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PHAN THU NHAT
PONG HOC

§1. CHUYEN PONG THANG PEU

A. TOM TAT GIAO KHOA

I. Cac phuong trinh cia chuyén dong thang deu :

S

N
.
“y

X' 9
! {to) ]
E‘ Xo ’ |
X
— Toa do : !x=v(t—t0)+xﬂ
— Puong di: s = v(t — tp)
1
— Van téc : |v = const
GHI CHU -
1[ to = 0
ta co :

« Né&u chon cac diéu kién dau sao cho 1
xO =
X=s=vt
« v > 0 néu chon chiéu duong la chiéu chuyén dong.
v < 0 néu chon chiéu duong nguoc chiéu chuyén dong.




11. P thi cda chuyén dong :
— D6 thi toa dp theo thoi gan
b6 thi 1a nika duvng thding -

* c6 db doc (hé sd goe) la v
* giéi han boi diém (xq, tg).

—

Do thi la nua duvng thing
+ song song v&i truc thoi gian
* gi61 han bdi diém t,
GHI CHU :

Trén d6 thi van tdc, duong di s duoe biéu dién béi dién tich




[1I. Cong thire cong van tée (doi van tdc theo hé quy chitu) :

- - -
Vi3 = Viz * Va3

I
Cac truong hop dac biét :
« Cdc vector vdn toc cung phuong, cung chiéu :

et —-
‘
Yip Vog

viz = Vig t Vag

{

<
w

1

. Cdc vecto vdn téc cung phuong, nguvc chieu :

I *
12 7 =t 7. — 7 7
Vig = viz — Vog (Vg > va3)
—> —>
Vs ¥23

« Cdac vector vdn toe vuong goc votl nhau :

= 2 2
Vig =V Vig + Vag

B. GIAI TOAN

BAI TOAN 1

Bai toan vé quang duong di

B Phuong phap :
— Chon chidu duwong 1d chiéu chuyén dong. Néu co nhiéu vt chuyen
diong, co thé chon chiéu dirong riéng cho mor vat.

— Ap dung phuong trinh s = vt theo diéu kién cua dé dé giai quyét
bar toan.



Thi dy 1.1

Hai xe chuyén déng thing déu trén cing mdt duong thang
v(i cace van tdc khéng dai.

— Néu di nguoc chiéu thi sau 15 phut khoang cach giGa hai
xe giam 25km.

— Néu di cang chiéu thi sau 15 phut khodng cach gida hai
xe chi gidm 5km.

Tinh van tdc cia modi xe.

GIAI
—-
‘h

—
v,

oy |y

— Chon chiéu duong 1a chiéu chuyén dong cua moi xe. Quang
dudong mdi xe di dugc trong thai gian tla s = vt

— Theo dé :
VitV
51 + Sy = (V—l + Vz)tl = =25
VZ -V
S -5 = (Va-vph = M
Vay : vy + vy = 100
vy — vy =20
Suy ra : vy = 40km/h; v, = 60km/h
Thi dy 1.2

Hai xe chuyén déng thang déu ti A dén B cach nhau 60km.
Xe (I) c6 van toc 156kmyh va di lien tuc khong nghi. Xe (II) khét
hanh som hon I gic nhung doc dudng phai ngung 2 gid.

Hoi xe (II) phai ¢6 van tdc nao dé t&i B cung ldc véi xe (1) ?
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GIAI
— Chon chiéu duong la chiéu chuyén dong. Hé thic lién hé
gida quang duong va thaéi gian chuyén dong la :
s = vt

— Thai gian chuyén dong cua xe (I) tor A toi B la :

D¢ t6i B ciing lic, thai gian chuyén déng cua xe (I1) phai la :
ty=1t; +1— 2 =23 (gio)
Suy ra van téc cua xe (1I)

s 060 )
vy = — = — =20 (km/h)
t, 3

B BA! TAP LUYEN TAP

1.3 Nam 1946 ngudi ta do khoang cach Trai B4t — Mat Trang bang
ki thuat phan xa sbéng radar. Tin hiéu radar phat di tu Trai
Pat truyén véi van toc ¢ = 3.10%n/s phan xa trén bé mat cia
Mat Trang va trd lai Trai Pat. Tin hiéu phan xa duoc ghi nhan
sau 2,5s ké tu luc truyén. Coi Trai PAt va Mat Trang c6 dang
hinh cdu ban kinh 1an lugt 1a Ry = 6400km va Ry = 1740km.
Hay tinh khoang cach d giGa hai tam.

Bs : 383140km

(GHI ClIU : Nho cac thiét bi phan xa tia laser do cac phi hanh gia dat
trén Mt Tring, ngay nay dung ta laser, ngudi ta do duoc khoang
cach nay vdi d9 chinh xac toi centimet).

1.4 Mot cand roi bén chuyén dong thing déu. Thoat tién, cand chay
theo hudng Nam — Bic trong théi gian 2 phut 40 gidy roi tie
thi ré sang hutdng Pong — T4y va chay thém 2 phat v6i vin
tée nhu trude va duing lai. Khoang cach tu noi xudt phat téi




1.5~

1.6*

noi dung la 1km.

Tinh vin téc cda cané.

Bs : 18km/h
¢B Mot nguoi dung tai A trén mot
- bo hd. Ngudi nay mubhn téi B trén
mat hé nhanh nhdt.
/ d Cho cac khoang cach nhu trén
, hinh v&. Biét ring ngudi nay co
o thé chay thing doc theo bo he, véi
A S . mC van t8c vy va boi thang véi van
77777777777 777777 toc vo. Hay xac dinh cach ma
ngudi nay phai theo :
— hodac bei thing tt A dén B.
— hoac chay doc theo bo hé mét doan rdi sau dé boi thang t&i
B
dv; : ’
DS s = === boi thang t¢ A dén B
Y
s dv, hav d dv,
s \/Iv§ = vg chay doan s \/——_vf — vg
Hai tau A va B cach nhau mét khoang cach a déng thoi chuyén

déng thang déu véi cung d6 16n v clia van t6c tir hai noi trén
mdt bo hd thang.

Tau A chuyén déng theo hudng vudng goc véi bo trong khi tau
B ludn luén hudng vé tau A. Sau mét thoi gian du lauy, tau B
va tau A chuyén dong trén cling mot duong thing nhung cach
nhau mét khoang khéng déi.

Tinh khoang cach nay.

Bs

2
H
N R

Bai co ddu * danh cho l6p Chuyen Li

8

S

A

P o



BAI TOAN 2

Binh théi diém va vi tri gdp nhau
ciia cac vat chuyén déng

W Phuong phép :

—  Chon chiéu duong, goc toa do, gdc thoi glan. Suy ra vdn toc
cic vat va dieu kién ban ddu.

—  Ap dung phuong trinh (ong quat dé ldp phirong trinh chuyén déng
cua mor vat
x = vt — t5} + xg
—  Kiu hat vdt Qdp nhau, toa d cua hai vt biang nhau :
X2 = %

—  Guat phuong trinh trén dé tim thor guan va toa d¢ gap nhau.

Thi dy 2.1

!
Lac 6 gio sang mot ngudi di xe dap dudi theo mot nguoi di
bé da di duge 8km. CA hai chuyén dong thing déu vdi cac van

toc 12km/h va 4kmy/h.

Tim vi tri va thoi gian nguoi di xe dap dudi kip nguoi di bd.

GIAI
~ > - .
Gh v B vy

Skm

— Chon: * chiéu duong la chicu chuy¢n dong.
* goc toa do la vi tri cua ngudi di xe dap ldac 6h,

* zoc that gian ;6 g16 sang.

9




9

s
N

[ vi = 4km/h v, = 12km/h
Ta 6 : tyg = 0 t)p = 0
Xo1 = 8km Xg2 = 0

Cac phuong trinh chuyén dong

E'xl = 4t + 8 (km)

t X, = 12t (km)
— Khi gap nhau:  x, =%
hay : 12t =4t + §
t =1(h)
Suy ra : Xy =Xy =12.1 = 12(km)

Vay ngudi di xe dap dudi kip ngudi di bg ¢ thoi diém t = 1h
(tac luc 7 gio) tai noi cach vi tri khdi hanh 12km.

Thi dy 2.2

Hai 6t6 chuyén déng thang déu hudng vé nhau véi cac van
toc 40km/h va 60knyh. Liac 7h sang, hai xe cach nhau 150km.

Hoi hai 6t6 sé gap nhau ldc may gio ? & dau ?

GIAI

—
0’1 +

e

B
150km

- Chon: * gbc toa d6 la vi tri caa xe (1) luc 7h.
* chi¢u duong 1a chiéu chuyén déng ctia xe (1).

* goc thoi gian 1a lac 7h.

J vy = 40km/h vy = —60km/h
Ta co tO] =0 toz =0

10
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66\/

Céc phuong trinh chuyén dong :
J/ x; = 40t (km)
| Xy =~ 60t + 150 (km)
— Khi hai x¢ gdp nhau :
Xy = Xy
- 60t + 150 = 40t
Suy ra: t=15h ; Xy = X1 = 60km

Vay hai xe gap nhau lic 8h30 tai noi cach vi tri chon lam g6¢

toa d6 60km.

M BAI TAP LUYEN TAP

23

24

Mbt xe khéi hanh ti A lde 9h d€ vé B theo chuyén dong théng
déu voi van tée 36km/h. Nira gic sau, mot xe di tir B vé A voi
van toc b4km/h. Cho AB = 108km.

Xac dinh lic va noi hai xe gip nhau.

s : 10h30; 54km.

Lic 7 h c6 mét xe khdi hanh ti A chuyén dong vé B theo chuyén
dong thang déu véi van toc 40kmy/h. Lic 7h30 mot xe khéc khoi
hanh tu B di vé A theo chuyén déng thing déu véi van téc
50km/h. Cho AB = 110km.

a) Xac dinh vi tri cia mdi xe va khodng cach gita chung lac
8h va lic 9h.

b) Hai xe gap nhau luc may gi¢ ? & dau ?
ps . a) Cach A 40km, 85kmn; 45km.

Cach A 80kin, 35km; 45km
b) 8h30; cach A 60km.

Lic 8h mot nguoi di xe dap véi van toc déu 12knyh gap mot
nguoi di bd di nguge chiéu véi van toc déu 4knmyh trén cing
doan duvng thang.

11




To1 8 gio 30 phut ngudi di xe dap dung lai, nghi 30 phut rdi
quay trd lai dudi theo nguoi di bd véi van toc ¢d do lén nhw
trude.
Xac dinh ldce va noi nguoi di xe dap dudi kip ngudoi di bo.
bs: 10 gio 15 phat;
cach ¢hd gdp truoe 9km.

BAI TOAN 3

Vé do thj cia chuyén déng.
Ding do thi d€ giai bai toan vé chuyén déng.

W Phuong phap :
— V& dd thi cua chuyén dong :
* Dya vao phuong trinh, xdic dinh hai diém cua d6 thi. Luu ¥
SI0T han.
* Xac dinh diém biéu dién diéu kign ban ddu v v duong thing
co d§ déc bing van tc.
- Dic diem cua chuyén déng theo dd thi :
* D0 thi hudng lén - v > 0 (vit chuyén dong theo chiéu duong),
Do thi huiong xudng : v < 0 (vit chuyén djng nguoc chiéu
duong).
* Hai d6 th song song * hai vit c6 cing vin toc.
* Hai do thi cit nhau : giao diém cho biét lic va noi hai vt <ap
nhau.

* Do thi cua ha Chuyéh dong xac dinh trén truc x va tryc t
khoang cich va khoang chénh léch thot gian cua hai chuyén
dong.

o



Thi duy 3.1

Mot vat chuyén déng
c6 db thi toa do theo thoi
gian nhu hinh bén.

Hay suyv ra cac théng

tin cia chuyén dong trinh
bay trén do thi.

GIAI

X1

— VAt chuyén dong théng déu vai van téce [vil = . jaby

2-4
noi ¢ toa d6 x; vao lac t;, nguge chicéu duong,

— Vao ltc ty vat téi vi tri chon lam goc toa do va tiép tue chuyén
déng theo chiéu cd téi khi dat vi tri ¢6 toa do xo & théi diém tg.

— Vat ngung & vi tri c6 toa do xo tur thoi diém tg dén thoi diém
t,.

— Sau d6 vat chuyén déng thang déu theo chiéu duong véi van

) X1 "% P . D gee

tde |vg| =~ va trd lai vi tri xudt phat & thoi diém ts.

D 4
Ta co |vy] > {vq].

Thi dy 3.2

Giai lai bai tap cta thi dy 2.2 bang phuong phap d6 thi.

GIAI

— Theo cac d& kién cua bai toan ta vé dugc cac d6 thi nhu sau :

13




x(km)
) 150
B0k '
|
Y00l N
o LN
50( s i
40km !
0 1 @ t(h)

- Tu toa d6 giao diém ta suy ra :

( « Thoi diém gdp nhau : 1,5k
| Noi gdp nhau c6 toa d6 : 60km

Thi du 3.3

Lic 9h mét 6t6 khéi hanh tu TP H6 Chi Minh chay vé huéng
Long An véi van tée déu 60km/h. Sau khi di duoc 45 phut, xe
dung 15 phit rdi tiép tuc chay véi van tée déu nhu lic dau.

Luc 9h30 mot 6t6 thd hai khéi hanh tg TP Hé Chi Minh
dudi theo xe thir nhat. Xe thi hai ¢6 van téc déu 70knyh.

a) V& dd thi toa do theo thoi gian clia mbi xe.

b) Xac dinh noi va ldc xe sau dudi kip xe dau.

GIAI
a) D6 thi :

Chon hé quy chi€u, géc thoi gian va ti xich thich hop, theo cac
dir liéu cua dé bai, ta vé duoc cac db thi sau day cua hai chuyén

ddng :

14



th)

b) Hat xe gip nhau :

Toa d6 giao diém cta hai dd thi cho :
+ Thai diém gdp nhau @ t = 2k (lac 11h)
» Noi gap nhau : toa d§ 105km.

Thi du 3.4

Gitra hai bén séng cach nhau 20km theo dudng thang c6 mot
doan ghe may phuc vu ché khach. Khi xudi dong tu A dén B vin
toc ghe la 20km/h; khi nguoc dong tu B vé A van toc ghe la
10km/h. O mdi bén cui 20 phit lai ¢d mét ghe xuat phat. Khi to1
b&n mdi ghe ngung 20 phut rdi quay vé.

a) Can bao nhiéu ghe cho doan séng ?

b) Mot ghe khi di ti A dén B gip bao nhiéu ghe ? khi di tu
B vé A gap bao nhiéu ghe ?

GiAl
a) S ghe can :

Ta dung phuung phap dé thi.




— Thoi gian xuéi dong : ty = =1k

— =2}

— Thoi gian nguoc dong ©

Suy ra d6 thi toa dé theo thoi gian cua mot ghe nhu sau ¢

(xem hinh sau).
Thai gian d¢ mot ghe di, v& bidu dién bdi doan OE.
56 ghe can thict 1a s8 ghe xuat phat tr A trong khoang thoi gian

nay.

C6 10 khoang 20 phdt trong doan OE. Vay s6 ghe can thict la:
=10+ 1 =11 ghe
by S6"lan gip
D6 th cia huot di la nhing doan thing song song va bang OC,
cach déu nhau 20 phut

Bé thr cda hrot vé 1a nhing doan t'hfmg song song va b?mg DE,

ciing cach déu nhau 20 phat.

Xét do thi di va vé cia mét ghe. Giao diém cta dé thi nay vdi
nhing doan thing song song noi trén cho biét so' ghe gédp doc dudng.

Ta ¢6 s6 ghe gap luot di ciing nhu luot vé la

N’ = 8 ghe



W BAI TAP LUYEN TAP

35

3.6

Chuyén dong cla ba xe
(1), (2), (3) ¢6 cac db thi
toa d6 — thoi gian nhu
hinh bén.

A xikm)

a) Néu dac diém chuyén
dong ctia moi xe.

b) Lap phuong trinh
chuyén déng ctia mdi xe.
¢) Xac dinh vi tri va thoi

diém gap nhau bang d6

thi. Kiém tra lai bang
phép tinh.

Gitda hai bén song A, B ¢6 hai tau chuyén thu chay thang déu.
Tau di tu A chay xudi dong, tau di tu B nguyc dong. Khi gap
nhau va chuyén thu, mdi tau tie thi tré lai bén xuat phat.
Néu khoi hanh cung lac thi tau tu A di va vé mat 3 gio, tau
tu- B di va vé mat 1 gio 30 phut.

Hoi néu mudn thdi gian di va vé cda hai tau bang nhau thi tau
tu- A phai kh&i hanh tré hon tau tu B bao 14u ?
Cho biét :
— Van téc mdi tau ddi véi nude nhu nhau va khong doi lac di
cling nhu lac vé.
— Khi xubi dong, van téc dong nuéce lam tau chay nhanh hon;
khi nguoc dong, van toc dong nudce lam tau chay chdm hon.
a) Giai bai toan bang db thi.
b) Gia: bai toan bang phuong trinh.

ps : 45 phit.




3.7 Héing ngay cé mét xe hoi di tu nha may téi don mot ki su tai
tram dén nha may lam viéc.
Mot hém, vién ki suw téi tram sém hon 1 gid nén anh di bd
hudéng vé nha may. Doc dudng anh ta gap chiée xe t&i don
minh va ca hai t&i nha may sém hon binh thudng 10 phut.
Coi cac chuyén dong la thing déu c6 do 16m van tc nhat dinh,
hay tinh thdéi gian ma vién ki su- di di bd tu tram téi khi gap
xe.

ps : 55 phit.

3.8* Ba nguoi dang ¢ ciing mét noi vaA mudn cung c6 mit tai mot
sin van dong cach d6 48km. Puong di thadng. Ho c6 mot chiée
xe dap chi c6 thé ché thém mét ngudi. Ba ngudi giai quyét
béng cach hai ngudi di xe dap khéi hanh cung lic véi nguoi
di bd; téi mét vi tri thich hop, ngudi duoc chd bing xe dap
xudng xe di bd tiép, nguoi di xe dap quay vé gap ngudi di bo
tu dau va ché ngudi nay quay nguoc tré lai.

Ba ngudi dén sdn van déng cung ldc.

a) V& db thi cua cac chuyén dong. Coi cac chuyén dong la thing
déu va van toc c6 do 1én khong do6i 1a 12knyh khi di xe dap,
4km/h khi di bd.

b) Tinh su phdn bd thdi gian va quang duong.

Bs : 'b) 2 gio 40 phat; 4 gic. 32km; 16km.

BAI TOAN 4

DGi hé quy chi€u dé nghién ctiu chuyén dong thing déu

I Phuong phap :
— Chon hé quy chiéu thich hep.

18
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— Ap dung cong thirc cgng vdn toc dé xac dinh vdn toc cia vit trong
hé quy chiéu da chon.

* Néu chuyén dong cung phwrong : cic vin téc cgng vao nhau hay
trit di nhau.

* Néu chuyén dong khac phuong : dira vao gian dé vecto va cac
tinh chdt hinh hoc hay luwong giac.

— Ldp cac phuong trinh theo dé bai dé Hm dn cua bai toan.

Thi dy 4.1

Mot hanh khach trén toa xe lia chuyén déng théng déu véi
van tdc 54km/h quan sat qua khe cia thdy mot doan tau khac
chay cing phuong cing chiéu trén dudng st bén canh.

Tu lGc nhin thay diém cudi dén luc nhin thay diém dau cia
doan tau mat 8s. Poan tau ma ngudi ndy quan sat gém 20 toa,
mdi toa dai 4m.

Tinh van toc cia nod. (Coi cac toa sat nhau).

GIAI

ey -
ik o

— Chon (2) lam hé quy chiéu. Trong chuyén dong tuong d6i cua
(1) 461 véi (2), vat di dugc quang duong | = 20.4 = 80 (m) trong 8s.
“Tach:  vip T Vgt Vo= Vit (= V)
Suy ra : Via = (v — Vvp)

19



— Theo dé : v

-~ e

Vay . vy =vy — =15 - — =5m/s = 18km/h

Thi dy 42

Mot doan xe co gidi ¢6 déi hinh dai 1500m hanh quin véi
van tdc 40knyvh. Nguoi chi huy & xe dau trao cho mét chién si di
md td mot ménh lénh chuyén xudng xe cudi. Chién si ay di va vé
vGi cung mdt van téc va hoan thanh nhiém vu trd vé bao cao mat
mét thoi gian 5 phut 24s.

Tinh van téc cia chién si di mo té.

GIAI
— Chon (2) 1am hé quy
T (2) Y chi¢u. Trong chuyén déng,

%» W_t tuong d6i cua (1) d6i vai (2),

vat di dugc quang dudng

L [ = 1500m luot di cing nhu
1 N
Iuot ve.
, - - - - ->
Ta ¢ : Vig = Vig t Vgp T vyt (= V)

— Chon chiéu duong 14 chicu chuyén déng cua (1) ta ¢ d6 lon
cua van téc tuong doi
L (Vi2)ai = (vy+vy)
L (Vive = (Vi —Vva)
— Theo d¢ bai ta suy ra :
! l

+ = =5 phat 24s
Vit vy Vi — Vs

_ 1 1 9
hay : 1,5 + } = ——
’ cvy+40 vy —40 100

20
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%

Vi 3

vi—1600 100

4

Vay:  3vi — 100v; — 4800 = 0

Van toc vq 1a nghiém duong cua phuong trinh bac hai :
3x? — 100x — 4800 = 0
A = 507 + 14400 = 16900

VA =130
: 50 + 130
l X1 = — T =
Suy :
vy ra 4{ 50 — 130 0 _ 0 foai
Xn = —— = =" Oat
2 3 3 2
Do do vy = 60km/h

Thi du 4.3

Mot chiéc tau chuyén dong thang déu véi van toc vy = 30km/h
gip mot doan xa lan dai I = 250m di nguoc chiéu v&i van tdc
vo = 15km/h. Trén boong tau c6 mot ngudi di tu mdi dén lai véi
van toc vg = Skmy/h.

Hoi nguoi ay thay doan xa lan qua trudc mat minh trong
bao 1au ?

GIAI
a'

21




~ Theo dé, cac van tdc vy, vo dugce tinh d6i véi nude, van téc
vy dugce tinh d6i vai tau.
— Trong chuyén dong twong ddi cta (3) ddi véi (2), thoi gian
phai tim 13 thoi gian d¢ (3) di dugc doan duwong |.
; - - - ->
Tacd: vz =wvy + v+ G
- -
= V3t vyt (= vy
N N , - , . -
— Chon chi¢u duong la chitu cta vy ta c6 d6 16n cua van téc
tuong d6i :
V32=V1+V2—V3=30+15—‘5=40km/h

Thoi gian can tim 1a :

I 250.107°
t=—="—"— =255
V32 40

Thi du 4.4

Hai xe 6t chay trén hai dudng thang vudng gbc véi nhau,
sau khi gap nhau & nga tu, mot xe chay sang phia déng, xe kia
chay 1én phia bic véi cing van téc 40km/h.

a) Tinh van t8c tuong déi cia xe thi nhat so véi xe thd hai,

b) Ngoi trén xe thu hai quan st thi thay xe thu nhat chay
theo hudng nao ?

¢) Tinh khodng cich hai xe sau ntra gié- ké tu khi gip nhau
& ngi tu.

TB GIAI
a) Vin toc tuomg doi :
> ”
% Ta ¢6 :
' - - - - -
! _ b, Vig = Vig * Vg = V1 + (= vy)
I —> B A
: Ta dung dugc vy trén gian dé
(g ) S e cdng vecto.
| PN

22
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Suy ra : v]2=‘/:/—%—:r\—'%=40\/§z56km/h
b) Huvng chuyén dong :
Hutong cua \—712 cho biét hudng chuyén dong duoc hoi. o la
hutng dong — nam.
) Khoang cach :
Chon cac diéu kién ban dau thich hop, ta ¢6 phuong trinh :
s = vyt = 56t km.

Vit = 05h taco: s = 28km.

Thi dy 4.5

Oto chuyén dong thang déu véi (2) A
van tdc vy, = H4kmyh. Mot hanh
khach cach 6td doan a = 400m va d d
cach duong doan d = 80m, mudn 1) [ L

doén 6t0. B

Hoi nguoi 4y phai chay theo hudng nao véi van toe nho nhat
1a bao nhiéu dé dén duge 6td ?

GIAL
Xét chuyén déng tuong ddi cua (2) d6i véi (1) ta o -

- - - - -
Vo1 = Vg t Vo = Vo F (= Vq)

PE (2) gip duoe (1), diéu kién la va; phai c6 hudng AB,

’ oL S

A L // d (AB:a)
(1)
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Y

, , -—> 1 R 5
Quy tich diém ngon A’ cua \—7)2] = AA’ 13 ; dudng thang AB.

Ta suy ra:
) —> .. N ———
* vy phai ¢6 hudng nam trong goc BAx,

* [V5] nhé nhat khi v, + AB, Luc do A’ = H.

W aA . : Y2 M
Tinh chat dong dang cua tam giac cho : E = —
a
H d 80 54 = 10,8km/h
ay : vy = T vy =——" 534 =10,8ks
’ a7 400

CHU Y
Cach giai khac.
Bat Cla vi trf gdp nhau.
AC =9, At BC = v, At

Ap dung dinh Ii ham sin cho tam gidgc ABC :

) vy At vy AL Si &
(1) o - =— >0, = Lo,
g c sima sinf3 c smf
—
Lv‘, - - .. : : o <
' Suy ra X v, o gid tri min odt B = 90
! 2608
. d
V) o = ST 0y = ;vl = 10,8km/h

Thi dy 4.6

Ngbi trén mot toa xe lia dang chuyén dong thing déu véi
van téc 17,32m/s, mot hanh khach thay cac giot mua vach trén
cira kinh nhing duong thing nghiéng 30° so véi phuong thang
dung.

Tinh van toc roi cla cac giot mua (coi 1a roi thdng déu theo
huéng thing dung). Lay V3 = 1,732

GIAI
Hudng cac giot mua vach trén cira kinh 1a hutng cua vecto van

24




/e g : AT s ~
toc tuong ddi vy, cua giot mua doi vai tau.

i - - ) -
Tacd: vyo=vy+ (= vy

-
Ta dinh duoc vy, nhare trén hinh bén. e

Y e (360
Suy ra : tg30” = — S |
Vi . *’

e Y i
Vay .
Vi 10v3
vy = T = = 30m/s
tg 30" v3
3

B BAI TAP LUYEN TAP

4.7

4.8

4.9

4.10

Trén mot tuyén xe buyt cac xe coi nhu chuyén déng thang déu
véi van toe 30kmvh; hai chuyén xe lién tiép khoi hanh cach
nhau 10 phat. Mot nguoi di xe dap nguoe lai gap hai chuyén
xe bu¥t lién ti€p cach nhau 7phad0s.

Tinh van toc ngusi di xe dap.
s : 10km/h
Mat chiéc pha chay xudi dong tu- A dén B mat 3 gio; khi chay

vé mat 6 gi¢. Hoi néu pha tat may tréi theo dong nude thi ti
A dén B mat bao lau ?

ps 12 gio
Mét thang cudn tu dong dua khach tu tang tret lén lau trong

1 phut. Néu thang ngung thi khach phai di bo ién trong 3 phut.
Hoi néu thang chay ma khach van bute lén thl mat bao lau ?

ps ;45 giay
Mot tau ngam dang lan xudng theo phuong thang ding véi van

toc déu v. PE do day bién, may SONAR trén tau phat mét tin
hicu am kéo dai trong thoi gian ty hudng xudng day bién. Am

25



truyén trong nuéc véi van toe déu u, phan xa & day bién (coi
nhu nam ngang) va truyén tré lai tdu. Tau thu dugc tin hiéu
dm phan xa trong thdi gian t.

Tinh vin tdc lan cia tau.

_ (1)

DS v .U
to+t

4.11 Mot thuyén may chuyén dong thang déu nguoe dong gap mot

bé tréi xudi dong. Sau khi gap nhau 1 gid, dong co cua thuyén
bi hong va phai stra mat 30 phut.

Trong théi gian sta, thuyén may troi xudi dong. Sau khi stra
xong dong co, thuyén may chuyén déng thing déu xudi dong
véi van téc so véi nude nhu trude.

Thuyén may gap bé cach noi gip lan trude 7,5km.

Hay tinh vdn t6c chay cua nude coi la khéng dai.

ps : 3km/h

4.12 Mot cand chay qua séng xuit phat td A, mdi huténg téi diém

B & bd bén kia. AB vudng goc véi
D C bd song. Nhung do nude chdy nén

khi dén bén kia, cané lai & C cach
B doan BC = 200m. Thoi gian qua
song la 1 phuat 40s. Néu ngudi lai

T Voo

gid cho mii cand chéch 60° so véi
by sdéng va md may chay nhu

26

A trude thi cané téi dung vi tri B.
Hay tinh :
a) Van tdc nudce chay va van téc cand.
b) Bé rong ctia dong song.
¢) Théi gian qua séng cia cand lan sau.
ps: a) 2 m/s; 4 m/s b) 400 m
c) 116 s

N
Q)b
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f 5?/

413 O mdt doan séng thang, dong

4.14

nuéc c6 van tdc vy, mot Ll

thuyén chuyén dong déu co
vén téc so véi nude ludn tudn
14 v, (40 16m) tu A.

— Né&u nguoi lai hudéng mai
thuyén theo B thisau 10 phuat,

thuyén téi C phia ha luu voi A

BC = 120m.

— Né&u nguoi lai huéng mii thuyén vé phia thuong luu theo

goc léch « thi sau 12 phat 30 giay thuyén téi ding B.

a) Tinh van toc thuyén v, va bé rong [ cha song.

b) Xac dinh goc léch a.

ps: a) 1,2km/h; 200m
b) 37°

O mot doan song thing c6 dong nudce chay véi van toe vo, mot

4.15

nguoi tir vi tri A & bd sdng nay mudn

- a chéo thuyén téi vi tri B & bd sdng
C: bén kia (xem hinh).
: Cho : AC = b; CB = a. Tinh d¢ 16n
b: s nhé nhdt clia van téc thuyén so véi
! nutc ma ngudi nay phai chéo déu
: dé cb thé t6i duoe B.
A
bvo
PSS ... =
S .
A

Qua cadu M duoc treo vao dinh A
vat qua rong roc di déng B nhu
hinh vé. B chuyén déng déu trén
duong thang ndm ngang qua A véi
van toc \_/)hu{mg di xa A. Pinh van

v
B
M
27




2
O oWy

téc cia M d6i véi cac hé quy chiu sau :
a) gan vé1 rong roc
b) gidn véi tuong.
ps:  a) Huong thﬁng len, v
b) Nghiéng 45% vV2

4.16*Hai chiéc tau chuyén déng véi cing van toc déu v huéng dén
O theo cac quy dao la nhing dudng thang hop véi nhau goe
a = 60", Xac dinh khoang cach nho nhat gida cac tau. Cho biét
ban ddu chung cach O nhung khoang {; = 20km va I, = 30km.

ps : 5V3km = 8,7kn
4.17*Hai vat chuyén dong véi cac van téc khong doi trén hai dudong
thang vudng géc. Cho v; = 30 ny/s; vy = 20 mys.

Tai thoi di€m khodng cach gida hai vat nhd nhat thi vat (1)
cach giao diém cta hai quy dao doan s7 = 500m. Hoi ldc dé vat
(2) cach giao diém trén doan s 1a bao nhiéu ?

bs ! sy = 750m

4.18*C0 hai vat My va M, thoat dau cach nhau khoang I. Cung ldc
hai vat chuyén dong thing déu, M, chay

C N e A ..

~ vé B voi van toc vy, My chay vé C véi
M, :\\ [ van tdc vo. Tinh khodng cach ngdn nhat

Y 1 N .~ . ~ N <. . 2 5
D" L‘% M, gitra hai vat va thoi gian dé dat khoang
A‘*Eg ——B cach nay ké tu lac bat dau chuyén dong.

lvysina

d

bl

wn

min ;

\/vg + vg + 2v4v,c05 a
(vy + vyc08 @)

v% + v‘;: + 2v,v)c05 o

t =

4.19*Mbt may bay ¢6 van téc déu trong khong khi vén tinh la v. May
bay nay bay theo chu vi cia mét hinh vudng canh a. Hay lap

28



T v

bi€u thic cta thoi gian ma may bay nay bay hét mdt vong cia
hinh vuéng ndi trén trong moi trudong hop sau :
a) gi6 thdi véi van téc khong déi u < v doc theo canh.

b) gi6 théi véi van téc khang doi u < v doc theo dudng chéo.

5 -5 'Uz -
v+ V0 — i 2
2 2 b) tz = 4qa 2 2
v - u v —Uu

psa)ty = 2a
420*Hai tau A va B ban dau cach nhau mot khoang cach (. Chung
chuyén dong thang déu cing mot lac

véi cac van téc co do 1énm lan luot la A

Vi, Vo. rj .
Tau A chuyén dong theo hudng AC tao Sl o

véi AB gée a nhu hinh vé. ! \

2) Hoi tau B phai di theo hudng nao 1 N
dé c6 thé gap tau A. Sau bao i1au ké S 5
tu lac ching & cac vi tri A va B thi hai Ci :

tau gap nhau ?

b) Muén hai tau gap nhau & H (xem hinh) thi cac do 1én van
toc vy, v, phai théa diéu kién gi ?

- — . v
ps: a) f=(vy, BA);sinp = — sing

Uy
[
t = ]
V€08 & + V,C0S 3
v,
b) tga = —
Y1

421*Mot xe buyt chuyén dong thing déu trén dudng voi van toc
vy = 16m/s. Mot hanh khach dung cach dudng doan a = 60m.
Nguoi nay nhin thay xe buyt vao thoi diém xe cach nguoi mot
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khoang b = 400m.
a) Hoi ngudi phai chay theo hudng nao dé téi duoe dudmg cing
lic hodc truve khi xe buyt téi d6 bist ring van téc déu cla
nguoi la vy = 4my/s.
b) Néu muén gip dugc xe véi van téc nhod nhdt thi nguoi phai
chay theo huéng nao ? Van téc nhd nhat 1a bao nhidu ?

ps: a) 36°45 < a < 143°15

b) a = 90°; vy = 2,4 m/s

§2. CHUYEN PONG THANG BIEN POI PEU

A. TOM TAT GIAO KHOA

L. Vin téc trung binh va vin tdc tic théi cia chuyén dong thang bién
doi :

—~ Vdn toc trung binh :

Y ity

- S
v=—=
t

—
S - S
vETvE
At At
I1. Gia tdc trong chuyén dong thing bién doi :
- - _—
- Vg—V1 Ay
a=—"—"—"=—
to—t; At
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111. Cac phuong trinh ctia chuyén dong thing bién doi déu :

S

x 0 M, A M X
) - : ?
| t) ° (M
> |
: Xp ‘
- o
— Gia toc ;
a-s= const!
—~ Vdn toc tic thot ;
v =al(t — tg) +v01
— Toa df :
-1 2 ,
x-—za(t-tg) +V0(t~t0)+x01
— Duong di :
[
) 1 2
ls=x—x0=§a(t - tg)" + volt — tg)
{

— Heé thue doce Idp vol thot gian :

I
iv‘Z - Vé=2a(x - Xg) = 2as

GHI CHU :

=
[tg=0
Néu chon hé quy chigu va goc thér gian dé cb vy =0, cac phneong trinh sé cd
[ x,=0
dang don gian :
L.
v=at;x=35=_"at
2
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IV. Tinh chit cia chuyén dong :

— Chuyén dong thang nhanh ddn déu :

- > ~ 3
av > 0 © a, v cung chiéu

— Chuyén dong thang cham ddn déu :

- > R
av < 0 © a, v ngugc chiéu

V. D6 thi cia chuyén déng :

~ Do thi gia téc theo thoi gian

dau tg.
0 Ghi chu :
S biéu dién van téc.
— Db thi vdn toc theo thot ,
glan .
b6 thi la nida dudng
thang : ]
+ ¢6 d6é doc (hé sb goe) la 7377
gia toc a.

* gi6éi han béi diém (tg, vo).
Ghi chu :

b6 thi la duong thing :
e song song véi truc thoi
gian.

» giéi han béi thoi di€m

S bigu dién dudng di.

—~ D6 thi toa do theo thoi gian :

Db thi la parabol :

e cHgdcung véi v =0

+ giéi han béi diém (tg; xg).
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. . L 1 ,
* Trong trudomg hop don gian x = 5 atz, ta ¢o :

fa>0)

VI. P6i hé quy chi€u :

— Cong thie cong vdn toc :

=

- -

Vi = Viz ¥ Vas

— Cong thuc cong gia toc :

S
|13

- -
=ap tayg

a<O

B. GIAl TOAN

Tinh van toc trung binh

trong chuyén déng thang bién déi

B Phuong phap

Ap dung cdng thirc tong quat

3

i
|
I
i
!
3
i
{

vt Tt Y vt

f;+ 1+

Lt

t




Thi du §.1

f
|

Mot xe chay trong 5 gio; 2 gio dau xe chay véi van toc trung ;
binh 60knvh; 3 gi¢ sau xe chay v6i van téc trung binh 40km/h. %

Tinh vdn toc trung binh cla xe trong sudt thoi gian chuvén |

déng. ‘
GiAl
o - 60.2+10 3 240
Ta co . Vo= T = 7 = 48km/h
3 >

Thi du 5.2

Mét xe dap di nia doan dudng dau tién véi van tée trung
binh 1Zknyh va nia doan dudmng sau véi van tée trung binh i
20km/h. ’

Tinh vdn toc trung binh trén ca doan dudng.

rIa Ch : vE g’;"r C,
t; + 1ty ,,,_4\\ 2
e Tt R
v | ] ’ —
Nhung : t; = ;_] ity = 2_\_:
Do do : v = — === = 15km/h.
.] /,L ] A \"‘l + V2

Thi du 5.3

[ 3 . N .. . ~ A~
Mot vat chuyén dong trén hai doan dudng véi cac van tdc

trung binh vy, vo.
Trong diéu kién nao van téc trung binh trén ca doan dudng
bang trung binh cong cta hai van toc ?

|
i
|
|

e

s}
D E



GiAl

Vi t«l ’+‘\/2t2

Ta cO v = —
t] + t",

, ) ) vyt vy

Trung binh cdng cua hai van toc 1a @ vy, = —2—
> . VityFvoty vyt v,y
Theo d¢, ta ¢o - =
ty+ 4 2
> vyt Vo th) = vy vty (v F vl

V1‘ . t~! + \’24 tzz Vl.tz + \'z‘t]

Hay - ;1(t1 =ty tvolty — 1) =0
> - - =0
Vi ;1 - \_3 # (), ta suy ra:
t, =1

Khoang thot gian cua hai chuvén dong phai bang nhau.

W BAI TAP LUYEN TAP

(74}

wn

4

w

M6t ngudi di ti A dén B theo chuyén dong thang. Nia doan
dudng dau ngudi ay di voi van tée trung binh 16knvh. Trong
nua thoi gian con lai, nguoi 4y di véi van toe 10km/h va sau
di bo véi van tée 4kmy/h.

Tinh van téc trung binh trén ca doan dudng.

s 9, 7km/h
Hai 6té6 khéi hanh dong thoi ta A va chuyén dong thang déu
vé B cach A khoang 1. Otd (I) di nira quang dudng dau véi van
toc v, va nira quang dudng sau véi van toe vo.
Oto (I1) di v6i van téc v, trong nira théi gian dau va véi van
toc vo trong nua thoi gian sau.
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Ho1 616 nao téi noi trude va trude mot théi gian bao lau ?
ps . Xe (II) toi triece
(v = v)°l
At = ——————
20105(vy + v7)
5.6 Hai vat bit dau chuyén dong dong thoi to A dén C. Vat (1) di
tu A dén B rdi méi téi C, vat (2) di thing
tu A to1 C. O mét thai diém bat ki, hai

B . . .
vat luén nam trén duong thang thing goc
AC.
Tinh v, cia vat (1). Cho: A= 307: B = 90°;
A C Vo= 6111/8

PSS \71 =

(V3 + Tyvy = 8,1m/s

N

5.7 Hai hoc sinh di cim trai. Noi xuat phat cach noi c§m trai 40km.

Ho c6 mét chiée xe dap chi dung duoc cho mét nguoi va ho sip
xép nhu sau :
Hai ngudi khéi hanh cang lae, mdt di bo véi van t6c khong déi
vy = Bkny/h, mét di xe dap véi van toc khéng déi vo = 15knvh.
Té1 mot dia diém thich hop, ngudi dang di xe dap bo xe va di
bo. Khi nguoi kia téi not thi lay xe dap st dung. Van téc di bo
va di xe dap van nhu trude. Hai ngudi dén noi cling ldec.

a) Tinh van téc trung binh cia mdi ngudi.
b) Xe dap khong dugc st dung trong thoi gian bao lau ?
ps sa) 7,0km/h b) 2h40 phat.
5.8* Tinh van téc trung binh clia cac chuyén doéng trong bai 3.8.

s 7,2km/h
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BAI TOAN 6

Tinh gia téc, van téc, thei gian va quang dudng trong
chuyén déng thang bién déi déu

e

B Phuong phap
— Ap dung cong thirc dinh nghia cua gia téc :
Av
At

a
— Ap dung cac cdng thirc cua chuyén ding thing bién doi déu :

s = —at” + vyt

K =

2 2 _
v® — vy = 2as

Thi du 6.1

Tinh gia toc cua chuyén dong trong mdi trudong hop :

a) Xe réi bén chuyén déng thang nhanh dan déu. Sau 1 phut,
van toc dat 54km/h.

b) Poan xe lia dang chay thang déu véi van toe 36km/h thi
ham phanh va dung lai sau 10s.

¢) Xe chuyén dong nhanh dan déu. Sau 1 phut, vdn toc tang
11 18knyh to1 72kmy/h.

GlAl
Ta ap dung céng thuc :
Vo — Vi
a= -
t
a) Truong hop 1.
13 2
a; = 6— = 0,25m/s
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b) Triong hop 2

c) Truong hop 3 -

Thi dy 6.2
M6t ngudi di xe dap 1én déc dai 50m theo chuyén déng thang
cham dan déu. Van téc luc bat dau lén doc la 18knyh va van tée
cudi la 3nys.
Tinh gia tdc va thoi gian lén déc.

Ta ¢o
viovy o 323t
a = =
2 2.50
a = — l),l()m/sz
- V—Vo  3-5
Suyra: t=——""="—"—""-=125
a - 0,16

Thi dy 6.3

Mbt doan tau dang chuyén dong thing déu véi van toe 36knyh
thi ham phanh. Tau chay chdm dan déu va dung hdn sau khi

chay thém 100m.
Hoi 10s sau khi ham phanh tau c6 vi tri ndo va van téc bang

bao nhiéu ?
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Ta co gia toc

o

— Vv

=10’

a=—— =
25 2,100

= —05m/s’

Phurong trinh van toc tr luc ham phanh
v=at+vy=-—05t+10
Vol t o= 10, ta suy ra
v=-05.10 + 10 = 5m/s

Vi tri doan tau hic do duoc xac dinh boi doan dudng da di tir

Iic ham phanh :

Thi du 6.3

|
Mot vat chuyén déng nhanh dan déu di duge nhing doan

' dudng s, = 24m va sy = 64m trong hai khoang thoi gian lién ti€p |
bang nhau la 4s. Xac dinh van téc ban dau va gia tdc cla vat. !
.|

GIAI

Ta ¢b cong thue tinh dudng di -
5 ]

at™ = vt

[N

Q2
o



S
<

N
o O

. ty =4s: 5 = 24m
Theo d¢ -
ty = 8s: 55, = 88m
| 8a + 4\'0 =24

| 32a + 8v, = 88

S S

Vay

Giai he phuong trinh nay ta duoc :

a = 2,5m/s° ; vy = Im/s

Thi dy 6.5

M6t xe chuyén déng thang nhanh din déu véi van téc dau
vo = 18knvh. Trong gidy thu tu ké tu ldc bit diu chuyén djng
nhanh dan, xe di dugc 12m. Hay tinh ;

a) Gia tdc cla vat.

b) Quang dudng di duoc sau 10s.

GIAI
a) Gia t6c :

Phuong trinh duong di 1a -

s = —at® + vt

Q9 | =
< M

Sau 3 gidy ta ¢c6 : sy = Ea + 3vp

16
Sau 4 giay ta co : s, = ?a + dvg

Quang duong xe di dugce trong gidy thit tur 1a :

AS4=S4“S3= a t+ vy

NN

2
= Z(Asy — vp)

<<

APy
<
»
I

2 - 2
;(12 — 5) = 2my/s
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b) Quang duong :
Vai t = 10s ta co

S19 = —2.107 + 3,10 = 150m

P |

Thi du 6.6

Chumng to ring trong chuyén déng thang nhanh dan déu khéng
van toc dau, quang duong di duoc trong nhing khodng thoi gian
bang nhau lién tiép ti 1&é véi cac so 1é lién tiep 1, 3, 5, 7...

GIAl

%)

5= at®
2
1 5
Swl = _até
2
1 2 _ 4
s, = —a(2t)" = ;at
29
sy = —a(3t)” = _at
Do dé | 2 2
[
2
1 n—71 "
Sp—1 T :a[(n—l)t]z = n 2 ) at”

1 2

i 3 »]
Ls, = —a(nt)? = —at?
2 pa
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Suy ra :
Asy = s = ~at?
3 2
Asy; = s5; — 5= “at
2
5
Asy = 57 — 85 = ,,atZ
: : 5
As, =5, Sp—i
! 2n -1
) [n2 - - ])2} at? = (;),atz
2 2
Vay — =3 —=5.., —=2n-1
- As Asq As,

B BAI TAP LUYEN TAP

6.8

6.9

6.10

42

Sau 10s doan tau giam van toc tu 54km7h xudng 18km/h. Né
chuyén dong déu trong 30s tiép theo. Sau cung nod chuyén déng
cham dan déu va di thém 10s thi ngung han.
Tinh gia té¢ trong moi giai doan.

5 : ~1m/52; 0; —0,5"‘/52
M6t xe chuyén déng nhanh dan déu di trén hai doan dudng
lién tiép bang nhau 100m, lan luot trong 5s va 3,5s.
Tinh gia toc.

ps : 2m/s”
Mot ngudi ding & sdn ga thay toa thid nhat cia doan tau dang
tién vao ga qua trudc mat minh trong 5s va thay toa thu hai

trong 4,5s. Khi tau dung lai, dau toa thi nhat cach ngudi ay
75m.

Coi tau chuyén déng cham dan déu, hay tim gia téc cua tau.

Ps ;- 0,16m/s2



6.11

6.12

6.13

6.14

Mot xe mé may chuyén déng nhanh dan. Trén doan dudng 1km
dau nb co gia toc a,, trén doan duong lkm sau, nd co gia tde
a,. Biét ring trén doan dudng thir nhdt van téc tang lén Av,

, . i 1
con trén doan dudmg thu hal véan toc chi tang duge Av' = “Z“AV.

