 0,02 9
=V = = - 10 = O,Zm/
a M m + M1 + M2 1 S
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b) Xét chuyén dgng ctia khéi M; :

\
\

Mg - C,=Ma
Suy ra siec ééng day :
- Ty = My(g — a) = 0,42(10 - 0,2) = 4,12N
Xét chuyé’n dong cta khéi M :
Ty~ Myg =M;a
Suyra T, = My(g + a) = 0,4(10 + 0,2) = 4,08N

Moét rong roc cé khoi luong u = 50g dugce coi nhu mét dia
ddc déng chét cé bdn kinh R = 10cm. Rong roc cé hai ranh
v6i bdn kinh la R = 10cm va r = S5em. Mét sgi ddy cubn
. trén rdanh ngoai cé6 mang khéi m = 100g, sgi ddy thu hai

cubn trén ranh trong cé6 mang khéi lugng M = 300g. Hai sogi
déy dugc cudn sao cho khi mét khéi di lén thi khéi kia di
xuéng. He duge buong cho chuyén déng . Cho g = 10m /5.

a) Xdc dinh chiéu chuyén déng ciia m va M.

b) Tim hé thuc lién lac gitta x, v, a (doan duong, vén téc, gia
tbc) cia m va cia M. ‘

¢) Tinh gia téc cia m va M

d) Tim cdc vdn téc cia m va M, vdn téc goéc ciia rong roc sau
2s

Huéng dén
a) Mdémen tdc dung béi trong lugng :
- -
P=M g
1a A, = P.or = Mgr = 0,3.10.0,05

0‘{1 = 0,15Nm

. - -
Momen tdc dung bdi p=mg:
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d(z =pR=mgR=0,1100,1= 0,1 N.m

Ta thay Cif, > O&(‘z Vay chleu chuyen

g . dong la chiéu di xuong cia M. Khdi m
di lén.

b) Khi rong roc quay duge mot géc 0 thi m
~ va M lan lugt di duge c4c doan 1a :

Xm = R.0 y XM= r.0

| m .
‘ Suyra Zm_ R
M XM T -
' p = mg . \ )
l Lay dao ham cta x,, va xy theo t, ta cé:
P = Mg vm=RO |, vy =10
Tuong tu : am=RO” |, ay =10

Vay ta c6 : Xm _Vm _2an _R

XM VM ay r
c) Ap dung dinh li ‘déng nang vao chuyén dong cia he
| ‘ AEd=Ed2_.Ed1=W‘7
Trong dé Eq; = 0 (d6ng nang lic ddu, he ddng yén)

-1 1 | .
Ea = -z-mvm2 + ‘Z*MVM2 + EIG 2 .

40 1 2 \4 2
UI:“R,Q’:—m, = m
vaTE gk R MR

’ 1 r? ‘
Suy ré Eg = E[m + MEZ— + %] sz

2. ) —} -
W la tong cdc cong cia P va p

W = Mgxy — mgx,, = g(M.—I% ~ m)Xp

Vay : -(m + MR— vz = g(Mﬁ— m)x,,
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x L4y dao ham hai vé& theo t, ta c6 :
A ) ‘
' (m + M-l% + }25) Vm-Qm = g(Mi% - m)vm‘

Suy ra gia toc cia m 1a :

M% -m
am - P) g
rf
m+M—+_
2
v6i M = 0,3kg ; m = 0,1kg ; p = 0,05kg ; L=2=1
10 2
Ta cé: am = 2,5 m/s?
Suy ra: ay = % ap = 1,25m/s?

d) Van téc ciam va M
 Vm=apt=252 =5m/s
- vy=am.t =1,25.2 = 2,5m/s

Van tdc gbc ctia rong roc :

~3
~1




~ CONLACKEP

A. Li THUYET CAN BAN

Phuong trinh dao déng :

) | a = a.sin(ot +v<p) |

v6i o, = bién do géc (diéu kién : q, bé)
Gia tée géc

a” = —o’a

Mémen tdc dung lén con lic kép

I Cci = —Mgaa I

Tan s§ géc o = , I 1a momen qudn tinh cia con

14c d8i vé6i truc quay

l 1
Chu ki T=2 Mga

Con lac don ddng bd véi con ldc kép (chu ki bing nhau) ¢6 chiéu
dai la:

;oL

Ma

Con ldc thuan nghich

M6t con lic kép dugc goi 1a con ldc thuian nghich néu ¢6 chu
ki nhu nhau khi dao déng quanh hai truc quay khdc nhau
va song song.

Chiéu dai con l4dc don ddng bd v6i con 14c thuin nghich bing
v6i khodng cdch giita hai truc quay cda con lic nay.




B. TOAN

1 a) Dung dinh li déng ndang , tim vdn téc goéc cia con ldc kép
khi géc léch ciia con ldc nay la &
b) Ti céng thuc trén, tim lai cong thuc tinh vdn téc v cia con
ldc don theo géc léch 6 cia soi dGy.

7 Hudéng dén
a) Tai v1 tri ngoai bién G, :
' Eg =0
Khi con ldc & vi tri G, van téc
gécla o’
Dc‘_mg. niang la: Eg = %Ioc’2

Cong W la cong cia trong lugng

khi di chuyén tir G, téi G. \
W = Ph = Mga(cosa — cosa) ' \\\

v6i a = OG . . T~

Ap dung dinh li d9ng néng :

E.-E, =W ‘
Ta c¢6 : %Iou’2 — 0 = Mga(cosa — cosa,)
Vay o = \/ 21\/;ga (cosa ~cosa,)

b) N&u coi con lic trén 1a con ldc don :

a ! (chiéu dai sgi day)
I = MP
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Ngoai ra : o = <

1<

l
.' 3 2Mgl
Vay ta ¢é ». i M2 (cosa = c?sqo)

. Suy ra v’ V= \I2gl(cosa — COS0L,)

2 Mét mdy ddnh nhip gém mét thanh BC kh6i lugng khéng
ddng ké, c6 thé dao déng quanh mét truc thdng géc véi BC
tai mét diém O. Pdt OB = b, OC = c. Tai B va C c6 gdn hai
qud cdu rét nhé, lan lugt cé khéi lugng la M va m

a) Xdc dinh trong tdm cia hé theo b, oM, m -

b) Tinh mémen qudn tinh cia hé déi véi truc quay O

¢) Tinh chu ki cia hé khi dao dong vdi bién do nhéo 6,

d) Tinh vdn téc cia hé khiqua vi tri cdn bdang .

Ap dung béng s6 : M = 180g, m =20g , b = ¢ = 20cm ,
g=10m/s?, 4 = 6°

Hudng dan
a) Trong tdm cGa hé duge xdc dinh bdi
- ¢ong thyc :
’ _G _ M61—3+m60—
N " M+im
Trong d6 OG, OB,OC la cdc khodng
cich daisd. '

- — X
Vi OB va OC ngugc chiéu nén ta cé
oG = -M.b + m.c
. M+m

-
(qui uéc chidu OC la chiéu duong)

Ap dung bingsd: OG = =180.20 + 20.20 _ ;.0
| 180 + 20
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b) Mémen quén tinh : :
1 =Mb? + mc?

Apdung s6: I=0,18(0,2)* + 0,02(0,2)* = 8.10~° kg.m?
. )

¢c) Chuki T=2 mvdia=OG=16cm

81073
T =2n,/]——— =1
& 0210016
d) Theo bai todn trén , ta cé :
o? = ,2(M +Im) af COSO. — COSOL,)

Khi con 14c qua vi tri cadn biing :a =0, cosa = 1

Ngoai ra, o, 1a géc nhé :
2

€0s0, = 1 — %—

2 _ 2M 2o ‘no _ 6
a?= (—'FIIII__)_EQ_(};_ véiog, = 6° = ﬁrad
2
o2 = 9210016 (_n_) _ 0,44

81072 \30 ‘

Suy ra: o = 0,66 rad/s

3 Mot con ldc kép gom mét qud cdu ddc khéi lugng m = 100g,
bdn kinh r = 10cm, gdn v6i mét thanh kim logi rét nhe.
Khodng cdch tix diém treo t6i tdm qud cdu la a = Im. Léy
g = 2(SD)

a) Tinh chu ki con ldc kép nay va chiéu dai con ldc don déng
bé. . , .

b) Néu coi con idc kép nay la con ldé don thi sai s6 vé chu ki la
bao nhiéu ?
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Hudng dan
a) Chu Ki con l4c kép :
. ° I/
T = 21: -
. mga
v6im = Olkg g—n2n1/s a=1m

Truc quay khéng di qua trong tam G nén 4p dung dinh li
Huyghens, ta c6 :

2 5 g
I=I(~,+ma2=gn‘1r,":+ma2

I=( -?;.0,12 +1)0,1 = 0,1004 kgm?

0,1004
0,1.7%1
- Chiéu dai con lic don dong b9 :

g -2\

2 ~ = 2x

g mga
1 01004

S l=—=—-—=1004
uy ra ma 011 .

b) N&u ¢6 con lic kép trén 1a con ldc don, tacé I’ —za=1m

r
Chuki - T=2n\/é =2s

Nghia la chu ki nhé bgt di 0,004s

Vay " T=2n = 2,0048_

B Mot con lde kép la mot vanh tron ban kink R, khoi lugng m,
c6 thé quanh mot truc vudng géc véi mdt phdng cia vanh
tron mét diém A trén vanh. v

a) Tinh chu ki con ldc nay theo R va g va tinh chiéu dai con ldc
don dbng bb.

b) Gdn vao vanh mot qud cdu rdt bé, khéi lugng 2m & diém
B déi tém véi A. : '
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Tinh lai chu ki con ldc kép va chiéu dai.con lde don déng
bé.

¢) —Tinh Rdéchuki T =3s. Chog=» m/s’.
— Tinh dé bién thién cia chu ki khi nkiét do tang lén 10°C.

Cho hé s6 né dai cia vanh la A= 2.107.

Huéng dan

’I
a) ChukiT=2m\/T—— véia=R
mga )

|
I=1g +m::12—mR2+ma2

hay I = 2mR?
va | 21\ /2mR2 2«\/:
Ay R = 2.

Chidu dai con l4c don dong bd :

l - 2R
27 ~- =2 -
g g
Suy ra : l=2R
b) Hé coi nhu gbm mot khéi lugng m
dat & O va mot khdi lugng 2m dit &
B.
Trong tam G duge xdc dinh bdi
— 2m.0OB+m.00 2=

oG = —OB——R
3m

Suy ra: a=AG=R+OG=:—3-R

L ’ r
Chuki T'=2 Smga

véi I = Lagn + Iom = 2mR? + 2m(2R)%; T’ = 10mR?

2R
5. ‘Z"J?-T

Chiéu dai con lic don déng bd van 1a 2R

Vay T =2n
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2R.

) V6iT=38s,tacé: 2 g =3
9 9
Suy ra: R=§f5=§m

Khi nhiét d9 ting lén 10°C :

,2R’ 2R’ .
T =2n = ?:21{\/;;:2‘\,21{’

Chu vi vanh tron: L = 2rR (6 nhiét 46 ban dau)
G nhiet do sau: L' ='27R = L(1 + A.A0)
hay | 27R’ = 27R(1 + 1.A0)

Suy ra ; R =R +2.40)

So sénh'T’=2‘\/‘2R’ v6i T ban ddu = 2\/ R
Ta cé: :11“ ‘\/~ \/1+XA9 ~1+—lA6

‘ ™ T AT 1
h _1- =T _AT_ 1, g
ay T - T 2

- —21-.2.10~5.10 - 10~

Vay chu ki ting thém la:
AT =T.10% = 3.10"s

5 a) Chitng minh rdng mét dia déng chdt, bin kinh R c6 cung
chu ki khi dao dong lan lugt quanh hai truc ndm ngang,
wvubng goc véi mat phdng cia dia, moét truc di qua mét diém

J vanh dia, truc kia di qua mét diém cdch tém dia la 12—3

b) Tinh chiéu dai con ldc don déng bo.
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Huéng dan
a) Xét truc quay A
ChukiT =2 M—ga—
V6i I =Ig+Ma®>  (G=0)
L MR? + MR? a=R)

1o o

MR?

V To9 3MR?
4y E 2.MgR =2

Xét khi dia quay quanh truc’A’ :

]

r_

T = 2 Mga’ véi a
Vi I=Ig+Ma? = %MRz
Suy ra T = 2n
Ta thiy T =T

b) Chiéu dai con ldc don déng bd :

\ﬁ 3R
2n ~—=2n -
Ng 2g
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Vi TONG HOP DAODONG

.. A.Li THUYET CAN BAN
e Tdng hgp hai dao dong ciing phuong, ciing tin $8, ciing bién dd
‘ x; = A sin(ot + @)
- Xg = A sin(ot + ¢g)
Dao dong téng hgp : x = x; + X, c6 dang :

x =2A cos‘(méﬂ sin(mt + 9‘%92)

(cing tdn s6 vdi x; , x2)

COSSEL;_T(E'L l

Bién d¢ a=2A

'~ Bién db tdng hgp cyc dai @ = 2A khi x, va x; dong pha :
Ap = @z — @1 = K21, k = s6 nguyén

- Bién 46 t8ng hgp triét titu A = 0 khi x; va x; d6i pha :
: . Ae=9,-¢;=(2k + I)n

‘e Phuong phép dé thj Fresnel

) X1 = Assin(et + @) ¢

Xz = Agsin(ot + ¢2)

Dao dong téng hgp x = x; + x, ¢6 dang:

x = Qsin(ot + )

_ _ —>
0 ‘ truc géc pha .
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OI bleu d1en dao dong X1

OJ biéu dlen dao dong X2
> -
Véc to tong OK=0I + OJ biéu dién dao dong tdng hop

X = X1 + Xp
2 , . ,
A= A% + A% + 2A,A; cos(os — ¢y);
Aising; + Aosings
tgo = A .
1€0S8Q; + AsCcosQy

B. TOAN
1 Tim dao déng téng hop cia cdc cdp dao dong sau :
a) x; = 4sinl007, xp = 4sin(1007 + ?;
b) x; = sin201t , x5 = \[3 sin(207 + 5
. ) . ' 2
¢) x;=3sinl00x, - x2=-3sin(1004 + 3-)
d) x; = 3 sin100, xo = 4 cos100
Hudng dén

Dao dong tong hgp c6 dang :
= asin(ot + ¢)
- C6 thé xé4c dinh bién do A va_
~ pha ¢ bing cdc cong thic trong
phén li thuyét, hosc truc ti€p
tir gidn dd Fresnel

a)x=1X; + X

= 4 sin100nt + 4 sin(100nt + g) _
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e Nhén xét : OACB la hinh thoi nén a = OC = 2.0H

Suy ra: a =20A cos¢ ma ¢ = %Z‘Z)TB = g—.’

Vﬁy a= 2’.4.008’2? = 4\/5
Dao dong tdng hgp : ..
x = 4\3 sin(100nt + 2

C
b) x = sin20nt +\/3 sin(20xt + ) B g ,
OACB 12 hinh chif nh4t ;
a= sz + —(ﬁz =2 \/-3- a E )
tgo ~AC A3 :
= ToaT 1 ;
Suy ra ¢=60°=§ o N E
; n 1 A
Vay x = 2 sin(20nt + 5) :

¢) x;=3sin100xt

Xg = —3sin(100nt + 23—n)

= 3 sin(100nt - g)

* OACB la hinh thoi .
a= 2.0A.cos-g'= 3;

b=~

<N F]

Vay x = 3\3 sin(100xt - %)

88



d) x; = 3 sin100nt B
 Xg =4 cos 100nt = 4sin(100nt + g)

" Dao dong téng hop :

OABC la hinh chit nhat

a=\/32+.42=5 - ¢

X=X;+Xg= a sm(lOOnt + ¢) E

2
tgp=2C 4 : " >
E¥=0a "3 -0 3
¢=53°=@rad
- 180
. 53n
S : = 5 100nt + —
uy ra X sin(100xnt + 180)
2 Cho = U+ Up + Ug

Véi u; = RI sinax,
us = Lol sin(at + g),

ug = C—I.a)sin(at - é’)

Lép biéu thuc cua dao déng téng hop u.

Huéng dén
Dao dong tdng hgp:
u = RI sinot + Lol sin(et +5) + —Ifsin((nt L)
2 Co 2
c6 dang u = dsin(ot + ¢)
Ta c6 thé vé gidn d6 Fresnel theo hai c4ch sau :
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Lol 4
D E : A
ta f : Ic
' > . _ C
RI A /
Yo | 4 0D = OB + 08 _~% N
cy | 0 RI. A
Ta c6: at= (LmI — E_) + (RI)?
1 2
Suy ra: a= (Lw ——) +R
®
Lm-El—
t = o
g0 R

3 Cho N dao déng cung phuong, cung chu ki :

x; = A sina,
x5 = A sin (at + ¢,
x3=A sin(ak + 2¢)

C xg=Asin(at + 3¢),

- ay=Asinfat + (N - 1)gf
"a) Tim bién dé cia dao dong tong hop
b) Lép phwang trinh dao déng téng hop. Xét truong hop
N=2 N=3
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Huéng dén

— - - P

a) Cdc véc to OA1, AjA,, AyAj, .. bieu dién cdc dao dong x;, x,,
X3, .. Cdc vée to nay c6 chidu dai la bién d6 A cda cdc dao dong
va hai véc to lién ti€p lam véi nhau mot géc 1a ¢ . Ching tao
thanh mot dudng giy khic déu, do d6 ndi tiép trong mot

_)
dudng tron , ¢6 ban kinh R. Véc to tdng OAnbiéu dién cho dao
dong tbng hop X = X; + Xz + .. + XN
Xét tam gidac OHC ,tacé : .

% = Rsinsz2
: A/2
h R= .
. sing/2
Ngoai ra (/)ETN = 2n — No
Suy ra OK=R sin2—“4‘2—159 -R s,in%f2
A sin E(E |
hay OK== 2
sin hid

2
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Vay bién do chia dao dong téng hgp la :

b) Xdc dinh ¢

trong dé

. N
sm_—(p—

a= OAy=20K=A
 sin?
2

¢ = AOC + COR = n;q)+COK

ﬂ:—O/C-A\N _Ne-n=n

2 2. ‘
n—(p+N<p—rt=(N—'1)q>
2 2 2

COK =

\¢=

Vay phuong trinh dao dong téng hop la :

o VGiN=2:
Suy ra
e VGiN=3:

92

sin L‘I_(B
X = A————z—-. sin[o)t+(N—_21£:|
sin - .
sinNJ = sing = 2sin.cos>
2 2 2
x= 2A cosg-sin[wt + S22] .
sin 3_(p
X = A

sin[ot + ¢]
sin —
2



 SUTRUYENSONG

A. Li THUYET CAN BAN

1. VAN TOC TRUYEN SONG

As
V==

At

4ds la quang duong séng truyén di dugc trong thoi gian A
V@i cung mot loai séng, van tdc truyén séng v thay déi theo
méi trudng truyén séng.

11. BUGC SONG (HAY PO DAI SONG)

BuGc séng A 1a quiang dudng ma séng truyén di duge trong mot
chu ki

l:v.T:l :

z

T la chu ki, N la tdn s6 cia séng
l1. BIEU THUC CUA SONG TAI MOT DIEM

—R X ¥

Séng tai nguén O 1a :

U =asin ot = Asin 2nNt
S6ng truyén t6i M cdch O mot doan x 1a :

uy = Asin (2nNt - ZTTrx)

N&u giir t khong ddi (nghia 1a xét mét thei diém nhat dinh)
dudng biéu dién uy theo x cho ta biét dang ciia vat dao dong
(mit nude, soi day,..) vao thei diém dé.

IV. PO LECH PHA

Do léch pha giita hai dlem M,, M2 céch nguén O 14n lugt 1a
xl, XZ ‘
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2n(xg — x;) _ 2nAx
A A

. -Néu A(p k2n (k = s6 nguyén) : dao dong tai M1 va M2 dong
pha. Ta ¢6 Ax = KA.

Ag =

e NéuAp = (2k + 1)m hay Ax = 2k + 1%: dao dong tai My va M, déi

pha

B. TOAN

1 Dédu O ciia mot sgi ddy dao dong theo phuong triﬁh- s
' u(cm) = 4sin201 '

a) Héi tén s6 va chu ki ctia séng truyén trén sgi day Tmh buie
song.

b) Viét phuong trinh dao dong tai moét diém M cdch O la
62,5¢cm.. Cho vdn téc truyén séng lq 2,6m/s

- Huéng dén
a) Tacé: - u = 4 sin20nt (cm) -
suy ra: ® = 20n rad/s ma o = 2rN

nén tin s6 cla séng 1a:

N=2_20m_ . on,
T 2n
: 1 1
Chu ki Te==
AL N 10°
Bu6e séng A=vT= 25%_025m

b) Phuong trinh dao df)n% cha séong tai M :

u = a sin(2nNt — 2_;:_’5)
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M) = 4sin(20nt - 500m)
0.25

Vay - "u =4 sin20nt (cm)

u=4 Sin(ZOTrt -

—~

2 Béu A ciia mot sgi ddy cao su bdt ddu rung vao liic t = 0 véi
phuong trinh:
u(em) = 8 sin 1004t
a) Xdc dinh dang sgi ddy vao lic t = 0,05s

b) Viét phuong trinh dao dong tai diém M cdch A la 21cm. Cho
vdn téc truyén séng trén ddy la 2m/s

Huéng dén

- Phuong trinh dao dong cta séng tai mot di€m trén day la :

u = 3sin(100nt — @) (cm)
2n 2 2

Gi A=vT=v—=2——="m= 4
var V-EEVS T 1007 - 50 em

‘Vay u = 3 sin(100xnt ~ gx) , X tinh ra cm

Vao lict = 0,05 s, tacé :
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u(x) = 3 sin(bn ~ gx) = 3sin7—2tx

Dang cla s¢i day chinh 1a dudng bi€u dién cia u theo x.

x |o 2 & 3 , B % 51
4 2 4 4 2 " 2
lo 3 o0 -3 0 3 o0 .- 0

vao thoi diém t = 0,05s, séng da truyén duqc modt doan la
d=vt=2005=0,1m = 2,51. § cdc di€m xa hon, séng chua
truyén d&én nén sgi day vin nim yén.

b) Phuong trinh dao déng tai di€ém M cdch A la x = 21em )
um(t) = 3sin(_106n - %.21) = 3 sin(100nt — .725)

3 Gy ra tai déu O cia mét soi day dan héi mot dao dong
ngang c6 dang: u(cm) = 4 sin507.
Vén téc truyén song tiy thuje suc cang T cia sgi ddy nhu

T . Ca
sau: v = ; , trong d6 pula khoi lugng méi don vi chiéu

dai cida sgi ddy. Soi ddy cé khéi luong la 10g va'dai 4m.
a) Tim dé dai séng khi sgi ddy c6 sue cang la IN
" b) Xdc dinh dang sgi déy vao lic t = 0,1s
¢) Nhén xét gi vé dao dong tai cdc diém M;, Mg, M; lén luot
cdch O la 80cm, 120cm , 240cm.

Huéng dén
a) Van tdc truyén séng trén day

T .
v =\/% v6i p =2 0—’4% =0,25.1072 kg/m

vGi T = 1N, ta c¢6:
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v = __1_2. 10 oo
025102 05

Suy ra 49 dai séng :
2n

A =vT_v -20—-——08m 80cm

50n
b) Vao lic t = 0,1s, ta c6 -

2
u=A sm(501tt - ;fx)

. X
u=4 sm(n - 40) 4sm5

x|o 2 A B, 5 5
4 2 4 4 2
u|0 4 0 -4 0 4 0

Vao thoi diém  t = 0,1s, séng d4 truyén duge mét doan 1a
d=v.t=200,1=2m =251

¢) Véi cdc diém M;, M, M tac6 : *
l x1=OM1=80cm =;»,

Xy = OM2 = 120cm =:;23‘7\.

x3 = OM; = 240cm = 3

X
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Vay M; va M; cdch O mot doan 1a 2\ nén hai diém nay dao

dong ddng pha véi nhau va déng pha véi O, M, cach O 1a 3%

nén M, dao dong do6i pha véi véi O, My, M3

Cho mot soi déy dai OA = 4m cang ndm ngang. Pdu A
quang qua mdt rong roc va cé treo mét qud cén khoi lugng
m. Gy ra & ddu O mét dao déng la :
u(cm) = 4 sind0n
Vé dang sgi ddy vao thoi diém t = 0,1s trong cdc truong hop
sau :
a) m= 100g ; ' b) m = 150g

Cho Ehéi luong sgi déy OA la 15g va gia toc trong luc la
g=10m/s*

Huéng dan
Ta ¢6 : 0] A

u(x) = 4sin(40nt — 21"5)

v6it = 0,1s ‘ ' )
,u(x) 4 sin(4n — sz) ' C T
= 4sm-2%x- .
, -+ —
trong 46 A = v.T = : P=mg
voi T=28-22 _1
40 20

1]

N
Van t6c truyén séng v \/‘} - (theo bai todn 3)
Véi stic cang day T = P=mg ‘
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va R =‘—‘1‘-£@ﬂ = % = 1%45.10'2kg/m

Vay v=20|2E -
\/1,5 =
mg 1 2
Suy ra: A =v.T = 20 /-.-:J—
uy ra v 1520 3mg

"a) Véi m = 100g = 0,1kg

Ta ¢6: A= "20,1.10 = sz vav=20 ‘/g m/s
3 3 3
. . 3 ‘ : ‘
Suy ra: u(x) = 4sm2n\/;‘ X

Vo thoi diém t = 0,1s, séng da truyén duge mot doan

. 2 2 |
=v.t =20 3.O,l: 3m=2k

— Dang s¢i day
u(cm)
A

+4f---

N S e N . N

b) Véi m = 150g = 0,15kg

Tacé v =20 /T—§=20m/s - A=1m

~ Séng da truyén di dugc mot doan d=vt= 20.0,1 = 2m = 2\
Dang so¢i day giéng nhu cau (a).
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5 Tai hai di€ém A va B trén mdt nuéce , cich nhau 20cm, ngudi
ta gy ra hai dao dong s; va ss. Vén tdc truyén séng trén
mdt nude la 1,2m/s. . ’

~a) Cho s; = sp = 2 sin 20 (cm). Viét cdc phuong trinh dao
. dong tix A va B truyén toi mot diém M cdch A va B lén lugt
la d; = 25¢cm va dy = 30cm Suy ra phuong trinh dao déng
téng hop tai M.
'b) Xdc dinh vi tri cdc diém cuc dai trén mat nude c6 bién dé
dao déng cuc dai va cuc tiéu.

, Huéng dén
Dao dong tai M : M
e Tit A truyén dén 1a : R
: 2nd . . 1' ;
Smi = 2 sin(207tt - _xl) ;
2 dl 'l
Gi A =v.T = v— =1,2—
véi v. 20m
= 0,12m = 12cm

6

d
Suy ra sy = 2 sin (201tt - "—i) i
v6i d; = 25em
| 25n
Sm =2 sm(ZOnt -6 ) 2 sm(zont - g)
~ Tiu B truyén dén : _
) R 2nd
Syz = 2 sin(201rt - —’;—2) =2 sin(?..Ont -£ dz)
Smz = 2si_n(201tt - % 30) = 2 sin(20mt — )

Phuong trinh t8ng hop tai M 1a :
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SM = Sm1 + Sm2 = 2sin(20nt - ‘g) + 2 sin(20nt — x)

Ap dung cong thde:

sina + sinf = 2 coﬂs—gﬁsin&g—E

‘. _ 51 . In
Ta cé6 : Sm = 4cos-1§s1n(20nt 12) (em)
b) Xét mot di€ém N trén mit nudc, cdch A va B ldn lugt 1a x, va

p.ONM

Céc dao dong tai N, tir A va B truyén dén la :

SN = 2 sin(20nt - Egl) ;

SNz = 2 sin(20nt - %&)

Dao dong tong hop :

SN = SN1 + SN2
. T
=4 cos l—n2(x2 - Xy) sm[20nt - E (x; + x2)]

Bién d¢ cda dao dong téng hop la :

L
d =4 cos 1_2'(x2 - xl)

tri s6 cla @ tuy thugc x, va x,, nghia la thy thudc vi tri N trén
mait nudc.

®a cx_xc dai dng vdi cosl—nz(xz -x) =11

hay i—n2(X2 - x1) =kn k =s8 nguyén

‘Suy ra: Xz — X; = 12k (hing sd)

Quy tich cdc diém nay la cdc nhdnh hyperbol cé tidu la A
va B.
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e A cuc tiu (triét tiéu) dng vé6i -

cos—ln—z(xz -x1)=0

hay I%sz - %) =2k + 1)%

Xz — X1 = 6(2k + 1) (hdng s0)
Quy tich cdc diém nay ciing la
-cdc nhdnh hyperbol c6 cdc tiéu
diém 12 A va B. Cédc nhdnh
hyperbol nay xen-giifa cic nhanh

hyperbol ing véi A cuc dai
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~ SONGDUNG

A. Li THUYET CAN BAN

Séng dimg do su téng hgp cla séng tdi v6i séng phan xa.

I. TRUONG HOP VAT PHAN XA CO DINH
' song t6i
el .

M_d | 1(c6 dinh)

—
séng
phén xa » .

Séng tgitai l: up = A sinot
Séng phdn xa tail: up = —A sinot

Séng téi va séng phdn xa tai M :
2nd
ume = A sin(cot + 7 )

' 2nd
upmp = -A Sil’l(&)t — -;:_)

Bi€u thic clia séng dirng :

u = Upm + Ump

u=2A sinz)id cosot

. 2nd
sin—; -

Bién 45 : a=2A

e Bung séng, ¢c6 A cuc dai,cdchI1a:d=(2k + 1%

e Nit séng,c6 d =0, cachIla: d= kzzi v6i k = s6 nguyén
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 MgB2 By

s,

. —
| : M2
 Didu kién : chidu dai s¢i day phai théa

hé thde :
A
=k 2
. _2
k = s6 nguyén. Hay A = *
Hay t4n s6 théa : N = k2il

n. Tkudfslc HQP VAT PHAN XA TY DO
o S6ng téi va séng phin xatail:
_ ug = A sinot ; up = A sinet M
e Séng téi va séng phdn xa tai M :
. & 2nd d
Ume = Asm(mt + T)

. 2nd) —
ump = A sin| 0t — 5 I (tu do)

~ Biéu thuc clia sé6ng ding :

x =2A cos&;isinmt

2_@[
cos Y

Bién 4§ a=2A
o Bungséngcachlla: d= k%

e Nutséngcachlla: d=(2k+ 1)%

A
DPiéu kién : l=@k+1)7
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'B. TOAN

1 svi day 0B = 20em, ddu B ¢ dinh. Gy ra tai O mitdao
dong c6 tén sé 20Hz, bién dé Iecm. Cho vdn téc truyén séng
trén déy la 40cm/s.

a) Tim s6 bung, s6 nut cia séng ding.

b) Chon dao dong téi & B la gbc pha. Viét phuong trinh séng
téi va séng phdn xq tai M cdch B la 6,5cm. Suy ra phuong
trinh séng ding. '

¢) Xdc dinh cdc diém cé bién dé triét tiéu.

Huéng dén
a) D& c¢6 séng dimg , chidu dai sgi day I = OB phai thda diéu kién:
l= k—

trong d6 k chinh 12 s6 mui, dong thoi 1a s6 bung séng (trong
trudng hgp vat cdn phdn xa c¢6 dinh) -

Vay s6 bung dao dong 1a :

-t
A2
e 2
vG6i A=vT = v 4% 2cm ‘
l{ =20cm .
Suy ra k = 20. S6 nit dao dong la:
k+1=21

b) Séng téi tai B :
up; = A sin2nNt = sin40nt  (cm)
. S6ng phén xa tai B : ' '

ugp = —Asin2n7Nt = —sind0nt (cm)
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Suy ra séng téi tai M :

. 13n
sin| 40nt + —2“

. "~ 2nd
um: = sin| 40nt + B

. T
sm(401tt + E) (cm)
Séng phan xa tai M :

. - 2nd . o
ump = =sin| 40nt — )= —sin(40nt — 5)
Phgdng trinh séng dimg :
' u= um +ump =2 sing.(:os401tt

Vay » u = 2.cos40nt (cm)

¢) Céc nut séng cé bién dé dao dong tridt tidu, cdch B la :

d= k%: 0, % A, 3%, %N, ..

d=0, 1lcm, ‘2cm, 3cm, 4cm

2

Soi ddy OB véi ddu B tu do. Gay ra tai O mot dao dong
Jnigang c6 tén s6 100Hz. Vén toc truyén séng la v = 4m/s.

a) Cho chiéu dai sgi day la | = 21cm va 80cm thi c6 séng ditng
xdy ra khéng ? Tai sao ?

b) Néu c6 séng dung, hdy tinh sé6 bung va sé nut .

¢) Vil =2Icm, mubdn c6 8 bung séng thi tén s6 dao dong phaz la
bao nhiéu ?

Huéng dan

a) Diéu kién c6 séng dirng:

A
1 =2k
! = +1)Z
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\
\‘.

v 4
Ta cé: . =Vl =—= =4
acod A=V N -1—66111 cm
Suy ra: [=2k+1(cm)

Ta thay [ = 21 cm théa diéu kién trén véi k = 10. Do dé, cé

séng dung .
[ = 80cm khong théa diéu kién trén: khong c6 séng
dung. ,

b) Trong cong thic I = (2k + 1)% = k% + %, 'k chinh 12 sd mui

c)

nguyén trén sgi day. Vay k + 1 chinh la s bung séng, déng
thoi 12 s8 nat séng. ‘
V6il = 21cm, ta di ¢6 k = 10. Viy séng diung trén diy OB c6
11 bung va 11 nit.

Tacé [ =(2k + 1}fiv6il=21cm,mé x:%,suyra:
[ =(2k + 1)~
2k + )ZI\?
Séng ding ¢6 8 bung, suy ra: k=7
Té4n s6 cta séng la: N =(2k + l)fl
N = 15ﬂ =T71,4Hz
421

3

a) Tim vdn téc truyén séng va vén téc dao déng cuc dai ¢ mot

b) Tinh bién do dao dong tai mot diem M cdach O la 60em

Soi ddy OB = 120cm, déu B cé dinh , ddu O néi véi mot
bdn rung co tdn s6 50Hz, Ta thdy song ding trén déy cé 4
mui va bién dé dao déng & bung la 1cm. '

bung.
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Huéng dan

a) Ta c6 : l=OB=120cm=k§_vci k = 4
Suy ra: A= % =-2%20=60cn1
Van tdc truyén séng:
A
= = =-AN
V=1 ,

v = 60.50 = 3000cm/s 7
Bién d¢ dao dong tai bungla A = lem. -
Suy ra vén téc dao déng cuc dai & mot bung 1a :
Vimax = 4.0 = A.27N = 1.2n.50 = 314cm/s
b) Bién d¢ dao dong tai M :

. 2nd
dym = 2A|sin S
v6i : -d=BM =0B - OM = 120 - 60 = 60cm
Suy ra: au = 2A sin-z%g—o = 0. Vay M la nit séng.

e Luuy: C6 thé nhdn xét : d = 60cm = A Vay & M la mét nut, suy
. ra aM=0

A B

[ Soi ddy AB = Im, khéi
lugng - la 2g, c6 treo
moét vit khoi luong M
nhu, hinh vé. Ldy
g = 10m/s’. Pdu A néi M
v6i mét ngudbn dao
dong diéu hoa cé tédn
s6 10Hz. Séng ding
trén AB c6 k mui. .
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\\

A

\ @) Tim he thic giza k va M.
) Tinh M dé ddy rung thanh 3 miii.

Vén téc truyén soéng trén ddy tinh theo céng thuc v =

'C = suc cdng dby, u = khéi luong méi don vi chiéu dai cla

sgi day.
Hudng déan
a) Ta c6: l=AB =K véid == l\/§
' B N NVH
Ta c6: 'C:P:Mg;p:-r—ln—' ’
Lk Mg
S : l=—
uy ra 2N m
. M 2
hay \ﬁrl(_ 28 ,.l=£_2_1\£gr
4N*m
véi {=1m, N = 10Hz, g~lOSI m = 2g 2.10° kg
Suy ra hé thic k*M = 0,08
A B
YT
L X1
M
a P:Mgv

b) Trudng hgp s¢i day rung thanh 3 mii : k = 3
0,08 0,08 ke = 80
2 g g8

M =~9g

Ta c6: M=
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5 Cho sgi déy AB c6 treo vdt khoi lugng M = 200g dugc bo tri |

nhu hinh vé. Cho g= 10m/s’. v
A . B

/N

C

. M

Con chay C c6 thé di chuyén trén mgt ngang dé lam thay
ddi chiéu dai AB cia sgi day. M6i 10cm cia sgi déy c6
khéi luong la 2g. Cho déu A dao déng diéu hoa.

a) Tim tdn sé rung dé séng ding trén AB c6 mot mui vdi
chiéu dai la 2m. N ’

b) Véi chiéu dai AB va tdn s6 nhu cdu (a), muén ddy AB rung
thanh 2 mui, 3 miui thi M phdi la bao nhiéu ?

¢) Git M va tén sé nhu cdu (a). Tim chiéu dai AB d€ sgi déy
rung thanh 2 mui, 3 mii.

Huéng dan
A __B

/\x

cl

- <
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- a) Ta cé:

Suy ra:

Mét khédc A = %7, suy ra tdn s§ N =

véi

b) Tacé :

hay:

Suy ra:

véik=2:

k=3:

I=AB=2m = % (chidu dai mot mui).

A=4m

E

v_
AT
21073 .
=210%k
o1 g/m
T= P=Mg=0,2.10 =2N
1 2 10
N = 4\ /2.10_2 == 2,5Hz
R L\/i
2 2N 2N VH
l= L Mg
“oNV u
M = 4AN*u1?
kzg
: 2 -2 92
M - 4.(2,5‘) 21027 _ 0,05 kg
410 -
1.
M =—k
458

¢) Tacé: M =0,2kg, N =25Hz

viik=2:
k=3:

AB=k§ véi A = 4m

AB =2k (m)
AB =4m
AB = 6m .
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10 DETOANTONGHOP

1 Vét A (m = 100g) & trén mdt ngang ma sdt khéng ddng ké,
dugc budc vao hai 16 xo R;, Ry nhu hinh vé. Khi chua co
dén, chiéu dai cdc 1o xo ldn lugt la 1; = 26cm, I, = 30cm. D6
ciung (hay hé s6 dan héi) cia cdc 1o xo la k; = 15N/m,
kz = 25N/m

. R1 A

R2

Tim dé co hay dan cia cdc 1o xo khi A & vi tri cdn bdng.

2. Kéo A khéi vi tri cn bdng mot doan nhé la a = 2em réi
bubng cho dao dong. Héi tinh chdt dao déng .

e Tinh chu ki.

e Khi qua vi tri ¢én bing , A dung phdi vit B dang dung
yén, c6 khoi lugng m’ = 50g. Sau khi dung, hai vdt dinh vao
nhau va tiép tuc dao dong. Tinh bién dé va ndng lugng dao
déng (co ndng toan phdn)

b

Gidi

1) Trong lugng P cia A ludn Iudn bi cdn béng véi phdn luc R
*  cGa mit ngang :
- -
P + R=0
Vat A ding yén & vi tri cAn bing trén mat ngang khi céc sic
cing cta hai 10 xo can bing véi nhau :
e T -

G +G =0
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Suy ra 10 xo R; bi ddn , R; bi nén .

— ‘_R’ '
Rl g [A_
G
>
R2
vE
Goi I 12 chiéu dai chung cia hai 16 xo khi A & vi tri can bing
Ta cé : 7.71 = '272 hay klAll = k2Al2 (1)
hay: k(@ -1)=kola- 1)
Suy ra: l = L‘le_‘“_kxh
kl + ko
= &9;3{6139& = 0,285 m = 28,5cm

Viy 10 xo R, bi din ra la:
Al; =285 -26=2,5cm
R, bi nén vao 16 xo 1a:" '

Al; =30 -28,5=1,5cm

2) Xét khi A céch vi tri.can bing O mét doan x.

O vi tri nay, 10 xo R; bi dan thém l1a x, 1o xo R; bi nén bét di 1a
X. ,

Do dan va nén cda cdc 10 xo bay gid la:

X
e
0O A
>
vi tri (+)
can bing

Al1’=Al1+X, Alz’:Alz—X
Céc sudc cang 10 xo bay giv 1a :
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Th =k (Al + %), Tp=ky(Ah-X)
hgp lue tdc dung vao Ala:
F =T% - T = keAls — kyAlL ~ (ky + ko)X
Theo (1), ta ¢6 koAl — kjAl; =0 -
Vay: . F = —(k;, + ko)x = —kx : lqc phuc hdi
VGl k = k; +ky = 40N/m.
Suy ra chuyén dong ciia A 1a dao dong diéu hoa
Chu ki dao dong:

T = 2n\/§ = 2n"941 =
k 40

Van tdc cta a khi qua vi tri cAn bing :

) 2n
Va = 4o = a T 2n/10 = 40cm/s = 0,4m/s
Xét hé vat (A, B). Dong lugng cia hé thic trude khi dung la
- - '
mvy + 04

o .
Pong lugng sau khi dung 1a (m + m’) v trong d6 v la vén téc
cia hé ngay sau khi dung.

Ap dung nguyén } bdo toan dong IUO‘ng, ta co :

- -
mv, _(m+m)v hay mva = (m + m)v
Suy ra: v—--—m—vA-mOZLO— 08Om/s_2667cm/s
m + m’ 150

v ciing chinh 13 véan t6c dao dong cGa hé (A + B) c6 khdi lugng
m + m’ khi qua vi tri cAn bing

Goi @’ 1a 1a bién do dao dong mdi ta 6 :

i o= |—E |2 1633 radss

2
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26,67
: a = = ——— = 1,63
Suy ra 16.33 cm

y
®’ \
Nang lugng dao dong (co nang toan phan) 1a :
i 2
E = im+m). a%e?=1015 (&8-)
2 2 3

= 0,53.1072J

Hé hai 1o xo c6 chiéu dai khi khéong co dan la l; = 20cm,
ly = 24cm, do6 cung la ky = 16N /m va ks = 25N/ m. Mot vit
M 6 trén mdt ngang, noi v6i hai lo xo nhu hinh vé. Bé
qua luc ma sdt.

M

A B

Cho AB = 50cm, kich thudc cia M dugc coi la khéng ddng
k€, khoi lugng la 400g

1. Xdc dinh vi tri cdn bdng cia M

2. Kéo M khéi vi tri cdn bdng la 4cm vé phia B réi buéng ra.
Chung minh M dao déng diéu hoa. Tinh chu ki va co ndng
toan phén cia dao déng.

3. Lép phuong trinh dao dong. Chon gée thoi gian la lic

bubng vat. Chiéu duong la chiéu AB.

Gidi
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1) V4t M & vi tri c4n bing khi :
: > 5 -
G+G =0
— -
G va G la cdc sdc cing cda hai 16 xo0. Hay T, = C,
k;Aly = koAl; hay ky(y - 1)) = ko2 — 1)
Iy, U5 12 chiéu dai cdc 10 xo khi M cén bing .
Viy ta.c6 : 15(’; - 0,2) = 25(P; — 0,24)
Mait khéc : 'y +13=AB =50cm = 0,5m
Tiu (1) suy ra: ~150'; + 250, =3
T (2).15 va (3) , ta c6 :
400, =105

Suy ra: U2 =0,2625 m = 26,25 cm
'y = 23,75em
Vay vi tri can bing cia M c4dch A 1a 23,75 cm.
2) Xét vi tri cia M cdch vi tri can bing O 1a x.
Sitc cang cia hai B xo bay giv la :
Ty = k(A + %), Tg = ko(Alg ~ %)
Hop luc tdc dung vao M 1a :

X

_
(0] M
>
vi tfi (+)
can bing

F=T5%-T) = koAl — kjAl; — (kg + ky)x
Theo cau (1), ta 44 cé:

koAl — kjAl; = 0
Suy ra: F = —(k; + ko)x = ~kx
véGi k = k; + ko = 40N/m
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_)
F 1a luc phuc héi nén M c6 dao dong diéu hda
M
Chu ki: T=zr\/; =2n‘/3—’:)1=g-s
Co ning toan phén :
E = lMa Zp?
2

v6i a = 4cm = 0,04m, o = %,’—‘ = 10rad/s

E-= %.0,4,(0,04)2.102 = 32.10°%

3) Phuong trinh dao déng :
) X = a sin(ot + @)

Vao lict = 0: x,= +4cm = A sing

Suy ra sm(pzi"--é—l
. a 4
Vay: ==z
Ay (0 2
T
Ta cé: X = 4 sin(lOt + 5) cm

Cho mgt he gom vdt A (m; = 1kg) ndi vdi vit B (my = 4,1kg)

bdng mot 1o xo . H¢ duge dat thdng ding trén mot mat
phdng (P). V4t B 6 trén mat (P). Cho A dao déng diéu hoa
theo phuong thdng ditng véi bién dé a = 1,6cm va tén sé

gbc 25 rad/s. L6y g = 10m /s°.

