PHAN THU NHAT

BONG HOC

§1. CHUYEN BONG THANG BEU

A. TOM TAT GIAO KHOA

S

L. Cac phuong trinh cda chuyén ding thing déu :

X=s58=vt

S1)]

33{075)

04

1752/331-03

Mii so: TXELOTH-CNH

« v > 0 néu chon chiéu duong 1a chiéu chuyén dong.
v < 0 néu chon chiéu duong nguoc chiéu chuyén dong.

X' 0 Mo ? __? X
' (1) (1
E Xg \
X

— Toa do : x = v(t — tg) + x

— Pudng di : s = v(t — tg)

— Van tdc : v = const

GHI CHU :

) N tog =0 )

» Néu chon cac diéu kién dau sao cho 0 ta ¢o :

Xg =
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I1. B) thi ciia chuyén dong :
— B6 thi toa dp theo thoi gian :
D3 thi 1a nika duvng thing :
» ¢ do doc (hé sd goc) 1a v
« giéi han béi diém (xg, to)-

A X
{r>0)
x = f(t}
i :
() |0

— DG thi vdn téc theo thoi gian :
v

¥ = const

<

D6 thi 1a nia duvng thdng -

 song song véi tryc thoi gian

» giéi han bdi diém tg,.
GHI CHU :
Trén dé thi van toc, dudmg di s dugc biéu dién béi dién tich

[1I. Céng thife cdng van tde (d6i van tdc theo hé quy chidu) :

- -

—_
viz = Vig + Va3

Cac truomg hop déic biét :
» Cdc vecto vdn toc cung phuong, cung chiéu :

—- —
- + U"“.—. _ 0’23
Vi3 = Viz 7 Va3 - > >

G £ o

—

try-

« Cdc vecto vdn toc cing phuung, nguuc chiéu :

—
.
12 -
— — > Va3 T Vig — Vag  (vi2 > vap)
- - .
¥ia Voq

« Cdce vecto vdn téc vudng goc vdi nhau : .

vig = ‘];12 + ‘;23

|

B. GIAI TOAN

BAI TOAN 1

Bai toan vé quang dudgng di

M Phuong phap :
—  Chon chifu dwong 1a chiéu chuyén dong. Néu c6 nhiéu vat chuyén
dong, b thé chon chiéu duong riéng cho mbi vat.
—  Ap dung phuong trinh s = vt theo diéu kién cia dé dé gidi quyét
bai toan.

www.sachhot.info




Thi dy 1.1

Hai xe chuyén dong thing déu trén cing mét dudng thing
véi cac van tdc khong dsi.

— Né&u di nguoc chiéu thi sau 15 phat khoang cach gita hai
xe giam 26km.

— NE&u di cing chiéu thi sau 15 phut khoang cach gitta hai
xe chi gidm 5km.

Tinh van téc cliz méi xe.

GIAI
— —-
- ¥,
— —-1-‘
8 ¥

3y

— Chon chiéu duong la chiéu chuyén dong ctia méi xe. Quing
dudng mdi xe di dugce trong thoi gian t 1a s = vt.

— Theo dé :
Vl + V2
S-l + 52 = (Vl + Vz)t] = 4 = 25
Vo —Vy
Sp— 8 = (va— vty = ' 5

Viy : vy + vy = 100
Vo — V1 7 20
Suy ra: vy = 40kmv/h; vy = 60km/h

Thi dy 1.2

Hai xe chuyén dong thing déu tu A dén B cach nhau 60km.
Xe (I) cb6 van tde 15kmy/h va di lién tuc khéng nghi. Xe (II) khdi
hanh sém hon 1 gid nhung doc dudmg phai nging 2 gio.

Hbi xe (II) phai cd vidn téc nao dé téi B cung lde vaéi xe (1) ?

GIAI
— Chon chiéu duong 1a chiéu chuyén dong. Hé thic lién hé
gita quing dudng va théi gian chuyén déng 14 :
s =vt

~ Thdi gian chuyén déng clia xe (I) tr A téi B la ¢

Pé t6i B ciing lic, thoi gian chuyén dong cla xe (II) phai la :
t2=t1+l—-2=3(gic‘r)

Suy ra van tdc cua xe (II) :

M BAI TAP LUYEN TAP

1.3 Nam 1946 ngudi ta do khoang cach Trai Pat — Mt Trang bang
ki thuat phan xa soéng radar. Tin hiéu radar phat di t& Trai
D4t truyén v6i van toc ¢ = 3.10%nys phan xa trén bé mat cia
Mat Trang va trd lai Trai Pat. Tin hiéu phan xa dugc ghi nhin
sau 2,55 ké tu lic truyén. Coi Trai Pat va Mat Tring c6 dang
hinh ciu ban kinh lan lugt 1a Rp = 6400km va Ry = 1740km.

Hay tinh khoang cach d gida hai tam. )

ps : 383140km
(GHI CHU : Nho cic thiél bi phan xa tia laser do cic phi hanh gia diit
trén Miit Tring, ngay nay dung Ha laser, nguot ta do dugc khoang
cach nay voi d§ chinh xic to1 cenfimet).

1.4 Mot cand réi bén chuyén dong thing déu. Thoat tién, cané chay
theo huéng Nam — Bic trong théi gian 2 phit 40 gidy rdi tuc
thi ré sang hué‘ng,; Péng — Tay va chay thédm 2 phat véi van
toc nhu trude va ding lai. Khoang cach ti noi xuat phat téi
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noi ding 14 1km.
Tinh vén tdc cua cand.
ps : 18kmv/h

1.5% B Mot ngudi ding tai A trén mét
, bé hd. Ngudi nay mubn téi B trén
R mat hé nhanh nhdt.
d Cho cic khoang cach nhu trén
hinh v&. Biét ring ngudi nay ¢b
thé chay théng doc theo bé hd véi
van téc v; v boi thing véi vén

‘\
---x0

A s ¢ ) . , ) ,
7 77 téc vo. Hay xdc dinh cach ma

| ngudi nay phai theo :
— hodc boi thing tu A dén B.
— hoic chay doc theo bé hd mét doan rdi sau dé boi thing tot

B
d'vz . .
ps: *s <= 7= boithang tir A dén B
Y U] - 7)2
d‘Uz dUz

* o

————: chay doan s — ————=
V'UI—'UZ V'UI—'UZ

1.6* Hai tau A va B cach nhau mét khoang cach a déng thoi chuyén
dong thing déu véi cling db 16m v cia van téc ti hai noi trén
mdt bo hd thang.

Tau A chuyén dong theo hudng vuéng goc véi bo trong khi tau
B ludn ludn hudng vé tau A. Sau mét thoi gian da lau, tau B
va tau A chuyén déng trén cing mét dudng thang nhung cach
nhau mét khoang khéng déi.

Tinh khoang cach nay.

ps:d=

N R

Bai co dau * danh cho lép Chuyen Li

8

BAI TOAN 2

Pinh thoi diém va vl tri gap nhau
cla cac vat chuyén déng

M Phuong phap :

—  Chon chidu duong, géc toa dd, goc thoi gian. Suy ra vin téc
cac vt va dieu kién ban dau.

—  Ap dung phuong trinh tdng quat dé ldp phuong trinh chuyén ding
cua méi vt :
x = vt —- tg) + xg
—  Khi hai vt gip nhau, toa 46 cua hai vdt bing nhau :
X2 =X

—  Gidi phuong trinh trén dé tim thor gian vd toa d§ 8y nhau.

Thi du 2.1

Luc 6 gid sang mdt ngudi di xe dap dudi theo mét nguvi di
b6 da di dugc 8km. Ca hai chuyén déng thang déu véi cac van

toe 12kmyvh va 4km/h.
Tim vi tri va théi gian nguoi di xe dap dudi kip nguoi di bd.

GIAI
—- — +
Bh u'g B U‘1 e
A »

8km

— Chon: * chiéu duong 1a chidu chuyé:n déng.
* gbc toa d6 1a vi tri cia ngudi di xe dap lic 6h.

* gc thoi gian : 6 gid sang.
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vy = 4km/h [ vo = 12km/h
Ta ¢6 : top =0 tgp = 0
xg1 = 8km xgp = 0
Cac phuong trinh chuyén déng
x; = 4t + 8 (km)

Xy = 12t (km)
— Khi gdp nhau :  x;, =x
hay : 12t =4t + 8
t =1(h)
Suy ra : X| = Xp =12.1 = 12{km)

" VAy nguoi di xe dap dudi kip ngudi di bo & thai diém t = 1h

(tire lic 7 gid) tai noi cach vi tri khoi hanh 12km.

Thi dy 2.2

Hbi hai 6t6 s& gip nhau lic may gid ? & dau ?

Hai 6t6 chuyén déng thing déu hudéng vé nhau véi cac van
toe 40km/h va 60km/h. Lic 7h sang, hai xe cach nhau 150km.

CIAI
5 I v
- B
A 150km

— Chon: * gdc toa d¢ 1a vi tri cua xe (1) lac 7h.

* chiéu duong la chiéu chuyén déng cla xe (1).

* gdc thoi gian la lac 7h.

vy = 40km/h vy = —60km/h
Ta ¢6 : tm:O t02=0
Xg1 = 0 Xgp = 150km

10

e
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Cac phuong trink chuyén déng :
x; = 40t (km)
Xy = — 60t +.150 (km)
— Khi hai xe gadp nhau :
X2 =X
— 60t + 150 = 40t
Suyra: t=15h ; Xy = Xq = 60km
Vay hai xe gdp nhau liic 8h30 tai noi cach vi tri chon lam géc
toa d6 60km.
B BAl TAP LUYEN TAP
2.3 Mot xe khdi hanh ti A lic 9h d€ vé B theo chuyén déng thing
déu véi van toc 36kmyh. Nira gid sau, mot ke di ti B vé A véi
van téc 54km/h. Cho AB = 108km.
Xac dinh ltc va noi hai xe gap nhau.
Bs : 10h30; 54km.
2.4 Luc 7 h c6 mdt xe khdi hanh tir A chuyén dong vé B theo chuyén
dong thang déu véi van tde 40knyh. Lic 7h30 mot xe khace khéi

hanh t& B di vé A theo chuyén déng thing déu véi vin téc
50km/h. Cho AB = 110km.
&) Xac dinh vi tri ciia m&i xe va khoang cach gida ching lic
8h va lac 9h.
b) Hai xe gdp nhau lic may gid ? & ddu ?

ps: a) Cach A 40km, 85km; 45km.

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

2.5 Luc 8h mdt ngudi di xe dap véi van téc déu 12knyh gip mot
ngudi di bd di ngugc chidu véi van toe déu 4kmyh trén cing
doan dudng thang.
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Téi 8 gio 30 phit ngudi di xe dap dung lai, nghi 30 phit rdi
quay trd lai dudi theo ngudi di b véi van tée 6 do 16m nhu
trude,
Xac dinh lic va noi ngudi di xe dap dudi kip ngudi di bd.
Bs : 10 gio 15 phit,
cach chd gip trudc 9km.

BAI TOAN 3

Vé doé thi cha chuyén ddng.
Dung do6 thi dé giai bai toan vé chuyén déng.

B Phuong phap :
— Vé d4 thi cia chuyén déng :
* Dya vdo phuong trinh, xac dinh hai diém cia 48 thi. Luu ¥
Q1g1 han.
* Xac dinh diém biéu dién diéu kign ban ddu va vé dudng thing
cé d¢ doc bang vin téc.
— Pic diém ciia chuyén dong theo dd thi :
* Bo thi hudng Ién : v > 0 (vdt chuyéjn'déng theo chiéu duong);
D6 thi hudng xudng : v < 0 (vdt chuyén déng nguoc chiéu
duong).
* Hai do thi song song @ hai vdt ¢é cung vin toc.
* Hai d6 thi cit nhau : giao diém cho biét lic va noi hat vét gip
nhau. '

* Do thi cua hai chuyén dong xac dinh trén truc x va fruc t
khoang cach va khoang chénh léch thoi gian cua hat chuyén
dong.

12
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Thi du 3.1 .

x(km)

Mgt vat chuyén dong
c6 db thi toa d theo thoi
gian nhu hinh bén.

Hay suy ra cac thong
tin cta chuyén doéng trinh
bay trén do thi.

not.info

GIAI

X

- Vit chuyén déng thing déu véi van tée |vq| = tu

th_ty
noi 6 toa d6°x; vao lac ty, nguge chiéu duong.

— Vao liic tp vat téi vi tri chon lam gdc toa df va tiép tuc chuyén
dong theo chidu ci téi khi dat vi tri co toa d§ xp & théi diém tg.

- Vit ngung & vi tri ¢6 tpa db xg tit théi didm tz dén thoi diém

ty.

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

X1~ X Yt s o = sy ox a1 e qs s
tée |vg| = - va tré lai vi tri xuat phat & thoi diém ts.
5T b4

Ta co |va] > [V

Thi dy 3.2
Giai lai bai tap cla thi dy 2.2 bing phuong phap dé thi.
CIAI
— Theo cac dif kién ctia bai toan ta vé dugce cac d6 thi nhu sau ;
13




x(km)

150

T

GOKml

100 ) -0 oo T

50

40km1

— Tu toa d6 giao diém ta suy ra

+ Thai diém gip nhau : 1,5k .
» Noi gdp nhau c6 toa d§ : 60km

Thi dy 3.3

Liic 9h mét 6t0 khéi hanh tu TP Ho6 Chi Minh chay vé hudmng

Long An véi van toc déu 60km/h. Sau khi di dugc 45 phat, xe
dung 15 phit roi tiép tuc chay véi vén tde déu nhu lic diu.

Lic 9h30 mot 6t6 thu hai khéi hanh té TP Hé Chi Minh

dudi theo xe thi nhat. Xe thi hai co van téc déu 70km/h.

a) Vé dé thi toa dé theo théi gian cia méi xe.

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

PO e
60 {

I
wp O 4

U

b) Hat xe gap nhau :
Toa dd giao diém cta hai dd thi cho :

« Thoi diém gip nhau : t = 2k (lic 11k)
+ Noi gdp nhau : toa d¢ 105km.

Thi du 3.4

GIAI
a) B thi :
Chon hé quy chiéu, gdc thai gian va t xich thich hgp, theo cac

da lidu cua dé bai, ta vé duoc cac d6 thi sau ddy cda hai chuyén

déng :

14

Gitra hai bén séng cach nhau 20km theo dudng thing c6 mat
doan ghe may phuc vy chd khach. Khi xudi dong tu A dén B van
téc ghe la 20knyvh; khi ngugc dong ti¢ B vé A van toc ghe la
10km/h. O méi béh cd 20 phit lai c6 mot ghe xuat phat. Khi téi
hén méi ghe nguing 20 phut rdi quay vé.

a) Can bao nhiéu ghe cho doan séng ?

b) Mt ghe khi di t& A dén B gip bao nhidu ghe ? khi di t
B vé A gap bao nhiéu ghe ?

GIAI
a) S6'ghe can :

Ta dung phuong phap dé thi.

16
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— Thoi gian xuéi dong :  ty = = 1k W BAI TAP LUYEN TAP
o 20 ' 3.5 Chuyén dong cia ba xe
- Thdi glan ngugc dOl‘lg ; t2 = E = 2h (1), (2)' (3) co céc dé thl

Suy ra dd thi toa d6 theo thoi gian cua mét ghe nhur sau :
(xem hinh sau).

Thai gian d€ mét ghe di, vé bidu dién bdi doan OE.
S6 ghe can thiét 1a s§ ghe xuat phat tir A trong khoang thoi gian
nay.

20

Ly
R

0 E t(h3

Q

KX

C6 10 khoang 20 phiit trong doan OE. Vay s6 ghe can thiét 1a:
N =10+ 1 =11 ghe
b) Sd'lan gdp :
D4 thi cta luot di 1a nhing doan thing song song va bang OC
cach déu nhau 20 phit.
D6 thi cﬁalluot vé& la nhitng doan thing song song va bang DE
cling cach déu nhau 20 phut.
Xét dd thi di va vé cia mot ghe. Giao diém cia dd thi nay vé
nhing doan thing song song néi trén cho biét s6 ghe gap doc dudng
Ta ¢ s6 ghe gip luot di cing nhur lugt vé 1a
N’ = 8 ghe

16 www.sachhot.info

toa do — théi gian nhy K™

hinh bén,

a) Néu dac diém chuyén
déng cia modi xe.

b) Lap phuong trinh
chuyén dong cia mdi xe.
¢) Xac dinh vi tri va thoi
diém gap nhau bang dé
thi. Kiém tra lai bang
phép tinh.

Gitra hai bén song A, B c6 hai tau chuyén thu chay thing déu.
Tau di td A chay xudi dong, tau di td B nguge dong. Khi gap
nhau va chuyén thir, mbi tau tie thi trd lai bén xuat phat.
Néu khéi hanh cung Iic thi tau to A di va vé mat 3 gio, tau
ti B di va vé mat 1 gi¢ 30 phut.

Hbi néu mudn thoi gian di va vé cia hai tau bang nhau thi tau
tir A phai khéi hanh tré hon tau td B bao 1au ?

Cho biét :

— Van téc mdi tau déi véi nude nhu nhau va khéng déi lue di
ciing nhu lie vé.

— Khi xudi dong, van tdc dong nude lam tau chay nhanh hon;
khi ngugc dong, van téc dong nude lam tau chay cham hon.

a) Giai bai toan béng dé thi.
b) Giai bai toan bang phuong trinh.
Bs : 45 phat.
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3.7 Héang ngay c6 mét xe hoi di tir nha may t6i don mét ki su ta — Ap dung cong thirc cong vén t6¢ dé xic dinh vin t6¢ ciia vit trong

tram dén nha may lam viéc. - hé quy chiéu da chon.
Mgt hém, vién ki su téi tram sém hon 1 gié nén anh di b * Néu chuyén dong cing phuong : cac vén téc cfng vao nhau hay
huéng v& nha may. Doc dudng anh ta gap chiéc xe téi dér tri di nhau.

minh va cd hai t6i nha méy sém hon binh thudng 10 pht. “ Néi chuyén déng khac phuong : diwa vao gidn 46 vecto i cic
Coi cac chuyén dong la thing déu c¢é 46 16n van toe nhit dinh tinh chat hinh hoc hay lwong gidc.

hay tinh théi gian ma vién ki su da di b tur tram t6i khi ga — Ldp cac phuong trinh theo dé bai dé¢ im dn cua bai toan.
xe, )

pS : 55 phiit. Thi duy 4.1

Mot hanh khach trén toa xe l¢a chuyén dong thing déu véi
van tdc b4km/h quan sat qua khe cia thidy mot doan tau khac

3.8* Ba ngudi dang & cing mot noi vd mudn cing ¢6 mait tai md chay cing phuong cting chidu trén dudng sit bén canh.

san van dong cach do 48km. Puong di thang. Ho c6 mdt chié
xe dap chi co6 thé chd thém mét ngudi. Ba ngudi giai quyé
bang cach hai ngudi di xe dap khéi hanh cung lie véi nguo
di bd; téi mot vi tri thich hop, ngudi duge ché bang xe daj
xudng xe di bd ti€p, ngudi di xe dap quay vé gip ngudi di b Tinh vén téc cda nd. (Coi cic toa sat nhau).
ti dau va chd ngudt nay quay nguoc trd lai.

T4 lic nhin thay diém cudi dén lic nhin thiy diém dau cda
doan tau méat 8s. Poan tau ma ngudi nay quan sit gébm 20 toa,
moi toa dai 4m.

GIA]

Ba nguvi dén san vdn dong cing lic.

a) V& do thi cia cac chuyén dong. Coi cac chuyén dgng la than,
déu va vén tdc ¢ do 16n khong d6i 1a 12km/h khi di xe dap

4kmy/h khi di bg. .
b) Tinh su phan b6 thdi gian va quing dudng. 9
DS : b) 2 gio 40 phat; 4 gio. 32km; 16
BAI TOAN 4 TP I T I T,

B8i hé quy chiéu dé nghién ciru chuyén dong thang déu — Chon (2) 1am h¢ quy chiu. Trong chuyén ddng turong d6i caa

B Phuong phap : (1) d6i véi (2), vat di dugce quang dudng | = 20.4 = 80 (m) trong 8s.
] . - - - - —
~ Chon hé quy chiéu thich hop. ~ Ta ¢o : Vi2 = Vig * Vo2 = vyt (= V2)
Suy ra : Vi = (V] = V)
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! 80
Viy : v2=v1—;=15—?=5m/s=18km/h

Thi dy 4.2

Mot dodn xe co giéi ¢6 dbi hinh dai 1500m hanh quén véi
van tdc 40kmy/h. Ngudi chi huy & xe dau trao cho mot chién si di
mé 16 mét ménh lénh chuyén xudng xe cudi. Chién si Ay di va vé
véi cing mot van tdc va hoan thanh nhiém vy tré vé bao cdo mat
mdt thoi gian 5 phut 24s.

Tinh van téc cia chién si di md td.

GIAl
— Chon (2) lam hé quy
. chiéu. Trong chuyén dong

9 7 /////(/?///// L% tuong dGi caa (1) dai vai (2),

vat di dugc quiang dudng

P EEEY

7 () I =1500m luot di cling nhu
g .
Irot ve.
. —> - - —> -
Ta ¢o V]2 = V1o + V02 = Vl + (— Vz)

— Chon chiéu duong la chiéu chuyén dong cda (1) ta ¢6 d6 lon
cia van téc tuong d6i :
(Vidas = (V1 +Va)
(Vigve = (Vi —V2)
— Theo dé bai ta suy ra :
[ !

+ = 5 phut 24s
Ve + vy Vi— V2
_ 1 1 9
hay : 1,5 [ + ] =

Vi 3
= —_———— = ——

vZ-1600 100
vay : 3vi — 100v; — 4800 = 0
Van téc v, 13 nghiém duong cua phuong trinh bic hai :
3x% — 100x — 4800 = 0
A’ =507 + 14400 = 16900

VA =130
50 + 130

x; =~ = 60

Suy ra : 3

yra: 50 — 130 80(0(1 )

Xn = = - 0al
2 3 3 ]

Do do : vy = 60km/h

Thi du 4.3

Mbt chiéc tau chuyén déng thang déu véi vén téc v = 30km/h
pap mét doan xa lan dai ! = 250m di nguoc chiéu véi van tdc
vo = 15km/h. Trén boong tau cd mét nguoi di ti mii dén lai voi
van toc vg = 5kmyh.

Hoi nguoi ay thay doan xa lan qua trudc mét minh trong
bao lau ?

GIA]

21
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— Theo dé, cac van tSc vq, v, dugce tinh d6i voi nude, van tdc
vy dirge tinh déi vai-tau.
— Trong chuyén déng tuong déi cua (3) d6i vai (2), thoi gian
phai tim 13 thoi gian dé (3) di dugc doan dudng [,
3 - - - Y
Tacd: w3 =vy +vyg* vy
- - -
=V3 +V-E + (“Vz)
z L2 . T . .y » N o
— Chon chiéu duong 1a chiéu cua vy ta ¢d dd 1on cua vén téce
tuong déi .
V32=Vl +V2—V3=30+15—5=40km/h

Thai gian cin tim 1a :

Thi du 4.4

Hai xe 6t6 chay trén hai dudng thing vudng goc véi nhau,
sau khi gip nhau & nga tu, mdt xe chay sang phia déng, xe kia
chay lén phia bic v&i cting van téc 40km/h.

a) Tinh van tdc tuong ddi cua xe thir nhat so voi xe thi hai.

b) Ngdi trén xe thir hai quan sat thi thay xe thd nhat chay
theo hudmg nao ?

¢) Tinh khoang cach hai xe sau ntra gi¢ ké tur khi gap nhau
O nga .

'8 GIAI
a) Vin téc tuong doi
- k ~
% Ta 6 :
—[Fn— 5 - -» - — -
> Vig = Vi * Vg = Vit (= V)
I 9 7
: Ta dung dugc vy, trén gian do
9] SR G2 cdng vecto.
BN

22

Suy ra : v12=Vv%+v§ = 40 V2 = 56km/h

b) Hudng chuyén dong :

Hudéng ctia vy, cho biét hudng chuyén dong duoc héi. Bo 12
hucong déng — nam.

¢} Khoang cich :

Chon cac diéu kién ban dau thich hgp, ta c0 phuong trinh :

s = viot = 56t ki,
Vait=05h tacd: s =28km.

Thi dy 4.5

Otd chuyén dong thing déu véi (2)
vin toe vy = H4km/h. Mot hanh
khach cach 6t6 doan a = 400m va %d
cach dudng doan d = 80m, muén (1) ¥ L
don 6to. B

Hoi ngudi Ay phai chay theo hudmg nao véi van toe nhd nhat
I3 bao nhidu dé dén dugc 6td ?

GIAI
Xct chuyén déng tuong déi cda (2) ddi vai (1) ta ¢6
—> - - -»

—_
Va1 = Vyp t Vg =Vt (— vy)

’ x - ; -
Pé (2) gdp duoc (1), dieu kién 1a v, phai co hudng AB.

/:.._i‘_jiiif"; e (583
(1)

23
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, , - —_— 1 .
Quy tich diém ngon A’ cua vy = AA’ 1a E dudng thang AB.

Ta suy ra :
* ¥ phai ¢ hudng n e BAS
2 phai co huong nam trong goc X,

* | V4| nho nhdt khi v, L AB. Lic do A’ = H.

- X N V2 V—l
Tinh chit dong dang cua tam giac cho : ?1_ = —
a
H ‘ 0 54 = 10,8km/m
ay : Ve = — vy =—"" 54 =10,
¢ 272 Tt 400
CHU Y .

Cdch gidi khdc.
B§t Cla vi #rf gdp nhan.
AC = v, AL BC = v, . At
Ap dung dink Ii him sin cho tam gidc ABC :

v, At v At - sin a
Uy = ——— .V
i smpg !

sina  sinf

Swy ra : % vy o gid tri min vii f = 90°

d
Y Wy = SiHa . vy = v, = 10.8km/h
a

Thi dy 4.6

Ngbi trén mot toa xe lita dang chuyén dong thang déu véi

van toc 17,32my/s, mdt hanh khach thay cac giot mua vach trén
cira kinh nhing dudng thang nghiéng 30° so véi phuong thing
dung.

Tinh van tdc roi ciia cac giot mua (coi la roi thang déu theo

hudng thing ding). Lay V3 = 1,732.

GIAI

Hudng cac giot muwa vach trén cua kinh la hudng cua vecto vin

toc

v > 2 . Aty Ca ~
tuong déi vy, cua giot mua ddi véi tau. .

Taco: Vip= v * (=) -
. o 7
Ta dinh duge vy, nhur trén hinh bén.
(] V2
Suy ra: tg30 =— ¥
Vq —
Vay :
Yo 103
vy = = = 30m/s
tg30° V3
3

@ BAI TAP LUYEN TAP

4.7

4.8

49
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Trén mot tuyén xe buft cac xe coi nhur chuyén déng thang déu
véi van tée 30kmyh; hai chuyén xe lién tiép khéi hanh cach
nhau 10 phit. Mdt ngudi di xe dap nguoc lai gap hai chuyén
xe buyt lién tiép cach nhau 7Tph30s.

Tinh vdn téc ngudi di xe dap.

s : 10km/h
Mét chiéc pha chay xubi dong td A dén B mat 3 gid; khi chay
vé mat 6 gid. Hoi néu pha tidt may tréi theo dong nude thi tir
A dén B mat bao lau ?

ps : 12 gio
Mbt thang cudn tu dong dua khach ti ting trét 1én liu trong

1 phat. Néu thang nging thi khach phai di bd 1én trong 3 phut.
Hoi néu thang chay ma khach van bude 1én thi mat bao lau ?

bs : 45 gidy
Mot tau ngam dang 1in xudng theo phuong thang dung véi van

toc déu v. P& do day bién, may SONAR trén tau phat mét tin
hidu am kéo dai trong thdi gian tq hudng xuéng day bién. Am
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truyén trong nudc véi van tdéc déu u, phan xa & day bién (coi 113 O mét doan song thang, dong .

nhu nim ngang) va truyén tré lai tau. Tau thu duge tin higu
~ am phan xa trong thdi gian t.

Tinh vén téc lan cha tau.

{tp— 1)
ps:v=""—"".u
ty+ t

4.11 Mét thuyén may chuyén déng thang déu nguve dong gap mot
bé trdi xudi dong. Sau khi giap nhau 1 gi¢, dong co ctia thuyén
bi hong va phai sda mat 30 phut.

Trong thdi gian stra, thuyén may trdi xusi dong. Sau khi sia
xong dong co, thuyén may chuyén dong thang déu xudi dong

nuée ¢ van tdc vy, mdt
thuyén chuyén dong déu o
van tdc so voi nude ludn ludn
1 v, (46 16n) tur A.

— Né&u nguoi lai hudng mii
thuyén theo B thi sau 10 phut,
thuyén t6i C phia ha luu véi
BC = 120m.

— Né&u ngudi 141 hudng mii thuyén vé phia thugng luu theo

goc léch « thi sau 12 phat 30 gidy thuyén téi dung B.

a) Tinh van tdc thuyén v, va bé rong [ cua sdng.

v&i van toc so vdi nudce nhu trude. r b) Xac dinh goc léch a.
Thuyén may gap bé cach noi gap 1an trude 7,5km. ps :  a) 1,2km/h; 200m
Hay tinh vén t&c chiy ciia nude coi 1a khong d8i. ,| b) 37°
Bs : 3km/h ' 114 O mét doan séng thing c6 dong nudc chay véi van toc vy, mot

4.12 M6t cand chay qua song xudt phat tir A, mli hudng téi diém

ngudi ti vi tri A & bo s6ng ndy mudn
a chéo thuyén t&i vi tri B & bo song

L3 ~ - N n -, -, v I_J .
0 5 c B‘o- an- bén kia. AB vu?ng %OC véi ct B bén kia (xem hinh).
“ege PIIIVP: <5 bo song. Nhung do nudce chay nén ! ) o
\ : khi dén bén kia, cand lai & C cach b: ———— Cho : A(} =b; CB =‘ a. Tm‘h dg lém
: B doan BC = 200m. Théi gian qua ! I nhé nhdt eda van tée thuyén so véi
| song 1a 1 phit 40s. Néu nguvi lai : nuée ma nguoi nay phai chée deu
giG cho mii cané chéch 60° so véi ;I\ dé co thé t&i duge B.
bd sdng va mé may chay nhu bvy
DA SSSSSSSS - trude thi cand téi dang vi tri B, DS #tmin = F =T
Hay tinh :
a) Van téc nude chay va vén tde cand. . o A >
b) Bé rong ctia dong song. 4,15 Q'v:m cau M dugc trt.eo Yao dinh A B(:'-*
¢) Théi gian qua séng clia cand 1an sau. vat qua rong roc di dong ‘B nhur
y hinh vé. B chuyén dong déu trén
bs: a) IZTm/S, 4m/s ) 400 m duong thing nim ngang qua A véi "
i
€) 116 s van toc v hudng di xa A. Dinh van
26 27
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tdc cha M dd1 véi cac hé quy chiéu sau :

a) gan véi rong roc

b) gan v&i tudng.

a) Hudng thang lém; v
b) Nghiéng 45° v V2

Bs:

4.16*Hai chiéc tau chuyén doéng véi cing van téc déu v hudng dér
O theo cac quy dao la nhing dudng thang hop v&i nhau go
a = 60°. Xac dinh khoang cach nhd nhat gitra cic tau. Cho bi&
ban diu chung cach O nhing khoang [; = 20km va I, = 30km

BSs : 5V3km = 8,7km

4.17*Hai vit chuyén dong v&i cac van téc khéng doi trén hat duong
thang vudng goc. Cho vy = 30 my/s; vg = 20 my/s.
Tai thoi diém khodng cach gita hai vat nho nhét thi vat (1
cach giao diém cua hai quy dao doan s; = 500m. Hbi lac do va
(2) cach giao diém trén doan s, la bao nhiéu ?
ps : 8§y = 750m
4.18*C6 hai vat M; va My thoat dau cach nhau khoang !. Cung lu

hai vat chuyén déng thang déu, M, cha;
vé B véi van téc vy, My chay vé C vé

My [ van toc vo. Tinh khoang cich ngin nha
@"w‘ o M, gitta hai vat va thoi gian dé dat khoan;
A 7 B cach nay ké tar lic bat ddu chuyén dong

lv,sina

ps: d

min = ’
\/v% + v% + 20,0008

vy + U005
1 pd

t 2 2
U] + v + 2040005

4.19*M6t may bay c¢é van tdc déu trong khéng khi yén tinh 1a v. Ma;
bay nay bay theo chu vi cia mdt hinh vudng canh a. Hay la]

28
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biéu thic ctia thoi gian ma may bay niy bay hét mét vong clia
hinh vuéng néi trén trong mdi trudng hop sau :
a) gi6 thdi véi van tdc khong ddi u < v doc theo canh.

b) gié théi véi van tdc khéng ddi u < v doc theo dudng chéo.

v+ Vo — i

a)t = 2g — ———
2 2

v =Y

ps b) i

v~ 1
4.20*Hai tau A va B ban diu cach nhau mét khoang cach I Chiung
chuyén déng thing déu cung mét ldc
véi che van tée ¢d do 1én lan lugt 1a
V1, Vg.
Tau A chuyén dong theo hudng AC tao
véi AB géc @ nhu hinh vé.
a) Hoi tau B phai di theo hudng nao
dé c6 thé giap tau A. Sau bao lau ké
tu lde ching & cde vi tri A va B thi hai
tau gap nhau ?

b) Muén hai tau gap nhau & H (xem hinh) thi cac dé 16n van
tdc vy, vo phai thoa diéu kién gi ?

(4

- —> X 1 \
ps: a) f=(vy BA);sinf = —sing;
U2
[
t =
v1€0S @ + U,yc05
Y2
b) tga = —
Y1

4.21*Mot xe buyt chuyén dong thing déu trén dudng véi van tae
vy = 16ny/s. Mgt hanh khach dung cich duong doan a = 60m.
Nguti nay nhin thay xe bujt vao théi di€m xe cach ngudi mét

ot.info 929




khoang b = 400m. 111 Cac phuong trinh cla chuyén déng thing bi€n déi déu :

a) Hoi nguoi phai chay theo hudmg nao dé t6i duge duong cing ' s

lic hodc trute khi xe bugt téi do biét rang van téc déu cia

nguoi la vy = 4mys. . 0 M, 7 . "
b) Néu mudn gap duge xe véi van t8c nho nhdt thi ngudi phai . %» i ;E’ -
chay theo hutng nao ? Van t6c nhé nhét 1a bao nhiéu ? 3 () U

ps: a) 36°45' < a < 143°15' . |
b) a = 90°% vy, = 2,4 m/s X
- Gia toc :
= A 2 = ~ 2 a = const
§2. CHUYEN DPONG THANG BIEN BOI PEU
, . , - Vdn téc tue thot :
A. TOM TAT GIAO KHOA
. - v=alt — ty) + vy
1. Vin téc trung binh vi vdn tc tie thoi cia chuyén dong thing bién

36i - - Toa dj :

oi :

— Vdn toc trung binh : 1 2

X=Ea(t — to) +V0(t — to)"’X{)
T=%- X viti
t Z ti - f)wng di :
— Vdn toc tie thot . 5=X—Xo=§a(t—t0)2+v0(t—t0)
v= _A_s; gL - Heé thie dge ldp v6i thot gian
At At

v? — v§ = 2a(x — %) = 2as

II. Gia té¢ trong chuyén dgng thang bién doi :

N > — G CHU
> Va—Vi; Av t, =0
a= = — 0 =
tz - t’l At New chon hE guy chiéu va gaoc thot gian dé co vy =0, cic phicemg trinh sE ci
x, =0
lflf”l‘,: dim gmn N

1 2
U=aqt,;x=5=_"qa
2
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IV. Tinh chit cia chuyén déng :
— Chuyén dong thang nhanh ddn déu :

- > v a
av > 0 < a, v cung chiéu

— Chuyén déng thdng chdm ddn déu :

> -3 s
av < 0 ¢ a, v nguoc chiéu

V. P thi cia chuyén déng :

— D6 thi gia téc theo thot gian

a
L a= const
i h
7/(3 0///
////// %‘i
0 tg t
— 6 thi vdn toc theo thot
glan :

P65 thi 1la nua duong
thang :

» ¢6 do doc (hé sd goc) la
gia toc a. '

Ghi chi : |

» gi61 han Ollem(%.wﬁ.?ééj/ééy/

D3 thi l1a dudng théng :

» song song voi truc thot

. gian,

» giéi han boi thoi diém
dau t.
Ghi chi :

S bi€u dién vén tdc.

(a<0)

/)

S biéu dién duong di.

b6 thi 1a parabol :

e co gocung véi v =0

- giéi han bdi diém (tg; Xg)

— D6 thi toa do theo that gian :

. 1 )
* Trong truong hop don giadn x = 5 at?, ta co

{a>0

32

V1. Péi hé quy chidu :

— Céng thut céng vdn téc :

4 -

—
vig = Viz t Va3

— Céng thire cfng gia tdc :

- - -

a13 = ajp T agg

. GIAI TOAN

Tinh van t6c trung binh
trong chuyén déng thiang bién dai

# Phuong phap

Ap dung cdng thifc tong quat

_ oot Yo
v - —
b+t Y
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Thi du 5.1

Mot xe chay trong 5 gid; 2 gi dau xe chay véi van tdc trung
binh 60km/h; 3 gid sau xe chay véi van tde trung binh 40km/h.

Tinh vdn téc trung binh cliia xe trong sudt théi gian chuyén

déng.
GIAI
Ta co : ;=60'2;40'3=2:0=48km/h
Thi du 5.2

Mbt xe dap di nia doan dudmg dau tién véi van téc trung
binh 12kmy/h va nia doan dudng sau vdi vdn tdc trung binh
20knyvh.

Tinh vdn téc trung binh trén ca doan dudmg.

GIAI
oo ¢ ¢
Taco: v = o i3
tp+ty B S
A B
Nh co b L ¢
e T v T 2,
- I 2;1.;2 o
-, = = = — = 15km/h.
Do doé : v i(l l) v+ v
2 V-l Vz
Thi du 5.3

Mot vat chuyén dong trén hai doan dudmg véi cac van to
trung binh vy, vo.

Trong diéu kién nao van tdc trung binh trén ca doan duomny
bang trung binh cdng cia hai van téc ?

34 www.sachhot.info

GIAI
- - ;1 . t1 + Va. t2
Ta ¢o v =
t +ty
, vy + v,
Trung binh cdng cda hai van toc 1a : vy, = ——2
Vi ty+ Ve t, vtV
. N ; 1% 212 1 2
Theo dé, ta co =
t+t 2

= 20vp .t + vy ty) = (v * Vot + (V1 + Vo)t

Vl'tl +V2.t2=V1.t2+V2.tl

Hay ©  vq(t; — tp) * va(t; — ;) =0
= (;} — o)ty — 1) = 0

Vi ;1—;2=0,tasuyra:
' b=t

Khoang thai gian cia hai chuyén dang phai bing nhau.
W BAI TAP LUYEN TAP

54 Mot nguoi di tu A dén B theo chuyén déng thing. Nia doan
duong dau nguoi Ay di véi van tée trung binh 16km/h. Trong
nia thdi gian con lai, ngudi dy di véi van tée 10kmy/h va sau
di bd véi van toc 4km/h.

Tinh van téc trung binh trén ca doan dudmg.
ps : 9.7km/h
5.5 Hai 6t6 khéi hanh dong thoi tir A va chuyén dong thing déu

vé B cach A khoang L. Ot (I) di nira quing dudng diu véi vin
toc vy va nua quing dudng sau véi van toc vo.
Oto (1) di véi van tdc v; trong nira théi gian dau va véi van

toc vo trong nira théi gian sau.
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Hobi 6t6 ndo tdi noi trude va trude mot thoi gian bao lau ?
ps:  Xe (I k&1 trudc
2
(vi —vp)l

AL =
2v40,(vy + 1y)

5.6 Hai vat bit dau chuyén dong dong théi tu A dén C. Vat (1)
ti A dén B rdi méi téi C, vat (2) di tha
te A t61 C. O mdt thoi diém bat ki, b

B ~ e 2
vt luén ndm trén dudng thang thang ¢
AC.
Tinh v, cia vat(1). Cho: A= 30°%; B=9
A ¢ vo = 6mys

- 1
ps vy = (V3 + 1)v, = 81m/s

5.7 Hai hoc sinh di cdm trai. Noi xuat phat cach noi cim trai 40k
Ho ¢6 mét chiéc xe dap chi dung dugc cho mét ngudi va ho s
xép nhur sau :

Hai ngudi khéi hanh cing lie, mot di bd véi van toc khong «
v, = 5kmyh, mét di xe dap véi van toc khong doi vy = 15km
Téi mot dia diém thich hop, ngudi dang di xe dap bd xe va
bd. Khi ngudi kia téi noi thi 1ay xe dap st dung. Véan tdc di
va di xe dap van nhu trude. Hai ngudi dén noi cing lac.
a) Tinh van téc trung binh cia méi ngudi.

b) Xe dap khéng dugc st dung trong thoi gian bao lau ?

ps :a) 7,5km/h b)) 2h40 phat.

5.8* Tinh van tdc trung binh cua cic chuyén dong trong bai 3.8.
Bs : 7,2km/h

BAI TOAN 6

Tinh gia téc, van téc, théi glan va quang duong trong
chuyén ddng thang bién doi déu

B Phuong phap
— Ap dung cong thifc dinh nghia cua gia t6¢ :
Av
T at

a
— Ap dung cic cdng thic cia chuyén dong thing bién d6i déu :
1 2
s = —at® + vt

2
v - v(z, = 2as

Thi du 6.1

Tinh gia tdc cia chuvén dong trong méi trudng hop :

a) Xe rdi bén chuyén dong thang nhanh dan déu. Sau 1 phit,
van toc dat 54kmyh.

b) Poan xe Itra dang chay thing déu véi van tdc 36km/h thi
ham phanh va duing lai sau 10s.

¢) Xe chuyén dong nhanh dan déu. Sau 1 phit, van téc tang
tir 18km/h toi 72km/h,

GIAI
Ta ap dung céng thuic :
Vo=V,
a =
t
a) Truong hop 1 :
a; = = = 0,25m/5°

60
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r

b) Truong hop 2 :
a =" = — 1m/st.
c) Truong hop 3 .

ay = —— = 0,25m/s°

Thi du 62

Mot nguvi di xe dap 1én déc dai 50m theo chuyén dong thar
chiam dan déu. Van toc lic bat dau lén déc 1a 18kmyh va vin
cudi 1a 3my/s.

Tinh gia tdc va thoi gian 1én déc.

GIAI

Ta ¢o :
vi-vi 32-5?
a = -
2t 2.50
a = —0,16m/s?
V=V 3-5
Suyra: t= = = 12,55

Thi dy 6.3

Mbt doan tau dang chuyén dong thing déu véi van tde 36kmy
thi ham phanh. Tau chay cham dan déu va dung han sau kl
chay thém 100m.