Hoi gia téc trén doan dudng nao 1én hon ?

s a, > g
Mot doan tau chuyén banh chay thang nhanh dan déu. Hét
kilomet thi nhat van toc cda nd tang 1én duge 10nys.
Sau khi di hét kilomet thi hai van tdc cia né tang lén mot
luong bao nhiéu ?

s . 4,1m/s
Mot vat chuyén dong thang bién déi déu. Lap biéu thuc van
toc trung binh cua vt gida hai théi diém ma van +6c tuc thoi
la v, va vy,
R

2

s

Mot vat bat dau chuyén déng nhanh dan déu tu trang thai
dung vén va di dugce doan duong s trong t gidy.

. 90 R .
Tinh thoi gian vat di Z doan dudmg cudi.

t
ps ;-
2
Mot nguoi dung & sdn ga nhin doan tau chuyén banh nhanh
dian déu. Toa (1) di qua trudc mat ngudi 4y trong t gidy. Hoi
toa thid n di qua trude mat ngudi ay trong bao lau ?

~

Ap dung :t=6s:n =7,

ps: (Vn — Vu—1)t
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6.16

6.17

6.18

6.19

6.20

)
o et

Mot vat chuyén déng thang nhanh dan déu véi gia toc a tur
trang thai dung yen va di dugc quang dudng s trong thoi gian
t. Hay tinh .

a) Khoang thoi gian vat di hét 1m dau tién.

b) Khoang théi gian vat di hét 1m cudi cung.

’ 2
ps: a) b = -
i

2 —

b)t =l = (Vs - Vs—1)
a

Mot vat chuyén dong thing véi gia téc a va van toc dau v,
Hay tinh quang dudng vat di dugc trong n gidy va trong gidy
thia n (n < thoi gian chuyén déng néu cham dan déu).

a a(2n - 1)
s (; n+ va> n; ‘_“2—“ ¥ U,

Chung minh ring trong chuyén déng thing bién d6i déu, nhing
quang dudng di duoc trong nhing khodng thoi gian bang nhau
lién tiép chénh léch nhau mét lugng khong doi.
Phuong trinh cia mét vat chuyén déng thang 14 :
x = 80t% + 50t + 10 (cm; s)
a) Tinh gia tdc cia chuyén dong.
b) Tinh van téc luc t = 1s.
¢) Pinh vi tri vat lie van toc la 1830cny/s.

ps :a) 1,6m/s2 b) 2,1m/s <) 55cm.

Mot vat chuyén dong theo phuong trinh :

x = 4t + 20t (cm; s)



a) Tinh quéang dudng vir di duoe ti t; = 2s dén ty = 5s. Suy
ra van téc trung binh trong khoang théi gian nay.
b) Tinh vén toc ltdc t = 3s.

ps o a) 144 oy 48cmy/s; b)Y 4demy/s

6.21*Hai xe chuyén dong théng déu véi cac van toc vy, Vo (v < vg).
Khi nguoi lai xe (2) nhin thay xe (1) & phia trude thi hai xe
cach nhau doan d. Ngudi lai xe (2) ham thang d€ xe chuyén
dong cham dan déu véi gia toc a.

Tim diéu kién cho a dé xe (2) khéng dam vao xe (1).

(v — )’

24
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6.22*Trén mat phing nghiéng goéc « ¢6 mot day khong dan hoi. Mot
ddu day gin vao tuong ¢ A, dau kia budc vao mot vat B ¢
khoi luong m. Mat phang
nghiéng chuyén dong sang phai &
voi gia toc a nim ngang khong

doi. : /%/7/77 o~ 8 m

Hay xac dinh gia tdc cta vat B |

a

khi né con & trén mat phang
nghiéng.

(Thi Hoe sinh giot Vgt i)
., «
P5 : 2asin—
2

6.23*Mot tén lia c6 hai dong co ¢ thé truyén cac gia téc khong dai
ay, as (ay > ag).

Dong co (1) co thé hoat dong trong thdi gian t,.
Dong co (2) co thé hoat dong trong thoi gian ty (1o > ty).

Xét 3 phuong 4n sau :
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— (1) hoat dong trudc, (2) tiép theo

- (2) hoat dong trudce, (1) tiép theo

— {1) va (2) hoat dong cung liuc.

Phuong an nao day tén lira bay xa nhéat ?

ps 1 (1) hoat déng trurde.

BAI TOAN 7

Bai toan gap nhau cla hai vat chuyén déng théng bién doi déu

B Phuong phap :

— Chon goc toa d¢, chiéu dieong, goc thoi gian. Suy ra cac diéu kign
ban dau cia moi vdt chuyen dong.

— Ldp phuong trinh toa dg cia mdi vit tib phiong trinh téhg quat

1
X =7

a (t — tg)® + vylt — tg) + xg

Z
Co the mgt trong har vit chuyén ding thang deéu theo
pluwong trink
x = vt — tg) + xg
— Khi hai vat gap nhau
Xy = Xq
Giar phwong trinh nay dé tim cac dn cua bar toan.

Thi du 7.1

Hai nguoi di xe dap khdi hanh cing mot lae va di nguge
chiéu nhau. Nguoi thi- nhat ¢6 van toc dau 1a 18km/h va 1én déc
cham dan déu véi gia téc la 20 cm/s2. Ngudi thi hai c6 van tde
i dau la 5.4km/h va xudng déc nhanh dan déu véi gia toc 1a 0,2my/s”,
Khoang cach gita hai ngudi la 130m.

Hbi sau bao ldu hai ngudi gap nhau va dén luc gap nhau
mdi ngudi da di duve moét doan dudng dai bao nhiéu ?
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GIAI

— Chon -

*gac toa do la vi tri B
< 3 . N 'A>9
* chicu duong la chicu BA

* goc thoi gian 1a hue khoi hanh chung cua hai xe,

ta suy ra:

; \ 2 ¢ 2

fa, = 02m/s i a; = 0.2m/s

i

i - ; | -

[V = —Oom/s , Ve = 1,0m/s
my @ 17 '

! )

L X1 = 1 3{)m i Xy = O

Cac phuong trinh chuyén dong 1a -
D xy = 0187 = 5t + 130 (m)
( = U1t + 1,5t (m)
-~ Khi gdp nhau ta ¢o .
0" + 150 = 0,165 = 5t + 130
6,5t = 130
t = 20s

i

0,1.20° + 1,520 = 70m
[s1] =130 — 70 = 60m

Suy ra: s = xp



Thi du 7.2

Mot 6t6 bat dau chuyén dong nhanh dan déu véi gia toc
0,5m/s2 ding lic mét tau dién vuot qua nd véi van tée 18kmy/h.
Gia toc cua tau dién 1a O.31r1/52.

Hoi khi 6t6 dudi kip tau dién thi van téc cia 6t6 1a bao

nhiéu?

L

— Chon

* chitu duong 1 chiéu chuy¢n déng chung,
* goc toa d6 1a vi tri khot hanh cua 6t6.
* gdc thal gian 1a lac 6to khoi hanh.

Ta c6 cac phuong trinh

1
x; = Tatt = 0,25t* (m)

- PO

PR S —

2 RN -
Xy = Tast"T + vt = 0,15t% + 5t (m)

I~

— Khi 6td dudr kip tau dicn ta ¢o

X2 T

0,15t% + 5t = 0,25¢7
tt —350) =0 =t = 50s

— Phurong trinh van téc cua 6t6 -

vy = apt = 0,5t
Khi vira dudi kip tau dién, 6t6 co van tdc :

vy = 0,5.50 = 25m/s

W BAl TAP LUYEN TAP

7.3 Hai xe cung chuyén dong thing déu ti A vé B. Sau 2 gid hai

xe tol B cung e
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o

Xe (1) di nia quang duong dau tién véi van toc v; = 30knyh

va nua quang duong con lai vé1 van tde vo = 45kmvh.
Xe (2) di hét cad doan duong vé1 gia tde khéng déi.
a) Pinh théi diém tai d6 hai xe ¢6 vdn toc bang nhau.

b) C6 Iie nao mot xe vuwwt xe kia khong ?

ps :a) phut 50 va phut 75; b) khong.

7.4 Ilai xe cung chuyén dong thang nguoc chiéu nhau td A va

i
&

>t A lén déc chdm din déu véi van toe dau vy va gia toc

B.
a.

Xe tu B xudng déc nhanh dan déu voi van toc dau vy va gia

toc bang xe kia vé do lon.
Cho AB = s,
a) Khodang cdch gitra hai xe thay d6i ra sao theo thoi gian ?
Vé dé thi.
h) Sau bao lau hai xe gap nhau ?
PS : a) Bién thién tuyén tinh

G

byt =—=
vy + Uy

BAI TOAN 8

Cac do6 thi cua chuyén dong thing bién doi déu

B Phuong phap :
— Ve dd thi -

Dang cac do thi cua chuyén ding thang hén doi déu :

* DS thi gia toc theo thoi gian : duwdng thang song song voi

truc thor gian.

* D4 thi van toc theo thoi gian @ dudng thang c6 45 dic la gia

tic a.
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* D3 thi toa dd theo thai gian : parabol.

Ve do thi duwa vao mét s diém béu dién diic bigt (két hop vér 36
déc néiv la dwong thing). D6 thi duoc gici han béi cac diéu kign
ban diu.

— Pic diém cua chuyén dong theo dé thi cta van toc :

* Db thi huong Ién - a > 0; dd thi hudng, xu()/ng ca <) db

thi nam ngang . a = (;
(Két hop vot diu cua v co thé suy ra tinh chat cua chuyén dong).
* Hai d6 thi song song : hai C/zuyéﬁ dong c6 cung gia toc.
* Giao diém cua dd thi vai truc thai gian : vdf dung lar.
* Hai d6 thi cit nhau : hat vt 0 cung vdn toc.
Tinh a va v, t d6 thi, co thé thiét lgp duoe phuong trinh vin toc,
— Giao diém cua hai dé thi toa do giup xac dinh tho diém va o

tri gap nhau.

Thi du 8.1

Cho dé6 thi van tdc — thoi gian cia mot vat chuyén dong nhu
hinh dudi day.

a) Hay néu tinh chat cia méi giai doan chuyén dong.

b) Tinh gia téc trong
mdi giai doan chuyén dong.
Lap cac phuong trinh van
toc.

¢) Tinh quing dudng
vat da di.

—
3

Cinl
a) Tinh chat chuyén dony :

Trong ca 3 giai doan chu_vén dong ta déu co v = 0. Tinh chat



chuyén dong do gia tc quyét dinh.
— Giai doan (1) - a; = 0 : chuyén déng thang déu.
— Giai doan (2) = ay > 0 : chuyén déng nhanh din déu.
— Giai doan (3) 1 a3 <0 chuyén dong cham din déu va dung lai.
b) Gia toc — Phuvng trinh vin téc
— Tada cé:ay =0. Suy ra -
v; =5 =const (m/s), (0 <t <25

— Ta cling c6 theo dé thi :

Phuong trinh véan téc la :

vy =75t ~2)+5
=75t — 10 (m/s), (28 <t = 4s)
— Tuong tur
a = u-20 5m/s*
) 8§—4

Phuong trinh van téc la :
va = —5(t — 4) + 20
— 5t + 40 (n/s), (4s <t < 8s)

<) Quing duong .

Ta co B =81 % 5y
_ 5+ 20 20.4
=5.2+——/ .2+ = 75m
Z pa

w
[y




Thi du 8.2

D6 thi van téc - thoi
LS gian clia ba vat chuyén dong
¢6 dang nhu hinh vé.
a) Néu tinh chit cua
modi chuyén déng.

b) Lap cac phuong

trinh vdn tdc va phuong

trinh dudng di cda moi
chuyén dong.

GIAT
a) Tinh chat chuyén dong :
— Chuyén dong (1) nhanh dan déu cd van téc dau,

— Chuyén dong (2) nhanh din déu cing gia téc voi (1) nhung
khong c6 vén téc dau.

— Chuyén dong (3) chin din déu cho téi dirng.

by Cac phuong frinh

— Chuyén ding (1) : (0 <t < 6 5)

vy =t + 20105, s1=‘2ti+2tm
— Chuyén dong (2) : 2 s <t < 6 5)
Uy =t — 2 (m/s); 52=(t—2>2=ﬁ—t+2m
- 2 2
— Chuyeén déng (3) : (0 < t < 4 5)
vy = =2t + 8 (m/s) ; s3=—t2+Stm
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Thi dy 8.3

tiép :

toc 10nvs.

chuyén dong.

* Péu trén doan duodng 50m lién theo.
* Cham dan déu dé dung lai cdch noi khéi hanh 125m.

a) Lap phuong trinh chuyén déng clia moi giai doan.

Mot thang may chuyén déng di xudng theo ba giai doan lién

* Nhanh dan déu, khéng van téc dau va sau 25m thi dat vdn

b) V& céac do thi gia téc, van tdc va toa do cua moi giai doan

CIAI
a) Phuong trinh chuyén dong ¢

— Guar doan (1) -

Ta ¢o: a; = = o=
2y 2.25

Thai gian chuyén dong cua giai doan (1) ia :

, Vi 10
v ="7"="_"~=075
aq 2

Suy ra phuong trinh chuyén dong :

1
x1=£a1t2=t2, O<t=

—Giai doart (2) -

Ta co vy = vy = 10m/s

Thot gian chuyén dong cua giai doan (2) la :

52 50
th="="=0s
\’2 10
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Phuong trinh Chuyén déng cua giai doan (2) :
xp = Vot = toa) * X
=10t — 3) + 25 = 10t — 25, {3s <t =10 s)
— Giat doan (3) .
Quéang duong thang may chuyén déng trong giai doan (3) 1a :

s3 =125 — 75 =50 m

Vay : ay= = = —— = —1m/s’
: 25’; 2:)0

vgz = v = vy = 10m/s
Thai gian chuyén dong cua giai doan (3) :
~ Vo3 —-10
ty=—"—"=""=10s

as d

Viy phuong trinh chuvén dong cda giai doan (3) 1a :

1 2
X3 E%(t —toz)” * voalt — tez) * xp3

1
-t - 102 + 10(t — 10) + 75

2
t
- 20t =75, (10s < t < 20s)

b) Cac d6 thi cia chuyén dong :
— D thi gia t6C

[ap=2nys® (O <t= 59
Theo trén ta cb : { asg =0 (bs <t < 10s)
| —1nys® (10s < t < 20s)

,__
s3]
9%
il



Suy ra do thi

ol y 20
S 5 10 s
|
A
a3
— D¢ thi vin toc :
Theo trén ta cang ¢d
J t=0 v = 0 S t=5s vy =10m/s
l t =55 tvgy = 10m/s 5 t=10s vy = vy = 10m/s
| t=10s vy =10m/s ; t=20s vy=9
Suy ra dé thi
Yim s
tisy




~ D0 thi toa ds

Theo cac phuong trinh chuvién déng cua méi giai doan da thict

lap voi khoang thoi glan tuong ung, ta suy ra do thi toa do sau

AXUM)

i
|
1
|
i
|
'

B BAI TAP LUYEN TAP

8.4 Hai vat chuyén déng thang Lién d6i déu co cac dé thi van téc
- théi gian nhu hinh dudi

Fim.« ~ ~ . - L2 5
s, a) Hay néu cac dac diém cla

20 N .

151 moi chuyén dong.

10 b) Suy ra db thi chuyén dong
51¢ quing dudng — thdi gian caa
0 mdi vat.

- 5.

¢) Tinh quang dudng di duoc

cia moi vat.
ps : c) 100m; 60m.
8.5 Mot vat chuyén dong trén dudmg thing theo ba giai doan lién

tiép :
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1
U

8.6

8.7

- N N P 2 N ~ e R
* Nhanh dan déu véi gia toe a; = bmy/s”, khong van téce dau.
* Péu vér van toe dat duge vao cudit giai doan (1)

i

Cham dan deu vé gia tée ag = —bmy/s™ cho t&i khi dung.
Thoi gian chuvén déng tdéng cong 1a 26s. Vdn (e rrung binh
trén ca doan duong la 20m/s.

a) Tinh van toc cGa giai doan chuyén dong deéu.

by Suy ra qudng duwong di dugce trong moi giai doan va thoi
gian tuong ung.

¢} V& cac do thi gia t¢e. van toc va quang dudng theo thoi gian.
250 a) 25m/s

b} 62,5m; 375, 62.5m; 5s; 158, 55

Hav vé trén cung mot hé truc toa dd cae do thi van téc ~ thoi
gian cua hai vat chuyén déng thang bién doi déu sau
. a | . . ~ - 2 N ~ A a2
— Vat (1) ¢o gia toc a; = 0.5m/8” va van tée dau 2nv/s.
. ~ 2 N . ~r 2 v
— Vat (2) ¢d gia t6c as = ~ 1,bm/s” va van téc dau 6my/s.

a) Dung do thi hay xac dinh sau bao lau hai vat ¢d6 van toc
bang nhau.
b) Tinh doan dudng ma méi vat di duoc cho téi lac dé.

ps . ay 2s

by 5m; 9m

Mot doan xe Ita di ti ga nay dén ga ké& trong 20 phut véi van
tée trung binh 72km/h. Théi gian chay nharh dan déu luc khai
hanh va thoi gian chay cham dan déu lde vae ga bang nhau la
2 phut; khoang thoi gian con lai, tau chuyén déng déu.
a) Tinh cac gia toc.
bj Lap phuong trinh van tdc cua xe. V& do thi van toc,

(T Hoc simh @ioi Vat ii)

Bs :a) 0,185 m/st ; —0,185m/5>
b) vy = 0,185 v, = 22,2m/s = const
vy = — 0,185t + 22,2




§3. SU" ROT TU" DO

A. TOM TAT GIAO KHOA

| L Tinh chit cia chuyén déng roi ty do :

deéu.

I1. Cac phuong trinh :
1. Ve do cao -

1 9
= —=pt® +
28’ Yo

v =-—gt
vP = —2g(y ~ vo)

<
1

2. Vé qudng duvng roi :

— Gia téc roi tu do (gia téc trong luc) :
( . Phuoung : thang dung

- > . j
a=g 1 « Chiéu : hudng xudng
L e DO lon g = 9.81nys” (gia tri trung binh)

— Roi tur do (khdng van téc dau) la chuyén dong nhanh ddn

I/!
Ya A -

58
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B. GIAI TOAN
BAI TOAN 9

Tinh thoi gian roi, quang dudng roi va van téc roi

B PHUONG PHAP :
~ Thuong chon chieu dirong huong xudng .
a=8§
— Ap dung cac cong thirc :

L B 2 _
s—zgt ;v=gt; vo=2gs

Thi dy 9.1

Mbt vat roi tu do tur dd cao 19,6m xudng dat. Tinh thoi gian
roi va van tdc cham dat.

(LAY g = 9,8nys™)

GIAI

Ta ¢6 phuong trinh cia quing duong roi va van toc roi :

-
£

s = Tgth

N

v = gt

V@i s = 19,6m ta suy ra .

2 2196
98

Suy ra:v =gt =98 .2 =196m/s
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Thi dy 9.2

Mot vat duoc budng roi ty do tai noi co g

= 9,8my/s’.

a) Tinh quang dudng vat roi duge trong 3s va trong gidy thi

ba.

b) Lap bi€u thic quang dudng vat roi duoc trong n giay va

trong giday thu n.

GIAl
Phuong trinh cua quang duong roi :
L
5 = ot
5 &
a) Quang duvng rot trong 3s va trong widy thu 3 :
, 1 > Y
Ta ¢co : $2=..8.3"=_"g=441m
2 2
1 5 4
Gy = — g D% =g
2758 5 5
5
Suy ra : Asy = 67 — § = 5 g = 24,5m

b) Quang duong rou trong n gidy va trong gidy thi n

Tuong tu trén ta ¢o -

2
1 bl n
S = —“gl1 = [o4
n
2 2
1 P
. - — 14
Sp—1 7 ) g(l" Y

: e - T - S 21
Suy ra: As, =5, =S _1 = 5 I_n — (n - I)J

(2n—1)
2
B BAl TAP LUYEN TAP

9.3 Trong 0,5s cudl cung trude khi dung vao mat dat, vat roi tu
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o

94

9.5

9.6

9.7

do vach dugc quang dudong giap déi quang duong vach duoc
trong 0,58 ngay trudce doé.

Lay g = 10ny/s%. Tinh do cao tu dé vat duoc budng roi.
ps o 7,8m
Mot vat roi tu do tai noi cd g = 101n/52. Trong 2 giay cudi vat
roi duge 180m,
Tinh thoi gian rot va do cao caa nol budng vat.
35 : 10s; 500mn.
Mot vat roi tu do tai noi ¢d g = 10m/s2. Thoi gian roi la 10s.
Hay tinh :
a) Thoi gian vat roi mét mét dau tién.

b) Thoi gian vat roi mdt mét cudi cung.

ps: a)ty = = 0,455

z
~
|
-
D
!

1
10° — - = 0,01s.

o

Thude A co chiéu dai [ = 25em treo vao tuong
bang mét day. Tudng c6 mot 16 sang nhod ngay phia
dudi thudec.

i

L%

®— - FTITENE

Hoi canh dudi cda A phai cach 16 sang khoang h
| bang bao nhiéu dé khi dét day treo cho thudce roi
i no sé che khudt 16 sang trong thoi gian 0,1s.

v ps . 20cm,

(98]

Vat A dat trén mat nghiéng
cua moét cai ném nhu hinh

vE.
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Hoi phai truyén cho ném gia tée bao nhiéu theo phuong
ngang dé vit A roi tu do xudng dudi theo phuong thing ding ?

Ps a2 gceotga

9.8 Mot ban cau c6 ban kinh R truot déu theo dudong thing nam

ngang. Mot qua cau nhdé cach mat

© phing ngang mot doan bang R. Ngay
/5\\ khi dinh ban cau di ngang qua qua cau
/ g \\,\ nhé thi ndé duge budng roi tu do.

/ , \ Tim van téc nho nhdt cta ban cau dé

AR n6 khong can tré sy roi tu do caa qua
cau nho. (R = 40cm)

DS ! Uy, = VGR = 2m/s

BAI TOAN 10

Lién hé gita quang duong, thoi gian,
van téc cua hai vat roi tu do.

M PHUONG PHAP
~ Ap dung cac cong thirc ve roi tir do cho mot vdt va suy ra iién hé
v dai lieong cin xac dinh,
Néu gdc thot gian khdng tring vdi hic budng vdt, phuong trinh
quang dwong rot la

s = _g(t—ty’

N | =

~ Co thé coi mgt vdt la hé quy chidu va nghién aiu chuyén dong
tuong doi cua vat kia.
Ta tudn co
>

ay =g-g =0

Hai vdt ron tir do lidn dhyén ding thang déu dé1 vé1 nhau.

e

<



Thi dy 10.1

budng ro1 ? (g = 10m/52)

Tu mot dinh thap ngudl ta budng roi mot vat. Mot giay sau
& tang thap thap hon 10m ngudi ta budng roi vat thu hai.

Hai vat sé dung nhau bao lau sau khi vat thi nhat dugec

GIAI
Chon hé quy chi€u va gdc thai

gian nhu hinb vé.

Cac phuoung trinh toa do la :

1 t2(
y N m
1 2 & )

{
|
1 1 2

L Y2 = 5 8(t=1)7+10(m)

Kht dung nhau : y, = vq

B2 g4 Biqp- 8¢
2 ’ 2 2
=> t =1,5s

Thi du 10.2

Sau 2s ké tir ldc giot nude thi hai bat dau roi, khoang cach

gitta hai giot nude 1a 26m.

thu nhat bao 1du ? (Ldy g = 10my/s%)

Tinh xem giot nude thi hai duoce nhod roi tré hon giot nudce

GIAT

— Bat 4 1a khoang thoi gian giot nude thae hai duoc nho roi tre

hon giot nudce thi nhat. Ta co cac phuong trinh quang duong roi cua

cac giot nuroc :




g
i
| —
@9
—
—
+
T
N
[

— Theo dé bai

= é’g [(2 v 9 22} - 25
66 + 4) =5
hay : 6+ 40 — 5 =) <

/
T~ 4, = — 55 (loai)

Vay giot nudce thu hai roi tr¢ hon giot nudc tha nhat 1s.

Thi dy 10.3

Ty vach nui, mdt ngudi budéng roi mot hon da xudng vuc
siu. Tu lac budng dén lic nghe tiéng hon da cham day vuc hét
6,5s. Tinh :

a) thoi gian roi.

b) khoang cach tu vach nii téi day vue.

(Cho : g = 10nys®, van téc truyén ctia Am la 360nys)

GIA!

I N

=

a)y That guan rot

— Chon gdc thai gian va chiéu duong

! thich hop, ta co phuong trinh quang dudng
! n roi va phuong trinh truyén am 13 :
7R 1
L7
. i
' PS5y = vt
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Suy ra thai gian roi va thai gian am truyén :

2h h
t] = - ; t?_ =7
8 v
— Thee dé ta ¢o :
t] + t2 = 6,5

Mat khac :

st
1
= \’tz = t% 72t2
2
i i
Vav 4ty =65
) 72

> £+ 72t — 468 = 0
A =362 + 468 = 1764

tll = 65
=42 .
T~ t1 < 0 (loai)

VA’
by Khoang cach :

Ta co:h = vty =360.0,5 = 180m

® BA! TAP LUYEN TAP

10.4 Cac giot nudc roi t mai nha xudng sau nhing khoang thoi
gian bang nhau. Giot (1) cham dat’thi giot (5) bat dau roi. Tim
khoang céch gida céc giot ké tiép nhau biét ring mai nha cao
16m. (g = 10m/s%)

DS 1m; 3m; bm, 7m.

10.5 Hai giot nudc roi ra khoi ong nhod giot cach nhau 0.5s.

a) Tinh khoang cach gita hal giot nudc sau khi giot trude roi
dugce 0,5s; 1s; 1,5s.



b) Hai giot nudc téi dat cach nhau mot khoang théi gian bao
nhiéu ? (g = 10m/sz)
pS: a) 1,25m; 3,75m; 6,25
b) 0,5s

10.6*Mot thang may chuyén dong lén cao véi gia tde 2m/s2. Lac
thang may cb van tdc 2,4nys thi tur tran thang may c6 mét vat
roi xudng. Tran thang may cach san 1a h = 2,47m. Hay tinh
trong hé quy chiéu gin véi mat dat :
a) thoi gian roi
b) dé dich chuyén cta vat
¢) quéang duong vat da di duoc.

ps : 0,64s; —0,52m; 1,06m

BAI TOAN 11

Chuyén dong cua vat dugc ném thang ding hudng xudng

B PHUONG PHAP

— Chuyén déng o6 :
, > -
*gatoc:a =g
id < > N - s g
* vdn t6c dau : vy cung hudng voi a.
Chuyén dong nhanh din déu.
Phuong trinh

—1 2+vt
s:
th 0

(Chiéu duong hudng xudng)
— N6i dung bai toan duwoc giai quyét bing cach :
* Thiét lgp cac phuwong trinh va thuc hién tinh toan theo dé bai.

* Xeét chuyén dong tuong d6i néu co nhiéu vt chuyén dong.
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Thi dy 11.1

O mét tAng thap cach mit ddt 45m, mot nguoi tha roi mot
vat. Mot gidy sau, ngudi do ném vat thu hai xubng theo hudng
théng dung. Hai vit cham dat cung lac.

Tinh vén t6¢ ném vat th hai. (g = 10nys?)

GIAI

Ta co cac phuong trinh chuyén dong :
] 2 ]
5 = Egt = 5t°(m)

1 2
sy = Eg(t =D+ vp(t-1)

=5t + (vop — 10t + (5 — vgp)(m)

Vai sy = 45m ta suy ra

2s
t='\/~—] = 35
5

45

Vay 2vgy + 20
Vo2 = 12,5771/5

Thi dy 11.2

Tu do cao h = 20m, phai ném mot vit thang dung véi van
toc vo bing bao nhiéu dé vat nay téi mat dat sém hon 1s so v&i
roi tu do ?

(Lay g = 10my/s%)

GIAI

~ Cac phuong trinh chuyén dong :




p 1 5 i
s = 7 gt" (roitudo)
s

’

1 ,
s = E gt’z + vot' (ném thang dirng)
Theo dé :s =5 =h > t <t

= vy > 0: phai ném hudng xudng.

Khi cham dat :

\/211 2.20
t=4] = =Aa/7— =25
g 10

5% + vot’ — 20 = 0
VvE+2gh —vy V24400 — v,
=> t = =
g 10
~ Theo dé :
2
YVvI400 - v
t—t =1=2-— —2L

10
VVZ4+400 = vy + 10

> vy = 15m/s

W BAI TAP LUYEN TAP

11.3 Mot vat roi tu do tur d6 cao h. Cung ldc dé mdt vat khac duoe
ném thing xudng tu do cao H (H > h) véi van téc dau v,. Hai
vat té1 dat cang hic. Tim v

H-h —
ps vy = —Zh__ \/@h

11.4 Mot vat duge budng roi tu do ti do cac h. Mot gidy sau, cling
tai noi d6, mdt vat khac dugc ném thang ding hudéng xudng
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véi van toc vg. Hai vt cham dat cung ldc. Tinh h theo vg va
g.

(2’0 -9 \2

8§ \v,—g /

$4. CHUYEN PONG TRON PEU

A. TOM TAT GIAO KHOA

1. Toa dé cong — Toa dd goc : e
~~
— Toa do cong : s = AM "
< = oo £y
— Toa 48 goc: ¢ = (OA; OM)
— Hé thuc lién lac :
P e Ten | 0 R /A
=
s= Ry \ /
e i — Van e o \ 4
II. Van toc dai — Van toc goc : S .
e
L A
— Van toc dai : v = = const
) At
s _ ¥
— Véan toc goc : w = ¢
- Hé thic lien lac : | v = Ro)|
111. Chu ki quay —~ Tan s§ :
~ %1
— Chu ki T=""= n
(n : s6 vong quay/gidy)
. . 1
— Tan s6 : f=—"=n
T
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GHI CHU -
Vin t6c quay co thé dién ta bing tin 56 (s0"vong quay trong mdi gidy) f = n.
Suy ra:w = 2mn.
IV. Gia tdc trong chuyén déng tron déu
Chuyén déng tron déu ludn ¢ gia tdc :
[ » hudng tdm
>
a

-céd@ldn:a=E=Rw2=const

B. GIAI TOAN

BAI TOAN 12

Tinh van tdc, gia téc clia chuyén déng tron déu

B PHUONG PHAP

— Ap dung cdc cong thirc cua chuyén dong tron :

N

v
w=2mn =" a~=

v 2
R R

= Rw

— Néu vdt viba quay tron déu vika tinh tién, ta 48y ring :
* Khi vt ¢ hinh tron lin khong trugt, d§ dai cung quay cia mot
diém trén vanh bang quang dwong di.
* Vin t6¢ ciia mot diem doi voi mat dat dwoc xac dinh bang cong

thirc cong vdn toc.

Thi duy 12.1

Mot ddng ho ¢d kim gio- dai 3em, kim phuat dai 4cm. So sanh
van tdc goc va van toc dai cta 2 dau kim.

GIAI

— Trong 1 gio :
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- kim phut quay 1 vong

I8
{ K 16 1
i« KU 1 uay - _ vong.
| gio- quay ~ vong

w P
14 Zp_ P _
Vay wg—(pg—lZ
% R, w 4
—Suyra:—E=l-aE=‘.12=16
Vg Rg g 3

Thi du 12.2

M6t may bay bé nhao xudng muc tiéu rdi bay vot 1én theo
mdt cung tron ban kinh R = 500m voi van toc 800km/h.

Tinh gia téc hudng tdm cta may bay.

GlAI
. \’2
Taco:a=—"
R
Theo dé :
3 \ SRS /
) 2.10 : /
v = 800km/h = = T m/s \ ’ N
R = 500m
2210° 4
Vay : a = — = — 10"

~ 98,8m/s’ = 109

Thi du 12.3

[

1 Mot xe 6t6 co banh xe v&i ban kinh 30cm, chuyén déng déu.
| Banh xe quay déu 10 vong/s va khong truot.
|
|
|
{

Tinh van tdc caa 6to.




GIA]

Khi banh xe lan khéng trugt, d6 dai
cung quay cua mot diém trén vanh bing
quing duodng xe di.

Vay : s =Ry = A'B

Do d¢ V=—t—=R.%=Rw

Theo dé : w = 27n = 207 (rad/s)
Vay : v=0,3.3,14 .20

= 18,6ny/s
Thi dy 12.4
Mbt vanh tron lan khéng truot véi A
, . o ne . TN

van téc khéng doi v trén duodng thang // : \ \
nim ngang. Déw,j__ﬁ%

Hay xac dinh van t8c tic thoi so O,’ /
vGéi mat dat cda cac diém A, B, C, D ¢6 \\ e

) . N R B I A ST a ST

vi tri nhw hinh vé.

GIAI

Xét diém M bat ki trén vanh. /\p dung cong thirc céng van tdc

ta ¢co :
> - - -> -
VM T VM/0 F Vosdat = VMo FV
- . R - R .
[ Vvo: vecto véan tée cia M trong chuyén dong quay tron
déu quanh tam O.
d 3 - k] ~
v : van toc lan cia vanh.
R n —> ->
Vanh l&n khéng trugt nén tvavol = (v
Ta suy ra :
-> R - -
. A Ta ¢o : VA/O =V

? ) - -
A Do d6: v, =2v
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- - —> ->

Vg \ Tacd: vg= VotV

\B ?
&;\—ﬁ = VB=’U\/E
/ h ]

- / - -
e Taco: vgpo=-v

- - - >
Do do : v = Voot vo= 0

(C : tam quay tirc thov)

- - -

Ta ¢o : VD=VD/O+\/

_
= Vp = vp = oV

B BAI TAP LUYEN TAP :

12.5 Cho cac d kién sau :
~ Ban kinh trung binh ctia Trai Pat : R = 6400km
— Khoang cach Trai Pat — Mat Trang : 384000km
— Thoi gian Trai Pat quay 1 vong quanh no : 24 gior
— Thoi gian Mat Trang quay 1 vong quanh Trai Bat: 2,36 . 10%.
Hay tinh :
a) Gia téc hudong tam cia mét diém & xich dao.
b) Gia toc hutng tam caa Mat Trang trong chuyén déng quanh
Trai Pat.
ps : a) 0,034m/s°  b) 27.10 *mys®

12.6 Trai Pat quay chung quanh Mat Troi theo mot quy dao coi nhu
tron, ban kinh R = 1,5, 10%km. Mat Trang quay quanh Trai
P4t theo mot quy dao coi nhu trdn, ban kinh r = 3,8 . 10"km.

a) Tinh quang dudng Trai DAt vach duoc trong thoi gian Mat
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12.7

12.8

-]

=

~F
2 2

Trang quay ding mét vong (1 thang am lich).

b) Tinh s6 vdong quay ciia Mat Triang quanh Trai DAt trong thoi
gian Trai Pat quay dung mot vong (1 nam).

Cho : — Chu ki quay cua Trai DAt :
Tp = 365,25 ngay
— Chu ki quay cua Mat Trang :
T = 27,25 ngay

ps: a) 70,3. 10%km
b) 13,4 vong

Trai Pat quay quanh truc bac - nam véi chuyén dong déu mdi
vong 24 h.

a) Tinh van téc goc cua Trai Pat.

b) Tinh van téc dai cia mot diém trén méat dat co vi dd § = 45°
Cho R = 6370km. .

¢) Mot vé tinh vién thong quay trong mat phing xich dao va
dung yén d6i véi mat dat (vé tinh dia tinh) & dd cao h = 36500km.
Tinh van téc dai cia vé tinh.

ps: a) 7,3.10 ’rad/s b) 327m/s
c) 3km/s

Trong may cyclotron, cac proton sau khi dugce ting téc thi dat
van téc 3000km/s va chuyén dong tron déu véi ban kinh
R =256cm.

a) Tinh thoi gian dé 1 proton chuyén déng 5 vong va chu ki

quay cua nob.

b) Gia st cyclotron nay co thé tang tdc cac electron téi dugc
van t6c xap xi van tdc anh sang. Luc d6 chu ki quay cla cac
electron la bao nhiéu ?

8 8

ps: a)262.10 %;52,4.107%
b) 52,4.107 %,



12,9 Hinh bén minh hoa hai ngdi sao

T

(goi 14 sao kép) Sy va Sy. Chung T
vach hai duong tron dong tam N
O ¢6 ban kinh khac nhau / TN \
R, =2. 10%m; Ry = 8. 10"%m. | s, [ 0 A \‘5?
Hai ngbi sao luén luén thang \ \\J/“/ /,/'

N PR N N /
hang v&i tdm O va vach tron 1 \ y,

vong quay sau 300 nam. x//

a) Tinh thoi gian dé anh sang

truyén tu sao nay téi sao kia. (Cho : ¢ = 3. 10%nys).

b) Hinh vé& dng véi thoi diém gée t = 0.

Trinh bay vi tri cta hai ngdi sao nay & cac thoi diém t, = 75
nam; to = 150 nam; t5 = 225 nam cing véi cac vecto van toc
clia moi ngdi sao.

ps :a)33. 1055

12.10% Mbt dung cu dé do van téc phan tu co
T \\ ciu tao nhu hinh v&. Mot day phu Ag
Vs ‘R N dat theo tryc O cda hai 6ng hinh tru
/ T & © ban kinh r, R Day nay duoe dot
{ . \ \ néng bang dong dién dé phoéng ra cac
“\ \\/Y« / nguyén tu Ag.
\\\ (l)u% Hai 6ng hinh try lién két véi nhau va
\\_/ quay quanh truc véi cung van téc goc

w. Hinh try bén trong c¢6 1 khe hé dé
cac nguyén ti Ag c6 thé bay vao hinh tru ngoai.

Khi hai hinh tru khéng quay, Ag bam vao & A. Khi hai hinh
tru quay déu, c6 Ag bam vao & B cach A doan L.
Tinh van tdc cac nguyén ti Ag.
w(R — 1R
l

PBs:rv =

~1
N




q.
Ay
Ko

12.11* Mot dia tron ban kinh R lan khéng trugt & vanh ngoai ciia mét
dia ¢6 dinh khéc ¢6 ban kinh 2R. Muén lidn hét mat vong quanh
dia [én thi dia nhé phai quay may vong quanh truc cia né ?

Bs : 3 vong

12.12* C6 hai nguoi quan sat A; va Ay ding trén hai bé tron quay
nguoc chiéu nhau.

Cho : 0,09 = bm; 0 Oy
0147 = O2A9 = 2m J/ \A\‘ '/,g \\
w1 = wg = 1 rad/s | O ———— 0, |

Tinh vén téc dai cia Ay doi \K/ // J\// /

v6i Ao tai thoi diém hai nguoi Caare

¢6 vi tri nhu hinh vé.

Bs vy = Tmy/s

12.13* Trong mot trd choi ban bia, ¢6 mot bé tron ndm ngang quay
véi vdn téc goe w khong déi quanh mét truc thdng dung. Pan
¢6 chuyén dong thdng déu véi van toc v.

Ban kinh cua bé tron 1a R. Trén hinh vé,

/ \\ (1) 1a vi tri truc quay, (2) la mot diém

\
N
R D L

0]
’) trong hai truong hop :

trén meép cta bé.

Xac dinh huvng bdn dé dan trung bia

— ngudi ban & (2), bia dat & (1)
— ngudi ban & (1), bia dat & (2)
wR  wR

psS . arcsin—,; ——
v v
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$5. CHUYEN PONG TRON BIEN BOI PEU

A.TOM TAT GIAO KHOA

1. Gia tGc trong chuyén dong tron bat ki :
1. Vecto gia tdc

Vecto gia toc 2 luén hudéng
vao beé lom cla quy dao.

- —> -
a=a +a,
AV
a, =
j YOAL
A=
\\\
2. Gia tdc goc :
Ta c¢ 2B )
— Taco : a = =— rad/s
— Suy ra:
1[ a=0 : Chuyén déng tron déu
a = const : Chuyén déng tron bién doi déu

« bién thién : Chuyén déng tron bién doi khong déu
IL Cac phuong trinh cla chuyén déng tron bién doi déu :

1- Cdc phuong trinh vé dai luong theo chiéu ddi :

a, = const
v =ait + vy
L
] =Eatt + vpt + 5¢
v - Vé = 2a,(s — sg) -
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CHli Ciid

*a, v, > U Chuyén dong tron nhanh dan déu

x
a4y

0, < 0 Chuyén dong tron chdm dan dén.

2- Cdc phuong trinh vé dai luong goc :

a
w

'4

2 2
w _(,UO

= const
at + (&)

1 2
'éat +w0t +(p0

= 2ale — ¢p)

GHi CHU

‘wwy > 00 Chuyén déng

“aw, < 0 : Chuyén déng

tron nhanh dan déu

tron chém dan déu.

I1L Ap dung vio chuyén dong quay
clia vit rin quanh mdt tryc

— Qu¥ dao cla cac diém
ngoai truc quay la nhing duvng
tron dong truc.

— Vidn téc gbe cua cac diém
ngoai truc quay déu béng nhau.

~ Vdn toc ddi cua cac diém
tuy thudc ban kinh quy dao tron.

B. GIAI TOAN

BAI TOAN 13

| Tinh gia téc, van tc, s6 vong quay hay

| chiéu dai cung quay trong chuyén déng tron bién déi déu.




&

B PHUONG PHAP :

— Ap dung cong thirc vé gia téc dai va gia t6¢ goc

2
v Av ——5
' R At
Aw w = wy
L

— Tinh chieu dir cung quay hay s6"vong quay theo cic cong thirc
sau

1 VZ_V[Z) S—SO
a"S—SO '—"a.ttz'*'Vot: ;o n=
2 2a, 27R
2 2
* Lt 4 gt = 220
¥ — %o 2 0 2er
¥~ %o

s =R{p —¢g) n =

27

— Neéu chuyén dong la sw quay cua vt rin, dua vé chuyén dong tron
cua mot diém.

Thi dy 13.1

Mot chat diém chuyén dong tron véi gia toc goc khong déi,
vén toc goc cua nd bién thién tu 60 vong/phut téi 780 vong/phit
trong 2 phat. Tinh :

a) Gia toc goéc.

b) S6 vong quay trong 2 phut do.

GIAI

a) Gia tic goc

Ta co : w] = T = 27 (rad/s)
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780 .21 2% d
Wn = = C S
5 0 o7 (rad/s)
Suy ra :
wy—wy 24dx n ) 2
g =t 2 ST g(rad/s ) = 0,63rad/s"

b) S6 vong quay :
Géc quay ctia chat diém :

w3 — i _(26m)* — (2m)?

- Py = = 1680
P~ Py 2 2 T
5
S6 vong quay
® =9y 1680 .
n=—""="—"""=840 vong
2 21

Thi dy 13.2

Mot ddng héd co kim gid, kim phut va kim gidy. Coi chuyén
déng quay cua cac kim 1& déu. Hay tinh :
a) Van toc gbc cda cac kim.

b) Van toc dai cta dau kim gidy. Biét kim nay c6 chiéu dai

{ = 1,2cm.

¢) Cac gio ma kim gi¢o va kim phdt trung nhau.

GIAI
a) Vin toc goc :

— Kim gidy quay 1 vong trong 60s :

I

2
Tl = 605 = CU] = = 5 = 0/105rad/s

1

~]

— Kim phut quay 1 vong trong 1 gio :

&0



2 2 i _a
T, = 3600s P> wy, =" =_""-=17510 "rad/s
T, 3600
— Kim gid quay 1 vong trong 12 gio :

o 2 »
Ty = 12.36008 = w3 = =~ = 1,45.10 *rad/s
‘ Ty 123600

b) Vin toc dai cua dau kim gidy
Ta c6 1 vy = log = 1,2.107%.0,105 = 1,3mm/s
c) Gid ma hai kim trung nhau :
Chon t = 0 Itic 2 kim gid va phit tring nhau (0hO0 sang).

Hai kim lai trang nhau vao ldc t, ma kim phdat quay duoc hon
kim gid n vong.

P2 —p3=n.2t (n €N)

Suy ra : (wy — w3ty =n. 2w
2
Do d6 : t, = —— n
Wy w3
2 , T2 . T';
Thay w = 77— taco:ty = ——'n
r T3 - T,
N PN 12
Dung don vi gio ta dugc 1 t, = — ' n
11
Thi du :
n = t, = 0h
=1 t; = 1h5ph27s
=2 t, = 2h10ph54s
n=22: t22 = 24h,
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Thi dy 13.3

Mot v lang bat dau quay véi gia toc goc khong déi. Khi quay

duogc 1/10 vong, van téc goc cia nod 1la 20s~ .

Tinh gia toc cta vo lang.

GIAI
Ta c6 w? = 2ap
w? 20? =
Suyra: a=_—"= - é(
o, 2 =
10 =2/
'%
10 >
=~ = 318rad/s
Thi dy 134

Mot dia chia thanh n hinh quat déu nhau quay cham dan
déu. Mot kim chi thi gan ¢ ngoai gdn mép dia. Hinh quat thi
nhét di qua kim trong théi gian t; = 4s. Hinh quat thd hai di qua
kim trong thoi gian ty = 5s. Sau d6, dia quay thém duoc goc
¢ = 0,757 roi dung lai.

Tinh gia téc goc cia dia.

GlAl

1 7 bBiat « : gdc ¢ tdm cua mbi hinh quat.

f

\\\\\\

7S

t Ta c6
\ ’1 2
\/ 2a=5aA9 + 9w

8
Suy ra : ?a + 9wy = 2(8a + dwg) > wy = —?a.

1 2
a = Ea‘4 + 4wy
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Vén téc géc ngay lac hinh quat thd hai vira qua khoi kim :

w = 9a + wy

Vay - ~Ya + wp)® = 2ap = 1510
49 2 -
Do do : (9a - —a) =- 151
\ 2 /
312
Suy ra : T a® + 13ne = 0
r31? _
= aLTa +1,:)7le =0
) 1,57 .4 2
Viaz0,taco:a=-— o= — 0,02rad/s
31

M BAI TAP LUYEN TAP :

13.5

13.6

Mot chat diém chuyén dong tron véi gia t6c goc khong déi
a = Zrad/s2 tu trang thai ding yén. Tinh :

a) Van tdc goc & thoi diém t.
b) Toa d6 goc & thoi diém t.
¢) Van tdc,gia toc ti€p tuyén va gia toc phap tuyén cung & thoi
diém t.
ps: a)w = at
1
b = ~—at?
)¢ 5
¢ ay = akR; a, = R#
Mot tau hoa chuyén déng cham dan déu trén quang dudng
s = 800m c6 dang cung tron ban kinh R = 800m. Van téc & dau

quang duong la vy = 54knyh va & cudi quing dudng la
v = 18knmv/h. Tinh :

a) Gia téc toan phan cua tau tai diém dau va diém cudi cha
quang dudng.
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b) Thoi gian can thiét dé tau di hét quang duong do.
(Thi Hoc sinh gioi Vatli — K. 10 — 82-83)

13.7* A

‘ Mot vanh tron lan khéng truot.
. s, >
/ /} Tam vanh c6 gia téc khong doéi a
i . N ->
DL--__OT—i—%-j‘B va van toc dau v,
0

Sau t gidy, vanh c6 vi tri nhu hinh
e vé. Hiy xac dinh cac vecto gia toc
ciua nhing diém A, B, C, D.