1. Tinh d¢ nén cia lo xo khi A 6 vi tri can bing .

2. Tim suc ép cuc dai va cuc tiéu cia he léen mat (P) khi A dao

dong.
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3. Luc ban ddu phéi dn A xudng khéi vi tri cGn bang mot doan
it nhét la bao nhiéu dé khi A bdt lén, B cé thé bi kéo lén
khéi mdt (P).

Gidi
1) Tan s6 géc cha dao dong :
k

my

o=

Suy ra hé s6 dan h01 cta 1o xo :
k = myo® = 1.25% = 625N/m
_)
vét A can bing do trong lugng P truc ddi véi sic cang ‘G cha 1d
X0.
T, =P hay kAl, = mg

Suy ra d0 nén cia 1o xo:

Al, = T8 - w: 0,016m = 1,6cm
k - 625

—
4G

A

B

@)

2) Khi vat A dao dong , 16 X0 ¢6 sdc cang la T. Vat B chiu tdc
dung cta hai lyc huéng xudng la : -

¢ Trong lugng: P = myg .

e Sttccing loxo: T = kal
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Vay sic ép tdc dung xudng mat P ¢6 tri s6 la :

F. = mog + kAl

- F, cuc dai khi A & vi tri thdp nh4t, khi d6 sde cang T = kAl cuc

dai, dng véi Al = Al, + @

T =k(Al, + Q) )

= 625(0,016 + 0,016) = 20N

Vay Fe(cuc dai) = 4,1.10 + 20 = 61N
F. cuc tiéu khi A & vi tri cao nhat. Khi d6 A & phia trén vi tri

can bing mot doan 1a @ = 1,6ecm = Al,. VAy & vi tri nay cda A,
14 x, khong co dén : '

Al=A,-a=0
Suy ra sidc ciang 10 x0T =0
Vay F.(cuc tidu) = myg = 41N

3) Xét bién 49 dao dong cia A kha 16n .

’ Khi A 1én tdi vi tri nao ddy thi 10 xo bi dan, sic cing _Z} tdc
dung vao B sé huéng lén . Tri s8 cia % (huéng 1én) 16n nhat
khi A & vi tri cao nhat.

Muén B roi khéi mit (P), ta phai ¢6 didu kién :
T > myg hay kAl > myg
Suy ra d¢ dan tuong iing cta 10 xo : |

AL > D2g _ 4110
' k = 625

= 0,0656 m = 6,56 cm
Vay dé B c6 thé bi kéo 1én khéi (P) khi A dao dong, lic ban
dau cdn 4n xuéng mdt doan :

N
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A
a|

Y (vitri cdn
4 DbingctaA)

a

v

B /

a> 1,60 + 6,56 = 8,16cm
VAay t8i thiéu phidi c6 : a = 8,16cm

l' Hai 1o x0 : Ry (k; = 20N/m) , Ra(ke = 8ON/m) c6 dé dai ban
ddu bdng nhau , duoc treo vao hai diém O, O, cdch nhau
20cm & trén cing mdt mat ngang. Mot thanh AB rdt nhe,
'dai 20cm duge treo vao hai ddu con lai cia hai 1o xo tgi A
va B. Mot vt M = 400g duge treo vao diém C cia thanh
AB. Chog= 10m/s?.

1. Xdc dinh vi tri cia C dé AB ném ngang

2. Tinh d6 ddn va suc cdng cia cdc Lo xo khi AB va M & vi tri
cdn bdng . _

3. Kéo M xuéng khéi vi tri cdn bdng mot dogn nhé réi budng
cho dao dong. Chung minh M dao dong diéu hoa. Tinh
chu ki.

Gidi _
1) D€ thanh AB nim ngang, hgp Iuc cia cdc sdc cing 10 xo.

- -
G va G phai c6 diém dat & C.
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Ta cb : \-:_—_.—=—

Hai 10 %o ¢6 d6 ddn bing nhau la Al
Ta Cé . ((/01 = klAl y ‘ij = szl
01 o)

C
A | B
M
_’
l P=Mg
CA kAl k30 3
S =='-_z—=——'g=—-—=—4—
wra CB kil k20 2
Hay CA= —3-@
‘ 2
3
Suy ra CA= ECB
Mat khéc "CA + CB=AB = 20cm
Suy ra gCB‘ +CB = gCB = 20cm
Vay CB " =8cm
2) Ta ¢6: Ti+Te=P=Mg
hay (k; + ko)Al = Mg

Po6 dan cha cée 1o xo:

)
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Al = Mg _ 0,4.10 = 0,08m = 8cm
. k, +ky 50 .
Suy ra : T, = kAL = 20.0,08 = 1,6N
' T, = koAl = 30.0,08 = 24 N
3) Xét khi M c6 do dvi 1a x. Db dan cia céc 1o xo bay gid 1a :
APy = Aly+x 5 Aly =Alp+x
Hop lyc tac dung vao-hé : '
F=P-T%-T
F = Mg = koAl + X) — ky(Al; + %)
F = Mg - koAl - kyAly = (ky + ko)x
Theo (1), ta suy ra :
= —(k; + ko)x= —kx
véi k= k; + ky = 50N/m

N ,
Vay F la luc phuc héi, suy ra M dao dong diéu hoa

 Chu ki: T= 27:\/—_2,’04 — 0565 g

/// /////////9
'_!I
e
AR -
1 C ; |
A | B
M
_’
¢ (+) P
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=
- I
m[] ®D .

h2
| (h2)
Mot vanh tron c6 khéi lugng M = 7kg duoc coi nhu phén
phéi déu mét vong tron bdn kinh 25cm. Truc quay la mét
hinh tru duong kinh d = 25mm, nam ngang, quay khéng ma
sdt. Mot sgi ddy nhe cuén trén hinh tru, ddu kia mang khoi
- m = 28kg. kh6i m dugc thd ra khéng vén téc ddu. Bé qua
khéi lugng cia truc quay. -

. Tinh gia téc cia m va vdn téc géc cia vanh tron sau khi m
roi dugc 10s. Cho g = 9,81m /s>

Béy gio vanh duge treo bdng hai soi ddy cudn trén truc.
‘Tinh vén téc géc va dong ndng quay c¢da vanh khi roi duoc
*5m '

— Tinh vdn téc cia mét diém trén vanh khi do.

Gidi

1) Pong nang ldc ddu cia hé: E4 =0

Sau khi m roi duge mét doan x thi van téc 1a v, rong roc ¢6
van téc géc 1a 0.

Pjng ning cia hé 1a :

Eg = Lo+ o2
2 2
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Ap dung dinh 1i dong ning :
1 2 1 )2
-=m =10 -0=W =
Sl + 2 mgx

Thay Qf'= ¥ , ta cé:‘
r .

1( 1

9 m + r2 = mgx -

Lay dao ham hai v& theo-thdi gian :
1 ( L)z ' e
g\ + 72 )2vV = mgx’

( I
hay m + 3 jva = mgy

.

Suy ra gia tc cia m:

a= —2€_ y6il=MR?
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28.10

a= ——— =0,099m/s
28 + 7( 25 )
1,25
Gia tOc géc cia rong roc :
- . —9% = 7,92rad/s*
r 12510

Van t6c géc cia rong roc sau 10s :
0 =0t =17,92.10 = 79,2rad/s
2) Pong ning lic dau: Bgy =0

Sau khi r¢i dugc doan h = 5m, vanh c6 van tdc géc €, trong
tdm cGa vanh cé van tdc la v. :

Pong nang la:

Eg = %I(")’2 + %mvz trong d6 v = r.¢

Pinh 1li dong pang:
Eg -Eq=W

- .
W 1a cong clia trong lugng M g cia vanh khi roi doan h.

o 7

e

2r
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Ta c6 : Lio2 4 %Mr"e’2 = Mgh vé6i I = MR?

2
hay %M(Rz +90? = Mgh
2gh 2105 "
o = - = 39 9drad/
\/ RZ + 12 \/ 0,0627 rads

Bdng ning quay ctia vanh :
Eeq = %19’2 v6i 1= MR? = 7.0.25 = 0,4375 kg.m®
Eqq = 349J

Vén tdc cia mot di€ém trén mép vanh:
v = RO = 25.39,94 = 999cm/s

6 Védt m = 200g dugc budc vao mot diém cé dinh O bing mot

16 x0 ¢6 he s6 dan hdi k = 40N/m. He & trén mét mat

nghiéng 30° v6i mdt ngang. Bé qua sy ma sdt.

Léy g = 10m/s*

Tim d¢ dan cda 1o xo khi m dung yén. ‘

2. Kéo m xudng khéi vi tri tréen mét doan 4dcm theo phuong cia 1o
xo réi budng ra.

M~

a) Ldp biéu thic cia hop luc tdc dung vao m.
b) Viét phuong trinh dao dong cua m.
¢) Tinh co nang toan phdn cia m khi dao déng.
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Gidi
- 4 .
1) Trong lugng P dugce tdch 1am hai thanh phén ’
P2 L mit nghiéng, can bing véi phan lue R cia mit nghiéng.

P1 // mat nghiéng.

- -
Vit m ddng yén khi P; dugc can bing béi sic cing T cia 1o

XO0.

T = kAl = P, = Psina = mgsina 0]

Suy ra d6 dan cda 1o xo :

mgsina _ 0,210.sin 30° m

Ml=——= 40

= -lm - 2,5cm
40

2) a) Xét kh1 m cdch vi tri cin bang O la X.
Sic cing 10 xo bay gw la:
T = k(Al + x)
Hop lue téc dung vao m la
F =P,-T

127




R ¢ S
F = mgsina — k(Al + x) = mgsina — kAl — kx
Theo (1), ta ¢6 : .

mgsma kAl=0
Vay: ) = —kx = —40x (F tinh ra Newton, x tinh ra mét)
b) Vit m dao dong diéu hoa.
Phuong tnnh dao dong :

x = a sin(ot + (p)

vé‘iA=4cm;m=J:= io—'=10w/_2—rad/s
m Y02

Né&u chon goc thoi gian 1a ldec m di qua vi tri cAn bing theo .
chiéu (+) thi ¢ =0

Vay: ; X =4 sinl\/2t (cm) .
¢) Co nang toan phén cia m :
17 1.4, 40
E = =mA%e? = =0,2.(0,04)%. —
. p=gmAen=02000%55

E = 0,032

7 Mot thanh OA = 40cm rdt nhe, c6 thé quay xung quanh O,
ddu A jpang mét qud cdu cé khéi luong m = 100g. Thanh
OA dugc gi ndm ngang béi mét 1o xo gdn vao dtém B trén
thanh véi OB = 10cm. Pdu trén cia lo xo gdn vao mét diém
M c¢é6 dinh. Lo xo ¢6 d¢ cung k = 8ON/m. Léy g = 10m/s

‘1. Tim d6 dan cia 1o xo khi thanh OA ndm ngang
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2. K‘éo‘ m khéi vi tri c4n bdng mét doagn nhé (coi nhu thdng)
réi buéng ra. Chitng minh m dao déng diéu hoa. Tinh tdn

s6 dao déng.

3. Tinh luc kéo cuc dai va cue tidu tic dung vao diém M. Cho

bién do dao déng cia qud cdu la 4mm.,

Gidi

—

1) Thanh can bdng nim ngang khi moémen cda sdc cing G cla

« 10 x0 d6i vdi truc quay O can bing véi momen cida trong lu-.\g

—)
P /truc quay O.
M

G

A
B R
P = mg

" T,.0B = P.OA hay kALOB = mg.OA
Suy ra 49 dan cta 1o xo : ;
o - mEOA 011040 _ 4

— = —m = 5cm”

kOB 80 10 80

2) Xét khi m c¢6 49 doila x.
Khi d6 B ¢6 4 doi la :

1

40

=)

(=
W |

y =X =
Sie cang 10 xo0 :
©=MM+ﬁ=MN+§

Mbmen téng hgp tdc dung vao hé:
M =mg.OA-T.0B

1)
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11

mg.OA — k(Al + j:-)OB

mg.OA — kAIOB = k(?TBx

M

Trong dé6: mgOA — k. ALLOB =0 (theo cau 1)

Vay CM = —%.OB.X

> . ‘ _
Goi F la luc tdc dung tuong duong, dit & A.

(278 —
Ta cé : F=z=r-r= kOB -—l-(x

OA = "10A* = 16° = kX

~  Day 1a lye phuc hoi véi kK’ = 1—12 Viy qui ciu m dao dong didu

hoa.
1 1., ¥
T 6 dao d N====A /=
an sd dao dong T 2. n
k 80
‘ K = — & =— = 5N/
vdi 6" 16 5N/m
-
1[5
N=—[|—=1,1
Suy ra 2n\ o1 3Hz

3. Bién d9 dao dong ctia qui cdu la 4 = 4mm
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- Suy ra bién d6 dao dong cta diém B :

a’ = a%%: 1mm

Luc tac dung vao M chinh la sdc cang cha 10 xo.
Stic cing 10 xo 16n nhat khi B ¢ vi tri thap nhat, ing v6i do |
dinloxola: Al + @

‘ Tege aai = k(AL + @°) = 80.0,051 = 4,08N
Luc cang nhd nhét khi B 6 vi tri cao nhat, ing v6i do din 1o
xola:Al - &

Teyetiéa = k(AL — &) = 80.0,049 = 3,92N

8 Lo x0 c6 he s6 dan héi k = 40N/m, thdng ding, ddu dubi
gdn vao moét diém cé dinh trén mot mdt ndm ngang. Mot
vat A (m = 50g) roi tw dp cao h = 10cm xudng dia.

1. Bé qua khéi luong dia. Khi roi téi dia, vat khéng bi ndy,
sau dé, cung vdi dia dao dong diéu hoa theo phuong thdng
dung . Tim bién d¢ dao dong, ndng lugng dao dong va suc
cdng cuc dai cia 1o xo

2. Lam lai cdu (1) néu cho dia cdn khéi lugng m’ = 50g. Léy
g =10S8I

Gigi
1) Vi tri (1) 1a vi tri ban d4u cta dia.
Vi tri (O) 1a vi tri ciAn bing cda dao dong
Vi tri (2) 1a vi tri thap nhit. '
Khi roi t6i dia, vat A ¢6 van tée: v =2gh

va djng nang :

Eq = jmv* = mgh
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Thé nang dan héi E,, trong dao dong khi hé & vi tri (1) : -

Ey = %kw)?

Mait khdc, tai vi tri cah bing, sic cing 10 xo kAl can bing véi
trong lugng mg cda A

v kAl = mg
suy ra : z_),l:gkg

Suy ra co ning toan phan :

2
E=Ed1+Eu=mgh+%§

R 2
trong dé: Ey =2
rong 0 =T

Tai vi tri thdp nhdt: - déng ning Eg =0

~ thé& nang Ey = %k a?

. 2
Suy ra: E;%k a2=mgh+£25

Véay bién db dao dong la :
‘a. [2meh w's’ mg [7RK
k K? k. mg
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v6im = 0,05 kg, g = 10m/s®, h = 0,1lm, k = 40N/m

Ta c6 : a =0,0515m = 5,15cm
Nang lugng dao dong :
E=lkaz- 5.40.0,05152 = 0,053J

2
Stic céing 10 xo cuc dai khi hé & vi tri thap nhat
T = k(Al + )

v6i al =8 00510 4 6105m
k 40
Teq = 40.0,064 = 2,56 N
2) Goi v’ 1a van tdc cda hé (A + dia) sau khi dung
Su bdo toan dong lugng :

myv = (m + m’)v’
suy ra V=V

Taivi tri(1):
‘ ,
é(m sm)vie —8 2

o DPéng ning Eg 2(m + m’)

it

2

= = -gh  (vi v? = 2gh)
m+ 1m
- 1 1, m’g> m®
° The néng Eu = ‘ék(Al)z = é'k_kzg— = —21-53

(uu ¥ : Al ven la —‘915‘;
Co ning toan phan cia dao déng :

2 2
m m‘g
E = h +
. m+m’g’r 2k

Tai vi tai(2) : E =0+3%a’ , a’ labien do dao dong .
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) 2 2 2
Ka’Z_ m mg

Suy ra 9 = m’gh + ok
a,=J 2m? :g_h+m2g2 _mg ' 2hk
m+m k k2 k (m+m')g
a’ =0,0375 m = 3,75 cm ’
Cd ning : E = %k a’= -21—.40.0,03752 = 0,028J |

Sitc cing cuc dai cta 10 xo :

Tea = k(AL + Q%)
Trong d6 Al 1a d6 nén cha 1o xo, & vi tri cAn bing , dudi tdc
dung cda trong lugng (m + m’)g '

Ta c6 : kA’ = (m+m)g
Al = (m + m’)g _ 0,110 _ im : 2.5¢m
k 40 40
Vay: Ta = 4000,025 + 0,0375) = 2,5N

9 Mot khoi tru ddéc khéi lugng M = 20kg, c6 bdn kinh
r = 10cm, c6 th€ quay quanh mét truc ndam ngang. Truc
nay gdn vuéng géc véi mét tay quay c6 chiéu dai
I = 30cm. Mjt soi ddy cudn trén hinh tru, ddu kia cda sgi
ddy c6 mang moét vdt m = 10kg. Bé qua khoéi lugng cua
tay quay va soi ddy. Cdc luc ma sdt duge coi la khong
ddng ké. :

E -
1. Tim lye F phdi tdic dung vudng goéc vao tay quay dé vat in
ding vén hodc chuyén dong déu.

-
2. Bay gio cho luc F triét tieu . HSi tinh chdt chuyén dong
cia hé. Tinh gia téc goc cia khéi tru va gia téc dai cia
vat m
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Gidi

1) Mdémen cida _I—T‘) va ’i‘: doi v6i truc quay O 1a:
Olfy = F.l ,ClMy = Tor
Momen téng : A =Fl - Tor
Nguyén li co bdn ddi v6i chuyén dong quay cia khéi tru :
oM =Fl- Ty =10

v6i chuyén dong déu hodc § trang thdi ding yén, ta c6 gia t&c
g6c 8’ =0

Suy ra: FI—-Tr=0

hay - F= Liz

Mt khdc, tir diéu kién can bing d6i véi khéi m, ta c6:
Ti=P = mg

Suy ra: F=P§=mg£=10.10-19=-1—0—0N

l 30 3
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2) :Khl; triét tiéu Momen tdc dung vao khéi tru:
cM =Tr=10"
Hop luc tdc dung vao khéi m :
P-T =mavéia=r0"

Suy ra: T=P-ma

T = mg - mr@”
Sosanhvéi T = I% .
Ta c6 : mg — mro” = _IQ_

r

Suy ra gia t6c géc cta khéi try :

o= 8 6i1=tmpe?
T V9=
mr+ —
T

0" = Lf (hiing s6)
mr + 3 Mr

T

T2

|
N
Vay hé chuyén dong thay d8i déu

0" = 1010 _ 100 - 50rad/s?

10.0,1 + % .200,1

m

Gia t6c dai ctia m :
a =r0"=0,1.50 = 5m/s?
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10 Mét khéi tru ddc déng chdt , ban kinh r = 10cm, khéi
lugng M = 1lkg, c6 thé quay quanh truc déi xung A ndm
ngang . Mot soi ddy nhe cuén trén khéi tru , déu kia cia sgi
déy c6 mang moét vgt S co khoi lugng m = 10kg.

M6t thanh T xuyén qua khoi tru theo mot duong kinh . 0
hai ddu thanh , cé hai qué cdu rét bé, khéi lugng bing nhau

la m’ = 0,5kg, cdch truc quay Alal =50cm. ~
Bubng cho hé chuyén dong khéng vdn téc ddu (xem hinh
vé)

1. Tinh gia téc cia S va suc cdng cia sgi ddy trong chuyén
déng nay. Khoéi lugng thanh T khong ddng ké. _

2. Khi s roi dugec 5m thi sgi déy roi khéi khéi tru. Tinh s6
vong da quay dugc cia khéi tru. Khdo sdt chuyén déng cia
hé sau dé.

o

m

[Is

Gidi
1) Pong nang licdau: Eq =0
Sau khi S roi duge mot doan x, van t8c dat duge la v, van téc
géc ciia khoi try 12 €', van tdc cia cde qua cium’lav.
Pong ning cha hé la :
Egp = ,lmv2 + 2.lm'V’2 + —1-19’2
. 2 2 2
Pinh li dong ning :
Bz —Ea=W
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d

- -
trong d6 W 1a cong cia trong lugng P =m g .

vp

Ta c¢6: %mv2 +m'v? 4 -;—IG’2 = mgx

Trong d6 : 6’=!,v’=l.9’=lz, =-1-Mr2
r .r 2

m P2 M

Suy ra : (_2'+mr2+z)v2=mgx
L&y dao ham hai v& theo t

—-vrn+m'£+M 2v.a=m
2 2y )erasmey

_}
trong dé6 a la gia t6c cia S
mg
A2 M
m+2m'— + —

r2

véi m = 10kg, m’ = 0,5kg, /= 0,5m, r=0,Im, g=10m/?, M= 1kg
Ta ¢6: a = 2,82m/s?

Suyra- - as=

w



AN

N

\.

\

AN

- Xét chuyén dong cta khéi S :
P-T=ma
\Suy ra sdc cang day :
T =P - ma=m(g-a)=10(10 — 2,82) = 71,8N
2) Khéi S ¢6 chuyén dong nhanh dan déu .

Sau khi roi mot doan x = 5m, van tdc 1a vy

Ta ¢c6 : vy = 2ax = 2.2,82.5 = 28,2 ; v; = 5,31 m/s
S6 vong da quay duge 1a -
X 5
=—= =17, O
omr = om0l o0 vome

Khi sgi day da roi khéi khéi try, gia t6c cia khéi bi triét tiéu.
N&u bd qua sy ma sat thi khéi tru s& tiép tuc chuyén dong
quay déu quanh truc A v6i van toc géc la :

v; 531

2~ = 53,1 rad/s
0,1

1 1 Qud cdu A (m = 200g) dugc treo vao diém ¢6 dinh O bdng
mét 16 xo c6 do cung k = 800N/m. Qud cdu A cé thé trugt
khong ma sdt trén mot thanh x'x ndm ngang, xuyén qua
mét 16 thing & A. Khodng cdch tix O téi thanh la l.= 30cm.
Chiéu dai khéng co dan cia lo xo la 25cm

1. Tinh stc cang 1o xo khi A & vi tri cdn bdng .

2. Qud cdu A dang & vi tri can bang thi dugc truyén cho mot
van téc la 16cm/s theo phuong thanh xx. Ching minh A
dao déng didu hoa. Tinh chu ki va bién dj dao dong
Cho biét d6 roi ciia A duge coi la khong ddang ké so véi l

Gidi
1) P6 dan ctia 10 xo khi A & vi tri can bing :
Aly=1-+25=30-25=5cm
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Sic cing cda 1o xo :
T, = kAl, = 800.0,05
T, = 40N

X \_/ X
H
2) Xét khi A c6 do doi 1a x (tinh t¥ vi tri can bing H). Khi dé

._)
vin toccia Ala v

vE

Phan tich luc tdc dung vao A

. ,
Stc cing ‘T duge tdch 1am hai thanh phén :

_)
e Thanh phan G thdng géc vdi thanh x’x
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-
- Thanh phan G song song v6i x’x

= . - -
G bi can bang bdi trong lugng P=m g cla A va phan luc

__)
R cida thanh x’x

> > -
G+P +R =0
A __) ’ A ) kS
Thanh phan ‘G ludn c6 khuynh huéng kéo A vé vi tri can bang.
Hop luc tdc dung vao A 1a :
. F= —Cy = =T sina

Vi x bé, nén a bé, suy ra sina = o (rad)

F=-Tla trong d6 T = k(Al, + y)

y la d6 dan thém cda 10 xo, so véi d9 dan § vi tri can bing

Ta cé: .y =xsina = x.a vé’ia:%
<
y= 1 ]
%) x Al x3
Vay: F= —k(Alo + -l—) -l- = ——kT“x - kl_2

.3
Theo gia thiét x <</ nén % ~0

Al

Vay: F=-k -f x = -k’x : luc phuc hdi
. Al 5 400 '
§i: k’ = k—2 = 800— = —N/
Véi 7 30 3 m
Do d6, vat A do dong diéu hoa trén thanh x’x

0,2.3
400

Chu ki dao dong : T=2n \/% = 27r\

T = 0,24s

Véan tdc clia A tai vi tri can bing 13 :
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Vg=ao

véi o= \/E = égg = 25,82 rad/s
m 0,6

Suy ra bién d6 dao dong :

a-= —Y—c—d————l(—s— = 0,62 em
[ 25,82

12

’

Con ldc todn hoc gbm mot thanh rdt nhe OA = Im, quay

quanh mét truc ndm ngang qua O. Pdu A mang mét qud
cu c6 khéi luong m = 100g. L&y g = 10m/s*

Quay thanh quanh O mét géc 45° roi budng ra . Tinh dong
ndng , thé ndng, suc cang cda thanh khi nghLeng voi duong

thing ding géc 15°
L.

<

O O»

Hai con ldc don . nhu trén, hai qud cdu néi vdi nhau bdng
mot 1o xo (k = 2(N/m) rdt nhe. Khi cdn bdng , hai déy treo
thdng ding. Kéo hai qud cdu ra hai phia ngugc nhau cdc
doan nhé bdng nhau réi buéng ra Tink chu ki dao dong
ciia hai con ldc.

Gidi

1) — Tai vi tri ngoai bién: v,=0

Pong nang Esw=0

— G vitricé gécléch o= 15°

142




_)
Var téc qua cdula v .

Pong ning : Eq4 = %mv2

Ap dung dinh li dong ning
Es-Ej =W

._)
trong d6 W la cong cia trong lugng P trong doan di chuyén
tuong Ung. ~

W = Ph = mgh = mg (OK - OI)
W = mgl(cosa — cosa,)
Suy ra Eq = mgi(cosa — cosa,)
E4 = 0,1.10.1(cos15° - cos45°) = 0,258J
~ Chon mit phdng nim ngang di qua vi tri cin bing H lam mat
tiéu chudn cta thé niang
Thé& nang tai vi tri A, :
E, = mgh; v6i h; = HK = [ — Icosa
E; = mgl(1 - cosa) = 0,1.10.1(1 — cos15°)
E; = 0,034Jd '
 — Sdc cdng cda thanh OA
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Hop luc téc dung vao A :

e I
F=T+P

Chi€u xudng phuong OA, ta c6 :
F, =T - Pcosa

R .
ma F,= mvT (I¢c huéng tam)

Suy ra stc cing clia thanh :
2
T = mvT + mgeosa’

ma B4 = %mv2
=  mv?=2Eq=0,516J |
Suy ra T = 0,5;16 +0,1.10.c0815° = 1482 N

2) Hai con 1d¢ c6 chu ki bing nhau.
Xét con 1dc A :
~ Luc phuc héi do trong lugng :
fi=- —-gxn;
— Luc phuc héi do 10 %0 :
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f, = —k.2x
(2x 12 46 dan cua 10 xo0)
— Luc phuc héi tdng tdc dung vao
s 0‘

qui ciu :

véi

K =5 N/m
Vay chu ki dao dong ctia c4c con 1dc 1a :

T = 21:\/% = 21:"%1 =0,89s

1 3 Hai con ldc todn hoc dao déng trong hai mgt phdng thdng
ditng , song song, cdch nhau 30cm. Con ldec (1) cé vdt ngng
la moét qud cGu sdng S, con ldc (2) c6 vdt ngng la mét thdu
kznh hoi tu' L (f = 20m ,) Khz hai con ldc ding yen S & trén
‘truc chinh cia L

1. Tim vi tri man dnh E d€ dnh S’ cia S cho béi L hién ro
" trén man.
2. Con ldc (1) dao déng véi chu ki 2s, bién dé 2cm con ldc (2)

dung yén . Viét phuong trinh dao déng cia S’
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3. Con ldc (1) dung yén, con ldc (2) dao déng vdi chu ki 2s,
bién dé 3cm. Lap phuong trinh dao dong cia S’.

4. Lam lai cGu trén néu cd hai con ldc dao déng :
a) cung pha ;

b) d6i pha, v6i cdc bién do va chu ki nhu trén.

Gidi
1) Cong thitc th&u kinh :
1,1_1
d & f
Vi tri man dnh dugc x4c dinh béi d’ :
df 30.20
d =2
d_f- 30 g0 00m
2) Xét dao dong cia diém sdng S :
X = A sinot
. cn 2a 2n  2n
véi A (bién d9) = 2cm;co=?=?= n rad/s
X = 2 sin nt (cm)
L (E)
A
S
XT: \\\\ d (0)
o d
y
v 1S

- - - -
Coi x =0OSlavatthidanhla:y = O'S

Ta ¢6: L= Q__QQ___Z

X d 30
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Suy ra phuong trinh dao dong cta anh S’ 1a :
y = —2x = —4sinnt (cm)
3) Phuong trinh dao dong clGa quang tdm C thdu kinh (Q 1a vi
tri can bing) :
3 sinnt (cm)

X =
L
A
,x"fs'
o 4 o .7
— 1% d o'
=T |
S e e Q' vi tri can bling
S Q
v
- - N
Coi OS =-x lavatthi O'S'=y la anh
Ta c6 : oS v __d__
0S8 -x d

Suy ra : y = 2x = 6 sinnt (cm)

Phuong trinh dao dong cta S’ la :
z=QS =x+y=9sinnt (cm)

4) a) Truong hop hai con 1dc dao dong cung pha
E

L
A
———— S'
u -
S B R LR K vi tri cdn ban
0 Q ' £
v
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Cac phuong trinh dao dong cia Sva Cla:
X, = 2sinnt (em) ; X, = 3 sinnt (cm)
- -
Coi HS la vatthi H'S' 1a 4nh
HS d

Taco:‘ ﬁ_~—d—=—-2
trong dé HS=HO+0S=CQ+0S =-x.+Xs
= —3sinnt + 2sinnt
HS = -sinnt
Suy ra H'S =-2HS = 2sinnt (em)

Phuong trinh dao dong cha anh-S duge xdc dinh bdi phuong
trinh : '
z= RS=KAT +HS
Vay z=% +HS = 3sinnt + 2sinnt
z = Bsinnt (cm)
b) Trudng hop hai con lic d6i pha
Xs = 2sinnt (em)

X, = 3 sin[nt + (2k + 1)n] = -3 sinzt (cm)

— -
Coi HS 14 v4t thi H'S' 1a anh.

Ta c6 : E_E =- 4 =-2
HS d
Suy ra: HS =-2HS .
Ma: HS = ﬁ)+_0_§=——xc+'xs
HS = 3sinat + 2sinnt = 5sinnt
Dodé: - - HS =-10sinnt (cm)

Phuong trinh dao dong cia 4nh §':
z = RKS=KH+HS
z = X+ HS =-3sinnt - 10
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z =—13sinnt (cm)

L (E)}
A s
H C ,,/’/
. 3 -
o ____ -, _,_—_’-_T_XC“ __________________ : PRSI ;
By Q K (vi tri cdn bing)
S
v

14

L

Thanh AB ndin ngang , lubn qua mét 15 thing xuyén qua
vt M = 200g. Hai ddu cia M dugc gdn vdi hai 1o xo gidng
nhau cé cung do cung k = 10N/m. Hai déu kia cia hai 1o
xo duge gdn vél A va B. B qua ma sdt giza M véi thanh
AB. Kéo M khéi vi tri cGn bdng mét doan nhé réi buéng
cho dao dong. Tim hop luc tdc dung vao M khi dao déng.
Tinh chu ki. ‘ '
Hai déu A, B cia thanh duge gdn véi mét truc quay D
vubng goéc véi AB tqi trung diém. Cho M dao déng trén AB |
déng thoi cho truc D quay -quanh - véi vdn téc 4,4rad/s.
Chitng t6 M dao déng diéu hoa. Tinh chu ki. :

Tim vén téc quay ciia D dé M khéng dao dong trén AB.

M
AI-%WBWWJB
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Gidi
1) Khi M & vi tri ¢an bing O, stc cing cia hai 10 xo can bing
nhau nén cung ¢6 46 dan la Al
Xét khi M ¢6 do doi 1a x.

* G4c sdc cang 10 xo0 14 :

Ti1 = k(Al + x)
Ty =kl -x) B
Hop lue: F =T,~Ti=k(Al - x) - k(Al +x)

F = —2kx = ~20x
F tinh ra Newton ; x tinh ra mét
Vat M dao dong diéu hoa véi chu ki :

T = 27t.‘/ " : -——-06285
20

2) Goi Olavi tri cén bang (vi tri cia M khi hé du’ng yén)
Xét khi M cach vi tri can béng 1a x
Cic lyc tac dung vao .M khi dang dao dong
: - =
— Céc stic cing T1, T2 cda hai 1o xo
- :
— Lycli tdm f ,
Ta c6 : Ty = k(Al + %)
. Te=kAl -x)
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D

f = Mop’k
op= VAn tdc quay cha truc D
Hop luc tdc dung vao M :
’ F =T,+f-T7,
= k(Al - x) + Mo,x — k(Al +x)
F = —(2k - Mop®)x = -Kk’x : luc phuc héi
v6i k' =2k — Mop® = 20 - 0,2(4,4) = 16,13N/m
Vay M dao dong diéu hoa trén thanh AB trong khi truc D quay.

’M , 0,2
Chu ki: T=2n/|—=2r[—" =0,7
u ki T = n 16.13 s

- . > -
Néu lyc li tAm f can bing v6i tdng céc sic cing T1+ T2 thi
M s& khong dao dong trén AB, ma c6 chuyén déng tron déu. Ta
co:

f =T, - T, hay Mop’ = 2kx

f2k {20
Suy ra: ®p = M 0’—2 = 10rad/s
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1 5 Con ldc toan hoc gbm mot thanh OA = Im rét nhe, cé thé
' quay quanh mdt truc ndm ngang di qua 0. béu A mang qud
cdu m; = 100g.
" Léy g = 9,86m/ s%
" 1. Cho con ldc dao dong vdi bzen d6 nhé : a, = 0,1rad. Tinh -

— Chu ki. : .

— Vén tbe géc va sic cang cua thanh khi con ldc qua vi tri c&n
bdng. . :

9. Gdn thém vao trung diém B cia OA mot khoi lugng
mge = 50g. Tim biéu thic cia pén téc goéc cia thanh theo
bién do-géc a, va géc léch a cia thanh véi. ‘phuong thdng
ditng. Tinh vdn téc goéc trén khl thanh qua vi tri cGn bang.
Cho a, = 0,1rad.

Gidi

1) Chuki: T= 2’(\/7 n’\/‘

Van tfc clia qud cau : -
V= \[Egl(cosa — COS0lL,)
~ Khi qua vi tri can bing : .
, 2
ot=0,cosm=1,cosoa°z1-—-oiL
. 2

v ‘\ngcto2 = ao\]g

Van téc géc cua thanh :

V
=—= 0,1 d/
‘\\/7 ‘\/; 0 rad/s

Sitc cang cta thanh:
T = m;g(8cosa — 2¢0sal,)

2
T = mlg[3 -2 - 9‘-2"‘-)] = mg(l + o)
= 0,1.9,86(1 + 0,01) = 0,996N

b
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2) Pong nang taivi tri bién :

Eq =0
Pong ning lic sau, khi thanh ¢é géc léch a :
1 1
Eg = Emlvl2 + Emzv22

Ap dung dinh 1f déng ning :
Ei ~ En=W

e

V6i W 1a t8ng cédc cong clia cdc trong lugng m; g vamy g

W = m,gh; + I_nzghz

= m;gl(coso — cosdo) + ngé(cosoc — €OS0,)

*

= (ml + %)gl(cosa — €OS0,)

Véi cdc géc o, a,? nhd, ta c6 :

2 2
cosazl—%— , cosaozl—%’—
‘ N
Suy ra: W=(m1 + z)gl( 2 5 U
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- m
Vay ta ¢6 : —;mm2 + -;-mm2 = i—gl(ml + '2—2)(%2 - a?)

2 l 2, ° ~ A ~ 2z 2
trong d6 vy = &’.l, Vo=, E v6i o’ 1a van téc géc cia thanh

4

‘mg) m
Suy ra: (ml +_4‘2)la’z = g(m1 + '?2)(0102 -ad
my
m, + —%
Vay: o = -——2—5-(%2 —a?)
my |
m, + —%
4

- Ap dung bing s :

{125 n2
i = |———10,1=0,3 a/
Aecd 1125 1 3 rad/s

16

Mot con ldc todn hoc dao dong trén mot mat phdng
nghiéng mot goc 30° voi mat phdng ngang. Khoi lugng qud
cdu cia con ldc la 200g, chiéu dai soi ddy la 40cm. Ldy
g = 10m/s*. Bé qua ma sdt véi mdt nghiéng. Bién d6 goc la
8, = 0,1rad. '

. Tinh sic cang déy va phdn luc cia mdi nghiéng tdic dung

len qud cbu khi con ldc cdn bdng.
Tinh chu ki. '

. Lap biéu thue cia sic cang ddy theo goc léch cia sgi dGy

déi v6i phuong can bing .Tinh sic cang & vi tri cGn bing
va vi tri ngoai bién.
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Gidi.
-) A
Trong lugng P ctia qud ciu gom hai phan
%

Py vudng géc v6i mat nghiéng

%
Pr song song véi mit nghiéng

- -
Trong d6 Py can bing véi phan luc R cia mit nghiéng
R = Py = Pcosa = mgcosa = 0,2.10.c0s30°

R =\3N

ﬁ
Khi con lac vi tri cdn bang sdc cing ddy T, can bing véi

"Ui @

thanh phan
'Uo = Pp = Psina = mgsina
T, = 0,2.10.5in30° = IN
2) Khi qud cdu dao dong trén mit phing nghiéng, ta luon luén
c6:
T TN
R + PN = 0

._)
Con 14c¢ dao dong do tdc dung cia cdc luc sdc cing C va thanh

L2 ->
phan Py cta trong lugng P .

155




Vi géc 6 nhé nén quy dao A;A; coi nhu doan thang.

e .
Chiéu bidu thic'cta hgp e F = Py +T xudng phuong cla quy

dao,tacé :. - F =-Prsin0 = ~P10
i X ‘. X
0 ==; F=-mgsina~
! SNy
x 1a 1i dd (do doi) cha qué cdu d6i v6i vi tri cAn bing, hay:
. F=-kx
v6i k= g%g sina (h¥ng sd)

" Con lic dao dong diéu hoa véi chu ki :

T =2n \/—l‘z =2n , l
Yk gsina
04

T=2n —-’—i-= 1,785
VlO.—

N

2> o 2 3
3) Chiéu F.= Py +T xudng phuong cla s¢i day :

Fx = —Pucose +T
—
Véi Fy 12 thanh phdn huéng tdm O cia hgp luc F

FN = m-l—
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Suy ra biéu thic cda sdc cang day :
2
T - mVT + Pr.cos6 (@))

~ Tinh v?
Ap dung dinh li déng ning cho doan di chuyén A,A
EdA—Em=Whay%mv2-—O=Ph=mgh
véi h = d.sina, d = IK = OK - OI = /(cos6 — c0s6,)
Suy ra : mv’® = 2mglsina(cos® — cos6,)
Thé& vao (1), ta c6 :
‘C'= 2mgsina (cosB ~ cosb,) + mgsina.cosd
‘C = mgsina(3cos6 — 2cosH,)
— Véi cac.géc 6, 6, nhé, ta cé :
3
T = mgsina (1 + 0,2 - 562)
O vi tricAin bing: 0=0
Ce = mgsina(l + 6,%)
= 0,2.10.%(1 + 0,01) =1,010N

o} vi tri ngoai bién : 6 = @,

9 2
Tw = mgsina (1 - -9-) = 0,995N
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17 Hai diém c¢6 dinh O, O; & trén mét duong thdng ding.
Gdn vao hai diém nay hai lo6 xo gi6ng nhau véi k = 24,5
N/m. Hai déu con lgi cia hai ld xo néi vao hai ddu cia mot
khoi tru M = 200g.

Cho 0,0, = 76cm, g = 9,8m/s*
1. Xde dinh vi tri cdn bdng cua trong tém khéi M.
2. Kéo M khéi vj tri can bang moét doan nhé réi budng ra. Tim
hop luc tée dung vao M khi dao déng. Tinh chu ki.
3. Khi qua vi tri cdn bdng, M c6 vén téc la 31,3cm/s. Tinh
chiéu dai quy dgo cia M.
01

.

- Gidi
1) Kh&i M cén bing dudi tdc dung cia 3 yc :

- - -
Céc stc cang'G,C, cha hai 10 xo va trong lugng M g ctia vt
- -

- -
G+ CG+P =20
Suy rakN1=kN2+Mg hay :

k(s —-*21— 1) =kl - 2 1) + Mg

o |

trong 46 I, = chiéu dai khi khong co dén cia céc 1 xo
" h = chiéu cao ca khéi tru

Suy ra : ki, = ki, + Mg '

Mait khdc: Iy + 1, = T6cm
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Suy ra: 2, + Ml—(g = 76cm = 0,76m

lr=03 —E=038 9—2——12=034

2k 2.245

v

4
. Iz
(+)y Og v

2) Xét khi M cdch vi tri can bing O la x. Céc sic cing 1d xo la:
‘Ul = k(All + X) ;'Uz = k(Al - X)

Hogp luc tdc dung vao M : ,
F = G+P-TCi=kit,-x~kA; +x)+ Mg

Suy ra : F =-2kx
F =-49x (F tinh ra NewTon, x tinh ra mét)

Chu ki dao dong :
" J = 0,40s

3) Van téc cia M khi qua vi tri can bang O:

S
>

-

Vo=dmn ,d=biéndj > a= &‘-T=3—1£’££=2cm
m 2n 2n

Chiéu dai quy dao 1a : L = 2a = 4cm
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18

Cho vit M = 200g rét bé, cé 16 thing ¢ gida. M6t thanh AB

lubn qua vt M va hai 1o xo gibng nhau ndi vao hai bén vdt

M. Hai ddu con lai cia ching néi véi A va B. Cho khodng

cdch AB = 50cm. Cho biét trong hé nay, hai 10 xo lubn

luén dén va c6 hé s6 dan héi la k = 100N /m. Bé qua su
ma sdt Ldy g = 10m/s°.

Pdt hé trén mot xe chuyén dong thdng nhanh dén déu véi
gia toc 4m/s’. AB song song véi phuong chuyén déng. Tim

chiéu dai cdc 1o xo khi M cén bing.

Kéo M Ekhéi vi tri cdn bing mot doan nhé réi budng ra.

Phén tich cdc luc tdc dung vao M. Tim hop luc. Tinh tén s6
dao djng.

Bay giv cho xe chuyén dong tron déu trén quy dgo cé bdn

kinh 200m véi van téc 20m/s. Thanh AB lubn vudng goc

v6i quy dao. Xdc dinh vi tri cén bdng cia M.

Gidi

1) Vat M can bing du6i tdc dung cia cdc lyc :

- -
— Céc stc cang ‘G, T2 cha hai 16 xo0

- -
- Luc qudn tinh F' =-M a

Ta c6 diéu kién can bing T, =T, + F
hay kAl = kAl + Ma
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Trong d6 b = chiéu dai cta vat M ; [, = chidu dai ban diu caa
cédc 10 xo ,
Vi vat rdt bé nén b =~ 0, suy ra :

M
l2=l1+f‘
Maiat kh4e : Iy + 13 = AB = 50cm
Ta ¢6 : 211+M1;§=AB
AB Ma 024 )
l =——-—=0,25 - = =0,246
Suy ra PR T T 200 o

: [y =24,6cm ; Iy =254cm
2) Xét khi M c6 d9 doi 1a x (O 12 vi tri can biing) sic cing cita Ib xo
R1 .

