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0F nor dén

Hién nay, & hau hét céc tinh va thanh phé ca nudc va & mot vai trucng dai
hoc da co cac I6p trung hoc phd thédng chuyén Vat If. Mot p_han_ s6 hoc sinh ¢clia
cac 16p nay duge boi dudng theo chuong trinh chuyén cla B6 Gido duc va Pao
tao, dé chon ra mdt doi tuyén tham du ki thi hoc sinh gidi Quéc gia. Néi dung day
hoc trong cac 18p chuyén phai bao gbm nhing kuen thifc quy d:nh trong & hai
chugng trinh © chuyén va nang cao.

Trubc mat, Nha xuat ban Gio dye Viét Nam mdi mot sé tac gid 48 quen voi
cA hai ndi dung trén, viét nhiing tai lisu b8 sung dudi dang chuyén dé a8 phuc vy
cho viée day hoc Vatli 8 cac 18p trung hoc phé thdng chuyén Vat If. Nhilng sach
nay goi la sach Bdi dubng hoc sinh gidi Vat if trung hoc phd théng. Sach b
dudng trinh bay nhiing kién thic trong chuong trinh chuyén ma chua co trong
sach giao khoa, hodc ¢b ma chua dl sdu. Cac giso vién nén st dung dbng thai
sach gido khoa va séach bdi duding dé soan gido an, khéng nhat thiét phai day hél
séch giao khoa r6i méi day dén sach béi dudng. Trong sach bdi duBng ¢d thé cb
mét vai phan duge trinh bay cao han mét chit so véi chuong trinh chuyén, danh
cho-cac hoc sinh ¢6 nang Iuc trdi hon trong 16p chuyén..

Cac tac gid da théng nhat mét s6 diéu chung cho céac sach bdi dudng nhu
sau : M3i quyén sach bdi dudng chia ra thanh timg phan goi 1a ch dé (hoac
chuong) ; mdi chil d& bao gém nhiing kién thic b sung cho mdt chuong, hoac
mot s6 chuong clia sach gido khoa. Phan b8 sung d8 rén luyén ki ning gidi bai
tap cho hoc sinh dugc coi trong dac biét, cd nhiéu chuong clia sach gido khoa
khéng can phai b8 sung vé Ii thuy&t, nhung rat cin cd thém nhing bai tap kho,
ngang vdi trinh do thi hoc sinh gidi Qudc gia.

Cubn Co hoc 2 gqm cac chil dé :
Chii dé 1. Chuyén ddng phéng clia vat ran
Chti dé 2. Dao ddng ¢o. Dao dong cta vat ran

Chii dé 3. S6ng co va sbng am.



MG chll 68 gdm cac phan

- Phén li thuyét : duge bién soan trén co s& hoc sinh da duge hoc chudng
trinh nang cao. ' ' '

= Phén bai tap vi du:: duge xem nhu céc dang bai tap mAu.
~ Phén bai tap tu gidi : gdm cac bai tap thudc cac dang co ban va ndng cao.
Cudi sach la phan hudng dan gidi va dap sd cac bai tap.

Cac tac gid hi vong cac sach béi cﬁu’dng s& gilp céc ban hoc sinh tu hog,

nam vimg kién thic v& rén luyén ki nang gidi toan vat li, chudn bi 16t cho cac ki-

thi chon hoc sinh gidi cap tinh, thanh phd va cap Qudc gia.

Ngoai ra, cuén sach ¢ling 12 tai lidu tham khao bé ich cho céc gido vién Vat I,
“cac sinh vién khoa Vat i clia cac trudng dai hoc Su pham... _
- Nha xuét ban Gido duc Viét Mam xin giéi thidu bd sach Béi dudng hoc
sinh gzon Vat li trung hoc phd théng vai ban doc. Moi v kign gdp v cho sach xin
g vé : _

Ban Vatli - Cong ty ¢6 phén Dich vy xudt ban Gido duc Ha NG
187B Giang V& - Ha Nai.

NHA XUAT BAN GIAO DUC VIET NAM
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N LI THUYET

A - KHAO SAT CHUYEN BONG PHANG CUA VAT RAN
VE MAT DONG HOC

I- MO PAU

I. Dinh nghia

Chuyén dong phang ciia mot vit rdn 1a chuyén dong trong dé moi diém ciia
vdt chuyén dong song song véi mot mdt phdng 6 dinh cho truée.

Ta quy udc goi mit phéng nay 1a mat phing O, hé quy chi€a (HQC) gin vdi
mit phang O 12 HQC O va ngudi quan sit (NQS) ding trong HQC O 1a NQS O.

2. Chuyén dong tinh tién song song v6i mot mit phing ¢ dinh vé'ch‘uyén
dong quay quanh mét truc ¢ dinh 14 hai dang chuyen dong phéng co ban, doc lap

_ v6i nhau (d4 hoc trong chuo‘ng trinh trung hoc phé thong nang cac).

3. Van téc goe va gia toc gm:
Mudn miéu td ddy di chuyén dong quay v& mat dong hoe, ta phai coi van t6c
g6c va gia t6c goe 1a nhiing dai lugng dai s6 hoic vecio.
@) Céch bidy dién dai s (Hinh 1.12) |
Chon mot chiéu quay lam chiéu duong v
g01 © 1a géc quay duoc, '
& 0= _
w > 0-néu vat quay theo chiéu duong.
o < 0 néu vat quay nguge chiéu duong.
ey = @(t) _ '
y ching ddu vdi o néu vat quay nhanh din.

Hinh 1.1a

v trdi ddu v6i o néu vat quay cham dan.
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b) Cich biéu dién vecto (Hinh 1.1b)

Chon truc quay lam phuong clia vecto .
Chiéu cha vectg” @ duge xdc dinh bing quy tac
nfém tay phai (Hinh 1.1b) hay quy tic cdi dinh &¢
thuan. Vecto o duge goi la vecto iruc.

= '(t) cling 12 vecto truc,

~Z!

¥ clng chidu véi © nu vat quay nhanh dén.
B e X Hinh 1.10
¥ nguge chiéu voi o néu vat quay cham dan. _

Tuy hai cdch bidu dién 13 nhu nhau nhung ta wu tién chon céch biéu dién
dai 56 vi sau ndy ta thudng lap vi gidi he phuong trinh dudi dang dai s6 khi 1am
bii tap.

4, Céc eomg thitc (dai s6) ciia chuyén dong quay bién déi déu

a) vy = hing 86

b) o = mg + vt (0y 14 van tée gée ban dau)
1 ' :
c) ¢ = agt + —Zn'ytz (p 12 g6c quay dugc)

-~ d) w” —033 = 2y
Chuyén dong qQay déu khi v = 0 hodc © = hiing 6.

I ~ PHAN TICH MOT CHUYEN BONG PHANG TONG QUAT
1. Vidu |

Hinh 1.2

Xét mot vat mong, phing (quyén sdch moéng ching han) dang chuyén dong
trén mit ban (mit phing O). Trong khodng thdi gian rft ngin At tinh tir thoi
diém t, vat chuyén dong tir vi tri 1 dén vi tf 2 (Hinh 1.2). Xét mot doan thang AB
bét ki trén vat. Ta c6 thé dich chuyén vat iy vi tri 1 sang vi trf 2 theo mot trong hai
cach sau day : '

Cdch 1 : Thuc hién chuyén dong tinh ti€n véi van e U, d€ chuyén vat tix vi
tri 1 dén vi tr{ 1' (duge biéu dién bang nét dit & Hinh 1.2a). Tacé: AA' = BB"
= ,.At. Tiép theo, gift A' ditng yén va thuc hi¢n chuyén dong quay quanh A' dé
chuyén vat tir vi tr{ 1" dén vi of 2. Ngudi ta goi diém A' 1a cye. Theo Hinh 1.2a ta

Ap - '

¢l = —,
At

Cdch 2 - Thyc hién chuyén dong tinh tién v6i van t6c Uy dé chuyén vat ti vi

i 1 dén vi trf 2' (duoe biéu didn bing nét dit & Hinh 1.2b). Ta c6 BB| = AA,

= Ug.At. Ti€p theo, gilt By diing yén va thu’c hién chuyén dong quay quanh’ B dé

chuyén vat tir vi iri 2' dén vi trf 2. Trong trudng hop ndy, By dli.'()’c goi la cyc.
Theo Hinh 1.2b ta cling ¢ © = AAT? nhu & cich 1.

Mot chudi nhiing chuyé‘n dong tinh 1i€n vA quay k€ tié€p nhau nhu trén mita
td gin ding chuyén dong thyc clhia vai va cing ding néu 14y At cang nhé. Trong
chuyén dong thic thi hai chuyén dong thanh phdn, tinh ti€n va quay, dién ra
déng thoi. ' | .

Ngoai ra, trong nhiéu trudng hop sau nay, téc gia s khong ding cich néi day

- diy 1a "vat quay quanh mot truc vudng géc véi mit phing ¢6 dinh O" ma ding cich

n6i gon 13 "vat quay quanh mét diém". Khi d6, phdi hiéu diém nay la giao diém
cita truc quay véi mdt phdng O. ‘

2. Kétlndn
a) Chuyén dong phing téng quat trong HQC O c6 thé phan tich thanh hai-

chuyén dong thanh phdn trong HQC dé.

— Chuyén dong tinh 1iéh véi van t6c ctia mét diém tuy § ma ta chon lam cye.

— Chuyén dong quay quanh cuc dé.

7



by Khi phan tich chuyén dong phang thanh chuyén dong tinh tién va quay thi
van t8¢ clia chuyén dong tinh 1ién cé thé khédc nhau tuy thudc vao viéc chon diém
nao 1am cyuc, nhung vén i6c gée thi vAn nhir nhau.

Tom lai, chuyén dgng phdng t6ng qudt ¢6 thé xem la chuyén dong tong hop
ctia hai chuyén dong thanh phdn, tinh tién vi quay hodc la chuyén déng vira tinh
tién vita quay.

III - SU PHAN BO VAN TOC CUA CAC PIEM TRONG MOT VAT RAN

1, Xét mot vat ran méng, phing chuyén
dong trong HQC O. A vA B 12 hai diém bat ki ¥
cha vat. Tai thoi diém xét, diém A cé van tdc
Uy » diém B c6 van téc Uy va moi diém clia vat
cé m@t van 16¢ géc chung . Ta haly xét Xem
Ua , Og vA © lién he véi nhau nhu the nao.

Néu chon diém A lam” cue (H‘mh 1 3) thi
tacé: OB = OA + AB

Lay dao ham’ theo tho’1 g1an ta durgc : O : X

dOB dOA dAB ) : Hinh 1.3
dt dt dt

~ Ug =Up+ Uy

Vi khodng cdch AB khong doi nén Up, 12 van t6c cia diém B trong chuyén
dong quay quaﬁh cuc A vdi van t6c g.(’)c ®. Vithe, vgp = o A Kﬁ .

Cudi cling, 1a dugce :

g = U+ O A AB | ‘ (1.1)

Cong thiic (1.1) cho thay, vdn téc ctia mot diém bdt ki trén vdt bdng tong vecto

vdn téc cila mot diém khdc nao dé trén vdt ma ta chon lam cie va van téc cia
diém dy trong chuyén dong quay quanh cuc.

Cong thic (1.1) duoc goi 12 cdng thite phdn bo vin tée.

2. He qua

Cong thic (1.1) ciing cho thdy, hink chiéy ciia vecto vén t6c ciia hai diém lén

mét truc X di qua hai diém dy luén bdng nhau (Hinh 1.4) :
Upy = Upax " _ _ (12)

That viy, chiéu cong thite (1.1) 1én truc X
thi hinh chigu cta vecto thanh phan ® A AB
bing 0 vi vectd oA AB L AB tic 1a
1 trye X,

IV — CHUYEN BONG QUAY THUAN TUY

1. Tam quay (hay truc quay) tite thol o ‘ g

Ta tudng tuong c6 mot mit phing O gén ‘ Hinh 1.4
v6i vat va cling chuyén dong vdi vat (Hinh 1.5). }
y

Tai méi thdi diém ta déu c6 thé tim thdy mot
diém cta mit phing O' ndy ¢ van t6¢ bang 0
(d61 v6i mat phang O), con cdc diém khéc co
van t6c khic 0. Tai thdi diém xét, mit phiang
O' (bao gém ca vat) quay quanh diém nay. Ta
goi diém nay 12 tdm quay nic thoi, con truc di.
qua tam quay tic thdi vA vudng goc véi mat
phing O goi 1a truc quay tic thoi. Tam quay
tic thoi ¢6 thé ndm trong vat hodc ndm ngodi

’ s}
vat. : _ | o Hinh 1.5
Goi K12 diém cin im (v = 0). Theo cong thic (1), tacd:
Dy =0k +®AKA =dAKA (a)
Ug = Ug +® A KB =& A KB (b)

Céc diém A, B, C... clia vat déu quay quanh K véi van tc géc o.
Nhu vay, chuyén dong phdng tong qudt con c6 thé xem ld chuyén dong quay

thudn tuy quanh tdm quay r;fr(: thoi.

* 2. Cach x4c dinh t4m quay tic thoi

Néu bigt van toc cla hai diém cla vat, A va B chang han, thi theo hai cong

~thitc (a) va (b), tasuy ra :

KA Ly, KB Lz va %J_A
. -

Tir d6, 1a c6 thé xdc dinh duge tam quay titc thoi K bing cdch ve.
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a) Truong hop 1 Hai vecto U, va Uy khdc phuong (Hinh 1.6a).

b) Truong hop 2 : Hai vecid U, va Uy song song vGi nhau va vuong goc vai
doan thing AB (Hinh 1.6b va ¢).

vy ¢ _ .y‘ ¥

2oy
"y

b) &)
Hinh 1.6

‘B - KHAO SAT CHUYEN BONG PHANG
VE MAT DONG LUC HOC

1 - KHOI TAM CUA VAT

1. Khi vat chuyén dong duéi tic dung cla luc, ngudi ta phét hién ra ring vat
.6 mot diém dac biét khac hén cic diém con lai. Ta di bigt diém niy 13 trong tam
cua vat va ki hi¢u 1a G. SO di ¢6 tén goi nay 13 vi khi xét chuyén déng cua vat
trong trudng trong lu’c la truong hyc déu thi ta khéng thé bd qua vai trd cia trong
luc va diém dit clia né.

Tuy nhién, trong mot s¢ trudng hop khac thi diém nay mat y nghla 1a trong
tam cfia vat. Vidy :

— Vat chuyén dong trong "trang thai khong trong loong".

— Vit chuyén dong trong trubng hap din 13 lmro‘ng luc khong déu. Trong

truding luc ndy diém dac biet khéng tring v6i trong tam cla vat.

— Vat mong, phing chuyén dong trén mat phing nim ngang khong ma st
dudi tac _dung clia nhiing luc nam ngang. Trong rwong hop nay, diém dic biét
khong mang ¥ nghia 12 trong tam vi trong luc cta timg phdn tir coa vat déu bi khir

in

¢6 vi trf duge xdc dinh bang céc vecto 1y, H,..., Ty

béi phan luc chia mét ban nén trong tam cha vat khong 6 vai trd gl d6i v6i chuyén '
dong cha vat.

(} phén sau ta s& biét vi tri clia diém déic bigt nhy chi phu thude vao sy phan bo
khdi luong trong vat, nén tlr nay ta s& goi nd 1a khdi tdm ctia vat

2. Tinh chét dac bt ciia khéi tam — |

Pat mot vat méng, phéng c6 khoi tam G da biét '
lén mot mit ban nam ngang va nhan (trong trudng
hop nay khoi tam trling v6i trong tam). Budc s¢i chi
vao mét difm A & mép vat rdi kéo day theo cdc
phuong khéc nhau (Hinh 1.7). Thi nghiém cho thay,
néu kéo day theo phuong AG thi vat chuyén dong
tinh tién, cdon néu kéo day theo cic phuong khic thi _
vat vira quay vira tinh tién. : ' " Hinh 1.7

3. Ta c6 thé ching minh ring trong thi nghiém'
trén, tic dung chia luc F c6 gid khong di qua khéi

- tam (Hinh 1.8) tuong duong véi mét Iy dat tai khéi

tam va mot ngau luc.

That vay, vat s& khong chiu thém mot tic dung -
nio nifa (xét vé mit chuyén dong) néu ta dat thém
vao khéi tam mét cip luc can bing F' va —F' , trong
do lyc F' song song, cung chiéu va cung do 16n véi
F. (Hinh 1.9). Nhu vay, tdc dung cia lic F tuong
duong véi mot lwe ¥ dit tai khoi tdm va mot ngdu Hinh 1.8

luc (F,~F'). Momen ciia ngcﬂal@fc nay bdng momen
ciia e F dGi v6i khi tam : Mg, = Fd.
4, Vi tri cia khoi tam
- 'Ta coi vat ran 1a mot hé chit diém m,, mz',..., iy
(inh 1.10). Li thuy¢t va thyc nghi¢m cho thdy, vi tf

ctia khoi tam cha vat duge xdc dlnh bang cong thic
sau day -

Hinh 1.9

. mﬁl + mzfz + o meN

my + nmy +..,+IHN

-+



hay me-l-Zm;fi : (1.3a)
1T

trong d6 T 14 vecto vi tri cha khéi tam, con

m= Zmi 14 khéi luong clia vat,

- iXG T &Zmixi _ ‘

Yg = ;‘H‘Zmi}’i | ' ' .

Néu ta chon géc toa d¢ trimg véi khéi tam (Hinh
L11) thi g =0, % =i va cong thic (1.3a) tr&
thanh : o

> mif =0 (1.4)

A3

Hinh 111

Il - CAC PHUONG TRINH PONG LUC HOC CUA CHUYEN DONG PHANG

1. Gia stt vat chiu mot he luc phing F), Fz'.. song song v6i mit phing ¢ dinh
O va dat vio cic chét diém m;, ms,... Theo myc 1.3 & trén, tdc dung cha hé luc nay

tm:mg duong véi mot luc F' dat tai khoi tam va mot ngdu lye ¢6 momen M.

a) Hop luc F' cha cdc lic F1, Fa,... dit tai khoi tam dugc goi 1a tong cita cdg
lic Fi, Fy ... va dugc ki higu 13 TF . S& di goi nhu viy 12 vi tdng cdc luc TF chi
gay ra gia téc ctia chuyén d‘cfm'g tinh ti€n gidng nhu todn bo khoi luong cla vat tap
trung tai khéi tam. Vi thé, dinh luat II Niv-ton cho chuyén déng tinh tién duge viét
nhu sau :

ZF = Mg . 7 (1.5a)

hay (1.5b)

b) Nghu luc ¢6 momen M bing t6ng cdc momen d6i voi khoi tam cla cac hic
_E'i;, }33
Nhu di bi€t, ngu luc khong lam cho khéi tam chuyén dong ma chi 1am cho
vat quay quanh khoi thm vé6i gia t6¢ géc ? Vi th€ phuong trinh dong ll,rc'hoc cua
chuyén dong quay (hay con goi 12 dinh lujt II Niu-ton cho chuyén dong quay)
dugc viét nhu sau :
ZTI\E(G) = IG? _ (1.6a)

trong dé I; 1a momen quén tinh cla vat d6i v6i khéi tam.
hay viét dudi dang dai s6 : _
> Mg =Igy (1.6b)

Biét hé luc tde dung vao vdt, ta xde dinh dugc gia t6v dg cida chuyén dong
tinh 1ién theo khéi tam G va gia toc v cila chuyén dong quay quanh khoi tém.

Tix (1.5) va (1.6) ta suy ra : Néu vdr ran khong chiu ngoai luc ndo tdc dung
hodic cde ngogi e cdn bdng nhau thi khoi tdm ciia vdt € ditng yén hodc chuyén
déng thing déu, con cdc diém khdc quay déu quanh khoi tam.

Néu biét thém diéu kign ban ddu (g, @) ta suy ra duoe Ug vd 6. Biét ig
va @ ta suy ra dugc van tc clia moi di€m khdc chia vat theo cong thiic (1.1).

¢} Ta c6 thé ding cong thiic (1.3a) dé suy ra cong thitc (1.5a).
That vay, 1dy dao ham theo thoi gian cia g, ta duge :

1 -
UG mEZmivi

Lay dao ham thoi gian cla g, ta duge :

= 1 -
éG = EZmiai |
'Theo dinh ludt II Niu-ton thi m;a; =Fi 12 hop luc tdc dung vao chat diém
m;, cOn Zmiﬁi = Zﬁngo@j 11;5 + Z?n@i luc - Cac no1 luc 1a céc lyc lién két gitra
cdc chdt diém tao nén vat. Ching xuit hién timg cdp truc d6i nhau nén .

> Fnoilye = 0. Cudi ciing ta c6 :

- Z Fngoat lyc
R —

b Kl
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d) Vi chuycn dong phing téng quit con cb thé xem 13 chuyén dong quay
thudn tuy quanh tam quay fitc thoi K, nén ia ¢6 thé dp dung phuong trinh dong luc
_hoc cho chuyén dong quay quanh K.

> M) = Iky (L7

trong d6 Iy 12 momen quén tinh cha vat doi voi truc quay fifc thoi K.

2.-Dinh 1i vé truc song song (con goi 1a dinh li Sté-no - Huy-ghen)

a) V& If thuyét, 1a c6 thé tinh dugc momen quén tinh cla vt rdn d6i véi mot -

truc gua khoi tam theo cong thic di ho"c IG = Z m-ri%}

D6i véi nhilng vat dong chit va co dang hinh hoc d6i xiing thi truc doi xing di
qua khéi tam. Ta dd biét momen quan tinh cia ‘mot sG vat nay d6i v6i truc cha nd
(xem SGK nang cao hay t3i liéu tr chon nanig cao).

Trong khi d6, momen quén tinh IK thuong khéng c6 gis tri xdc dinh i vi i
clia thm quay tiic thoi K Tuén luén thay déi.

Pinh i vé truc song song cho phép ta tinh dugc Iy néu biét I, Dinh I nay -

deQ'p dién 14 bing cong thifc san day :
| Ig =Ig +md? | (1.8)

trz)ng dé d 1a khoang céch gifia hai truc quay song song di qua G va K va vudng
géc véi mat phing O. :

&) Ta cé thé chitng minh dinh If ndy nhu sau :
Gia s tai thoi diém xét, K tring v6i O. Ty Hinh 1.12 tacé
=igtic | Ty
AN RSN S
(%) = ()" +{ic)” +2%ic
i = d? s+ 200G
_ 2 _ dz 2 e S
I = Zmifi = 1IN +Zmiri(3 -+ x:GZmirlG

= mdz +IG +2TI;GZI:I.11T1G '

Hinh 1.12

quay, xdy ra dong thoi. Mu6n nhin ra

K&t hop véi cong thire (1.4) ta duge

T = Ig; + md”

3. Dinh li vé truc vudng géc

a) ¥ét mot vat mong, phing ndm irong
mit phing xy nhu Hinh 113 L, I, vd I, A
momen quan tinh cha vat d6i véi cdc tmc x, y
va z. Dinh li vé truc vuong géc dugc dién 14 '
bing cong thic sau : , Hinh 1.13

L=L+], (1.9
&) That vay, tir Hinh 1.13 ta ¢ ¢

=Zmi(xi +Yi)*zm +oamy =L+,

Il - CHUYEN DONG QUAY TUGNG BOI

1. Nhu d3 bié, trong HQC O, hai
chuyén dong thanh phin, tinh tién va ¥

chuyén dong tinh tién, NQS O ddnh dau
diém ma ngudi dé chon 1am cuc, nhu didm
A ching han, 16i theo dot sy chuyén dong
ctia né. Mudn nhéan ra chuyén déng quay,
NQS O dédnh diu mot diém khic B nao
d6 16i theo doi chuyén dong quay cla
vects. AB quanh A. Nhung viéc theo déi 2) ¢
chuyén déng nay khé hon vi A ludn
chuyén dong. N6 chi tya hé nhu ditng yén
tai méi thoi diém ma thoi (Hinh 2.14a).
Vi the, NQS phai 1am nhwr sau @

Chon mot diém bét ki O, trong HQC
O lam tam quay, r8i v& cdc vecty 0B,

Esh 4

song song, ciing chidu vi ciing do 16n véi
cac vects AB tai cdc thdi diém 1, 6. B O .
(Hinh 1.14b). : Hinh 1.14

Chuyen dong quay cia vecto OB 1B; quanh O miéu ta chuyén dong thanh
phan quay cua vat quanh A trong HQC O.

>y



7. Chuyén dong quay tuong déi ,
That 1a ¢6 ich néu ta tdch duge chuyén dong quay 1a
khoi chuyén dong tinh ti€n. Mudn thé, ta 1am nhw sau : y
Chon HQC O' ¢6 gbc toa do O' tai cuc A cdn cic
truc toa d6 O'x' va O'y' thi ¢6 huéng khong dot. Doi
véi HQC O thi HQC O' 1a HQC chuyén dong tinh tién
v6i van toc cha cyc. Trong HQC O thi cuc dimg vén,
tie 14 chuyén dong tinh tién bi khir, chi con chuyén
dong quay clia vat quanh cyc. Chuyen dong quay cia O
vat trong HQC O 13 chuyén dong quay fu’o‘ng déi - Hinh 1.
{Hinh 1.15).

X
1

5

3 C(mg thie cong van toc _

Xét chuyén dong clha mot diem Bchia vit. Vg 1a van t6c tuyét d5i cia B
trong HQC O. O'B va Vg 1a vecto vi trf va van téc twong déi cia B trong HQC O
Ap dung cong thitc céng vén i, ta ¢ : '

Vg =V Vs =V4 +OAOQB=V, +®AAB (L10)
" So sanh cong thite (1.10) véi cong thite (1.1) tasuy ra @' = ©.

N6i mot cdch khie, chuyén dong quay twong doi cha vat trong HQC O' co
cling van tdc géc. & va do d6 clng gla téc géc y voi chuyén dong thanh phén
quay trong HQCO.

4, Phuong trinh dong luc hoc cua chuyén dong quay tuong déi

Dé tim gia toc g6c y cia vat trong chuyen dong quay tuong d6i ta ap dung
phuong trinh :

Z MA = IA Y
trong do 1, 1a momen quan tinh cia vat doi vGi cuc A, ZM a 1y déi véi cyc A,
trong dé ¢6 momen cia luc quén tinh Fq = —may .

Néu chon HQC. O ¢6 g6c dat tai khoi tam, ta duge HQC khoi tam. Trong
HQC nay ta bé qua momen cda lyc quén tinh vi lyc nay dat tai khoi tam. D6 1a uu
diém ciia HQC kh6i tam.

Tom lai, mudn xdc dinh gia tdc gbc y clia vat ia ¢6 thé chon mét trong cdc
céich sau day :

Cdach 1 : Chon khéi tAm 1am cuc ZMG = Iy
Cdch2 : Chon tam quay tie thai K lam cyc ZMK = Iy

Cdch 3 : Chon HQCkhGi tam : 3 Mg = Igy

1V - CHUYEN PONG LAN KHONG TRUQGT

Mot trudng hop quan trong cla chuyén d@ﬁg phang 13 chuyén dong lan khong truot.

1. Binh nghia

Mot vt rdn (hinh cdu hodc hinh tru) ldn khong triot trén bé mdt S mor var
rdn khdc, néu tai mi thoi diém van 6 cia didm K (v & ) cia var ram tiép xiie voi
S béng 0 (xét trong HQC géin véi S). '

Neu vy 0 thi van 16c ndy dugce goi 1a vdn 16¢ rupt.

Vi du . Banh xe, thing phuy, qud bong lan khong trugt trén mat dudmg. Cac .
vién bi 1an khéng trugt trong cdc & bl

2. B:éu kiéﬂ tan khong truot

Ta hiy xét-mot banh xe c6 khéi tam G v ban
kinh R, 1an khong truot trén mat dudng (Hinh 1.16).

a) Trudc hét, chuyén dong cha binh xe cé thé e
xem 14 chuyén dong 1éng hop ciia chuyén dong tinh tién (5) V=0
véi van t6c Vg va chuyén dong quay quanh G v6i van : Hinh 1.16
t6c gbc o (Hinh i.17a, b).

) B o i
A Yo A YAG .

K Vi o VKGK
a) - ) b)
' ' Hinh 1.17
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Theo cong thiic (1.1}, tacé :

Vg = Vo 0A GK =0
hay viét dudi dang dai s6:

vg =vg —oR =0

o R | (1.11)

Ly dao ham theo thoi gian (1.11), ta dugc ;
| ag =R (1.12)

Cic cong thiic (1.11) va (1.12) dugc goi 1a didu kign ldn khdng 1rift.

Tir cong thite (1.11) va tix Hinh 1.17, ta suy ra, rong chuyén dong !an khéng
truor, dwomg di dige cia khoi tdm bdng duwong di duoe guanh khot tdm cua cdc
diém tidp xuic cua vdr voi mdt duong.

) Ta c6 thé tim ra céc cong thife trén day néu ta coi chuyén dong lan khéng
trugt 13 chuyén déng quay thudn tuy quanh diém tiép xie K. Khi do céc diém

khdc, ké ca khi tam, ddu quay quanh K véi ciang @ va y nhit trong chuyén dong
thanh phan quay quanh G.

AL A £ T¢I At g

That vy, tavan cé w = —= va y = == (tiinh 1.17¢).

o R R

3, Xét vé mat dong tuc hoe, khi vat chuyén dong lan khong {ruot trén mat cta

mot vat khdc Sy, thi phén fuc cha bé mit cha 8y bao gém mot phdn lyc vuong goc

N va lite ma sdt nghi' F g . COn luc ma st 1an rél nhé nén bod qua (xem muc E).

Vi dy - Ta ddy mot thing phuy cho chuyén dong
bang mot tuc F nim ngang ¢6 gid di qua kh6i tam. Luc
¥ chi ¢6 tic dung 1am cho vat chuyén dong tinh ti¢n
néu nhu mat dudng nhin, Nhung vi mat dutng nhim
nén né tac dung vao thimg phuy mot lyc ma sat nghi
gift cho diém tiép xic K ding yén va thing phuy quay
quanh né (Hinh 1.18). ' '

\ C - CAC DINH LUAT BAC TOAN

1-CONANG VA BINH LUAT BAO TOAN CO NANG

1. Thé nang ctia mét vat rin

Xét mét vat chuyen dong phing song song vdi
mot mat phéng O thing diing (H‘mh 1.19). Chen
moc thé nang tai z = 0. Th¢ nang cha vat bing téng
thé ning cia cdc chat diém tao nén vat.

W, Zm,g? = me 17
Theo cong thuic (1.35), ta suy ra :
W, = mng =mghg (L 13)

Thé" ndng ciia mét v rdn bdng thé i?ang Clia \. .
_taan b6 khoi lupng ciia vir tdp trung tai khoi tam. i 1.15

2, Dong nang ciia mét vat rin chuyen dong phang mng quat

a) Dong ndng clia mot VAt rin bing tdng dong ning cha céc chét diém 130 nén vat

Wdz —_Zmivi = mel (VG +,“V'iG)2
véZm + — vaG+VGZmV

Dao ham cong thuc (1.4) theo thoi gian ta dugc ..

Smivig =0 - (1.14)
Kétquala: W= —mvd 2
| q : Wd 5 mvyg +—£Zm1(r1G0))
hay - L S S P | '

I Nhu vay, dong ndng ciia mot vdr rdn gom déng ndng cia cfmyen dong tinh
1én VoI van (6c cita khot tam va dgng ndng ciia chuyén dong quay qudnh khoi rim.

Mat khdc, néu ta coi chuyén don
g cua vat 13 chuyén dong quay thudn tu
quanh tAm quay tiic thoi K thi dong ning cia vt duoc tinh bing cong tjliuc ’

1 2 .



) Dinh li bién thién dong nang
D6 bién thién déng ndng cia mor vt rdn bdng cong cua cdc ngoal luc tac
dung lén vt :
Awd = ZAngoai lye (1»17)

3, Co nang. Dinh luat bac toan co nang
a) Co ndng ciia vit

W =W, + Wy

1
W = mghg + imv%J + —~—IGoa2
2. 2
: 1 2.
“hay o - W = mghg + —2~1Km

b) Pidu kién dé co ndng ciia vit dugc bdo toan la
~ Khong c6 ma sat va lyc can clia moi rudng.
— Néu ¢6 ma st thi phdi 12 ma sdt nghi.

Khi &y, co nang cha vit duoc bao toan. NO chi bién d01 tir the nang sang dong
ning va nguoc lai. :

W=_W(+'Wd:c0nst - (1.18a)
hay AWy =AW, - (L8

I - PONG LUQNG. DINH LUAT BAO TOAN PONG LUQNG

1. Dong lugng chia mot vat rin bing tong dong ]uo‘ng qua céc chat..diém tao

nén vat.
p = myY;
p=y.mi(ig +¥ig) = mig + 2 mi%ig
S6 hang Zmﬁi_G' 13 dong lwong clia chu_yén dong quay clia vat quanh khoi
tam. Theo cong thic (1.14) thi Zm'ViG =0 nén:
p=mvg _ (1.19) .

Bong hmng cita mot vdt rdn chuyen dong phdng bdng déng luong cua chuyen
dong tinh tién ciia né voi vdn toc cia khot ram. ,

2. Dinh i bién thién dong luong
Tk p = mug, tasuyra:
E__I; _ mAﬁG
At At __ |
hay _ - A]S = Zﬁng}ai luc- At (1.20)

Bo bién rh:en déng luong ciia mot vdt rdn béng téng xung hrong ctia cdc ngogi

=mdg = Zanoai e

luc z‘ac dung lén vdt. -

3. Binh lujt bao toan dong lugng

Tir cong thic (1.20), ta suy ra, néi khong cé ngogi e tde dung vao vdt rdn
hodc khi 16ng cdc ngoai Iyc bdng O thi dong luong ciia vdt dugc bdo todn :
E = mUg = COnSL. ‘

Khi ay, khoi tam chia vat chuyén dong thang déu, con cdc diém khéc thi quay
déu quanh khéi tam :

Il - MOMEN PONG LUQNG. BINH LUAT BAO TOAN MOMEN
PONG LUQNG

1. Momen dong luong .
a) Momen dong luong clia mot chét diém m ddi véi mot diém O duac xdc
dmh bing biéu thic :

Lo =FAmv az2n M

—5

trong d6 T = OM, v6 M 1 vi trf ciia chfl diém. -
Védoléntacd:L=dmv -

trong d6 d 1a khoang cdch tr diém O dén gid

ciia vecto dong luong p = mv (Hinh 1.20).

Hinh 1.20

b) Momen dong iuo‘ng cua mot vat rén d6i véi m()t tryc quay c6 dmh A nhu da

T bigtlac:

La =16 o - (1.22a)
hay Ly =1 0 (dais6) (1220
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2. Dinh Ii Ko-nic (Koenig)
~Xét mot vat chuyén dong phéng trong mat
phang O.
Theo dinh nghia, momen dong lucng d6i véi
truc Oz va d6i v6i truc G (Hinh 1.21) 1an fugt [a :

£o E= Zfi A TV

LG = ) Big A myVig .

Oz X

Lo = 2 (ig +ig) A m; (Vg + Vig ) - | Hinh 1.21

Lo =g A (nm)ig + g A 2 mi¥ig + (Fomifg) A Vg +i:G

Theocac céng i.hu'c(l Hva (Lt Y mig =0va > mig = 0, néntacs :
LQ—LG +OG/\mU(I (123)

Cong thuc (1 23) dugc goi 12 dinh I Ko-nic. N6 cho phép tim momen dong

lugng doi véi mot truc bt ki néu bi€t momen dong lu’dng d6i véi truc di qua
kh6i tam.

3. Dinh If bién thién momen dong lvong

- Léy dao ham biéu thitc (1.21) theo thoi gian, ta dugc :

dL iy : - =
—:i"f/\m‘—f]:(ﬂc}"{/\mVJ-l-{rAiﬂ}—YJI(GAmV)+YAF

at dt dt dt
= L —
Vi (V Amv) =0, nén —d-sz
. f

‘M& rOng ra cho vat rin (he chét diém) :

ZM +ZM

ngoai luc  ndi lye

Vi 2 M =0,nen: - ZM
_ noi e ngoai lyc
hay | AL =S (MA) (1.24)

ngoai luc

Do bién thién momen dong liugng ciia mot vat rdn (hay cia hé chat diém)
bdng tong cdc momen xung lugng cua cdc ngogai luc.

4. Pinh luat bao todn momen dong lugng

T (1.24) ta suy ra, néa 3" MAL = 01hi L = const
ngoyt luc

Néu khong 6 ngoai lye ide dung hodc néu tong momen Xung lugng cua
cde ngoai lue bdng O thl momen dong luong chia vdt rdn (hay cita hé chdt
diém) dige bdo toan.

B - SU VA CHAM GIUA CAC VAT RAN -

i-CO CHE CUA SU VA CHAM
“Thi nghiém ching 16 ring khi hai vil va cham nhcm chiing bi bi¢n dang nhe,

" bi det di va lic d6 ching ¢6 cling vén t6c. Sau d6 chiing {4y 1ai hinh dang ban dau

v6i miic do nhiéu it khdc nhau va xay ra sy nhay I ra xa nhau. Nhu véy sy va
cham bao gom hai pha, pha nén va pha din.

Thédi gian va cham tuy khong bang 0 nhung ludn laon rat nhé so véi todn bo
thoi gian ding d€ phan tich hign tuong. Do dé c6 thé coi sy va cham xay ra tai mot

~ ché trong khong gian. Ngoai ra, sy bi¢n thién vin t6c cha hai vat thi 16n vi ching
* t4c dung vio nhau nhimg luc 16n. '

Il - CAC DINH Li BIEN THIEN AP DUNG CHO SV VA CHAM CUA
HAI VAT RAN

AF =S Bl - @
- ALg = Mg.At - ()

" Cong thiic (a) lién quan dén chuyén déng tinh ti€n véi van 0¢ cua Khdi tam,
con cong thic (b) lién quan dén chuyén dong quay quanh khoi tam.

Il - KHAQ SAT SU VA CHAM Vgﬁ PHUONG DIEN NANG LUONG
1. Dinh i vé dng nang |
A“'Nd ™ Aﬂgocn fue + Anes Tge

Trong d6 cong cla cic ngoal lyc thi khong dang ké vi céc ngoai hrc khong
16n, con cong chia cdc lyc va cham 1a cong &m vi ngay ca khi khong c6 ma sét
thi hé chiu mot su bién dang tai ché tiép xuc, va nhu vay hé tiéu thu mot phdn

dq_ng ning : AWyz=A<0.



2. Su va cham din hél v khong dan héi
a) Pink nghic
Su va cham 12 dan héi khi dong ning todn phén ciia hai vat duoc bio todn :

/_\Wd:@

Trong tat ca cdc trudng hop khic, sy va cham 1a khong dan héi. Phan dong

nang mét di cho phép thay déi tinh chit chia hai vt bing cdch lam che chuing bién
dang, lam v& ching thanh cdc manh hay lam tang nhigt d¢ cua chiing. Trong nhigt
dong hire hoc, ngudi ta néi ring noi ning cla hé do tuong tic da thay dé.

b} Hé sd hoi pha}c ndng lugng
Va cham khong dan hoi duge dac trung bing mot ti 86
=% vsi0<e<1 | (1.25)
Wy
ﬁ*ong dd:  W,va Wi 1a dong ning clia vat trude va sau va Qham..
e=1: va cham dan hoi. |
£=0: vacham hoan toan khong dan héi.
c) Hé s& hoi phuc thanh phdn phép tuyén
cia vdn toc twong ddi (Hinh 1.22) '
(vi _-‘v'z) . .
‘ex-——_—,-wmﬂ—:-—__—n (126)
(‘Tfl - Vz) ] un.
n .

d) Céch xdc dinh hé sé hoi phuc bing
thuc nghiém

Mat phing tigp
xic chung

Hinh 1.22

Nguoi ta-thd roi mot qud cdu tir do cao h
xudng mot tdm nim ngahg ducc gift vén va do
chidu cao h' nay lén :

Vidy : e Qua bong siéu dan héi roi tir 46 cao h = 150 cm

£=078 vie= ve =088

A

IV - MOT SO KIEU VA CHAM

e Khi roi tlr d6 cao 40 cm -

8 i . 3 o > N .
e= 3 d6i voi qua cau bing nga voi.