Hobi 10s sau khi ham phanh tau cb vi tri nao va van toc bar
bao nhiéu ?

GIAI
b

iy
g

m%mwmﬁ

Ta c6 gia toc :

o

2 2
-V -10

a-= 0 = —O,Sm/s2
2s 2.100

Phuong trinh vdn téc ti lic ham phanh :
v=at+vyg=-05t+10
Vai t = 10s, ta suy ra :
v =-05.10 + 10 = 5m/s
Vi tri doan tau lac d6 dugce xac dinh badi doan duong da di ta
luc ham phanh :
vi-vg 52102

s = = = 75m.
2a 2(—0,5)

Thi dy 6.4

Mét vat chuyén dong nhanh dan déu di duge nhing doan
dudmg s; = 24m va s, = 64m trong hai khoang thdi gian lién tiép
bang nhau la 4s. Xac dinh van toc ban dau va gia téc ctia vat.

GIAI

Ta ¢6 cdng thire tinh dudng di :

Lo+ vt
s=—"a v
2 0

39
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R t; = 4s: s; = 24m

Theo dé : l t, = 8s: sy = 88m
R 8a+4vy = 24
vay : \ 32a + 8vy = 88

Giai hé phuong trinh nay ta dugc :

a = 2,5m/s>; vp=1m/s

Thi du 6.5

nhanh dén, xe di dugce 12m, Hay tinh :
a) Gia toc cua vit.

b) Quang dudng di dugc sau 10s.

Mot xe chuyén déng théng nhanh din dédu véi van toc dau
vo = 18km/h. Trong giay thy tu ké tu lac bit diu chuyén dong

GIAI
a) Gia tdc :
Phurong trinh dudng di la :
Lo v vt
=—"a v
S 5 0
. . 9
Sau 3 giay taco: s3 = Ea + 3vy
16

Sau 4 gidy ta coé : 84 = "2—a + dvy

Quang duong xe di dugc trong gidy thua tur la :

7
As4=s4—s3=-2‘a+v0

<
™
)
=)
I
|
—
[
o
i
|
<
<
S

[}

|
———
—l
N2

]
1®))
o

n
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b) Quang dudng :

Vait = 10s ta ¢o

510 <

M=

‘Thi du 6.6

2.10% + 5.10 = 150m

Chitng tb ring trong chuyén déng thang nhanh dédn déu khong

van toc ddu, quing dudng di duve trong nhing khoang thai gian
bing nhau lién tiép ti 1& véi cac s8 1é lién tiép 1, 3, 5, 7...

l#ot.info

GIAI
o MeT ; %
t=0 t 2t 31
Asy 53
ASQ
Ta ¢6 phuong trinh quang dudng :
1
s=_ at2
2
1 5
5, = Tat
' 2
1 2 4 5
iy = —a(2t)" = Tat”
275 (‘) >
2 2
s, = —a(3t)” = —at
Do d6 : 12 2
—1)?
Sn—-1 —af(n— 1)*]2 = ( ) at?
1 2
Sp = *z‘a(nt)2 = Tt

41"




Suy ra :
1 >
Asy = 5 =Eat
3 -
ASz =Sz'—51=£at
5 2
Asq —51—52=Eat
As, = Sn — Sp-1
1r2 1.2 @n=1) >
= — — -1 ]at = ——at
2[“ (=D 2
As As As '
Vay:—2=3; —=5;.; —=Qn-1
Asy Asy Asq

B BAl TAP LUYEN TAP

6.8 Sau 10s doan tau giam van toc ti 54km/h xudng 18km/h. N6
chuyén dong déu trong 30s tiép theo. Sau cing nd chuyén dong
chdm dan déu va di thém 10s thi ngung hén.

Tinh gia tdc trong moi giai doan.
Bs : —1m/s? ; 0; —0,5m/s”

69 Mot xe chuyén dong nhanh dan déu di trén hai doan dudng
lién tiép bing nhau 100m, 1dn luot trong 5s va 3,5s.
Tinh gia toc.

ps : 2m/s2

6.10 Mot nguoi ding & san ga thdy toa thit nhat cia doan tau dang
tién vao ga qua trudc mit minh trong 5s va thay toa thi ha
trong 4,5s. Khi tau ding lai, ddu toa thd nhat cich ngudi a3
75m.

Coi tau chuyén dong cham din déu, hay tim gia toc clia tau.

ps : — 0,16m/s*
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6.11 Mot xe m& may chuyén dong nhanh dédn. Trén doan dudng lkm"
dau né co gia toc ay, trén doan dudng lkm sau, né co gia tde
a;. Biét ring trén doan dudng thu nhat van tdc tang lén Av,

con trén doan dudng thit hai van toc chi tang duge AV’ = — Av.

Hbi gia toc trén doan dudng nao 1én hon ?
pS:a, > ay
6.12 Mot doan tau chuyén banh chay thang nhanh dan déu. Hét
kilomet thu nhat van tdc cua nd ting lén duge 10mys,
Sau khi di hét kilomet thu hai vin tde cla noé tang ién mét
lugng bao nhiéu ?
ps : 4Im/s
6.13 Mot vat chuyen déng thing bién d8i déu. Lap biéu thic vin
toc trung binh cla vat gitta hai thoi diém ma van tde tie théi
la vy va ve.

'UI+'UZ
s ————
2

6.14 Mot vat bdt dau chuyén dong nhanh dan déu tu trang thai
ding yén va di duge doan dudng s trong t gidy.

. o i g O . ”
Tinh théi gian vat di ; doan dudmg cudi.

t
Bs ;-
2
6.15 Mot ngu*éi ding & san ga nhin doan tau chuyén banh nhanh
dan déu. Toa (1) di qua trudc mit ngudi Ay trong t gidy. Hoi
toa thi n di qua truéc mit ngudi iy trong bao 1au ?
Apdung :t =6s; n=17.

ps: (Vn — ¥n—1)t
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6.16 Mot vat chuyén dong thing nhanh dan déu véi gia téc a tu
trang thai ding yén va di duge quing dudng s trong thdi gian
t. Hay tinh :

a) Khoang thoi gian vat di hét 1m dau tién.
b) Khoang thdi gian vat di hét 1m cubi cing.

ps: a)t _‘V 2
. ]_
a

b) t' =1} % (Vs —Vs—1)

6.17 Mot vat chuyén dong théng véi gia toc a va van tdc diu v,
Hay tinh quang dudng vat di duge trong n gidy va trong giay
thi n (n < thoi gian chuyén dong néu chdm dan déu).

oo (% e a)n; 82270,

5n+00/n; 2 v

o

6.18 Ching minh ring trong chuyén déng thing bién doi déu, nhing
quéng dudng di duge trong nhdng khoang théi gian bang nhau
lién tiép chénh léch nhau mét luong khong déi.

6.19 Phuong trinh cla mdt vat chuyén dong thang 14 :

x = 80t> + 50t + 10 (em; s)
a) Tinh gia tdc caa chuyén dong.
b) Tinh van tde luc t = 1s,
¢) Dinh vi tri vat luc van toc 1a 130emy/s.
ps : a) 1,6m/s> b) 2,Im/s ) 55cm.

6.20 Mot vat chuyén dong theo phuong trinh :
x = 4t> + 20t (cm; s)

44

a) Tinh quing duong vt di dwoc ti t; = 2s dén t, = 5s. Suy
ra van toc trung binh trong khoang thoi gian nay.

b) Tinh van téc lie t = 3s.
Bs : a) 144 cm; 48cm/s;  b) 4dem/s

6.21*Hai xe chuyén dong thing déu véi cac van tdc vy, vo (v < vo).
Khi nguoi lai xe (2) nhin thay xe (1) ¢ phia trude thi hai xe
cach nhau doan d. Ngudi lai xe (2) hdm thing dé xe chuyén
dong cham dan déu véi gia toc a.

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

(v — op)’
pS:g < ~————
2d

6.22*Trén mat phing nghiéng goc a ¢6 modt day khéng dan héi. Mot
dau diy gdn vao tudong & A, ddu kia budc vao mdt vat B cd
khadi luong m. Mat phéang
nghiéng chuyén dong sang phai
vdi gia toc 2 nim ngang khong
dai.

Hiy xac dinh gia tdc cia viat B

khi no6 con & trén mat phing
nghiéng.

(Thi Hoc sinh giti Vdt D)

. @
bs : 2asin—
2

6.23*Mbt tén ltra co hai dong co c6 thé truyén cac gia tdc khéng déi
ai, ag (al > 32).

Pong co (1) ¢ thé hoat dong trong thoi gian t,.
Pong co (2) c6 thé hoat déng trong thoi gian ty (ta > ty).

Xét 3 phuong an sau :
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— (1) hoat dong trude, (2) ti€p theo

— (2) hoat ddng trude, (1) ti€p theo

— (1) va (2) hoat déng cung iac.

Phuong 4n nao ddy tén lia bay xa nhat ?

s : (1) hogt ddng trudc.

BAI TOAN 7

Bai toan gdp nhau cua hai vat chuyén déng thing bién déi déu

B Phuong phap :
— Chon g6t toa d, chiéu duong, goc thoi gian. Suy ra cac diéu kién
ban dau cia méi vat chuyén dong.

— Ldp phuong trinh toa d§ cua mbi vit tiF phuong trink tong quat :

1
X _ﬂ.(t—'to) +V0(t—t0)+X0

ko

Co thé mt trong hai vit chuyén dgng thing déu theo
phuong trinh
X‘_'V(t—to)"'Xo
— Khi hat vdt gdp nhau :
X2 = X3

Giai phuong trinh nay dé Him cac an cua bai toin.

Thi du 7.1

Hai ngudi di xe dap khéi hanh cing mét lae va di nguec
chiéu nhau. Ngudi thir nhat ¢o van toc diu la 18km/h va 1én doc
cham dan déu véi gia tée 1la 20 cm/s Ngudi thu hai ¢ van toc
déu la 5,4km/h va xuéng dbc nhanh din déu voigiatoe la 0, 2m/s
Khoang cach gitta hai ngudi la 130m.

Hdi sau bao lau hai ngudi gidp nhau va dén lic gap nhau
mdi ngudi di di duge mét doan duong dai bao nhiéu ?
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GIAl

— Chon :
* g6c toa &6 1a vi tri B
* chiéu duong 1a chidu BA
* gOc thai gian la luc khai hanh chung caa hai xe.

Ta shy ra :
a, = 0,2m/5.2 a, = O’Zm/sz
v = —5m/s =1,5
(1) 01 @ Voo m/s
Xy = 130m xdz = 0

Cac phuong trinh chuyén déng la :
x; = 0,1t* — 5t + 130 (m)
xy = 0,1t + 1,5t (m)

— Khi gap nhau ta ¢6 :

X2 =X
0,12 + 1,5t = 0,1t* — 5t + 130
6,5t =130
t = 20s

Suyra: sy =x = 0,1.20% + 1,520 = 70m
[s1] =130 — 70 = 60m



Xe (1) di nira quing dudng dau tién véi van tde v; = 30km/h ©

Thi dy 7.2 vi nira quing dudng con lai véi van toc vo = 45km/h.

Mot 6td bdt dau chuyén dong nhanh didn déu véi gia tdc

AT Xe (2) di hét ca doan dudmg véi gia toc khong dai.
0,5m/s‘2 dung lic mét tau dién vuot qua no vor van toc 18km/h.

P . . a N 2
Cia téc cua tau dién la 0,3m/s".

Hoi khi 6td dudi kip tau dién thi vin toc cla 0té la bao

a) Pinh thoi diém tai dé hai xe ¢6 vdn téc bing nhau.

b) Coé ldc naoc mot xe vuot xe kia khong ?

nhiéu ? Bs : a) phat 50 va phat 75; b) khdng.
GIAI 7.4 Hai xe cling chuyén ddng thing nguoc chiéu nhau ti A va B.
- Xe tir A 1én déc chdm dan déu véi van toe dau vy va gia toc a.
— Chon :

* chidu dwong 13 chiéu chuyén ddng chung,
* gdc toa d6 la vi tri khdi hanh cia 6t6.
* g8c thoi gian 1a luc 6t6 khdi hanh.
Ta c¢6 cac phuong trinh
1

Xe tir B xuéng doc nhanh dan déu véi van tdc dau vy va gia
toc bang xe kia vé do 1ém.

Cho AB = s,

a) Khodng cdch gitta hai xe thay d6i ra sao theo thoi gian ?
V& do thi.

1= Eaﬂ = 028 (m) b) Sau bac lau hai xe gip nhau ?
X, = %a;_tz + vt = 0,15t + 5t (m) _ Ds: a) Bién thién tuyén tinh
§
. b} t =
— Khi 6t6 dudi kip tau dién ta co : vy + v,

Xp T Xq . .
2 =2 BAI TOAN 8
0,15t~ + 5t = 0,25t -
Wt — 50) = 0 = t = 50s Cac dé thi cGa chuyén déng thing bién déi déu

— Phuong trinh van téc cia 66 :
vy = a;t = 0,5t
' Khi vira duéi kip tau dién, 616 c6 van toc :
v, = 0,550 = 25m/s
B BAI TAP LUYEN TAP

73 Hai xe cung chuyén dong thing déu tu A vé B. Sau 2 gi¢ b

xe téi B cung luc.
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B Phuong phap :

— V& dé6 thi :
Dang céc do thi ctia chuyén dong thing bién doi déu :

* B4 thi gia t6c theo thoi gian : dudng thing song song vdi
truc théi gian.

* P4 thi van téc theo thdi gian : duvng thing c6 4G doc la gia
téc a.
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* P thi toa dg theo thai gian : parabol.
Ve d6 thi dua vao mdt s6'diém bidu dién dic biét (két hgp vot dg
dée néi 1a dudng thing). DO thi dwyc gidi han boi cc dieu kign
ban diu.
— Djc diém cta chuyén déng theo dd thi caa van toc :
* P4 thi hudng 1én : a > 0; dé thi hudng xubng : a < 0; 46
thi ndm ngang ' a = ;
(Két hop voi ddu ciia v c6 thé suy ra tinh chil cia chuyén dong).
* Hai dé thi song song : hai chuyén dgng co cung gia toc.
* Giao diém cta db thi vai truc thoi gian : vit dung lar.
 Hai dé thi cit nhau : hai vdt c6 cing vdn foc.
Tinh a v v, b 40 thi, ¢ thé thiét Idp duwgc phuong trinh vdn téc.
— Giao diém cia hai d6 thi toa d6 giip xdc dinh thot diem va v

tri gdp nhau.

Thi du 8.1

Cho d6 thi vén téc — thdi gian cta mot vat chuyén dong nhu
hinh dudi day.
a) Hay néu tinh chat cta mdi giai doan chuyén dong.
Vims) b) Tinh gia tdc trong
mbi giai doan chuyén dong.
Lap cac phuong trinh van
toc.
¢) Tinh quing dudng
tis) vat da di

a) Tinh chit chuyén dong :

Trong ca 3 giai doan chuyén déng ta déu ¢6 v = 0. Tinh cha
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chuyén déng do ;a toc quyét dinh.
— Giaf dogn (1) : ay = 0 : chuyén déng thang déu.
~ Giai doan (2) : a; > 0 : chuyén déng nhanh din déu.
— Giai dogn (3) : a3 < 0 : chuyén déng chém din déu va dung lai.
b) Gia téc — Phuwong trinh vdn téc
— Ta da ¢6 : ay = 0. Suy ra :
vy =85 =const (m/s), (0 <t =2s)
-~ Ta cting ¢ theo dd thi :

20-5 2
a; = 4—_2— = 7.5m/s
Phuong trinh van tdc la :
vy, =75t —2)+5

7,5t — 10 (m/s), (2s <t < 4s)

— Tuong tir :

0—20 .
ay =g, T o

Phuong trinh van toc 1a :

vy = =5(t — 4) + 20
= — 5t + 40 (m/s), (4s < t < 8s)
¢) Quang duwong |
Ta co : S =5; +5) + 53
=5.2+5+220.2 202'4 = 75m
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o«
Thi du 8.2

D6 thi van tdc - thoi
gian cia ba vat chuyén dong
¢6 dang nhu hinh vé.

a) Néu tinh chat cua
mdi chuyén dong.

b) Lap céc phuong
trinh van téc va phuong
trinh dudng di cia mdi
chuyén dong.

GIAl
a) Tinh chdt chuyén dong :
— Chuyén ddng (1) nhanh dén déu c6 van téc dau.
—~ Chuyén déng (2) nhanh din déu cing gia téc véi (1) nhung
khéng c6 van téc dau.
— Chuyén déng (3) chdm din déu cho tSi dimg.
b) Cic phuong trinh :

— Chuyén déng (1) : 0 <t < 6°5)
v =t+2(mfs); sl=;+2tm

— Chuyén déng (2) : 2s <t S 65)

—t+2m

t=2" _¢
v2=t—-2(m/s); §p = 5 —2
— Chuyén déng (3) : (0 <t = 4 5)

vy = =2t + 8 (m/fs) ; 53=—t2+8tm

Thi du 8.3

Mét thang may chuyén dong di xuéng theo ba giai doan lién
tiép : '

* Nhanh dan déu, khong van téc dau va sau 25m thi dat van
toe 10my/s.

* Péu trén doan dudng 50m lién theo.

* Cham dan déu dé€ dung lai cach noi khéi hanh 125m.

a) Lap phuong trinh chuyén déng clta mdi giai doan.

b) V& cac db thi gia téc, van toc va toa do cliia mdi giai doan
chuyén dong.

GIA]
a) Phuong trinh chuyén déng :
— Giai doan (1) :

2 2
v 10

Tach:  m=g =g =/
Sl .

Suy ra phuong trinh chuyén ddng :
1
x| =5a1t2 =¥, (0<t =55

—Giai doan (2} :
Ta co : vy = vy = 10m/s

Théi gian chuyén déng cia giai doan (2) la
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Phurong trinh chuyén ddng cla giai doan (2) :
xp = valt — toa) * Xo2
= 10(t - 5) + 25 = 10t — 25,

— Giai doan (3) :

Quiang dudng thang may chuyén dong trong giai doan (3) la :

s3 =125 — 75 = 50 m

2 2
Viy . az = = = =1m/s
R 32s, 250 /

Vo3 = vp = vy = 10m/s
Thai gian chuyén ddng cia giai doan (3) :

—vos —10

ty =

= 10s
33 b

Vay phuong trinh chuyén déng cta giai doan (3) 1a :

1 2
X3 = '2'3‘3(t ~tgz)” + voalt — to3) t X3

n

1
—5 - 10)% + 10(t — 10) + 75

t,Z
- E‘ + 20t — 75, (10s < t = 20s)

b) Céc d6 thi cua chuyén ding :

— D6 thi gia toc:

[ .€11=2m/s2 (0 <t= bs)
ap =0 (53 <t = 10s)

Theo trén ta co : <
az = — lm/s® (10s < t < 20s)
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(5s <t = 10 s)

Suy ra do thi :

atmis?)

4 20
2 Y
10 f i(s)
S . 1
33
— B4 thi vin téc :
Theo trén ta ciing ¢6 :
t=0 tvpy = 0 ; t=25s tvq = 10m/s
t = 5s v =10m/s  ; t=10s : vy = vy = 10m/s
t=10s :vgz=10m/s ; t=20s :v3=0
Suy ra do6 thi :
y Vts)
10p------ S
g : ! 3
0 5 10 20 y(s)
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— B3 thi toa d§ :

Theo cac phuong trinh chuyén déng chia méi giai doan da thiét

lap véi khoang thoi gian tuong wng, ta suy ra d6 thi toa d6 sau :

x{m)

] S S
(3) !
] .
@,/ !
25F----- , '.
0 : .

0 5 10 20 t(s)

W BAI TAP LUYEN TAP

8.4 Hai vat chuyén dong thing bién d8i déu cd cac do thi van téc
- thoi gian nhu hinh dudi :

b Hmys)

mbi chuyén dong.

mdi vat.

clia moi vat.

Bs : ¢) 100m; 60m.

8.5 Mot vat chuyén dong trén dudng thing theo ba giai doan lién

tiép :

56

a) Hay néu cac dic diém cua

b) Suy ra dé thi chuyén déng
quing dudng — thdi gian caa

¢) Tinh quang dudng di dugc

8.6

8.7
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* Nhanh din déu véi gia toc a, = 5my/s%, khong van toc diu.
* Péu véi van tée dat dugce vao cudi giai doan (1).
* Cham dan déu véi gia tée a5 = —5nys® cho t&i khi dung.
Théi gian chuyén dong tong cong la 25s. Vin téc trung binh
trén ca doan dudng la 20m/s.
a) Tinh vén t8c cua giai doan chuyén déng déu.
b) Suy ra qudng dudng di dugc trong mbi giai doan va thoi
gian tuong ung.
¢) V& cac do thi gia tde, van tc va quing dudmg theo thoi gian.
BS : a) 25m/s

b) 62,5m; 375m; 62,5m; 55; 15s; 5s
Hay vé trén ciing mdt hé truc toa dé cac do thi van téc — thdi
gian cia hai vat chuyén déng thang bién déi déu sau :
— Vit (1) ¢b gia toc a, 0,5m/s® va van téc dau 2m/s.
— Vit (2) ¢b gia toc ap = — 1,5m/s® va van téc dau 6my/s.

1l

a) Dung dé thi hiay xac dinh sau bao lau hai vat c6 vén téc
bang nhau.
b) Tinh doan dudng ma mdi vit di duge cho téi lic dé.
ps: a)2s |
b) 5m; 9m

Mot doan xe Itra di tu ga nay dén ga ké trong 20 phut véi van
tdc trung binh 72kmy/h. Théi gian chay nhanh dan déu ldc khéi
hanh va thoi gian chay chdm dan déu lic vac ga bing nhau la
2 phut; khoang thai gian con lai, tdu chuyén dong déu.
a) Tinh cac gia toc. :
b) Lap phirong trinh vén téc cia xe. V& db thi van tée.

' (Thi Hoc sinh gidi Vis )

ps: a)0,185 m/sz,' —0,1851}1/92
b) v; = 0,185%; v, = 22,2m/s = const
vy = — 0,185t + 22,2
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§3. SU"ROT TU" DO

A. TOM TAT GIAO KHOA

I. Tinh chat cia chuyén dong roi tw do :

— Roi ty do (khéng van toc dau) 1a chuyén dong nhanh ddn
déu.

— Gia tdc roi tu do (gia téc trong luc) :

« Phuong : thing ding
.« Chiéu : hudng xudng
B5lon:g= 9,81m/s?‘ (gia tri trung binh)

- -
a=4g

II. Cac phuong trinh :
1. V& dé cao :

o= _lgtz N
y 2 Yo

L
' M
v = —gt o TJ}Tl

v = —2g(y ~ ¥o)

2. Vé qudng duvmng roi :

Ce

: 1 2

| = —gt
+ : ) ; 2g
,l ' v=gt

el v2=2gs

B. GIAI TOAN

BAI TOAN 9

Tinh thoi gian rod, quang dudng roi va van toc roi

B PHUONG PHAP :
— Thuong chen chiéu dwong hudng xudhg :

a=g
~ Ap dung cic cong thic :

L DS
s—zgt,v—gt,v—ng

Thi du 9.1

Mot vat roi tu do ti 46 cao 19,6m xudng dat. Tinh thoi gian
roi va van tdc cham dat.

(Lay g = 9,8m/s)
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GIAI
Ta c¢6 phuong trinh cda quang duong roi va vén téc roi :

1T 5
1
25

g =

v = gt

Vai s = 19,6m ta suy ra :

f s 2.19,6
t = — = = 25
g 9,8

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

Mot vat duogc budng roi tr dotainoi cd g = 9,8m/s°.

a) Tinh quang dudng vat roi duge trong 3s va trong gidy tha
ba.

b) Lap biéu thuc quang dudng vit roi duoc trong n gidy va
trong giay thd n.

GIAI
Phuong trinh cua quing duwdng roi :

1 -
s =gt
28

a) Quang dwong roi trong 3s va trong gidy fhi 3 :

) 1 9
Ta co : s3=5.g.32=gg=44,1m
1 » 4
Sy = —.g.2" ==
2758 9 &
5
Suy ra : A53=s3—32=5.g=24,5m

b) Quing dudmg roi trong n gidy va trong gidy thif n :

Tuong tur trén ta ¢6 .

1 2 [12
Sn T 5BN =8

1 2
Sn-17 3 gn — 1)

W BAI TAP LUYEN TAP

9.3 Trong 0,5s cudi cing trude khi dung viao mat dat, vit roi tu
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do vach duoc quiang dudng gip d6i quing dudng vach dugc i
trong 0,5s ngay trudc doé.

Ldy g = 10m/s%. Tinh d cao t& do vat duge budng roi.
ps: 7.8m
94 Mot vat roi ty do tai noico g = 10my/s%. Trong 2 gidy cudi vat
roi duge 180m.
Tinh thdi gian rot va d§ cao cila noi budng vit.
ps . 10s; 500m.
9.5 Mot vat roi ty do tai noicd g = 10nys®. Thoi gian roi la 10s.
Hay tinh :
a) Théi gian vt roi mot mét dau tién.

b) Théi gian vat roi mdt mét cudi cung.

V5
ps: a)t;=— = 045
5
; 1
b) t'y =10 — 10 —g = 0,01s.
9.6 Thuée A cd chiéu dai [ = 25e¢m treo vao tudng

bang mot ddy. Tudng c6 mét 16 sang nhd ngay phia
/5} dudi thutec.
Hbi canh dudi cia A phai cach 16 sang khedng h
¢ bing bao nhiéu dé khi dét day treo cho thudce roi
nod sé che khudt 16 sang trong thoi gian 0,1s.
| Ih . ps : 20cm.

9.7 Vat A dat trén méat nghiéng
cla mdt cdi ném nhu hinh

~
ve- KREGRN SRR AN X
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Hoi phai truyén cho ném gia tdc bao nhiéu theo phuong
ngang dé vat A roi tur do xudng dudi theo phuong thang dung?

ps:a z gcotga.

98 Mot ban cAu co ban kinh R trugt déu theo dudng thing nam
ngang. M6t qua cau nhd cach mat
phéng ngang mét doan bing R. Ngay
khi dinh ban cAu di ngang qua qua cau
nhd thi né dugc budng roi ty do.

'R
‘ \ Tim van téc nho nhdt cia ban cau dé

i B ~ ” [} - 3 3
TR n6 khong can trd sy roi tu do cia qua
ciu nho. (R = 40cm)

DS ! Uiy = YER = 2m/fs

AT

BAI TOAN 10

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

B PHUONG PHAP
— Ap dung cic céng thic vé roi ty do cho méi vit va suy ra lién hé
vé dai lwgng can xac dinh.
Néi goc thoi gian khing trung vdi liic budng vdt, phuong trinh
guiing dutng roi la

Loty
s = —gt—
28 0

— Co thE coi mét vat la hé quy chiéi vi nghién ciu chuyén dong
tuong d61 cua vdt kia.
Ta ludn <o :

- > —

ay =g-g=0

Hai vt roi tur do ludn chuyén déng thang déu doi vdi nhau.
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Thi dy 10.1

Tu mét dinh thap ngudi ta budng roi mot vat. Mot gidy sau
& tang thap thdp hon 10m ngudi ta budng roi vat thi hai.

Hai vit sé dyng nhau bao liu sau khi vit thit nhit duge
budng ro1 ? (g = IOm/sz)

GIAI
Chon hé quy chi€u va gdc thoi
gian nhur hinh vé. I 0 =0
Cac phuong trinh toa d6 1a : I@*
1 5 10m :
y1 = 58t (m) I
1 5 “'_---r(t=1s)
v = 5 gt = 1)+ 10(m) b

Khi dung nhau : y, = yq

82 8 82
t"=—gt+ "+ 10 = =t
2 & 2 2

Thi du 10.2

Sau 2s ké tu lic giot nude thi hai bit dau roi, khoang cach
gitia hai giot nudce 13 25m.,

Tinh xem giot nude thit hai duge nhod roi tré hon giot nude
th nhat bao lau ? (Lay g = 10mys?)

GIAI
— Pat 6 la khoang thdi gian giot nude thir hai duge nhd roi tré
hon giot nude thit nhit. Ta ¢d cac phuong trinh quang dudng roi clia
cac giot nudc -
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— Theo dé bai :

/-61=]S

- 2 —_— 5
hay : 67 +46 —5=0<T__ 6, = —5s (loai)

Vay giot nude tha hai roi tré hon giot nuoc tha nhat 1s.

i

Thi dy 10.3

T&¢ véach ndi, mét ngudi budng roi mdt hon da xudng vuc
siu. Tt lac budng dén luc nghe tiéng hon da cham day vuc hét
6,5s. Tinh :

a) thoéi gian roi.

b) khoang cach tir vach nii téi day vue.

(Cho: g = 10my/s2, van tdc truyén cia am la 360my/s)

GIA{

a) Thot gian rot .

<

— Chon gdc thdi gian va chiéu duong
thich hgp, ta ¢6 phuong trinh quang dudng
roi va phuong trinh truyén am la :

/ //1

’T\ 52=Vt

(L,

;

o
"~

Suy ra thdi gian roi va thdi gian am truyén

2h h
ty = - Pty =—
g v
— Theo dé ta ¢6 :
t1 + tz = 6,5
Mat khac :
2
gt
S vk t = 72,
5
Véy : —_— + t] =6,5
72

> 24+ 72t - 468 = 0
A = 36° + 468 = 1764

l tll = 6§
VA’ = 42
< t; < 0 (loai)

b} Khoang cach
Taco:h=vt; =360.05 = 180m

B BAI TAP LUYEN TAP

10.4 Cac giot nudc roi t mai nha xudng sau nhing khoang thdi

gian bang nhau. Giot (1) cham dat thi giot (5) bdt diu roi. Tim

i~ khoang cach gifa cac giot k& tiép nhau biét ring mai nha cao
16m, (g = 10m/s2)

05 Im; 3m; 5m; 7m.

10.5 Hai giot nude rot ra khoi dng nhd giot cach nhau 0,5s.

a) Tinh khodng cach gita hai gigt nude sau khi giot trude roi
duoc 0.58; 1s; 1,5s.
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b) Hai giot nude t&i dat cich nhau mdt khoang thoi gian bao
nhiéu ? (g = 10m/s?)
ps: a) 1,25m; 3,75m; 6,25m

b) 0,55

10.6*Mot thang may chuyén dong lén cao véi gia tdc 2nysZ. Lic
thang may c6 vin tdc 2,4m/s thi ti tran thang may c¢6 mét vat
roi xudng. Trin thang may cdch san la h = 2,47m. Hay tinh
trong hé quy chiéu gin véi méat dat :
a) théi gian roi
b) do dich chuyén cia vat
¢) quing duodng vat da di duye.

ps : 0,64s; —0,52n; 1,06m

BAI TOAN 11

Chuyén doéng cua vit duoc ném thang ding hudng xudng

W PHUONG PHAP
— Chuyén déng co
* gia t0c : i=g
« vin t6¢ ddu : v cung hudng voi a
Chuyén déng nhanh din déu.
Phuong trinh :

1 .2
s=Egt + vt

(Chiéu duong huong xubhg)
— Ngi dung bai toan dugc gidi quyét bang cich :
* Thiét ldp cac phuong trink va thuec hign tnh toan theo dé bai.

* Xét chuyén ding twomg d6i néu c6 nhiéu vit chuyén dng.
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Thi dy 11.1

O mot tang thap cach mit dat 45m, mdt ngudi tha roi mét
vat. Mot gidy sau, nguoi dé ném vit thud hai xudng theo hudng
thang dung. Hpai vt cham dat cung luc.

Tinh vAn t6c ném vat thi hai. (g = 10mys%)

GIAI

Ta ¢6 cac phuong trinh chuyén déng :

[ 12

Sy = Egt = 5t2(m)

1
5, = Jg(t— )2+ vgpt = 1)

=5t + (vgp - 10)t + (5 — vpp)(m)

Véi s = 45m ta suy ra :

2s
t=‘\’_1 = 35
8

Vay:  2vg + 20 = 45

12,5m/s

il

Vo2

Thi du 11.2

T d6é cao h = 20m, phai ném mét vat thdng dung véi van
toc v bang bao nhidu dé vat nay téi mat dat sém hon 1s so véi
roi ty do ?

(Lay g = IQm/SQ)

GIAI

— Cac phuong trinh chuyén dong :
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vGi van toc vo. Hai vdt cham dat cung lic. Tinh h theo v, va

s = }“gtz (roi tur do)
g 4
1 .
s’ 'z‘gt 2 4 vot' (ném thing diing) g (21)0 g ) ,
Theodé:s=s =h = t' <t v,— g
= vg > 0 : phai ném hudng xudng ’ ‘
Khi cham 44t : §4. CHUYEN DONG TRON DPEU
2h _\/; A. TOM TAT GIAO KHOA
I. Toa dé cong — Toa d§ goc :
~

5t'2+v0t’—20=0 — Toa d§ cong : s = AM

Vit 2gh —vy Yv5+400 - vg ~ Toa dd géc: ¢ = (OA; OM)

= = =
8 10 ~ Hé thuw lién lac :
— Theo dé :
. s = Rp
Y Vo + 400 - VO
t—t =122 " =1 II. Van tdc dai — Vin tdc goc :
Y vi+400 = v + 10 an toc dai ==
Vo 0 — Vin toe dai : V—M =
= Vg = ISWS
f =¥
— Van téc goce : w-t
B BAI TAP LUYEN TAP — Hé thuc lién lac :  |v = Rw
11.3 Mst vat roi ty do ti d§ cao h. Cung ldc dé mdt vt khae duge ‘ L
ném théing xudng ti do cao H (H > h) véi van téc dau vo. Hai fI. Chu ki quay — Tan s5 :
dat lge. Tim vg. - 2t 1
vat toi dat cung 0 , — Chu ki - T=?=“
n

H-h —
ps vy = T\fégh
2 (n : s6 vong quay/gidy)

1
T

=1

11.4 Mst vat dugce budng roi tir do tur dd cao h. Mgt gidy sau, cling R .-
tai noi d6, mdt vat khac duge ném thing dung hudmg xudng :
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GHI CHU -
Vin t6c quay ¢ thé dién ta bing tin si (s6 vong quay trong méi gidy) f = n.

Suy ra . w = 27n,
IV. Gia téc trong chuyén déng tron déu
Chuyén déng tron déu ludn cb gia toc

» hudéng tadm

="

-céd@lé'n:a=§=Rw2=const

B. GIAI TOAN

BAI TOAN 12

Tinh vén tc, gia t6¢c clia chuyén déng tron diu

B PHUONG PHAP

— Ap dung cic cong thic cua chuyén dgng tron :

L]

v v 2
w=2dtn="_; a=—=Ruw
R
— Néu vit vika quay tron déu vika tinh tién, ta dé § ring :

* Khi vit c6 hinh tron ldn khong trwot, 4§ dai cung quay cua mot
diém trén vanh bing quing dudomg di.

* Vian t6¢ cia mot diem doi véi mit dat dwgc xac dinh bing cong

. thiFc cfng vdn tdc.,

Thi dy 12.1

Mot déng hé c6 kim gic ddi 3em, kim phat dai 4cm. So sanh
van tdc goc va van toe dai cha 2 dau kim.

GIAI

— Trong 1 gid :

« kim phit quay 1 vong

kim gi¢ qua L
. — vong.
y 12 g

w \4
Vay ;‘3=;R=12
B B
Ve Bp @p 4
— Suy ra = . =—.12 =16
y
ve R We 3

Thi dy 12.2

Mét may bay bé nhao xudng muc tiéu rdi bay vot 1&n theo
mdt cung tron ban kinh R = 500m véi van tée 800kmy/h.
Tinh gia téc hudvmg tdm ciua may bay.

GIAl
’ v2
Tacd:a=—
R
Theo dé :
2.10°
v = 800km/h = 5 m/s
| R = 500m
2210° 4
Viy: a = .10t

92 5.10° 405
~ 98,8m/s’ ~ 10g

Thi dy 12.3

Mot xe 6t6 c6 banh xe v&i ban kinh 30cm, chuyén dong déu.
Banh xe quay déu 10 vong/s va khéng trugt.
Tinh vin téc cua 6td.
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GIAI

Khi banh xe lan khéng trurot, d¢ dai
cung quay cia mét diém trén vanh bing
quing dudng xe di.

Vay : s = Rp = A'B
A’B’
Dods: v="= =R.%=Rw

Theo dé : @ = 2rn = 207 (rad/s)

v=103.314.20
~ 18,6m/s

Vay :

Thi du 12.4

Mot vanh tron lan khéng truot véi
van toc khong déi v trén dudng thang
nam ngang.

Hay xac dinh védn tdc tuc thdi so
véi mat dat cda cac diém A, B, C, D¢
vi tri nhu hinh vé.

GIAI
Xét dim M bat ki trén vanh. Ap dung c6ng thic cdng van téc

ta co :

- - - - -
VM = VMy0 t Vosast T VMotV
- ~* " A’ - -
vmpo:  vecto van toe cua M trong chuyén déng quay trén
déu quanh tam O.
v van toc lan cla vanh,
. " — -
Vanh lZn khéng trugt nén @ |vy0| = |Vv|
Ta suy ra :
—>» . —> —»
U4 AT Taco: vpio=V
, - —>
Do dé: vy =20

- . —>
*vp Taco: v = vgo+V
= VB = v\/E
L2 . -» -
U Taco: vepo=-v
- - - =
DO dé VC=VC/O+V=0
(C : tdm quay tic thot)
% —» . - - —>
UD'. Ta cO : VD = VD/O + v

= VD=VB=U\/5

M BAI TAP LUYEN TAP :

12.5

12.6
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Cho cac d kién sau :

— Ban kinh trung binh cua Trai P4t : R = 6400km

— Khoang cach Trai Pat — Mat Trang : 384000km

— Théi gian Trai Pat quay 1 vong quanh né : 24 gio

— Thaoi gian Mat Trang quay 1 vong quanh Trai Pat: 2,36 . 10%.
Hay tinh : _

a) Gia téc huéng tdm cia mét diém & xich dao.

b) Gia toc hudng tam cia Mat Tring trong chuyén dong quanh
Trai Pat. :

s+ a) 0,034m/s*  b) 27. 10 fm/s?

Trai Pat quay chung quanh Mat Trdi theo mét quy dao coi nhu
tron, ban kinh R = 1,5 . 10°%m. Mat Trang quay quanh Trai
Dat theo mdt quy dao coi nhur tron, ban kinh r = 3,8 . 10°km.

a) Tinh quing dudng Trai Dat vach duoc trong théi gian Mat
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Trang quay dung mét vong (1 thang am lich).
b) Tinh s6 vong quay cta Mit Trarng quanh Trai Pit trong thai
gian Trai Pat quay ding mot vong (1 nam).
Cho : — Chu ki quay cta Trai Dat :
Tp = 365,25 ngay
— Chu ki quay caa Mat Tring : '
Ty = 27,25 ngay

ps : a) 70,3.10%km
b) 13,4 vong

12.7 Trai P4t quay quanh truc bic - nam véi chuyén déng déu mébi
vong 24 h.
a) Tinh van téc goc cua Trai Pat.
b) Tinh véan toc dai cGa mdt diém trén mat dat co vi do 8 = 45°,
Cho R = 6370km.
¢) Mét vé tinh vién théng quay trong mit phéng xich dao va
ding yén doi véimat dit (vé tinh dia tinh) & dd caoh = 36500km.
Tinh van téc dai chia vé tinh.

ps: a)73.10 ’rad/s b) 327m/s
¢) 3km/s

12.8 Trong may cyclotron, cic proton sau khi duge tiang tdc thi da\t
van téc 3000kmy/s va chuyén déng tréon déu véi ban kinh
R = 25cm.

, . 1 .
a) Tinh thdi gian dé 1 proton chuyén déng 5 vong va chu ki

quay cua no.
b) Gia s cyclotron nay co thé ting tdéc cac electron téi duoc
van téc x4p x1 van tdc anh sang. Lic d6 chu ki quay cua cac
electron 14 bao nhiédu ? '
Ps: a)262.167%; 52,4.107%
b) 52,4.10 %,

12.9

12.10*

Hinh bén minh hoa hai ngéi sao
(goi 14 sao kép) S, va Sy. Chung
vach hai dudng tron déng tdm

O c6 ban kinh khiac nhau / \
R, =2. 10'%m; R, = 8. 10"%m. k S, 4 0 38,
Hai ngoi sao ludn ludn thing \/

hang v&i tdm O va vach tron 1
vong quay sau 300 nam.
a) Tinh thoi gian dé anh sang
truyén ti sao nay téi sao kia. (Cho : ¢ = 3. 10%mys).
b) Hinh vé Gng véi thoi diém gée t = 0.
Trinh bay vi tei cia hai ngdi sao nay & cac thoi diém t; = 75
nam; to = 150 nam; t3 = 225 ndm cing v&i cac vecto van toc
cia mbi ngdi sao.
ps : a) 3,3.10%
Mgt dung cu dé do van tdc phan tu co

cdu tao nhu hinh v&. Mét didy phu Ag
dat theo truc O ctia hai dng hinh try

Vg ¢ ban kinh r, R. Day nay dugc dot
} néng bing dong dién dé phéng ra cac

4

m*-——»’ %

nguyén tu Ag.

Hai 6ng hinh tru lién két véi nhau va
quay quanh true véi cung van tdc goc
w. Hinh tru bén trong ¢6 1 khe hé dé

' cAc nguyén t Ag cd thé bay vao hinh try ngoai.
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Khi hai hinh tru khéng quay, Ag bam vao & A. Khi hai hinh
tru quay déu, ¢6 Ag bam vao & B cach A doan L.
Tinh van tdc cac nguyén ti Ag.
R - 1R
ps:v = 2(—1—)
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a7 ~ ~ ~ ~ A
12.11* Mot dia tron ban kinh R lin khéng trugt & vanh ngoai cia mot 35.CHUYEN BQNG TRON BIEN BOI PEU
dia ¢d dinh khac c6 ban kinh 2R. Muéh lin hét mét vong quanh

s e . A.TOM TAT GIAO KHOA
dia 1on thi dia nho phai quay may vong quanh-truc cia né ?