13.8* Mot con ché san dudi theo mdt con
tho. Thd chay theo dudmg thing véi ”
van tdc v, khong dai. Khi chd nhin /o

,S‘L

thay thé thi hai con vét cach xgmu f
khoang [. Cho chay véi van toc v, co ¢
do 16n khong ddi nhung \_/)c lubn ' ¢
hudmg vé vi tri thd. Tinh gia tdc tuc
thoi ciia ché luc bat dau dudi tho.

V. Vg

Bsa=—""
l

$6. KHAO SAT CHUYEN PONG
BANG PHUONG PHAP TOA BO

A.TOM TAT GIAO KHOA

I. Nguyén tic
— Hinh chiéu cua vdt M

trén cac truc toa do :

« chuyén dong thding
: « ¢6 tinh chat cia chuyén
0 M x  déng doc ldp voi nhau.
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— Biét chuyén déng cua cac hinh chiu ¢d thé suy ra chuyén

déng thuc cua vit vy

IL. Gia tGc va vén tdc cla hinh chiéu.

Ta ¢b :

a,, = Ch. (ay)

]

|
> - s :
Vm=Ch.(VM) m 3; TfT

B.GIAI TOAN
BAI TOAN 14

1
| Binh cac djc di€m chuyén déng cla hinh chiéu

Thi du 14.1

y C6 moét vat chuyén dong tron
] \ déu véi van tée goc w trén dudng
tron tdm O ban kinh R theo cac diéu

kién nhu hinh vé.
a) Viét phuong trinh chuyén

dong cla vat vé toa do goc .

b) Chiéu vat 1én cac truc Ox
va Oy. Nghién citu chuyén dong cia
cac hinh chiéu nay.

CIAI - M(t)
. Y-y
a) Phuong trinh vé toa d§ goc / ‘;
S WM
Chon t = 0 khi vat & Mg c6 1 ’
toa do goc py. R L Po
0 X I X

O thoi diém t, gbc quay la wt.
Do do : ¢ = wt + ¢q
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b) Chuyén déng cua hinh chiéi.
Toa d6 cac hinh chiéu :
* Trén Ox’ : x = Rcos ¢
= x = Rcos (wt + pp)
* Trén Oy’ : y = Rsing
= y = Rsin(wt + ¢y

Thi dy 14.2

Tu A tha mét vat roi tu do.

oA Déng thoi to- B ném mét vat khac
T T tao gbc a véi phuong ngang sao
w7 ) YH cho hai vat dung nhau trén khéng.

a) Chung t6 a khong phu
thude |vq|

b) Tinh & khi H = [V3

Q s
op- -

GIAI
Ta ap dung phuong phap toa d6 dé nghién ciu chuyén déng
cia méi vat.

a) & khong phy thugc |vy|

> a, =0
a=g < _ y
ay = & oA
Vat A { - - ’ '
V0=O i :
|
XO:l;yozH i__?o) H
a, =0 ol AL O o,X
Z=§< x_ B C
ay =—g
Vat B > Vox = VoCosa
VO _ .
Voy = vgsina
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Tuong tu nhu viéc khao sat vat ném xién cua bai hoc, ta
suy ra

| = const

X
o~
]

vg.cosa .t

jos]
ey

z LI 12 ,
| ya = 8t + H —Egt + vgsin at

=<
"

Khi gdp nhau :
J Xp = Xp = vg.cosa.t =1
| Yp = YA P Vvposinat =H
, H
Vay . tga=7
b) Tinh a v6i H = V3.
. , H
VGi H = V3 ta ¢6 ¢ tga=7=\[§

Vay : a = 60°

M BAI TAP LUYEN TAP

143 Luc 6h30 sang mot xe chuyén déng thang déu tu A vé& B véi
van toc 36km/h. Sau d6 15 phuat, mot xe khac chuyén dong
thing déu t B vé A v6i van toc 27kmh ™! Cho AB = 72km.
Chon goc toa db 1a diém O & trén dudng trung tryc caa AB va
cach duong thang AB doan d = 1km.
a) LAp cac phuong trinh chuyén ddng cua hai xe.
b) X4c dinh ldc va noi hai xe gap nhau.

ps : b) 1,25h ; 9km ; 1kmn
144 O mot khice song thing, van toc cia dong nudce tang ti 18 thuan

véi khoang cach tur bo. Van toc cla dong nude sat bo la 0 va
van tdc dong nudc & ngay gida song la vy.
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Mot thuyén chay biang qua dong song véi van téc co do 16m
khéng doi u va hudng luén vudng goc véi van toc chay cia dong
nudc.

Biét bé rong cua song la c, hdy tinh quang dudng ma thuyén
bi dong nudc cudn di khi bang ngang qua séng.

Uyc
PsS. s = 7
u
14,5* Mot vat chuyén dong trong
7 khoéng gian. Vi tri cda vat duoc
51\ xac dinh béi hé quy chiéu OXYZ.
é \ M Phuong trinh chuyén déng cda
0l I y oy hinh chiéu 1én 3 truc la :
i P
t R X = asin at
N .
X m y = acos at
z = bt

(a, b, @ : hing s0; t : thoi gian)

Hay xac dinh qu¥ dao, vecto vd@n toc va vecto gia toc cla vat.

HUGNG DAN GIAI BAI TAP LUYEN TAP —
Phan BONG HOC

1.3 Ta o
25 2[d — (R +1)]
c I
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A 6‘ Yo
w,

3.10%.2,5
Do do: d —

1l

o caq 106
L +H(R=n - +8,14.10

L

3,314 . 10°m = 383140km

14 Theo dé: sy = viy ;50 = vy ;

s
i
<
o
=h
+
id
2

S2
= ﬁ=\»/t{+ff N
5 AN
= W A s
e+t .
v 1000
ay © Vo= T
40V 4% + 37
= 5ms | = 18km/h
2.3
+
. I —-
(t = O\é i " —OB
on 108km {9h30)

I[ v; = 36km/h
(1) JI tO] =0 = X1 = 36t (km, h),
L Xop =
[ v, = —54km/h
2) J‘ tyy = 0,5h = x5 = — 54(t — 0,5) + 108 (km; h)
| xgp = 108km

Khi gap nhau : x5 = xq

w



. - 135
= — 54t + 135 = 36t =>t=;—=1,5h

= X3 = Xp = 54km

2.4 '

110km

a) Tuong tur bai trén ta lip dugc cac phuong trinh chuyén déng:
40t(km; h)
Xy = = 50(t = 0,5) + 110(km; h)

X1

S

Suy ra :
*8h(t = Th) : xy = 40km ; x5 = 85km ; d = x; — x; = 45km
*9hit = 2h) : xq = 80km ; x5 = 35km ; d = x; — X, = 45km

b) Khi gap nhau :

X, = Xy = t = 1,5h (8h30) ; x; = x, = 60km

25 Tacd: 00 =5 =vyt=12.0,5 = 6km
Chon : * gbc toa d6 : O
N -3
* chiéu + : vy
e, ’
* gOc thoi gian @ 8h
0 Vz’ 0 J’ Suy ra :
g v, = 4km/h
(8n30) (8h) .
S Mty =0

Xo1 =0

= xq = 4t(km; h) ;
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v’ = 12kmh
(2) § tgp = 1h S x; =12(t = 1) — 6 (km; h)
Xgy = —6km
Gap nhau :
Xy = x; = 12t — 18 = 4t =t = 2,25h (10h15ph)
x = 9km

3.5 a) « chuyén déng nguyc chiéu @
80_ 40
.V1=—-6 =—3 km/h
« lic t = 0 (bt dau xét chuyén dong), c6 toa do
80km.

* t6i goc toa do luc t = 6h

Xe (1)

(twrong tu d6i vai hai xe kia).

40
b)x; = - ?t + 80 (km; h) (O <t < 6h)

Xy =100t — 1) + 20 = 10t + 10 (km; h) (t > 1h)
x3 =10t + 40 (km; h) (0 < t < 4h)

12
t=—h=17h
) J t =3h 7
C 1
| x = 40km ] 400
x = —km = 57km
¢ 7
( * théu @
| A—B
3.6 Chon - 4 ° goc thai :
gian : luc [ /_/ - B_:\C
xuat phat Y, LN
¢ chung. / X ~ ~
6 thi cta cac chuyén 4 LA
o thi cta cac chuyén 0 % ()
dong -
At

2




« o thi cta chuyén dong hicn tai
ACA" va BCB

» D6 thi cua chuyén dong dang tim
ATC'A" va BC'B”

That gian At ma tau ta A khot hanh tré hon xac dinh bdi
t-l - t2
= 0,75h

t; — At =t + At = At =
At = 10ph

¢« chitu @

Tram — nha may

. thot

3.7
\ BB
, /
1 ///
// . .
\ K / Chon . g()cT thoi gian ‘
\‘\ / / dicm xe don o tram
\/ / ) thudng ngay
9(\ / D6 thi cac chuyén dong cho boi
P hinh bén. (khong theo ti xich)

O','/ i
' H 0O

.
Thaoi gian di b t caa vién ki su duoc biu dién boi doan O'H.

Tam giac can Oil’ cho
At
HO = P 5 phut

> t=00 - HO = 55 phit

Khoang cach giga hai chuyé'n xe
5km

4.7
Van tdc tuong d6i cua nguon di xe dap d6i voi xe buyt ¢
-> - -
=vy—vy 2V =vy + vy

V_

92



s
> — = At hay v, =— — vy = 10km/h
v RN
vy @ van tdc pha (so vdt nudc
48 bat ¢ ;A,p\( , )
. vy 1 van toéc dong nuoc,
ol
« Chay xubi dong : 4 =7
Vl + Vs ! v,
T ty = 2ty > vy = T
Q
« Chay nguvc dong . 2 = J
\ A Vz
— = 4ty = 12 gio

Thot gian troi theo dong @ t =
v
2

49 Khi thang chuyén dong ma nguoi bude lén thi vin toc ngudi
d0i v thang luc d6 bing van toc ngudt déi vai dat luc thang ngung.

Do do
s
— thang chay : t = —
Vi
s
— thang HgUNE - t, = —
Va2
— thang chay, ngueot budc lén e
V =y, + VA >t =T
! 2 Vl + VZ
= = 0/75 phut

1
= 4 =
4.10 Chiéu dii dot tin hi¢u va thot gian thu tin hi¢u déu tuy thudc van

toc twong doi cua am so vOi tau.




» Phat tin hiéu :

- - > i

V=u-v 2>V = u-—v

o Thu tin hiéu - ,

— - - N —
Vi=u —v ¥
'
2V su+v
! (u = v)ty
>t = = —_
u+v u+v u (u'=u)
to—t ///'::\\\\
Vay 1 v = u By s W

4.11 — Vi vin tdc cua thuyén so voi nude 1a kidng dor nén thoi glan
thuyén chay ta lic bt dau xudi dong cho dén khi dudi kip be cling
bang thoi gian nguoc dong tu lic gdp bé dén lic hong dong co.

tz = t] = 1h

— Quang dudng 7,5km gdm qf)éng dudng be tréi trong thdi gian
(ty * tp) va thoi gian t' sua dong co.

7
Suy ra : Vbe = Viuoe =7, = - =3,0km/h

4.12 a) — Trong thoi gian t; = 1 phut 40 gidy = 100s, nudc chay duoc
doan s = BC = 200m.

Van téc nude chay :

[
Vo = - = 2771/5
AN 1
1 ~ . ~ A ~
— Cdng thic céng van téce cho :
600 - -> >

Suy ra: vy = 2vy = 4m/s
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b) Néu nudc khéng chay, ¢ lan sang song thit nhat cané dén B.
Suy ra: AB = d = vqt; = 400m.

¢) Van téc cand dbi véi bo 1an sau la

=2vV3ms !

vy =

Thoi glan sang song lan sau :

4.13 a) Trong thoi gian t = 10 phut = 600s, nude chay duge doan BC.
Do do :

Lan sang séng thu hai, van téc cua thuyén
déi vai bo duuc cho boi

- - - 5Ty
Vy = Vq{+ Vs = v3=\/v12——v§

Lan sang song thu nhdt, néu nuoce khong chay, thuvén tai B (vai
van téc vq).

AB =1 = vty = vty > vy = %v]
= vy = évz = lmsﬁ = 1,2km/h
3 3
Do d6: | = vqty = 200m
V2
b) Goc a xac dinh bai : sina = ; = 0,6

a = arcsin 0,6 = 37°
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> ¢ ) N o T
4.14 bait \ : van toc cua thuyén déi vai bo
d 4 3o ~
Upy ¢ van téc phai tim.
-» - -
v

= Vot Upjn

-> 5. . —>

v phai c6 huong AB =
- i A . g .
{Upya | nho nhdt khi ug,, <o

phuong vudng géc voi AB. Tinh
chdt cia A déng dang cho :

>
[Uminl = Umin
= uy. sina
~ by, o
\/az + b
4.15 Xet khoang thoi gian At, 7AL
— 5> A B B
B vach BB = s = v At (S5—_ (-
B _V> \4
* B6i voi hé quy chidu B, : )
- s ! "
vat VE)Ch M’2M2 =g (M’le = BB]> (R
e
- s ) [ » hudng thing dung di 1én é j
Vi= T A e T = LAY
At boeddlon V] = (v My V70 s M

* Bal vai hé quy chifu mat dat, vat vach
M:M, = ¢” = MMy + M'1M, . Suy ra :

.
7 |

= 5 (—> L hudng nghiéng 45" di lén
Vo= =(v+v - -
At = W2

54 Van toc trung binh trén ca doan dudng :

A C D B

N7

NS
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KNS
A

5.5

5.6

57

duong bang di bo va nira quang
dudng bing xe dap.

- S
Y
ty+ b
N O R g
Nhung : =—=; == (Vo +Va)
g4 v, ' 2 2t Vv3)
. - S - 1
Doddp: vs——— > v=—""—""""=97km/h
) S 1 1
p— — e — 4+ =
2V1 V2+ \’3 2V-l V2TV':)
. ] ] Frvitvo
*Ote () ity = — -—=—<—— >
vy 2v, 2 ViVy
*0Ot6 (Ih - t 2
§) =
2 Vit v,
Suy ra
2
(v — )l . (1) t&i noi trude
At=t —tp=T————->0=
2v4v,(vg + V3) + thdi gian: At

Thoi gian chuyén déng cua hai xe :

AC

Vo

t =
Quing duong vat (1) di duoc :
s = AB + BC = AC(cos 30° + cos 60°)
S

— Vor
Dodo: v =7 = f(ﬁﬂ) =3(V3 +1) = 81m/s

Ta ¢d dé thi sau :

— Mdi nguoi di nura quang

i
+

Thoi gian @t

vy 2v,
= 5h20 phat 0 t(h)




Suy ra : v = :‘ = 7,5km/h

— Xe dap khéng st dung trong nira thdi gian chuyén déng tirc
2140 phit.
6.8 Ap dung céng thic :

VZ_Vl Av
a-= = —

th—t; At
6.9 Ap dung céng thirc
1 0
s = —at” + vyt
5 0
(I - O) . t7=§5 [2:"8,53
L w T
00m :
(58] 100m
(3.5s)
" 25
*Voity = 5s5: 54 =?a+3v0=100 1)
| 72,25

| *Voity = 85s: 55 = 5 a+85vy =200 (2)

Gidi (1) va ) :  a = 2m/s°

U

6.10 Pt | : chiéu dai cia mét toa tau. Theo gia thiét cda de

1 5, 25
I=Ea(3) +vp(d) = ?a-ravo )

-

1 _ 5 _ 2500 _
2l = 5&1(30) + vg(50) = 73 +50vy (2)

—v3 = 2as = 150a (3)
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SO
&

Giai hé phuong trinh (1), (2), (3) ta 6 :
a =~ —0,16m/s"
6.11 Theo gia thiét cta dé :
v% = 2a15y = Av? = 2a;5; (s; = 1km)
5Av>

2 2 -
Vo — V1 = 23252 = 4

il

23252 (52 = 1km)

a
Dodd: — =
CS|

>1=a;>m

LR}

6.12 Tuong tu bai 6.11 :

v% = Jas

v3 = 2a(2s)

> v, = vV2 = 14,1ms™"

Do d6 : Av = v, — vy = 14,1 — 10 = 41m/s

6.13

=

s
A . - )
Van téc trung binh : v =
th—t4
2 2
Va2~ Vi VoV
Nhung : s = ;a =
28 tz ot tl

22
va=vi (h—t) vt Y

2vy—vy) (=t 2

= v =




" 0%,
) o& o

6.14
t t
(t=0)r ’ + "
FTeoS :
17y |
S
‘s iy X 1 1 2
Theo gia thiét cua dé : s = Eat ;81 = Eatl
b 511 t
= = — =Dy ==
t s 2 2

6.15 Dt | : chiéu dai méi toa tau. Theo gia thidt cta dé

1 .
[ = Eat v
= — =Vn hay t’ = tVn
1 .0 t
nl = —at
2
1 .2 , —
Tu*ongtu‘:(n—l)l=5at >t =tVn-1

Do d6 thdi gian toa thif n di qua 1a :

Aty =t" -t = (Vn-Vn-1)t

—

6.16 Theo dé : s = —at’. Suy ra :

’2
a)s; =1lm = ¢; = -
a

100



b) 52=(S‘1):

Thai gian di mét cudi

At = t -t :»\’ 2 (Vs —=Vs—1)
a

N[

6.17 Phuong trinh : s =
(a, vy :

[ =n

at® + vt

cac gia tri dai s6)

1

A
1S, = "an +nvo

1
xt=m-1):s5,_1 = Ea(n—l)2+(n—])v0

Do d6

— trong n gidy :

— trong giay tha n:

a
5, = 2n+vo n

As, = 5,~5, 1=

— Phuong trinh : s =

N =

2
at™ + Vot
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102

Suy ra :

* t

* 2t

* 3t

(n =Dt
* nt
*(n+ Dt
Do dé :

* Asy = g5
* ASz = 8
* ASg = 83
* As, = s,

~ Spn-1

$1

52

S3

Sn+1

N [ =
jo¥]
j=
()

]

51

N U N W

52

* Asnﬂ = Sp+y T

+

0T,
e, Optey

1

= Eatz + Vot
1 4

= —ay)? + vo(2t) = —at? + 2yt
2 2
1 9

= —a(3t)? + vo(3t) = Zat® + vt
2 2
1 2

= Ea[(n - D" + vo(n — Nt
n—1)>2

= (—2_)at2 + (n — T)vyt
1 , 2

= Ea(nt)‘ + vp(nt) = n?at2 + nvpt

il

1 2
Ea[(n + 1)t]° + vo(n + Dt

_(+1)?

2
at® + + it
> (n+1)

Vot
at® + vyt

at® + vot

2n—1
G-l e, vot



C}‘k‘&*
6‘3/

Ta nhén thdy :

ASZ - AS] = AS3 - ASZ = ... = A5n+1 -

; . 1 2
6.19 Phuong trinh tong quat : x = Eat‘ + vot + xg

So sanh, suy ra :

a) % =80 = a-= l60cm/s7‘ = 1,6m/s2
b) vy = 50cm/s = 05m/s = v =16t +0,5
t=1s : v = 2,1m/s
v—vp 130 -50
Q) t = = = 0,55

a 160

X = 80(0,5)2 + 50(0,5) + 10 = 55cm = 0,55m

620 a) x; = 4(2)° +20(2) = 56cm
xo = 4(5)% +20(5) = 200cm

- 512 144
v=—l—=—=48cm/s
t—ty 3
[ a = 8cm/s?
. = 8cm/s
b) So sanh vGi phuong trinh tong quat = a N
| Vo = 20cm/s
v = 8t + 20 (cm/s)
t=3s:v=8.3+20=44cm/s
c S 2vivat
73 *Xe(1)it=——t—— >g= = 72%km
2vy 2, vy + vy
36 36
=>t1=—=1’2hlt2=*—:=0/8h
30 45

Asp

J = gy, = 200 — 36 = 144cm

at
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1 25 2.72
*Xe () :s="at? >a= =205 2 36km /K2

2 2 22
a) vy = 30km/h (0 < t < 1,2h) ; v; = 45km/h (1,2h < t = 2h)

vy = 36t (km/h) (0 < t =< 2h)

30

Il

S [

h (< 1,2h)
Do dé

45
45>t = —h =125k (12h <t < 2h
27 36

b)xy =30t 0 <t =<12h); x; =450t —12) + 36
=45t — 18 (1,2h < t < 2h)

36t,

Néu ¢6 mét xe vuot xe kia thi phuong trinh x; = x, phai ¢6
nghi¢m thich hgp.

* 30t = 18t = t="h(>12h): logi

W |»

* 45t — 18 = 18t = 6t~ 15t+6=0
0.5h (< 1,2h) : loai
2h : loai

¢
——
s
I

[t =

7.4
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™

pdiz
a) dyp, = lag —x,1 = |s— (v + vp)tl .
Do thi :
s
b)d12=0:>t=v—
O \\\
84 a)* Vit (1)
2 e i ~20 -2
— chuyén dong vai gia toc a; = T = —2,5m/s

— theo chitu @, chim ddn déu. vin téc dau 20m/s.

— ding lai & goc toa d6 luc t = 8s; sau d6 d6i chidu, chuyén déng
nhanh dan déu dén t = 12s.
* Vit (2) :

- chuyén dong duoc xét tir thoi diém t = 2s.

y 10 N NN
—cOogiatbca, =" = 2,5m/sz; ngirgc chicu ®, cham dan déu.
& 27 0 &

— dung lai & gdc toa do luc t = 6s; sau d6 doi chiéu, chuyén déng
nhank dan déu cho toi t = 10s.

— vat chuyén déng déu tur t = 10s ; toi t = 125 khéng xét Chuyén
dong, s(m)
T

b)
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5 5 J-t=85:s1=80m
*S]=—_t + 20t
4 |+t =12s:5; = 60m
5 oy «t=6s:sy = —20m
* sy =:1‘(t—2) —10(t - 2)

l +t =10s:5, = 0

<) Z |sy] = 100m ; Y, [s5] = 60m

8.5
+
a I’y S
A— 2 I B (v=0)
B 02
S4 -~
53
52
a) v% = 2a18;
5 a3 = —ap P53 =5 Phy=h
—Vy = 23353
— — — —_ Vz
s = Vltl +V2t2+V3t3 ; V= V3 = E_
S 5= vyt; *tp) = vap Lt = 500m
t1+t2+t3=2t]+t2=25
> ottty =25 — t; 2 vy(25 — t7) = 500
V2 V2 . V2 -
t1=’-=_=>V2 <23—T> = 500
aq 5 5
hay : v% ~ 125v, + 2500 = 0 = v, = 25m/s
b)t1=t3=55} t2=155
$1 = 53 = 62,0m ; Sy = 375m

) tuong tu bai 8.3
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Yims)
8.6 a) Theo dd thi :

t=2s (v =3m/s)

1T 205)
32 - 6°

52 = = 9m
2(~1,3)

87 a)s = vt=24000m

ty=t3=a3=-—a P 83=5 =]§a]t%=7200a1
vy = agty = 120a, > 55 = voty = 120a; . 960 = 115 200a,
24 000 o
S =51 58y + 83 = a;-= 129 600 =~ 0,185m/s
a3 =~ — 0,185m/s*

b) Ap dung phuong trinh tdng quat : v = a(t — tg) + vg
(
vy = 0,185t (1/s)

= 1 'UZ = 22,27”5

vy = — 0,185t +22,2(m/s) (chon lai goc t).
U‘H“ Si
222 |- \
f b
i -
' 1 \
I L 1
0 2 18 20 t{phat)




93 n: thoi gian roi

1 1
=B s = g(n-05)%
1 2
$1 = 5 gn—1) Sh
. _% < é)
Asy = 55— 5y = 2n —
Sl 52 51 4 n 2 t= (n_.”
= 1 AS‘I t= (n=0.5
As2=sn_52:_8.<2n__> T =(n—y)
\ 4 2 As,
Theo dé : As, = 2As, .
> n =1,25s = s, =78m t:7n”77”

9.4 Giai tuong tur bai trén day.
1

Sy = Egn2 ]

As =5, = 555 = 2(n — 1)g = 20(n — 1)

L Z)ZJ
Sp_p = —g(n—
n—2 Zg
As =180 = n = 10s ; s, = 500m

9.5 Giai trong tur bai 6.16 v6i a = g = 10m/s2

1
9.6 Phuong trinh roi : s = 5 gtz

— Thoi diém S bi che khuét : t,

1
= h=r"gt @
2
A ¢ — Thoi diém S xudt hién : (t; + 0,1)
+ 1 2
, ! > I+hs= 5 8t +01) 2
' |h
. 2t + 01
S 2)—-1): I = T P02

= h =5.(02)° = 020m = 20cm
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9.7 Trong khoang thadi
gian At ném doi

1 2
As = —a. At
2

Khoang tréng tao ra

phia dudi vat .
As h = As.tg «a

Quang dudng roi tu do cua vat trong khoang At :

A = Lo Al
S = . .
38
Phai c6: h = As = a= -

tga

9.8 Ap dung phuong phap tuong tu bai trén day.

1 5
10.4 Phuong trinh © s = Egt‘
Pit 6 : thai gian gita 2 giot lién tiép.

1 2
s1 = Eg(46) >0 =

s
5
Suy ra :
1 2
sy = ~g(30)" = 9m
2
l Z
Sy = Eg(ZG) = 4m
1
Sq = EgGZ = 1m

Dodd: dip =16 — 9 =7m; dpy =
d34=4—1=3ﬂ1,’ d45=
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10.5 Géc thai gian : luc giot thur nhét roi.
Céc quang duong roi :

2

]

N [

* giot (1) - 51 gt

* giot (2) : Sp = Tglt— 0,5)2

N =

a) Khoang cach : d = s; — 55 = ‘E(Zt -0,5)

ot =055 : d=125m
e t=15 : d = 3,75m
« t =155 : d = 6,25m

b)  Thai gian roi bang nhau 2 Thdi diém cham dat cach
nhau 0,5s.

11.3 Cac phuong trinh : s =

Véi t =t «{
{

2h H-h H-h —
Do d6 : t, ='\/_ ;v = =~ V2gh
g t 2h

11.4 Cac phuong trinh :

[ R . 1 5,
J « vat roi tr do @ sy = Egt
[ e . 1 ,
* vat ném xuldng : s, = Eg(t ~ D+ vt —1)
vg— g
Cham ddt : sy = 51 = t, - — 2
2(vo— 8)
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e

©

P cao : h =

2t -5
wg = = 7,3.10 “rad/s
Tq

Gia t6c hudng tam cua diém &
Xich Pao :

ap = w3R = 0,034my/s”

_ 2 7 a
~ 2,66.10 °rad/s S , e
Gia téc huong tam N -

cua Mat Trang :

a' = wir = 2,72.10 7 m/s

12.6 a) Quang duong ma Trai Pat vach duoc :

2R
s =
1T,

Ty = 7,028.10"km
b) S¢ vong quay cua Madt Trang :

12

n=-— =134 vong
T

2

= 727.10 ’rad/s
Ty

127 a) wy =
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wgRcos 45°

327,5m/s

=

b) v=wg4.r

]

c) Vé tinh phai ¢6 van tdc goc

wg. Van téc dai

Xl'ch: Pao Vvi=wy.r = 3,11km

S

128 a) Ap dung céng thuc :
5 2R
t=— ; T=—
% v
2R
b) Tuong tu . T = —
c

12.9 a) Coi vi tri cac ngdi sao khing doi trong thai gian truyén cua

anh sang.
b) Poan thing $;S, quay chung quanh O :
* g6c 90°
* goc 180°
* goc 270°

Cac vecto van tdc ¢6 phuong tép tuyén vGi quy dao tron,

13.5 a) Ap dung cong thic w = at + wy vai wg = 0

]

. 1
b) Ap dung céng thuc ¢ Eatz + wgt + ¢

@ =0
Y )y = 0 (do chon gdc toa do).
¢) Ap dung cac cong thiic :
v =wR; a, = aR; an=w2R
13.6 Chiéu @ : chitu chuyén dong :

- =
la,| = |ay|
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V _VO
:‘>a’t=at=
2s
= —0,125m/s’
a)*OA:
- 5 3
ja] =a =Ja?‘+a;l;
2
Vo

a, = E ~ 0,28m/s>

= a =~ V01252 + 0,287 = 0,31m/s?
*OB:

v
<

ns o ap= = O,O3m/s2

= a2 =~ /0125%+ 0,03 = 0,13m/5°
b) Thoi gian tau di hét quang dudng :

v—vp 5-15
t = = — = 80s
a, -0,125

14.3 Chon cac di¢u kién dau nhu trén hinh, Méi chuyéh dong 6 hai
phuong trinh theo x va y.

y
(t=0) A ¥ v, B
(6h30) d (6h45)
0 X
a) Ta co :
[ Vi, = 36kmh™! Vy, = — 27kmh™ !
t(n =0 t02 = 0,25h
(1) (2)
X1 = — 36km Xgp = 36km
Yor = Tkm Yoo = 1km
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36t — 36 (km; h)

¥1
Suy ra :
y; = 1(km) = const

(
. x; = —27(t - 0,25) + 36(km ; h)
va y, = 1(km) = const

I

b) Gap nhau : x; = X1 ; y2 = y4
=>t=125h;x) =x; = 9%m;y, = y; = 1km

14.4 Chon diém xudt phat A lam gdc cia hé toa d6 Axy.

y
B
5
N 2
L CE B D
y D
FT 1 M
| X
A X
R L x
Xét thuyén ¢ vi tri M J
Ly
Y% 2vgut
t= X ; vV=E"TTTy o=
u c C
2viu
Do d6: a, = :
C

Thai diém thuyén téi gita song : T = ZL
u

Quang duong nudc cudn thuyén khi téi gida dong :

S T? Vo€

- —=—

2 2 4u
'Uoc
> §=—
2u
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PHAN THU" HAI
PONG LUCT HOC
§7. CAC PINH LUAT VE CHUYEN DONG

A. TOM TAT GIAO KHOA

I. Lue — Céan bing luc

— Khi vat chuyén dong cb gia tdc, ta noi ¢o lyc tac dung lén
vat.

— Luec la dai luong vecto. Vecto luc ¢6 hudng 1a hudng caa

gia téc do luc truyén cho vat.
— Khi cac luc déng thdi tac dung gay cac gia téc khi lan
nhau, cac luc goi 1a cdn bdng nhau.
II. Cac dinh luit Newton
1. Pink udt I :

el
I
<l
Y
Py
i
et

2. Pinh ludt II :

—
- F
a="—"

m
Pon vi : m : (kg)
a: (m/sQ)'
F:(N)

3. Dink ludt I1II :

Foy = - Fpp

CHI CHU :
* H¢ quy chiéu trong d6 cic dinh Iugt Newton nghi¢gm diing goi la hé quy chiéu

quén tinh.
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» MGt cich gin diing, hé quy chiéi gan véi Trail Dat cé the coi 1d hé quy chidu
quan tinh.

I11. Khéi luyng
— Pai luong dac trung cho mire qudn tinh cia vat. Khoi

luong la dai luong vé huvng duvng céng duvc va bdt bién dbi
véi mdi vat (trong pham vi co hoce ¢6 dién) .

— Po khdi luong bing tuong tde hay bang phép cdn.

— Khéi luong riéng :

D= % (kg/m®)

B. GIAI TOAN :

BAI TOAN 15

Xac dinh luc tac dung va cac dai luong dong hoc
cla chuyén déng

B PHUONG PHAP
— Xac dinh luc bﬁng cac dar lwong dong hoc va nguoc lai :
* Nhdn ra cac lirc tac dung 1én vit.
* Viét phuong trinh dinh lugt 11 Newton :
ZF = m; )
* Chiéu phuong trinh (*) lén hwdng chuyén dong. Thuc hién tinh
toan.

> a [ v
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[ v = at+ v,
1.
ZF =ma§ S = Eat + vot.
v - vg = 2as

L

* Tién hanh theo trinh tu nguoc lot dé glai bai toan nguoc.
— Lirc trong tuung tac gida hat vat

* Vigt phuong trinh theo dinh lugt II Newton

- -
mya) = — Mjdy

- -> - -
= my(V;—vy) = —my(Vy = vy

* Chiéu lén truc hodc thyc hién cdng, trie vecto dé tinh toan.

Thi dy 15.1

Mot chiéc xe khdi lugng m = 100kg dang chay véi van toc
30,6km/h thl hdm phanh. Biét luc ham 1a 250N. Tim quing duong
xe coOn chay thém trude khi dung hén.

GIAl
— Luc tac dung lén xe khi ham phanh : luc ham,
Theo dinh luat I Newton . F=ma
Chi¢u phuong trinh ién hudng chuyén dong :

—F=m.a

— Gia tdc chuyén dong :

a=-—-"—"-= —2,5m/s2
m

Khi x¢ bat ddu ham phanh :
vy = 30,6km/h = 8,5m/s

Khi xe dung : v = 0
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Quang duong xe chay thém :

V2

s = = 14,45m
2a

Thi du 152

Duti téac dyng cda luc F ndm ngang, xe lan chuyén dong
khéng van tdc dau, di dugc quing dudng 2,5m trong thoi gian t.
Né&u dat thém vat khdi lugng 250g 1én xe thi xe chi di duoc quing
duong 2 m trong théi gian t.

Bd qua ma sat. Tim khdéi luong xe.

GIAI

— bat khéi luong cua xe lan va cta vat dat thém lan luot 1a m,

m’.

Gia toc cua xe trong 2 truong hop 1a a, a’.

— Vi luc F cing chiéu chuyén dong, theo dinh luat Il Newton,
ta suy ra :

’

F=ma={(m+m)a

Quing dudng xe di trong 2 truong hop

1 1
s = :at2 ;s = —alt?

2 2

m + m’ a S

Suy ra : - = =

m a s

Giai phuong trinh, ta suy ra :

m = m’ = 1kg
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Thi dy 15.3

Hai qua cdu trén mat phang ngang, qua (I) chuyén dong véi
van toc 4m/s dén va cham véi qua cau (I) dang nam yén. Sau va
cham hai qua cau cing chuyén dong theo hudng cid cia qua cau
[ véi van toe 2my/s.

Tinh ti s6 khéi luong cia hai qua cau.

GIAI

— Trong tuong tac cua hai qua

cau, theo dinh luat I Newton, ta c6 : () oy
’ : B 4 II
- —> O
mla‘l = - m2a2

L T A ~ [
- Pat vy, v 1a van téc qua cau

trirde va sau tuong tac ; At la thdi gian tuong tac, ta co ¢
- - - ->
. .Vl_\o_l— . 'V2—V02
T At 2 At
Phuong trinh hinh chi¢u trén hudng chuyén déng ban dau

cua qua cau l:

my(vy = Vg ) = —mp(Vy — V).

Trong do : vy, = 4m/s ; Vo, = 0;vy=vy,=2m/s
my Va2~ Vo,

Suy ra : — = - =1
mz V1T Vo

W BAI TAP LUYEN TAP :

15.4 Luc F truyén cho vat khéi lugng m, gia tdc ony/s?, truyén cho
vat khoi lugng ms gia tdc 6ny/s”.
Hoi luc F sé truyén cho vat khéi lugng m = m; + my mdt gia

toc la bao nhiéu ?

s : 1,5771/52
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15.5

15.6

15.7

15.8

120

Mot xe lan khoi luong 50 kg, dudi tdc dung cta mot luc kéo
theo phuong ngang, chuyén dong khéng van téc dau tu dau
dén cudi phong mat 10s. Khi chat 1én xe mot klen hang, xe
phéi chuyén dong mat 20 s. Bd qua ma sat. . :

\;' ;

Tim khot luong kién hang.

s : 150 kg
Vat chuyén dong théng trén doan dudng AB chiu tac dung luc
F, theo phuong ngang va tang van tdc ti 0 dén 10m/s trong
thoi gian t. Trén doan dudng BC vat chiu tac dyng luc Fy theo

phuong ngang va ting van téc dén 15my/s cling trong thoi gian
t.

. Fo

a) Tinh t1 s — .
Fy
b) Vat chuyén dong trén doan duong CD trong théi gian 2t van
dudi tac dung ctua luc Fy. Tim vén toc vat & D.
Biét A, B, C, D cing nam trén mot dudng thing.
ps: a)0,5
b) 25m/s
Vat chiu tac dung luc ngang F nguoc chiéu chuyén déng thang
trong 6 s, van téc giam tu 8my/s con Smy/s. Trong 10s tiép theo,
luc tac dung tang gap déi vé dé 1ém con hudéng khéng dai.
Tinh vén toc vat & thoi diém cudi.
bpS . —5m/s

Cé hai vat : vt m,; ban ddu ding yén con m, chuyén dong
thdng déu véi van tdc vy. Pat 1én mdi vat luc F gidng nhau,
cung phuong \_7)0.

Tim F dé sau thdi gian t hai vat c6 cing d6 16m va hudéng van
tac.



15.9

15.10

15.11

15.12

Cho biét diéu kién dé€ bai toan c6 nghiém.
yar —> . A e d
ps ;. Néu F cung chiéw vy

I,y

F = . digu kien ©my > my

(my — my)t
" P g
Néu F nguoce chiéu vy -
"117712170
F=—"—"",4diéukien : m; > my
(g — iyl
Mot xe tai khéi luong m = 2000kg dang chuyén d¢ g thi ham
phanh va dung lai sau khi di thém quang dudng 9m trong 3s.
Tim luc ham.

ps : 4000N.
Xe khéi luong m = 500kg dang chuyén dong thidng déu thi him
phanh, chuyén dong cham dan déu.

Tim luc hdm biét quang duong di dugc trong gidy cudi cia
chuyén dong 1a 1m.

S : T000N.
Po quang dudng mot vat chuyén dong thing di dugc trong

nhing khoang thoi gian 1,5s lién ti€p, nguoi ta thdy quing
dudng sau dai hon quing dudng trude 90cm.

Tim luc tac dung ién vat, biét m = 150g.
ps : 0,06N.
Qua béng khdi luong 200g bay véi van téc 90kmy/h dén dap

vubng goc vao mot buc tudmg réi bat tré lai theo phuong ci
véi van tée 54km/h, Thoi gian va cham la 0,05s.

Tinh lyc do tuong tac dung 1én bong.

PS : 160N.
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15.13

15.14

15.15

122

Qua béng khoi luong 200g bay véi van tde 72km/h dén dap vao
tuong va bat lai véi do 1én van tée khéng déi. Biét va cham
cua béng véi tuong tudn theo dinh luit phan xa guong (goc
phan xa bang goc téi) va bong dén dap vao tudng dudi goc téi
30, thoi gian va cham la 0,05s.

Tinh luc do tudng tac dung 1én bong.

ps : 138N.

Tu A, xe (I) chuyén dong thang nhanh dan déu véi van téc dau
5mys dubi theo xe (II) khéi hanh cing lace tai B cach A 30 m.
Xe (II) chuyén dong thing nhanh din déu khong van toc dau
cung hudng xe (I). Biét khoang cach ngian nhat gita hai xe la
5m. Bo qua ma sat, khoi luong xe m; = my = 1 tdn. Tim luyc
kéo clia dong co mdi xe.

Biét cac xe chuyén doéng theo phuong ngang véi gia toc
a9 = 231

S : 500N, 1000N.

Hai chiéc xe lan dat ndm ngang, dau xe A c¢6 gan mot 1o xo
nhd, nhe. Pat hai xe sat nhau dé 16 xo bi nén lai roi buéng tay.

Sau d6 hai xe chuyén dong, di dugc cac quing dudng
s; = 1lm, s, = 2m trong cung thoi gian t. B6 qua ma sat.

Tinh ti s6 khdi luong cia hai xe.

Xe A chuyén dong véi van toc 3,6kmyh dén ddp vao xe B dang
ding yén. Sau va cham xe A déi nguoc lai véi van toe 0,1nys,
con xe B chay téi véi van toc 0,55nys.

Biét my = 200g. Tim m, .

ps : 1009



15.17

Hai qué béng ép sat vao nhau trén mat phéng ngang. Khi budng
tay, hai qua bong lan dugc nhiing quang dudng 9m va 4m roi
dung lai. Biét sau khi roi nhau, hai qua bong chuvén déng
cham dan déu véi cung gia toc.
Tinh ti s6 khéi luong hai qua bong.

m,

psS:— =15
1y

Hai hon bi ¢6 khdi luong bang nhau dat trén mat ban nhén.

Hon bi (1) chuyén dong véi van tée D
v dén dap vao hon bi (2) dang ding A
vén. Sau va cham chung chuyén T\F‘) ‘,,/j\/<\
dong theo hai hutng vuéng gbcnhau > “\‘;i\

vl van toc vy = 4m/s, vy = 3nys. \\ 7
Tinh vy va goc léch cia hon bi (1). ()

ps : 5my/s ; 37°

§8. CAC LUT CO HOC

A. TOM TAT GIAO KHOA

—

I. Luc hip din

1. Truvng hop tong qudt :

i

mym
F=G‘¥!
I‘z i

(G : hdng s0 hdp ddn )
GHI CHU -
s [aec dp ddn la luc hat

e Cong Huéc trén chi diing vdi cac chat diém hodc oo cdc vat hinh cau o6 khoi

lieang phan bé déu.

123




2. Trong lyc :

mM’

!
=3

P=mg=0G

(M : khéi luong Trdai Hdt )

Biéu thic cua gia téc trong luc :

. C g M
* & sat mat dat : go = GLZ*
R
. M
* & d6 cao h tu may dat ; g=G
R+h

(R : ban kinh Trdi Ddt )
II. Lyc dan hoi

S
I'F = — kx
S

> (k : hé s6 dan héi hay do cung )

HI. Luye ma sat

1. Lyc ma sdt truot (ma sdt dong) -

%

>
v
>

F s =kN

ms

(k : h¢ s6 ma sdt truot )

2. Lyc ma sdt nghi (ma sat tinh) :

F, < kN: Fm:Ft@
F, = kN: F_ = kN|

(F, : ngoal luc tiép tuyén )
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IV. Luc can cua moi truong

r «‘ T

'vnho :F,=IgSv | > e T @
o | ¢ > T

v 16 ' F, = kySv? | By /T e K

B. GIAl TOAN :

BAI TOAN 16

Tinh toan lién quan dén cac luc co hoc.
Chuyén déng dudi tac dung cla cac luc co hoc.

B PHUONG PHAP :

— Ap dung cing thuc vé mét loai Iuc co hoc : lwre hap dan va trong
lvre; lure dan hoi; lwc ma sat; lyc can cua mét truong.

— Chuyén dong co lirc ma sat .
* Viel phuong trinh dinh lugt 11 Newton
* Chiéu pluong trinh ivc lén truc vudng goc vot chuyén dong dé
xdac dinh N, Suy ra F,; = kN
* Chiéu phuong trinh liec 1én truc chuyén dong dé lgp phuong

trinh dai s6 chira dn cua bai todn.

Thi dy 16.1

Hai qua cau bang chi, mdi qua c6 khdi lugng 45kg, ban kinh
10cm.

Hobi lyc hdp din gida ching c6 thé dat gia tri lon nhat 1&
bao nhiéu ?
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GIAI

2
m

r2

— Luc hdp dan gitra hai qua cdu: F = G.

| m: khoiluong méi qua ciuy,

1 r : khoang cach gita tim hai qua cau.
— Luc F ¢6 gia tri lon nhdat khi r nho nhat .
Co nghia la khi nay hai qua cau dit sat nhau.

r = 2R = 20cm

11 (45)°

Suy ra: F = 6,68.10 >~ 338.107°N
0,2)

Thi dy 16.2

Tim gia toc roi tu do & noi ¢6 dé cao bang nira ban kinh Trai

bat. Cho biét gia tdc roi tu do trén mat dat la g0 = 9,81nys> .

GIAI

Bi¢u thic gla téc roi tur do :

M
— tai noi ¢4 d6 cao h: g=G-—'—2
(R+h)
—trén mat dat (h=0): gy =G-—
. R2
R? R 2
Suy ra : _8_: __=< )
80 (R + h)* R+h
~ R _\?2
87 \gqpn/ B
N R
Theo deé : h=—
2
4 2
g:;.goz4,36m/s
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Thi du 16.3

Mot xe tai kéo mot xe con, chuyén dong thing nhanh dan
déu khong van toc dau, trong 20s di dugce 200m. Bo qua ma sat.
Khéi lugng clia xe tai va xe con lan luot 1a 5 tan va 1 tan. Bo

cing cua day cap noi 2 xe la 2. 10N/m.

Tinh do dan cia day cap va luc kéo xe tai chuyén dong

GIAI

~ . RN v o 2
Quang duong chuyén ddng cua cac xe : s = at

IS

Suy ra gia téc chuyén dong :

2s
a= " = 1m/s2
t?_

— Xét chuyén ddng cia xe con :
Luc tac dung lén xe @ lurc dan hdi cua day cap }?2
- - —>
(Py+ Ny =0
Theo dinh ludt Il Newton : 1?2 = ng)
Chi¢u phuong trinh 1én hudng chuyén dong :
Fz = Mpa = T000N
Ta suy ra d6 dan cua day cap :
F, .
x = — = 0,5.10 "m = 0,6mm
k
~ Xet chuyén déng cua xe tai :

Luc tac dung 1én xe : luc keéo

L > —->
F va luc dan hdi cta day d R R F
va luc dan héi cua day cap %m,_e .

> > - —>

Theo dinh ludt 11 Newton :
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F+ 1?1 = mlg)

Chiéu phuong trinh 1én hudng chuyén déng :
F—F = mja

Theo dinh luat [1I Newton : F; = F; = 1000N

Ta suy ra : F = F +mja = 6000N

Thi du 16.4

] Mot hé thong 2 16 xo duoc

PN~ 2 gan vao vat va vao tuong nhu
eSS S VS SRV 7

hinh v&. Tim dd cung cta 16 xo
tuong duong.

GIAI
= Vi tri dirng yén ban dau cua vat 1a O. Xét khi vat ¢ vi tri cach

O mét doan x.

D§ bién dang va lyc dan hoi cla cac 10 xo thanh phan la
X*l, X2, Fl’ Fz

b6 bién dang va luc dan hdi caa 1o xo tuong duong la x, F,
— Ta ¢6 : F=F+F (1)
X = X] = Xy 2)
Ap dung dinh ludt Hooke vao phuong trinh (1) :
kx = kyx; + kyxy

Két hop véi phuong trinh (2), ta suy ra d6 cuing cua 16 xo tuong
duong :

k = k; +k,
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Thi dy 16.5

Vat kh6i lugng m = 50g gdn vao dau mdt 1o xo nhe. Lo xo
¢o chiéu dai ban dau la [y = 30cm va d§ cung la k = 3N/em. Ngudi
ta cho vat va lo xo quay tron déu trén mot mat san nhén nam
ngang, truc quay di qua dau 1o xo.