5 i
e = 6 do6r v6i qua cau bang thuy tinh.

e = 0,5 d6i v6i qua cdu bing gb.

1. Va cham truc dién _

Su va cham dugc goi 1a truc dién néu nhu

a) Su ti€p xidc xdy ra trén dudng thing ndi
hai khéi tam G, va G,. |

b) Phip tuyén chung & chd tiép xdc 13
dudng thing n6i G, va G,. =

¢) Lic va cham hai vat chuyén dong
tinh ti€n song song v&i dudng thing ndy
(Hinh 1.23), A

2. Va cham thang nhung khéng xuyén tam

Trong trudng hop nay hai vat chuyén dong
tinh tién song song v6i dubng va cham, _
nhung duong nay khong di qua hai khdi tdm . Hink 1.04
(Hinh 1.24).

E ~ PHAN DOC THEM
I - MA SAT LAN
L Vidu

Ta hdy xét mot qua cdu lan khong tru’o’t trén mit san nam ngang. Thue t& cho .
thay, khi khéng chiu mét Iuc chil dong nao theo phuong ngang thi qua cdu lan

khong trugt cham dan r6i dimg lai. Van 16¢ Ug cua chuyén dong tinh tién va van

10c gbc ® cha chuyen dong quay quanh khéi tam déu gidm dan dén O theo dung hé
thic v = @R,
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V1 du trén cho thay, khi mot vét lin khéng truot t1én mét sin, ma sdf ldn xudt
hién cdn rd cd hai chuyén dong thanh phdn cia vat 1d chuyén dong tink tién voi
van toc cia khoi tam va chiyén déng quay quanh khoi tam.

2. Giai thich -

a) O céc phin truée, khi g1a1 céc bai todn vé c:huyen dong Ian khong truot,
ta dd bd qua su bién dang clia cdc vat. Con'e vi du trén, néu ta b qua sy bién dang

nay thi s& gip diéu nghich 1i. That vay, néu qua ciu va mat san déu rin tuyét doi _.
thi qua céu chi t]ep xtdic véi mat sin & mot diém. Phan luc N va luc ma sat nght
me déu dat tai dlem uep xue. Khi dy, luc Frsn dit nguge chiéu hay cling chiéu

véi UG Ehl cung déu dan dén két qua trdi véi thyc € (Hinh 1.25a, b).

"_'a)_.'

Frp K Licdtu

Lic ddu

Hinh 1.25

&) Muén khéc phuc diéu nghich 1i trén day thi -
ta phai tir b6 khdi niém vdr rdn tuyét doi. That vay,
& chd ti€p xic, qua cdu bi det mot ft, mét san bi
" 16m mot it, hinh thinh mot dién tich tiép xiic. Hon
nita, trong khi lan, phin truée clia qua cau ép manh
vao san, con phin sau do dich chuyén 1én nén ép

nhe hon. Do d6 diém dit cha phan lyc N dich vé
phia truéc mot i, tao ra mot momen can chuyén .
dong quay clia qua cau (Hinh 1.26). . Hinh 1.26

Ap dyng cdc phuong trinh dong lye hoc, ta cé ©

MaG == ‘“Fmsn ) - ' (a)
FrasnR — M =lIgy = IG-EQ‘ (b)

i
Tir (a) va (b), suy ra: My meR[l + Gz]
MR
- Doivéiquiciu: Ig = %MR2 . Thay vao ta dugc :
7. o
Mi\; = gMﬁlnsn : : (C)

Ta thiy My > Mﬁmsn nén o giam cing véi vg theo hé thifc vg = Ro.

Vay, ma sdt ldn ciia mdt san cdn trd chuyén dong idn khong truot bao gém :

— Lute ma st nght gifk cho diém 1iép xiic khéng bi truot vé cdn tré chuyén dong
tinh tién cia vdt. Chinh e ma-sdt nghi nay bi hiéu sai la fuc ma sdt ldn.

~Momen ctia phdn lwe N doi voi khoi 1dm can tré chuyén dong quay cia qud

cdu quanh khoi tdm (do diém ddt cia phdn lue N dich vé phia truée mét doan

KK =),

Nguoi ta goi My = IN 1a momen ma sdt ldn, trong d6 KK = dugc goi 1a

“hé s6 ma sdt Idn. N6 c6 thi nguyén clua chleu dai.

Thi nghiém cho thdy hé s6 [ khong phu thudc vio bén kinh clia qua céu hay

con lan va tang it khi phan Iuc ting.

Sau day 1a mot 56 g1d_tr_§ chal:

- Coh lan bang g6 irén g6 : 0,5 + 1,5mm.

— Béanh xe lta trén duong ray : 0,5 + 1mm.

— Bénh xe 6 10, xe dap trén dudng nht_ra : 10+ 20mm.:

2. Co nang va ma sit lan

a) Luc nao trong hai luc Fmsn VA N thuc hién céng am ?

Khi qué céu lan khong tru’-o’t; diém tiép xiic K dbng vai trd 1a tam quay fitc
thoi. Trong chuyén dong quay thudn tuy nay, diém dat cla luc ma sét nghi khong

dich chuyén trong khi d6 thi diém dit K’ ciia phén lyc N dich chuyén xudng dudi.



Do 46, fuc ma sdr nght khéng thuc hién cong
ma chinhg phdn luc N mdi thue hién cong dm lam
gidm co ndng cia qud cdu (Hinh 1.27),

Apg=—2 NAs =-Nip Ao

A

msl = T"Mmsl P {1.27)

trong dé ¢ 14 goc ma vat quay duge quanh K (va
cling 1a géc ma vat quay dugc quanh G)

Hinh 1.27

) Trong nhing trudng hcsp nao thl bo qua ma sat lan ?

Khi ¢ mat cha cdc lue khdc tac dung len vat, gy ra chuyén dong lan khong
frugt chia vat thi thuong thuong nguoi ta' bd qua momen ma sdt Idn vi.né qud nho
50 vdi momen: ctia ¢dc ngoai luc: khdc. Vi duy, khi mot qua cdu hodc mot xilanh
lan trén mot mat phang nghléug xuong dusi, thi Mmsi = /N nthé hon it nhiéu so

v6i Mp clia trong Tuc. Nhy thé, trong da s6 trudng hop (chi khong phai tét cd), B

ngudi ta cb thé gia thiét ring qua cdu (hay xilanh) rdn ti€p xic v6i mat san rén
-~ tai mot diém va luc ma SAt tal do 1a fuc ma sdt nghi duge tinh bang cong thiic

Fmsn s pnN

I - BANH XE PHAT PONG. PHAN BIET LUC PHAT PONG VOI1 LUC
KEO CUA PAU TAU

1. Ta hﬁy xét st khoi hanh cfia mot doan tau trén mot doan. duding nam ngang.
D& cho doan tau chuyén banh thi cin phai tdc dung vao doan thu mot lyc nim
ngang. Céc ngoai luc tic dung 1én doan tau chi 1a trong lyc clia né va cdc phan lyc
tir phia cdc dudng ray. Chinh nhd cdc phin lic ndy ma doan tau chuyén banh duoc
va céc phan luc duge st dung nho vao céc banh xe phat dong (Hinh 1.28).

“Toa thu

Hinfy 1.28 -

Pong co dét trong thong qua co ché truyén
chuyén dong d¢ tic dung vio banh xe phit dong cta
dau thu nhiing luc ¢é xu hudng lam cho banh xe quay
quanh tryc chia n6. Nhung do 6 luc ma sar tai diém

Binh xe

tiép xiic K v6i duong ray ma didm ti€p xic K duoc giff s dong

yén, tao thanh tam quay tc thdi d€ cho tam O tién K F =%

dugc vé phia truée (Hinh 1.29). Chuyén déng lan o
Hinh 1.29

khong trugt chi xay ra khi ma phan lyc ma sit coa
dudng ray chong lai dugc sy trugt cha binh xe gay ra
boi chuyén dong quay. '

Mu6n tang lyc ma sdt nghi nay thi ta phai tang trong luong dat lén cdc banh
xe phit dong. Lic ma sét nghi ma duomg ray tdc dung lén cde banh xe phdt déng
cia dau tau hidng vé phia tride goi la luc phdt dong. '

2. Bay gid ta xét rieng dau thu vA gid sif ring it ca banh xe déu I3 bénh xe
phat dong. Goi P la trong luong cta 06, Fy ld it kéo-ciia diu tau tic dung vao toa’
xe thit nhdr. Theo dinh ]uat HI Niu-ton, dau tau chm mot lyc can F, tir phia toa thu ‘
nhat (Hinh 1.28). ' '

O giGi han cha can'bﬁmg, lyc ma sat nghi Ij“m:sn tdc dung tai diém tiép xiic K
(titc luc phét dong) can bang vdi lyc can Fe. | '

Cian nhd rang, trong truong hop nay ta bd qua momen can cta ma sit lan vi
qud nho so v6i momen khoi dong.

“Muén banh xe khong truot, ndi cich khdc, mudn cé su khai hanh thi phai cé :
Fe = Fngn < 1P | |
Suyra: . - FK uP (pla hé 56 ma sat nghi)
Momen phat d..(j)ng cyc dai tuong tng :
' Mg = FoonR = 1, PR
T cong thuc trén, ta suy ra muon tang lue keo cute dai thi phdi tang tr ong

litong ciia ddu tau va ban kinh ciia cde banh xe phdt d(_)ng

3. Néu ddu thu khong kéo céc toa ma chay khong tai thi sao 7 Khi dy ngoai luc
tdc dung vao dau tau chi 1& trong lugng P cfia né va phén luc cha dudng ray.

jpie
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Khi ddu tau bat ddu chuyén banh thi dong co dét trong cha diu mdy tdc dung vao
bénh xe phat dong mot ngu Iuc c6 momen phat dong 16n dén mic ¢6 thé bé qua
momen ma sat 1an. Khi &y, mat dudng bi bién dang 1am xudt hién mét phan luc N
tai K' vd mot luc ma sét ngh1 hudng vé phla truge. Cic dinh luat dong luc hoc duorc
ap dung nhu sau : :

- ) coa
Frnsn = Fpg = ma ; Mpg = FgR = IE

(Mpd ‘ = Mmsl)

Con khi ddu thu chay déu, thi dong co d6t trong tdc dung vao bdnh xe phdt
dong mot ngdu lyc c6 momen phét dong nhd, dit d€ can béng v6i momen ciia lyc

ma sdt 1an. Khong c6 lyc phét dong 1n luc ma st lan. Trong thuc t€, s bién dang

cBia mat dudng chi lam xudt hién phdn Tyc N tai K' ma thoi. Khi &y céc phuong
‘trinh dong Iue hoc thu vé chl con 12 : Mpq Mmﬂ =0.

4 Xet ve phuo‘ng dién cong vi nang luong, thi ddu thu chay khéng (31, dong co
dét trong thu_c h1¢n_ cong dé thang cong can chia luc ma sdt 1an & t4t ¢d cac banh xe
cua dau tau. Con khi kéo céc toa thi ddu tau thuc hi¢n cong d€ thing cong cén ciia

toa thit nhat. Cong cha ddu tiu chmh la c()ng ctia luc kéo (A = Fgs). Con c(‘)ng clia
dong co bao.goém hai cong dé.

PHAN BAI TAP Vi DU
BAI TAP VI DU CHO MUC A

1.1, Mot thanh AB, dai /, chuyén .
dong trong mat phang nim ngang. Tai

mot thi diém ndo d6 van téc cia ddu A / .
. o , w .
¢6 d0 16n 13 v va nghiéng mot géc o = 30° o C RN —

A ¢ B

do6i v6i thanh va thanh ¢6 van téc goc
mz% (Hinh 1.30). Tim van téc.ciia Hinh 1.30
ddu B. |

30

OA L ¥, vacodo16n OA =/, contam

Gilai
Cdch I : Coi chuyén dong clia thanh
AB 1d chuyén dong téng hgp cha hai

chuyén dong thanh phdn, tinh 6ign vd A

quay. Khi 4y ta 4p dung cong thic phan
b6 van t6c dé tim ¥ (Hinh 1.31a).

VBZ;\:’A'F\T’BA'

Via = ©.AB = of =

—
A A
® B E
30 \, 60°
¢ :
! 60° ™
—
T B
—» €7
Ura
A

T Hinh 1.31a, ta suy ra vg = v Vi “
nghiéng mot goc B = 307 so véi thanh.

Cdch 2 : Coi chuyén dong cha
thanh 14 chuyén dong quay thudn tuy.
Khi 4y ta x4c dinh tAm quay tic thoi O
161 tim Vg (Hinh 1.31b).

- Theo ddu bai thi v, = of. Ta suy ra

gidc OAB 1a tam gidc déu.

Diém B quay quanh O v6i vén t6c
vg = ®.0B = o/ = v va nghiéng so véi
thanh mot géc B = 30°.

1.2, Mot dia nang, bén kinh R, duge
treo vao hai day khong dan quin quanh né..

 Péu tr do chia hai day duge buoe vao dia.

Dia dang lan xudng. Tai thoi diém xét, van
t6c goc cua dia 1a o va goc gia hai day 1a
o (Hinh 1.32). Tim vén td¢c cta tam O dia

tai thot diém dé. Cho biét day Iuén luon

cang khi chuyén dong.
Gidi : |
Vi day luon ciang nén vV, .1 AA,,
vg L BBy, tic 1 déu c6 phwong di-qua tam

'O cia dia. Tir d6 ta suy ra dugc tam quay

tiic thoi O, va huéng cla vy (Hinh 1.33).

Hinh 1.31

Hinh 1.32

Hinh 1.33
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BAY TAP VI DU CHO MUC B

1.3. Mot thanh déng chat, khéi luong m, dai /, duge gitf ndm ngang véi ddu B
nam & mép mot chi€c ban va ddu A dugc giit bdi tay Déau A bdt thinh linh duge
tha ra (Hinh 1.34). Tai ldc tha tay, hoi :

a) Momen luc déi véi ddu B ?

b) Gia téc géc cia thanh 7

¢) Lyc thing ding téc dyng lén thanh ?

Chii y : M6i cau tra 1o cho bi€t do
16m va hudng. : :

Gidi .

tinh tién va quay nhu Hinh 1.35,
Tai hic tha tay, vg =0 va @ = (. Thanh.
" chiu té¢ dung chia hai luc Ja P va N.

Mg = mg% (lém thanh quay Xué’ngj

/
m -
g 1.2 2
/ 5 . : Hinh 1.35
ag = Ey = ?g (hudng thing ding xudng duéi)
P_N= mag
3g

N=mg - mz- - e (huéng 1én trén)
1.4. Tim momen quéan tinh clia

. a) Mot dia mong tron c¢d ban kinh R va khoi lugng m do; v&i mot fruc iring
vé1 mot duong kinh chand. -

b) Mgt 16p cau mong c6 bén kinh R va khdi lugng m déi véi mét truc di qua
tam cua no.

Chon chidu dwong cho chuyén dong - Hinh 1.34

‘momen quin tinh ciia dia tron déi v6i tam O. Tacé .

Glat
a) Hinh 1.36a
v |- 5
Tadabier: [, = EmR ¥
I, = Zmi(x% + yz) =L +1,
[
Suyra: I =1, =—[, = ZmR
b) Hinh 1.36b :
Momen quan tinh cia 16p cdu mong
doi véitam O la: y
Io'zzmiRz = mR2 |

Goi (%, ¥, ;) 14 toa do clia mot chit , N
diém m;. Ta c6 : ' o ~ Hinh 1.36

Io = > m, (x ¥ +72) |
Vi3 lruc X, ¥, Z fwong dtrcrng nhau (tinh chat d6i xu‘ng cau) nén ta ¢ thé viét :

IO _V3Zmi i‘ .
= m, (Xlz + le) =23 myx}

2
17 s EIO
Suy ra: I, = i—mRz

~ 1.5, Mot tdm méng hinh ban tru c6 bdn kinh R, khoi
Juong m (Hinh 1.37). Tim momen quén tinh cta n6 d6i véi Hinh 1.37
mot truc di qua tdm Ova vuong g6c¢ v6i mat phang chia tdm.

Gidi
Ta ghép hai t4m gidng nhu & Hinh 1.37 thinh mot dia
tron, bin kinh R, khéi luong 2m (Hinh 1.38), Goi Iy 1A

momen quén tinh ctia tdém hinh béan tru d6i véi tam O, L, 1a

Hinh 1.38
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Suyra: Ig = —mR?

1.6. Mot chiéc thuéc det hinh chit nhat, dai /, khéi
luong m, dat trén mat ban nam ngang, nhin. Diu A clia
thudc ¢6 thé quay khong ma sdt quanh mét tryc ¢ dinh di
qua A vd vudng goc véi ban (Hinh 1.39). Tac dyng vao
thuéc mot xung lue F ndm ngang, theo phu’cmg vudng goc
véi thudce, cach dau A mot khoang 14 x. Hay x4c dinh : ' |

a) Gia tdc géc ctia thudce. o o Hinh 1.39

b) Gia téc clia kh01 tam cua thuéc. .

¢) Khodng cdch x dé phén lyc. R cla truc quay : bang
0 7 huéng sang trdl 7 hudng sang pha1 ?

Gidi
: ‘M,  Fx _ 3Fx
a) ¥ = I, = N = 5.
A —m? m
b) L 3
0T T
~ ¢) Chon chiéu cha luc F Iam chiéu

duong. Goi R Ia phan lyc clia tryc quay tic
dung 1én thudc. :

— Ap dung dinh luar I Niu-ton cho_
khai tam : :

. b) ©)
F+R=mag=m_—=—"+ Hinh 1.40

3Fx 3Fx
2ml 21

R=F %—1)
21
R= Okhl%—lm()hayx_——g! (Hinh140a)

. . 21 ‘
R <0khi x < ? (Hmh 1.40b); R > 0 khi x > Y (Hinh 1.40c).

A . . - e A

quanh tam O, dugc mot géc ¢ bing bao nhiéu 7

Lién hé thie 1é; |

Khi cdm vor tennis danh béng, cim riu bé chi v.v... cin phai diéu chinh
khoéng cédch x tir chd tay cdm dén di€ém va cham cta vot v6i béng, clia fu véi cii
v.v... d€ phan luc R vio tay cdm 13 nhé nhit. Néu dé R 16n s& bj 1€ tay.

L7. Dimg mot t4m x0p cAt ra hai dia trén bén
kinh R vé r. Giit cho dia 1, bén kinh R nidm yén
trén mat ban va cho dia 2, bdn kinh r lan khong
truct trén vanh ngoai cita dia 1 (Hinh 1.41). Hoi :

a) Khi tam O, clia dia 2 quay dugc mot g6c o
quanh tam O; thi cdc diém khdc cla né quay

~ Hinh 1.41

b) Ap dung bing s6 o = 30° vi R = 2r. :
V& hinh minh hoa.

Gidi \

a} Goi v 1a van 16c c0a-O, trong chuyén dong
tron quahh 0O, ding yén. Tacé :

v=oyR+D=c'R+1) (1)

Vi dia 2 lan khéng trugt quanh dia 1 nén’
diém ti€p xtc K 13 tam quay tic thdi vi tam 0,
cua dia 2 quay quanh K. Ta cling ¢6 :

V= a)zr'z Q'r B (2)
So sdnh (2) v6i (1) ta dugc : '
. .(R+r) |

0 =a | _
T | ' o Hinh 1.42
R -

hay ¢ = a( ! r] 3)
. r E

b) Thay o = 30 ,R=2rvio(3) ta duoﬁccp 90°.
Chuy

a) Muén nhan ra chuyen dong quay cla d" ia 2 quanh tam 02 cla n6, ta vach
mot vecto 02A trén vat vi theo doi su ddi huéng cia vecto nay (Hinh 1.42a).

Muén thé, ta chon mét diém O trén mat ban va vé vecto OA; song song, cling



chidu va ciing do Ion véi vecio O, A tai nhimg thoi di€m khdc nhau. Hinb 1.42a

miéu 4 rieng chuyén dong quay thanh phén cha dia 2 quanh O,, con Finh 1.42b
miéu ta chuyén dong vira quay vira tinh tign chia dia 2 trén mat ban.

b) Can phéan biét hai van tdc gdc w; va ;.

m; = ¢’ 12 van téc goc clia chuyén dong iron cha tani Oy quanh tam O (tu‘c 1a
van t6¢ goc clia chuyén dong tinh tién trén cua dia 20 quanh O). Con ©, = ¢' 1a
van t6c goc cla Chuyén dong guay ctia dia 2 quanh tam O, clia nd (hay quanh tam
quay tic thot K).

T 18 Mot vién bi 6 kh6i iu’(mg m, ban kinh R 1an khong frugt trén mot mit
‘phéng ngh1eng v6i goc nghiéng o so vii phuong ngang (Hinh 1.43). He 56 ma sat
nghi 1a p,. He so ma sat lan col nhu bang 0. Hoi géc nghiéng o 16n nhét bing bao
nhiéu dé vién bi lin khong trugt ?

Gidi .

Chon chiéu du(mg cho chuyen dong tinh tzen va quay nhu Hmh 1.44. Cac Tuc
tac dung vao vat 1 P, N ‘va Frsn.

Dinh luat 11 Niu= t(m cho chuyén déng tinh tién

Ox :ma= mgsm(x me (1)
Oy : 0 =N —mgcosa (2)
Dinh fuat I Niu-ton cho chuyén dong quay : .
Loy = FreR (3) _ _
Diéu kién lan khong trugt : . Hinh 143
a=Ry - (4) -‘

Giai hé phuong trinh :
Tir (3) va (4), ta duge

2 24
ma = SFnen
9

. 3R, .
~ Thay vac (1) : % = mgsing - Fpa

o2 = _
Fingn = Zmgsina. < bnN | Hinh 1.4

K&t hop vii (2) —?mgstna < pnmgéesu

Suy ra - tana < 3,54,

1.9, Mot vien bi c6 khéi luogng m, ban kinh
R, lan khong trugt trén mot mat phang nghiéng
vGi g6c nghiéng o so véi phuong ngang. Vien
bi di Ién véi van toc dau v, (Hinh 1.45). Héi
sau bao lau né lai vé dén diém xuflt phar ?

Giai

Khi lan lén, vién bi chuyén dong cham
dan. Khong chi van t6c v cia tam O giam dén
dén 0 ma ca-van 16c gbéc o cling gidm dan dén
0 theo ding diéu kién {an khong trugt v = oR.
Vi the luc ma sdi nghi phdi hudng lén. Nhu
vay he luc tdc dung vao vién bi khi di 18n va di
xu6ng déu nhw nhau (Hinh 1.46). -

Chon trye Ox, Oy va chon chiéu duong - Hinh 1.46
cho v vd nhw Hinh 1.46, -

Hinh 1.45

Ap'dung phuong trinh dong Iuc hoc cho tdm quay wic thoi K, ta duge :

—mgRsina = Iy &_ . ()
- : 7 .
Thay Iy = I+ mR? = 3—mR.2 va y = ;& VA0 (}), ta duge :
4= 5gs71n0t @)

Thoi gian chuyén dong cha vién bi duge xdc dinh bang théi gian (,huyen dong -

1
cua kh01 tam O ' X = vyt + ~—at

A:

. 1 2 . . - A . - ~ g 1
Khi tr6 lai vi tr xuat phat thi x = 01 vyt + Eat?’ =0,

=2 - —2vg -
Suyra: t= Yo _ . V.O :
: a _ Sgsino
: 7 7
. - 14
Cubicing: t'= *.vo .
Sgsina
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BAI TAP Vi DU CHO CAC MUC CI VA B.II

1.10. Mot thanh ciing d6ng chit, khéi lugng m, dai /, ¢6 thé quay r do trong

mat phing thing dimg, xung quanh truc ndm ngang di qua mot ddu thanh

(Hinh 1.47). Nhic thanh 1én cao hon dudng nim ngang mot gc o = 30° r6i thd
roi khong van téc ddu. Hay tinh lyc ma thanh tdc dung vao truc quay vao lic thanh
roi qua dudng ndm ngang. ' | \)

Gidi ' . -
Ap dung dinh luat bdo todn co nang :

mg_isin 30° = llomz ¢ 2
) ) _ ]
Trye quay O
I = I + md? :%mlz o ~ Hinh1.47 .
Thay vao (1) ta dugce : o o _ , X‘*‘l
w? = 3 (2 ?Fy - Y ‘
Ap dung phuong trinh déng luc hoc cho 0 e ,
chuyén déng quay quanh O vao thoi diém a) )
xét (=0 - - - - _ X
12 | Wy
mgs =3mey O et A
v @ b 5

Goi F, va F, 1 thanh phin cla lyc F ma truc quay tic dung 1én thanh (Hinh
1.48a). Ap dung dinh luat II Niu-ton cho chuyén dong ctia khéi tam -
F, = mag, =_m032% - _ @)
{

mg +F, = mady = may' S | (5)

Thay (2) vao (4) va (3) vao (5), ta dugc :

X

’F=,/F§+F§ =m‘/}i-_9~m

3 1
F, =—mgvaFE, =—-—m
g e Sy =y e

21 - o Hinh 1.48

Theo dinh Tuat T Niu-ton, thanh tic di;ng lén truc quay mét luc Flch:

E = —%ﬁ, F, = % vaco dolén F' = @mg (Hinh 1.48b)

1.11. Mot qua cdu lan khong trugt khong van t6c ddu tir dinh ciia mot mit
phéng nghiéng, c6 géc nghiéng o so véi phong ngang va cé chifu dai /. Xdc dinh
vén 16c clia tdm qua cdu tai chan mit phang nghiéng. :

a) Bang phuong phap dong huc hoc.

b) Bang phuong phép nang ugng.

Giai

a) Hinh 1.49,

Theo bai tap vi du 1.8, ta c6 he phuong trinh :

- Ox:ma=mgsina —F, (1)

Qy : 0 =N — mgcosa. (2)
IG'Y = FmsnR (3)
v @) S Hinh 1.49

Tu (3) va (4) suy ra: F

asn = -'}»mg sina,

Thay vao (1) ta dugc: a= 2 gsina.,
Ap dung cong thifc v = +/2as cho chuyén dong clia khoi tAm, ta dugc ;

v = ~1-9 Isinq -
\/78

b) Vi lyc ma sét nghi khéng thuc hién cong, con ma sdt 1an thi bd qua nén ta
ap dung duge dinh luat bao toan co niang (BTCN).
Chon méc thé nang & chan déc, ta ¢6 :

2

mv 1 2 ‘ ‘
mgh = —— + —Iz0* (1
g. > t5le (1)

v
W= — " 2
0= | (2)
IGx%mRz o )



T BAI TAP Vi DU CHO CA IVAC.
Thay (2) va (3) vao (1), ta duge : mghr-—l—amvz. & .UC O CACMUC CII VA CIIT

1.13. Mot thanh mong, déng chét, dai /, khéi luong m, dang nim yén trén mot

Suyra: v = \/—-- gh = _-w-ge’qma ‘ mat ban nim ngang khong ma sdt. Tac dung mot xung luong cha luc 3 vao mot
' L d4u thanh theo hudng vubng géc vdl thanh (Hinh 1.50). Hoi :
a) Van t6c v ciia khdi tam v van t6c géc chia thanh ngay sau khi xung lyc

| 112, Mot gud béng cao su dic, bin kinh 10 em, '1fln khong trugt trén méat ban ngimg tic dung ? _
nim ngang voi vAn (8¢ vy = 2m/s roi roi xudng san nha. _ g b) Poan duéng ma thanh di duge trong thdi gian né quay duge mot vong ?
a) Mo ta chuyén dong clia qud béng khi dang roi. :; ¢) Dong nang ciia thanh ngay sau khi xung Iyc F ngimg tic dung ?

b) Tinh van 6c géc va van t6c cha tam O cha qué boéng lic sap cham san. Cho

) (Goi y ;. — Xung luc Fla luc tdc dun tron mot thoi gian rdt ngén At
biét bancaoh=1,2m. Ldy g =98 m/sz._ : & g trong g g

- o — Xung lugng chia lyc 13 tich F At=J).
¢) Tinh s& vong quay dugc trong thoi gian qua bong roi. Hig fuong cud e fa e . )
‘ - Gidi
a) Ap dung dinh If bién thién dong lugng. - o, =
Chon chiéu dwong theo F (Hinh 1.50) :

FAt=Amv) =m(vg - 0)

Gidi ,
a) Qua bong vira chuyén dong tinh tién theo khoi tam, vira quay quanh kh6i tam :

mi=mg = d=§

Ioﬂ; ~6 = ® = const

. . I= mMvg
Trong chuyen déng nay, kh6i tam O chuyén dong gidng nhu mot chélt dlem bi S T
ném ngang, con cac diém khic quay déu quanh khai tam. . - : Suyra: - vg = E (1)
b) Lic roi khoi ban, bong c6 van téc gbc oy = \I,?? = 20 rad/s. Liic sdp cham | Ap dung dinh 1f bién thién momen 'd.(j)ng' . 1F
' lugng. Chon chiéu duong cho o nhu Hinh 1.51. '
san, bong van cé vén toc goc w =20 rad/s. _ MAt < AL
Theo dinh luat BTCN, thé nang cta qua béng giam, chuyép hét thanh dong , ' Ly ‘
" nang clia chuyén dong tinh tién (vi dong nang quay khong aéi). ' E'F_/_\t' = [go = Emﬂm Hinh 1.51
' 1 9 I ‘ ' '
© —mvg + mgh = —mv . : : 6] _
2 2 _ : Suyvra: o= v , (2)
. . m :
> -
5 : = 4v§ +2gh = /4 +298.1,2 =525 =53 m/s.
uy 1a - M Vo T oE - : _ : b) Sau khi hyc ngiing tic dung, khéi tAm chuyén dong thang déu dong thoi
c) Thai gian 1oi chia chuyén dong ném ngang bing thdi gian roi ty do : R ~ thanh quay déu quanh khm tam.
t - ’Zh - f& o 0,495 ~0,50s ' Thoi gzan thanh quay dugc mét vongla: t = —%E = :rr;n_jl
‘g ) : - : )
S8 vong quay duge trong thavi gian qua béng roi ; oo Trong thoi glan nay khoi tam ciia thanh di dugc mot doan du’(mg la
- ' J frm! _m '
oot 20.0,495 S - _
n=—="""""=1576~ 1,6 vong o | s=ugt=_- 3J 3 (3

PRI 2
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1.14. Mot qué cdu dac, ban kinh R, khéi lugng m, dang ding yén {rén mot mat
ban nim ngang khéng ma sdt. Mot xung lugng cua luc J tic dung theo phuong
ngang vio qué cdu tai diém Q. Diém Q cao hon tam O mot doan la h (Hinh 1.52).
K&t qua 13 qua cdu bit ddu quay quanh O véi van tc gée o, dong thi diém O bét

ddu chuyén dong vé bén phai véi van t6c v. Gia thi€t ring qué cdu khong kip f

chuyén dong trong thoi gian rét ngan ma xung luc F tdc dyng. Hoéi :
a) Van tc cla tam O va van t6c gée o ngay sau khi
xung luc F ng&mg tac dung 7

b) Van ¢ cha cée diém A va B ngay sau khl xung hre
~ ngimg tdc dyng. V6i h bing bao nhiéu thi diém B ding
yén va qua clu quay quagh B ? |

¢) C6 nhimg diém ndo md d6i véi ching momen
dong luong cua qua cdu 1a nhu nhau truée va sau khi
xung lyc tic dung ?

‘? .
d) Dong ning chia qua cdu sau khi luc ngimg téc dung Hinh 152
- Gidi .
'a) Ap dung dinh If bién thién dong lugng. Chon chiéu
dwong cho chuyén dong tinh tién nhu Hinh 1.53.
FAt=mAv=m (vq-0)
= Lo
m m : .
Ap dung dinh i bién thien momen dong luong. Chon
chiéu duong cho chuyén dong quay nhu Hinh 1.53.

: ) | Hinh 1.53

o = h]  5Jh
- Y
szZ 2mR
_ 5 : _
b) Ap dung cong thitc phan bd van tdc : v, = Vg +.(TJ ~ QA
| . . T 5h
.hay dudi dang dai §0 :va = Vg +oOR = o

2R

v v —coR——‘Lw—SF—}—
B 0 m 2mE
J 5hY) |
vg = —| |~ =— ' . 4
B m( ZRJ ' ®
. 5h . |
VB=0kh11~..—2§:0hayh=O,4R (5)

¢) Trude khi xung lyc tdc dung thi qua cdu ding yén, L = 0. Ta hay tim cdc
diém m3 momen dong luong G6i v6i ching sau khi chiu tdc dung vin bing 0

AL = MF/_\.t—r/\FAt—r/\J 0

- Céc diém dé nam trén gid cha vecto J.

' I 92 1
d Wy= —mv§ + —10?
) | 4= 30 *

9 2 . .
wdzi{ui SR ' (6)

L15. bat trén mot mét phing ndm ngang, nh&n mot vong dém nhd va mot
thanh manh, déng chat; dai /, c6 khoi lugng l6n hon khéi lugng cha vong dém
n lan. Sau dé truyén cho vong dém: mot van tc Vo theo phuong vuodng goc véi
thanh (Hinh- 1.54). Véng dém va cham dan h6i v6i mot ddu thanh. Tim van toc

clia vong dém va ca thanh. Véi gid tri nao ctia n thi van téc cla vong dém sau
va cham s€ bing 0 ? S8 doi chiéu ? ‘

Gzat _
Goi m va nm la khéi luong ctia vong dém va ciia thanh. Goi van tc sau va

cham cta vong dém la v, ctia thanh 12 vg va toc do goc 1a o. Chon chiéu duong
cho v va cho @ nhw Hinh 1.55.



Ap dung dinh luat BTDL : ' v
mvy = mv + nmvg ' T
Ap dung dinh luat BTMMDL d61 v61 G

. I { 1 9
mvojz— = mvE + Enmf 0

Ap dunig dinh lugt BTCN :

I
imv(z) = lm'u2 + - nmvé + —.—nm
2 2 212

2 :
Don gién céc phuong trinh trén, ta dugc ; Hinf1 1.54
Ug =vFnvg oy
vg =v+—nle . {2 _ n &
0 6 @ - 1 %
vg = v? +nvd + %nlzmz L ® el
Gidi he phuong trinh (1), (2) va (3), ta duoe ; g
lo 12vg RE
Vg = = y = -
6 {4 +n)l
_ yp(4 —n)
4+n L

- Véin=4thiv=0. Véin<dthiv<O, |

BAI TAP Vi DU CHO MUC D

1.16. Mot dia phing, tron, mép nhin, chuyén dong trén mit phang nim ngang

khong ma sat, t6i va cham vao hai dia glong hét dan dinh chong Ién nhau, v61 van
toc ddu V. Cho biét "khoéng cich ngam" bang ban kinh cua dia (Hinh 1 56) Tim

g6c bay ra xa nhau gifta hai dia sau va cham trong hai truong hop
a) Vacham 13 mém. :
b) Va cham Ia dan h01.

Gidi
Hinh 1.57 vé dia 1 bat dau nép xtic véi dia 2. Do mép dia khong ¢6 ma sél nén

cap luc twong tac khi va cham Fi2 va Fa1 ¢6 phuong vaoéng géc vdi cac mit tiép -

xuc, tic 12 hudng doc theo dudng ndi hai tam 0,0,

Hinh 1.55-

Ta phan tich vecto v thanh hai thanh phén vy, va vy, (Hinh 1.57). Vikhong c6
hue twong téc theo hudng Oy nén thanh phan v, khong thay d6i sau va cham :
vi

y = Viy = vsin30° x%v

Yoy = V2

y

a) Va cham mém

"Ap dung dinh twat BTDL theo truc x,
tacé:

mv, =3mv, Hinh 1.56

mvcos30” = 3mu,’

L .3
Vx TV T Vax T
. N 6
Dia 2 chuyén dong tinh tién theo truc
O;x. Pia 1 chuyén dong tinh tién theo
huéng 1am véi truc x mot géc ¢. Tacd

' 1
v hd
tan(p———ly = \[_ =3 = (p 60°
Vix V6 Hinh 1.57

" Sau va cham mém, géc bay ra xa nhau
gifia hai dia 12 60° (Hinh 1.58).
b) Va cham dan héi - o
Ap dung dinh tuat BTDL theo truc x : -
mv—\—g— = MV], + 2mvy,

3

Vig +.2v5, :T (1
- Ap dung dinh luat BTCN :

1 23 1 a2 1 2

.~2~mv Z = E.m\fllx + E.Zmyzx

Hinh 1.58
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2 2 3y
Vi TV, = T (2)
I
) Voy = ?V; sz =}
Suy 1a: . \/5 |
i v 4
Vig = “"""6""; Vly == Vly = EU

. D?ad2 chuyén dong tinh tién theo truc x. Bia 1
chuyén dong tinh ti€n theo hudng lam véi tryc x mot
géc B (H‘mh 1.59).

Tact: tanB— Y. 3 :>[3-120
le .
Sau va cham dan héi, géc bay ra xa nhau gilfa hai dia 1a 120" (Hinh 1.59).

1.17. Mot qua béng 18 c6 khéi lugng m, bdn kinh R va momen quén tinh Ig
dsi v6i khéi tam. Béng duge lam quay 161 van toc goc g xung quanl}'m\ét trye.
nam ngang di qua khdi tam. Khdi tam lic dau diing yén G do cao h so vdi shn nha.
Tha cho béng: vira roi vira quay va sau dé va cham v6i san. B qua siic can cua

khong khi (Hinh 1.60).
a) Goi Wy la dong nang clla qué bong ngay trude khi né va cham véi san.
Hay viét Wd theo céc dif kién da cho.

b) Ngay sau lan nay lén ddu tién, bong khong guay
nita vi déng ning cha né bing BWdl , trong do6 B < 1 1a mot

hé 56 da bigt. Hoi thinh phan nim ngang va thang ding cha

3
! h
van téc cua qua bong ngay sau l4n nay lén dau tién ? Ii
Giai ':
a) Khi bong roi, dong ning quay cla né khong dei, > :
dong ning tinh tién cla né ting do thé nang cla nd giam.’ Hinh 1.60

Liic sip cham san, qua béng cé déng ning 13 :
Wy, = %IG(D% + Emv% = 510m§-+ mgth —R) (1)
b) Khi va cham v6i san, béng chiu phdn lyc vuéng géc

N va phan lyc tiép tuyén Fmg (Hinh 1. 61) Theo ddu bai,

sau khodng thoi gian ti€p xuc At rét ngan, béng nay lén A E

nhung khong quay (o = 0).

AL

Hinh 1.59

- dong ctia hai con lan.