Ty = k(AL + %)
cialo xo R, :
Ty = k(Aly — x)
—
a
—_
—’
= F M T2 i
—_———] )
A . _ B
O -
X
Hop luc tdc dung vao vat :
F=T,-T,-F
F = k(Aly-x) - k(Al;+ x) ~Ma
F=-2kx
F =-200x

FtinhraN,x tinhram

Tan s6 dao dong :
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1 2k 1 [200
N=—"3-=—J—=—— == = 5,04H
an 2z M 21:‘}0,2 I

3)

M chiu téc dung cda cdc sifc cang va lyc quén tinh li tam

v .
FF= M—
R
Pidu kién can bing trén quy dao tron :
T = T+ F
kAP, = kAlp + F°
2
k(@ - 1) =ky -1, + M—Yﬁ
, Myv?
Suy ra Uy=0+ —k%
thay vao hé thic I’y + I’; = 50cm = 0,5m
, v
Ta c6 21"'%{:0’5“‘
My 0,2.(20)°
Py =025 — "= 0,25 -~
2 2kR 2100200
I’; = 0,248m = 24,8cm
va 'y =50-248= 252cm
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1 9 Con ldc todn hoc gém mot thanh OA = Im, mang qud cdu A

(m = 250g). Cho g = 10m/s°.
1. Qud cdu dang & vi tri cdn bdng thi dugc truyén cho mét co
ndang la 0,01J béng su dung theo phuong ndm ngang. Viét

phuong trinh dao ddng cia con ldc.
0]

RO
NO)

2. Trung diém B cia thanh dugc gdn vao ddu mét 1o xo ném
ngang, c6 dé cing k = 2N/m.Pdu kia cia lo xo c6 dinh.
Tinh chu ki khi cho con ldc dao dong véi bien dé nhé. Cho .
biét khi cn bdng , thanh OA c6 phuong thing ditng. |

3. Lam lgi cdu (2) néu B dugc néi vdi hai lo xo ciing c6
k = 2N/m nhu hinh ve. i

Gidi
1) Tai vi tri cAn bing : vén tdc v cuc dai
lmvcd =E =0,01J

’2E ’002
cd = 28
Ved = 0.25 0,28m/s

Tan s6 géc 0 = J% = V10 rad/s

‘Mat khdc vy= a0, a=Dbién dj

v 0,28
Suy ra a = -2 _0,08m
o 410
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Phuong trinh dao dong tinh theo géc léch o cia thanh ddi véi
phuong thing ding. )

a
o = osin(ot + @) véi a, = -l— = 0,089rad
Xét trudng hgp 0 = 0, ta c6 : o = 0,089 sin\f10t (rad)
2) Vi bién d6 nhé, quy dao ciia A coi nhu doan thing.
%
e Luc phuc hdi do trong lugng m g tac dung vio A :

F1 = -—Elgx

e Luc phuc hdi do 16 xo tdc dung vao B :

k
=X
2

F2=—ky=—

Momen nay tuong duong véi mot luc dit tai A la:

Chy
F’1= 2=—"ng
l 4
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Vay hgp luc phuc héi tde dung vao qud ciu la :
F =F1+F’1=—mlgx—§-x

k ' .
= _(_n%g + Z)x ¢6 dang luc phuc hdi

F =-kx
véi k=108 + k = 0,2510 + 2 = 3N/m
1 T4 1 4
Chu ki T= 2n‘/% =92 0’55 = %: 1,81s

Lutu y: C6 thé gidi bing tdch dp dung nguyén li béo toan co ndng.
Co ning toan phan cta hé :

P - mgh + -l—ky2 = hing s&
2 2
o2
vGi h =11~ cosa) = l? (a g6éc bé)

E = %mv2 + %mglo? + ékx2

)

Vi E = héing s6, suy ra %%:O
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‘ ' dv da 1, dx
ha lo— + “kx. =~ =
v v+ melorg+ e =0
mva+mga.v+i-kxv=0 (vi l%%:la’:v)
Suy ra gia tGc dai cGa qua cdu:
a=-—ga——£—xméa=3-
4m 1
_ (B, Kk
Suy ra a= —(l + 4m)x
k
Hop luc F;=ma=—(glig+z’)x=—k’xvdik’=g}g+§

3) Hai 1o xo mdc nhu hinh vé tuong duong v6i mot 10 xo c6 do
© cing la: .
ka=k+k=2k
(Xem chitng minh & bai todn s6 2) .
Vay tuong ty cdu (2), hop luc tdc dung vao qué cdula:

_ (mE ka) .
F__(_l +74 = -k"x
v6i _ o mE kg mg 2k
l 4 l 4
0

A

- &2__?;12“:3'5 N/m

’ i;'”
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Chu ki T = 2n‘,—n—,l; =2 |225 _ ) 68s
K 3,50

20 Con ldc toén hoc I = Im, mang qud cdu A (m = 150g) A
dang & vi tri cén bdng . Bdn vao A mét viéen dan B
(m’ = 50g) theo phuong ném ngang vdi vdn téc v, = Im/s.;
Vién dan ghim vao A va cé hai cung dao dong diéu hoa.
Tinh : \ :
1. Chu ki dao dong.
2. Bién d¢ dao dong
3. Ndng lugng bién thanh nhiét trong su dung gida B va A.

Léy g = 9,86m/s*

Gidi
1) Su bdo toan dong lugng trong su dung gia A va B

mv, = (m + m’)v

0)
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- 50
v=—""1=0,25m/
200 ®
. _) . - -
v chinh 1& vén toc “dao dong cia hé (m + m’) khi qua vi tri can
bing.

Chu ki dao dong :

l 1
o T=2r\/;=2n’\/:2=2s
-2) Tai vi tri can bing : v = Ao, 4 = bién o

Suyra g =Y_o¥p_ 0252 40em

(O n 2n
a2 =8cm
3) Pong ning cha hé trudc khi dung :

Eq = %m’vo2 +0 (vim ddng yén)
Eq = %.0,05.12 - 0,025J

Pong nang cha hé sau khi dung :
By = é(m sV = —;-.0,2.(0,25)2

Eq = 0,006d
Co nang da bién thanh nhiét trong sy dung la :
Eq- B4 =0,019]

21 Hai dao déng cé phuong song song xuét phdt ti hai diém A
va B cdch nhau 20cm, c¢6 phuong trinh dao déng giong nhau
la : , '

s(em) = 2 sin1004
truyén di trong mgt phdng chita A, B va vuéng géc vdi
phuong dao déng , vén téc truyén séng la v=4m/s
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1. Viét biéu thuc cua dao déng tai trung.diém O cia AB.
2. - Xdc dinh cdc diém trén trung truc cia AB va dao dong
cung pha véi O.
- Xdc dinh cdc diém dao déng ciung pha véi A va B.
3. Viét biéu thic cia dao dong tai M cdch A va B la 2cm va
24cem

Gidi
1) Séng tai O, truyén dén tir A va B, c6 biéu thic giong nhau 12 :

do o do
(\\/\
A B

: 2nd
So1 = So2 = 2 sin(lOOnt - Tﬂ‘) cm

véi A l1a budce séng :
2n 2n 4 .

A =vT =v.—=4, =—m = 8cm
® 100r 50 '

va d, = AB = 10cm
2
Vay So1 = Sg2 = 2 sin(100nt — ‘27;10 )

= 2 sin(100xt — g) cm
Séng téng hop tai Ola :

So=So1 + Se2 =4 sin(lOOnt - g) cm

2) Xét diém M’, M” trén duong trung truc cia doan AB, cdach déu
AvaBlad - '
Cdc séng tai M, dén tir A va B la :
Smr = Sm'z =2 sin(lOOnt - —2—-;-(1—)

Séng tdng hop tai M’ :
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N\
8= sy, +8y, = 4sin(1001ct —?%QJ

Séng sy dong pha v6i séng s, khi théa diéu kién :

Suy ra

om =0, +k2n k =sb nguyén

2nd _ 2nd,
% =% + k2n

hay d = d, + KA (v6i K’ = —k), vi'd > d, nén chi 14y cdc gid tri

K20
d=d,+8K =10 + 8K
K |0 1 2 3 4 ..
d |10 18 26 34 42 .. (cm)

Suy ra khodng cach tt M’ , M” t6i O : OM’ = OM” = \/d2 - d,?

d

10 18 26 34 42

oM’

0 15 24 325 40,8 .. (cm)

X4c dinh cdc diém dao dong cing pha véi A, B

Xét diém N cach A va B 1an lugt 1a di, do
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sn1 = 2sin(100xw - ’2%‘(‘11)
— S6ng tai N tit B truyén dén :
sn2 = 2sin(100nt — %2) :
Séng tdng hop tai N :
SN = SN1 + SN2
SN = 4coslt-@-2;—d‘l sin [1007tt - %(dl + dz)] cm
Dao dong sy cung pha vdi A va B khi c¢6 diéu kién :
oN = —%(dl + dg) = @p + k2r
ma ea=¢@pg=0,suyra:
- % (d; + dg) = k2n, k = s8 nguyén,

hay d; + d; = K.2\ = 16K’
Vé6i diéu kién :
d; +d; >AB = 20cm
Viy k’ 1a s6 nguyén duong > 2
Quy tich cdc di€ém N nay 12 mdt ho elip nhan A va B lam

3) Biéu thic cia séng tai M (d; = 2em , dy = 24cm)
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13
Sm=4 cos%sin(lOOnt - ~4_n)

T . 371:
= —4cos— sin| 100#t + —
4 4

SM = 2\/5 sin(100nt — :171) cm

22

1. Thd roi déu d@n cdc vién bi nhé xudng diém A trén mdat
mét chdt léng , ta thdy xudt hién nhitng séng tron tam A véi
khodng cdch gia hai dinh séng lién tiép la 20cm. Nhip dé
roi cia cdc vién bi la 120 vién méi phiit.

Tinh vdn téc truyén séng trén mdt chdt léng..

2. Géy ra tqi hai di€m A va B trén mdt chdt léng, cdch nhau
20cm, hai dao déng tuan hoan hinh sin theo phuong vuéng
g6c Vo mdt chdt long véi bién dé la 2cm, chu ki 0,1s

-a) Tim quy tich cdc diém dao déng manh nhét va cdc diém
khong dao déng trén mat chdt long.

b) Xdc dinh cdc diém trén doan AB c6 bién dé tong hop cuc
dai hay triét tieu

¢) Tim quy tich cdc diém dao déng cing pha véi trung diém
cia AB.

Gidi
1) Khodng cdch giita hai dinh séng chinh 1a budc séng A,
Vay A1 = v.T = 20cm
Tan s6 dao dong la:
N =120 dd/phiit = 2Hz

Suy ra vén téc truyén séng :

v = T= 1N = 20.2 = 40cm/s
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2) Dao dong tai A va B ;

. 2n
Sp = Sp = ZsmFt :

SpA = Sg = Zsinz—nt = 2sin20nt cm

’

_______________________

Séng tai M do A va B truyén dén 1a :

. 2ﬂd1
Sm1 = 2sin| 20nt — n

. 27td2
Sme = 2sin| 20t — N
Séng tong hop tai M :
SM = SMm1 + Sme

SM = 4cos§(d2 — dy) sin(20nt - %[dl + ds])

a) Quy tich cic diém dao dong manh nhit dng véi bién do

a=4 cos%(dz - dy)| cuc dai hay COS%(dg —-dy) ==+1
ing véi %(d2 —dy) =kn
Suy ra dz ~ d; = kA, k = s8 nguyén

Quy tich nay 1a mét ho hyperbol ¢6 céc tidu didm 13 A va B
Quy tich cac diém khong dao déng c¢6 a = 0 hay cos%(dz —-d)=0

ung vdi :
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%:-(dg —dy) =2k + 1)%

Suy ra d; —d; = 2k + 1)-;3

Céc quy tich nay ciing 1a cdc nhanh hyperbol cé céc tiéu di€m 1a
A va B nhung xen ké véi cdc hyperbol 6 trén.

" b) Céc di€m c6 a cuc dai va nim trén AB théa hé phuong trinh

sau : ,

d2—d1=k7t; d2+d1=AB
Suy ra: d, =M= 10+k-72£
vGi A=vT =40.0,1 = 4cm

Vay d2;10+2kv6idiéukién:05dgs20cm
Suyra:d;=0, 2, 4, 6, 810, 12,14,16 , 18, 20cm

v . ' [

A ' ] ’ a = 0

\ \ ) 1

\ 1 t +

1 1! i '

\ 1 1 1

) \ 1 1

1 1 ' i

1 1 ' ]
' y ] t
i ' ' ' .
v | O cue dai
| ' t 1
t ' i i

A N BEE B B B

) 1 1 1
' 1 ) '
i 1 ' I
t i ) A
[ f ) s

! ' ' \

1 f \ \

[ ' \ v

1 ' ' y

' i ' [}

' ' \ \

[ ' \

. ! ] - ‘\ A .
Ung veéi k=-5 -4, -3, -2, -1,0, 1,2, 3,45

Céc diém c6 @ = 0 va & trén AB théa h¢ phuong trinh :
dy—dy = (Zk + 1))2—‘;d2+d1=AB7

Suyra d2=é2§+(2k+1)§=10+2k+1; d;=11+2k
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Vay d; =1, 3, 5, 7, 9, 11, 13, 15, 17, 19cm
Ungvéi k =-5, -4, -3, -2, -1, 0, 1, 2, 8, 4 -
¢) Véi trung di€m O chia AB ta c6 : '
d; = d; = 10cm
Pha ban d4u cta dao dong tai O 1a :

Qo = —i(dl + dz) =_-—5‘.’t
Céc diém cing pha véi O théa diéu kién
Q= —%(dl +dy) =-5n+ k2n

vl ,I A " k'=0 ‘l '
N B, |
v \ ’ !
\ Ay 4 i
\\\\ k'= 1’/’,
S~ .- - =2
Suy ra d; +dy = K2A + 54

v d; +dy = 20 + kK20
vidi+ds2ABsuyrak >0
Quy tich 1a cdc elip nhan A, B lam hai tiéu diém.

23 Mot he co hoc gom vét A (m = 200g) dugc gdn vao ddu mot
thanh nhe, chiéu dai | = Im, c6 thé quay quanh mét truc
ndm ngang di qua O. Thanh quay lic ddu duge giw cén
bang theo phuong thdng ditng bdng hai 1o xo c6 dé cing

la &y va ke néi v6i diém B cia thanh .
Cho g = 10m/s®, OB = 25cm va k; + ks = 100N /m.
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kg kg
HEN O
0

Kéo OA Ehdi vi tri cdn bdng mét géc nhé réi bubng ra .
1. Khdo sdt chuyén déng cia A.
2. Tinh chu ki dao déng

- Gidi

Khi OA § vi tri can bing,

ta cé :

- >
@01 + @02 =0
Suy ra: G = G,
hay klAll = szlg
> o
Véi To,, To, la cdc sidc
cing 1o xo

Al;, Al 12 céc do dan
" 10 xo khi thanh can
bing
Xét khi qué ciu c6 do doi 1a
x. Cdc momen tédc dung vao
hé, d6i v6i truc quay O 1a :
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Px

o

<

TOB = kAl +2
2 4

T~

Tuong t : - ofr, = Tr.OB = kyal, -

T2 4

T~

Mbmen tdng tdc dung vao hé :

CH = ol .U, - CI,
P tz.q

o~ -

ot = Px+k2(Alz—§)i Ky (Al + i

e

Trong dé keAls — kjAl; = 0, ta ¢6 :

o = Px—(k + kg)I%x
. 1 l “
hay = - |:(k1 + kz) _fs- - P:I X

Momen nay tuong duong vdi mot lue F dat vao qud ciu, xdc
dinh béi :

e k) + ko le
F=0H*"1 =‘[ 16~ =K
véi K=Xtk P_100_ 0210 ., 00,

N ,
F 1a luc phuc héi. Vay A dao dong diéu hoa

Chuki T=2n\[§=2n 0,20 4 36s
K 425
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2A Hai bdn A va B ndm ngang c6 hiéu dién thé la U = 2000V,
cdch nhau la d = 20cm. Mot qud cdu nhé C cé khéi lugng

m = 2g dugc treo vao diém O bdng mét sgi dby dai
l = 10em

1. Cho C dao déng vdi bién dé nhd. Tinh chu ki

’

B
2. Néu C ¢6 mang dién tich q = 2.107 coulomb thi chu ki dao
- doéng la bao nhiéu ? -
3. Khi C mang dién tich q nhu trén, ta kéo C khoi vi tri cdn
bdng moét géc 90° réi budng cho dao dong. Tinh sic cang
déy khi C qua vi tri cén bdng. Ly g = #m/s’

Gidi
1) Chu ki dao dong:

1
T = 2(\/: = 0,63s
g

2) Dién trudng gida A va B: .
' _U_2000_ ..,
= —— = 10*V/
a0z m

Ngoai trong lugng, qua cﬁu con chiu tdc dung cha luc dién

truong f huéng xuong
._)

f =q E
Do d6 , coi nhu qua cdu C ¢6 trong lugng 1a :
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> o>

P= P + f-
- - -
mg'=mg +qE
hay g =g+ )
_ m
-7
=’ + @—3-.10“ = 10,86m/s*
2107
(A)
1
—’
E
-
) f g
P
- ®
Chu ki dao dong :

] 0.10
T= 2 ’-:2 ,——’—=0,6
e “Mioge T

3) Siic cing day :

T = m% + mg’cosa.

Khi qua vi tri cAn biing : a =0, cosa =1
v ¢6 gid tri cuc dai veq
vZ = 2gl(cosa — cosa,)
véi cosa, = c0s90° = 0
-Suy ra: vea: = 2g1 o
Vay T = 3mg
T = 3.2.107°.10,86 = 0,065N
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25 Vdt m = 400g dugce néi vao mot

[0 xo Ry ¢6 d¢ cing k = 200N /m

bang mot sgi ddy quang qua

ranh moét rong roc rdt nhe. Pdu
dudi cia 1o xo duge néi véi mét
diém c6 dinh A trén mdt ngang
(P). Soi déy va 1o xo c6 phuong
thdng dung . Cho g = 10m/s*
Tinh d¢ dan cia 1o xo khi m
ding yén. .

Kéo m xubng khéi vi tri cn bing

B A P)

réi budng cho dao déng. Phan tich luc dec dung vao m khi

dao dong. Tinh chu ki

No6i m véi diém B trén mat (P) bing mét 1o xo R giong
nhu R; sao cho 16 xo nay cing cé phuong thdng ditng.

So sdnh hai do dan ciia hai 16 xo khi m & vi tri cGn bdng
Cho m dao déng theo phuong thdng ditng . Tim biéu thuc
cia hgp luc tic dung vao m theo dé doi x cia m (tinh ti vi

tri cdn bang) Tinh chu ki.

Gidi

1) Khi m ddng yén :

Sudc cing cia 10 xo cn bing véi trong lugng cia m :

C, = P = mg hay kAl, = mg

Suy ra 46 dan 10 xo :

Al = mg _ 0,410
k 200
Al, = 2cm

= 0,02m

2) Xét khi m dang dao dong va c4ch vi tri can biing O 1a x.

Stc cing 10 xo bay gis la
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O .
Xl
I p
(+)

Hop luc tdc dung vaomla:
F=P-T=P-kAL +x)
ma P-kAl,=0,suyra:
' F = —kx = —-200x
Trong d6 : F tinh ra Newton, x tinh ra mét
Vat m dao dong diéu hoa véi chu ki 12 :

T = 2\/7 1’04 = 0,28s
200

3) Goi O’ la vi tri can bing cla m
Tai O’, ta ¢6 diéu kién can bing :
-

- - ‘
P+ CTo, + To, = 0 hayT,; =P + G,
k.Al; = mg + kAL,

Suy ra Ay~ Aly = Ek.g = 0,02m
Vay . Al; — Aly = 2em

—~ Xét khi m cédch vi tri cAn bing O’ la x .
Ta c6 stc cang cta cdc 10 xo 1a :
'Cl = k(All + X)
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Ty = k(Aly - x)
Hop lyc tdc dung vgo mla:
F =P+TC,-TC,
=-mg + k(Aly - x) — k(Al; + %)
\ F = mg + kal, — kal; - 2kx

O}------ m
xl T ‘Co2

v Bp
B A
Trong 46 mg + kAlp — kAL =0
Viy F = —2kx : Ivc phuc héi
F = -400x

(F tinh ra N, x tinh ra m)
Vit m dao dong diéu hoa.

Chu ki : T = Zn"in— = ZnJM = 0,28
2k 400

26 M@t vt m = 100g duge dgt trén moét dia P cé khé"i lugng
M = 200g. Pia nay dugc gd'n é trén mét 1o xo c6 heé s6
dan héi k = 40N /m.

1. An dia xudng khéi vi tri cdn bdng mot doan A, = Icm réi
buéng ra. Tim vdn tdc cia he khi qua vi tr cdn bing .
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2. D& vGt m khong bi ndy lén khdi dia trong khi hé dao dong,

khodng A dr. he xuéng lic ban ddu phdi théa diéu kién nao?
3. Béy gio dia P dung yén. Thd vdat m tu do cao h = 20cm roi

xuéng dia. Gid sit sy dung gida m va P hoan toan khéng
ndy. Tinh bién dé dao déng ’

Gidi

1) DPia va vit m dao dong diéu hoa véi tdn sd géc :

—
m:‘\/M_'_m = 11,55 rad/s

Véan téc khi qua vi tri cdn bing :
Vo = A0 = 1.11,55 = 11,55em/s

sk
2) Khodng A chinh la bién d9 dao dong cia hé
e Xét riéng vat m :
Khi dao dong , m chiu tdc dung ciia cdc iuc sau :
- -
- Trong lugng P = m g tdc dung xuéng dia P
- - i
~ Luc qudn tinh F' = —-m a (vi h chuyén dong c6 gia tdc)
—)
~ Phdn luc R cida dia (P) tdc dung vao m
- > - ‘
Ta cé : R=-(P +F)
_)
Khi h¢ tir vi trf can biing di 1én thi gia t6¢c a huéng xuéng,
‘ - - -
Itc quén tinh F' = -m a huéng lén. Hé cang 1én cao thi | a |
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cang 16n, phan luc ¢6 tri s§ R = P — F’ cang nhé. Vay tai vi tri
.._)
cao nhit cha hé, phdn luc R c¢6 tri s6 bé nhat. Tai vi tri nay,
m khéng bi ndy khdi dia (P) néu c6 diéu kién R > 0 hay F’ <P
_)
Hay ma<mg <« a<g (alatrituyét ddicia a)

Mat khéc , ta ¢6 a = ©®A  (tai vi tri cao nhat)

Suyra o’A<g = A<-g§v6'im2=

® m+M
A<g(m+M)= 10.0,3 =im
k 40 40
A < 7,5cm

3) a) Van toc cia m khi vira t6i (P) :
vi = 42gh =2.10.0,2
\‘71 = 2m/s

Sau khi dung, m va P cung dao ddng véi vén tdc v.

Ap dung nguyén li bdo toan dong lugng :
mv, = (m + M)v
100, 2
S = ——y, = =2 = Zm/
uy ra v m+M ' 300 3 s

Vi tri P; ban d4u cda dia c4ch vi tri cdn bing O 1a :

m
x == 32
= 0,110 —Lm = 2,5cm
40 40
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Thé ning cia hé dao dong tai vi tri P; 1a :
1
Et = Ek.X12
Dong nang : Eq = %(M + m)v?

Co ning toan phan :
E = Eu. + Ed

Mt khéc, ta c6 E = %kAZ v6i A 12 bién d¢ dao dong

%kA2 = -l—kxl2 + -;-(M + m)v?

2
2
Suy ra A= ‘/x12+_(_M+k_m)v_

03.5

A= ‘/(0,025)2 + —’4-(')2 = 0,063 m

A=63cm
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27

M6t con lde don gém mét qud clu cé khéi lugng m = 100 g,
treo bang soi ddy chiéu dai Im vao mét diém O, tai mot
ndi cé gia téc trong lucla g = # SI

Tix vi tri ban ddu vdi géc léch cia sgi déy la 45° voi phuang

- thdng dung, ngudi ta buéng cho con ldc dao dong. Tinh
.déng ndng qua cdu khi qua vi tri c4n béng .

Trén duong thding ditng qua O, dudi O la 50cm c6 cdm mot
dinh O’. Héi sau khi déy treo dung dinh O, qud cdu con
lén duoe d6 cao t6i da bao nhiéu ? Tinh géc léch cida sgi ddy
khi qud cdu é do cao nay.

Bdy gio cho con ldc dao dong voi bten dé nhé. Tim thoi
gian d€ con ldc lam-duge mot dao dong.

Gidi

1) Khi ditit A, t6i A,, thé ning E, cda o

qua cdu chuyén thanh dong nang Eq.

Vay tai vi trf can bing A,, dong ning ;ao
l1a: E
Eq (tai A) = E; (tai Ap :
Eq=mgh = mgl(1l - cosay,) E
v6i 0, = 45° H ___________
2 : h
= 0,L7%1(1 - %i) =029 Ao@-’"_;: .

2) Trong khoang thdi gian di chuyén A,A,, con lic quay quanh O
Thé ning E, (tai A;) = dong ning Eq, (tai Ao)
Trong khodng di chuyén A,A,, con ldc quay quanh O
Thé ning Ey; (tai Az) = Ea
Suy ra: - Egz=Ey

hay: mgh; = mgh,
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Vay: hy = h; = AH = I(1 - cosa,) = 0,293m
Ung véi A,, géc léch cia soi day 1a o,
O’H - OH - OO’ - l(coso, — 1/2)
O’A, O’A; 12

o, = 65°30°
3) — Khi con ldc quay quanh O

Chu ki T1=2r\[ _2r\/—

— Khi con lic quay quanh O’

2
Chu ki Te=2 -21r-J- 1,414 s
g N2

cosa’y = =0,414

Thoi gian 4€ con 1ic 1am mét dao dong 1a :
T='T"1‘+Iz= 1,707s *
2 2

28 Mot con ldc kép gbm mot thanh c6 khéi lugng khong dding
k€, quay khéng ma sdt quanh mot truc ndm ngang O vubng
goc véi thanh. Trén thanh , & hai bén cia O tai A va B c6
gdn cdc kh6i lugng m va M = 3m. Kich thuée cdic khéi nay

rdt nhé. Cho khodng cdich OA =d va OB = 3d
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1. Tinh chu ki con ldc nay khi bién do nhé. Cho d = 10cm,
g =98m/s? T

2. Kéo con ldc khéi vi tri cdn bding mét gée la 60°. Tinh do
bién thién cia thé ndng trong sz;‘ di chuyén nay. Cho |
m = 20g :

3. Tz vi tri trén, con ldc dugc thd cho dao déng . Tinh vén
téc dai cua M khi qua vi tri can bdng _

4. Thay m va M béing mét khéi duy nhdat M’ & trén thanh va

) cdch truc quay la x. Tinh x dé khi kéo con lde méi nay khéi vi

tri can bdng lo 60° réi bubng ra thi vdn téc goc cia thanh
khi qua vi tri cdn bdng cing c6 gid tri nhu con ldc & cdu
trén. M’ phdi bing bao nhiéu dé dong nang khi qua vi tri cdn
béng bdng vai dong nédng cia con ldc trén khi qua cing vi tri.

: Gidi
hu ki : T=2 . S
l)CUJ. | =T\ (M + m)ga
trong d6 ac0G<M3d-md
M+m
a=2d

Momen qudn tinh ctia hé :
I = md? + M(3d)*> = 28md?

T = 2m\ /M = 2r\/7:d
4m.g.2d 2g
v6i d = 10em = 0,1m; g = 9,8m/s%; T = 1,19s
2) Liy mit tidu chudn thé& ning 1a mat phing ngang di qua vi tri
thap nhit cia B.
Thé& niing lic sau-ciia hé, khi ¢6 géc 1éch o, = 60°
E; = mgh; + Mgh,

Vi : h,; = 3d + OI = 3d + dcosa,
| hy = 8d — OK = 3d-— 3dcosa,
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Suy ra : E; = 4mgd(3 - 2coso,)
Thé néng lic ddu, khi thanh thing ding :
‘ Ey, =4mgd + 0

, mit tiéu chuidn
E thé ning

Vay thé& néng da téng them la:

AEt = E¢ — Ey, = 8mgd(1 ~ cosa,) véi o = 60°

_80029801(1—-‘)—0078J

3) Déng nang ban d4u, kh1 goc léch 1a o, = 60°:
"~ En=0 : \
Dong nang cha con 14c khi vé t6i vi tri can béng :

1.
 Eg = Ere“’
Binh li dong nang: _
‘ \_ AE4 = Eg — Edl =W
Trong d6: - W =Mgh, - mglA,
véi IA, = OA, - OI = d(1 - cosay)

Suy ra: W= 8mgd(1 - cosa,)
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Ta cb -;-19’2 = W = 8mgd(1 — cosa)
hay 14md?®.0”? = 8mgd(1 — cosa,)

4 ' 2
Suyra o = \’;g(l—cosao? =\/;§

Van toc dai cia M :
vm = OB.0>= 3d.0"

18gd
W=\ = 159mss
4) Ta c6: AEq = Egz - Eqy = %19’2 —0=W
- v6i 1= M'x*, W = M’gx(1 - cosay)
Suy ra: ' %M-’xr"e’2 = M’gx(1 - cosa,)
= gg(1 — €0SQ,) =
So sanh vdi két qua cdu (3) : : -
o228 _8
7d " x
Suy ra: X = md = 701 = 0,35m
2 2
Pong ning khi qua vi tri can bing cia hai con lic bing nhau,
ta co :

1o 2 1 2, 1 2
=M ==-M -m
2 VM 2 VM + 9 Vm

véim = 20g, M = 60g, vy = 1,59m/s

2
—gd= d‘\/_-g-053m/s
vy = x0= x‘,zg —035/196 =1,85m/s

Suy ra: M =0 ,046kg ; M’ = 46g
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1. Mgt con lde don dao dong vdi chu ki T = ﬂ\/% s 6 gén
mat dét. Tinh chiéu dai | cia con lde. Cho g, tai noi con ldc
dao déng la 9,8m /s>

2. Mubn giz nguyén chu ki nhu trén khi con lic, dao déng ¢

.d6 cao h = 6400m, cdn phdi thay d6i chiéu dai | nhu thé
nao ? mét khodng bao nhiéu ? trong hai truong hop sau :

a) H¢ s6 déan nd ciia ddy treo c6 gid tri khong ding ké.

b) H¢ s6 dan nd cia ddy treo la ‘A = 0,00002 va nhiét d6 &
dé cao h thép hon nhist d trén mat dét la 30°C

Cho biét g thay déi theo cong thic g = g,(1.— %) véi R la
ban kinh Trdi Ddt. bing 6400 km

Gidi
. N N
1) Ta cé: o = 21 g “"\/5 ® _
I, 2 :
S8 : 4= ==
uy ra o5
Viy chiéu dai con 14c 1a :
1
lo =—8,=0,98
10° "

2) Chukid djcaoh:

N
=41 gVIg“go _R

Chiéu dai / thay d4i theo nhiét d nhu sau :
I = I(1 + 1.A0) /
A8 la 4% thay d6i nhiét do

191




a) Theo gid thiét A~Osuyral=I,

Suy ra: - T=2n | = '
, (1 ~ @) 2h
! EU"R) V''w

Muén giif chu ki nhu cdu (1), phéi gidm chiéu dai /, mft doan

Al,.
N Ta ¢6 : Uy=1,— Al
Chu ki bay giv 1a :
T'=2n
Uy i
v Em
. R
hay Uy bl A, 2h Y
1, ., I, R
v6i h = 6400m = 6,4km
2h 264
Vi : Aly = =—l,= ——0,98 = 0,002
Ay R " Gago 0 = 0.002m
i Chiéu dai ph4i cit gidm di 2mm
b) Chuki  T-= 21:\/: o [LOA+A80) _ . [L+240

g _ &) o\l 1- _2£
- : \Ig (1 R/ R

Ap dung cong thie gin ding (1 + &)™ = 1 + me véi diéu kién
e<<1,taco: -

T—T(l+§7LA9+R)>T

“Muén T T, ta phai ¢6 I, < & trong 6 l 1a chleu déx da ca?
b6t nhdng vén giif § nhlet do ban déu ‘

Chleu dai can cat di la Al = lo - lo :
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Ta c6 : T =2=n M by

(1—&) =_To=27t g
B TR
Suy ra : .l.__(.ll_;‘_Ai)=zo
1-2b
R
1: 2h
I, "R 2h
—o - ~1-22 4
L, 1+2A0 R 0
r Al (Zh ) -~
2o 1 T8 _ _
I, 1 I R + AAB
A, 264

Al, = 0,0014/, = 0,0014.0,98 ~ 0,0014 m
Phdi cdt gidm chiéu dai con 14¢ di 1,4mm

3 0 Mot con ldc dong h5 dugc coi la con ld’c don, c6 chu ki ding

la 2s, tai mgt noi c6 nhiét dé la 15°C va gia t6ec trong luc la
= 9,8m/s® (gia téc trong luc gdn mat dét)

L Neu con ldc nay hoat dong & mot noi c6 gia téc trong luc |
ciing la g, nhung nhist dé la 35° thi trong mét ngay dem
déng hé chay nhanh hay chém bao nhiéu ? Cho he 36 né dai
cdacon ldcla A=2.10°

2. Déng hé nay hoat dong trén mét vang nui ¢6 dé cao
h = 1200m. Muén déng hé vén chay dung thi nhiét do phdi

© 8z & bao nhigu dp C? Cho ban kinh Tréi Pét la R = 6400km

3. Thuc ra, con ldc déng hé nay cdu tao bdi mot dia tron cé
ban kinh 5cm, khoi lugng 200g, gdn véi mét thanh cé chidu
dai 1, khéi lugng khong ddng ké. Con ldc dao dong quanh
mot truc vudng gée véi thanh. va.di qua ddu trén cia thanh.
Tim chiéu dai | cia thanh dé con ldc kep nay cé chu ki-
dingla 2s. L6y # =10, g = 98m/s®
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Gidi

1) Chu ki & diéu kidn 15% va g, = 9m8m/s® ;

& didu kién 35°C va g, = 9,8m/s? :

T =2n ’}—
go

véi = 1(1 + A.A8), A8 14 do chénh 1éch nhiét 46 :
: A8 = 35°C — 15°C = 20°C

Ta c6 : %—:J§=\/1+erz1+%me
. T T-T, AT 1
-8 : —— == S = A0
wrai.ooq T, T, 2
. AT 1 -5 4
22222107520 = 2.10
B T =3 0 1

é’l‘— ciing chinh 1a d% téng cia chu ki trong 1s. Véy trong mot

ngay dém (24gid = 86 400s) déng hd chay chdm di la :
-,A-PI. 86,400 = 2.107.86400 = 17,285

2) G do cao h, chukila:
T = 21’t\/§ v6i 1” = U(1 + AA0)
! = chidu dai con ldc & 15°C
2h
g =8 1- R \

11 + AA0)

2h)
1-2=
go( R

T = 2n =T, (theo gia thiét)
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I1 + 2A0)

Suy ra on |—— 22 _on _l_ hay 1+A4.A6 _1
(]_ _2_11.) &o 1- .?2
go - R R N
 2h 21,2
Vay ta ¢6 : AO = — 7
> AR 210756400 ,
AD = -18,75°C ‘

Nhiét do phai gidm di 18,75°C so v6i nhiét dé ban diu la 15°C.
Vay phdi git ¢ nhiét d9 1a —3,75°C
3) Thyc t&, con ldc dong hd 1a con 1ic kép

. / I .
Chu ki -T=2 Mga vo'1!a=l+r

hay I= %Mr2 + Ma?®

2
r
=2s hay nz(g + az) = ga
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10a® - 9,8a + 0,0125=. 0

Céc nghiém 13 a = 0,98m va a = 0 (loai)

Suy ra: l=a-5cm = 93 cm
o

3 1 Ngudi ta so sanh dao déng cia con lde P, c6 chu ki T, = 2s
v6i dao dong cia con ldc P hoi chdm hon mét chit va véi
con ldc nay, chiéu dai cia con ldc don déng b6 la Im.

1. Thoi gian giza hai ldn trung phiing lién tiép (hai con ldc
cung di qua mot vi tri theo cung chiéu) la 9 phut 50 giGy.

. ; i N
Tinh chu ki T ciia con lde P va tri s6 cila gia téc trong luc g .

2 Diém thdp nhét M cia con ldc P vach mét cung nhd, cé thé
coi nhu mét doan thdng. Bién dé dao dong cia M la 6cm.
Tinh vén téc cuc dai cia M va vén téc khi d¢ doi cia M la
2cem. : :

Gidi

1) Ta c6 T hoi 16n hon T,

Goi 6 12 thoi gian giita hai 14n trung phiing lién ti€p cda hai
con lc. Trong thdi gian nay, gid st con lic (P) lam dugc n dao
dong, thi con l4c (P,) 1am dugc n + 1 dao dong.

" Ta c6: 0 =0T = (n+ 1T, = 9p50s = 590s -
' . 0 0 .
: =—==-1
Suy ra n ToT,
hay: 1_1-1_1 1 2%
SR T T, 6 2 590 590
T = 2,007s

Chu Ki ciia con 1ic don déng bd véi con ldc (P) la:
T =2nr JZ
g
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_ 4n? _ 4n2.1
T2  2,007?

2) Van t8c cyc dai clia'M : v = Ao v6i bién d9 A = 6cm, tin s§

Suy ra: = 9,79 m/s?

6c: o= CL
goéc : T |
Suyra: = vg4=18,77 c/s
Vian tdc cia M khi ¢6 d6 doi 1a x = 2em

v= m/A2 -x% = 17,7 coo/s

32 Mbt con ldc gbm mot thanh OA c6 khéi lugng khéng ding

ké, quay quanh mét truc ndm ngang, vubng géc véi thanh
tai 0. 0 dbu A cia thanh c6 mot qud cdu rdt nhé khéi
lugng M. Cho con ldc dao déng voi bién do nhé.

1. Con ldc ¢ chu ki T, = 2s & 0°C tai mot nai c6 g = 9,81SI.
Tim chiéu dai l, cia thanh & nhigt dé nay.

2. Nhiét d¢ tang lén toi 20°C. Héi sy bién thién tuong déi cia
chu ki. Cho biét h¢ s6 né dai cia thanh la A= 1,85.107°.
Con ldc nay dung lam con ldc déng hé thi déng hé chay
dung & 0°C. Héi 6 nhiét do 20°C déng hé chay nhanh hay
chdm ? va nhanh hay chdm bao nhiéu trong 24 gio ?

3. O nhigt do 20°C, chiéu dai cia thanh la l. Gdn & trung diém
cta thanh mét kh6i nhé cé khéi lugng m. Tinh chu ki con lde

kép nay theo I, M, m. Chiing t3 ring su hién-dién cia m lam
gidm chu ki con ldc. Tim tri s6 cia m dé con ldc kép nay vén
ddnh ding gity (chu ki védn la 2s) & 20°C.

Cho: M = 500, LD
0 g va M-<<

Gidi

l
1) Ta cé: T, = 2r\/§ v6iT, = 2s , g = 9,81m/s?

197




’ 2
Suy ra: l, = 4193g = 0,995m
n

2) 4 nhlet d6 6=20°C, chu ki la :

_2(\[ n’\/l(“w) 1+x

_ Suy ra: ’-I"L (1+20)2 v6in0 << 1
T I
—=1 —A h DoT—— ==
T, +29 ay T, 1 27»9»
D¢ bién thién tuong dé6i cha chu ki :

dT T-T, 1
Lo leo

) T, T, 2

! dT

1. 5 ) _4
—==1,85.10".20 = 1,85.10
. T, 2 85
P bi&n thién nay duong , ¢6 nghia 1a chu ki ting lén, suy ra
ddong hd chay cham di

' dT la thoi gian chdm di trong mét chu ki

‘—;;I la thoi gian cham di trong 1 gidy

Trong 24g = 86400s, ddng hd cham di 1a :

?P—T.86400 =1,85.107%.86400 = 16s

o

3) Chu ki con ldc kép : 0
’ T oo\ [ |
AN M + m)ga B
R mlsm , (m)
: 6 =0G= —~%— »
trong d6 a —Y;
2 ’
I=m_+ M? : ™)
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Suy ra

m
___'+M£

T = 2n m
V-——+Mg
2

.y ,. ’l
Ta thay : khi khong ¢6 m, chukila T = 2n |—
: g

Khic6 m, chukila T =

T<T

— Truonghgp T" =T, =2s

Suy ra

hay

Suy ra

MM
T =9 |4 1,1 +210) = 9 ’é,_
. g

E.*.M g
2

4 (1+420) =1

<1, suyra

4M - o o
T(l +A0) = (1 + 4M)(1 - 2M)(1 +1A0)

oo
oM *

~1+20-"2 -1
4M

§ L 5 1 o
(vi oM << 1 nén _~m__+1 ~1—2M
2M
m = 4MX\0

m = 4.500.1,85.107°.20 = 0,74g

-
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33 Mét con ldc do‘n OA, chiéu dai Il =1Im, qud cdu A c6 khéi
lugng m = 100g. Kéo con ldc khéi vi tri cdn bdng mét goc la
a = 30° réi buéng ra .

1. Tinh udn tbc v cia A khi qua vi tri cén bdng. L6y
g= 98m/s

Tinh dong lugng va déng ndng khi do.
2. Khi t6i phuong thdng ding , qud cu A dung mjt vién bi'B
¢6 kh6i lugng m’ dang ditng yen.

Tha nhén rdng, trong sy dung, dong lu‘ang va dong ndng
cia hé (A, B) dugc bdo toan. Lép biéu thic theo v, m’ va m
cia : '

-~ Vén téc va clia A ngay sau khi dung
- Vén t6c vp cia B ngay sau khi dung
— Ap dung 6 : Tinh vy, vg voi m’ = 50g, m’ = 100g, m’ = 150g.
C6 nhdn xét gi vé 3 truong hop nay.
3. Ldy m’ = 50g va gid si bic ddu, B duge d€ & mot mép ban
’ ndm ngang.
a) Tinh bién do géc f, cia con ldc OA sdu khi dung .

b) Khdo sdt chuyén dong cia B sau khi roi khdi ban, téi mat
dét thdp hon mdt ban la 80cm.

Bé qua c¢de luc ma sdt.

-

Gidi
1) Van t8c qua cdu khi qua vi trf cAn bing :

V= ‘\l2g’l(cosa —cosa,) Vvbia=0,cosa=1
cosao=32@ ,€=9,8m/s%, I =1m

Suy ra B v =1,62 m/s
bong lugng  p = mv = 0,1.1,62 = 0,162 kgm/s
Bongning  Eq=ymv'=0,1.162"=0,131J
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2) DPong lugng ;;ngdc khi dung cda hé :
b} =pa+0=mv
Sau khi dung: p, = mv, + m’vg
Dbong lugng duge bao toan. Ta c6 :
. mvV = mvy + m'vg 1)
Biéu thitc bdo toan dong ning ciia hé trong sy dung :

1 v2 : _>1 2 1 Iy 2 ’
Em +0-§va +-5mvB (2)

Tit (1), suy ra:vp= M, th& vao (2), ta ¢6 :

oy B mt, m(m )vz

Ta c6- biét sd A ciia phuong trinh : A = m?v?
2

m m
——vimv —=+1
Suy ra vy = - =0y
m m
m1+-——7 —,+1
m m
m -
' ' ol m-m
Vaytacé: va=vvava=s D2 yv-= v
m m+m -
——'+1
m

— V6i vy =v,suy ravg= mv - va) _ =0, nghla 1a sau khi A dung
m’

vao B thi B vln ddng yén va A vin c6 van téc ci, bat ké cdc
khéi lugng cha hai vat (m va m’) 1a bao nhiéu. trusng hgp nay
khdng xdy ra trong thyc t&, vy khéng nhdn nghiém nay.

b}

o m-m 2m
- V8ivy=—"——v,suyravg=———v

m+ m m+ m’
Ap dung bing s§ : m = 100g , v = 1,62m/s
50 , 200
’=50g : = = 0,54m/s , ==—v = 2,16m/
I R T-" M AT ®
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- NhGn xét: Khi m’ < m : vdn téc sau khi dang cia hai vdt A, B
' -
cung chiéu véi vin téc v cida A trude khi dung.