Tinh s6 vong quay trong mét phut dé 16 xo din ra mot doan

X = bem.

GIAT
— Luc tac dung lén vat khi vat chuyén déng la luc dan hoi 1?
—> -
cua lo xo. (I_))+ N = 0).
- ->
Theo dinh ludt Il Newton : F = ma

= A ~
Luc F huong doc theo 10 xo vao tdm quay, gia téc a cua vat
chuy¢n dong tron déu ciing hudng tam.

— Chi¢u phuong trinh 1én tryc hudng tam :
F = ma

kx = mw R = m@2rn)?. (I + x)

o 3 D
Ta suy ra tan s6 quay cua m : ﬂ - \)ij’
i 7 /aven AN
1 [k e

1 /300.0,05
2t N0,05.035

n =

0

4,66 (vong/s)

R

280 vong/phiit

Thi du 16.6

Mot vat khéi luong m = 2kg dit trén mit ban nidm ngang.
Hé s6 ma sat gida vat va ban la k = 0,25. Tac dung lén vat mot

luc F song song v&i méat ban. Cho g = 1Om/s2 .
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Tinh gia tdc chuyén dong cta vat trong méi truong hop sau:
a) F = 4N
b) F = 6N.

GlAI
focd N 5
— Luc tac dung lén vat . trong huc P, luc dan hoi cia mit ban

> -2 L
N, luc keo ¥, luwe ma sat ¥, .

Theo dinh luat [I Newton :

—>

o I R > - ->
> > P+N+F+F,,=ma (1)
~<—{——4 ; g
= — Vi vat chi ¢6 thé chuyén déng
' Pl

théng trén mat ban nén a chi ¢6 thé co
phuong nim ngang,
Chi€u (1) 1én phuong nim ngang , theo huéng hre F
F—-F., =ma
Chi€u (1) 1én phuong thang dimg, chiéu duong hudng 1én :
-P+N=0
Vay : N = mg
Fo € kN = kmg = 5N
a) Luc kéo F = 4N, nho hon luc ma sat truot.
Khi nay, e ma sat la ma sat nght : Vat nim yén,
F,=F=4N
Gia tdc : a=0

b) Luc kéo F = 6 N, 16n hon luc ma sat truot.
Khi ndy, luc ma sat la ma sat truot

F_. = kN = 5N
Gia téc chuyén déng :
F—F .
a = = 0.5m/5
m
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Thi dy 16.7

Mot 6t6 dang chuyén déng véi van tdc 10my/s thi tat may,
chuyén dong cham dan déu do ma sat. Hé sé ma sat lan gida xe
va mat duong la k = 0,05.

Tinh gia toc, thoi gian va quing dudng chuyén dong chim

dan déu.

Cho g = 1Om/32.

CIAI
. ~ [ . =2 » ==
Luc tac dung 1én xe sau khi tat may : frong lire P, phan hirc N va

g : ~ ~
licc ma sat lin Fo, cua mat dudng,

Theo dinh ludt 11 Newton :

P+ N+F, = ma (1)
Chicu (1) lén phuong thang dung :
-P+N=0
Ta suy ra :
F,s = kN = kmg,
Chidu (1) lén hudng chuyén dong :
— Fp = ma
Ta suy ra gia toc chuyén déng :
Fo km
a= _ms M —kg = —0,51n/s2
m m

Thai gian xe chuyn dong sau khi tat may :

VvV — Vg 0—-10
t = = — = 20(s)
a =05

Quang duong xc chuyén déng sau khi tat may .

vi-vl  0-(0)>
s = = — = 100 (m)
2a -2.05
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‘o

W BAI TAP LUYEN TAP :

* LUC HAP DAN - TRONG LUC

168 Mat Tring va Trai Dat c6 khéi luong 1dn luot 1a 7,4 . 1022 kg
i va 6. 1024kg, & cach nhau 384000km. Tinh lyc hut gita chung.
ps : F =~ 2.10°°N

16.9 Khoang cach trung binh gita tdm Trai Pat va tim Mat Trang
: bang 60 lan ban kinh Trai Pat. Khoi luong Mat Trang nhd hon
Trai Pat 81 lan.
Tai di€m nao trén dudng thing ndi tam cia chung, lyc hit cia
Trai Dat va Mat Trang 1én mot vat bing nhau ?
bs . Cach tam Mat Trang mit khoang
X = 6R (R : ban kinh Trai Dat)

16.10 Trong mot qua cau bang chi ban kinh R nguti ta khoét mot 13

hinh cau ban kinh T‘ZR . Tim lyc do

qua cau tac dung 1én vat nhd m
trén dudng ndi tdm hai hinh cau,
cach tam hinh ciu lém mot
khoang d, nhu hinh vé. Khi chua
khoét qua cau cb khdi lugng M.
7d* - 8dR + 2R?

2 R’

8d* (d ~ ;)

s F=G.M.m

16.11 Gia toc roi tu do clia mét vat & cach mat dat khoang h la
g = 4,9m/s® . Cho gia toc roi tu do trén mat dat g0 = 9,8ny/s?,
ban kinh Trai Pat R = 6400km.

Tim h.

BSs : 2651km.
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16.12

16.13

16.14

16.15

Biét gia toc roi tu do trén mat dat 1a g = 9,8nys?, khdi luong
Trai Pat gdp 81 lan khdi luong Mat Trang, ban kinh Trai Pat
gap 3,7 lan ban kinh Mat Tréing.

Tim gia téc roi tu do trén bé mat Mit Tring.

1
DS gy = gp = 1,66m/5°

« LUC BAN HOI

Mot 10 xo khi treo vit m = 100g s& dan ra 5cm. Cho
g= 10m/52.

a) Tim do cung cua 16 xo.

b) Khi treo vat m’, 16 xo ddn 3em. Tim m’.

ps :  a) 20N/m
b) 60g

Vat khoi luong 100 g gan vao dau 1o xo dai 20ecm d§ cing
20N/m quay tron déu trong mit phing ngang véi tan so
60 vong/phut.

Tinh do dan cta 106 xo. LAy 72 = 10.

BS : Sem
Poan tau gdbm mot dau may, mot toa 10 tdn va mot toa 5 tdn
ndi véi nhau theo thi tu trén bing nhding 10 xo giéng nhau.
Khi chiu tac dung luc 300N, 16 xo dén lem. Bo qua ma sat.
Sau khi bdt ddu chuyén dong 10 s, van téc doan tau dat lmy/s.
Tinh doé dan cha mdi 16 xo.

ps : 3cm ; 1cm
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16.16 Hé hai 16 xo dugc ghép theo mot trong hai cach sau. Tim do
cung cua 10 xo tuong duong.

}umﬁxm@wfv{ %&mkmwwmk;w\r@
03]

1

kqk;
b) k = ——
ki+k,

16.17 Mot 10 xo nhe duoc treo thing ding. Budc mot vat nang khoi
luong m vao dau dudi cta 16 xo. Sau d6 budce thém mot vat m
nda vao gita 16 xo da bi dan.

Tim chiéu dai 1 xo0. Biét dé cing 10 xo 1a k, chiéu dai 16 xo khi
chua dan la [; .

3mg

ps:l =1+
07 2k

16.18 Mbt hé co ¢6 cdu tao nhu hinh vé gom
4 thanh nhe néi véi nhau bang cac khép
va mét 16 xo nhe. Khi chua treo m, céc
thanh tao thanh hinh vuéng va chiéu
dailo xola [ =9,8cm. Khi treom = 500g

goc nhon gida cac thanh 1a a = 60°.

Tinh d6 cing k cua 16 xo.
Cho g = 9,8m/s2.
tg —
m
424 2

p” 102N/m
l(l — \/Z—Sin“>
2

0

ps: k =
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16.19*

16.20

16.21

Thanh dong chat c6 tiét

dien khong déi, chiéu

bem e dai [, dat trén mat ban

> N —— z nhén nim ngang. Tac
< *——///f/%/// ///_‘—’ dung 1én thanh hai lyc
T kéo nguoc chiéu

F,.F, (F, > Fy)

Tinh luc dan héi xuat hién trong thanh, & vi tri tiét dién cda
. —>
thanh cach dau chiu luc F; mdt doan x.

sz'f'(l—l)I:j

ps . F =

I
+ LUC MA SAT - LUC CAN
Mét 6 t& khoi luong m = 1 tdn, chuyén dong trén mat dudng
nim ngang. Heé s6 ma sat lan gida xe va mat duong la k = 0,1.
Tinh luc kéo cua dong co 6 to trong mdi trudng hop sau :
a) O t6 chuyén dong thing déu.
b) O t6 chuyén dong nhanh dan déu véi gia toc a = omy/s?.
(Lay g = 100/s” )
ps: a) 1000N

b) 3000N
Mot khéi gd m = 4kg bi ép gitra hai tam
van. Luc nén clla moi tdm van lén khai § ;
gd la N = 50N, hé s8 ma sat truot gida N yals
gd va van la k = 0,5. 8 // S
a) Hoi khoi gb ¢ tu trugt xudng dugc S / S
khong ? N N

b) Can tac dung 1én khdi gb luc F thing
dung theo huéng nao, dg lén bao nhiéu
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16.22

16.23

dé khsi gé :
— di xudng déu ?
— di lén déu ?
Bs: a) Khong
b) 10N ; 90N

Mot xe ldn, khi duge day bang luc F = 20N ndm ngang thi xe
chuyén dong thang déu. Khi chat lén xe mot kién hang khéi
lugng 20kg thi phai tac dung lyec F = 60N nam ngang xe maoi
chuyén déng thing déu.
Tinh hé s6 ma sat gida xe va mat duomng.

ps: k=02

bat mot ci li 1én trén mét to gidy nhe dét trén ban réi dung
tay kéo to gidy theo phuong ngang.

a) Can truyén cho t& gidy mét gia tdc bao nhidu dé li bit diu
truot trén to giay ? Biét hé s6 ma sat truot gida li va giay la
k=03;¢g-= 1Om/52.

b) Trong diéu kién trén, luc tac dung lén t& gidy la bao nhiéu ?
Biét hé s6' ma sat truot gita gidy va ban 1a k' = 0,2, khoi luong

li m = 50g.
¢) Két qua & hai cau trén c6 thay déi khong néu li ¢6 nude ?
ps :  a) 3m/s?
b) 0,25 N

16.24*Xe lta khdi lugng M = 100 tan dang chuyén dong thing déu

136

trén mét phing ngang thi mét s6 toa ¢6 khoi lugng tong cong
la m = 10 tan roi khoi xe.
Khi phan xe Itta tach ra con chuyén déng, khoang cach gita
hai phan xe thay d6i theo thoi gian theo quy luat nao ? Biét
luc kéo cia dau may khong ddi, hé s6 ma sat lan k = 0,09. Cho
g= 10my/s°.

ps : 1 = 0,56 (m)

O
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16.25 Mot qua cau c6 khoi luong m = 1kg, ban kinh r = 8cm. Tim
van toc roi cuc dai ciia qua cAu. Biét ring luc can cua khéng
khi c6 bi€u thic 1a F = kSv®. (hé s k = 0,024.)
s 144 m/s
16.26 Hai qua cau dong chat giéhg nhau vé méit hinh hoc nhung lam

bang vat liéu khac nhau. Khéi luong riéng cla cac qua cau la
D,.D, , Hai qua cau déu roi trong khong khi.

Gia thiét rang luc can cla khong khi ti 16 véi binh phuong van
toc, hay xac dinh ti s gita cac vén tdc cuc dai cla céc qua

’ D,
ps Al —
D,

16.27* M6t md hinh tau thiy m = 0,5kg duoc va cham truyén van téc

cau.

vo = 10 mys. Khi chuyén déng, tau chiu lyc can c¢6 dé 1én ti lé

voi van tée 1a F = 0,5v. Tim quing dudng tau di dugce cho téi
khi :

a) vadn téc giam mdt nia
b) tau dung lai.

DS a)dm
b) 10m

$9. PHUONG PHAP PONG LUT HOC

A. TOM TAT GIAO KHOA :

I. Phuong phap dong luc hoc

Hé théng va tong quat hoa viée van dung céc dinh luat co
hoc :
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— Chon hé quy chiéu thich hep. Xac dinh cac di liéu va cac
yéu cau.

— Phan tich céac luc tac dung. Viét phuong trinh dinh luat
IT Newton.

— Chiéu 1én cac truc toa do dé thiét lap cac phuong trinh
dai sé.
— Tim 4n cua bai toan :

'« Néu biét cdc lye, ta tinh duge cac dai luong déng
hoc (Bai toan thuén)

4 ,
| « Néu biét chuyén dong, ta dinh duge cac luc tac
( dung (Bai toan nghich)

II. Hai truomg hop dic biét :

1. Chuyén dong cua hé vdt

e

ﬁ_‘
¥
—

NS Sj
1

N
R PR NN

Hai loai luc :
[- Ngoai lyc :  luc do vat bén ngoai tac dung lén cac
vit cia hé.

] » Not luce : luyc tuong tac gitda cac vat cda hé.

Néu cac vat cttia hé co cung gia toc :
- ) -
YF poai = (Lm)a
Noi luc khong gay gia tdc cho toan thé hé.

2. Su tang, gidm, mdt trong luong :

Ta cb6 :
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1F=N=P~ma%

T
) Thang
(F = N : trong luong) may
— Tuy gi4 tri cla a, co theé co :  chuyén
dong
F>P . tang trong luong 4

<P: giam trong luong gjf’
10C.

F
F=0: mdttrong luong

B. GIAI TOAN :
BAI TOAN 17

rBéi toan téng quat vé chuyén déng
L

E PHUONG PHAP :
— Ap dung cac budc cia phuong phap Bong lwc hoc.
— Néu vdt chuyén dong theo nhiéu giai doan, luu y -
* Dung phuong phap Ding hec hoc cho moi giar doan.
* Vin t6¢ ddu cua giai doan sau bang vdn t6¢ cudi cua giai dogn
triede.
— Trong chuyén dgng cua hé vdt, luu 7y
* Co thé cot h¢ la mgt vt co khot lhwong la tong khot luong chiu
tac dung cua ngoal hwe néu cac vdt cua hé co cung vecto gia
tdc.
* Co thé khao sat tumg vt cua hé, luc tac dung déu la ngoat liec.

* Lirc tuong tac trie doi; dic biét luc cing cua diy hay 10 xo nhe
co do lom nhu nhau.

— Néu hé c6 rong roc, luu y :

* Khao sit chuyén dong cia méi vdt.

139




" Ddu ddy luon qua rong roc dong di doan duomg s thi truc rong

roc di doan dweng — ; d¢ lon cac vin toc va gia toc ciing theo

No |

tilé do.
— Néu hé¢ gcfm har vét dgt lén nhau, heu g
" Khi co ma sat truvt, khao sit chuyén dong ting vit.

* Khi co ma sat nght, hé co thé coi la mét vat.

Thi dy 17.1

Vat khéi lugng m = 1kg duoc kéo chuyén déng ngang béi
lue F hop géc « = 30° véi phuong ngang,
do lén F = 2N. Biét sau khi bat dau chuyén -
dong duoc 2s, vat di duge quang dudng P

1,66m. | mﬂ; 0

Cho g = 10nys®, V3 = 1,73

a) Tinh hé s6 ma sat truot k gita vat va san.

b) Tinh lai k néu véi lyc F ndi trén, vat chuyén dong thing

déu.
GIAT
.
y Luc tac dung 1én m : trong luc P, lyc
4 —> N o R
. dan hot N va lwe ma sat F, cia mat san, lirc
N = -
B F kéo F.
FI‘Q A - ~ A
= J * a} Vat chuyén dong nhanh dan :
. Theo dinh ludt I Newton :
P -

> > - >
P+N+F+F, = ma (1
— Chiéu (1) 1én tryc Oy theo hudng N

—P+ N + Fsina =0
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Dodo: N =P - Fsina
Fpng = kKN = k(mg — Fsin a)
— Chi€u (1) 1én truc Ox theo hudng chuyén déng :
Fcosa —F,, = ma
Fecosa — k(mg — Fsina) = ma " (2)
Gia tdc chuyén déng

. 2s 2
a =" =0483m/s%)
tZ
T (2) ta suy ra :

Fcosa — ma
k="

mg — Fsina

_ 2cos 30°-1.0,83 ~

0,1
1.10 — 2sin 30°
b) Vat chuyén dgng thing déu :
Gia téc chuyén dong :a = 0
Tuong tu cdu trén, ta c6 .
Feosa
k = :
mg — Fsina
2¢cos 30°
== (,19

10 — 2sin 30°

Thi dy 17.2

Mot budng thang may khéi lugng 1 tan, chuyén déng di lén
tu trang thai dung yén tai mat dat. Trong giai doan dau, thang
may chuyén déng nhanh ddn déu, dat van tfe 4 ny/s sau thoi gian
5s. Sau d6 thang may chuyén dong thdng déu trén quing dudng
20m va cudi cing chuyén dong chdm ddn déu, dung lai tai not
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cach mat dat 35 m. Bd qua ma sat, cho g = 10nys®.

gian chuyén déng

a) Tinh Iuc kéo cta dong co thang may & mai giai doan.

b) Tinh van tdc trung binh cGa thang may trong suét thoi

c) V& db thi gia t6c. van toc va toa db cha chuyén dong.
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Luc tac dung lén thang mé_\; khi thang

1 chuyén dong : trong liec B, luc kéo F.

]‘ Theo dinh luat [ Newton : P+F =ma

[O Chi¢u phuong trinh 1én truc Oy (truc thang
|

dung, huong 1én) -
F-P=ma
a) Tinh luc kéo F :
F=D+ma=m(g+ a)
* Giail doan thang may chuyén ddng nhanh dan déu :
vgp = 0; vy =4m/s; t; = 3s
Cia t6c chuyén dong
V17V

= = 0,8m/s>

. 1
Quang duong chuyén dong : s = Ealtlz = 10 (m)

Lurc kéo : Fi = m(g+ a;) = 10800N
* Giai doan thang may chuvén dong déu (v, = v; = 4m/s)

Gia t6c chuyén déng : a, =

Luc keo F; = m(g + ay) = 10000 (N)



* Giar doan thang may chuyén déng cham dan dcéu

vz = vy = 4m/s; vy = (O
53 = S— 5 — Sz = dm
22
e KO MRS o
Gia toc chuyén dong : a; = *2—* = —1,6(m/s")
S,—-
3

Luc keo @ Fy = m(g + a3) = 8400 (N)
b) Van toc trung binh trong suét thoi gian chuyén ding :

— S+ 8+ se

Vv o=
o+ttt
. S0 200
Ma t; = 7 = "7 =038
\72
Vi Vs 00— 4 _
t’; = = B = 2,35
as - 1,6
— 35
Suy ra : v="T—""—""=28m
’ S+54+25

¢) B6 th chuyé%z dong .

A amiss *(m/s) Sim)
PR A [
r ¢ I
_)8 | | 35 ________ :_ y,
, ; 13} '
S 0 &
125 * ’ Lo
c T : : ‘
0 5 10! t(s) ‘ (2 -
- f . . ;
: . - ( |
: ‘ ‘ \‘(1! ‘ : :
g : i . sy “ 1 1 US)
1A : ‘ ; N ‘ 1
N R — 0 5 10 125 0 5 10 125

Buong biéu dién duong di trong cac giai doan (1) va (3) la
cac doan parabol.
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Thi du 17.3

Hai khéi hinh hép khdi luong m; = 3kg, my, = 2kg dat tiép

xtc nhau trén mét mat phang ngang khéng ma sat. Tac dung luc
= . . .
F ndm ngang 1én khéi m; nhu hinh vé, F = 6N.

a) Phan tich cac luc tac dung 1én mbi
vat. m; m,

b) Tinh gia t6c chuyén dong cua cac — Nm

vat va luc tuong tac gitda hai vat.

SANNNN

GIAI
a) Lyc tac dung :
=g N 3 T ) o
— Luc téc dung Ién my @ frong liec Py, lwe dan hor Ny cua mat
.= .- ) R
san, lwc ddy F, lc dan héi No; cua vat

— Luc tac dung 1én my « trong luc

= Lo o s
P, , fwe dan hoi N, cua mat san, luc

dan hoi Ny, ctia vat my.
b) Gia tdc chuyén dong :
Theo dinh luat 11 Newton
« Vit my: I—’: + I_\]>] +F+ ﬁﬂ = m1; (1)
e vat my: I_)>2 + _N)z + Kllz = m2; (2)
Chiéu (1) va (2) 1én truc Ox cung huong chuyén déng ta duoc :
F—Njy = mya (3)
Ny, = mya 4)

Theo dinh luat III Newton : Ny = Nypp
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Cong (3) , (4) ta suy ra :

3 2
a= = 1,2m/s
my + m2

Lirc tuwong tac :
Luc dan hot tuong tac gida 2 vat

N21 = N]Z = maa = 2,4N
CHU Y - Do hai vit chuyén dong odi ciing gia tc, ta cd the coi hai vt 1d midt hé. Cac

> bt N PO . A s . A T

fire dan hoi ﬁzl va Ny, 1a ndi e trong hé. Ta cé thé ap duny dinh hidt IT Newton cho

cé hé d8 rinn gia toc -

— > - —> >
F,+P,+ N, + N, +F = (m; + m)a
Z A 2

Chiéu phieong trinh [én trie Ox
F = (m; +m,a

) 1§ .

Suyra: a=—""""=12m/s

' m, +m,

San d6, ta diung cic phieong trinh (2) va (4) néu trén dé tinh hirc tieong tic

Thi dy 17.4

Cho hé théng nhu hinh veg, R
m, = 3kg, my = 4kg. BO qua khoi |
lugong rong roc va day cho N:‘L |
g = 10n1/52. ‘ d

Tinh gia téc chuyén dong cia moi my @
vat va luc cang cua day treo cac vat. @m?

Bo qua ma sat.

GIA]

Lurc tac dung 1én my : frong luc I_°>1, hire cing rI_“)] cua day.
Luc téc dung lén my @ trong lirc I_’)z, luc cing "_F)z cua day.

- > —>
Luc tac dung 1én rong roc dong : cac lyc cing Ty, Ty, T'; cua day.
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Theo dinh luat II Newton :

> - -
N P+ Ty = may (1)
1 = —> -
Py + Ty = maa, (2)
> -
0y

(vi rong roc nhe)
Chiéu (1) 1én truc Oyxq -
~P+T=ma (4

0,
Z Chi€u (2) 1én truc Oyx; :
Py =T, = maa, ©)
Xs Ta (3) suy ra :
T, = T, (©)

T hudng cla cac truc toa do va dic diém s, = 2s, , ta suy ra:
a; = 2a, (7)
Thay (6) , (7) vao (4), (5) ta dugc :
-—mqg +T; = may

a
myg — 2T, = mzz

2(m, ~ 2my)
Suy ra : a; = " g = —2,5m/sZ
Y 1 dm. + &
m; + m,

a, = la = -—125111/5'2
27 5% ’

g ‘A = . .
a; huong nguoc chicu Oxy, a, hudng nguoc chieu Oyx,

Néu ban diu ta gitf cac vat dung yén rdi tha cho cac vat chuyén
déng khong van téc diu, ching sé chuyén dong nhanh dan déu. Khi
do, vat mq sé& di xudng con vat my di lén.
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Luc cdng cua day :

Thi du 17.5

4)
6)

= T]

= T2

my(a; +g) = 22,5N

Xe ¢6 khéi lugng m; = 20kg co thé chuyén dong khong ma

sat trén mat phang ngang. Ta dit 1én xe vat my = 5kg. Hé s6 ma

sat gida m; va mo la k = 0,2. Tac dung lén my luc ﬁtheo phuong

ngang.

Tim gia toc clia my, cia my va luc ma sat gita hai vat véi

cac gia tri sau ddy cua F :

a) 2 N
b) 20 N
c) 12 N
Cho g = 10nys?
GIAI
Lirc tac dung lén vat m; : frong
= .2 N a2 N
lyc Py, luc kéo ¥, lwc dan hoi Ny, va 1y
lirc ma sat I?mSZ cua vat my. X
. 0T
Luc tac dung Ién vat my : trong - Ny
— . A R - . ms2 F
liec Py, lirc dan hor N cua mgt dudng, ‘%—‘
Iire dan héi Noy va liec ma sat Fry ctia Py
vat mj. i Frost
Theo dinh luat Il Newton : N@
P Nai

> - - - -

- - - - -
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trong do, theo dinh ludt LIl Newton, dé 1on cac luc :

Nis = Ny, Froo = Frngt = Fre
Chié¢u phuong trinh (2) lén truc Oy :
‘ Nijp =Py =0 = Ny = Nip = myg
Chi€u 2 phuong trinh 1én truc Ox :
F—F o = moa, (2)
Fs1 = myag 1"

Do my va m, déu ¢6 thé chuyén déng nén ta can tim xem luc
ma sat gitta my va m, 1a ma sat truot hay ma sat nghi.

Né&u ma sat 1a ma sat truot ;

Frs = kmyg va a; > ag

Tu (1) va (2) ta suy ra :
F—km,g km,g
>

my myq
m’\ 5\
F > kmyg( == +1] = 125N
m] /

a) F = 2N : ma sat la ma sdt nghi :a; = a, = a

Céng (1) va (2'), ta suy ra :

F 2
a=——"—"=0,08m/s
1) = Fe = mja = 1,6N

b) F = 20N : ma sat la ma sat trugt ;

Fis = kmyg = 10N

F
1) = a, = —— = 0,5m/s*
1
my
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F-F
(2) = a, = —2 = P
my
c) F = 12N, ma sat la ma sat nghi :

Tuong tu cau a

3 2
a=——"=0,48m/s
m1 + m2
F = mja = 96N

CHU Y : Hoc sinit thidng hay ldm 1in ¢ céu ¢, cho ring ma sit la ma sit trieot vi
F = 12N lon hon km,g = 10N,

M BAI TAP LUYEN TAP

17.6

17.7

17.8

« XAC BINH CAC BAI LUONG CUA CHUYEN BONG
KHI BIET LUC TAC DUNG VA NGUOC LAl
Poan tau c6 khéi lugng m = 1000 tan bat dau chuyén banh,
luc kéo cia dau may 14 25.10*N, hé s8 ma sat lan k = 0,005,
Tim vén toc doan tau khi nd di duge 1km va thoi gian chuyén
dong trén quing dudng nay. Cho g = 10rn/s2
pS 20 m/s; 100 s

Vat khoi luong m dit trén mit phang ngang chiu tac dung cia
- . g
luc kéo F hop véi phuong ngang goc a. Biét vat chuyén déng
viri gia toc a va ¢o hé sd ma sat truot véi san la k. Tim F.
mia + kg)

ksitna + cosa

ps: F =

Vit khoi lugng m = 20kg dugc kéo chuyén dong ngang bdi lue
—

F hop véi phuong ngang goc o (F = 120 N). Hé s6 ma sat truot
voi san la k.

Néu a = a; = 60° v4t chuyén dong déu. Tim gia toc chuyén
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17.9

17.10

17.11

17.12

doéng néu a = ay = 30°,
Cho g = 10mys”.

RS a =082 m/sZ
Vat c6 khoi lugng m = 2,5kg roi thdng ding td do cao 100 m
khong van toc dau, sau 10 s thi cham dat.
Tim lyc can cta khong khi (coi nhu khéng déi) tac dong lén
vat. Cho g = 10m/s?

s : 20N

Hai xe c6 khoi lugng m; = 500kg, my = 1000kg khéi hanh khong
van toc dau td A va B cach nhau 1,5km chuyén dong dén gap
nhau. Luc kéo cia cac dong co xe lan luot 1a 600 N va 900 N.
Heé s6 ma sat lan ca xe véi mat duong lan luot 14 0,1 va 0,05.
Xe (ID) khéi hanh sau xe (I) 50 gidy. Hbi hai xe gap nhau lac
nao va tai dau ? Cho g = 10m/s2
s . Gap sau khi xe I di 100s,
ciach A 1km.

T mit dat ta ném mot vat khoi luong 5kg lén cao theo phuong
thing dung. Thoi gian dat db cao cuc dai la t, va thoi gian trd
lai mat dat 1a ty. Biét t; = X

Tinh d§ 16n luc can khéng khi (xem nhu khéng déi). Cho
g = 10m/s2.
ps : 30N

Qua ciu khoi lugng m = 100g treo & dau soi day trong mét toa
tau. Tau chuyén déng ngang véi gia toc a. Day treo nghiéng

. géc a = 30° v&i phuong thang dung. Tim a va luc cang cla
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17.13 Qua cau khéi luong m dugc treo béi hai day nhe trén tran mot
toa xe nhu hinh vé, AB = BC = CA.

Toa xe chuyén dong thang nhanh dan déu
v&i gia toc a.
B c Tinh a :

’, 4= &) Cho biét lyc cang day AC gap 3 lan day
| AY T AB.

\\‘\“\mm“ b) dé ddy AB chung (khéng bi cang).
-
ps: a)a =
2V3
b)a = —g:
V3

17.14 Vat khéi luong m = 0,5kg nam trén mat
ban ndm ngang, gan vao dau mét 16 xo s
thang dung c6 k = 10N/m. Ban dau 1o =
xo dai lp = 0,1 m va khong bién dang. % 60~ ‘%
Khi ban chuyén déng déu theo phuong é

(]

ngang, 16 xo nghiéng goéc o = 60° so véi

phuong thang dung. Tim hé s6 ma sat
k’ gita vat va ban.
Bs k' = 0,2
- CHUYEN BONG GOM NHIEU GIAI BOAN KHAC NHAU
17.15 Xe tai khoi luong m = 1 tdn bat ddu chuyén déng trén mit

dudng ndm ngang. Biét hé s6 ma sat lan gita xe va mat duong
la k = 0,1. Ban dau luc kéo cta dong co xe 1a 2000N.

a) Tim véan téc va quang dudng chuyén déng sau 10s.

b) Trong giai doan k&, xe chuyén dong déu trong 20s. Tim luc
kéo cta dong co xe trong giai doan nay.
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©) Sau dé xe tdt may, hadm phanh va ding lai sau khi bat dau
ham phanh 2 s. Tim lyc ham.
d) Tinh vén toc trung binh cta xe sudt thoi gian chuyén déng.
e) V& db thi van téc, gia téc va dudng di cla chuyén déng.
ps: a) 10m/s , 50m
b) 1000N
c) 4000N

d) 8,1m/s
17.16 Thang may khdi luong 1000kg chuyén dong co d6 thi van tdc
nhu hinh vé.

Tinh luc cdng cGa day cap treo thang may trong tung giai doan
chuyén dong. Xét hai truomg hop :

a) thang may di 1én,
b) thang may di xudng.

c) Biét raing trong budng thang
s may néu trén c6 moét ngudi
khdi lugng 50 kg dung trén

W

san. Khi thang may di xuéng,
tim trong lugng cua ngudi
trong tung giai doan chuyén
déng cta thang may.

Khi nao trong luong cia ngudi
bang 0 ?
7S :  a) 12500N ; 10000N ; 7500N

b) 7500N ; 10000N ; 12500N
¢) 375N ; 500N ; 625N

17.17 Khodng céich gita hai nha ga la s = 10,8km. Mét dau may xe
ltra khéi luong m = 1 tdn khéi hanh khong van tée dau ti nha
ga I, chuyén dong thang nhanh dan déu trong thoi gian
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17.18

17.19

t, = b phut, sau dé no chay cham dan déu va ding lai trude
nha ga Il. Thot gian chuyén dong téng cong la t = 20 phut. Biét
hé s6 ma sat lan k = 0,04.

Tim luc kéo caa dau may trong tung giai doan chuyén dong.

ps . 460N ; 386N

. CHUYEN BONG CUA CAC VAT LIEN KET BANG DAY NOI
* Theo phuong théng dung
Hai vat m, = 1kg, my = 0.5kg néi v&i nhau bang mot sot day
va duoc kéo lén thang ding nho luc F = 18N
dat lén vat [,
Tim gia toc chuyén déng va lyc cing cia ddy.
Day khéng din va co khoi lugng khong dang ké.

Cho g = lOm,/s2

m/F\ng I ps 0 2 m/sS, 6N
T e
Cho hé nhu hinh vé. Hai vdt nang cd o \]
cing khoi lugng m = 1kg c6 dé cao chénh N
) B . . o

nhau mét khodng h = 2m. Dat thém vit i ‘
m’ = 500g lén vat m, & cao hon. Bo qua @ M “k‘

. IS & R M,
ma sat, khoi luong day va rong roc. &\ﬁ ¢

Tim van t6c cdc vat khi hai vat m; va my & ngang nhau. Cho
g = lOm/s2

ps 1 2m/s
Cho hé nhu hinh v&, m; = 2m,. Biét rang luc cang cua day

treo rong roc la 52,3N.
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17.21*Vat khoi luong m duoe treo vao tran mot

Tim gia tc chuyén déng clia mdi vat, luc
cing cta day va khéi luong mdi vat. Cho

1

g =9,8nys?. Bd qua khsi luong day va rong .

roc. \/

PS : 3,27m/s%; 26,15N, 4kg ; 2kg

- p

?74

“ m,

budng thang may khdi lugng M; m céch @ m;
san thang may khoang s. Tac dung lén
budng thang may luc F hudéng lén.
a) Tinh gia t6c cia m va luc ciang cua day treo.
b) Day ditt d6t ngdt. Tinh gia tde clia vat va budng thang may sau
khi day dut va thoi gian tu ldc day dut dén lac m cham san.
F mF

ps: aja=—"""_-g,;T=
m+M m+M

F 2sM
bjag="7-8/ 2= -8 t=N "

* Theo phuong ndm ngang

17.22 Hai vat m; = bkg, my = 10kg ndi véi nhau bing mot day nhe,

dat trén mat phéng ngang khong ma sat. Tac dung luc ndm
ngang F = 18N lén vat m,.

a) Phéan tich luc tac dung 1én ting vat va day. Tinh van toc va
quing dudng modi vat sau khi bat dau chuyén dong 2s.

b) Biét day chiu luc cing t3i da 15N.
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- Hoi khi hai vat chuyén dong, day c6
7z }/%__' dut khong ?
¢) Tim do 16m luc kéo F dé day bi
dut.



d) K&t qua cua cau c co thay déi khong, néu hé s6 ma sat truot
gida m; va my v&i san ia k ?
ps: a)24m/s; 2,4 m
o F = 225N

1723 Cho hé nhu hinh vé. Biét m;, my, hé s6 ma sat truot cda hai

vat ky , ko va luc cang t6i da T cua

- mZ
day. F &; N
Tim d6 16n F dat 1én m; ( F hudng = :

doc theo day) dé day khong dut.

mymy(kq — ky)g + (my + my)Ty
ps : F <
ﬂ’lz

17.24 Cho hé nhu hinh vé :

- F=6N,a=30,g=10 nys®,
my mv V3 =17
§§§ P O
NN\ W) . Tinh gia téc chuyén dong va luc

cang cua day.
Bs : O,81n/s2 , 3,6N

17.25 Hai xe ¢6 khoi lugng m; = 500kg, my = 1000kg néi véi nhau
bang moét day xich nhe, chuyén dong trén mat dudng ngang.
Hé s6 ma sat lan cia mat duong va xe la k; = 0,1 va ko = 0,05.
Xe I kéo xe II va sau khi bt dau chuyén dong 10s hai xe di
dugc quing dudng 25m.
a) Tim luc kéo clia dong co xe m, m,
I va lyc cang cha day. M
b) Sau do xe I tat may. Hoi xe
II phai hdm phanh v&i lye ham




17.26

17.27

17.28

bao nhiéu dé day xich chung nhung xe IT khong tién lai gan xe
I. Khi nay hai xe sé di thém quing dudng bao nhiéu trudc khi
dung lai ?
ps : a) 1750N, 1000N
b) 500N , 12,5m

Poan xe ldra gobm dau may khdi luong 20 tdn kéo 10 toa moi
toa khéi luong 8 tan, khéi hanh trén duong thang nam ngang;
luc kéo cda dau may F, = 50000N. Poan tau dat van tc 36km/h
sau quang duong 125m.

Tinh hé sd ma sat lan gitta doan tau véi dudng ray va lyc kéo
do dau may tac dung lén toa L.

Ps : 0,01, 40000N
Cho hé nhu hinh vé :
m; = 3kg, my, = 2kg,

m

mg = lkg, F = 12N. Bo .[7/737/7”/ 4%
%'«éxv‘\\y\ CRRRRRAA =

qua ma sat va khoi luong A
day néi. Tim gia toc moi
vat va luc cang cua day
ndi cac vat.
ps : 2m/s* ; 6N ; 2N

* Theo cac phuong khac nhau.

Cho hé théng nhu hinh vé :
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My N m; = 1,6kg, my =400 g, g = 10nys>. Bd qua
) ma sat, khoi lugng day va rong roc.
Tim quing dudng,modi vat di duoc sau khi
bat dau chuyén dong 0,5s va lyc nén lén
truc rong roc.

s : 0,25m ; 45N

4o

f 58A/
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17.29

17.30

17.31

Xich c6 chiéu dai [ = 1m nam trén
ban, mot phan chiéu dai I’ thong
xuong canh ban. Hé s6 ma sat gitda

1 .
xich va ban la k = 5 Tim [” dé

xich bat dau truot khéi ban.

S:025m

Xe lan m, = 500g va vat my = 200g ndl bang day qua rong roc

my

nhe nhu hinh v&. Tai thoi diém
ban dau, m; va m, c6 van toc
vy = 2,8ny/s, m; di sang trai con
m, di 1én. Bé qua ma sat. Cho
g = 9,8m/s®. Tinh :

a) Do 16n va hudng van tdéc xe
lac t = 2s.

b) Vi tri xe lic t = 2s va quiang dudng xe da di duoc sau thoi

glan 2s.

Cho hé nhu hinh vé
m, = 2kg , my = bkg.

Tim gia téc moéi vat va luc cing cla

cac day noéi.

ps 1,8m/52; ~2,2m/52
0,2m/s% ; 24N

48N.

m; = 3kg,

Bs : a) —2,8m/s ; sang phai
b) O vi tri ban ddu, s = 2,8m

- CHUYEN BONG CUA CAC VAT NOI V3T NHAU QUA RONG ROC BONG




17.32

17.33 Cho hé nhu hinh vé :
m; = 3kg, my, = Z2kg,
« = 30° g = 10nys®. Bb qua
ma sat. Tinh gia tdc cia moi
vat.

PS¢

ap

a;

Cho hé nhu hinh vé :

m, = 1kg, 2kg,

mg = 4kg. Bd qua ma sat.

my

Tim gia toc cta m;.
Cho g = 10m/s?

psS : Zm/s2

H

10 .
- 7#1/52 = - 1,43m/s2

5
= — ;m/s2 = — O,71m/s2

+ CHUYEN BONG CUA CAC VAT BAT CHONG LEN NHAU

17.34 Cho hé nhu hinh vé :

m; = my. Hé

s6 ma sat gida m; va my,

gita m; va san la k = 0.3; F = 60N, a = 4m/sz.

my

: ﬂm
h‘\_'i [r///% 1

§
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a) Tim luc cing T cia day ndi rong
roc véi tuong.

b) Thay F bang vat ¢6 P = F. Lyc
cang T ¢6 thay déi khong ?

Ps : a) 42N



17.35 Cho hé nhu hinh v&. Hé s& ma

17.36

17.37

sat gida m va M, gitta M va san
la k. Tim F dé M chuyén dong

déu, néu : @
a) m dung yén trén M. F V %M

b) m néi véi tuong biang mot day

ANTTTTTTTTTTIONT S

nam ngang.

¢) m ndi véi M bang mét day ném ngang qua mot rong roc gan
vao tuong.
ps:  a) k(M + m)g
b) k(M + 2m)g
c) k(M + 3m)g

Vat A bat dau truot tu- dau tdm van B nidm ngang. Van toc
ban dau cta A la 3ny/s , cia B 1a 0. Hé s8 ma sat giGa A va B
la 0,25. Mat san 14 nhan. Chiéu dai cia van B 1la 1,6 m. Vat
A ¢6 m; = 200g, vat B ¢6 m, = 1kg.

Hoi A c¢b6 trugt hét tdm van B
khéng ? Néu khéng, quing dudng
5 / di dugc clia A trén tdm van la bao

II: O S S nhiéu va hé théng sau dé chuyén

déng ra sao ?

ps : Khong; 1,5 m ; 0,5my/5s.

Cho hé nhu hinh vé , my = 300 g, m = 200g, mc = 1500g. Tac
dung 1én C luc F nim ngang
sao cho A va B dung yén doi
véi C.

Tim chiéu, d6 16n caa Fva luc
cang cua diy néi A, B.
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Bb qua ma sat, khoi luong day va rong roc.
Cho g = 1On1/52.
ps 30N ; 3N

17.38*Cho hé nhu hinh vé : M = m; + my,, ban nhin, hé s6 ma satgida

m
my va mg 13 k. Tinh — 48 ching

M W/i—_‘—t’? M2
My —— | khong trugt 1én nhau.
I my
N %‘ ps:1—4k < — =1+ 4k
N ) ,
17.39*Cho hé nhu hinh vé, m; = 15kg, my

ms = 10kg. San nhan, hé sd ma )b/;////ﬁ—/q
d N

sat gida m, va my, la 0,5 7 !
F = 8ON. m, // -

Tinh gia toc cia m; trong moi
truong hop sau :
a) F ndm ngang.
b) F thing dimg hudng lén.
ps: a) 3,2m/s*
b) 2m/s*

17.40*Cho hé nhu hinh vé. Hé s6 ma sat giGa m va M la k,, gidta M
va san la ko.
m

V% Tim d6 16n luc F nam ngang :
Mf‘\\ a) dat lén m dé m truot 1én M.




b) dat 1én M dé M truot khodi m.

ps: a)F > kymg vi F > (k, —kz)(M+m)%Ig
b) F > (ks + ky)(M + m)g

17.41*Cho hé nhu hinh vé :
m = 0,5kg , M = 1kg.
Hé s6 ma sat gidta m va M la

mEZ A k; = 0,1, gia M va san 1a ko =0,2.

F
MR A Khi @ thay dgi (0 < « < 90°), tim
DO F nho6 nhit dé€ M thoat khoéi m va

/ 77

tinh « khi nay.
(ky + k)M + m)g
F =

ps: = 4,4IN

Y1+ K

a = arctgk, = 11°

17.42*Cho hé nhu hinh vé. Biét
M, m, F, hé s§ ma sat
gida M va m 1a k, mat
ban nhan.

Tim gia t6c clia cac vat

trong hé.
s ;
Néu F < F, F
— Neu F < A=y may =0y = ————
0 I 2 3 4 2(M +m)
» F — kmg
— Néu F > Fy : a; = ——;
M
km
az:u3=u4=“—L
2m+M
<F _2km(m+M)g>
0= 2m+ M
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17.43*Cho hé nhu hinh v& Ma

sat gita m va M la nho.  “S\LL %m\\ N =
P , cn . 20

Hé s6 ma sat gidta M va M § N W

san la k. ; ‘ G

Tinh gia toc cia M.
mgtg a(l — ktg a) — 2kMgtg2a
m(1 — ktga) + ZMtgza

ps:a=

$10. CHUYEN PONG TREN
MAT PHANG NGHIENG

A. TOM TAT GIAO KHOA

1. Truomg hop mat phing nghiéng khéng ma sat

Gia toc cha chuyén
dong :
- 1

| .
la = g.smai‘
- ]
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1. Vit ndm yén hodc chuyén dpng thdng déu :

biéu kién :

:tga < kl

i
i
t
L

(k - h¢ s6 ma sdt truot)
2. Vat truyt xudng theo mdt phdng nghiéng :

Gia téc cla chuyén dong :

|

[
| . N
ja = g(sina - k. cos a)|

3. Vat truvt len theo mat phang nghiéng (do ¢o vdn tée ddu) :

Gia toc cua chuyén dong :

f
Ea= —g(sina + k. cos @)

B. GIAI TOAN
BAI TOAN 18

Khao sat chuyén dong trén mat phéng nghiéng

B PHUONG PHAP :

— Ap dung cic bude cia phuong phap Bing lwc hoc cho trieomg hop
chuyen dong.

— Har truc thuong sw dung la truc song song vd1 mit phing nghiéng
va tric vudng goc voi mit phang nay.

— Dé y cluéu cua luc ma sat.

Thi dy 18.1

Vat dang chuyén dong véi van téc 25m/s thi truot lén doc.
Biét doc dai 50m, cao 14m, hé s6 ma sat gida vat va déc la k = 0,25,
Cho g = 10my/s%.

a) Tim gia tdc cta vat khi 1én déc.
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b) Vat c¢6 1én hét déc khong ? Néu co, tim van téc cia vat &
dinh déc va thdi gian 1én dée.

CIAl

a) Gia toc :

— Chon truc Ox doc theo mit déc huong
1én, truc Oy vudng goc véi mat déc, hudng
lén.

Lurc tac dung 1én vat khi 1én doc .

—> —>T -
P, N, F

— Theo dinh luat 1T Newton ¢
- > - -
P+ N+F,; = ma
Chi€u phuong trinh 1én Oy : = Pcosa + N = 0
Ox . — Psina —F

ms::ma

h —
sina = 7 = 0,28; cosa = ‘/l—sinza =09

> Fs = kN = kmgcosa
— Psina — kmgcos a
a =
m
a = —g(sina+keosa) = — 5,2m/s

b) Quang duong — Vin téc — Thoi gian :

Goi s 13 chiéu dai t&i da vat co thé di lén trén mat déc (cho
dén luc van téc v = 0).
2 2
vi—vh 0 - (25)°

Taco: s = = —— =~ 60,1m
2a 2(-52)

Vi s > [ nén vit sé lén hét déc. Khi 1én dén dinh déc vat da di
duoc quiang dudng bang .
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— VAn t6c vat o dinh ddc :

v = V2al + v = 10.25m/s

— Thai gian vat 1én déc

V-V

a

Thi dy 182

= 2,84s

Cho g = 1Om/52,
a) Hoi hai vat s& chuyén dong theo chiéu nao ?

Cho hé théng nhu hinh vé .
m, = 3kg, my = 2kg, @ = 30°. Ban
dau m; duge git & vi tri thap hon
my mot doan h = 0,75m. Tha cho
hai vat chuyén dong.

Bd qua ma sat, khoi luong
rong roc va day.

b) Bao lau sau khi bat dau chuyén dong, hai vat sé & ngang

nhau ?