Hinh 1.61

Chon chicu dumg cho chuyen dong quay nhu Hinh 1.61. Ta c6 nhan xét,
-momen cua cic lyc tic dung vio qua bong d6i véi didm ti€p xtc A bang 0. Do d6 ta
ap dung dugc dinh luat bao toan momen dong lt.r(mg (BTMMDL) déi véi difém A,

LA = La

(ngay sau va cham)  (ngay trudc va cham)

LA mLG + GA A mUg

Vi  GA A mbg =0, nen: LA =Lg =158, " |
hay ‘Rmuy, =Igoq '
. "IGO‘)O _ ]
= U, = — X . _ 2
x mR . , (2

Theo dau bai, dong nang ngay sau va cham bang BWd :
1 1 Lo _ ‘
pWg, =5 m (02 +v§) o 3
Thay (1) va (2) vao (3), ta duoc

Lkl
b, = \/ZBg(h ~R)+ IG—‘”Q{B - —-I-G—)

.mRz-

BAI TAP Vi DU CHO MUCE

1.18. Nguwi ta dung hai con lan dé dich

chuyén mot tdm vin c¢6 (rong luong P
(Hinh 1.62).

a) Tinh momen ma sét lin can tro chuyén -

b) Phai tic dung vio tdm vin mot luc F
theo phuorng ngang bang bao nhigu dé tam van
dich chuyén ? :

Hinh 1.62

AN

Gidi ,
a) Goi P, 1a trong lueng ciia mdi con lan. Goi / va I' 1a hé s6 ma sat 1an gifra

cdc con lan véi mat ddt va gitia cdc con lan véi tam van. Momen can tr& chuyén
dong lan khong truot chia cdc con lan 1a :

> Mgt = (P +2P) +1'P .



Néu 2P, « Pvanéu/=/thitadugc: » Mg = 2PL.

b) Muon tdm van dich chuyén trén hai con lan v& phia trudc thi ta phat 6
momen cta lyc F d6i v6i diém tigp xtic v&i mat dét cua hai con 1an phai can bang
v6i momen ma sat 1an néi trén : F.2R = 2P/,

Pl ’
Suyra: F=—
! R’

Ta ¢6 nhan xét, diing con 1an ¢é R Ién thi ddy dé dang hon.

N BAI TAP TU GI/

DS Truong hop I : Vg = v( Ve = V\/—'
| cTruong hop 2 2 v = v\/m y Ve = vxfﬁ.

Got y : _ _
© Céch 1 : Dimg cong thite phan b6 van t6c (cong thiic 1.1).

Cach 2 - Dung cong thiic @ v, = vy 3 v = Vo {cOng thidc 1.2).

vai trd truc quay tic thol. Sau d6 ding cong thijc cong van toc.

- 1.2, Hai thanh ciing, khong trong lugng, dai /,
duge néi véi nhau ¢ mot ddu béng ban 1€ khong ma
sat c6 khoi lugng m. O déu kia cha mbi thanh gin
hai qua céu khéi lugng m va 2m. H¢ thong duge
dar thing diéng trén san ndm ngang khong ma sat
- (Finh 1.64). :

5} A
. ’ . 3 : Er
1.1. Hinh 1.63 cho biét mot khdi lap phuong dang ¢
chuyén dong trong khéng gian. Tai thoi dlem x€t, ta - i
* thdy mat ABCD nam ngang, van t6c cia cdc dinh A vi !
B huéng thang ding xuéng dudi va ¢6 do 16n bing v, /LD;__'"___ A
van téc ciia dinh C cé do 16n bang 2v. : o / N
- Hoi ciing tai thoi diém xét van toc. cua cac dinh C ]3‘ . '
con lai c6 do 16n bing bac nhigu ? .
Hinh 1. 63

Cdch 3 : D81 HQC sao cho trong HQC nay A va B ditng yén, dudng AB dong

Hinh 1.64

Do bi dyng nhe hai qua cdu trugt ra xa nhau sao cho hai thanh vin nim trong
mit phing thang ding. Hay tim :

a) Van t6c cha qua cdu 2m tai thdi diém ma géc gitfa hai thanh bing 90°.
b) Van t6c cha ban 1€ tai thoi diém ban 1€ sdp cham sin.

. 3 !
DS vy = \/—l_ég[[l '\/_5}’ VYbank = \/—g"

Goi ¥ . Vi thanh céing nén 4p dung dugc cong thirc (1.2) :

Vax = Vgy theo hai phuong cia thanh.

1.3. Mot soi day dugc quin vao 16i cha mot cuén
chi. Mot dau day duge vit qua mot céi dinh ¢6 dinh.
Ngudi ta kéo day véi téc do v khong déi (Hinh 1.65).
Hoéi tam O cha 16i chi s& chuyén dong véi van téc
ba.ng bao nhiéu tai thoi diém khi déy hgp v6i phuong
thing dimg mot géc o 7

Cho biét cudn chi ¢6 bdn kinh ngodi R, bén kinh o
16p day quéin r. Day khong truot trén cudn chi, cdn : Hinh 1.65
cuén chi 1an khong trugt trén mat phing ndm ngang.

DS vy =R
: Rsina —r
Goi y : . '
Cdch 1 : Coi chuyén dong cha cudn chi vira tinh ti¢n viva quay.
Cdch 2 : Coi chuyén dong cha cun chi 1a quay thudn tuy quanh tam quay tic thoi.

1.4. Hai xilanh dic giéng nhau, khéi luong m,
duyc dat ti€p xvic véi nhau trén mét mat phing
nam ngang. Mot lyc F nim ngang dat vio mot
xilanh theo huéng dén truc (Hinh 1.66). Hé s6 ma
sdt trugt giltta hai xilanh va h¢ s6 ma st nghi giita

- hai xilanh v6i mat dudng déu bang p. - > ‘ Hinh 1.66

a) Hay xdc dinh luc F dé hai xilanh Ian khong truot trén mit phing vdi cing
mot gia toc.
b) Néu tang lyc F dén lén thi xilanh nio truot trude ?

_ bumg

CDbS:raF< b) Xilanh 1 truot frudc.

1+2u~i~3u2,

Goi y : Khi luc ma st nghi cyc dai F_| (max) = N thi vat bat ddu truot.


https://www.studocu.com/vn?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=co-hoc-2-day-la-tai-lieu-chuyen-sau-ve-vat-ly-dung-cho-ca-cap-3-va-co-so-vat-ly-tren

1.5, Mot he co nhw Hinh 1.67, réng roc o6 dinh
va con [an ciing khéi lugng M va bin kinh R, Soi day
quin quanh con l1an roi vt qua rong roc. MOt vat,
khoi lugng m, duge buge vao diu tv do cia day. Tha
cho con lin khong trugt rén mit phing nghiéng of
dinh. Tinh gia t6c cla vat m. Biét ring day khong -
frugt trén rong rec va trén con lan. Hinh 1.67

4g(Msino —~ 2m)

DS:a::
TM + 8m

Goi y -
— 8o sAnh van t6¢ clia hai vat hay chia hai didm thi phi x¢ét trong cliing mot HQC.

— Vi day khong din nén van t6c tai moi diém trén day bang nhau.

1.6, Trén mat ban ndm ngang, nhin, c6 mét
chiéc xe khéi luong m. Trén sin xe ¢f dit dung mdt
banh xe ¢6 khéi lugng M = 3m, phan b déu trén
vanh banh xe. Hé s8 ma sat nghi gilta banh xe va san

xe 1a p. Nguoi ta dat vao xe mét luc F khong déi
theo phuong ngang va song song v6i mat phang cla
banh xe (Hinh 1.68). Hoi luc F co do 16n cuc dai
bing bao nhiéu dé banh xe ¢6 thé Jan khong trugt
trén san xe ?

Hinh 1.68

BS : Fiax = Sumg
Goi y - — Nén xét chuyén dong ctia binh xe trong HQC gin véi xe.

- Nén chon chidu duong phit hop véi chuyén dong cia bdnh xe trong
HQC ma ta chon.

1.7. Trén mat ban ndm ngang hoan todn nhin c6
datr mot chige ném, khéi luong M, mit ném nghiéng
mot géc o s vai mit ban. Trén mat ném c6 dit mot
qua cau déng chat, dac, khéi lwong m. Khi duge tha, .
qua-ciu lan khong trugt trén ném (Hinh 1.69). Hiy Hinh 1.69
xdc dinh gia t6c clia ném.

Smgsina cosa
FANIR aném =

T(M +m) — 5m cosa,

1.8. Mot xilanh dac, bdn kinh R,
khéi lugng M, duge dit wén mot mit
phing nghiéng c6 géc nghiéng o so voi
phuong ngang. Mot sgi day vat qua mot
rong roc 1i twdng, mot dau duge quin
vao xilanh, con dau kia treo mot vat, ' Hinh 1.70
khai lugng m (Hinh 1.70).

o1 hé s6 ma sét truot gitta xilanh v mat phang nghiéng phzu c6 gia tri bing bao
nhiéu dé xilanh lan khong truct trén mat phing nghiéng khl hé vat duge thaty do ?

| m Mtfmocl
|Mcosa Mr2m|.

Goi y : — Xilanh khong ti€p xtc tryc t]ep vGi mit phang nghiéng ma qua 16p
day quan. Muén cho xilanh lan khong truet trén mat phing nghiéng thi day phai
dung yeén trong khi xilanh nha day dé lan xudng. Con luc ma sit nghi coa mat
phing nghigng tac dung vio day va cling 13 tdc dung vao xilanh.

DS uz

— Rong roc khong cé khéi luong dang ké nén hre cang day & hai phia ciia rong
roc bang nhau.

1.9, Mot t&fm moéng, phing, déng chét, hinh
chit nhat, ¢6 cdc canh 12 a va b, c6 khoi lugng la
m. Tinh momen quén tinh cta tdm d6i v6i ba true
vudng goc di qua khoéi tam O (Hinh 1.71) sau day :

7‘1“

a) Truc x song song vGi canh a,
b) Truc y song song v6i canh b. .
¢) Truc z vudéng goc véi tdm. C = Hinh 1.71

Goi v : C6 nhiéu cach lam :

"Céch 1 : St dung kién thitc da hoc : momen qudn tinh cha thanh mong, dai /,
khéi lugng m doi v61 mot truc di qua khéi tam va vuong gdc v thanh
I = —1—~m12. |

12 -
St dung tinh chat cong duge cia momen quén tinh.
Sir dung dinh 1f v& truc vaodng géc. .

Cdch 2 - S dung tinh chat déi xting, dinh luat vé ti xich va dinh 1i v¢ tryc
song song. - :

BRI S 12 .2
PS:1, =—mb°;1, =-—ma” ; I, =—m(@" +b").
SR V) TR )



110, Cé mot qua clu dic, dong chat, ban kinh B, khdi lugng m. Haiy tinh
a) Momen quédn tinh clia qua cfu d6i véi tam O.
b) Momen quién tinh clia qua cdu déi véi mét truc di qua thm.

, 2
£38 IO zngz; EZ Ing2°

1.11. Mot xilanh thinh mong, khéi lugng m, bén
kinh R, duge quayv'v()"i tdc do gbc my 1oi duge dat
phe nhang vAo giita hai miat phang nghiéng,
nhim, c6 gée nghiéng o = 45° so véi phuong ngang
(Hinh 1.72). Hé s ma sat truot gifta xilanh va hai
mit phing nghiéng déu bang p. Tinh s6 vong xilanh
quay dugc cho dén khi dimg lai. Biét riing truc cia
xilanh dimg vén khi bi ham.

I+ ;12 )Roa%
47:\/5% -

PS: N =

Goi y;

— Khi xilanh ding vén thi phan lyc vueng géc clia hai mat phing nghiéng vé.‘o
hai xilanh mdéi béng_ nhau. Khi xilanh quay, 16 ¢6 xu huéng ép manh vac mit
phing nghiéng [ va gidm stic ép vio mit phang nghiéng 2. Vi thé Ny > N,.

— Bai ndy c6 hai ciach lam : ) L
Cdch 1 : Ding phuong trinh dong lyc cho chuyén dong quay ket hop voi cong

2

thic w* — a)% = 2yo.

Céch 2 : Ding dinh f dong nang » A = AWy,

1.12. Hay tim dong ning cfia mot vong xich sét ciia mét chife xe tang chuyén
dong v6i van tdc v, néu khéi luong clia vong xich bang m (Hinh 1.73).

Hinh 1.72

DS : Wy =mv*
Goi ¥ : Khi mot mat xich & bdnh trudc
chuyén dong xudng ti€p xdc véi mit dudng va
- ding yén thi mét mit xich & ché banh xe sau
tiép xiic v6i mat duong lai roi mat dudng va
chuyén déng lén.
| Hinh 1.73

L13. Mot chiéc dia phing, dong chil, ban kinh R, duoc 1im quay rdn trong
khong trung quanh truc ciia né dén t6c do o 16i duge dit nhe nhing rén mot mat

phéng ném ngang, nham. Hé s6 ma sat oot gitfa dia va mit phiing I3 p. Hoi dia
quay trong bao 1au thi ngimg lai ?

ps =220
_ dug
Got y - €6 hai cich giai : _ .
Cdch 1 : Dimg phuong phidp dong lyc hoc : Mg =T
Cdch 2 : Ding phuong phdp ning luong : A, = AW,
BRI

L14. Mot soi day c6 mot ddu treo vao gis d, ddu kia
dugc quén vao rong rec. Rong roc duge thé cho 1an khong
trugt trén day (Hinh 1.74), Hoi ;

~a) Lyc cang T clia day.

b) Van t6c cia tryc rong roc sau khi chuyén dong
xudng duge 1,0 m.

Cho bi€t : Khéi huong cha rong roc m = 1,0 kg, ‘
1 | Hinh 1.74
Ip = 5mRZ ,2=9.8 m/s”. -

_ ‘ DS T=33N;v=3,6m/s.

Gor y - Sgi day treo chi dai ra chd khong chuyén dong. Diém dat clia lyc cing

T ti€p xtic vOi rong roc chi thay déi vi tf trén day chi khong dich chuyén. Vi the,

i cang T khong thuc hién cong gidng nhu lic ma sét nghi tdc dung vic rong roc
khi né lan khong truot trén mat dudng. :

C6 thé dp dung dinh iuat bio toan co nang € tinh van tde cha truc rong roc.

L))

1.15. Mot xilanh dic, déng chat, ban kinh
R, dang lan khong truot véi van t6c o thi gip
mot cdi doc cé géc nghiéng o so v6i phuong
ngang (Hinh 1.75). Hoéi t6c do v phdi cé
nhitng gid tri ndo dé€ khi né lan qua déu déc
thi khong bi nay 1én 7

pry
v

’S;J,;gi,;;

Hink 1.75

DS :vsg J%E('?cosa e 4)!.
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1.16. Mm qud chu, bdn kinh r nam trong mot mng ron thang ding, ban kinh

R {Hmh 1.776). Xét hai trudng hop, trudng hﬁp quéa cdu lan khong trugt va tuong

hop qué cdu trugt khong ma sét, kKhong 1an.
a) Trong méi trudng hop, tim vén t0c t61 thidu

vy ma qua cu phm ¢6 & ddy vong tron d€ nd
khong roi tal dinh ctia vong.

b) i}@x v6i van 18c nho hon v, EG% VR trong
trudng hop qua cfu trugt khﬁné ma sdt thi qud
cilu € bat diu roi xudng tir vi il né@ ?

DS :a) Trudng hop '1 TV = Jw;;-(R ~1)g
Tewdmg hop 2 : v = /3R - 1)g.

b) o= 133,1°,

Hinh 1.76

1.17. Mot qua cau bén kinh a, khéi luong m,
dimg yén trén dinh clia mot bén cdu, ¢6 dinh,
nham, ban kinh b (b > a). Do bi dung nhe, qua
cAu lan khong trugt xudng (Hinh 1.77). Hoéi :

a) Qua cdu roi khoi ban cdu g vitrindo 7

b) Khi 1&i khoi bdn ciu, né quay qufmh tAm
cha né duoc mot goc bang bao nhigu 7 Ap dung
vao trudng hop b = 3a.

Hinh 1.77

ps :a) ax54°;b)e=216"

“ Goi § : Vi trf clia qud cfu duge xédc dinh bang toa db goc.o hop bdi vecto

0'0 véi truc O'y (Hinh 1.77.

1.18, Mot chigc thude déng chat, dai /, dugc
dat thing ding rén mot mit phang nam ngang
khong ma sdt. Do bi dung nhe, thudc dé xudng
frong mat phang thang ditng, dong thdi diu dudi
trugt trén mat phang nam ngang. Hay tim :

a) Van i6c¢ cia khoi tAm tai thoi d1em né lam
v6i phuong ngang mot goc o (Hinh 1.78). 7
b) Van t6c cha khéi tam vao hic ddu trén cha thude sap cham mat phang ngang.

© Hinh 1.78

. 2
/(1 —sino)cos o 3gf
DS:a)VG=Jg( 1b) v = |

1+ 3coszc1 )

~ mot mit phing ndm ngang vi nhém. Momen quda

i y - Bal nay c6 nhiéu cach gidi
Cach 1 : Ding cong thiic phan be van 1de ket hop voi dinh luat BTCN.
Cach 2 : Iing tam quay tic thoi ket hop véi dinh lugt BTCN,

Cdch 3 : Ding phuong chudn an g6o dé xde dinh géc quay k&t hop voi dmh
fuat BICN.

119, Mot cudn chi co khdi luong m, ndm wén

tinh c‘,‘ua n6 46 véi truc rigng clia cudn chi 1A
I= BmR rong dé B 1amothé s6 1 18, R 13 bin kinh
ngodi ctia cudn chi. Bin kinh trong cia 16p day quiin
trén 151 12 1. Kéo day bang mot luc F khong déi,
tac v6i phuong ngang moét géc a (Hinh 1.79). Cho
biét cudn chi lan khong trugt trén mit phing nim
ngang va diy khong trugt trén 161, Héy tinh :
a) Gia t6c chuyén déng clia cuén chi.

e P

Hinh 1.79

b) Cong ciia lyc F saut gidy K€ iy lic bét ddu chuyén dong.
F(R coso - 1)
mR{1 -+ )

Goi y - Cong cia lyc F khong chi 1am cho vat chuyén dong tinh tién mét doan
dutng s ma con lam cho vat quay quanh tryc. mot goc .

'thz(R COSOL — r)2
2mR*(1 + )

B5:a)a P b)Y A=

1.20. Mot s¢i day vt qua mét rong 1oc ¢f dinh,
mot diu day budc vio mét vat khéi lugng M, ddu kia
cd mot con khi, khéi lugng ciing bing M, bam vao.

Rong roc ¢6 bédn kinh R, khéi lugng m = Eﬁ va duge

phan bé déu & vanh ngoai. Con khi bt diu lec lén
day v6i van toc u so v6i day. Hiy tim van tdc cha vat
(Hinh 1.80). Bigi day khong trugt trén rong roc.

4
B3 :v=gu. Hinh 1.80

Goi y . _
- de xdc dinh cdc ngoai luc tic dung vao he gom "vat M, con khi, sgi day va
rong roc”, va tinh téng momen ciia cdc ngoai lyc niy d6i véi truc O cha rong 1oc,

— Céc dinh ludt bao toan chi dp dung duge che HQC quan tinh.



1.21. M&t thanh dong char OA, dai /, khéi luong M, quay s
khéng ma sat xung quanh ddu O ¢ dinh cla né. Liic diu O
thanh duoe giit ndm ngang, sau duge tha roi khong van toc
ddu. Khi thanh 61 vi trf thang ditng, ddu A cla né dép vuong
gbc vao mot vat B ¢é kich thude nhé va b khai hr(mg m, dat
trén mot gid do (Hinh 1.81). Hay xdc dinh van tdc ctia ha1 vat
sau va cham. &t hai trudng hop :

a) Va cham 12 hoan toan mém. _ |
b) Va cham 12 hoan toan dan hoi. - Al A
o M 3g M Hinh 1.81
DY a) ty = e 220y = o] -
O =N am BT M Ve

M -3m |3g - 2M
b) m, = - = vg = ———[3gl.
)2 = VT B T M am VR

Gei $ - Va cham "hoan toan mém" (hay "hoan toan dan hdi") chi 1a cich néi = -

nhin manh ctia va cham mém (hay va cham dan hoi).

.22, Mot dia tré ddnh du khong can su gitip d& cua ngoai lyc. N6 tang cudng
cdc dao dong bing cdch ngdi xudng va ding 1én mot céch tudn hoan. Ta coi
chuyén dong ctia nd gieng nhu chuyén dong cla mot thanh cing OA dao dong
trong mot mat phing thing ding xung quanh diém O. Vi tf ciia khéi taim G va

momen quén tinh I d6i véi tryc quay O thay déi theo vi trf cla dia tré. Dia tré -

thay doi vi tri trong mot khoang th&i gian ngin dén mic sy dich chuyén tuong ting
chia thanh ¢6 thé dugce bo qua.

a) Trong mdi nlta chu ki, dfa tré ditng 1én va ngol xubng mot 1an. Hoil n6 nén
thay ddi vi tri vao nhilng lic nao ? :

b) Chitng minh ring ¢6 sy thay déi dot ngdt cia vén t6c gée. Tinh sy bi€n .

thién dong nang cua hé vi chi 16 ngudn gdc cla sy bién thién nay.

¢) Litic déu, chigc du duoc kéo Iech khéi phuong thing dimg mot gbc 8y nhd
vi t6c dé gbc bing 0. Hoi sau bao nhiéu 14n di qua vi trf can bing thi chiée du dat

. O . - G
t61 phuong ngang 7 Hay bieu thi k&t qua theo 0y va theo t1 80 k = 28(}2 (1 chi
. ) :
dia tré ngdi xudng, 2 chi difa tré diing 1én).
DS n= _nw%_,
Ink

Goi ¥ : Ap dung dinh luat bae toan morﬁen dong lugng.

. qua cdu trén nhan duge moét van t6c diu vy theo phuong ngang

1.23. Mot qué ta doi dugc dat thing ditng trén mat sin nim
ngang. Ta doi gom hai qua cdu gidng nhau g gan vao mot thanh cd
khoi luong khong ding ké, dai /. Tai mot thdi diém nao do,

(Hinh 1.82).
Hoi v, ¢6 gid tri 16 thi€u bing bao nhitu dé qua cfu dudi nay
1én ngay khoi sin va ta ¢oi s& cham vao san & tw the ndm ngang 7

FIANN VOW “'\[-

i 24 Mot qua bi-a, khéi lugng m, dang ndm trén mot mit ban bi-a 6 hé s6 ma

st trugt p,. Tai t =0, qua bi-a trugt véi van tdc vy va khong quay. Tuy nhién ngay
sau do, tifc t > 0, luc ma sat truot véi mat ban bi-a lam cho né quay va cudi cing
thi né 1an khong truot.

a) Viét cdc phuong trinh dong lu’c hoc cho hai chuyen déng thanh phfm tinh

Hinh 1.82

tién va quay. Giai h¢ phuong trinh dé tim su phu thudc vao thoi gian cta van tdc

dai va van téc géc clia qua bi-a.
b) Khi qua bi-a bit ddu 1an khong truot thi van t6c dai chia né bang bao nhiéu ?

¢) Tinh momen dong lugng ban ddu L, (t = 0) clia qué bi-a d6i v6i mot truc
nim trén mit ban bi-a va vuong gdc véi van toc clia qua bi-a,

d) Tinh momen déng luong cudi L, cha qua bi-a (khi né lan khong trugt) doi
vdi truc nay. _ '
e) Tinh cong cha luc ma sét trugt tic dung 1én qua bi-a.

met
R

b

Nlm

DS ayv=vy—pgt; o= -

byv= i;u()w; c) L, =Rmvy;

d)L,=Rinvy ;e) A = _%mvg.

1.25. Mot xilanh ddc, dong chat, khéi

lugng m, ban kinh R va c6 van téc géc o;.
Ngum ta dit né rén mit dat. N6 vira trugt
vé bén phai, vira tang toc d¢ (Hinh 1.83).-
Sau mét thai gian ngin, né 1an khéng trugt
véi toc do goc khong déi o,.

|

Hinh 1.83

=7
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a) Hay gidi thich tai sao gia 16c a vi gia 16¢ v lai khong déi trong.giai doan truot.
by Chitng minh ring @y = ~ oy, |
3

¢} Bao nhiéu phén co nang ban ddu chuyén thanh nhiét luong ?
d) Quéng dudng ma xilanh truot cé phy thude vao hé s6 ma sét trugt hay khong ?

N 2 2 .
B a)a=pugvay = wwgg o Q mgwdl s d) C6 phu thude vao p,

126, Mot qua cdu dic, ddng chat, bin kinh 1, dang quéy trén khong xung

Q't[axjh t;ni}t EI\'I,!C nam ngang di qua thm véi van tdc géc g thl roi nhe xudng mot
mét phang ndm ngang, nhdm, c6 hé s& ma sét pL. -
a) Tai sao qud cdu Itc ddu truct vé phia trude 161 méi 1an khong truot ?
mb) "Ih‘ml‘i van toc cla tam qua céu khi nd lan khong truot ? Vi sao goi 13 véan 16c
cudi, bi€t rang ma sét 1an rat nhd, c6 thé bo qua ? L '

¢) Tinh quang duéng ma qua cdu di dugc ciing nhu s§ vong mi né quay dugc

quanh tam cla né cho dén khi c6 van t6c cudi ? .
d) Lap lai cau hoi b) nhung bay gidr p 16n dén mite khéng c6 su truot ban diu.

1.27. Cho mot thanh, khéi lugng m, dai 2/,
dat nghiéng mot g6c « v6i san. Mot ddu thanh
treo vao day, con dau kia cham san (Hinh 1.84).
Hay xdc dinh phan lyc clia san tic dung vao thanh
ngay sau khi dot day. B qua ma sét v6i san, L

DS:N=__™me \B

1+30052a"
Goi y : Khi méi d6t day thi vg = 0, @ = 0 vi Hinh 1.84
2 : .
v
an :K:OChiCGaI:RY:?‘—'O.

1.28. Mot con 1ac hinh chit T duoc céu tac béi

ba thanh ciing dai / nhw Hinh 1.85. & déu ty do cha

| moi thanh ¢6 gin mot qua cdu, khéi lu’c_mg'm. Con -
lac c6 thé quay trong mit phing thing diing xung

quanh mot truc ndm ngang di qua diém ndi cic

thanh va vuéng géc véi cdc - thanh. Cho con Tac léch

L - rd ~ > r p m i .
khoi vi tr can bing mot géc a < 90° rdi thé ra D1 mE3
khong van tdc ddu. Hinh 1.85
58

Hay fim lyc ma thanh tac dung 1én qué cdu 3 ngay sau khi tha.

By F = }:%g«ﬁl + Scos?a.

1.29, Mot qué béng siéu dan héi, dic, ¢6 khoi lugng m va ban kinh R. Béng
bay t61 va cham vio mat san ndm ngang véi van 16c ¥ va véi van tbc goc @ (Hinh
1.86). Ché ma qué bong 1i€p xic véi san o6 ma sét gilt cho diém ti€p xdc khong bi
truot. Do ¢6 ma sét nén va cham 13 khong dan héi. Tuy nhién, ta o6 thé bo qua &)
bign thien cha do 16n cha thinh phin phép tuyén v, clia vectd V vA do bién thign
dong ning clia gua bong. .

a) Hay xdc dinh thinh phin ti€p tuyén v, cla Y
van tdc V vA van ¢ gbc o' cia qua bong sau va
2
cham theo v, va o truée va cham. Cho I = —S-mRz.
~ b) Tinh vén t6c cha diém ti€p xic K ciia qua béng
véi shn ngay trude va sau va cham. ‘ .
O ) «

Chii y : Quéa béng siéu dan héi 1a qué béng cao _
su ¢b bé mat rit nhdm va va cham véi mit san ¢o Hinh 1.86
nhitng dic diém sau : |

— Theo phweng phép tuyén (phuong huéng tam) va cham 12 hoan toan dan héi.

— Theo phuong ti€p tuyén, né chiu mot luc ma sdt 16n nén hoan toan khéng
trugt & diém tiép xdic. Cdc phin i cao su 6 ché tiép xiic bi nén dan hoi theo
phuong ti€p tuyén roi lai dén ra. ‘

DS ) ¥y = %:(3‘/)( —4Rw) ; © = ~%[3m + 10%) ;

1.30. Mot 6 t0 kh6i luong m va ¢o ‘hai banh sau 13 c4c bénh xe phit dong.
Khéi tam ca 6 to & cdch mat dudng mot do cao h vA nim gifta khodng cdch hai
truc banh xe trudc va sau, hai truc nay cdch nhau 2/. Banh xe ¢6 ban kinh R. H¢ s
ma sat nghi gilta banh xe va mat dudng la p.

O to phai chay trén mét doan duong thing, déc vé phia trén v6i gbc o so voi
phuong ngang. h

Hiy tim cdc gid tri ma goc o va hé s6 ma sdt p phai thod mén dé 6 16 ¢o thé
yuot qua duge doan doc d6. ' :

BS o, = arcian W TR i
' 2] — yh h

59



PHAN Li THUYET
A - DAO DONG DIEU HOA

1- KHAO SAT VE MAT PONG HOC

1. Mo hinh todn hoc

Chuyén dong ctia hinh chigu P cia mot
diém M chuyén dong tron déu 1én mot dudng
‘kink dugc xem 12 mé hinh toin hoc cua dac
dong diéu hoa (Hinh 2. 1)

Khi 14p phwong trinh ciia dao dong diéu hoa
ta quy uéc nhu sau

a) Diém M chuyén dong theo chléu du(mg : Hinh 21
(nguoc chiu kim déng ho). _ .

b) Tryc x trén dé hinh chiéu P dao déng dugc chen lam gdc dé xée dinh toa do
goc cia diém M va pha ban ddu chia diém P.
2. Phuong trinh cia dao dong didu hod |
X = Acos(ot + ¢) o 2.1) ,
hay X"+ @i =0 E (2.2)

trong dé: Avaiwia nhiing. hing s6 duong (vi chiing twong vng v6i ban. kmh v t6¢
d¢ géc ctia chuyén dong tron déu cha diém M).

¢ la hing s6, c6 gid tri nim trong khedng tir —n dén 4 (rad) vi né tu’ong ing
vGi toa do géc ban ddu cha diém M,

Phuong trinh (2.1) 12 nghiém clia phuong trinh vi phan (2.2).

Al

i - KHA@ SAT DAO BONG CUA MOT HE BANG PHU@NG PHAP
PONG LUC HOC

1. Chon ddi tugng khao sit 13 vt ¢4 khoz lwong m. Xic dinh cdc lyc tic dyung
ién vat,

2, Xdc dinh vi trf can bing cua vat. Chon goc toa d6 cha truc x tai VTCB.

3. Tim hop luc F cba cdc huc tde dung vao vat tai li d6 x.

Neéu hop lyc c6 dang dai s6 14 F = —kx (2.3) trong d6 k 12 h¢ s ti 1¢, thi vat m
dao dong diéu hoa,

4. B¢ tim tan s6 géc o ta dp dung dinh luat I Niu-ton : mx" = —kx.
k 1k
= X"+ —x=0 = "+ ox=0:= m:,/_.
m o _ m

HI - KHAO SAT DACG PONG CUA MOT HE BANG PHUGNG PHAP
NANG LUGNG

1. Chon dai tuong khéo sat 13 hé dao dong. Xic dinh cac lue tac dung lén vat
m cua hé.

2, Chon vi trf can bang 1am mdc dé tinh thé nang clia hé. The€ nang cia he
béng iong cdc thé ndng twong tng véi nhig luc the tic dung vao vat va thuc hién
cong Ién vat. Noi cdch khic the nang cia hé tuong a_mg véi hop luc cia cac luc the
tac dung ién vat.

3. Tim thé nang ciia hé 61i do x |
Vi du, d€ fim thé ndng cha hé tong tng v6i hop luc F = —kx, ta sit dung méi
[ién hé sau day : : ‘
dA = Fdx = —-dW,

W, = [lxax = —;—kxz (2.3)

Nhur vay, néu bi€u thifc thé nang cta hé c6 dang W, = ~»27~kx2 trong do k la mot

hé s6 ti 1¢ thi hé dao dong diéu hod. Khi 4y phuong trinh co ning clia hé 1

1. 5 , '
W= Emv2 +~é~»kx2 = Const (2.4
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4. D& tim tin s6 g6c ©, ta 14y dao him bac hai theo thdi gian cta phuong trinh 7. Bidp kitn dé vat dimg lai hin

(2.4). Ta lai duge phuong trinh vi phan x” + ’x = 0 vi fim duge o= JE . a) Van t6c bang khong : v=x"=0.
' m b) D¢ 16n clia lyc kéo vé nho hon luc ma sdt nghi cuc dai : klx|<pmg.
2 g & hay |x|<a véia= Hmg (mién nghi —a < x < a)..
B - DAO DONG TAT DAN _; - Kk R
Dao dong 6 bién do gram dén theo thoi gian goi la dao dong tdr dan. . Chu ki dao dong it dan do ma sat kho bing chu ki dao dong riéng khong ma sat. -
: o < 4, Sy giam bién do
Hinh 2.2 bi¢u dién mot : ;
dao dong tit dén. 14 \ 4 Kihiéu Ay labien d¢ ban diu cta vat tinh tr VTCB.
p\ Li do cuc dai duong s& chi€m cdc gid tri lan luotla:
0,51 h ™ : ' Ag, Ag —4a, Ay — 8a,... (Ay —n)da (n 12 56 nguyen)
(\ (\ T B Li do cyc dai 4m c6 gid tri tuyét d6i 14n luot a
: i\ i R NG e . ’ 1 -
0 U U U4U \i u, A g ot Ay - 2a, Ag - 6a,..., {AO _[n +—2—ﬂ 4a (n 12 s6 nguyén)
050 |] h/, g ' _ T T6m lai, céc bién do gidm ddn theo mot c&p s6 cong véi cong sai la :
u/ .' d=4a= dpmg
~1.¥ ’ . k
| Hinh 2.2 .

II - NGUYEN NHAN 5. Do thi ]

Nguyén nhin chung 12 do lyc can clia méi trudng va ma sit sinh ra ¢ frong he. : Ag
Nang luong tiéu hao dudi dang nhiét tuong \ng v6i sy giam din bién dé dao dong. Ag-4a
ITI - KIEU DAO PONG TAT DAN DO LUC MA SAT KHO . t

5 Py _" : ' § . - ..-.m;- -
1. Phuong trlnh dao dong | . | " Dimg trong mién nghi
mxu "_—‘“kXiFmS . | ‘ (2.5) : ~a<XLa
F = —kx : luc kéo vé | | Aoty

F..=umg: v=x'"<0:mangdiu (+)

v=x'>0:mang dau (-) ' o Hinh 2.3




IV - KIEU DAG BONG TAT DAN DO CHIU LUC MA SAT NHOT

1. Trong nhiéu trudng hop, huc 1am tit dan c6 thé xem 12t 1& thuan v6i van 16¢

. F=-bv
D6i véi chit diém, dau ty do cha con Hc 10 xo chiu huc kéo vé :
F]x = —kx

2. Phuong trinh dao dong
_ mx'" =-kx — bx' ‘
hay mx" +bx'+kx =0 : _ (2.6}

Phuong trinh (2.6) 1a phuong trinh vi phén bac hai theo thii g—ian cua dao dong

tat dan.

3. Giai phuong trinh

Giai phuong trinh bang cdch dodn nghiém. -

Khi b ¢ gid tri nho thi thi nghiém (Hinh 2.4)
cho thdy dang ctia x nhu hinh 2.2.

N6 giéng nhu mét ham cosin (hay sin) nhan
-t

vé&i mot thira s6 e

bé xac dinh pha ban ddu "(p ngudi ta gia su
X = A tai thoi difm t =0 = ¢ =0, |
Khi d6 nghiém clia phuong trinh 13 : .
x=Ae Meoswt , (2.7
L4y dao ham theo thai gian :

Hinh 2.4

x'=-AAe coswt — mAe smcot
H 2, M —AL . —At . 2. —At
x" = A’ Ae Mcosmt + AoAe sinwt + AwAe  sinot — o Ae  cosoml

- Thay vao (2.6}, néu x = AeMeosot diing 1a nghi¢ém cta (2.6) thi né phdi ding
V61 moi L. :

2 2 o
ChQno:)tm()viicot=Etadm;fc: JmAT —mo _b?\'+k—0
2 2hom—-bo=0
. 2
Suy ra; lzl D= ﬁ__t,lm__
2m m  4m?

Vay x = Ae “eosor diing 13 nghiém ciia (2.6).
Ta viét lai (2.6) nhu sau : |

X"+ 20X+ 0fx =0 (2.8)
Vay khi hé s6 tat ddn b ¢6 gid tri nhd thi 1i do chia vatla
bt
X = Ae 2m cos et _ 2.9
. | k b2 :
véi w:./-—b+2« —7@ | (2.10)

4, Chu ki
. k

Goi wy = la tan s6 goc khi khong c6 tit dén.
_ m

Ta c6 nhan xét : co<coo = T>T,
Nhu vay dao dong tdt ddn do ma sct nhét cé chu ki 1én hon (hay tn s6 nhod

hon) so véi dao dong diéu hoa riéng.
5. Sy gidm dan cua li d6 cue dai

Trong truong hop su tit ddn khong qud quan trong, b’ < 4mk (dé (2 10)
¢6 nghia), ta c6 mot ché do tit din theo phuong trinh
b
x=Ae 2M cosmi

O day, su glam dan cha bién d) tuan theo quy luat cha ham mii. Nhitng li d¢
cuc dai duong c6 gid tri ldn Tugt la

45
A(}, Aoc , AUC R Aoe 4

_36, A0€ yans
- bT ~ R TR [T 7 n » - ! .y =
trong dé o = m va T la "gid chu ki" clia dao dong. Nhu vy cdc bién d6 gidm din
m _
theo cdp s6 nhan v6i cong bai e?
6. Phuong dién ning luong
~ Nhan phuong trinh (2.6) v6i vin ¢ v =x' ta dugc : mx'x" + kxx' = —bx”> = F v
mv?  kx ' - . . :

d —2—~+T =9dt (9Pla cong sudl tic thdi clta huc ma sat)

dW = DPdt (W la co nang cia vat)
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Nhu viy vé phuong dién ning 1.

luong, do gidm co ning cha vat \
bing cong do luc ma sat sinh ra. KN
L 0,54 N\
7. D6 thi (Hinh 2.5) >y **45‘55%

| |V

!

~1.¥

V - CHE PO KHONG TUAN HOAN (HAY KHONG DAO DONG)

Hé s6 tit dan b cang 16n thi sy tit ddn xdy ra X
cang nhanh. Tuy nhién, cong thitc (2.10) s€ khong
thod min khi b” > 4mk. Khi 4y o I3 6 40, he
khong chi khong dao dong ma nd vé vi tri cén
bidng ngay lap tic. D6 thi hinh 2.6 miéu t4 ba . '
truong hop thudng gap :

+ Puong cong C bidu dién tinh hudng & dé sy
tit dan quan trong dén néi hé thong cin nhidu thoi
gian dé€ trd vé VTCB. Ngudi ta goi d6 1a sy 1dt ddn
trén t6i han hay la ché’ dg kihong fudn hodn.

O \\J// |
- B <dmk

Hinh 2.6

+ Duong cong A tuong dng vé6i tinh huong chi phéi boi (2.10). Heé thuc hién
mot s6 dao dong tat ddn trude khi ding yén.

+ Duong cong B tuong iing miéu tA trudng hop tit ddn 161 han, nghia 13
b% = 4mk va hé vé vi trf can bing véi thisi gian ngén nhat.

Nhimg hé thong tit ddn nhu cdc thiét bi dong clia ty dong hay gidm x6c 6 t0
hoat déng véi tinh huéng B. Tuy nhién, ddn da céc thiét bi nay bi hac mon. Khi dy
ching sinh ra lyc tit ddn yéu, thanh thlr cdc cdnh cira kéu cot két va cdc xe 0 10
nhay chém 1én sau khi va vao mot chd gé ghé. Cac chiée kim ctia déng hoé do dién

nhwr von k&, ampe ké dao dong tit dan t6i han hay dudi mot chit. Néu b quéd nho,

chiing dao dong khd manh trudc khi chi gia tri ding. Ngugc lai, ching chiu mot sy
tit din quan trong thi lai cén rdt nhiéu thoi gian dé chi ding. Dicu dé cé hai che
viéc ghi bién thién nhanh.