A N A N o
GB v GB\VA b

Tru6c khi dung . Sau khi dung

) 200
e m=100g:vya=0 , vB=ﬁv=y=1,62m/s

— Nh@n xét : khi m’ = m : sau khi dung vdt A diing yén, vdt B bdn

Lo
di vi vdn téc bang vdn toc v cia a trude khi dung
A B A B
— \ : - >
: ; E ; v O E vg =V

-50 200
’=150g ; = =-0,32m/s , = = 1,30m/
b= 1808 va =gy 5+ V8 = oo = L3O
- Nhan xét : Khi m’ > m : sau khi dung, vdt A bdt ngugc .tré lai,

. -
vdt B c6 vdn téc theo chiéu vdn téc v cia A trude khi dung

o= OG-

3) a) Sau khi dung , qué cdu A c6 vén tdc va = 0,54m/s. Pay chinh
12 van t6c dao dong cia A § vi tri cAn bing, sau khi dung vién
bi B. - ;

Khi A ti&p tuc di 1&én, dong ning & vi tri cdn bing bién ddi
dan thanh thé ning.

Khi 1én t6i diém cao nhat, ¢c6 d6 cao h so v6i vi tri can bing,
géc léch cia sgi day chinh 1a bién 46 géc B,. Thé ning E, tai
vi tri nay bing v6i dong ning ciia A tai vi tri cAn bing.
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\E¢‘= mgh = ';—mva"’
: 2 2
Suy ra =t 0547 0,015m
2g 29,8
h = 1,5cm
OH [—-h 985
Ta c6 : =——=— = —=0,985
a cb cosf, ; ] 10
Vay B, = 10°

0,8m Y

_’
. vy H

b) Sau khi roi khéi méit ban, vién bi B roi vé6i gia téc trong luc

g - A

g , v6i van tdc ban dau la vp = 2,16m/s

Chuyén dong chi&u cia B xudéng truc hoanh O’x 1a :

%
x = vpt (vigia tdcaq=hc g/ox=0)
Chuyén déng chidu xudng truc tung O’y 1a chuyén dong nhanh

dan déu vdi gia tdcla :
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__)
a;=he gloy =
Phuong trinh chuyén dong:
) L 1.,
y= Egt

Thay t = X , ta c6 phuong trinh quy dao :
VB

y= —z-fl?xz = 1,05x% ¢6 dang parabol.

Khi B roi xudng mit d4t : vq = 2,16 m/s
, _ vs? = 2gyy = 2.9,8.0,8 = 15,68
Van téccla Btai H: vy? = ve? + vs? = 20,35
Suy ra vg = 4,51 m/s

3" Cho mét con ldc thuén nghich dao dong truse mot con lde
ddng hé ddnh ding gidy (Chu ki T, = 2s). Con ldc déng hé
dao déng hoi nhanh hon con ldc thun nghich . Lén tring

* phing thit nhét cia hai con ldc (di qua vi tri c6n bdng theo
cung chiéu) xdy ra vao ding lic 8g. Ldn trung phung thu
tu xdy ra vao lic 8g21ph 40s

1. Tinh chu ki cia con ldc thudn nghich

2. Méi lén trung phiang duong nhu kéo dai trong 20s. Héi sai
s0 tuong déi l6n nhét cia chu ki trong phep do trén va dé
chinh xdc ciia phép do gia téc trong luc g vdi con ldc nay ?

3. Con ldc thugn nghich dao déng trong khong khi . Néu ké téi
lue d6y archimede thi chu ki thay d6i nhu thé nao, khi dao
dong vdi bién do nhé, so vdi két qud & cGu (1). Cho khéi
lugng riéng cia khong khi la d = 1,3 g/dm®, cia kim logi
dung lam con ldc la p = 8,8g/cm’.

Chog=9,8m/s
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Gidi
1) Thoi gian giita 14n tring phiing thd nhat va tha tu :
' t'= 36 = 21p40s = 1300s
1300 e . AN N N ca iim
Suy ra 0 = -—3——s (thoi gian gitta hai lan trung phung lién tiép)
Ta cé: T, <T 7 .
Sau thoi gian 0, con lic déng hé da lam hon con 14c thuin
nghich mét dao dong .

“Ta c6: 8=nT= (h + )T, , n = s0 nguyén
Suy ra: 1.1 1.1 3 _ 641

’ T T, 6 2 1300 1300
Vay: T = 2,009s

2) Phép do thdi gian t = 36 pham phai sai s& 16n nhat 1a 20s.
Vay tri s6 @ pham phéi sai 80 16n nhat l1a 23—03

20

Ta cb: de =.?s
Bié’u thic cia T theo 6:
v T = _T6
6-T,

-Sai s6 tuong d6i cda chu ki la :
dT  d(T8) d®-T,)

‘T Te 6-T,

Trong d6 T, lé—trj s0 cho sdn, khong cé sai s6 , vay ta c6 :
dT _T,d6 _do ' do _do
T T8 6-T, 6 06-T,

Avy o ﬂ_ __QT_
Vay: T " ' 00 — Tg)| 9
= 2 20 _ 7405
1300(1300_ ) 3
3 3
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e Luwuy: Trong phép do, nguoi ta khéng thé bist duoc sai sé la
thita hay thidu , do dé phdi ldy tri tuyét déi
T chu ki T do duge, ta suy ra gia téc trong luc tir cong thic

i . , N
T = 2(\/é trong d6 [ chiéu dai con ldc don dong bé v6i con

14c thugn nghich (Xem lai bai todn 32)
4n®

Suy ra: g= ?g-l ‘

Sai s8 tuong ddi clia g trong phép do 1a :

dg _ ,dT _ 2(7.10-5) - 14.10°°
g T

'3) Khi dao dong trong khéng khi , con lic’ ngoél trong lugng

m g con bi ddy 1én béi luc ddy Archimede f cda khong khi.

Do d6 dudng nhu con lic nhe bét dl va ¢6 trong lugng biéu

kién 1a :

- - o £
mg =mg + f hay g = g—

Trong d6 f = V.d.g (trong lugng chd khéong khi bi con 14¢ chiém
: _cho) ‘ A
" m=V.pg
V-1a thé tich khong khi bi con lic chi&m ch$, ciing chinh 1a
thé tich con lic.
| d

Vay: =g-=
.y' g"gp

l ; ,
Chukibaygivla:T = 27\'\/; , 1 = chiéu dai con lic don ddng bd

So sdnh véi chu ki dao dong T khi bd qua luc d4y Archimede

oy
g
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Ta ¢6 : —g—:\/—g—':: g = 1 zl.{._.d_
g

d 2
A \/1—1 PE
P pg :
Vi Q—<<1nén 1——(1-’:1— d va 1 =1+ d
g d Pg 2pg 1--4 2pg
' ~ 2pg
i T-T dT d
Suyraz —-1l=-—==%2-=
wra g T T . 2g -
dr L3 = 0,75.10°

|35

1. Mot con ldc don, chiéu dai |, bi kéo khdi vi tri cén bdng
mét géc la a,. Tinh vdn tdc v cda con ldc khi qua vi tri cdn
béng . L
Tinh ti s6 gita sic cing ddy khi con lde qua vi tri cGn bdng
va trong lugng con ldc.

Ap dung s6: 1=245m, a,=60° ; g=98m/s

. Khi o, khd nhé dé ép dung coéng thic gdn ding :

: 2

S
2

Tim biéu thic cua vdn téc v theo dé doi x, ung vdi goc
léch o,

Tinh v khil = 2,45 m ; x, = 20cm ; g = 9,8m/s".

3. B¢ do vén toc v, cia mot vién dan c6 khoéi lugng m, nguoi
ta lam thi nghiém sau : ' )

cosq, ~1—

4

Vien dan dugc bdn theo phuong ngang vao mét con ldc
don c6 khéi luong M , chiéu dai t khd lén. Vién dan ghim
vao M va lam trong tdm con ldc roi khéi vi tri c4n bdng
mét doan d coi nhu ndm ngang. Tinh v, theo M, m, , d, |
Ap dung s6 : M = 18kg , m = 12g, | = 2,45m,
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PR T

d=20cm,g=98m/s
4. Trong thi nghiém trén, “tinh dong ndng bi mét ciia hé (m,M)

sau su dung .

Gidi

1) Ta cé6: V= \]2gl(cosa — €0S0,)
Khi qua vi tri cdn bing : o = 0, cosa =1
Khi d6 v cyc dai : v = \[2gl(1 —cosa,)
Sttc cing day & vi tri can bing :
T = mg(3cosa — 2cosa,) = mg(3 ~ 2cosa,)

Suy ra ti s6 : I_T = 3 — 2cos0,
_ P mg »
Ap dung s8: coso, = cos60° = -;—
- 1/2.9,’82,45% = 4,9m/s

2) Khi o,nhd: coso,~ 1~ 2o

Suy ra: v = as\gl
véi Ay = %
Ta.cé'. _ _v=xo»%
R 7 [9,8
Apd 0 : =20 |——
p dung s6 v 0,545
v = 40cm/s
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3) Pong lugng ctia hé :

Tru6e khi dung : m.v, +0
Sau khi dung: (M + m)v

Van téc v cia hé sau khi dung chinh 1a van tdc cla con ldc
(m + M) khi dao déng qua vi tri cian bing . )

Vay ta c6 : v =d.0, doan d¥i d chinh la bién d6 dao dong .
Suy ra: v=d —?—

Ap dung nguyén lf bao toan dong lugng trong su dung :
’ mvy, =(M+m)v=(M+m)d‘/%

Vay: vm=M_+md\/§_
: ‘m l

‘ .. _ 18012, [28 _
Ap dung s6 : Vm = 12 .0,2. 2.45 = 600,4m/s

4) Pong ning cha hé :

~ Tru6e khi dung : %mvm2 +0

— Sau khi dung : é(M + m)v2 véiv = dJ% = 0,4m/s

Pong nang mdt di la :

AEy = %mvm2 - -;-(M + m)v>

= 2162,88 — 1,44 = 2161,44 J

36

1. Mot nguoi di Ski, khéi hanh tu A, trugt xubng mot déc AB
c6 do dbc 10%, chiéu dai 200m. Bé qua cdc luc ma sdt .
Tinh vén téc v khi t6i chén déc B. Cho g = 10m /2.
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2.

Véi vén téc v trén , nguoi dé truot lén mot déc BC cé dé déc
5%. Van bé qua cdc lyuc ma sdt, tinh doan dwang trugt lén
déc va tinh thoi gian tuong iung.

“Viét biéu thuc lién hé giita thoi gian ¢, tmh te lic qua B

theo doan dudong e truot duoc lén déc BC.
Ap dung s6 : e = 144m. Tinh t. Bién ludn.

Cdc su ma sdt ddng ké, nén thuc ra, khi khéi hanh ti A '

nguoi dé dat duge vén téc & B la 16m/s. Tinh co ndng da
bi mdt do cdc su ma sdt khi xubng déc.’ cho khéi luong téng
cong cia nguoi di Ski la M = 80kg. '

Dé len déc BA, ngudi dé duge budc vao mot sgi dby kéo.
Chuyén dong lic ddu nhanh dén déu véi gia téc a = 0,5 m/s%,
sau d6 tré thanh chuyén dong déu. Tinh luc kéo theo
phuong BA trong hai giai doan chuyén déng . Luc ma sdt
vén nhu cdu (4)

1) Pp débc cha doén AB: sina = ——

- -
Thanh phan P, / AB cda trong lugng P kéo ngudi di Ski trugt

Gidi
10
100

A oy
xudng doc.

Gia toc a; = % v4i P, = Psina = mgsina :
10 9
a; = gsina = 10— = 1m/s
100 \

Van tdc khi t6i chan déc :
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v? = 2a;x = 2.1.200 = 400
v = 20m/s

-



2) D6 déc cia BC : sinB=—5—
100

.9 v
P, 1a lyc cdn khi trugt 1én ddc BC. -
' P’; = Psinf = Mgsinf

100

Gia téc "ay, = -g sinp = —10i = —0,5m/s?

vg? — v = 2a,x , v 1a van tdc tai B

Khi 18n t6i vi tri cao nhét trén déc thi vg =0

Suy ra quiang dudng trugt lén dd’qc :

0-v: —400
X= = = 400
2a; 2005 o0
Ngoaira,tacé: vg=ast+vVv
Khi lén t¢i diém cao nhat :
p=Yezv_0-20 0
. a - 0,5

3) Quang dudng lén déc e=x = ;lz-aztz + vt

Suy ra: -;-azt2+v1\:—e=0

Tir d6, tinh dugc t theo e :

< (1)
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- —vi,/v2+2a2e

o a

Ap dungs6: e=144m, v =20m/s, a; = ~0,5m/s*

—20 +16

N Z05 |

Bién luan : Phuong trinh (1) l1a phuong trinh chuyén déng cda

mét déng t& c6 gia téc 1a a; < 0 va c6 van tfc ban ddu (tai B)

1a-v. Trong trudng hgp téng quit, chuyén déng nay c6 hai giai
doan :

— Giai doan I : cham dan déu, lén téi diém I céch chédn déc B 1a
e = 144m, vao lac 8s.

= 8s hay 72

— Giai dogn 2 :'sau khi 1én t6i diém cao nhé't\ (x = 400m), vén tdc
triét tiéu, dong tif trugt xudng nhanh d4n"ddy, qua“lai diém I
vao lue 72s. ~

Viy 1y nghiém t = 8s vi dang xét ldc 1én déc.

4) Co néng bi tiéu hao khi trugt
_-)
xudng déc 1a do luc ma sat f .

Co nang tai A : chi c6 thé ning :

Es = Mgh (dong nang E; = 0)
v6éi h ='AB sina

Co nang tai B : chi ¢6 dong nang

EB = —MvB (th€ nang Ep= 0)
Co né.ng gidm di lé

AE = E, - EB M(gh -B-)

10 162
= 80(10.20 -
0(10.200.— 100 2 )

AE = 5760J
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5) Trong cdu trén, cd¢ ning glém di chinh 13 cdng tiéu hao bo‘x
lu’c - sdt f :

AE = Wipaeq = fAB
~Suyra: f==—==——=28,8N

Khi 1én ddc BA, ta van c6 f 28 8N nhung c¢6 chiéu huung xudng
(vi 13 luc can)

Phan tich lue tdc dung vao G (trong tdm clia ngudi trugt Ski)

- - - = -

- Trgng qug P = P]. ~+ P2 (Pl //A.B ’ P2 .L AB)

: - v
— Lyc ma sdt f huéng xuéng déc
_)

— Luc kéo F, cia day:

' e e —.
F, =% +F, (F; // AB, F, 1AB)

—_
— Phdn luc R cda mat

- - -
Trong 46 : P, + F;+ R =0
Vay G chuyén dong de hop luc :
_)

> o5 o
F=F+Pi+ f hay F=F,-P,-f
— Giai doan nhanh dén déu :
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F=F,-P,-f=Ma

Suy ra: Fi=Ma+P, +f

Véi M = 80kg, a = 0,5m/s% f = 28,8N
P; = Mgsina = 80.10—12'= 80N

100
Ta c6: F, = 148,8N |
- Giai doaﬁ chuyén dong déu:a=0

F, =P, + f=108,8N

3 7 Mét vt A (m = 500g) dugc budc vao ddu mét 1o xo c6 do
cing la k = 2,45N /cm va & trén mdt mdt ngang cé hé sé ma
" sdatla a@=0,1.

A
o THIRING
X
Cho g = 10m/s®. Cho A dao dong theo phuong Ox. Liic du
A cdch vi tri c6n bdng la 3cm.

1. Tinh chu ki dao dong néu b qua sy ma sdt.
2. Tinh dé gidm cia bién dé dao dbng, do sy ma sdt, khi A

lam dmjc é dao dong. Luc ma sdt dugce coi la hang sé.

3. Héi A lam dugc bao nhiéu dao dong thi ngiing lgi.

Gidi
1) Chu ki néu bé qua sy ma sat :

T = 21:J§‘= 2r 05 = 2,84s
k 2,45 :

2) Goi A, 1a vi tri cAn bing :
A A a A
A, t=0) "

Bién 49 ban ddu a = 3cm
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Bién‘d(f) sau nifa dao dong 1a 2’ <@ (do ma sat)

Co niang gidm di sau na dao dong la :
AE = 3k a? - Ik a7
2 2
_)
Do gidm cd ning nay do cong tiéu hao bdi lyc ma sat f trén
quing duong & + &
Vay %k(a2 -aYh=fla+a)
Suy ra d gidm bién d6 dao dong sau nita chu ky la:

a-a-= %f (h3ng s8) "

N f f
Hé so at ====
é sOmas o R=P
Suy ra : f = oP = amg = 0,1.0,5.10 = 0,5N
: C 20,5 1 ’
Va AA=a-32 =——-=——cm= 0,41
¥y 245 245 0 oAem
‘ ) R
N , T R
.—’
k T A .
0]
Emmm x
—’
v P
A2 Ao Al
(8] + * —p X
——
v

3) Sau mot dao dong, bién d bi gidm di 1a :
2Aa = 0,82cm
S6 dao dong lam dugc truée khi A ngitng lai la :
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n=—L= -—-—3——- = 3,7
2aa 082

3 8 Mt vét M c6 khéi lugng 1kg, duge bube véo hai 1o xo Ry, R,

ldn lugt c6 dé cung la k; = 2N/cm, k; = 3N/cm va & trén
mét mgt ngang nhu hinh vé. Cho g = 10m/s?

| Rl M RE |

x' X
1. Gid st mdt ngang c6 ma sdt khéng déng ké. Kéo M khdi vi
tri cdn bdng la 4em theo phmmg x’x réi buéng cho dao
déng. Tinh :
— Chu ki dao déng
— DPéng ndng ciia M khi qua vi tri can bdng
~ Thé nang va dong ndng khi M cdch vi tri can bdng la 2cm

2. Cho hé s6 ma sdt cia mgt ngang la a = 0, 1L Tinh co ndng
blen thanh nhiét sau mét dao dong.

Gidi
1) Chu ki dao dong

Hé hai 1o xo nhu trén twong duong mot 10 xo c6 do cing
k = k; + k; (xem chdng minh & bai todn 2). Suy ra :

T=2‘\/; =2"\|k; + k, “'\/;

(k; = 2N/em = 200N/m ; -k = 3N/cm = 300N/m)
'~ Dong ning clia M khi qua vi tri cAn bing c6 gid tri cuc dai:

0,28s

Eq = émv;f = lM(am)2 = E (toan phin)

v6i bién d9 2 = dom, a? = = 500
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Ey = %.1.(0,04)2500 =0,4J

2
~ Khi IxI = 2em : v? = 0¥A2 - x) = 0,6(2)
- S

Pong naing E4= %Mv2 = -;—.1.0,6 =0,3J

Thé ning Ei=E-E4=04-03=0,1J

2) Xét khi M 1am mot nita dao dong ddu tién, di tir vi tri ban ddu
M,; t6i vi tri M.
Do c6 luc ma sat, ta cé :
a=0M;<a
Tuong tu bai (38), ta ching minh dugc :

2f
kl + k2

a-a = (hiing s8)-

véi luc ma sét

_’
AR

—
(%! T

Mo , My
x d o a x
O = vi tri cin bing -
f=oaR =oP =amg = 1IN
o, 2
a-a =g&)‘[¥l |
Do giam bién d¢ trong dao dong ddu tién 12 :
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a-a’ = = ——m
k1 + kz 500
S 4 4 16

7= a-—m=004-—=—"m
Suy ra >~ 500 500 500

a’ = 0,032m
Co nang bién thanh nhiét trong moét dao dong 1a :

AE= *-%kaz - %ka”2 5&9(0 042 — 0,032%)

AE= 0,15J

39 Mot hinh tru B, quay quanh truc d6i xing tron xoay, c6 bdan
_kinh thiét dign la R, momen qudn tinh déi véi truc quay la
I. Mot sgi déy nhe, khéng co dan, cuén trén hinh tru, déu
kia cia soi déy c6 mang mét khéi A c6 khéi lugng M. Cdc
su ma sdt khong ddang k€. Khi hinh tru quay , khéi A di
xudng ti vi tri ban ddu O cia trong tdm

1. Chinng té rdng coéng ciia suc cang ddy luén la khéng trong
chuyén déng cia hé (A,B) '

2. Khéi A duoc thd roi khong van téc déu, tinh vén téc v, sau khi
roi mot doan z = h- bdng cdch ap dung truc tzép dinh Ui
doéng ndng cho hé (A,B).

Nghiém lgi rdng cé thé viét biéu thiuc trén dudi dang
v=Fk\h —k\/’ klamothangso

3. Bdng cdch dp dung cdc hé thiuc cdn bin déng luc hoc,
ching té rdng A chuyén déng nhanh dén déu va tinh gia t6c
cia A theo M, I, R va gia téc trong luc g.

Cé6 thé dy dodn tinh chdt chuyén doéng nay tix hé thic
‘v =~k\z &trén khong ?
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4. Ap dung s6 : M = 50kg, R = 0,1m, I = 2,5kgm?, g = 10m /s>
Véi h = 10m, tinh vdn téc vé gia téc cia A, vdn téc géc cia
B 7 .

Gidi

1) Xét khi A di xuéng mot doan dz, dng véi géc quay dO ctia hinh

tru B.

t ’ —> e
— D6i v6i B, T 1a luc phdt dong c6 momen d6i véi truc quay 1a :
CM =TR
Cong phdt dong thuc hién duge khi lam B quay géc do 1a .
W =Cifdo = TRu.do

._)
— D6i v6i A, T 1a luc cén c6 cong khi di chuyén doan dz la:

W =— (Z/Q.dz
B

A[] | v

v P=Mg
dz ciing chinh 14 chiéu dai cung tron trén chu vi thiét dién cta
B ng véi géc & tam la do.
Ta cé : dz = Rd6
Vay W = - ‘CRde
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- Ta thdy, cong cda sifc cing day trong chuyén dong ctia hé (A,
* B)laW+W =0

2) Péng nang lic diu : Edl =0
DPong ning lic sau, khi A da roi duge mot doan z = h
1 1
Eg = =Mv? + =16
2=9vV *g
Ap dung dinh }i déng nang :

Edz - Edl MV2 9’2 W= Mgh

Trong 46 & = -l%’ suy ra:

-1-(M+—I‘)VZ—M h = Mgz D
2 R2 = gn = gZ .
hay v= ZMgh —k'h =kiz
' ’ V M+—
R
‘ 2M
v6i k= hingsé= __EI_
M+ R2
3) Xét chuyén dong tinh ti€n cia A, ta c6 hé thdc co ban dong
lue hoc (dinh luat NewTon)
ZF =Mg-"T=Ma i
= T =Mg ~Ma

Xét chuyén déng quay cia B, ta c6 momen phat dong la :
CM =TR=10",suyraT = Ly

) R
Vay ta cé Mg—Ma=—I--9”=-'I—avi9”=i
. : . R R? . R

Suy ra gia toc cia A la :



Mg

I
M+§

a= 12 mét hiing s

Vay chuyén déng clia A 12 nhanh din déu -

Ta c6 thé tit hé thic tim duge ¢ cdu trén : v = k\/; suy ra A
¢6 chuyén déng nhanh didn déu.

Thue vay , ta ¢6 cong thic v6i chuyen dong thay ddi deu

v2=2az véia=giatdc ; z= doan di chuyén

hay vV = \[2_31 \/; véi \/% 1a hang s6

' 2M
D6 chinh 1a bidu thie v=T\z véik=\2a = , [~
M+ ?

4) Ap dung sé :
Van tdc cia A :

[ 2Mgh _ [2501010

v = M+L 0. 25 = 5,77Tm/s
R2 0,01
Gia toc cda A :
o e MgI ) 501205 =§m/32
M+— 50+
"R? 0,01
Van tdc géc cia B :
) = l=5—72—577rad/s
R 010

ho Cho m{t bdn rung thuc hién 100 dao dong méi gidy
1. Mui nhon gdn ¢ ddu bdn rung tgo ra tai diém S, trén mat
nudc mot dao dong cé6 bién d6 Imm, truyén di theo moi
phuong véi vén téc déu la 37cm/s
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a) Viét phuong trinh dao dong ciia diém S, theo thoi gian t va
phuong trinh dao dong ciia diém M cdch S, la d;.
Biéu dién cdc két qud trén bdng do thi wng vdi  truong
hop d; = 14,8mm
b) Mdt nuéc cé dang nhu thé nao ? Bidu dién bdng doé thi
dang ciia mdt nudc theo mot phuong Syx vao thoi diém
¢t = 0,06s véa vao thoi diém t = 0,065s. Chon géc thoi gian la
lic bdt ddu dao dong ¢ S; va diém S, di lén.
2. Bay gio 6 ddu bdn rung cé gdn mét chia doi gobm hai mii
- nhon nhu nhau, cich nhau 2cm, gy ra hai dao déng déng
b tai hai diém S; va S, trén mqt nuéc, giong nhu dao dong
é céu (1)
a) Viét phuong trinh dao déng theo thoi gian tai mét diem M
‘cdch S; va Sy la d; va ds.
b) Xdc dinh @ bidu-dién trén hinh vé cdc quy tich nhitng diém
M c6 bién dj cuc dai hay cyc tiéu .
¢) Quy tich cdc diém dao dong déng pha véi S;va Ss

Gidi
1) a) Phuong trinh dao ddng cda nguén S; :
us; = A sin(2nNt + o)

Neu chon gdc thoi gian 1a lic Sl tir vi tri can bing di len chon
chiéu di 1én 1am chiéu duong thi ¢ = 0.

ug; = sin2nNt = sin200nt (mm)
trong 46 t tinh ra s
Phuong trinh dao dong tai M :
: 2nd
g = sin(2000nt - -7;—*)

véi k:vT:-!:ﬂcm

N 100

, 200 o
um = sm(ZOOnt - _37_(1,) , d; tinh ra cm

222



v6i d; = 14,8mm = 1,48cm, ta c6 :
296n) |
uy = sin| 200nt — ? = sin(200nt — 8n)

Vay uy = sin200nt (mm)

b) Trén mat nudc xudt hién cdc_séng tron dong tdm 1a S,, lan
rong trén mit nudc. '
— Vao thoi diém t = 0,06s

. 200n . 200
© u(mm) = sm(lZn -"37 dl) = —s1.n3—7nd1

t6i lic d6 , séng da truyén di duge mot doan 1a :
. R; = v.t = 37.0,06 = 2,22cm = 6\
Bdng bién thién :
A A
0 = = 3
4 2
u(mm) |0 -1 0 1 0 -1 0 1 0

Dang mit nuéce nhu sau :

d, 2\

Lol Fd
>
K8
\E
-3

R2=6L Ry = 61
— Vao thoi di€m t = 0,065s :
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. ( 200n ) ) ( 200nd)
u(mm) = sin| 13n — 37 d,|=sin|n _‘—37 1

200n
\ 37
Poan dudng séng da truyén duge :

R; = v.t = 37.0,065 = 2,405 em = 6,5

u =sin d;

& o 2 2
4 2 4
u(mm) [ 0 +1 0 -1 0

Dang mit nudc :

2) a) Phuong trinh dao dong tai S; va Sz :
‘ us; = uge = sin200nt (mm)
Séng tai M :

. 2nd
— TuS; truyén dén: uy = sin(2001tt - 'nTl)

. 2nd
— Tu S; truyén dén DoUgm = sin(ZOOnt - “%‘l)

Séng téng hgp tai M:
U = upm + Ugm

— d; +d
=2 cosn—(g%-gﬁsin(zoom - 1[—%_21 )

Véi bién dp 1a :
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cosﬂsz_dL) =+1

Suy ra: dz — d; = kX (h3#ng s8 , v6i k = s6 nguyén).
Quy tich 1a cdc nhdnh hyperbol nhidn S; va S, lam hai tiéu
diém.

— Céc diém ¢6 bién dd cuc tiu , dng véi :

cos-’{-(dgr— d)=0
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Suy ra: ds —d; = 2k + 1‘)%

Quy tich la cdc nhanh hpperbol, cing nhan S; va S; lam cac tiéu
diém. Céc nhanh hyperbol nay xen ké giGia cac nhdnh hyperbol
trén

¢) Pha ban d4u ciia séng tdng hgp 1a :
¢ =—3(ds + dy)
Céc diém ddng pha vé6i S; va S, thda diéu kién :

¢ = ¢s1 (hay ¢s2) + k21
k = s@ nguyén '

Suy ra : %(dz +d;) = k2=»
hay d; + d; = k21 (hing s8) ’ -

K=4
V(?l diéu kién: dp + d;* = k2\ = 5:S;
S;S, 100 '
ha k=2 _—_97
v o T 87
Vay k=34,5,.

Quy tich cdc diém nay 13 c4c elip nhan S, va S; 1am 2 tieu diém.
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Truée mot con ldc déng hé P, dinh ding gidy (chu ki
T, = 2s), ngudi ta cho dao dong mét con ldc don P, cé chu
ki T hoi bé hon T, khoéi lugng qud cdu cia con ldc P la
50g. Thoi gian gida hai ldn lién tiép hai con ldc di qua vi
tri cGn bdng theo cing chiéu la 180s. Tinh chu ki va chidu
dai cida con ldc P. Cho g = 9,81m /s>

Con ldc P dang dung yén, nguoi ta kéo P khéi vi tri cén
bang mot géc bang a, = 0,2rad réi buéng ra. Tinh vén téc
qud cdu khi qua vi tri cdn bing

Con ldc cao dao dong tdt ddn do sy ma sdt. Bién dé dao

doéng bi giam é sau 100 dao dong. Tinh cong ma sdt trung |

binh trong mét chu ki

Tinh nhiét luong mdt ra moi trudng xung quanh ti luc con
ldc bdt ddu dao dong téi lic con ldc hoan toan ding yén
va I8y lai nhiét do lic ddu.

Gidi

1) Vi T < T, nén trong khodng thoi gian 6 = 180s giita hai 14n

trung phung lién ti€p, néu (P) lam dugc n dao dong thi (P,)
lam duge (n — 1) dao déng .

6=nT =(@n- 1T,

6 6
: ==t
Suy ra n=r T.,+
ua 11,11, 1
Y T T,70 27 180
T=@ =1,978$
1
Ta c6: T=2n J—T— , suy ra chidu dai con lic don P :
g
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2
%g v6i g = 9,81 m/s?
T .

'l = 0973 m

l

2) Vén téc qud cAu cda con ldc (P) khi qua vi tri cdn bing c6 gid
tri cuc dai F: Va=ado0, a = biéh do
Ta c6: - a=lo,=0,973.0,2 = 0,1946m
0= ?I‘_n = 3,175 rad/s
Vea= 0,1946.3,175 = 0,618 m/s
3) Co bm‘ing ban ddu cda con ldc (P): v
E = mgl(1 - cosa,) , o, 1a bién 46 géc ban diu

Sau 100 dao dong, bién do géc 1a B, = %ao

Co nang con lai la :
E’ = mgl(1 - cosB,)

Co nidng d4 gidm di do bi tiéu hao béi cdc su ma st 1a :
AE = E — E’ = mgl(cosp, — cosa,)

v6i a, = 0,2rad = 11°30 ; B, = %.0.,2 rad = 7°40°

AE = 0,05.9,81.0,973 (0,0112)

AE = 0,005J
AE ciing chinh 12 cong tiéu hao do lyc ma s4t trong 100 dao dong.
Vay cong trung binh cda céc luc ma sat trong mot chu ki 1a :

‘ AE _5 -
— =5.10"J
100
4) Khi con ldc hoan toan ding yén thi toan bd co ning E ban ddu

déu bi bién thanh nhiét do cdc sy ma s4t, lam con l4c néng
1én con ldc tré lai nhiét d¢ lic ddu sau khi da téa hé&t nhiét
lugng néi trén cho méi trudng xung quanh.

Viy nhiét ning tda ra mdi trudng xung quanh 1a :
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E = mgl(1 - cosa,)
v cosa, = ¢0s11°30’ = 0,9799
E = 0,0096 J = 0,0023 calo

52

1. M6t 1o xo khéi lugng khong ddng ké, mét ddu treo vao mét
diém c6 dinh , ddu kia mang mét khéi luong m = 5kg. Kéo
m khéi vi tri cGn bdng theo phuong thdng ding réi budng
ra. V4t m dao déng diéu hoa, ci 10 dao déng thi mdt 8,4s.
Cho g = 9,81N /kg.

Tinh luc d€ lam 16 xo ddn ra Iem
Tinh d6 déan cia lo xo khi cdn bdng

2. Hai khéi.m = 5kg va m’ = 10kg dugc néi véi nhau bdng
mot sgi dGy quang qua mdt rong roc rdt nhe. Khéi m duge -
noéi véi mot déu 1o xo 6 céu (1), ddu con lai cud 1o xo duge
gdn vao mot diém c6 dinh trén mdt d6t. Lo xo c6 phuong
thdng ding . Kéo mét trong hai khéi lugng moét doan nhé

khéi vi tri cdn bdng réi bubng ra. Khdo sdt chuyén déng |-

cia hé va tinh chu ki.

3. Lo xo noi trén c6 mét dau gan cé dinh vao mét diém trén mdt
ddt, ddu kia cia lo-xo gdn vao ddu mét dai bang vdt qua truc
mot mé to quay véi vdn téc 5 vong/s. Pdu kia cia dai bang cé
treo khoi lugng m = 5kg. Bdn kinh cia truc quay la r = 3cm.
Trong thi nghiém nay, lo xo ddn ra 28cm. Mbto quay nguoc
chiéu kim dbng hé.

Tinh cong suét ciia méto.
Néu méto quay theo chiéu nguge lai , véi cing vén tée quay
nhu trén thi dj ddn cia 1o xo la bao nhiéu ?

Gidi
1) Chu ki dao dong :

229




T--8—4=084s
10

Mit khdc T = 2 T »suy ra hé s§ dan hdi cta 1d %o :

% |

4r’m  4n®5 i
k =- T2 5 = 279,5 N/m
,f = 'V6i do dan-Al = 1cm, lyc téc dung 12 :
" F=kAl=2795N
. — Do dan khi treo vat m = 5kg

, mg 5981
AP = 2B 22500 _ 0175
kK 2195 o0
A’ =17,5 cm

- 2) Rong roc 4t nhe nén sic cang day & hai bén rong roc nhu nhau.
. Khi h¢ cén bing :
V4t m cAn bang duéi tdc dung cda 3 luc :

- Trong lugng m g *
- Su’c cang day 'Zf,'

. -
~ — Sdc cang 10 x0 Q'
T’ +mg="C, (1):

Mit khde, xét su can bﬁng cia vit m’, ta c6 : @o =
Tix (1), suy ra : -
Ty = @o - mg = (m’ ~ m)g
hay . kAL, = km’ - m)g
‘ Al, = @0 dan 19 xo khi hé can bing
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mg
e Xét khi m cé 46 doi x
— Hop luc tdc dung vaom :
T’+ mg — C =ma
- Hogp lue tdc dung vao m’:
C-mg= m'a , a = gia téc
Suy ra T -(m-m)g=(m+m)a

vdi stc cang 10 xo la:

- T’ =k, - x)
Ta cé k(Al, - x) = (m’ — m)g = (m + m)a
trong 46 kAl ~(m -m)g=0

Suy ra hop lue tde dung vao hé la : ‘
F = (m + m")a = —kx : lye hdi phuye
Vay hé dao dong diéu hda

Chu ki T=2n1/m+m —on |35 145
K 2795
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3) Khi hé can bing, sidc cing 1 xo 1a
T’ = kAl = 279,5.0,28
T’ =178,3N

’ -
Do sy ma s4t , khi quay, truc mé to tao ra mot luc f tde dung

vao dai bdng, ¢6 khuynh hudng kéo dai bang theo chidu quay
cﬁa} truc. '

Diéu kién can bing :

T =f+mg
Suy ra : f=T’-mg=1783-5.981 = 293N
Cong suét clia mé to :
P=CAlo
XN

CA( 12 momen cia £ :

A" = fr =29,3.0,03 = 0,879N.m
0 1a géc quay trong 1s :

0 =2aN = 2n.5 = 10n rad/s

P = 27,6 Watt
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— N&u mé to quay theo chiéu nguge lai
Diéu kién can bdng: T’ +f=mg -

Suy ra: T’ =-f+mg
’ kAl = —f+ mg
D¢ dan 1d xo: n=TAEE 0071 m
Al =71 cm

43

1

lugng khéng ddng ké, duoc cdng bdi mot

Mot sgi déy thdng dung, chiéu dai l, khéi

trong lugng P,. O trung diém sgi ddy c6 gdn
mot khoi luong m. Khéi lugng nay, khi roi
Ehdi vi tri cdn bdng moét dogn nhé x theo

a
N/
I

phuong ndm ngang, thi c6 khuynh huéng bi V
kéo vé vi tri cn bdng bdi mét luc phuc hoi R

g6y ra do hai siuc cdng bdng nhau , ngugc
chidu, cung c6 cuong do coi nhu khéng doi
la F, do soi ddy tic dung lén m. Khoi lugng  _|

nay cé gid tri bé dé trong lugng khong ddng ké so vdi F.
Tim bidu thic cia luc phuc héi tdc dung vao m theo I, F va x.
Suy ra tdn sé f cia dao dong.

Chiéu dai soi déy va trong luong Po vén nhu trén. Gid sk
khéi luong sgi déy duoc phdn bé déu trén tdt cd chiéu dai
ciia sgi ddy. '
Tim biéu thite cia tdn s6 rung  d€ sgi ddy rung thanh moét

mui. Ldp biéu thuc cua ti s6 £ . Cho biét van toc ‘truyén

séng trén sgi déy la v = \/E, u la khéi lugng moét don vi
n

chiédu dai cia soi ddy.
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Gidi

: -

1) Vi m rat nhé nén bé qua tdc dung cha trong lugng m g
Khoi m dao dong do tdc dung cda cdc siic cing day

~ Hop lue do cdc sdc cang F cha sgi day:
f =~2.F.sina » -2F.a

. ' X 2x .
véi ox—=—

V2 1

)

f= —-ﬁl-Ex trong d6 x = om

!
" Pay l1a lyc phuc hdi ¢6 dang = -2

f=—1owaik=il13

Vay vat m sé dao dong diéu hoa

Suy ra: onf = [ 4F
uy ra: / o=2nf=\|_" =\/m

Tan s6 dao dong:

2) Ta c¢6 hién tugng séng ding xay ra

trén sgi ddy vdi mdt mii dao dong. I =N2
Viytacé: [ = &hay A= X'= 21

2 f
trong dé v = véan tdc truyén séng v V

_VTF-‘ E’
—p"p_i

v6éi m’ 1a khoi lugng cha soi day.

Suy ra tdn s6 rung cda sgi day :
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(Stte cang F vaAn nhu cdu 1, vi trong lugng P,Jam cang day van

nhu trén)

So sanh v6i tdn sd f, ta c6 ti s :

3

‘l" Mot sgi déy thdng dung OO’ c6 chiéu dai

I = Im. Pdu O gdn véi mot bdn rung cé tan sé

50Hz. Péu dusi O ¢ dinh . Mét trong

luong P dugc treo vao ddu dudi sgi déy dé

tago suc cdng. :

. Biét rdng soi ddy rung thanh mot mui véi
P = 20N. Tim khéi lugng soi ddy.
Cho vdn tbc truyén séng trén ddy la

v= F-,, u la khéi lugng méi mét cia sgi ddy
B

2. Tim P dé sgi ddy rung thanh 2, 3, 4 mut.

dung yén & moét vi tri bat ki bét ki.

<

ngudn sing

0]

ban
rung

Sgi ddy dugc chiéu sing bing mot chum tia sdng di qua
mét 16 thing & trén mét dia quay déu quanh truc. Tim vdn
t6c quay cia dia d€ quan sdt thdy sgi ddy dé duong nhu
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Gidi
1) S¢i day rung thanh mot mii, viy ta cé :
l=%hayl=2l=2m
Vin toc truyén séng :

v=— =AN =250 = 100m/s

= |>

3 ’
Ma v= '\/% suy ra khoi lugng sgi day dai 1m la

P 20

== =20 _ 0 002
W=1F =700% = 0002 ke
no=2g

2) Khi sgi day rung thanh :

— 2 mii : I=%=1m

5
v=\/% = AN = 50m/s

P = uv® = 0,002.50° = 5N

f>

~ 3 mdi: [=3%_1m

Wi b
=

v =N = 100

20,
P=pv? = =N
W=7

- 4 mii : o l=1m=2A
A=0,5m
v = AN = 25m/s
P = pv? = 1,25N
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3) Mbi lan 16 thing cda dia t6i truée di€m héi tu S’ cia chum tia -
sang thi day dugc roi sang. N&u giita hai lan chiéu sdng lién
ti€p, sgi day lam duge k dao dong (k = s6 nguyén) thi ta thay
dudng nhu sg¢i day c6 ding yén ¢ cung mot vi tri.

Thoi gian giita hai lan chiéu sdng lién tiép 1a :
0 = kT (T la chu ki dao dong cia sgi day)
k k
0====
N 50
0 ciing chinh 1a thoi gian d€ dia D quay dugc mét vong.

Vay s6 vdng quay trong 1 s clia dia phai théa diéu kién :

l'S Thuc hién thi nghiém nhu hinh vé
‘%i /N c@
° Ut O

P
1. D&y OC béng déng duge cdng nhd cdc qud cdu P. Ti

truong g tgo bdi nam chém c6 phuong ndm ngang, vudng
géc voi ddy OC 6 khodng gitta ciia ddy. cho mét dong dién
i xoay chiéu c6 tén s6 f chay qua OC. Chon qud cén P thich
hop sgi déy OC rung thanh mot mui.

~ Gidi thich thi nghiém tren. ‘

~ Tinh f. Cho OC = 1m, dudng kinh sgi déy la d = 0,2mm,
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- kh6i luong rieng cia dong p = 8,86g/cm®, khéi luong dia

a)

cdn la 24g, khoi lugng qud cdn : 260g, gia téc trong luc
g = 9,81SI. Cho biét vén téc truyén séng trén soi déy théa

C
cong thie v = \/; , Cla sie cang ddy, u khéi lugng
cia 1 mét déy
Pat nam chdm cich O mét khoing bing %. Tim khéi

lugng thich hgp cia qud cdn dé soi ddy rung thanh hai
mui. ‘ -
Chitng té rang néu tq b6 tri ding cdch mot nam chém thu

hai gidng nam chém trén va cich CO mét dogn iOC thi

thi nghigm dat tét hon. N6i ré vi tri cdc luc nam chém
thet hai nay déi vdi sgi day. -

Soi ddy rung déng trong diéu kién & cdu 2. Nguoi ta nhin
thdy sgi déy méi khi né dugc roi sdng béi mot chop sing
phdt ra bdi mot ngubn cé tdn s6 phét sdng la :

50 chép séng mbi gidy. b) 100 chép sdng /s.
Ngugi ta quan sdt théy soi déy nhu thé nao ? Cho biét
mot chop sing duge phdt ra khi méi diém trén soi ddy cé
do6 doi lon nhdt..
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1) bay la hién tugng séng ding x4y ra trén day OC véi hai diu

day c¢6 dinh .

.—)
T trudng B ndm ngang , gid si c6 chiéu nhu ki hiéu trén
hinh veé. :

. . 7
Khi dong dién c6 chiéu tir C t6i O thi luc dién tit f c¢6 chiéu
di xudng; ngugc lai khi dong dién déi chiéu (tir O t6i C), luc
_.)

dién tu f kéo sgi day lén, tao thanh rung dong truyén trén
soi day.
Khi stc cing day va chiéu dai OC thich hgp, sgi day sé rung
thanh mét mai.