I. Gia tdc trong chuyén djng tron bit ki :

Bs : 3 vong .
1. Vecto gia téc
12.12* Co6 hai nguoi quan sat Ay va A ding trén hai bé tron quay Vecto gia toc 2 lubn hud g
nguece chiéu nhau.

vao bé l16m cha quy dao.
Cho : 0109 = 6m;

@, O -
0141 = OzAp = 2m //\A\v}; 8= a +a,
wy = wg = 1 rad/s 0, n P at=9—v“
) C e e A
Tinh van toc dai caa A; doi U ¢
véi Ag tai thei di€m hai ngudi v a, = v
¢6 vi tri nhu hinh vé. R
Bs vy = 15
12.13* Trong mét trd choi bdn bia, ¢6 mot bé tron ndm ngang quay 2. Gia téc goc :
véi vdn téc géc w khéng déi quanh mét true thang ding. Pan ’ _wp—w Aw 0
¢6 chuyén dong thdang déu véi vén toc v. — Tacd: a= mtz T = At (rad/s®)
Ban kinh cua bé tron 1a R. Trén hinh vé, 3 _
(1) 1a vi tri truc quay, (2) 12 mot diém uy ra: , \
trén mép clia bé. a=0 : Chuyén déng tron déu
Xac dinh huvng bdn dé dan tring bia a = const : Chuyén dong tron bién déi déu

trong hai trudng hop : a bién thien : Chuyén dong tron bién doi khong déu
~ ngudi ban & (2), bia dat & (1)

II. Céac phuong trinh ctia chuyén déng trén bién ddi déu :
~ ngudi bén & (1), bla dat & (2) I- Cde phuong trinh vé dai lugng theo chidu dai :
CwR wR
BS : arcsin——; a
v’ v

= const

< -

L
s =Eatt t vt + 89

v2 - v’% = 2at(s — 8g)
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CHECHU

*u, v, > U Chuyén dong tron nhanh dén déu

"4, vy < 0 : Chuyén déng tron chim din déu.

2- Cdc phuuvng trinh vé dai luyng goe :

w

2

a
Q)

4

2
Wo

1 2 ’
Eat + th + L0

= 2a(p — go)

GHI CHU -

awg > 0 : Chuyén dong tron nhanh din déu

*awy < 0 : Chuyén déng tron chim din déu.

III. Ap dung vio chuyén djng quay
cia vit ran quanh mét truc

— Quy dao cia cac diém
ngoai truc quay la nhing duong
tron déng truc.

— Vidn tde géc caa cae diém
ngodi truc quay déu bing nhau.

— Vdn téc dai clla cac didm
tuy thude ban kinh quy dao tron.

B PHUONG PHAP :
— Ap dung cong thirc vé gia tic dai va gia t6¢ goc :
' 2

* Y Av a v 4+ a?
a = —— ="'——; =
n R} a‘t At a't n
(43} wz—w%

— Tinh chiéu dat cung quay hay sé vong quay theo cic cong thikc

sau
1 5 VZ'—vg § — 8¢
* 85— 8 =5at? + vyt = 2 ;HZZTER
2 2
*go—rp0=‘1“at2+w0t=w_:““c‘u*9;
2 2c
Y — %o
s =Rlp — g n=—

— Néu chuyén ding 1a sy quay cia vt rin, dwa vé chuyén dong tron
cua mét diém.

Thi dy 13.1

B. GIAI TOAN

BAI TOAN 13

Mot chat diém chuyén déng tron véi gia toc goc khong ddi,
van tdc goc cha nd bién thién tik 60 vong/phiit t&i 780 vong/phut
trong 2 phat. Tinh :

a) Gia tdc goc.
b) S6 vong quay trong 2 phut do.

Tinh gia t6c, vdn téc, s6 vong quay hay
chiéu dai cung quay trong chuyén déng tron bién déi déu.

78

GIAI
a) Gia t6c goc :
60.2n
60

Ta co : wy = = 2 (rad/s)

79
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wy = 66 = 26ur (rad/s)
Suy ra :
= = = —(rad = 0,63rad/s
“ ¢ 120 5 @4/ v

b) S6 vong quay :

Géc quay cia chat diém :

2 2 2 2
wi-wi  (26m)P?— (2n
¢ = 9o = 22 L Lo — ) egon
a ——
5
S6 vong quay :
p—9P 1680z
n = L - 840 vong
2 2

Thi du 132

Mot déng hd 6 kim gid, kim phat va kim gidy. Coi chuyén

dong quay cta cac kim la déu. Hiy tinh :

a) Van tdc goc cua cac kim.

b) Van téc dai ciia ddu kim gidy. Biét kim nay ¢6 chiéu dai

[ =1,2cm.

c) Cac gio ma kim gié va kim phat trung nhau.

80

GIAI
a) Vin toc goc :
— Kim gidy quay 1 vong trong 60s :

2t 2n
T, =60s = w =" = = 0,105rad/s
T, 60

— Kim phiit quay 1 vong trong 1 gi¢ :
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27 27
= 3600s 2wy = =_——=175.10" rad/fs
T, 3600

— Kim gid quay 1 vang trong 12 gic :

2t 2
Ty = 12.3600s = wy = — = ———— = 1,45, 10 *rad/s
: T T 12,3600

b} Vin téc dar cua dau kim gidy :
Ta co:vy = lwy = 1,2.10 20,105 = 1,3mm/s
c) Gio i hai kim trung nhau : '
Chon t = 0 luc 2 kim gid va phat trang nhau (0h00 sang).

Hai kim lai trang nhau vao [ac t; ma kim phut quay duge hon

kim gio n vong,.

P2 — 3 =n.2t {n € N)

Suy ra : (ws — wilt, =n.2n
Do do . t, = L n
Wao =
2 T,. T
Thay w = — tac():tn=ii-n
T Ty—Tp
. N 12
Duang don vi gio ta duoe  t, = — - n
11
Thi du :
n=0: t, = Oh
n=1: t; = 1h5ph27s
n=2: t, = 2h10ph54s
n=22: t22 = 24h,
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Thi du 13.3

Mét vo lang bat dau quay véi gia tde goc khong doi. Khi quay

duoc 1/10 vong, vin tdc goc cua nd la 20s 1.
Tinh gia téc cua vd lang. !
GIAI
Taco: w = 2ap
w® 20
Suyra: a= "=
) 2 , 2
10 =Ny
10° 5
= = 318rad/s
Thi dy 13.4
Mot dia chia thanh n hinh quat déu nhau quay cham déan 13.5
déu. Mot kim chi thi gan & ngoai gan mép dia. Hinh quat thu
nhat di qua kim trong thoi gian t; = 4s. Hinh quat thu hat di qua
kim trong théi gian t, = 5s. Sau do, dia quay thém duoc goc
¢ = 0,757 roi dung lai.
Tinh gia toc goc caa dia.
GIAl
l DPit a : goc ¢ tdm cua moi hinh quat.
: 1 -
A = -a.4°+4
/f \ ’ (o4 za wWq
: | Ta co .
13.6

1
v/ 2a=5a-92+9‘“0

81 49
?a + 9wy = 2(Ba + dwp) = wy = - a.

5 :
uy ra 5
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Van tdc goc ngay lic hinh quat thit hai vira qua khoi kim :

w =9 + wy

Viy - — (Y + wO)2 = 2ap = 1,51a
, 19 \2 )
Do do (90: - —a) = — 1,50na
2
312

Suy ra : T a® v 15710 = 0

312 _

= a[—a + ],DJI} =0
4
. 15m.4 ;
Viea# 0 taco:a=— ;= 0,02rad/s
31

W BAI TAP LUYEN TAP :

M6t chat diém chuyén dong tron véi gia tée goéc khéng déi
a = 2rad/s® tu trang thai dung yén. Tinh :

a) Van toc goc & théi diém t.

b) Toa do goc & thoi diém t.

¢) Vin toc,gia toc tiép tuyén va gia tdc phap tuyén cling & théi

diém t.
ps: a)w = at
b) !¢
=—q
’ 2
c)a; =aR; a, = R

Mot tau hoa chuyén dong cham dan déu trén quiang dudng
s = 800m c6 dang cung tron ban kinh R = 800m. Vian tée & dau
quang dudng ‘la vg = 54kmyh va & cubi quing dudng la
v = 18km/h. Tinh :

a) Gia téc toan phdn cla tau tai diém ddu va diém cudi cla
quang dudng.
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13.7*

13.8*

b) Théi gian can thiét dé tau di hét quéing duong dé.
(Thi Hoc sinh gioi Vit li — K. 10 — 82-83)

Mot vanh tron lan khong truot.

va van tdc dau vy,

Sau t gidy, vanh ¢6 vi tri nhu hinh
vé. Hay xac dinh cac vecto gia toe
cda nhing diém A, B, C, D.

Moét con ché san dudi theo mdt con 7
tho. Tho _Ehay theo dudng thang véi 7 »—
van téc v, khdng d8i. Khi ché nhin /o

thay tho thi hai con vt céch nhau / |

khoang . Ché chay véi van tdc v, co ¢

do 16n khéng ddi nhung v, luén
hutmg vé vi tri thd. Tinh gia téc tic \l
thoi cta choé lac bat dau dudi tho.

ps:a=

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

A.TOM TAT GIAO KHOA

Tam vanh co gia tdc khong déi a
—

— Biét chuyén déng cta cdc hinh chiu c¢6 thé suy ra chuyén
dong thyc cia vat F;

II. Gia t8c va vin tdc cia hinh chiéu. N
Ta ¢6 : l l
> > SR
a, "~ Ch, (aM) ; : !
- - —
Vvm = Ch. (vy) m oan v

B.GIAI TOAN
BAI TOAN 14

'Binh cac dic diém chuyén déng cia hinh chiéu

Thi du 14.1

y Cd mét vat chuyén déng tron
\ déu véi van tée goc w trén dudng
tron tdm O ban kinh R theo cac diéu

kién nhu hinh va.

a) Viét phuong trinh chuyén
déng cta vat vé toa do goc ¢.

b) Chiéu vat lén cac truc Ox
va Oy. Nghién ctiru chuyén dong cia
cac hinh chiéu nay.

I. Nguyén tic

— Hinh chiéu cQa vat M
trén cac tryc toa d6 :

» chuyén déng thdng

» ¢6 tinh chat cta chuyén

01[ N;Ix X

dong déc ldp voi nhau.

. ¥
GIAI M(t)
. yroog
a) Phuong trinh vé toa dg goc ] :
' M
Chon t = 0 khi vat ¢ My 6 ! °
t d6 £6¢ . R | q)o
0a do goc ¢q 5 v N

O thoi didm t, géc quay 1a wt,
Do do : ¢ = wt t @
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b) Chuyén déng ciia hinh chiéu.

Toa dd cac hinh chiéu :

suy

*Trén Ox' : x = Rcos ¢
= x = Rcos (wt + ¢p)
* Trén Oy’ . y = Rsingp
= y = Rsin(wt + ¢p)
Thi du 14.2
Tu A tha mét vat roi tu do.
oA Pong thai tu B ném mot vat khac
T E tao géc a véi phuong ngang sao
¥ 7 Y cho hai viat dung nhau trén khéng,
/<’a ! a) Ching td « khéng phu
' -
3 fnll thude |vgl
¢ C

b) Tinh « khi H = V3

GIAl

Ta 4p dung phuong phap toa dé dé nghién ctru chuyén déng

cua moi vat.

a) a khing phu thudc Vol

14.3

y
oA
% e
AT n X
B C

14.4

LA
VatA{ > > 7 5
vg =
xg=1;,yg=H
Rk
y &
Vat B3 » Vg = Vpeosa
Yo Vgy = Vesina
Xg=0,y,=0

86
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Twong tu nhur viée khao sat vat ném xién cua bai hoc, ta

ra

xp = | = const Xg = Vg.cosa.t

A

Ya ¥yB =

1 2+ H —ot? + i1
- gt ) gt + vgsinat

Khi gdp nhau :

Xg = Xp ¥ vg.cosa.t =]
Y = ¥a ¥ Vp.sina.t = H
H
Vay : tga =

!
b) Tinh « véi H = V3.

H
tga=T=

60°

Véi H = 1V3 ta ¢6

Vay :

B BAI TAP LUYEN TAP

Lic 6h30 sang mét xe chuyén dong thang déu ti A vé B véi
van toc 36kmy/h. Sau d6 15 phut, mot xe khac chuyén déng
thing déu tir B vé A v6i van tée 27kmh ™. Cho AB = 72km.
Choh gdc toa do la diém O & trén dudng trung truc cia AB va
cach dudng thing AB doan d = lkm.,
a) Lap cac phuong trinh chuyén déng cta hai xe.
b) Xac dinh lGc va noi hai xe gap nhau.

Bs : b}y 1,25k ; 9%km ; Tkm

O mot khiic séng thing, van toc cia dong nudce ting tilé thuan
v&i khoang cach tu bé. Van tde cua dong nudc sat bo la 0 va
van téc dong nudce ¢ ngay gida séng la vy.
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Mot thuyén chay béng qua dong song véi vén tée cd déd 16m
khéng d6i u va huémng ludn vuéng goc véi van tdc chay cua dong
nuoc.

Biét bé rong cia song la ¢, hdy tinh quang dutng ma thuyén
bi dong nudce cudn di khi bang ngang qua song.

Upc
ps:8s=—"
2u
14.5% Mot vat chuyén dong trong
5 khéng gian. Vi tri cha vit dugce
; xac dinh bdi hé quy chidu OXYZ.
" Phuong trinh chuyén déng cua
oL 1y y  hinhchiéulén 3 trycla:
. . X = asin at
x .~ m y = acos at
z = bt

(a, b, ¢ : hdng s6; t : thoi gian)

Hay xac dinh quy dao, vector vdn toc va vecto gia téc clia vat.

HUGONG DAN GIAI BAI TAP LUYEN TAP -
Phan BONG HOC

1.3 Ta o : : !
25 2[d—(R+1)]

88

t 3.10°.25
Do do: d = 92—+(R+r) =

= 3,8314 .10°m = 383140km

14 Theo d& @ 57 = vty ;85 = vty ;

s=w/s12+s%

VA . =
= 5=V "/t] + t2 .
> 2 R
AT — \
e+
Vi 1000 R
ay B 72—
40V 47 + 32
= 5ms ! = 18kn/h
2.3
_*
AT [ B
(t=0)= —e
(9h) 108km (9h30)

Chon cac diéu kién dau nhuo biéu thi trén hinh.

vy = 36km/h
1) § tg1 = 0 = X1 = 36t (km, h),
L XO] = 0

v, = — 54km/h

+8,14 .10°

2) { toy = 0,5h 2 x, = — 54(t - 0,5) + 108 (km; h)

L Xp2 = 108km .

Khi gdp nhau : x5 = x4
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135 . -1
=>—54t+135=36t=>t=%=1,5h v’y = 12kmh

(2) { tgp = 1h =2 x3 = 12(t — 1) — 6 (km; h)
= Xy = Xp = 54km Xyo = —6km
24 + Gép nhau :
. ¥ — [oe B xp = x; = 12t — 18 = 4t =t = 2,25h (10h15ph)
= 10k > 35 a) [+ chuyén dong nguoc chidu @
80 40
evy=—-—"=—""km/h
Xe (1) 6 3
a) Tuong tir bai trén ta lp dugc cac phuong trinh chuyén déng: » lac t = 0 (bat dAu xét chuyén ddng), c6 toa d6
§0km. -
xp = 40tk ) « toi goc toa d6 lac t = 6h
x; = = 50(t — 0,5) + 110(km; h) |

(twong tir d6i vai hai xe kia).

Suy ra : 0
* 8hit = 1h) : x; = 40km ; x, = 85km ; d = x, — x; = 45km - b)xy = — "7t + 80 (km; ) (0 < t < 6h)
*Oh(t = 2h) : x; = 80k ; X = 35km ; d = x; — xp = 45km x; =100t — 1) + 20 =10t + 10 (km; h) (t > 1h)
by Khi gap nhau - x3 = 10t + 40 (km; h) (0 < t < 4h)
' X5 = x; = F = 1,5k (8130} ; x1 = x, = 60km tzzhz 1,7h
t = 3h : 7
25 Tacé: OO0 =s=vot =12.05 = 6km ' NNy = gokm 00

4
X = Tkm = 57km

Chon : * gdc toa d6 : O

* chiéu + : \71 l o
+ -hid ;
* gdc thoi gian : 8h chitu @ . :
0 v, 0 ¥ uy ra 36 Chom - | * 89¢ thoi o
@30 gh v =t/ ] gEnilie 7'/-"—\"3\0‘
B / N
Xy, = 0 : chung,. / S ~ -
3 . > . 7 i i - Sa t
> x, = 4t(km; h) ; Po thi cua cac chuyén 0 e ()
déng .
At
90
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» B3 thi cua chuyé:n ddng hién tai . - = = At hay v, = S vy = 10km/h
. At

ACA" va BCW
+ PO thi cua chuyén ddng dang tim : 4.8 Dit v @ van téc pha (so vai nudc)
A"C’A’ va BC'B” '

P N

vy : van tdc dong nude.

Thai gian' At ma tau td A khai hanh tré hon xac dinh bai - S
' « Chay xudi dong : 11 =
t; — b VitV v
t] — At = t2 + At = At = = 0,75’1 t2)= 2t1 =4 Vo = ?
S
At = 19ph « Chay nguoc dong : t2 =
37 , Op | yns 8 Vi — Vs
B B « chitu @ : o » . s L
, ) Thai gian tréi theo dong @ t = — = 4ty = 12 gio
K : Tram -—s nha may Vo
’ / Chon : + goc thai gian : thoi , ' ) ) .
, 4.9 Khi thang chuyén déng ma ngudi budc 1én thi van téc ngudi

A diém xe don ¢ tram i AN N e o e e 1 .
\,, thuong ngay déi vt thang ldc do bang védn t6c nguot d6i vai dat lac thang nging,

,[, P46 thi cac chuyén déng cho bai Do d6 :
L hinh bén, (khéng theo t1 xich) s
P — thang chay : ty = — ”
o - / Vi
-1h i H O 5
Thai gian di bO t clda vien ki s dugce bicu dién bdi doan O'H. — thang ngung t2 = :;
Tam giac can OII' cho : _ thang chay, ngwd budc lén :
At
HO = -— ='5 phut V=vy+tvy=>t-=
2 . . VI + Vz
= t =00 - HO =55 phﬁt 1 1 1 tItZ :
’ - =+ > t= = 0,75 phit
4.7 Khoang cach gitta hai chuyén xe : t 4 b b+ &
s =130 1 = 5km 4.10 Chigu dai dot tin hiéu va thet gian thu tin hicu déu tay thudc van
6 toc trong déi caa am so vai tau.

Van téc tuong déi cua ngudt di xe dap ddi vai xe buyt :
—- —- -
V=V2‘—V]¢V=V2+V1
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o Phat tn hiéu :

hcd -

— - - .‘\ N —
Vi=u —-v ¥
u
>V =u+v
I (u— vty
= t = =
u+tv u+v [ u (u'=u)
fo—t AR

Viy 1 v = i A —

y ty + t ”’7” '

4.11 — Vi van téc cia thuyén 50 vai nudce la khiong d6i nén thoi gian

thuyén chay ti lic bat ddu xudi dong cho dén khi dudi kip be ciing
bing thai gian nguoc dong ti lde gdp be dén hic hong déng co.

t2=t] =1h

~ Quang duong 7,5km gdm quing dudng be troi trong thei gian
(t; + ty) va thdi gian t’ sura déng co.
ré

5 75
Suy ra Vi, = Vo o= ——————— = — = 3 0km/h
4 be e U+t 25
4.12 a) — Trong thoi gian ty = 1 phut 40 gidy = 100s, nudc chay duuc
doan s = BC = 200m. ‘

Van tdc nudce chay :

—-
¥
Z s
vy = T = 2m/s
4
T ¥
vy 5 . s f e
— Cong thue cdng vén toc cho .
60° - > >
797 /_!/ vy = Vytvy

Suy ra: vy = 2v, = 4m/s

b) N&u nude khong chay, ¢ lan sang song tha nhat cand dén B.
Suy ra : AB = d = vty = 400m,
¢) Van téc cand d6i vai bo Idn sau la

v.V3
! = 2vV3ms ™!

V3=

Thai gian sang song lan sau ;

‘ d 200 116
= — = T = 5
2 Vs \/5

4.13 a) Trong thai gian ty = 10 phat = 600s, nudce chay duoce doan BC.
Do d6

BC 120 1
vo =" = —— =(,2ms
t 600
Lin sang song thd hai, van tdc cua thuyén

doi vai bo duoce cho bat

> > 7 ‘/2—_2
\’3 = \"1 +\"2 = \’3 = V] _\’2

“ Lan sang song thi nhdt, néu nude khong chay, thuyén tai B (vo
van toc vq).

AB =1 = vity = vaty = vy = :v-]
= vy = évz = 1m5“] = 1,2km/h
3 3
Do do: | = vty = 200m
Vo
b) Coc a xac dinh bai @ sina = :1 = (,6

« = arcsin 0,6 = 37°
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4.14 Bat v © van tdc cua thuyén doi vai bo v = b+t
Ui © Van téc phai tim. [
> > Nhoms - b= =2 8 o ioa2
v = vyt Upy umng -t = 2,2 (V2 +v3)
¢ B v phii 6 huong AB = = s - 1
0 a o _, v phatco huong ¢ Dod6: v = > v = e = 9. 7kmvh
; / |Upmin | nho nhdt khi up,, co 5,5 a1
| phuong vudng ¢oc véi AB. Tinh 2vi Vat v 2vy vatvs
b o chdt cua A déng dang cho . i i ] /vy tv,
S - 55 *Oto(l):t1=—+—=—(—)
B |Umin| = Ymin 2vi 2vy 2% vy,
N i Ot6 (1) : t 2
' = uy.sina * Oto b=
l o 0 2 Vl + VZ
A T bvo
o . v
Vi + B Suy ra :
2 .
A et e TTEl b (D) t6i noitrude
4.15 Xet khoang than gian At v 2vqv,(vg + 1) « thai gian: At
p—d - - é\
B vach BB" =5 = v. At 5.6 Thoi gian chuyén déng cua hai xe :
* D41 v hé quy chicu B, AC
———— > t = —
vat vach MM, = s" (M| M, = BB). Vo
e T huwéng thing dding di 1én Quang dudng vat (1) di duoc:
V=G © 1 cdolon |V = |V] M, s = AB + BC = AC(cos 30° + cos 60°)
‘ - s V2
* B3i véi hé quy chidu mat dat, vat vach Do d6 . v, = L= ?(\/5 +1) = 3(V3 +1) = §1m/s
MM, = 5" = M{M; + M'{M, . Suy ra : \ |
e E 57 Ta 6 dd thi sau - s(km)
T . - -,.‘ -y - ’,.‘ _ O
o= (\_f + \7’) hu_‘;lmg nglllt\'}ﬁ 457 di Ien — Méi ngudi di nraquang 4G 77T ,
At sV = dvivz dirong bing di bd-va nira quang E
dudng bang xe dap. 20l - !
54 Van t6c trung binh trén ca doan dudng : 8 & P |
s 5 :
A c D B Thai gian 1 t = — + —— |
*-— - >— 2V-] 2V2 :

= 5h20 phat 0

ralwn
ra |
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Suy ra : v =

-~ |

= 7.5km/h

— Xe dap khdng su dung trong nita thai gian chuyén déng tic

2h40 phit.

6.8 Ap dung cong thuc

a = = 0 = -
b-t; At
69 Ap dung cong thuc
5= —atz + vt
(1= 00 t1=§s t2=;8.55
- w : ¥ :
T 100m : !
(53) 100m
{3.58)

2
*Vaity = 5s: 5 = ‘23a+5v0 = 100

72,25

*Vaity = 85s: s,

Gidi (1) va )1 a =~ 2m/s’

6.10 Pit I : chiéu dai ciia mét toa tau. Theo gia thiét cua dé :

1 25
I = 5.31(5)2 +vy(3) = ?a + 5v

-

< 1 2500
2 = Ea(sof +vy(50) = =

| —vg = 2as = 150a

98

(1)

a+85vy =200 (2)

a +50vy (2)

Giai hé phuong trinh (1), (2), (3) ta c6 :

a = — 0,16111/52

6.11 Theo gia thiét cua dé :

Do d6 .

v% = 2a18 = NG 22151 (s7 = Tkm)

S5Av
v% - v% = a5y = = 2a587 (55 = 1km)

a -
2 2
_::'A>]=>a2>a1
a-l 4

6.12 Tuong tu bai 6.11 :

v% = 2as

2 vy =vV2 = 1'4,1'11!13_1 -
2 _ .
v; = 2a(2s)

Do d6 : Av = vy — vy = 141 — 10 = 4,1m/s

6.13

Nhing :

28 (24
(t) (t2)
5
; . - 5
Van téc trung binh @ v =
thb—4
vi-vi va-v
s = ;as=
2a tz - tl
2 2
— Vo — V1 (tz ke t-l) 'Uz + U]
—3 VvV = . =
2(va—vy) {tp—ty) 2

www.sachhot.info
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6.14
1 t
(t = D)Y - 1'1 ‘I'
1 ' ,
| S !
‘ S1=Z !

o

. 1 1
Theo gia thi€t cia dé : s = Eat2 ;8 = ‘Z*at%
tl 5 1 t
= — = — = — tl = —
t s 2 2

3 .
Thoi gian di Z doan dudng cudi :

At =t —t; =

N | ==

6.15 Bit | : chiéu dai mdi toa tau. Theo gia thiét cia dé :

1 2
[ = Eat P
> Tz\/;hayt”=t\[£
nl = —at'"? :
1
Tuong tur: (n — 1)i = Eat’2 =t =tVn-1

Do do thoi gian toa thi n di qua la :

At =t —t = (Vn—Vu-1)t

s 1
6.16 Theo dé : s = Eatz. Suy ra :

’2
aysy =1Im = ¢t; = -
a

100

2

1 ,2_~]
b). S, =(s = 1) =fat"1'Z >t = szl
2 a

Theri gian di mét cudi :

At = t— =1’ i (Vs —Vs—1)

1
6.17 Phuong trinh @ s = Eat2 + vt

(a, vy @ cac gia tri dai sd)

1
= —an +nv0

*f=n Sh
1 2
*t=(n—1):8,4 =Ea(n—1) + (n—T)v,
Do do :

— trong n giay .
~ trong gidy thua n :

6.18

{t=0) t 21 3t
A51 o | ASS
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Suy ra :
*t ! £2 + vt
DS =—"a v
1 b 0
1 4
* 2 ] = Ea(2t)2 + vp(2t) = Eat2 + 2vt
1 9
"3t P83 = Ea(3t)2 + vo(3t) = Eatz + 3vot
1 2
* (n - 1)t Sp-q1 = Ea[(n — 1)t] + VO(n - ])t
n—1)2
= ) at® + (n — 1)vgt
2
. 1 2 n’
nt © Sn = Ea(“t) + vp(nt) = ?at + nvgt
1 2
"Dt sy Saln + D" + vo(n + Nt
n+ 1)°
_ )at2+(n+1)t
2
Do do
* A —_— 2
51 =8 at™ + V{)t
*ASZ—SZ“'S] = —at +V0t
* Ag, = Y2
83 = 83 — Sy = —at” + vpt
2n—1
*Asy =S5 — Sp_q = L*;"—)atz + vot
2n+1
* ASn+1 Sp+1 — S T ( N )at2 + Vot

102

Ta nhén thiy :

Asy; — Asy = Asy — Asy; = ... = Aspyq — Asp = at’

. 1
6.19 Phuong trinh tong quat : x = Eat2 + vt + xp

So sanh, suy ra :

a) % =80 = a=160cm/s? = 1om/s>
b) vo = 50cm/s = 05m/s = v =16t +05
t =1s : v = 2,1m/s
v—vVvyg 130-50
c) t = = = (0,55
a 160

x = 80(0,5)% + 50(0,5) + 10 = 55cm = 0,55m

620 a) x; = 4(2)2+20(2) = 56cm

) = 819 =.200 — 56 = 144cm
X3 = 4(5)° + 20(5) = 200cm

12 144 48cmy/’
= T T = S
ty—t; 3

vV =

= 2
b} So sanh voi phuong trinh téng quat = a = 8cm/s
vg = 20cm/s

v = 8t + 20 (cm/s)
t=3s:v=8.3+20=44cmfs

2vyvot
73 *Xe(l):t=——t 2 »>g=—12 _pm
>t =_—_-=1,.2h;t; == =08h
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a) v; = 30km/h (0 <t < 1,2h) ; vq = 45km/h (1,2h < t < 2h)
v, = 36t (km/h) (0 < t < 2h)

3
0 _3

B =302t ="h="h (<12h

Do d6 .
36ty =45 * tp = _ h =125k (12h <t < 2h)

b)x; =30t (0<t<12h); x =45t —12) +36
=45t — 18 (1,2Zh < t £ 2h)
Néu cé mét xe vugt xe kia thi phuong trinh x; = x, phai 6
nghi¢m thich hgp.
2 5 :
* 30t = 18t = t= gh (> 1,2h) : logi

* 45t — 18 = 18t° > 62 —15t+6 =0
t; = 0,5h (<1,2h): loai
2h ; loai

t2=

7.4

1
Xp = Eatz—v1t+s

1 .
Xz = zat +V2t

_ td1z
a) dIZ = Ix1_12| = IS—(V1+vz)t| g
Pé thi :
b) d12=0::>t=
v+ 0,
] .

8.4 a)* Vit (1) :

- chuyén déng vdi gia toc ay = 8 —2,5m/s”

— theo chidu @, chim din déu, vin t6¢ ddu 20m/s.
- -dzfmg lai & goc toa d6 lic t = 8s; sau d6 ddi chidu, chuyén dong
nhanh din déu dén t = 12s.
* Vit (2) :

— chuyén déng duoc xét td thei diém t = 2s.

s ~ 10 2 ‘A - A 2
— 6 gia técap = 6_5 " 2,5m/s%; nguoc chidbu @, chim din déu.
— ding lai & gbc toa d6 luc t = 6s; sau do6 ddi chidu, chuyén déng
nhanh din déu cho toi t = 10s.
— vat chuyén dong déu ti t = 10s ; tdi t = 12s khéng xét chuyén
dong. $ 5(m)
b) 7

401

oo+ ---

20 LT
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. 5 5 +t = 8s:5; = 80m
5 = — —t° 4+ 20t
4 «t = 12s5:5; = 60m

«t=65:5, = = 20m
+t =10s:s5, = 0

*

52

= |

(t — 2% = 10(t — 2) {

Q) Y Is;] = 100m; Y |sy| = 60m

"(mfs)
8.6 a) Theo d& thi :

t=2s (v
3222
b) S5 < =
2(0,5)
32
27 91,

8.5
+
. . _ ' t(s)
aj v, a5 ' 3
A . - 3 _ —_—
R < = — B (v=0) $.7 a)s=vt=24000m
5 -—
— 1
B 83 tj =ty P ay=—a; > 83=8 = Ealt% = 7 200a,
Sy - Y
2 vy = altl = ]2031 = Sy = V2t2 = 12031 .960 = 115 20031
a) v = 2as 24 000 2
ay = —a DGy =5 Dt =t S=S-[+SZ+S3 = a; = 20,185111/5
- v% = 2ass, 1 30 300 129 600 )
ay = — 0,185m/s
. — - _ v - ‘] 4
s=vih tvaty vty vy = vy = ?2 b) Ap dung phuong trinh tong quat : v = a(t — ty) + v
2 s = vyl + tp) = _‘;AB ¥ t = 500m V1 = O,IS:/(WS)
> v, = 22,2m/s
tp byt =2ttty =2 y
17270 1t =2 l vy = — 0,185t + 22,2(m/s) (chon lai goc t).
=ttty = 25 — t, = V2(25 — tl) = 500
vy v vy Fimss)
tp=—=—"=>v, (25—7) = 500
a, 5 222 | -
hay : v — 125v, + 2500 = 0 = v, = 25m/s | :
b)t]=t3=53,' t2=155 E E
S1 =83 = 62,5m; Sy = 375m % :
¢) twong tir bai 8.3 0 7 18 20 tphit)
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9.7 Trong khoang thoi

9.3 n: thot gian roi (t=0) gian At ném doi
1 2 1 2
- = : =L — : 1
Sn 2 gn ! 52 2 g(n 0’5) r AS = E a. Atz
1 2
81 = Eg(n -1) s Khoang tr6ng tao ra
] phia dudgi vat :
Asy = 55 — 8] = (Zn - )
. 1 2717y 2 A 1 %= (n-1) h=As tga
s
Acn = _ 8 ( 1) 1 p t= (n-0,5) Quang dudng roi tor do cia vit trong khoang At :
Sp = 8§, — Sy = 2n —
. : 27 As ;o] 2
Theo de : As; = 2As; As” = Eg-m -
>  n=125s > 5. =78m m——
T, - . s _&_
9.4 Gidi twong tir bai trén day. Phaico:h=as = a=
1 -
Sy = Egnz 98 Ap dung phuong phap tuong tu bai trén day.
As = s, — sp 5 =2(n — 1)g = 20(n — 1 1
1 o2 8= Sn = Snz = 2(n ) = 20(n ) . 10.4 Phuong trinh : s = Eg’c2
Sh-2 = 2 g(n )

Bat 6 : thoi gian gita 2 giot lién tiép.
As =180 = n = 105 ; s, = 500m 1 5 1
5, = ~gd8)2 > 0 =——s

9.5 Giai tuong tu bai 6.16 véia = g = le/s2 2 V5 m
1 :
9.6 Phuong trinh roi @ s = gtz Suy ra (5)

2 we «a? . - 1 2 ;(4)
— Thdi diém S bi che khuat : t S; = —g(36)° = 9m » l+
1 2=, ) ‘(3)
_1 2 1 ' 1
A ¢  — Thoi diém S xuat hién : (t; + 0,1) 1 5 , (1)
' L Sg = Egﬁ? = 1Tm — T
1
* > [ +h="g(t;+01)> 2
l I ; zg(] ) @) Dodé: dyp =16 —9=7m; dyy =9 — 4 = 5m;
S+ @)—-1)y: I=——— =1t =02s
= h =5.(0,2)° = 0,20m = 20cm
109
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10.5 Gdéc thoi gian : luc giot thir nhat roi. B cao : "o 1gt§ i &(27}0 -g ) 2
Cac quing dudng roi 2 EVNyy—g

fgiot (1) 5 = %gtz 12.5 a) Van toc goc cla chuyén déng quay tron cua Trai Pat :
2 -5
wyg = = 73.10 “rad/s
. 1 2 47T
* giot (2) : 5y = Eg(t -0.5) d
Gia téc hudng tdm cua diém &
a) Khoang cach : d =5) — 5, = %(Zt - 0,5 Xich Bao :
2 2
ay = waR = 0,034m/s
vt=05  : d=12m Mo
-t =15 : d=375m
« t =15s : d = 6,25m

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

1 1 ] _ ;
11.3 Cac phuong trinh : 5y = Egt2 ; 5y = Egt2 + vt : = 2,66 .10 6rad/s : r Ay
Ve . qu =h - n 1 2. 1 2. , Gia t6c hudng tim \\\H‘ _’/,"
= =—gtc; H=7= v st Trine - e -
o) c’[f”z:H 5 Blc 5 Ble T Vuke cua Mat Trang
a’ = whr = 2,72.10 m/s?
, h H-h H-h
Dodo: te=qf"> svo= =" Vagh 12.6 a) Quang dudng ma Trai B4t vach duvc :
o= 2R~ 702810k
11.4 Cac phuong trinh : 51 % Ty T = /U8, m
J . vatroi tr do @ sy = %gtz b) S¢ vong quay cua Mit Trang :
1 - b = 13,4 vo
l » vt nim xudng : sy = Eg(t - 1)2 + vp(t — 1) n T = 1a% vong
2 -
) 2vo— g 127 a) wy=— = 727.10 rad/s
Cham dat :sp =51 =t =7 Ty
2(vo— &)
110 111
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v b) v =wy.r = wgRcos45°
= 327.5m/s
c) Vé tinh phai ¢6 van tdc goc

wq. Van toc dai

Xich Bao v =wy.r' = 311km

S

12.8 a) Ap dung cong thuc
2R
= ; T=—""
v v
2zR
b) Tuong tiur : T =—
c

12.9 a) Coi vi tri cac ngéi sao khong ddi trong thoi gian truyén cua

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

Cac vecto van téc ¢ phuong hiép tuyén voi quy dao tron,

13.5 a) Ap dung céng thilc © = at + wy v&i wy = 0

. 1
b) Ap dung céng thuc ¢ Eart2 + wgt + ¢

CUO:O

Vol po = 0 (dochongodctoa do).

) Ap dung cac cdng thuc :
v =R ; a, =aR ; a, = w'R
13.6 Chidu @ : chiéu chuyén ddng :

> =
lay] = |a'|

V2—Vg
= a’ =, =
! t 25
= — 0,125m/s>
a)* O A
[z?] =a = ‘-/21t2+a§l ;
vh
an =", = 0,28m/s*
> a =~ V0,125 + 0,28° =~ 031m/s?
* U B .
2
|a’"| =a = Vat2+a’121 ; a'g = L O,O?}m/s2
R

> a = V0,125 +0,03% = 0,13m/5°
b) Thoi gian tau di hét quang dudng :
v=ve 5-15

t = = 80s
a, —0,125.

14.3 Chon cac diéu ki¢n dau nhur trén hinh. M3i chuyén déng c6 hai

phuong trinh theo x va y.

Y
(t=0) —— 11 N
{6h30) - d (6h45)
0 X
a) Ta ¢6 :
Vi = 36kmh ™} Vo, = — 27kmh ™!
tgp = 0 th, = 0,25h
(1 ;@1
Xg1 = — 36km Xgy = 36km”
Yor = 1km Yo = 1km

113
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B
Suy ra :
L1
. 2
va
Y2

b) Gap nhau :

14.4 Chon?diém xudt phat

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

I(km) = const

X2 = X1,¥25 "1

> t=1,25h; x, =xy = 9m; y, = y; = lkm

A lam gdéc cua hé toa d§ Axy.

y
i B
s
. 2
N L ol
y D
A M
;x
A X

>4
m\
—
-
=
[
3
o
3
oM
=
-
=
—_—r——

2vy 2vqut
t = Y ; v=""Yy=
u c c
2vyu
Do do: a, = :
¢

PN 3 e . c

Thai diém thuyén taoi gida song . T = 2u

u

Quang dudng nudc cudn thuyen khi tdi gida dong :

=

114

N fn

s

T2 vy

T
(s
B 2u .

PHAN THU" HAI

PONG LUC HOC

§7. CAC PINH LUAT VE CHUYEN BONG

A. TOM TAT GIAO KHOA

1. Luc — Cén bang lyc

— Khi vat chuyén déng cb gia tde, ta noi co lue tac dung 1én

vit.

— Luc la dagi luong vecter. Vecto luc ¢6 hudng 1a hudng cia

gia téc do luc truyén cho vat.

- Khi cac luc dong thdi tac dung gdy cac gia toc khir 1an

nhau, cac luc goi la ¢dn bdng nhau.
IL. Cac dinh ludt Newton

1. Binh lugt I :

F=0=2>a=0
2. Dinh lugt II :
—»
- F
a=—
m
Don vi : m : (kg) .
a: (m/sz)'
F:(N)
3. Dinh ludt 11T :
> -
Fy = - Fyg

GHI CHU

o Hé guy chigu trong &b cic dinh ludt Newton nghiém diing goi ld hé quy chiéu

quan tinh.

www.sachhot.info
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s Mot cich gan diing, hé quy chiéu gdn vai Trai Pat c6 the coi 1 ké guy chiéu [
| ! = +
quén tinh, v at Yo
v 1 5
I11. Khéi luyng : YF=ma{s-= Eat + vt
— Pai luong diac trung cho mute qudn tinh cua vat. Khéi W2 — 2 = 2as
- .~ ' - v = a
lugng 1a dai luong vé hudng, duvng, céng duve va bdt bién déi 0

véi mdi vat (trong pham vi co hoc ¢d dién) . * Tién hanh theo trinh tu nguoc lai dé giai bai todn nguorc.

— Do khéi lugng bing tuong tdc hay bing phép cdn. — Luc trong hwong tac givka hai védt :
— Khéi lugng riéng - * Viél phuong trinh theo dinh ludt HI Newton :
. —> -
m = —
D= | (kgm® myay = - My, L
v P my(V—vy) = —my(Vy— V)

B. GIAI TOAN : * Chitu lén truc hoiic thuc hién cgng, tri vecto dé tinh toan.

. . Thi du 15.1
BAI TOAN 15 :
Mot chiéc xe khdi lugng m = 100kg dang chay véi van toc
Xac dinh luc tac dung va cac dai lugng déng hoc 30,6kmyh thi hdm phanh. Biét luyc hdm 14 250N. Tim quing dudng
cla chuyén déng - xe ¢don chay thém trude khi dung hin.
M PHUONG PHAP CIAI

— Xac dinh luc bang cac dai lugng déng hoc va nguoc lai : — Lurc tac dung lén xe khi hdm phanh : Iuc ham.
—

i
* Nhdn ra cac luc tac dung lén vat. Theo dinh luat H Newton : F = ma

* Viét phuong trinh dinh ludt 1l Newton : Chi¢u phuong trinh 1én hudng chuyén dong :
ZI?-—-m; ) -~ F=m.a
* Chiéu phuomg trinh (*) lén hudng chuyén déng. Thuc hién tink — Gia tdc chuyén dong
toan, "
a=——"=~25m/s
m
- S Khi xe bat ddu ham pharh :
oL . a I
t . vg = 30,6km/h = 8,5m/s

Khi xe ding : v = 0

116 www.sachhot.info 117




Quang dudng xe chay thém :
vi - v.(z)
5 = = 14,45m
2a

Thi dy 152

Duti tac dung clia luc F ndm ngang, xe lan chuyén dong
khong van téc dau, di duge quing dudng 2,5m trong thei gian t.
Néu dat thém vat khoi lugng 250g 1én xe thi xe chi di dupe quang
dudng 2 m trong thdoi gian t.

B3 qua ma sat. Tim khéi luong xe.

GiAl _ .

~ Bit khdi luong cua xe 1dn va cia vat dit thém 1an lugt 1a m,

Gia téc cua xe trong 2 truong hop 1a a, a”.

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

F=ma=(m+m)a"

Quing dudng xe di trong 2 trindng hop :

1 1
s = ~at’ ; ¢ = ~a't?
2 2
m + m’ a S
Suy ra : — = — = —
m a’ s’

Giai phuong trinh, ta suy ra :

118
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Thi dy 15.3

Hai qua cAu trén mat phing ngang, qua (I) chuyén déng véi
van téc 4mys dén va cham véi qua cau (II) dang ndm yén. Sau va
cham hai qué cAu cing chuyén déng theo hudng cii cia qua cAu
I v&i van toc 2ny/s.

Tinh ti s6 khéi luong cda hai qua cau.

GIAT

— Trong tuong tac cua hai qua

cau, theo dinh luat 11l Newton, ta ¢6 : @_i g‘g
- - )

m]a] = — Mhdsy

~ > > ~ A ~ ? 3
— Pt vy, v 1a van toc qua cau

trirdc va sau tuong tac ; At la thai gian tuong tac, ta 6 ¢
- - -> -
V] - VU] Vo — V02
mp " T = —my-*
oA LAt

Phuong trinh hinh chiu trén hudng chuyén déng ban dau

cua qua cau | :
»

my(vy = Vg ) = —my(vy — V).
Trong d6 1 vy = dm/s ; vo, = 0;vqy =vy=2m/s
Vo =V
my 2 02
Suy ra : — = - =1
my . Vl - V01

B BAI TAP LUYEN TAP :

154 Luc F truyén cho vat khéi lugng m; gia téc 2my/s?, truyén cho
vat khoi luong m, gia toc 6rys®.
Hoi lyc F s truyén cho vat khéi lugng m = m; + mg mét gia
toc la bao nhiéu ?