P ' - e v e e

,u _ Hinh 2.5

el il Catih Sl :

C - DAO BONG CUONG BUC -

I - DAQ BONG CUONG BUC
1. Hién tugng |
Néu ngudi ta tic dung vao qua ciu con lAc 10 x0 mot ngoai luc bién thién twin
hoan ¢6 tan s6 géc khic wy = ,]— (o duge goi 14 tan s6 gée riéng cha con lic)

thi qué ciu s& dao dong v6i tin s6 gdc o ciia ngoai luc.

2. Phuong trinh dao dong (c6 tinh dén sit 16t din)
mx" = —kx — bx' + Fycosmt _
hay - mx" + kx + bx' = Fycoset | (2.11)
Ta ¢6 thé chiing minh nghiém cta phuong trinh (2.11) 13 :

X = Acos(ot — ¢) 2.12)

CinxdcdinhAvaotacé: x'= —wAsin(gﬁ - () == Aﬁjcos(e)t -0 +-;£)

- Thay vao (2.11) ta cé :

(k- mmz)Acos(mi‘ — ) + bAwcos (a)t — @ -g») = Fcosmt (2.13)
D fim A va ¢ tir (2.13) ta ding gidn d6 Fremen.
Tir d6 suy 1a : '
K = (bA®)? +(k-ma?)2 A2
_ bA®
K .
B (2.14) /
Jbo)? + (k- ma?)? & SR
o/ mic pha
ang=—2% 215 '\\ /
(k-mo)’ o (emeda
Hinh 2.7

k ) ‘
Thay —= co% vao (2.14)tacod :
m



A : e (2.14b)
(bw) 2 2y
T2 (o -o?)
mn
tang=— 20 - | (2.15b)
m{of -o?) o

Thue ra nghiém cha (2.11) con mot s¢ hang nfia twong ty nhu nghiém cua
phuong trinh dao déng tit ddn nhung theo thdi gian thi s& mat, thanh thy (2.12)
phit hop vdi nhiéu truong hop.

11 - HEEN TUQNG CONG HUONG

1. Bién do ciia dao dong cudng bite phu ihﬁ,a{nc nhiéu vao hiéu (@ — o)
That vay, tir (2.14b) 14y dao ham theo o va cho triét téu.

pary=2m [(Eﬂ%)z +(o? mmz)z_ IE, :

Fy
3
2 21 2 b
. dy bw 22 2
Pat v'=— =2 (—] s —~m :! [03 —0 ———~—]
bat 032 w, b2
=0 ——
! 2m2
Ta thiy khi © = o thi y' = 0.
K R,
= Amax = 5 L 5 = Amax w""-—""gz__
[{bwy) ) 2
m +{og - ® : b0y ——
\j m2 ( 0 1) 4m2

Hién tuong cong hidng xdy ra khi tdn s6 o cia dao dgng cudng bitc xdp xi

bdng tén s6 ciia dao dong riéng oyy. Tic Ja khi :

, 2
W=y = (J)%——b—wcoﬂ
=y = -

2m2

2. Anh hudng ctia luc can 461 véi dao déng cuing bie
, w
e Khi

pivi ©f hay b<2may, ric 1a
m |

khi lyc can nho thi hién fugng cOng hudng

xay ra khi o) = o) hay fy4 = f; Khi do

: K
0 B 14 4 4
A =—— rit 10n, ta dugc hién wong cong

b(DU
hwong nhon. - ' | {&
s Khi b 16n, o; < @y, ta duoc hién tugng |
A " N QO W 6]
cong hiong til, _ .
- 6 thi cong hudng nhy hinh 2.8. - Hinh 2.8

D - DAO BONG CUA CON LAC VAT LI

I - BINH NGHIA

Con I vt li la mot vdt idn dao déng quanh mot truc o8 dinh khong di qua
khoi tdm va viudng géc véi mdt phdng trén dé vat dao dong.

Il - LAP PHUONG TRINII DAO DONG

1. Lap phuong {rinh dao dong bing phuong phap dong luc hoc

a) Chon VTCB OO, lam géc dé tinh 1i do géc a,
chi¢u duong tir trai sang phai. Khi con léc léch sang
trdi thi a < 0, léch sang phdi thi o > 0. Trong ca
hai truong hgp thi momen cilia trong Iy d6i vai
tryc quay O déu 1am cho vat quay tré vé VTCB
(Hinh 2.9). )

b) Ap dung phucng trinh co ban cha chuyén
dong quay, ta viét

Mf), 0 = Io()t.”

—mgdsina = [oa”
trong d¢é d 1a khoang cach OG.

(2.16) -~ Hinh 2.9
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Khi o nho, sing = o (rad), phuong trinh (2.16) 1r6 thanh :
—ingda = [go”
d
hay o'+ 2B G g
B jo

Dat @’ m;d ta duoe : o -+ wlo =0 2.17)

Phuong trinh (2.17) 13 phuong winh vi phan cia DDDH véi tan s6 goc

Ip
o= |22 d hay v6i chu ki T =2n
10 mgd

2. Lap phuong trinh dao dong bang phuong phép nang lugng
a) Chon mdc thé nang & VTCB. Thé nang cha vat & 1i do géc o la:

W, =mgd (1 ~ COST)
b) Bong ning cha con lac §1i do géc o la

Wy = %igmz = %Io(a')z
¢) Néu bd qua moi ma sat thi co nang clia con lic duge béo toan :
W= é—lo(a')‘z +mgd(1 —cos o) = const (2.18)
Néu goc o nhd, phuong trinh (2,18) tr thanh :
W:-%EO({I')Z +—;fmgdozz = const {(2.19)

Phlm’ng trinh (2.19) chitng 10 con lic DPDH. Dé tim © ta My dao ham theo
thoi gian cha phuong trinh (2.19) : .

dw
=o' o'+ mgdao’ =0
g 0% e Tma
Al n]gd :
+—=—a =0 (2.20)
In :

Phuong trinh (2.20) cho ta w= %ﬁg
0
- Nhu vay, kha blen G6 géc nho thi dao dong chia con lac vat i ia dao déng

diéu hoa.

~ cha day treo vao mot gid d6. Néu ta xoay vat di

3, Dao dong ctia val rin trong trudng hop tong quat

‘Dac dong phing tng quét clia vat rin 13 trudng hop riéng cha chuyén dong
phing clia vat rin. Didu dé din dén viéc khao sét hai chuyén dong thanh phin cia
nd. Bo la:

— Khdo sat dao dong cha khoi tam.

- Khdo sdt dao dong chia vat quanh mét truc qua khéi tam.

E — CON LAC XOAN DAY

1, Thé nao 1a mot con lac xoan day ?
Mot vat treo vao ddu mét soi day, déu kia

mot goc O quanh mot tryc tring véi day 1am
cho day bi xodn mot g6c 0, thi soi day sinh ra
nhitng Iuc c6 momen chéng lai su xoén, lam
cho vat quay vé VTCB. Khi dy ta dugc mdt con
13c x0én day (Hinh 2.10).

Thi nghiém cho thdy momen xodn i I¢ vdi

Hinh 2.10

géc xodn 6.
M = ~K8 (2.21)
trong d6 he s ti 1¢ K goi 14 hdng s& xodn day.

2. Lap phuong trinh dac déng
Ap dung phuong trinh co ban clia chuyén dong quay ta duge :
' M=16"
-K@ = 10"

eu%e-:o hay 0"+ ®20 =0 (2.22)

Phuong trinh (2.22) cho thiy con lic DDDH v6i tdn s6 goc o= \/’—%— hay Vi

chuki T= 2n\/z .
K



G ~ DAO DONG CUA HE CAC CON LAC LIEN KET

Vé mat I thuyét ta chi gidi han & viéc khao sét dao dong ciia hé hai con lac
lién két.

1. Céc mode dao dong

Ta hdy xét dao dong clia mdot hé gdm
hai qua c4u giéng nhau, lién két véi nhau
va v6i gid d6 bing ba 10 xo giéng nhan,
O trang thdi can bing, ca ba 16 xo déu c6
chiéu dai tu nhién /.

a) Gid sit kéo hai qua cdu lech khoéi
VTCB v€ cing mot phia véi ciing mot do
l¢ch réi tha ra (Hinh 1.12). Lo xo & gifta
luon 1udn cé chiéu dai I nén khong tic
dung lyc ndo Ién hai qua cdu. Hai con lic

k

dao dong véi cling tin s6 o=, [—.
_ _ m

Kiéu cac con ldc lién két dao déng
véi ciang mot tdn s6 géc @ nhut vdy duoc
goi la mode dao dong va @ duge goi la
tdn 56 cita mode. _

b) H¢ hai con 14c lién két trén day cé

(tait=0,x, =%, -A)
bao nhiéu mode ? C6 hai mode. Kéo hai : Hinh 2.13
qua ciu vé hai phia nguge chiéu nhau véi '
cung moét do lech roi tha ra (Hinh 2.13). _
Dao dong clia hai con lac c6 tinh dgi xdng guong. Trong trudng hop nay lic

kéo v& F = —3kx. Ca hai con lac dao dong diéu hoa v6i tn s6 o' = ,|—. Pay la
_ ‘ m

mode thii hai.

2. Su chéng chap cuia cae mode
Viéc dua vao hai trm)‘ng hop don gian nhat ké twén cb tim quan trong & cho 1a

bat ki chuyén dong ndo clia hé hai con lic lien két, trong dé moi con Yac bt ddu

dao dong tlr trang thai nghi, déu cé thé mleu td nhir 1a mot 16 hop bac nhét cia
hai mode.

7N

That vay, gia st tai thoi diém t bt kY, qud cdu | ¢61i do x;, qua cdu 2 ¢6 1
40 x,. Ap dyng dinh luat I Niu-ton cho méi qué cdu, ta duge hé phuong trinh

mx| = —kx{ + k(xg — %) = ~2kx; + kxoy

(2.23)
mXE = “""“I(XQ - k(K2 - Xl) = —2kX2 + le
Gidi hé phuong trinh (2.23) mot cdch déng thoi, ta duge
(Xl +X2)" -+ E(Xl “‘}-)'(2) =0
m (2.24)

| 3k
(Xl—x )+ M(Xl—-Xz):O

Vi hai con lic bit ddu dao dong tir trang thai nghl nén nghlem ctia hé phuong
trinh (2.24) c¢é dang :.

. . k
Xt +Xo= Ay cosmt, vOL @ =,
1 2 1 1 1 m

(2.25)
: ' . 3k
Xy —Xy = Ajcosmnt, Vo @y =,[—
Cudi cuing ta duoc :
X| = —E—(Al cosiyt+ Ay cosmyt) = Acoswyt +Beosm,t
2 -'
L (2.26)
Xy = E(A] cosmyt— A, cosmyt) = Acoswt —Beos oyt
Tt hé phuong trinh (2.26) ta thay :
e Néu B =0 thi ta duoc mode 1.
e Néu A = 0 thi ta dugc mode 2.
Dao dong ciia méi con lac ding 12 16 hop bac nhat cha hai mode.
3. Phuong phép tim cdc tan s6 cia mode
Goi o 14 tin s6 clia mode phai fim. Khi 4y ta c6 :
x| = wa)le Vil Xq w—(ozxz 227
-~ Thay (2.27) vao (2.23) ta duoc :
(2k —mcpz ) =kx

(2.28)
(2k < ma? )X = kx4 :
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T (2.28) suy ra:
(2k — mo?)* = k? hay 2k — mo® = #k

Nhu vay, ta tim dugc hai td4n s§ tng v6i hai mode, d6 13 o) =,[— va
]
13k
Wy = —I;

4, Moi lién hé vé bién d¢ dao dong cha hai con Iic lién két & moi mode

Thay o= \]E vio phuong trinh (2.28) ta dwoc x; = X;.
m ‘ o

" ;3k '
Con thay o= ,[— vao phuong trinh (2.28) ta dugc x| = —X;.
m

Tir két qué trén ta thiy : mudn hé dac dong theo mode 1 hay theo mode 2 thi

ta phai kich thich cho hai con lic dao dong theo cdch 1a hay theo cdch 1b nhu di |

néu & muc 1.

Nhur véy, ta duge hai nghiém dic biét clia hé phuong trinh (2.23) ting v6i mdi :::

mode dao dong 1a :

Xy = Acosmgt = Bcosmyt

. X
mode 17 { mode 2 {

%y = Acosot X = —Bcoswyt

. Nghiém téng quat ctia hé phuong trinh (2.23) 1a
Xy = Acosopt +Beoswgt
Xy = Acosmt —Beoswat _

" Trong trudng hop ¢6 n con lac lién két gidng nhu Hinh 211 nhung v6i n rét
16, thi cdc con lic dugc ndi thanh mot chuéi. Chudi nay duge ding 1am mo hinh
dé xét cdc mode dao dong clia mot tinh thé mot chiéu. Khi ta Jam cho chudi dao
dong, thi dao dong cha chudi cé thé xem 12 sy chéng chap ctia nhiéu mode, mébi
mode ¢é mot tan s6 dic trung riéng.

C6 bao nhiéu mode dao dong ? Ngudi ta ching minh duge rang hé n con lic
- lién k&t thi ¢d n mode.

- m&i tha tay, qua cdu chi chiu luc dan héi

PHAN BAL TAP VI DU

BAI TAP VI DU CHO MUC A
2.1. Mot qua ciu, kh6i hugng m, duge |

* méc vio hai ddu cha hai 16 xo cé dé cling

14n luot 13 k; v k,, sao cho né ¢6 thé truot
khong ma sat doc theo mot thanh kim loal
manh, ndm ngang, xuyén gua tam ctia no.
Pdu A cia 1o xo 1 duge gilt chat, con dau
B cha 1o xo 2 dé g do, nén ca hai 1o xo
déu chua bi bién dang.

Hinh 2.14

Ngudi ta gift yén qua cdu va kéo din dau B cha 1o xo 2 dén By va gm chat &6 B,
(Hinh 2.14). Sau dé tha qua cdu cho né dao dong. Bi&t BB, =a.

a) Lap phuong trinh vi phan cia dao dong cha vit.

b) Tim bién d6 va chu ki dao dong clia vat. Viét phuong trinh dao dong cuia vit.

¢} Tim dong nang cuc dai cha vat m. Hay so sénh né véi the nang mi ta cung
cip cho 10 xo0 2 va giai thlch

Gidi

a) Chon truc x hwéng tr A — By, gbc
toa d¢ O tai vi trf ban ddu cha vat m. Khi

cha 10 xo 2 nén chuyén dong vé bén phéi by

va kéo dan 16 xo 1. Luc F clia 1o xo 1 ¢6 .
- Hinh 2.15
do lén tang déan, luc F2 clia 10 x0 2 €6 4
16n gism dén, cho dén khi luc Fy can bing
v lye Fs. |
Goi xg Ia toa d(‘) clia VTCB cua qua cau (H‘mh 2.15). Truée hét ta xdc dinh xg :
F‘ﬁ —FIO + Fz.o = _kIXU -+ 1(2(3. - Xo) = ]
kza

Suy ra : xO:k Y _ (1)
' i 2

Gia st tai thoi diém t, vat & toa do x. Khi &y tacd :
‘ . Fz—FI+Fzm—k1X +k2(ﬂ.“ﬁ)



Thay kya = (ky + ko)x tir (1) vao phuong trinh irén, ta duge

F=—ky +k0x —x¢) _ (2)
trong do k| + ky = kye, con (x — xp) 12 1i d§ cha vat.
Ap dung dinh luat 11 Niu-ton vao phwong trinh (2) va dat o = kLJrH—l—lf-Z—,
ta dugc ;-
(x —xg)" + 0 (x — X =0 ' 3

N e e Ik +ky »
Nhu vay, vt m dao déng di¢u hod véi tan s géc @ =,/—= hay véi chu
m -

K T=2n —2
K, +ky

b) Nghiém cia phuofhg trinh (3) 14 : x — X, = Acos(wt + @)

o Xx=Acosp+xg =0 = cosp<0
Khit=0 : ) o
: v:x'x—A(Dsm(p:{)wsm(pz()
k
= p=nva A=xy = 28
- ky+ky

Vay phuong trinh dao dong ci’;ta} vatla:

kza

X = cos(ot+w®)+xq (4)
kl +k2 ‘ :
c) v=x"=-Amsin{ot + 7)
Vinax = AD \ _
1 92 1 9.0 1 (k+k)) kfa?
Wi  =—mVp.y =—mo A" =—m 7
max 2 2 2 mJ(k;+ky)
1 K3a?
= 5)
max 2 ki +ky
. . . . 1 :
The nang ban dau ma ta cung cdp cho 1o xo 212 Wy = :kzaz. (6)
. P

€ 50 sdnh ta lap hién (Wto ~Wy

max J

W()*Wd =ik2a2(1—

max 2

ky Jzi kika 2.4

ky+ky ) 2k 4k,

Suyra: Wy> W; .

max

Khi viét cong thiic (6) ta da chon mdc thé niang dan héi cha hé khi céc 10 xo
khong bi€n dang. V&i méc nay thi the nang cia hé & vi tri can bing s& khdc
khong, cu thé 14 :

o o 1
Wix) =Wy, (xo)+ Wy, (x0) =~ KyxG + k(@ =xg)”

' }
Thay xg = i vao, ta duge :
o 1 T2
2.2
1 i i kza
W (xg)==k,a" —— =Wy - W,
1Xo) =k Tk, 0 Ve,

Nhur vay, the niing ma ta cung cfp cho 10 xo 2 gém hai phén :

— Mot phan 14 th€ nang ciia hé khi vat & VTCB. Phén ndy kheng chuyén hod
thanh dong nang cta vat m. ‘

— Mot phin 1a nang lwong dao dong clia hé. Phén niy chuyén hod tufin hoan tiy
thé ning ctia hé sang dong ning clia qua c4du va nguoc lai -

Wctaoid@ng =Wy~ Wxo) = EkhéA = Emvmax

2.2. a) Mot 10 xo If tudng dai 7, c6 do cimg k, dugc cit ra thanh hai 10 xo ¢6
chiéu dai 12 /; va /,. Ching minh ring do cing ciia hai 10 xo nay ti 1& nghich véi
chiéu dai cha ching : kil = ky/l, = k.

b) Dung hai 16 xo dmjc citra nhu.trén dé treo mot vat m (coi 1a chat diém) vio

hai diém c6 dinh M v N ném trén dudng thing ding, cdch nhau 1a I. Xdc dinh
VTCB cha vat m (Hinh 2.16).

¢y Kéo vat theo phuo*ng thﬁﬁg ding xuéng dudi mét doan nhod 161 budng tay.
Chiing minh ring vat DDDH va tim tin s6 géc chia dao dong.
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(ridi

Hinh 2.16  Hinh2.17

él) Ta c6 mot 10 xo i tudng, dai /, d6 cing k, mot ddu duge gilt ¢6 dinh vao.
diém O, con ddu ty do khi chua bi kéo dan thi & diém A. Ta goi B 12 diem cla 1o

xo.cdch O mét doan [ va cdch A mot doan /.

Dimg mot Iuc F dé kéo dan 16 xo 1am cho khi can bing, diém A dich dén diém
A' (AA' = Al) con diém B dich dén diém B (BB = A/)) (Hinh 2.17).

Vi luc dan héi clia 10 xo 1 tudng tai moi di€ém déu bing nhau, nén'ta ¢ :

F=F,=F, o))

Duéi tac dung cﬁa.luc F'10 xo OA din ta mét doan Al, 10 xo OB din ra mot. |

doan Al}, 15 xo BA dan ra mot doan Aly: V110 xo dan déu i tudng nén ta co :

Al Al Al
1L L
Goi k; va ky 1a d6 cing ciia cic doan 10 xo OA va BA, ta ¢ :
Fj, = B, =k Al = k,Al = KAl @3

T (2) va (3) tasuy ra: k| =kl =ki.

Nhu vay, néu ta ¢it 10 xo dai thanh hai 16 xo thi do cing cha cdc 10 xo ndy o lé
nghich v6i chiéu dai cha chiing.

b) Chon truc x cé phuong thing ditng, ¢6 chiéu duong huéng xudng. 0 VTCB
16 xo0 | bi din mot doan bing a, 16 xo 2 bi nén mot doan cling bing a. .

~(ky +ky)a+mg=0

ixlal

_mg
a = 4
}&1 + kg : ( )
c) Chon géc toa d¢ tai VTCB, hop luc téc dyng vao vatm &lidox 1a:

Ry = —(k; +ko(a +x) + mg

K&t hop vé6i (4) ta dugc .
F}]! = —"(kl + kz)x (5)
Ap dung dinh luat Il Niu-ton Fyy=ma = mx" cho (5) ta dugc
+ k} + k.2 X =0 co (6)
m _ o
Phuwong trinh (6) 14 phuong trinh vi phan ciia DDDH. Vay vat m DDPDH véi
ky +k, '

tin s6 géc 1a © =
m

2.3, Trén mot mit phing ndm ngang, nhin, c6 mot hé gém hai qui cdu, khéi
lugng my, m, duge gin vao hai ddu cfa mot 16 xo dii /, do cing k (Hinh 2.18).
Truyén cho qui cdu m; mét van téc ddu vy hudng dén qua cdu m,. Hiy khdo sét
chuyén dong chia hé.

Gidi .

Ap dung dinh luat BTDL ta tinh
duge van 8¢ cia khéi thm G cha hé.
Chon chiéu duong 1a chiéu cba vecto ¥,

tach:

myvy = (my +my vg

mvy

my + mz'

M)

A{¢]

Hinh 2.19

Khoi tam cia hé chuyén dong thing
déu vai van toc nay

Chon HQC gén véi khéi tam. Trong HQC nay G diing yén, nén ta cd thé coi _
hé nhu hai con lic dugc "treo" vao diém cf dinh G. Goi 1| va I, 1a chiéu dai cha 1o

- x0 cia méi con 14c khi chua bién dang ; goi k; va k, 12 do ciing chia cdc 16 Xo nay

(Hinh 2.19). Tacé :

! .
I 9y s Kyl =Kyl =K (3)
m1 + m2



Tit (2) va (3) ta suy 12 ;

iy +
.._.W___] 2k;k2'=

[
= _lf?_*_—_ k _._l__+wl._
my - myp  myp

ml+m2k

Goi p = 1a khoi !u‘awg riit gon cia hé th1 tdn s6 goc cha méi con lac
, 1 N k : '
(hay clah¢ dao'ddngila: ow = |— (5)
_ B

Cong thitc (5) chimg t& hé dao dong twong duong véi mot con lac gom mot 10
x0 ¢6 do cing k va mot khéi lugng bing khéi luong rit gon clia he.

Bay gidy ta tim bién do dao dong cha mdi con lac. Trong HOQC khéi tam, tai
t = 0 10 xo chua bign dang, hai qua cdu & VTCB va ¢6 van t6c 14n luot 1a

_ S Mmyvg - Moy
Vig =Vo VG EVg T T = >0
m1+m2 m1+m2
‘ . myv
Vag = 0 - vg = Y0 g
m]+m2

Viée vig VA vyg trdi ddu nhau ching to hai qua cdu dao dong ngugc pha nhau.

Pé tim bién do dao dong clia mébi con Jic, ta 4p dung dinh lnat BTCN :

1, ,20 1 5 myvg
“kAL = mmpyly = Ay =20 B
P AT =5 M 1 -

m1+m2
Lzt 2 NN \/E
2 202 2 2726 2 m1+m2 k

Goi A 12 40 nén cyc dai hay do dan cuc dai cha 16 xo, tacéd -

A:A1+A2 =VO\/% A (6)

Tém lai, sav khi truyén cho qua cdu my vantoc vg thi

. A I an 2 A g e myv
— Khéi tdm cha hé chuyén dong thang déu v6i vin t0¢ v = —L10

— Hai qua cdu DDPH déi véi khéi tam v6i tin s6 géc o = [—, trong 4o
' H

myin . . WL
o= — 2 got 1a khot luong rit gon cua hé.
m; +my : .

2.4, Mot 16 xo, dai /, ¢6 khéi luong M duoc phén bd déu doc theo céc vong clia
16 xo.

a) D& x4c dinh d6 cing k cla 10 xo nﬁy, ngudi ta dit nd trén mot mat phing
nam ngang, khoéng c6 ma sat, mot ddu duge gilt c6 dinh, dau kia dwoc kéo béi mot
Tuc F nidm ngang. Khi cin bing; 16 xo dan ra mot doan Al. Tinh do ciing k cha 10 xo.

b) Treo 16 xo thing ding, 16 xo diin ra bao nhiéu ? Néu méc vao ddu dudi cha
16 xo mot vat, khéi lugng m, thi khi can bang 16 xo din ra bao nhiéu ?

¢) Cho con lic dao déng theo phuong thing ding. Hay xé4c dinh chu ki dao
dong clia con lic.

Gidi
F

a) k = —
) Al

b) Tinh d¢ dan gy ra bdi trong luong cha 10 x0
(Hinh 2.20)., Xét mét phan tit cia 10 xo ndm ftrong |
khodng s va s + ds (0 < s < /). Phan tr nay coi nhw la
mot 16 xo ¢6 do dai ds, cé do cing 12 k. Lo xo nho ndy
bi kéo din bdi treng lugng cia phin 10 xo ndm & dudi
nd. Goi d/ 1a do déin cla phan t ndy, ta co :

Hinh 2.20

M
k\d[ﬂ——(l—s)g (1
Mat khac do cung clia cdc phan cha mot 16 xo ti 1€ nghich v6i chiéu dai ca
phan dé : :
kds=kl = k, ==
ds
R Mg ' V
Thay vao (1) tadugc: d/ = ——(l — 8)ds - (2)
kt?

Tich phin phu'o'ng trinh (2) theo s, ta dugc do dan clia 10 xo gy ra boi trong
lugng ctand :

21


https://www.studocu.com/vn?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=co-hoc-2-day-la-tai-lieu-chuyen-sau-ve-vat-ly-dung-cho-ca-cap-3-va-co-so-vat-ly-tren

Al '
Ay = L C g x%ﬁ(i-s)ds

Mg
2k ®)

Né&u méce vao ddu du’c‘si cia 10 xo mot vat c6 khéi lwong m, thi khi can bing 10
xo din ra mot doan bing : :

Aly =

M
D!
ANl=Ay+=8 = 2. I
k k

c¢) Chon géc toa do cfia truc x tai VTCB. Gid s, tai
thoi diém t, vat m & li d6 x vA c6 van téc 13 v (Hinh
2.21). Sau thdi gian dt, ddu dudi cta 16 xo dich chuyén
duge mét doan dx = vdt. Néu do bién dang Al cha 10 xo

(4)

rit nhé so véi d¢ dai ! cta nd, tic 1a néu " <« 1, thi

phén tlr cha 16 xo & céch diém treo mot doan s sé dich

chuyén mét doan 1 ic;_x_ Suy ra & thoi diém t, phdn tir O (VTCB)
. ) § ) x
nay c6 van téc vy = Yv. Dong nang cua phin 1 10 xo
nay la: ‘ . Hinh 2.21
2
dW = i(MdS](-S—V]
PANN {
Dong nang ctaloxola: ,
- IM gl a. 1 o
Wy xo = [dW = 37 Ls ds = gMy O B)
Ap dung dinh luat BTCN cho toan thé con lac ta duoc
W = lkxz + -«1-~mv2 + lM‘v2 = const
2 2 6 |
W o lI.{KZ + i(m + MJ v2 = const (6)
2 2 3
Phuong trinh (6) chiing 6 con lac DDDH v6i tdn s6 géc @ -
{7)

Q7 : e i

Cén hwu ¢ rang trong cdch gidl & cau ¢, chiing ta da thiva nhan do dan ti 18 véi
khodng cich dén diém treo. Nhung diéu nay chi ding néu lyc kéo dan 1a nhu nhau
tai moi diém doc theo 16 xo, tic 12 chi ding khi 16 xo ditng yén. Con khi cdc phin
it chia 16 xo ¢ khoi lugng va dang chuyén dong ¢6 gia tdc thi ta khong thé ap
dung diéu kién dan finh duogc. Vi thé€ cong thic (7) chi 14 gdn ding. Tuy nhién,

- néu M < m dé cho luc kéo doc theo 10 xo gan nhu khong déi, thi cong thic (7)

dugc kidm ching 13 ding.

2.5, Trong mot thang mdy ding vén c6 treo mot con 14c 16 xo vA mot con lic
don. Con lic 10 xo gdm mot vat, khéi luong m = 250 g va mot 16 xo cé do cing
k = 12 N/m. Con lic don c6 bién do géc 13 8°. Chu ki dao déng ciia hai con lic
bing nhau. ‘ |

1. Tinh chu ki dao dong cha hai con lic va chiéu dai cha con ldc don. Lay
g=9,8 m/s’. |

2. Thang m'ciy chuyén dong nhanh din déu lén trén v6i gia t0¢c a = %g.

Hoi chu ki, VTCB v bién d¢ dao dong chia hai con lic thay d6i nhyr thé nao ?
Gici

. ( 1{02 =0,906 = 0,915

- , |
Toon |l o =8 98(0906) —0,2095 =021 m
g A2 49,86

2. Trong HQC gén v6i thang may, vat m chiu thém lye quan tinh ﬁqt = —md .
Do gia t6c 4 cha thang mdy huéng 1én, nén luc quén tinh cling hudng véi trong-
Tuc. Hop luc cha trong iuc va luc quén tinh goi 14 trong luc hid¢u dung cia vat .

.ﬁhd :i‘;-}'%qt

Néi cdach khdc, cdc vat & trong trong r uong hiéu dyng cla thang miy, cé gia

~ tdc trong truong hidu dung la: gy = g - a

Trong truomg hop nay Zhg €0 do Ion bang ghd =g+a= %g .
e }i =.\/T—6 = 0,953,
gha V11

a) Xét con lic don :

Q72



— Chu ki ctia con 14c don giam di, chi con bang 0,953T = (0,85 s.

— VTCB ctia con l4c don khong thay déi.

— Bién do dac ddng. Xét hai truong hop :

+ Khi con lac & vi tri bién (v = () thi thang may bt ddu di 1én. Con l&¢ coi nhu

dugc tha tir bién do goc o = 8° va dao dong trong trong trudng hiéu dung cua -
thang mdy. Thé ning cuc dai ting 1én, dong nang cuc dai tdng 1én. Nhung bién do

géc thikhong ddi: W, =mgl (1 - cosar) = %mv?n .

-+ Khi con ldc qua VTCB thi thang m4y bt ddu di 1én, Theo dinh lugt BTCN

ta viét : S We=mg/ (1 —cosa) = %mv?n = mgpq/(l - cosoy).

g(l —cosat) = —lli—ég(i — COSOl|)

-lOLZmii_ia%m Hl.m\/ltgzo,gﬁ
2 102 L a Vii

Bién do géc giam chi con bing 0,953a ~ 7°40"
b) Xét con 1i¢ 16 xo
~Chuki T = 27, f%, khéng phu thudc g, nén khong déi.
— O VTCB, do din cha 16 xo ting lén :
A =8 _Mme Mg 6oim
k 10k 10
Nhu vay, VTCB cta con lic thay déi, & thdp hon so v6i truéc mot doan bang :
Al - ANl = iAi’ ~2 cm
10 o
— Bién d¢ dao dong. Xét ba trutng hop :
+ Khi con lic & vi tri bién trén thi thang méy di lén : Vi trf nay cich
VTCB méi mét doan i6n hon trude 2 cm. Bién d6 dao déng thang thém 2 cm :
Aj=A+ 2Zcm. '

+ Khi con lic & vi tri bién dLIO’l thi thang may di {én. Bién d¢ dac dong giam di
2em: A=A -2cm.

QA

" 1ong ding yén (Hinh 2.23). Khi muc chdt 1ong & nhanh

+ Khi con ldc qua VTCB thi thang mdy di 1én. Theo dinh Iuat bao toan co

nang, ta cé : %kAZ = -«wmvi1 (gbc toa do tai YVTCB cii).

L %mvﬁ] - %RA% (g6c toa do tai VTCB méi) v6i x| =2 cm = 0,02 m.

2

Suy ra bién d6 dao dong méi 16n hon : A| > A.

2.6. Mot binh thong nhau cé tiét dién déu S. Binh
du’ng mot chit 1ong khoéng chiu nén, ¢6 kh6i lugng
riéng p ; cOt chat idng & trong binh dai /. Trén mét cot
chét 6ng & nhdnh B ¢6 mot pittong mong, khéi lugng
khong dang ké (Hinh 2.22). Ngudi ta an pittong xudng
duéi mic can bing ban ddu mot doan bing a réi budng
tay. B qua moi ma sat. |

a) Tai sao khai chat 1ong 1ai dao dong ? Hinh 2.22

b) Chiing minh ring khdi chat 1ong DDDH va xdc
dinh chu ki dao dong.

c) Tinh téc do cyc dai cha khéi chdt long.

Gidi

a) Goi O, O' 1a myc chét 1ong & hai nhdnh khi chat

B tut xudng dudi mic can bang mot doan a, thi muc
chét léng & nhianh A dang lén trén mic can bang mot
doan ciing bing a. Su chénh léch muc chét 1éng & hai T
nhédnh Iam xudt hién mot hee c6 tdc dung kéo toan bd _ Hinh 2.23
kh6i chat 16ng chuyén dong nhanh dén vé VTCB.

| Luc nay c6 do 16n bing trong lugng cila phén chét 16ng chénh léch. Khi chat
1ong vé dén mijc OO thi lyc ndy mét. Nhung vi c6 qudn tinh nén khéi chat 1ong, -

tigp tue chuyén dong vugt qua mic can bing. Su chénh 1éch myc chat 1ong 14n nay

lam xudt hién mot lyc nguoe chigu v6i trude 1am khoi chit 1ong chuyén dong
cham dan 161 ditng lai. M6t qud trinh méi dién ra ging nhur qua trinh truée nhung
theo chiéu nguoc lai. K& qua 14 khéi chit long dao dong,
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b) Ta hiy khao sét sy chuyén déng cia muc chit Iong & nhanh A. Chon truc x
huéng thing ding 1én trén, gbc & O. Gia st sau t giay ké 6r lic budng tay, muc
- chat 1dng bén A ¢6 1i 46 x. Khi 4y lyc gay ra dao dong 6 do 1én bing P = 2pgS|x|
va ¢6 hudéng vé VTCB O. Do dé biéu thidic ciia luc nay 13 : :
F=-2pgsx

Vi biéu thife ciia lue ¢6 dang F = —-kx, ta sﬁy ra khoi chét long DPDH vdi tan

’2 / ,
80 géc o = J' pg hayvmchukl T_zn—.? !
8
0 Vi —Aco-—am—a,‘f [g

Chu y . Ta c6 thé gidi cau b va c cha bai todn bang
phuong phdp niang lugng nhy sau :

Chon méc the nang clia khoi chat 16ng khi muc chét
", long cha ca hai nhdnh & myc OO'. Khi muc chit 16ng &
nhanh A & li d6 x thi the nang cha khéi chit 1ong ting
1én, vi ta c6 thé coi nhu cét chét 1dng c6 do dai x &
nhanh bén irdi duge dua 1én cao mot doan 14 x va duge :
dat 1én dinh clia cot chdt long & bén phéi'(mnh 2.24). " Hiph 224
The ning cta khéi chét 1ong 1a: W, = png .

g ” k] A= » 1 .
Vi bi€u thifc cia the nang c6 dang W, = 5 kx? véik = 2pgS, ta suy ra khdi chét

léng DDDH vé6i tén s6 géc 1a m=F = 1/2[—’% hay{ré‘ichukila T=2n L
m _ 2g

W = Wi = pgSaz_

max

_ \/zwdmax 2pgSa’ _ [2g
Vmax = = = A
m S {

2.7. Mot thanh déng chat, tiét dien déu, dwoc dit ndm ngang trén hai xilagh .

giong nhav dang quay vdi van t6c géc bang nhau nhung ngugc chién (Hinh 2.25).
- Khoang céch gifta hai truc quay Oy, O, 1a /. Hé s6 ma st trugt gilta thanh va
- xilanh la p. Lic ddu thanh & VTCB.

a) Chitng 16 rang néu thanh bi
lech mot chit khoi VICB theo -
phuong ngang thi né sé dao dong L
diéu hoa.

b) Tim tdn s6 géc cia dao
dong. Ap dung bing s6 1 = 30cm,
u=02. |

¢) Két qua s& nhu thé nao néu _
ddi chiéu quay ctia ca hai xilanh va : Hinh 2.25
néu do léch cha thanh nhwct 7

Gidi

a) VTCB cua thanh 1a vi trf khi
trong tim G nam trén truc Oy.
Hinh 2.26 chi cdc luc tdc dung vao
thanh khi thanh bi léch di mot

doan 1a x. G vi trf nay hai luc phép
fuyén N, va N, khong bang nhau,

'do d6 hai lyc ma sit ciing khong _ ' ‘ o
bing nhau. Ta ¢6 hé phuong trinh : : ,, Hinh 2.26
EF =F1—F2=H(N}_N2) _ - (1)
ZF =0=> Ny+N;,~-mg=0 ' (D)
[ l
ZM(O)ZO :Z)Ni(—i'FX)mNz(-zf——x)zO (3)
N . : mg(/ — 2x) mg(! + 2x) |
Tir (2 3y N, = —20 2% Ny = —= 0
@va3y: N -~ , T
- 2
Thay vao (I} tadwoe : by = umg (4)

{

Vi hop luc theo phuong 'ngang c6 dang Fy, = —kx nén thanh DDDH theo
phuong ngang. :
'b) Tan s8 goc duoe tim thay tir phuong trinh chuyen dong cia thanh :

max———zul Ex hay x"+2;’£x=0 _

Sug,

Suy 1a W = ;



¢) Néu déi chiéu quay clia ¢4 hai xilanh thi Fh cling déi chiéu va ddy thanh
theo hubng dich chuyén. Thanh chuyén dong thing nhanh ddn.

o B _ 2umex 2ug

m’ m/ [

Chait ¥ : Tuy hop hic cﬁa hai lyc ma sét trugt c6 dang Fy; = —kx nhung khéng

phai 12 lyc thé. Luc ma sét trugt thuc hign cong lam gidm co nang cia he. O day ta

phéi k€ dén vai tro cha dong co 1am quay hai xilanh. Pong co thuc hién cong dé
bl vAo phéin co nang mit di vi chuyén thanh nhiét ning.

BAI TAP Vi DU CHO MUC B

2.8. Bo phan gidm x6c ctia mot 6 t6 & trang thdi 16i ¢6 thé duge mo hinh hod
nhu sau : mot khéi luo’ng m (m = 300 kg} dugc ndi véi mot 10 xo, thyc hién dao
dong tit dan (bo phan gidm x6c con t6t thi dao dong tit dan khong tudn hoan).

- Nguoi ta quan sdt thdy sau ba dao dong toan phin véi gid chu ki T = 2 s, thi
bién d6 dao dong giam di 10 1dn. Hay tinh :

*-a) Luong giam loga cta h¢ dao dong.
~b) D6 ciing k cua 16 xo.

~¢) Nang lugng mit di trt_mg 14n dao dong ddu tién. Bict Ay = 10 cm.
,". Gidi |
.al). x = Age ™ cosot
Saunchuki: A = Age T
In10

ln_ji=—-7\,nT:~n8 :>1r‘;~—1~=w35 = H =
Ag 10

= 0,767

(Bién d¢ gidm dan theo mot cap s6 nhan v6i cong boi e = 0,464).