<
v o_ Y

. A
j l== = = ——
Khi d6 2 T oN " oN

trong d6 C= [Z m) g = 0,284.9,81 = 2,786N

2
m 54‘-1— p= —(2 107%)’8,86. 103 = 27,8.10°° kg/m

Tan sb rung :

1\/—5
N = = = 50Hz
21

Nhan xét ¢ trong thi nghiém trén, trong mét chu ki cia dong dién,
soi ddy lam mét dao déng, vdy tdn s6 dong dién la :

f=N=50Hz

2) Khi s¢i day rung thanh hai mui :

v 1 c
Ta c6: l=7&‘=§=§ T

v6i T="P+ mg
= (mp+m)g = ®N%u = 50%.27,8.10° = 0,695N
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‘ I=A
O/f x B

, By Bo .
< - —>
l
0,695
Vay: = —=—— — 0,024 = 0,047 kg;
R TP "9 81 ' g
mp = 47¢g

Ta nhan thdy, trén sgi day cé hai bung dao dong, ladn lugt
l .
cach O la -Z va 3-2. Dao dong tai hai bung nay dao dong ddi

pha v6i nhau. Do d6, d€ thi nghiém trén ﬁzéy ra t6t hon, ngudi

ta can dit thém mdt nam cham tha hai cdch O 1a —%? tao ra
“mdt tif trudng nguge chiéu véi tir trudng ctia nam chiam tha

nhat. ,

Trong hinh vé, ta xét khi dong dién chay theo chiéu OC. D&

5 ,
bung b, dao dong ngugc pha v6i bung b;, tit trudng B, phéi

: > ,
nguge chiéu véi B, , do d6 vi tri cdc cuc cia nam chdm thd
hai d6i v6i soi day , phdi nguge chidu v6i -vi tri cdc cyc cda
nam cham thi nhA4t.

_’

Iy f
CEN

ey C )

=T \0B2

- ba| —» ‘
f2

3) Véi tan sé chép sdng 50 chdp/s :

Tin s chép sdng bing v6i tdn s§ rung day . ta thdy dudong
nhu sgi day ding yén
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M4t quan st thdy dang 1 hay dang 2 cda s¢i day tuy theo ¢
chép sdng d4u tién , sgi day & vi tri nao.

hay

(1) © Q)

e V6i tan s6 100 chép séng/ s :Chu ki chdp sangla T, = —s S0

100
1

v6i chu ki dao dong clasgidayla T = 50

: gilta hai 14n chép

sang lién ti€p, s¢i day lam dugc % dao dong. Do dé, mit quan

sat duge dong thoi hai dang sgi day d6i xding nhau nhu hinh

ve.
o>

‘|6 Cho mgt sgi déy sdt, mot déu c6 dinh , ddu con lai quang

~

qua mft rong roc va cé treo mot qué can cé khéi lugng m.
Chidu dai sgi ddy la OA = | = Im, khéi luong la my = 1g. O
khodng giita cda sgi dGy ¢6 mét nam chém c¢6 tédn sé
f=50Hz. Cho g = 9,81SI.

Gidi thich hién tugng séng ditng trén soi ddy.

Tim khéi lugng m cia qud cén dé sgi ddy rung thanh mot
mui hay 2 miii.

Cho m = 2kg, muén sgi day rung thanh mét mui thi chiéu dai
la bao nhiéu ?
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Gidi

QA

T

v nig

1) Khi ¢6 dong dién i chay qua, nam cham dién hat sgi day sit
xudng. Khi i = 0, day sit dugc nha ra, bat 1én. Dao dong phan
xa & cdc ddu day c6 dinh. Sy téng hgp hai séng tao thanh
s6ng ding trén sgi day.

2)
e Khi diy OA rung thanh m{t mii :
(4
Aoy _ VR
2 2N 2N
N la tin s6 rung cda sgi day
lZf: P = mg
po= Eld = 1g/m = 10~°kg/m
272
Suy ra: ‘C = mg=4N%% haym = AN
g

Trong mot chu ki dong dién , sgi day bi hit xudng hai 14n, bat

1én hai 14n. Vay tin sé rung N cla sgi ddy biing hai ldn tin s6

dong dién qua nam cham dién '

N = 2f = 100Hz
_ 410071107
- 9,81

e Khi diay rung thanh 2 mii :

Vay: = 4kg
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, \/'__C;? ,
I = A= E wiT

v
= ﬁ:: N = mg
22 :
- Suy ra: m= N 1kg
g

3) Véi m = 2kg va s¢i diy rung thanh mot mdai :

47

1

a)
b)

Cho mét vién bi c6 khéi lugng m; = 200g dugc treo vao mot
diém c6 dinh bdng mot sgi déy dai Im. Kéo con ldc khéi vi
tri cén bdng mét géc la 30° réi buéng cho dao dong. 'Cho
g=98m/s*

Tinh co ndng cia con ldc.

Tim khodng bién thién cia suc cdng déy trong mét dao
dong.

Cho hai con ldc c6 chiéu dai bdng nhau la Im, cdc qué cdu
¢6 khéi luong ldn lugt la m; va my duge treo vao hai diém
¢6 dinh & gén sdt nhau. Con ldc thu hai dang & vi tri cdn |
bdng. Kéo con ldc thu 1 khéi vi tri cdn bdng mét géc la 45°
réi budng ra.

Tim vén téc cia hai qué cdu sau khi dung nhau. Biét rang
su dung nay hoan toan dan héi, nghia la c6 sy bdo toan

- dong luong va dong ndng cia hé (m, m’). Xét cdc truong

a)

hop sau :

m
my=ms ; ,b) m; =,—2-2
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Gidi
D . .
a) Co ning clia con lic bing thé& nang tai vi t}'i cao nhit cia qua
clu
E = Ph = mg.HI
E = m,g(0OI - OH)
E = m,gl(1 - cosa,)
Vay E = 0,2.9,8.(1 - c0s30°) = 0,263J
b) Sitc cang day :

T = m;gecosa. + ml‘—’lz— = m;g (3cosa — 2cosa,)

Tai vi tri can bing , ‘C ¢6 gi4 tri eue dai o = 0, coso = 1
Cu=02983 -2 BZE) = 2,49N

Tai vi trf ngoai bién, o 16n nhét ( = o), coso nhé nhdt nén ‘C
c6 gid tri cuc tidu : Ty = mygcosa, = 1,70N

Vay: 1,70N < C < 2,49N
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2) Ngay trudc va sau khi duné van tdc cdc qua ciu nim trén dudng
XX
e Diéu kién dong lwong clia hé duge bao toan
m;v; = myv'y + MgV’ (1
v’1 va v’ 12 vén tdc cdc qud cdu sau khi dung
e Su bdo toan dong ning:

émlvl2 = éle’lz + émz\"z2 (2)
T (1),suyra: mgvs = my(vy — V) 3)
Tir (2), suy ra:  myv'y? = myvy? — myv'y? = my(v,? - v12)
hay myv'’s? = my(vy — V(v + V1) = mpVy(Vy + Vy)
Suy ra : V=V, +V
=  myVvy =my(vy + V) ) - (4)

3)+4),tacé: (m; + mo)vsy = 2myvy
2m

Tacé : vy = 1
m; + my

\ , _Inj—m
va V= 1
© my + mg

*M

mg my

Vé6i v, = van tdc qui cAu m; ngay truée khi dung
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= ‘\’2gl(1 — C0S0,) = 2.9,8[1 - -—‘/2—_2—]
vV = 2,4m/s
a) Khi m; = INg: V’l = 0, V’g =V
Sau khi dung, qui cdu m, ding yén & vi tri can biing , qui cdu
m; bdn di véi van toe biing van toc clia m; ngay trude khi dung

)Khlml"%zi v’2=§v1=1,6m/s

V,l = _1‘ = —0 8m/s
3
>
Qui cdu m; bdn di theo chleu clia v, v6i van tdc 1,6m/s

Qua cdu m; bdn ngugc tré lai véi vén téc 0, 8m/s

48

1. Mot qud cdu nhd A c¢6 khéi lugng m = 800g duogc’ treo vao
- mét diém c6 dinh bdng moét sgi ddy dai la I = Im. Truyén
cho qud cu A, dang & vi tri c4n béng , mét co ndng la
0,08J. Cho g = 9,81m /s> Héi :
— Géc léch toi da cua sgi ddy
~ Gia tbe cuc dai cia qud cdu
—~ Chu ki dao dong
2. Qud cdu A dugc gdn véi mt 1o xo nhu hinh
vé . P6-citng ciia 1o xo la k = 16N/m. Bdn vdo
A, dang & vi tri cdn bdang , mét vién dan B c6
khéi luong m’ = 50g véi vgn téc v, = Im/s
theo phuong ndm ngang. Vién dan B ghim vao
A va sau d6 hé dao dong diéu hoa. Tinh :
- Co nang cia hé (y'msm
—~ Chu ki va bién d6 dao dong
— Nhigt sinh ra do su do su ddng (ra don vi la calo)
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Gidi
1) Trong dao dong con lic, cd nang toan phan bing the ning &
vi tri cao nhat (hay dong ning & vi tri cin béng) :
E = mgh
Géc 1éch t6i da cda soi day 1a bién 46 géc o,
€osal, = OH _i-h
0A, l
_E _ 008
mg 0,89,81
'h =0,0102m
Suy ra coso, = 0,9898

voi

o, = 8° .

>
Al A A O A
— Tai cdc gid tri ngoai bién A;, A, , gia tdc cia A c6 gid tri cuc
dai

a=-02x véix=+a (bién dj)
|a|cd=m2.a=§a v6ia = La,

' 8
laly = ga, = 9,81 === = 1,37 m/s?
ale = ga, 180 s
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T A

T vi tri c4n bdng, vat A dugc kéo xudng boi mét luc
f, = 6N, sau d6 cho luc nay triét tieu.

Phén tich cdc luc tde dung vao A khi duge giiz yén & vi tri
thdp nhdt.

Tinh hap luc tdc dung vio A khi cdch vi tri cdn bdng la x

(sau khi fo da bi triét tiéu)

Tinh chu ki va tén sé dao doéng. Viét phuong trinh dao dong
cia A.

Cén thém mét gia trong _Am la bao nhiéu d€ lam thay déi
chu ki 1%

Bé gia trong 4m di. Hé 1o x0 va vht A duac treo vao trén
mot thang mdy di lén trong 14s. Trong 2s ddu tién, 1o xo0 co
do dan la 11mm, trong 10s tiép theo, d6 dan la 10mm; trong
2 gidy cudi, dé dan la 9mm. HSi df cao thang mdy lén dugc.
Cho hé dao déng theo phuong thing ding va thang mdy di
lén véi gia t6c cung chiéu chuyén dong va co tri s6 la
2m/s?. So sanh dao déng nay cia hé véi dao dong & cbu (1).
Léyg=98SI.
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Gidi

1) Trong dao déng con ldc, co ning toan phidn bing the ning &

vi tri cao nhat (hay déng ning & vi tri cAn bing) :

E= mgh

Géc léch t6i da cha sgi day la bién dé géc a,

€os0l, = OH _i-h
0A; l
vGi h= —E—- = 0,08
mg 00,8981
'h = 0,0102m

Suy ra cosa, = 0,9898

o, = 8° .

i Ao Ly
Ay a A A Ag

— Tai cdc gid tri ngoai bién A,, A; , gia tdc cia A c6 gid tri cuc
dai

a=-0’x véix=+a (bién d¢)
Ialcd=m2.a=%a véi a =l.a,

.8
lale = gao = 9,81 == = 1,37 m/s?
ale = go, 180 1,37 m/s
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N 2n l 2n )
Chuki: ° T:—:ZTC’\/:= ~28
® g ‘\19,81

Y .
2) Goi v la van toc cGa hé (A + B) ngay sau khi dung. Ta c6 sy
bao toan dong lugng :

m'v, = (m + m’)v

S m’ 50 1
uy ra V=———V,, V=——=
m+m 850 17

.Cd nang dao dong E’ cGa hé biing v6i dong ning cia hé G vi
tri can bing.

1 1 1\?
E =<m + m'V* = —0,850(—) =0,0015J
2 2 17
Xét khi hé ¢6 do doi 1a x. He chiu tdc dung ciia hai lyc phuc
héi.

e Luc phuc héi do trong lugng :

fp=_(_m_+flﬁgx‘
o
k
B
T’gA
—
A, X

e Lyc phuchéidold xo: “fi=- Kx
Luc phuc héi tdng tdc dung vao Ala:
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f=.-((r.n;lm)g+k)x=—kx
véi Mﬂ +k = 24,34 N/m
Tan s6 géc \/
m+ m’ m+m
o= _9, 81 + -535rad/<
085
Chu ki T=%"-=1,17s

Goi a1a bién dd cha hé. Thé nang ctia hé & vi tri ngoai bién la:

—;—k a’=F (Co ning toan phin) .

) 2R’ 0,003 0.0
Suy ra : as= ® = _24,34 =0,011m

a=11cm
Do gidm dong nang trong sy dung bién thanh nhiét ning :

AE = %m’vo2 - -;-(m + m)v?
AE =0,0250 - 0,0015 = 0,0235 J

Ta c6 " AE =JQ v6i J = 4,18 /eal

Suy ra Q= AJE = 0,0056 cal

49

1. Mét 1o xo duoc treo vao mot diém c6 dinh O. Khi treo vao 1o
x0 mét vgt A c¢6 khéi lugng m = 200g thi 1o xo déan ra la
A, = 1Iem.
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T vi tri cdn bdng, vit A duge kéo xudng béi mot luc
f, = 6N, sau dé cho luc nay triét tiéu.

Phén tich cdc luc tde dung vao A khi duge giz yén & vi tri
thdp nhét.

Tinh ho‘p lue tdc dung vdao A khi cdch vi tri cdn bdng la x

(sau khi fo da bi triét tiéu)

Tinh chu ki va tén sé dao dong. Viét phuong trinh dao dong
cia A.

Cén thém mét gia trong 4m la bao nhiéu dé lam thay d6i
chu ki 1%

B6 gia trong 4am di. Hé 1o x0 va vdt A duoc treo vao trdn
mét thang mdy di lén trong 14s. Trong 2s déu tién, 1o xo cé
dé dan la 11mm, trong 10s tiép theo, d6 dan la 10mm; trong
2 gidy cudi, do dan la 9mm. Héi do cao thang mdy lén dugc.
Cho hé dao dong theo phuong thdng ditng va thang mdy di
lén véi gia téc cung chiéu chuyén ding va c6 tri sé6 la
2m/s%. So sanh dao déng nay cia hé véi dao déng & cdu (1).
Léyg=98SI.
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Gidi
__’ A
'G) -
, — T
vi tri . _2_7_1___ Ao
can bing
X
— Al----
mg
..... Aq 5
mg
— 55 » .
fo v+




1) Hé s6 dan hdi cia 1o xo:

o 0,29,8
k= Eg‘: /2" = 196N/
Al, - 0,01 6N/m

Tai vi tri cAn bing :
‘C, = kAl, = mg )
Tai vi tri thdp nhét A,, qu cdu dugc git ding yén béi 3 lyc :

. - -
e TronglugngciaA: P =mg

: -
e Luc kéo xudng f,

_)
e Stc cing 10 x0'G

_)
Ta c6: - P+f, +Qq =

£ 6
A=t 8 0031
1=k~ 196 o
Al{ = 3,1cm

Xét khi A cdch vi tri can bing 1a x :

Vat A chiu tdc dung cia 2 luc :

- -
— Tronglugng: P=mg

— Suc ciang 10 xo%’ :
T =k (Al, + %)
Hop luc tdc dung vao A la :
F=-C + mg = —k(Al, + x) + mg

Theo (1), ta ¢6 : —kAl, + mg = 0
suy ra : F = —kx = -196x
F tinh ra Newton ; x tinh ra mét
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Vat A dao dong diéu hoa

Chu ki —21:\/7 = 2% 19 = 0,28

Tﬁn & = =5H
SO T Y/

Phuong trinh dao ddng :
x = asin(ot + @)

;o = 21N = 10% rad/s

Chon gdc thoi gian 1a lic A di qua vi tri cdn béng theo chiéu
(+) thi Q= 0 ’ :

Vay: ~ x=3,1sin 10nt (cm)
2) Khi c6 thém gia trong Am :

: m + Am
Chu ki T’=2n’\’ K

™ . /m+ Am Am
Suy ra T_'\’ m = 1+—-m |

Trong d6 bién do a = Aly = 3,1cm

6' ——e— =
Ve T T 100
suy ra — << 1, nén ta cé
Am 1/2
1+_‘=(l+ﬂ) z1+@-
m m 2m
T Am
Suy ra o= =1+—
y T +2m
T AT Am
ha =——l=—=—
y T T ~ 2m
AT 1
S a Am = 2m. —= 2.200.—— = 4g°~
wE ™1 100 ‘8

3) Nhéan xét : trong giai doan 2 cia chuyén déng, dé dan cita 1o xo0
. la 10mm = A, (6 cdu 1)
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- Suy ra, chuyén déng .thang méy

trong giai doan nay la chuyén dong .
déu (vi trong chuyén dong déu va khi -
ding yén, 46 dan 10 xo khi treo vit
—
1a nhu nhau) - T
Trong giai doan 1 : 7 >
Do dan 16 xo 1a 11mm > Al, ;
_)
Vay ngoai trong lugng m g, vat A
con bi kéo xuéng béi mot luc quan —-
- - B F
, -
tinh F' : FF=-ma . mg

._)
Suy ra trong giai doan chuyén dong nay, h¢ c6 gia toc a huéng
1én. '

Vay thang mdy di lén, nhanh d4n déu -
Sic cang | T = F' + mg = m(g + a)
kAl= mg+ ma

Suyra a=..k_A.1_.._g=1_9§'&O_ll_9,81
m 0,2
a = 0,97 m/s?
Quang dudng thang mdy di dugc trong 2s dau :

1 1

z = Eatz = 5.0,97.22 =1,94m
V4n téc sau 2s nay :

v =at = 1,94m/5
Giai doan hai 1a chuyén dong déu v6i van téc 1,94m/s
Quang duong di dugce :

ze = v.t =1,94.10 = 19,4m
Giai doan 3 : 46 dan 10 xo 13 9mm < Al,

Suy ra luc quan tinh F' huéng lén hay gia tdc a huéng xudng :
chuyén dong cham din déu

253




Tacé: ‘C’ + F"=mg hay kA’ + ma’ = mg

Suy ra giatéc:a’ =g — % =9,81 - E%gg- = 0,99m/‘s2

Quang du’dng di duge trong giai doan 3 :

Z3 = —la t2 + Vot
2
Z3 = —5.0,99.22 +1942=19m

D6 cao thang mdy 1én duge :
B h—z1+zz+z3=2324m

4) Hé dao dong trong thang mdy di lén nhanh dﬁn déu vdi gia
toc 2m/s

a hudng 1én , luc quén tinh :

— - . .
F' = -m a huéng xubng -

Khi A cén bing , ta €6

_)
T +mg+ F =0 hay (Zj_mg+F’

kA, = mg + ma -
m(g + a) 0,211,8
= = 0,012
K 196 o
A’y = 12cm > Al, = 10cm  (c8u 1)
Véy vi trf cén bing thap hon & cau 1 1a 2cm

Al,o o

- - m —)
Chu ki dao dong T = 2)(\/% khong phu thugc vao gia tdc a
nén vinc6 T = 0,2s. - '

/
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50 Mét qué cdu dgc A c6 bdén kinh R = 20cm, khéi lugng
m = 50g, dugc treo vao mot diém c6 dinh O béng mét svi |
ddy nhe. Khodng cdich tu diém O toi tdm qud cdu la
a, = 100 cm . '

Coi con ldc la con ldc don . Cho con ldc dao dbng vdi bién
dé nhé. Tinh chu ki dao dong. Léy g = 9,8SI.

2. Trong thuc té , con ldc khong thé coi la con ldc don. Ngudi ta do
duge thin gian 100 dao ding lo 202,3s. Tinh chidu dai con ldc don
ddng bo véi con ldc nay.

3. Déu trén cia sgi ddy dugc budec vao méot diém trén mét
truc thdng dung A Cho truc 4 quay vdi vén tbc géc khong )
doi o dé soi ddy vé thanh mét mgt nén cé nia géc & dinh

la 60°. .
Phén tich cdc luc tic dung vao qud cdu. Tinh @ va sic cang
S - daéy.

4. Bay gio cho sgi ddy va qud cGu quay tron trong mgt phdng
thdng dung . Tim vdn téc vy ciéa tdm qud cdu & vi tri cao
nhét dé sic cang ddy bdng khéng tai vi tri nay. Trong diéu
kién nay, tim vdn téc v, cua tém qud clu va sic cang ddy &
vi tri thdp nhdt.

Gidi

1) Chu ki: T = 27:\/%»- = 2,006s

2) Chu ki con l4c kép:

< 2023 _ 5 003
100

Goi 1 Ta chiéu dai con 14c don déng bo, ta c6:

T=2n\/z
g
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Suy ra: l=- 9,8=1,017m

3) Trong chuyén_dong tron déu , qui cdu A cin bing dudi tdc
dung cia 3 lyc : . )

N .

— Tronglyc P =mg cha A
- 9 N

— Sdc cing day T

>
— Luec quan tinh li tAmF

> 5> o5 o
Ta c6 : P+T+F=0
. =Y - - . ,
Trong hinh vé F 1a hgp luc cha P va T: -
o > -5 o ’ ' '

N F=P+T
Ta cé6 : '

—_

..+
F=F bayF = F’ = mRo?

\

Mat khde: -~ tgo = % hay F = Ptga

Suy ra: mRe?= mgtgd ;="\ hg{'tga

V6iR = aysina. Suy ra : /
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‘m=‘/ g | 98

a,cosa V cos 60°

‘o = 4,427 rad/s
Ngoai ra: cosa. = £
T
Suy ra sic cing day : o

4) Tai vi tri cao nhat A; : sic ciing day triét tidu néu luc 1i-

— N -

tAmF'; can bidng véi trong lugng P
Vil

F’; = P hay m—ﬁ- = mg

Suy ra: ' v1.= \/Rg = \/aog =3,13 m/s
Tai vi tri thdp nhét A, :

~

Ap dung dinh li dong nang trong thdi gian qua cdu di tif A, t6i Ay

lmvz2 - lmv;2 = Wp = mgh
2 2 s CL
vl h = 2a,

Suy ra vy = '\/4gao +viZ = Tm/s

Suc céng day tai A, :
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@2 =P+F’2=mg+F’2

R 2
v6i Fp = m% = 0,05. 22 =245 N
- R 1
vay ~ T,=049+245=294N

51 Cho mot rong roc khéi lu’gng khéng ddng ké, quay khéng
ma sdt quanh truc ndm ngang. M6t sgi déy nhe, khong co
dan quang qua rénh rong roc. Hai ddu ddy mang hai khéi
A va B c6 khéi lugng la My va Mp. L&y g = 9,8m/s* '

1. Cho M= 0,539 kg , Mp = 0,441 kg. Tinh :'

_a) Gia téc cia he .

b) Poan di chuyén , vén téc va déng ndng cia A va B sau 3s
tit lic duge budng cho chuyén déng. )

2. By gio cho B & trén mot mdt nghiéng,-lam vdi mdt ndm
ngang mét géc 30°. Bé qua sy ma sat gida B vdi mdt
nghiéng.

a) Héi My va Mp phdi c6 tri s6 la bao nhiéu dé vén téc cia he,
sau 3s chuyén dong , vén cé tri s6 nhu & céu (1).
Cho biét téng s6 cua hai khéi lugng lubn ludn la 0,980 kg.

b) Tinh suc cdng ddy trong chuyén dong.

~¢) Vao lic t = 3s, sgi dGy bi dut. Chuyén déng cia B nhu thé
nao sau dé ? Tim vi tri va vén téc cia B sau 1,2s k€ ti lic
déy dut.
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D

a)

Gidi

.
Pong ning cia hé lic dau : ' N/
Equ=0

Pong ning lic sau , khi A da di xudng dugc mdt
doan la x : '

N

1 1
F_\‘:dg =‘ EMsz + EMBV2

v
. , PR" A
Cong cua cdc ngoai lyc trong thoi gian trén : ’
W = (P4 — P)x = (Ms — Mp) gx PA
Ap dung dinh 1i dong nang : '
Eg - Ea=W
My + Mo)v? = (My - Mplgx
Liy dao ham hai vé& theo thoi gian t :
’ 1 dv - dx
M, + Mp).2v.— = (M, — Mp)g. —
é( ‘A+ B)'.th‘( A B)g dt
trong dé % =a (giatoc ciaAvaB)
ax _
dt
Suy ra a= (M, —Mp)g 009898 _ 0,98m/s”

M, + My 0,980 _

b) Poan di chuyén cia Ava B:

x=1a2=100989=441m |
) \

Van'tse ~ v=at=0983=294mis
Pong ndng cia Ava B :

Egs = %MA.Vz = %.0,539.2,942 = 2.33J
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2)

PA

- a) Ap dung dinh li ddng ning :
- Trudng hgp 1 :'A di xudng , B di 1én.
%M’sz + %M’B\zz =W = M’,gx — M’ggxsina

%{M’A + M2 = (M4 ~ ’p.Sina)gx = ( ‘A — —2B'ng

Ly dao ham hai v& theo thdi gian , nhu ééu 1, ta c6 gia tdc
A __B)
( ATy B
M,+Mp

. Sau th¥i gian 13 3s, vén tdc v ciia'hé vAn nhu cau 1, viy gia tc
a cda hé ciing Khong-ddi

ciahg 13 : a=

: —_ T =0,98m/s?
Suy ra MM ,98m/s \
Ta ¢c6 M’A _MB_ 0,98(MA- + MB') — 0,98.0,98 =0,098
. ) 2 g 9,8
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b)

c)

Vaytacs: M- Mz’ = 0,098

M’, + M’ = 0,980

Suy ra: %M’B = (0,882
hay M’s = 0,588 kg va M’y = 0,392kg

Trudng hgp 2 : B xudng déc, A di lén.
Lam tuong tu trén, ta c6 :

a= %—_—I\f——)-— = 0,98 m/s’
’ Mg+M', ”
Suy ra : .. .MZ_,B_ M, = 0,098
M’y + M’, = 0,980

Trr dé, ta c6: %M’B = 1,078 -

Suy ra ‘M’ = 0,719 kg
M’y = 0,261 kg
Xét khoi A :
Trudng hgp A di xuéng, B di 1én :
Py - (Co =Mja
Suy ra sie capg day :
C =Py-Ma 'Ag—-a)=346 N
Trudng hop B di xué’ng, Adilen:
T-P,y=

T - Pr+Mja=Myg+a)=281IN .

Chayén ddng cha B sau khi day ditt
Truong hyp J sau khi day dit , gia téc cha B la
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aozPu_SMgsing o o
Mg Mz

Phuong trinh chuyén dong :
X = %a;;t2 + Vot VO v, = 2,94 m/s

x=-2452+ 294t
(g8c thui gian 1a lic day ddt)

Vén téc v = agt + v, = 4,9t + 2,94
' ' 2,94
0 khit= -— = 0,6
| \ v = i 49 S
Béng xét ddu :
t -0 : 0,63
a - . R
v 2,94m/s + 0 . -
va ) - 0 +
x |0  chiamddn 0,882m nhanh din

B tiép tuc di 1én, nhung cham dén, thém mét doan 1a 0,882m,
sau d6 d8i chidu chuyén déng, di xudng nhanh din.

* Sau khi day dat 1,2s:
VitrictaB: x=-2,45.(1,2%+29412=0:B
tré lai ding vi tri ban dau luc day vira didt
Vantée:  v=-49.12+ 2,94 =-294 m/s
] Trub‘ﬁg hop 2 : -~
Gia toc ctia B sau khi day dut : "
‘ap = gsina = 4, 9m/s? (chon chiéu (+)1a chléu xuéng doc)
Van téc ban d4du (lic day dat) :
: Vo = 2,94 m/s
Phu’(mg trinh chuyén déng :
x = 2,45t% + 2,94t
Véan t60: . v=49t+294>0
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Tich v.a ludn luén duong. VAy chuyén déng chi c6 mdt giai
doan nhanh ddn déu, di xudng '

Sau khi day dit 1,2s : x = 7,056 m ; v =_8,82 m/s

5 2 Mot thanh AB, khéi lugng m = 200g, chiéu dai 21 = 50cm.,
chuyén dong quanh mot truc Ala trung truc cua thanh. Hai
déu thanh c6 gdn hai khéi lugng bdng nhau la 150g, kich
thuée rét bé. Cho hé quay vdi vén téc la N = 100 vong méi
phiit.

1. Tinh dong ndng cia hé. Cho moémen qudn tinh cia thanh doi

PR
Ala —ml
vdi Ala om

2. Cdc luc ma sdt lam hé quay chém dén va nging lgi sau 10
,phut g
HJ{i céng sudt trung bmh cla cde lue ma sdt.

3. Thanh dung yén sau khi thuc hién dugc 500 vong quay
Tinh momen , gid si la hdng sé , cia cde luc ma sdt.

4. Suy ra gia téc géc cia chuyén dong trong giai dogn nay.
Nghi¢gm  lai bdng phép tinh rdng thanh quay duge 500
vong trong 10 phiit.

Gidi
1) B@ng n?ng cua hé :

» 1. . 1,
< Eq = s ? + 2.§mv2
v6i - @=2nN= % rad/s

1

Iag = -émlz = 0,0042 kg.m®

v=lB’=§gnm/s
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GY)

© Suyra ©  E4=126J
" 2) Sau 10 phut,.dong nang trén bi triét tidu do céc’luc ma s4t.
Cong suft trung binh clia cdc luc ma sat : '

IWpe! Eq 126 s
Py =i o 2. 220 _ 94 03y
T8 Tt T 600

3) Cong ciia cdc Iue ma sét : : -
Wi = -1,26F

i Mat khdc:n Wy, = CM ms-0, trong &6
i ms = Momen cla cdc luc ma s;it

~. 8= gbéc quay dugce trude khi .ng"l‘xngv

- 0 =500.2n rad = 10007 rad
' Wpe —1,26
S A e = Hme - =250 _ 4 194N,
e =70 = 1000x o
HTaco:  ChMu =10 v6il=Irg+2m7? = 0,023 kg.m?
v6i 0” 1a gia t6c gdc trong giai doan quay cham ddn )
M _410 '
0” = me_ Z410° -0,0174 rad/s?
I 0,023

“Géc quay trong giai doan chdam din_:

0 = %9’%2 + 0.t

~
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trong d6 €, 1a van tdc géc ban dau :
10

0’, = —— rad/s
3
o=_2 (;17 600% + -l-g’—‘eoo 3148 rad
hay n= i—§w~500 vong
2n 2n

4
L

53, Cho hé gébm mét hinh tru ddc khéi lugng M =
50kg, bdn kinh R = 20cm, quay quanh truc O m
ndm ngang va mét thanh OA gdn véi hinh try, A’
c6 chiéu dai l = 60cm. Pdu thanh c6 mang mot
khoi lugng m = 5kg. Khoi lugng thanh khong
ding ké. Ldy g = 9,8 m/s’. Lic ddu thanh OA
thdng ding nhu hinh vé. Bubng cho hé quay.

1. Bé qua luc ma sdt . Tinh vdn téc cuc dai dat
duge béi m. Tinh dong ndng cia hé khi db.
2. Trong thuc té, vén tbc nay cia m chila 3m/s. - O
M
o) Tinh cong cuia luc ma sdt trong giai doan oYy
chuyén dong tinh & trén.
b) Tinh momen cia lyc ma sdt, gid s& la khéng

ddi trong chuyén dong
Gidi
1) Vi tri (1) ban ddu cta hé 12 vi tri can bing khong “bén. Khi
) budng ra hé sé quay xudng vi tri (2).
Khi m to'1 vi tri 2, v4n.tdc cda m 16n nhat

Ap dung dmh 1i ddng ning trong chuyen dong cha hé tu vi tri
(1) t6i vi tri (2)

Eg — Eq; = w = mg.2]
v6i Eu=0
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\ 1,5 1
v ) Eg = <107 + =mv?
! a2 D) +2 :
1

Suy ra 519’2 + %‘mv2 = 2mgl

ma v=1, I =%MR2 - %.50.0,22 = 1kgm?

~ . I
Ta )cé : o %(l_z + m)v2<‘= 2mgl
Vi(cyedai) = 4mel = 3,89 m/s
—+m 4
l2

 Dobgning:  Eg =210+ Jmv? = 2mgl= 25.9.8.0,6 = 588 J

2) :
a) Pong ning trén thuc t&
Eq = %I%;+ %mv2 = 85J v6iv=23mss

-

So v6i k&t qud & cau trén, ddng ning bi hut> dila:
AE,4 = 58,8 — 35 = 23,8J
Dong néng bi gidm di nay 1a do bi tiéu hao bdi luc ma s4t

266



\ Viy tong cua luc ma sét 1a:

\\ Wins = —23,8J (cong cdn).

Ngoa1 ra Wms = CA( . .0 v6iCH . 1a momen cha luc ma sét .

§ = géc quay tif vi tri (1) t6i vi tri (27
0 =mnrad

Suy ra: — A, = _V%m = 238 = —7,58 Nm
, : .

5‘! Con lde don P, chidu dai 1 = 2m ¢ 0°C, khéi lugng m = 0,5
kg, duoc kéo khéi vi tri cGn bing mot la 5° roi budng ra
“khéng vén téc ddu. Trong cd bai todn , luén luon con ldc P
duge giz & 0°C. Ly g = 9,8m/s" _
1. Tinh chu ki dao déng . Xdc dinh thoi diém con lde-di qua
vi tri cdn bdng ldn thi nhét va vdn téc dai cia qud cdum
khi dé.

2. Vao liic m di.qua vi tri c4n bdng , con ldc bi ham (thdng) lai |

va vén toc bi gidm di i Tim bién do¢ cia dao déng sau do.

Cho bist luc ham I6p tite bi triét tiéu ngay sau khi con ldc
qua vi tri cdn béng .

3. Mét con ldc thi hai P’ giéng hét P nhung dao dong & nhigt
dé 30°C. Cho hé s6 ng dai cia con ldc la 1= 2,33.107.
Tinh thoi gian gida hai ldn tring phung lién tiép (hai ton
ldc di qua cing mdt vi trl, theo cung chzeu vao cung mot
tho‘z diém)

Gidi

|1
1) Chu ki: T= Zn\/é =2,837s

Thoi diém con l4c qua vi tri can biing 14n thi nhét :
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=0709$

T
4

Vén toc kh1 dé
viZ= 2gl(cosa — CO0Sdl,)

Vo

v6i cosa = cos0 = 1

2
cosa, = 1—%— .

T/4

Suy ra vil= glao :
hay = o\ = 0,386.m/s .

2) Van tdc cGa m tai vi trf can bing sau khi_chiu tac dung cia luc
ham:

Vg = %Vl = 0,232 m/s o

Co ning dao dong sau khi ham 13 :
E = :‘;mvz2 - %.o 50,232 = 0,13 J

Co ning nay bAng v6i thé ning con 14c khi 1én tdi vi tn cao
nhit : E = mgh

h = 6 cao 16n nhdt tinh dén mit ndm ngang qua vi trf can -
bing. -

N
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3)

E 0013
h =—=—— =0,0027
mg 0598 "
Suy ra cosP, = l—l—h =1- lll-

- 2
Vi B, bé nén cosP, =1 - %’- 1-

: [en
Do. d6 : \/—; = 0,052 rad hay Bo = 3°

Chu ki cta con ldc

~

r\’\/: véil’ = I(1 + 19)

So véi chu ki con l4c P :

T=2

» r ‘
Ta c6 %:\/; \/1+xe ~1+§7\.9 - 1

0 |~

Goi ‘C 1a thii gian gitta hai ldn tring phimg lién ti€p, trong thdi

gian nay néu P’ lam dugc n dao dong thl P lam duge n + 1 dao
dﬁng

T =0T =m+1T

hay - AT -T)=T
T
Suy ra ‘ D=5
© Ma tir (1), ta c6 :
T T-T 1
4~ _1 =——==20
T T 2
2 2
Va n == ———— =2861
o4 A0 233407530
Suy ra T=(n + 1)T = 2862.2,837 = 8119s
- T= 2g15p19gy -

~ : 269




5 5 M¢ét thanh citng , khéi luong khéng dding ké, chiéu dai
© - 60cm, c6 thé quay quanh mét truc ndm ngang di qua trung
diém O cia thanh. Trén thanh nay c6 hai khéi M va M’
déng nhdt rdt bé, khéi lugng la m = 2g, c6 thé trugt trén

thanh . Pgtl = OM val’= OM’. Ldy g = 9,81 m/s%

. Bé qua ma sdt. Néu trén thanh chi c6 khéi M v l= 30cm
Tinh chu ki T, con ldc khi bién dé6 nhé.

. Gi nguyén vi tri cia M. Dgt thém M’ trén thanh . Tinh chu
ki T cia cdc dao dong nhd cua hé.

Viét biéu thic cia T theo T, va theo x = L (l’ c6 thé duong

hay am tuy theo M’ cung bén voi M dé'z v6i O hay trdi bén
vGi M)
Biéu dién trén dé thi su bién thzen cia T? theo x. Héi chu

_kinhé th't cia con ldc nay ?

. "Cdc khéi M va M*6 2 ben diém O va dugc giiz cich déu O°
la 30cm. He luc ddu quay véi vdn téc 2 vong /s, bi chém
dén do lye ma sdt va nging lai sau 20s. Tinh momen, coi la
hdng s6, cita cdc luc ma sdt d6i vdi truc quay.

Tinh co ndng bién thanh nhiét do ma sdt.

Gidi

1) Chuki: T, = 2r\/§ =1,1s

2) Chu ki con l4c kép :
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va momen quén tinh :

7 I=m+ m% =m(®+ 0%
. 2 2
Suy ra: T=2n Ll”
o gl+1)

hay - T

v6i qui u6c x > 0 khi M va M’ ¢ cung bén
x < 0 khi M va M’ § khéc bén (so véi truc quay. O)
21 + X2

Suy ra T =T,
1+x

Pat y = T?, ta ¢6:

2
y=T02—11—+-X—,—1 <x<+1
+X

g_x_x2+2x'A— Lp2
= 2
dx 1+x)

» y’ =0khi x = 0,414 va x = -2,414 (loai)
Bang bién thién. ‘

Pao ham y =

~

x |-1 "~ 0,414 ‘ +1
v | - 0~ + 05
y | - T =4,020
| T 3047

Chu ki nhé nhét Gng véi vi tri cuc tidu cta duong biéu dién

trén :
Ty = \/3,247 =1,802s
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Khidé x =7§ = 0,414

Suy ra M’ cdch O 1a:
'=0,4141=1242 cm "
3) Dong ning lic ddu cia hé

Es= %mvz. 2 = mv?

ma , v = 7' = 27N Vi N=2 vong/s
E4 = 0,002.(27.2.0,3)% = 2840.10° J

Sau 20s, dong ning nay bién hét thénh nhiét do sU ma sét
Vay cdng cia ¢&c luc ma sdt 1a : '

412

.

- 3,247 %

T T

'
—
o
£
v e
N
+
e

, Wi = ~284.107* J (cong cdn)

Mbmen cta cdc luc ma sat 1a héing s& nén suy ra chuyén' dong
cua hé 12 cham d4n déu.

Ta cé: = 0"t + 0, vdi 6’0 = 27N = 4x rad/s
Khi hé ngiing quay : = O .
Suy ra gia toc goc :

-0, _0-4n_ = 2
Tt TTa0 s

9”
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Goi CAHM s 12 momen ciia cac luc ma sdt. Tacé :

Wins =CHM 1e.0
2 1 99,2 ) 1 AP 2
trong d6 9=§6t +6.,t=2—520 + 41.20 = 40n rad
. -4
Suyra - CM oy =Nms 284107 _ 506 104N
. 0 40n

Co néng bién thanh nhiét chinh 1a 284.1074J

56 Mot thanh AB, trung diém la O, khéi lugng m = 125g,>.

chiéu dai 60cm, duge gdn vdi mot hinh tru réng T cé truc
ndm ngang vuéng géc voi AB tai O. kh6i luong hinh try la

" M = 100g, bin kinh ‘R = 4cm. Hé quay quanh truc cid

~

hinh tru véi-ma sdt khéng ddang k€ , nho mét trong lugng P
treo vao mot sgi ddy cuén trén mdt hinh tru. Khéz dugng
cia Pla m’ = 50g. L&y g = 9,81m/s.

Tinh momen qudn tinh cia hé déi vdi truc quay.

Tinh gza téc cia P, gia téc géc cia hmh tru, gia téc dai cia
hai déu ‘A, B ciia thanh.

Sau khi P roi duge 100cm, déy
treo bi cat Tinh vdn téc dai cia
A va B khi d6. Tinh dong ndng
cia hé. ’

Trong thuc té , sau khz cdt day, |
hé c6 vdn téc ban ddu nhu céu (3),
sé chuyén déng chagm dén va
ngitng lai sau khi quay thém dugc
120 vong. Tinh momen ma sdt
trong giai doan chuyén dong nay. .
Cho momen qudn tinh cia thanh m'[] P

laI=Lmb? vei b=21aAB
3 P

B
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Gidi
1) Momen quédn tinh ctia hé :

I=IAB+IT=—;mb2+MR2

I=-—0125032+010042—3910“4kgm

2) Pong né.ng cta hé :
e Truéc khi chuyén dong :
-  En=0
¢ Khi P rai duge mot doan x :

Eep = 167 + v v6i0' = X
Edz _V;éz 24 -l-m 8% _
Pinh l dong ning : ) ’
‘ - Eaa— Eq=Px= m’gx
Suyra: - +m)v—0 m’gx
, Lay dao ham 2 vé taeé :
(@ + m’)v.a
Suy ra gia téc dai cia P :
- m'g 0,05.9,81
B ST T 3e10¢
—ztm S 1005,
R? 16107*
Gia tdc géc cda hinh try :. '
a 0,197 2
0" = —=-—-"— =4,925 rad/
R~ 004 9 ‘ra s

Gia t6c dai cia A va B ;
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aA-aB-B”b 4,925.0,3 = 1478 m/s?
8) Van tdc cha P khi cit day :
v? = 2ax = 201971 0,394
v = 0,628 m/s
Van tﬁ:c goéc cﬁa‘hinvh tru :

-

9 = R —1569 rad/s

Suy ra van tdc dai cia A vaB:
va= vp=0.b=471m/s
Pong ning cta hé khi day dat '
1,2 1,
Es= —2'16 2+ é-m v2
Eq= 0,49J
4) Goi gia t8c géc cia hé trong giai doan chdm dan l1a 61
Tinh van toe g6c cia hé : .
-0, = 26"1.6 -
v6i 6, = 15, 69 rad/s 0 = 2n.120 rad u’ng v6i 0 =0 (lac ngu’ng '
quay)
Suy ra 8" = o* ;99,02 =9 _4185()’igz = —0,163 rad/s?
'Cong ma sdt bing dong ning cta hé¢ kic day Wa b1 cit :
) Wi = ~0,49J {cong cdn)
Mat khde  Wie= CH e
Suy ra momen ma sat :

CM e = _mv% =049 g5, 10‘5Nm

N\
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57 Mot thanh cing khéi lugng khéng ddng ke, chidu dai 20

2. He dugc treo bén trong moét xe hoi sao

cm, -6 mét ddu c6 gdn mot qud cdu ddc cé bdn kinh
R = 5¢cm va khéi lugng m = 100g. Péu kia cia thanh gdn
vdo mét truc ab vubng géc véi thanh. He c6 thé quay quanh
truc nay khéng ma sdt. Thuc hién cde thi nghiém sau :

- Cho h¢ dao dong nhu mét con ldc, ta thdy thoi gian dé he |
lam ding 200 dao déng la 3p 22gy é vdi sai s6 lén nhét

la = gu‘iy

Tlm chu ki dao dong ? Sai s6 lén nhdét cia phép do chu ki
nay la bao nhzéu? Tinh chiéu dai con lde don déng bé. Ldy
g = 9,8m/s. Tinh lgi chu ki trén t2 lf thuyét.

cho truc quay ab ndm- ngang va Q
vudng goéc vdi phuong chuyén déng
cia xe. cho xe chuyén déng nhanh
dan déu. Tim vi tri c4n bdng mdi cia
thanh . Cho biét xe dat vén téc
90km [ gior sau khi chay duge 250 m. -

Thanh c6 mang qud cdu duoc gdn vao ~N
truc moét mé to. khi truc mé to quay ,
thanh va qud cdu sé quay . trong miét
mgt phdng thdng ditng. Cho mé to
quay véi vén téc khong déi la 3 vong/s

a) Gidi thich tqi sao swc cdang cia thanh khong phdi la

héng sé trong khi quay .