Bs: 1,5 m/sz
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15.5 M6t xe lan khoi luong 50 kg, dudi tac dung cia mdt luc kéo
theo phuong ngang, chuyén dong khéng van toc dau ti dau
dén cudi phong mit 10s. Khi chat 1én xe mot kién hang, xe
phai chuyén dong mat 20 s. Bd qua ma sat.

Tim khéi luong kién hang.

ps : 150 kg

15.6 Vit chuyén dong thang trén doan dudng AB chiu tac dung luc
F, theo phuong ngang va ting van toc td 0 dén 10nys trong

thoi gian t. Trén doan duong BC vat chiu tac dung luc Fy theo -

phuong ngang va tang van tdc dén 15m/s cling trong thdi gian
t.

By
a) Tinh ti s6 — .
Fy

b) Vit chuyén dong trén doan dudng CD trong thdi gian 2t van
dudi tac dung cta luc Fy. Tim vén tée vat & D.
Biét A, B, C, D cing nim trén méot duong thang.

ps: ayos
b) 25m/s

15.7 Vat chiu tac dung lyc ngang F ngugc chiéu chuyén déng thing
trong 6 s, van toc giam tu 8m/s con bmy/s. Trong 1(s tiép theo,
luc tac dung tang gap doi vé do 1én con hudng khing doi.
Tinh vén téc vat & thoi diém cudi.

Bs : —5m/s

158 Co6 hai vat : vat m; ban diu ding yén cdn ms chuyén déng
thang déu véi van toe vy Pat 1én mdi vat lyc F gidng nhau,
—
cung phuong vy.
Tim F dé sau thoi gian t hai vat co cing dd 16m va hudéng van
toc.

www.sachhot.info

Cho biét diéu kién dé bai toan c6 nghiém.
PO Ly TF
ps : Néu F cung chiéu vy :
M M, Vy

F ="

= ———————, dieu kién : my > my
(rn; — my)t

PO T
Néu F nguoc chiéu vy :

fnjfnzvo .
F=————"—, diéu kién : my > m,
(my — )t
159 Mst xe tai khéi luong m = 2000kg dang chuyén dong thl ham
phanh va dumg lai sau khi di thém quang dudng 9m trong 3s.
Tim luc hiam.

Bs ; 4000N,
15.1¢ Xe khéi luong m = 500kg dang chuyén déng thang déu thi him
phanh, chuyén déng cham dan déu.

Tim luc him biét quang dudomng di duoc trong gidy cudi cla
chuyén dong la 1m.

s : TO00N.
15.11 Po quang dudng mot vat chuyén dong thang di duoc trong

nhing khoang thoi gian 1,5s lién tiép, ngudi ta thiy quing
dudng sau dai hon quang dudng trudc 0cm.

Tim lue tae dung 1én vat, biét m = 150g.
Bs ¢ 0,06N.
15.12 Qua béng khédi lugng 200g bay véi van tdéc 90knyh dén dap

vudng goc vao mdt bie tudng réi bat trd lai theo phuong ¢l
voi van tde b4km/h. Théi gian va cham 1a 0,05s.

Tinh lyc de tudng tac dung 1én bong.

Ps : 160N.
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15.13

15.14

15.15

15.16

122

Qua bong khodi lugng 200g bay véi van tée 72kmy/h dén dap vao
tudng va bat lai véi d6 1ém véan téc khéng déi. Bigt va cham
cla béng v&i tudng tudn theo dinh luit phan xa guong (goc
phan xa béng goc t&1) va béng dén dap vao tuong dudi goe toi
30", thoi gian va cham la 0,05s.

Tinh luc do tudng tac dung lén béng.

ps : 138N.

Tu A, xe (I) chuyén dong thing nhanh dan déu véi van toe dau
5ny's dudi theo xe (II) khdi hanh cing lic tai B cach A 30 m.
Xe (II) chuyén déng thang nhanh dan déu khéng vin tée dau
cung hudng xe (I). Biét khoang cach ngin nhat gitra hai xe 1a
5m. B6é qua ma sat, khdi lugng xe m; = mo = 1 tdn, Tim luc
kéo cia dong co méi xe.

Biét cac xe chuyén dong theo phuung ngang véi gia téc
as = 2a,
7S : 500N, 1000N.

Hai chiéc xe lan dat nam ngang, ddu xe A c6 gidn mot 1o xo
nho, nhe. Pat hai xe sat nhau dé 16 xo bi nén lai rdi budng tay.
Sau d6 hai xe chuyén déng, di dugc cac quing dudng
s; = 1lm, s, = 2m trong cang thoi gian t. B6 qua ma sat.
Tinh ti s6 khdi lugng cha hai xe.

my

ps :— =2
"12

Xe A chuyén déng véi van tée 3,6knyh dén dip vao xe B dang

dung yén. Sau va cham xe A déi nguoe lai véi van toc 0, 1my/s,.

con xe B chay téi véi van toc 0,55mys.
Biét my = 200g. Tim m, .

bs : 100g

BB\—

15.17

15.18

Hai qua béng ép sat vao nhau trén mat phang ngang. Khi budng
tay, hai qua bong lan dugce nhidng quing dudng 9m va 4m roi
ding lai. Biét sau khi r&i nhau, hai qua béng chuyén dong
cham dan déu v&i cung gia toc.

Tinh ti s6 khéi lugng hai qua bong.

1y
ps:—=1,5
m1

Hai hon bi ¢6 khéi luong bang nhau dat trén mat ban nhéan.
Hon bi (1) chuyén déng véi vén tc @
v dén dap vao hon bi (2) dang ding -
yén. Sau va cham chung chuyén 7 /\/<

~
(\’r—=~ 21

dong theo hai huéng vuéng géecnhau  — \_,\/

vGi vin tdc v; = 4im/s, vg = 3my/s. AN

Tinh vy va goc léch caa hon bi (1). : 17__)
Bs : 5m/s ; 37°

§8. CAC LUT CO HOC

A. TOM TAT GIAO KHOA

I. Lue hip dan . 7 m

1. Truvrng hop tong qudt :

mjmy

r2

F=G

(G : hdng s6 hdp ddn )
GHI CHU : '
o {1c hdp dan {d lue hat .

» Céng thirc trén chi diing v céc chat diém hodc v cic vat hinh cdu cb khél

firong phin b déu.
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2. Trong luc :

P=mg=GHle
2

(M : khoi luong Trdi Pdt )

Biéu thuc cha gia toc trong luc :

* & sat mat dat : go:’G-N{
RZ

*® " o M B LY M

& db cao h tu mat dat - g:G(R .
+h,

(R : bdn kinh Trdi Pdt )

Il. Lue dan héi

L277A zgq
__;I ;;? (k : hg s¢ dan hét hay df cuing )
X

vE

I1. Lyt ma sat

F=—kx

1. Lyc ma sat truot (ma sdt dong) :

‘ v
S

. Fpns = kN

0

(k : h¢ s6 ma sat truot )

2. Lye ma sdat nghi (ma sat tinh) :

F, <kN: F_,, =F,
¥, = kN: F,__ = kN

(F, : ngoai Iyt tiép tuyén )

124

IV. Lare can cta moi truong

. C Yo éé%;%
v 16n : FC = kzsvz \_/_ryv‘«/:—ﬁwﬁ_

B. GIAI TOAN :

BAI TOAN 16

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

B PHUONG PHAP :
— Ap dung cong thikc vé méi loai lirc.co hoc : Iuc hdp dan va trong
lwe; lue dan hoi; lwc ma sat; lue can cua méi truong.
— Chuyén déng co lrc ma sit :
* Viét phuwong trinh dinh ludt 1l Newton
* Chiéu phuong trinh luc lén truc vudng goc voi chuyén djng dé
xac dinh N. Suy ra F,, = kN
* Chiéi phuvng trinh lyc Ién tryc chuyén dong dé ldp phuong
frink dat s6 chifa dn cua bat toan.

Thi du 16.1

Hai qua ciu bing chi, mdi qua cbé khéi lugng 45kg, ban kinh
10cm. _ :
Hoi luye hap dén gida ching c6 thé dat gia tri lon nhat 1a

bao nhiéu ?
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GIAI

m2

— Luc hdp dan gita hai qua cdu : F = G~
r

[ m : khéi luong méi qua cu,
1 r : khoang cach gitra tAm hai qua cau.
— Luc F 6 gia tri ldn nhdt khi r nho nhal .
C6 nghia la khi nady hai qua ciu dit sat nhau.
r = 2R = 20cm

11 (45)?
Suyra: F = 6,68.10 “(—)2 ~ 3,38.107 °N
(0,2)

Thi du 16.2

Thi du 16.3

Méat. xe tai kéo mot xe con, chuyén dong thang nhanh dan
déu khong van téc dau, trong 20s di duge 200m. Bd qua ma sat.
Khoi luong clia xe tai va xe con lan lugt 1a 5 tan va 1 tdn. B9
cting cua day cap noi 2 xe la 2. 10°N/m.

Tinh dé din cia ddy cap va luc kéo xe tai chuyén dong

Tim gia téc roi ty do & noi c6 d§ cao bang nida ban kinh Trai
Bit. Cho biét gia tée roi tur do trén mat dat la g, = 9,81rys .

GIAI

Bitu thic gia téc roi tu do

— tai not ¢d doé cao h: g=G-_M—‘
(R + h)?
— trén mat dat (h =0) : gy = G-M
R?
2 2
Suy ra : & K =( R)
80 (R+h)? R+h
B ( R )2
8= \Ryn/ &
Theo dé - h = R
2
4 2
g = ;.g[) = 4,36m/s
126

GIAT
T 5

Quiang duong chuyén ddng cua cac xe : s = 2at

Suy ra gia téc chuyén dong :

~J

4]

a="==1m/s
2

— Xét chuyén ding cua xe con :
Luc tac dung 1¢én xe : luc dan héi cua day cap 1?2
> —» -
Theo dinh luat Il Newton : F, = mya
Chi¢u phuong trinh 1én huong chuyén dong :
F, = mya = T000N
Ta suy ra d¢ dan cua day cap :
|35 '
x = — = 05.10""m = 0,5mm
k
— Xeét chuyén ding cua xe fai

Luc tac dung 1én xe : luc kéo . -
F vd luc dan héi cua day cap g%% N

R + Ny = 0).

Theo dinh ludt H Newton :

127
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}_:)+ f_‘?l = m1;

Chi¢u phurong trinh 1én hudng chuyén déng :
F-F =ma

Theo dinh tuat 1l Newton : F; = F; = 1000N

Tasuyra: F = F;+mja=6000N

Thi du 16.4

Mot hé thong 2 10 xo duve

* gdn vao vAt va vao tudmng nhu

= hinh vé&. Tim d§ cing cia 1o %o
tuong duong.

GIAI
— Vi tri diing yén ban dau cia vat 1a O. Xét khi vat & vi tri cach
O mdt doan x,

PG bién dang va luc dan héi cha cac 1o xo thanh phan la
X1, %o, Fy, Fo.
D6 bién dang va liuc dan hdi cua 10 xo twong duvng 1a x, F.
— Ta co : F=F+F (1)
X = Xy = Xp (2)
Ap dung dinh luidt Hocke vao phuong trinh (1) :
kx = kyx; + koxp
Két hgp vai phuong trinh (2), ta suy ra dg ciing cuia 1o xo tuong
duong,

k = ks + kg
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Thi duy 16.5

Vat khéi luong m = 50g gdn vao dau mét 16 xo nhe. Lo xo
¢ chiéu dai ban ddu la [y = 30cm va dd cung 1a k = 3N/cm. Nguol
ta cho vat va 10 xo quay tron déu trén mot mit san nhan nim
ngang, truc quay di qua dau 1o xo.

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

x = boem.

GIAI
— Luc tac dung tén vat khi vat chuyl":'n ddong 1a e dan hoi F
- -
cua lo xo. (P+N = [wJ))
- -
Theo dinh luat 11 Newton : F = ma

- o A
Luc F hudng doc theo 16 xo vao tam quay, gia téc a cua vat

chuyén déng tron déu cing hudng tam.
-- Chifu phuong trinh 1én truc huong tam

F = ma
kx = mw’R = m2rn)* Iy + x) .

Ta suy ra tin s quay cua m :

1 kx

2t ¥ m(l;+x)

1 {300.0,05
2 N005.035

4,66 (vong/s)

u

~ 280 vong/phit

Thi du 16.6

Mbt vat khoi lugng m = 2kg dat trén mét ban ndm ngang.
‘ Hé s6 ma sat gida vat va ban 1a k = 0,25. Téc dung lén vat mot

lue F song song voi mat ban, Cho g = 10111,/s2 .
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Tinh gia tdc chuyén ddng cia vat trong mdi trudng hop sau:
a) F = 4N
k) F = 6N.

GIAI
- S
— Lurc tac dung 1én vat : trong luc P, lye dam hdi cda mat ban

—> . = >
N, lyc kéo ¥, e ma sat F .

Theo dinh luat 1l Newton

!\4- > > > - —

- y > P+N+F+¥F_ . =ma (1)
ins

‘—E? — Vi vat chi ¢d thé chuyén dong

thing trén mat ban nén a chi 6 thé ¢6

phuong nam ngang,

Chi¢u (1) én phuong ndm ngang , theo huwdng hre E
F—F, = ma

Chi¢u (1) 1én phuong tfrﬁrrg difng, chitu duong hudgng 1én
~P+N=0

Vay : N = mg

Fe = KN = kmg = 5N
a) Luc kéo F = AN, nho hon luc ma sat trugt.

Khi ndy, lirc ma sat la ma sat nghi - Vit nam yén.

Gia toc : a=0
b) Luc kéo T = 6 N, 1on hon ke ma sat truot.

Khi nay, lirc ma sat la ma sat truot

Fo = kN = 3N
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Thi du 16.7

Mét 6t6 dang chuyén dong véi van tée 10nys thi tdt may,
chuyén déng cham dan déu do ma sat. Hé s8 ma sat lan giGa xe
va mat dudng la k = 0,05.

Tinh gia téc, thdi gian va quing dudng chuyén déng cham
dan déu.

Cho g = 10m/s”.

GIAI
. ~ ] It .: g 2 > -
Luc tac dung 1&n xe sau khi tat may : trong luc P, phin lie N va
—> , o .
liec ma sat lin g cua mat duong,

Theo dinh luat I Newton .
= > - -
P+N+F, = ma ()

Chi¢u (1) 1én phuong thing diing :
-P+N=90

Ta suy ra :
Fre = kN = kmg,

Chiéu (1) lén hudng chuyén déng
' — F, = ma

Ta suy ra gia téc chuyén déng :

a= - = —
m ©m

3 k
_ms ﬂ=—kg=—o,5W52

Thai gian xc chuyén déng sau khi tat may :

vV—vyp  0-10 _
b= = — = 20(s)
a - 05

Quang dudng xe chuyén ddng sau khi tat may :

vi—vl 0 (102
5 = = = 100 (m)
2a -2.0,5
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W BAI TAP LUYEN TAP :

16.8

16.9

+ LUC HAP DAN — TRGNG LUC

Mat Tring va Trai Pat ¢6 khéi luong lan luot 14 7,4 . 10%2 ke
va 6. 10%*kg, & cach nhau 384000km. Tinh lye hat giga ching,
s : F =~ 2.10°N

Khoang cach trung binh giGa tdm Trai Dat va tdm Mat Tring
bang 60 lan ban kinh Trai Pat. Khai luong Mit Trang nhd hon
Trai Pat 81 lan.

Tai diém nao trén dudng thing ndi tim cia ching, lyc hut cla
Trai Pat va Mat Trang 1én mot véat bang nhau ?

ps :  Cach tim Mat Tring mgt khoang

x = 6R (R : ban kinh Trai Bdt)

16.10 Trong mét qua cau bang chi ban kinh R ngudi ta khoét mat 1

hinh cAu ban kinh % . Tim luc do

qua cau tac dung 18n vit nhd m
trén dudng ndi tam hai hinh cau,
cach t4m hinh cau lén mot
khoang d, nhu hinh vé. Khi chua
khoét qua ciu cé khéi luong M.
7d” — 8dR + 2R?

2

s (i)

ps: F=G. M.m

16.11 Gia téc roi tu do cua mdt viat & cach maii dit khoéng h la

132

g = 4,9n/s®> . Cho gia tdc roi ty do trén mat dat gy = 9,8m/s2,
ban kinh Trai Pat R = 6400km.
Tim h.

Bs : 2651km.

16.12

16.13

i6.14

16.15

Biét gia téc roi tu do trén mat dat la g = 9,8mys®, khéi luong
Trai Dat gap 81 lan khdi luong Mit Triang, ban kinh Trai DAt
g&p 3,7 lan ban kinh Mat Trang.

Tim gia tdc roi tu do trén bé mat Mat Trang.

Ps gy = —gp = 1,66m/52

oy | =

+ LUC BAN RO

Mot 16 xo khi treo vat m = 100g s& din ra 5S5em. Cho
g= 10m/52. '

a) Tim d4 cing caa 16 xo.

b) Khi tres vt m’, 16 xo dan 3cm. Tim m'.

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

Vat khéi lugng 100 g gdn vao dau [0 xo dai 20cm dd cung
20N/m quay tron déu trong mit phing ngang véi tin sé
60 vong/phit.

Tinh d6 din cta 16 xo. LAy x> =~ 10.

ps : Som

Dodn téu gom mét dau may, mét toa 10 tdn va mdt toa 5 tan
néi véi nhau theo thd ty trén bang nhing 19 xo giéhg nhau.
Khi chiu tac dung lyce 500N, 16 xo ddn lem. Bd qua ma sat.
Sau khi bdt dau chuyén déng 10 s, van téc dodn tau dat lm/s.
Tinh do din ctia mdi 10 xo.

ps : 3cm; Icm
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16.16

16.17

16.18

134

Hé hai 1& xo dugc ghép theo mét trong hai cach sau. Tim d§
cung cia 16 xo tuong duong.

W@MW %u@m&m&m@
{

77 rod

I (1D

ps: a)k =k +k
kik,

by k= ———
ky + kg

Mbt 16 xo nhe duge treo thadng dung. Budc mdt vt ning khéi
luong m vao dau dudt cia 16 xo. Sau do buje thém mot vat m
nia vao gita 1o xo da bi dan.

Tim chiéu dai 10 xo. Bi&t d6 cing 16 xo 1a k, chiéu dai 10 xo khi
chua dan la [ .

3mg

ps:l=1+
0" 2k

Mot hé co cd cdu tao nhu hinh vé gém
4 thanh nhe néi véi nhau bang cac khép
va mot 10 xo nhe. Khi chua treo m, cac
thanh tao thanh hinh vuéng va chiéu
-~ daild xola l=9,8cm. Khi treom = 500g

géc nhon gida cac thanh I « = 60°
Tinh 60 cuing k cla 1o xo.
Cho g = 9,8nys°.

a
mgtg E
10°N/m

i

ps: k =

B 1(1 —\/Es:'n%)

16.19*

16.20

16.21

www.sachhot.info

Thanh dong chat co tiét

dién khéng doi, chiéu
;h——— ; ___a_{ déi~l, dzf%t trén mat ban
s ] /;/// % 5 nhan I}am ngang.‘Tac
I i 4% ’ dung 1én thanh hai lue
e kéo

- nguge  chiéu

ﬁl ,ﬁz (F] > FQ)
Tinh luyc dan héi xuat hién trong thanh, & vi tri tiét dién cia
thanh cach dau chiu lyc F; mét doan x.
xF, + (I - x)F;
I

ps: F =

- LUC MA SAT — LUC CAN
Maét 6 t6 khéi lugng m = 1 tan, chuyén dong trén mat dudng
nam ngang. Hé s6 ma sat lan gita xe va mat duong la k = 0,1.
Tinh luc kéo cia dong co 6 td trong mdi trudmg Lop sau :
a) 0 t6 chuyén dong thang déu.
b) O té chuyén dong nhanh din déu véi gia toe a = Znys>
(Lay g = 10nys™ )
BS: a) 1000N
b) 3000N
Mot khoi g m = 4kg bi ép gita hai tam
van. Liuc nén cia mdi tAm van 1én khai

g6 1a N = 50N, hé sd ma sat truot gida:
g6 va van la k = 0,5.

a) Hoi khoi go ¢ tu truot xudng duce
khéng ?

b) Can tac dung lén khai gb luc F thing
diing theo hudng nao, d¢ 1om bao nhiéu

LT T
LTI
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16.22

16.23

dé khsi gb :
— di xudng déu ?
— di 1én déu ?
ps: a) Khong
b) 10N ; 90N

Mét xe lan, khi dugc ddy bang luc F = 20N nam ngang thi xe
chuyén déng thing déu. Khi chat lén xe mot kién hang khoi
lugng 20kg thi phai tac dung luc F’ = 60N nam ngang xe mai
chuyén déng thiang déu.
Tinh hé s8 ma sat gida xe va mat dudng.

ps: k=202

Dit mot cai li 18n trén mét to gidy nhe dat trén ban rdi dung
tay kéo t& gidy theo phuong ngang.

a) Can truyén cho t& gidy mét gia tdc bao nhiu dé li bit dau
trugt trén t& gidy ? Biét hé s6 ma sat truut gitda li va gidy la
k=03;¢g= 10nys"
b) Trong diéu kién trén, luc tac dung 1én té gidy 11 bao nhidu?
Biét hé s6 ma sat trugt gita gidy va ban 1a k' = 0, 2, khdi lugng
i m = 50g.
c) K&t qua & hai ciu trén co thay d8i khéng néu li ¢ nude ?

Bs; a) 3m/s*

b) 0,25 N

16.24*Xe Itta khdi luong M = 100 tdn dang chuyén déng théng déu

136

trén mat phang ngang thi mdt sé toa co khéi luong tdng cong
la m = 10 tdn roi khoi xe.
Khi phin xe lia tach ra con chuyén déng, khoang cach gita
ha: phin xe thay d6i theo thdi gian theo quy ludt nao ? Biét
luc kéo cua dau may khong 461, hé s6 ma sat 1an k = 0,09. Cho
g= 1Om/s2.

ps : 1 = 05t5(m)
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16.25 Mot qua cau co khdi luong m = lkg, ban kinh r = 8crmn. Tim
van toc roi cuc dai clia qua cau. Bigt ring lue cdn cha khéng
khi ¢6 biéu thic 1a F = kSv®. (hé s6 k = 0,024.)

ps ;144 m/s

16.26 Hai qua cau dong chat gidng nhau vé méat hinh hoc nhung lam
bang vat lidu khac nhau. Khdi luong riéng cla cac gua cau 1o
D,,Dy , Hai qua cau déu roi treng khéng khi.
Gia thiét rang luc can cua khéng khi ti 18 vé1 binh phuong van
toc, hay xac dinh ti s0 gitta céc van tdc cuc dat cua cdc qua

Dy
ps : af -
D,

16.27* M6t md hinh tau thuy m = 0,5kg duoe va cham truyén vén toc
vp = 10 mys. Khi chuyén dong, tau chiu luc can c6 dd 16n ti lé

cau,

véi van toc 1a F = 0,5v. Tim quang dudng tau di duge cho téi
khi :

a) van toc giam mot nda

b) tau dung lai.

ps: a)dm
b) 10m

$9. PHUONG PHAP BONG LUT HOC

A. TOM TAT GIAO KHOA ;

L. Phuong phap ding Iuce hoc

Hé thong va tong quat hoa viée van dung cac dink luat co
hoc :

-
{




— Chon hé quy chiéu thich hgp. X4c dinh cac dd liéu va cac
véu cau.

— Phién tich cac lyc tac dung. Viét phuong trinh dinh luat
II Newton.

— Chiéu 1én cac tryc toa do dé thiét iap cac phuong trinh
dal s0.

— Tim &n c0a bai toan -

» Néu biét cdc lue, ta tinh duge cac dai luong dong

|
i hoe (Bai toan thuan)

« N&u biét chuyén dong, ta dinh duoce cac luc tac
dung (Bai tean nghich)
il. Hai truomg hop dac biét :

1. Chuyén dong ctia hé uvdt -

T, rN2
o e T1- T: 7}7?;
- // //1, //iéf F-rsf

— Hai loai luc :
» Ngoqi lyc:  luc do vat bén ngoai tdc dung 1&n cac
vit caa hé.
[ = Noi luc lyc tuong tac gida cac vat caa hé.
— N@éu cac vit cta hé c¢d cing gia tbe :
zﬁngoai = (Lm)a
— Nbi luc khong gay gia t6c cho toan thé hé.
2. Sy tang giam, mat trong luong :
— Ta co :

138

[F=N=P - mal T

L el oo !

. Thang te”

(F = N : trong lugng) may |

oy SA Lt ap) 4 thé ch © chuyén = '
Tuy gid tri clia a, cb thé co : dén\; fm%%&ﬁ Hi ]+

F>P: tingtrong luong N

) - ]

F<P: gidam trong luong 92 . |

i e, rn‘:}?{" 4 !

F=0 : mdttrong luryng L

o

B. GIAl TOAN :
BAI TOAN 17

Bai toan téng quat vé chuyén déng
B PHUONG PHAP :

— Ap dung cic bide cia phwﬁmg phiy Bong luc hoc.

— Néit vt chuyén dng theo nhiéu gini dogn, v y

* Dung phuvng phip Bong lirc hoc cho mor gial doan.

* Vin t6c ddu cua glar doan sau bing vin t6c cudi cua giai doan
truce.

— Trong chuyén ding cua hé vit, heu y :

* Co thé coi hé 1o mdt vat 6 khéi luomg i tong khdi heong chiu
tic dung cua ngoat lyrc néu cic vit cua hé cé cung vecto gua
tdc.

* Co thé khao sat bimg vat cua hé, lutc tac dung deu 1a ngoat luc.

* Luc tuong tac trigc doi; diic biét luc cing cua ddy hay 10 xo nhe
c¢ d¢ lon nhu nhou.

— Néu hé ¢ rong roc, luu 3 :

o

* Khao sit chuyén ding cua moi vét.
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- 00’

. . . N _ . i6: N =D - Fsina
" Diw diy luon qua rong roc ding i doan dwing s thi truc rony Po do

s . Fne = kN = k(mg — Fsin &)
roc di doan duing E ; d0 ldn cac vin t6c va gia tdc cing theo

— Chiu (1) 1én truc Ox theo hudng chuyén dong :
f1 g do.

| Feosa — F . = ma
— Néu hé gom ha vt 4iit 1én nhau, luu y:

‘ Fecosa — k(mg — Fsina) = ma (2)
" Kl cé ma sat truot, khao sat chuyén ding ting vdt.

o ) S Gia tdc chuyén déng
* Khi o ma sat nghi, hé co th coi ln mdt vat.

25 2
, a == = 083m/s)
Thi du 17.1 2
Vat khoi luong m = kg duoc kéo chuyén déng ngang bdi Tor (2) ta suy ra
luc F hop goc a = 30° véi phuong ngang, Fcos ¢« — ma
do I6n F = 2N. Riét sau khi bat dau chuyén —F-— k= mg — Fsina
déng dugc 2s, vat di duoc quang dudm T
. uang & , x . 2cos 30° —1.0,83
I_.66m. N\ s = = g,]
‘ 1.10 - 2sin 30°
Cho g = 10mys”, V3 = 1,73 b) Vit chuyén dong thing déu :
a) Tinh hé s6 ma sat truct k gita vat va san. Gia téc chuyé’n déng :a = 0
‘ b} Tinh lai k néu véi lye F noi trén, vat chuyén déng thing Tueng tir cau trén, ta ¢6
déu.
. __ Feosa
GIAI mg — Fsina
y [:Lri ta? dung, lerT rz : tr‘fmg lwe P, Liec 2c08 30° .
. dian hdi N va fie ma sat F, cia mat san, juc = o=019
N i . = 10 — 2sin 30
o keo F.
o -
= LL\_‘:S@( ' a) Vit chuyén dong nhanh dén : Thi dg 17.2
| P ) o Theo dinh ludt Il Newton : | Mot budng thang may khéi lugng 1 tin, chuyén déng di lén
P+N+F+ I:‘)mv = ma 1)) i trang thai dung yén tai mat dat. Trong giai doan dau, thang
) > may chuyén dong nhanh ddn déu, dat van tdc 4 m/s sau thoi gian
— Mo ’ A » 3 - i , Z - - ~ Y
Chicu (1) Ien truc Oy theo hudng N - 5s. Sau d6 thang may chuyén déng thang déu trén quing dudng
=P+ N+ Fsina =0 20m va cudi cung chuyén déng chdm ddn déu, ding lai tai noi
141
a{)
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- cach mat dat 35 m. Bé qua ma sat, cho g = 10my/s°.
a) Tinh lye kéo cua déng co thang may & mdi giai doan.

b) Tinh vén téc trung binh cia thang may trong suét théi

gian chuyvén dong.

¢) V& do thi gia téc, van toc va toa do cla chuyén dong.

GIAI

m

Theo dinh ludt H Newton - P+F =

P ding, hudng 1én)

F-P=ma

a) Tinh luc kéo F ;

F=DP+ma=mg+a).

* Giai doan thang may chuyén déng nhanh dan déu

V(\n = U, V-l = 41‘1’1/‘3, t} = 5F-
Gia tdc chuyven dong
V17 Vi

a = T = O,Sm/s2

1

Quiing dudng chuyén ding @ s, = Ealtlz =10 (m)

Luc kéo Fy = m{g+ a;) = 10800N

* Giai doan thang may chuyén déng déu (v, = v; = 4m/s)

Gia tdc chuyén déng : ay = 0

Lire keo F, = m(g+a,) = 10000 (N)

Luc tic dung 1én thang ma_z' khi thang
4 chuvén dong : trong e D, fuc kéo F.

Chiéu phuong trinh 1én truc Oy (truc théng

* Giai doan thang may chuyén dong cham dan déu
Vgy = Vo =4dm/s; vy = ()

Gia toc Chuyén déng a3 = ——— = -1 6(m/5 )

Luc kéo : Fy = m(g + a3} = 8400 (N)

b) Vin tdc trung binh trong sudl thot gian chuyén dong

— 51+ So 53
v o=
bWHty+i;
52 20 _
Ma : th =— =" =38
V2 4
Vi T Vo3 0—4 _
by = = = 2,3%
da _1,6
- 35
Suy ra : v = > = 2.8m/s
5+5425
) Do thi chuyén ding .
4 s v (s §(m)

t(s)

40 125

- .~ 3 I3 - . . Ay Y
Dudng biéu dién dudng di trong cac giai doan (1) va (3; 14

cac doan parabol.
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Thi de 17.3

Hai khdi hinh hép khéi luong m; = 3kg, my. = 2kg dit tiép

iﬁc\nhau trén mét mat phing ngang khéng ma sat. Téac dung luc
F nam ngang lén kh&i m; nhur hinh v&, F = 6N.

a) Phan tich cace lyce tac dung lén moi .

vit. M
g

b) Tinh gia tdéc chuyén déng cla cic e WM
vat va luc tuong tac gida hal vat. ™ TR

CiAl

a) Lirc tac dung :

— Lirc tic dung lén m, - P m héi Ny e
¢ ing lén my @ trong fye Py, e dan héi Ny clda mat

N - = . s T2 ,
~ san, luc ddy F, lire dan hor Noy cua vat
i flz .
r <
g F i
.

I
Pl ' P

mz.

— Larc tac dung lén m, ; trong luc

= ~ P »
Py, hec dan héi N, cda mat san, e

dan héi Ny, ctia vat m,.
b) Gia iéc ci—zuyéﬁ diong :
Theo dinh ludt 11 Newton
« vat my: I-:’: + l’_\?] +F+ N)Zl = ml; (1)
* Vit my: I_’)z + ﬁz + !_\J)]z = mzi_; (2)
Chiéu (1) va (2) Ién truc Ox cling hutng chuyén déng ta duoc
F— N5 = ma (3)
Njz = mya @)

Theo dinh luat [T Newton : Ny = N5

144

Céng (3) , (4) ta suy ra :
F

a=—= 1,2m/52
my + my

Lyc tuvng tac
Luc dan hdi tuong tac gitra 2 vt

N21 = le = Msa = 2,4N
CHU Y Do hai vit chuyén ding vii ciing gia tic, ta co thé coi hai vit 1d miot hé. Cic
Lee dan hii KIN va I?Jn_ la nidi e trong hé. Ta cé thé ip dung dinh luft II Newton cho
cd Wi 3é rinh gia tic

e Ped - —» - -

Po+ P, + N+ N+ F = (m) +myja

Chiéu phwong irinh len tryc Ox

F

i

{m, + my)a

. ”}:
Suuora a = = ]'zm/fz
: m, + m,

Sau dd, ta ding cdc phirong irinh (2) va (4) nén trén de tinh lirc heomyg tdc.

Thi du 17.4

Cho hé théng nhu hinh vg, A A
m, = 3kg, my = 4kg. Bd qua khéi
luong rong roc va day, cho
g = 10n1/52.

Tinh gia toc chuyén déng cia moi My
vat va lue cang cua day treo cac vat.

Bo qua ma sat.

GIAl
~ g e = 2 A
Luc tac dung lén my : frong luc Py, luc cing Ty coa day.
- —>
Lirc tac dung lén my @ trong le Py, luc cing T, cua day.

- = — : .
Luce tac dung 1én rong roc dong . cac lyc cang T1, Ty, T'; cua day.
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Theo dinh luat I Newton :

- . 4 -
Py + Ty = myay (1)
> - -
- —»
2T, +T, =0 3)
(vi rong roc nhe)
B — Chiéu (1} 1én truc Oyxy :
’ ~P,+T, =mpa, (4
N P
. Chicu (2) Ién truc Osx, :
P -
‘ Py =T, = maay ©)
Xp - T (3) suy ra :
2Ty = T, (©)

T hudng cua cac truc toa d6 va ddc diém s; = 2s, , ta suy ra:

ay = 2a 7)
Thay (6) , (7} vao (4), (3) ta dugc :

-—mg+ T, = may

N
mog — 2T, = ng
Suy ra : a; = ————4 g = —2,5m/s
L 2
ds = 28] = —1,25171/5

g x - B - R
a; huong nguoce chicu Ogx;, a; hudng nguoc chicu Oyx,

Néu ban dau ta gitk cdc vat ding yén rdi tha cho cac vit chuyén

- ~ - at A . ~ 7 ~ 2 A .

déng khéng van toc dau, chung sé chuyén déng nhanh dan déu. Khi
do, vat my st di xudng con vat m, di lén.
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Lirc cing cua day :
@ = T,=mya +g) = 225N

6y = T,

Thi duy 17.5

Xe cb khéi lugng m; = 20kg c6 thé chuyén déng khong ma
sat trén mat phang ngang. Ta dat 1én xe vat my = 5kg. Hé s6 ma
sat gida m, va my la k = 0,2. Tac dung [én my lyc ﬁtheo phuong
ngang.

Tim gia toc cia my, clia my va lyc ma st gida hai vat véi

cac gia tri sau day cua F :

a)2 N
b) 20 N
¢) 12 N
Cho g = 10m/s®
GIAI
Lirc tac dung Ién vat my @ brong
o 4 . = . i —> . .
lirc Py , luc kéo ¥, lyrc dan hoi Nyp va y
lwe ma sat l?mgz cua Vit my. .
0
Luc tac dung lén vat mq : frong = pNyp .
— R L , . ms2 F
lwe Py, e dan hor Ny cua mat dudng, "%——’
lire dan hoi I_\J)'zl va luc ma sat }?msl cua _ P,
. . P
vat ms. Fonst
Theo dinh luat Il Newton : N\\\\\k\ §
P N
P 21

B+ N+ F+ Py = mpa, () 1

- —- - - -
PT + Nl + N?_] + FIT\S] = m1a1 (1)
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trong do, theo dinh luat Il Newton, dd 1dn cac luc :
Nip = Nop.Fpe = Fmet = Fros
Chiéu phuong trinh (2) lén truc Oy
Nyp =Py = 0= Ny = Njz = mpg
Chiéu 2 phuong trinh 1én truc Ox
J F—Fre = myay )

l Fms'l = mpay ) (1’)

Do my va m, déu ¢6 the chuyén déng nén ta can tim xem luc

ma sat gitta my va my la ma sdt triwgt hay ma sat nghi.

N@&u ma sat 1a ma sat truot .

Fm‘-; = km2g va as > aq

T (17) va (2) ta suy ra :

F—km,g  kmyg
>
m3 mq
my
F > kmog( = +1) = 125N
my
a) F = 2N : ma sat 1a ma sdt nghi 1 a; = a; = a

Cong (1) va (27), ta suy ra :

F
2= —— = 0,08m/5
my + my
1 = F = mja = 16N

b) F = 20N : ma sat la ma sat truwot :

Fo = kmyg = 10N

ms

1) = a; = —= = 0,5m/5"
m
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F-F

2) = a, = ——— = 2my/s’
my

c) F = 12N, ma sit 1a ma sat nghi :

Tuong tur cidu a .

F 2
a=——"""=048m/s
m; + my
F. = mja = 9,6N

CHU Y : Iloc sinh thircng hay Iim ldn & cin ¢, cho riiug ma st la ma sat tricgt vi
F = 12N Idn how kniyg = 10N

W BAI TAP LUYEN TAP

+ XAC BINH CAC BAI LUONG CUA CHUYEN BONG
KHI BIET LUC TAC DUNG VA NGUOC LAl

17.6 Poan tau c6 khdi luong m = 1000 tdn bat ddu chuyén banh,

17.7

17.8
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luc kéo cia diu may 1a 25.10*N, hé s& ma sat lan k = 0,005.
Tim van toc doan tau khi né di dugce 1km va thoi gian chuyén

dong trén quing dudng nay. Cho g = 1Orn/s‘2
— Bs 20 m/s; 100 s
Vat khoi luong m dat trén mat phang ngang chiu tac dung cta

luc kéo F hop yéi phuong ngang goc «. Biét vat chuyén déng
véi gia tde a va co hé sd ma sat trugt véi san 1a k. Tim F.

m(a + kg)

bs: F = .
ksina+ cosc

Vat khoi luong m = 20kg dugc kéo chuyén dong ngang béi lue
F hop véi phuong ngang goc « (F = 120 N). Hé s6 ma sat truot
vl san la k. B

Néu a = ay = 60° vat chuyén dfng déu. Tim gia tdc chuyén
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dong néu a = a, = 30°, 17.13 Qua cAu khsi lugng m dugce treo béi hai diy nhe trén tran mét *
Cho g = 101"11/82. tog xe nhir hinh vé, AB = BC = CA.
Toa xe chuyén déng thédng nhanh dan déu

ps:a = 082 m/sz v e e
vl gla toc a.

17.9 Vat ¢6 khdi lugng m = 2,5kg roi thing dimg tu dd cao 100 m ] . Tinh a :
khéng van téc dau, sau 10 s thi cham dat. !""“? | : * _ 2) Cho bigt luc cang diy AC gap 3 lan day
Tim lye cin cia khéng khi (coi nhu khong déi) tac dong lén | AY s, T AB.
- _ .9 s ’
vat. Cho g = 10nys . 3 b) dé day AB chung (khong bi cing).
ANTRRLARLRARU RN
B8s : 20N
ps: aja = &
17.10 Hai xe ¢6 khdi luong m, = 500kg, my = 1000kg khéi hanh khong 2V3
vin toc ddu t& A va B cach nhau 1,5km chuyén dong dén gip b)a = g
nhau. Luc kéo clia cac dong co xe lan luot la 600 N va 900 N, V3
Bé s§ ma sat lan clia xe véi mat dudng lan luot 1a 0,1 va 0,05, ' o . o ‘
Xe (II) khoi hanh sau xe (I) 50 gidy. Hoi hai xe gap nhau luc 17.14 Vat khoi lueng m = 0,5kg nam trén mat

ban ndm ngang, gan vao diu mdt 10 xo

30 va tai dau ? Cho g = 10my/s® X \
nio va tai dau o g = 10nys thing ding ¢6 k = 10N/m. Ban dau 10

ps :  Gdp sau khi xe I di 100s, xo dai o = 0,1 m va khong bién dang.

cich A 1km. Khi ban chuyén dong déu theo phuong

17.11, Tu mét dit ta ném mot vat khoi luong bkg 1én cao theo phuong ngang, 16 xo nghiéng goca = 60° so vori
. thang dung. Théi gian dat dg cao cyc dai 14 t; va théi gian tré phuong thiang ding. Tim hé s8 ma sat -

Aoap k’ gpiGa vat va ban.
"5 lai mat dat 12 t,. Biét t, =

’ 2 . ‘ s k' = 6,2
Tinh d6 16n lyc can khéng khi (xem nhu khéng d6i). Cho . CHUYEN BONG GOM NHIEU GIAI BOAN KHAG NHAU
g= 10m/s2. . o - .
PS : 30N 17.15 Xe tai khéi luong m = 1 tdn bat dau chuyén dong trén mit
: duong nam ngang. Biét hé sd ma sat lan giGa xe va mat dudng
17.12 Qua cAu khéi luong m = 100g treo & dau s¢i day trong mt toa 1a k = 0,1. Ban ddu luc kéo cia dong co xe 1a 2000N.

au. Tau chuyén dd ¥ gia tde a. Da hié C s . o
tau. Tau chuyén déng ngan3g véi gia tde a. Diy treo nghiéng 2) Tim vin t5c vi quing dudng chuyén dong sau 10,
.~ goc a = 30° véi phuong thang ding. Tim a va lyc cing cua o . L N
da b) Trong giai doan ké&, xe chuyén dong déu trong 20s. Tim luc
v kéo cua dong co xe trong giai doan nay.

Bs : 5,7m,/s2 ; I,]jN
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¢) Sau dé xe tit may, ham phanh va ding lai sau khi bat dau
hiam phanh 2 s. Tim lyc ham,

d) Tinh van tc trung binh clia xe sudt théi gian chuyén déng.
e) Vé do thi van téc, gia téc va dudng di cla chuyén dong.

ps: a) 10my/s, 50m

b) 1000N
c) 4000N
d) 8,1m/s
17.16 Thang may khdi luong 1000kg chuyén dong c¢6 do thi van téc
nhu hinh vé.
Tinh luc cdng cia diy cap treo thang may trong tung gial doan
chuyén dong. Xét hai trudng hep :
a) thang may di 1én,
b) thang may di xudng.
¢) Biét rang trong budng thang
erss) may néu trén c¢)> mdt ngudi
khoi luong 50 kg ding trén
5 C . san. Khi thang may di xudng,
i 1 ! tim trong lugm: cua nguoi
! f trong tung giai doan chuyén
: f s aong cua thang may.
t 1 .S)
0 2 a 5 8 10 Khi nao trong luyng cia nguoi
bang 0 ?
ps :  a) 12500N ; 10000N ; 7500N
b) 75300N ; TO000N ; 12500N
¢) 375N ; 500N ; 625N
17.17 Khoang cach gitra hai nha ga 14 s = 10,8km. Mot ddu may xe
ltra khéi luong m = 1 tan khéi hanh khéng van tée dau tu nha
ga I, chuyén déng thing nhanh din déu trong thdi gian
152

17.18

17.19

17.20
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t; = 5 phat, sau dé né chay cham dan déu va duing lai trude
nha ga II. Thoi gian chuyén déng tong cong l1a t = 20 phut. Biét
hé s6 ma sat lan k = 0,04,

Tim lyc kéo cla ddu mAy trong tung giai doan chuyén dong.