. k ~ > - rl El . < N N e 4 7
b) Goi @y = J——— la tén s6 géc cha dao dong kliong tat, o 14 tdn s6 gbc cla
m : :

dao dong tit dan. _
cozmo)gw?hzz,» m8=m2+kz
T=2s: == 2707 344!
T 2

faTsl

W= =TS
T
2 2 2 -1
wg = 1"+ (0,384)° = 10,255 = oy = 3,202 s
Suyra: kmmm_2=3{)76z3§00 N/m.
o) AW=W0—W1m%k(A%mA%):%kAg(lwe‘za)
AW 25 | 1

Sl 1-c 2 20,784 ; Wy =—kAS =1538]
W, 2
= AW =1538.0,784~12]

2.9. Mot con lac 10 xo, ¢é kh6i fuong m va
do cimg k, ¢6 thé dao dong trén mot mit phing
nam ngang cé ma sit (Hinh 2.27). D€ do mién
nghi cia vt (tifc 1a mién & dé vat ¢é thé nim
can bang dudi tdc dung cha luc dan héi va luc
ma sdt nghi), ngudsi ta-xé dich vat sang phai 16 _ ,
sang trai. Nguot ta thdy mién nghi c6 bé rong - Hinh 2.27
Ia 2a. ; ‘ ‘

Sau d6 nguoi ta kéo vat ra khoi mién nghi mot khoéng 16n hon 2a rdt nhiéu va
quan sat dao dong clia né. Cho rang lyc ma sdt trugt bing luc ma sét nghi cuc dai.

a) Lap phuong trinh dao dong va xéc dinh chu ki.

b) Bién d¢ dao dong thay déi theo quy luat nao ? VE dé thi dao dong.

¢) D& duy i dao déng cha vat thi ot méi 14n vat & vi trf bién tréi nguoi ta lai ding
bua gd vao vat va van t6c lai bing vg. Hoi bién do dao dong ctia vat bing bao nhiéu ?

- d) Gia sit bién do dao dong duy i cha vét rét 16n so véi 2a. Hiy xdc dinh xem

chu ki dao dong nay khac véi chu ki dao dong tat ddn bao nhiéu ?
Giai -

F =F =ka

mst msn{max)

a) Chon géc toa do tai vi tri clia vat khi 16 xo chwa bign dang Chon chiéu
duong 1a chiu dan cla 10 xo (Hinh 2.28).

~0 lugt di vat chuyén dong theo chiéu am. Tai toa d6 x ta c6

Fh/ =—kx+ka= mx"


https://www.studocu.com/vn?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=co-hoc-2-day-la-tai-lieu-chuyen-sau-ve-vat-ly-dung-cho-ca-cap-3-va-co-so-vat-ly-tren

hay (xma)"+~1(—(x~a):
m

% = Acos(ot +¢)+a

v
‘ i
:JWE’ Tmzﬂﬁ t
m k

Suy ra
VTCB & O ¢6 toa dox =a
~ O luot vé vat chuyén dong theo chiéu duong. Taitoa dg x tacd:
Fp;=—kx — ka = mx" '

Hinh 2.28

hay (x+a)"+l—((x +a)=

X = Acos(ot + ) —a

Suy ra: | \f T = 2\/~

IVTICB & O, cétoado x= —a

b) Ta thiy cd sau %T, vat lai

.
déi VTCB, ma hai VTCB nay cich

_ nhau 2a, nén sau %T bién do dao

Odeam __;9. »
C

[y

dong gldm di 2a tic 1a glam theo
cép s6 cong 1ui :

' Hinh 2.29
Ay=A, —2a; Ay= Ay —4a, vv... (Hinh 2.29).
Vat s& divng lai han & vi trf bién nim trong mién nghi.
Hinh 2.30 14 do thi dao d@ng clia vat. 4
c¢) Gia st lic ddu ta tha vat & vi tf bién - 1 T T st

_ ' 1
trai cdch O mét doan 1a A,. Sau ET, vat ]
_ Al

sang dén vi tri bién phai cich O, mot doan l .
A, = Ay — 2a. Sau mot chu ki vat & vi brf i,

o ' ' 0 >
bién trai cach O mot doan A; = Ay — 4a. -t

Muén duy tri dao dong, ta truyén cho vat
mot dong ndng sao cho ndé t6i duoc vi
trf bién phai cdch O, mot doan van la A,
nhu tredc, , 233

Hinh 2.30

Bing cdch nhw vy ta duge mot dao Y

déng duy tr1 ¢6 hai bién do khong déi 1a ﬁ 0,0 0, e

AgvaAg | + e "
Cong cha luc ma sdt trugt & luot di e ?

va lugt vé (Hinh 2.31) bing do bién . Hinh 2.31

thién co nang.

| . 1 ,
Lugt di: —Fop (Ag + Ay) = EkAg - (-zl—mvé 2 %kA%J

LLI'C')T Vé mst (A2 + A’;) "é‘kA’; - ‘%kAz
1. .2 1 1 1 1
Suy ra —kA —[—mv2 +*—kA2):—kA2 - ZKAZ
| s mv2
hay (A = AAy + Ay =-—0

| 2k
Thay : A, —~ Ay =2a vao ta duge : |

2
my
Ay + Ay =2
270 dka
AZ - A3 = Za
PN mv2 mv?‘
Cuéicing tadugc: Ay = —% 43 Ay =—0 _

_ 8ka 8ka

d) Khi kéo vat dén vi tri cé bign do dao dc}ng 1a A 61 budng tay, thi sau lT
2

vat s& sang duoc vi trf bién tréi ¢6 bién de dao dong 12 Ay. Tir do ta suy 1a khi vat

dén vi tri ¢6 bién do Az thl né c6 van t6c 12 vy Goi 1 13 thoi gian d¢ di doan
dutng do, ta co6 .

x=Az=AjcosmT

V=—vy=—A wsinm T

Vv
Suyra: . tanet = —2— Vit <« Tvaa < Ay
A3
. vg8ka
nén ot & U hay 7 zi&».
: OIMV( Yo



Nhu vay chu ki ctia dao dong duy 1l nhd hon chu ki dao dong tar din mot
. Ba ‘
lugng bang © = .
Yo
2,16, Mot con lic don duoc treo vio mot gid do, gid 46 nay dao dong theo
phuong ngang nhd ngoai lyc theo phuong trinh x = Acoseot (Hinh 2.32).

a) Hay 1ap phuong trinh chuyén dong cla con
lic khi géc lech o, nho.

b) Hay tim nghiém cua phuong trinh khi con lic
da dao dong 6n dinh.

Gidi
. a) X = Acosot
a=x"=—wAcosol
Xét chuyén dong cha con lic trong HQC gén véi
gi4 d@. Con lac chiu theém lyc quén tinh :

1" - 2
Fo =-—mx" = F =-mn”Acoswt

q

Luc quén tinh 12 ngoai luc cudng biic bién thién

tudn hoan. Do d6 dao dong cha con lac 1a dao dong
cudng bitc (Hinh 2.33).

Xét theo phuong ti€p tuyén tacé : -

ma, = —mgsino + macoso

2
ml/a" = —mga + mo Acoswmt

2
o+ 0)6(1 = ﬁ%cosmt (v6i oy = %) (1

Hinh 2.33

b) Nghiém téng quét clia ph.uo’ng trinh (1‘). gbém 2 nghiém :

— Nghiém t6ng qudt cia phuong trinh khong c6 v& phai :
o'+ m%cc =0

Nghiém niy 12 o; = Beos(wgt + @) -

— Nghiém dac biét cha phuong trinh (1) ¢6 dang a, = Ccosmt. Thay nghi¢m
ndy vao phuong trinh (1) ta dugc : : ‘ '
_ e

—*Ccos ot + m(z)C cosot = cos ot

Suy ra C= ——A?(Pi_—
' Z(a:oo — (D 3
Nghigm éng quai ctia phuong trinh (1) 13
o = ﬂwcoswt + Beos(mgt + )
o ~ o) oo

Hién tuong cong hudng x4y ra néu o = mo Con néu @ # oy thi chuyen dong
ctia con lac 1a 6n dinh.
BAITAP VI BY CHO MUC D

2.11. Mot cdi thude 6 chiéu dai /, dao dong nhé quanh mot truc di qua O,
cédch trong tim G mot doan x (Hinh 2.34),

a) Tim chu ki dao dong ctia thude theo / va x.
: o . [ N 9 X ~ LN 4
b) Vi gid tri ndo cha 7 thi chu ki 1a cuc tiéu ?

¢) Néu /= 1,00 m va g = 9,8 m/s” thi chu ki c6 gia tri
cuc tiéu bang bao nhigu 7

Gidi

| !
a) I =I5+ mx “——m32+mx

+ 12x
\j 12gx

|7+ 12
b) T, khi [———+ . Jmin
X

Hinh 2.34

2 2 2
i +12
R D NW

X X
T . khi 2 '12 hay == 1 ~00289
in khi —=12x hay = = — =0,
" X I iz
21212 N, -
c) Ty =27 =2n =2n 2.1,00 =153

gl 2
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2,12, Mot con lac vat If khi treo tai A ¢6 chu ki dao dong nho 1a T. Lon nguge
con lc lai v treo nd vao difém B ndm trén dudng thing néi diém A véi frong 1Am
G (Hinh 2.35). Dich chuyén diém B cho dén khi con ldc lai c6 chu ki la T. Khi dy

Goi v 1i van tdc cha khoi tam va o 1a vén téc goc ctia xilanh khi né & 1i do x.
Wi fyc ma sat nghi khong sinh cong, nén ¢o nang cha hé duoc bao toan

] 1 5 1 '
W:——kx +—mv© + —In® =
khong cdich AB = /. Chiing minh ring gia t6c roi tw do dugc cho boi cong thic o2 2 2 @ -Con%
2 ‘ 1
- Al Thay I = —mR? va @ = X vao, ta dugc
g=—= 2 R '
T
Gidi W = Ekxz +§mv2 = const (1).
) _
mm f oy d ~ N
fxp=Ig+m , “q Phuong trinh (1) 12 phuong trinh co ning clia mot hé DEPDH.
Ip=Ig+m(~d) AW 3
Suyra Ig=larmi(—2d) . T gmwi=0
e ‘ .|
: _ 7 1 | CThay v=x"va v' = x" vio, ta dugc :
mg . Ing( T Hinh 2.358 kx + ‘Z'“ITiKH =0 hay, X”'ﬁ""_"“""x =0 (2)
I, _ Ia+mi(~2d) mi(-2d) : . . _ 3m
mgd mg(/ - d) mg(/ — 2d) _f : Tix phirong wrinh (2) ta suy ra tdn s¢ goc cha dao dong didu hoa o = 32_1{_ '
IA _ { T = I [— . ";:r_;: ' , ) ' . )
_mg_dﬁ - g _ a1 b} Nghiém ctia phuong trinh vi phan (2) a : '
| e | | T x=Acost@i+ ) |
Cudicling, tacé g = ES : E v = —Awsin{ot + ¢)
Chii y - C6 thé do g bing cdch nay mh khéng cén biét dén momen quin tinh - fait=0 {X = ACOSSQ = a = cos¢g >0
cha vat ran diing 1am con lac. | (V= Aesing =0 =sing =0

2.13. Mot xilanh dac, khéi luong m, dugc

i = 9=0vaA=a; x=acosot

gin vao dau ty do cha mot 16 xo ¢6 do cing k.
XKilanh ¢6 thé lin khong trugt trén mot mit 2 14 Mot xe ché khach khoi hanh vGi gia t6c a. Lic ddu cdnh clra hé mé.
phing ndm ngang (Hinh 2.36). Kéo xilanh cho Hoi khi cdnh cira ty dong dong sap lai thi xe chay dugc bao xa ? Cho bigt bé rong
16 xo dan ra mot doan 13 a 161 tha khong van cua cénh cia bang /. _ R
idc dau. (Gicdi _ T a

a) Chiing minh rang xilanh DDDH va tim Trong HQC gan v6i xe, cdnh cta chiu them luc T Y
tin s6 gdc ciia dao dong. ‘ ; quan tinh. Luc nay gay ra mot momen quay lam cénh AR

b) Viét phuong trinh dao dong ciia xilanh. ) | cuadorig lai (Hinh 2.38). - NG

o - . N T I A -2 / - 1 B
a) Chon gdc toa do tai VTCB 1a vi trf ma 10 xo khong bign dang. Chon chitu ~ma-é~51na = gmlza o

duong la chicu dan’cua 10 xo (Hinh 2.37). Hinh 2.38




Vi canh cira hé mg, sino = o (rad) pén ta ¢6 :
—maia = —l—mlzu"
2 3
hay a"—%ﬁa:() (1)
21

Phuong trinh (1) cho thay thdi gian chuyén dong chia cdnh cira 12 tho‘z gian con

; s o - a1 ,3a T
l4c vat 1f khi di tit vi tr bién vé vi tri can bang. V§i tan s6 gocla o = N thi thoi

iann%i léi'c—lTw—TE Eﬂ
glan fiay 4. 2\;m

Trong thoi gian nay xe khach di duge mot doan duting la:

1 o 1 a2 i
§ = —at” = —a, -~ —
2 27743 12

2.15, Mot qua ta doi gém hai qua clu, khéi lugng m, du'ac gin vao hai ddu mét
thanh nhe, dai 2b. Thanh dugc treo & vi trf ndm ngang trén hai day khong dan, mbi
day dai /. Khoang cdch gifta hai day 1a 2a (Hinh.2.39). Hay tim chu ki dao ddng
cia ta doi. -+

Gidi ‘ : ' ' — 2a -
Ta d61 dao dong quanh truc OO" (Hinh 2.40).
(Gia sl ta d6i ¢ 1i d0 gbc ¢. Tir hinh v ta c6 : ! !
la=agp =>a="¢ (1)
! Q) -
2Tcosa =2mg = T = E o T —b i
cosa, o ‘ Hinh 2.39 b

Xét chuyén dong quay quanh QO' :
Mz o .= loY

-2Tsing.a = 2mb’¢"
Thay (2) vao ta dugc : _
—2mgatano. = 2mb2(p”

—gaa =b"p"
. ® |
Thay (1) vao, ta dugc : —ng = bztp”

Hinh 240 -}

BAI TAP VI DU CHO MUC G

2.16. Hai con lic don giong nhan, lién k&t véi nhau
bing mot 10 xo nim ngang. O trang thdi can bing, hai
day thing dung (Hinh 2.41). Tim :

a) Cic mode dao dong vA tin s6 ctia mode.

b) Phuong trinh dao dong clia méi qua cdu trong
moi mode.

Gidi _
a) Gid st tai thoi diém t, quéa cdu 1 ¢6 11 do x|, qua cau 2 ¢6 i do x, (Hinh 2.42).

1(5"0’60’0’60’0"02

Hinh 2.41

Vi dao dong nho nén tacé :

Ticosoyy =mg = Ty =ing
Tycosa, =mg = T, ¥ mg
Ap dung dinh tuat T Niu-ton cho mdi qué cdu :

mx; = -Tsinoy + k(x5 — %)

. X ' | _—
mx; = —mgT + k(XfZ - Xl) (Ia} ‘—5“""‘1’ —62—“)*{“;“”‘““
" mg _ Hinh 2.42
Tuongiw: mx,y = —TX'Q —k(x, —x;) (1b)
Goi @ 14 tin s6 clia mode tacd @ x| = —mzxi va X = —w2x2
Thay vio hé phuong trinh (1) ta duoc
(¥+k ~mm2)x1 = kX, (a)
o B (2}
( Ig + k — mu)szz = kx ()

Tir (2) suy ra : (%'{Fk“mmz) :kz hay Ln?gﬂfk—mmz =tk

e e ' 97
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o . | , 2k
Ta dwgce hai nghiém : o Z\E VA 0y = @ +
: m

b) Thay o, = \/-% vao phuong trinh (Za} ta dugc x| = X, = Acoswyt.

Thay o, = 1}%« + %(— vao phuong trinh (2a) ta dugc : x| = —x = Beosw,t.

2.17. Hai qua cdu, khoi lugng m, = m, = m, niim irén mit ban ndm ngang khong
ma sat, dugc ndi v6i nhau va ndi véi hai diém c6 dinh A va B trén mat ban bing
cdc sgi day dan héi c6 siic cang T khong déi va ¢6 chiéu dai [ (Finh 2.43). Cho hai

qud cau dich ra khéi VTCB mot Ii d¢ 12 y; va y, rdi budng tay (Hinh 2.43).
a) Lap phuong trinh vi phan clia chuyén

-+
dong ciia méi con lic khi dao dong nho. i

, b) Tim phuong trinh dac dong téng quat
cha mél con lic.

- ¢) Tim cdc tin s6 cha mode va (i s6 cdc A ,
bién d9 & mobi mode. V& hinh minh hoa. _ Hinh 2.43

Gidi _
a) Theo dinh luét [1 Niv-ton ta viét :

Vat1: my] = -Tsino + Tsinp

Ty, + T(yy — y1)

m g —
¥ ; ;
- o
= (y, =2 , 1
¥1 ml()’z v1) | (D
Vat 2 : Tuong tu nhy trén ; - Hinh 2.44
. T |
= (y, -2 2
¥a ml(Yl ¥2) ‘( )
. 3T
by (v - =-"*—(Y] +y2)s (Y1 —-¥2) =—m]—(}’1 - ¥2)

Datw, = ,} va(nz-JST

(8131 LY NP R,

Y1 + ¥y = Ajcosogt

Y1~ Yo = Bicoswyl

Suyra: y; = Acosmqt + Beosmgt

¥,y = Acosmgt — Beosm,t

¢) Khi B = 0, hai con lic dao dong ciing
pha véi tin 6 o va vdi ti s6 hai bién do
bang 1 (Hinh 2.45). Khi A = 0, hai con lic

dao déng ngugce pha véi tin 6 o, va véi U

" "

s@ hai bién do'1a —1 (ddu

chi ngugc pha)
(Hinh 2.46). :

2.1. Mot hé dao dong gbm hai vat chéng lén

nthau, méi vat gan véi moét 10 xo, diu kia cha Id xo

gan vao gid d& (Hinh 2.47). Ld xo 1 ¢6 d6 ciing

k, = 10 N/m, 1d x0 2 ¢6 do cing k2 =20 N/m. Mdi

vat ¢6 kh6i luogng m = 100 g, Heé sd ma sdt nghi gifta

vat 1 va san bing khong, gilta hai vat bing 0,5. O
VTCB, 16 xo | din ra mot doan bing 2 cm.

Hay xdc dinh tén s6 va bién d6 dao dong cuc dai

dé hai vat dao dong gidng nhu mot vat.
D5 19Hzva6cem.

2.2, Mot vat, khéi lugng M, ndm yén trén mit
ban nidm ngang va mot con lic 16 xo duge néi véi
nhau bang mot soi diy nhe, khong dan, vit qua mét

rong roc If tuong, c6 dinh (Hinh 2.48). Hé s6 ma sat -

L N o= by x 2t M
nghi gitta vit Mvamatbanla p=0,3, Ti s6 — =
m

Vat m thyc hign dao dong diéu hoa theo phuong
thing ding v6i chu-ki T = 0,5 5. Héi bien do dao
dong co6 thé I6n nhil bang bao nhiéu ?

DS 6,3 cm.

I BAI TAP TU GIAJ

Hinh 2.46

Hinh 2.47

Hinh 2.48



2.3. Mot biic tidmg nghiéng mot gbc nhé o so vii
phuong thang diing. Ngudi ta tree vio d6 mot con lac don
dai / (Hinh 2.49). Con lac dugc kéo léch trong mét phéng
vuong géc véi tuong mot gée nho B so vGi phuong thiing
ding 161 duge tha ra.

Hiy tim chu ki dao dong cha con lic. Biét rang c.< B

vi va cham v6i tudng la tuyét d6i dan hoi.

2.4, Mot vat truot khong van t6c ddu tir dinh clia mot mat phing nghiéng, c6
gbc nghiéng a so v6i phuong ngang. He s6 ma st traot giffa vat vA mét phang

nghiéng ting ti 1& v&i khoang céch tinh dén dinh cua mit phéng nghiéng : p. = bx.
Hiy fim thoi gian ké tir lic vat bt ddu trugt cho dén hic ding lai.

i
\}bgcosa'

2.5, Mot chat long, kh(“)l luong riéng p, chua trong mot &ng hmh chit U ¢6
phdn 6ng ndm ngang dai /.

DS1=

~ Tiét dién cta cdc phan cia 6ng 12 Sy, S; va S; (Hinh
2.50). Khi can bing, myc chét 1éng ¢6 do cao 1a h. Cho
chat long dao déng tr do. Chiing minh rang chét 16ng dao
dong diéu hod va tim tdn s§ cia dac dong. Bo qua tic dung
clia siic cing mat ngoai va do nhét cha chit iong. Bo qua
phén nuéc & hai géc khi xét chuyén dong. .

BS o= E

e
S3(5; +S,)

2.6. Mot qua cdu dac, dong chat, ban kinh R, c6 khoi lugng rieng pg, €6 thé
ndi trong mot chat 1ong, ¢6 khéi luong rleng pr. Ngudi ta goi X 12 phan cha dudng
Po.

PL
a) V6i gid tri ndo clia o thi qua cdu chim hoan todn hodc chim mot nia ?
b) Chitng minh ring s can bing ctia quéa ciu duge difn ti bing mot hé thitc

kinh thing ding chim trong chat Iong va o '—

cOdang b~ X = %. Hay cho biét sy phu thudc ciia b va ¢ vao-R va a.
X ,

FAN N ! 7t — arccos— |. | )
g B _ Hinh 2.49

1S5, | Hinh 2.50

¢) Qué ciu can bing véi 0 < X < 2R. Ngudi ta 4n nhe qua cdu xudng rbi tha
ra. Xac dinh chuyén dong clia qua cu.
' B8 :a) oz 1 (chim hoan todn) ; o = 0,5 (chim mot nira).
D) b=3R vic = 4oR’.

¢ = /EgX(ZR3 X)
4daR

2.7. Mot vat diimg yén trén mot mét phing nghiéng, c6 géc nghiéng o = 0,10 rad
so voi phuong ngang. He s6 ma sdt nghi giita vat va mét phéng nghiéng 13 y. Cho
mat phing nghiéng dao dong diéu hoa vé6i bién do A = 4,9 cm theo mot phuong
nim trong mit phing nghiéng. Hoi cin phdi rung mat phang nghiéng theo
phu‘dng nao va voi tin s6 £ 161 thiu 13 bao nhiéu dé vt bt din trugt trén mat
phéng nghiéng ?

1 g '
BS: f=—/ =lp—a).
_. Zeya—e)
2.8. Mot soi day nhe, khong dan, dai 2/, dwgc
buoc vao hai diém A vad B nam trén dudng ndm
ngang, cich nhau 2a. Mot hat cudm nhd, ning,
trugt khong ma sét doc theo day (Hinh 2.51a).

a) Tim tin s6 dao dong nhd o, clia hat cudm
trong mit phing vuong géc véi doan thing AB.

b) Tim tan s6 dao défmg' nhé ®, ciia hat cudm
trong mat phing thing ding di qua hai diém A, B.’

b)

¢) V4i ti s6 L bing bao nhiéu thi quy dao ctia
a

co T . - inh 2.5
hinh chi€u ciia hat cudm 1én maét phang sé c6 dang Hinh 2.51

dugc chi trén hinh 2.51b.

I 2_ 2

f g gﬁ —a®

DS oa) o = -—-—;b)0) £ —--m-—~—;c)—:ﬁ.m_._.
- ).l fgfl_,,af_i 2 lz

2.9, Mot ngudi nhay mao hiém cé khéi fugng 70,0 kg. Ngudi 8y ding mot day |
dan hdi c6 chidu dai khi chua din 12 25 m. San nhdy cdch mat dat 50 m. Ngudi ay

nhay va dimg lai cdch mit ddt diing 1 mi. Lay g =9,8 m/s’.
a) Tinh d6 cing k cha day. ' 4

BNt
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b) Tinh chu ki dao dong trong khi ngudi treo vao
day (titc 1a thoi gian cha mot 1an nhay).
BS:ay 117 N/m b)Y 74s.
2.16. Mot hé co hoc nhu Hinh 2.52. Kh6i luong
cla rong roc khong ddng ké. Bo qua ma sét & truc O.
m, > m,. Tai thdi diém tha cho hé tr do thi 16 xo
khong bien dang.
a) Ching minh rang hé dao dong dleu hoa.
b) Tim bién d6 dao dong.
DS - b) A __ zmlng - Hinh 2.52
k(ml + mz)
2.11. Mot vat khéi luong m = 500 g, duoe treo vio diu mot 10 xo ¢6 do cing
k, daq dong theo phuong thing ditng, chiu mét luc ma sdt nhét clia chét 1ong.
Ngudi ta quan sat thiy vat dao dong véi "chu k3" T = 2 s v voi bién do ctr sau 20
dao dong toan phan thi giam di 10 l4n. Hay xdc dinh hé s6 ma sat nhét b vachu ki

Ty cla cdc dao dong khong tit dan. T, ¢ khac T nhiéu khong 7 Hay xédc dinh d§

cimg k clia 16 xo.
PS: b= 57610 *N.s/m ; Ty =T; 4,93 N/m.

2. 12 (Nguyén tdc cha mdy ghi dia chén).

Mot vat ¢d khéi hro‘ng m, dugc treo vao ddu cha mot 10 X0 khong khoi hmng,
c6 do cing k, dau kia clia 10 xo méc vao mot gia d6. Vat dao dong tat ddn do chiu
mot lyc ma sdt nhdét véi hé s6 ma sdt 1a b. Khi xdy ra mét con dia chén, séng
dia chiin Iam cho gid d& dao dong diéu hoa theo phuong thing ding phuong trinh
K| =+a1COSML. :

a) Lap phuong trinh vi phan cha chuyén dong twong doi cla khéi luong m ddi
véi gid 46 S, duoc dénh déu bang li do x.

~b) Trong ché do 6n dinh, hay lap phuong trinh dao déng x(&) clia vat m.

¢) Ching minh ring d6i véi tdn s6 riéng oy nho cla con lac 16 xo, thiét bi nay
¢t thé dimg dé€ do bién do clia séng dia chin.

b k
FIANN a) X'+ —xX'+—X = cozalcoscot;
: m m

b} x = Acos(wt + @) ; -

¢} Vat m dao dong gidng nhu gii do,

2.13. Mot khdi 1ap phuong ¢6 canh a, khoi lugng m,
duge treo thing ding tai mot trong cdc canh cha né
(Hinh 2.53). Hay tim : |

a) Momen quédn tinh cha né d6i véi tryc quay C.

b) Phuong trinh vi phan cta dao dong nho ciia khéi
va chu ki dao dong.

¢) Chiéu dai ctia con lic don dbng bo (tu’c 1a cd
cing chu ki véi con lac vat 1f).

ps :a) Ic =% b) T = 27:1}2‘/—&

‘2\f2—a
3

¢)I=

2,14, Mot he S duogc tao thanh tir hai dia dong chat
D va D, ciing khéi lugng riéng, cing do day, cung truc

va gén chat v6i nhau. Dia D ¢6 kh6i luong m = 200 g

vi bén kinh r = 10 cm, dia D' c6 ban kinh 1' =~

(Hinh 2.54a).

Ngudi ta ding hé S 1am con lic xoén, day treo OO'
trimg v6i true dsi xing clia he (Hinh 2.54b). Biét chu ki
ctia con l4c 12 6,5 s va bien do goc 0, = 1,3 rad, hily tnh :

a) Hing s6 xofn clia day 00",

b) Téc do goe cuc dai cha con lac.

c¢) Dong nang cuc dai cia hé S.

DS - 2)0,993.10 Num ; b) 1,26 rad/s ; ) 0,84.10 1.

2.15. Mot soi day d& moét dia c6 ban kinh R va khoi
luong m. Mot ddu day bude vao gid d&, con ddu kia ndi
v6i mot 10 xo ¢6 do cing k (Hinh 2.55). Kich thich cho

dia dao dong trong mit phing cha dia. Chiing minh
rang dia DDPH va tim chu ki dae dong clia dia. Biét

ring dia. khong truot trén day
ST =2m o,
. 8k

Hinh 2.53

Hinh 2.54

Hinh 2.55

-1 MM



2.16. Mot co hé gém ba qua cdu nho gitng nhau, méi qua cé khéi Iwong m,
dugc néi véi nhau bing céc thanh cing nhe, dai / nhd cdc ban 18, Tai VTCB co hé
cG dang mot hinh vuéng nhd duge glu’ béi mot 16 xo thing dung, co do ciing k
(Hinh 2.56).

a) Tim chiéu dai wy nhién /, cha 10 xo.

b) Dich chuyén qué ciu dudi khéi VTCB mot doan nhé x theo phuong thing
ditng (1én hodc xuéng). Hiy x4c dinh do bién thién the nang cua he.

c) Gia sit tai VTCB ngudi ta trayén cho qua céu |
du6i mot van t8c v theo phuong thing ding. Hay xdc
dinh dong nang ctia hé.

d) Hay xdc dinh chu ki dac dong nhé cfia qua chu
du6i theo phuong thing dimg.

DS :ayly= W2 — zfg b) AW, -%—_k 2.

C)demv &) T = 2,/2;“

2.17. Mot qua cdu dic, ban kinh 1, lin kh(“mg truot
trong mot vanh dai nhdm, ban kink R (R > r). Qua can
duoc tha tir li do gbc g (Hinh 2.57). Hay tinh :

~a) Ap Iuc cha qua cdu 1én vanh dai tai li do géc o
bt ki.

b) Chu ki dao dong cha qua céu neu géc ayg nho. n Hinh 2.57

c) Chu Ki dao dong clia qué cdu néu gée oy nho va khong c6 ma sat giita vanh
dai va qua cau.

S a) N= —]:n;fg—(l'}’coscx.# 10cosay) ;

TR ~1) o) T =2n R-r

b T =2x
3g g

2.18. Vat tén 12 mot nira hinh try dfmg chét, ban kinh R, khéi lugng m

(Hinh 2.58).
a) Chitng minh ring momen quén tinh cfia vat d6i véi truc Olaly= %mRz.

b) Tim vi trf cia khéi tAm G cha vat,

c) Vat duge dat trén mot mat phang nam ngang,
nhdm. An nhe mot dau cho mit phing AB nghiéng di
mol g6c nhd 161 tha cho vat dao dong. Tim chu ki dao
dong clia vat.

R, o h 25
DS : b) 0(3:%5 o TR sn_g). Hinh 2.58
n g

2.19. Mot hé dao dong nhu Hinh 2.59. Xét dao dong
theo phuong thing ding. Tim :
a) Tén s0 cua céé mode dao dong.

b) Tim ti s6 céc bién d¢ trong mébi mode.

3+«/§5_ 3Ik
21’

BS:a)m =

b (1 +2\/§ j (dong pha) (L;éﬁ] ogoephy). Hinh 2.59

2.20, Hai dia tron A va B ddng chét, giéng nhau.
Méi dia c6 momen quén tinh I d6i véi truc quay di qua
tam ciha dia vd vuong géc véi mit phing cla dia. Dia A
ndm ngang, tam cla dia gin vao diu dudi ctia mot soi
day manh thang ding ¢6 hang s6 xodn K, dau trén cha
day gén vao mot diém cd dinh C. Dia B cling nam
ngang va tam dia gin vao diu dwdéi cha mot sgi day
manh khdc c6 hing s6 xodn K, diu trén day niy gin
vilo tam cla mét dudi cua dia A (Hinh 2.60). Hinh 2.60

O VTCB, hai day treo ¢ phuong thang ditng va khong bi xodn. Ngudi ta quay
hai dia trong mat phang cla chiing di mot 1i do goc 0, 8, cho hai sot day xodn lai
61 budng tay cho hé dao dong.

a) Viét phuong trinh vi phan cua chuyén dong ciia moi dia.

b) Tim tan s6 cua cdc mode dao dong.

“¢) Tim ti s6 cdc bién do géc trong méi mode.
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SO e =

2

2

¢) 0,618 (nguge pha) ; 1,618 (ddng pha).

2.21. C6 ba con 1ac lién két, khoi lugng lan
lyot 1a oum, m va m, duge treo nhu Hinh 2.61.
Cac doan day dai bing nhau va bing a.

a) Tim o dé mot trong nhitng tdn s& coa
mode bing tdn s& ca con lic-don ¢6 chiéu dai

. _

1a —.
2

b) Mu6n cé mode dao d¢ng nhu trén thi
phai dé ba qua ciu & vi tri nao trudc khi budng -
tay 7 V& hinh minh hoa. -

DS:a)yoa=2.

2.22. Mot vat, ¢6 khoi luong m;, ndm trén
mét mit phing ndm hgang, khong ma sat va
dugc ndi véi gid dg biang mot 16 xo c6 d6 cing
k. Mot vat khic, c6 khéi lugng m,, dugc treo

Hinh 2.61

vao m; bing mét day dai / (Hinh 2.:62).

a) \La_p phuong trinh vi phan ciia chuyén
dong cta mdi vat khi dao dong nho.

b) Tim céc tdn 6 cla cic mode dao dong

khim; =m, =m

¢) Céc mode dao dong s& nhu the nio néum; =m; =m

va

Hinh 2.62

k
2> —.
m

!--..!(}'Q

' 2
k
DS b) oy = 4B g, K ;
2m 2 4m?
C) iy = " G)Q—J

{

2.23. Mot mat phang hinh chi¥ nhat, khéi
luong m, dii a, rong b, duge di tai moi gdc bbi
moét 10 xo c6 do cing k (Hinh 2.63), Céc 16 xo
chi dac dong theo phwong thing dimg. O
VTCB mit phiang ABCD nim ngang. Chi xét
dao dong nho.

Hay tim cdc mode dao dong va tan s6
cta mode.
k . 3k ._
D5 :mode | :wy = 2,/]—;mode2: wy= 2,[—; mode 3 : w3 = ®,.
m . m

2.24. Mot thanh déng chat dai [, khdi
lugng m, duge dd & hai ddu bing hai 16 xo
giéng nhau, c6 do cimg k (Hinh 2.64). An
mot ddu thanh xudng mot doan nho 161 tha
ra. Hiy xdc dinh chuyén dong cia thanh va
tim cac mode dao dong. '

Hinh 2.63

DS : Hai tdn s6 ctia mode 1a o, = %
' m . Hinh 2.64
. 6k '
va (02 = .
m



Chit @6

N LI THUYET
A - SONG CO. GIAO THOA SONG. séNGs DUNG

I- KHAI NIEM VE SONG CO |

1. Vi du : Ding mot soi day mém, dai, cang ngang, mot dau dugc gan vao
twong, ddu kia dung tay git. Ta truyén cho ddu day mot xung lugng clia lyc FAt
bing cdch ding ban tay dwa nhanh ddu day tir thap 1én cao rdi tir cao xudng thap.

- Ta thay xudt hién bién dang ¢ ddu day va bién dang nay lan truyen trén diy vé

phia dau kia (Hinh 3.1).

2. Dinh nghia
Séng co la biéh dang co lan truyén trong mét moi truong.

3. Giai thich sy tao thanh song

Liic ddu, d4u day dwoc kéo Ién cao.
Pdu day nay lién két v6i cde phdp tx .~ TEmemwess mREmm -
lién k& nén cdc phdn tif ndy cling dugc
kéo 1én cao bing mot lue hudng lén. T ¥ ““"%J‘Q_
Chimg ndo ma cic diém k€ tiép cha day @‘ J
con kéo diém ké sau né 1én cao thi bién '
dang con dich chuyén doc theo day vé
phia ddu kia.

Ciing trong thoi gian d6 thi ban tay trd vé vi tri ban déau, mél phin tir cha day
ciing bi kéo vé phia dudi sau khi dd dat 161 diém cao nhét.

" Hinh 3.1

Ban tay dao dong la ngudn ciia séng va luc lién két gifta cdc phén t llen ké da
truyén xung lugng cua luc doc theo day.

Céc séng co khac (séng trén mat nuéc, song trén 16 xo dai...) dugc tao ra va
lan truyén trong moi trudng theo mol cich twong ty nhy vay.

4, Céc dac diém clia chuyén dong song

Su lan truyén cta bién dang trong mot moi trudng goi i chuyén d‘ong song.
Chuyén dong séng c6 dac diém sau day :

a) Céc phan t cha moi tnmng chi chuyén dong trong mot pham vi khong glan
rat hep, trong khi song thi truyén di rédt xa.

b) Téc do cha chuyen dong séng chi phu thudc vao tinh chat ciia moi tru‘(mg,
chit khong phu thu¢e vao téc do chuyén dong clia ngudn hay cha cédc phin &l clia
mdi trudng c6 sdng truyén qua.

Vi du nhu, t6c do ctia séng trén day phu thude vao sic cang Fr cia day va
khoi lugng cha mot don vi chiéu dai day p. St cing FT cang tang thi t6c do
truyén séng cing tang vi mbi phén tir cia day lién két chat ché hon véi phén i bén
canh. Khéi luong riéng p cang 16n thi quan tinh cha méi phan tu cang lén va toc
d¢ truyén cang giam. . _ F

Ta hay thanh lap cong thifc tmh t6c do Ey 7
truyén séng trén day. Khi luc Fy kéo day |
lén cao v6i t6c d6 V' thi trong khoang thoi  Fp—p
gian At, tit ¢ cdc diém 0 bén trdi diém B N sl 2
chuyén dong lén trén véi t6¢c do v’ con cdc v

- diém & bén phai diém B vin ding yén Hinh 3.2

(Hinh 3.2). : .
T6c d6 v ciia séng 13 téc do truyén bidn dang tir diém A dén diém B. Theo cdc
tam gidc dong dang, ta dugc hé thifc gin dilng :

Fr_vat v
Fy v'AL V!

Heé thifc trén chi ding véi cdc do dich chuyén nhd (VAL < vAt) dé Fy thay.déi

khong ddng ké.

Xung lugng chia luc truyén cho day bang do bién thién dong luong clia doan
day AB.

F At =Ap= (vat)v‘

by YAt = pVALY'
v

Eri_—:pv hay v = Ll (3.1)
v : . _

P

Suyra:
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I - SONG HINH SIN

Viéc nghién cifu séng hinh sin ¢6 tAm quan trong déc bigt, khong chi vi chiing
twong d6i don gidn ma con 14 vi chiing tao thinh co 5§ cho cac séng phic tap hon,
ching han nhu mot séng xung 1a sy chéng chat ctia nhiéu séng hinh sin.

1. Nhimg dac trung cua mét séng hinh sin

Quan sat nhiing anh chup
mot séng hinh sin tai nhitng thoi
diém khdc nhau (Hinh 3.3) ta / \ W, \ Phuong El'uYén song
it ra dugce nhitng dic trung clia ~~-=--4---}-—~ = m K- y
s6ng nay. ) / | '

P, & 1
a) Bién do ciia séng : Bién E Hom séng i '
do A cha séng 1a do cao clia mot = A
“ngon song hay do sau ciia mot Hinh 3.3
hém séng déi véi mu’c can bang. '

7 b) Bude séng : Bu‘o‘c séng A 13 khoang cach giita hai ngon séng lién ti€p. Nhu‘ng
phén tr trén séng cdch nhau mot bude séng thi dao dong dong pha véi nhau.

¢) Chu ki i séng © Chu ki T clia séng 1a khoang thoi gian d€ hai ngon séng
lién tiép di qua mot diém di cho.

d) Tdn s6 cia wng Tan 86 f cia séng 1 s cic ngon song di qua mot diém
da cho trong mét don vi thai gian.

e) Téc do truyén séng : Toc do truyén séng v 12 t6c do chuyén dong cua céc
ngon séng (hay ctia mét phén bat ki cia dang séng).

A
=—=Af 3.2
v T | (3.2)

Ta ¢6 hé thic :
2. Phuong trinh song -
Ta hay 1ap phuong trinh cha mot séng hmh sin chay trén mot day dai.