¢) Tinh iuc nén lén tryc rong roc.

a) Chiéu chuyén dong :

Vat m; co thée Chuyén dong doc

thco mat phang nghiéng con m,

chuyén dong thing dung,

Thanh phan trong luc cda m,

theo phuong doc theo mat phéng

nghiléng !
Pysina = 15N

GIAI




v

Trong luc tac dung lén m,: 5 = 20N.
Vi Py > Pysina nén m, s¢ di xudng con m, di lén.
b) Thoi guan dé hai vit ngang nhav :
— Theo dinh luat Il Newton :
> -> > -

> -
P+ T, = myay (2)

Chiu (1) va (2), theo thd tu, 1én hudng chuyén déng cua
m; va mjy :

—Pisina+ Ty = mya
Py =Ty, = mpa,

Viaj=ay;=a;T; =T,=T, tasuy ra
Gia tdc chuyén déng :

Q- TemmmSnE ¢ = 1m/s?

my + m,

Luc cang cua day :

T = my(g—a) = 18N
- Goi quang dudng cua moi vat la s, = Sy = 8.

Khi hai vdt ¢ ngang nhau :

A $ysina + s, = h
PR A
5, N LTS B s(sina+1) =h
/ P - v '
Ve A ; h 05
. , s =-—"—"—"—"——=05m
%?f’;___,-__“,_“__v sina + 1 ’
.. v e 2s
Thai gian chuyén dong . t=Al— =1s
a
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c) Luc nen .

. a N . - = L

Day nen 1én rong roc hai luc cang T, vaT,
T, =T,=T=18N.

. o .=
Géc tao bail T’y va T’
Luc nén Ién rong roc .
Pad lon

F- ZT.C()S% = 18V3 = 31,2N

B BAI TAP LUYEN TAP

18.3

. CHUYEN BONG CUA MOT VAT TREN MAT PHANG NGHIENG

Vat dat trén dinh doc dai 165m, hé s6 ma sat k = 0,2, goc
nghiéng caa déc la a.

. a) V&i gia tri nao cia «, vt ndm yén khéng truot ?

18.4

18.5

b) Cho « = 30°, tim thoi gian vat xudng déc va van téc vat &
chan doc.

Cho : tg 11° = 0,2;cos 30° = 0,85
ps: a)a < 11°
b) 10s , 33m/s

Sau bao lau vat m truot hét mang nghiéng co do cao h goc
nghiéng f néu véi goc nghiéng o vat chuyén déng déu.

b f = 1 \/ 2h
YT T sin N g1 - tgacotg f)

Vat khéi lugng m = 100kg chuyén dong déu lén mat phang
nghiéng goca = 30° khichiulyck = 600N doc theo mat nghiéng.
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Hoi khi tha vat, n6 chuyén dong xudng v&i gia tde 1a bao nhiéy ?
(Coi ma sat 1a dang ké.)

Bs ¢ dm/s

18.6 Xe lan khéng ma sat xudéng mit mat nghiéng, goc nghiéng 1a
a. Trén xe ¢6 treo mét con lc.

Tim phuong cia day treo con lic.

PS : vubng géc v mdit phing nghiéng.
187 Can téc dung lén vat m trén mit
phéng nghiéng géc a mét lyc F
nam ngang nhd nhat va 16n nhat
bao nhiéu dé vat nadm yén ? Cho
hé s8 ma sat la k.

_ (iga—kmg
1+ ktga
_ (tga+kymg
Co1- ktga

ps

min —

18.8* Vat m duoc kéo truot déu trén
mat phang nghiéng goc «, luc kéo
F hop véi mat nghiéng goc B, hé
s6 ma sat la k. Tim 3 dé F nho
nhat.

BS : B = arctgk

18.9* Vat m dat trén mé#t phing nghiéng goc a chiu lyc F doc theo
canh ngang cia mit phidng nhu hinh va.

a) Tim gia tri F nhd nhat dé m chuyén déng,
biét hé s6' ma sat gida m va mit phing la
k > tga.
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18.10

18.11

18.12

18.13

b) Khi F > F_ ;. tim gia tdc cta a.

/ ~2
ps: a)F,,, = mg/ I cos’a — sin'a

7

2

F
_ 2.2 o
b) a \/gsmaJr <M> kgcos

Vat truot ti dinh mat phang nghiéng nhén dai [ = 10m goc
nghiéng « = 30°.

Hoi vat tiép tuc chuyén dong trén mat phang ngang bao lau
khi xuéng hét mat nghiéng, biét hé s6 ma sat véi mat ngang
k=017

Bs ; 10s

Do c¢6 van téc dau, vat truot 1én rdi lai truot xudng trén mot
mat nghiéng, goc nghiéng ¢ = 15°. Tim hé sd ma sat k biét
thoi gian di xuéng gdp n = 2 lan thoi gian di lén.
2
n —NDitga
UL LAY

n2+1

« CHUYEN BONG CUA HE NHIEU VAT TREN MAT PHANG NGHIENG

Cho hé nhu hinh vé : m; = bkg, e’

a = 30°, my = 2kg, k = 0,1. Tim ' ///([ ’

gia téc chuyén déng va luc cang clia mQ:// - 1‘

day. Cho g = 10my/s” S l § m,
Bs: a= 0,1 m/sz, < /\{U ST, \ S

20,2N

0

Cho hé nhu hinh vé : m; = 1,2kg, @ = 30°. Bd qua kich thudc
cac vat, khéi luong rong roc va ddy, ma sat. Day ndi my va mg
dai 2m. Khi hé bdt dau chuyén déng, mg cach mat dat 2m.
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18.14

%

Cho g = 10nys® Biét
my = 0,6kg, m5 =0,2kg.
a) Tim gia téc chuyén
déng, luc cang caa cac

day va thaoi gian chuyén G

déng cta ms.

b) Tinh thoi gian ti lde mg cham dat dén khi my cham dat va
luc cang cua day trong giai doan nay.

¢) Bao lau ké tu ldc my cham dat, m, bdt dau di lén ?

ps: a) 1m/s%; 7,2N; 1,8N, 2s
b) 1s; 6N
c) 0,8s

Trén mat phang nghiéng goc « ¢c6 mot tdm van khéi luong M
truot xuéng véi hé sd ma sat k. Trén tdm van co6 mot vat khoi
luong m truot khong ma sat.

Tim gia tri cia m dé van chuyén dong déu.

_(ga — kM

B k

ps:m

18.15 Cho hé nhu hinh vé. Biét m, mq. ky, ky (k; > ko). Tim:

170

a) lyc tuong tac gida m; va my
khi chuyén dong.
b) gia tri nho nhat cta a dé hai
vat trugt xudng.

mymy(ky — k)g cos «

ps: a)F =
mq + my

kymy + kymy |

b) cypiy = LlTCtg(
N 7"-1 + mz
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18.16*Cho hé nhu hinh vé&, m; di xuéng

khong ma sat, M nam vén. Tim : ‘
9 1A 7 5 / fiifl
a) Gia téc cia m,, mo, luc cing % //// ///\/Zf}

THIHRIINS

day va lyc ma sat nghi cia mat V// f ,;',‘,/,///‘\%\
san dat lén M. ‘ e ////(,}

Veide i
77 7 veca

b) Hé s6 ma sat k gitta M va san
dé M khéng truot trén san.
MLgSina — myg myg(1 + sina)

psr aya=s—"——",;T= " —;
my + in, My + m,

18 COS a(mgSin a — m,)

my + m,
mycos a(imsin a — ;)

M(m; + m,) + m?cosza + 2mm,(1 + sin @)

Cho hé nhu hinh vé. Hé s ma
18.17 sat gitta m; va mat nghiéng [a’
ky, gida my va m, 13 k.
Trong tat cd cac trudomg hop
chuyén dong c6 thé xay ra gida
m; vd my, hay xédc dinh diéu kién
ma k; va ko phai thoa.

Bs

1) my, my ditng yén : ky 2 tga; k, = tga
2) my diing yén, my chuyén djng : k, < tgc;
mytga + kym,

7 =
"11 + ’nz

3) my, my chuyén dong véi cing gia toc .
stga; ky 2 ky
4) my, my cing chuyén ddng, m, chuyén dong
nhanh hon :




mytg o + kym,
1 = -, kz < k]
my + m,

5) my, my cung chuyén dong, my chuyén déng
nhanh hon : khong xay ra.

$11. CHUYEN PONG CUA VAT CO VAN TOC PAU
VA CHIU TAC DUNG CUA TRONG LUT

A. TOM TAT GIAO KHOA :

I. Vit dugc néem dimg huong lén :
1. Tinh chdt cua chuyén déng :

-> h < o -
i[ « D1 lén : ;, vo nguoc chiéu : chdm ddn deéu
i s P xudng : a, \_/)Cling chiéu : nhanh ddn déu

2. Cdc phuvng trinh chuyén dong

Ay — Gla té,C :
| P
. dY :a g
. ; — Van toc ;
p ; |
l ‘ %v = — gt+ v,
! | — Toa do :
e i

— Hé thuc d6c lap thoi gian :

Vz—v(z)z—Zgy

-~ Vat & vi tri cao nhat :

115}
W]
o
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— Vat sap cham dat :

!
iy=0;v=—v0; t=s—
‘\

3. Tinh thudn nghich clia chuyén dong :

Van tdc ctia vat & vi tri ¢6 dd cao vy :

—
v=zxVvi-2gy

Qua trinh di xudng, giéng qua trinh di lén nhung nguogc
chiéu: tinh thudgn nghich.

I1. Vit dugc ném ngang :

0 vz X X
4 1 ~
N
y ____________
n
Y

1. Cdc phuong trinh chuyén dong :

— Gia téc :

-~ Van téc :

Vi = Vo i Vy = gt; v=*/v§+v§, =\/v(2)+(gt)2
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— Toa d6 :

2. Quy dao :

Parabol ¢6 phuong trinh :

III. Vit dugc ném xien :

ymax

1. Cac phuvng trinh chuyén dong :

— Gia téc :




— Van toc :

Vy = Vgeosa; v, = — gt + vgsina
v = ‘/VEX + vﬁy = ‘/(gt)2 — 2gvysin at + v% %
5> — v, — gt + vgsina
tg (v, Ox) =tgfl=—" =—""—""""|
Vy VoCos « ‘

i

— Toa do :

1 ;
\ 1 . . i
X = vg.cosat; y=—§gtz+vosmat§
‘ |

— Vat & vi tri cao nhat (49 cao cuc dai) :

1
: 2.2
! Vg-Sina vosin“a |
v, =03 t=—"" |
: g

ymax - zg '
J

¢ — Vat sap cham dat -

| 2vgsin vésin 2a |
y=0;t= P X =
i

g max g 1

2. Quy dao :

Parabol ¢6 phuong trinh :

7
‘ iy=—*ﬁg_2‘~xz+tga.x§
2v. cos“a [

L —

B. GIAI TOAN :
BAI TOAN 19

Nghién cuu chuyén dong cla vat duoc
ném ding, ném ngang, hém xién
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B Phuong phap :

=~ Ap dung cac phiong trinh chuyén dong da thiét 1gp cho mi trieong
hop.

— Co the ding do thi cua chuyén dgng dé 17 lugn.,

= Bai toan gap nhau dwoc giar nhur trong phin Bong hoc : két hop
vl phirong phap tea d§ néu cdn.

Thi dy 19.1

Mot qué cau dugce ném thang dung tu mat dat 1én véi van
toc ban dau 15nys. Bd qua luc can cta khong khi. Cho g = 10ny/s® .

a) Viét cadc phuong trinh gia téc, van téc va toa db cta qua
cau theo thdi gian.

b) Xac dinh vi tri va van téc cla qua cdu sau khi ném 2 s.
¢) Qua cau sé dat do cao t6i da 14 bao nhiéu khi chuyén déng?
d) Bao lau sau khi ném, qua cau roi tré vé mat dat ?

e) Bao lau sau khi ném, qua cau & cach mat dat 8,8m ? Khi
nay, vin tdc qua cau la bao nhiéu ?

GIAl
Chon géc toa d6 O ¢ mat dat, truc toa d6 Oy théng dirng huéng
lén, gdc thoi gian luc vita ném vit.

Gia t6c chuyén déng : g thang ding, hudng xudng,

a)Giatéc: a=— g=— 10m/s*
Van téc: v = — gt + vy = — 10t + 15(m/5)
1 2
Toaddo: y-=- Egt + vyt = —58% + 15t (m)
byLuct=2s: v=-—10Q2) +15 = — 5m/s

y = —5(2)% + 15(2) = 10m
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Vat & cach mdt dat 10 m, dang di xuéng véi van téc 5 m/s.
¢) Ta ¢6 hé thire : vi—vj = — 2gy

Khi qua cau dat d§ cao tdida : v = 0

2 2
y = a = @) = 11,25m
2g 210 ’

D6 cao t6i da 1a 11,25 (m).
d) Khi qua cau roi cham dat:y = 0
Suyra: y=-—5t2+15t=0
Loai nghiém t = 0, tasuy ra : t = 3s
¢) Khi y = 88m
ta co : y=—5t2+15t=8,8
Giai phuong trinh, ta dugc 2 nghiém :
t; = 085 t, = 2,25

Il
i

Lact = t1 = 0,85 . V] - lotl + 15 7"1/5

Luct = tz = 2,25 . V2 = '—10t2 + 15 _7171,/5

Hai nghiém trén ung véi hai truong hop qua cau dang di 1én
va di xudng.

Thi dy 19.2

Mot qua cau duoc ném thang ding tu mat dat 1én véi van
téc ban dau 20 my/s. Mot gidy sau db, qua ciu thu hai dugc tha
roi tur dd cao 35m. Bo qua luc can cua khéng khi. Cho g = 10my/s?,

a) Hai qua cau sé& & cung do cao lic nao, tai dau ?

b) Lac db, qua cau I dang di 1én hay di xudng, van tdéc bao
nhiéu ?




YN
o
W

GiAl

Chon gdc toa d6 O ¢ mat ddt, truc toa d6 Oy théng ding hudng

1én, gd’c thai gian ldc vua ném qua cau [

a) Phuong trinh toa 49

I 2
Qlla cau | : Y1 = — -g(t—tol) ‘+’V(n(t—t(n)+}/01

ra =

Luc qua cau [ bat dau chuvén dong, :
t«\” =, Vi = ZUm/& , yOﬂl =0
Suy ra : yp = — 5t + 20t {(m)

5 2 1 z
Quacaull ty, = - Eg(t — )"+ vealt = te) + yoz

Luc qua cau Il bat dau chuyén dong :

toy = 155 v = 0; vy; = 35m
Suyraiy, ==5(t-1"+3

= - 5t + 10t + 30 (m)
Khi hai qua cau o cing d6 cao : y; = v,

—5t2 + 20t = — 5t2 + 10t + 30

t = 3s
Vi = yo = 15m
Hai qua cau s¢ ¢ cung do cao 15m sau khi qua ciu [ chuyén
dong duoc 3s,
b) Phuvng trinh vdn t6c cia qua cau [
vy = —g(t—tgy) + vy = — 10t + 20 (m/s)
Lact=35s:vy = — 10m/.

Luc hai qua cau ¢ cting d6 cao, qua cau | dang di xuéng véi

van toc 10m/s.
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Thi dy 19.3

" Ty do cao 205m ngudi ta tha roi tu do mot vat. Mot giay
sau, tu mat dat (trén cung duong thang) ngudi ta ném thang lén
mot vat khac véi van tée 30mys.

a) Hai vat gap nhau & do cao nao ?
h) Luc gap nhau, vat (II) dang di ién hay di xudng, van tdc
bao nhieu ? (g = 1OIT]/SZ).

GIAT
a) Bo cao gap nhau
Ta co cac phuong trinh toa do :
1 5 _
| vi = = st +1)7+205 (m) |
4 Z ‘
Lyy = —Egt‘+30t (m)

Khi gap nhau ta c6 :

Yz =W
> 40t = 200 AR
t = 3%

Thay vao phuong trinh ta co .
vy =ys = —5.52+30.5 = 25m
b) Vin toc cua (11) hic gap nhau
Phuong trinh van téc cua vat (11)
Vy = — gt vy = — 10t « 30

Vot =5s tacd: vy = — 20m/fs

{(II) dang ro1 xudng vai van tée 20m/s.
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Thi dy 19.4

Tu mot khi cau dang ha thap véi van toc déu v, = 2m/s ngudi
ta phong mot vat thang dung hudng 1én véi van toc vy = 18my/s
(so v&i mat dé't).

a) Tinh khoang cach gita khi cau va vat khi vat 1én téi vi
tri cao nhat.

b) Sau bao 1au vat roi trd lai giap khi cau ?

(Liy g = 10m/s%)

GIAI
a) Khoang cach.
Xét chuyén déng tuong
déi caa (2) d6i voi (1). Ta c6 :

- - -

=
ay = axytayp =g
- - -
:’ (Vor)o = vo+ (—vp)
Khi 1én tS1 vi tri cao nhat
ta co :
V2 = 0

= Va1 = Vg

Khoang cach (2) va (1) khi
(2) 1én cao nhat so véi mat dat
duoc xac dinh bdi ;

2 2
Va1 = (Vy1)p = 2apH

Do d6 : H =
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b) Thot gian tro lat khi cau :
Phuong trinh cta chuyén dong tuong déi cua (2) d6i vai (1)
1
y=- Egtz + (vt = =5t + 20t
Khi (2) tré lai khi cAu 1y =0
Suy ra:t=4s

GH1 it Co thé giai bai toan trén ddy bing cich khao sat cac chuyén
dong cua vit va khi cau doi oot mat dat.

Thi dy 19.5

Tt dinh mot ngon thap cao 80m, mdt qua cau duge ném theo
phuong ngang véi van toc dau 20my/s.

a) Viét phuong trinh toa do cua qua cau. Xac dinh toa dd
clia qua cau sau khi ném 2s.

b) Viét phuong trinh quy dao cla qua cau. Qu¥y dao nay la
dudong g1 ?

¢) Qua cAu cham dat & vi tri ndo ? Van tdc qua cau khi cham
dat 1a bao nhiéu ?

GIAL
’ ~ ki 7 - ~ . -
Chon goc toa d6 O ¢ dinh thap, truc toa dé Ox theo huong vy,
truc Oy thang ditng hudng xudng, goc thi gian luc vira ném vat.

a) Phirong trinh toa dg cua qua cau :

[xzvot [
lx=20t (m)
T O e .
|y =58 Ly =5t (m)
= 40
Lict=25s: X m
y = 20m
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b) Phirong trinh quy dao cua qua cau

1
y:_%xz
2Vo
1 2 (m) véi 0
= X (m) vgl x =
4 80

Quy dao nav la mét nhanh parabol, dinh O,
cj Khi qua cau cham dat : v = 80m
, 1
Taco:y =—"x"=80
80
Suy ra : x = 80m

Qua cau cham dat tai noi cach chan thap 80 m.

Vin téc qua cau : vi= Vi (gt)?

< ) A ~ 2\'

Luc qua cau cham dat: t=4f = =4s
g

Suyra: v =v202+(10.4)? ~ 44,7m/s

Thi du 19.6

a = 45° so véi phuong ngang véi van toe dau 10mys.

cham dat & vi tri nao.

Td dd cao 7,56 m mét qua cau dugc ném lén xién goc

Viét phuong trinh quy dao cia qua ciu va cho biét qua cau

GIAI

Chon goc toa d6 O tai noi ném vét, truc toa d6 Oxy nhu hinh

vE, ghc thoi gian lic vira ném vit.,

Phuong trinh quy dao cua qua cau -
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1 o
yz—'*‘z‘z%xzthga.x i
2 vicos a |
Voi vy = 10m/s ;o = 457 o
V2 S
cosa = Stga =1 TN \\ ,,,,, -
\‘\‘\
1, L. i \\\
y=—_"_x"+x(m)voix =0 : e X
10
o . 1 -
Khi vat cham dat: vy = — —x"+ x = =7,5
’ 10
Giai phuong trinh va loar nghi¢m am, ta suy ra x = 151,
Qua cau cham dat tai noi cach vi tri ban dau theo phuong ngang
la 15m.

Thi du 19.7

. d .o~ ’ .
Mot vat dugc ném xién vdi van tdc vg nghiéng gboe a vol

>
phuong ngang, ¢6 vyl xac dinh.

a) Hiy tinh « dé tdm xa l6m nhA4t.

b) Chung t0 riang tam xa dat duge nhu nhau véi goc nghiéng

ST

ava | ——aj.

\\2

CIA!
a) Goc a dé Xpp,y 10N nhat.

; vésin 2a
Ta da thiét lap trong bai trén @ x,,, =~
8

Suy ra X, lon nhat khi

sin 2a dat max < 2a =
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T
Viy 1 a = —
1y 4

b) Tam xa nhu nhau v6i a va <§ - a)

Ta ¢6 bidu thitc tAm xa ung voi mdi goc nghiéng :

vSsinZa
(Xmax)l =
8
209 (T _
vgsin2 < 5 a)
(Xmax)2 =

)

7
Vi: sin2<5—a> = sin (7 — 2a) = sin2a

Ta suy ra : (xmax)l = (xmax)Z
B BAI TAP LUYEN TAP
~+ VAT BUOC NEM BUNG
* Chuyén déng clia mét vat dugc ném ding.

19.8 Mbt vat dugc ném lén theo phuong thing dung td mat dat.

Sau 4s vat lai roi xudng mat dat.

Cho g = 10nys®. Tinh :

a) Van téc ban diu caa vat.

b) P35 cao tdi da ma vit lén téi.
¢) Van toc cua vit & dd cao bang Z d6 cao tdi1 da.

pS : a) 20m/s
b) 20m
c) * 10m/s

19.9 Mot nguoi lam xiée tung céc qua béng 1én cao, qua no sau qua
kia, qua sau roi tay nguoi lam xiéc khi qua trudce dat diém cao
nhat. Cho biét méi gidy c6 hai qua béng duoc tung lén.
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&0

Hbi cac qua bong duge ném 1én cao bao nhiéu ? (Lay g = 9,8nys%)

ps 1,23

19.10* Mot vat dugc ném lén theo phuong thiang ding td 46 cao H
v6i van toe dau vy Bd qua luc can cda khong khi.

Xac dinh vy dé vat cham dat chdm hon n gidy so véi khi no

dugc buéng roi tu do khéng van téc dau tu do cao H.

2H n
sl )
,2H
- +n
4

19.11*Tu mit dat, qua ciu khdi luong m = 100g duoc ném lén thing

bs Uy =

dung v6i van toc dau vy. Bist qua ciu dat do cao cuc dai la
8m va thoi gian tu lic ném dén khi roi trd lai mat dat [a 3s.
Cho g = 10m/52.

Biét db 16n lyc can clia khong khi la F khéng déi. Tim v, va
F. i
Bs : 16m/s; 0,6N
19.12*Mot tén lira duogc phong theo phuong thang ding va chuyén

dong véi gia tdc 2 g trong thoi gian ddng co hoat dong la 50 s.
B0 qua luc can ciua khong khi va sy thay déi g theo do cao.

a) Tinh d6 cao cuc dai ma tén lda dat téi.
b) Tinh théi gian tu lac phong dén ldc tén Ita trd lai mat dat.

¢) V& do thi bi€u dién su phy thuge cia van téc vao thoi gian
trong thdi gian chuyén dong.

ps : a) 75km
b) 272,5s
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* Chuyén déng cla hai vat duoc nem dung.

19.13 Mot vat duoc ném lén thang dung véi van tée 4,9my/s. Cung
lac d6 tai diém 6 do cao bang do cao cuc dai ma vat [én 61,
ngudi ta ném xudng thing ding mét vat khac cing véi vén toc
4,9m/s. Sau bao lau hai vat dung nhau ? Lay g = 9,8nvs®.

ns 0,125 s

19.14 Hai vat dugce ném thiang ding 1én cao tu cing mot diém véi
cung van téc dau vg = 2bny/s, vit no sau vat kia mot khoang
thoi gian tg.

a) Cho ty = 0,5s. Hoi hai vat gap nhau sau khi ném vat tha
hai bac ldu va & do cao nao ?
b) Tim t, dé cdu hoi trén cé nghiém.
ps @ a) 2,25s; 30,9m
b) ty < 5s

19.15 Mét vat roi tu do to A & d6 cao (H + h). Vat thu hai duoc
phong lén thiang dung véi van toc vy tu mat dat tai C.
a) Hai vat bit dau chuyén déng cung lac. Tinh v, dé hai vat

gap nhau & B ¢6 d9 cao h. Do cao t61 da ma

SR vat thu- hai 1én té1 1a bao nhiéu ? Xét truomg
BL 1” hop riéng khi H = h,

o b b) V4t thu hai dugc phong [én trudce hodc sau

i ’h vAt thir nhat mét khoang thoi gian t,. Biét

- 5 i hai vat gap nhau tai B va dd cao cuc dai cla

vat tha hai la h. Tinh ty va v,.

) H+h (H + h)z
ps:a) vy = YR V2gH ; h,,.. = T
V2H — V2 _
b)t0=t1—t2:' - ;U(,:@h
Vg
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19.16 Tu cung mot diém trén mat dat ngudi ta phong di dong thoi
hai vat A va B 1én cao theo phuong thang dung véi cac van
toc dau khac nhau.

LAy mot trong hai vat lam hé quy chiéu thi vat kia chuvén déng

ra sac ?

s thang deu.

19.17 Tai cung mot noi 2 vat duoe phong 1én thing ding véi cung
van téc v = 10nys nhung cach nhau 2s. Tinh :

a) Van toc cha vat (1) so véi vat (I). Nhan xét.
b) Khoang cach gita hai vat sau khi vat I phong di t giay.

ps o a) 20m/s
b) 20 (t — 2)m

19.18*Qua cau A tu do cao 300m dugce ném 1én thang dung véi vén
toc ban dau 20mys. Sau dé 1s qua cau B dugc ném lén thang
ding tu do cao 250m véi van tée dau 25nys. Bo qua luc can
khong khi; g = 10my/s>.
Hoi trong qua trinh chuyén déng, khodng cach lén nhat gita
hai qua cau la bao nhiéu, dat duoc luc nao?

ns 70 m

19.19*C6 ba vién bi giéng nhau dugc ném 1én tu- mot diém trén mat
dat theo phuong thang dung véi cing véan tée dau nhung vao
cac thor diém khac nhau.
Khi bi (I) 1én téi diém cao nhat thi bi (II) duoc ném di. Khi bi
(I) va bi (II) gap nhau thi bi (IIT) dugc ném tiép lén.
Ioi tung vién bi roi xudng dat luc nao ?
(Cho biét khi cac vién bi cham nhau thi chung trao déi van toc

cho nhau).
(The TS gier v 87-88)
7 3 / 2v,
PSS t-l = 7t0, tz = ﬁtg, t3 = t() '\ to =
4 2 ' g’
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19.20*Mot qua bong duoe budng roi tud A & dd cao hy xudng san ngang

19.21

19.22

188

nhan. Khi béng cham san nd nay lén véi van téc bang van toc
luc cham nhung nguoc chiéu (va cham tuyét déi dan héi). Khi
qua bong (I) cham san thi qua bong (II) dugc tha ra cling tu A.
a) Hoi sau bao lau ké tu lac tha qua béng (II) va & do cao nao
hai qua béng gap nhau ?

b) Néu khi gap nhau, hai qua béng va cham tuyét d6i dan héi

‘thi sau d6 ching chuyén dong ra sao ?

ps:t= — s h=—
2

« VAT BUOQC NEM NGANG

Mot qua cdu duoc ném theo phuong ngang tu do cao 80m. Sau
khi chuyén déng 3s, van téc qua cau hop véi phuong ngang
mot goc 45°.
a) Tinh van téc ban dau cla qua cau.
b) Qua cau sé cham dat lic nao, & dau, véi van toc bao nhiéu ?
ps: a) 30m/s
b) 4s; 120m; 50m/s

Mot may bay bay ngang véi van tdc vy & dd cac h mudn tha
bom trting mot tau chién dang chuyén dong déu véi van toc
vy trong cing mat phang thang dung véi may bay. Hoi may
bay phai cit bom khi né cach tau chién theo phuong ngang mot
doan [ 14 bao nhiéu ? Xét hai trudng hop :

a) May bay va tau chuyén dong cung chiéu.

b) May bay va tau chuyén déng nguoc chiéu.

’ 2h
Bs a) l:(v]'—vz) -
g

. 2h

b) I = (v; + 1) ‘\I —

g

o't
03\\
S(@Qw‘f\\j s



19.23

Td cung mot diém & trén cao, hai vat duoc dong thoi ném
ngang véi cac van toe dau ngugc chiéu nhau. Gia téc trong luc
la g. Sau khoang thoi gian nao ké tu lic ném thi cac vecto van
tdc cua hai vat trd thanh vudng géc véi nhau ?

_ Yoy
g

ps .t

19.24* Mot qua bom né & dé cao H so véi mat dat. Gia st cac manh

19.25

19.26

vang ra theo mor phuong Iy tdm, doi xuing nhau véi cung dd
l6m van toc vy,
Tinh cac khoang thoi gian ti lac nd cho dén khi :
a) manh dau tién va manh cudi cing cham dat.
b) mot nua s manh ving ra cham dit.
Jv(2)+2gH - Uy w/v5+2gH + vy
ps: a) ;
4 8

2H
b) R
8

+ VAT BUOC NEM XIEN

Mbt qua cau dugc ném lén, xién goc « véi phuong ngang véi
van téc dau 20mys. Tim d6 cao, tdm xa, do 1én va hudng van
tée cudi clia qua cau khi géc a bang :
a) 30°; b) 45°: ¢) 60°
HD.  Ap dung cc cong thire da thit lap
trong bai hoc.

Ta A (dd cao AC = H = 3,6m) DA
nguoi ta thd mdt vat roi tu - /,,-_\\1
do. Cung luc dé, tu B cach C A P

doan BC = = H ngudi ta ném @/\‘a |
mot vat khac véi van tée dau :
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vg hop goc « véi1 phuong ngang vé phia vat thud nhat.
Tinh a va v, dé hai vat c6 thé gdp dugc nhau khi chung dang
chuvén dong.

Ps ra =45 ; vy = 6m/s

19.27*Tu A cach mat dat khoang AH = 45m . v
ngudi ta ném mot vat vol van tée
Vg = o0nys theo phuong ngang.

Cho g = 10 mys”. 7777737 W77
a) Trong hé quy chiéu nao vat chuyén

dong véi gia tée g ? Trong hé quy chiéu nao vat chuyén dong
thang déu ? Viét phuong trinh chuyén déng cia vat trong moi
hé quy chiéu.

b) Cang lic ném vat tu A, tai B trén mat dat (véi BH = AH)
ngudi ta ném lén mot vat khac véi van tde V02 Dinh V02 de
hai vat gdp duoc nhau.

0 ~0 Yo1

Ps:45° < o < 135%; vy =

sina — cosa

19.28* T dinh déc nghiéng goc 8 so v&i phuong ngang, mét vat duoe
phong di véi van téc v hop vdi phuong ngang goéc . Hay tinh
tam xa cda vat trén mat doc.

Z”UéCOS a . sin(a+f)

ps s = 5
geos B

19.29~ \ X .. . . . . ..
| Ngudi ta dat mot sung cdl dudi

mot can ham co do sdu h. Hbéi phai

/ dat sding cach vach ham mét

Z& ih khoang ! bao nhiéu so véi phuong
b ngang d€ tAm xa x cla dan trén

mat dat la 16n nhat ? Tinh tam xa
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19.30* Mot bor hd nude ¢6 vach dung ding & dd cao h so voi mat nude.
Mot nguoi dung trén bo ném xién mét hon da véi van toc dau
c6 do 16m vg. Bo qua luc can cta khong khi.

i d 2 B ~ -
Tinh goc tao bdi vy va phuong ngang dé hon da roi xudng mat
ho xa bo nhat.

Ty
s tga = T ———=
Voo, + 2gh
19.31* Mot vat duge budng roi tu do

xuéng mat phéng nghiéng goc
a (so véi phuong ngang). Vat
dung mat phang nghiéng va nay
lén. Gia su va cham la tuyét
déi dan héi. Vat dung mat
phang nghiéng lién tiép & cac
diém 0, 1, 2,...

O3

LU TR AN RN U LR UL AR AR R R SRR N \\Q

Tim ti1é cha khoang cach gida
2 diém dung lién tiép.

19.32*Hai vat duoc phong di dong thdi ti ciing o

mot diém trén mat dat. Van toc dau cua
chung ¢6 cang dé 16n vy nhung hop véi B O

phuong ngang cac goc «, f nhu hinh vé.
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a) Tim vén toc tuong ddi cia vat Il so véi vat L.

b) Tim khoang cach giGa 2 vAt sau khi phong di T giay.

BS: a) vy = Zvocos<a -;6>
by d = 2vocos<a ;'B> .T

$12. CHUYEN PONG TRON VA LUC HUONG TAM

A. TOM TAT GIAO KHOA :

L Lyc trong chuyén déng tron
— Vit chuyén dong tron déu :

Hop luc hudéng vao tdm quy dao :

4
Y‘th = m‘gi

— Vdt chuyén dong tron khong déu :

Thanh phan cia hop lyc trén truc hudng tdm déng vai trd
lye hudng tdm.

— Pé tim luc huvng tdm, chiéu phuong trinh F = ma lén
truc hudng tam.

II. Cac ap dung :

— Van tdc cua vé tinh :

VN GRI:/LIh

1. Ve tinkh nhdn tao cia Trdi Ddt:

2 e

‘55



PR

‘o A
D71
e

vé‘?,

— Véih<<Rtaco:
v = VgR = 8km/s
{(Vdn toc v tru cdp I)
2. Chuyén déng cta cde hanh tinh :
Hé thic lién lac gita chu ki quay (nam) T va bdn kinh quy
dao r cua hanh tinh quanh Mat Troi :

3. Chuyén djng cua xe trén duong vong :
o2
Phai c¢6 luc hudong tdm F = mg tac dung vao xe.
Lyc hudng tdm nay la :
 lyc ma sdt nghi cia mat dudng (6 t6).
e lyc dan héi cla thanh dudng ray (xe lia).

4. Chuyén dong trén cdu cong :

Luyc nén cda xe 1én cau :

| 2

lN’=N=mg—m—
l

R

193



5. Chuyén dong trén "vong xiée':

S/
/ h Mudn xe qua hét vong xiée phai
i 4 . LA cm
oo L ¢6 dicu kién -
‘\ , ”
! /
\ R x
\\ Y ‘ ‘ﬁ :
\ v > !
N S Ve
~.. /// ———
(lerdr i diecrsrrrerrrriirrrsrirricrate

B. GIAI TOAN

BAI TOAN 20

Nghién ciu chuyén dong tron dudi tac dung cua cac luc co hoc

B Phuong phap :
— Xac dinh cac luc tac dung lén vit chuyén dong tron.

— Viét phurong trinit dinhi lugt 11 Newton.

Chiéu phuong trinft lén truc hong tim
_— s

Fry = may,

2
Gla toc hrong tdm : | ap, = R R

w = 2Tn = ~—

T

|
|
Z’T}
|

— Trong mét s6 bar toan, ta co the chiéu pluong trinh dinh lugt 11
Netoton leén cac truc vudng goc vdi truc hwong tam dé ldp thém
cac phuong trinh can thiét klu giai toan,

— Diéu kién dé vit khong o1 gid do : luc dan hoi cua gid 46 tac

- A =
dung lén vit

N=0
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— Bidu kien dé vit khing treot khi chuyén dong @ ma sat la ma sat

nghi,
:
| F

< kN

ms

Thi du 20.1

—
Vé tinh nhan tao dia tinh dung yén déi véi mat dat. Hay
xac dinh vi tri cua mat phdng quy dgo, do cac va vdn toc cua vé

tinh.

7

l
l
|
1
|

GIAI
— Mai dicm trén mat dat chuyén
dong tron déu quanh truc cua Trai Pat.
Ve tinh nhan tao ding yén dot vor mat
dat phai quay trong mat mat phang song

song voi quy dao cac diém trén mat dat

va ¢6 cung vdn tic goc voi chung.
‘ — Bong thoi, Tuc hutong tam gay
nén chuyén dong tron cua v tinh chinh
la lyc hip dan cua Trai Pat. Luc nay huong vao tam Trai Dat. Tam
cua quy dao v tinh chinh 14 tam Trai Pat.
Tir hai nhan x¢t trén, ta suy ra mat phang quv dao cua vé tinh
chinh 1a mdt phang xich dac.

Luc tac dung 1én vé tinh, theo dinh luat [I Newton

F =m.a
CMm _v?
1'2 -7 r
, 2y 2
YR
r? B r
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s [GM
Suy ra : = —

r= T?
4
trong d6 : M la khéi luong Trai Pat.
T la chu ki quay caa vé tinh, bing 24 h
-11 24
- - s\/6,68.10 6.10% 54 3600)?

4.7I2
r

42400km

* B6 cao cua vé tinh :

2

h=r - R = = 36000km
* Vén t6c cha vé tinh :

00
T 24 3600 U VS

= Thi du 20.2

Xe khoi luong 1 tan di qua ciu véng. CAu co ban kinh cong

1a 50m. Gia st xe chuyén dong déu véi van téc 10my/s. Tinh lyc
nén cla xe lén cau :

a) tai dinh cau.

b) tai noi ban kinh cong hop véi phuong thang ding goc
a = 20° (cos 20° = 0,94 ).

Cho g = 9,8my/s?.

GIAI
Ta chi xét trén truc hudng tam.
a) Khi xe o dinh cdiu

Theo dinh luat II Newton :

V2

P~N=m—
r
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Larc dan hoi cua mat cau :
2

SRy

Lirc nén ctia xe lén cdu : N' = N = 7800N
b) Kht xe ¢ vi tri « = 20°

Theo dinh luat 11 Newton :

2

v
Pcosa — N = m—
r

Suy ra :

2»
N =N =m [geosa—") ~ 700N
\ ¥
2900 N
Thi dy 20.3

Mot chiéc xe chuyén déng tron déu trén mot dudng tron ban
kinh R = 200m. Hé s ma sat truot gita xe va mat duong la
k =0,2.

Hoi xe ¢6 thé dat van toc t6i da ndo ma khong bi truot ?

Coi ma sat lan 1a rat nho. Cho g = 10 m/s2.

GIAl
Luc tac dung lén xe chuyen dong tron déu : trong luc I_;, lwc dan
—)
néi N va hre ma sat nght qu cua mat duong; F, . dong vai trd luc

hudng tam.
Theo dinh luat Il Newton :
=> —> —> -
P+ N+ F,, = ma
Chiéu phuong trinh 1én truc thing ding :
—-P+N=0
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Chieu phuong trinh [én truc hudng tadm

Vi Fo < kN = kmg, ta suy ra

vi o< kgR
Vma\ = \/_k_gi
= 20m/s

M BAI TAP LUYEN TAP :

20.4

« CHUYEN BONG TRON DO LUC HAP DAN

Khoang cach tu Sao Hoa dén Mat Trdi 16m gap 1,5 lan khoang
cach tu Trai Pat dén Mat Troi.
Hoi mét nam trén Sao Hoa dai bao nhiéu so véi mot nam trén
Trai Pat ?

ps 1,8
Mat Trang trong mot nam quay 13 vong quanh Trai Pat va
khoang cach Trai B4t - Mat Trod gap 390 1an khoang cach Trai
bat - Mat Trang.
Tinh ti s6 khoi luong gida Mat Tréi va Trai Bat.

ps 0 3,5. 10
Trai bat va Mat Trang tuong tac nhau va chuvin déng tron
déu quanh mot tam chung véi cac ban kinh ian luot ia

R = 4700km va r = 380000 km, khol luong i4n luot la M va
=} 7

m.

Hoi M gép bao nhieu m ¥ Che M = 6.10%kg, tinh m.

ns 81 ; 7,450 ky

oo
- \\"

S
= o
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208

20.9

20.10

« CHUYEN BONG TRON DO LUC BAN HOI
* Chuyén déng trén dutng vong

Nguoi di xe dap (khéi luong tong cong 60kg) trén vong xiéc
ban kinh 6.4m phai di qua dim cao nhat v&i van toc 61 thidu
bao nhiéu d¢ khong rot ?

Xac dinh luc nén lén vong khi xe qua diém cao nhat voi vdn
toc 10nys.

Py 8m/s ; 337,5N

Mot may bay thue hién mot vong nhao 16n ban kinh 400m trong

mat phang thang dung vé1 van wdc 540kmyh.

a) Tim luc do ngudi lai ¢6 khdi iugng 60kg nén 1én ghé ngdi o

diém cao nhat va thap nhat cua vong nhao.

b) Muon nguoi lai khong nén lén ghé ngdi & diém cao nhat cua

vong nhao, van toc may bay phai la bac nhiéuv ”

ps . a) 2775N, 39750N
by 63m/5

Poan tau chay qua dudng vong ban kinh 560m. Dudng sat réng
1.4m va duong ray ngoal cao hon dudng ray trong 10cm

Tau phai chav véi van toc bao nhiéu dé gé banh khong nén lén
thanh ray 7 Biét vo1 « nhd, tg« = sin o

s 72km/h

* Chuyén dong do luc cang cua day

;
Qua cau m = 50g treo & dau A cua day OA dfi;Z = 90cm. GQuay
cho qua cau chuvén dong tron trong mit phang thang dung
guank T O

Tim iuc cany cis day khr A ¢ vi tri thap hon U, OA hor vo:
phuong thang dung goe « = 607 va van e qua cau la 3m/s.

R
R {},/‘},“\

bt
[<a)
U




20.11

20.12

Vat khoi lupng m = 0,1kg quay trong mit phing thing dung
nhé mot day treo c6 chiéu dai | = 1m, truc quay cach san
H = 2m. Khi vat qua vi tri thap nhat, day treo dut va vat roi
xudng san & vi tri cach diém dut L = 4m theo phuong ngang.
Tim luyc cang cia diy ngay khi day sdp dut.

bBS : 9N.

Hai qué cAu m; = 2my ndi véi nhau bing day dai [ = 12cm va

o thé chuygn dong khéng ma sat trén mdt truc ndm ngang qua

tdm hai qué cau. Cho hé quay déu quanh truc

- thdng duing. Biét hai qua cidu ding yén khong
truot trén truc ngang.

C -~ Tim khoang cach tu hai qua cau dén truc quay.
S

Bs:ly = 4em, 1, = 8cm

20.13* Mot nguoi dung day OA = 1,2m budc vao mot hon da tai A va

20.14

200

quay tron trong mat phing thidng ding quanh tam O. Khi day
bi dut, hon da bay thang dung 1én trén va tai lic sdp dut gia
toc toan phan cha hon da nghiéng goc a = 45° véi phuong
thiang dung.
Hbi hon da lén dugc dj cao lén nhédt bang bao nhiéu ké ti vi
tri day bi dit ?

Bs ; 0,6m

* Chuyén déng do luc dan hdi cla 16 xo

Lo xo k = 50N/m, [) = 36cm treo vat m = 0,2kg c6 dau trén cd
dinh. Quay 10 xo quanh mét truc thing ding qua dau trén 1o
x0,m vach mdt duong tron ndm ngang hop véi truc 16 xo goc
45°.
Tinh chiéu dai 16 xo va s6 vong quay trong 1 phut.

DS ¢ 41,6cm; 55,8 vong/phit

b ey



20.15

-

e

20.16

20.17

20.18

Hai 16 xo giéng nhau k = 250N/m, [y = 36em bd tri nhu hinh
vé. Hai vat m kich thudc nho co6 thé truot khong ma sat trén

mot truc ngang. Quay hé quanh
- truc thang dung véi tan sd
k m K m . N -
. ) n = 2 vong/s. Cho m = 200g.
ryugﬁg\\ 666_\1@ . P2 \ . Xy
Tinh chiéu dai moi 16 xo.

DS : 57cm; 50cin

+ CHUYEN BONG TRON V&I LUC MA SAT

Pia ndm ngang quay quanh truc thing ding véi tan sé
n = 30 vong/phut. Vat dat trén dia cach truc 20cm.

Hé s6 ma sat giGa dia va vat la bao nhiéu dé vat khong truot
trén dia ?

Pia tron nhén c6 thé xoay
quanh truc thing dimg vuong < -
gbe véi mat dia. Vat M dat trén
dia, cach tryc khoang R. Vit m (m)
dat trén M, néi véi truc bang '_——W"
mét thanh nhe. Van téc quay G T SE

cua dia tadng chdm. Hé s6 ma

sat gidta M va m la k.

Tinh van toc goc w cua dia d€
M bdt ddu truot khéi m.

Mot dia tron ndm ngang cé thé quay quanh mét truc thang
dung. Vat m = 100g dat trén dia, ndi v&i truc quay bdi mot 1o
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X0 nam ngang. Néu so vong quay khong qua n, = 2 vong/s, 1o
xo khong bién dang. Néu so vong quay tang cham dén
n, = 5 vong/s 10 xo dan dai gap doi.

Tinh do cung k cua 16 xo.

> 5 5
Py ok =47 m(2n5 — ny) = 182N/

Tim vén tdc nhd nhat cia mot nguti di mo té chuyén déng wron
déu theo mot dudng tron nam ngang & mat trong mot hmh try

thang dung ban kinh 3m. hé 56 ma sat truot k = 0,3,
ps : 36km/h

Van toc 101 da cta nguoi di xe dap trén mot dudng vong cob
mat dudng nghiéng vé phia tdm mot goe ¢ gdp may lan van

t1dc t6i da cua xe di trén duong vong dé nhung mat dudng nam

ngany ? Coi cdc banh xe déu 1a banh phat dong.

4R 7 sine + Keosa

FY PR

R = al~ -
T N kicosc — ksinc)

20.21*Ot6 chuvén doéng nhanh dan déu tu trang thai nghi trén mot

doan duong nam ngang la mot cung won ban kinh 100m, goc
& tam a = 307 Oté e thé dat van toe 1 da nao O cudi doar
duong ma khong b true:

B161 he s6 ma sat truot k = 0.3, Bo qua cac ma sat can chuyén

deng va cor cac banh xe déu la banh phat dong

_ = 14,6m/s

e Aot vong dav cung tdm O ban kinh R

T duoc dat thang déng va guay quanh moé

truc thang duny qua tam U Mat hat e

e nno ke

MG XUyen qus borvong

oL




1 k. Ban dau hat cutm & vi tri gée ¢ nhu hinh vé. Pinh o dé
hat cuom khéong truot theo vong day.
s

— Khi k < cotga .
k < tge

o giga k) R 3 giga + k)
Rigc.sina (cotg a + k) Rtg a. sina(cotg a — k)
c k> tga
) . sUgetky

(&0 = 7
Rig . sina(cotg a — k)
— Khi k > cotg .
c(tg e — K
. _gige=Rn) 2
Rtg . sina(cotg o + k)
CK > tea w bdt ki

k <t

4

by

§ 13. CHUYEN PONG TRONG HE QUY CHIEU
KHONG QUAN TINH

A, TOM TAT GIAO KHOA :

¢ 1. Chuyen dong trong he quy chi¢u khong guan ting

— Phuong trinh cta dinh luat I Newton trong he quy chicu

L oRAOng gLedn i




m : khdi lugng clia vat khao sat
nd ’ » -~ AL A ~ ~t s . ~
Bye gia toc cua hé quy chiéu chuyén dong d6i véi mat

hé quy chiéu quan tinh

bac biét trong hé quy chiéu khong quan tinh quay déu, luc
quan tinh la lyc It tdm ¢6 d6 1én :

11 Ap dung : trong lugng caa vit

Trong luong 1a hop luc cia luc hdp ddn do Trdi Pdt va luc
quan tinh tac dung lén vat.