Bs ;o 360N ; 380N

- CHUYEN BONG CUA CAC VAT LIEN KET BANG DAY NOI
* Theo phuong thdng ding
Hai vat m; = 1kg, my = 0.5kg néi véi nhau bang mot soi day
va duoc kéo lén thang ding nhd luc F = 18N
T dat ién vat L
Tim gia téc chuyén déng va luc cang cia day
1 Day khong dan va cé khéi luong khong dang ké.
Cho g = 10nys®

m, [\\\\ I s ;2 mfss, 6N

A
Cho hé nhu hinh vé. Hai vat ndng cb o
cing khoi lugng m = 1kg ¢6 db cao chénh ) }_ / .
nhau mét khoang h = 2m. Pat thém vat - f“” ’ F A
m’ = 500g lén vit m, & cao hon. Bo qua N M e

ma sat, kh&i lugng day va rong roc. D )
Tim van tdc cac vat khi hai vat m; va my & ngang nhad”Cho
o= 10m/sz?

s o 2m/c
Cho hé nhu hinh v&, m; = 2m,. Biét rang lyc cang cda day

treo rong roc la 52,3N.
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Tim gia té¢ chuyén dong clia moi vat, luc

: . d) K&t qua cta ciu c ¢6 thay ddi khong, néu hé sd ma sat truot
cing cha ddy va khdi lugng méi vat. Cho

gida m, va mgy v&i san la k ?
g =9,8m/s%. Bb qua khdi lugng day va rong '

Bs: a)24m/fs; 24 m
roc,

. ¢) F = 22,5N
Bps 3,2 7m/52,' 26,15N, 4kg ; 2kg ) ]
17.23 Cho hé nhu hinh v&. Biét m;, m,, hé s§ ma sat trugt cua hai
vat ky , ko va luc cing t3i da Ty caa m,
- m !
day. 13 :

p\ —\

17.21* V4t khdi luong m duve treo vao tran mot
bubng thang may khdi lugng M; m cach

Tim do 16n F dat 1én m, ( ¥ hudng W e

san thang may khoang s. Téac dung lén i )
doc theo diy) dé diy khéng dut.

budng thang may luyc F hutng lén.
mymy(ky — k)g + (my +m,)Ty

a) Tinh gia téc cia m va lyc cdng cua day treo.

ps: F<
b) Day dut dot ngdt. Tinh gia téc ctia vat va budng thang may sau "
khi déy dut va thoi gian t lic day dit dén ldc m cham san, 1724 Cho hé nhur hinh vé :
F F _ _ _ -
ps: a)a-= +M—g;T= TZM m; = 1kg, my = 2kg, ky = ky =01,
m
’” - F=6N,a=30°,g= 10 n/s’,
b F it 2sM my . m /{v V3 =1,7.
ap == —giap=—g;t=Al NN ,
M F . \\\ N \“\ —~ Tinh gia tdc chuyén dong va lyc

* Theo phuong nam ngang cang cua day.

2
. ) s e ps : 0,8m/s° , 3,6N
17.22 Hat vat m; = 5kg, my = 10kg nodi vdi nhau bang mdt day nhe, W

dat trén mat phing ngang khéng ma sat. Tdc dung lyc nam 17.25 Hai xe ¢6 khdi lugng m, = 500kg, my = 1000kg néi véi nhau
ngang F = 18N Ién vt m;. bang mot day xich nhe, chuyén dong trén mit dudng ngang.

a) Phan tich luc tac dung 1én tuing vat va day. Tinh vin tdc va H¢ s ma sét lan cla mat duong va xe la ky = 0,1 va kp = 0,05.

quing dudng mdi vit sau khi bit diu chuyén dong 2s. Xe I kéo xe 11 va sau khi bdt ddu chuyén dong 10s hai xe di

y ; ang dudng 25m.
b) Biét day chiu lyc cang toi da 15N. dugc quang duong 25m

m, m, . e e
LA ' ¢  Hbikhi hai vat chuyén déng, day c6 a) Tim luc kéo cua dong co xe ms m,
\W ! \%_wl\ it khong ? I va lyc céng cua day. M
M e ¢) Tim dd 16n lyc kéo F dé day bi b) Sau dé xe 1 tat may. Hoi xe
diit. 11 phai ham phanh véi lyc hdm
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17.26

17.27

17.28

bao nhiéu d€ diy xich ching nhung xe II khéng tién lai gan xe
I. Khi nay hai xe s& di thém quing duong bao nhiéu trudc khi
dung lai 7

Bs @ a) 1750N, 1000N
b) 500N , 12,5m

Poan xe lia gdm dau may khéi luong 20 tan kéo 10 toa méi
toa khoi luong 8 tan, khéi hanh trén duong thang nam ngang;
luc kéo cia ddu may F, = 50000N. Poan tau dat van tdc 36km/h
sau quiang dudng 125m.

Tinh hé s& ma sat :an gitva doan tau voi dugng ray va luc kéo
de ddu may tac dung lén toa L.

ps ; 0,01, 40000N

Cho hé nhu hinh vé :
m; = 3kg, my = 2kg,
mg = lkg, F = 12N. Bo

qua ma sit va khdi luong

ddy noi. Tim gia toc mbi
vat va lyce cang cua day
ndi cac vit.

ps : 2m/s” ; 6N ; 2N

* Theo cac phuong khac nhau.

Cho hé thong nhu hinh vé :

m, = 1,6kg, my =400 g, g = 10m/s>. B qua

156

ma sat, khoi luong day va rong roc.

truc rong roc.

ns : 0,25m ; 45N

17.29

17.20

17.31
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Xich co chidu dai ! = 1m ném trén . e
ban, mét phan chiéu dai I’ thong '
xudng canh ban. Hé s6 ma sat gitda

1 .
xich va ban la k = % Tim ! dé

L=

xich bat ddu truet khoi ban. T

By 0,25m

Xe lan m, = 500g va vat my = 200g ndi bang day qua rong roc
nhe nhu hinh vé. Tai thoi diém
5 . _ ban diu, m; va my 6 van toc

vg = 2.8nyvs, my di sang trai £On

m, di 1én. Bd qua ma sat. Cho
¢ = 9,8my/s”. Tith :
a) P6 16m va hudng van tdc xe
. e t = 2s.

b) Vi tri xe ldc t = 2s va quing dudng xe da di dugce sau thoi
gian 2s.
ps : a) —2,8m/s ; sang phai

b) O vi tri ban ddu, s = 2,8m

+ CHUYEN BONG CUA CAC VAT NOI VOI NHAU QUA RONG ROC BONG

Cho hé nhu hinh vé :
m, = 2kg , mg = 5kg.

Tim gia tdc mbi vat va lyc cang cla
cac day néi.
. 2, »i
ps . L8m/s" ; —2.2m/s

0,2m/s% ; 24N
48N,
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17.32

17.33

17.34

Cho hé nhu hinh vé :
m; = 1lkg, my, = 2kg,

7,
_
// 7
TRRERERRRRRRTRAY \\\\\\\\\\

mg = 4kg. B6 qua ma sat.
Tim gia tdc cua m,.

™ “m; Cho g = 10nys®

Bs : .7.m/s2

Cho hé nhu hinh vé -

m; = 3kg, my, = 2kg,
a = 30°, g = 10nys®. Bd qua
ma sat. Tinh gia toc cia moéi

vat.

. _ 10 2 2
Bs: ay = — 7m/s = — 1,43m/s

+ CHUYEN BONG CUA CAC VAT BAT CHONG LEN NHAU
Cho hé nhu hinh vé : m; = my. Hé s0 ma sat gita m, va m,,
gida m, va san la k = 0.3; F = 60N, a = 4m,/82.

a) Tim lyc cang T cua day ndi rong
roc voi tuong.

b) Thay F bang vat ¢6 P = F. Luc

iy
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J\ cang T co6 thay ddi khong ?

g\y s : a) 42N

17.35

17.36

17.37
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Cho hé nhu hinh vé. Hé s6 ma ) "

sat gitta m va M, gitta M va san |

4 k. Tim F d8 M chuyén dong E

déu, néu : iid

a) m dung yén trén M. F——%M - E
777 . ST T TITIT,

b) m néi véi tudmg bang mot day
nam ngang.
¢) m ndi véi M bing mot day ndm ngang qua mot rong roc gin
vao tuong.
ps: a) kiM + m)g
b) k(M + 2m)g
¢} k(M + 3m)g

Vit A bit ddu truot tir ddu tdm van B ndm ngang. Van toc
ban ddu cta A la 3nys , ciia B 1a 0. Hé s ma sat gita A va B
la 0,25. Mat san 1a nhan. Chiéu dai cla van B la 1,6 m. Vat
A c6 m; = 200g, vat B c6 my = tkg.

Hoéi A ¢6 truot hét tAm van B

- 7_-"; NN"'~-" khong ? Néu khéng, quing dudng
5 r ool T oA di duge cia A trén tam véan la bao
+ ad

nhiéu va hé théng sau dé chuyén

77Lﬂ77/ O Al lae e il o

N dong ra sao ?

ps : Khdng; 1,5 m ; 0,5m/s.

Cho hé nhu hinh v& , my = 300 g, my = 200g, m = 1500g. Tac
dung lén C luc F nim ngang . B
sao cho A va B dung yén ddi
vai C.
. - C A
Tim chiéu, do 1é6n cua F va luc N

cang cta day nd1 A, B.

O N © I —
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B6 qua ma sat, khoi lugng day va rong roc.

Cho g = 10ny's”.
Ps 30N ; 3N

17.38*Cho hé nhu hinh vé : M = m; + mo, ban nhan, hé sé ma satgita
T R
m; va my la k. Tinh — dé chung
mg

khong trugt 1én nhau.

S
NN

Ul]
Ps 1 -3k = — = 1+4k

I ”1'2
17.39* Cho hé nhur hinh vé, m; = 15kg, m
. > . A L'//// .
mo = 10kg. San nhan, hé s6 ma I, e
2 s, |-

2 - - 1. 0 5 /! s - / ‘ F
sat gnra my va mo la 0, D //.5 E

F = 80N, m & i //j *,—F:
"Tinh gia t8¢ cia m, trong moi zﬂﬁz/ﬁ%wﬁﬁm

trudgng hep sau :
a) F nam ngang,
b) F thang dung hudng lén.
ps : a) 3,2m/s
b) 2m/s°

17.40* Cho hé nhu hinh vé. Hé sd ma sat gida m va M la k., gita M
va san la k2
Tim d6 16n luc F nam ngang :

a) dat lén m dé m truot lén M.

“
5,
R R TRRRRNETR
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b) dat lén M dé M trugt khdi m.

Bs: a)F > kymg va F > (k; — k,)(M + m)%}g
b) F > (k; + ko) (M + m)g

17.41*Cho hé nhw hinh vé :

m = 0,5kg , M = 1kg.

Hé s6 ma siat gifa m va M la
n /% ky = 0,1, gita M va san la ky = 0,2,

= F, ,

M /(‘_‘T_ Khi a thay doi (0 < « < 90, tim

F nhé nhat dé M thoat khéi m va
tinh « khi nay.

77, 4 it

L G+ k)M + myg
V1+ K

a = arctgk, = 11°

ps : = 4 4IN

17.42* Cho hé nhu hinh vé. Biét
M, m, F, hé s6 ma sat
gita M va m la k, mat

ban nhéan. \_E: '

Tim gia tdc clia cac vat ———"
trong hé.
bs
- NeuF<Fy: @;=a,=a,=a i
S0 R Ty M+ m)
g ) F — king
“‘N(?HF>F0 N a1= ;
M
km
a2=a3=a4=——g‘*
2m+M
2km(m + M)
(o= )
2Zm+ M
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17.43*Cho hé nhu hinh vé. Ma "

sat gidta m va M la nho. \\\zm
Hé s6 ma sat gida M va M \\‘ 3 \\ M

sén la k L 2, 77

Tinh gia tc chaa M.

oS mgtg a(l = kig o) — 2kMgtgza
S a =
m(l — kiga) + 2Mtgza

§10. CHUYEN BONG TREN
MAT PHANG NGHIENG

A. TOM TAT GIAO KHOA

1. Vit ndm yén hodc chuyén dong thing déu :

tga < k

(k : hé s6 ma sdt trugt)

Piéu kién :

2. VGt truot xudng theo mdt phdng nghiéng :
Gia tdc cta chuyén dong :

a = g(sina - k. cos a)

3. Vit truyt lén theo mdt phdng nghiéng (do co vgn téc ddu) :

Gia téc cda chuyén dong :

a=—g(sina+k.cosa)

L. Truomg hop mat phing nghiéng khong ma sat

Gia téc cla chuyén
déng :

a=¢g.sina

B. GIAI TOAN
BAI TOAN 18

Khao sat chuyén déng trén mit phing nghiéng

B PHUONG PHAP :

— Ap dung cic buvc cia phuong phap Bong lwc hoc cho trugng hop
chuyén dong.

— Har truc thuing s dung la tryc song song vdi mdt phang nghiéng
va truc vudng goc vot mit phing nay.

— Dé y chiéu cua lwc ma sat.

Thi dy 18.1
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V4t dang chuyén dong véi van tée 25my/s thi truot lén dac.
Biét déc dai 50m, cao 14m, hé s8 ma sat gita vat va décla k = 0,25,
Cho g = 10m/s®. )

a} Tim gia téc cua vit khi lén dée.
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b) V4t c6 18n hét déc khong ? Néu co, tim védn tdc cia vat &
dinh déc va thoi gian lén doc.

GIAl
a) Gia tic :
y — Chon truc Ox doc theo mit déc huong
e \/x 1én, truc Oy vudng goc vGi mat déc, hudng

lén,

Luc tac dung 1én vat khi lén doc

- > =

PI Nf I:;1’]'15

— Theo dinh luat Il Newton :
I_’)+ I_\I) + }?mb = ms_l)

Chiéu phuong trinh 1én Oy © — Pcosa + N = 0

Ox: — Psina-F,, = ma
h U
sina = T = 0,28; cosa = \/1 — sin‘a = 0,9
= Fs = kN = kmgcosa
— Psina — kmgeos a
a= m
a = -g(sina+keosa) = — 5,2m/s>

b) Quiang duong — Vin toc — Thai guan :
Goi s 1a chidu dai t6i da vat ¢ thé di lén trén mdt déc (cho
dén lac van téec v = 0).

vP-vh 0-(25)°

2a 2(-5.2)

Vi s > | nén vdt s¢ 1én hél doc. Khi 1én d&n dinh déc vat da di

Taco: s =

dugc quang duong bang .

— Vin t6c vat & dinh ddc :
v =VZ2al+ vé = 10,25m/s

— Thai gian vdt 1én déc

V—VO
t = - = 2,84s
a

Thi du 182

Cho hé théng nhu hinh vé :
m, = 3kg, m, = 2kg, @ = 30°. Ban
dau m, duve git & vi tri thap hon
my mdt doan h = 0,76m. Tha cho

hai vat chuyén dong.

Bb qua ma sat, khéi luong
rong roc va day.

Cho g = 10m/s2.

a) Hoi hai vat s& chuyén déng theo chidu nao ?

b} Bao lau sau khi bdt dau chuyén déng, hai vt sé ¢ ngang
nhau ?

¢) Tinh lyc nén 1én truc rong roc.

GIA!
a) Chiéu chuyén déng -
Vit my c6 thé chuyén ddng doc
theo mdt phang nghitng con m;

chuyén déng thing dirng.

Thanh phan trong lirc cia m,
theo phuong doc theo mit phing
nghiéng :

Pysina = 15N

164 )
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Trong luc tac dung lén my: P, = 20N.
Vi P, > Pysina nén m, s& di xudng con my di lén.
b} Thoi gian dé hai vat ngang nhau
— Theo dinh luat il Newton :
B+ Ny +T) = miay 1)

—

1-3)2 + -[—?2 = mzaz (2)

Chiéu (1) va (2), theo thd tu, 1én huong chuyén ddng cua

my va my :

P2 — TZ = mzaz

Via=ap=a; Ty =T, =T tasuyra:
Gia tdc chuyén déng :

- m, — mysina g = lm/52

my +m,

Lirc cing cua day :

T = my(g—a) = 18N
— Goi quang dudng ciia moi vat la s) = s, = s.
Khi hai vit ¢ ngang nhau :

s8ina +s; = h

\ -7 18 s(sina+1) = h
ST Ly h
el - h
A s =—7 =05m
%39——-L —————————————— ! sina +1
; . 2s
Thoi gian chuyén déng : t = -a— =1s

<) Luc nén
~ , A N . - = =]
Diy nén n rong roc hai luc cing Ty va Ty

T, =T, =T = 18N.

Y - N 0 o]
Goc tao bdi T'p va T B =90"—a =60
. > —>» —>
Lirc nén lén rdng roc F=T,+T15
D6 on .

F = 2T.c05§ = 18V3 = 31,2N

W BAI TAP LUYEN TAP
+ CHUYEN BONG CUA MOT VAT TREN MAT PHANG NGHIENG

18.3 Vat dat trén dinh doc dat 165m, hé s6 ma sat k = 0,2, goc
nghiéng ctaa dée 1a a.

a) V&i gia tri nac cla «, vit nam yén khong truot ?

b) Cho ¢ = 30 tim thdi gian vat xuéng déc va van tdc vat &
chin déc.

Cho : tg 11° = 0,2;cos 30° = 0,85

pS: a)a < 11°
b) 10s ; 33my/s

18.4 Sau bao ldu v4t m trugt hét mang nghidng c¢6 dd cao h géc
nghiéng 8 néu véi goc nghiéng « vat chuyén dong déu.

1 \/ ' 2h
ps:t=
sin g(1 ~ tg a cotg B)

18.5 Vit khdi lugng m = 100kg chuyén déng déu lén mit phing
nghiéng goca = 30°khi chiu lyc F = 600N doc theo mat nghiéng.
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Hoi khi tha vit, nd chuyén ddng xudng véi gia tdc la bao nhidu ?
(Coi ma sat 1la dang ké))

s : 4m/s’ .
18.6 Xe lan khéng ma sat xubng mét mat nghiéng, géc nghiéng la
a. Trén xe cb treo mdt con lic.

Tim phuong cia day treo con ldc.

pS : vubéng géc vdi mit phing nghiéng.
18.7 Can tac dung lén vat m trén mat
2 -~ rd - =
[ phang nghiéng géc o mot luc F
—_— . . a1 o
. nam ngang nhd nhat va 1ém nhat
bao nhiéu d€ vat nam yén ? Cho

U hé s6 ma sat 14 k.

F _ (tga — k)mg

Ds:

T 4 kiga
(tg ¢ + kymg
Fmax =
1 - kiga
.

18.8* Vit m duge kéo trupt déu trén
mat phang nghiéng goc a, luc kéo
F hop véi mat nghiéng goc 8, hé
s6 ma sat 1a k. Tim 8 dé F nho
nhét. S I NN

BS : 8 = arcigk

18.9* Vat m dat trén mat phang nghiéng géc « chiu lyc F doc theo
canh ngang cla mit phing nhu hinh vé,

/ + a) Tim gia tri F nho nhat d& m chuyén dong,
/ — &  bidt hé s6 ma sat gifta m va mit phang la

k > tga,

o

18.10

18.11

18.12

18.13
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b)Khi F > F tim gia tdc cla a.

min’

ps: a)F,;, = mg'\/ K cos’a — sinfa

F .2
= 2 .2 — —
b) a '\/gsma+(M) kgcos

Vit truot ti dinh mat phing nghiéng nhan dai I = 10m géc
nghiéng o = 30",

Hbi vat tiép tuc chuyén ddéng trén mat phing ngang bao lau
khi xudng hét mat nghiéng, biét hé sd ma sat véi mét ngang
k=017

ps ; 10s

Do c6 van téc dau, vat truot 1én rdi lai truot xudng trén mot
mit nghiéng, géc nghiéng ¢ = 15°. Tim hé s6 ma sat k biét
thoi gian di xudng gap n = 2 lan thdi gian di 1én.

+ CHUYEN BONG CUA HE NHIEU VAT TREN MAT PHANG NGHIENG

Cho hé nhu hinh v& : m; = 5kg,
a = 30°, my = 2kg, k = 0,1. Tim
gia tot chuyén déng va luc cang cla
day. Cho g = 10my/s?

psT a =01 m/sz,
T = 20,2N.

Cho hé nhu hinh vé : m; = 1,2kg, @ = 30°. Bb qua kich thude
cac vat, khdi lugng rong roc va ddy, ma sat. Day néi ms va mg
dai 2m. Khi hé bit ddu chuyén déng, my cich mat dit 2m.
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18.14

18.15

170

Cho g = 10my/s®. Biét
my = 0,6kg, mz =0,2kg.
a) Tim gia tdc chuyén
doéng, luc cang caa cac

d4y va thoi gian chuyén G

AN < * TRTTE TR

ddng cua mjy.
b) Tinh théi gian tur e my cham dat dén khi m, cham dat va
luc cdng cua day trong giai doan nay.

¢) Bao lau ké tu lic my cham dat, my bit diu di lén ?

ps :  a) 1m/s%; 7,2N; 1,8N, 2s d
b) 1s; 6N
c) 0.8s

Trén mat phing nghiéng goc a ¢6 mot tdm van khoi luong M
truot xudng véi hé sd ma sat k. Trén tdm van co6 mot vat khoi
lugng m trugt khéng ma sat.

Tim gia tri cda m dé van chuyén dong déu. 18.17*
t - k AM
s g = U8E = IOM
k
Cho hé nhu hinh vé. Biét m;, mg, k;, ks (k; > ko). Tim:

~ a) luc tuong tac gita m; va my
khi chuyén déng.
b) gia tri nhd nhat cla « dé hai
vat trugt xudng.

N AARLARLELNY AL EARRLER R

mym,(k; — ky)g cos a

bs: a)F=
my +m;

kymy + kym,

b) e, = arctg( N )
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18.16* Cho hé nhu hinh vé, m; di xudng
khong ma sat, M nim yén. Tim :
a) Gia téc cia m;, mg, lyc cang
day va luc ma sat nghi cua mat
san dat lén M.
b) Hé s6 ma sat k giGa M va san
dé M khéng trugt trén san.

ns !

M,

mgsina — Mg
ay a = ;1=
‘ niq + m; "y + my

Mg cos a(mysina — my)

myg(1 + sina)

nd my + m;

mycos a{my§in a — m;)

b) k= 2 3 )
M(my + my) + mjcos‘a + 2mymy(1 + sina)

Cho hé nhu hinh vé. Hé sd ma
s4at gita m, va mat nghiéng la
ky, gita my va my 1a ko.

Trong t&t ca cac truong hop
chuyén dong c6 thé xay ra gida
m; vi my, hiy xac dinh diéu kién

Ps :

ma ky va kg phai thoéa.
1) my, my, ding yén : k; = tga; ky = lga
2) my ditng yén, m, chuyén déng : ky < tga;
mytga + kymy
1E T+ m,
3) my, m, chuyén déng véi cing gia toc :
ki < tga; ky = ky
4) my, my cing chuyén dong, my chuyén dong
nhanh hon .
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mqiga + kom

'8 2

k1.<_ ,k2<k1
m1+m2

5) my, my ciing chuyén déng, my chuyén djng
nhanh hon : khong xdy ra.

§11. CHUYEN BONG CUA VAT CO VAN TOC PAU
VA CHIU TAC DUNG CUA TRONG LUT

A. TOM TAT GIAO KHOA :

L. Vit duyt ném ding hudmg [én ;
1. Tinh chdt cua chuyén dong :
- Di lén : ;, \_r:) nguoe chiéu : chdm ddn déu
{ . Pi xudng : a, v cing chidu : nhanh ddin déu

2. Cdc phuvmg trinh chuyén dong :

Y — Gia toc :
o _‘ ‘!4‘ a - = g
o ‘ — Vian téce :
P |
: } V= - gt + VO

! ~ Toa d5 :
|

sy i
IO y=—“gt2+v0t
rrre 2

— Hé thuc déc lap thoi gian :
Vi - Vg = — 28y

— VA&t & vi tri cac nhat ;

Vo
iv=0t="" y=
g

% |Sie

/

— VAt sdp cham dat :

Vo

y=0'v5—v0' t=
? ? g

3. Tinh thudn nghich clia chuyén déng :

Van toc cia vat & vi tri ¢6 do cao y .

v =+ \/'V%—Zgy

Qua trinh di xudng, gidéng qua trinh di lén nhung nguoc

chiéu: tinh thudn nghich.

H. Vit dugc ném ngang :

Y

1. Cdc phuong trinh chuyén dong :

- Gia téoc :

— Van tdc :

ax=0;ay=g’_

f

Vx = Voi Vy = 8t; V=\/v§+v§ =\/v%+(gt)2

Yy _ gt
Vo

- —>
tg(v,0Ox ) = tga =

L)
"
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— Toa do :

1 2
X = vot; y=§gt

— Vat sap cham dit :

bo

’h ,
y:h;t: —;X=V0 *2—h
g g

2. Qu¥ dao :

Parabol ¢6 phuong trinh :

E 2

y=

[

2v,

II. Vit dugt ném xién :

ymax

0

1. Cdc phuong trinh chuyén dong :

— Gia téc ;

— Van toc :

v

X

= V(Cosa;

v, = - gt + vgsina

¥

v VT A @ rn T

5 —s v — gl + vpsina
tg (v, Ox) = tgf=—+ =
Vy V(COos a
— Toa do :
1 5 )
X = vg.cosat; y=—5gt + vposin at

— Vat & vi tri cao nhat (dd cao cuc dai) :

vo.Sina v(z,si-nza
— Vat sdp cham dit :
2vgsin a vgsin 2
y=0;t= g ' Xmax = g
2. Quy dao :
Parabol ¢6 phuong trinh :
1
Y= - g ,_-x2+tga.x

174
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B. GIAI TOAN :

BAI TOAN 19

Nghién cuu chuyén déng cua vat dugc
ném dung, ném ngang, ném xién
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H Phuong phap :
~ Ap dung cic phuung trinh chuyén déng di thiét lip cho mdr truong
hop.
— Cd thé dung do thi cia chuyén dong dé If lugn.
— Bai toin gdp nhau duwoc giai nhw trong phtfn Béng hoc : két hgp

vG1 phirong phap toa do néu cin.

Thi dy 19.1

Mbt qua cau duge ném thiang ding ti mat dat 1én véi van
toc ban dau 15my/s. Bé qua luc can clia khong khi. Cho g = 10m/s” .

a) Viét cac phuong trinh gia toc, vin téc va toa dé cia qua
cdu theo thdi gian.

b) Xac dinh vi tri va vin tdéc cia qua cdu sau khi ném 2 s.
¢) Qua cdu s dat dé cao tai da 13 bao nhiéu khi chuyén déng ?
d) Bao lau sau khi ném, qua cdu roi tré vé mat dat ?

e) Bao ldu sau khi ném, qua cau & cach mat dat 8,8m ? Khi
nay, van téc qua edu la bao nhiéu ?

GIAI
Chon géc toa d¢ O ¢ mat dat, truc toa do Oy thing ding hirdng
lén, gdc thai glan lac via ném vat.

Gia téc chuyén déng : g thang dirng, huéng xudng.

a)Glatéc: a=-g=— 10mfs°
Van téc: v = — gt + vg = — 10t + 15(m/s)
. 1
Toaddé: y=- Egt + vyt = —5¢ + 15t (m)
b)Lict=2s. v=—10@2) +15 = — 5mfs

= —5(2)% + 15(2) = 10m

-
I
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Vit & cach mat dat 10 m, dang di xudng vai van t6c 5 m/s.

<) Ta co hé thife © v — vé = — 2¢gy
v Khi qua cau dat d6 cao tdi da 1 v = 0
2 =12
Vi 15
y == (15) = 11,25m
2¢ 210

B¢ cao tai da 1a 11,25 (m).
d) Khi qua cdu roi cham ddt :y = 0

Suy ra - y=-—5t2+15t=0

Loai nghiém t = 0, ta suy ra : t = 3s
¢) Khi vy - 8,8m '

taco: y = — 5t + 15t = 8,8

Giai phuong trinh, ta dugc 2 nghiém :

ty = 08s;t; = 2,28

Lact=t, = 08s: vy = —10t; + 15 = 7m/s

—7m/s

Lact =t, =225 : vy = —=10t, + 15
Hai nghiém trén ung vdi hai trudong hop qua cau dang & lén
va di xudng.

Thi dy 19.2

Mot qua cau duge ném thang ding td mat dat 1én véi vén
téc ban dau 20 mys. Mot gidy sau dé, qua cau thd hai duoc tha

roi ti d§ cao 35m. Bd qua luc cin cla khong khi. Cho g = 10nys®.

a) Hai qua cau sé & cung dé cao luc nao, tai dau ?
b) Lic do, qua cau I dang di 1én hay di xudng, vin téc bao
nhiéu ?

177
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GIAI
Chon géc toa d6 O ¢ mit dat, truc toa d6 Oy thr—ing dirng hudng
1¢n, gdc thai gian lic vira ném qua cau L

a) Phuong trinh tea d¢ -
1 2 ] 2
Quacaul:y; = ‘Eg(t —ty1)” + vpr(t — te) + yor

Lic qua cdu | bat ddu chuyén déng :
tor = 0; voy = 20m/s ; yp; = 0
Suyra:  y; = —5t% + 20t (m)

7 P 1
Qua cau ll 1y, = “‘Eg(t— tg)® + Voalt — to) + Yoo

Lic qué cdu 1l bat ddu chuyén déng :

tgp = 1s; vps = 0; yp = 35m
—5t-1)2%+35
— 5t2 + 10t + 30 (m)

Suy ra : y,

Khi hai qua cdu ¢ cling d6 cao : y; = v,

~5t% + 20t = — 5t2 + 10t + 30
t =3s
y1 = y2 = 15m

Hai qua cdu s¢ ¢ cang d6 cao 15m sau khi qua cdu I chuyén
ddng duge 3s.

b) Phiong trinh vin t6c cia qua cau |
vy = =gt —tg) +vgy = — 10t + 20 (m/s)
Lact =3 s: vy = — 10m/s.
Luc hai qua cdu ¢ cing d6 cao, qua cau | dang di xudng véi

van tdc 10m/s.
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Thi dy 19.3

Tu d¢ cao 205m ngudi ta tha roi ty do mét vat. Mot gidy
sau, t0 mat dat (trén cuing dudng thang) ngudi ta ném thing 1én

mot vat khac véi van tée 30m/s.

a) Hai vat gap nhau & d§ cao nao ?

b} Lic gap nhau, vt (II) dang di 1én hay di xuéng, van téc

bao nhiéu ? (g = 10m/32).

GIAI
a) Dg cao gip nhau :

Ta c6 cac phuong trinh tea d6 :

1
Y1 - Eg(t + 1)2 + 205 (m)

]

1 5

Khi gap nhau ta ¢6 :

Y2 = ¥t
> 40t = 200
t = 5y

Thay vao phuong trinh ta ¢o :
y1 =y, = —~5.5%+30.5 = 25m
b) Vin téc cua (1) hic gdp nhau
Phuong trinh van téc cia vat (II) :
Vo = —gtt vy = — 10t + 30
Voit =5s taco: vy=— 20mfs

(Il) dang ro1 xudng voi van tée 20m/s.
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t=1s 1 (1)
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Thi dy 19.4

Ti mot khi cAu dang ha thap véi van tée déu vy = 2m/s ngudi
ta phéng mot vat thing dung hudéng lén véi van toe vy = 18my/s
(so v&i mat dat).

a) Tinh khoang cach gita khi cAu va vat khi vat lén toi vi
tri cao nhét.

b) Sau bao ldu vat roi trd lai gap khi cau ?

(Ly g = 10ny/s®)

GIAI

a) Khoang cach.

Xét chuyén déng tuong
déi cua (2) d6i véi (1), Ta ¢6 ¢

— -3 - —
{a‘?‘l =axtayg = 8§

- - -
l (vo1)g = vo+ (—vp)

Khi 1én tdi vi tri cao nhat
ta co
Vz = 0
ad Va1 = Vo
Khoang, cach (2) va (1) khi
(2) 1én cao nhat so voi mat dat
dugc xac dinh boi :

2 2
vy — (V1) = 2anH

Do do6 . H =
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b) Thoi guan tro lai khi cdu
Phirong trinh cua chuyén dong tuong déi cua (2) d6i vai (1)
y = - %gt3+ (vap)ot = —5t% + 20t
Khi (2) tro lai khi cdu :y = 0
Suy ra : t = 4s

GHI CHU = Co thé giai bai toan trén ddy bing cach khao sat cic chuyén
ding cua vdt va khi ciu déi vé1 mat dat.

Thi du 19.5

T dinh mot ngon thap cao 80m, mot qua cau duge ném theo
phuong ngang véi van tée dau 20nys.

a) Viét phuong trinh toa dé clia qua cAu. Xac dinh toa do
cla qua cdu sau khi ném 2s.

b) Viét phuong trinh quy dao clia qua ciu. Quy dao nay la
dudng gi ?

¢) Qua cau cham dat & vi tri ndo ? Van téc qua cau khi cham
dat la bao nhiéu ?

GIAI
- -, 2 7 - ~ - ‘é
Chon goc toa d6 O ¢ dinh thap, truc toa dé Ox theo hudng vy,
truc Oy thing ding huong xudng, gdc thaoi gian lic vira ném vat,

a) Phuong trinh toa d cua qua cau .

x = vyt (
x = 20t (i)
: 1T, =
y = gt 1y=5t2 (m)
: x = 40m
Lact =2 s :
= 20m
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b) Phuong trinh quy dao cua qua cdy

1
y=5£2><2
Vo
1
y=—x2(m)v()ix20

80
Quy dao nay 1a mét nhanh parabol, dinh O.
c) Khi qua cdu cham dit : y = 80m '
. 1
Taco:y =—x"=80
80
Suy ra : x = 80m

Qua ciu cham dat tai noi cach chan thap 80 m.

Vin téc qua cau : v = v% + (gt)i

. ! 2
Lic qua cau cham dat: t *—1\/ L A 4s
8

Suy ra: v =v207+ (10.4)% = 44,7nys

Thi dy 19.6

1
y = ———-Lx2+tga . X

2 vécos a

Véi o vy = 10m/s ; a = 45°;

¥
v
V2 ’t«(@(‘:(\
co‘sa=—;,‘tga=’l: (

0 X
1 iy
y=—_‘xz+1‘(m)vmx20 a TR w
10
- . 12
Khi vat cham dat:y = — rh +x=~75

Giai phuong trinh va loai nghiém am, ta suy ra x = 15m.

Qua cau cham dat tai noi cach vi tri ban diu theo phuong ngang
ia 15m.

Thi dy 19.7

Td dd cao 7,5 m médt qua cau duoc ném lén xién goc
a = 45° so véi phuong ngang vdi van toc dau 10mys.

Viét phuong trinh qu§ dao cGa qua cau va cho biét qua cau
cham dat ¢ vi tri nao.

Mot vat duge ném xién vdi vén téc \_% nghiéng goc a voi
-
phuong ngang, c6 |vg| xac dinh.
a) Hay tinh « d&€ tam xa Ién nhéat.

b) Chung t6 ring tAm xa dat duge nhu nhau véi gée nghiéng

a va (%—a).

GIAI
Chon goc toa d6 O tai noi ném vét, truc toa d§ Oxy nhu hinh
vE, gdc thai gian ldc vira ném vat,

Phuong trinh quy dao cia qua cau :

182

GIA]

a) Goc a dé x 16n nhat.
max

- V(Z)Sin ples
Ta da thiét lap trong bai trén @ %, = ————

&

Suy ra x,, 16n nhidt khi :

7
sin 2a dat max < 2a = E
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Vay 1 a =

N

< .- JI
b) Tam xa nhu nhau vét o va (E - a)

Ta ¢d biéu thire tAm xa trng vai médi g6¢ nehiéng
& &

V%SinZa
Xmax)1 = 5
2. i
vpsin2 ( T« )
2
(Xmax)2 =

&

i
Vi . sinZ(—‘—a) = sin (1 — 2a) = sin 2a

Ta suy ra ; (xma.r)]' = (xmax)l
B BAI TAP LUYEN TAP
+ VAT BUCC NEM BUNG
* Chuyan déng cla mdt vat duoc ném ding.

19.8 Mot vat duoc ném lén theo phuong thang dung t& mat dat.

Sau 4s vit lai roi xuéng mat dat.

Cho g = 10nys2. Tinh

a) Van toc ban dau cha vat.

b) Pb cao t81 da ma vit 1én téd.
i iar el aa S -
¢) Van toc cua vit & db cao bang ; dd cao to1 da.

Bs: a) 20m/s
b) 20m
c) = T0m/s

19.9 Mot ngudi lam xiéc tung cic qua bong lén cao, qua ne sau qua
kia, qua sau r&i tay ngudi lam xiée khi qua trude dat diém cao
‘nhat. Cho biét méi gidy c¢6 hai qua béng duvce tung lén.

Hobi cac qua bong duge ném 1én cao bao nhidu ? (LAY g = 9,8my/s%)

ps - 1,23m

19.10* Mot vat duge ném lén theo phuong thang dung td d6 cao H
véi vin tde dau vy, Bd qua lye cin cia khong khi,

Xac dinh vy dé€ vat cham dat chdm hon n gidy so véi khi no

duge bubng roi tu do khong van tée dau ti dd cao H.

f2H n
g?’l/ - +_)
fZH
- 4+ n
8

19.11* Tt mat dat, qua cau khéi lugng m = 100g duge ném lén thang
dung v6i vin tdc dau vy. Bit qua cau dat d6 cao cuc dai la

Bs vy =

8m va thdi gian tu lic ném dén khi roi trd lai mat dat ta 3s.

Cho g = lOm/sz.
Biét do lén lyc can ciaa khong khi 13 F khong déi. Tim v, va
F.

15 : 16m/s; 06N

19.12*Mgt tén lia duoc phong theo phuong thing ding va chuyén
déng voi gia tdc 2 g trong thdi gian déng co hoat déng 14 50 s.
Bd qua lyc can cla khong khi va sy thay déi g theo d8 cao.
a) Tinh d cac cuyc dai ma tén lida dat toi. %
b) Tinh théi gian tw lic phong dén lie tén lta trd lai mat dat.
¢) V& do thi bifu dién sy phuy thudc clha van téc vao thoi gian
trong théi gian chuyén déng.
bs: a) 75km
b) 272,58
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* Chuyén déng cla hai vat dugc ném ding.

19.13 Mot vat dugc ném lén thdng ditng véi van tde 4,9m/s. Cung
lte do tai diém cd dd cao bang dd cao cuc dai ma vat 1én tdi,
nguol ta ném xubng thang dung mét vat khéac cling véi vén tée
4,9m/s. Sau bao lau hai vat dung nhau ? Ldy g = 9,8m/s2.

ps 0,125 s

19.14 Hai vat duoe ném thing ditng 1én cao tir cing mdt diém véi
cing van tée dau vp = 25mys, vit no sau vat kia mot khoang
thai gian tg.

a) Cho ty = 0,5s. Hoi hai vt gdp nhau sau khi ném vat thw
hai bao 14u va & d6 cao nao ?
b) Tim ty dé cdu héi trén co nghiém.
ps : a) 2,25s; 30,9m
b) ¢, < 5s

19.15 Mt vat roi tu do t A & d§ cao (H + h). Vat thu hai duoc

phong lén thing dung véi van toc v, ti- mat dat tai C.

a) Hai vat bat dau chuyén déng cing lGc. Tinh Vo dé hai vat
gip nhau & B ¢6 d9 cao h. Pd cao to1 da ma

T vat thiu hai 1én t&i 14 bac nhiéu ? Xét trudng

1” hop riéng khi H = h.
"""""""" b) Vat thu hai duge phong ién truéde hodc sau
L vat thur nhat mot khoang théi gian ty. Biét

hai vat gap nhau tai B va dd cao cuc dai clia
vit thu hai la h. Tinh tg va v,

H+h —— . (H+ h)?
Bs a) UU = —E- Zng. hqu= 4H

V2H — V2h .
b)ta=t1—t2=4.4w;vﬂz@h
Vg
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19.16 Tt cing mot diém trén mat dat ngudi ta phong di déng thoi
hai vat A va B 1én cao theo phuong thidng duing véi cac van
toc dau khac nhau.

Lay mét trong hai vat lam hé quy chi€u thi v4t kia chuyén déng
ra sao ?

s : thang déu,

19.17 Tai cung mét noi 2 vat duge phong 1én thang ding véi cing
vén tdc vg = 10m/s nhung cach nhau 2s. Tinh :

a) Van tdc cha vat (IT) so véi vat (I). Nhan xét.
b) Khoang cach gitra hai v4t sau khi vat I phéng di t giay.

BS: a) 20m/s
b) 26 (£ — 2)m

19.18*Qua cdu A tir do cao 300m dugc ném lén thing dimg véi vin
toc ban dau 20m/s. Sau db 1s qua cdu B duogc ném lén théng
dung tu d§ cao 250m véi van tée dau 25my/s. Bd qua luc can
khong khi; g = 10m/s>.
Hbi trong qua trinh chuyén dong, khoang cach 16m nhat gida
hai qua cau la bao nhiéu, dat duge lic nao?

ps:70m

19.19*Co ba vién bi giéng nhau duge ném lén ti mét diém trén mat
dét theo phuong thang dung véi ciing van tdc ddu nhung vio
cac thoi diém khac nhau.
Khi bi (I) lén téi diém cao nhat thi bi (1) duge ném di. Khi bi
(1) va bi (IT) gap nhau thi bi (III} duge ném tiép lén.
Hoéi tung vién bi roi xudng dat luc nao ?
(Cho biét khi cac vién bi cham nhau thi ching trao déi van toc
cho nhau).