Gia sit tai thoi diém bit ddu quan sat (t = 0) s¢i day ¢6 dang hinh sin dwge
miéu ta trén d6 thi & Hinh 3.4, trong d6 x 14 toa do clia mot phin i cua day con u
14 1i d6 ctia phan tir d6. Ta thay li do u bién thién di€u hoa theo toa d6 x giong nhu

“1i d6 x chia con lic bién thién diéu hoa theo thoi gian t va budc séng A ¢ vai tro

giéng nhu chu ki T clia con lic. Dya viio sy tueng tu do ta viét phuong trinh biéu
dién dang s6ng hinh sin & thoi diém t = 0 nhy sau :

= Acos%'x - (3.3)

Hinh 3.4

Sau t gidy, dang cua soi day dich chuyen sang phai (theo chiéu dur(mg cla truc
x) duge mot doan 1a x = vt. Tir hinh 3.4 ta thdy, Ii 46 clia phén ti Al c0 toa do X tai

~ thai diém t bang 1i d¢ cha phin tr A c6 toa do x — vi tai thdi didm t = 0. Nhu vay,

dang soi day & thoi di€ém t dugc miéu 14 bing phuong trinh giéng nhu phuong trinh
(3) trong d6 thay x bing (x — vt).

u = Acos%(x —vt) o (3.4)

Phuong trinh (3.4) goi 1a phuong trinh séng. N6 cho biét H do ciia mot phéan i

z r - a . N 3 N 2 - R . 2
trong séng ¢ toa dé x tai thoi diém t. Con ——}?(x —vt) gol la pha clia séng.

s

Thay v = - vao phuong trinh (3.4) ta duge :

—

o X ot ‘
U= Acos2n) — — — 3.5
‘ n(h T) ' (3:5)

Tir phuong trinh (3.5) ta thdy, tai mot thoi diém cho trude li do ciia cdc phin tir

~cach nhau A, 2A,... thi ¢6 cling mot gid tri va tai mot toa do cho trudc, li d6 coa

m¢t phin t sau nhitng khodng thoi gian T, 2T... thi ¢6 ciing mot gid tri.

MNeéu ta dua vao hai dai Iu¢ng la 56" séng k = 2x_n va tin s6 goc o = 2T_'.rc3
thi phuong trinh (3.5) s& c6 dang c6 dong hon :
u = Acos(kx — ot) (3.6a)
Dai véi séng chay sang trdi (theo chiéu am ctia truc x), ta ¢é ;
u = Acos(_kx + t) (3.6b)
Gitta t6c do truyén séng, tin s6 géc va s¢ séng c6 m6i lién hé : |

v = T . ,' ' _ 3.7)



Il - SONG AM

1. S6ng am trong khong khi 12 mot vi du quan trong cua séng doc. Chang han
nhy mang loa dao dong, nén din khong khi mot cich tuéin hoan va phat ra mot
séng doc fruyén trong khong khi. Cling nhu trong trudng hop séng ngang, mdi
phén tir khong khi trong dé c6 song doc truyen qua chi dao dong trén mot khoang
~ céch nho, trong khi dé chinh séng lai truyén di nhing khoang cdch 16n. Céc khdi
niém nhu budc séng, tin s§ va tdc do soéng ciing dugc dung dé dic trung cho mot
séng doc. Cu thé 1a :

e Budc séng 1 khoang céch gitta hai ché nén lién ti€p hay hai ché dan lién ti€p.
» Tdn 6 12 s6 14n chd nén di qua mot diém di cho trong 1 gidy.

e Toc do clia séng 1a t6¢ do truyén nhing ché nén.

2. Nhung séng am ciing c6 thé duge nhin tir quan di€m dp sudt. That vay,
& chd nén céc phén tir khong khi & gén nhau nhét, nén 4p sudt & do cao hon so véi
mifc binh thudng khi chua cé séng am di qua. Con & chd dan cdc phin tir khong
khi & xa nhau, nén dp sudt & d6 thap hon mitc binh thudng.

Thém nita, viec do d¢ bién
thién dp sudt bing thuc nghism d&
hon 1a do li do cha cdc phin ti
khong khi. Vi th€ séng am con
dugc goi 1a séng dp sudt. -

3. Hinh 3.5 14 nhilng dé thi
bidu dién mot séng am truyén theo
truc x tai mot thdi diém da cho Ap(atma)
theo quan niém séng am la song 4p '
sudt (Hinh 3.5b) hay la soéng i do :

(Hinh 3.5c¢), trong moi lién he vdi ' /\
cac cho nén, dan (Hinh 3.5a).

Cin lvu y ting séng i do b)

/N
\/

vuéng pha véi séng dp sudt. O noi
§P iy

. . _ ) u(cm)] i E E
- nao dp suit cuc dai hodc cyc tiéu P :
thi & noi d6 1i do bing khong. Con /\ | /
& noi nao bién thién dp sult bing L L
khong thi & noi do6 i do cuc dai \/ \/ x
hodc cuc tiéu (xét vé gid tri dai s6). c) : : '

Hinh 3.5

IV - KHAO SAT SONG VE PHUONG DIEN NANG LUGNG
Cic séng truyén nang luong tr phin b nay cho phin o khdc clia méi trubng
1a do cd tyc lign két gifia cac phén tr lién k€. Mdi phin tr khi thuc hién cong dé
lam phén t& diing sau nd dich chuyén, di truyén cho phén tif nhy mot nang luong.
D€ miéu ta sy phan bd ning luong theo khéng gian tai mot thdi diém cho
trudc, ngudi ta ding mot dai luong goi 1a mdt do nding liwong iﬂ Dé miéu ta sy -
. e ) A
truyén nang lugng theo thoi gian qua mot diém cho trudc, nguoi ta ding mot dai

Can . . dW
luong goi 1a cong sudt fruyén o
: i

L Trudc hét, ta xét séng mot chiéu, vi du séng hinh sin chay trén mot day dai.

a) Mdt do ndng liong %W-
x

Mobi phén tlr clia day khi 6 séng truyén qua {u
thi nhan duoc nang hiong v dao dong didu hoa
theo phuong vuéng goc véi day (Hinh 3.6). T@n A T
thoi diém da cho, phdn tir (1) c6 dong ning va th€ / \\ (“/'/ﬁ\
nang déu cyc dai vi né & VTCB va bi kéo cang 5 I
nhiéu n‘haft, \C(‘m phan ¢ (2) cé dong ning va thé \\/gﬁ :,3;3 \\
nang déu bang 0 vi nd & vi uf bién va khong bi

 kéo cang. Nhu vay, dong nang va thé nang cia - Hinh 3.6

moi phén tir cia day bién thién dong pha. Day 1a sy khac biét gitta h¢ m& (phén tir
ctia day) véi hé kin, con lic 10 xo).

Goi p 12 khéi lugng cta mot don vi do dai, dx 13 d6 dii ctia mot phin ti.

M6bi phin tlr ¢6 nang luong 1a :

o 2
AW = AW, + dW, = 2dW = zé(dm)(%‘ij
) t

CThaydm=pdx;u= Acds(kx — ot) vao, ta duge :
= (pdx )’ Asin’(kx - ot)
aw . .

—_— pa)ZAzsmz(kx - ) (3.8)
dx

Nhir vay, tai mot thoi diém cho trude, mat do nang luong phén b& doc theo
day theo quy luat cia ham sin_zkx, '

b) Cong sudt truyén - Cong sudt truyén 13 ning luong truyén qua mot diém
clia day trong mét gidy, '

1173 .
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P o= dW p(gﬁ) " A2 sinz(kx — i) = p\rm?‘Az sinz(kx — i)
T dt : ‘
Céng sudt truyén trung binh :
P = g = pvmzAzéinz(kx — i)

sl

I
= —pvem-A
2P

2. Déi v6i song ba chiéu, vi du séng phat ra tix
mot ngudn am. Khi méi trudng déng tinh va ding
huéng, thi mdt ddu séng, tic 1a mat chia cdc diém
dao déng dbng pha, 12 cdc mat cdu cd tim iai
nguén (Hinh 3.7). Trong trutng hop nay thi cong
~ su#t truyén trung binh 12 nang lwgng trung binh
truyén qua dién tich S ciia mét cdu trong mét don vi

thoi gian. : Hinh 3.7
Lap luén twong ty nhu trén, ta co : ‘
== dW dVY 9.9, 2
P = [ w)co A~sin”(kr — wt) . (3.11
. dt P dt ( ) )

Thay' dV = Sdr va %1; = V‘vﬁo ta dugc :

7~ W _ 1 sl | (3.12)
| dt 2 '
Cudi ciing, cuong do song I 1a cong sudt iruyén gua mot don vi dién tich mat ciu-
@ 1 3.7 .
= — = —pvwyA 3.13)
g “ 3P | _, (3.13)

3. Béi v6i séng mot chiéu nhy séng ngang truyén trén day hay song xung doc
truyén trong mét thanh kim loai dai, déng chat, ¢6 tiét dién ngang khong ddi, thi
~bién do séng ciing nhu cudng do séng khong giam theo khodng cach dén nguon.
Con d6i véi séng cdu thi cing & xa ngudn, bién d¢ dao dong cha cde phin t0r ciing
‘nhu cudng do séng cang giam. '

- That vy, ta hily xét hai mit cdu S, S, & cich nguén 1y, 1,. Theo dinh luat bdo
toan nang luong, cong sudt fruyén qua hai mit cdu bang nhau. Ta cé :

4 A va B vahai ngudi nghe nhac ding ¢ M va N

1
& = EpngmzAiz = —%pSzvmzA%

$A? = 8,A% = dmPA] = AmfAS

A
hay Rl .3 (3.14)
| Ay j -
Bién d¢ séng gidm, tf [é nghich véi khodng cdch dén nguon.
Mt khéc, tir #=1,8; =1,$, tasuyra:
' 2
I : |
Lo | (3.15)
12 N ) .

‘Cutong dé séng gidm 1] 16 nghich véi binh phuong ciia khodng cdch dén nguon.

Trong thyc €, do c6 ma sdt nén mét phan ning luong dao dong chuyén thanh
nhiét ning. Vi thé, bién do v cudng do clia song mot chiéu giam theo khoang
cach dén ngudn cdn d6i véi song 3 chifu thi sy gidm ndy con rd rét hon.

V — GIAD THOA SONG

1. Nguyén li chong chap |

Chuyén dong song con c¢6 mdt dic diém nifa va
1a dac diém quan trong nhat, dé 13 cdc song ¢6 thé di
qua nhau ma khoéng anh hwéng dén nhau, khong
tuong tac véi nhau.

Vi du : C6 hai loa ctia mot dan Am thanh néi dat

(Hinh 3.8). Song am truyén tir A dé€n M phai di qua
song 4m truyén tir B dén N. The¢ nhung ca hai ngudi
déu nghe thdy nhac phdt ta rit t6t, khong heé c6 sy Hinh 3.8

M

- méo tiéng hoac mit tiéng.

Nhiéu thi nghiém chiing to mng chuyén dong song tuén theo nguyén li chéng
chdp sau diy :

Khi hai hay nhiéu séng ddng thoi c6 mat tai mot diém ciia moi truong, thi li do
clia phdn nit tai diém d6 bng t6ng dai 56 cdc li dg gdy ra boi ning song truyén
riéngre : |

U=y g b= Zy (3.16)
_ Nguyen 1i chong chap glup ta gidi thich duge cac hién tugng nhu giao thoa va
song ding.

11K



2. Su giao thoa ciia hai séng
a) Hai ngudn séng Sll, S, trong thf nghiém & SGK 12 hai ngudn song gidng
hét nhau. ' :

b) Xét tai mot diém M trén mat nudc tai d6
c6 hai séng gip nhau, diém nay cdch §; moét
doan dI; cach S, mot doan d, (Hinh 3.9). Goi
Upy VA gy 1a1i do cba phdn 1 nude tai M gy
ra boi timg séng truyén riéng r&. Ta c6 :

Hinh 3.9

uyy = acos(kd; — ot)

gy = acos(kd, — wt)

¢) Theo nguyén if chéng chap thi li d¢ ctia di€ém M trong séng tong hop bing :

tyg = Uy + Ugyg = acos(kd — wt) + acos(kdy — of)

| - dy +d
hay Uy = 2a‘coskd—1——d?—2— cos{k(—iww—z—) - mt}
| 2 2
-d) Vi trf ctia cdc diém dao dong véi bién do cuc dai :
cos'kd—I;—dZ— =1=>d;—dy=nk 3.17)
' Vi tri cha nhitng diém khong dao dong :
cosk¥=0:>d;wd2= (n+%)l (3.18)

véin=0, £1,+2... _
¢) Diéu kién dé c6 hién tugng giao thoa 14 hai séng phai xuat phdr wr hai
nguén két hop. '

VI - SONG DUNG

1. Su phan xa ciia cac séng .
~ Khi song gap mot vat chudng ngai hay truyén t6i diém cudi ciia moi truong
trong d6 ¢6 séng triyén thi it nhat cing c6 mot phin phan xa lai. S6ng nude phan

Xa tir tAng d4 hay tir by ao, by song. Ta thudng nghe thdy tieng vang, d6 1a séng

am phan xa lai. : :
Ta hay x¢ét sy phan xa coa mot séng xung truyén trén dy (Hinh 3.10).

" t4n s6 thich hop nho dé thi su giao thoa

Néu diém cudi day duge git cf
dinh vio gid d& thi khi séng truyén P
dén, no tac dung vao gid d& mot luc ' ’
huéng lén. Gid d¥ tdc dung 10 1ai  eermmamasd
mét phan luc hudng xubng vao diém
cudi day. Phan luc nay lam phdt sinh === Y0
mét séng xung phén xa ngugc pha AL

...............

vOi séng t61 (Hinh 3.10). o oy R

Néu diém cudi day dé e do thi nd
khong chiu lyc kéo lai cha gid dd hay -
cha phin day sau nd, nén nod dich
chuyén vuot qud bién do binh thudng
cia séng. Diém cuéi day kéo day Ién
phia trén va luc kéo nay lam phét sinh Hinh 3.10 ‘ Hinh 3.11
mot séng xung phan xa dong pha vdi ' -

................

...........

 séng t6i (Hinh 3.11).

2, S6ng dirng
a) Thé nao la séng ditng ?

Néu dilng mét may rung diéu khién
mot dau day con ddu kia cia day duge
budc vio gid d8, thi c6 mot séng sinh
ra, lan truyén dén diu ¢d dinh vi phan
xa g lai. Néu mdy tiép tuc rung thi
trén day s€ xudt hién cic séng lan
truyén theo hai chiéu ngugc nhau. Cic
song nay giao thoa v6i nhau va thutng
tao ra mot trang thai I6n xon. Tuy
nhién, néu méy' rung soi day vdi mot

Hinh 3.12

cla cac soéng nguoc chidu nhau trén day

~ s€ tao ta mot séng dung véi bién dd 1én

(Hinh 3.12).

Thuft nglt "soéng dimg chi ring séng téng hop hinh nhu ding yén. Nhimg
diém trén day, tai d6 cdc séng triét tiéu nhau thi khong dac dong va duoc goi 1a
niiz. Nhitng diém tai d6 cdc séng dong pha véi nhau thi dao dong véi bien do cuc
dai va duoc goi 1a bung. '
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b) Phicong trinh cua séng ditng

u Budng cong ngoai cing
» bidu difn ham bien d9

D¢ don gian, ta xét mot séng dimg { a(a) ki coseot = 1
§ A > =

sinh ra do sy giao thoa cta mot séng 16
vd mdt séng phan xa. Vi li do u cia song
tong hop luén luon bing khong tai diém
cudi day nén theo nguyén i chong chip,
tachd:

Bién d¢ dao dong

u = acos(kx — ot) — acos(kx + at) B o done N
u = 2asinkxsinwt (3.19) ' Hinh 313
hay u = A(x)sinomt ' ‘
trong d6 A(x)=2asinkx  (3.20)

Hinh 3.13 la d6 thi biéu dién phuong trinh (3.19) tai nhiing thoi diém
khac nhau.
¢) Nhitng ddc diém ciia séng ditng

® Phuong trinh (3.19) cho th&y 1i d6 u khong phai 12 mot ham ctia (x - vt) hay

(X + vt), nhu vay séng téng hop khong phdi ld mgt séng chay. Viéc tich ra mot
thita s0 sinmt khong phuy thude x cho thay khong ¢é su truyén pha ti diém nay
sang diém khdc.

e Ham A(x) = 2asmkx xdc dinh bién do dao doéng clia méi phan tlr ta1 vi trf x.
Céc nut cia song dimg 12 nhitng diém c6 bien do bing khong
AX) = Dasinkx = 2a smz—k—x =0

27

= kx =—i—xn =nan (n=0,1,2,3,..)

n

Nhu vy nit thi'n 6 toado :

Hinh 3.14

Xy = n%w n=0,1,2,3,...) (3.2

ta thdy cdc ndt canh nhau ¢éch nhau %

Viéc t6n tai nhitng niit la ddc diém quan trong nhdt ciia séng dimg.
Céc phan tlr ndm trong khoang gifta hai nit lién ti€p thi dao dong ddng pha véi

nhau vi tai d6 ham A(x) khong déi ddu (hoic dwong hodc am). Cdc phin tit ndm & . |
hai phia ctia mot niit thi dao dong nguge pha vi ham A(x) déi ddu khi qua mot it

(Hinh 3.14).

= nﬁ (n=1,2,3.)()
2 B ;
- _ 21
hoic A= — (by » (3.22)
n .
Conv '
hoa foow — (c
0ac Y (c) J

d) El'éy kién dé c6 séng dung. Cdc idn 56 cong hudng

D061 v6i mot diy c6 hai diu c6 dinh thi khi c6 séng dimg, hai ddu day phai 1a
niit, ic labien do A=0tix=0vauix =/

Taix =0 thi A=0.

Tai x = thi sinkl = 0 khi K/ = nrw (n=1, ‘2, 3,...) hay —Zgl = nrn. Suy ra diéu

kién dé ¢ séng dung 12 :

Tai sao céc tan s8 c6 gid tri cho boi cong thic (3.22¢) lai
dugc goi 1 tan s6 cong hudng ?

Tir thi nghi¢m Hinh 3.15, ta thdy bién do dao dong cha
céc bung 16n gdp nhi€u 14n bién do dao dong cla ngudn va
dau P ¢6 thé coi 1a mot nit. Nhy vay, hién tugng séng dimg
giong nhu hién tugng cong hudng cha con lic 10 xo vata cé .
thé xem mot day khi ¢ séng dimg 13 mot vi du vé mot vat Hinh 3.15
dao dong ¢ tin s6 cong hudng.

o Voo
Tén s¢ cong hudng thip nhét f; = ] goi 1a tan $6 co ban cua ddy. Cac séng

dimg & t4n s6 cao hon goi 13 hoa ba (ba 12 tir Han - Viét, ¢6 ngh’fa' 12 séng). Séng
dimg & lﬁn 86 f, = 21, goi 12 hoa ba béc hai, song dimg & tan s¢ ;.= 3f; goi 12 hoa
ba bac ba... :

P61 véi mot day co mﬁt déu cd dmh mot ddu ty do thi dé‘.u tr do luén luon 12
mot bung séng (Hinh 3.15). Khi 8y diéu kién dé co séng dimg B

lmn—(n-135 )
hoic =2 o  (3.23)

hoac f=n—= nf|
' - 41



e) Xét vé mat nang lugng thi thuat ngit "song ding" cling cd ¥ nghia. Vi cdc
diém nat luon ludn diing yén nén khong c6 nang lugng truyén qua cdc diém ndy.

Vi the nang luong khong truyén di doc theo day ma "dimg" tai chd trong day. Xét

timg doan day hay xét c& day, ning lugng chi bién déi tir dang thé ning (ning
lugng clia bién dang) sang dong nang va nguoc lal. Tuy nhién, trong thyc 1€ do ¢
ma st cha day véi khong khi nén bién d¢ cla bung song dat 161 mot gid iri khong
d6i khi toc do tiéu hao nang hmng cua day do ma sdt bing tdc d0 cung cip néng
lu’o‘ng clia nguon cho day. Khi 4y nit khong that sy ding yén ma hm dao déng,
vicd nang lugng truyén qua. :

VII - SUNHIBU XA
1. Hién tuong nhiéu xa -

Khi gip chudng ngax vat, séng uén cong nhe quanh néd va di vio mién & ding |
sau vat. Hién twcmg nay goi la sw nhiéu xa. Nhis c6 su nhiéu xa ma ta cd thé nghe'
duoc ti€ng noi cia mot ngudi ding sau mot biic tuong vi séng am da di vong .

quanh tudng.

Ta&m quan trong cda hién tugng nhiéu xa phu thudc vao bute song va kich |

thugc cha chudng ngai vat. Néu busc séng 16m hon vat rét nhidu thi séng uén cong
xung quanh vat nhu thé khong ¢6 vat (Hinh.3.16a). Néu vat 16n hon (Hinh 3.16b)
thi xudt hién mot mién "t6i" sau vat. Chd ¥ rang & Hinh 3.17 thi hai chudng ngai
vat gidng nhau nhung & Hinh 3.17b, budc séng 16n hon nén xudt hién sy khic xa
vao mién "t61". Mot cdch téng quat, chi khi bute song nh¢ hon kich thuoc ciia
chudng ngai vat rit nhiéu thi méi xuat hién mot mién "6i" 1 rét,

/"’HM
//{:-f

ﬁ;;’_’-;:fi?-———-'/ o
— =
’_Z/M

a)8éng mat nude truyén qua - @) Stng c6 bude séng ngln fruyén
cic cay hia ‘ : gua mot khiic gd

e —

\

b) 56ng mit Quoic truyén qua © b) 36ng c6 bude séng dai tmyén qua
mt coc gd khiic gd

Hinh 3.16 : Hinh 3.17

(Hinh 3.18) :

2. Dink nghia
Hzm fugng séng doi phitong truyén dong thoi (ioz dung séng khi gdp chudng
ngai vét goi la sw nhiéu xg.

3. Cich thiic mb séng mang nang lugng dang sau cac chudng ngai vatr bing
céch uén xung quanh cdc vat ndy hodn toan trdi nguge véi cdch thiic ma cde hat
vai chat mang nang fuong. Sau day 1a mot vi du : Néu ta nap sau mot biic wong s€
khong bi ném tring bdi mot qua béng tir phia bén kia twong, nhung ta c6 thé nghe
duge tiéng noi tir hudng d6 do ¢6 sy nh1eu xa clia séng Am trén cic bd mép tudng.

— HIEN TUONG PHACH VA HIEU UNG @@P PLE

I~ HIEN TUQNG PHACH -

1. Vi du

NE&u chiing ta nghe cach nhau vai phit hai 4m ¢6 tdn s6 14n luo’t 12 552-Hz va
564 Hz thi hau nhu ching ta khong phan biét duoc hai am dé. Nhung néu hai am
d6 dén tai ta mot cach dong thoi thi am ma chiing ta nghe thiy lai 12 &m c6 tdn s6
558 Hz, ngoai ra chiing ta cén nghe thdy sy bién thién manh cua cuO’ng do am.
N6 manh 18n va y&u di mot cdch tudn hodn véi tan s 12 Hz.

f\mw\/\/\M
AVAVAVAVAVAVAY

2. Dinh nghia
Nhitng su thay doi cuong dg dm
mot cdoh tudn hodan goi la phach. -

3. Lap phuong trinh dao d(mg

‘tng hop (kic ciia phich) a)

Pé don gian, ta gid sir hai song
am dén tai ta c6 clng bién do

u; =asin®(t ; u, = asinwyt

Ty LA

Theo nguyén 1 chong chép, ta ¢ . Hinh 3.18

U= Uy + Uy = alsinet -+ srinmzt}'
i =6 fi + £
U= Qacos{an(wLm_z—)t) sin(2n£—1ﬂ——2)—t)
' C 2 Z
= u= ZaCGSZTEf 't sin2mnft ‘

R
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Am mi ta nghe duge ¢é tin s { =

(f +16)
2

va bién do ctia am nay bién thién

tuin hoan theo thii gian véi tans¢ ' =

(—fl-%-fz—) (Hinh 3.18b).

4 Neuf, =fthif < 1 Khi dy bién do cua am nghe duoc thdy déi rat chdm
theo thoi gldn :

5. Méi phach x4y ra khi cos2nf't = +1. N& xdy ra hai ldn trong mot chu ki,
do dé 1&11 s6 cua phach la: '

Mpnaen =1 — B

6 Ung dung

Hién tugng phach ¢6 thé xay ra véi bat ki loai song nao va duge diing nhu mot

phuong phdp dé so sanh tdn s6. Cdc nhac si sit dung hién tugng phdch dé 1én day

dan. Néu mot nhac cu phdt ra am & canh mot am c6 tn s6 chudn va lén day dan -}

cho t6i khi hién tugng phéch bién mat thi nhac cu d6 di duoc 1én day & tin s6
chudn (t4n s6 ding). :

11 - HIEU UNG BOP-PLE
1. Vidu

- Mot xe canh sit dang chay trén dudng phat ra tiéng cdi ¢6 tin s6 1000 Hz. -
Néu ban do xe 6 1€ dudng, ban sé nghe thdy mot am c6 tdn s6 khéc. Nhing su thay |

doi tdn s6 cua dm lién quan dén chuyén déng goi la hiéu img Dép-ple.

2, Thanh 1ap cong thic
Gia str khong khi ding yén trong HQC cua

ching ta. Tai t = 0, ngudn am S ding yén phétra o OR
N . , N % . ] :

mot ngon séng (1). Sau théi gian bang moét chu g \ \ 0

ki T, tic 12 tai thoi diém t = 1, thi nguén lai phét e A =VT Aﬂ}

ra ngon song (2). Trong théi gian d6 ngon séng

(1) da di dugc doan dudng bing mot budc séng | Hinh 3.19

A (Hinh 3.19) ;
A=vT -

Mot ngudi quan sat O s€ nhin duoc 2 ng{pn song lién ti€p cach nhau A saumot i

khoang thoi gian 12 mot chu ki T,

A

‘a) Negudi quan sdt O ding yén, ngubn 8 chuyén dong theo phuong di qua
ngudi quan sat. :

o Nguon S chuyén dong lai gan ngudi quan sét v6i van 10¢ vg .

Khi- ngon song (1) trong mot chu ki di

PP N, ' 4]
duoc doan dudng A = vT (v 14 t6c do cua am) 2 . \
’ ) e VST -—a-\ 82 0

. N
va & vi i S, nd phédt ra ngon séng thit (2) e =vT
(Hinh 3.20). Do d6 khoang céch giita hai ngon Hinh 3.20
song lién ti€p ma ngudi quan sit & O nhan : :
dugc la: :

thi nguén am di dugc doan dudng $,5; = v¢T 8§

| A
A= VT.;‘ VST: T(V — Vs) = A= (V - Vs)"v—

¥

A= (1 —1&)9\ hay f' =

vE (s Ys , 0O )(3.24)
.

V=g dimg yén
e Nguén chuyén dong ra xa ngudi quan st :

‘Lap luan tuong tu ta dugc :

Ax'm[1+~y~§—)7u.hay f'= v (< s s 0) (3.25)
v o/ V+VS-

Ket‘iuan : Khi ngudn Am chuyén dong lai gan nguoi quan sat ding yen, théo
phuong di qua ngudi quan st thi nguoi quan sat nghe thay am cao lén, con néu
chuyen dong ra xa thi am trdm xuéng.

b) Nguén ding yén v nguoi guan sét chuyén dong theo phuong di qua ngudn :

Trong trudmg hop nay, khoang céch giita hai ngon séng (tiic budc séng) khong
thay d6i nhung van t6c cia ngon song doi v&i ngudi quan sat thay déi.

+ Khi ngudi quan sét lai gin ngudn :

V' -——V'+VO
f,:v_'x(vwo)f
’y v
(s o) p=YiYop (3.26)
'
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Tuong ty, khi ngudi quan st chuyén dong ra xa ngudn :

£ ;“'Uf (s oo (3.27)

c) C4 ngudn va ngudi quan sat déu chuyén dong theo phuong qua chiing

+- N .
'f'=f(v—voj +:lai gln ; —raxa.
vV F vy +:raxa ; —lai gln.

Ta cé thé chon mot chidu duong la chiéu tit S dén O, khi &y ta cb C(“).ng thitc

3. Hiéu {ing Dop-ple con xay ra doi véi song dién it (song v0 tuyén, séng dnh sing)
Hiéu ting D6p-ple d6i véi song dnh séng nhin thay di cho phép cic nha thién
van x.zic d}nh sy chuyén dong clia cdc ngdi sao, thién ha doi véi Trdi Dat. Su dich
- chuyén vé phia d6, tiic 12 v€ phia budc séng dai, tdn s& 1én, ching (¢ cdc thién ha
dang chuyén dong ra xa Trai D4t va cing ra xa chiing chuyén dong cang nhanh.

vy >0, vg > 0 : cling chiéu duong ;
Vo, Vg < 0 2 nguge chiéu duong.

Ddi v6i séng 4nh séng v'= ¢ = 3. 10°® m/s ta phm ap dung céng thic Dép- ple
tuong doi tinh : :
u>0:lal gln

fro LB kg Y

e V6l B =

1-B c

u<0:raxa.
ha. éin d»n . fl “f 1 E . ~ 4 2t '7‘ 2 ox o= ]
Vg ang : =1pi 1+ ) u 13 van t6c tuong Jd6i cua nguodn doi vai ngudi

quan sét.

N BAX TAP Vi DU

3.1, Mot soi day c6 khéi lugng rieng tinh theo chiéu dai p = 525 g/m, duge
cang v6i mot luc cang Fp = 45 N. Mot song trayén theo diy ¢d tin s6 f = 120 Hz
va co bien do A = 8,5 mm. Tim :

a) 'T'4n s6 goc ® va téc do v cua song.

b) Cong suit truyén ning lugng theo day.

Gicfz‘

a3 o = me 2. 120 7534 rad/fs

\/‘ =926 m/s
\JO 52

b)) P = —z—pvw —(0 525).(9,206). (754) (0, 0085) = 1()0 W.

3.2. Phuong trinh ciia moét séng ngang truyén trén mot sgi day dai duge cho
béi ham ulx, 1) 14 : u = 2,0c08(20x + 600t) (mm). Tim :

a) Bién do, tén s, t6c do va budc séng cha song.

b) Téc do cuc dai chia mot phin thr clia day.

¢) Chiéu truyén ctia séng.

Giai
a) Theo phuong trmh song u = Acm(kx +otytasuyra: A=20mm.
=2nf=600s = f= ov0 = 95,5 Hz
- . T
2 -1 '
k:ﬂ—f=207m = A= —=0,314m
v :-O-Jm:?ﬁ(2 m/q = v=30m/s
‘ k20
by v(x) = %L:— = —Asin(kx + o)t).m = —Amsin(kx.+ wt)

Vinax = AD'= 2 0.600 = 1 200 mm/s = 1,20 m/s
c) Séng truyén theo chiéu am clia tryc x.

3.3, Mot song c6 tén s6 500 Hz, ¢6 16c d¢ 350 m/s.

a) Hai diém trén phuong truyén séng phéi cich nhau bao nhiéu dé hai phén tix
tai d6 khic nhau vé phala gﬁ rad?

b) Hiéu s6 pha cda mot phan ti tai mot diém nao do, cdch nhau 1,00 ms vé
thoi gian, 1a bao nhiéu 7 - :

Gidi '

a) Gia st séng truyén tl diém M dén diém N theo chiéu dwong. Tai mot thoi
diémt, taco: .

ug}l = Acos(kxy — ot)

uy = Acos(lxy — ot)
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Hiéu s@ pha la @ (kxy — ot) — (kxy ~ ot) = k(xy — Xn) |

k(xM_— XN ) = ;C %d = 7;
Aoov 350

— dm—x—xm
6 of 6.500

b) Xét dao dong cha mot phén tir tai hai thoi diém khéc nhau |

=0,1166 m = 11,7 cm

Coux, )= Acos(kx — oty)
u(x, 1) = Acos(kx — ot,)

Higu s6 pha 14 : ot — t;) = 2fAt = 21.500.1,00.10 = m rad.

3.4, Phuong irinh clia mot séng ngang trén mot sgi ‘day la:
u= 2,0sin(20x — 600t) (mm). Sifc céng cha day 1a 15 N. Hoi
a) Toc do cha séng.
b) Khéi lugng cia mot mét day.
Gidi

u= Asin(kx - wt)

.m_@%@ﬂ =30mfs

15 -
= p —— kg/m ~ 16,7 g¢/m
\f = ggp Ke/m~16.7g

3.5, Phuo‘ng trinh clia mot séng chay trén day 1a u(xt) = 0,05c0s(3nx — 40mt).
’ Hﬁy xdc dinh cong sudt truyén tai mot vi trf cho trude-nhu mot ham clia thoi gian.

Bi€t khoi luong tinh trén mot don vi do dai p =1,5.10" kg/m

Gidi
dw - dW -
=—= ——»-—Eli = -vi— = vpcozAzsinz(kx - wt)
- dt dx dt dx
trong dé k = 3n mf1 : 0)=40T13871 =y :'g =-%O—n = 13,3 m/s
~ i

DP=13, 3.1,5.10™ (4071:) (() 05) sin (375‘( 407ty
=(, 79sin’ (3mx — 40m) Jfs
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3.6, Trén bé mat mot chat 1éng ¢6 hai ngudn séng O, va O gidng hét nhau
dao déng theo phuong vueng goc v6i mat chét lang. Coi bién d6 cha séng do timg
ngudn phit ra 13 khong ddi vi bing bién do cha ngudn. Cho bi€t ngudn c6 bién do
a=72mm vatin s6 = 125 Hz vi ¢6 pha ban diun bang 0.

a) Lap phuong trinh cia diém M trén mit chit 16ng lan lugt cich O; va O,
nhimg doan d, va d, (Hinh 3.21). Xdc dinh cdc diém c6 b1en d6 dao dong va cac

- diém khong daoc dong.

b) Chi xét cdc dudng ma tai d6 cdc phén tir chét long
khong dao dong va & cling mét phia so v6i dudng trung

E
i cha doan G,0,. Néu coi dudng thit nhdt [ duong di 4 N\
qua diém M, c0 higu dudng did, ~d; =1 07 cm, thi dueng l \\\2
thit 12 12 dudng di qua diém M, cé higu d, —d; = 3,67 cm. O g 0,
Tim budc séng va tde do truyén sdng. _ ' ! Hinh 3.21

¢) Tim bién do va pha, ban ddu tai diém M, cach hai
nguén O vd O, lan fugt 1a dy = 2,45 cm v dp = 2,61 cm.

Gidi |

a) - Uy = U + Uy = acos(kd; — wt) + acos(kd, — ot)

Cuy = Zacoskucos{k[dl +d2)— mt} | (1)
2 ' 2
Vi tri céc diém 6 bien dé dao dong cuc dai : |
| dy—d,=nk (n=0,%1,%2,.)
Vi trf cde diém khong dao dong

di—dy= [n + é)?\. n=0,+1,42...0) _
b)TaiM,: d;-d, n-[n +%]7\, = 1,07 cm

TaiMzi d — dz—{(n+11)+1}k 3,67 cm
‘Suyra: 1132 =3,67-1,07=2,60cm
| A= %61—0 =0236=0,24 cm |
v=af=0,236.125=295~ 3.0 cm/s
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¢) Theo (1) thi bien do dao dong A cia M, la:

A =2a coskgigﬂz = Zakcosfi(dl. —dy} .
Z Ao
' 7T 2w
= 4|cos (2,61 - 2,45)| = 4|cos—| =2 mm
0,236 3

Pha ban dau tai M5 duge tinh tir (1) ©-

ldirdy) mﬁ(gmd_;] = 2108%
2 AN
= 1,087 - 207 = 0,927 — 227

Vay pha ban diu ¢ = 0,927

- 3.7. Trén mat ho nude yén lang, tai hai diém A va B cdch nhau 3,0 m ¢6 hai

ngudén dong bo gidng nhau, dao dong theo phuong vudng géc véi mat nuée véi |

‘chu ki 12 1,00 s. Cdc song sinh ratruyén trén mat nudce v6i toc do 1,2 m/s. O 1a

irung diém ciia doan AB. | _
a) Hay v& mot gidn 46 cic mat ddu séng san 4,00 s.

b) Néu didu kien dé c6 cuc dai giao thoa va cyc ti€u giao thoa tai mot diém

cach A mot kheang d; va cdch B mot khoang d,.

¢) P 1a mot di€m & 14t xa so véi khodng cich £ = AB va tai goc 0 = POB. Neu

diéu kién dé c6 cuc dai giao thoa va cyc tiéu giao thoa tai P.
Gidi " '
a} Xem Hinh 3.22.
b} Cuc dai giao thoa :
d; —d, =nh
Circ tiéu giao thoa :
4y~ dy = (n +é~}x *
_trong dé n=0, x1, £2.
¢) P & rdt xa nguon nén mat dau song

coi nhu phang vd PA, PB coi nhu song
song voi PO. Theo Hinh 3.23, tacé : '

dl - dz = I5in@

10

Hinh 3.22

Suy ra:

{sinf = n (cuc dai giao thoa)

fsinf = [ﬂ + —zjj?\, (cuc tiéu giao thoa)

3.8, Mot soi day bude vio mot may
rung tai P va vit qua gid do & Q. Day

-duge cing bang mot vat c6 khdi lugng m Hinh 3.23

(Hinh 3.24). Khoang cdch { gita P v Q
1a 1,2 m. Khéi luong rigng tinh theo chiéu

dai clia day p = 1,6 g/m, tan s6 chamy ~ [H X )TN g
rung f = {20 Hz. Bién d0 dao dong cha P - Méy rung . ;

dit nhé d€ ¢6 thé coi d6 1a mot nit. Ddu
Q ciing Ja nut. _

a) Mu6n tao duge hoa ba bac bén .
trén day thi khéi lugng m phai bing bao Hinh 3.24
nhiéu ? Ly g = 9.8 m/s’. - ' R

b) Néu m = 1,00 kg thi mode s6ng dimg nao xust hién ?
Giai : '

24 n
Miatkhic: v = /5-_‘: /E’Eﬂgf__f }
_ Po¥op n

AP 4122120016107
Suyra: m = 7~ )
n“g 49,8

= 0,846 kg ~ 0,85 kg.

2.2 _ _
P 46 aim n, 1 duoe n = 3.7,

tic ia khong phai la mét 56 nguyen. M4y rung khong tao ra dugc séng dimg trén
day va bat ki dao dong nao clia day ciing nhé.

.b) Thay m = 1,00 kg vao Céng thic m =

3.9. Mot am thoa dat trén miéng ctia mot Ong hinh tru AB (ddu B kin vi [a mat

- awde, con ddu A hd). Chiéu dai / cha 6ng c6 thé thay d6i duoe nho dich chuyén

muyc nuée & ddu B (Hinh 3.25). Khi am thoa dao dong, n6 phat ra mot am co ban.
Cho biét toc do truyén am v = 340 m/s.

A - Yo VR VTP AW . s Tal


https://www.studocu.com/vn?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=co-hoc-2-day-la-tai-lieu-chuyen-sau-ve-vat-ly-dung-cho-ca-cap-3-va-co-so-vat-ly-tren

a) Khi chiéu dai 6ng thich hop ngin nhdt
"Iy = 13 cm thi ta nghe thdy am phét ra 1a to
nhat. Hay giai thich hién tugng va tim tdn s6
cua 4m thoa.

b) Khi ha thip muc nudc & dau B cho
chidu dai 6ng AB 12/ = 60 cm thi ta lai nghe
thdy am to nhét. Hay giai thich hi¢n tugng va
tim s6 bung séng ¢ phan gifta hai dau A, B
cua Ong.

©¢) V& d6 thi li do ting véi hai trudng hop.. : Hinh 3.25

Giai

a) Song am truyén doc theo cot khong khi trong 6ng, t6i mat nudc B (dau kin)

“thi phan xa tr& lai A (ddu hd), Céc séng tdi va song phan xa giao thoa v6i nhau.