= 5 o
|P = mg+F,

B. GIAI TOAN

BAI TOAN 21

Nghién ciu chuyén déng trong hé quy chi€u khéng quan tinh

W Phuong phap :
~ Néu hé quy chiéu si dung chuyén dong c6 gia toc a o d6i vdi hé

quy chiéu quan tinh (Hurong 1o mit dab), dp dung phu‘mg phap
dong luc hoc dé giai bm toan nhurng ngodi cac luc tmmg tac, phat
ké thém lic quan tinh E, = ~ mag. khi xac dinh tong luc.

- Ap dung cong thic tinh trong luong
- - >
P=mg+ E,

Trong lwong vdt co dG lom bing lrc dan hot cua gid 46, diy
treo vdt.
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Thi dy 21.1

Treo mot con ldc trong mot toa xe hira. Biét xe chuyén dong
ngang véi gia toc a va day treo con ldc nghiéng goc a = 15° voi

1
I

phuong thang dung.
Tinh a. (

GIAI
Xét hé quy chiéu gin vdi toa xe.
Luc tac dung lén con ldc : trong luc B,
—> >
~ lyc cang cua day T, lyc quan tinh Fy (d0
lon Fq = ma).
Con lic ding yén :

/ > > o> —>
I P+T+F, =0 (1)

R Chicu (1) 1én Ox : Tsina — F, = 0
Chiéu (1) lén Oy : Tcosa — P =10

Suy ra: Tsina = ma

—
o)
&
Q
[
3
QR

a
= —=tga
&
Vay a=gtga = 2,6m/s”
Thi du 21.2

Mot chiéc phéu ¢6 mat phéu nghiéng goc
a v&i phuong thing dung, quay quanh tryc
(nhu hinh vé) véi van tdc goc w. Mot vién bi
nho dat trong mat phéu quay cung véi phéu.
Khi chuyén dong di 6n dinh, bi quay ciing van
toc goc véi phéu va & vi tri cach truc phéu mét
doan R. ‘

Col ma sat 1a nhd, hay tinh R.
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GIAT

Chon h¢ quy chiéu gan vdi pheu, Vién bi dung vién so voi phéu.

-3 — -
Lirc tac dung 1én bi © fronyg liee P, Liee dan hét N cua pheu, hie
¢ ]
quan tinh litam k.
Ta co . P+N+t,=0 e

Chicu (1) 1én truc huong tim @ Neosa — F, =0
, ]
ChiCu (1} 1én truc thang dung - Nsina — P =0
P R 2
Suv ra @ Necosa = mw™R

Nsina = mg
L

)
wR
z- d = cotg a
) geotga
Vav . R = —jgv

w

Thi du 21.3

M6t may bay bay doc theo mot kinh tuyén dia li. Tim van
téc may bay dé trong luong ngudl giam bot 5 lan so v&i khi may
4

bav chua cat canh. Bo qua do cao cua may bay khi bay. Cho

9
P = 10nysT

CiAi
Ta x¢t hi quy chidu gan vai may bay (va ngudi).
ol . N A
Luc tac dung 1én nguoi : trong lire P hudng xudng, luc dan hoi
-

=

—>
cua san N hudng lén, lire quan tinh li tam F, huong 1én.
N = g
Trong luong cua ngudt - F o= P+t

-

Chi¢u phuong trinh ién truc huong tano
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Y
F=mg —m—
- R
Ti > F i
wo dé =~—mg
64
A
i Vo 1
Suyv ra moT = Tmy
: R 64
gR 10 6400000
= . ! o
4 H4

B BAI TAP LUYEN TAP

. TINH TRONG LUGNG CUA MOT VAT CHUYEN BONG CO Gla TOC

g mdt can phong hinh try, trong khong

M6t ngudi nam ir

te
R

oian, cach xa cac thién thé. Tinh 86 vong quay ctia phong quanh
truc trong mot phut dé phong tao cho ngudi mot trong luong
bang v§1 trong luong clia nguol trén mat dat. Biét ban kinh
cua phong R = 1,44m.

0s 1 25 vong/pluit

21.5 Cho hé nhu hinh vé, khéi luong cua ngudt
T2ky, cua ghé treo 1Z2kg. Kni ngudoi kéc

dav chuyén dong di 1én, luc nén cua ngudi N
. ¢hé 12 400N,

Tinh gia téc chuyén dong cua ghé va nguoi.

|
ps : 3,3m/s" ‘ P
|




2%
<
S

* GIAI BAI TOAN BANG CACH SU' DUNG HE QUY CHIEU KHONG QUAN TINH

21.6 Cho hé nhu hinh vé -

m; = 0,3kg; my = 1,2kg, day va rong
m- roc nhe. Bé qua ma sat. g = 10m/s”,
7*—""_' Ban di 1én nhanh dan déu véi gia

@
| g 2
1 téc ag = bmys”.
N % Tinh gia téc cla m; va my doi véi
m:

dat.

pS : 137;1/52,' 7m/s2

21.7  Cho hé nhu hinh v&, thang
may di lén véi gia toc a,

hutng lén. —

Tinh gia toc cia m, my d6i ms

v6i dat va lyc cing cua day

treo rong roc.

2mmyay + (my — my)g
BsS (l’] =

my + m,

2mqay — (my — my)g

a,

m1 + mz
2mmqiny (g + ap)
T=—""——"

my + 1,

Vit khéi lugng m ding yén
& dinh mot cai ném nhé ma
sat.

dy Tim thdi gian vat truot hét
ném khi ném chuyén déng

nhanh dan sang trai véi gia

tdc ag. Hé s6 ma sat gita



mat ném va m la k, chiéu dai mat ném 1a [, goc nghiéng 1a «
va ag < geotg «

21
ps .t :‘\/ - -
g(sina — kcos ) + ag(cos a + ksin o)
21.9 Ném A phai chuyén dong ngang véi gia toc bao A
nhiéu dé m trén A chuyén déng lén trén ? Bist s

hé s6 ma sat gita m va A la k < cotg «

(sinc + kcos a)g

DS:az=

cosa — ksinct

21.10 Cho hé nhu hinh v&, mat san nhén, hé sd ma
sat gida m va M la k.
i Hoi phai truyén cho M mét van toc ban dau v,
5 bao nhiéu dé m c6 thé rai khoi M ?

Bs vy > '\/ Zkgl(l +;\—Z>

21.11*Trong mot toa tau khdi luong M = 2000kg dung yén cd mot
hon bi nam yén trén mit ban ndm ngang gin véi toa tau va
cao hon san toa 1,25m. Toa tau bat dau chay thi hon bi lan
khong ma sat trén mat ban duge 50cm rdi roi xudng san toa
cidch mép ban theo phuong ngang 78cm.
Tinh luc kéo toa tau. Bé qua ma sat can chuyén déng cia tau.
ps : 2880N i

Zj
21.12*Cho hé nhu hinh v&, hé s8 ma ) ‘

sat gita m; va mat ban la k va

hai vat chuyén déng déu.

]

st
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A

Tim gia toc cia m; déi véi dat khi ban chuyén dong véi gia toc
-
ap hudng sang trai.
2
~ k(ng tay —§—4ay)
k+1

ps.a

21.13* i .
Cho hé nhu hinh vé. Biét m; = mo,

hé s6 ma sat gita A véi my, mq 1
k < 1.

Hoi A phai di chuyén theo phuong
ngang, hudng nao, gia téc ag toi
thiéu, t51 da la bao nhiéu dé my va

my khong chuyén dong doi véi A ?

a-kg _~_(a+kg
1-k

= 4dp =
1+k 0

21.14*Cho hé nhu hinh v&. Tim gia toc caa
m d6i v&oi M va ciia M d81 véi dat.
a) bo qua ma sat.

b) hé s6 ma sat gita m va M 1a k,
san nhan.

c) hé s8 ma sat gida M va san 1a k,
m trugt khéong ma sat trén M.

21.15*Cho hé nhu hinh v&, M trugt trén méit san, m; va my truot
trén M. Bo qua ma sat. Tim gia toc
cta M doi véi san, gia tdc cia my, my
dai véi M.
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HUONG DAN GIAI BAI TAP LUYEN TAP

trinh ta suy ra .

F

—,a~=

my my + m,
F F 1
—+— > — =
a1 az a

15.5 /\p dung dinh luat I Newton

dong :

ajas

——— = 1,5m/s
a1 + az

PHAN BONG LUC HOC

2

F

m + my,

Cac that gian chuydn dong duoc cho bdi

. Rut khoi lugng td mdi phuong

dé tinh gia toc cua moi chuyén

2s 2s
2 _ 22 2 _ 22
ty =", t
aq an
Suy ra .
<t2 >2 a;  m+my my,
L) em e —— = 14—
ty as m m
my, -
— =3 = my=3m=3.50 = 150kg
m
15.6 +
7 7
® . 4 @
A B C

®

®

e

(21)
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15.7

15.8

212

[ 4

) Ta < 10 15-10 5
a)yTacd:a; = —; a, = ==
Tt 2 t t
Fboa 3
Dodé:—=—=-—=05
Fl aq 10
b) Ta ciung ¢6 :
Ve Ve Vp—ve
ar = =
t 2t

Suy ra :

Vp — Ve = 2{ve — vg)

Vph = 3VC - 2\/8 =3.15 — 2.10 = 2577/5

Tinh gia tc tur cong thire dink nghia va to dinkh lugt 11 Newton.

Ta ¢6 :

Do do

ay = P = —O,S(m/sz) ;. ap =2a) = —1m/s2
ve=at+5=-1.10 +5 = ~5m/s
—> -
a =7, Ay = T
my mj
= >
v1—;:t, vz—hm t+ vy
1 2 -
>/ 1 1\ - =  Mymyvyp
=>F<——~,t=vo >F=—"—
my  my’ (my — mq)t
. > - myiiy vy
*F M ovg:my>my = |F]| =m
) -
N tym,vy,
1n1—m2



Ny

L=l
7
>

. 6‘3/\

15.9 Theo dinh luat Il Newton .

= -
|Fhl =m|ai
Nhung :
[ —vE=2
-V as
¢ 0 =>—18a=9512=>a=—2m/s2
| —vp = at
Do doé :
>

[F| =2000.2 = 4000N

15.10 Tuong tu bai trén ta ¢o :
Z -
[Fn| = m|a]
Nhung theo dé

2
-v§

2as = 2a
=>—2£1=az=>a=—2m/s2
[ —vp=at =a

{E, | =500.2 = 1000N

15.11 Theo két qua cua bai 6.18 ta c6 :

2 As 0,90 2

As=at"=a=—-——"=—"_=04m/s
2 =2

t 1,5

Do do :
F = ma = 0,150. 04 = 0,060N
15.12 Gia téc cua qua bdng :
Vo~ Vvi 15 -(=25)
At 0,05

= 800m/s>

a =

Lirc do tuong tac dung lén bong :

F = ma = 0,200 . 800 = 160N
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a®
%‘\\\*E

1513 Ta co .

Ei >_ VoV _Av
" T At At
S - - - o
Y Dung Av = [Av| =2]|v] . cos 30
P o = 20V3m/s
/// | : > .
A & h = |F| =m]a]
~ | COA -
\\\\ : N IA\/ i
~ o B =m
%/ At
20.V3
7 e =02 ——
0,05
(V1 = ] = 20mys) ~ 138N

15.14 Xét chuyén dong tuong doi cua xe (I) di véi xe (1),
- - -
A2 7 a " ay P ap =a; - ay = -
Khi khoang cach gita hai xe ngdn nhat thi :
v]2=0;512=30—5=25m

Vay -

- \’S =2-ayspp P ag == 0,5m/s>

Do do .

]

Fi = mya; = 1000.0,5 = 500N
Fy = mpa, = 1000.1,0 = 1000N

15.15 Sau khi budng tay ta cé cac do Ién gia toc cia mdi xe 1a
V1 V2 o .
a; = Zt‘ ;ap = ‘A—t (At : thai gian tuong tac)
Vay cac quang duong di duogc trong thoi gian t ké to luc roi

nhau 1a
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RS
&

51 Vi
Sy =vat s = vt T = =

Sy \4 an

Tinh chat cua gia toc cua hai vat tuong tac cho :

my a4 51 1

m;  a, Sy 2

15.16 bat At : thoi gian va cham (tuong tac).

> >
N 2R )
a, = T ap =
At At
Ap dung dinh luat I Newton ta suy ra :
i
- - - ma V2
mpvy = mu(vy —vi) > =
mg Vi — Vv
1 1
Va2 0,35

v — vy 1 (=0,1)

15.17 DPat At : thdi gian tuong tac. Cac van tdoc ma hai qua béng thu
duoc sau tuong tac .

vy =ap At vy = ay. At (d6 lon)

aq moy

2V
< ‘_(

)

An m]

Z

Cac quang duong ma hai qua bong lan duoc cho toi luc
ding dugc tinh bai

Viz = 2a’sy; v% = 2a’s, (do lon)

A D 2 51
Dod():'\“’) =TT =T S T o= — =15
VW Vo 52 4 my So




15.18

v
G —
m1
Ta ¢6 :
- -> -
ap = ———; a, = —
At At
= = > >
Fpy=-Fp = ma; = -~ myua,
- - ->
= Vit vy = v
Vi T a s v = VYT = s
1 Vl _LV2 VO = V] V2 = Jnys
Ngoai ra :
Vo
tga ="—=075=>a = 37°
v
1

7,4.10%% 6.10%
3,842 10t

M _
168 F=Go= = 6,67.10"11
d2

16.9

X

)

~ 2.10°N

{ 'l
= =
F | & %'
m
m T

216
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mpm mtm
Fl = Fz > G L, = -
L Z
(d —x) X
Do do
X . fl"i _1
(d—x) my o9
d
=> X =" =6R
10

16.10 Vi li do dii xirng luc hap
dan F do vat da cho tac
dung 1¢n m ¢6 phuong la
duong xuyén tdim qua m.
- Phan khoet di dit vao

chd ban ddu hat m véi hore hédp

dan :
M,m
-G s ZR\ -
_=)F
\4=7)
— Co thém phan da khoet, qua cau day hat m vai luc hdp
dan
M
F =G
d2
Suy ra
B 3
M M - M 2
FoF - f=Gm[~ - : | 1
4 R\ 2 MR s
<d__" \ /I
2/
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q
.&;Q

Sy

1 1
> F=CmM[—-—— |

Ldq 8(d—5>2-1

. 2,
7d* — 8dR + 2R?
- GmM[ s }
8d2(d—~>
V2
GM GM 80 hyo2
16.11 8o = 5 8= 5 =>*=(]+—>
, R (R + h) g VR
= h=(VZ = )R = 2651km
M GM My 2
1612 = S, gio—1 8T <R> = 017
R? R’? g M R

> g1 = 0,17g = 1,66m/s”

16.13 Khi vat can bing : P+F = 0 = kAl = mg
Do d6 :

mg _ 0,100.10

- 20N/m
Al 51072

a) k =

k.al' 20.3.1077
g 10

b) m' = = 6 .10 %kg = 60g

16,14 Luc huony tdm chinh 1a luc dan hér cua 10 xo.
Do dé
i
z ‘ kg
2
k—mu
klp 20.0,20

[ = — = = 0,25m = 25¢cm
k — 470’ 20—4.10.1°




v
"
6> »

o

Suyra: Al =1~ 1Iy=35cm

o o F 500 - 4
16.15 P6 cung cua lo xo0 : k =~ = —=53.10'N/m
Al 1072
X N . . N V l 2
Gia toc cua doan tau :a = — = — = 0,Im/s
t 10
Do do
* 1o xo (1) Luc dan hdi:
F, = (my + mpa =15.10".0,1 = 1500N
. 1500 _
= D¢ dan : Aly =— = 4=3.10 m = 3cmn
k510

* [o x0 (2) : Luc dan héi .
Fy = mpa =5.10°.0,1 = 500N

Fr 500 5
=10 “m = Icm

= D dan: Al, = — ,
ks 0

16.16 a) Hé (I) : B¢ don gian, gia su khi vat can bang cac 1o xo déu

khing bién dang. Xét vat doi doan x td vi tri can bing

Fyo=Kkx; Fy = kox (46 lon)
~ = ~ = ~ ~ / ~ A . 2 2

Vi F; va Fy luén cing hudng nén tong luc co d¢ lon
LF = F+ Fp = (kg + ko)x

Lo xo tuong duong cd d6 cung k sao cho F = kx = YF

by He (ify - Khi vat can béng, cac 1o xo déu khéng bien dang.

Xet vat dov doan x tir vi tri can bang
— Cac d6 bién dang @ xq; xp vO1 X + x3 = X
— D6 1on cac luc dan hdi : Fy = kyxq ;5 Fy = koxy

Vai Fy = F, (d6 lon).



Lo xo tuong duong co d6 cung k sao cho F = kx

Do do
.F F K 1 1 1
LS L
k ki k k ki k
16.17
I
I
% B
Alalg 12
’mz
Al
iy =2 (2]
Al = B LEk
ok A= 2o _mg
2 2k
Do do
I o me
l'1=—0+mg)1':=*+_b
2 k -2 2k
3mg
=> I=1 +1,=1,+
1 27T
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16.18

Theo tinh chat cua luc cing :

T=Ty=Ty=T)=T,= &

Suy ra luc dan héi cua 10 xo
- , a a
F o= ZTsmz = mgtgz
B3 bién dang cua 10 xo

21 ‘
Al =] — ‘\/—-2“si11%= [ <l—\/§sin%>

[e4
mgtg >

Suy ra k=—7 = = 10°N/m
[ ‘\1 - \/Esin%)
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16.20 Trén phuong chuyén dong
- + - > -
N F+F,s=ma=F - F _=ma
T G Trén phuong vudng goc vai phuong
= > =

o Svo== ) chuyén déng : P+ N =0 = N = mg

ayTacoa=0= F =Fy =kN =kmg =0,1.10°.10 = 1000N

by Taco: F,=F, . +ma =m(kg+ a)
10%@2 + 0,1.10) = 3000N

16.21 Ludn c¢6 : F, = kN =05, 50 = 25N - -
Fms; FmS
i

a) Néu khéi gb tw truot xudng

B+ 2F = ma |
+ ms = Ma /
> P—-2F,, =0 ,//,

. */%‘

Vay mg = 2F I 4
= 40N = 50N : vé li '
- ¥
by Taco:a=0
* Mudn khéi g6 di xudng déu, luc tac dung
-=> . )
F, phai hudng xuéng. Do d6 :
—> - - e
2 Fi+P+2F,  =0=>F +P—-2F =0
2

Fy = 2F. — mg =2 .25 — 4.10 = 10N

i

* Mudn khéi go di lén déu, luc tac dung

+ // 1?2 phai hirong lén.
|

Ta co :
Z I?2+I_’)+ ZT?N -0
- - s
Fms Fms
- =F -F -2F,.=0

> F, = 2Fs + mg = 90N
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16.22 Trong ca hai trwong hop @ a = (

Ap dung dinh luat il Newton, suy ra :

: F = kmg 1)
ﬁ! F'o=kim+ myg )
2~ () F ~Fkmg > k= -,
L) = : - m B T 2010 '
(2) =« h8 mpg  20.10
[ -
16.23 a) Khi bit da j T
) . ; (" t e .
aj Khi bat dau truo | Fpe = kN = kP; = kmyg
F R
:>ag sa = o= - kg - 3”‘/52
m;
-3
= = = N +N. =0 "
b)F+Fm5+F'ns+‘ +N8—0 -F’"‘S Ed
>F =V Fngs g
"me = Frpe = kmyg ; _'\?g
[
F’Ims = k,Ng - k/mlg - ?
=F = (k+K)mg = 025N L : }—~w
Fms 1

* két qua ¢ cau a)

. X . R ” khéng phu thudc my
¢) Chuing minh trén day cho thay . kit qua & cau b)

phu thudc m;.

. . .. ) -> - 4
16.25 Khi van toc roi dat gia tri cuc dar - P+ =0

> KkSvZ

max = Mg
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16.26 Tuong tu bai trén ddy, ta suy ra :
&'nax)l _ ﬁ ‘m =DV > (Vmax)l _ ’ 91_
(Vmax)2 mp (Vmax)2 D,

17.6

- > > N
I:k-*-Frns'i"P*’N =ma =

| f
[ NN D= -
:>“i? Ii 0=>N-=D Lﬁx

k‘rmb—ma=>}:k_kmg=ma

I
=> a = _k =0,2 g - %
a m g m/< Fni%‘@\‘_
Suy ra 5
*y o= \/Z; = 20m/s
v
“t=—=""=100s
a 7
- - - - >
17.7 F+F, +P+N=ma =

(
‘{ Fcosa — Fpq = ma

y
N+FSina_P=O:>N=mg—Fsina
N

X Suy ra:

Fcosa + kFsina — kmg = ma
ai@@({ (cosa + ksina)F = m(a + kg)
_m@atkg)

cosa + ksina

P = [ =
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17.8 Giai tuong tur bai 17.7, ta suy ra -
- Chuyén déng déu :
Fs = kNj Fcos a4

, = k=—""—"—"""= 0625
N; = mg — Fsin mg — Fsina;

Fcos ay

— Chuyén dong c6 gia toc :

Fcos a, + k(Fsina,; — mg)

a ~ 0,82m/s*
m
. 2 2.100
179 Gia toc: a = ‘;S == Zm/sz. —FZ
t 10
Binh ludt Il Newton cho : 69
> - - +
P+F.=ma=P-F. =ma
=  F.=m(g - a) = 2510 — 2) = 20N -
17.10 Ap dung dinh luat Il Newton, suy ra cac gia toc :
Fy F
a; = — —kg= 0,2m/32; ay = — — kyg = O,élm/s2
my my

Cac phuong trinh chuyén dong (didu kién dau thich hop) :

Xy = O,ltz ; Xn

<

- 0,2(t — 50)% + 1500
—0,2t% + 20t + 1000

Gap nhau .
X1 =%y =01t = —02t% + 20t + 1000 =
| t = 100s
=

| x = 1000m
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e

e, N

17.11 */én'P+I?C=rr%€: v-0 @%
‘C‘. ~~
= = — or —
ay <§>+m) :' l
{
_VO VO }
(t,lz = t -y ;
] a; F. W14 P2
! g+ - i H
] oo N
:>| 2 2 :
: —VO \'O :
| H = = 79,
! 2a, , Fo 4 00777
' 2i8+ ) [
(F=F.)
P ~
» - = Yoy
*xuong;P+Flc=m82=> P—Fc—ma—,=>a2=(g—“‘/'
\ m
2H Vo
:»tzz»\/ﬁ =
dp \ 2
2_(&\
g \m/
Theo dé :
1 2 _Fc
t, = 2t; = = >5— =3 >
m
Fe F
&~ g+
m
3mg
= F.=—""=30N
o]
/ - = ma
17,12 lbdiagidiicsss, T+Pema=siga=— =
o P
Suy ra

*a=g.tga = 5,7111/52
P
-6 713N

COs a COs &

T =
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N

>

1713
B C *
=
NV e
| :
3 o 3, 7 i,
A /
2 2V
CJ 1)
VS 7
- > | Taccos60° — T apcos 60° = may

Y = =2 H
a) TAC + T/\H + P =ma = <

b) Day AB ching

| Taccos 307 + T pcos 307 =P = 0

A (8]
= Try = 0; C < 60°.

[ Tpccos ¢ = ma, LB _ 3
2gC =< V3

;’>a2>

- - -
Tac + P =map

17.14
- > > o>
F+F, . .+P+N

Fsin 60° — F,__ = 0
| N+ Fcos60° =P = 0

i
<
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17.15

17.16

228

FV3
{F”‘S: 2
=
[N =g
= mg ——
7,
Nhung : F = k(I - Iy) = ki
Y3
F 05 klgV3
Suy ra K = —= = = 0 = (0,2
N klp 2mg—ki,
mg-?

Ap dung dinh ludt II Newton :

- -» - - -
P+N+FmS+F1=ma1

Chi€u Ién hé truc Oxy .

F -
=>a1=—-—kg=1m/52 =0
m
a) v =ait =10mfs ;
1
s = —ait® = 50m
2
b)a; =0 =F, = F, = kmg = 1000N
- ,
c)az = DT —-5m/s°;  Fy = —m(az + kg) = 4000N
dyv=g—, s3= =10m = v = §1m/s
Lt 2a;
e) Xem bai 17.2
—d

F :
Theo d6 thi : chiéu + 1& chiéu chuyén dong

Taco :a; = 2,5m/s2 ;ay =0;a3 = — 2,5m/s?

/% Ap dung dinh luat II Newton :
%
2

- =g -
F+P=ma

P



L,,,,
PR
G
6‘3/

a) F; = m(g + a). Do d¢6 :
{ *a; =25m/s? = Fy = 12500N
d ay = 0 = FIZ = 10000N
*ay = —25m/s° = F3 = 7500N
b) F, = m(g — a). Tinh tuong tu nhu ciu a).
) Ap dung dinh ludt II Newton cho nguoi.

Py + N =ma= Trong luong ngudi : N = my(g — a)

Tinh nhir cdu b).

- 2
1717 Tac6: v = =9m/s;‘2—=v = vy = 18m/s

) V1 2 V1 2
Do dé: ay = T = 0,06m/s%; a; = . = —0,02m/s
1 2

Ap dung dinh luat 1l Newton :
> > => > -
F+F,+P+N=ma=F-=m(+kg)

Suy ra:

F; = 460N ; F, = 380N
17.18 Vi m; va m, chuyén dong gidng nhau c6 thé coi m; va m, tao
thanh mét hé ¢é khdi lugng m = (m; + my).
e -
— Xét hé : F+DP=ma

7

= F-—P=ma

\

> a=£—g=2m/52 /
m +
— Xét riéng m2_>: . . //4%
T+ Py =msa
P
= T=my(a+g) =6N
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17.19 Ap dung dinh ludt II Newton cho ting vt :
- —> —> ¢
T+ Pl = myay,
T+D= (my + m ); *
2 2 -:lﬂ
Trén cac truc tuong ung :

(cht ymy =my=m;;a; =a; =a)

+
T - myg = ma l - 'F‘:: ?
(mp + m)g =T =(mp+mia |
_ mg 2
> a-= - =2m/s —
m; + my, + m P
Khi hai vat ngang nhau, mdi vit da di theo chi¢u + doan
h
s =—"=T1Tm
2
Do do v = V2as = 2m/s
GHI CHU :
RV - Ny N N N
Pé v a, = — a; ¢O thé xu li cac phuong trinh ve vecto va tim ra:
Yy ap 1 p &

m

-
Gy =" g
my + m, +m

m, di xuéng vai gia toc a, = 2m/s’.

17.20 — Vi rong roc khong co khdi lwong nén ta co
-y T
T T =2T = T=?=26,15N
— Giai tuong tu bai 17.19 ta duoc :
& 2
a="= 327m/fs
T 7 3 m
Do do, suy ra :
T 3T
m2 = T = T =z
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17.22 a) R -
2

N1

7 7 7
vid— 42
?’Z i

Hai vat chuy¢n dong gidng hét nhau. Co thé xét hé vat co khoi
lrong m = my + my.
) > - F 5
Ta o . P+N+F=ma > a=—=712m/s
m

Do do6

v = at = 2,4m/s ; s

T >
—at® = 2,4m
2

b) T = mya = 6N < T = 15N : day khong dirt

oT=— > Ty »F>——— = 225N
m. + my my

d) Gia: lai bai toan c6 thém luc ma sat ta van ¢6 cung két qua

g ciu ¢).

17.23 Ap dung dinh luat II Newton cho tuang vat:

F oD+ Ny o+ Frgg + Ty =myag To + Py o Ny B = moap

Chicu lén truc chuyén dong :

F—(kym; + komp)g

i
= a=
T — kzng = moya F ml + m2
my
T = my(a + kyg) = (F = (ky — kz)mlgl
my +myp + P

Didu kitn : T<Ty



6,

<y,

(my + my) Ty + mymy(ky ~ ky)g
= F <

my

17.24 Ap dung dinh luat II Newton cho teng vat :

> - = - > ->
JF+P1+N1+Fm51+T] =m1a]

- - - - -
[T2+P2+N2+Fm52=m232

y _1\41'2 T\l-: -F<)
l 7 7
) X P %:% 2 ! X
s
2 3
Chiéu lén hé truc Oxy ta suy ra :
Fcosa — T — k(myg — Fsina) = mia ]

T — kmyg =msa

F(cos a + ksin a) — k(m; + my)g

= aq =
m1+m2
F(cos a + ksin a
= a = (C ) — kg = 0,8”1/52
my + m,
Do &6

T = my(a + kg) = 3,6N

17.25 a) Gia t6c cua chuyén déng 1 a = 2—25 = 0,5m/s’
Viét cac phuong trinh cho méi xettuvng tu nhur & bai 17.23 ta
suy ra :
F=(m; + mya + (kym, + komy)g = 1750N
T = my(a + kyg) = 1000N
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b) — Khi xe (I) tdt may no6 chuyén dong chidm din déu vGi gia toc
cd d6 16n .

'y = kig = 1m/s?
Pi¢u kién . a’y = a’y (dd 16n)
Ap dung dinh ludt 1l Newton cho xe (II) ta suy ra :
Fp, = mp(@’; - kpg) = 500N
— Van téc khi tat may : vy = at = 5m/s

Quang duong :

2
\%
s=__"=125m
2a 1
2
. ~ v 2
1726 Gia téc: a = ‘2— = 04m/s
s
— Xét hé vdt gdm ca doan tau, ap dung dinh ludt Il Newton
ta suy ra:
1., F
k
k=—(2 - a) - 0,01
g'M

— Xét cac toa, ap dung dinh luat II Newton ta co .

F, = M(a + kg) = 410° N

CHU Y .
Co thé xét dau may. Khi do :
-2 g - = [N ’_N-,m
F, + P+ Ny + Frpg + L, ey
= g F glﬁ +
+ F, = Mpja "‘81 ] k
Suy ra : _ﬁ ——plt N
4 h R = -
F.=F =410°N P

1727 Giai tuong tu bai 17.22. Suy ra :

b 2
a = _ = 2m/s
my + m; + my
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G

Ty = (m; + my)a = 6N

T~,=m~, = 2N

o]
o
1

17.28 Ap dung dinh ludt [ Newton

——y
N,
Y
2 - . h
+ Ny = maia % ‘Z"—* *
+
m

cho moi vat .

= - |
AR = N
- — — t
U;+ Py = mpay — [N
. : R P
Chicu lén truc chuyén dong ta
suy ra :
m
25
a=—"—"—"""-= 2m/92
. . L
— Quang dudng : s = ;at = 0,25m
— Lir¢ nen Ién truc rong roc
- = 4
T = T)] + T, ’
Ty =To=Ty =Ty =T =myg - a)
= 3,2N
Suv ra -

T =TV2 = 45N

17.29 Trong luc cua phan xich thong xuéng tao ra luc cing ? cO tac

dung 1am phan xich trén ban treot ngang.

—y
N*

N
I—*i

ol

Khi hit ddu traot
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Chiéu lén cac truc

T—-kP" =0 =10 =kP”
r

m’ ! 1
= = = =k =—
PII mll l// 3
Do d6
/
I+l =4l'=l=>l'=1=0,25m

17.30 Ap dung dinh luat Ll Newton cho ting vat va chicu 1én cac truc

chuyén déng ta co .

—}
N1
-ty ‘ =
Vm T1
€« T
. ] oy

Vi day khong dan va khéi luong khong dang k¢ nén

Tl = T2 = T
| —T = mya mog,
i > aso—
‘T—Pzzmza m1+m2
a-= —2,8m/52
a)yv = —28t+28=>t=251v=—28m/s (sang phai)
b) x = — 1A% + 28t = t = 25 - x = 0 (vf tri daw)
Quing dudng di duoc td ddu cho tGi khi dung :
-2
S T ¢ = ],4m
2a




Quang du*c‘mg di duoc sau 2s ¢

s = 250 = 2,8"’1

17.31 Cong thirc cdng gia téc cho :

-> -»> >
az = — ao (ag gla t6c cua rong roc déng)
-

a; = a 2 + ao (a 2 ga téc cua m, d6i véi

rong roc déng)

=
ap

> .22 o Y
a’y + ag (a’y : gia téc cta my d6i véi

rong roc ddng)

Ap dung dmh luat II Newton cho
ting vat va dé y al -—a 2 (d61 vGi rong

roc déng) ta suy ra :

>
- [ms3(m, + m,) — 4dmym,lg
a3 =

m3(m] + mz) + 4m1m2
> a5 = 02m/s
Do d6 :

2mymy(g + aj)
Ty=T,=T=—"22-%_ N,
my + m,

T3 = ma(g — a3) = 48N

T —my(g+ay)
ay=——— " = ~2m/s’ > ay = — 2,2m/s’
my
ap = —a'y — a3 = 1,8m/5°
> . . , N R incd -
17.32 Dat a; la gia tdc cua rong roc dong; |ag| = |as|

Céng thiurc cdng gia toc :

P - -
ia; = ay+ag

- - -> >
la2=az+ao=ao_al
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Ap dung dinh luat Il Newton cho tung vt :
- - - - - > - -
Tz + Py + N3 =mgaz; Ty + Py =my(@y + ag);
> - -> -
T, + Py = my(ag — a’y)

Chiéu 1én cac tryc chuyén dong :

T3=m3a3
15
myg— " = mja’; + ma
B, 181 193 > ay = 4m/<
T5
ng_?z'mza'1+mza3
Suy ra :
’ __2 2$ — + ’ - + ’ _zn/Z
a'y = —2m/s a; =agta’y =ay+ay=2ms

1733 Ta c6 : Ty = 2Ty 5 5, = 255 = |ag| = 2 ||

Ap dung dinh luat II Newton cho tung vat va chiéu xudng cac
truc chuyén déng, :

R 7
N, 2
T
+
(m,)

= et .
—~ P,
/./ — 2

~ \X R

‘ ng—Tz = mzaz
Ty — mygsina = mja,
Suy ra :

(m, — 2Zmysin a)g

N

a, — —m/s" = —0,71m/s*

4m] + my
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L

ay = — 7m/s‘2 = - 1,43171/52

(Chuyén déng nguge vol cac chiéu + da chon)

17.34 a)
Jy
y
X 8] ? —N’]
—y »T—§ ms 0 X
. Ny 1 ¥ —
T, % S ﬁ F
' —
-‘Z———' Fins ‘ Ny
i =
—y TS P

28

é

Ap dung dinh luat 1l Newton cho tang vat va chiéu phuong
trinh luc 1én cac hé truc ta suy ra .
‘ F—k(my +2my)g—T = mya
{ T —kmyg = ma
Suv ra
F
" 2(2kg + a)

3
I
3
[
3

= 3kg

Do do :
T =T,=T,=m(@+ kg) = 2IN = T = 2T = 42N

b) Luckéo co dé 1én khong d6i nhung khit lugng caa hé tang.
Vay T ¢o dé Ion thay doi.

1735 a)
—r > > o> > >
. N (Mem) F+P+N+F =(
S N S [ N=P = (M+m)g
L
P = F = o= KN = KM +m)g
P
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b)
L
el n -
F : Tms
G - - = - —>
T I F+P+N+n +Fp +f =0
i FlnS
b
"'N=P+4n =P+n=M+m)g
P F o ot fre Fre = KN = kK(M+m)g; frn = kn' = kmg

i

F = k(M + 2m)g

<) Y
—
T —>* - - ‘ —/» _ —»
- Vn 1 p+n-~ fms =0
s = T ={ ., =kn=kmg
) > - = = > = -
- F+P+an+[’+}-m&frmsz
N -
? ‘ % ims e b= Fm‘ﬂ + fms + T
' LT ! F = kM + 3m)g
ey
i
_..)
17.36 P
+
,\7, A
B "/7/
. - 1 _________ r " N
S‘.
SZ
ey —
n N
...’
b Fros
ms -
Y —y
B Py
P
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nQ) OSQ

—> - -
> fpetp+n s
a; = = a; = —kg=-25ms °;
my
=> > > —>
s F+P+n +N .,
a, = = a, = 05ms™
mj
Suyra: vy =-25t+3;v, =05t Khi m; ding lai trén
ms @ Vo = V4 =>0,5t=_2,5t+3:>
= t=1s = vy = vy = 0,5ms !
Do d6 cac quang dudng 1a :
0,5% — 32 ) 0,5 }
$1= = - =175m; sy = - = 0,25m
2(—=12,5) 205
* Quang duong my truot trén my : s =5y — sy = 1,50m
* Hé hai vat sau d6 chuvén dong déu véi vy = 0,5m/s
17.37
B
i ‘T‘; WB
—’
F = Eif
— N - - B
c A A Ao [ }—,
[ R

//s/ii’/sizz
Gia sit da tim dwoc F dé A, 5 ding yén trén C. He (A + B + C)
tao thanh mét vat duy nhat <6 4 nam ngang.
- N N ' Tp, =Py = mug = 3N
_XétA:PA+’I?/\+K'\;A=mAa $J—>\ IA g ..
’ ¢ N huong sang phai

; - - - - ‘
— Xét B PB + NB + TB = mpga = TB = mpa
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— Dit Fy 1 luc d€ vat bit ddu truot Ién
= - —> T -
F,+P+N+F =0
[ Fs = Fycosa — Psina

N = Pcosa + Fysina

L

Tur didu kién F, < kN suy ra

(tga + k)
S

qux - 1 - ktga

18.10 — Trén mat phang nghiéng
a; = gsina = 5m
Van téc dau trén mat
phéng ngang :

+ 2 | ///} vy = V2a,;l = 10m/s
S — re
e 2 /// : — Trén mat phéang
- R ? /@a | ngang .
o o Fms a; = —kg=—-1m/s
P

Suy ra quang duong va thoi gian :

2

\0 - vy
s$=-—-""=580m, t-= = 10s
as ajp
18.11 — Truyt lén 1 ay = — g(sina + kcos @)
Vo
>t = ——
g(sina + kecos «) v=0

Quang dudng truot duoc :

2
Vo

g =
2g(sin a + kcos a)




— Trugt xudng : a; = g(sina — kcos a)

Vo t sina + keos a N
:>t2= ; f“:n@‘n—‘——“"*—zn‘"
gV sin’a — k*cosa & sina — kecos @
. rzz -1
Do do - k=" 1gc
nw +1

18.12

Ta ¢6 : Fpe = kPpcosa = 4,25N
Vi Pysina — Fps = 20,75 N > P, = 20N
nén hé chuyén dong theo chidu my trugt xudng.

Ap dung dinh luat I Newton :

[* (m-l ) : I?1+§1+I?>m5+?3, = m‘X;}

) = mygsina — kmygcosa — T = mja

! - - = )

| *(my): P, + T, = mya, = —mpg+T = mpa
Suy ra :

[(sin & — kcos a)my — my|g
a= = 0,107m/s"
my + my

Do do :

T = my{g + a) = 20,2N
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18.13

m,

M, 2m

2m

a) Trude khi my cham dat cé
thé cor hé (my + ms) 1a mot vat duy
nhat co khéi lwong m’ = (m, + m4) = -
= 0,8 kg. N

- Id

-
T] = myaq ~

%
) =m'a; //XL’
. P -PR

—migsina = mqaq

Z

+

”4 TN e

+

_M
A\
O
N
17‘ @ -1L

r
{

‘L m'g—T = m'a,
[(m; + my) — mysinalg

> a, = = Im/s*
m; +m, + my

Suy ra :

*T = (my+m3)(g—aq) = 72N
" T3 = ms(g —ay) = 18N

2s
*t= — =25
a

b) Khi my cham dat, h¢ chi con my va m,. Tuong tir nhur trén

A

L

[m; — mysincalg

ag =~ =0:Hg¢ chuyén dong déu véi v = 2m/s
my + mj
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h

|* T = myg = 6N

¢) Khi m, cham dat hé chi con my truot 1én mat phéng nghiéng
khéng ma sat vai :

;
* gia toc a’y = — gsina = — 5ms 2| -
. h
* Van t6c ddu vy = 2ms” ]
—2vy
= Thot glan @t = - =0,8s
ay

- - - - -
18.14 Phai c6 : D+ N + n’ + Fy = 0
[

=
| N—n’ ~Pcosa =0; F, = k(m + M)cos ag

Psina —F, =0

Do d6 :

Mgsina = k(m + M)cosa . g

tga— kM
o, =8 )
k
w0
»
R
1 H
19.8 Phuong trinh chuyén déng : x = — Egt2 + vot. i ;
i
+
At=ds: x=0 =>-342+4vy=0 ]
= A 207”/5 dv? %
2 2 i
-V - 20
byH=—" = - 20m o @ (=0
' 2a 2(—10)
EE
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19.16 Xct chuyén dong tuong dor

. - — —
- CGlatdic: ap=g-g=10

- Van téc dau tuong doi

-» —> —- Em—
Vg = Vq — vV, = const

Chuyén dong tuong d6i la thang déu

19.17 Cac phuong trinh cua vecto van toc
b d — —> — -3 —
visgtrvy o Vo=t =2t v

- > -
- \/1J = ‘“ﬁg = |V21‘i = 20771,/5

—>
Vo1 T

5

b) Phuong trinh cia chuyén dong tuong d6i
X = |Vayl (t =2) =20 (t = 2) (m)

[voi (i = 2s) |

19.21

é
. 4
/
/
/
/
/

af
/

e e .

E
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Ap dung phuong phap toa dé véi hé truc Oxy

> »la =0 > vy = vy
a-=g Vo
L3y =8 | Voy =0
a) Ta co
| Vy = vy = const

| vy = 8t

|
L

. 1 ’2]
b)Chamdét:y=h$:gt2=h$t= = = 45
< 8

Khi do6 :
Xmax = Vot = 120m; v, = gt = 40m/s
> Vi =Vviev = s0mvs
19.22 4
¥

-

Y

(1) e

-~ ~
N
~N
- N
g \
ty \\
\
\
2) A \/
0 7
e e £ Sm————t S «
{

Bom la vat ném ngang o d6 cao h. Ap dung phuong phap toa do

vai heé truc Oxy.
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e
i‘g NS

2
v =v/v%+2ax

5 3.20
20% =210 =

= + 10m/s

¥
)
I+

19.9 Theo dé = thoi gian bong 1én téi d6 cao cuc dai :
t =055

Do d6: vy =gt=98.05=49m/s

-vf 49
Vay = = =1,225m
’ -2g 2.98
19.13 B4 cao cue dai ¢ ®V'
G
2
—-v5
= = 1,225m !
- 28 +§ i
Cac phuong trinh | i
, 1 - 2
ixl-———zgtJrvOt Y5
i 1 5
Lxp == gt —vot+H (t=0) @ o
Khi gdp nhau : x5 = x4
H 1,225
>t == = 0,125s
vy 2.49
. 1 5
Xy = — Eg(t +0,5) + vyt +0,3)

I

1

19.14 Cac phuong trinh $
‘ ! 1 2

VX = 2gt + vt

a) Gap nhau : xp = x3 = t=2258

= X] = X2 = 30,941’1’1




b) t, < thai gian Chuyén déng =ty < 55

19.15 a) Cac phuong trinh :

p

[y = =gt 4 (H+hy
S 25 ; +N)

| 1,
iXZ = - Egt‘+v0t

>

~ Gipnhaud B:x, =x; = h

o}

* B
- |
2 — Pd cao t6i da
h 2
¢ b (H + hy?
o mae 2g 4H
7 - Voi H =h:
vg =V2¢H ; hy. =H=h
2
NN A Vo
b) h la dd cao cuire dai 1én td1; h = —
&
= vy = V2gh
[ /2H
i t] = T
, o U TV )
Cac thoi gian dé mdi vat tai B 4
! ’ 2h
! ty = B
) 23
Do do :
V2H — V2h

tp=ty —th = 7o

[to > 0 : vat (2) phong di sau; ty < 0 1 vat (2) phong di truoc)
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I
O

a) Truong hop 1 :

P Xy = vt

(1.)1: 1 5 : (2) s ;
v =-Jstt+h L y2 =0

Khi bom trung tau : x5 = xq ; Y2 = Y1
Le@in=0 >t 2h
— \ = —al =t
> | a8 8

Do d6 l=('01—v2)

b) Trieong hop 2 :

y 2h
Giai tuong tu = [ = (vy + 702)‘\’ —
g

1923 V = v + gt

Sau thoi glan t cac vecto

van toc la .

- > -
rV1=V1+gt
J—)I - -
(VL:Vz'*’gt

T >
Néu v’y 1 v/ ta suy ra:
—

A
Vv, =0

- - - -
= (v + gtivy + gt) =0
=> gt — vivy = 0 >t =
g



G
0;\%:\*9

o

19.25 Ta ¢o

\«Ssin 2a 2vpsina
X = = Vi = Vgeosa vy = — gt + vgsina
2 &
vEyvvitvy, tgh =
) v,
207 sin 60°
a) X = —T)“ ~ 34,6m v, =10 VY3m/s; vy = — 10m/s
, V3 5
> v =20m/fs ; tgf = ——3‘=>/3= =307 (= ~ a)
207 5in90° -
by X=—"—"""=40m; v, =10 V2 m/s; vy = =10 V2m/s

10
> v=2ms;tgf=—-1=>pF=-45 (= —qa)

207 . sin120°
¢ X =TI S 36m s v = 10m/s 5 v, = ~ 10 V3m/s

10

i

> v =2mbtgh=— V3 =>p=—-60°(=— q)

19.26 Cac phuong trinh chuyén dong trong hé truc CXY

g (1) 1 1,
Ae (1) !y1=—~ggt + H
[ xpg=— (vpcosa)t + H
(2) 1
k' 1‘ yo = ——gt2+ (vgsin a)t
— H | 2
Yo /”’_\\\ Gap nhau :
X1 = X5 ; =y
@) 1 2.1 7 Y2
X o
V4 LAY Y
B C




Suy ra: (vpsina)t = H

v, cosay t = H

S .v‘v/,(} > \/g}’{ = 6”7//;

2064 Ap dung cdng thirc v c’nuyén déng cua cac hanh tinh
2 +2 -
o T I o
SR T.
I SERN o )
2 7 2 2
. L Ip B s Ty 4~
20.5 Theo de =13 ; Nhung: — = =, — =
f A )
Tt‘ r,) \Jl\h rt GI\AB
M Tz srpy3 390
Do d6 @ - =(;—;,;—;= — = 3,5, 10"
Mg in/ A/ 13°
20.6

Trai Pat va Mdt Trang <6 cung vdn 6¢ goc trong chuyéh dong,
guanh tAm chung,

Cac luc hdp dan 1a lyc huong tam. Do do :

1<

Fp=F = Mo*R=mo%r=>— =~ 8

Suyra: m

i

M
— = 7,4.10%kg
81

207 Phaicd v =2 VgR = v, = VgR = 8m/s
O diém cao nhat :

S22
> > - /V
P+N=ma = N=m | —
\

— ¢ =3375N

Lurc nén : N’ = N = 337,5N
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208 a) — O diém cao nhat :
2

> = -> \4
P+Ny=ma; = N;=m <E—g>

= N’; = Ny = 2775N
— O diém thap nhat -

Frofiama > Nyom (o)
> N’ = N, = 3975N
b) Phai ¢6 :
Ny =0= v =VgR = 632m/s
209 Go¢ banh khéng nén 1én thanh
duong ray khi ¢6 :
Fip = Nsina = mgsina . cosa

Voitga = sina = cosa = 1

Do do6 :
. Vz
sing =~
& R
— 1
= v =VgRsina ; sina = 7
) 14
= v =20m/s = 72km/h
> > - > Vﬂ
20.10 . T+P=ma=>T—Pcosa=mT
Suy ra :

2'\

/ \4
T=m | gcosa + — /- = 0,75N
N [




20.11 Trong hé¢ truc AXY -

X = vty = Tgt”
L

-~ N
Ve \ ,
// \ Thoi gian chuvén dong:
\
!
0 2(H -1 1 .
‘ 1‘ t= '\/ =D -
\ / % V3
\ 1 /
\\ b s Suy ra :
- ~ VO X <
H K‘ g L
N vg= — =4 V5m/s
- \ t
F \ . I -
\ b Sap dut : T+ P = ma

20.12 Khi hai qua cau ding yén
so Vol truc ngang, chung co
chuy’(‘.‘n dong tron déu véi cung
van toc goc w.

Cac luc hudng tam la
lwrc cang cua day néi.