(Thi HS gioi Lir 87-88)




10.20* Mot qua bong duge budng roi ti A & d§ cao hy xudng san ngang 19.23 T\ cung mot diém & trén cao, hai vat duvc dong thot ném
. bt qua ) :

s s h an né nay lén véi van tsc bing vén toc ngang véi cac van toc dau ngugce chiéu nhau, Gia téc trong lyc
nhén. Khi }‘;ong cen CS chiéu (va cham tuyét d61 dan hoi). Khi la g. Sau khoang théi gian naoc ké tu ldc ném thi cac vecto van

{ : ngugec . : o e s - S
1uc1 c:'e_!,m ?I )liimésm.l thi qud bong (ID) due tha ra cling tu A. tdc cua hai vt tré thanh vudng gic vét nhau ?
qua béng ( g AL L . _—
2 Hai sau bao lau ké tu lic tha qua bong (1I) va & dd cao nao s Vo, Y2
hai qua béng gap nhau ? o uvet 46t dan b 8

o o ; i qua béng va cham tuyet a0l ] , . ) )
by Néu khi gap nhi‘" }:a dci‘)n i sgao 0 19.24*Mot qua bom néd & d§ cao H so véi mat dat. Gia st caec manh
- . . n Iid ! B . - o . PN N
thi sau d6 ching chuyen dons 3 vang ra theo mot phuong ly tdm, doi xing nhau véi cing do
- ho .h=—l—q I6n van tdc vy,
P b ; 2 ’ 1

Tinh cac khoang thoi gian tu lde nd cho dén khi :
) G a) manh dau tién va manh cudi cing cham dat.
« VAT BJOC NEM NGA

. b} mét nira s manh vang ra cham dat.
1921 Mot qua cdu dugc ném theo phuong ngang tu do cao 80m. Sau )

B e Vol +2gH — v, Vo3 +29H + v,
B . N ‘_,\ L3 2 L an s - - - “\\\‘ - R . ’.
khi chuyén déng 3s, van téc qua cau hop vol phuong ngang -~ - f;b a) ‘ 2 p
mot goe 45 : . s % R 21
a) Tinh van toc ban dau cua gqua cau. ) - b) -
b) Qué cau sé cham dét le ndo, & dau, voi van toc bao nhiéu s
ps ;.  a) 30m/s ) o
b) 4s; 120m; 50m/s * VAT BUTT NEM XIEN
5 Mot méy bay bay ngang vi vin toc v; & dd cao h mudn tha 19.25 Mét qua cau dugc ném lén, xién goc @ véi phuong ngang véi
o1 ma d ' - r Iy e - H " 1. . . N
19.2 . : . ’y st tau chién dang chuyén déng déu véi van toc van téc dau 20my/s. Tim do cao, tam xa, do [6m va hudng van
om trung midt té - auyel =5 R P I - LA . S
vo trong cung mat phing thang ding v&i may bay. Hoi may toc cudl cua q:a cau lzhl goc < bang :
) ~ 0, . .
bay phai cdt bom khi no cach tau chién theo phuong ngang mot a) 807 b) 45T 9 60 ,
doan [ la bao nhiéu ? Xét hai truong ho_-p‘ : Hn. o Ap dun\g., cac cong thire da thiét lap
a) May bay va tau chuyén déng cung Ch‘él’f' trong bai hoc.
. 3 14 an do wgce chiéu. ‘
b) May bay va tau chuyén ddng nguq . 1926 Tir A (d6 cao AC = H = 3.6m) SL
- ) fgﬁ ngudi ta tha mot vat roi tu . ‘__,_,“\I
ps: a) S g do. Cung lac d6, td B cach C AR RN
doan BC =] = H ngudi ta ném "N\ ;
by 1 = (0 +0) ’ 2h mdt vat khac v&i van tée ddu > < S
8
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\?0 hop gbe @ véi phuong ngang vé phia vt thi nhat.
Tinh « va vy dé hai vat ¢t thé gap dugc nhau khi ching dang
chuyén déng.

ps :a = 45°; vy = 6m/s

A
@—"—b
1927*T& A cach mat dat khoang AH = 45m : Yor
nguti ta ném mot vat voi vin toc S
Vo1 = 30nys theo phuong ngang. l o
| B
7777"/H7 7777777 77777 Cl/// P77

Cho g = 10 m/s
a) Trong hé quy chiéu nao vat chuyén

dong voi gia toc g ? Trong hé quy chiéu nao vat chuyén dong
thing déu ? Viét phuong trinh chuyén déng cua véit trong mdi
hé quy chiéu.

b) Cing lic ném vt td A, tai B trén mat dat (véi BH = AH)
nguoi ta ném 1én mot vat khac véi van toc v02 Binh Vor' dé

hai vat gap dugc nhau.

Vg1
ps - 45° < a < 135°%; vy =

sina — cos a
19.28* T dinh déc nghiéng goc £ so véi phuong ngang, mét vit duoc
phéng di véi van tdc vo hop voi phuong ngang goc a. Hiy tinh
tAm xa cua vat trén mat doc.
2v(2)cos a . sin(a+ )

gcoszﬁ

19.297 [~ ; | Nguoi ta dat mét sung cdi dudi
mot cin hdm co d sau h. Hoi phai

L /\ dat sung cach vach ham méot
by - khoang ! bao nhiéu so véi phuong

N ! ( 1 i
QI I\l ngang dé tdm xa x cla dan trén
] mat dat 1la 1én nhat ? Tinh tdm xa

nay. Biét vdn t3c dau cta dan khi réi sing 1a o

U 1 gh?
: (;-()—

1 gh
2 P
g U 2

v

19.30* M6t bér hd nude co vach dung dung & db cao h so v&i mat nude.
M5t ngudi duing trén bé ném xién mot hon da véi van toe diu
¢d do lom vp. Bo qua lyc can cta khéng khi,

v - L —> - 2
Tinh gbc tao bdi v va phuong ngang dé hon da roi xudng mat

hé xa bé nhat.
v
RS ltga = —:20:
v vy + 2gh
19,31+ Madt vat duoce budng roi tu do
» xudng mat phang nghiéng goc

N a (so véi phuong ngang). Vit
dung mat phang nghiéng va nay
lén. Gia si va cham 1a tuyét
déi dan hdi. Vit dung mat
phing nghiéng lién tiép & cac
diém 0, 1, 2,...

Tim ti l& cua khodng cach gita
2 diém dung lién tidp.

f_)S:II.'Iz.'I:;... =1.'2:3.'...
19.32*Hai vat dugc phong di déng théi ti cling V] W
mot diém trén mat dat. Van tée diu cha
ching cé cung db 1ém vy nhunyg hop véi 3, o

phuong ngang cac goc «, S nhu hinh vé.
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a) Tim van tdc tuong doi cia vét 11 so véi vat L.

b) Tim khoang cach gitta 2 vat sau khi phong di T glay.

pat
Bs: a) Uy = 2v0ms( ﬁ)

by d = 2vucos((i;—é> .T

§12. CHUYEN PONG TRON VA LUT HUONG TAM

A. TOM TAT GIAO KHOA :

1. Luc trong chuyén dong tron
_ Vit chuyén déng tron déu

Hop luc hudmng vao tdm quy dao :

2

— Vit chuyén dong tron khong déu
Thanh phéan clia hop luc trén truc hudng tam dong vai trd

lye hudng tam.

v N . -~ . . i o > .
— B¢ tim luc huvng tdm, chiéu phuong trinh I = ma 1én

truc hudng tdm.

I1. Cac dp dung :

— Van téc cua vé tinh :

M
R+h

1. Vé tinh nhdn tqo cua Tréi Ddt:

— Véih << Rtaco:

| v = VgR = 8knys

(Vdn tée v tru cdp I)

2. Chuyén dong cua cdc hanh tinh :

Heé thuec lién lac giGa chu ki quay (nam) T va bdn kinh quy
dao r cua hanh tinh quanh Mat Troi :
T2 472

— = .. = const
rr  GM

3. Chuyén ding cua xe trén duong vong -
2
Phai ¢6 lye huong tim F = m% tac dung vao xe.

Lyc hudng tdm nay la :
« lyc ma sat nghi cia mat duong (6 t6).
« lyc dan h6i cda thanh dudng ray (xe lia).

4. Chuyén dong trén cdu cong :

Luc nén cia xe lén cau :

N=N=mg-m%
R

193
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5. Chuyén dong trén "vong xiéc'":

Muén xe qua hét vong xiéc phai
¢6 diéu kién :

vzvVvegR

il FIET 7T 7

— Diéu kign dé vat khong truot khi chuyén dong : ma sat la ma sit
nght.

Fos < kN

Thi du 20.1

Vé tinh nhin tao dia tinh ding yén dé1 véi mat dat. Hay
xac dinh vi tri cia mdt phdng quy dao, dé cao va vdn téc cha vé
tinh,

B. GIAI TOAN

BAI TOAN 20

Nghién cuu chuyén dong trén duvi tac dung cua cac luc co hoc

M Phuong phap :
— Xic dinh cic lirc tac dung lén vdt chuyén dong tron.
— Viél phuong trinh dinh ludt 1l Newton.

— Chiéu phwong trinh lén tryc hwdng tam .

Fpp = may,
2
N . . v 2
Gia tdc huvng tim ;| ayy = E = wR
2
w=2ntn = —
T

— Trong mgt so bai toan, ta c6 thé chiéu phuwong trinh dinh ludt
Newton lén cic truc vudng goc voi truc huong tam dé lgp thém
cic phuong tinh can thiét khi gai toan.

— Pidu kign ¢ vit khing ro1 gia 46 : Iwc dan hot cda gia 46 tac
dung 1én vit.

N=0

194

GIiAl

— M3éi di€m trén mat &t chuyén
déng tron déu quanh truc cua Trai D4t
V¢ tinh nhdn tao dung yén déi voi mat
dit phai quay trong mdt mit phing song
song vai quy dao cac diém trén mat dat
va ¢b cung vdn téc géc vai chiing.

— B(}ng thai, Ire hudng tam gay
nén chuyén ddng tron clia vé tinh chinh
la e hdp ddn cua Trai Pat. Luc niy hudng vao tdim Trai Dat. Tam
cua quy dao v¢ tinh chinh 1 tAm Trai Pat.

Tir hai nhdn xét trén, ta suy ra mit phing quy dao cua vé tinh
chinh 1a mt phiing xich dao.

Lure tac dung 1én vé tinh, theo dinh ludt H Newton .

F =m.a
GMm ve
= m . —
r2 r
E) 2
GM _ ( T
r? - r

195
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GM

Suy ra : r = 2 .T?
trong do : M 1a khéi lugng Trai DAt
T 1a chu ki quay cta vé tinh, bing 24 h
-11 24
. . 3‘\[6,68.10 6102 54 360002
4JIZ
r = 42400km
* PO cao cua v tinh ¢
h =r — R = = 36000km
* Van t6c¢ cua vé tinh :
27 2 . 42400
v—_rz“—'——zS,lkm/s
T T T 24.3600

Thi dy 20.2

Xe khéi luong 1 tan di qua cau vong. Cau co ban kinh cong

14 50m. Gia s xe chuyén dong déu vé&i van toe 10mys. Tinh luc
nén cda 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 = 9,8ny/s”.

CIAI
Ta chi xét trén truc hudng tam.
a) Khi xe ¢ dinh cau

Theo dinh luat 11 Newton :

v
P—-—N=m—
r

196

Lirc dan hdi cia mit ciu

v
N=m (g—T)
Luc nén cia xe 1én cdu : N = N = 7800N
b) Klt xe v vr tri @ = 20°
Theo dinh luat [ Newton ;

2

v
Pcosa — N = m—
r

Suy ra :

2

N =N-=m (gcosa—v—) = 7200N
r ‘

Thi dy 20.3

Mot chiéc xe chuyén déng tron déu trén mot dudng tron ban
kinh R = 200m. Hé s6 ma sat truot gida xe va mat duong la
k =0,2.

Hoi xe c6 tha dat van téc t81 da ndo ma khong bi truot ?

Coi ma sat lan 14 rat nhd. Cho g = 10 my/s®.

GIAl

Lch tac dung Ién xe chuy(_n déng tron déu

: trong luc I_’: Iiee dan
_,
hdi N va lwe ma sat nghi F

ms Cua mat dudng; F dong vai tro hrc

hudng tam.
Theo dinh luit I[I Newton :
- - = -
P+ N+ F,, =ma
Chiéu phuong trinh 1én truc thing dung :

~-P+N-=0
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Chi¢u phuong trinh 1én truc hudng tam :

F . =m—
ms R

Vi F, < kN = kmg, ta suy ra:

v o< kgR
= VkgR
= 20m/s

Vmax

M BA! TAP LUYEN TAP :
. CHUYEN BONG TRON DO LUC HAP DAN
20.4 Khoang cach tir Sao Hoa dén Mat Trdi 16n gdp 1,5 lan khoang
cach tir Trai Dat dén.Mat Troi.
Hoi mdt nam trén Sao Hoa dai bao nhiéu so véi mét nam trén
Trai Pat ? ‘
ps: 18
20.5 Mat Tring trong mdt nim quay 13 vong quanh Trai Pt va
khoang cach Trai Pat - Mit Troi gap 390 lan khoang cach Trai
Pat - Mat Trang.
. Tinh ti s6 khéi luong gida Mét Troi va Trai Pat.
ps:3,5. 10°
20.6 Trai Dat va Mat Tring tuong tac nhau va chuyén dong tron
ddu quanh mot tdm chung véi cdc ban kinh lan luot la
R = 4700km va r = 380000 km, khéi luong lan lugt 1a M va
m.
Hoi M gdp bao nhidu m ? Cho M = 6.10%*kg, tinh m.
bs : 81 ; 7,410 kg

e
)

» CHUYEN BONG TRON DO LUG BAN HOI
* Chuyén déng trén dudng vong
20.7 Nguoi di xe dap (khdi luwong tdng cong 60kg) trén vong xiéc
ban kinh 6,4m phai di qua di€m cao nhat véi van toc toi thi€u
bao nhiéu dé khong roi ?
Xac dinh lye nén lén vong khi xe qua diém cao nhat véi van

toc 10nv/s.
ps : 8m/s ; 337,5N

20.8 Mot may bay thue hién mét vong nhao 1on ban kinh 400m trong
mat phang thing ding véi van téc 540kmy/h.
a) Tim lyc do ngudi lai ¢6 khoi luong 60kg nén 1én ghé ngdi &
di€m cao nhat va thap nhat cda vong nhao. -
b) Muén ngudi lai khong nén 1én ghé ngdi & di€m cao nhat cua
vong nhao, van tdc may bay phai la bao nhiéu ?
ps : a) 2775N, 3975N
b) 63m/s

209 Poan tau chay qua duong vong ban kinh 560m. Pudng sit rong
1,4m va dudng ray ngoai cao hon dudng ray trong 10cm.
Tau phai chay véi van téc bao nhiéu dé go banh khéng nén 1én
thanh ray ? Biét vdi a nho, tg o = sin«.

Bs ¢ 2km/h

* Chuyén déng do luc cing cla day

20.10 Qua cau m = 50g treo & dau A cia day OA dai [ = 90cm. Quay
cho qua cdu chuyén dong tron trong mat phing thang duing
quanh tam O.

Tim luc cang cda diay khi A & vi tr1 thap hon O, OA hop véi
phuong thing ding goc « = 60° va van tée qua ciu la 3m/s.
ps : 0,75N
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20.11

20.12

Vat khai lrong m = 0,1kg quay trong mét phing thang dung
nhé mét day treo co chiéu dai ! = lm, truc quay céch san
H = 2m. Khi vat qua vi tri thip nhat, diy treo dut va vat rol

xubng sin & vi tri cach diém dut L = 4m theo phuong ngang.
Tim luc cing ctia day ngay khi day siap dit.
Bs : 9N.

Hai qua cdu m, = 2m, ndi véi nhau bing ddy dai [ = 12em va
co thé chuyen dong khéng ma sat trén mdt truc nim ngang qua
tam hai qua cdu. Cho hé quay déu quanh tryc
thdng ding. Biét hai qua cdu ding yén khéng
truot trén truc ngang.

Tim khoang cach ti hai qua cau dén truc quay.

ps:ly = 4oem, l; = 8cmn

20.13* Mot nguvi dung day OA = 1,2m budc vao mot hon da tai A va

20.14

200

quay trdn trong mat phang thing ding quanh tdm O. Khi day
bi dit, hon da bay thing duing 1én trén va tai lie sap dut gia
téc toan phén cia hon da nghiéng goc-a = 457 véi phuong
théng ding.
Hoi hon da 1én duoc d6 cao lén nhit bing bao nhiéu ké tur vi
tri ddy bi dut ?

' s : 0,6m

* Chuyén ddng do Iuc dan hdi cla & xo

Lo x0 k = 50N/m, 1y = 36cm treo vat m = 0,2kg co dau trén c8

dinh. Quay 18 xo quanh mét truc thing ding qua dau trén 10
x0,m vach mot dudng tron ndm ngang hop véi tryuc 1o xo goc
45°,
Tinh chiéu dai 10 xo va s6 vong quay trong 1 phut.

Bs : 41,6¢cm; 55,8 vong/phit

2015

20.16

20.17

20.18

www.sachhot.info

Hai 10 xo gidng nhau k = 250N/m, [y = 36cm b tri nhu hinh

vé. Hai vat m kich thude nho co thé truot khong ma sat trén

mot truc ngang. Quay hé quanh
truc thang dung vé tan sé

n = 2 vong/s. Cho m = 200g.

Tinh chiéu dai mdi 1o xo.

ps : 57cm; 50cm

+ CHUYEN BONG TRON VO LUC MA SAT

Pia nidm ngang quay quanh truc thing ddng véi tan sé
n = 30 vong/phut. Vit dat trén dia cach truc 20cm.

Hé s& ma sat gida dia va vat 1a bao nhiéu dé vat khong trugt
trén dia ?

Pia tron nhin c6 thé xoay
quanh truc thang dung vudng C
goc vori mat dia. Vat M dat trén
dia, cach truc khodng R. Vat m (]
dat trén M, ndi véi truc béng

mét thanh nhe. Van tdc quay B
cua dia tdng cham. Hé sé ma

sat gita M va m 1a k.
Tinh van tdc goc w caa dia dé
M bat ddu. truot khoi m,

RS w = uLc
MR

Mot dia tron nam ngang c6 thé quay quanh mdt truc thing
dung. Vat m = 100g dat trén dia, ndi voi truc quay bédi mat 16
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%o ndm ngang. Néu sd vong quay khong qua n; = 2 vongs, 10
x0 khong bién dang. N&u s§ vong quay tang chdm dén
n, = 5 vong/s 16 xo dan dai gap dai.

Tinh dé cung k cua 16 xo.

ps : k = 47°m(2n3 — n) = 182N/m

20.19 Tim van toc nhd nhat cia mot ngudi di mé t6 chuyén dong tron
déu theo mét duomg tron ndm ngang & mat trong mdt hinh tru
thing ding ban kinh 3m, hé 8 ma sat trugt k = 0,3.

bs : 36km/h

2020 Van téc t0i da cta nguoi di xe dap trén mét dudng vong cd
mat dudng nghiéng vé phia tidm mét goc a gap may lan van
t5c 151 da cia xe di trén dudng vong do nhung mat dudmg nam
ngang ? Coi cic banh xe déu la banh phat déng.

() sina + kcosa
bs:— = ,
vy k(cosa — ksina)

2021*Otd chuyén dong nhanh dén déu tir trang thai nghi trén mot
doan dudmng nam ngang la mdt cung tron ban kinh 100m, géc
& tam « = 30°. Otd co thé dat van tdc t6i da nao & cudi doan
dudng ma khong bi truot ?
Bigt hé s6 ma sat truot k = 0,3. Bd qua cac ma sat can chuyén
dong va coi cac banh xe déu la banh phat déng.
ps:v = ’—S——‘._..,R__ = 14,6m/s
V1+ (1/2a)
Mot vong day cing tam O ban kinh R
N\ duoe dat thing ding va quay quanh mét
(_ Your | truc thing ding qua tam O. Mot hat cuom
! nho khai lugng m bi xuyén qua boi vong
\f day va co thé trugt doc theo vong day.
| Hé s& ma sat gitta hat cudm va vong day

la k. Ban d4u hat cudm & vi tri goc @ nhu hinh vé. Pinh w dé
hat cudm khoéng truot theo vong day.

bs .
— Khi k < cotga :
k<tga:
gUga - k) <ol < stga+ k)
Rtga.sina (cotg a + k) Rtg a.sina{cotg o — k)
k> tga
S o< g(tg a + k)
Riga.sina(cotga — k)
— Khi k > cotga :
too —
Ck <tga siga =k < w?

Rtga.sina(cotga + k)
k> tga: w bdt-ki.

§ 13. CHUYEN PONG TRONG HE QUY CHIEU
KHONG QUAN TiNH

A. TOM TAT GIAO KHOA :

I. Chuyén ding trong hé quy chi€u khong quin tinh

— Phuong trinh cGa dinh luat II Newton trong hé quy chiéu
khong qudn tinh .

- > -

F-!-Fq = ma

* r

[ F : tong cac luc tuong tde
e
F,: lue qudn tinh

— Luyc quan tinh ¢ biéu thic :

ﬁ -
q = 7 Mage
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A T Thi . }
m : khdi luong cia vat khao sat idu 2Ll

—_ . » n o » R - .. .

a, : gla tdc cua hé quy chiéu chuyén dong d61 véi mot

Treo mét con ldc trong mot toa xe lia. Biét xe chuyén dong

hé quy chiéu quan tinh ngang véi gia toc a va day treo con lic nghiéng goc a = 15° véi

Dic biét trong hé quy chiéu khéng quén tinh quay déu, luc phuong thang dung.
quan tinh 1a lye it tdm ¢6 do 1on - Tinh a.
2 GIAI
F = mL = msz . - " ] ‘.
a R Xét hé quy chiu gan vai toa xe.

2 -
11. Ap dung : trong luyng cla vit Luc tac dung lén con lac : trong lyc P,

lue cing caa day T, luc quan tinh f:: (do

lon Fq = ma).

Trong luong & hop luc cia luce hdp ddn do Trdi Ddt va luc
gquan tinh tac dung lén vat.

>

r— Con lic ding yén :
P =mg+ Fq

-

P+T+E, =0 ()

. , Chiéu (1) 1én Ox : Tsina — F, = 0
B. GIAI TOAN q

Chi¢u (1) 1én Oy : Tcosa — P =0
BAI TOAN 21

=

1 . . . L e
| Nghién ctiiu chuyén déng trong hé quy chieu khéng quan tinh

a
= —=iga
B Phuong phap : 8 )
. ;o 2 e I TP Viy a =gtga = 2,6m/s
— Néu k¢ quy chiéu su dung chuyén dgng cé gia tic a . do1 vl hé
quy chiéu quan tinh (thudng la mdt dat), ap dung phiwong phap Thi du 21.2
~ v - I . A . [ .. - v N \ . . } 3. - - -
d(_)'n(a, lire hoc dé g bm_)turm nhuzg n(grumlchlprc tmmg tac, phai Mot chide phéu co mat phéu nghiéng goc
ké thém lyc quan tinh Fy = —ma, kin xac dinh tong luc.

« véi phuong thing ding, quay quanh truc
(nhu hinh v&) vé1 van téc goc w. Mt vién bi
B = mg+ f’q nhf? dat trong mat p{léu quay cling véi phéu.
Khi chuyén déng da 6n dinh, bi quay cung van
téc goc véi phéu va & vi tri cach truc phéu mét
doan R.

Coi ma sat la nho, hiy tinh R.

— Ap dung cong thirc tinh trong luong

Trong luong vgt o0 d¢ Ion bang lyc dan hoi cua g1 do, day
trec vdt.

. =
204 www.sachhot.info 205




GIAI
Chon hé quy chi¢u gin véi phéu. Vién bi dirng yén so vai phéu.
Luc tac dung 1én bi - frong luc ﬁ, lirc dim hoi N cua phéu, luc
-
quan tinh i tam F .
—>
)

Ta co P+N +I?q = N

Chidu (1) Ién truc huong tdm @ Neosa — Fy =0
Chi¢u (1) 1én truc thang dirng : Nsina — P = 0

Suy ra: Ncosa = maw’R

Nsina = mg
R
&

_ §coiga

= cotga

[42)

Thi dy 21.3

Mét may bay bay doc theo mét kinh tuyén dia li. Tim védn
téc may bay dé trong luong ngudi giam bot a lan so véri khi may

bay chua cat canh. Bo qua dj cao cia méy bay khi bay. Cho

g = 10m/sz.

GIAI

Ta xét hé quy chidu gidn vai may bay (va ngudi).

Luc tac dung 1én ngudi : frong luc Fhux'mg xudng, luc dan hot

— —
cua san N hudng 1én, lirc quan tinh li tam Fq hudng kn.
—>
Trong lugng cia ngudi @ F = P+ FLI

Chic¢u phuong trinh 1én truc hudng tdm :

206 .
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v
F=mg - m—
& R
N 1
Theo de F=—"mg
64
2
Suy ra : m_v_z_]_mg

‘\/ gR \/10 6400000
64

v = 1000m/s = 1km/s

M BAI TAP LUYEN TAP

21.4

21.5

» TINH TRONG LUONG CUA MOT VAT CHUYEN BANG CO GIA TOC

M6t nguoi nam trong mét can phong hinh try, trong khéong
gian, cach xa cac thién thé. Tinh s6 vong quay clia phong quanh
truc trong mot phut dé phong tao cho ngudi mét trong luong
bing v&i trong luong cta ngudd trén mat dat. Bist ban kinh

cua phong R = 1,44m,
Bs : 25 vong/phiit %\“

Cho hé nhu hinh vé&, khéi luong cla ngudi

72kg, cta ghé treo 12kg. Khi ngudi kéo

day chuyén dong di lén, luc nén clia nguvi

Ién ghé la 400N, |

Tinh gia téc chuyén dong ciia ghé va ngudi. %
s : 3,3m/s°

207



. GIAl BAI TOAN BANG CACH SU DUNG HE QUY CHIEU KHONG QUAN TiNH

21.6 Cho hé nhu hinh vé :
—— e I

1

m; = 0,3kg; my = 1,2kg, day va rony

- roc nhe. Bb qua ma sat. g = 10my/s?
2 |- anud ;—%_'3’3 Ban di 1én nhanh dan déu véi gi
ANYARNRY ,»\‘\,\};,\)\\\\ AW ; tae ag = 5 m/s2.
" § % Tinh gia téc cia my va my doi vo
- ; (V dat.
i, WY ps : 13m/s? ; Tm/s®

21.7 Cho hé nhu hinh vé, thang
may di lén véi gia toc ag
huong lén.

Tinh gia tdc clia m;, mg doi
vii dat va luc cang cha day
treo rong roc.

. P
ps: a1 =

ﬂ’z

2
my
ms

2??121!0 + (mz — ml)g

wy oy

2imgag — (my — my)g

my + my

- 2mymy(g + ag)
T =

21.8

my+my

Vat khi luong m ding yé
& dinh m6t cai ném nho m
sat.

Tim thoi gian vat truot he
ném khi ném chuyén dér
nhanh dan sang trai véi g
toc ap. Hé sd ma sat gid

219

21.10

M

21.11

21.12*Cho hé nhu hinh vé, hé s ma

www.sachhot.info

mit ném va m la k, chiéu dai mat ném 1a I, goc nghiéng la «
va ag < geotg a

21
ps : ='\/ :
g(sina — kcos a) + ag(cos a + ksin a)

Ném A phai chuyén dong ngang v&i gia toe bao
nhiéu dé m trén A chuyén dong 1én trén ? Biét
hé s6 ma sat gita m va A la k < cotg a

PS - (sina + kcos a)g
raz
cosa — ksina

Cho hé nhuw hinh vé, méat san nhan, hé s6 ma
m '

m]mm]]m sat gida m va M la k.
Hoi phai truyén cho M mét van téc ban dau vg

;\\\\ s bao nhiéu dé m cd thé réi khei M ?
TN IS -

DS : vy >-J2kg1(? +i§)

*Trong mét toa tau khdi luong M = 2000kg ding yén cdé mot
hon bi nim yén trén mat ban nam ngang gédn v&i toa tau va
cao hon san toa 1,25m. Toa tau bdt du chay thi hén bi lan
khéng ma sat trén mat ban duge 50cm rdi roi xudng san toa
cach mép ban theo phuong ngang 78cm,

Tinh luc kéo toa tau. Bd qua ma sat can chuyén dong cia tau.
BSs : 2880N _ il

sat gita m; va mat ban la k va
hai vat chuyén déng déu.

m-
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1‘“1111 gia toc cia my doi véi dat khi ban chuyén dong véi gia toc | HUONG DKN GIA! BAI TAP LUYEN TAP

hud trai. A A
o hutng sang Ui, | - PHAN BONG LUC HOC
ko g + ab — g - ap) '
pDs:a =
F F F
k+1 154 a)=—";a,=—;a=—""- Rt khdi lugng b mai phuong
21.13~ . o v -
Cho hé nhu hinh vé. Biét m; = mg trinh ta suy ra :
m, hé s& ma sat gita A véi my, my 12 : F F T 101 1
k<1. [ e S
da al az a 611 az

A \ Hbi A phai di chqyé'n theo phuong 212,

A ngang, hutng nao, gia tdc ay to >a-= = 1,5m/s>
\\ Mz thidu, t8i da 1a bao nhiéu dé m; v¢ ap +az
SR my khong chuyén dong ddi véi A ? 15.5

Ap dung dinh luat Il Newton dé tinh gia toc cua mdi chuyén

s - (1-kg < gy s 1+ kg déng :
1+k 1-k . .
. a; = — a, =
21.14*Cho hé nhu hinh vé. Tim gia tdc cia m m + my,
m d8i véi M va cia M doi véi dat. Cac thoi gian chuyén déng dugc cho bai
a) bd qua ma sat. m 2 24 2 24
- . . . 1 =, =7
b) hé s6 ma sat gida m va M la k, M aj 2 as
san nhin. Suy ra
¢) hé s8 ma sat gitta M va san 13 k, o tby2 a; m+my, my,
- . ~ ARLARRERARERNY ALRRLTRIRRRRRRRRARANY ( _— ) = — = = -1 + —
m trugt khéng ma sat trén M. 4 ay m m
21.15*Cho hé nhu hinh vé&, M trugt trén mit san, my va msy truy Th =3 = my,=3m-=-3.50 - 150kg
trén M. Bd qua ma sat. Tim gia td« m
cua M déi voi san, gia téc cua my, mq
ddi voi M. 15.6 +
7 ? —
[ 2 & *—
A B C —g

{t) (6 (1)
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15.7

15.8

212

) 10 _15-10 _ 5
a)Taco:a—l—t, a2 i t
Fz ar 5
Dodd:— =—="—-=08>
1o« 10
b) Ta ciing cO :
ve— Vg VDT VC
S

Suy ra :

vp — ve = 2(ve — V)

vp = dve

~ v =3.15 - 2.10 = 25m/s

15.9 Theo dinh luat 11

- >
|Fnl = mja]

Nhirng, :

-
[ Vo T

Do do6 :

Newton .

2as

at

= — 18a = 9a% = a = —2m/s’

|E| = 2000.2 = 4000N

15.10 Tuong tur bai trén ta co .

Tinh gia toc to cong thie dinh nghia va to dinh ludt II Newton

[Fu| = m|a]

Nhung theo dé :

—v§

._.VO =

2as = 2a

at = a

=>—2a=az=>a=—2m/s2

|F,,| = 500.2 = 1000N

15.11 Theo két qua cua bai 6.18 ta co :

2 As
As = at =>a=—2

Do do :

t

090

5 = [),ﬁlm/s2
1,5

F = ma =0,150.04 = 0,060N

15.12 Gia t6¢ cua qua bong :

Ta ¢o :
Sh 2
a = 2 6 8 = - O,S(m/sz) , ap = 231 = '—1m/S
Vﬁy Ve T at + 5=—-1.10+5 = —5m/s
> F - F
Ta co a; = ; 4y = —.
> F > F -
DO dé Vl ='—t, V2=—‘t+vo
o "2 o
1 1 - —> mqImsvg
‘—”2=‘71 :>1—:)(———)t=0=>1?= .
my My (m- — mq)
My vy
*E Mvyg:m,>my = |F|l =
# 0 2 ! (mz—m1)t
Do do : g
*F A vy:mp <my > |F|
B Vo my < my —

www.sachhot.info |

Vo —

Vi 15— (=25)

a=
‘ At

= §00m /s>
0,05

Lirc do tudong tdac dung lén bong :

F = ma = 0,200 . 800 = 160N
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15.13 Ta co . 51 Vi

] > -> 51=V1t}52=\f’2t,‘=>—= =
Ir' - v -V - é\i : . S2 A\ dy
\0 o T A At Tinh chat cua gia tdc cua hai vit twong tac cho :
"~ Dung AV > |A\_r)| =2 |\7[ _cos 30° m a4 51
™ o = 20¥3m/s m; a; s 2
T S -
W« !L- = 2 |F| =m]a I_) 15.16 Pat At : thoi gian va cham (tuong tac).
T P |AV |
\\l = m - = -
R ' At - V1= Vi > V3
Sl a, = ; ap, =
@( 20V3 1T At T A
.: t-" = ’2 I — ,
0,05 Ap dung dinh ludt [l Newton ta suy ra :
{[v] = {v| = 20m/s) = 138N N . . m ‘_’,12
mBV2 = mA(V] - Vl) = — = o S
, at» PO B — v
15.14 Xét chuyén déng tuong dot cua xe (I) déi vaoi xe (I1). vi— V]
o =am—a,®ap-a; —a=—a ' v; 0,55
a;p T a;—a; T ap =N 2 1 _ 2 _ 55
. 7 B .~ . & ~% s . Vl - v!l l _ (—O’l)
Khi khodng cach gitta hai xe¢ ngan nhit thi
=0 - - - 5 =95 mg 200
vip =05 =30 - 5 =25m my = 28200 o)
5 2
Vay :
5 vi s 15.17 Pat At : thoi gian tuong tdc. Cac van tdc ma hat qua béng thu
—vp = 22—k T AT 51 = 05m/s duge sau tuong tac :
1
vi = a;.At; vy = a,. At {d6 1on
Do do : 1 1 | 2 2 ( )
Fl = mpay = 1000C . 0,5 = 500N = ﬁ - i _ 2
V2 @y My
F, = mpap = 1000.1,0 = 1000N

Cac quing.dudng ma hai qua béng lan duoc cho téi lic

15.15 Sau khi budng tay ta co cac dé ldn gia téc cua moi xe 1a : dung dugc tinh bdi :

\' v 2 ’ 2 ot A '
a; = e ;ay = 2 (At : théi gian tuong tac) vi = 2a'sy; vy = 2a's; (d6 l6n)
At At
- . - N : SR St 14 3 viy2 S m S
Vav cac quang duong di duoc trong thai gian t ké to luc 10 Do d6 - (_1) B 9 - -2 _ ,,’ i 1,5
nhau la - V2 5, 4 my 52
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15.18
T
9 o —m e
m,
Ta co :
- - nd
- vi— Vg > Vs
= ; as =
a At 2 At
F21 = _F‘lz = m1a1 =~ m2d2
> - -
= V-l + V2 = VO
- —> 2
Vi 2 J_v2=>v0=\/v%+v2 = 5m/s
Ngoai ra :
V2
Vi

74.10% .6.10%

Mm -11 = 2.10°N
=G— =667.10 . = 2.1
168 F Gdz _ 38421016
16.9
L._.._x_..l
! ;
FRLIE %*%
mB m rnT
I
¥ d
216

0=

F]=F2$G' =
| (d - x)?
Do do6 :
X ,,ﬂ _1
(d—X) mB 9
d
= x =— =6R
1

16.10 Vi li do d6i xung luc hap
din F do viat da cho tac
dung 1én m cé phuong la
dudng xuyén tim qua m.
— Phan khoét di dit vao

ché ban ddu hut m véi luc hdp

— C6 thém phan da khoét, qua cu ddy hit m véi luc hip

dan ;
Mzm
f=G ——
Ry2
(a-3)
2
dan :
: Mm
F =G ——
d2
Suy ra
M M
F=F —f=Cm[ - :
d? ( R
1)
2

www.sachhot.info
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2 F = GmM[l—

d* S(d—g‘?]

7d% — 8dR + 2R?
= GmM[ } R\ 2 ]
it (-
2
GM GM 8o (1+h)2
16.01 go =~ ; == =
,, BT 2 5 (R + h)? 8 R
= h = (V2 — )R = 2651km
GM M R\2
16.123=%; gr = ; Qﬁ:i'(E) =017
R? R’ g M

0,17g = 1,66m/s*

= g7

—»

16.13 Khi vat cin bing : D+F = 0 = kAl = mg

Do dé :
1
2k - T o101 0 - 20n/m
Al 51072
, -2
. _kar_ 20307 oo 6o,

. 10

16.14 Luc huong tam chinh la luc dan hoi cua 10 xo.

Do dé .

k(1-10)=mw21:>I=—

Kly

ki

k-—mw2

20.0,20

!

218

Ck—anin?  20-4.10.1

= (,25m = 25¢cm

www.sachhot.info

Suyra: Al =1~ 1[y="5cm

. F 500
16.15 B§ cing cua lo xo 1 k= — = —— = 5.104N/m
Al 1972
e s v 1 2
Giathccuadodntau:a=—=—= 0,1m/s
t 10
Do do

* Lo xo (1) : Luc dan héi :

- F; = (my + my)a = 15.10°.0,1 = 1500N
= P6 dan : Aly === = ——=3.10"%m = 3cm

* Lo xo (2) : Luc dan hdi :
F, = mpa = 5.10° . 0,1 = 500N
Fy 500

= Py dan Alp == = ;= 107%m = 1om
5.10

16.16 a) Hé (I) : B¢ don gian, gia s khi vat cdn bing cac 10 xo déu
khong bién dang. Xét vat doi doan x tdr vi tri can bing,

Fr = kyx ; Fy = kox (d6 1dn)
Vi 1_31 va 1?2 luén cing huong nén téng luc ¢6 d6 1on .
LF=F +F=(k + k)x
Lo x0 tuong duong ¢6 do cing k sao cho F = kx = ) F
= k=k+k
by Hé (11) - Khi vat can bang, cAc 10 xo déu khéng bién dang.
Xét vat dai doan x to vi tri cdn bang.
— Cac dg bién dang : xy; x5 v&i X1 + xp = X
— B0 1on cac tue dan héi @ Fy = kixq 5 Fy = koxy
Véi Fy = F; (d6 1on).
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Lo xo tuong duong o do aing k sao cho F = kx = F = Fo.
Do do -
kqk
F 1 1 1%2
E=El+_z => l=_._..+__._ :> k=m-—-
k ¥k ko k Kk ko 1 )
16.17
1,
l0
IM
JE
lmz
Algy  m
AH'Z(___)_—S'
mg 2 k
AI(): =
k Ay mg
Mz = 5 2k
Do do
! ls, m
polo mg L mB
172 & 2 2%k
=> I =iy +1,=lg+ ”

16.18

0 4 0 0 840 6040

Theo tinh chat cda luc cing :

Suy ra luc dan hoi cua 16 xo -

a a
F = ZTsm 5 = mgtgi

Bg bién dang cua 10 xo -

2
L a—z(1-\/§sin%)

AI=I-~—sm§—

2
[#4
mgtgi
! (1 —\/fsinfzz—

Suy ra : ) = IOZN/m

www.sachhot.info
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16.20 Trén phuong chuyén dong :
+ -> = -
N F+F =ma=F—-F, =ma
o |__l G Trén phuong vuon_g_) goc vaoi phuong

o0 chuyén ddng : P+N=0=>N = mg

Y
a)Tacda=0= F =F, =kN =kmg=01.10°.10 = 1000N

b) Taco: Fy=Fg +ma m(kg + a)

1052 + 0,1.10) = 3000N

1621 Ludn c6 : F,, = kN = 0,5. 50 = 25N
a) Néu khdi go tuw trugt xudng :
D+ ZI?mg = ma
= P-2F,=20

AN

+
Vay : mg = 2F
> 40N = 50N :vo If }?
b)Taco:;=6’

* Mubn khéi g di xudng déu, lue tac dung
F, phai hiudng xudng. Do do :

Fi+P+2F, =0 F +P ~2F, =0
Fy = 2F, — mg=2.25 — 4.10 = 10N

* Mudn khéi g di lén deu, luc tac dung
I:2 phai huvng lén.

Ta ¢6 :

—> - - -
E,+P+2F =0

N\

i
L

FIT! 5 Fm 5

>k, =P - 2F =0
=k, = 2F s + mg = 90N

16.22 Trong ca hai trudng hap : a=0
Ap dung dinh luit Hl Newton, suy ra :

F =kmg M
F' = k(m + mp)g )
F-F
() - (1) . F — F=kmyg = k = } 40 02
myg 20.10
N iy
16.23 a) Khi bit dau truot :
F N
ms
:>ag=a‘|=_u_.=kg=3rn/sz
my
b)F+F’ +F" ‘?',_‘_[—\I’g:(-)a 7P
. ?rns >
PF = Fopg # Fig C * b9
F’ms = Fm,_; = kmlg ; Wg
—
Fims = KNy = K'myg Frns 5
=F = (k+K)mg = 025N ot
Fins

Zj

» két qua & cau a)
khong phu thude my;

- két qua ¢ cau b)
phu thudc m;.

¢) Chirng minh trén ddy cho thiy

1625 Khi van tc roi dat gia tri cuc dai: B+, = 0

= kSVmax = mg

ﬂlmﬁ =l,/ﬂ"‘£ _
kS - X = 144m/s
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1626 Tuong tur bai trén day, ta suy ra :

(Vmax)l= ’B ;m=DV=>(V—m'E)S)_1= 91
(Vimax)2 m3z (Vmax)2 D;

17.6
PR PR -mr ,
[ N-P=0=>N-=P '
= %
Fy — Fps = ma = F — kmg = ma 3
F P
k 2 k
> = — — kg = 02m/s P
2T k8 Z?—
Suy ra B
*v = V2as = 20m/s
20
ff= = =100s
a 0.2
17.7 F+F +P+N=ma =
Feosa — Fpg = ma
ly - N + Fsina — P =0 = N =mg — Fsina
. X Suy ra :
Ot 7 Fcosa + kFsina — kmg = ma
—" % sa + ksina)F = m(a + kg)
Fns 2L (cos a
o F- m(a + kg)
¥ cosa + ksina
224

17.8 Giai twong tu bai 17.7, ta suy ra :
— _Chuyén dong déu :

Fcos a;

Feosay = Fy = kN

. = k=
N; = mg — Fsin o

— Chuyén dong ¢ gia tdc

Fcos a; + k(Fsina, — mg)

a= =~ 0,82m/s"
m
, 2s  2.100
179 Giatéc: a = *ZE - = Zm/sz.
t 10
Binh luat I Newton cho :
- +

P+ =ma=P—F =ma

=  F.=m(g - a) = 25(10 — 2) = 20N

17.10 Ap dung dinh luat Il Newton, suy ra cic gia téc :
F F

1
ap = — - k.lg = O’Zm/sz; ay = —2 — ng = 0,41'1'1/5
m m

1 2

mg — Fsin o

= (0,625

ank

2

Cac phuong trinh chuyén déng (diéu kién ddu thich hop) :

x| = O,ltz ;

xp = —02(t — 50)% + 1500

= —0,2t2 + 20t + 1000

Géap nhau :
xp=x =017 = 0268 + 20t + 1000 =
t = 100s
x = 1000m

www.sachhot.info
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—
1711 *lén:D + F, = ma

0 Vo .
T TR M+ F e
g+m Yo H |
=
‘ —v2 V2
H= 2a - F 6% WW/
| 1 2(8_,‘__‘:) ﬁ
m (F.=F)
—#
P Fc
*xuong : P+ Fo=ma; > P—Fo=ma; > a (8—;)
2H vy
Dty =al— =
a E. .2
()
5 m
Theo dé :
F
1 2 - < -
t, =2, = = >5-"=3g
F. F.
_— +—
4 m '\)8 m |
> F - 205 30N
5
z = = = — =
17.12 T+DP=ma tga P E
a
: T Suy ra
I 2
' ! *a=g.tga = 57ms
'% i
: / eTe - DB L3N
2 Y cosa  cosa
226

17.13

T accos 60 — T, ncos 60° = ma
a)mmwﬁ:mh{ Ac AB l

TACCOS 300 + TABCOS 300 -P=0

=> a = b
2V3
b) Dy AB chiing = T, = 0; C = 60°

> P

>tgC-8 <v3

> _, - TaccosC = ma,
TAC +P = ma2 = e
TaesinC—-P =0

EY)
£
:>322
V3
17.14
© 1,
Fms

= - — — F. O—F . =
F+Fm5+P+I'_\]>=O sin 60 ms = 0

N+ Fecos60° =P =

_ , ' 227
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V3 a) F; = m(g + a). Do d6 .