Séng ding hinh thanh va cot khong khi AB dao dong ¢ tin sO cong hudng. Khi dy

~ ta nghe dugc am to nhét. Diéu kién cong hudng dsi véi cot khong khi c6 mét dau

h& (bung séng) va mot ddu kin (nit séng) 1a :

f=n—hay!/=n— (v6in=1,3,5,...).
noy hay B=nge )

Theo du bai thi /,,, = 13 cméng véin=1.Taco:

I o= =13em=0,13m.
4f -

min
i

Suy ra : f, = v 30 653,85 ~ 654 Hz.
al 4013 |
' A A
b A=—~= = 0,52 m _ actll \azs)

f, 653,85
ni 4l 40,65

l=—=n=—=
4 Ao 0,52

Suy ra c6 2 bung song nim trong g | ><

= 5

khodng AB (khong ké ddn A). - & ' ' : (
¢) Xem Hinh 3.26. . NS
) B B
" Hinh3.26

120N

0RO VICHIR

3.1, Mot séng ngang chay trén day c6 phuong trinh :
u(x, t) = O,IOsin[i;tX% + 367:1:) ()}

~a) X4c dinh bién dg, budc song, chu ki vi tén s6 cha song.

b) X4c dinh t6c d6 truyén séng va chiéu truyén. _

¢) Tim su phu thudc clia gia t6c vao thoi gian clia mot phén tir tai diém x.

‘ DS: a)A=0,10m;h=47m; T=0,055s;
b) f = 18Hz ; v =85 m/s (theo chitu am) ; -
c) a(x, t) = —(36m) u(x t) m/s

3.2. Mot day déng chat, dai [, treo thing dlmg Mot xung luo‘ng clia luc duoc
truyén cho diu dudi cha day, tao ra mot séng xung truyén lén trén. Hiy xdc dinh
téc do truyén séng nhuy mot ham cha vi trf clla cdc diém trén day.

PS :v(x) = \/éi_.

3.3, Mot soi day duoc kéo cang cé khéi luong trén mot don vi do dai
12 4,0 g/cm. Mot séng ngang truyén trén day theo chiéu x gidm véi t6c do 40 cmy/s.
Li do cha phin tir tai x = 10 cm bién thién theo thoi gian theo phuong trinh
u = 5,0cos(4,6t + 1,0) (cm). Hoi :

a) Bién do, tin s6 va budic song cha sc’)ng-_
b) Phuong trinh séng. | |
¢) Stic cang cta day.
- : a)50cm; 0,73 Hz; 55 ¢cm;
b)u 5,0cos(11,5x + 4,6t — 0 15) (cm)
c) 6,4. 10"2

3.4. Phuong trinh cia mot séng ngang truyén theo mot soi day duge che bdi
u = 0,15sin(0,79x — 13t), trong d6 x vi u duoc tinh ra mét vi t ra gidy.
aylidoutaix =23 mvat*O 16 s 12 bao nhisu ?

b) Viét phuong trinh clia mot sOng sao cho khi chéng chap.v6i song dé cho, s&
* tao nén séng dimg trén day. :
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¢) Li do chia séng dimg tai x = 2,3 m vi t = 0,16 m 12 bao nhidu 7
S ay-0,039m;
b)Y u=0,15sin(0,79x + 130} ;
c) 0,14 m _
© 3.5, Mot day thép, c6 khdi Tugng m = 4,0 g va dii 1,25 m, dugc cang dén stc
cang Fp= 1020 N.
a) Tim budc séng va tdn s6 clia &m co ban vi clia hoa &m béc 3 cha sing am
dimg trén day nay.
b) Viét phuong trinh clia séng dimg doi v6i hoa am béc ba.
S a)2,5m;226Hz;
0,83 m; 678 Hz;
b)) u = 2asin(7, SX) sin{42700).

3, 6 Mot day chi duge gm cé dinh & mot déu.
a) Chi ra cdce tdn s6 cong hudng cta day.

b) Néu ba hoa &4m lién ti€p ¢6 tan s6 13 360 Hz, 600 Hz va 840 Hz thi tan s6 -

chia am co ban 13 bao nhigu 7 o :
¢) Nhitng hoa am ndo c6 tdn s& d4 cho G cau b ?
d) Day dai bao nhiéu 7 Biét toc do truyén am 13 672 m/s

ol a)f (n—l 3,5, 7 s b)fl—IQOHz

c)Cachoa&mb&cB bac S vabac 7 ; d)!—-14m

3 7. Mot tau hoa chay thing vao trong mot hém nidi véi 16¢ do 35 km/h. Ngudi

14i tdu kéo coi, am phat ra c6 tin s6 440 Hz. Hoi ngudi 4y nghe ti€ng coi vong lai
i vich niti ¢6 tin s6 bao nhiéu ? Biét tdc do truyén 4m 13 332 m/s..

| | DS . 466 Hz.

3.8. Mot ngudn am c6 t4n 56 1 800 Hz chuyén dong déu trén mot du’b‘ng thing,

cach mot ngudi quan sat diing yén mot khodng [ = 250 m. T6c do cia nguon bing

0,80 14n tdc d6 cua am. Hay im :

~ a) Tén s6 clia Am ma ngudi quan sit nghe dugc tai thoi dlem ma ngudn di qua

trude mat ngu’o‘i do.

b) Khoang céch gifta nguon va ngum quan sit tai thoi diém ma ngudi d6 nghe

dugc am c6 tin s6 bing tin s8 ctia ngudn am.

P8 5000 Hz ; 320 m.

|

- (Hinh 1.1G). Mat BCCB quay quanh K,

CHU BE 1

1.1. Ta chi cin xét chuyén d{mg cua mit frude cua khéi BCCB' va tim van téc cua

‘céc dinh C, C, B'. Theo cong thiic cOng van 16, ta b .

VC = VB +VCB

Theo déuw bai v = v v v = 2v nén x4y ra hai trudmg hop :

Truong hop 1 : C
VCB ZVB - VC ZZVB va Ve = 2v
theo dau bai. Bigt vg vA Vo ta xdc dinh Ve
dugc truc quay tic thoi. D6 1a dudng thing
vuong gée voi mit BCC'B' va di qua didm K|

nguoc chiéu kim déng hd. Biét K, ta dé dang :
Hinh 1.16

timduge vy = VW2 V3 ver = /5.

- Lam twong tu, ta dugc v, = vv2 VA

Vo = V\[g.

Trucng hop 2 :

Vop = -3 = Vo =-295 A
ve = 2v theo ddu bai.

Bi¢t vg va Ve ta xac dinh duoc truc
quay tdc thoi K, (Hinh 1.2G).

Lam fong t ta duge : vg = vy/10 va

Ve EV“\[I—.:%.

L.2. Hinh 1.3G. ‘ _
a) Bao toan dong hugng theo phwrong x :

Hinh 1.2G

2mvy = My, + mv, {1
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Béo toan co ndng :

' 1 m _ m 2m 7
mgi(l - —] = ——-(v%x + v_%y) 3 v% + 7\/3

J2) o2
1Y 2 2 2. 42 '
| 2gl[1 - :EJ = Vix tViy +v3 -}2v3 (2)

Do tinh chét cha thanh cling nén chicu cdc vecto van t6c clia hai ddn méi
thanh 1én phwong clia thanh, ta duoc *
Vix 08457 + vy c0s45° = v, cos45°

Vix + Vly = Vz . (3)

~Vix €0545° + vy, c0s457 = v3c0845°

Viy ~Vix = V3 @
Giai hé phuong trinh, ta dugc : Hinh 1.3G
3 1
V3 —gl(l - -"-“‘“J
\/10 JQ— m 2m
b) Hinh 1.4G. © 7 S
Do tinh chat cla thanh Cu‘ng, nén 4p dung Yiy=h
cong thic (1 2), tasuyra: Hinh 1.4G

Vix=va=v3=0
V]y =V . o
Lic sap cham san van toc cua ban 1€ co phuong thang du’ng

_ Jodl.

T2
'BAo todn co nang : Emvl =mgl = v,

1.3. Hinh 1.5G.

A 1a mot diém cf)alchn chi tiép xuc
v6i day. |

“Theo cong thic phan b6 van 8¢ -

Vp.= Vg +®AOA (0

Hinh 156 |

bang v.
Chigu (1) 1én phuong day, ta dugc
' VoSing — o1 = v @
Két hUp véi diéu kién lan khong trugt @ = X—RQ- ta ducfc VO sine — 98 =

. r
vo > 0 néu sina < —
B

e 3 <
VR v < 0 néu sino

T
. . T
vy =0 néu sina = —

Suy 12 : Vo = Rsino —1

(day c6 phuong di qua K va K
\ khong con 12 tam quay tiic thoi).
1.4. Hinh 1.6G.
Ny =Ny =N; Fy<plN,
Fp=Fy =pN; FplN,
Chon chiéu chuyén dong 1am chiéu duong.

* a) Coi hai xilanh chuyén dong tinh ti€n nhu mot vat :

| F-T,-F)=2ma _ (1)
Xét riéng xilanh 2 - '
| Ny~ F,=ma" }
N - pN =ma 2
Céc xilanh quay quanh khoi tam : e —
%—mRzy = 'FlR -—:leR o _jf:,

4}

V1 day khong truct trén 1ong roc nénhinh chi€u cda v, 1en phuong day phai

)

1
EmRzy =R(E -pN) ()

1 ' . F, F;
—2~mR2y = FzR - FlZR

Hinh 1.6G

AN



1 _
é—mRzy = R{E, — pMN) {(4)
: a=Ry {5)
(Gidi he phuong rinh, taduge : F = F, =F, . - |
N-=E
2 : F
. < pNjy vl Np = mg — p— (xilanh 1)
1. (1 : 2
F==F —-+p _
23 \2 ) F
: < UN; voi Ny = mg + ;,LE (xilanh 2)
Cutichng: F<——CHME
1+ 2u+ 3;u2

b) VIN, <N, nén xilanh 1 trugt trude.

L.5. Chon chiéu (+) nhw Hinh 1.7G -

(O, ditng ven, K ditng yén tic thoi) -

(DQQ.R = U‘)IR = VC‘

2R =y;R =ac=a (1) ~ Hinh 1.76
Xét vatm: T, ~mg=ma (2)
: . 9 - ‘
Xét rong roc : (T) =T )R = MR%““ o (3
Xét con lan {coi K 1 tdm quay tifc thai) : -
MgRsino - T, 2R = 3MR

2 4
4g(Msina — 2m) |
M +8m

Giai h¢ phuong trinh ta duge : a =
Bién lugn :

Kh' L 2m ) . ' .
Lsino > Ve thia >0 : vat m di 1&n, con 14n 1an xudng va quédn day.

i e

N m o . \
Khi sina < Vi thi a <0 vat m di xudng, con lan lan 1én va nha day.

2 |
Khi sina = flg? thi a=0: hé ding yén.

1.6. Goi xe 1a vat 1, banh xe 1A vat 2..

Trudc hét, xét chuyén dong cha xe. Bénh -
xe tic dung vio xe mot lyc ma sit nghi can
try chuyén dong ciia xe (Hinh 1.8Ga).

Oz :F-F, =ma (D

Oy:N-3mg=0 (2)
Xét - chuyén dong coa binh xe trong
HQC gén v6i san xe. Trong HQC nay, xe ding
yén con banh xe chin thém lyc quin tinh

Fqi = —3md, (Hinh 1.8Gb).

Coi chuyén dong chia banh xe 13 chuyén

(O day diéu kién lan khong truot 1a a5 = Ry)
Xét chuyén dong (thanh phan) tinh tién cua banh xe trén xe ding yén.

Fql - Fmsn = 3Inal2

.Smal —Fo =3map ‘ . . 4

-Giai hé phuong trinh, ta dugc :

F

Msn

= %E  p3mg

hay -~ F<5umg.

dong quay thudn tuy quanh tam guay tic thoi K. Hinh 1.8G
Chon chiéu duong cho chuyén dong nay nhu
“hinh ve.
FR=1Iky= 6mR %y
3ma R = 6mR” % | | 3)
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1.7. Goi nem la vat 1, qua cau 13 vat 2.

Xét chuyén dong cha ném trong
HQC mat dat (Hink 1.9Ga).

Ma, = N, sina — ', ,cosa (1)

Xét chuyen dong clia qud cau trong a)
HQC gan v6i ném (Hinh 1.9Gb). Chon
cdc chiéu (+) nhu hinh v&.

may; = thcosoc + mgsina — F.., (2)
Ny, —mgcosa + magsina =0 (3)

2 A 2 2 a
F R =—mR = — R?‘ _Qi
msn 5 i 5 m R
5 b
maz; = EFmsn ' N
Fy =ma; - , o (5)

Nijg =Ny =N; Foon = Fpan (6)
Giai hé phuong trinh, ta duge :
' Smgsino cosa,

7(M + m)— 5mcoso.

1.8. Hinh 1.10G.

Vi xilanh lan khong trugt nén diém tiep xic

clia xi}anh v6i mit phing nghiéng ding yén (tai
thoi diém xét). Do dé khéi lugng m ditng yén.

T=mg . (D
. (Xem Hinh 1 70 & dau bal) '

Xilanh chiu téc dung cia cac luc Mg, N \ T
va Fmsn (chua r6 chiéu va do 16n vi c6 mat cﬁa luc
cing T).
| Ox : Mgsina ~ T+ F, ., =ma

Oy : N —Mgcosa. =0

1.9 1
. (T qun)Rx_iMRzym_z_MRZ_%

Hinh 1.9G

Hinh 1.10G

(2)

®

)

Frosn S BN : | (3)
m Mtano |
Mcosa M + 2m|

Giai he phuong trinh, ta duge : py 2

1.9. Cach I (H‘mh 1.11G).
Cm t4m phang gom nhléu thanh mong ghep lai. Ta da bi€t momen quan tinh

. 1
clia thanh méng, chiéu dai b, ¢6 khéi luong lam; Ia Ty = —1—2mib2.

Momen quén tinh clia tdm d6i véi truc x 13-

1 1 7
1 = Yl = —= b2 my = —mb’ 1 B
iz 2 : o
b -
Tuong tu I L a2 1 : *
: = —a”.
Ap dung dinh 1i vé tryc vuong goc 1 I, =1, + 1, i o
ta dugc-: Hinh 1.11G
I= —1—-m(a2 +b?)
12 : y

Cach 2 (Hinh 1. 2G)

Goi 1, 12 momen quén tinh chia mot phfm fur
clha tdm (phan gach gach) déi véi truc z di qua
khoi tam O' vi vuéng gbc véi tim. '

Theo dinh luat vé ti xich va tinh d6i xing, ta ch:

1yl 1
I':—— -—I :——-I
=53 e

Mat khéc, theo tinh chit cong dugc ctia momen gudn tinh thi momen quéin

Hinh 112G

tinh coa ‘}1— t4m (phdn gach gach) d6i véi truc z 1a ZIZ.

Ap dyng dinh 1{ v€ tryc song song cho hai truc z va z' ta dugc :

1. mfa?+62) 1 m[ a® + b
—L =1, 4+ — =T, +—
4 T4l 1s 162 4\ 16

2 4 p2
._Z_:ﬂ..a__j_'_b._) = :£(32+b2)
16 4.16

100N



110, (Hinh 1.13(}),‘

a) Xét mot 10p cau mong cd ban kinh r (0 <1 < R) va bé day dr. Momen quén

tinh cua 16p clu néy doi véi tam O 1a:

R .
dio =— I(dV) 0 5 -[O (4Tcr2dr)r2-
47—
3m R 4, 3mR’
Iop =——54n [ rfdr = ==
4nR ‘ AR-
3 e
Ip = ngz Hinh 1.13G

R S B (22 2}
D To- St =X 2+ 2)
~ Viba trye x, y, z tuong duong, nén ta c6 thé viét ;
IO=32mx2

I, =1 +I

Em(x +y1)w2émx

L.11. (Hinh 1.14G).

Vi tryc cta xilanh ding 'yén nén ta c6 :

| A |
Oyx: Eog mg%—w«Nz:O' (1)

Oly : _Fm52 + Nl - H’lg-—'z‘—' = () (2)

F = N
{Fmsl ~“ 1 3)
ms2 = UN _ | o
Tix hé phuong trinh suyra: Ny = mg\/i 1+p "; N, = mg«/i L—q _
S 2 wp®) 2 1442

Goi n 1a 86 vong quay cha xilanh cho dén khz du‘ng lai, thi cong clia hai luc ma

st trugt 14
umg«f

ZA = _(Fmsl + FmsZ)s = —“(Nl + NQ)QLTEHR = — :
-I_M

Ap dung dinh i bién thién dong néng LA = AW 4 ta dugc :

f,llﬂg\[—

2

2mi = @ — }—mRzmu
1+ u” 2

Suyra:. n= f___m_
4\[2_7q,1g

]; 12. Ta chia vong xich ctia chiéc xe tang thinh 4 doan cé khéi ]uo‘ng 1amy, my,
my vam, (Hinh 1.15Ga).

Vi banh xe chuyén dong lin khong truct nén K, K, I tdm quay tic thoi.
Doan xich KK, ti€p xic voi mit duong thi ding yén Wdz = 0, doan xich AB

chuyén dong tinh tién v6i van t6c v vg = 2vg, =2v= Wy = 2m, v

AV

b

Hinh 1.15G
Con hal doan xich m; vi m, néu ghép lai thi thanh mét banh xe chuyén dong
lan khong trugt voi van e v (Hinh 1.15Gb). '

o 1 5 1 :
Wd3 -+ WCL; —'ﬁ“(m:; +m4)v -Falo(ﬂ

. 5 _
1 2 1 2V : 2
= —(ma + myv" + —(my + my R —= = (M3 + my)v
2( 3. 4) 2( 3 .4 R2 3 4

. . : 2 2
- Tém lai: Wy = (2my + my + m4)v2 = (my +my +my +my vt =myv.

1.13. (Hinh 1.16G). |

'Goi dS 1 dién tich chia mot dii méanh z
hinh vinh khin, cach truc quay z mét doan r
(O<r<R): |

- dS =2mrdr

_Goi dF

. 12 luc ma sdi tdc dung vao dai
naty dé can tré chuyén dong quay ciia dai :

Hinh 1.16G
141
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m
dF,, = wdm)g = ug(«—-wi.Zmrdrj
: R

2
YZMZ_EMng__iug
I 1 n2 3 R
"2
- R
. JR 4. ug
L14. (Hinh 1.17G).
P-T=ma > . (D
o1 5 a
TR=lyv= —mR"“—
oY 5 R
1 '
T=—ma 2
5 (2)

Thay (2) vao (1), taduge : P—T=2T
hay T= m—3g- - 128

v = f2a8 = 4/2.6,53.1,0 = 3,61 ~ 3,6 m/s
Chii y - Ta c6 thé 4p dung dinh luat BTCN dé tim v :

. 1 2 1 2
" mgh =—mv” +—In©
2 5 2O

=326 3,3 N;a=653m/s?;

. 1 ) . : ) ,
Thay I = —mR% va @ = —Y-, ta dugc két qua trén day.
Y 1o 5 : R \

1.15. (Hinh 1.18Ga, b). - '

Piém ranh gi¢i K vira thudc vé mit phing
ngang, vira thuéc vé mat phang nghiéng (Hinh
1.18Ga). 3 |

Khi chuyén déng qua ranh giéi K, tam cua
xilanh vach mot cung tron OO, quanh diém tiép xiic

K, dong thoi t8c do cha tam O tang tr v dén vy.

147

_a)

Hinh 1.17G

Hinh 1.18G

Theo Hinh 1.18Gbta¢d :

2
mgcosa — Nj = e {1
. R
_ | 2
hay N, = m| gcosa =
R
Muéhn xilanh khong nay 1én thi N, > 0,
Suy ra: - v% < gRcosa -' (2)
Mt khéc, theo dinh ludt BTCN, tacé : . '

_ 1 3 1 2 1 7 1 2
meR + —mvy”® + —I[~Ho0° = mgReosa + —mvy + —[n © 3
g"z‘. 50 me 5 1.2011.‘

v Vi, | . _
'Ihay‘co‘z R W = Ky vathay Ig = 101 = wimR -vio phuong trinh (3), ta duge

V% = v2 + %gR’(l - COS o) 4)

Thay (4) vio (2), ta dugc : v < \/%{4-(7 coso — 4).

© 1.16. (Hinh 1.19G).

a) Truong hop 1 : Khi qua clu lan khong trugt thi dudng di cha O, quanh O
bing dudng di cia diém A quanh Oy, tacé: (R - o = 1¢

m:cp'ﬁ(R”’)a'x;‘i (1)

Iy

‘ : 2
Tai dinh : mg+N=mv .
 Re=x
. 2
N = mg = 0
_ CR-r :
Suyra: v? >(R ~1)g (2) ‘
Pinh luat BTCN : Hinh 1.19G

2 1 y)

1 1 2 1 2
C—mv] +=In o ==~mv° + = o +mg2(R-1) (3)
STV + oo 0 =g mve F oo @ Fme ( ) .

Kéthop (1), (2), 3) tadwoe
T o2 T a2 _ 27
—mvy =—mv- +mg2(R-1) = vy =,—(R-1)
1010 g2R -1 1Ty 8
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Truong hop 2 : Theo (2), tai dinh : v> = (R - g . ~ Keéthop (2) véi (4), ta duge :

Dinh lugt BTCN : ‘ | 1 | cos oy = 0 hay cg = 54°
: ' 17
| R )
—2—mv1 ZEY_“V +mg2(R ~1) ) b) Vi tam O chuyén dong tron quanh o,

nén acod .

= 3R —1)g

b) Gia slr vat roi tix géc o

v = (a+ b’ _ (%)

Vi K 1a tam quay tic thoi cha chuyén dong
quay cta qué cdu, nén ta cd:

. 1 1 .
Triong hop 2 : Em(O,QVE)Q = Emvz + mg(R — r)(1 - cos®) v = o = ap ©
. - 2. (0 1a géc m2 qud cdu quay dugc quanh K
N —mgcost = v hodc quanh O).
: R - a+b
VoiN=0,ta duoc (5)=(6)chota: ¢ = oL

3(R ~ ngeost: = 2(R ~1)g = 0,81v{ = —2,05R ~ g Néu b= 3a th @ = 40 = 216" (tinh 121G)

cosa = _0’6_83 == 133’1 1.18. 2) Truéc hét ta xét cic luc tac dung vio
thanh trong khi roi. Thanh chiu tdc dyng cta hai

lwc P va N déu cb phuong thing ding (Hich
1.22Ga). Suy ra kh&i thm "roi” theo phuong
thing ding. :

1.17. (Hinh 1.20G). _

a) Xét tai thoi diém khi qué cdu & vi tri
duoc xac dinh bing toa d¢ gbc a. Vi khdi tam
O chuyén dong tron quanh tam O' clia bén céu,
nén ap dung dinh luat I Niv-ton ta dugc :

- C6 thé xdc dinh méi lign hé gifta vg, © va
géc o theo mét trong ba céch sau day

7. T
Pht - mgcos(x N (1) Cdach I : Ding cong thucmEEan b8 van toc,
a+b : : Vo =V + @A GA
Tai vi trf ot = 0 thi qua ciu 10 khoi ban céu : © Hinh 1.20G Tir Hinh 1.22Gb, ta dioc :
N=0= mgcosag = my (2) Vg = macosa_(d{) ion) (1
P , : ‘ _ a+b. ‘ _ . : .
Ap dung dinh luat BTCN : Cach 2 : Ding tim quay tic thoi (Hinh 1.22Gc).
‘ . / i
mg(a + b)(1 — cosay) = é—Isz (3) VG = w(KQ) = (5 C0S (dg 1om) (1)
. R . Céch 3 : Chon tryc Oy 1am truc gdc dé xdc dinh
Thay Ix = —S—ma2 va o = — vao (3), ta duge ;. @ vi y cha chuyén dong gquay ciia thanh quanh G :
: | e , ® =B’ = o (Hinh 1.22Gd).
: Fmy " /
mg(a + b}(1 —cosay) = 4 = g
g( X 0) 0 €Y yG = 5 sino |
| ot | . Hinh 1.22G
144 . Ce . ‘. o 145
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VG =yg = Ecosa,ec’ = wé—cosmm (dai =6}
Ap dung dinh Tuat BTCN
' mgi = mgisina } »~1~»mv2 + iI @’
| 2 72 P
Thay w tlr phuong trinh (2) vao (3), ta dugc :

\j?agl(l - sina)cosz’o{

1+ 30052(1

"b) Khi sép cham mat phang ngang thi =0 :

maét _phfmg ngang thi v, =0, A dbng vai trd tdm

3 A -
V G fd E g! ) == T .';'- e

Ta ¢4 nhan xét, khi thanh AB sdp cham vao

quay tic thoi va Vi vudng géc véi thanh AB
- (Hinh 1.23G).

1.19, (Hinh 1.24G).

a) Ox : Fcoso.—~ F, =ma : (1)
F R~ Fr=Iyy = BmRZ% )

Tir (1) va (2), suy ra

Hinh 1.23G

(2) — Khi cosa = Téy a=10:1luc F ¢ gid di qua diém tiép xic K. Do d6 khéng
gy ra momen dgi v6i K :v = 0. Cudn chi ding can bing. W
o1 J
(3) b) Ap = AWy = Emv2 + %Ioa}_z : (5)
t FA2(R _1)?
Thayv:atvémz—"—]—:a%véo(S)taduo’c:/—\Fz ¢ Zosu D .
R R _ 2mR“(1 + B)
Co thé 1am theo cach khdc :
' 2 2
t i
Ap =Fscosa — Mgy = L cosa - Frl—
B - 2 2

Fi? a(Rcosu*rr) B Ft? F(Rcosa — 1) (Rcosa —1) -
2 R 2 ml+p)y R '

Yy = Jvg

A w thz(R cosoL — 1')2
F = " ;
' 2mR?(1 + B)

1.20. (Hinh 1.25G). ‘

Cdc ngoai luc tdc dung vao hé "vat M, con khi, day
@. .. treo, vA ong roc” 12 trong luc cha vat, trong luc clia con

| khi, trong lyc cha rong roc va lyc cha gia do tdc dung vao

truc O cla rong roc. '

" Téng momen clta cdc ngoai lyc nay déi véi truc quay

g IR €os QL — T) (3) : O cua rong roc bang 0 : M) = 0.
mR(l P TR Do dé, momen dong luong chia hé dé1 véi truc O duce
_ F(BRcosa +1) S0 ( 4 e bao toan. Xét trong HQC gin véi mat dét, ta viét
S T R T p) Hinh 1.246 T T Hinh 1.256
Theo (4) va (1) thi fuc Frsn 1uon luon hudng vé ben tréi. - (lc sau)  (Ydc ddu)

- Theo (3) thi:

. T . - . 7 : o
~ Khi cosa > R a > 0 : cuén chi chuyén déng sang phai.

. T k] A2 ,.. Zy
— Khi cosa < 3 a <0 : cudn chi chuyén dong sang trii.

Vi con khi leo 1én, nén day & nhdnh trdi di xuéng v6i van t6c v so v6i mat dat,
con day & nhanh phai va vat M di lén véi van téc 1a v. Goi van t6c cia ki doi vot
ditla vy. '

Chon chiéu duong cho cdc vat nhu Hinh 1.25G, taviét: _

~RMv, + RMv + T =0 (1)

TAT7



2 Y
—Rdmv, + Rdmv + MR — =0

124

—dv +5v=0 ’ (2)
7 Ap dung céng thife cong van téc cho con khi va nhinh day bén trdi, ta viet :
| V)=l Vday |
vi=uoy | ®

Thay (3).\’510 (2), ta dugc : —4{u — %;) -%*-SV =0

Gy - du=0 = v:gu

-1.21. Giai doan thanh rof xuong : ng— = liom% _ L ~Mi?w?
‘ 2 2 23
Suyra: 3 ® = %g : (1

Giai doan déau A clia thanh va cham vao vat B. Téng momen ciia cic hgoai
lyc tdc dyng vao hé d6i v6i O bing 0. Do dé, ap dung dugc dinh luat BTMMDL
chohe . ' '

IO{DI = 100)2 + mvBl
{ngay trudc va cham)  (ngay sau va cham)
o - 3mv : - :
hay i @ = 0y + ———2 o 2
y 1= 02 _ @

a) Néu va cham mém thi sau va cham VR = Vp
o vy = Wyl | 3)
Gidi he phuong trinh (1), (2), (3), ta dugc :
. s

Ny = —|—
2" M+3mVY !

(M + 3m)
b). Néu va cham dan héi thi dong nang ctia hé d’ﬂmc bao ioan :

1 I i 2
e Y = —Tnos +—mv
20 1 20_2 9 B

(ngéy trude vacham)  (ngay sau va cham)

? .
3 v
o = s + B (4

M2
Gidi hé phuong tinh (1), (2) va (4), ta duge @
ZM \ﬁm M - 3m 3g -

§ oy = e
M+5m a M'+3m {

Vg &

Bién luan
- Néu M > 3m thi @, > 0 tha.nh mep tyc di sang tral,
— Néu M = 3m, thanh diing yén.

" Néu M < 3m thi w, < 0, thanh béat o lal.

1.22. (Hinh 1.26G).

a) Dita tré ngdi xuéng & vi i bién vh dimg ién khi
qua VTCB.

b) Khi qua vi trf can bang, dia tré ding lén dot
ngot, thanh chia kip thay déi vi trf. Tong momen céc
ngoai luc déi véi truc quay bang 0, nén momen déug
Iugng duge bdo toan & :

Loy = Lo, - : Hinh 1.26G
Vi Il = 12 nénr(ﬁz > ﬂ)]- ‘ l .
| U T DT {(,02
AW, = =T a5 — =l = -Loj|—>-1|>0
Wa =5 hor =59 211Lm1

Pong nang ciia hé tang lén. Sy ting dong nang niy ¢6 lién quan dén cong coa

céc noi lue (tiie 1a cong thye hién boi luc ctia ¢ bp chan).

¢) Tir so do Hinh 1. 260 ta thay
Wy, = W, =mgh(l ~(:0380}l

| @
‘WdH = WtC' = mgly {1 — cosB )J

Wap _ o3
Wy Ilw%
N .[2(} - C@SG}} *' _1_.1_.

Thay (1) va (2) vao, ta dugc : -
Y T T cosByy I
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0 2
' . i
 ha _ 1'""' COSBI _ 1111 _ i . Slﬂ? . -1__
Y _ l1-cosBy LI, k sin%— k-
_ . 5 ‘
- 2 2
. 0 _ -
Sm?2 { ‘ sm??‘
Tuong tu: | = | = — 7 | =
v B . 2 . o
sin ~- k smg—on k"
Thay 0, =— va sin— = = vlo, taduge : k" =
2 2 2 :
' 03
02 In—2
= nink = -2 = n=-—>2
2 i ink

1.23. (Hinh 1 27(}) Trude hét, ta xét didu kién dé qua céu dudi khong ndy ién

T+N=mg
N=mg-T2>0.
T<mg
Khi 4y, qua ciu trén quay quanh qua cdu dudi :
- ) ’ 2

2
T:#—‘mgﬁmg
Suy ra : 2<2gl

Vay diéu kién dé qua cu dudi nay 1én ngay l1a :

| > 2g! | (1
Khi qua cau dum dd ndy lén thi qua ta doi chuyén
dong vira tinh tién vira quay quanh khéi 1am, Tai thoi diém
qua ciu trén nhan duge van t6c v, thi khéi tam nhan dwoc -

van toc 0 vy chuyén déng giong nhu mot vat bi ném

‘ngang (Hinh 1.28G). Théi gian &€ khoi tam roi dén san 13

Hinh 1.28G

J% \[ 7
i o= —— 2 —_
g g

Ta d6i quay véi van 1o gég ) khﬁng d6i quanh khdi tam vi M M. By = 0.

Muén cho ta doi cham san & tu the€ nam ngang thi trong thoi glan t = \[:

g

‘ | \ BT
ta doi phai quay dugc mot goc bang g + kr, nic 1a 101 thicu bang 5

Tir o = ot, su ram—E g
(P" v y : 2 l

Mit khic, v | oag Yo
at khic, v m(— = e

nén cudi cling ta duge ..

T
YO(min) = ‘“\/Q'

2

1.24. Chon chiéu duong cho chuyén dong tinh ti€n va cho chuyen dong quay nhu

Hinh 1.29G. .
 @Ox:-F_=ma W
Oy:N-mg=0 (2)
| EMgy=FpeR =loy (3
Gi&i h¢ phueng trinh, ta c_iudc 4 |
a=—g > Vv=vy— gt (4)
- ZR“tg - %“}t{g = u). 5 ”“ltft (5)

—mR2

b) Diéu kién lan khong trugt -

v=00R
. 5
vy Mgt = Eptgt

2V
==L

7w

‘ 5
- Thay vao (4) ta dugc : v = 7\/0 = const

Hinh 1.29G

-~ \{fﬂc

K K,
Hinh 1.30G

- (6)
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. ¢) Dé tinh L ban diu d6i vai fruc K, ta 4p dung dinh i Ko-nic

L}{ = LO + KO A Mg
Ly = - 0+ Rmvo = Ly = Rmvo ‘ ‘ (N

d) Momen clia cic luc doi véi tnic K ludn fudn bcmg 0 nén momen dong lugng
doi vdi truc nay duofc bao toan :

LZ = RmVG ' (8)

(Ta co thé kiém tra lai két qua bing cdch tinh khde. Gia sir tai vi of K, qué

bi-a bit ddu lan khong trugt véil v = 5—;-(1 vavoi @ = %%D_ (Hinh 1.30G).

iK ::io] +@1 A TV

5 ' :
L, = 2mr2 20 4 ok m2Y0 = L, = mRy,
5 7R 7

A = RSN TR R B B

.-e). mst = AWy = Emv +5101m —Emvo
L 25 5 1 25 v n
= - 0 + - ?—mRz;—élQ— - lmv{% = “—1—]"{1‘\/{2)
2 49 25 T49R? 2 7

1.25. (Hinh 1.31G). | |
a) Khi dit xilanh dang quay xuéng dat thi & chd tiép xidc K cha xilanh V6t déit

c6 vi # 0 va hubng vé phia bén wrdi. Luc ma sat truot xudt hién tic dyung vio -

xilanh huéng sang phai. Luc ma sdt c6 tdc dung lam ting van t0c cia kh6i tam cua
xilanh va lam gidm van t6c géc ctia xilanh quanh khéi tam.
Khi v con nho hon R thi xilanh con trugt vé bén phé:i;
Oy:N-mg=0 O '
Ox :F,, = ma )

Bnst _ BN : NE
Suyra: a = ——- = — = lg = const
m m

M = -F \R—;mRzy (3)

—QHg . _. K ?:nst
R - Hinh 1.316.

by = af = gl (43
2 &

Tir didu kién lan khong trugi v = Ro, suy ra

‘ 2pg
pety = (031 - "fé"ti)R

U)lR
3“811 = (DlR > tl = "
SUE
2 R |
Thay vio (5): © @y = o — 22 = @ = <o ©6)
- R S}ug
1. 2 {1 2 1 2) 2.
= —lwy — | —fw5 4 —mv = =—W
2 e R A Q=3 W
: ' MR R , N
d) § = la.‘i:’% = ipg o Ll R (phu thudc vao ).
f’& 2 Jug 18ug .

1,26, a) Vi trong giai doan diu vy < @R, nén vy = v — @R < 0. Luc ma sét truot

xudt hién huo’ng v€ phia trudc. Luc nay ¢6 tac dung iAm tang vy va lam gidm o
¢ho d&n khi vy = oR thi qua cbu lan kh(mg trugt. '

b) Chon chiéu duong cho chuyén dgng tinh tién theo
khéi tam va chuyen d6ng quay nhu Hinh 1.32G, ta ¢6 h¢

phuong trinh :
ma=pmg (1)
Toy = ~umgR (2) | -
| a=Ry- (3 TR
Giai he phuong trinh : Goi t; 1 khoang thdi gian ké ti Link 1.32G

liic qua cu tiep xdc vai mat phano cho dén hic né bat dau
1an khong trugt.

Tir (1) taduge: v = et ‘ “@
5 ‘
T (2) ta dugce : Wy = Oy — ﬁtl 7 (5
| 2R
[ . ' QR(DO . ZRO)O ]
CTor (4) va (5) suy ra = vy = ——— = const

Tug 7

1R3
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1 5 . 2R%e]

2 4%ug
. 1 2
(P:(DO{I +“"““}’ti2 :CDO(QRCDO +l[m5_}lg_) 20)0R
| -2 Tug 20 2R J{ 7ug
L9 _ 9w(2)R '
L 2n 49ug

'd) Vi p rat 16n nén qua cdu khong trugt ma quay quanh diém ti€p xtc K. Mat
,l;hac vi ZM cua cdc lyc d6i véi K = 0, nén momen déng lugng clia qua cdu duoc
a0 toan.

Lic sﬁp‘cham san: Ly = Lo + K_’O A mv’% = Lg = %mR2w0+ 0.
Liic cham san :

T . .
LK :_'IK(DI = ngz(ﬂl

7 2 2 o 20 - 2R
—mR“®, = =mR =20 vy, = 0
5 | 1 P m (DO :>- ] ~ va ¥y 7 .

L27. Céch I - Chuyén dong (thanh phdn) quay quanh G véi gia toc géc v (tii
t=0) (Hinh 1.33G). - |

Mg =Igr
N/ cosa = im(21’)2y ' ’ |
12 o | (+>l
Ncosa. = | e [
cosoL = gmly (1) : - Tmg
. S Hinh 1.33G .
+ Chuyén dong quay thudn tuy quanh tam
quay titc thoi K v6i gia téc gée v (tai t = 0)
(Hinh 1.34G).
mg/cosa =-IK“:’ = '[IG + m(KG)Q}y A
. , . !
gcosonmly(»—+cosza) (2) ME&). -
: .3 ‘ ' Vo B Y .
Kethop (1) va (2), taduge : N = — D& o k1346
: 1+ 3cos’a |

B = |

" Tai thoi diém bt ddu tha tay thi v = 0, w =0,

Cdch 2 0 Chon trye Oy lam trge goc dé xdc dinh ® va y cha chuyén dong
quay. Theo Hinh 1.35G tacé o= =o' vay=p"=

+ Chuyén dong clia khéi tam :

mg — N = mag 3.
Vo= Isinot
YG = Jcosa.o = —~lcosaLo X

L _ ) : ' o Hinh 1.35G
yg = ~{sing.o” - fcosouy . .

tai lic tha tay o = 0 nén ag = yi = —fycoso. (dai s0) ' (4)
Thay (4) vao (3), ta dugc :
—mg + N = —m/cosa.y '
+ Chuyén dong quay quanh khoi tam :

Nlcosa = %mlz'y ' (3)

Két hop (5) v6i (4), ta duge : N = ——E——.
' 1+ 3cosa
1.28. Ta phan tich lyc }"5 ma thanh téc dung lén
qua ciu 3 thanh hai lyc thanh phan Fo va Fy
nhu Hinh 1. 36G.

Qua cédu 3 chuyén dong tron quanh tam O

a, = VT =‘O, 4 = ly.

+ Theo phuong huéng tam :

| Hinh 1.366
Fy =F, —mgcosa =0 '
— F, =mgcoso c - (O
Theo phuong ti€p tuyén : F, — mgsina = ma, = mly (2)

Pé tim y ta xét chuyén dong quay ciia con lic quanh tryc O :
2 M) = Ioy

BNl



~mglsino =3ml’y = y = jﬁ%?}ﬁ (3)

_ 2 ' .
Thay (3) vio (2), taduge :- I = gmg 8111 O . {4
Vay luc ma thanh téc dung lén qua céu,3 [a |

F= '\/Fg + th = %—g“'\/4 + 50032(1

1.29. (Hinh 1.37G).
~ a) Dinh 1i bién thién dong lugng :

Ox: m(vy —vy) = Fpdt - (1) -
Oy : m(vy —v,) = NAt 2)
Dinh Ii bién thién momen dong lugng :
ngz(m'; ®) = - RAL 3) Hinh 1.37G
Theo ddu bai : ‘v'yt =_|vy‘ VA AW, =0, tac :
Yy ==Yy, | (4)-. :
1 {2 oy, 12 o9 1 g gy 12 900
Em(vx +vy)+§.§mR o —-—m(vx +vy}+—.-5—mR w
o ' 1 _2R v L -
hay _ : (vx - vx)(vx + vx} = -5 (0'— o)Yo'+ o) - {5)
Gii he phuong trinh, ta duge : '
" 1 1 10v
v, ==(3v, —4Rw}; ®' = | 30+ X).
=2 (o - 4R} o' = 5[ 30+ 1
Bién ludn :

e @' < 0. Sau va cham, béng quay theo chiéu ngugc lai véi trude va cham.