" b) Tinh site cdng cua thanh : - Tai diém thép nhd’i‘ ;s — Tai

diém cao nhét

c) Lép biéu thuc téng qudt cia sic cang trén theo thcn gian.

Ldy géc thoi gian la liic m & vi tri thép nhét.
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Gidi
1) Thoi gian con ldc thye hién dao déng 1a :

6=3p 22gyg =202,2 s

v6i sai s 16n nhat 1a: A0 = %s =02

Suy ra chu ki con 14c¢ kép :
202,2

T=——_101
- - 200 1s
16 ‘nhét 12 AT=———-O s .
Véi sai s6 16n nhat la: 200 001 s¢

Con lic don déng bd c6 chu ki 1a :

l
T=2 -
, g
- © me2 2
suv i 1= Ly .1_‘&2_% 0,254 m
41t 4n
Tin. lai ~ac At qua it I thuyé't :
1
mgb
Trong dé : b = 25cm; I=1Ig+ mb?

T=2
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I = 2mR? + mb?
I = 0,00635kg.m’
‘Suy ra T =" 1,011s
-—)
2) Xe chay c6 gia tdc a cung chiéu chuyén dong-.
> > ’ :
Luc quén tinh F' = -ma dit vao qué cdu
lam thanh léch vé phfa sau mjt géc o
L F ma_ a
: tgo="—=——=—
- P ‘mg g.
‘Mat khéc, xét chuyén dong cia xe, ta c6 :
V2 = 2ax ‘
véi v = 90km/g = 25m/s
2 .2
25 )
S = =22 - 1,25m/
e = ox " 2.250 s
A 1,25
Va tga = —— =0,1275
d - %= 9580
Suyra o= 7°16

8) Céc luc tdc dung vao qua cdu :
- > »
— Trong lugng P = mg thang ding, luén huéng xuéng
S
— Lyclitam F' c6 tri s6 khong ddi :
_ F’ = mo’R
. > -
- Sic cang T cha thanh
Site cé:ng @ can bing v6i F + P1 trong dé6 P1 13 hinh chiéu

cia P xuong phuong cta thanh.
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Trong khi thanh quay, tris6 cia P, thay d8i theo géc o nén sitc

cing ‘C ciing bién thién
Tai vi tri'(l)'thé'p nhit : '
Ci=P+F = mg + mo’R
véi T Le = 27N = 6n rad/s
C1=0,19,8 + 361%.0,25) = 9,854 N
Tai vi tri (2) cao nhat : - o
Cy=F ~-P =m@R-g)="7894N
“ Tai vi trf bat ki : -
T = P, +F = mgcosa + ma’R
v6i a = ot = 61t ; mo?R = 0,1.367%.0,25 = 0,97°

a1

Suy ra ‘C =0,9n? +0,98cos6nt (N)
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58

1. Mét con ldc don P, chiéu dai 1, khé’t lugng m dao déng trong
mat phdng thdng ding , quanh mét truc-D. Lic déu, kéo
con ldc khéi'vi tri cdn bdng mét géc la a, nhd réi bubng ra
(lic t = 0) khong vén téc déu. '

a) Viét phuong trinh dao dong theo géc léch quay a

b) Tim vén téc cia m khi géc léch la a -

¢) Cho g = 9,80m/s% L = 1,35 m. Tinh chu ki. - .
Chu ki thay d&i bao nhiéu néu g tang them la 0,005 m/s* va l
ting thém la 0,005m ? _

2. Xét mot con ldc P’ ¢6 cang chiéu dai | va khéi lugng m nhu
con ldc P. Con ldc P’ c6 thédao dong trong citng mdt phdng
v6i P, xung quanh mét truc D’ song song véi-D va rét gén |

- truc nay. Hai'truc D va D’ trong cang mot mdt phdng ndm

‘ngang. Lic ddu, P’ ditng yén, P duge kéo khéi vi tri cén
~ bdng mét géc nhé - a, réi duge bubng ra khéng vdn téc déu.
- Gid su trong su dung giita hai con lde, déng ndng cia hé
hai- con ldc duge bdo toan.
a) ‘Xdc dinh vén t6c v-va v’ cia hai con ldc ngay sau khi dung
- b) Suy ra vi tri cia hai con ldc vao nhitng lén dung sau.

1) o
a) Phuong trinh tdng quit :

o= apgih(mt +4<p)=a°sin(%r—nt+ )
Khit=0: T o= 0y = O SiNQ

Sujrrasimp:lhay o=

a ' . 2m, T
4y o = 0, 8in(>+t + 2)



b) Tai vi tri ngoai bién A, : v, =0 y
Pong ning Eep=0
Tai vi tri A, ddng néng la:

Ey = lmv2
2

Ap dung dinh i dong ning :
Ed—E(,o:W:mgh
véi "~ h =IH = l(coso — cosa,) - -

Vay %mv2 —.O.= mgl(cosa — cosa,) '

Suy ra = \[2gl(cosa — €0S0,) = \l gl(oz(,2 -ad)
(vi a va o, bé)

¢) Chuld T=o2n |t =20 238 _ 23316
98
. Néulva gting: chukxlaT’_2K\/;

véi - z’=z+o,005=z(1+9";ﬂ)

g=g+0,005= g(l %)
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1(1 . 0,005)
Peon|—t 27
[ 0,00’5)
g1+
B L G
T e T(1 N 0,005)(1 _ 0,005)
2l 2g
T T(l , 0,005 0,005]
. 21 2g
v6il =1,35m ; g = 9,80m/s*'
AN
T ~2335s

Vay chu ki ting thém la:
AT =T - T = 0,004s _

- 2)

a) Van tdc cla m’ tru6e khi dung 1a v, = 0.

Van téc clia m ngay truée .khi dung 1a van tdc khi vé t6i vi tri
cin bing : a=0,coso=1

vy = \/2gl(1 - cos0,) hay vy = \/gqu
Pong lugng dude bio toan trong sy dung , ta c6 :

mv; + m’v;=mv+mv véim=m’

Suyra  vi=v+V N
’ ’ D'D
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Pong niang cia hé duge bdo toan, nén .

-%mvf = -%m(v2 +v?

v =v2 +v? (23
K&t hop (1) va.(2), suy ra :

(v+v)P=v+v?

Tir d6, ta ¢6 vv’ = 0. Vay : hodc v =0, hodc v=0
- Né’uv:O,tacév’:vi:ao\fg—l
- Né’u v =0, ta ¢6 v = v; (trudng hdp nay vo li : sau khi bi dung,
m’ véin ding yén va m vin chuyén déng véi van toc nhu cit)
b) Theo k&t qua trén : sau khi dung, m ddng yén G vi tri can

bing, m’ ban di VO'l van t&c 1a v = v1 , nghla 1a ¢6 dong ning
ban diu la -;-mv %mvl V4t m’ cang 1én cao, dong niing nay

bién dan thanh thé& niang . Tai vi tri cao nhat con lic P’ ¢6 géc
léch 12 a,. Sau d6 hién tugng lap lai giéng nhu ban dau nhung
theo chidu nguge lai : truéc khi dung thi m ding yén, m’ c6

_)
van téc — vy, sau khi dung m’ ding yén & vi tri & vi tri can
S z . . s s .
bing, m ban di v6i van toc —v,

59 Mot 16 xo kR6i lugng khéng déng ké, c6 mang mot qud
cdu A khéi lugng M = 200g. Khi ddu kia treo vao mot
diém 6 dinh thi chiéu dai 16 xo la l; = 40cm. Lo xo dai
théem Icm néu nguodi ta thém vao M mét gia trong la
m =50g. Léy g = 10m/s? va # = 10

1. Qud cdu A ¢ trén mdt mgt phdng , nghiéng mot goéc 30°

v6i mdt ndm ngang. Bé qua sy ma sdt gita A véi mat

" nghiéng. Ddu kia cia lo xo duge gdn vao moét diém s6 dinh
trén mdt nghteng
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a) Tim chzéu dai l; cida lo xo.
i b) A dang & vi trt can bang. Tdc dung vao A mét lu’c bing
‘ “F = IN theo phuong cdn bdng cia lo xo, sau dé luc nay bi
N triét tléu ngay. Viét phuong trznh dto dong cia A. Léy géc |
thaoi gzan la lic tde dung luc F vao A. g
2. Qud.cu A vdn & tréen mat nghiéng. Péu trén cia 1o xo
duge néi véi mét sgi déy quang qua mét rong roc rdt nhe.
Péu kia ciia sgi ddy c6 mang mét khéi B. Tim chidu dai I
cia ld xo khi hé chuyén dong theo chiéu miii tén véi gia tbc
a = Im/s®. Tim khéi lugng cia B. <
3. Lo x0 vdn mang qud cdu
A. Bdu kia cia ldo xo
duge gdn vao mét truc 4
 thdng ding c6 chuyén .
déng quay déu. Trong khi

hé quay, 1o xo lam véi

truc 4 mot goéc la f=45.
Tim chiéu dai 14 16 x0 va-

vdn t6c quay cda truc A
’ Gidi

He s6 détn héi cia 1o xo0: )
k =28 _ 0, 05.10

= /
N 0 oL 50N/m
Khi chi treo qua cdu A ,dpdanla:
_Mg_0210_ 2 _
Ah=50= 50 "o - tm

Chiéu dai khong co dan caa 10 xo la : ,
lo=1l;-A;=40-4=36cm
1) Khi hé & trén mat phing nghiéng.
a) Xét khi A & vi tncﬁn bing .
Luyec tdc dung vao A : '
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.

> -

T — -
— Trong luqr}g P =P+ P, (P,LCD, P,//CD)

: . e e
— Phédn lyc cla mit nghiéngR: R +P, =0

X . —>

— Sic cang 16 x0T

Khi A can bing :
‘C = P, = Psina = Mgsina

Suy ra 46 dan 10 xo :

Alz = 2cm
Chiéu dai 16 xo :
' la=1,+ Al =38 ecm
__)
'b) Khi bi tdc dung luc F, qud cdu A d&i khéi vi tri can bing
mjt doan la :* -

=im=20m
50

a=

= |

Py doi nay chinh 1
triét tiéu.
Phuong trinh dao dong : x = asin(ot + ¢)

. ' ’k - ’50 - -
v6i O = Vi 0’2—5\/i6~51trad/s

[\

_)
bién d9 dao dong cla A sau khi lyc F bi
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Vao lict =0 : A & vi tri cAn biing nén :
x = 0 = asing
" Suyra sinp=0hay ¢=0hodic p=n
Né&u chon chiéu chuyén dong luc ban  ddu cia A lam chiéu
duong thi: .
v(t = 0) = acosp > 0 hay cosp >0
Tacé: o=0
o Vay x = a sinot
‘X = 2 sinbnt (cm)
2) Xét chuyen dong cia M :

- oS> o
P,+R=0
T -P,=Ma

- ‘C = P, + Ma = M(gsina + a)

T - o,2<10.;—+ 1) = 12N

P¢ dén 1o xo:

Chiéu dai 10 xo : _
ls =1,+Al3=2384cm
Xét chuyén dong cia B':

—@:M’ahayM’(g—aj:@

T 19 '
M= =1%ks=1333¢g.

g-a 9
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3) Céc luc tdc dung vao A :

%
Trong lugng P
-_ .
Stic cang 10 xo0 'C
- < ,
Goi F 1a luc quén tinh li tdm, ta c6 :
2> 2> o

F' P+T=0
— - -
. hay . _ P+ TC=20
. ‘ - -
vGi P‘ P+ F
Ta c6 sdc cdng 10 xo :
T=p-L_-Me _o[on
R cosB cosp 2\/_ :
D6 dan 16 %o :
C
’4 = = AC‘HI 5 66 cm
k 50

Chiéu dai 1o xo :
' ly =1, +Al;=4166cm

A

Ngoai ra F’ = P.tgB = Mgtgd5° = 2N hay Mo’R =2 N
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© Van téc gbéc cha A va truc quay A:

ﬁ v6i R = l4. 'sinB = 29,45 cm )

= __2 = 5,827 rad/s
0,2.0,2945 }

60

M{it thanh nhe, quay quanh mét truc O ndm ngang vubng
gbc vdi thanh , c6 mang hai khéi nhé m, va ms & hai bén
truc quay : m; c¢6 dinh , my c6 thé di chuyén trén thanh. Vi
tri ctia m; va mglén lugtla Ava B. Dgt OA=c, OB=x

Tinh khodng cdch a tit truc quay O toi trong tdm G cia hé

_ theo mj, my, ¢, X.

w
b)
3.

Tim chiéu dai con ldc don déng bo va chu ki con ldc kép néi
trén khi dao dong véi bién dé nhé. Ap dung bdng sé :
m; = 90g, my = 10g, ¢ = 5em , x = 5cm. Tinh o, I, T

Con ldc dugc diung lam mdy ddnh nhip va mdy nay g6 mét
tiéng sau mdi nia chu ki. Goi n la s6 tiéng méi phut. Cho
m di chuyén trén thanh dé x bién thién trong khodng 6cm
va 35¢cm. Ngoai ra C vén la 5cm

Khi cho my ra xa ddn O thi n ting hay gidm ?

Xdc dinh x ing voi n = 120

Mady dang ddnh nhip véi n = 120, nguoi ta nghiéng mdy dif
dé truc quay lam mgt goc 30" vGi mdgt ph&ng ndm ngang .
Tim gid tri mdi n’ cia n.

Léy g = #m/s®

N Gidi

1) Vi tri trong tém :

a= I—G‘ —MyX +mM,C
m1+m2

Chu ki con 14c kép :
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- f
I
T=2\|————
\/ (m; + my)ga

véi T = myc? + mox?
2 2
Suy ra T = 2n (myc + mox)
y gl-myx + myel

Goi [ 1a chiéu dai con 14c don ddng b, ta c6 :

2 2
__myc” + mox
Suy ra l =
l-mox + m,cl

'Ap dung biing s8 : m,; = 0,09 kg, mp = 0,01 kg ; ¢ = x = 0,05m

_— = -
Suy ra : a =0G= 0,04m = 4cm (OG ciung chiéu v6i OA)
l= g'ém = 6,25 cm
. 40

T =21 ,0,06225 =05s
n N

2) Thoi gian gilta hai 14n gb ti€ng lién ti€p clia mdy 1a :
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Suy ra s6 14n go trong mét phut 1a :

-m
n=—60—=§)- glm—;c_z_’;l_ vfi6ecm<x<35cm
T/2 7 Ym;c®+m,x ,

e Nhéanxét: myc = 0,09.0,05 = 45.10°* .
mgx (16n nhét) = 0,01.0,35 = 35.10™ ,
Vay trong khodng thdi gian bién thién cda x, ta ludn luén cé
m;Cc > mgoX.

Do 46 : Im;c — mex!| = mye — myx

Va 60.. [g(mjc — myx)
¥ . =7V mie? + mpx®

Khi cho m; ra xa ddn truc truc quay O thi x ting do dé
. _I_n_%—_m_zx_z gidm nén n ciing gidm

m;c® + mox _

Véin =120, ta ¢6 :

glm;C — moX
120 = §2\ ’ ( ) 2)
) T m;C” + mpoX
Suy ra 4n® = @Jf.—m&z) véi g = n* m/s?
m;C” + mpX

4(m;c? + myx?) = mic — myx
0,09 + 4x% = 0,45 — x

hay 4 +x-0,36=0
Suy ra x = —0,45 m (trdi gia thiét , loai)
va x=0,20 m

Trong trudng hgp nay, ta cé6 :

g = MuC-MpX 0,09.0,05 - 0,01.0,2 - 0025 m
m; +my 01

.a=25cm
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3)

- L
P=(m +mp)g

Con 14c (m4y ddnh nhip) dao déng trong mit phdng vuéng géc

v6i truc quay , do tde dung cla trong lugng biéu kién P’ (hinh

—> .
chiéu cia P xudng mit phdng dao dong)

P’ = P.cosa = (m; + my)g cosa vdi o = 30°

bat PP=(m, +Am2)g’ ,suy ra:

g = geosa = ﬂ2§2@ m/s?

Chukiconlicképla:

v6i

Suy ra

Ta ¢6

1
T=2 \/(m1+m2)g’a

I = m;c? + mpx® = 0,09.0,05% + 0,01.0,2
I = 625.107° kg.m?

m,c-myx 25107

= . =2510"m
m; +m, 0,1
T = 1,075s
w= 80120 120 .44

T T2 T 1,075
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/61 Mot thanh AB c6 chiéu dai l = 40cm c6 thé quay trong mot
mdt phdng thdng ding, quanh mét truc ném ngang di qua
A. Bé qua luc ma sdt ¢ truc quay.

1. Kéo thanh khéi vi tri cén bdng moét géc la 45° réi bubng
cho dao déng. Tim vén téc dai ciia ddu B Ekhi thanh qua vi
tri can bdng.

2. Thanh dang 6 vi tri cdn bdang, phdi truyén cho thanh mot
vén téc goéc toi thiéu ay la bao nhiéu dé thanh lén toi duac
vi tri cao nhdt ndm ngang.

Ldy g = 9,8m/s’.

_ Gidi
1) G vi trf ban ddu AB,, dong ning cia thanh 1a Eg; = 0
Khi vé t6i vi trf can béing, dong ning cda thanh la :

j
Ed = EIAQ 2
Theo dinh 1§ Huygens, ta c6 :
In=Ic + Ma® véia =

.........

|
=
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9

Ap dung dinh i dong ning trong chuyén déng cda thanh tir vi
tri AB, t6i vi tri cAn bing AB.

' AEd=Ed—Edl=Wp
trong dé W, =Ph = Mg (AG - AH) = Mga (1 - cos6;)

v6i . cos0; = cos45° = —‘/2—5
2 1 ) 2
Ta ¢6 : EIAG -0 = Mga (1 - cos6,)
2 2 A2 Ov’
hay —?:Ma .8 = Mga (1 — cos45")
o= 38 [1 _ _@]
2 a 2

v6i g = 9,8m/s%, a = 0,2m, suy ra : 0' = 4,7 rad/s
Van t8c dai cia dau B § vi tri can bing :
vg =1.0"=0,4.4,7 = 1,88 m/s

Dong ning t6i thiéu phai truyen cho thanh dang ¢ vi tri can

_bing d€ c6 thé lén t6i vi tri nim ngang 1a :

1
Egp = —IAmg :

Ap dung dinh li dong ning trong chuyén dong cta thanh tit vi
tri can bing AB lén t6i vi tri nim ngang AB, :

Eg@ - Egp=Wp
. ’ l
trong dé E4 = 0, Wp = Mga = Mgg
Suy ra : . -;—IA(og = —;—Mgl hay %Ma2mg = Mgl

Wy = "’E—g = 8,6 rad/s
2a
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62 Cho hai vdt c6 khé’i lugng ldn lugt la M, va M,, dugc néi véi

nhau bdng ot sgi ddy, trugt trén mét mgt phdng ndm |

- A
ngang béi tdc dung cia mot luc F ‘tée dung vao vdt M,
Cho hé s6 ma sdt giza mdat phdng va hé vét la k, gia toc
trong luc la g.
1. Xdc dinh gia téc cia hé. Bién luén.

2. Tinh sitc cdng cia ddy néi.

Ap dung bing s6 : M; = 600g, M, = 400g, F= 4N
k=01, g=298m/s?

Gidi

1) Céc luc tdc dung vao M, :

Luc phdt dong E

Trong lugng 31 =M, g

Phan lue cia mat ngang N: = —31
Site }céng day ol

Lyc ma s4t f m1 c6 cusng dé 1a £, = kN, = kP1
C4c luc tdc dung vao M, :

Sidc cang day 'Zf
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- ’ -
‘Trong lugng P2 =M, g
. - —
Phéan lyc cia mit ngang N2 = —-P2

N ,
Luc ma sat f m, c6 cudng 46 1a o = kN = kP,
Ap dt_mg dinh luidt NewTon vao vat M; :

S F=M,a hay F-T- f, =Ma

. - -
Luwiyriang: Ni+P1 =0

Suy ra : T=F-f,, -Ma: .
v@i vat M, ta c6:
v ) C ""fm, =Ma

Véytac(’); F—f'ml ~Ma = fmz + Msa

F=fn —fn,
Suy ra ;. a= W

F
hay . a=|——————~=-kl|g
I:(Ml +M,)g ]

Bién luén : hé vat chi chuyén déng néu cé diéu kién

P (

-k>0
™M, + M e

F
h k
ay <(_—_EM1 T
Ap dung biing s6 :
’ 4

K - 041
< 06+04038

Gia toc cia hé :

4 ,
=|—-01{9,8 = 3,02 m/s?
: (9,8 ) Shi
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2) Sde cing day : ,
T=fp, +Maa  =Mykeg+a)

T =0,4(0,1.9,8 + 3,02) = 1,6N

603 Mot khsi tru dac c6 khsi luomg M, ban kink R lan khong
truot trén mét mat phdng nghiéng mét gé¢ a déi véi mdt
phdng ndm ngang. Hay xdc dinh :

1. Gia téc a. cia trong tém C cia khéi tru va luc ma sdt.

. 2. Tinh dong ndang cua khéi tru khi trong tém C di chuyén
duge mét doan la x. Suy ra vdn téc géc ciia khdi tru khi do.
Bé qua cdc luc cdan khdc trong chuyén déng.

3. Ap dung bing s6 : M = 1kg, R = 5¢cm, a = 30°,
g=98m/s’ x=1m

Gidi
N

1) Céc luc tdc dung vao khdi try :

ST .
e Trong lyc P, dugc phén tich thanh hai thanh phén :
' Py = Pcosa = Mgcosa

P, = Psina = Mgsina
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.
[ ]

- -
Phén luc cia mit nghiéng: N=-P;
Luc ma s4t f . .
Chuyén dong cita khdi tru gdm hai chuyén dong thanh phin :

Chuyén dong thing tinh tién ciia trong tam C, coi nhu mét
chét diém c6 khéi lugng M (khdi lugng cta khdi tru)

Chuyén dong quay ctia khéi tru quanh mét truc ndm ngang di
qua trong tam C.

V6i chuyén dong tinh tién cla trong tdm C, ta c¢6 phuong trinh:
Mac = P; - f = Mgsina — f D
vdi ac 1a gia toc cda C.
Véi éhuyé"n dong quay quanh truc C, ta ¢6 phuong trinh :
- 100" =Clf; - (2)
trong d§ T 1a gia téc goc.

N
CAfs = f.R 12 mément cta lugy f d6i véi truc quay qua C.

a 1 '
Ta ¢6 : "= =%, Ic= =MR?
a co R C 2
Tu (2), suy ra : %MRaC = fR
1 B
hay : EMaC = f

Th& vao (1) va don gidn M § hai v&, ta c6 :

) ac
ac = gsinat — ——
2

Suy ra : ac = ggsina ‘ )]
Luyc ma sdt c6 biéu thic 1a :

f = %Mac‘z %Mgsina B - (4)
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2) Pong ning cda khéi tru gbm dong néng tinh tién cda trong

tam C. (Coi nhu mot chat di€ém c6 khéi lugng M) va dong ning
clia chuyén dong quay quanh truc qua C.

1 _
Eq = EMV% + %Ice'2 v6ive =6.R

Ap dung dinh I dong nang vao doan di chuyén x cda khéi tru :
Ea2 — Eq1 = Wy = Ph v6i h = x.sina

trong dé6 : Eq =0 (dong ning ban dau) -
Eq = ddng ndng sau khi vat di chuyén duge doan x
Suy ra : Eg42 = Mgxsina . 5)
C 1 1. o -3 \
Ta c6 : | Eg = -2-Mv?J +-2-1092= ZMRzez
Suy ra vén toc géc cha khdi tru :
o =2 B C®
- RV3M

3) Ap dung biing'sd : M = 1kg, R = 0,05m, o = 30° g = 9,8m/s?

Tu két qua (3), (4), (5), (6) ta c6 :

Gia tdc : ac = 2 .9, 8 = 3,3m/s®
‘ 3 2

. 1 1

Luc ma sat: f= 5.1.9,8.-5 = 1,66 N

Pong ning: Eg = 1.9,8.1.'—2— = 4,9J

2 [49

Van tdc gée: 0' = —— = 51 rad/s
005y 3

O4 1s: khsi tru dac A co khi lugng M, ban kinh r bt ddu lan

khong trugt tit vi tri xdc dinh béi géc m (hinh ve) trén mot
bé mdt hinh tru c6 bdn kinh R.
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1. Xdc dmh cdc luc tée dung vao kh6i tru A.

2. Tinh. luC RA do khéi A tdc dung lén mdgt tru & vi tri xdc
dinh béi géc @
Cho M = 500g va i = 60°.
Tinh R khi A & vi tri thép nhét trén mdt tru.

3. Ldp phuong trinh chuyén dong cia A trong truong hop géc
@ ¢0 gid tri nhdé.
Léyg=98m/s*

Gidi
1) Céc luc tdc dung vao khéi tru A.
. - -
e Trong lugng P=Mg
-
e Phin luc N do mit tru tdc dung lén A.

N
e Luc ma sat f
* Chuyén dong l4n cha A chixdy ra khi c6 luc ma sat nay.
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© 2) Xét chuyén dong ciia khéi tam C cia khéi tru A. Quy dao cia C
12 dudng tron tam O, ban kinh p=R - r.

Ap dung dinh luat Newton vao chuy&n dong cia khéi tdm C, ta
c6 : "

. - - o - —-).
ZF-=P+N+f =Ma

. ; A v
Chiéu hé thic trén xudng phuong phép tuyén CO, ta dudc :

v2
-Pcosg + N = Ma, = M—-&
, P
. 2 -
, V¢
hay N = pcosp + M (1)
: R-r

B 2 / N -
trong 46 a, = Y€ 1a thanh phan gia téc phép tuyén cia a
p

Mit khée, dp dung dinh 1i dong ndng khi A di chuyén tit vi tri
@o tdi vi tri @, ta cé : o
: Es-Eo=W v6i Eg=0
W la cbng cda cdc ngoai luc, trong d6 cong cia I—:I bing khong
vi 1:} Iu(‘)n vudng goéc véi quy dao; ngoai ra trong chuyén dong
lin khdng trugt, cdng cia luc ma st ?cﬁng bing khéng. Do
d6 W chi 1a cong cla trong luong i; .

W =Ph = Mgp (cos¢ — cospo)

Dong ning: E4= %Mv% +.—;-ICG'2

v .
véi 6':—-C—,KIC= lM!‘2
r 2
3
Ed= -4—MV(23
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Suy ra : %Mv% = Mgp (cose — cos@p)

hay : Mv = %Mgp (cosp — cosgg) (2)

Thay vao (1), ta c6 :

N

l

4
Mgcoso + EMg(cosq; ~ C0S(@g)

N

Mg ,
—3~(7 cos@ — 4¢os@g)
Luc do A téc dung 1én mit tru la :

Ra =-N
Vay : Ra= M3—g-(7cos<p — 4¢0so)

Tai vi tri B (thdp nh4t) : ¢ = 0, cose = 1. Thay s6, ta c6 :
Rg= 817N
3) Lap phuong trinh chuyén dong cta A.
Ldy dao ham phua'né trinh (2) theo thoi gian, ta ¢6 :

dVC 2 . do
VoTgp T TgEpsine g
; do
véi Ve=po' =p— (3)
dt ,

Nhén xét : Chon chiéu duong nhu hinh vé. Ta thdy né&u A ti
phia trdi ti€n vé phia phai thi vc > 0, déng thi géc ¢ tdng vé

. dp
dai s6, hay — > 0.
dt

Nguge lai, néu A tign tir phéi sang trdi thi vc < 0, géc ¢ gidm

. } do
vé dai sd, hay — < 0.
dt

Tu (3), suy ra :
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dVC d (p

Tl dt2 4)
Thé (3) va (4) vao phuong trinh trén, ta 6 :
d?o- 2 d2q> 2g
—r__= h 25
1 3gsm(p ay 02 +3 psm(p =0
N&u @o nhé thi ¢ ciing c6 gid tri nhé : sing ~ ¢
bat . o= 2e = 2 8 , ;
3p 3R-r Yy
Ta c6 phuong trinh mé ta chuyen dong cia Ala:
dz‘P 2
—t P =
dt? ¢

Pay 1a phuong trinh cla dao dong diéu hba vé6i chu ki dao dong
la:

2n
®

R-r
g

T= =2n

™o w

65 Mot xe lan duoc kéo lén ddc nghiéng 30° bing mot lyc
F = 160N. San xe c6 khéi luong M = 18kg, va bén bdnh xe,
méi banh cé khéi lugng m = 2kg, bdn kinh r.

1. Tim vén téc ciia xe sau khi di chuyén mét dogn la | = 4m ké tit
liic khéi hanh. '

2. Tinh gia téc cia xe.

Cho biét xe lan khéng trugt . Léy g= 9,8m/s*. Bé qua ma
sdt & truc cdc banh xe.

Gidi

15 Ap dung dinh li dong nang vao chyén d()ﬁg cha xe trén doan di
~chuyén [.
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¥ (M+4m)g
Eq- Eg = Z W (tdng cla cong cha cdc ngoai Iuc)

Ep=0
E4 = Dong nang sau khi di chuyén doan [ cia san
. xe va cdc banh xe.
1

2
Ed(s."in xe) = —MV

2

1 1.
Egtnh xey = —mv’ + =102
2 2

0= va IC=1mr2
r 2

2
Edanh xe) = va

Eq = —l—Mv2 + 4.§mv2
2 4

E, =%(M + 6m) v

Cong cta lyc ma s4t trong chuyén dong lan khéng trugt bing

khéng nén Z W la tdng cda cong cla cédc trong lugng clia san

-
xe, banh xe va ctia luc F
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SW=Fl - (M +4m) gh v6ih = Isina
Luuy : Khi xe di lén, cong cida trong luong lé cong cdn (céng am)
Vay ta c6.: Eqg=2W

hay %(M + 6m) v2 = FI — (M + 4m) gl sina
v6i M = 18kg, m = 2kg, F = 160N, [ = 4m

g =9,8m/s%, sina = sin30° = -12-

Tacé: v = 2,95 m/s
2) Nhan xét : Hop luc tdc dung vao xe la :
v . YF=F-M +4m) g. sina

= 160 - 26.9,8.-;— =32,6 N
Hop luc tdc dung 12 hing s§ nén chuyén dong cia xe la thay
ddi déu. \
Ta c6 : v? — vZ = 2a (X - Xo)
V6ive=0, x=1[=4m, xo=0 (chon)
- noi khéi hanh 1a gdc hoanh d9, lic khéi hanh 1a gdc thoi gian.
Suy ra gia tdc cia xe :
| Vi 295

a= = = 1,08 m/s? -
21 8

: \ . :
66 Tim vén téc ban ddu vocé phuong thdng ding, hudng lén
cdn truyén cho mot vat A dé vdt nay tix sat mat ddt lén duge
t6i mot do cao H trong hai truong hop sau :

1. Gia téc trong luc coi nhu khéng doi va c6 gid tri 9,8m/ §2
Cho H = 10m : )
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2. Db cao H c6 gid tri bdt ki va trong lugng cia vdt bién thién
ty lé nghich véi binh phuong khodng cdch x tit vdt toi tdm
trdi ddt. ’

Bé qua suc can khéng khi.

Tim vy d€ vdt c6 thé ra xa vd cuc.

Ap dung bédng s6 : H = 10km, bdn kinh trdi dét R, = 6400
km; go (gia téc trong luc trén mdt ddt) = 9,8 m/s°.

Gidi

1) Gia téc trong luc khong d6i, vay vat A chuyén dong dudi tac
dung cta luc khong d8i 1a trong luong :

- -
P=mg
Vay A c6 chuyé&n dong thay d6i déu véi gia toc 1a :
. - o
a=g
Ta c6: vie v(2) = 2gH

Chon chiéu di 1én 1a chiéu duong : g = —9,8&1/32, H = 10m
Khi 1én dén diém cao nhit : v = 0, suy ra :
vo=.-2gH = /-2(-9,8)10 = 14 m/s
2) Luec tdce dl_mg ¢6 dang :

= m .
|F'l=P=k—2 , kla hé sotile
‘ X

Xét khi vat ¢ sat mat dat, ta c6 :

P, = mg, = k% , R, 12 ban kinh trai dat

0

Suy rak = g..R2 , g, 1a gia téc trong luc & s4t mit dat.
Ap dung dinh li dong nang :

1 1
Emv?-—gmvg =W
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- trong 46 W la cdng cia lyuc F khi vﬁt di tir sat mat dat t6i do
cao H.

-
Trong mot doan di chuyén rat nhé dx, cong cha F 1a :
, dW = F.dx
Chon chiéu duong di 1én, ta c6 F < 0, vay :

) F=’—kin—
%2
Suy ra: dW = —k—-ﬂ-dx
X2 »

+H
Do d6, ta c6 : W=IdW=—E+k£2dx
; R, Hdx | [1
= L{ _2__ m| —
11
= k -
m(Ro+H- Ro)

H
~ W = ~km R, +HR,

Tu dinh i dfng néng, ta coé :

0 lmv —km H
= iR +HR,

R,+H

R,

S 2g R H
a:
W (R ¥ H)R R, +H
Ap dung bing s8 : R, = 6400km H-= 10km
= 9,8 m/s?
Ta c6 : v, = 442 m/s
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Trudng hgp vit ra xa t6i vo cuc : H=

2z R R
Tacé : Vo = 28070 trong 46 —== 0
’ 1+B°— - H

o H
Suy ra : Vo & 1/2gORo
Ap dung biing s8, ta c6 :

v, ~ 11,2 km/s

67 Mot ranh gém hai cung tron AB va BC c6 citng bin kinh la
R, & trong mét mdt phdng thdng ding, néi véi nhau nhu
hinh vé sao cho tiép tuyén Bx tqi di€ém néi B c6 phuong nim
ngang. T diém M, cdch duong thdng Bx mét dé cao h, thd
roi mot vién bi c6 khéi lugng m trong ranh. Cho biét vién bi
rot khéi ranh tai vi tri My cing cdch duong Bx la h. Bé qua
luc ma sdt. ' '
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1. Tim vdn téc vién bi (coi nhu mét chat diém) khi téi diém B
va phén luc cia ranh lén vién bi lic dé.

2. Tinh dé cao h.
Ap dung bing s6 : m = 10g, g = 9,.8m/s’, R = 40cm

Gidi
1) Ap dung dinh i d6ng nang vao chuyén dong cda vién bi khi di
tu M, téi B.

EdB - Edl = WP
véi Egs = —;—‘mv 2, Eq (tai M) =0

‘Wp. = Ph = mgh

Ta c6 : %rﬁv% ‘= mgh

Suyra ve = 2gh
Tai B, ta ¢6 hé thic cin bing vé lyc :
- o -
P+F+N =0
a
trong d6 F' 1a luc quén tinh ly tdm

- :
N 1a phdn luc cda ranh tdc dung lén vién bi
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Suy ra :

N

2) Tai My, vién bi rdi khéi ranh nén tai diém nay phdn luc N
. » - .

triét tidu. Piéu kién nay xay ra khi lyc ly tdm F'm2 cin bing
v6i thanh phin PN , hinh chiéu cia P xudng bédn kmh OzMz

Px Pcosg = mg cosg

2
Ta c6 : - Fwe Px hay m% = mg cose

Luu y ring Rcoscp' = HO;=R-h,suyra:
mvg = mgRcosgp = mg (R - h)
vi = gR-h)

- Mat khdc, 4p dung dinh h dong nang vao chuyén déng cla
vién bi trén doan M;M, :

Edz - E(n = Wp = mg2h véi Edl =0

Vay : : %mvg -0 =2mgh
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Suyra: ~  vi=4gh
Vay ta ¢ : g (R -h).=4gh

R
Suy ra : = —
y . ] 5 -
" Ap dung bing s6 : )
h= §=iq=8cm
5 5

vp = 2gh = /2.9,8.0,08 = 1,25 m/s
: 2h)

N = (1 -—)
TR

= 0,01.9,8. (1+l§) =0,14 N
: 40

68

Cho hai rong roc dugce coi nhu hai dta tron. Rong roc A cé

bdn kinh R = 10cm, rong roc B ¢6 bdn kinh r = 8cm. Mét
déy truyén chuyén dong dugc mdc vao ranh hai rong roc
(hinh vé). Cho biét rong roc A quay vdi vén téc la N = 10
vong/s Khéi lugng cia A va b lan luot la
M, = 800g va M, = 600g cia déy truyén la m = 200g. B

.qua lye ma sdt & cdc truc quay.

Tinh déng ndng cia cdc rong roc A va B.
D& ham chuyén dong cia hé lgi, ngudi ta téc dung vao rong

roc A mét lyc F = 20N. Hé s6 ma sdt gida b6 thdng va rong

roc A la k = 0,2. H6i s6 vong ma A.quay thém dugc trude
khi ngung.
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Gidi
1) e Dong ning cia A :

Ea= %IAe'i v6i 0's = 21 N = 20n rad/s

1
va Iy = —=MR%2= %.0,8.(0,1)2 = 4.107 kgm?®
4 2 g
Vay : Eap = ~.4.10% (20m)2 = 7.9 J
Ay 5
e Bong ning cia B :
1 .
Eg = 51393
4 . 1 2 1 2 -3 2
v6i g = SMy’= 5 -0:6:(0,08)" = 1,92.10 kgm

Goi v la vén tdc dai cia mot diém trén day truydn chuyén
dong. Ta c¢6 -

v=RO, =r0%
Suy ra : 0 = EGA = 1?0 .20n = 257 rad/s

Do d6, tacé :
Eg = %.1,92.10‘3. (25m)?%=594J

2) Ap-dung dinh 1i dong nang vao chuyén dong cia hé trong thoi
gian ham chuyén d6ng.

AEy =E4~E4 =W

(cong cha ngoa1 lyc téc dung vao hé)
Dong ning cia hé lic nging lai 1a E4 = '
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Pong nang lidc dau :
. ( ’ Edo = Ea + Egs + Edﬁy truyédn
trong dé EdA = 7,9 J, EdB = 5,9 d

) 1 9 L. ,
Eaay truyén = Emv véiv=RO, =21 m/s

1 2
=~ 020 =39J

Suy ra : BEep=177d
W § day 1a céngcﬁa luc ma sat :
fns = k.F

-
Céng nay la cong 4m vi 12 cdng can.
- -
Suy ra W = ~C#(.0 trong d6 Cif la momen cia luc ma sat fms
d5i v6i truc quay cia rong roc A, géc 6 12 géc quay thém duge
ciia A truGe khi ngiing. '

Tacé : M =fR= kFR:
Suy ra : AE4 = -Eg4 = -kFR.0
| Ego 17,7

Tidétacs: 0= - — 44,25 rad
6tacd: 0= g =G5g001 o

Vay sb vdng quay.t;hém dugc 1a :
0 44,25

n=—=

= 7 vong.
n 2n 8

e

69 Mot xe hoi c6 kh&i lugng tong cong k& cd bén bdnh xe la M,

- méi banh xe ¢ khéi lugng la m va duge coi la mot vanh
tron c6 bdn kinh r. G hai bdnh sau (bdnh phdt dong) chiu
tac dung ciia moémen quay téng la O . Xe hoi bdt ddu
chuyén déng tic vi tri diing yén va chiu tdc dung cia luc cdn
khong khi R ti 1¢ vdi binh phuong vén téc v cia xe R = .

" Momen ma sdt tdc dung lén méi truc xe la ctry. Tinh :
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1. Vén téc gidi han cia xe.
2. Luc ma sdt truot tic dung lén cdc banh xe phdt dong va cdce

bdnh xe trudgc trong khi chuyén déng. Thita nhdn ring do
bién thién dong ndng ciia xe la AE4 = JW (t6ng cdc cong cia
ndi luc va ngoaqi luc)

Ap dung bing s6 : O = 156 N.m, C#;= TN.m, u= 0,8SI,

r = 40cm, m = 20kg

Gidi
e Phan tich vé chuyén dong cda xe.
r
—————
Wttt e
ST Y
o «
— JAN
T, = = T
chy 'R B 2o

Do tédc dung cda momen phat dong Cif, cdc bdnh sau sé quay
theo chiéu cda momenoff Néu khong c6 sy ma s4t giita banh
xe v6i mit duing, banh sau sé bi truot quay t1t nhung xe

khéng lin duge vé phia trude. Do c6 luc ma s4t F1 ¢6 chiéu
nhu hinh v&, di€m tiép xdc T, tde thoi duge giit ¢ dinh nén
banh sau 1an vé phia truge. :

Khi xe tién vé phia trude, néu khong c¢6 ma sit giita céc banh
truée va mit dudng, cdc banh nay s& bi ddy béi truc truée,
truot trén méit dudng ma khéng lin. Nhung do c6 luc ma sat

F 2 huéng vé phia sau, diém ti€p xdic T, tdc thoi duge gilf yén
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nén cdc banh trude phidi quay quanh truc trudc theo chiéu cda
momen phdt ddng (.

Vi cdce ‘béhh xe quay nén xe khong phai 12 mdt vat c6 hinh the
¢§ dinh (hay c§ thé), trong trudng hgp nay khi 4p dung dinh li
dong nang phai luu y cd cong cla cac ndi lue, tidc 1a cong chia
momen phéat dong CM va cong cla momen ma sat Ci; cha
béanh xe vdi truc quay. - '
Pong ning lic d4u cia xe :

7 Ew=0
Pong néng luc sau :

Eq = Eq (tinh tién cta trong tam C) + Eq (quay cta banh xe)

 Eg= %Mv% + 4(-];-109'2)
Trong d6 I, = mr® : momen quén tinh cia mdi banh xe d8i v6i
truc quay O cla béanh xe.
@ : - - van tdc gécclia mbi banh xe.

Luu ¥ ring vc =v (tinh tién) = r.0' (trong chuyén dong quay
khong trugt). Suy ra : '

1

Es= %Mv% + 4(—;— mv%) =3 (M + 4q3)v(23

Céc ngoai lyc tdc dung vao xe 1a : siic cdn’'R cta khong khi,

. -

cdc lyc ma sat §1 va Fa céa cdc banh xe véi mit dudng.
Trong chuyén dong lin khong trugt, cdng cua cdc lyc ma sat
' nay bing khong (cdc lyc ma s4t nay chi c6 tdc dung chong lai
" sy trugt cua cac binh xe trén mit dudng). Vay cong cia céc
ngoai lyc 1a cong cla sifc can khong khi. Véi doan di chuyén dx

cia x, cong nay la : K
dW, = -Rdx = -pvadx | -

- Cong cua cdc ndi lyc la :
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AW, =CH(de — 4CHdd  v6i de = %

dx
AW, = O - 4Ci) —

r

Ap dung dinh }i dong ning dEd = ZdW dW,; + dW; va chia

hai vé& cho dt, ta c6 : A
dVC 2 d.X

" (M + dm)vg. —C = ~uv

1 dx
—+ = (CM — 4k —
dt cgtrl 0 3

dx
Vivg= —,suyra:
dt

aVC 2 1 ‘
M + 4m) —F =—-Uvg +;(w - 4Wf)

dve - i }
lwu y ring d_tc = ac 1a gia téc tinh tién cda xe

Xe dat tdi van tdc gigi han khi ac =0, hay :*
-uvi Lo 4CHp) =
r

Suy ra vén tdc gi6i han cia xe 1a :
I — 4k,

VCi(gi6i han) =
, pr

Ap dung biing s6, ta c6 :

{156— 28
VC(gi6i han) = m—‘l— = 20m/s

2) Mbi bénh sau chiu tdc dung ciia mot luc ma sédt F1 huéng vé

phia truée. Ap dung nguyén 1i co ban déng luc hoc cho chuyén
dong quay cta hai banh phét dong (banh sau), ta c6 :
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210" = ZOV =Gl —2 CM - 204,
L] Fl

hay 2.mr0" = M — 2CH ;- 2F.r ‘
Suy ra: F; = WL — mro"
‘ v -
-»

Nhu vay lyc ma st F 1 ¢6 tri s6 phu thude vao gia tdc cla xe.
Tuong ty, v6i mdi banh trude ta co :
I,0" = For —Cl(y vé6i I, = mr?