> . : *a; = 2,5m/s’ = Fyy = 12500N
N = mg — 5 * as = 0 = Flz = 10000N
*ay = —25m/s° = [ = 7500N

Nhung : F=k{l — Ig) = K :
& 0 0 b) F, = m{g — a). Tinh tuong tu nhu cau a).

V3 .
F k107 klo\[g , ¢} Ap dung dinh ludt II Newton cho ngudi.
Suy ra: k' = N = K, = ng—klo = Y P,+N=ma= Trong lwgng ngudi @ N = m,(g — a)
mg — 2 Tinh nhu cidu b).
' ‘ ) , | ‘ _ g vy -
17.15 Ap_)dul:\_:g d;ih luaill Newton , 1707 Taco s v =""=9m/s; = = v > vy = 18m/s
P+ N+ F+F =ma 2 -V
N . JT\f ) Do do: a; =— =006m/s> a, = = - 002m/s’
Chi¢u lén hé truc Oxy . o x t ty
F s L, ¥ : N
I 1m/52 -~ i=em = 3 - Ap dung C_I)!nh_)luat Il_)Nchton :_)
. . I _ F+F ,+t+P+*+N=ma=>F=m +k
ayv = at = 10m/s ; 4 " i

1, Suy ra :
s = —at” = 50m

2 F; = 460N ; I, = 380N
b) a, = 0 = Fy = F, = kmg = 1000N . . : . ;
17.18 Vi my va m; chuyén djng gidong nhau cé thé coi my va m, tao

-V
¢) as = 9. - 5m/52 ; Fi, = — m{ay + kg) = 4000N thainh mat hé ¢6 khéi lwong m = (mq + m,).
\ N o "
y V2 — Xét hé F+P=ma P
- 5 —vj _
v, s3="—=10m > v = 8Ins > F-P=ma
Xt 7 24 .
.
e) Xem bai 17.2 > a=—n-g-= 2em/s? /
3 : m . +
17.16 Theo d8 thi : chiéu + 1a chiéu chuyén djng oyt riéng m, -
Ta 6 :ag = 2,5m/s% ; a = 0; a3 = — 2,5m/s° S - 7

F+P=ma

// ’ ' ' . T_?+ P, = mja
/% Ap dung dinh Elat_]l‘l Newton : > Temyatg) - 6N l‘p"’
%%

298 ' ,
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17.19 Ap dung dinh luat II Newton cho tung vt :

e - .
T + P] = myaq;
- o , - +
T+P=(m2+m)a2 ?
Trén cac truc tuong ung :
(chGymy=m; =m;a;=a;=a) 1_‘_
— = —y
T —mg = mja = PRT
(my + m)g =T = (my+ ma
_mg 2
= a-= - =2m/s —
m; +myp+m P
Khi hai vdt ngang nhau, mdi vat di di theo chiéu + doan
h
s =—=1m
2
Do dé v = V2as = 2m/s
GHI CHUI :
ab . Ind - - ~? 1 » N ~ A . N
bé y a; = — a; 6 thé xwr li cac phuong trinh vé vecto va tim ra:
- m’ -

my; +mp, +m’ &
m, di xuéng véi gia téc a, = 2m/s’,

17.20 — Vi rong roc khéng ¢6 khéi lugng nén ta ¢6 :

T
T=2T = T-= 5 = 26,15N

4

— Giai tuong tu bai 17.19 ta duoc
g 2
a= = 3,27m/s
7 7 3

Do do. suy ra :

my =" =" = 2kg;m; = 2m, = 4kg
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17.22 a)

NN
i
)
$

Hai vat chuyén dong gidng hét nhau. C6 thé xét hé vat c6 khdi

luong m = m; + mj,.

, - - - e F 2
Ta co : P+ + F = ma = a=—"=12m/s
m
Do d6
1 5
v = at = 24m/s ; 5 =Eat =24m

b) T = mya = 6N < Ty = 15N : day khong dut
GT=—"2Tyg=>Fz 2" =25N
d) Giai lai bai toan c6 thém luc ma sat ta van ¢6 cung két qua
¢ cau ¢).
17.23 Ap dung dinh ludt Il Newton cho tung vit :
E*ﬁ"&*im +?1=m152??2+ﬁz*ﬁ2*ﬁm2=m2;2
Chicu lén truc chuyé_n déng :

F — (kym; + kym;)g

F—klmlg—T=m1a}=> a =

T — kymyg = msa m; + m,

m;

T = myla + kyg) = [F - (kg — kz)mls]

m1+m2

biéu kien: T < T,
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(my + my)Ty + mymy(ky — ky)g

mp

17.24 Ap dung dinh luat Il Newton cho timg vét :
F+P1+N1+th1+T]-—m1a1
T2+P2+N2+F 2—m232

" BN X7
L AR v
0 x ?mi%% ; x-

P

Y
fine]

Chiéu lén hé truc Oxy ta suy ra :
Fcosa — T -~ k{myg — Fsina) = mja ] N
T — kmyg = maa

F(cos a + ksina) — k(mq + mj)g

=g =
my + m,
F(cos a + ksin a)
= a-= - kg = 08m/s
Do do :

T = my{a + kg) = 3,6N

., , A 25
17.25 a) Gia téc cua chuyén déng : a = > = O,Sm/s2
t
Viét cac phuong trinh cho mdi xe tuong tu nhur & bai 17.23 ta
suy ra :
F = (m1 + mz)a + (k1m1 + k2m2)g = 1750N

T = my(a + kyg) = 1000N

b) — Khi xe (I) tat may no chuyén dong chdm dan g3y, véi gia
cO do lon

toe

’

a'y = kg = 'lrn/52

Diéu kién :  a’, = a’y (dd lén)
Ap dung dinh luat Il Newton cho xe (1) ta suy ra .
Fy, = ma(a’y - kog) = 500N
— Van toc khi tit may : vy = at = 5m/s
Quang duotng :

2
\Y

0
s =—""""=125m
281
..
17.26 Gia téc: a = 2— = 04m/s’
f;

— Xét hé vdt gdm ca doan tau, ap dung dinh ludt 1l Newton
ta suy ra :

—~ Xét cac toa, ap dung dinh Iudt II Newton ta ¢6 -

F, = Mya + kg) = 410° N

CHU Y
Cé thé xét ddu may. Khi do :
—» - — o e -ﬁ,
Fk + Pm + N + F - (:-1_‘-"_‘_ N
—» -
+tFy = Mma - P -F:
Suy ra: * —§2 [
, 4 Sty
F,=F =410'N m

17.27 Giai tuwong tu bai 17.22. Suy ra :

F
a=——" "= 2m,/.s;2
m]v+ m, + msy
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. T2 = (mz + m3)a = 6N
Ts = mqa = 2N
—_I:'
17.28 Ap dung dinh ludt Il Newton . 2
T N,
cho méi vat . -
r 1
\‘1?]+I_’)]+_N)1=ml£: Z—‘- +
- - - +
, R R
Chicu 1én truc chuyén déng ta
suy ra:
myg
a=s—_ "~ Zm/s2
mqy + m»,

: 1
— Quang dudng : s = Eat2 = 0,25m

— Luc neén 1én truc rong roc .

= > = .
T =T, +T,

= _—~ T =Ty=Ty =T, =T = my(g — a)
Ti P

! ;T = 32N

| .

)
A ?l—‘; Suy ra :

T =TV2 = 45N

x s - = ” -
17.29 Trong luc cua phan xich thong xudng tao ra luc cing T ¢6 tac
dung 1am phan xich trén ban truvt ngang.

N

—
. T

Khi bdf ddu truot
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e = .-—);’ —
T+E +P +N" =0
Chiéu 1én cac truc :

T-kP=0 =271 =kP”

P m’ I 1
:‘—'= =—=k=—
IyJ mfl ll’ 3
Do do
. . , ! .
I+ 1" =4] =l=>l’=;=0,25m

17.30 Ap dung dinh luat Il Newton cho titng vat va chidu 1én cac truc
chuyén déng ta c6 :

I A
v 7
7
— +
1 p2

Vi day khong dan va khdi luong khéng ding ké nén

Tl = T2 =T
[ —T = mqa msg
| s a-o B
ET—Pz—mza my + m,
a= —2,8m/s2
ayv=—28t+28=1t=25:v=—28mns (sang phdi)
b) x = — 1,4t? + 2,8t > t = 25 : x = 0 (vi tri ddw
Quing dudng di duoc tur dau cho téi khi dirng :
2

= 1,4m.
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Quang duong di dugc sau 2s :

= 25y = 2,8m

17.31 Céng thuc cdng gia tdc cho :

-> - —> . - N . ~

a; = — ao (ap : gia tdc cua rong roc ddng)

- a a - -~ b ~ .

ay = a 2 + ag (@’ : gia toc cua m, déi vai

rong roc ddng)

- - > = e N

a; = a’y + ag (d’ : gia toc cua m; d61 vai

rong roc dong)

Ap dung dinh tuat II N(.wton cho
ting vat va déy a’y = — a 5 (déi voi rong

roc dong) ta suy ra :

o
>  [m3(my + my) - 4mym,]g
a3 =

m3(m] + mz) + 4m1m2
= ay-= O,Zm/sz

Do do :
2mymy(g + a3)
T,=T,=T-= — = 24N ;
my + my
Tz = ma(g — a3) = 48N
T—my(g+a3)
a; = — = - 2m/s2 = ap = —2,2m/52
my
a, = —a’h —az = 1,8m/s°
= . - ; N N - -
17.32 Dat a; la gia téc cua rong roc déng; |ag| = |az|

Coéng thuc cong gia toc :

. - - -
Ia]—a1+30
> - -

laz—a2+ao—ao"al
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Ap dung dinh ludt II Newton cho timg vat :

- - - - > > - -
T'}, + P3 + N'; = Mmias ; T1 + p] = ml(a'l + 80)}
— —- —- -

Chi€u Ién cac tryc chuyén dong :

T3=m3a3
T3

myg— "~ = ma’y + mja

1 2 1 193 > a3=4m/52
T

ng—?——»—mza'1+m2a3

Suy ra :
r 2 ’ r
a’y = —2m/s =>a1=ao+a1=a3+a1=2m/sz

17.33 Ta o 1 T, = 2T; ; 5, = 25, = |ay| = 2 |ay]

Ap dung dinh luat 1l Newton cho tung vét va chiéu xudng cac
truc chuyén déng :

?
+
{m,)
1 ) /+’ N
/ N P2
,10:_ R
Ty - mygsina = mya; -
Suy ra :
(my —- 2mysin a)g, 5 5 . )
ds = = - - -

2 4m, + my 7m/5 , 71 /s
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I L 2
a; = — 7m/c; = — 1,43m/s

(Chuyﬂ:n dong ngugc vai cac chiéu + da chon)

17.34 a)
. |
y
X o v
oy —3 Fms N, o X
Ny L7777/ —
T 7107 F
%__._’ Fins I N,
o me #
P

Ap dung dinh luat Il Newton cho timg vat va chiéu phuong
trinh lirc 1én cac hé truc ta suy ra :

mya

g F— k(m; +2my)g— T

*L T — kmyg = mya

Suv ra .
F
m=m]-m2=m= )
Do do6 -
T =T, =T,=m(@ + kg) = 2IN = T = 2T" = 2N

b) Luc kéo co d6 16n khdng doi nhung khéi luyng cua hé ting.

Vay T co d6 lon thay doi.

17.35 a)
. N Mem) F+D+ N+, =0
A N=P = (M + m)g
[ “'F‘;s ® F =F,, = kN = k(M + m)g
238 v

17.36

b) -
—
—i? nI' _':’qs
. I (M}? [_?)+I_>)+_N’+r_1)’+]_3,ms+f_:nb=6)
_L
=>{JTNV P+n =P+n=(M+m)g
iF-—F ;i Fog = KN = k(M +m)g; f . = kn’ = kmg
F=kM+2m)g
c) »
.:I, —> Y - -
" T+p+n+f;’ns=0
fing ,
= T=Ffe=kn=kmg
_p— - = — - —> —-> -
% o F+P+ N+ +T+F +fp=
fI'\"I
7 _ s*) > F=Fpo+tfp+ T
—] h\d—'—*’T
a1 > F = k(M + 3m)g
—y
Fins
=i
+
v A
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£ +p+n
sTpTn _
;=m— ==>a]=—kg=—2,5m52;
my
— - ‘—>’ -
- Fo+P+n+N L
ap = = a; = 0,5ms
mjp
Suy ra: vy = =25t +3; vy, = 0,5t Khi mj dung lai trén
My vy =vy =05t=-25t+3=
> t=Ts = vy =v, = 0,5ms ™!
Do dé cac quang dudng la -
0,52 - 32 _ 0,5° _
S9 = -~ =175m; 5, = — = (,25m
2(— 2,53) 20,5

* Quang dudng my truot trén my 1 s =57 — 55 = 1,50m

* H¢ hai vat sau do chuyi:n ddng, déu voi vy = 0,5m/s

17.37

\\ \\V
1
=4

A

g% g% [ R
7.

Giad st da tim duoc F dé A, 8 dimg yén trén C. Hé (A + B + Q)
tao thanh m¢t vat duy nhat ¢6 a nam ngang,
- [TA=PA=mAg=3N

Xet A D T K
YA : + + =m =4 > L
& A A A Ad N, hudng sang phai

] > = B -
—XetB:PB+NH*!B=mBa ¢‘TB=n"|Ba
T T
B A -
=:’a=“ﬁ=—=“lam/<;2
mp  mg
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NA - "
o [ -2

—Xéth(A+B+C):I_’)+I_\|)’+l_:,=(mA+mB+mC); )
= F=(mA+mB+mC)a=30N
Vay : F huong sang phai; F = 30N; T = 3N
183 a)a <ay;tgay=k=02=>a<11°
b} a = g(sina — k.cosa) = 3,3m

Suy ra :

25
*t=*\’* =10s; *v =at=33m/s
a

184 Theo dé : k = tga
Vi goc nghiéng B, gia tdc

trugt xudng 1a :
a=gsing — k. cosf)

Thdai gian trrot .

—
il
I
I

—~
[]

REEY B
sinf3 81 —tga.cotgf)

GHI CHU
Co the bién déi .
2= —2— (sinf.cosa — sina .cosf) = —— sin{f — «).
05 @ Cos a

‘\/ 2hcos a
= £ =
sinfl.sin( — a)

185 "F+DP+N+ fms -0=>F-= mg(sina + kcos a)
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1 F .
k = [———sma]

cosa L mg

* Gia toc -

a = g{sina — kcosa)
0l 05— %2. %2

4m/52

186 T+D=ma(a=gsina)

Chi¢u 1én hé truc Oxy :

i— T, +Psina = ma=T, = m(a—gsina) =0
i

'
]
L

]

Ty —Pecosa =0 = Ty mgeos &
T o huitng Oy @ 1L mat B
phang nghitng,

T =T, = mgcosa

18.7 Khi khong co luc tac
dung, vat truut xudng.
— Dit I?] la lire d¢ vat bat ddu ndm yén khing truot xudng.
- - - -
Fi+P+N+F_ =0
{[ Fs = Psina — Ficos a
=
!l N = Pcosa + Fisina

Tu dicu kién F,, < kN suy ra :

(tga — k)
= ———ng
ktga +1

min

242

—> 3 " 5
-~ Pt F, 1a luc d¢é vat bat dau truot lén
= T - -
Fro t P+ N+F =0
N Foe = Facosa — Psin e
N = Pcosa + Fysina

Ti dicu kién Fy < kN suy ra

_(tga+ k)

nax m

1-kitga
18.10 — Trén mat phing nghiéng :
a = gsina = 5m

Vin téc dau trén mat
phﬁng ngang :

N > | /,/‘l vo = V2a;l = 10m/s
~ :
s 2 P : = Trén mat phang
? %a ngang :
R/ R rd &
T;' - Fms a, = — kg = — 'lm/sz

Suy ra quang duong va thai gian ¢

2
A{i] — Vo
s=——""=580m,;, t-= = 10s
232 ﬂz
1811 — Truyt lén: a) = — gl{sina + kcos )

Vo
=t

g(sina + keos «)
Quing dudng truot duvc -

2
Vi

6 = -
2g(sin a + kcos a)

www.sachhot.info
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— Truyt xudng : a; = g(sina — kecos @) 18.13

Vo t sin a + kcos a 3
>ty = ; —=n = f =n
g\/f-‘.inza — Kcosia t sSina — Keosa
‘ nz —
Do do - k = 5 tga
n +1
18.12
a) Truxye khi my cham dat ¢o
thé cor hé (m; + my) 1a mot vt duy
nhi't co khoi lvgng m’ = (my + my) =
=8 kg.
- -
Z .2 _ +
Ta co : F. = kPjcosa = 4,25N ' i "+ T,=ma, /‘8_ { 77
-~ —) -
Vi Pysina — Fp, = 20,753 N > P, = 20N N |f T—mgsing = mpa, <~ —+-R =
;
\ mg—-T = m’a,

nén hé chuyén dong theo chiGu my truut xudng.
Ap dung dinh ludt 11 Newton > o - [(my + m3) - mysina]g s

- - - — -
*(my ) Py + Ny +F+ T = mpay

= mygsina — kmygeosa —T = mja Suy ra
*{my ) :Py+ Ty =myay; ® —myg+T = mpa *T = (my; + m3)(g ~aq) = 72N
* T = — £ =
Suy ra : 3 = mi(g—ay) = L8N
[(sin a = kcos a)my — my|g A 25
a= ! L 0,107??1/52 t = — =12
my + my N
Do do - b) Khi m; cham dat, h¢ chi con m; va m,, Tuong tu nhur trén :
T = my(g + a) = 20,2N fmy; — mysinalg ’
az = my + m, = 0 H¢ chuyén déng déu véi v = 2m/s
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Suy ra :

¢) Khi my cham dat h¢ chi con my truot 1én mat phfmg nghiéng

khing ma sat v

PO = .2
*giatoca’y = —gsina = — oms -
R e z -1
* Van toc dau vy = 2ms
- 2VU
=  Thadi gian @ 7 = - = (85
ay

—> =3 => —

18.14 Phai 6 : D+ N +n + F, =0

Psina = Fpe =0

=

| N—n" —=Pcosa=0; F,, = k(m + Mjcos ag
Do d6 :
Mgsina = k(m + Mjcosa . g

tga — kM
L, ek
k
o
I
g
< e L !
19.8 Phuung trinh chuyén dong @ x = — Egt + vt |
“+
At=4s:x=0 > —-5.4"+4vy=0 E
> vy = 20m/s 2 1
2 2
-V - 20
by H = 0 = = 20m 0) (t=0}
2a 2(—10)
37"

c) v =\/v5+2ax

3.2
‘\/202—2.10—19

= = 10m/s

Y
<
M

19.9 Theo dé = thai gian bong lén t&i dé cao cuc dai
t = 0,0s

Do dd: vg=gt=98.05=49m/s

~

) -V 49
Viy - H = = = 1,225m
-2 2.98
19.13 Bé cao cuc dai . : @V’
g
-v3
= = 1,225m !
- Zg + I
Cac phuong trinh }
1 —»
Py =— Tgtt+ vt Y%
2
t e 2,
Xy = — Egt —vot+ H (t=0) 0
Khi gap nhau : x5 = x4
H 1,225
@Dt = —=-——={,1255
2V0 4,
1 2 -
) j Xy =-— Eg(t + 0,5)" + vo(t + G,5)
19.14 Cac phuong trinh ]
l Xp = — Egt2 + vyt

a) Gap nhau : x; = xy = t =225

= X7 = xp = 30,94m
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b) t, < thoi gian chuyén dong = ty < 55

19.15 a) Cac phuong trinh :

1 2

12
A ‘Lx2=—‘2"gt+v0t
I ~ Gapnhauo B:x; =x; =h
._'
L
i H 2H H+h
| N e 1T
+ g | g 2H
O
-3 l — P4 cao toi da :
K h
2 2
c b Y (Hthy
_______ max
) 2g aH
7 — V&iH=h:
vg= V2gH ;hypo = H =h
vo
b) h 1a d6 cao cuc dai lén 61 h = 2—
B
2  vg = V2gh
2H
tl = -
. o i Ee e s &
Cac thoi gian dé moi vat to1 B
2h
tz = -
&
Do do
V2H — V2h
to = tl - tz = T
Ity > O : vat (2) phong di sau; tg < 0 1 vat (2) phong di truroc)
248

19.16 Xct chuyin dong fuvng dor
— Gia toc : ;;2=g—g=(?
— Van tée dau tuong, doi

-~ - - —_—

Vg = Vi — vy = const

Chuy¢n dong tuong d6i la thing déu

19.17 Cac phuong trinh cda vecte van toc
- - - > -

_ d
V1—gt+vﬂ ; V2=g(t""2)+vi)

a) Suy ra :

—> e -

oy = Ve = vy = =28 % |vay | = 20mys
b) Phuong trinh cua chuyén dong tuong déi -
X = |Vay| (t = 2) =20 (t — 2) (m)
[ véi (t = 28) |

19.21
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Ap dung phuong phéap toa dé vai hé truc Oxy a) Truwong hop 1 :

x=0 —"[VOx:VU

5> > a : o=t [ t+1
a = g ; 0 | Xy = V¥V
Bla,=5" lvg =0 M 1o @y
’ ' vi=—Tgt"+h ly2=0
a) Ta co 2
‘ v, = vy = const Khi bom trung tau : x5 = xq ; Yo = V1
o lePen-—0 =t ‘\’2—]‘
t=3s:vy, =v, = vy=gt=30mf > 28 1= = o
. o vit = vot +i = [ = (vi = vyt
b)Chamdfit:y=h=>Egt2=h=>t= —  =4s
& ’ 2h
Do do - [ = ('U] - 'Uz) -
Khi do : 8
Xmax = Vot = 120m; vy = gt = 40m/s b) Truvmy hgp 2 -
= V) = VI vE = somys »
. 1
Giai tuong tu = 1 = (v; + v)Af —
19.22 ‘ g
¥
- — 3
-\,‘1‘ 1923 v/ = v + gt
0 T~ Sau thdi gian t cac vecto
s
~ o van toc la .
H —" \ P — —
| ¢ h LV = vttt
N d
h ‘ L > -
\\ PV, = Vot g
| \ P > . .
! {2) 7 \, Neéu vy 1 v’ ta suy ra .
| % 2 -
—! e o o e — — — — = e mm wm e Fj — = X \a"l . \_")'2 = U
[ e — — —
, > (gt rgt =0
: . n 2 2 V 'UT'UZ
Bom la vat ném ngang o d6 cao h. Ap dung phurong phap toa d6 > gt° — vqva = 0 >t = —=

ver he truc Oxy

[ )
un
<
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- . 20. 3 :
208 ay — O diém cao nhat ; 0.11 Trong hé truc AXY
2 2
— Vv = vpt ; = —
I_’)+N]=ma_z =>N1=m(*—g) T X = vty 2?%t
R / y \\
= N’y = Ny = 2775N // \\ Theri gian chuy&1 dong,:
— O difm thap nhat - { 0 | - / 2H-1 1
| - =—>
.. N | V2 \ / 8 V3
P+ Ny, =m a, =>N2=m(—+g) \ 1 /
R \\ 7 7 Suy ra :
4 N’z = N’) = 3975N H — _r__: 0
2 A \\ _ E -4 \/? ‘
by Phai c6 - LN Vo = =4 Vom/s
F . - —
Ny =0=v = \/gl{ = 63,2m/s \ L Sap dit: T+ D = ma
209  Gd banh khong nén lén thanh _V.-. 3 - (g . ig)
dung ray khi co - ;
Fip = Nsina = mgsina . cos a = 9N
Voitga = sina = cosa 20.12 Khi hai qua cau dung yén
Do doé S0 v truc ngang, chung ¢é _
V2 chuvin dong, tron déu v cung /// (m,) \\
golna = —— van toc goc w. / ~ B~ \
K ’ ' ) - / // \\ \
e 1 Cac lrc huong tam la { ! ? |
= v = VgRsina | sina = lire cing cua day néi. \ y 0 1 / |
. : (N /o
= v = 20m/s = 72km/h Do do - : N
Ml = maw?l ~ ?2 //
1@ 2(.U 2 T -
. ~ 0
v
T+ ]:’,=m;=¢>T—Pc05a=m“— ‘ (m,)
Suy ra : > ==
. iy my
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20.14 Vat chuvén dong tron déu
trén dudgng tron ban kinh

1

=
Al; = 14cm 50cm

i

12
R = lsina,

20.16 Néu vat khdng truot trén dia, nd
chuyén déng tron déu. Luc huéng tim

v po_ L _ mp

cOs @ CON

la luwe ma sat nghi., v
F
> Al = — = 5,6cm ( = mw’r < kmg
k e [
Do do, chi¢cu dai cua 1o xo la ‘?Y ra [ : . e 1 &]
b= = an’n’r P
=iy, + Al = 41,6cm K> — .
’ ‘ &
1 >
*Fre =D = mw R > n=— —zl— = (0,93 vong/giay = k>02 .
2 Isina
= 55,8 vong/phit 20.17 N
20.15 Hai vat (1) va (2) N
— chuyén déng trom déu s
N . . N vl cung van toc goc S E— %
-F: \\( ) F'2 F2 \(\ . ) [, L ;i e Ak A , ?
Svvvva AT oS SvYSyyi N ¥
) / Pinh  luat I
= // Newton cho : :
+ - ]_:,1 + I_::=2 =m a_l)]‘ ;
f:’z - m;;_ Xét vit M khi chua trugt trén dia. Ly ludn tuong tu bai 20.16 ta
Trén truc huong tam : o ! .
2 . .
1{ Fy = mw™(2ly + Al + Al) Khi bt ddu trugt, lie ma sat 1a ma sat truot.
. 4‘ k(Al; — Aly) = dx°n’m(l, + Al}) Do dé -
g kAL, = 4r°n’m(2l, + Al; + Aly)
' 2 _.| Fmg
J (k — 4z n’m)Al; — kAL, = 4x°n’ml,, w MR
e 2.2 2.2 o222
| (k =4 n"m)Al; — 4x°n"m(Al;) = 8x°n"ml
256
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20.18 — Khi sd vong quay 1a n; : Luc hudng tdm la lyc ma sat nght

cue dai :
mw% lo = Fine
— Khi s6 vong quay 1a n, : Lirc hudng tim 12 tong hec cia
hee dan hoi va lue ma sat nghi cue dai.
Klg + Fps = 2mw3 I
Suy ra :
R 2 2
k = 4n°m(2n; — n]) = 182N/m

20.19 Vit khéng truot doc thanh hinh try nén ta o

Fg =P = mg
Vai van téc nho nhdl, ¢6 thé coi la ma
—FES sat truot -
2
N Foo = kN ;N =F, =m

_. - ms = . = — I{
' (1AM) e
. Do d6
Y
P

( -. tt v R
I:T'J?anr?]rmatrumng k?{— =g =>ve= E}: = 10m/s
= 36km/h

20.20

N
(tam)
—
Fms
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214

VGi van téc téi da, ¢6 thé coi Fre = kN
— Trén duong ngang hee hudng tdm 13 lic ma sat

2
\Y

Fmg=kN=kmg=mI—‘l=>v] = Vkgk
R

— Trén duong nghiéng goc a :
—> - - -
P+N+F,..=ma

Chi¢u [én hé truc xy

2

V2
N + kNcosa = m I_{ ; Neosa — kNsing = mg

Suv ra -
2
mg . V2
: | sina + kcosa | = m—
cosa — ksina R

>y, - ‘\/ gR(sina + kcosa)

cosa — ksina

N Vs .\/ sina + kcos a
Vay . - =

\2 k(cos a — ksina)

Trong h¢ qui chi¢u khdng quan tinh gian voi phong quay

7o 2 2.2
N+Fq—[) > N=Fq=me=4nnmR

> 4a’n’R =g

Dodé: n-= Q—ﬂ“‘\’ f{l = 0,417 vong/giay = 25 vong/phiit

Theo d¢: N’ = mg

21.5  Trong h¢ quy chi¢u khdng quan tinh gin véi ghé ta ¢6 d6i vai
nguot
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s - — - - - -
Pp+F+ N +Fy=0voiFy = —mpa
(@ : gia toc cta gh& va ngudi trong hé qui chiu quan tink).

Nhung d6i vai ghé :

B, FeR=mg
Suy ra :
2N — (m,-m,) 1
a= ° 8’8 = —m/s2 = 3,3m/52
m, — my :

216 Ap dung dinh luit Ul
Newton ¢ho mai vat déi vai

hé quy chiéu "ban" T
¢ =2 > - = -
| T-l + P] + N-‘ + FCI = m181
e R A *
| 2+P2+Fq = msjay
=
—t Fa

Chidéu 1én cac truc va
xtr Iy cac gia tri dai s6
= aj =a2=a=12m/52

Ap dung cong thirc cng gia toc -

= - g ; 2
a’y =a; +ay = a'y=13mfs
- - -
a'y =ay+ta; =a,= 7m/52
Eil M A ~ e
21.7 T Ap dung dinh luat Il Newton cho mdi vat do
voi hé quy chiéu "thang may"
(m) — - —> —
T1+P1+Fq = mqay
— g = = >
—PO FQ T2+p2+Fq = m232
-> -
R - > (mp—myg+(my;—mya,
Vi:T]=T2vaa]=—az=>a1= ‘
my “+ ms

- -
. -  (my = my)g + 2maag

s » - -
Cdng gia tdc - a’y = a; + ap =

2myag + (in, — my)g

g + iy

- -
- > - (my—my)g+2mia,
ad 2 = az + ao =

2inyag + (mq ~ 1m3)8
= a’2 =
my + m;
2mym;y (g + ap)
Suyra: T =

my + m,

2138 Ap dung dinh luat [l Newton cho chuyén ddéng cua vat trén mat
ném.

P+ N + Fp + Fy = ma; chiéu lén hé
truc xy.
= a = g(sina — kcosa) +

X + ag(cos a + ksina)

1
Ta phuong trinh s = E atz, tinh dugc

2]
-
g(sin a — kcos a) + ag(cos « + ksin a)

219 /—“\p dung dinh luat i Newton
cho chuyén dong cua vat trén mit
ném. '

> = —> - -
P+N+FmH+Fq=ma

I Fqcosa—Psina-—FmS =0

1[ N —-Tcosa — Fqsina = {

(sina + kcos a)g

Suyra: a> -
cosa — ksin
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21,10 Xét chuyén ddng cua vat M trong hé guy chiéu quan tink dé tim
gia téc cia chuyén déng chim dan déu :

7"’ lar | ==,
7 T , : ,
N ?._E%___i Xét chuyén déng cua m déi vai
. M (hé quy chiéu khdng quan tinh),
)
}_j) + 1’_‘: + l_:*q + }—:)]TIS = m;z =
= ap; = — (kg * |ay]).

Quang dudng trugt trén vat M :

2 2
s = = .
22, 2kg(1+ ﬁ)

Phaico s =z !

"
= 7 2*\/2](3(1 +RJ“)I

262

PHAN THU BA

TINH HOC

§14. CAN BANG CUA VAT RAN KHONG CO

CHUYEN PONG QUAY QUANH MOT TRUC

A. TOM TAT GIAO KHOA

I. Cian bang cua chit diém :

R

2 i YF.= 0

AL Céan bang cia vit rin khong c6 chuyén déng quay quanh
truc:

SE, =0

(Zﬁc . téng cac luc ngoai tac dung

~ F1
vao vat, dugce tinh tién vé khdi tam)
—
F
HI. Cac hé qua :
1. Quy tdc hop lyc déng quy :
Truot cac luc t6i diém dong quy. T

mit
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Xac dinh hop luc theo quy tdc cong cdc vecto luc.

2. Quy tdc hop luc song song :

* Hop luwe cua hai luc song song cuing chiéu co :

— phuong song song véi hai lue.

— cung chiéu véi hai hyc.

— db 16n bang téng dd lon hai lye : F = F; + Fy

— gia chia trong doan thing ndi hai gia cta lyc thanh phan
theo ti s t7 l& nghich vé1i hai luc.

OA Fy F, 4

— =-= hay —=—
OB 1 F L
T T 1 I ?2
1 : I | "
A 0 L8 0 A B
p ? F | ¢
I
7 | a——
- —
! B F
|

* Hop lyc cua hai lyc song song nguyuc chiéu ¢d

— phuong song song vai hai luc.

— cing chiéu vai luc 16n.

— d6 lon bfmg hiéu d¢ lon hai luc : F = |F; = F, |

— gia chia ngoai doan thdng néi hai gia cua luc thanh phdn theo
ti s6 H 1¢ nghich véi hai luc.

264

* Toa do cua khol tdm (trong tdm)

Goi R, 1a bdn kink vecto tir O dén mot chat didm m, Nguvi
ta ching minh duoc khéi tim ctia hé chat diém my, ms, ..., m
xac dinh baéi . '

N

o = = ->
3 YmR; mR;+ myRy + ... +m R,

- Zmi

Hinh chiéu trén cac truc toa dd :

Y mx; _ Y my; ) Lmgz

Ymi 77 ¥Y¥m 'Y Im

B. GIAI TOAN .
BAI TOAN 22

my+mg+..+m,

X =

Xac dinh hop luc - Xac dinh vi tri khéi tam

B Phuong phap :
+ HOP LUC BONG QUY CAN BANG :

Ta khao sat dieu kign cdn bang cua mdt vdt rin 1 chat diém hodc
mit vdt ran ma cic e tdc dung 1én vdt. co gia dong quy tai mét
diém.

Trinh tw khao sat nhir sau :

— Xéc dinh vt cin bing can khao sat. D6 1a vt chiu tic dung cua
tat ca cac lue di cho va can tim.

— Phdn tich luc tac dung lén vit.

— Viét phuong trinh cin bang luc : Zl_:)= 0

— Giai phuong trinkh vecto. Co thé su dung mét trong cic phuiong
phap sau
* Phuvnyg phap cdng vecto theo quy tdc hinh binh hanh.
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* Phuung phap da giac hec khép kin : khi vé cac vecto e lién
tép nhau, ngon cia vecto cudi tring vdi g0¢ cua vecto dau. Cac
vecto tao thanh mit hinh da gidc. Trudomg hop don gian nhat ta
c6 mot tam giac.

* Phuong phap chifu phuong trinh vecto [én cac truc toa d¢ dé
dwa vé phwong trinh da s6.

Trong chirong trinh, ta chi khio st hé e dong phing nén ta chi .

x6t phuvng trinh hinh chiéu trén hat tryc toa dg Ox, Oy, thuung
la vudng goc nhau.

YE =0,
LF, =0
Ha phuung phip trén thuing chi duoc sw dung kht co 3 Lirc khac
phuvng tac dung 1én vdt. Phuong phap thie ba co thé su dung trong
mot truong hop. co hiéu qua giar toan manh.
CHU Y : MOt vat rin can bang, chiu tac dung cua n luc. Néu hop
cua (n — 1) lurc di qua diém O thi luc con lai cling phai co gia di qua
diém O.

+ HOP LUC SONG SONG :

Su dung quy tic hop luc song song da hoc :

F, 4

FoL
Néu I_?:, I?z cling chiéu F=F+F,
Néu }—i, 1_:’2 nguoc chiéu (F) > Fy )« F=F-F

(! ta khoang cach gita hai di¢m dat)

266

+ XAC BINH TRONG TAM CUA VAT RAN
Pua vé bar toan xdic dinh trong tidm cua mdt hé thong chat diém.

— Trong tam cua hé thing har chat diém duvc xac dinh bfmg quy tic
hop lue song song cing chiéu.

— Trong tdm ciia hé thing nhieu chat diém dwoc xdc dinh bing cing
thirc toa dg trong tam.

Thi du 22.1

Thanh nhe AB nam ngang duoc gin vao tuvng tai A, ddu B
néi voi tudmg bing day BC khéng dan.

Vat ¢6 khdl lugng m = 1,2kg dugc treo vao B bang day BD.
Biét AB = 20cm, AC = 48cm.

Tinh Iuc cang cua day BC va lyc nén lén thanh AB.

GiAl

Lirc tac dung lén thanh AB khi thanh cin
bﬁng:

Lirc cang cua day BD (bing trong luc D
cua Y,ét m); lyc cing T cua ddy BC; luc dan
hdi N cia tudng tai A.

Biéu kién cin bing :

—> — - -
P+T+N=0.
—- - -

Vi P va T dong quy tat B nén N ¢6 chiéu
hudng tir A dén B.

o e = N \ \
Hep luc F = P + T co cing gia, ngugce chiéu,
=
cung d6 Idn voi N

Pat a = ACB, ta <6

cosa =

== |

L 1
T
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1,210
> T= B o220 g3y

COS E
13
F F AB 20 5
tga=—"=—" D tga=—1=—= —
P mg AC 48 12
5
$F=mg.tga=‘l,2.10.a=5N
Lic nén 1én 2 dau thanh AB la : N = F = 5N

Thi dy 22.2

Qua cau déng chdt khéi luong m = 6kg
nam tua trén hai mat phing nghiéng tron,
vudng goc nhau nhu hinh vé.

Tim luc nén cla qua cAu 1én mdi mat

nghiéng. Biét « = 60°,

GIA]
Luc tac dung lén qua cau -
Trong luc P, luc dan hoi Ny, N5 cua hai
mat phiang nghiéng. Cac luc nay dong quy
tai tdm O cua qua cau.

Piéu kién can bfmg :
—-> —> — ->
P+ Ny +Ny=0
Cac luc tao thanh mot tam grac e,
- - N
Goc tao bai P va Ny bang a (goc ¢ canh tuong iing vuéng goc);

., Y 2 : o
g0c tao boi Ny va Ny bang 90°.

268

N; =P.cosa = mg.cos60° = 30V3IN
N, = P.sina = mg .sin 60° = 30N

Theo dinh luét 1 Newton, ta suy ra luc do qua A
cau nén lén cac mit phing nghitng 1a :

T

Nll = N] = H5ZN
N, = N, = 30N

Thi dy 22.3

Vat co khoi luong m = 1,7kg duoe treo tai
trung diém C cia day AB nhu hinh vé.

Tim lyc cang ciua diay AC, BC theo a. Ap
dung v6i « = 30° va @ = 60°. Trudong hop nao
day dé bi dut hon ?

GIAl

Luc tdc dung 1én m (va doan day
treo thfmg dung) :

Trong Ire I—’), lirc cing :F: caa diy AC
va luc cang T, cia ddy BC. Cac luc ddng
quy o C. '

Biéu ki¢én cin bang :

—> —» —» -
P+T,+T,=0 (D

Chiéu (1) lén Cx va Cy :
-—_Tl.cosa+T2.cdsa =0=>T =T,
| Ty sina+Tp.sina~P =0
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Tur hat phuong trinh hinh chiCu, ta suy ra lgc cing cua diy
AC, BC:
T, - T, g

2.51mma

[Khia=30°:T; =Ty = 17N
IKhia = 60°:T; = T, = 10N

Ta thdy khi o cang nho thi Ty va T, cang lon va day cang dé
bi dirt.

Thi du 22.4

Xac dinh hep lyc F cda hai Iue song song El, ?)2 dat tai A,
B biét F; = 2N, F, = 6N, AB = 4cm.

Xét trudng hop hai luc :

a) cung chiéu

b} nguoe chiéu.

GiAl
Goi O la giao diém cda gla
=
hop luc F vai AB.

A 0 B . ‘
I t ? a) Hat lirc Fy, F, ciing chuéu, -
|
i , .
4 } Biém-dat O trong khoang AB.
5 B Ta co .
i
te oA _Fa _
OB F,

OA+ OB = AB = 4cm
Giai hai phuung trinh, ta suy ra :
OA =3cm; OB =1cm
Vay F o gia qua O cach A 3cm, cach B Tem, cing chiéu véi Fy,

Fy va ¢6 d6 1on F = 8N

b) Har luc fp I—-?z ngugc chiéu :

Pidm dit O ngoai khoang AB, | B
gan B (vi Fy > Fp) I

> v $—— —— - )
on _Fa _ : ; |
OB F
OA ~ OB = AB = dcm v
Giai hai phuong trinh, ta suy ra : _F;

OA = bom; OB = 2¢cm

Vay Fco gia di qua O cach A 6cm, cach B 2em, ciing chiéu vai
—>
Fy, va co dg lon F = 4N

Thi dy 22.5

30cm

/ Xac dinh vi tri trong tAm cta ban
% mong dong chat trong hinh bén.

/ 10em

60cm

GIAI
Ta chia ban mong ra.thanh hai phan
ABCD va EFGH, mdi phfin c0 dang hinh
chi nhat. Trong tdm ctia cac phan nay nim
tai O, O, (giao di¢m cac dudng chéo cua
hinh chit nhat).