' .3
ovx>0kh1m<ﬁ.

sv;{:{)khiw#?;.

ev'x<0khio)>3:;§.

d6i v6i moi diém déu bang 0.

by Ap dung cong tiic phan bd van 16c dé tim Vg va Vi

Vg =g + @A OK  vgm v+ oR v = v,

Vi =g + @'A OK o KNT,

Bve 41{_(1})_(3(0}{ 1o )
7 7 7 7"
Vi = —(vx + mR) = —-VKK : ka = —Vgy

Suy ra: Vi = —Vg (Hinh 1.38G).
1.30, (Hinh 1.39G)

, _ . \jy
-Pé than xe khong bi gquay thi tng ¥
momen ciia cdc ngoal luc tdc dung lén xe

Hinh 1.38G

D6l voi digm K ' - i
PCOS(I._I -+ PSH’ICLh = NQQJ Hinh 1.39G
= Ny = E(C‘O’SOL + sin OL.E]
2 _ /
D61 v6i didm K, ¢ Peose. = N2/ + PsinoLh
: a _ ]
= N = E(cos& - sina.hj 2 {0 = tano. £ —.°
2 [ ' _ h
Khi géc o cuc dai ma xe van di lén duge thi 2 tanoy,, = «]2 M
: E =0
N] :0 = msl s
Fg = Psina
Diéu kién dé banh sau khong bi truot 2 : Fi g < N,
. P h .
= Psino = HE COoSQl +—I—.smoc
Suy 1a tano < W o - L@
: 20 —ph . :
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Cong thitc (2) diing véi moi o => diing cho o,,. L 2.2, Bien do dao dong 16n nhit dat dugc khi khéng ¢é sy mat mat ning lugng, tic
i i3 khi vai M khong trugt trén ban, Do vat M ding yvén nén VTCB clia vat m ing
Kéthopvgi (1)taduge: p 2 o : ;

Vi Al = 2.
k . o
Khi vat m & vi tri bién dudi thi vat M van ding yén nén ta ¢6 :
‘?- o : - a2
CHU E.E pe Thay kAl = mg vﬁk:mmzzm.i% vage (1) ta duge ;
. T

2.1. Hé xem nhu mot vat ¢6 khoi lugng 2m méc v6i hai 16 xo (Hinh 2.1G).

9 .
m(g + -4—T52—-A1) < uMg = pu8mg
Tal VTCB . Fl = FZ > klAgl = szfz . T .

. o 4 . ) -
: o . :
Taili do x - X 1 o+ 47:2 A; < 8ug
F=F; + F) =k (Al; - x) — ky(Aly + %) R , T |
= kAl — kpAly — (ky + kp)x o Ay € - 1,4g =0,0886 m = A, < 8,86 cm
Ryt Hinh2.16 | - | 4r? . |

Khi vat m & vi tri bién trén thi day van cing, Tacd :

T20 = k(Alj— Ay =0

= F=—(k; +kypx = 2mx"

x4+ mzx =0

o= /M_lm
. - 2m

1

'mgm% T2 _gT2

msn = | . . - A S Al = — .
ReE = F .:: | 2 0 k - m 4 nz 4 nz :
M- 660000000 E 1 '

e

_ . o x ' o Ay < T 0,063 m = A,<63cm
1 1020 | R | : |
oA o2 T 1.95~1,9Hz o Hinh 2.2G - T A, <8,86 cm vd Ay £6,3 cm, suy ra A, = 6,3 cm.
- Xétrigng vat 1 61i do x (Hinh 2.2G): - o 2.3. Néu khong c6 bic tudng, con lic dao dong véi

mx" =k (A} = %) = Froe chuld Ty = 2n \ﬁ . Khi va cham dan héi thi van t6c
g

Thay X" = —@’x vao ta dugc : ~mo’x = k,(Al ~x) - F... , N ) ) .
: E o chi déi hudng chif khong doi do 16n. Do d6 chu ki

Booo= kAl —kpx + m(_lil.iikz_)x = B = kAL 4%(1(2 “kx giam di mot luong 13 t. T Hinh 2.3G, ta ¢ :
m - L : -

msn :
, [ o @:Bcosmtvéim:x/%
Suy ra: kAL +—(ky, — kx| = umg : )
- ‘ ‘ 2 . : Tai t=0:0=0;
Cudi cling ta duge : x| 0,06 m hay A =6 cm. ' ‘ o t=1,: ¢ =0 = Pcosmt; Hinh 2.3G

arao S 1 ' . . . : 1RO



o 1 o
= COSMiy = — =™ {y = —arecoes-
B o
2 o TO a
T =20 = = arcCos~— = ~>arc cos—
© B-=

VaychuKiT=Ty—1= T()(l — -gafccos%J = T= 2\/i(7‘c —~ arccosE)
g

7

2.4. Chen trye Ox ¢6 goc tai dinh clia mit phing
nghieng (Hinh 2.4G). Tai toa do x ta cé

mx'" = mgsina — F_, = mgsina — mgeoso.bx

H » taﬂ(}'
X m—gbcoso{x—_ - j

tan o )" _ fan o
L= [X - ] = —gbcosa(x - ——»—j

b b

tanc
batX=x WT,tadu’(ﬂ::

» 9 9 Hink 2.4G
X." + @ X =0vf 0 = gbcosa

_2n 2w
®  /gbcosa

| Chuyén dong clia vat tir dinh mat phing nghiéng xubng cho dén lic dimg lai

T

gib’ng nhu chuyén dong clia moét con lac 10 xo tly vi tri bién niy sang vi tri bién kia,
wic Ia "gia dao dong dicu hoa" trong mét khodng thoi gian ia ET.

Vayt=lT=' n

2 Jebcosa

Chit§ : = VTCB cita vat a x = &

~ Thé nang cha vat gidm ding bing cong cha luc ma st trugt.

14N

2.5. (Hinh 2.5G). |
Phuong rinh lién tuc : 5%, = 5;%,
Syvy = 8yvp = 53v3
Chon mdc thé nang tai muc chit 16ng khi dimg
yén. Khi dé khéi chét long Am coi nhu duge
chuyén tir toa do x; & dudi muc cén bang dén toa
d6 x, § trén myc can bang :

+
W, = Am.g(ﬁ%ﬁ) = pgSixy (2{—1—-2&]

Goi my, m,, m; 14 khai lugng clia chét 16ng trong méi nhénh, ta ¢6 :

Hinh 2.5G

2

XSI .
= pg——(8, + S
pg282(1 2}

my = pS;h ;my = pSh;my=pSsl

Wa = %(;m}vlz +myv3 +myvi) = %p[h(slv% +5p3)+ 183"%}

) 2
]. 2 Sl Sl
=V | h—AS; + Sy ) +1—

2

W =W, ;i- W4 = const

i 2
1 Sl 2 1 Sl S] 2
=—pg—I_{S; + 5 +—p| h=—(8y + S9) + {—|v] =const
2%’32( ) + 83 )x] 2'p_ Sz( 1+572) 55 |1
i 2
dw 5, . S, st
CX o peZh(S, + $)xx; + p| Rl (S + Sp) + 1ok [vyvy =0
" PgSZ( 1+ 3% Xy P_ Sz( 1 +57) s, vy =

Thay v; = xj vA vj = X; vao, ta dugc :

SS "
g(Sl + Sz)xl -+ |:h(s1 + Sz) + fé—?’]){l =0

3
" Sp+S -
hay Xy + 25y 2)5 g %1 = 0
NS +S,) + 1712
g
Suy ra w =
S15;
(Sl +- 82)83

161


https://www.studocu.com/vn?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=co-hoc-2-day-la-tai-lieu-chuyen-sau-ve-vat-ly-dung-cho-ca-cap-3-va-co-so-vat-ly-tren

2.6. 2) Diéu kién dé vat chim hoan toan 1a
po(ﬁnR?’J 2 pL(ﬁnRBJ = oa=20 2
3 3 PL
Piéu kién dé vat chim mot nira i :

po[gnRg'} = pL[§RR3] = a=U3

b) Goi V, 14 thé tich phdn chim (Hinh 2.6G).
dV = m(R? — x%)dx
2 X

X—R
V, = -3451{3 + i} a®R? - x%)dx = V, = :rcXZ(R ——3;]

N \ | X
Diéu kién cén bang 1a : py (%TERSJ = anX2 (R - _?;J

= 3R-X= 4?53 = b=3R vac=4oR’
¢) Khi 4n chim nhe thi luc kéo vé 12 ; |
F=-p AVg X3
AV, = A{nXZ (R - %H = M(2RX — X2)AX EE
=nX(2R - X)x  (dat AX =x =1i d9) Hinh 2.6G

F=—pgnX 2R ~ X)x
mx"=—p; gnX(ZR — X)x
. 3eX(2R — X.)X B

Po [EKR?’JX" = —p gmX(R - X)x = x" -
' 4aR”

3

— Vat dao dong diéu hod v6i © = ’w
4aR

2.7, Chon HQC gin véi mat phing nghieng. Khi &y vat chiu 4 lyc 12 P, N, Fus,

ﬁq; . Chi xét céc lyc (hoic thinh phan luc) nim trén mat phang nghiéng thicd:
- — Lyc thanh phan P huéng theo dudng doc chinh va ¢6 do 16n P; = mgsina. |

— Lyc quan tinh hudng ra xa VTCB va ¢6 d6 I16n Fy = ma? [x].

1L

- nén Fyn khi phuong dao dong

— Luc ma sat nghi can bing véi hai lye trén va ¢6 46 16n Flue € pMgCosa.
(Hinh 2.7G). 2
Piéu kien dé vat bat ddu trugi 13 . =

-

?’3 + %ql + }Sms(max} =0

Vi Frgimax) = HMECOSQ = const,

triing véi dutng ddc chinh (Hinh 2.8G).
Khi gy tacé :

. g | +
mgsmj + Fq{(min) = pIMgeoso. : gg ‘ th(min)
= mo” |x| = mg(ncosa — sina) Hinh 2.76 _ Hinh 2.8G

= mg(p — o)

2 8 ,__1__/g(u—0t}
m(min)”x(“_a)’f—_zﬂ A

2.8. a) Hat cudm dao dong theo chn ki cha mot con lic don c6 chicu dai ViZ -a?,

Ny 4
thclavé oy = |———==.
1 ,\/l_z_az

b) Hinh 2.9G. Chon moc thé nang iai VICB: hy = vi* ~a%,
ho= I —@+x? =B —(@~x)? N
- ([1 —_ 12)(]1 -+ ]2) = 4ax _ —_-.“-_—_x :0 B
]
2ax A elip
l] — iy = e— ax ) s~ I
h+h =2 ) Hinh 2.9G
| ax 2 3 |
Ah=hy—h=+12 -a% - (Tw —(a+x)
_ 2 2 _X_ 2 2 . _X_
N Y (1- 1 7 i a{l 1+2!2J
. 2
1( 5 2)}(
Ah= =\yI!I° —a” J—
2 2

1L



Bao toan condng : W = mgAh + %m‘vz = const

1 2 5 X2 1 2
mg.—i\yi° —a” == + —mx” = const

ﬂ*()mg\l a2x+x

dt

12 ——a2

[2

H@t cudm dao dong di€u hod véi w, = &

'¢) Qu§ dao clia hat cudm c6 dang nhu & hinh & ddu bai khi T, : 2T hay
632=%1~..Ttrdésuyra:i=—g—. |

a3

2.9. a) Bao toan co ning : -%k(z}u.’)2 = mgh,

omgh _ 2.70,0.9,8.49
(ADY? 242

b) Chuyén dong nhay xuéng gém hai giai doan, giai doan roi ty do va glaj
doan dao dong diéu hoa (Hinh 2.10G).

Thoi gian roi tu do :

2h1 2.25,0
= = —— =2258s. . _
1 \/ o \/{ 9.8 o | Iy=25m

= k= =116,7 ~ 117 N/m

Tan s6 gée cha dao dong :

‘ A=18,12m
Chu ki dao dong : ‘ ' l
' Vitri bign
2n 6,28 : .
T = - "1 =4,868 ~4,87 s. Hinh 2.10G

Vi tri c4n bang cla dao dong diéu hod :

mg _ 70,0.9,8
k 116,7

" Bién do dao domg : A =49 — (25 + 5,878) = 18,12 m.

kAl =mg = Al = = 5878 =~ 5,88 m

- Al=5,8%m k|
_ JE _ [U67 oy s vics | 4
m Y 70,0 o | o

Dua vao tinh chdt tudn hoan clia ham diéu hoa, thoi gian chuyén dong 6 vi
c6 1i do x = —5,88 m dén VTCB bing thei gian chuyén dong 1y VTCRB dén vi trf c6
Hdox=588cm: ,

x = asinot = 3,88 = 18,12sinot,

= ty -:iarcsin( 5’88J=0,255
©

b

3 “ A P N : 1
Thoi gian chuyén dong tir VICB dén vitribiénla: ty = ZT =1,22s.
Chu Kiclia synhdy [ ©=2(t +1, +13) = 2(2,258 + 0,25 + 1,22)
‘ t1=745=74s

210, 2y i ch1 xét chuyen dong cia heé
theo phucmg cha day n6i nén ia c6 thé
b6 qua rong roc (Hinh 2.11G).

Trudc hét fim gia téc cua vit 1
trong HQC mat dét (Hinh 2.11Ga). '

F, ~myg F
o =SB ) b m g
1 1
. . ., Hinh 2.11G
‘Chon HQC gan v6i my dé xét chuyén "
dong clia m, (Hinh 2.11Gb).
| moay =myg —F = Fy
. F '
Myay| = Mipg — M (....L& = g} Fix
my
Mydy = m(____ml + M Jk(AIO + x) + 2m,g (2)
1y
Tai VTCB, 10 xo dan Aly, x =0 va ay; = 0.
Khi dy phuong trinh (2) trg thanh : ‘
{m]k% +2myg = 0 3)
my .
. . o (mprmy)kx .
T (2)va(3),tacd: ————— = myX ",

Cmy
k(ml + mz)x
myi;

hay x"+ =0 = x"+ ;}Sx =0 (p1a khéi lugng it gon hé)
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. ) k
Suy ra hé dao dong dicu hod véi @ = \/:
M

b) Tai t = 0, 16 xo khéng din va vat & vi trf bién vi v5; = 0. Suy ra A = Al

2mmyg

‘Theo phuong trinh (3) ta dugc : A = Aly = km f )
ml- mZJ

2.11. vat dao dong (it ddn theo phuong trinh : x = Ae Meoson,

2
: {k
Véi?u=-~13wvé03= w%—i—,trongdémoz _—

O thdi diém t, : cosot, = 1 va x, cuc dai,
Sau 20 dac dong toan phdn, fic 12 sau 20T, cose(t; + 20T) = 1 vax, lai cyc dai.

- : ~A(t;+20T) |
Theo ddubditace: 2L ¢ ' 1 o _ 1
x; 10 e~ M 10 10

3= 10 506 1072

40
b=2mh = 2.0,500.5,76.10 % = 5.76.10 2 N.s/m

2
m:z—“:mad/s; ‘= wf -A% = 1+L_10002~1
T - D mz

= Ty~ T ; k=ma} = mw’=493 N/m.

2.12. a) Khi gid d& va vat m déng yén (Hinh 2.12Ga)

mg = kAl
Khi gia d& dao dong :

X| = a;COSML = X} = —0’a; COSOL
Chon HQC gin véi gid d3. Trong HQC nay gid

dg ding 'yén, con vat m chiu thém luc quan tinh
Fq = wmxl (Hinh 2. 12G)

Chon goc toa do tai vi tri cich gid d& mot doan
bing f + Al va xét vat &1i do x. Ta c6 phueng trinh -

a)

Hinh 2.12G

mx" =mg — k(A/ +x) - bx' + mmza]cosmt\

. y b :
Kéthop voi (1), taduge © x"+ —x '+ —EX = wza] cosmt (2)
m m

b) Trong ché d¢ 6n dinh, vat m dao déng diéu hoa theo phuong trinh :
X = Acos{ot + ©)

Vi A= mmalz (3)
JEwmo) et
o
b
tang = - i (4)
me — — ' ' . '
)
, \/? k ’) k
C) iy =,[~ <= —K e = —Kmno
m m o

Mat khac, b 1ai rat bé nén (3), (4) tr6 thanh A = a; va tanp = 0.
Vat m dao dong theo phuong trinh : x = a;conot.

Suy ra bien do vA t4n s6 dao dong cua vat m bing bién do vA tdn s6 clia séng
~dia chén.

2.13. a) Goi I; 12 momen quén tinh ctia »3: kh&i 1ap phuong (phin sim mau &

Hinh 2.13G).
Theo tinh chat cong momen qudn tinh ta c6 :
1

Liop=~1
| O 4 O
Dira vao cong thic I = ):mirlz va theo ti xich tacé
_ : _
1 = ] 2
110 =10 (2)

‘Theo dinh ii Sté-no — Huy-ghen tacé:

a\/_)

4

Hinh 2.13G

Iyo = Lo, + —{ 3)

4

T (D), 2)yva@B)suyra: Iy = %maz.

a 2
Cuoodi cong ta duge @ I» =1y + m(—) = —ma
-0 V2 3



a
b) MC = Kc"\{ e —-mgTSm@ = 8"
s s ~ 2 . 2 2 1
Péi vi dao dong nho - —mgm—ﬁ = wma 6
J2
hay 074 — 0 =0
_ 242a
Suyra: { va T = Z[ﬁa
24/2a
| 2\/5 a
c)
Suy ra : 1=
. ouy 3
| 1 tm(tY 17 5 -
2.14. a) I = —mr? + ——-(w—) = ~Lmr? =1,065.107 kg.m2
2 24\2 32
I om) .
T=2m-2 =K = [—] 1o #0,993.10 " Nm
VK T
by 0(t) = 6y, cos(wt + @)
| 0'(t) = —0B,, sin{wt + ¢)
n <
0'(Deyeda; = ©0y = i—wf)m = 1,257 =~ 1,26 rad/s
e 43 Vio
c) Wy = %109'2 =0,839.10° ~0,84.107) ¢

2.15. Cach 1 : (Phuong phdp dong luc hoc). Chon chiéu
duong cho chuyén dong tinh tién va chuyén dong quay nhu
¢ Hinh 2.14G.
|mg-T-F=0 :
Tai VICB {(T-F)R =0 = mg=2kAl (I
F = kAl

Tai i 46 x, 16 X0 din thém 2x.

Hinh 2.14G

S'F=mig = mg- T~ KA +2x) = mx" (2)

s 1 a

M =1 = (T} - F)R = —mR*=8&

2. ¥ | (1 -5) ;MR
= T - k(Al +2x) x—;fmx” | - 3)
. ' . 8k :
T (1), (2), (3)suyra: x"+—x=0 (4)

‘ m _
" n 8k

Titag =Ry hay x"=R¢" = '+—o¢=0 (5)

3m
Cic phuong trinh (4) va (5) ching td cd.chuyén dong tinh tién 1an chuyén
dong quay cha dia déu 1a DDDH V6i o = ;—]—(— hay véi T = on 3{‘;1
_ m

" Cdch 2 : (Phuong phdp nang lugng). Chon méc thé ning tai VTCB O,
Khi khai tam G 6 11 d6 x, 10 xo dan thém 2x.
Vi K 13 tam quay tifc thdi nén 6 thé viét
1 _ '
W = 'iIK(Dz + —%k(b{)z = const (6)

Thay Iy = —gemR2 Va = i‘% = % vao (6), ta dugc :

3m -

TX + 2kx? = const , (7
LAy dac ham (7) theo thoi gian, ta dugc :
S—mx“+ 2kx =0 hay x"+ —%x =10
4 3m

2.16. Xét sy can bing cla thanh cing AB theo
huéng AB (Hinh 2.15G). :

>F =0 = (F;—2mg)cosd5’ =0 = F, = 2mg

2mg
Al = —= 1
” | (1)
2mg
= W2l =22
, _ k _7
<o : 2mg ‘ ot
Cudicung lp = NG : mg

Hinh 2.15G
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b) Chon mdc thé nang trong trudng clia céc qua cdu va the nang dan hdi cia 16
xo tai VICB cuia hé.

Khi qua cdn dudi ¢ 1i do x thi hai qua cau trén ¢ 11 40 > con 16 xo thi dan

thém x.
D6 bién thién the ning trong trudng 1a :

AW[ = —mgx — ngg = —~2mgx
Do bién thién thé ning dan héila:
AW, = —k(Al +x)% - %kmz = %kxz + kALx

Thay (1) vao ta dugc : AWt2 = %]@c2 + 2mgx
AW, = AW, + AW, = %kxz

Vay, so vai VTCB thi & 1i d¢ x thé nang cha hé tang thém %kxz.

c) Vi B quay quanh O nén vp L OB, tifc 1a hu’o’ng doc theo thanh AB. Theo

tinh chét c¢da thanh cung, taco:

v
v = vac0845° = — = v
B A \/5 ‘C
7 ,
1
Wy = —mv? +2.-m— = mv?
2 22

‘d) Vi dao dong nhd nén hinh hop béi 4 thanh chi bién dang nhd so véi hinh
vaong. Vi the & 1i do x, mot cich gan ding ta cé :

1
W o= 'mv2 + —z—kxz = const

ﬂ—ﬂ :>X"+ix—0'

m
2m
Ta dugc o = " va T = zni}

2,17: Cac lye tac dung vao qua cdu 1a P, N, va Fumsn (Hinh 2.16G). Khéi tam O
chia qua cdu chuyén dong tron quanh tam C. Theo huéng OC 1a ¢6

mv% ' - (1)

N —-mgcosa =
‘ - T

Ap dung luat BTICN ta ¢6

1 L
mgl(cosa — cosag) = Emv% + —i—iomz (2)

2

Thay o = Yo va Iy :%mr vao (2) ta duge :

v% = —=(R —r)(cosa — cosag)" (3) -

Thay (3) vao (1) tadwge : N = %(17005& ~10cosag) Hinh 2.16G

b) MPK 0%

Chon chiéu dwong cho chuyén déng tinh tién va cho chuyén d(’mg quay nhw &
Hinh 2.16G. Chon tdm quay m‘c thoi K dé vigt phuong trinh cla chuyén dong

 quay, tacé:

2% (4)
T

Vi O chuyén dong tron quanh C, tacé :

. 7
~mgsino.r = —mr

vy =(R-Do :ao_('k—r)a (5)
Th.ay (5) va thay sino. = o (rad) vao (4) ta dugc : '
5¢
a——_R—rOL hay o" + ——=—u =0
g ( ) Y TR - 1)
Qua ciu DDDH véi tin 6 o = |- o8 hay voichuki T = 27 TR -1 .

1R - 1) 5g

¢) Néu khéng cé luc ma sat thi khong c6 chuyén dong quay, qua ciu chuyén

dong tinh tién giong nihw toan bd khaoi luong tap trung tai O.

-mgsina = ma, = m(R - a”

_E&
- T

& hay véichu ki T =2 |2
R-r . g

glong nhy mot con ldc don ¢6 chiéu dai /=R —r.

Qua cau dao d(‘mg v6i tdn 56 o =

Chii - C6 thé 1am cau b bang phuong phép nang lugng véi phuong trinh nang

|
lugng la @ mg/(l — cosal) + EIKCQ = const.
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i ]
2.18. a) Ghép hai nira hinh tru lai ta dwgc mot hinh try, ban kinh R, khéi luong 2m. o m 4R R (3 8 ] .
—INg o = . e
Momen quén tinh cta hinh try d6i v6i truc O 1 : I = %Zmrz : 3 2 3m
. : Y ' N ' " 4g
Theo tinh chit cong chia momen quan tinh thi momen quén tinh cia mot nla | Cuéi cung ta duge : o mu =
hinh tru, khéi luong m sé laly = %mrz. 2 153
) . i ) , Vit dao dong diéu hoa véi o = S S hay véi T = 2= (_E:.....)_ .
- b) Goi dm 14 khoi lugng cia mét tdm mong : R(4,57 - 8) dg
(sim mau) (Hinh 2.17G) c6 bé day dy, bé rong . '
2x vi ndm cich O mot khoang la y. 2.19. a) Tai VTCB :
- m . N ‘ )
dm = R2 2xdy ; Qua ciu 2 (& dudi) : kAl, =mg
e Hinh 217G - Qua cdu ! (& trén) : KA/, = mg +kAl, )
Got yg 1a toa do cia khéi tam ciia nira hinh tru. Theo cong thiic xdc dinh toa : Tai li d6 x4, X, (chon chiéu duong hudng xudng) :
do cia khdi tam, ta viét :1 o A B mx; = ~k(Al] + x;) + k(A +xg —xq) + mg
S )
= — ) ydm = — R - d .
G m -L y ) TERz j% Yy . MmXy = —k(Afz +Xp — Xl) + mg
bt y2 =t ; 2ydy=dt _ | o _ i K&t hop vén (1) ta dugc : '
1 ‘ 3 o ‘ "
R? = ' —|Rr? | mx; = -2kx; + kx _
yo = =2 (R = )2d _?_[_3](1{2 _)2 . PR @
nR : nR\ 3 0 mxs = —kx, + kxy
Suyra: yg=0G=a= ?— ' o | Gia sir hai qua ciu dao dong v6i cing tdn s6 o :
- : : A
n’ N " 2
¢) Hinh 2.18G X] = —0%%] Vi X = —07X,
I =1 GK . 2k — mw)x, = kx, (a)
_Jx=lg+m Thay vio (2) ta duckc : ( ) = 3)
Iy = I + mOG (k—mo?)x, = ke (b)
: 2 2 ) '
—2 2 ' ‘ Suy ra: 2k -mo )}k —mo’) =k
Ig —Ip =m(GK" —a%) Hinh 2.18G K |
: A = 4 2.2, 4
Vi dao dong nhé nén KG ~ JG =R - a. - Pit : o = — taduge: o —30pe” +ap =0
Thay vao ta duge : ' . N
: - 3% 2
1 JA = 0)2\/5 = o =( J(u
Ix = —mR? + m[(R — a)z - az:l — mR? (i - i) 0 5 0 |
2 . 2 3n _: :
- T—— . k 3-v5k
Mg ¢ = Iy = —mg.OGsina = Iga” - Hai tdn s6 camode la: o = (3 —;ﬁ)—- ; Wy = ( 2\/_}—“7
. . | m
Sat B 173



https://www.studocu.com/vn?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=co-hoc-2-day-la-tai-lieu-chuyen-sau-ve-vat-ly-dung-cho-ca-cap-3-va-co-so-vat-ly-tren

b) The o? vao (3a) ta duge -

- (\/g ~ 1}&1 =Xy = ~(—\/§§-—~:-1-JAcosmlt = Beosmt .

=
B (V5-1)

Vay, néu kéo con lic 1éch vé hai phia véi ti s6 bién do T, thi ta

dugc hai con lic dao déng nguoc pha véi o, (mode 1).

Thé m% vao (3a) ta dugce : (1 JMEJXI = Xy = {1 +2\/§JA.= B.

2
B [1+J§

Vay, néu kéo con lic lech vé cing mot phia véi 1 s§ bien do 5= 5

thi hai con lic dao dong ciing pha véi ciing ©, (mode 2).

0 = — -
2.20. 2) L= KO+ RO, ~0) (1)
: 105 = —K(9, - 0;)
b) Goi ® 12 tn s6 ctia mode : 0] = -1’0, va 0 = —0?0,
“Thay vao (1) ta duoc : '
(~Tw? + 2K)9, = K6, (a) ®
(-Iw? + K)8, = K8, (b)
Suyra: (~lo? + 2K)(-lo? + K) = K2
hay o’ - 3Klo? +K*=0

Hai nghiém I3 : 03'1 = J(3 +2J§)§- Vi (y = /(3 _2“/5)§

c) Thay 0312 vao (2a) ta dudc :

5-1 E ‘
w{\/_ ]91 =0y = —(%)901 cosot = By cosm;t

2

e

J

, . . .8 J5 -1
=> hai con 14c dao dong nguoc pha véi 11 s0 bign d la: (:)02 = ( 2 J =(,618
(1

Thay co% vao (Za) ta dugc :

[;{;5_“2;:”}‘} 81 = 92 s (\/§?+ 1]@01 COS@zt = 902 cO8 032?

L

= hai con lic dao dong cling pha véi ti 56 bien dg a1 —= = ——— = 1,618.

2.21, Hinh 2.19G.
a) Vi dao d6ng nho nén : o
T;~mg; T, =2mg; T =~ (2 + oymg

" " N Xa — X
mX3 = —Mmgsinby = —mg( 3 2)

‘ a S _
. - Xy ~ X E
i om(25)m53) o
" - X ‘
OUNX | mng(Xz Xl}—~(2+a)mg—al~-.

- {2
Vi hé dao dong véi og = Z8 nen:
a

n n “ 1 2
X = *“(,0%}(1 ;R = ““(D%XZ va Xq = —(007{3
Thay vao (1) va rit gon, ta dugc :

|x5 = %{x3 - xzk) | (a)
Do =g - )=k =x) () @
0y =[a;2JX1 —(XQI—XQ - (©)
Ldy (2a) — (2b) ta duoc : Xy =X (3)
Thay (3) vao (2b) ta dlI(_)'C : Xq = —Xg (4) Hinh 2206

Thay (3) va (4) vao (2¢) fa dugc : o = 2.
b) Kéo ba qua cdu lech khdi VTCB dén vi trf nhu & Hinh 2.20G 161 budng tay,

thi ca ba qua cdu s€ dao dong vO1 cung tan s0 ayy = i
- : a
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2.22.Hinh 2.21G. | | 223, 05wh 2.24G),

Mode 1 : Mit phang ABCD luén fuon
nim ngang va dao dong theo phuong thing

a) Do dao dong nho, T = m,g va sinB ~ ﬁ—?i.

" " m . ’ :
mxy = ~kx; + Tsin0 = —kx; + %(xz —Xq) i dimg vdi tin s6 o) = ak
- (1) oo
Moxy =-Tsinh = “_’2"%("2 ~ %)) Mode 2 : Mit phng ABCD dac dong ‘ Hinh 2.24G
: ! a4 quanh truc x.
b)m, =m, = m. Dat &%1 - k _ Chon géc toa d¢ clia truc z tai VTCB cia mit phéng.ABCD.
' ! 02 Tai li d6 gbe ¢ ta cd 1i d6 cha cic diém A, B, C, D lin lugt 1a :
Goi o 12 tdn s& chia mot mode, ta co _a 4
" n ':; . Z - T Z = ’ = Vé Z =
X = —mle va Xy = wcuzxz 8 o A 2(? D 2(P “C Z(P B 2(4)

Cic lyc kéo vé tdc dung vao céc diém A, B, C, D 14n luot 1a

k k
Fp = ‘k[—E(P] = ‘i(a(P) s By = E(a‘P)

Thay vao hé phuong trinh (1) ta dugc :

2 2 Lol
—0"Xyp = —gyXy + (DOI(XZ - Xl)
2 2 2
—0"Xy =~ (Xg —xp)

‘ L mz 5 F~ = K ap) ; = _k ;1
(m(zn + gy — wz)m = of X, B, _ fm.g | : ¢ 2( ©) Fa 2( ?
( 2 ) 2 ). " Téng momen ddi v6i truc x clia cdc luc tic dung vio mat phang 1a :
~{\%o1 = 2 = Wp1Xy Hinh 2.21G a a 5
N ' : : ' IM = ~(Fy + Fpy)=+ - + )= =—ka“¢
T (2)_suy ra: (com —mz)(w%l + m(z)z — @2) = 0)61} A b 2 c*+p 2
. - ) EM e I(pn
hay ot - (2@%1 + 0)(2)2)(02 + 00610)(2)2 =0 (3) , 1 5
Nghiém ctia phwong trinh (3) I : ~ka%p = o ¢
2_ 2 Lo 1773 )
O = 0y S0 * o4 + 0 = (P"+ﬁ<l>=0 (M
- Hai tan s6 ctia mode 14 - " .
S ) 3k
' \/g k k? Hinh 2.226 SHyTa @y = 2
Wy == + ik —g— + — ' ' :
! 2m 12 m? _ g Mode 3 : Vi phuong trinh vi phan (1) khong phu thuéc a nén lam twong tu nhu

. tren ta duge

k _ ( / ) ' | 12k .
o) Véi £ > — dugc o, Vi@, = , . : 0"+ —0=0 = o;=a
! m

Tén s6 m, Wing vdi he dao dong quanh khéi tam G dlmg
yén (Hinh 2.22G). Tin s6 w, Ung véi I = 0 (Hinh - —
2.23G). Hinh 2.23G

}k
Véy ¢6 3 mode dao dong véi o) = 2,/ — vaw, =w; =2 :9)5
' m

m

Liwind
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2.24. Chon truc x huéng xudng, géc toa
d tai VTCB. Goi Xy, X, va x 14 1 do cia
dau A, ddu B va khéi tam G tai thoi diém
t (Hinh 2.25G).

Ap dung dinh luit i1 Niu-ton cho
chuyén dong cha khéi tam ta duge :

Hinh 225G
mx" = —-kx; —kx; = -k(x; +x9) (D
Vi x =21 ;XZ , nén phuong trinh (1) trd thanh :
= 22Ky hay a0 2)
m m

.. . s 2k
Khdi tam cia thanh dao d(')ng diéu hoa véi ml = .
. , m

Xet chuyén déng quay quanh khéi tam. Ap dung dinh luat co ban cha chuyén

déng quay ta duoc :
! { ki
Ie”=—k)(,—+k —_ = —— o
G 15 %) ) ) (x] —X2)
L P
12 2
6" = -6 nay 0+ Ko = 0 B
m m

Chuyén dong quay quanh khoi tam la dao dong diéuhoa véi wy = ,[—.
- m

Nhir vy ta dugc hai mode dao dong. D6 1a :
Mode ! 1a chuyén dong tinh tién cha thanh véi tin s6 ®; va mode 2 1a chuyén
dong quay cua thanh quanh khéi tam véi tan s6 o,.

Chuycn dong cua thanh 12 s chéng cha_lp hai mode néu trén.

-4 7D

CHU Pk 3

3.1, Néu chon gdc toa d6 vA géc thoi gian thich hop thi phuong trinh séng ¢
dang la: u(x, t) = Asin(kx F ot)

Diu "-" : sdng chay theo chiéu duong.
Diu "+" : s6ng chay theo chiéu am.
a) D6i v6i phuong irinh séng cho ¢ ddu bai ta duge : A=0,10m
k=22 =l ugm
r 7 3 '

mmgfm36rc:>T=wiw=0,0SSS
T 18

b) Ddu "+" chimg t6 séng chay theo chidu am cfia tryc x.
A 4,7

V= e = —— = 85 m/s
" T 0,055 |
¢) dux, 9 _ 0,10.36m. cos[m+ 36m)
di 7
2
ax ) = 8D 6 10362 sin(ﬂ + 36Tct)
. dtz 7 /

a(x, t) = —(36m)° u(x, ) |

3.2. Chon truc x huéng thing ding 1én trén, g6c toa do tai ddu dudi ca day. Lyc
cang chia day tai diém cd toa do x 1a: FT(X) = pgx (p 14 khoi luong riéng tinh theo
chiéu dai).

Toc do cha séng xung 12 : v(x) ’ \@;

3.3. a) A =50cm
m=46r1adfs = f = @ -,—-. 6 =0,732 =~ 0,73 Hz
27 ,28
=Y o s46~55cm
f 073
b) u = Acos(kx + @t + 9) ;

. . X , . 2 _
trong d6 8 1a pha ban ddu cla séng : k = Tn =11,5m '

-1 7



Tai x = 10 ctn = 0,1m thi u = Acos(1,15 + 4,6t + &)

‘Mat khdc, theo ddu bai thi : u = 5,0cos(4,6t + 1,0 (c,m)
Suyra:1,154+8=1,0 = §=-0,15 rad.

Vay phuong trinh clia séng nay 14 : u = 5,0 cos(1 1,5x + 4,6t - 0,15) (cm)

c) v= 5 o R = pv? 240,107 402107 = 6,410 N,

p
34.a) u, =0,155in(0,79.2,3 - 13.0,16) = 0,15sin(~0,263 rad) = 0,039 m

b) ty =0, 15sin(0,79x + 131)

u=uy +uy = 0,3 sin0,79x.cos13t {m)
u=0,3 sin(0,79.2,3).ces(13.0,16)
=0,3 sin(1,817 rad).cos(2,08 rad) = -0,14 m

-3
3.5, 2) _ pz—? 4,0.10™

> -3
= ——— = 3,2.107 kg/m
- L25 &

N G SN
p 3,2.10
565

DGi v6i am coban : Ay =2/ =2.125=2,5m; f = % = = 26Hs.
A

D6i v6i hoa 4m bac ba : A4 === 0,83m; f3 = 3f; = 680 Ha.

b) u(x, t) = 2a sinkx.sinwt = 2asin 02;;3 Xsin2m.680 = 2asin7,5-x.sin4270t.

3

3.6. a) Khi ¢ séng dimg trén day, thi mot ddu 13 nit, mot dau 13 bung nén diéu
kién dé c6 séng dimg trén day 1a :

=0’ véin=1,3,57. hay I=n— = f="" n=1,3,57,..)
47T af 41

b) Am co bén ting véin = | ¢6 f; mgl-.

Hoa am béc n c6 tén sd f, =nf;.
Theo dau bai, néu nf) = 360 Hz thi (n + 2)f; = 600 f, = f, = 120 Hz.

180

c) n:—?ﬁgﬂ?; => Hoa am béc 3 ¢6 §; = 360 Hz.
120
=~§§§=~—5 :Hoaﬁmbé{:Scé@z@OHi
840“7 = Hoa am bac 7 ¢6 f; = 840 Hz.
120
-d) z'x_vmzﬁ;j_%m_:'u;m
: 4f; 4,120

3.7, Coi vach ndi Ia "ngudi quan sat” ditng yén va cdi 1 ngudn am c_huyén dong lai gan.

Vich nii nhan duge am c6 tin s6 3 : £ = f( Y ]
: V- Vg
Thay v =332 m/s v vg = 35 km/h = 9,7 m/s vio, ta c6 :
£ = 440.— 2% _ _ 4532 Hy
332 -9,7
Coi vach ni 12 nguén phdt am phin xa tdn 86 ' = 467,8 Hz. Ngudi 141 tau lai
gan nén nghe duge am phan xa c6 tAn s6 " 14 ;

£ = f[lil‘l) - 453,2(3—3;241’-9—’7-] = 466,44 ~ 466 Hz
v - 332

3.8. a) (Finh 3.1Ga).

AH AOD _ vg A Vs H
= —=— = = =cosa = {,8 iy T
Vg v v & i
L v \\ i
f' = Vf = f : \\\ ll:
V-vgeosa . Vglosa \\ !
v S :
a) N0
= 18002 = 5000 Hz
1-0,8 >
. . - P H Y% B
'b) Ngudi quan sat nghe dugc am cé tén : ~
s& bing t4n s6 clia ngudn khi nguén qua diém ;yr o
H (H‘lnh 3.1Gb). Khi am truyen dén O thi _ ! ot
ngudn di dén B. noos
1 i
(O _HB _vs HB_ . |
¥V vy v QCH b) 0
OB = % (0,817 = 11408 =320m. Hinh 3.1G
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