Do do

2, _
myw s = mow™!

)

7

=>T=m(’g+

A

= 9N
///-\
y (m,) \\
/ —~ B~ \
/ // \\ \
! { o‘?‘ \ |
! \ / !
LN s
\ ~_ ] /
N\ ? V%
N 2
\,@’/
(m,)

= 4cm; Iy = 8cm

G [ =



20.14 Vat chuyén dong tron Jou
trén duong tron ban kinkh

12

i

. 1

K= sina, i

I

"7

m ‘

cpo T mg R

COS ¢ COS & !

2 !

> Al = = = 3,6cm

K s
Do do, chicu dai cua 1o xo la - P

j = J(\\l + Al = 41 6C?,i

5 1
*Fpi =P =moR 2> n=— ~« {*L = 0,93 vong/giav

" 21 Visina
= 35,8 vong/phiit
20.15 Hai vat (1) va (2)
— chuyén dong tron déu
Tl (1) N - \\,2) vOi cling van tée goc
_';1’ ‘cé B2 A w
AREEEEE NS meﬂ%%_ '
AT d \/\M\}J\/W\/\)\// Dinh  luat I
7
e /// Newton cho :
s - - -
+ F1+F'2=ma1,‘

> -
Fz = ma,

Trén truc hudng tam .
r

I3

| F, = mo*(2l, + Al + Al)
= ~ -
k — 47 n’m)Al; — kAT, = 47°n’ml,

[
= J (
t (k—4.7'C n m)A 2 ~ dn’n m(A ;) = 8n2n2m10
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o
Ny

0

LAl
=
Al

21lcm '], = 57cm
- 1

[
|
14cm | I; = 50cm

it

20.16 N¢u vat khong truot trén dia, nd
chuyén dong tron deu. Lirc huong tdm
la luc ma sat nght,

z}

> mo r < kmg,

Suy ra . . N ]

5 ?
4.’7r“nzr !
k>—— S
8
=> k>02
20.17 IN’
7 .
] I
P

Xét vat M khi chua truot trén dia. Ly ludn tuong tu bas 20.16 ta
o

Mw’R < kn' = kmg

Khi bdt diu truot, lec ma sat 1a ma sat truot.

Do d6
’ kmg
w = s
Y MR




5@

\

20.18 — Khi s6 vong quay 1a ny : Luc huong tam la luc ma sat nght
cuc dai :
mwy ly = Fpg

— Khi s6 vong quayv Ia n, : Luc hudng tam la tong luce cua
ftre dan hot va lue ma sat nghi cue dai.

k’() + Fmg = meé ZO
Suy ra :

k = 4'm(2n3 — n) = 182N/m

20.19 Vat khéng truot doc thanh hinh tru nén ta co -

Fpg = P = mg
VGi van toc nhé nhdt, ¢ thé coi 1a ma
?‘; sat truot
; - B i = ﬁ
7 N Fm5=ki\1;N=rht=mR
d s am) e
| Do d6 :
§ —tt
; P
Vtian X V: I\
thanh mgt trong oV < ,
b ciia hinh try k—=z2g=>v-= - 10m/s
R4 k
= 36km/h
20,20

-
N
(tam)
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s

Vi van tdc tdr da, co the coi Fo = kN

— Trén duong ngang luce hudng tam la licc ma sat -

Foe = kKN = kmg = m = v, = rkgT{

ms

— Trén duong nghieng goc a
—->

- —> —
P+N+F,=ma

Chi¢u 1én h¢ truc xy

v

2
, . pA ) .
N + kNcosa = m T( ; Ncosa — kNsina = mg

Suv ra
2
mg ) N ¥
- . [ sina + kecosa | = m7
cosa — ksina R

R(sina + kcos
N o - \/ g (sina cosa)

“ cosa — ksina

vy sina + kcos a
Vay - = .
) vy kicosa — ksina)
21.4  Trong hé qui chifu khdng quan tinh gan voi phong quay :

N+F, =0 = N-=F

Theo d¢ 0 N’ = mg = 47°n°R g

1 o
Dodéo: n= ;‘\/ i = 0,417 vong/giay = 25 vong/phiit
e Ih

21,5 Trong h¢ quy chi¢u khong quan tinh gin vadi ghe ta ¢6 d6i vai

mw’R = 4][21121‘11 R

il

nguot ¢



> - -, —> - > -
P, +F+ v By =0vm Fg=—-mua
-

(a : gia toc cua ghé& va ngudi trong hé qui chidu quan tinh).

Nhung d6i vai ghe :

—> = —> -
Pg+F+N = mya
Suy ra :
AN —(m,—my)g 10
a= B 5 =‘*m/s2:3,3m/s2
m, —m, 3

21.6 Ap dung dinh luat i
Newton cho médi vat d6i véi

b

hé quy chiéu "ban"

= —> - -> —>
i Ty + Py + Ny +F, = ma
< - —> = R (m,) +
1? T2+P2+‘l‘a = msa,
P
VN , . e B
Chiéu 1én cac truc va Ef 24
xur 1y cac gia tri dai s6
5
= a; =a; =a=12m/s"

Ap dung cdng thire cfng gia tic -
- -

g g , 2
a'y =a,; fa, =a'y=13msb

= g - , 2
a 2 = (1": + ao = a 2 = 7’"/5
= < i A - o
21.7 T Ap dung dinh luat II Newton cho médi vat doi
p dung )
vor hé quy chiéu "thang may"
(m) ;> - - -
! Tl + P‘] + F’J = m1a1
? { > — —>,‘ ->
pth | 2+P2+Fq—m2a2
- -
N > - (m—my)g+ (m; —my)a
Vi:Ty=Trvaa; = —a, = a; =

mp + mjp

- -
. = > s (mp-my)g+2maay
Cong gia toc : a’; = a; + ag =

m; + ms
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A
&E,b\y

2miyay + (my, — my)g

my +

> -
- - o (mp—myg+2ma,
a 2 = 82 + ag =

2mqay + (g — my)g
= a’2 =
my + iy
2mqmy(g + ayp)
Suy ra: T=—""""

my + 1m;

21.8 Ap dung dinh ludt [I Newton cho chuyén déng cua vat trén mat

ném,

- - - > - . R R
P+ N +Fmg+Fq=ma;chleulenhc

y truc xy.
= a = g(sina — kcosa) +

X + ap(cos a + ksina)

1
e~ Ta phuong trinh s = —7j at?, tinh duwoc

21
t= \f
g(sina — kcos @) + ap(cos « + ksin )

219 Ap dung dinh luat Il Newton

cho chuyén déng cua vat trén mat

ném,
- —> -> - -
P+N+Fp+tFi=ma
|[ Fqcosa —Psina—-F_ ;>0
=

; N —Pcosa—Fqsina =0

(sina + kcos a)g

Suy ra: a > -
cosa — ksina
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21.10 Xet chuyén dong cda vt M trong hé quy chiéu quan tinii d¢ tim
gia toc cua chuyén déng cham dan déu

-

. kmg
lay] =
M

—a
Vo

S

i,
g

X¢ét chuyén dong cua m d6i vt

P M (he quy chiéu khong quén tinh).

‘5’ R

—- - —» —- -

p+n+Fq+Fms=ma2=>

>
= ay = — (kg + jay ).
Quang duong truot trén vat M :
232

. m\ ‘
2kg {1+ —)
81+

Phai co

s =]

> vy zaf2kg(1+ 7))
0 8\ vy




PHAN THU BA
TINH HOC

§14. CAN BANG CUA VAT RAN KHONG CO
CHUYEN PONG QUAY QUANH MOT TRUC

A. TOM TAT GIAO KHOA

© 1. Can hing cia chit diém :

,/

A

II. Can bang cla vit rin khéng c¢6 chuyén dong quay quanh mét

true:
pe—
YFe=0
(ZF—*)G - téng cac luc ngoai tac dung oo
1

vao vat, duge tinh tiénh vé khoi tam)

—y
ks
1. Cac hé qua :
1. Quy tdc hop luc dong quy :
Truot cac luc téi diém dong quy. B
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e
E3
LN

Xéc dinh hop luc theo quy tdc cong cdce vecto luc.

2. Quy tdc hop luc song song :

* Hop lyc cua hai luc song song cung chiéu ¢6 :

— phuong song song véi hai lue.

— cung chiéu véi hai lue.

— d§ 16m bang tong dg Ion hailyc : F = F| + F,

— gia chia trong doan thang ndi hai gia cia luc thanh phan
theo ti s6 t7 [ nghich véi hai luc.

—A) F)Z F2 ll
—=-= hay —=—
OB Fy F, I

SO I T -
1A 10 1B 10 A B
b Jv‘ & A

' i

! i
— 1 !
A : - +_.’ Iy

! B F

)

te 7

* Hop luc cua hai luc song song nguoc chiéu cé

— phuong song song véi hai luwc.

- cung chiéu véi luc 1on.

— d6 16n bang hiéu d§ I6n hai luc : F = |F; = F,|

gia chia ngoai doan thing ndi hai gia ctia luc thanh phin theo

ti s6 H 1¢ nghich voi hai luc.

— - |
OA F2 F2 ll |
—S = — 3 hay !
OB Fy I 2|
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&

* Toa dd cia khol tdm (trong tam)

Goi R, la bdn kinh vecto tu O dén mét chat diém m; Nguoi

ta chuing minh duoc khéi tdm cda hé chat diém m;, my, ...

xac dinh bdi :

—> - > - |
l= aniRi _ mlRl + m2R2 + .. +man i

| Zmi m1+m2+...+mn

Hinh chiéu trén cac truc toa dd :

Lmx; _ L my; _ Zmﬁzi;i

%x= Zmi;y_ Zmi;z |

- Ym,; |

|
|

)mn

B. GIAI TOAN
BAI TOAN 22

|
\ Xac dinh hop luc - Xac dinh vi tri khéi tam

B Phuong phap :

« HOP LUC BONG QUY CAN BANG

Ta khao sat diéu kién cin bang cua mot vit ran la chdt diém hodc

mot vat rin ma cic lirc tac dung 1én vt co gia dong quy tai mit

diém.

Trinh tur khao sat nhu sau :

~ Xdac dinh vt can bing can khao sat. Do la vdt chiu tac dung cua

tat ca cac lyc da cho va can tim.

Phan tich luc tac dung lén vit,

>

N . - > >
Viél phuong trinh can bang lwc : YF=0

|

phap sau .

* Phuong phap cong vecto theo quy tiic hinh binh hanh.

Giai phuong trinh vecto. Co thé su dung mot trong cic phuong



* Phuong phap da giac luc khép kin © kI vé cac vecto lirc lién
tiép nhau, ngon cua vectr cudi tring vt goc cua vecto dau. Cac
vecto tao thanh mot hinlt da giac. Truong hop don gian nhdt ta
cd mot tam guic

Phuvng phap chicu phuong trinh vecto [én cac truc toa do dé
diwa 06 phuong trink dar 50!

Trong chuwong trinh, ta chi khao sat hé luc dong phing nén ta chi
xet phuong trinh hinh chiéu trén hai tryc toa d§ Ox, Oy, Hhuwimg

cOc nhau.

&
LE =9,

LE =o0.

Har phurong phap trén thuong chy diroe sw dung kht ¢o 3 hiec khac

la vuong

phuong tac dung 1én vat. Plucong phap thie ba co thé su dung trong
mot trueong hop, ¢6 méu qua i toan manh.

CHU Y : M6t vat ran can bing, chiu tac dung cua n lue. Néu hop

cua (n — 1) luc di qua diem O thi lirc con lai cling phai ¢6 gia di qua
diem O.

266

* HOP LUC SONG SONG :

Su dung quy tiac hop lwc song song da hec :

B L
B L |
N¢u }—?:, }?2 cung chieu F=F+F
=1, +1,
Néu By, By ngwoc chidu (Fy > Fy ) - F=F-F
= L=1,

{! 1a khoang cacn gita hati diém dab



+ XAC BINH TRONG TAM CUA VAT RAN :
Pua vé bat toan xac dinh trong tdm cua mot hé thong chat diém.
— Trong tin cia h¢ thong hai chdt dién: dwec xac dinh bang quy tac
hop luc song song cung chidu.
— Trong tam cua hé thong nhicu chat diém dwgc xac dinh bing cing

thire toa dd trong tam,

Thi du 22.1

Thanh nhe AB nim ngang duoc gan vao tuong tai A, dau B 1
noi voi tuong bang day BC khong dan.

Vat ¢6 khoi luong m = 1,2kg duge treo vao B bing day BD.
Biét AB = 20cm, AC = 48cm.

Tinh lyc cang cia day BC va lyc nén lén thanh AB.

Luc tac dung ién thanh AB khi thanb can
bang ?
« -
Lirc cing cua dady BD (bang trong luc D
>
cua vat m); lyc cang T cua day BC; luc dan
. >
hoi N cua tuong tai A.

bicu ki¢én can bang

e —>

P+T+N=(

P G N N
Vi P va T dong quy tai B nén N co chicu
huong o A dén B

e S N . 2
Hop luc b =P + T co cung gia, nguoc chicu,

=
cung dé lon voi N.

bat o = KC\B ta co :

cosa =

-1 [

mg
.
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o,

7 o

CA CA 48 12
oS =" = o = — = ~—
CB  YcaZ+aB2 52 13
1,210 .
> T-—"8 00 L3N
cosa 12 .
13
F F AB 20 5
tga=—"=" S tga=""=""="
P mg AC 48 12
5
= F=mg.tga =12.10 E=5N

Lurc nén 1én 2 dau thanh AB la . N

1l
T

P
1
Z.

Thi dy 22.2

Qua cau déng chdt khsi luong m = 6kg
nim tua trén hai mat phing nghiéng trom,
vubng goéoc nhau nhu hinh vé.

Tim luc nén cta qua cau 1én mdi mat
nghiéng. Biét a = 60°.

ClAL
Luc tac dung 1én qua cau :
L= NN A
Trong Iwc P, luc dan hoi Ny, Nj cua hai
mat phang nghiéng. Cac luc nay ddng quy
tai tdim O cua qua cau.

Biéu kién cin bing :
-> —> - -
P+N;+Ny,=0
Cac luc tao thanh mdét fam guac luc.
- 8
Goc tao bdi P va N; bang a (goc co canh twong ung vuéng goc),

. N N N o
goc tao boi Ny va N, bang 90
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Ta suv ra
N; = P.cosa = mg.cos60° = 30V3N
N, = P.sina = mg .sin60” = 30N A
Theo dinh luat Il Newton, ta suy ra luc do qua ‘r\?} /.// |
cau nén 1én cac mit phang nghiéng la : 7
| Ny = Ny = 52N F:; 3

| N3 = N, = 30N

Thi dy 22.3

VAt c6 khoi luong m = 1,7kg dugce treo tai

% trung diém C cla day AB nhu hinh vé.
Tim luc cang cua day AC, BC theo «. Ap
dung vé1 a = 30° va « = 60°. Trudng hop nio

day dé bi dirt hon ?

ClAL
Lure tac dung l1én m (va doan day
treo thang ding) : ?
. i
Trong luc P, luc cdng Ty chua day AC _'F? wwwww jr ______
i
! &

va luc cing T, cua day BC. Cac luc déng __i__ﬂoz AN R S

quy ¢ C.
Piéu kién can béng :
- = —> -
P+Ty+T,=0 (1)
Chié¢u (1) lén Cx va Cy
L = Ty.cosa+Ty.cosa =0=>Ty =T,

Ti.sina+Ty.sina—P =0

269



Ttr hai phuong trinh hinh chiéu,
AC, BC :

T1 = Tz = "'t_fg;"'

2. 5in
Khia=230" T, =1, =
IKhia=60":T, =T,

Ta thdv khi « cing nho thi T; va

bi dut

Thi dy 22.4

3
S
O

ta suy ra luc cang cua day

17N
10N

T, cang lon va day cang dé

Xac dinh hop luc F cta hai luc
B biét Fy = 2N, Fy = 6N, AB = 4cm,
| Xét trudong hop hai luce :
a) cung chiéu

b) nguoc chiéu.

> =
song song I, Iy dat tai A,

GIAT

Goi O 1a giao di¢m cua gia
- " == . -
hop Iuc F van AB.

B e 3

T

Ta ¢o

BT T T ——

a

z’
!
s
1
L

Giail hai phuong trinh, ta suy ra :

QA = 3cm;

S

. > > s
a) Hai lyc Fy, Fp cung chiéu -

biém dit O trong khoang AB.

-
N

l

=3

11

+ OB = AB = 4cm

OCB = 1cm

A== ) . N LA =4
Vay F co gia qua O cach A 3cm, cach B Tem, cung chiéu véi Fq,

F, va co do 16n F = 8N
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oY

G
2z 7 A
by Hai lire Foo Fy ngueee cliéu .

Diém dit O ngoai khoang AB, ?1
gﬁn B(viFy>Fy)o

[, T " v - @
P OA 2 3 A 0o ;
P s T o= 3 ;
7 OB F | %
L - | G
| OA - OB = AB =4cm i

Giai hat phuong trinh, ta suy ra “F:

OA = bomn; OB = 2cm

- . v
Vav F co gia di qua O cach A 6cm, cach B 2cm, cang chi¢u vén

N )

5 va co do lon F = AN

Thi dy 22.5

30cm

| reem

Xac dinh vi tri trong tdm cda ban
mong dong chat trong hinh bén.

B
CiAl
Ta chia barr mong ra thanh hai p'hﬁn G
ABCD va EFGH, mdi phan ¢ dang hinh
chur nhat. Trong tam cua cic phan nay nam
tar Oy, O, (giao diém cac dudng chéo cua \
hinh chi nhat). o
. A , ) . . H G
Goi trong tdm cua ban 1a G, la
L " ) = O O 0,
dicm dat cua hop cac trong luc Dy, j ( “
=2 : PR ~ ~ ~
P, cua har phan hinh chi nhat. B i
: g !
—
épz




PSRN
5“’)/\.

Theo quy tac hop luc song song cing chi¢u -
OOy
00,

Ban ddng chat, khGi luong ti 1€ vai dién tich

mz

my

m; S 50,10

m, S, 30.10

5
3
.. 60
Ngoai ra : 0,0, = 00 + 00, = ? = 30cm

Tu cac phuong trinh trén, ta suy ra :
OOl = 18,75cm ; OOZ = 11,25(m
Vay trong tam O cua ban nam trén truc d6i xung cua ban, cach
day :
11,25 + 25 = 36,25cm
CHUY:
Ta cting co thé xac dinh O
theo cong thuc toa d6 trong tam.

Trong tam O cua ban nam

trén truc d61 xung Ix.
Toa d¢ trong tam O :

mixq + mzxiz

x =10 =
my + my
Trong do @ { x; = [0y = 55em
I xy = [0y = 25cm
| my 5 5 5
| — = — = 7 hay my = - m
lmy 5 2 3

Qo

[



S

Ty A

.. D -
my 33+ ;ml.ZD
Suy ra - x = [0 = - = 36,25cm
nll + z . ml
Trong tam O cta ban o cach 1 : 36,25¢cm
B
.. /
B BA! TAP LUYEN TAP : /
. HOP LUC BONG QUY CAN BANG .
-
. . . o e F,
22.6 Ba lyc dong phang nhu hinh vé bén, o z
e = FZ = Fg = 10N; a = 60" . N -
Tim hop luc cua chung. \
= . -
Ps : F = 20N; F ciing huong F, Fy
22.7 Vit co can bang khong néu chiu tac dung cia 3 luc ddng phang,
ciing do 1on F va goc tao béi hai luc ké tiép nhau la 120V ?
22.8 Hiudng " A 5 A A NN
zjbng‘nuﬁc Thuyén nam yén bén bd song nhu
3 5 Biét « = 60° Ane ol
Husng i S hinh vé. Biét « = 60°, luc cang cua .
A\ day la T = 100N. Tim lyc do gi6 va

=

nude tac dung 1én thuyén.

/{a s 87N; 50N
) e A
QJua cau khdi luong m = 2,4kg, ban kinh ANT
R = 7em tua vao tuong tron nhan va duoc z \¢
eilr nam vén nho- mat day treo gan vao tuong / /’/," Wy 0 N
AN
. ‘e e o Juf LN
tai A, chiéu dai AC = 18cm. Tinh luc cang B /,PJ/ T !
. . R . a » 2 ~ . S
cla day va lue nén cla qua cau lén tudng. {W\LL{;/
-,

s 20N, 7N




&,
vy
e,

22.10 Vat nang m chuyén déng thang déu trén mit phing ngang nho
hai day kéo nam trong mat phang ngang va hop véi nhau goe
a khong déi.
Luc kéo dit vao moi day la F. Tim hé s¢ ma sat gita vat va
mit phang ngang.

24
2Fcos —

PSS k =
mg

22.11 Céc thanh nhe AB, AC néi véi nhau va véi
tuong nho cac ban 16, Tai A tac dung luc
thiang ding P = 1000 N.

Tim luc dan héi cia cdc thanh néu
a =307, 3 =60°.

Bs : 500N: 867N

22.12 Vat c6 khoi luong m = 2kg treo trén tran va
tuong bing cac day AB, AC. Xac dinh lyc

cang cua cac day biét « = 60", § = 135°.

s 14,6N; 104N

2213 Vat m = 20kg duoc gid vao tuong nho
2 6 A" day treo AC va thanh nhe AB. Cho
a = 45", 3 = 60°.
4c
Tim luc cédng clia day AC va luc dan
15 ™ héi cla thanh AB.
0Ss : 546 N; 669N
B
7

22.14 Cho hé can bang nhu hinh v&, AB va AC la céc thanh nhe gin
vao tudng bang ban 1é B, C va ndi véi rong roc A. Day treo m
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vat qua rong roc A va gin vao tuong ¢ D. Cho
m = 200kg, « = 30°,8 = 60°.
Tim luc dan hoéi trong cac thanh AB, AC. D

ps: 0; 3464N Y
m
2
C
22.15 Qua cau déng chat m = 3kg duge gid

trén mat phang nghiéng tron nhé mot
day treo nhu hinh v&. Biét a = 30°, luc
cang cta day T = 10V3N. Tim 8 va lyc

nén clia qua cau lén mat phing nghiéng.

ps: B =230°, N=10V3 N = 173N

22.16 Cho hé can bang nhu hinh vé.
Tim m; va lyc nén cua m, lén san néu
ms =2my = 4kg va o = 30" B6 qua ma

sat.

ps:my = 2,9kg; N = 54N

22.17 X .
Cho hé can bang nhu hinh vé, m; = 3kg;

m, = 1kg, a = 30°. B qua ma sat.

T m m, va luc nén cua m, lén san.
3 + 1

-

ps 1 1kg; 17,3N

My

7

22.18 Trén mat phang nghiéng (e = 30°) c6 mot

hinh tru khdi lugng m. Tru dugec gid yén

nho mot day ludn qua né, mét dau bude
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22.19

2220

P
s
6‘3/\/

chat vao mat nghiéng, dau kia kéo thdng dung lén béng
luc F

Tim F.~

Mait phang nghiéng chiéu dai [ = 13m, chiéu cao h = 5m. Muén
gid mot vat khéi luong m = 5kg ding yen trén mat phing
nghiéng, ta phai tac dung lén vat lyc day F Hé s6' ma sat gida
vat va mat nghiéng 1a k = 0,1.

Tim F néu :
a) F song song véi mat nghiéng.
by F song song v&i mat ngang

PS : a) 14,6N
b) 152N

Cho hé can bang nhu hinh vé. Cac fuce
Céng Cfla déy TAB = 8ON, TAC = 96N,

goc BAC = 60°.

Tim m va a;, as.

Bs: oy = 33% ay =277, m=153kg

22.21 Cho hé can bing nhu hinh v&. Tim ;) ay
néu
¢
! a) my = 15kg: my = 20kg, mg = 25kg.
O ot —
bim; = V6kg; ms =2 kg, my = (V3 + kg,
m, % m, My Bs © a) 539, 37°

276
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22.22

22.24

22.25%

Vién bi khéi luong m = 100g treo vao
diém c6 dinh A nho day AB va nam
trén mat cau nhan tam O ban kinh
r = 10cm. Khoang cach tir A dén mit
cau la AC = d = 15em; chiéu dai day
AB = [ = 20cm, doan AO thang ding.

Tim lue cdng cia day va luc do qua
cau nén lén mat cau.

ps : 9,8N; 04N

Ba khéi tru cung trong luong 120N
gidng nhau dat ndm nhu hinh.

Tinh lyc nén cia mdi ong dudi lén
dat va lén tuong gid chung. Bd qua

ma sat.

Thanh déng chat AB, trong luong
P tua trén hai mat nghiéng tron
nhu hinh v&, CD L DE, CD hep

v&i phuong ngang goc a < 45°. c

Tim goc nghiéng caa AB so voi

phuong ngang khi cin bang va ap - — %40

luc trén cac mat nghiéng.

DS 180N; 34,6N

bs : (90° - 2); Pcosc; Psina

+ HOP LUC SONG SONG :

a) Hai luc 1—7)1 , ﬁz song song cing chiéu dat tai hai dau thanh
AB ¢6 hop luc F dat tai O cach A 12cm, cach B 8cm va ¢ do

l6n F = 10N. Tim F,, F,,
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22.26

22.27

b) Hai luc I?l, Ez song song nguyc chiéu dat tai A, B ¢6 hop
lye F dat tai O véi OA = 8cm; OB = 2em; F = 10,5N. Tim
F,, F.

ps: a)4N; 6N

b) 3,5N; 14N

Thanh nhe AB nam ngang chiéu dai ! = 1m, chiu tac dung caa
ba lue song song cung chiéu va vudng gée véi thanh : F, = 20N,
F3 = 50N & hai dau thanh va Fy, = 30N & chinh gida thanh.
a) Tim do 16n va diém dat caa hop luc.

b) Suy ra vi tri dat giad d& d€ thanh cdn bang va luc nén lén

gia do.
ps: a) 100N; AI = 0,65m
b) tai I; N’ = 100N
Thanh AB trong lugng
A ¢ 8 P, = 100N, chidu dai [ = 1m,
o /N

trong luong vat nang Py = 200N
tai C, AC = 60cm. Dung quy tac
hop luc song song :

P

! a) tim hop luc cda P, va Py.

b) tim luc nén 1én hai gia dé & hai ddu thanh.

, 170
ps: a) P =300N; IA = Tcm = 56,7cm

b) 130N; 170N

22.28*Hé s ma sat k gita banh xe phat dong cta 6 t6 va mat dudng

278

phai cb gia tri nhd nhat bao nhiéu dé 6 té6 khsi luong 2 tén
ché 4 tdn hang co thé chuyén dong véi gia toc a = 0,2m/s® ?

.w\"b‘?{:
RO
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Biét chi co cac banh sau la bdnh phdt djng va coi khoi tdm 6 to
nam gida khoang cach hai truc banh, khéi tam cla hang nam
trén truc sau.
ps : 0,024
22.29*Mot ban vudng nhe c6 bon chan gidng nhau. Néu dat vat co
trong luong qua 2P & ding gida ban thi chan ban gay. Tim cac
diém c6 thé dat vat trong luong P ma chan ban khéng gay.

Huong dan - diang phirong phip toa do.

+ XAC BINH TRONG TAM CUA VAT RAN

22.30 Xac dinh vi tri trong tdm ctua ban
mong la dia tron tdm O ban kinh
R, ban bi khoét mét 16 tron ban

kinh % nhu hinh.

R
ps : cich O doan E .

22.31 Giai lai bai toan 22.30 cho biét phan bi khoét co ban kinh

r < 5 va ¢d tam I cach O doan %

bs x| R
Slagl = ———
2R - A
22.32 Mot ban mong phang, dong chat, bé day &/2
déu c6 dang nhu hinh vé. ey
Xac dinh vi tri trong tdm cda ban. E a2
- S5a a '
S Xg = =—
G T Y¢ 17
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22.33 C6 5 qua cau nho trong luong P. 2P, 3P, 4P, 5P gan lan luot
trén mot thanh nhe, khoang cach gitra hai qua cau canh nhau
fa [

Tim vi tri trong tam caa hé.

. 81
ps : Cach P dogn *3‘

22.34% Thanh dong chat ABC co tiét dién nhd,

e gbc B = 60" treo can bang trén day AD.

A>B Tinh goc « tao béi BC va phuong ngang
o biér BC = 2AB.

»s :19°
22.35*X4c dinh vi tri khdi tam cla cac vat déng chat sau :
a) Poan diay nida dudng tron ban kinh R.
b) Ban ban nguyét ban kinh R.
¢) Poan day hinh cung tron ban kinh R, géc «.

d) Ban hinh quat tron ban kinh R, géc a.

X
S
R
R
O 6]
a
2Rsin—
oG R b) OG 1R ) OG
Ps: a =-— b = —; ¢ =
) 7 3n ) @
4Rsin —
d) OG = —
3a
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22.36*Ban mong dong chd! cdu tao tu hinh ban

i
1
3
I
|
|
!
i
i
i
;
i
I

i

nguyéet AOB ban kinh R va hinh chi nhat
canh AD = h T

=

Xac dinh ti s6 — dé trong tam cua badn o

)
i
I
|
1
I
X
'

*
)
|
I
|
i
!
o9}

nam tai O. 1

ps T = 0,47

B
>

V2

§15. CAN BANG CUA VAT RAN
CO TRUC QUAY CO PINH

A. TOM TAT GIAO KHOA

f
!

I. Momen luc

; %

R e quay

nf = F.d|
Don i -
(- :
} F : newton (N)
{d :meét (m)
I a{: newton—mét (Nm)

i1, Quy tic momen

Khi vat cd thé quay quanh mét truc gid chat nhung lai dung
vén cdn bdng, téng cac momen luc ldm quay vat theo mot chicu
bang tong cac momen lyc lam quay vat theo chiéu nguve lai.

:Zfrl - Zf‘r’[)‘

L R

-

CHU Y : Quu tic momen cing dwoc ap dung cho ca truomg hop vit khéng cd iruc

quay cd dinhi nhieng ¢6 truc quay tam thed, tiy theo vi tri cia ©§t va tho diém khdo sat.
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I11. Piéu kién can bang cda vat quay

B. GIAI TOAN

BAI TOAN 23

Ap dung quy tdc momen - Khao sat cin bang
ctia vat co thé quay quanh truc cé dinh

B Phuong phap :

282

» QUY TAC MOMEN

Kl mgt vit co thé quay quanh mot truc ¢6 dinh nhung lat dibng
yen cdn bang, vdt sé tudn theo quy tic momen. K ap dung quy
tac momen, ta can xac dinh day du cac luc tac dung lén vgt. Quy
tic momen co thé vin dung theo mdt trong hai cach :

~ Téng cac momen lam quay vt theo mgt chiéu bing téng cic momen

lam quay vdt theo chiéu nguoc lar :

Yar=Yar

— Tong dar s¢ cac momen luc bang khong :

Yar=o0
Néu lirc lam vdt quay quanh truc theo nguoc chiéu kim dong
ho : af =Fd
Néu luc lam vdt quay quanh truc theo chiéu kim d5ng ho :
M=—F.d

—————

» CAN BANG CUA VAT QUAY
Trink ty théng thuong kin khao sat diéu kién cin bdng cua vat quay
quanh mgt truc



R

m
z
%,
A

~ Xac dinii cac lyc tac dung lén vat. Trong chuong trinh ta cht gap
cac {wrc dong phang.
— Tong lu ZF 0
Suy ra : i YE =0 (1)
L YE =0 (2)
- Tong monten ! Zﬂ! = ZM’ (3

Hé théng cac phuwonyg trinh (1). (2}, (3) cho phep ta xac dinh tor du

3

3 dn cua bai toan.

Thi dy 23.1
A 0 B Cho hé nhu hinh vé
N N\ AN N1 thanh AC dong chat cod trong
2 ; :
¢ ugng 3N
o Tim trong luong phai treo
tai B d€ hé can bang.

CIA]
Cac luc tac dung lén thanh AC |
— Trong luong I_’)],I—;z cua cac vat treo tai A, B;
— Trong hrong P cta thanh tai trung diém [;
— Luc din hér N cua gia do tai O.

Thanh AC can bang ddi vai truc quay o O

Mz, T Mot MP o0 e =0
P,.OA =D7.01+D,.0B A 0 I B C
N N\ RS
Suy ra: /N
P, OA-D Ol > F
Py = ——— — F
‘ OB
o
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Thi du 23.2

Thanh dong chat AB = 1,2m, trong lugong P = 10N.
Nguti ta treo cac trong vat Py = 20N, P, = 3N lan luot tai |

!
|
|
A, B va dat mét gia dé tai O dé thanh can bang. i
|

Tinh OA.
GiAL

Gia su gia do dat ta1 O trong A 1 0 8
. N ’\ 2 7 7, 77 ) 77
khoang 1B, I 1a trung diém AB. l 7N

Cac luc tac dung lén AB © cac B

; -t = A - )
trong fwong Py, Py, P dat tat A, B, ) N

R

. R iy -
liee dan hot N cua gia d& O.
Khi AB can bang, ta ap dung quy tac momen déi véi truc quay
~ T N N ’
O. (momen cua N doi voi truc quay O bang khong) :

'qti“, + .(;11!) = 11‘!1)

P, .OA+P Ol =P, OB
P,.OA + POA — Alj = P, (AB — OA)
P, AB+T Al

Suyra® OA=—"—"""=07m
' Pp+Py+DP

Thi du 23.3

i Thanh BC khéi lugng m, = 2kg, gdn vao
tuong bdi ban 1é C. Pau B treo vat ning co
khoi lugng my = 2kg va duge gid can bang
nhd day AB. A duvc ¢dt chat vao tudng. Biét
AB L AC, AB = AC,

Xac dinh cac lyc tac dung 1én thanh BC.




N
o

Ginl
* Lure tac dung lén thanh BC -
- 7 =gl "
= Trong fuc Py cua thanh : I, = myg = 20N
i o ~ by =2
— Ly cing cua day trco my bang trong lue P; cua mo.
YV ey = N
PPy = m;z = 20N
. - P A
— Lic cang I cua dav AB.
N N 2 ’ X
— Lirc dan hot N cua ban ¢ C.
L0 N N , =g o —» N N . .
Khi thanh BC can bang, cac luc Py, Py, T khing dong quy tai mét

B —>
dicm trén thanh nén luc N cling kh(mg nam doc theo thanh BC. Ta

phan tich N ra thanh hai thanh phan N, I\\ dé khao sat.

A < ~ - y
* Ap dung quy tac momen dé1 vai
truc C
Y o TTTX
M = A+ B ;,
] [ ' [z 1A —T.y B
S . N s

. AB
TCA =P+ T, aB

Chicu M 1Een Ox - = T+ N =0 = N, =1 = 30N
Chicu (1) 1én Oy .
=Py =P+ N, =0= N.=DP, +DP, = 40N

Suy ra . No= INT A NT = 50N

¥

[\]
[0 9]



o

A0
6‘8/\

- . N R N
Goi a 1a goc hop bai N voi tugng,

N,
Ta ¢6 : tga = — =— =075

P
LSS

Suy ra : a = 37°

B BAI TAP LUYEN TAP :
* QUY TAC MOMEN ?

23.4 Mot thanh nhe gin vao san tai B. Tac
dung 1én diu A luc kéo F = 100N theo
phuong ngang. Thanh duoc git cdn bang
nhé day AC. Ap dung quy tdc momen

tim luc cang cua day. Biét o« = 30°.
C B
Bs : 200N AANNNSANAN NANNNNANY

Thanh nhe OB c¢6 thé quay_aqua_r:h 0.
Téac dung lén thanh cac luc F, , F, dat
tai A va B. Biét Fy = 20N, OA = 10cm,
éB = 40cm. Thanh can bang,
F,vaF, hop véi AB cac goc a. 8.

Tim Fs néu -

B = 90°

b) a = 307; g = 90°
o a=30"; 8 =60

a) o

bs: a)4N;
b) 2N;
c) 2,3N,




B

23.6

23.7

238

23.9

Banh xe ¢6 ban kinh R, khéi
luong m.

Tim luc kéo F ndm ngang dat trén
truc d€ banh vuot qua béc c6 dd
cao h. B4 qua ma sat.

mg‘/ZRh ~ K
5 el

bs: F
R-1h
‘ Tim lyc F can dé lam quay vat
a 7 hinh hép déng chdt m = 10kg
quanh O nhu hinh vé.
b Biét a = 50cm, b = 100cm.
72 s - F > 25N
Thanh gé dbéng chat AB, khéi
luong 20kg ¢6 thé quay quanh A.
Ban dau thanh nim ngang trén A B
san. Tac dung lén B luc nang F /(W s7r77

(luén vudng géc véi AB). Tim F dé
¢6 thé -

a) nang AB khoi san.

b) g1 AB nghiéng géc 30" so véi mat san.

bs o a) TOON

b) 86,7N

Thanh AB (m = 100g) c¢6 thé quay

quanh A duoge bd tri nhu hinh -
m; = 500g, my = 150g, BC = 20cm.




23.10

23.11

23.12

23.13

Tim chidu dai AB, biét thanh can bang

Ps : 25cm
Treo bon vat nang cdch déu nhau vao mot thanh dong chat (dai
3m; m = 6kg) trong 46 hai vat ngoai cung nam & hai dau thanh.
Vat niang ddu tién bén trai co khéi luong m, = 2kg, méi vat
tiép theo 16n hon vat trude lkg.
CAn phai treo thanh tai diém cach dau trai mot khoang bao
nhiéu dé thanh cin bing ?

95 . 1,75m
. . . R
Thanh dong chat dat trén ban ngang, nhd — chiéu dai thanh
4

khoi ban. Treo vao diau thanh nhd ra mot vat trong luong P
Khi P’ = 300N thi thanh bit diu nghiéng va mAat can bang.
Tim trong lugng thanh.

s 1 300N
Dung cdn don dé can mot vat. Vi canh tay don cda can khong
that bang nhau nén khi dat vat ¢ dia can bén nay ta can dugc
40g nhung khi dat vat sang dia can kia ta can dugce 44, 1g.
Tim kh6i luong dang cia vat.
ps 42
Ban ciau dong chat khoilueng
100g. Trén mép ban cau dat

mot vat nho khéi luong 7,52
Hbi mat phang cGa ban cau

T 7 sé nghiéng goc « bao nhiéu

khi c6 can bang biét rang
trong tdm ban cau ¢ cach mat phang cia ban cau mot doan
3R |

S (R la ban kinh mat oan caw.
3



23.14 Gié thoi vao xe theo hudng vudng goc véi thanh bén cta xe voi
van téc V. Xe ¢6 khdi luong m = 10%kg, chiéu cao 2b = 2,4m,
chiéu ngang 2a = 2m, chiéu dai / = 8m. Ap sudt gid tinh béi
cong thic p = pVZ véi p = 1,3kg/m® 1a khoi luong riéng cia
khéng khi.

Tim V dé xe bi 1at nga.

ps : 58m/s

23.15 Thanh dong chat AB co thé
quay quanh ban 16 A. Hai vat
¢6 cac khoi luong m,; = 1kg,
my = 2kg duge treo vao B bang
hat so1 day nhu hinh vé. (C la
rong roc nhe). Biét AB = AC,
khoi lugng thanh 1a 2kg.

Tinh « khi hé can bang.

ps . 120°

- CAN BANG CUA VAT QUAY

23.16 Thanh BC nhe, gan vao tuong béi
ban 1é C. Pau B treo vat nang cb

khot lrong m = 4kg va dugce gid
can bang nhd day treo AB. Cho
AB = 30cm, AC = 40cm,

Xac dinh cac luc tac dung lén BC,
PSP =40N; T = 30N; N = 50N
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23.17

23.18

23.19

290

Mot ngon dén khéi luong m = 4kg
duoc trec vao tudng bédi day BC va

20’ thanh AB. Thanh AB gdn vao tudng
bing ban 1é A, C = « = 30",

A
B 1. Tim cac luc tdc dung lén thanh
b

& AB, néu :

Z,

a) bo qua khdi luong thanh.
b) khéi luong thanh AB ia 2kg.
2. Kbi tang goc a thi luc cang day BC tang hay giam ?
bs: 1.a) T =462N; N = 23 IN
by T = 57,7N; N = 30,6N
Thanh AB khoi luong m = 1,5kg; dau B
dung vao goc tuomg, dau A néi véi day
treo AC, goc « = 45”. Tim cac luc tac

dung lén thanh.
B5: Ny =15N; N, =T = 75N

Thanh AB khéi lugng m; = 10kg, chiéu
dai ! = 3m gan vao tudmg bdi ban 1é
A. Dau B cua thanh treo vt nang
mo = Skg. Thanh dugc git can bang
nam ngang nho day treo CD; géc
a=45". Tim cac lyc tac dung lén
thanh AB biét AC = 2m.

ps T =212N; N = 150N.




23.20 Thanh déng chat AB c6 m = 2kg, gan

vao tuong nhd ban 1é A va git nghiéng

[

goc 60° véi tudmg nho day BC tao véi
AB goc 30°. Xac dinh dé iém va hudmg
luc dan hoi cua ban 1é dat lén AR.

Al a0° ps:  10N; nghiéng 60°

60° voi tuwong.

§ 16. PIEU KIEN CAN BANG TONG QUAT
CUA VAT RAN

A. TOM TAT GIAO KHOA

i. Ngfnu luc :

7 !
im=F.di
: i

(3 - momen cua ngau lyc

dd6i voi truc quay bat ki vudng

goc voi mat phang ngau luc).

1l. Piéu kién can bang téng quat cia vit rén :
~ Heé luc bat ki tac dung 1én vat ran tuong duong véi :
.

{ “ ¢ = .. .
| » mot ting luc ZF dattaiG

' mét ngdu luc
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~ Piéu kién can bang téng quat cla vat rdn :

-> —> ]

YF=0 |
0

Yoar 1
|

VO:O'(‘UO=O‘

(Yot tong dai s6 cac momen doi voi mét truc quay bat ki)

B. GIAI TOAN :

BAI TOAN 24

Can bang téng quat cla vat ran -
Chuyén déng don gian cta vat rin

M Phuong phap :

* CAN BANG CUA VAT RAN
Trinh tir khao sat bai todn cin bing cia mgt vt ran bat ki (c¢ hay
khing co truc quay cd dinh) :

— Xac dinh vit can b[ing cin khao sat, thuong la vdt chiu tac dung
cua nhirng luc da cho va can tim.

— Phdn tich hirc tac dung lén vat.

— Viét phuong trinh cin bang :

- —> )

' ZFX - (1)
F=0=¢

X TF, @

Yau=Y ar (3)

— Giai hé thong phuong trinh, ta tim ra dwoc cic dn s6"cua bai toan.

moou
o ©

CHU Y -

* Phuong cua hé truc toa d6 Oxy duoc chon sao cho viée giai

toan duoc don gian, khing nhdt thiét phar vuong goc nhau.
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* Truc dugce dang d¢ tinh momen luc ¢é thé duoc chon bat ki,
thudng 1a truc co nhidu lue chia bidt di qua de phuong trinh dugc
don glan,

* SO LUGC VE CHUYEN BONG CUA VAT RAN

Chuyén déng bt ki cua vat rin dugc coi nhuw tong hop cua hai
chuyén déng . tinh ti€n cung vr khoi tdm va quav quanh khéi
tam.

Var dieu chil v khi giai toan :

~ Vit chi chuyén déng tinh tién fdhg momen lirc d61 vdt khdi tam
byt ldn nhau.

— Xe chay trén duong vong, trong xiéc moté : hep hec tac dung cua
mat duong c6 g1a i qua khoi tam.

~ Banh xe lan trén mdt duwong : tong cac lic tac dung theo phirong
vuing goc vot mit duong bang khéng.

Thi du 24.1

| Thanh AB co khéi lugng m = 1,5kg,
dau A tua trén san nham, dau B ndi vaoi

tuong bang day BC nam ngang, goc
Lo = 60

a) Tinh cac lyc tac dung 1én thanh.

—_—

. . v
b) Biét hé s6 ma sat gidta AB va san la k = —— . Tim cac gia

tri @ dé thanh c6 thé can bing. Biét day BC luén nim ngang.

GIAI
a) Luc tic dung lén thanh AB -
o3
— trong luc U
N s _)1 N . - = B N
= lwc dan ot N va Iyc ma sat nght F o cua mdt duong

= , ~
— fiyc aing T cua day.




Thanh AB can béng :

— D31 vai truc di qua A

C
AB
3 = T . AB.sina = P.—/— cosa
3 2
1
g T:E.mgcotgazél,}f\'
— Téng luc
=g - == - -
P+N+F +T =0 (h
Chicu (1) lén Ox : Fre — T =
Chi¢u (1) 1&n Oy - -P+ N =
1
Suy ra : Fo=T= Emg,cotga = 4,3N
N =P =mg=15N
b) Goc a -
l?m la lye ma sat nght - Fo < kN

= Emg.cotga < k.mg

Thi dy 242 *

M6t nguoi di xe dap trén mét doan dudng vong nam ngang
ban kinh R = 10m véi van téc v = 5 nv/s.
Hobi ngudi va xe phai nghiéng goc a bao nhiéu so voi phuong

thing dung dé xe khong da ? Cho tgl4” = 0,25.

GiAl
Chuyén déng cia xc trén dudng vong @ khoi tdm G chuyén dong
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tron voi van toc goc w , chuyén dong cua xe va nguoi (coi nhu mot
vat ran) ¢6 thé coi nhu gdm hai thanh phan : finh fién cing khoi tam
G va quay quanh truc thang dumg qua khoi tam G vai van téc goc o
D¢ dé lap luan, ta xCt nguoi va xe trong hé quy chiéu gan voi
khoi tam.
p N s 3 = N PN
Luc tac dung 1én ngudi va xe gom trong lue D, lirc dan hor N va
> 2 ~ ~ =g 7 ~ A - 3\
lire ma sat nght Fg cua mat duong (F, huong vao tam quy dao), lirc
-

quan tinh F.