Suyra: Fy = mro" + ekic &
: : r

Khi xe chuyén dong déu, ta c6 6" = 0. Trong truong hgp nay ta
¢l : '

_ 0,59%—(%4 _ 78 -7 1775 N
: r 04

T 7
SO/ ARG 73
r 04

F,

\

70 Mot con ldc kép dugc cdu tgo bdi mot thanh AB c6 chiéu
" dai 21 = 40cm, kh6i lugng m = 100g, é ddu B c6 gdn mot
qud cdu S cé bdn kinh R = 5cm, khéi luong M = 400g.
Thanh cé thé quay quanh mét truc ndm ngang di qua A.
Hai 16 xo gidng nhau, c¢6 do cing la k = 100N /m, dugc néi
v6i trung diém J cia AB. Cho qud cdu va thanh AB dao
dong véi bién do nhd. Bé qua cdc luc ma sdt. Ldy g = 10SL.
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o
1 Hoi tinh chat dao dong cla heé. Tinh chu kl T, cia dao
dong nay.

-~

2. Tdc dung vao qua cdu moét luc f ndm ngang, xoay chiéu
hinh sin c6 tdn s6 1 Hertz va bién dé 1 Newton. Dao dong
vén dugc coi la nhé.

- Xdc dinh dao dong ciia qud céu trong truong hop nay Tinh
bien dé.

b

N

Gidi

1) Ha1 16 xo mic nhu dé tuong du’dng v6i mot 10 xo ¢6 dp cing
=2k,

Momen phuyc héi tdc dung tai J bdi hai 1o xo d6i véi truc quay la:
Ci =1l :

fy 1a luc phuc héi tdc dung béi 1d xo tuong duong.
i = -k'x

v6ix 1a li 4o cja J, x =~ 1.6, géc 6 c6 gia tri nhd.

Suy ra : Ay = —2ki%0

Goi O 1a tAm cla qua ciu S.

Trong tdm G cﬁa hé cdch A 1a :

m.AJ + M.AO _ml+M(@2l+R)
m+M m+M
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v6i  m=0,1kg M =04kg, 2l =04m, R =0,05m
“Suy ra: a = 0,4m hay G=B ‘

~

Momen cta trong lugng ddi véi truc quay 12 :

Ctﬁ = —~(M + m)g.a sinf v4i sin@ ~ 6, a = 21
cify = -(M + m)g.200
y Cify ciing 12 momen phuc héi.
Momen téng tdc dung vao hé d6i véi truc quay 1a :
o Ol =My +CUp = —[2(M + m) gl + 2kI® 10
Ta thdy C# 12 momen p’h\_xc héi, ti 1& v6i goéc quay O cta he, co
dang :
Qi =-CO v6iC=2M+m) gl + 2ki® = hing so
Vay dao dong cua con 14c nay 1a dao dong diéu hoa.
Phuong trinh dao dong theo thoi gian la:
ol = 10"  hay -C0 =16" v6i 8" = %—;29—

a2 2
Suy ra : — + 0;0=0
v at® ?

. 2
trong 46 : 2 = 2(M+m)1gl+2kl

Chu ki dao ddng:
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- 2)

T, = ﬁ =2n I -
" e, 2(M + m)gl + 2ki?
v6i momen qudn tinh d6i véi truc quay A la :
I= IAB + Is
Ap dung dinh 1i Huygens :

Ing =I; + mi?

\

%mz2 +mi? = %mlz =5,3.10%kgm?

Is = I, + M2/ + R)?
- §MR2 + M2l + RY? = 81,4.10 *kgm?
Suyra: | I = 86,7.10° kgm? ‘
Ngoai ra : C = 2M +m) gl + 2ki? =10 Nm/rad

Thay s4, ta duge : -

-3
T, = 2 (BT o
10

5 ,
Lyc f tuin hoan f = Fsinot (v6i F =IN, o = 27N = 2 rad/s) dong

N
vai tro cua luc kich thich. Khi khéng ¢6 Iuc f, hé trén dao
dong véi chu ki T, = 0,58s. P6 1a dao dong riéng ctiia hé. Khi ¢

5
sy tdac dung cla luc kich thich f, dao dong ciia hé tré thanh
mot dao dong cudng bach v6i tdn s§ bing tin s§ o cia dao
dong kich thich.

Momen téng hop téc dung vao hé dsi véi truc quay A la :
CM =Clf, +Cl 5 + Of/fi: '=10"

hay - -2ki% - 2(M + m)gl0 + [Fsinot = 16"
Suy ra 10" + (2ki® + 2[M + m] gl ) 6 = IF sinot
Dao dong cudng biec ciing ¢6 tdn s& géc 1a o nén ta c6
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Phuong trinh trén tré thanh :
(-To? + 2ki% + 2[M + m] gl ) 6 = [F sinot -
Suy ra géc léch 0 ciia thanh AB : '
IF ~

0 = 2' 5 .8
- Io? + 2kl* + 2IM + mlgl

inot

hay 8 = 6, sinot v6i 6, 12 bign dd
IF
. ~Io? + 2ki% + 2(M + m)g!
v6il = 0,2m; F=1N; I=867.10"kgm*
o? = (2rN)? = 4n® ~ 10 ‘
-~ 9KkI? + 2(M + m) gl = 10 N.m/rad
Suy ra 0, = 0,022 rad

0, =

/

71 Cho mot é-ke (thudc vuéng géc) ABC rdn chdc, khéi lugng
. Rhéng ddng ké, vubng goc tai A, chiéu dai canh AB la 1. g
dinh B c6-gdn mét qud cdu nhé khoi lugng m. Cho hé quay
quanh truc ¢6 dinh AC. Canh AB lam véi phuong thding

- ding mét géc la ¢

1. Xde dinh vi tri cdn bdng cda hé.

2. Viét phuong trinh dao djng theo thai gian cia hé. Vi tri cia
é-ke vao mbi thoi diém duge xdc dinh béi géc &lam béi mat
phdng ciia é-ke vdi vi tri cén bing. - :

3. Xdc dinh dao dong trong trugng hop goc a bé. Lap biéu thic
ciia chu ki dao déng T theo pua gid tri T, ing véi p= 90°.
Bé qua cdc lyc ma sdt. )
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B

. Gidi _

1) Khi é-ke quay quanh canh AC, dinh B vé thanh dudng tron
tam A, bdn kinh ! trong mat phing vuéng géc véi truc quay’
AC. Hé § vi tri c4n biing khi qui cAu m & vi tri thdp nh4t B,.
G vi tri nay, mat phing AB,C ciia &-ke c6 phuong thing diing
hay AZ, AC, AB, cing ndm trong mét ‘mit phing; qua cAu m (&
vi tri B,) cdch mat phing nim ngang qua A mét doan la :

AH = [ sing ‘ '
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Xét trong mat phéng cia dudng tron tdm A. Chiéu AB xudng
truc AB,, tac6 : AK =1 cosa

Xét trong mat phing thing ding chia AZ, AC va AK. Ta c6 40
cao cia K la : , '

AJ = AK sing = [ coso. sing
Chon mat tiéu chuén cia thé ndng 1a mat phing n3m ngang di
qua H. Thé ning cia qua clumdvitriBla:

E, = mgh = mg (AH - AJ)

E, = mgl sing (1 — cosa)
Co nang toan phan la :

E =Eq+ E; v6iEg= —Ia

I 1a momen quén tinh cia m 'd6i vé6i truc quay AC

Vay: . C E = %Iot’2 + mgl sing (1 — cosa)

Bé qua cdc ltjc' ma sét néq co ning E dugce bio toan , ta ¢6 :
dE

2o
dt

Suy ra phuong trinh chuyén dong :
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Id’%— + mgising.sinc.o’ = 0

2

hay ' I‘;—‘; + mglsinp.sipo. =0

v6i I = mi?

3) Trudng hgp géc quay o bé : sina =~ o
d?a g .
Ta c6: W+~l—sm\q>.a—0

Pit ? = %sin(p, suy ra :

——2—‘; +@la=0
dt

Diy la pbwong trinh eia dao dong didu hdls ¢6 chu ki 1a :
; ]

gsing

Trudng hop dge bi¢t khi ¢ = 90° : sing = 1

T, = 21t\/——lj
18

T

4]

Vay : T=m

T =E=2n
: (1)

72 Mot k¢ co hoc duge cdu tao béi mét qué cdu c6 khéi lugng
m, rdt nhé, duge treo vao mét sgi déy e6 chiéu dai | khéng
co dan. Khoi lugng sgi ddy khéng ddng ké. Cho hé quay
quanh mét truc thing ditng dé m vé Manh mot duong tron
trong mot mgt phdng ndm ngang va sgd déy vé thanh mot
mgt non tron xoay c6 nia géc é dinh la a

1. Tinh dong nang E4 va thé ndng E, (thé ndng triét tieu khi
@ = 0). Tinh chu ki cia chuyén dong.
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Khdo sdt sy bién thién ciay = EEcltheo géc a
’ t

2. Chidu dai | c6 thé lam thay d6i nhg O
mot rong roc nhe di dong, c6 bin kinh
rdt nhé, di chuyén theo phuong thdng
diung Oz sdt vao sgi ddy (hinh vé)
Tinh luc thanh phdn f,, theo phuong
Oz, do sgi déy tdc dung lén rong roc
theo m, g va cosa Luc f, dugc k€ la
duong khi huong lén.
Cho rong roc di chuyén rét 'ch@m mét
doan dz = d l, tinh céng tuong ung dw
cia f.. Qui dao cia m sau dé vén la
duong tron trong mdt phdng ndm .

ngang. .

o Gidi

1) Ba luc c4n béng tai M 1a :
> .

e Trong lugng P

- N

e Siic cing day T

e Lyclitdm F i
e

Ta c6 : P+T+F=0 \ 1
Chxéu (1) xuéng phuong vudbng géc véi C’ ta dugc :

mg sina = F' cosa
2 2
PT - % v
v6i F=m—=m-—
R : R Isina

2.‘2?& , ‘ 2)

mg sino. = mv
g sit - lsina
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Dong nang cia m la .

1 sin

3 1 2 -
== S ] = -
,E" 2mv 2mg cosa
Thé néngcuamtalea . ‘
E. = mgh = mgl (1 - cosa)

' 2nR - . <
Chu ki quay : = B :
v
: 2 sin? « .
véi ve =gl , R =lsina
e cosa
Suy ra T=2n,lcosa T
< B 4 N
Ta c6 : | _Eq _ sin?.q 1 +cosa
T y E, 2cos a(I—‘c'osE) 2cosa
Suv ra . —s1na(2cosa)+2s1na(1+cosa)
y y = 4cos’ @
. _ sina
2cos? o

Trong bai todn nay, ta ¢6 0 < o < 2, do d6 Tuon ludn ta c6
y' > 0 nghia la ham y déng bién véi géc o.
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-a=0_‘.—'-) y':() ,y=1, Eg=E;=0

- . .
_’2"“’ yv=w,y=0, Ej=«x E =mgl

a=
y -

o
2) Chi&u phuong trinh (1) xudng phuong cia soi day, ta c6 :
T =P cosa + F' sina ‘ _

‘ 2
hay T = mgeosa + m——
o2 9
Ti (2) suy ra v m_v < mg sin® a
l cosa
Vaytacs:' T =mg|cosa+ ‘
\ cosa.
T = mg
cosa.

__.)

Luyc do soi day tdc dung vao rongrecla F
F =2Tsin>
K 2

Hinh chiu cia F trén phuong thing dingla :
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: T
f; = F.sin(—;- =9 ‘Csi’nQ% Vot S
sin? il |
hay f; = 2mg ,
cosa
1-cosa
f =mg———
T cosa
‘ -
Nhan xét : Sdc cing day T,

ll_fc—l—; do sg¢i day tdc dung lén rong
roc va fz khong phu thudc vao chiéu
l cha sgi ddy quay thanh con lic
mat nén.
Ung vé6i doan di chuyén dz = di,
cong cua f, 1a :

1-cosa

dW =f, dl = mg———— .dl
cosa

2

73 Cho mét 6ng réng c6 dang nita duong tron bdn kinh R &
trong mdt phdng thdng dung. Thiét dién bén trong éng la s,
c6 duong kinh rét nhé so véi R. Mot cot chdt long c6 khoi
lugng riéng la p chita & trong mét phdn cia 6ng. ¢ vi tri cédn
bang, hai ddu ct chdt léng duoc xde dinh bdi cde g6c +a va
~a nhu hinh ve.

Ddy cgt chdt long khéi vi tri can bing mot doan nhé réi budng
cho dao dong. . -

1. Tinh momen qudn tinh [ cia cot chdt ldng déi véi truc doi
xung tron xoay cia Ong.
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ol

Tinh momen phuc héi gy ra béi luc trong trudng khi cot
chdt léng doi khéi vi tri cdn bdng mot géc nhé la &
Viét phuong trinh theo thoi gian cia chuyén déng.

2. Tim chu ki dao dong T,. Suy ra cdc truong hop ddc bigt khi a

nhé va a= z
2

t
1
1
]
1
1
1

_‘ Gidi
1) Momen quén tinh cda cot ch4t 1éng :
I=mR?véim=V.p
Chiéu dai cot chat 16ng 1a I = R.2a
Suy ra thé tich: V =s. = 2Ros hay m = 2Rasp '
Véy: I = 2R%sp
Khi can biing, cot chdt 16ng & trong cung AB
Xét cot chat 16ng khi léch khéi vi tri cdn bing mdt géc nhd 6,
& trong cung AB".
Trong lqug'COt ch4t 16ng chénh léch KB' gdy ra mdt momen v
phue héi i 1am ¢t chét 16ng dao dong.

Ta c6 : KB = R.20 ,
Suy ra : IcH] = p.d = p.Rsina = KB’.s.pg.Rsina
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hay CA( = —ZSpgR2 sina.0 (chidu tdc dung cta C)M' ludn tréi véi

chiéu clia géc léch 0)

Hay: M = -CO v6i C = 2spgR%sina (hiing s6)

Ap dung nguyén li co bian dong luc trong huyén dong quay :
CAf =10" hay -C6 = 10"

Suy ra phuong trinh mé ta dao dong clia cft chat 1éng :

d?e
I-— +Co=0
dt?
d?e
Hay: — + 020 =0 véi o 9—
dt? I
2) Chu ki dao dong : o
2n 1
To= X = 2n |~
® . C
v6i I = 2R%sp, C = 2R%spsina.g
Suy ra : T, =2n }?a
gsina
o . . R
o Véiabé: sinaxa - T, =2 |—
g

Trong trudng hgp nay, cét chat 16ng c6 kich thudc bé, c6 thé
coi 1a mot chat diém, nén chu ki dugc tinh giong con ldc don c6
~chiéu dai la R.
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o Véia=

Ty e [
2

g

Nola

74

Mot hinh tru c ¢6 Athé’ quay quanh truc 4 cia né. Truc nay
c6 phuong ndm ngang, bdn kinh la R, bé day h, ti trong la
2 ; .

. Tinh momen qudn tinh I dén vdi truc quay A

Ap dung bing s6 : R = 10cm, h = Iem, p=7

Mot thanh A khéi lugng khong ddng ké, xuyén qua C va cdt
vudng goc voi A tai tém diém O cia C Trén A cé gdn mot
chdt diém m, cdch O la I

Tinh momen qudn tinh K cia hé nay déi voi A

Mot 1o xo xodn 6c c6 mot ddu c6 dinh, ddu kia gdn vao truc

A

Gy

@)
Khi A lam duong thdng ding moét goc 6 lo xo gdy mot
momen hoi phuc cé dang C.6
Lép phuong trinh chuyén déng cia hé.
Tim didu kién dé hé dao dong diéu hoa. Tinh chu ki T
Tinh khodng cdch | d€ chu ki nay la 2s
Cho m = 100g, g = 10SI, C = 0,11 Joule/rad. Léy 7 = 10
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AN

| Gidi
1) Momen qudn tinh I :
1
I= —~MR?
2
" ' 2y .22 .o, 109
véi M=Vp=nR°hp= A .0,1°107°.7.10° = 2,2 kg
g1 2 o 2
Suy ra CI= 5.2,2.0,1 = 0,011kg.m".
Momen quén tinh K : ‘ o
K=14+ml

2) Khi hé c¢6 géc léch 1a 6 d6i véi vi tri cAn bing -
(4)

Momen phuc hdi tdc dung vao hé :
¢ Do trong lugng mg 1a:

Cif = -mgd = -mgl sin6
* Doldxoxodn: Chf,= -Co
Ap dung nguyén li co ban dong luc hoc
M = Ko"
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Ta c6: o178 =W1 +C>V2 = k6"
. : S d%
hay: . ~mglsind — CO = K6" v6i 6" = —
. S dt?
Suy ra phuong trinh chu}ylé’ri dong cia hé
25 .
Kﬂ_ﬁ + CO + mgl sm9 O
dt?
Trong trudng hop -gé’c léch 6 nhé, ta ¢6 : sin@~0
Phuong trinh trén tré thanh : ' )

d?e )
K——— +(C+mgl)6 0
dt 2 /
1z
Cé dang : — + %0 =0 véi o=  C+mgl
S dt? . K
‘ Day 1a phu’o'ng trinh chuyén dong ciia dao dqng diéu hoa c6 tan
~ s0 gécla .
.- Chu ki ddo dong :
: 2n K-
T = —=2=n; —
" -C + mgl

V6iT=2sva C = 0,11J/rad, m=0,1kg -~

K = I+mi?=0,011+0,1% ,g=108I
.42 )
" Tacé: mgl + C =%——K
~ Suyra: [+0,11 = 7% (0,011 + 0,1 /%) véi n* ~ 10
‘ 1+011 = 0,11 + [
hay ~ l2 - l 3 =0
Suy ra : l=1m .
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75 Cau IV (bat budc)

Mot 16 xo dugc treo thdng dung vao mét diém I c6 dznh Lo
x0 ¢6 chidu dai ty nhién'l, = IB. Treo vao lo xo mét vdt
khéi lugng m; = 100g thi do dai 16 xo la I, = IO = 3lcm.
Treo them mét vqit mg = m; thi do dai 1o xo la-ly = IC = 32cm. -

1. Xdc dinh d¢ cing k va chiéu dai ty nhién 1, cia 1o xo. Ldy
g=10m/s% :

2. B6 v4t my di, réi ndng m; lén dén vi tri B réi budng nhe cho
vdt dao dong. Hay chitng minh m, dao dong diéu hoa quanh
O tu B téi C. Tinh d¢ l6n vén tée cia m; khi né cich B la
1,2 em. Bé qua siuc cdn cia khong khi.

Céau VB (tu chon)

Mot con ldc dorn, chiéu dai déy treo lo | = 0,4m, khéi lugng
vat ngng m = 200g, vi tri cdn bing O ecdch mat ddt 0,45m.
Bé qua ma sdt.

Léy g = 10m/s°.

1. Kéo con ldc lech 6‘00 s0 véi vi tri-cén bdng réi buong nhe.
Tim d¢ l6n vdn tée cia vdt lic luc cing dédy la 4N.

2. Gid s ding lic trén déy bj dut. Tim phuong trinh quy dao
cia vdt sau khi ddy dut. Tinh khodng cdch tidiém vdt cham
ddt dén phuong thdng ding qua diém treo.

(Trich dé thi TS 1996 - 1997.
Truong Dgi Hoc Dai Cuong-PHQG TP.HCM)

s

‘ 'Gic'li
1v.
1) Do dan caa 1o xo ti le v6i lue tdc dung.
. Vm lyc tdc dung 1a P; = m,g, ta c6 :
Py = kAl; hay myg =k(;, - 1) (1)
¢ Véi luc téc dung 1a'P; + Py = (m, + my)g, ta cé :
_ P, +P; = k.Al, hay (m1 + mp)g = k(lz -1l) ()
2)-(1)=> meg=k(ly-1,)

333




v6i " mg=m,; = 100g = 0,1 kg
" IL-l;=1lcm=00lm

’Su,y ra 4§ cing 10 xo :

" mpg _ 0110

I,-1, 0,01

ki, -m;g _100.031-1 _ (') 3m

k 100 ’
~ Vay: l,=30cm

92) Xét khi chi ¢6 vat m;. Tai vi tri can bing O, vat can bing do hai
lyc : :

k= = 100-N/m

Tu (1) suyra: I, =

- -
e Tronglugng P=m, g

.- -
e Sitc cing 13 xo T
Ta c6: T, = myg hay kAl; = mg
Khi vat & vi tri M, c6 li 4§ 1a x (cdch O la x), ta ch :
St cing 10 xo la /
T = kAl'y = k(Al; + X)

- Hop lyc tdc dung vao vat § vi tri M 1a :
I I I

. B
B ~Zf ll
0 0

M

mg C
+)

F=P1—’C°1'=m1g—k(All+x)
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véi m,g = kAl; = F=-kx

- ;
Hop luc F c6 dang luc phuc héi, ti 1& véi li 40, nén dao dong

cia m, la dao dong diéu hoda c6 vi tri can bingla O.
Phuong trinh gi¢ cia dao dong c6 dang :
‘ X = A sin(ot + ¢) )
V6i bién do A la khoang céch tir vi tri can bing t6i vi tri cao
nhat, chinh 1a di€m B ban d4u. .
Vay - A=0B=Al;=1;-1,=1cm
Trong dao dong diéu hoa, cdc vi tri ngoai bién cdch déu vi tri
can bang, nén vi tri thap nhat cach O ciing 1a A = lem
Ta thdy vi tri nay trung véi C-
Vay vat dao dong trong khoang BC.

Van téc cia m, vao thoi diém t 1a :

V= % = Ao cos(ot + @)
2 2
X v -
Swra gt !

Khi vat céch B 1a 1,2cm thi li d¢ tinh dén vi tri can bing la :

X = BM-BO=12-1=0,2cm
Ngoai ra : o= X 100 1000 (rad/s)?
m; 01
Suy ra v2 = 1000 (1% - 0,2%) = 60 (cm/s)?
Vay v =60 em/s = 7,7 cm/s

VB.
1) Hop luc tdc dung vao qud cidu cia con ldc don 1a :

- - =2 o
F=ma =T + P
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Chiéu hé thdc lyc nay xudng phuong sgi day ta suy ra tri s6
cuia stic cing day.

2
, v
C =mT + mg cosa.

Ap dung dinh li dong ning vao doan chuyén dong AM cla qud
ciu, ta c6 vén tdc ciia qua cdu tai vi tri M :

v? = 2gl (cosa — 2cosa,)

Suy ra : T = mg (3cosa — 2¢080.,)
v6i cosa, = c0s60° = =
, 2
T 4
a . 8cosg = —+2c080, =—— + 1=
v = g °=0,2.10
hay cosa = 1
suy ra - o =0 (vitri cin bang)

2
Suy ra m-v—l— =T-mgcosa=4-02101=2"

l
2l [2.04
EJW =2 mis
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2)

0] v Q
- > X

Q f--mmoee M
—
g j——g

B
-y
Khi day dut (o = 0) thi qua cdu dang di qua vi tri cAn bing
_9 - .

nén van tdc v, nim ngang.

Vay sau khi ddy dudt qua cdu roi tu do dudi tdc dung cha tron
- - o :
lugng P, véi gia tdc g va vén téc ban ddu la v, n3m ngang.

Chi€u chuyén dong cia M xudng truc Ox ndm ngang, ta c6
chuyén dong ctia Q; véi gia téc 1a :

) -
ay = hinh chiéucia g /Ox =0

Vay Q; chuyén dong déu véi phuong trinh gio la :

X =yt ' SGH
Chon goc thoi gian 1a lic dit day va chon O la géc toa do nén
X, = 0. : .
Chuyén d9ng chi€u Q, trén truc Oy c6 gia téc 1a :

_)
ay = h.chi€u cia g /Oy = g (hing so)

Chuyén dong cia Q; la chuyén dong thing thay ddi déu,
phuong trinh gio 1a :

=1
y—zg 7 (2)
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G day, ta c6 yo = 0 va voy = hcvi /Oy =0

 1n X ’
T (1) suyra t = ot thay vao (2) ta dugc phuong trinh quy
‘ 1

dao cda vat sau khi day dut 1a :

g o ..
y=——x voig=10 m/s?, v; = 2m/s
2vf ) :

Suy ra: y= —x°

4
bay 1a phuong trinh ctia quy dao c6 dang parabol.
Khi vat cham d4t tai B, ing v6i yg = 0,45m thi cdch dudng
thdng ding qua diém treo (dudng thing ding qua vi tri can

bing O) la: .
X = 1’-&;:1’&9&5— = 0,6 m/s |
5 5 ,

5 ' -

76 Mot con ldc don dugc treo vao trén mot xe dang chuyén
doéng nhanh dén déu tréen dudng ndm ngang vdi gia toc

i 3
a= ig——g (véi g = #m/s?)

1. Xdc dinh vi tri cn bdng cia con ldc don.

9 Tinh chu ki T" khi cho con ldc dao dong nhé.
'Biét rang khi xe ding yén thi chu ki nhé ctia con lde don la
T = 2s.

(Trich dé thi TS 1997-1998. DHDL Hung Vuong)

Gidi
' —+ ' _* ) A
1) Gia téc a va vantdc v cla xe cung chiéu.

Vat niang m cia con lic can bing dudi téc dung cta cdc lyc :
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N T
o Tronglugng P=m g

_4)
e Sie cingday T
- -
-o Lte qudn tinh F' = -m a
- o> -
Ta c6 : P+ T +F =0 ’
Khi d6 day treo 1am véi phuong thing ding mot géc 1a 6.
= E:E’.:E véi a = ﬁg
P mg
© Suy ra: tgo = 13—:?-
Vay : 8 =30°

2) Con l4c dao dong trong mat phing nghiéng lam v6i mat phing

._)
thdng dimg mot géc 1a 6 = 30°, dudi tdc dung cia hgp luc P':
- -5 - ' '

P=P4+F
> >
bat : P=mg
d - -
suy ra : mg=mg -ma

Tt hinh v&, ta ¢c6 P = P'cosa hay mg = mg'.cos6
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Suy:ra o g = - g

. cos@
véi - cos0 = c0s30° = ﬁ :' g = 2
Chu ki con ldc 1a :

T = 2}:“/1
Vg

So véi chu ki T cta dao dong nhé ciia coﬁ ,1_50 kh1 xe édng yén
la: o -

77 cau1os:
~ Mot vat khéi lugng
m = 0,1 kg trugt khong
ma sdt trén mot mdng tru-
duong kinh AB ndm
" ngang, bdn kinh R = Im
nhu hinh vé. ~
V4t trugt khong van t6c déu tic diém A. Thiét lap cong thic
tinh phdn luc N cia mdng lén vdt theo géc ava tim gid tri
cia N khi a = 60° Bé qua sic cdn khéng khi. Léy
g=10m/ s ’

(Trich dé thi TS 1997-1998. PHQG TP.HCM)
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; > /
Khi trugt tir A t6i vi tri M, vat ¢6 van téc 13 v . Ap dung dinh
1i dong nidng tren doan chuyen dong AM, ta c6 :

» EdM EdA W véi W = Ph
hay %mv - 0=Ph= - mg. Rcosa

Suy ra mv? = 2ng coso

Lyc li tdm do vat tdc dung 1én méng 1a :

Femy
"= m—-= 2mg cosa
R g cos

.—.)
- Mat khdc, trong lugng P dugc tdch 1am hai thanh phén :
- > )
P, tdc dung vudng géc 1&n m4y, P, ti&p xic véi long médng.
Ta cé6 : P, = Pcosa = mgcosa

- -
Véay hgp luc do vat tde dung 1én mdngla F' + P, . Do dé phin

lyc do méng tdc dung lén vat tai vitriM1a:
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- 5 o
N=~F +P)

hay N
" N

2mgeosa + mgcosa

3mg cosa

Khi a =_600 : éosa = %

N = 3.0,1.10.-15. s 1,6N

78 Céulva

Mot vt khéi lugng m = 200g néi trén mgt mot chdt long co
khéi lugng rieng p -Phdn trén eia vdt c6 dang hinh tru,
duong kinh d = lem. V4t néi dang dung yén, dugc kich
déng nhe theo phuong thdng ding, né dao déng vdi chu ki
T = 2s. Bé6 qua moi ma sdt va lye cén cda mbi truong. Hay:

' 2) Tim biéu thic cia luc tée dung lén vdt trong khi vt dao
dong. _ .
3) Tim khéi lugng riéng p ciia ¢Adt léng. Ldy g = 9,8m/ s
(Trich dé TS PHSP TP.HCM, 1994 - 1995)
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Gidi
1) ‘Gidi thich su dao ddng cua vat
ﬁ " by
Khi vat ding yén, trong lugng P cua vat duge cAn bang bdi
-
lyc ddy Archimede R cda chit 16ng. Luc ddy nay huéng lén,
c6 gia tri bing trong lugng khdi chat 16ng bi vat chiém chd.

_)

Khi vat chim s&u hon vi tri cAn bdng, luc ddy Archimede R
- > oS - 7

16n hon trong lugng P cta vat. Hgp lue F = R + P, cung

_ > :
chiéu'véi R, ddy vat di lén.
’ : -> -
Khi vt ndi }én hon vi tri cAn biing thi R y&u hon P . Hop luc

- R - ;
F , cing chiéu véi P, kéo vat di xudng.

Do d6 vat dao dong trong chit léng.
2) Biéu thic cia luc tdc dung

M t
7\
Al
—_—_——y k.- - -_‘}.x
- - - n:ﬁ.:..__A.__v.
SR | | A .ﬁ’.-
N I | | B 1)
v
- - -———lF -~ -
__-V?-’- —
7

Thiét dién hinh try:
s = n—z— =Zem?
4 4

Lyc ddy Archimede khi vat & vi tri can biing la:
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: R, =Vop.g
. v6i V, 1a thé tich phdn chim cta v4t khi cdn bing.
Khi vat cin bing ta c6:
.
R.+ P =0
hay Ropg =P =mg
— Xét khi v4t chim sdu ho’n mot doan l1a x, lu‘c d4y. Archimede
bay gi¥ la:
R = Vpg
trong 46 V, thé tich phédn chim cda vat la:
V=V, +sXx
suy ra: . = (V, + sx)pg

Chon goc toa do 13 mit thodng cda chit long, chiéu duong
huéng xuéng.

Hop luc tdc dung lén vit 1a:

~ s
F=R+P

hay biéu thdc dai sd 1a:
F=-R+P=-V,+sx)pg + mg

trong dé: Vg +mg=0
Suy ra: F = —spgx
trong dé: spg=k (héing s6)

Vay —F? 1a l;,rc phuc héi, c6 dang:
=-kx - -
nén vat dao dong didu hoa.
3) Chu ki dao dong caa vét la: : _
N m :
T =2n \/; : , -
4n®

' m AT 972 SI
- Suy ra ' k=\“-ITm=_2‘T-0’2=1’ :
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Ma k = spg, suy ra khoi lugng riéng cia chat léng la:
. ’ k 1,972

p=—=——"—"— = 816kg/m’
8 T 10%98 >
. 4 ?

hay p = 0,816kg/1

79 Cﬁul m

Mot 6m thoa ddt trén miéng mét 6ng khi hinh tru AB, chiéu
dai l ciia 6ng khi c6 thé thay dbi dugc nho dich chuyén muc
nuée ¢ ddu B. Khi 6m thoa rung déng né phdt ra mét 6m co
bén, trong 6ng khi c6 mét séng diung 6n dinh.

S

- - - — =

~

Gidi thich hién tugng trén.

2. Khi chiéu dai 6ng khi thich hop, ngdn nhét la 1, = 13cm, thi
ém la to nhdt. Tim tdn sé dao déng cia &m thoa, biét ring
vdi 6ng khi nay ddu B kin la mot nit séng, ddu A hé la mét
bung séng. Vén téc truyén ém la 340m}s.

3. Khi dich chuyén muc nuéc 6 déu B dé cho chiéu dai

l = 65cm, ta nghe thdy ém to nhét. Tim s6 bung séng trong

khodng AB cia éng khi.

(Trich dé thi tuyén sinh PH Ludt 1995)
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Gidi
1) Am thoa rung dong lam cho cot khi rung dong
Séng truyén trong cot khi, t6i B thi phdn xa. Su tdng hgp cla
séng t6i va séng phdn xa tao thanhsséng ding trong cot khi
v6i cdc bung séng va nit séng & cdc vi tri ¢d dinh.
2) Pé séng ditng 6n dinh, séng dirng phdi ¢6 mét nut & ddu kin B
va mot bung & ddu hé A. Nhu vay chiéu dai cia cft khi la:

AB=1=(2k + 1)— Ala bucc séng

Khl d6 ta c6 hién tuo’ng cong hu’dng, nghia la tin s6 dao dong cua
cdt khi biing v6i tan s6 rung ciia 4m thoa, &m nghe du’dc to nhat

Véi k = 0, ta c6 gid tri nhé nhat cda [/ 1a:

_ALY , v 1a van t6c truyén Am
TR Y
Suy ra tn s cia Am (hay tin s6 dao dong ctia 4m thoa) la:
= l = 340 = 654Hz
) 4 4013
3) Ta c6: . A=4l,=4.13 =52cm
A A

s !
B ) v
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Tir cong thdc: l=2k+1) 3—, suy ra:
1(41 1(4.65
k=-|=-1|=>[=—-1| =2
(535
Trong cdng thite trén, k 1a s§ muii nguyén cha séng ditng.
Suy ra trong khodng AB ¢6 3 bung séng

8 o Caulll

Hai 1o xo giéng hét nhau, khoi luong khéng ddng ké, c6 dé
cung k = 2,6N/m, duge méc vao mét vit A cé khéi luong
m = 600g nhu hinh vé. B6 qua ma sdt cia mdt phding do
nam ngang. Hai 16 xo luén luén bi kéo dan trong thoi gian
thi nghiém. Nguoi ta kéo vdt A ra khéi vi tri cn bdng mot
doan X,, = 10cm theo truc cia Lo xo, réi thd ra khéong vdn
toc ddu. '
1 A 2
WA T-AWWAA

1. Bé qua siuc cdn khéong khi. Lap phuong trinh chuyén dong
cia A. Tinh chu ki dao déng.

2. Trong thuc té, ngudi ta thdy bién doé dao dong gidm tu tir.
Sau nhiéu lén dao dong, bién do cia vdt chi con bdang
X;m = 5cm. Khi dé dong ndng cuc dai cia vdt bdng bao
nhiéu? So sdnh né véi dong ndng cuc dai lic ddu cia vdt.
Hay gidi thich tai sao dong ndng cuc dai lai giam ddn.

* (Trich dé thi TSPH Tai chinh K& todn, 1995)

Gigi
1) Hé hai 1o xo méc vao hai bén vat A tuong duong véi mot 1d xo
c¢6 df cing la:
K=k; +ky =2k
(Xem lai ¢chitng minh & Dé s6 2)
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Vay vat A c6 dao dong diéu hoa, phuong trinh dao dong c6
dang téng quat la:
X = Xmsm(mt + @)

V6 Xy = 10cm o= \/7 JZk , rad/s

53

- ha; =—d/
y \0) 3raS

Gi4 tri cGa pha ban diu ¢ tiuy thudc gdc thoi gian. Néu chon
g&c thoi gian 1a ldc vat qua vi tri can bang theo chiéu duong, ta
cb: ; ‘

Khit=0: “x = Xpsing = 0
= =0 hay = B
va - V= oXgeos(ot + @) = o)chosq) >0
Suy ra.cos¢p >0 vy ¢ =0
Trong trudng hgp nay, ta cé:

5v3

x = 10sin 3 t'(cm)

Chu ki déo dong:

pa 2 9B g1
1) 5
2) Dong ning cuc dal l1a dong ning kh1 vat qua vi tri can bang:
Van t8c ciia vat khi qua vi tri cdn bang:

~ Luc d4u la:
.10 = 29cm/s

a

Pong nang lic dau:
I PRSP | 2 _
, Ey = 5 mVn{ =3 .0,6.(0,29)° = 0,025J
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— Liec sau la:
Vin = 0Xin = '5— 5 25

NERNG]

DPong ning cuc dai cia vat bay gid la:

cm/s = 14,5cm/s |

By = Smv2 = —;-.0,6.(0,145)2 = 0,006J

2

. E, 6

S . Lo _ 6
Suyra E, 2

Pong nang cyc dai giam dan vi trén thyc t€, ludn ludn c6 luc
ma sat gifa vat A véi mat phdng d6. Dong ning cia vat bi
bién dan thanh nhiét do sy ma s4t.

81 Cau Vb

1. Mot con lde don gém.qud cdu nhé khéi luong m = 100g treo
vao dau mot sgi day cé chibu dai l. Con ldc treo trong thing
thang mdy duing yén. Cho con lde dao dong véi bién do goc
Xo = 6% chu ki T, = 2s, tai noi ¢6 g = 9,81m /s> Bé qua moi
ma sdt. Tinh . .

2. Con ldc dang dao déng, thang mdy dot ngot di len véi gia
téc a = % Tinh chu ki T va bién do géc A ctia con ldc.

3. Thang mdy tiép tuc di lén nhung chuyén déng thing déu.
Tinh lyc cang day treo cia con ldc Ehi né qua vi tri cén
bdng va qua vi tri bién.

(Trich dé thi TSPH DHQG TP.HCM, 1997)

Gic'lj
1) Ta cé: T, = 21t\/I v6i T, = 2s
) g
2
Suy ra: 1= T°2 g= 9,§1 ~ 0,995m
4n n
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2) Trong trudng hgp nay, qud cau m bi kéo xudng béi cac lye:

I?

8

o =

- -

— Trong lugng P=mg
- -

~ Lue quédn tinh F'=-ma

Vay dudng nhu c6 trong lugng 1a:

- > - . -
P=P+F=mg-ma

.o -
bit P'=mg’, suy ra:

- - o
mg'=mg-ma

Hay vé tri s, ta cé:

g=g+a
Vay con lic duge coi nhu dao dong véi gia tdc trong luc la:
g=g+a=g+ e U
g+as=g+ 5 10"

Do d6, chu ki dao dong la:
T = 27T -l— = 21{ }—Ql = To }—9
, g 11g \/11
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" T= 2\/E ~ 1,907s
11

Xét khi thang mdy ding yén: co ning toan phén cia con lic la:
E =E;= éme, = %m.2gl(1 - €0SQ,)

= mgl(1 - cosa,)

(ddng ning con l4c tai vi tri cin bing)
o2
Vi o, bé nén cosa, ~ 1 - 2" , Suy ra:

E - % glo?

Khi thang mdy c6 gia téc a: co nang con lic la:
E = mg'l(1 - cosB,) = émg'l.ﬁﬁ
Vi co nang toan phan dugc bdo toan, nén ta cé:
. 1 2 1 112
—mgla. = =mg'l
5 melo, = o mg'lp,

Suy ra bién do géc cia con l4c trong trudng hop nay la:

Bo = i.ao = \/—I—E .60 = 5’720 = 5043’
g AR

3) Khi thang mdy chuyén dong déu:a=0,g' =g

Sttc cang day dugc tinh theo cong thie:
v? .
T= mT + mgcosa

- Khi con 14c qua vi tri can biing: o = 0 = cosa = 1. Van tdc c6
gid tri cuc dai: ' ’
V2 = 2gl(1 - cosa,) = gla?, a, tinh ra rad

Sic cang day c6 gia tri cuc dai la:
V:I 2
T = m—1—+mg = mga; + mg
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T, =mgl + o) v6i 0o = 6° = gn(—)-rad
_ .
= 0,1.9,81 (1 +——| = 0,992N
7900
- Khi con l4c qua vi tri ngoai bién: a = a,, V=0
~ Sic cang déy c6 gid tri cyc tiéu:
2 .
T, = mgeosa,, = mg(l —92&]

7'(2

=0,1.9,81{1-
1800

J = 0,976N

82 Cau Vb

Mét hinh tru ddc bdn kinh R = 60cm, khéi lugng M = 28kg
c6 thé quay quanh mét truc déi xung ndm ngang. Mot ddy
duoc qudn vao hinh tru, ddu ddy mang mot vdat A, khéi
lugng m = 6kg (Xem hinh vé). Bé qua khoi lugng cia déy va
ma sdt & truc. Bubng khéi A d€ cho hé théng chuyén dong
tu do.

A

Tim gia téc cia hinh tru va luc cang déy. :
2. Lic khéi A di duoc 6m nguoi ta cdt dut soi day. Tim luc cén

F phdi dat tiép xic vdi hinh tru k€ tix lic cdt ddy, d€ sau 5
~ gidy thi hinh try nging quay. ’

~
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Cho g = 10m/s® va momen qudn tinh cia hinh tru déi vei

truc quay la I = %MRZ.

(Trich dé TS PHQG TP.HCM, 1996 - 1997)

Gidi

1) Ap dung dinh l dong ning vao chuyén dong ciia hé khi A roi
. duge mot doan 1a y.
' LLL2227

v

- Khi hé ding yén, dong ning la:
Equ=0
- Khi A roi duge mét doan y, ddong ning cta hé la:

1
Ea = L1024 £ mV?
20 *3

véil= %MR2 vaV=Re
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Suy ra: Eg = %IG '2+%mR29 2= %(I + mR?)@?

R ) -
Coéng trong chuyén dong nay la cong cia trong lugng P clia
khoi A trong doan di chuyén y:

W = Py = mgy
Theo dinh li dong ning:
Ep-Ea=W
Ta c6: ) %(I + mR%0? - 0 = mgy

L4y dao ham hai v& theo thai gian, ta duge:
(I + mR%.0".6” = mgy’ = mgV = mgR.®’

Suy ra gia t6c g6c cia hinh tru:

oo _mgR _ mgR = mg
= = =
I+mR*  lype | e (.M—er)R
2 2
v6i m = 6kg, M = 28kg, R = 60cm = 0,6m
Ta cé6: 0”. = brad/s
— Xét chuyén dong cia khéi A, ta cé:
- - '
>F=ma

hay P - T = ma véi gia téc 1a a = R9”
Suy ra sic cang day:
T =P -ma=m(g-a)=m(g - RO
’ T'=6(10 - 0,6.5) = 42N
2) Van t6e géc ctia hinh tru khi khéi A roi duge mot. doan y = 6m:

—
F
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2mgy

° " I+ mR?
v6i 1= %MRz - %.28.0,62 = 5,04kgm?
mR? = 6.0,6% = 2,16kgm?
= o =26106 _o0mdss
7,2

Pong ning chia hinh tru khi day bi cit:
Esw = %Ie 2= % .5,04.100% = 2,52.10%J

Ap dung dinh li dong ning vao chuyén dong quay cia hinh tru
tif lic cit day t6i lic hinh try nging lai:

' Es~Egp=W
trong d6: Es=0

_—)
va W 14 cong ciia luc cdn F trong chuyén déng nay:

W = -CM5.0
N
v6i CMF 14 moment ctia luc F d6i véi truc quay O
CMr = F.R
= W = -FRO
Suy ra: 0 - Eg = -FRO
A E
Vay: = ﬁ%
: Trong d6 0 1a géc quay thém cha hinh tru sau 5s:

0= 10" ot
2

v6i 6” 1a gia téc géc cha hinh tru sau khi day bi cit. Ta ¢6 cong
thite tinh van téc géc clia hinh tru sau khi cit day la:
0 =6+ 6,
Khi hinh tru ngiing lai: 6 = 0
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0'-0, 0-100
_ t 5
(Chon chiéu duong la chiéu chuyén dong)

= —20rad/s?

Suy ra: 0= %(—20).52 +100.5 = 250rad

Vay luc can la:
E, 2,52.10*

= = 168N
RO  0,6.250

F =

83 Phian B Bai 1
Mot 1o xo ¢6 do dai tu nhién I, = 20cm, treo thdng ding.
Méc vao ddu duéi 1o xo mot qud cdu khéi lugng m = 100g
thi 16 xo dai | = 30cm. Léy g = 10m /s> ‘

1. Tinh: a) D cung cida lo xo

b) Chu ki dao déng T cia 1o xo.

2. Qud céu dang dung yén cin bing duoc kéo xuéng khéi vi tri
cdan bang 3cm réi thd ra khong vdin téc ddu. Chon géc thoi
gian (t = 0) la lic thd qud cdu, chiéu duong la chiéu kéo qud
cdu. Lgp phuong trinh dao dong cia qud cdu.

(Trich dé TSPH Ki thudt Céng nghé TP.HCM, 1998 — 1999)
| | Gigi
1) Ta cé6: P = mg = kAl
vGi Al=1-1,=30-20 = 10cm
P cing cha 1o xo:
_ mg _0,110

= = 10N/m
Al 0,1

Chu ki dao dong:

= on 21
10

18]

T= 2n\,
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T=25=0628s
"5

2) Dang tdng quat cia phuong trinh dao dong:

x = Asin(ot + ¢)

O % vi tri can bing
3cm
¢(t = 0)

V(+)

Trong trudng hgp nay, ta c6: A = 3cm

® = 2n = 10rad/s
T
Khit=0: x = Asing = +3cm

= simp—g—l
=%

Suy ra: = =
y P 2

Viay phuong trinh dao dong:

X = 3sin (10t + —;—] cm

8" Cau Vb

Mot vit duoc ném ngang tit dé cao h vdi van téc ban ddu
V, = 256m/s. Thoi gian k€ tit lic ném dén lic vdt cham ddt
la 3s. '

1. Viét phuong trinh quy dao ciia vt va tim dd cao h.
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2. Tim tdm xa va vdn téc cia vdt lic cham dét. Bé qua suc
cdn khong khi. Cho g = 10m /s>
(Trich dé TSDH An ninh — PH Cdnh sdt, 1997 —1998)

Gidi
v
0 ° P , x
Q M
v —E’
h
H
Y

1) Vat roi dudi tdc dung duy nhat cia trong lugng, do d6 gia toc
-
cda vat trongsurcila g .

Chiéu chuyén dong cla vat:
~ Xudng truc hoanh Ox, ta c¢6 chuyén dong cha P vdi gia tdc 1a:

ap =-hc%{ =0

Vay P ¢6 chuyén dong déu, van toc khong ddi la:

Vp = V, =25m/s
Phuong trinh chuyén dong: _ _
x = V.t . ' (1)

Chon: O l1a géc toa do, lic ném vat 1a gbc thoi gian nén x, =0
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- Xudng truc tung Oy, ta ¢6 chuyén dong cia Q vdi gia toc la:

a<,2=hc%Oy =g

Phuong trinh chuyén dong:
=1l
y= 2gt (2)
Tu(1)suyrat= —3— , thé vao (2) ta cé:

o

g
Y= vt x
10 2 ) Xz
= —— X = —
Y= 595 125 @

Vay quy dao roi ¢6 dang parabol nhu hinh vé.
" Tu phuong trinh (2), thay t = 3s, ta cé:

ya=h= —12—gt2 =%.10.32 = 45m

2) TAm xa cia vat la:
xa = HA = V,.t = 25.3 = 75m

. N
— Van tdc cha vat khi tgi dat1a Va

- - =
Va=Ve +Vq

v6i Vp = Vo = 25m/s
Vq = gt = 10.3 = 30m/s

Suy ra: Vi =Vp+ V¢ =25 + 30% = 1525
Va = 39m/s
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8 5 Cau Vb

i. Thiét lgp cong thuc tinh dong ndng cia vdt rdn trong

chuyén dong tinh tién va chuyén dong quay quanh mét truyc.
2. Mot con lde don dao déng vdi bién dé nhé ¢6 chu ki la T,
tai noi ¢6 g = 10m/s”. Treo con ldc & trén mét chiée xe:

a) Cho xe chuyén dong nhanh ddn déu trén mgt ndm ngang thi
ddy treo hop véi phuong thing ding mét géc nhé a = 9.
Hay gidi thich hién tugng va tinh gia téc a cia xe. Cho con
lde dao dong. Hay tinh chu ki T ciia con ldc theo T,

b) Cho xe diing yen. Con ldec dao dg‘)ng’trong dién truong déu,
phuong thing ding, chiéu huong xuéng. Khi truyén cho con
lde dien tich q; thi né dao déng véi chu ki T, = 3T,; khi

truyén dién tich qp thi chu ki Ty = %To. Xdc dinh ti s6

q2/q;.
(Trich dé TSPHQG TP.HCM, 1998)

Gidi
1) Lap cong thdc tinh dong ning cia vat rin:
~ Khi vat chuyén dong tinh tién.

Trong chuyén dong nay, moi diém cta vat déu c6 van téc nhu
nhau 1a V. Pong ning cla vat rdn 1a tdng dong nang cia céc
diém tao thanh vat: '
Eq = ~1—m,V2 +lm2V2 +lm3V2 + ...
2 2 -2
1 2
E¢ = = Cm)V
2
Trong d6 ¥m = M (kh6i lugng cda vat rin)

Suy ra: Ey = %Mv2

— Khi vit quay quanh mét truc
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Trong chuyén dong nay, moi diém clia vat c6 cing van tdc géc
0. Pong nang cha chat di€m m, la:

Eq = %mIVf véi Vi = 1,0, suy ra
Eaq = %mlr{"e'2

Tuong tu, dong nang cia cdc chat diém msy, my,... 1a:
Ed2 = %mzrzze 2
Edg = —;-mar;e 2

Pong ning cla vit rdn la:

Ed = Edl + Ed2 + Eda + ...
Eq = 2 (Smr))o”
trong d6 Ymr® = I (moment qudn tinh cda vat rin ddi véi truc

quay)
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Vay: Ey = %I.G’?

2) Tac6 T, = 2= \ﬁ 1 1a chiéu dai soi day.
g

¢ ° A A -’ 9
a) Xe chuyén dong nhanh dan déu véi gia toéc a .

—>
a

N

Qua cdu m can bing dudi tdc dung cla céc luc:

— -
— Tronglugng P=m g

_..)
— Sdc cang day T

- -
- Lucquiantinh F'=-m a

_>
Chinh lyc quén tinh F' nay kéo vat léch vé phia sau.
Ta cé: tga'= F _ma_a
P mg ¢
Suy ra: a = g.tga = 10.tg9° = 10.0,1584 = 1,584m/s®
Con ldc dao dong trong mit phing nghiéng lam véi phuong
thdng ding mot géc o = 9° du6i tdc dung cla trong lugng biéu

= -
kién P'=mg'
~ - = -
P'=P+F'
Ta cé: P = P’cosa hay mg = mg’cosa

362



Suy ra: g8
cos o

Chu ki dao dong cia con lic:

T = 21:\/1 =2n /}-.cosa =2n l\/cosoc
, g g g

hay T = T,Jeosa = 0,9938T,
. Xe ding yén, qua cdu m ¢6 mang dién tich. Qua cdu m c6 mang
_)

dién tich va & trong dién truong déu E nén chiu thém téc
dung cua luc dién trudng.
-
F=qE
- . -
néu q>0: lyc F cung chiéu véi E

- . -
q<0: lyc F ngugc chiéuvéi E

E
F
P .
a)q>0 b)g<0

Qua cdu dudng nhu c6 trong lugng la:

- -5 - - - o
P'=P+F hay mg'=mg+qE

Chu ki dao dong ctia con ldc la:
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T=2n L”
. Vg

so sanh véi chu ki ban dau:

T, =2n \/I
g .
Ta thdy néu g” < g thi T > T,; néu g” > g thi T < T,: V4ay trong

trudng hgp cta bai todn:
— V6i dién tich g = q;, ta ¢6: T=T; = 3T, = g”.< g nghia 1a ta
phai c6 q; < 0 (trudng hgp b)
- - R
Khidé P va F ngugc chiéu
P”=mg,”"=P-F=mg- Iq;{E

hay g -g- 2lE
m

Chu ki dao dong:

T, = %JI o L -
g _Hy
m

—V(fiq=Q2,tacéT=T2=%To:g”>g‘taphéic6q2>0

- - .
(trudng hgp a). Khi @6 P va F cing chiéu.

P”=P+Fhaymg2”=mg+q2E
- qu

Chu ki con 1dc¢:T; = 2n ’g =2n ’
2
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hay

(2)

Ti (1), suy ra o]

—E

P
h mEz_
> P9 @)
Tt (2), suy ra: 1+32E = 4

P 3

E 7
h Gz _ 1 . b
Y P 9 (b)
@ = gz—:—hay (_1.2-=~.Z
(a) lq1| 8 q, 8

86 Caus .

1. Mot déng hé qud ldc chay ding giv tai mot noi trén mat dét
G nhiét do 20°C. Néu nhiét do tang lén dén 35°C thi donyg
hé chgy nhanh hay chdm? Trong mét ngay dém nhahnh
chém bao nhiéu? Hé sé né dai cia thanh treo qud ldc la
a=2.10° K. Coi dé dai ciia thanh treo qud ldc béng do
dai cta con ldc don déng bd vdi né.

2. Pua déng W6 lén cao 1,28km, né lai chay ding gis. Tim
nhigt dé6 & dé cao trén, cho biét bdn kinh trdi ddt
R = 6400km. .

(Trich dé TSPH Ngoai thuong, 1998)
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Gidi
1) Chu ki con ldc:

T=2n\[i
g

v6i 1 12 chidu dai con l4c don déng b v6i con ldc déng hd, theo
gia thiét 1 ciing 1a chidu dai ctia thanh treo qué lic.
Khi nhiét d ting, chiéu dai ciing tang:
=11 + 1.A0)
» AO = 35° - 20° = 15° 1a°d0 tang n})iét do
do d6, chu ki tang. Vay dong ho chay cham di
Chu ki & 35°C la:

T = o \F f1(1+me)

Suy ra: —T,—I‘— N1+ AA —EAAG+1
T T-T AT 1
—-l==——=_A.A0

RO B B R

AT

T chinh 14 46 tang cha chu ki trong 1s.

Troag mot ngay dém c6 24g = 86400s, dong hd cham di la:

: éTE 86400 = = x A6.86400

= 2 10‘5 15.86400 ~ 13s

2) Chu ki con l4c khi chay dung gio la:

T=21t\/1
g

1 = chidu dai cia thanh & 20°C
Chu ki con 14c & d9 cao h = 1,28km la:
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T = 2n /1—
8

véi 1” = 1(1 + A:AQ°) v6i AD” = 6 — 20°
2h
gh = (1 ——f{—)
3 d¢ cao h, déng hd chay ding git nén T” = T
Suy ra: L = 1
g B8
hay 1d+2.407) 1
%)
E0TR
14240
BRI
‘R
.. 2h
Suy ra: AAD = ——
uy ra R ’
- 2h 2.1,28
A == —— = -20°
AR 2.107°.6400 v
0 - 20° = -20°

Vay nhiét 46 ¢ d6 cao h 1a 6 = 0°C

87 Cau 10b

Mt qud cdu nhé khéi lugng m = 10g duoc treo vao mét sgi
ddy khéng gian, khéi luong khong ddng k€, chiéu dai
l = 22cm. Qué cdu quay trong mét phdng ngang vudng géc
V6L truc quay thdng ding véi vén téc khéng déi bing 1,5
vong/s tai mét noi cé gia téc trong truong g.
Tinh lyc cdng cia déy treo va géc léch a khdi phuong th(fng
ditng ban ddu khi né ding yén. Vé hinh. Cho g = 10m/s?
(Trich dé TS PHQG TP.HCM, 1998 — 1999)
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Gidi
Céc luc tac dung vao qua cau:
- -
— Trong lugng P=m g
__)
— Suc cang day T

_..)
Hop luc F la luc huéng tam:

N
F=P+ T

Qua cdu m vé mot dudng tron & trong mét mat phdng ndm
ngang, ¢6 ban kinh R. '
R = lsina
Soi diay vé thanh mdt mat nén cé nia géc ¢ dinh la a.
. ‘ v?
Ta c6: F= m—R—
V 1a van toc dai cia m
V = RO’ v6i 8 1a van toc géc
Suy ra: F = mo”R, trong d6 & = 2aN = 2r.1,5 = 3nrad/s
Sic cing day: '
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ol F' mo”R _ mO "% 1sin a

sina  sina sin o
T =m0 = 0,01.9720,22
T=0,195N
Mat khaéc, ta c6:
P = T.cosa
Suy ra: cosa = %j; f%: 06?11920 = 0,5128

= o~ 59°

88 Cau 4

M~

Treo mét con ldc don vao mét tdm gé thdng ditng. Déy treo
mém c6 chiéu dai I = Im. Doc theo duong thdng dung, cich
diém treo con ldc mot doan 1/2, nguoi ta déng mét chiée
dinh. Khi dao dong con ldc sé vuéng vao dinh.

Tinh chu ki con ldc

. Chu ki con ldc la bao nhiéu néu cho con ldc va tdm gé

chuyén dong theo phuong thdng ditng lén phia trén véi gia
tbca=g/2.

- 8. Pem con ldc va tdm gb lén mdt trang. Chu ki dao dong cia

né la bao nhiéu? Biét rdng khéi lugng trdi dét gdp 81 lan
mdt trang. Bdn kinh trdi ddt bdng 3,7 ldn mdt trang.
Cho g = 10m/s®

(Trich dé TS Hoc vién Céng nghé BCVT, 1998)
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Gidi
1) Chu ki con ldc

Khi sgi day khong dung dinh, chiéu dai con l4c 1a 1. Thoi gian
1am mot dao dong la:

T, =2n -1-=2nP =~ 28
g 10

Khi sgi day dung dinh, chiéu dai con ldc 12 I’ = —. Thoi gian

Do —

lam mét dao dong la:

1 f 5
T2=2n\/—;=2n —%— = 1,4s

Vay chu ki ctia con 14c trong trudng hgp nay la:

T= 3+’_1‘1
.2 2
- T=17s
_———O_——
1 o
/ /2
¢
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ﬁ
2) Hé di 1én v6i gia t6c a

7////AQ

Qué cdu m chiu tdc dung clia cdc luc:

/ - -
— Trong lugng P=mg
o S

— Luc qudn tinh F'=-ma

_)
Trong trudng hgp hé di 1én nhanh d4n déuy, gia tdc a hudng

- 3 : -
lén, lyc quan tinh F' hudng xudng, cing chidu véi P (qud cdu
duong nhu ning hon).

Hop luc tdc dung vao m la: .

-> 2> -
P'=P+F'
hay . mg'=mg+ma-
= g’—‘g+a—g+§=§-g
2 2

Chu ki dao dong ciia con lic:

T =2n i,:zn l\/ngl\lg = 1,63s
g gV 3
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3) Chu ki con lic trén mit trang
Gia tdc trong luc ti 1& thuan vé6i khdi lugng clia thién thé va ti
12 nghich vé6i binh phuong khodng cach tif noi khdo sat téi tam
cia thién thé. 4
Vay: goi g va g’ 1a cdc gia toc trong luc & gdn bé mat trai dat
va gin bé mit mat trang.
M va M’: khéi luong trdi dat va mat trang
R va R’ cdc ban kinh trdi dAt va mit trang
B g M(RY 1
Ta cé: gg = "M(?) = 5737 = 0,169
= g =0,169g = 1,69m/s’
Chu ki dao dong cta con ldc trén mat trang la:

T = 2n L=27r 1
g' 1,6

= 4,83s

89 caue

Mét 1o xo khéi luong khong ding ké, chiéu dai tu nhién
‘1, = 125¢cm, dugc treo thdng ding, mét ddu c6 dinh. Pdu con
lai c6 gdn mot qud cdu nhé khéi lugng m. Chon truc Ox
thdng ding, huéng xubng, géc O & vi tri cdn bdng cia qud
cdu. Qud cdu dao dong diéu hoa trén truc Ox vdi phuong
trinh la: '

Cx= 10sin( t—b—) (cm)

Trong quad trmh dao dong cia qud cdu, tt s6 glea doé lén lon
nhdt va nhé nhdt cua lue dan héi cia 1o xo la § Tinh chu
ki dao déng T va chiéu dai cia 1o xo tai thoi diém t = 0.

Cho g = 10m/s%. Léy # =~ 10.
(Trich dé TSPHQG TP.HCM, 1999 -2000)
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Gidi
Né&u gia thiét trong qué trinh dao dong, 10 xo luon ludén bi dan,
ra ¢6 hinh vé nhu hinh duéi, trong dé:

v (+)
Al,;  dd dan 10 xo khi vat & vi tri cin bing
A:  bién 46 dao dong
"Luye dan héi cda 10 xo:
~ Cuc dai khi vat & vi tri By:
Ti = k(Al, + A)
~ Cuyc tiéu khi \'rét & vi tri By:

T, = k(Al, - A) -
k 12 do cing (hé s§ dan héi) cia 10 %o.
Ta cé: g % ﬁ iA
Véi A = 10cm .
Suy ra: 7(Al, - A) = 3(Al, + A)
100

= A10= T “250
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Mit khée, khi vat & vi tri can bing:
Co=P

m
Al

Chu ki dao dfng cia vat: | .

Al 0,25
T=2 2:2 0 = 9, (22
»“\‘E e M0

T=1s
Vao thoi difm t =0: -

aQ

“hay kA=mg = k=

0o

n
=10sin|-= | =-5
X si ( 6) cm

Khi d6 vat c4ch vi tri can béﬁg la 5¢cm theo chiéu 4m. P§ dan
10 xo 1a:
Al = Al, - 5 = 20cm

Chiéu dai 15 xo: N

© 1=1,+ Al =125 + 20 = 145cm
Luu y: C6 thé x3y ra truong hop nhu hinh vé duéi, trong dé
Al, < A (trudng hgp nay xay ra khi khéi lugng m bé hay hé s§
k cua 1o xo ¢6 gid tri 16n).

PO ,OIA
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Trong trudng hgp nay, ta cé:
T, = k(Al, + A)
Ty = k(A - Al,) (¢ vi tri By, 10 xo bi nén)

Suy ra: Q_T7_AL+A
T 3 A-AlL

= (A - Al) = 3(Al, + A)

A= 28410 o
10 10

Khi vat & vi tri cAn bing:
CO;P = kAl = mg
mg

k=
Al

o

Chu ki dao dong: v
T= 2'rl:\/E =2n ’Al" = 2/Al,
k g
T =2.0,04 =0,4s
- Vao thoi diémt =0:
x = 10sin (— E) = -5cm,
6

Khi d6 10 xo bi nén mdt doan la:
Al = Ix] - Al, = 1em

Chiéu dai 1o xo:
1=1, - Al = 124cm

90 Cau 6

Mot vét khéi lugng m = lkg dugc gdn vdi hai 16 xo ¢6 db
citng ky, ke nhu hinh vé. .
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M : N
Hai 16 xo0 ¢6 cung chiéu dai tu nhién l, = 94cm va k; = 3k..
Khodng cich MN = 188cm. Kéo vdt theo phuong MN tdi vi
tri cdch M mot doan 90cm réi buéng nhe cho vit dao déng

diéu hoa. Sau thoi gian t = %s_ké’ ti lic bubng ra, vt di
dugc quding duong dai 6cm. Tinh k; va ky. Bé qua moi ma

sdt, khéi lugng cdc 1o xo va kich thwac ctia vdt. Cho do cing
cia hé lo xola k = k; + k.

(Trich dé TSPHQG TP.HCM, 1999 -2000)

. Gidi
Ta thdy:
MN = 188cm = 21,

Vay khi vat & vi tri can biing 0, hai I xo khong bi dan hay
nén. Piém O 1a trung diém ctia doan MN.

R
M L ix - N (4)
A 0 A

Hé hai 10 xo bu(f)c vao vt nhu trén tuong duong véi mot 1o xo
¢6 @9 cing la:
k = k; + kg = 4ky (Vi k; = 3ky)
Phuong tnnh dao dong ctia vat ¢6 dang:
- x = Asin(ot + ¢)
vii A=1,-90=94 -90 = 4em
T

® = f—
m
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Gi4 tri caa ¢ ty thudc su chon goc toa do va goc thoi gian
N&u chon: chiéu duong nhu hinh vé

O 1a gbc toa do
hic budng vat ra lam géc thoi gian

Ta c¢6 vao lic t = 0:
X, = —~4cm = Asing

Suy ra: sing = -1 hay ¢ = _12‘.

Vay: X = 4sin (wt - g] cm

Vao thoi diém t = ——s, vat di chuyén duge 6cm nén c6 1i do la:

X = 6-A=2cm= 4sin(mt—g)

Suy ra: sin (mt - —) _1
. 2
n W bt m 5n
- ===, —, =+k2r, — + k2
hay ot 5 6'6’6+ 1:,6+ T

ot- =L

2 6
éuyra: LI -73:2E
30 2 6 6

o = 20rad/s

Ma o? = k = k = mo? = 400N/m
m

Suy ra: k; = % = 100N/m

k; = 3k; = 300N/m
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11— DETHITRAC NGHIEM

HUGNG DAN CHUNG

Trong thé thitc thi nay, cdc thi sinh dugc phéat ban d& thi tric
nghiém ttong d6 c6 nhiing cdu héi va dugc cho sdn mét bang
tra 1oi . Thong thudng mt cdu héi ¢6 4 hodc 5 cau trd 16i. Thi
sinh phai can nhic va chon cdu trd loi ding nhét.
Thi du :
Mot cau héi (thi du : cdu 2) trong mét ban dé thi trdc nghiém :
2. A. Luc 12 nguyén nhén giy ra chuyén dong.
B. Lyc la nguyén nhén lam thay ddi van téc.
C. Luc lam cin tré chuyén dong.
. D. Luyc ti 18 thuan véi van tdc chuyén déng.
E. Céc phat biéu trén déu sai.
Céc cau tra 15i c6 thé ding hay sai, hodc ding mot phén, hoic
chi ding trong trudng hgp dic biét. Thi sinh phii can nhic dé
chon cdu dung nhét. Trong thi du trén, thi sinh phai chon cau
B.

CACH SU DUNG BANG TRA LGOI

Bédng trd 1&i duge in va ph4t cho thi sinh . Hinh thdc cGa ban
trd 16i nay dugc qui dinh béi hoi déng thi. Truée khi lam bai,
thi sinh cn luu ¥ kj vé qui cdch sit dung bdng trd loi duoc
phé bién bdi thdy cé gidm thi cha phong thi.

Dudi day 1a thi du vé hai hinh thifc ctia bang tra 19i.

Ngoai ra cdc phan nhu ho tén, ngiy sinh, ngay thi, phong thi, ..
phén trd 18i cdc cau héi tric nghiém théng thudng cé6 dang nhu
sau :

e Trudng hgp bang tra 16i duge chdm bdi gido vién.
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Thi sinh chon cau trd 13i nao thi ddnh d4u X (hoic to6 den) vao
0 tron tuong tng. Théng thudng thi sinh duge yéu cdu dung bt
chi d€ dédnh ddu vao cdu trd 16i minh chon. Néu déi y, can
chon cau trd 161 khéc, thi sinh c¢6 thé tdy ddu X da d4nh va
chon lai.

Trudng hgp chdm bdi mdy tinh dién td

1.AB CDE 2.ABCDE 3. ABCDE

Thi sinh duge yéu cu bdi den, bing budt chi, khe hep ¢ dudi
ciu tra 16i minh chon.

Luu ¥ : Thi sinh chi dugc chon mot trd loi cho mébi cdu héi. Néu chon
hai trd 1oi cho mét cGu héi thi cdu dé sé khéng dugce tinh diém. Do 46
néu cén tdy mét tré loi da chon, dé chon mot trd 1oi khde, thi phdi téy
ky. Chi tiét nay ddc bigt quan trong néu bdng tré loi duge chdm bing
mdy tinh dién t.

Khi lam moét bai thi trdc nghiém, vdn dé thoi gian rdt quan trong.
Trung binh méi cdu héi, thi sinh phdi trd loi trong 1 phit. Nhu vdy,
‘mét bai trdc nghiém, gid su 120 cGu, thi thi sinh phdi lam xong trong
thoi gian nhiéu nhdt la 120 phit. Do d6 cdn lam thét nhanh. Céu nao
thdy ket, hdy tam d€ dé, lam tiép ngay cdu ké. Sau khi lam xong cdu
cubi cing, néu con thoi gian, quay lai lam tiép cde cbu con bé lai &
trén. - '

Duéi day 1a cdc dé thi tric nghiém. Mdi dé ¢6 20 cAu héi, lam
trong thdi gian 20 phit. Cdc dé tric nghiém trong cac ky thi
thudng dai hon véi nhiéu thoi gian hon.
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PE 1

Trong dao dong thdng diéu hoa cia vét treo vao Lo xo. Chu ki
dao déng ciu vdt

A. Tt lé v6i chiéu dai I cia 1o xo.

B. Ti lg v6i gia téc trong luc g

C. Ti l¢ v6i khéi lugng m ciia vit.

D. Ti 1¢ v6i \[m

E. Ti lé nghich véi d6 citng k cia 1o xo.

Trong dao dong thdng diéu hoa, quy dao dao dong :

A. C6 chidu dai la v.t véi v la van téc, t la thoi gian chuyén déng.
B. C6 chiéudai 1 =v.T véi T la chu ki

C. C6 chiéu dai 1= bién do x 2.

D. C6 chiéu dai ti lg thudn véi v

E. Céc céu trén déu sai.

Hai 16 xo noi tiép lan lugt c6 he s6 dan héi la k; = 24N/m va
ks = 36N /m. He s6 dan héi cia lo xo tuong duong la :

A . 60N/m; B. 30N/m; C. 14,4N/m;

D. 244N /m; E. 36N/m

Vit m = 200g duogc treo vao hai 1o xo néi tiép & cdu 3, ¢ chu ki
- khi dao déng diéu hoa la :
- A 2s; B.140s; C.065s5; D. 0,74s; E. 0,90s

Bién d¢ dao dong ciia vit m & cdu 4 la 6cm. Co ndng toan phdn
ciamla : 7

A. 0,026J; B. 0,034J; C. 0,260J;

D. 1,620J; 'E. 0,120

Vén téc ciia vt m ndi trén cé gid tri s6 hoc cuc dai :

A. Khi m & vi tri cao nhét ;

B. Khi m ¢ vi tri thdp nhdt.

C. Khi m qua trung diém quy dgo.
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10.

11.

D. Khi gia téc ciia m lén nhét.;
E. Céu A va D déu ding.

Vén tée cia vét m khi cdch vi tri can bdang 3 em la :
A. 44em /s’ ; B. 40cm/s?; ., . C. 25cm/s;
D. 40cm/s; E. 44cm/s

Dao dong téng hop ciia hai dao dong cung phuong :

x;=4 sin(SOﬂt + g) ; x2 = 4 sin(80 —g) ,la
A x = 8sin(80mt + %) ; . B. x=8\2 sin(807 - 5
. 157 . 157,
. x = 4sin(807t + ~2Z D.x=4\2 _ 297,
C. x = 4sin( + 180) x sin(8# 7180)’

E. x = 8sin(160xt ~ ?

Soéng ditng cé cdc bung cdch vdt cdn ¢6 dinh la :

A d=ki; B.d'=(2k+1)§ ; c.d=k§
D.d=(2k+1)—j—; Ed=(2k+1) 4 véiklasé
nguyén

Con ldc don gém qud cdu khéi lugng m budc vao soi déy chiéu
dai l. Chu ki con ldc nay (Khi bién d6 bé)

‘ l
A. Ti ¢ voi\Im ; B. T I¢ véi \/% ; C TilevdiNl
D. Ti lé¢ nghich véi \ﬁ ; E. Cdc cdu trén déu sai
Sic cang déy cia con ldc don c6 tri  s6 cue dai :
A. O vi tri c6n béng ;
B.0 vi tri ngoai bién.
C. Khi gia téc cia m cuc dai

D. Céu A va cdu C déu ding ;
E. Céu B va cdu C déu dung.
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12.

13.

14.

15.

16.

17,

Con ldc trén c6 | = Im dao dong tai noi ¢6 g = 78I Chu ki dao
dong la :

A. 1,94s ; B. 2,32s; C. 1,68s ;

D. 2,00s ; E. 2,20s

Néu nhiét dé tang léen 20°C va hé s6 né dai cia soi déy la
2.107° thi chu ki dao déng la :

A. 1,9996 s; B. 1,9980 s; C. 2,0100 s;

D. 2,0060 s; E. 2,0004s

Chon phdt biéu dung nhdt.

Giao thoa la téng hop cia hai dao dong :

A. C6 cung bién do va tdn sé

B. C6 cung pha va bién do.

C. C6 cung phuong dao déng va cung chu ki.

D. C6 cing tdn s6 va cé phuong dao dong vudng géc nhau.
E. Cung tén s6, bién dé va pha.

Xét giao thoa cia 2 séng c6 cung tdn s6 la 20 Hz. Vin téc
truyén song trong méi truong la v = 36cm /s. Bude séng Ala :
A 720ecm; B.1,8cm; C.1,8m; D. 36cm; E. 360cm

Trong hign tugng giao thoa trén, mot diém M trong moi truong,
cdch hai nguén dao déng la d; va ds, dao dong manh nhdt
Rhi: | '

A 4Md=ld;-dsl =3,6m;

B. Ad = 5,4 cm;

C.4d=45cm

D. ad =2k + 1);1, k = s6 nguyén;
E. 4d=63cm

Piém M néi trén ditng yén khi :
A. 4d = kA, k = s6 nguyén;

B. 4ad = 8,1 em; : C 4Ad=54cm
D. 4d = 25 cm; , E ad=25m
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18. Trong dao déng ciia con ldc kép cé khéi lugng la M, chu ki tinh

theo céng thitc :
M

l
A.T:—I—'\/——- B. T=2
1 la mémen qudn tinh /| truc quay, a = khodng cdch tiz trong

D.T-= 2#\’Mg ET=2
tdm dén truc quay.

L N‘%

19. Co ndng toan phén ciia vdt m treo vao 1o xo c¢é dé cing k thi :
A. Ti lé véi bién do A,
B. Khéng phu thudc bién dé A.
C. Tt le v6i A%;
D. Ti lé nghich voi A2
E. TilgvsiNk
20. Xét hién tugng song ding trén mét sgi ddy, hai diém dao dong
cing pha khi cdch nhau mgt doan la :
A. d = kA k = s6 nguyén, A= budc séng;

B.d =02k + I)g'

c.d=(2k+1)f,-

A
D.d=k=
2

E. con tivy theo vdt cdn c6 dinh hay tu do.
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PE 2

. b. Tén sé cia con ldc don cé khdi luong m , chiéu dai I thi :
A Tilevoil; ' B. Ti lé nghich v6i g ;

C. Ti l¢ véi \/% D. Ti Ié nghich véi \Jl ;

E. Hai cdu a va b déu ding. -

Chu ki con ldc don treo trong thang mdy' chuyén déng sé lon
hon chu ki khi con lde dugce treo vao mét diém c6 dinh khi :

A. Thang mdy chuyén dong déu :

B. Thang mdy di lén nhanh dén déu.

C. Thang may di xubng nhanh dén déu.

D. Thang mdy di xuéng chdém ddn déu

E. Cdc cdu trén déu sai.

Hai con lde don c6 chiéu dai lan luot lal; = 1 m va l, = 25¢cm dao

dong tai cung mbdt not . Tt 36'% giita hai chu ki la :
2

A L. B. 4: C 2: D. 25
25 , ‘

E. Khéng xdc dinh dugc vi khéng biét tri s6 cia g

Mojt vt nhé khéi lugng m = 100 g dao dong diéu hoa trén quy
dao thdng dai 10cm vdi chu ki 12s, phuong trinh dao déng la :

A. x = 10sinZ ¢ cm ; B. x = 5sint_cm ;
6 12
C. x = 5sinl2a cm D. x= 2Osin-1%t em ;

E =x = 5sin-gt cm -

‘Lute tde dung vao m néi trén khi cdch vi tri cén béng 2,5 cm la:
A. 685107 N ; B. 6,85.10°N ; C. 7,34.10°N
D. 062N ; E. 1,52 N
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10.

11.

Co ndang dao déﬁg ciamla :
A.22J; B.3410°%J; C. 2,2.10° J;
D.001J; E 11,2J

DPiéu kien dé cé6 dao déng cong hudng la :

A. Vit dao dong cé cung bién dé véi nguodn kich thich.

B. Vit dao dong c6 cung pha véi ngubn kich thich.

C. Vit dao dong 6 cang tdn s6 vdi ngudn kich thich.

D. V4t dao déng ludn dao dong cung chiéu voi nguon kich thich.
E. V4t dao déng va nguodn kich thich c6 co ndng bang nhau

Séng ditng trén dby dai Im véi vdt cdn cé dinh, tdn s6

f = 80Hz, vén téc truyén song 40m/s. S6 bung séng la :

A 8; B. 4; C. 2; D. 3; E 1

Cho cdc diém M;, My, Ms, M, & trén sgi ddy . trén va ldn lugt
cdch vét cdn cé dinh la 20 cm, 25 cm, 50 cm, 75 cm.

A. M, va Mz dao déng cung pha.;

B. M; va M, dao dong déi pha.

C. M, va My dao déng cung pha.

D. M, va M, dao déng déi pha.;

E. Mz va M; dao déng cung pha.

Chon phdt biéu ding :

A. Séng ditng la sy téng hop cia hai séng c6 phuong dao dong
vudng goc .

B. Séng ditng la sy téng hop cia hai séng cung pha.

C. Séng ditng la sy téng hop cia hai séng doi pha.

D. Séng ding la mot hién tuong giao thoa

E. Cdc phdt biéu trén déu sai.

Lo x0 ¢6 hé s6 dan héi k = 200N /m c6 treo vt m = 200 g. Cho
m dao déng diéu hoa theo phuong thdng dung. Chu ki la :
A.02s; B 20s; C.16s; D.22s

E. thiéu tri s6 cia g nén khéng tinh dugc .
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12,

13.

14.

15,

16.

17.

18.

V&t m néi trén cé bién do dao dong la 3 cm. Vdn téc lon nhdt
ciamla: . - v

A 942 cm/s; B. 23 em/s; C. 56,8 cm/s;

D. 3cm/s; E. 142 cm/s

Muén chu ki cia m tang them 1% thi phdi dat them vao m mot
gla trong la : ' '
A 8g; B3 C.56g D.44g; E. 4g
Con ldc kép gém mét qud cdu ddc (m = 100 g, bén kinh r = 10
cm) treo bdng mot sgi déy dai 95 cm. Momen qudn tinh cida qud
clu d6i véi duimg kink la %mrz. Cho g = 9,8 m/s’. Momen qudn
tinh doi vén truc quay la :

A. 1,0004 gem?;  B. 8107 kgm? ; C. 4.10% g.m?

D. 4.10% kgm?; E. 0,1004.kg.m’

Chu ki con ldc kép trén la :

"A. 1,80 s; B. 2,50 s; C. 1,76 s;

D. 201s; E. 2,19s

Chiéu dai ciia con ldc don déng bé vdi con ldc kép trén la :
A. 1,204 m;B. 1,004 m;C. 1,116 m;D. 1,060 m; E. 2,015 m’

Dao déng t6ng hop cia hai dao déng cing phuong :

x1=’4sin,(at+-? em ; x =3sin(a1t—? cmfld :
A . x=7sin(at) cm ; B.x‘:sin(at+§\cm;

' . p 1 . 7z
C. x =sin(at —,-2-) cm D.x=7sin(a +-2 cm;

E x=5sin(ax + 0,14) cm

Cho séng ngang : x = 6sin204 (cm) truyén di ti ddu O cia mét
sgi ddy. Vén téc truyén séng la 60 cm/s.

Séng tai M cdch O la la 12 em ¢6 dang

A. xp =6 sin 204 cm; B. xy =72 sin20,/zt cm
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19.

20.

C. xy = 6sin(20at - 12) em; D.zxy=2sin(207 + 12) cm;
E. xyy = 0,5 sin202 cm

Vén t6c dao dong cuc dai cia diém M néi trén la :
A 60cm/s; B. 5cm/s; C.376,8 cm/s;
D. 20rcem/s; E. 360 cm/s

Xét cde diém N va P lér lugt cdch ddu O la 9 em va 15cm.
Chon phdt biéu ding :

A. Dao déng tai N va P déi pha;

B. Dao dong tai N va M déng pha.

C. Dao déng tai N va P dong pha

D. Dao déng tai N va M déi pha ;

E. Hai céu C va D déu dung.
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| PE 3

"Xe ¢6 khéi luong 500 kg chay vao duong vong cung cé bdn
kinh 25 m vdi vdn tée 36 km/g. Luc hudng tém la :

A. 2000 kg ; B. 2500 N ; C. 2000 N;
D. 3600 N; E. 5000 N

Gia téc cia xe trén la :

A. 04 m/s%; B. 0,4 m/s; C. 4,0 m/s%
D. 14 m/s; E. 14 m/s? :

Nguoi di xe dap chay trén vong cung bdn kinh 10 m véi vdn
toc 18 km/g thi xe nghiéng mét géc a véi phuong thing ding
c6 tri s6 la : _

A a=11% B. a=26°30% C. a=16%

D, o= 18°30’; E. a=14°30°

Khi con ldc don tit vi tri cdn bing di ra vi tri ngoai bién :
A. Dong ndng va thé ndng ting

B. Dong ndng ting , thé ndng gidm

C. bong nang va thé ndng gidm.

D. Déng ndng gidm, thé ndng tdng.

E. Co ndng toan phdn gidm ddn.

Con ldc don gébm qiia cdu nhé m = 50 g soi déy c6 chiéu dai I, dao
dong bien dé nhé, & 0°C. Cho g = 9,81m/s? va chu ki 2s. Chiéu
dai con ldc la : '

A. 0,80 m ; B. 96 cm; C. 100 cm;

D. 0,994 m; E 1,004 m

Chu ki con ldc trén thay déi la 3.107%s khi nhzet dé tang lén
25°C. H¢ s6 né dai cia sgi déy la :

A. 1,2.10%; B. 2,3.10°% C. 1,8.10%

D. 1,6.10°; E. 2,1.10°
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10.

11.

12.

130

Véi con ldc trén, néu bien dé géc la 30° thi vdn téc cia m khi
qua vi tri can bdng la :

A. 1,62 m/s; B. 1,80 m/s; C. 1,80 cm/s;

D. 2,40 m/s; E 220m/s

Sic cang déy cia con ldc trén & vi tri cdn béng la :
A. 0950 N; ° B. 1,250 N; C. 1,005 N;
D. 0,650 N; E. 0624 N

Vét m treo vao mét lo xo c6 do cung k = 6,4 N/m thi khi dao
dong theo phuong thing ding c¢6 chu ki la 0,785 s. Khéi luong
m cé tri s6 la:

A. 1kg; B. 500 g; C. 400 g ;

D. 100 g; E. ]2kg

Vét m néi trén dugc treo vao mét n@a cua 1o xo cia cdu (9) thi
dao déong vdi chu ki la :

A. 1,57 s ; B. 1,20 s; C. 0,86 s;

D. 0,60 s; E. 0,56 s

Vén téc ciia m khi di qua vi tri c4n bdng cang lon khi :
A. 10 x0 c6 hé s6 dan hoéi cang bé.

B. 16 x0 c6 he¢ s6 dan héi cang lon.

C. chu ki cang lén.

D. tdn sé cang nhd.

E. gia téc cang lon.

Co ndng toan phdn ciia m trong dao dong trén thi :
A. cang lén khi vgn téc cang lon.

" B. cang lén khi gia téc cang lon.

C. gidm ddn khi m cang gdn vi tri cn bdng .
D. tang ddn khi m tién vé vi tri c6n bdng .
E. cdc phdt biéu trén déu sai.

Hién tuong giao thoa xdy ra voi hai séng s; va s;. Suy ra hai séng
nay la :
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14.

15.

16.
17.

18.

19.

A. cung chu ki

B. cing phuong dao dong

C. cung tén sé.

D. ba phdt biéu A, B, C déu dung.
E. ba phdt biéu A, B, C déu sai.

Mot vién dan duac bdn di tu diém O véi vdn tée Vo = 400 m/s

Géc nghiéng vdi phuong ndm ngang cia v la :

A. 45°% B. 60°; C. 25°% D. 40°; E. 30°
dé chuyén dong chiédu trén phuong ngang cé vén téc la 346,4m/s.

Mot vien dé m = 500 g duge ném lén tix O theo phuong thing
ding véi vén téc v, = 40 m/s. Cho g = 10 SI. Pong nang ban
ddu cia vien dd la : 7

A. 200N ; B. 250J; C. 300dJ; D. 400 J; E. 4000 N

Dé cao vién éd trén lén duge la :

A 8m ; B 16m; C. 24dm; D. 60m ; E . 80m
Vén téc vién dd trén khi roi vé téi O la

A 26 m/s; B. 32m/s; C. 40 m/s; D. 45 m/s; E. 48 m/s

Lén lugt treo vdt m vao hai 1o xo0 c6 d¢ citng la k; va ks va cho

dao dong thi chu ki la T; = 0,6 sva Ty = 0,8 s. Tisé'%zld:
. 1 .

Af. B cé; - pZ; E 1

8 s 6" 16 9

Séng dimg trén soi déy dai Im, vat can 8 dinh , c6 mdt mui. Buée
séng la:

VA Im; B. 0,5 m; C. 25 cm; D. 2,5 m; E 2m

20.

Vén tb'c truyén séng la 60 cm/s. Muén song dung trén sgi ddy
noéi trén cé 5 mui thi tdn sé rung la :

A 4 Hz; B. 3 Hz; C. 2,56 Hz; D. 1,6 Hz; E. 1Hz
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CAC BAN NEN TiM DOC BO SACH NANG CAO CHON LOC
‘BOI DUGNG HOQC SINH GIOI 10-11 - 12 PTTH
ON LUYEN THI TU TAIL CAO DANG & TS PAI HQC

* & ¢ O S S S O s 0

LOP 10

TEN SACH TAC GIA
279 BAI TOAN HINH HOC 10 NANG CAO Vo Dai Mau
279 BA! TOAN DAI SO 10 NANG CAG V6 Dai Mau

540 BAI TOAN NANG CAO PA! SO 10

CAC VAN DE pA1 SG 10 .

CAC VAN PE HINH HOC 10

CHUYEN DE BOI DUDNG Gi0I TOAN DAl 10
PHAN LOAI & PHUONG PHAP GIAI TOAN Al SO 10
PHAN LOA! & PHUONG PHAP GIA! TOAN HINH HOC 10
PHUONG PHAP GIAI CHON LOC PAI SO 10
PHUONG PHAP GIAI TOAN CHON LOC HINH HOC 10
TUYEN TAP 333 BAI TOAN DAI SO 10

TUYEN TAP 133 BAf TOAN HINH HOC 10

423 BA! TOAN NANG CAO VAT Li 10

BAI TAP VAT Li NANG CAO 10

GIAI BAI TAP VAT Li CHON LOC 10

PHAN LOA! VAT Li 10

PHUONG PHAP GIAI BAI TAP HOA 10

100 BA! VAN HAY 10

45 BAI VAN CHON LOC 10

TUYEN TAP VAN HAY 10

BAI TAP BG TRU NGU PHAP TIENG ANH

HOC TOT ENGLISH 10

GIAI TOAN BANG MAY TiNH BO TUI 10

196 BAI TOAN HINH HOC 11
630 BA! TOAN DAl SO —GIAI TiCH 11
CAC VAN DE GIAI TiCH 11

PHAN LOAI & PHUONG PHAP GIAI HINH KHONG GIAN 11
PHAN LOA! & PHUONG PHAP GIAI TOAN LUONG GIAC 11

PHAN LOAI & PHUONG PHAP GlAI TOAN DAl SO -GIAI TiCH 11

450 BAI TOAN LUONG GIAC DAl SO GIAI TiCH 11
PHAN LOAI & PHUONG PHAP GIAI TOAN VAT Li 11
BA! TAP VAT LI NANG CAO 11

423 BAI TOAN VAT Li CHON LOC 11

BAI TAP HOA HOC NANG CAO 11

...................

Nguyén Ngoc Anh
Nhoém GV trnfing Chuyén
'Nhém tic gia
Pham Hitu Hoai
Trdn Vin Ky

Trdn Vin Ky -
Nguy&n Hoang Chuong
Trinh Biing Giang
_ Phan Thanh Quang
L& Khic Bao
Trdn Trong Hung
Lwu Dinh Tudn
‘Trén Phi Tai
L& Vin Thong
Vo Tudng Huy
N§ Hitu Quang -N§ L& Tuyét Mai
Vi Tign Quynh
Nguy&n Thi Mai Huong
Trdn B4 Kiém
Trang ST Long
Nguy&n Trudng Chdng

Nguyén Arh
Nguy&n Ngoc Anh
Tran Ditc Huyén
Trn Vin Thuong
Tridn Vin Thuong
Trdn Vin Thuong
V6 Pai Mau

L& Vdn Thong
Luu Binh Tudn
Trdn Trong Hung
Ng6 Ngoc An