Khi hé thdng 6n dinh, trong h¢ quy chi¢u khéi tam, ngudi dung
~> —>

P =2 d = . . :
ven (khong quay quanh khoi t7m). Hop luc F = N+ T,  ¢6 gia di

qua khoi tam G.

Goc nghiéng tao boi xe va phuong thang
/ P
,,@ dung .

/

o a= (N

T()hg luc :

W > > - - -
B+N+F, +F, =0 (1)
Chi¢u (1) Ién truc thing dung
Fm
a ~P+N=0
Chicu (1) lén truc hudng tdm :
Fre = Fy = 0
Ta suy ra :
N =P =mg
Z
~ mv
Fre = Fg = 7
' K
F oo 2
Suy ra : tga = m =— =025
N g
a = 14°
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W BAI TAP LUYEN TAP :

243

24.4

24.5

24.6

* CAN BANG CUA VAT RAN

Khéi hinh hop day vuéng, khéi luong m = 20kg,

canh a = 0,5m, chiéu cao b = 1m dat trén san
ném ngang. Tac dung 1én hop luc F nim ngang /

dat & gitra hop. Hé s6 ma sat gida khoi va san ° '
la k = 0,4.

Tim F dé khéi hop bdt ddu mat cén bang (truot
hodc 14t).

Ds: F = 8ON
Thanh AB chiéu dai / = 10m, khoi luong
m = 200kg dat trén hai gia d& C, D;
AC = 2m, BD = 3m. Hai vat nang
800kg, my, = 300kg treo tai E, A;
AE = 3m.

My

Ap dung diéu kién can bing cta vat
ran, tinh cac luyc dan héi ciua gia do.

s : Ne = 3000N; Njy = 4000N

Bia tron dong chat, trong luong 40 N
dit thing dung trén mat phéng
nghiéng géc « = 30°. Pia can bang
nhé day no1l AB.

Biét gifa dia va mat nghiéng c6 ma

sat. Tim luc cang cua day.

ps: T = 10,7N

: Thanh AB chiéu dai [ = 2m, khéi luong
l } m = 3kg.

%%%EJ a) Thanh duvgc treo can bang trén hai
I

m}



24.7

day tai I va B nhu hinh: Al = 25em.
Dua trén diéu kién can bang cua vat ran, tinh cac luc tac dung
lén thanh.

b) Thanh dugc treo bing mét day & dau B, dau A tua trén canh
ban. Tinh céc luc tac dung lén thanh khi thanh can béang, biét
a = 30°

bs: a) T; =1714N

Tn = 12,86N

by T = 15N
F,. = 75N
N = 13N

Thanh AB ¢6 dau A tua trén san, dau B duoc
treo bdi day BC. Biét BC = AB = a

Xac dinh gia tri hé s ma sat gida AB va san
dé AB can bang.

24.8

249

V3
ps k= ——= (0,58
S22,
Nguoi trong lugng P; = 300N dung trén Vg,

ghé& treo trong lugng Py = 300N nhu hinh

vé. Chiéu dai AB = 1,5m. Hoi ngudi cin

kéo day mot luc bao nhiéu va ding & vi %
tri nao dé hé can bang? Bo qua trong
luong rong roc. \?
ps T = 200N; AC = 0,25m ) A
TR T
C

Thang cb khoi luong m = 20kg duge dua vao tuong tron nhan
duéi goe nghiéng a.

Hé s6 ma sat gita thang va san la k = 0,6.

Ay

30
o



)
N2
by

a) Thang dung yén cdn bang, tim cac lyc tac
dung lén thang néu « = 45°.
b) Tim cac gia tri cta « dé thang ddng yén khong
truot trén san.
¢) Mot nguoi khéi luong m’ = 40kg leo {én thang
khi @ = 45Y HOi nguoi nay én dén vi tei O
nao trén thang thi thang sé bi truot. Chiéu dai
thang [ = 2m.

Ps: a) Ny = 200N; Ny = F,, = 100N

1 3]
by a = arctg— = 40
" 1.2

¢ A0 > 1,3m

24.10 Thang trong luong P = 100N dua vao tudng tron va san nham.

24.11

Can nghiéng thang goc « dol véi san bao nhiéu dé nguoi co
trong lugng P; = 400N c6 thé tréo 1én dén tdn dinh thang 7

Biét hé s6 ma sat gita thang véi san la k = 0,3 V3
ps ;o a = 60°
Thang dua vao tudmng, hop véi san goc . Biét hé s6 ma sat
gitra thang v&i tuomg 14 k; = 0,5, véi san la ke = 0,4,
Khoi tam thang ¢ gida thang.
Tim gia tr1 nho nhat cua « ma thang khong trugt.

ps : 45°

24.12*Thang chiéu dai AB = [ nghiéng gbc « so véi san tai A va tua
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Khéi tidm C cia thang cich A mdt doan 5
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24.14*Hai thanh AB, BC dong chat, tiét dién

a} Ching minh rang thang khong thé can bang néu khong co

ma sat.

b) Goi k la hé sd ma sat giGa thang vdi san va tudng,
a = 607,

Tinh k nho nhat dé thang can bang.

¢) Khi k nho nhat, thang c6 truot khong néu mot ngudi co trong

. 2
luong bang trong luong thang dung tai D cach A gf ?

V35 -3v3
ps by k= T S08

¢) co

24.13*Thanh dong chat nam trong mot chdm cau nham, hé s6 ma sat

k, do dai thanh bang ban kinh chom cau. Héi thanh cé thé tao
véi dudng nam ngang goc 16m nhat bao nhiéu ma van can bang ?
Biét thanh nam trong mat phang thing ding qua tdm chom
cau.

1k
3K

fs i tgye =

déu, ¢6 cung trong luong P = 10N gan
v&i nhau va voi tuong tai ba khép A,
B, C. Tam giac ABC déu va nam trong
mat phang thang dung.

Tinh phan luc tai cac khop A, B, C.

PS: Ny = Ng=5VIN = 132N
Ny = 5V3N = 87N
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24.15*Hai try nhan dong chat m; = 10kg,
my = 30kg, tam O;, Oy dat tiép xuc
nhau gida hai mat nghiéng tron vudng

gbée, a = 60°.

Tim géc tao béi 0,0, va phuong ngang,
ap luc cua cac khéi tru 1én mat phang
va lyc tuong tac gitda hai try.

ps 0%, 200 N;

346 N; 173 N

24.16¢ 4 Khéi lap phuong tua mot canh trén
nén nha, moét canh trén tuong nhin.
Tim « dé khdi can bang, biét hé s6 ma
sat gitta khol va san la k.
2 a - 1 .
7 ps a0<a<z (\tga0=2k+1/‘-
24.17*Ba hinh tru gidéng nhau dat nhu hinh vé. Hé
s6 ma sat gida cac try la k, gita tru véi mat
phéang 13 k.
Tim diéu kién cua k, k' dé hé can béng.
ps: k> tg15° = 0,27
1 ~0
k’>§tg10 = 0,09 5

24.18 Hai khoi vudng gidng nhau,

khai luong mdi khoi la M.
duge kéo bot lyc F qua hai
¢ ¥ day néi AC = BC nhu hinh
vé. Goc ACB = 2a. Hé s6 ma
sat gida hai khéi la k, khai
M & dudi gan chat véi dat.
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Tim F dé khoi M & trén dung vén.

2kM
Ps F<MguoaF< SEE (voiktga < 1)
1 - ktga
24.19*Khdi dong chat hinh hép khéi luong M
¢d cac canh a, b gén véi m qua rong roc,
day noi. Hé sd ma sat gitta M va san la

k.
Tim diéu kién dé hé ding yén can bing.
M1 M b
Py > T —=1 va — > 2{“—1)
m  k m a

* CHUYEN BONG CUA VAT RAN

24.20*Trong xiéc md t6 bay, mdt ngudi di mé t6 trén thanh hinh try
thang ding ban kinh R = 9m. Khdi tAm ngudi va xe cach thanh
tru h = Im va vach mot dudng tron nam ngang, van tdc 20my/s.

Tim goc nghiéng « cia xe véi phuong ngang.
»s 117

Vat khoi lugng M c6 thé truot trén mat ban

24217 nhan. Trén M la mot khoi hop lap phuong
O% m gan véi M tai O. \
é W,____._ 7 Hoi véi gia tri cuc dai ndo cia F nam ngang
% dat 1én M thi hinh hop khong bi lat ?

ps  F=(M + m)yg

24.22*Khéi tru tiét dién lyc gide déu dat trén
mat ngang, chiu lyc F nam ngang. Xac
dinh hé s8 ma sat gita tru véi san dé N7/
khéi tru truot ma khéng quay.

3
bs k< ‘3— = 0,577
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K

f 5.3/\;:

24.23*Trén mat ban nhin nam ngang, mot qua ta

<}’

gdm hai qua cau nho néi véi nhau bang mot
thanh nhe, chiéu dai [, dat thang dumg.
Truyén cho qua cdu trén mot van téc dau
V_')theo phuong ngang.

Xac dinh [ d€ qua cau dudi bi nhac khoi 77 7

ban ngay khi bat dau chuyén dong.

o

v
Pyl =
2
Banh xe ban kinh R. khéi luong M ¢o
gan mot vat nhd khéi luong m duoc kéo
trén mat ngang va lan khong truot. Hoi
v6i van toc nao thi banh xe cé thé ndy
khoi mdt ngang trong khi chuyén déng ?

M-
RIS T gR(1+ }
* m’

§17. CAC DANG CAN BANG

A. TOM TAT GIAO KHOA

I. Can bang cla vit tya léen mot di¢m hodc mot tryc ¢d dinh :
.« Cdn bdng khong bén : Khoi tdm cb vi tri cao nhdt so véi
cac vi tri khac cda no.
‘ « Can béng bén - Khéi tam & vi tri thdp nhdt co thé co duoc.
« Cdn bang phiém dinh : Khoi tam ¢ vi tr hay do cao khong |
déi.
IL. Can bang cha vét tya trén mat chan dé :

« Piéu kién cdn bang : Gia cia trong luc di qua mat chan de’
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« Mue vung vang cua cdn bang : Can bing cang ving khi : |
) i

|« khdl tam cang thap

|+ dién tich mat chan dé cang lém.

B. GIAY TOAN
BAI TOAN 25

Khao sat dang cla can bang j

B Phuong phap :

+ CAN BANG CUA VAT TUA LEN MOT BIEM HOAC TRUC CO BINH

X

Can bang khong ben © duwa vdt rot or tri can bing mgt doan nho,
var s¢ tiep tuc rdi xa vl b cin barg. Trong tdm vil ¢ cuo whiit.

%

Can bang ben @ dua it ron v i cdn bang mot doan nho, vit sé

gquay e v bl can Z.Jﬁng‘ Trong tam vdt o tiz(fji nhat.

* Can bﬁng phim dink © dira vdt vor v1 b1 cin bﬁng mét doan nho,
vdt cdn bing ¢ o tri moi. Trong tin vit ¢6 4o cao khong thay do
theo v1 tf

- CAN BANG CUA VAT TUA TREN MAT CHAN BE

Dicu kicn : Gid ctia trong lue di qua mat chin dé

Thi dy 25.1

Vat thé dong chdt gom mét phan hinh try
chiéu cao h va mot ban cau ban kinh R. Biét »
trong tam ban cdu nam thap hon mat phang

I3

ban cau mét doan g

Tinh h theo R dé vat co can bang phiém dinh. Cho biét cong |

f
|
|
|
|
| thic tinh thé tich hinh cau Ia ;

| V = JuR
! 3
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GIA]

Khi ta dat vat thé dé truc d6i xdng
nghiéng mot goc nho so vai vi tri ban day,
d6 cao cua tam O cia ban cau khéng thay
d61 (cach mat san mdt dean R khdng d(Svi).

Do do, dé vat co can bang phi¢m dinh,

trong tdm cua vat thé phai nim ¢ O.

20
A

vt 4

Goi trong tAm cua cac phfm hinh tru va hinh ban cau la

0,,0,, dua tréen quy tac hop luc song song, ta co :

14 ,,
00, my V; 238
00, m; Vi oz REh
1
—.h
; 2 X _ R
3R 3h V2
8

Khéi hop day vudng canh
a = 0,5m chiéu cao b = 1m
dugc dat trén mat phang
nghiéng, hé sd ma sat gida vat
va mit nghiéng la k = 0,4
Khi tang dan «, khéi hop sé
truot hay dé trudce ?

Ginl

- N, —)Y N
Luc tac dung lén khéi hop  trong fuc P, lirc dan héi N va lirc ma

= T N
sat Fe cua mat san.

— Khi khéi hop truot, phuong trinh chuyén dong cua khéi tam

Ola:
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. Y 7—: . NG 1
7 [RIE = ma (H
Chiéu (13 ien Qv
N Poons e = T = mmns
\\ Jp— J—
hidu (1) len

-~
P Psin e = b, = ma { bk &

l\m khot hop ot - ma oat 1o ma sat truot Fopy = kKN va a > 0.

ey ‘* (’}(,

= ’tg(( ko= l),J, = > 22
- .
1v ihi gla cua trong ted P ndam ngoar mat chan

-
G (day tons Khi de, Tost o nen met momen dre lam khoi hop

quay Gl

ot Rhi Pooo gia dioqua A Khi d6
o o= AOH = = = = (03 > a = 267

- 4 1 - i
Khot hor se Qo kit c e > 20

Sy sanh har ket qua trén, ta suv o . khi ting dan « khoi hop s¢

prercs ki do

-

M BA! TAP LUYEN TAP

EM HOAC TRUC GiU

o

© AN BANG CUA VAT TUAT TREN MCT B

r‘;—»

33.3% Flinh cau ban kinh R chua mot
men b o dav, Khl hinhe Au quav
guani true thang dung volvan
t6e soe o du ion thi b cung
Ay vt hinh cau, o v tri xac ;

dinh b goc .
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25.4*

X4c dinh céac vi tri can béang tuong déi cha bi va nghién cuu
su bén ving cla chung.

Bs : a) Pdy hinh cdu.

Bén néu w <»\/ £
R
Khéng bén néu w >'\, ;’E

Bén néu w >'\’ g
R

Khung day c6 dang hinh tam gic vubng véi & = 30° dat trong
mat phang thing ding. Hai vat
m;= 0,1kg va my = 0,3kg ndi véi nhau
bing day c6 thé truot khoéng ma sat doc
theo hai canh khung day.

Khi hai vt & vi tri can bing, luyc cing

cda day néi va goc 8 1a bao nhidu ? Can
bang la bén hay khéng bén ?

* CAN BANG CUA VAT TUA TREN MAT CHAN BE

C6 n tam dong chat nhu nhau, chidu dai
s 21 dugc xéD chéng lén nhau sao cho tam
7 trén nhd ra mét phéan so véi tim dudi.

RG]



s

Xac dinh chiéu dai phan nhb ra t5i da cia mdi tdm dé hé van
con cin bang.

be o Tik trén xuong @ x; = l
1
256 Coc nudce chia do c6 khéi lugng 180g va trong tdm (cla coe
khéng) ndm & dé chia thi- 8. Mdi do chia ung véi 20cm®.
Hoi d6 nudce té&i dé chia nao thi can bing vimg vang nhat ?
Trong tdm chung cta nudc va coe by gid s& & do chia nao ?

Bs : Miyrc nunde va trong tdm chung ¢ 46 chia thit 6,

HUGNG DAN GIAI BAI TAP LUYEN TAP
Phan TINH HOC

7
1
22.6 Theo tinh chdt cua hinh thoi, dé thdy :
—> = —
Do do :
—> = - > —>
YF=F +F+F =2F
> | hwong F,
LF coH ! g5
| 16 16n 20N
R
22,7 Tuong tu bai 22.6 ta c6 : /4\\
Fp+iy = = F
17y = 2 ~
- e 120 /o0 N
Do do : v R z}
- - - . . N CERN ’
ﬁ +F;+ Fy = 0 Vat can bang 120 ‘\\ ,
e
W
ey
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22.8 TPhuong trinh can bfmg Iuce

YevVe

%5

| -

- > - -
T+ Fg +F, =0
Suy ra : -
r Fn
| F,, = Tcosa = 50N
b
i Fy = Tsina = 87N
L =
7
229 Khong ma sat = Cac luc ddng quy ¢ O.
Phuong trinh can b?mg e :
> > - >
T+P+N =0
QA S .
f . uy ra
2
m
C Tz—ﬁ—; N = Tsina
cos a
> R 7
17 N 0 N Nhung : sina = 7 = _;
by AC+R 25
7 s
Y \ 24
\_’/\/ wosa = V1 —sinfa = —
G >
= T =25N;N=7N
N
22.10 "
?ms 1N Z—F,
q—+"—':" —
I/// }:F -
?2 Fns

Phuong trinh luc

P oE,+BaNaF, =0

08



A

a
> YF = ZFCOSE

Chicu lén hé truc Oxy =

N=P=mg; LF=F, = kN = kmg

Do d6 :
Y F 2Fcos
k = =
mg mg
22.11 Tac dung cua D lén hai thanh AB, AC la
N - = . =
do hat thanh phan Py, PycualP trén
48 phuong cua hai thanh nay.
BN P, = Pcosf; Py = Pcosa
oS

\ Theo dinh luat lII Newton, cac luc

dan hdi la

Ay
\\
N
A
\Nf:;\}l\? F; = P; = 500N ; F, = P, = 867N
TR ST

B
7

CHU Y : Cach giai khac :

Céc phan luc dan hdi cua cac thanh
AB va AC c6 hudng nhur hinh vé.

Theo dinh luat Il Newton :

Do d¢é -
Fy = Pcos B ; F, = Peosa.

22.12 Cac luc cang cua hai day AB, AC la :F] , 1_?2 . Ap dung dinh

luat Il Newton suy ra
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PN
N, 62

F+ %= -7
iy = —
y 1 2
Chi€u lén hé truc Axy va giai ta co
AN mgV2
/o Ty=—F—""= 104N ;
7 : v3 +1
2 ‘
x X T, = T,V2 = 146N
A
cHUu v : Co the dung tam giac luc va ap
. dung dinh Iy ham sin dé gai thay vi ding
=P phep chiéu

22.13 Dung tam giac huc tuong ung ta ¢o
F T P

sinf  sina  siny

Suy ra :
sin60” ]
= mg = 669N ;
5in 15°
sin 45° o
= —mg = 546N
sin 15
22.14 Lirc cing T = Dlam xuat hién cac liec dan
N —>
hoi ¥; ¥ va luc cing T'.
T=T="P
Ap dung dinh ludt lII Newton :

= > > =2
T+T+F+F =0

Chiéu 1én hé truc Axy :

f Tecosf - Tcosff~F =1
i} F—Tcosa—Tcosa = 0
Do do :
= 3464N

F =0:F =2mgcosa
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22.15 Phuung trinh can bfmg e

> S5 - -> .
P+T+N =20 N
Chiéu lén hé truc Oxy : .\.},\‘/?\\
f . ! B
i mgsin \ P
|TC()SV*PSilia=O$C()S"=_&—:>‘/=300 \iLe
J ! T oo X
| AN
[+ Tsiny — Pcos @ = 0 = N = Pcos & — Tsin ; fﬁv/
!. N + Tsiny CcOs & COS siny /;T})
Suv ra "
. i
g =60"—y =307 )
P : =8
N =N=10V3 N = 173N
22.16 Phuong trinh cin béng lue

y
\/ Chiéu lén hé truc Oxy :
- X
T ‘
oo | T30s30° — T, — P,sin30" = 0
- § ; )
- N + T5sin30° — Pycos30” = 0

N

V(’Tl T2 = ng;Tq = m’;g,
SUy ra :

my = 2,9kg ; N = 54N

22.17 Phuong trinh can bﬁng Iure -
= > ~> - —>
P+ N+Ty+Ta =0
Chiéu lén hé truc Oxy :
. Pysin30% = T, = Tosin30° = 0

i
I
é

J N + T2C()S3OU - P«icos?)()O =90

Suy ra :

my = 1kg ; N = 173N

Wy
—
o



22.18 Phuong trinh can bﬁng lurc -

e == —>
P+N+F+F =0
Chiéu 1én truc Ox :

Psina — F —Fsina = 0

Suy ra .
e Mg
3
22.19 Theo dé
] h 5 12
sing = — = — = cosa =
! 13 13

Phuong trinh can bfmg luc:

> > > - —
F+P+F +N=0
= Pl -
a) F song song voi mat

phing nghiéng :
Chiéu lén h¢ truc Oxy, suy
ra

[
F = (sina —k.cosa)mg 7
= 14,6N

b} I?S()ng song vai mat phing ngang. Chi€u 1én hé truc Oxy,
suy ra

(sina — kcos a) mg

- ~ 152N
. cosa + k.sina
V4 .
20.20 Ap dung dinh ludt Il Newton :
Eile /\\ > - = —>
! ; \\ T + Tl + T2 = 0
TN
ol Chi€u lén hé truc Axy suy ra :
A X
7



(‘N -AVQQ$‘
208

sin ay
T1.sinay; = Ty . sinay; = — =
Sin oy

Ul an

Mat khac : @y +a; = 60°. Do do suy ra :
tgar, = 05 =2 ap = 27°% ap = 33°
Tycos ay + Tycos ap
m = - = 15,3kg
)
2221 Giai twong tu nhu bai 22.20.

2222 Phuong trinh can bfmg Iuc
= -
P+T+N =20
Dung tam giac luc va ap dung tinh
chat déng dang cua tam giac, suy ra :

P _T_N
d+r | ¢
Do d6 :
)
T = mg = 0,8N;
d+r
r
N = mg = 0,4N
d+r

22.23 Trong tdm cua ba khdéi tru (trong mat phéng thfmg dung) tao
thanh tam giac déu 0;0,0s.

{/// 0oy . {31
[ 4 - :

\<' /g‘/ EZA s
T Sl /~”§_\\\ PN VAN
7’/ . \\\\\ N N\ // A /_a \\
. Ny ~ £
i /es;,w/aew NS\ A SR Ly
Vo DZ /\\\\ 03 O
AN ’/ SN \\\ ~/
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Lire nen do trong luong khéi o trén tac dung c6 phuong la duong

théng ndi hai trong tam.
P
Py=Dy=—
E
Phan tich fuc nen theo hai phuong nim ngang va Hing ding,

ta suy ra .

. 3P
—~ Juc nen lén dat : Nyg=P+P, = —2* = 180N

— e nén én tuong . N, = 7, = = 34,6N

22.24 Phuong trinh can béng luc

- - = —>
P+NA+I\H:O

Chiéu én hé truc Oxy :
Np = Pcosa; Ng = Psina

> = , =R
Vi N, Ng giao nhau ¢ F = P ¢6 ¢4 qua F.

Dodé: x = (90 —a)—a =(90" — 2

o
or}
PEREE O]

N '
> (14 )F =10 > Fy = 4N Fy = 6N
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Fy QA
b} f:”(‘;f;=4 Fo—F, = 3F = 10,5

= F, = 3,5N; F, = 14N

2226 a) Hop luc co d6 lon @ F = Fy + F, + F; = 100N

~ = ~ el ~ =
bPat F'5 1a hap luc cua Fyvak,,

Y 4 [ 2]
R e ¢
| f 1 = | dattai H voi CH = 20cm
H i IS , . _ )
N = | Fa=F, + Fy = 50N -
i P2 ! > = >
o =t Fla hop luc cua F.va by
» SONg Somg. cung cinéu, bing nhau.
o N BH
= F dit tai [ voi BL = HI = N = 35c¢cm = Al = 0,65m

b) Phan luce cua gia d6 phai dat ¢ L

= giadocoviwmilal;luenen: N =N = F = 10N

2227 ay P =P, +D, = 300N

G0 _oC e *
PP ? |
20 AL R !
= I = ”‘}—cm J i
o ~§;! i ‘
oAl MBI e
= Al = , T = Tyem 7!
= 56,7cm
‘\‘j"; \\U I . lB N
by = = — = —— = N,- -~ D= 130N
(B 1A AB ~ AB
Ny = P = 170N

[VS]
o
[}




22.30 Do tinh ddi xung = G nam trén

dudng thing OO’ vé phia day.
Trong tim cua dia nguyén ven la - a -

tdm O; trong tdm cua dia bi khoet 1a O”.

B 1a hop luc cta hai luc Dy, D,
a ngp wce cua hat lac 17y, 17 _P.)* —é—y
R?
_ J T
oc P om VS5 4 1
OO‘ Pl mi ti S1 R2_3
37—
a
R
>  0OG ==
6

2231 Giai tuong tu bai 22.30

22.32 Ap dung phuong phap toa do : Y
a 3a
2m— +m— S
4 5a 4 G’ ;
K- = Y- = T = T i
G TG 3m i2 . T / :
o %
AN
y A
0 X
—
2233 Ap dung phuong phap toa dé Vi
!
! {2m) {(3m)y {4m) (5m) x
{mj %r @ & — ®
0
i
i
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234 Can bﬁng déi véi truc quay o B cho :
i F S = 9z (Mﬁa =0)
= F.AB=T.AB .sin«
MR
B F
ki T = —— = 200N
sin a
R
ANNNN
23.5 DGi voi truc quay 0 O
Mi_i = 9/[}—2 { Mﬁo = {)
OA _ .
a) F,, OA=F . OB=>F = " F =4N
OR

OA B ]
b) F1.OAsma=F2AOB$F2=‘~B.sma.b1=2N

<) F,.OA sina = F,.0OB.sinf

4 Fy = ————.F, = 23N
OB .sing

23.6 Khi banh xe vuot 1én duoc bic,
ddi vai truc quay ¢ A
A, > 3L,
i< 2

(khéng 6 phan luc & B
Mg = 0)

’

> F([R - h)>D VYRE = (R - h)?

mgY 2Ri — I
R -4

Suy ra F >
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23.7  Khi vat quay quanh truc qua O -

M > M3 (A = 0) a 7
. e
> F b>D = o 4
o

Suvra: F> 2 mg = 25N
‘ 2b

238 a) Can bing ddi voi truc quay A :
o )
F
Mz MB
A G >  FaB=zp
(erzz 8 2
P 7
- F = 7 = 100N
S 2

b) Tuong tur trudng hop a)

Mz = 93

AB
= F.AB=DP.—Tcosc

L
D

> F = -Z’cosa = 86,7N

23.9 Can bang do1 voi truc quay A
I
AB
2
A C G =
07 2 AB
= P‘—2~+P1(AB - BO)
= P .
= {Z+P;) AB-P, BC
1.7 27



Bt

N

Vol Ty = D5 suy ra

) BC = 25em

23.10 Can bang d6i voi chuyén déng tinh tién :

:>T=T]+T2+’T'§‘?‘T4 + D=

-4
rr = (my + my +my+m; + mjg
1' Can bang d6i voi truc quay A:
t . - -
! ME = -31?2 + 9[;—2 + AR+ A
A G J I B AB 2ZAB
LTI ; 77 = T‘A}=T2.—-;+T@.——+
b L f + Ty AB+ D =
’ Tty A
4 T "
— ;i 2[;, .
P > T Al={"+—+T,+~ AB
-3
cm;  2my .
[+~ + = +m,; AB
3 3 2 it
Suy ra : Al = = 1,75m
m; +my;+m;+my+m
23.11 B6i vai truc quay ¢ O khi
bat dau mat can bang .
M, = Al
3 i3
' A G B
AB . AR Ty T T
= p - =T .- B : O A .O ¢
4 4 i
Suyra: P =] = 300N I o)

2312 — Can bﬁng lan (L) -

PlLo= Fa

1ig =
T

—
.rx.’z

=yl = mi, (1)

\




s
— Can bang lan (11) :
Py = Pyl = myl; = myl, (2)
Ta (1) va (2) .

m, = \/)m]mz = 42g

23.13

Can bang doi voi truc quay o A (a5, = 0).
My = 93

= P.OG. sina=p.R.cosa

=> M,;sina = m.cosa

> tga =02 =>a=11°

23.14 Khi xe bit dau 14t nga
2a afg = Mg
{truc quay : banh xe)
+ G
F . a
2b = Fb=Pa=>F=gmg
¥
— + Nhung * F = pS = 2pbl = 2pV?bl




Suy ra :

23.15 Can bang ddi voi truc
quay A :

ﬂ[TZ = ﬁ[’rl -+ ﬂtp
a
Py AB.cos— =
2
=P, AB . cosf+

AB
+P.“2—C03/3

> COS T = —cCosa = cos(m — «)

« 2 o
n—a=5 2> a="=120
Do d6 : 3

a
nT—a = ——2‘ = a = 2r (loai)

23.16 Can bing ddi v4i truc quay & C :
si = ofg > T, AC = T,. AB

 AB Y
T, = mg = 40N ; T, :‘A‘émg=30N
X

Phan luc N c6 huong CB. Ap dung A T B
dinh luat [l Newton.
T +T,+N=(

Chi€u 1én hé truc Oxy =

Ty AB AB

N = ; sina = - = = - =
sina BC  VaB?+ AC?




23.17 1.a) Phén lye N c6 huong AB o
Ap dung dinh luat 11l Newton :
- > —» - i y
T+T+N=0, T=P=40N h 1
Chiéu lén hé truc Oxy = U S
: P
T = —— = 462N ; A B
COS
- Pre o = 2 ] W
N = Ptga = 23,IN N
,C 17
b) a y Phan lye N ¢6 phuong ndm trong
7 | goc BAC.
X

Phuong trinh can béing lire
TeB TN -0,
T=P=40N; T = = 20N

=Y F Chiéu lén hé truc Oxy =
T

z
]

T'sina =
Ny = P+I” —Tcosa = (m+m')g—Tcosu
Can bdng d6i voi truc quay & A :
, ] m’
M, = M+ M, = 1T ABcosa = <m + —) g . AB
T T |5 2
Do do -
T = 57,7N; N = 30,6N

2. Theo trén :

’

m

(m+)e

T = 2B hoae T = T
COSs & cCOos a

Tang a thi luc cdng T' tang,

322
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23.18 Phuong trinh cin bing luc -

Chiéu lén hé truc Oxy

y N1=P=15N
[ =
o x )

Cén bdng d6i vdi truc quay & B -

=> > - > -
P+T+N;+N, =0

M, = M,
P
AB
= T.ABsina = P.—cosa = T =&
2 2tga
Do dé6 :
N, =T = 75N ,
23.19 Phuong trinh can bing luc : l 7
- - > - o X
N G Aa
Cén bang ddi v4i truc quay A : i
c
M, = M, + M,
T8 R
G

i AB
=>T.ACsina = P1.*2—+P2.AB

AB /D
= ——_—(—+P2> ~ 212N
ACsina \ 2
Chi€u phuong trinh cdn bing lire 1én hé truc Oxy :

Ny = Tcosa ; Ny =Py + P, - Tsina = 0

= N =N, = 150N

23.20 — Thanh AB cin bing khéng tinh tién =

> 2> - -
P+T+N =0
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N =2 ~ = - . . i
Vi PvaT c6 gid giao nhau o [

> . LY
= N o gia

Gl la duong trung binh

= Al L BC

3‘ “ sy ~ . 3 8
N hop vai tudng goc 8 = 607

— Dung tam grac luc ta duoc

Al

P

N
5in30 ¢
.
= N=-—=
b

sin 90°

10N

243 7
! V7
| L
[+ Yy I// - -
/
__
‘ ¥

7

e

— Vat bdt dau truot

-

> =
+P+N =0

4 -
F+Fo

Chi¢u 1én hé truc Oxy =

e

=1 =m

g
bF=F,..=kmg =30N

— Vat bt dau 14t (tira vao canh 0 O) ¢

A, = AL, (9, = U)
! P I
b a
= F - =P.7
2 2
- a . )
= I =-mg = 100N

iy

Vay vat bat dau mat can bang (trieot) kht F = 80N
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244 - Phuong trinh can béng
Iae =

N("‘?‘Nsz“}"Pl—TA

—
=D + P; =P, = 7000N 7 Mo
. . A $e |
— CAn bang ddéi vdi truc : i
B 1
quay ¢ D : | i
A C! E G ) B
s + My = M+ O, —— . 1
XNC Ta P Py LA Y/
= Ni . CD+P,. AD = P
=DP.GD+P, ED 2.7
Suy ra -
[ (m.GD + m; .ED — m,. AD)g
| Nc = = 3000N
i CD
| Np = 4000N
24.5 . Xeét truc quay qua A :

Mo = My (M, = o, =0)
T P N F

ms

= TR (1 + cosa) =P.Rsina

sin &
T=—"""—"P = 10,7N
1+cosa

246 a)* D =mg=30N;

* Xét truc quay qua G :

M, = M, =
i Ty GB GI IB

T, = 17,14N
= !




248

326

b) * P = mg = 30N
* Xét truc quay qua A !

- =

My = ﬂ{__)
T P

(3, = M, = 0)
N F

me

P
>T===15N

2
= —> >
*P+T+N+FEF, =0

Chiéu 1én hé truc Oxy = F . = Psinag —Tsina = 7,5N
N =P.cosa—T.cosa =13N
Phuong trinh cin bf“mg lure
O - —>
P+T+Njy+Fpe =0

Chiéu lén hé truc Oxy -
V3

F,..=——"—; N, = mg-—
ms 2 A g

SR

Can bang d6i vai truc quay o A ¢

TTT777 777 7 m
A ‘[:’;54/3‘/ ?y[?: M, = T= ms
2

2
Do do :
mg\/§ 3mg
Fms ="y Na=

Ma sat nghi = F o < kNy
V3
Suy ra : k>—3“z0,58

— Xét hé (nguoi + ghé). Phuong trinh can bang luc :

- = > > —>
T+T+P+F =0



U0
Sy
>.674$

Taco: F =F=T, T =2T = 2F F 7
> 4F =P
P Pi+DP
= F=—=——" = 200N
4
=

— Xét can bing cua gh€ ddi voi truc quay ¢ A

Moo= Mo+ My (Mo = 0)
. T B, "N, T
" 7
AB
=4 TAB=P2_E‘+N]AC
CG R
27077y  Can bang cua nguoi trén ghé cho :
= - - -
- Pi+Ny+F =0
PZ
Do d6
P, Py
(T-5)aB  (F-—)AB
2 2
AC = = = 0,25m
249 a)* P= mg = 200N
= - - => -
* P+NA+NB+FmS=O -Nv v
= N, =P =200N; F, = Ng ; B
“
* Xét truc quay qua A :
v d G V
AB Ny “
M,= M, = P —cosa =
v B 2 — %
= Ni.AB.sina a P
77T, ol
Fms

= 100N

N~
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b) Didu kién : F o < k.Nu. Theo ly ludn & céu a) (vdi a thay

d6i)
Foo=Ng= L
ms = B Atga
: 1 1 0
Np=P=>tga>_"="_"=>a>40
2k 1,2
¢) O : vi tri nguoi khi thang bat dau
truot.

Taco: Ng=F, =kNy;

Ny = P+ = 600N

=>Fms

360N

Xét truc quay qua A :

M, = M.+ M, i
Ny r P A Frns

AB
= NB.ABsina=P.7‘cosa+P"AO’.cosa
OO =13m

24,10 Giai tuong tu bai 24.9

24.11 — Phai ¢6 :
—
frns Frs < koNp 5 £ = KqNp
T — Céan bﬁng khong tinh tién cho :

B B - > - > sd -
U (k) P+ Ny +Ng+F+ip =0

G ; Ng = Fg s fms=P_NA

EA y
Do d6
a«a B Ng < k,Na: P=N, = kNy
7, o7
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— Can bang ddi vai truc quay qua B cho

My = Ma+ M,
N, P E

AB
= Nj . AB.cosa = P.Tcosaﬁ-Fms.ABsina

Vay
Np = koNj; Ny —2Ngtga < kN
> Na = (k) + 2tga)Ny = (kg + 2tg a)koNy
1 Ky ¢
tgazi—?=>tga2]=>amm=45

255 Ta nhdn thdy mat chdn d€ cta mdt tim nao d6 1a dién tich chdp
nhau cia no va tAm bén dudi.

— Xét tdm trén cung. Trong tdm

1 . s N ., o
cach dau mat nhé ra doan /.
/[ RN, SR Theo diéu kién cin bang,
]
% 3
P suy ra phannhé rala : | = ;

— X¢ét hai tdm trén cing cdn bang theo di¢u kién cua dé.

Trong tdm chung cua hai

tdm (1) va (2) cach ddu mit nho 'é"
ra cua tdm thu hat doan — - = T
2 e
= Phan nhd ra cua tdm thae Z
haila . 7 B
<

— Xét ba tdm trén cling can bang theo diéu kién cua dé

Phan nhé ra cta tim thia ba 1a x xac dinh béi
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e
6‘34/.

P — x) = 2Px

!
=> X =
3
Téng quat, phin nho ra cua tdm thir i la x; xac dinh boi :

Pl —x;) = (i — 1) Px

256 — D6 thém mot Iop nude
moéng. Tudng tuong c6 the git

nguyén hinh dang lop nudc d€ dat

ngang c4c nudc.

Ap dung qui tic hop luc song
song = Trong tam cua h¢ la
G € GG, = G & thip hon Gy = can bang bén hon.

— Trong tdm cua G co Vi tri thap nhdt khi G nim trén mat
thoang cua cft nude d6 vao.

GGn . Pﬂ = GGO s PO

20x = (8 — x).180

NP

> x> +18x — 144 =0
2> x=6
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FANNT
N L)

CHU i : C6 thé gidi theo cach khac nhur sau
D6 thém lop nudc ¢6 d6 cao x vach. Trong tdm cta hé xac dinh
bai
GG, 180 9

GG, 20x  «x

X
8 - —

C‘Gn GC‘O C'nGO 2 16 — x
9

9  x x+9 x4+ 2x + 18
16x — x° (x-—6)2
CGC="T"—"=2-""=¢<
2x + 18 2x + 18

G thap nhat khi GG Ion nhit = G,G = 2

= x =6
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PHU LUC
THUAT NGU' VIET - ANH
(Vietnamese - English Terminology)

- Ap suat . Pressure
An s6 . Variable : unknown

— Ban kinh : Radius
Ban kinh vecto . Radius vector (position vector)
Bién dang . Deformation
gién do . Amplitude
Bién s¢ © Variable
Bién do6i déu . Uniformly varied
Bién déi khéng déu . Non-uniformly varied

- Can béng . Equilibrium; to balance
Can bang bén . Stable equilibrium
Can bang khéng bén : Unstable equilibrium
Can bang phiém dinh . Indifferent (neutral) equilibrium
Chuyén déng © Motion
Chuyén déng co hoc . Mechanical motion
Chuyén déng cong . Curvilinear motion
Chuyén déng déu : Uniform motion
Chuyén déng khéng déu . Non-uniform (varied) motion
Chuyén déng quay . Rotational motion
Chuyén déng tinh tién . Translational motion
Chuyén dong théng . Rectilinear motion
Chat diém Point mass
Cham dan déu . Uniformly decelerated (retarded)
Chinh xac . Accurate
Chi s6 cd nghia . Significant digit
Chu ki . Period



Céng
Céng co ich

Cong can (cdéng am)

Coéng dong (céng duong)

Coéng cla luc dan hoi
Cdng cua luc ma sat
Céng cua trong iuc
Cong suat

Céng toan phan
Céng

Cong van toc

Cdng vecto

Co hoc

Co hoc chat diém
Co hoc Newton

Co hoc ¢6 dién

Co hoc luong tur
Cung tron

Bai lvong

Bai lugng hdu hudng
Bai fugng vat i

Bai luong vé hudng
Bai luong vé goc
Binh luat

Binh luat | Newton
Binh iuat I Newton
Binn luat lli Newton

Binh luat bao toan

: Work

. Useful work

: Negative work

. Positive work

© Work done by elastic force
: Work done by frictional force
: Work done by gravity

: Power

. Total work

© Addition; to add

. Velocity addition

. Vector addition

. Mechanics

. Point mass (particle) mechanics
- Newtonian mechanics

. Classical mechanics

: Quantum mechanics

. Arc of circle

. Quantity

: Vector quantity

. Physical quantity

. Scalar quantity

© Angular guantity

. Law

. First Newton's law

: Second Newton’s law

: Third Newton’s law

dong luong : Law of conservation of momentum

Binh iuat bao toan cdng . Law of conservaticn of work
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Binh luat bao toan
nang luong

Binh luat Hic

Binh Iuat van vat hap dan

Binh ii

Binh Ii Pi-ta-go

Diéu kién dau

Bo luong hoc

D6 cao cuc dai

Bé chinh xac

b6 doi

Bo6 déc

B lon

Po thi

D6 thi cla y theo x

D6 thi cla s theo t

D6 thi cla v theo t

Bong hoc

Boéng luc hoc

Bboéng co

- Béng luogng
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Béng nang

Bon vi

Bon vi co ban

Bon vi dan xuat

Budng thang

Buong cong

Buong kinh

Buong nghiéng vé mét bén

Budng véng

[

. Law of conservation of energy
. Hooke's law

. Law of universal attraction
© Theorem

. Pythagora's theorem

. Initial conditions (initial vaiues)
. Metrology

: Maximum height

. Accuracy

. Displacement

. Slope

© Magnitude

© Graph

. Graph of y versus x

. Graph of s versus t

. Graph of v versus t
 Kinematics

. Dynamics

. Engine

: Momentum

. Kinetic energy

- Unit

. Basic units

. Derived units

. Straight line

. Curve

. Diameter

: Banked road

. Curved road



Gia toc

Gia t6c goc

Gia t6c huong tam
Gia toc tiép tuyén
Gia téc trung binh
Gia toc tuc thot

Gia cua luc

Giai

Giai bang phép cong
Giai bang phép thé

Géc

- Ham (sd}

Ham bac nhat

Ham bac hai

Ham mi

Ham tuyén tinh

Hang s6 hdp dan

Hé s6 dan hoi

Hé sd ma sat

Hé kin

Hé phuong trinh

Hé quy chiéu

Hé quy chiéu quan tinh

Hé quy chi€u khong
quan tinh

Hé thuc doc lap voi thoi gian

Hiéu suat

Hinh chiéu

Hoanh dé

Hop iuc

. Acceleration

: Angular acceleration

. Centripetal acceleration

: Tangential acceleration

. Average acceleration

. Instantaneous acceleration
: Line of action (of a force)
. Solve

: Solving by addition

1 Solving by substitution

. Origin

© Function

. First-degree function

. Exponential function

: Linear function

. Constant of universal attraction
. Coefficient of elasticity

. Coefficient of friction

. Closed system

. System of equations

. System of reference

. inertial system of reference

. Non-inertial system of reference
: Time-tndependent relation

. Efficiency

. Projection

. Abscissa

. Resultant force

. Second-degree (quadratic) function
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Hop sé

Huong

Huong tam

Khdi luong

Khoi luong riéng

Khoi tam

Lo xo

Luc
Luc
Luc
Luc

Luc

Luc
Lyc
Luc
Luc
Lyc
Luc
Luc

Luc

can
dan hdi
hdp dan

ham

hudng tam
ké

li tam
quan tinh
16ng hop
tuong tac
tharh phan

truc doi

Ma sat

Ma sat nghi
Ma sat truot

Ma sat lan

Mat phang nghiéng

Momen iuc

Ngau luc

Ngoai lyc

Nguyén i

. Gear-box

. Direction

. Centripetal

. Mass

. Specific mass

: Center of mass

© Spring

. Force

. Force of resistance
. Elastic force

. Gravitational force

. Braking force (decelerative or retarding

force)

. Centripetal force

: Spring balance

: Centrifugal force

. Inertial force

: Resultant force

. Force of interaction

. Component force

. Equal and opposite forces
. Friction

. Static friction

. Sliding friction (kinetic friction)
. Rolling friction

. Inclined plane

: Torque; moment of force

: Force couple
. External force

: Principle



Nghich dao

Ngoai suy

Ngon

Nhanh dan déu

Phan luc

Phuong trinh

Phuong trinh bac nhat

Phuong trinh bac hai

Phuong trinh chuyén dong
Phuong trinh van téc
Quan tinh

Quay

Quy tac

Quy tic hop luc dong quy

Quy tic hop luc song song

Quy dao

Roi

Roi tu do

Tam xa

Tén lda

Ti 1& thuan voi
Ti 1& nghich voi
Tinh hoc

Tinh tién

Thoi diem
Tinh tuong doi

Tiép tuyén

. Reciprocal (multiplicative inverse)
. Extrapolation

: Head

: Uniformly accelerated

. Reactive force; reaction
. Equation

. First-degree equation

. Second-degree equation

(quadratic equation)

. Equation of motion
. Veiocity equation

. inertia

. Rotate; Revolve

: Rule

. Rule of the composition of

concurrent forces

: Rule of the composition of

parallel forces

. Orbit; path

: Fall

: Free fall

. Range

. Rocket

. Directly proportional to
. Inversely proportional to
. Statics

. Translation

: Instant

. Relativity

. Tangent




Toa dd
Toa dd cong
Toa d6 goc
Tung dé
Trong tam
Tuong tac

- Van téc
van toc goc
van toc tuc thoi
Van téc trung binh
Vat
vat ran
Vat ty do
Vecto
Vecto-téng
Vecto-hiéu
Vecto déi cia V
Vecto van toc
Vé tinh
Vi mé

Vi mo
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. Coordinates

. Curvilinear coordinates
. Angular coordinates

. Ordinate

. Center of gravity

. Interaction

: Velocity

. Angular velocity

. Instantaneous velocity
: Average velocity

. Body

: Rigid body

. Free body

: Vector

. Vector-sum

. Vector-difference

: Negative of vector Y
: Vector-velocity

. Satellite

: Microscopic

. Macroscopic



SO
BN

Phan |
§1.
§2
§3.
§4.
§5.
§6.

Phdn 11
§7.
§8
§9.

§10.
§11.

§12.
§13.

Phian 1
§14.

§15.
§16.
§17.

MUC LUC

DONG HOC
Chuyén doéng théng déu .
Chuyén dang théng bién ddi déu
Sy roi tur do
Chuyén déng wron déu
Chuyén déng tron bién ddi déu

Khdo sat chuyén dong bing phuong phap toa do

ww PONG LUC HOC .
Cac dinh luat vé chuyén dong
Cac lyc co hoe
Phuong phép dong luc hoc
Chuyén dong trén mat phdng nghiéng
Chuyén dgng cda vat ¢6 van e ddu
va chiu tae dung cda trong luc
Chuyén déng tron va luc hudng tam

Cbuyén d¢ng wrong he yuy chiéu khong yuan tinh

o TINH HOC
Can bang cla vat rdn khéng cé chuyén déng
guay yuanh mdl truc
Cén bang cla vdt rdn co truc quay ¢& dinh
Diéu kién can béng tong quat cla vit rén

Céc dang can bdng

Trang

30
58
69
71
84

115
123
137
162

172
192

263
281
201
302
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