C(_)i trong tdim cda ban 1a O, 1a 0
+ -

diém dat cua hop cac trong luc Py, I *
—

=5 . 2 ; - -
I’y cua hai phan hinh chd nhat.
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Theo quy tic hop luc song song cung chidu

002 Pl ml

m; 5 30.10 3
60
Ngoai ra : 00, = 004 + OO0, = S 30cm

Tir cac phuong trinh trén, ta suy ra :
00, = 18,75¢m ; OO, = 11,25cm

Vay trong tam O ctia ban ndm trén truc d8i ximg cla ban, cach
day :

11,25 + 25 = 36,25¢cm

CHU Y
L
v !
Ir‘.h“- Il AT

Lo B m— 1 X

TAY Trong tdm O cta ban nam

Ta ciing cé thé xac dinh O
theo cong thic toa dé trong tam.

trén truc déi xding Ix.
Toa d§ trong tam O :

myXxy + MoXg

x = [0 =
my + moy
Trong do : xy = 10; = 35cm
Xy = 1Oy = 25cm
my 5 5
—=_=_haym2= m1
m] 5] 3 3

Suy ra: x =[O = = 36,25cm

m1+—.m1

Trong tdm O cuia ban & cach 1 : 36,25cm

[
M BAI TAP LUYEN TAP :
+ HOP LUC BONG QUY CAN BANG o
22.6 Ba lhyc déng phing nhu hinh vé bén, o E
F, = Fy = Fy = 10N; & = 60°,
Tim hgp luc caa chung.
ps . F = 20N; Fcz‘mg hzn‘:’mg 1?2 R

22,7 Vat co can bing khéng néu chiu tac dung cia 3 lyc déng phing,

cung dd 1én F va goc tao bai hai luc k& tiép nhau 1la 120° 2

228 Hugng

dong nutc Thuyén nam yén bén bé séng nhu

HuBng gi6 hinh vé&. Biét « = 60° luc cang cua
N ddy la T = 100N. Tim luc do gi6é va
? nudc tac dung lén thuyén.
A ' Bs ; 87N; 50N

T ":f_A B 1A

229 Qua cau khoi lugng m = 2,4kg, ban kinh

R = 7em tya vao tudng tron nhdn va duoc c
gid nim yén nhé mot day treo gin vao tudng

tai A, chiéu dai AC = 18cm. Tinh lyc cing B

ctta ddy va luc nén cua qua cau lén tuong.

pSs : 25N, 7N

273
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22,10 Vat nang m chuyén dong thang déu trén mat phing ngang nh¢
hat day kéo nim trong mat phang ngang va hop véi nhau goc

a khong déi.

22.11

22.12

22.13

Luc kéo dat vao méi diy la F. Tim hé sd ma sat gitra vat va

mait phang ngang.

[#3
2Fcos;
bs: k =
mg

A
g Cac thanh nhe AB, AC néi véi nhau va voi
é“ tuong nho cac ban 1é. Tai A tdc dung luc
Z thiang dung P = 1000 N.
2 A Tim Iyc dan héi ctia cac thanh néu
7 a = 30°, 8 = 60°.
2L P ps : 500N: 867N

Vit ¢o khoi luong m = 2kg treo trén tran va

tudng bing cac day AB, AC. Xac dinh luc

cang cua cac day biét « = 60°, g = 135°.
DS 14,6N; 10,4N

Vat m = 20kg duvc gid vao tudng nho
day treo AC va thanh nhe AB. Cho
a = 458, § = 60°.
Tim luc cang cua didy AC va luc dan
hoi cda thanh AB.

ps 546 N; 669N

22.14 Cho hé can bang nhu hinh v&, AB va AC la cac thanh nhe gin

274

vao tuong bang ban 1é B, C va néi v4i rong roc A, Day treo m

8 4
vdt qua rong roc A va gin vao tudmg ¢ D. Cho 4
m = 200kg, « = 30°,8 = 60°. 4
Tim [yc dan héi trong cac thanh AB, AC. Dé
ps : 0; 3464N 2
A m
] |
22.15 Qua cAu dbéng chidt m = 3kg duoc giv
trén mat phang nghiéng tron nhé mét
‘5‘ day treo nhu hinh v&. Biét @ = 30°, lyc
G cing cia diy T = 10V3N. Tim g va luc

nén cia qua cau lén mat phang nghiéng.

ps:f =30°, N=10V3 N = 173N

22.16 Cho hé cén bang nhu hinh vé.
Tim m; va lyc nén cia m; lén san néu
m3 = 2m, = 4kg va a = 30°. B6 qua ma

sat.

bs i my = 2,9kg; N = 54N

22.17
Cho hé can bang nhu hinh vé, m; = 3kg;

‘my = kg, a = 30°. Bb qua ma sat.

Tim mg3 va lyc nén cta m, lén san.

ns : 1kg 173N

My

22.18 Trén mat phing nghiéng (« = 30°) c6 mét
hinh try khéi lugng m. Tru duvc gid yén
nhé mot day ludn qua nd, mot dau bude
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22.19 Mat phéing nghiéng chiéu dai ! = 13m, chi¢u cao h = 5m. Ml:lé'rl
gidt mot vat khéi luong m = Skg ding X)én trén mat phang

2220 Cho hé can bang nhu hinh vé. Cac lyc
cang cua day Tap = 80N, Tyc = 96N,

goc BAC = 60°.

22.21

276

chit vao mat nghiéng, diu kia kéo thang ding lén bang

hre K

Tim F

22.22 Vién bi khéi luvong m = 100g treo vao
diém ¢d dinh A nh¢ day AB va nim
trén mit cau nhan tdm O ban kinh
r = 10cm. Khoang cach tu A dén miét
cdu 1a AC = d = 15cm; chiéu dai day
AB =] =20cm, doan AO thing duing.

Tim lye cang cua diy va luc do qua
cau nér lén mat cdu.

nghiéng, ta phai tac dung lén vat luc day F. Hé s ma sat gitra
vat va mat nghiéng la k = 0,1.

Tim F néu :

a) F song song véi mat nghiéng.

b) F song song v&i mat ngang.

Tim m va ay, ag.

s : a) 146N
b) 15,2N

ps : a; = 33°;, a; = 27°; m = 1523kg

Cho hé can bing nhu hinh v&. Tim ay, ay

néu :

a) m; = 15kg; my = 20kg, mg = 25kg.

“Bs 08N, 04N

22.23 Ba khéi tru cung trong luong 120N

giong nhau diat ndm nhu hinh.

Tinh lyc nén cia méi éng duti 1én
dat va lén tudmg git chung. Bb qua
ma sit.

ps : 180N; 34,6N

N AR AR RN R R R e oy

22.24 Thanh déng chat AB, trong luong
P tua trén hai mat nghiéng tron
nhu hinh vé. CD 1 DE, CD hop
voi phuong ngang goc « < 45°.
Tim goc nghiéng cﬁa_AB so vii
phuong ngang khi can bang va ap
lye trén cac mat nghiéng.

B5 1 (90° — 2a); Peosa; Psina

* HOP LUC SONG SONG :
b) m; = V6kg; m2=2kg,m3=(\/§+l)kg. . :

ps : a)53°, 37°
b) 457, 60°

22.25 a) Hai luc ﬁ , P_‘)Q song song cung chiéu dat tai hai dau thanh

AB ¢d hop luc F dat tai O cach A 12c¢m, cach B 8cm va co d§
lon F = 10N. Tim F, , F,.
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b) Hai luc }—?"1, ﬁg song song nguvce chiéu dit tai A, B ¢6 hop
lyc F dat tai O véi OA = 8cm; OB = 2cm; F = 10,5N. Tim
Fl , Fz. .
ps : a) 4N; 6N
b) 3,5N; 14N

22.26 Thanh nhe AB nim ngang chiéu dai [ = lm. chiu tac dung cia
ba lue song song cung chiéu va vudng goc véi thanh : Fy = 20N,
F5 = 50N & hai dau thanh va Fy = 30N & chinh gitta thanh.
a) Tim dé 16n va diém dat cta hop lue.

b) Suy ra vi tri dat gia d& dé thanh can bing va luc nén ién

gia da.
Bs:  a) 100N; AT = 0,65m
b) tai [ N’ = 100N
2227
Thanh AB trong lugng
A C B

P; = 100N, chiéu dai ! = 1m,
2 L trong lugng vat ndng Py = 200N
tai C, AC = 60cm. Dung quy tac
heop luc song song

a) tim hop luc cua P, va P, .
b) tim luc nén lén hai gid d& & hai dau thanh,
ps : a) P = 300N; IA = l?cm ~ 56,7cm
by 130N; 170N
22.28*Hé s6 ma sat k gita banh xe phat dong cua 6 tdo va mat dudng

phai c6 gia tri nhd nhit bao nhiéu dé 6 td khdi lugng 2 tin
ché 4 tdn hang c6 thé chuyén dong véi gia toc a = 0,2m/s® ?
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Biét chi co cac banh sau 1a banh phdt dong va coi khoi tam 6 to
nam gitra khodng cach hai truc banh, khéi tim clia hang nim
trén truc sau.
ps 0,024
22.29*Mdt ban vudng nhe cé bon chan gidng nhau. Néu dat vat co
trong lugng qua 2P & ding gita ban thi chan ban giy. Tim cac
diém co thé dat vat trong luong P ma chian ban khéng gay.

Hyong dan : ding phwong phip toa 46.

+ XAC BINH TRONG TAM CUA VAT RAN

22.30 Xac dinh vi tri trong tdm cua ban
mdng la dia trén tdm O ban kinh
R, ban bi khoét mét 15 tron ban

kinh 1; nhu hinh.

R
bs : cach O dogn — .

22.31 Giai lai bai toan 22.30 cho biét phan bi khoét c6 ban kinh
R
r < E va cb tam I cach O doan E

___’R
2R - )

Bs : fxgl

22.32 Mét ban méng phéng, dong chat, bé day | arz

déu c6 dang nhu hinh vé.

Xac dinh vi tri trong tam cua ban. %
s 5a a /
Dxg = =~
HRE //
A

————

E:|

1
! a2
|

~~




22.33 Co6 5 qua cAu nhd trong lugng P, 2P, 3P, 4P, 5P gin lin luot 22.36* Ban mong dong chdt c&u tao tu hinh ban
trén mot thanh nhe, khoang cach gitra hai qua cau canh nhau nguyét AOB ban kinh R va hinh chid nhat
la L ' canh AD = h

] | 3 ¥ e " - h J » >
Tim vi tri trong tam cia hé. Xac dinh ti sd E dé trong tiAm cua ban

ps : Ciach P-doan %l* nam tai O.
V2
22.34> Thanh déng chit ABC c6 tiét dién nhd, ety m Y
“e goc B = 60° treo can bang trén day AD.
A> Tinh goc « tao bdi BC va phuong ngang ) . 5 - . :
G T % biét BC = 2AB. §15. CAN BANG CUA VAT RAN

) CO TRUC QUAY CO PINH
Bs : 19 '

22.35*X4c dinh vi tri kh&1 tAm cla cac vit déng chit sau : A. TOM TAT GIAO KHOA

a) Poan day nira dudng tron ban kinh R. I. Momen lyc

b) Ban ban nguyét ban kinh R. DUR— fruc quay
¢) Poan day hinh cung tron ban kinh R, goc a. a=F.d
d) Ban hinh quat tron ban kinh R, goc a. Don vt - -
F : newton (N) =
d : mét (m)
\\\ M . newton—met (Nm)
R \ \ IL. Quy tic momen
R - - . - ~ . s - - -
\ P Khi vat ¢o thé quay quanh mét truc gid chit nhung lai ding
0 0 vén cdn bdng, téng cac momen luc [am quay vat theo mét chiéu
. < bing tong cac momen luc lam quay vat theo chidu nguoc lai.
2R 4 2
Ps: a)0G=—7"-bOG="—; 0OG-= — :
a) P ) 37 ) a Z‘_’f’l[ = zﬂ{
&
4Rsin — cHU Y Quuy t¥c momen cring dwoe dp dung cho ca inedng hop vit kivng co truc
2 L R J g & nep 8
d) OG = quay cd dinh mwhieng cd trice quay tam theai, iy thes v tri cia 8t va thos dicni ko sat.
3a
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11, Pi¢u kig¢n cin bing clia vit quay — Xac dinh cac luc tac dung én vat. Trong chuong trink ta chi gip
Zi; _ 3 _cm.‘ lwc dong phang.
ZM= ZM, — Tong luc : ):Fz 0
vo=0; wp=0 Suy ra : YE =0 (1)
B. GIAI TOAN | LF, =0 (2)
BAI TOAN 23 ; — Ting momen : Y M = Yarr (3
r ‘ : : . Hé thong cac phuomg trinh (1), (2), (3 cho phép ta xic dinh 61 da
Ap dung quy tac momen - Khao sat cén bang 3 An cua bai toan.
| cGa vat co thé quay quanh truc cé dinh
' ” Thi dy 23.1
B Phuong phap :
. . A 0 " B e Cho hé nhu hinh vé
QUYTAGHENER SIS ESW RSV ) thanh AC déng chat ¢6 trong
Kh mot vdt o thé quay quanh mot truc co dinh nhung lat dung é} lugng 3N |
yén cin bing, vdt s¢ tudn theo quy tic momen. Kht dp dung quy g . ' \ .
tic momen, ta can xac dinh ddy du cac luc tac dung lén vit. Quy 8N tai B’I:;rAn;xA'Onig lb: g phai treo
ail € hé can bang.

tiic momen 6 thé vdn dung theo mot trong har cach :

— Ting cac momen lam quay vit theo mit chidu bing tong cic momen
lam quay vt theo chiéu nguec lar

Yo=Y a
— Téng dm s6 cac momen lyc bing khong -

Yar=0

Néu lirc lam vit quay quanh truc theo nguoc chiéu kim dong

GIAl
Cac lure tac dung 1én thanh AC :
— Trong luyng I_i,l_’)z cua cac vat treo tai A, B;
— Trong luong ﬁcda thanh tai trung diém [;
— Liyc dan hé1 N cta gia do tai O.

Thanh AC can bang ddi vdi truc quay ¢ O |

ho . of =Fd
Néu luc lam vit quay quanh truc theo chiéu kim dong ho : Mf"/() = Mﬁ/o + Ml—;z/o (MN'/() = ())
M=-F.d
NNNN S NN\ SRS NN\N =
S _— Suy ra :
» CAN BANG CUA VAT QUAY 1 -
- , - A i~ - b - ~ p . OA - P . O[
Trinh tir théng thuomg kin khao sat diéu kién can bang cua vit quay P, = ! 7 ?
quanh mgt truc OB =
- 1
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Thi duy 23.2

Thanh déng chat AB = 1,2m, trong lugng P = 10N.
Ngudi ta treo cac trong viat Py = 20N, Py = 3N lan luot tai
A, B va dit mot gia dé ta1 O dé thanh can bang.

Tinh OA.
GIAT -
Gia sir gia d¢ dat tai O trong A I Q B
. WUNIIIIITIE RIS AR LI I ORI TRl L P

khoang IB, 1 la trung dicm AB.

Cac luc tac dung 1én AB © cac I

- e = - . b —3

trong lwong Py, Py, P dat tai A, B, |, P b,

lirc dan hor N ctia gia do O.
Khi AB can bing, ta ap dung quy tic momen ddi véi truc quay
O. (momen cua N d6i véi truc quay O biang khong) :

ﬂ[]) + f‘{[) = ﬂfl)]

P,.OA+DP.Ol =D, OB
P,OA + P(OA — Al) = P, (AB — OA)
P, AB+ . Al

Suyra: OA=——""""""=07m
- Py+DP+ P

Thi dy 23.3

Thanh BC khéi lugng m; = 2kg, gin vao
§A 8  tuong bdi ban 1é C. Pau B treo vt nang ¢
khéi lugng my = 2kg va dugc git can bang

i nhé day AB. A duge cdt chat vao tudng. Biét
m  AB L AC, AB = AC.
¢ Xac dinh céc luc tac dung lén thanh BC,

GIAI .

* Luc tac dung 1én thanh BC :
- .Tr()ng luc I_’: cua thanh : P; = m;g = 20N
— Lutc ciing cua day treo my bang trong luc T_’)z cua ms.

P, = myg = 20N
~ Lirc cing T cua day AB.
— Lire dan h6i N cta ban 1& C.
Khi thanh BC ¢in bing, cac luc B,, D,, T kiong déng quy tai mot

diém trén thanh nén lhuc N cting khéng nam doc theo thanh BC. Ta
- ., - . .
phén tich N ra thanh hai thanh phan N, N, d¢ khao sat.

_ * Ap dung quy tic momen déi vdi y
truc C - :
X

y 0
MT = Mpl + MPZ [’A ? 5
T.CA =DP;.CHy +P,.CH, ’;J
TCA =D, 22 41, AB ; i
. 1 2 2 - Wy::‘ zmz
: D !
Vi AC=AB:T=?+P2=3ON ;
C ——————
; = d —> = —» —>» /
*T(")nglch:P1+I’2+T+N=O (1)
Chicu (1) 16n Ox 1 = T+ N, =0 = N =T = 30N
Chiéu (1) len Oy
Suy ra : N=N/N§+N§=50N
285

284 www.sachhot.info




-
Got a 1a goc hgp boi N vGi tudng.

N 3

Ta ¢6 - tg = — = - =075
N, 4
¥

Suy ra : a = 37°

W BAI TAP LUYEN TAP :

+ QUY TAC MOMEN

234 Mot thanh nhe gin vao san tai B. Tac
dung lén dau A luc kéo F = 100N theo
phuong ngang. Thanh dugc git cdn bing
nhd day AC. Ap dung quy tic momen

[

TRNRRES-——

tim luc cang cua day. Biét a« = 30°,

bs : 200N S

236

Banh xe ¢6 ban kinh R, khéi
lugng m.

Tim luc kéo F ndm ngang dit trén
truc dé banh vuot qua bac co dd
cac h. Bo qua ma sat.

23.7

b

N\

0

LETTIETPTTIPP 777, FTIPIT7T77X

mgY 2Rh — Ii2
R—-h

ns:F >

Tim luc F cAn dé lam quay vit
hinh hop déng chat m = 10kg
quanh O nhu hinh va.
Biét a = 50cm, b = 100cm.

s . F > 25N

23.8 Thanh go ddéng chat AB, khéi
lugng 20kg co thé quay quanh A,
Ban dau thanh nam ngang trén A B

san. Tac dung lén B luc ning F %

235 Thanh nhe OB ¢6 thé quay_)qua_:ar}h 0. (ludén vudng gée véi AB). Tim F dé
Téc dung lén thanh cacluc F; , F, dat ¢O thé :
tai A va B. Biét F; = 20N, OA = 10cm, a) nang AB khoi san.
AB = 40cm. Thanh can bing, b) £it AB nehic e 30° i At sd
F, va Fy hop véi AB cac goc a, §. SIT AL nghieng goc¢ o1 S0 vOl mat san.
. bs : a) 100N
Tim Fy néu : b) 86,7N

a)a =f = 90°
b)a = 30°; 8 = 90°

A
—F’; ) 307; B = 60°
0 B Ca=50.p=
(%ﬁ;zfmmz? b -

a) 4N;
b) 2N;
C) 2,3:’V.

239 Thanh AB (m = 100g) c6 thé quay
quanh A dugc bé tri nhu hinh :
m, = 500g, my, = 150g, BC = 20cm. A C B
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Tim chiéu dai AB, biét thanh can bang
Bs : 25cm

23.10 Treo bon vat nang cdch déu nhau vao mét thanh ddong chat (dai
3m: m = 6kg) trong dé hai vt ngoai cing ndm & hai dau thanh.
Vit nang diu tién bén trai co6 khéi luong m, = 2kg, mdi vat
tiép theo lén hon vat trude lkg.
CAn phai treo thanh tai di€ém cach dau trai mét khoang bao
nhiéu dé thanh cdn bing ?

Bs:1,75m

. ) D

23.11 Thanh dong chat dat trén ban ngang, nhé ; chiéu dai thanh
khoi ban. Treo vao dau thanh nhé ra mét vt trong luong P
Khi P’ = 300N thi thanh b3t ddu nghiéng va mat cdn bang.
Tim trong lugng thanh.

25 : 300N

23.12 Dung cdn don d€ cin mét vat. Vi canh tay don cia can khing
that bang nhau nén khi dit vt & dia can bén nay ta can duge
40g nhung khi dat vat sang dia cdn kia ta cin duoc 44,1g.
Tim khdi luvgng dang caa vat.

BSs: 42g

23.13 Ban cAu ddng chat khoi lugng
100g. Trén mép ban cau dit
- mdt vat nho khéi luong 7,5¢.
Hdi mat phang cda ban cau
sé nghiéng géc a bao nhiéu

khi c¢6 cdn bang bidt rang
trong tam ban cau & cach mit phang cia ban cau mét doan

3—;' (R 14 ban kinh mat ban cau).

ps - 11°

288
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23.14 Gi6 thdi vao xe theo hudng vudng goc véi thanh bén clda xe véi

) van\ .u")'c V. Xe ¢6 khoi luong m = 10%kg, chiéu cao 2b = 2,4m,
chiéu ngang 2a = 2m, chiéu dai / = 8m. Ap suit gidé tinh boi
cong thie p = sz véi p = 1,3kg/rn3 la khéi lugng riéng cla
khéng khi.

Tim V dé xe bi 14t ngi.

RS ; 58m/s

Thanh déng chit AB ¢ thé
quay quanh ban 1& A. Hai vat
¢6 cac khoi lugng m; = 1kg,
my = 2kg dugc treo vao B bang
hai s¢i ddy nhu hinh vé. (C 14
rong roc nhe). Biét AB = AC,
khdi lugng thanh la 2kg.

Tinh « khi hé can bang.

Bs . 120°

- CAN BANG GUA VAT QUAY -

23.16 Thanh BC nhe, gdn vao tudng béi
ban 1& C. Pau B treo vat ning c6 gA
khéi luvong m = 4kg va dugc gid
cdn bang nhé day treo AB. Cho
AB = 30cm, AC = 40cm.

Xac dinh cac luc tac dung lén BC.

B85 : P =40N; T = 30N; N = 50N
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Mot ngon dén khdi lugng m = 4kg 2320 | T‘hanh\dc“)ng (':hé’f' AB? cd m = 2kg, gin
duvc treo vao tuong béi day BC va vao tuong nhé ban 1é A va gid nghiéng
thanh AB. Thanh AB gin vao tuong

bing ban 18 A, C = a = 30°.

goc 60° véi tudomg nhe day BC tao véi
AB goc 30°. Xac dinh dé 1én va hudng

lue dan hoi caa ban 1& dat 18
1. Tim cac luc tac dung lén thanh ' n hot cua ban 1é dat lén AB.

AB, néu : ps . 10N; nghiéng 60°
a) bd qua khéi lugng thanh. voi tugng.,
b} khoi luong thanh AB 1a 2kg.
2. Khi tang goc « thi lyc cing day BC tang hay giam ? .
ps: 1a) T = 462N; N = 231N . § 16. PIEU KIEN CAN BANG TONG QUAT
b) T = 57,7N; N = 30,6N CUA VAT RAN
23.18 Thanh AB khéi lugng m = 1,6kg; dau B A. TOM TAT GIAO KHOA
dung vao goc tuong, dau A ndi véi day Cg A
treo AC, goc a = 45°. Tim cac lyc tac 7 I Ngau luc :
dung lén thanh. é
- = N: = = ] | 1
pS : Ny = 15N; N; = T = 7,5N IS = F d
R ITIIIIIIITIITII VI, i v

(4 - momen cla ngau luc
1 dd1 v&i truc quay bat ki vudng
Thanh AB khdi lugng m; = 10kg, chiéu goc v6i mat phang ngau luc).

dai I = 3m gan vao tudng bdi ban 1é
A. Pau B cla thanh treo vat ning

23.19

M2 = dkg. Thanh dugc gid can bang I1. Pi¢u kign cin bing téng quat cla vit rin :
nam ngang nhé diay treo CD; goc . )

Og & ] Y ] & — Heé lyc bat ki tac dung lén vat ran tuong duong véi :
a=45. Tim céac luc tac dung lén o 24 _
thanh AB bigt AC = 2m. | - motuing hire LFdattaiG

L« mot ngdu luc

ps : T = 212N; N = 150N,
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— Piéu kién can bang tdng quat cta vat ran :

-

¥
a

I
o o

{

oMM

0

Vo =

|
|
|

(}:M: td’ng dai 56 cac momen d6i véi mét truc quay bat ki)

B. GIA] TOAN :

BAT TOAN 24

Can bang tong quat cua vat ran -
Chuyén dong don gian cua vat ran

B Phuong phap :

292

- CAN BANG CUA VAT RAN

Trinh tur khao sat bit toan cin bing cua mit vit riin bat ki (co hay

khing c6 truc quay cd dinh)

cia nhitng luc da che va cin. tim.

— Phdn Hch lirc tac dung Ién vat.

— Vigt phuong trinh cdn bing :

LF = ] YE, =0 | (2

| Lot ¥ ot (3)

— Giat hé thing phuong trinh, ta tim ra dwoc cic dn 86 cua bai toan.

CHU Y-
* Phuong cua hé truc toa d6 Oxy duoc chon sao cho viée gail
toan duoc don gian, khdng nhit thiét phai vuong goc nhau.

Xac dinh vat cin bing cdn khao sat, thudng la vdt chiu tac dung

* Truc duge dung dé tinh momen lue ¢6 thé duoc chon bat ki,
thurng 1 truc cé nhiéu Iuc chura bict di qua d¢ phuong trinh dugc
don gian.

* SO LUQC VE CHUYEN BONG cUA VAT RAN

Chuyeén dong bt ki cua vit rin duvc coi nlur tong hop cua hat
chuyén ding : tinh tién cung vé1 khdi tém va quay quanh khdi
tam.

Vi dieu chi y khi giai todn :
— V@t ot chuyén dong tinh tén @ t6ng momen liec déi véi khdi tim
b tri lan nhau.

— Xe chay trén dudng vong, trong xiéc wiotd : hop lwc tac dung cua
mdt duwvmyg ¢ ga di gua khoi tam.

~ Banh xe lan trén mat duomg . tong cac luc tic dung theo phuong
vudng goc vot mdt digng bang khong.

Thi dy 24.1

Thanh AB c6 khéi lugng m = 1,5kg,
ddu A tua trén san nham, dau B néi véi c
tuong bang ddy BC ndm ngang, géc
a = 60Y,

a) Tinh cac lyc tac dung 1én thanh.
b) Biét hé s6 ma sat gita ABvasanla k = — . Tim cac gia

tri @ dé thanh cé thé can bing. Bigt day BC ludn nim ngang.

GIAI
a) Luc Mo dung 1én thanh AB -
— trong luc 1_7)
. . —» N B e , o .
— lye dan héi N va luc ma sat nght F . cua mat dudng

- R
— lwc cing T cua day.
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Thanh AB cén bdng :

y - B3i vai truc di qua A

LY

AB
= T AB sina = P.T.cosa

ARARNE

T =

mg.cotga = 4,3N

M=

ALY

—Ténglu‘c
B+N+F +T=0 (1)
Chidu (1) 1en Ox: P —T=0

Chicu (D) 1en Oy :  —-P+ N =0
1
Suy ra : Frs =T = Emg.cotga = 4,3N
| N = P = mg = 15N
b) Goc a :
1?rm la e ma sit nght @ Fog < kN
1
= Emg.mtgask.mg
cotga = 2k = V3
= 30°
Thi dy 24.2 *

tron véi van téc goc w , chuyén ddng cia xe va ngudi (coi nhu mét

. Vat rin) ¢6 thé coi nhur gdm hai thanh phan : tinh tién cing khdi tam

Gva quay quanh truc thang dung qua khéi tim G voi van téc goc w.
Bé dé ldp ludn, ta xét ngudi va xe trong hé quy chiéu gdn voi
khoi tim.
Luc tac dung 1én nguoi va xe gom trong luc D, liec dian hoi N va

lwe ma sat nght l?ms cua mat dudng (FmS hudng vao tdm quy dao), luc
quan tinh F .

Khi hé thdng on dinh, trong h¢ quy chidu kh01 tam, ngum dung
yén (khong quay quanh khdi tam). Hop luc F=N+ F co gia di
qua khéi tam G.

Mét ngudi di xe dap trén mét doan dudng vong nam ngang
ban kinh R = 10m véi van téc v = 5 nys.

Hoi nguvi va xe phai nghiéng goc a bao nhiéu so voi phuong
thing ding dé xe khong d& ? Cho tg14° = 0,25.

GIAI

Chuyén déng cua xc trén dudng vong @ khdi tim G chuyén dong

Goc nghiéng tao boi xe va phuong thﬁng
/@ dirng, : '
(/ ‘- @
Téng luc -
— - - o e
P+N+qu+Fq=O (1)
Chiéu (1) Ién truc thing ding :
Fm
; —P+N=0
Chiéu (1) lén truc hudng tim :
| Fq =0
-
Ta suy ra : Fy y G
N =P =mg T {_;:
1 —=
mv2 o : P
Fms = Fg = 71~ L7
Fons v2
5 : t = ——=—""=0,25
uy ra ga N oR
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B BAI TAP LUYEN TAP : diy tai 1 va B nhu hinh; Al = 25¢m.

* CAN BANG CUA VAT RAN Dya trén diéu kién cén bing cia vat rdn, tinh cac luc tac dung
243 Khéi hinh hop day vudng, khéi luong m = 20kg, a lén thanh.
canh a = 0,5m, chiéu cao b = 1m dat trén san 7/ b} Thanh duvc treo bang mét day & ddu B, dau A tua trén canh

nam ngang. Tac dung 1én hop luc F nim ngang / ban. Tinh cac luc tdc dung [én thanh khi thanh cin bang, biét
dat o gida hép. Hé s ma sat gitra khoi va sélrL__,b / o = 50° .
7 .

lak = 0.4. N

i

, . i . i . IO ps: a) Ty =1714N
Tirfl F-dé khéi hép bat ddu mat can bang {(trugt pr:— To = 12,86N
hoac lat). T
ps: F = 8ON ) = 15N
-2 ~ ey e I_“,”S = 7,51\"
244 Thanh AB chiéu dai [ = 10m, khdi lugng !
‘ m = 200kg dat trén hai gid d& C, D; N =1N
AC = Zm, BD = 3m. Hai Vét‘. nang 24.7 Thanh AB ¢6 ddu A tya trén san, dau B duoc
m; = 800kg, my = 300kg treo tai K, A; | treo béi day BC. Bist BC = AB = a
AE = 3m. Xac dinh gia tri hé s ma sat gidta AB va san

Ap dung diéu kién cin bang cla vit dé AB cin béng.
ran, tinh cac lyc dan héi cua gia dé.

Bs : No = 3000N; Njy = 4000N acco Ps Py

? i " ~
24.5 BPia tron dénlg' chat, trong luong 40 N 24.8 Nguvi trong lugng Py = 500N ding trén

dat thing dung trén mit phang ghé treo trong lugng P, = 300N nhu hinh
nghiéng goc a = 30°. Pia can bang vé. Chiéu dai AB = 1,5m. Hoi nguvi can
nhd day néi AB. kéo day mét luc bao nhiéu va ding & vi

- C - ) | na & hé ci ing ? B y
Biét gita dia va mat nghiéng c6 ma tri nao dé hé can bang? Bo qua trong

sat. Tim luc cang cua day.

ps: T = 10,7N

luong rong roc.

s @ T = 200N; AC = 0,25m A s B
[ERESS AN M § 8 R0 p1Y

C
24.9 Thang cb khoi luong m = 20kg duge dya vao tudng tron nhan

24.6 NCCEETERERRRR TN Thanh AB chiéu dai [ = 2m, khéi lugng

duti goc nghiéng a.
m = 3kg.

I

Hé s6 ma sat gitda thang va san la k = 0,6.

a) Thanh duvc treo cdn bang trén hai
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a) Thang ding yén cin bang, tim cac luc tac
dung lén thang néu a = 45°.
b) Tim cAc gia tri cia a dé thang ding yén khéng
truot trén san.
¢) Mét ngudi khéi luong m’ = 40kg leo 18n thang
khi « = 45°. Hbi ngudi nay lén dén vi tri O
nao trén thang thi thang sé& bi trugt. Chiéu dai
thang [ = 2m.,

ps: a) Ny = 200N; Ny = F, ., = 100N

b) a = arct ! 40°
a z arciy— _ =
) 31,2

¢) AO" > 1,3m

24.10 Thang trong lugng P = 100N dya vao tuong tron va san nham.
Cén nghiéng thang goc « ddi véi san bao nhidu dé ngudi cb
trong lugng P; = 400N co6 thé tréo lén dén tin dinh thang ?

Biét hé s6 ma sat gida thang véi san 1a k = 0,3 V3
ps :a = 60°

24.11 Thang dua vao tudng, hop véi san goc «. Biét hé s6 ma sat
gita thang v&i tudng la ky = 0,5, véi san la kg = 0,4.

Khdi tAm thang & gida thang.
Tim gia tr1 nhd nhat cia a ma thang khéng truot.
ps : 45°
24.12*Thang chiéu dai AB = [ nghiéng géc a so vdi san tai A va tua

vao tuong tai B,

l
Khoi tam C cua thang cach A mét doan g

a) Churng minh ring thang khong thé cin bing néu khong cb
ma sat.

b) Goi k la hé s6 ma sit gitta thang véi san va tudng,
a = 60°.

Tinh k nho nhit dé thang can bang.

c} Khi k nhd nhat, thang c6 truot khéng nédu mét ngudi cd trong

. 21
luong bang trong luong thang ding tai D cach A E ?

V35 - 3V3
ps: by k= ——;——::o,ls

24.13*Thanh dong chat nam trong mét chdom ciu nham, hé s6 ma sat
k, do dai thanh bang ban kinh chdm cidu. Hoi thanh c6 thé tao
v&i duong nam ngang géc 16n nhat bao nhidu ma van can bang ?
Biét thanh nim trong mit phing thing ding qua tdm chom
cau.

Y
b

RS tgy =

24.14*Hai thanh AB, BC déong chat, tiét dién
déu, ¢6 cung trong lugng P = 10N gin
vdl nhau va voi tudng 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=35VIN = 132N
Np = 5V3N = 87N
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24.15*Hai tru nhan dong chat m; = 10kg,

my = 30kg, tam O;, O, dat tiép xuc
nhau gita hai mat nghiéng tron vuéng
goe, @ = 607 .
Tim goc tao béi 0,0, va phuong ngang,
ap lyc cua cac khél try 1én mat phang
va luce tuong tac gida hai tru.

ps 0% 200 N;

346 N; 173 N

Khéi ldp phuong tua mdt canh trén
nén nha, mét canh trén tudng nhin.
Tim a d€ khéi can bang, biét hé s6 ma
sat gitra kho6i va san la k.

\

J
DS oap <a < (tgaoz

2k+1/
24.17*Ba hinh try giéng nhau dat nhu hinh v&, Ha
s6 ma sat gida cac tru la k, gita tru véi mat
phang la k"
Tim dieu kién cua k, k' d& hé can bing.
ps: k> tg15° =027
’ l Q0 _
k' > 3tg 157 = 0,09 -
24.18 B Hai kh6i vudng gidng nhau,
’/// khéi lugng méi khéi la M,
—
/ duge kéo bdi lue F qua hai
4% oS ?  day noi AC = BC nhu hinh
// vé. Goc ACB = 2¢. Hé s6 ma
AA sat gita hai khdi la k, khai
TR v R M & dudi gin chat véi dat.
300
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Tim F dé khsi M & trén didng yén.

2kM
ps:F<MguvaF< T (voikiga < 1)

1—ktga
24.19*Khéi déng chat hinh hép khéi luong M ,
¢ cac canh a, b gan véi m qua rong roc, 53 2
didy néi. Hé s& ma sat gitta M va san la g Z
b
k

: s LA 4 A A vk m 7
Tim diéu kién dé hé ding yén cin bang. /7////%/// )

M 1 M b

ps:— > —-=1 vda — > 2(*—1)
m k m a

* CHUYEN BONG CUA VAT RAN

24.20*Trong xiéc md t& bay, mdt ngudi di md té trén thanh hinh tru
~ thing dung ban kinh R = 9m. Khéi tdm ngudi va xe cach thanh
! - . N * ~ 'Y
tru h = 1m va vach mét dudng tron nam ngang, van toc 20m/s.
Tim goc nghiéng « cla xe véi phuong ngang.

ps - 11°

Vat khéi lugng M cé thé truot trén mat ban
nhan. Trén M 1a mdt khéi hép lap phuong
o m gan véi M tai O.
% | . 7 Hoi véi gia tri cuc dai nao clia F nim ngang
//M’ 777 dat lén M thi hinh hop khong bi 14t ?

24.21*

s F=(M+mg

24.22*Khdi try tiét dién luc giac déu dat trén
: >

S
mat ngang, chiu lue F nam ngang. Xac L F/y
dinh hé s6 ma sat gida tru vdi san dé s
. TITTIIITI T TITTT

khéi tru truot ma khéng quay.

V3
Bs:ks?z(),577
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24.23*Trén mat ban nhan ndm ngang, mot qua ta
- gom hai qua c4du nhd ndi véi nhau bang méot
thanh nhe, chiéu dai I, dat thing dung.
Truyén cho qua cdu trén mét van tdc dau
\_r)theo phuong ngang.

<}

Xac dinh [ dé€ qua ciu dudi bi nhac khoi
ban ngay khi bat dau chuyén dong.
' 2
ps il = —
28
Banh xe ban kinh R, khdi lugng M ¢6
gan mét vat nhod khéi luong m dugc kéo
trén mat ngang va lan khong truot. Hoi
véi van toc ndo thi banh xe co thé ndy
khoi mdt ngang trong khi chuyén déng ?

- M
bs v = gR(1+m)

§17. CAC DANG CAN BANG

A. TOM TAT GIAO KHOA

o Muc viing vang cua cdn bang : Can bang cang ving khi
» khdi tdm cang thap
« dién’ tich mat chan dé cang lén.

1. Can bing ciia vat tua lén mét ditm hodc mét truc ¢d dinh :
» Cdn bang khong bén : Khéi tdm cb vi tri cao nhdt so véi
cac vi tri khac cua no.
« Cdn bang bén ; Khdi tam & vi tri thdp nhdt cé thé co duge.
« Cdn bdng phiém dinh : Khéi tdm co vi tr7 hay df cao khéng
déi.
1. Can b2 g clia vit tra trén mit chin dé :

« Diéu kién cdn bing : Gia cha trong luc di qua mat chian dé

B. GIAI TOAN
BAI TOAN 25

Khao sat dang clia cidn bing

8l Phuong phap :
+ CAN BANG CUA VAT TUA LEN MOT BIEM HOAC TRUC CO BINH

Can bang khang ben : dun vdt ro1 vi trf cdn bang mgt doan nho,
vt s Hép tuc rdr xa w1 b cdn bing. Trong tdm vdt ¢ cav nhit,

Can bfmg bén : diwa vit ron vi b cdn bﬁng mét doan nho, vk se
quay vé v fri cin biing. Trong tim vdt o thip nhat.

Can bang phiém dinh : diwa vdt roi of #ri cin bang mét doan nho,
vdt cin bfmg o vi tri mdi. Trong tam vit co 46 cao khing thay déi
theo vi tri

- CAN BANG CUA VAT TUA TREN MAT CHAN BE
Didu kién : Gia cua trong lwc di qua mit chan dé

Thi du 25.1

302
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Vat thé déng chdt gdbm mot phan hinh tru
chiéu cao h va mot ban cau ban kinh R. Biét n
trong tdm ban cau nam thap hon mat phing
. . 3R '
ban cau mot doan —8_ '
Tinh h theo R dé vat c6 can bang phiém dinh. Cho biét cong
thire tinh thé tich hinh cau la :

V= 2R
3

303




GiAl
Khi ta dat vat thé d¢ truc ddi xung
nghiéng madt goc nho so voi vi tri ban dau, /‘%7(1?01//’//
d6 cao cua taim O cua ban cau khong thay /O 7
ddi (cach mat san mét doan R khéng déi). QY //‘05 ,

Da do, d¢ vét c6 can biang phiém dinh,
trong tim cta vat thé phai nim ¢ O.

Goi trong tam ctia cac phdn hinh tru va hinh ban cau la
0,,0,, dua trén quy tdc hop luc song song, ta c6

1 4 &
4

00 my Vy 273 _2R

00, m; V9 2 R.h 3h

1

—.h

2 2R R

= =—=> h=""
R 3k 2
Thi du 25.2

Khéi hop day vuéng canh
a = 0,5m chiéu cao b = Im
duge dit trén mit phing
nghiéng, hé s6 ma sat gida vit
vd mat nghiéng la k = 04.
Khi tdng dan «. khdi hop sé
trurgt hay dé trudce ?

GIAI
Lu‘c tac dung 1én khdi hop : trong lic i lic dan hoi N va lirc ma
sat F . cua mdt san.
— Khi khdi hop truot, phuong trinh chuyén ddng cia khéi tdm
Ola:

304

P+N+F = ma (1)
Chié¢u (1) lén Oy :
N-Pcosa =0=> N = mgcos a

Chiéu (1) 1én Ox :

Psina —F . = ma

Khi khéi hép truot : ma sat 13 ma sat truot Fo.s = kN vaa>0.
= mgsina —kmg.cosa = ma > 0
> tga>k=04=>a > 22"

— Khéi hép se dé khl gia cua trong luc P ndm ngoai mat chin

dé (day hop). Khi do, i s€ tao nén mdt momen lue lam khdi hép
quay quanh A.

Xeét khi P c6 gia di qua A. Khi d6 :

AB
AH 2
AOH=>ta—_=-* = = o
ga = I 05 = a = 2
2

Khéi hgp se d6 khi :a > 26°

S0 sanh hai ’ké/t qua trén, ta suy ra : khi ting dan « khdi hop se
trirgt trirde khi A6,
M BAI TAP LUYEN TAP : .

* CAN BANG CUA VAT TUA TREN MOT BIEM HOAC TRUC GIU CHAT

25.3* Hinh cau ban kinh R chia mot
hon bi & day. Khi hinh cau quay Q @
quanh tryc thing ding véi van
toc géc w da 1én thi bi cing
quay v&i hinh cau, & vi tri xac
dinh béi goc «. ars.
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Xac dinh cdc vi tri cAn bing tuong d8i cha bi va nghién ciu
s bén viing cta ching.

BS :  a) Ddy hinh ciu.

Ben néu w < '\f
Khong bén néu w >‘\}

Bén néu w >‘\’ £
R

25.4* Khung day co dang hinh tam giac vudng véi a = 30° dat trong

mat phing thing duing. Hai vat
m,= 0,1kg va my = 0,3kg ndi véi nhau
bing diy co thé truot khéng ma sat doc
theo hai canh khung day.

Khi hai vat & vi tri can bédng, luc cing

cia day ndi va goc § la bao nhiéu ? Can
bing l1a bén hay khéng bén ?
ps : 79°; bén

* CAN BANG CUA VAT TUA TREN MAT CHAN BE

25.5 Cé n tdm ddng chat nhu nhau, chiéu dai
2! duoc x6p chong lén nhau sao cho tdm
trén nhé ra mot phan so véi tAm dudi.

v
UL

306

Xac dinh chiéu dai phdn nhé ra t6i da cia méi tdm dé hé van"
con cin bing.

N » {
ps : Tw frén xuong : x; = -,
1

256 Céc nude chia do 6 khéi luong 180g va trong tdm (cua coc

khong) nim & do chia thi 8. Mbi dé chia tng véi 20cm®,
Hbi d6 nude téi dé chia nao thi cdn bang ving vang nhat ?
»*

Trong tam chung cia nuéc va coe bay gio sé & do chia nao ?

Bs : Mirc nude va trong tim chung o A9 chia thir 6.

HUGNG DAN GIAI BAI TAP LUYEN TAP
Phan TINH HOC

22.6

Theo tinh chdt caa hinh thoi, dé thdy :
I

22.7 Tuung tur bai 22,6 ta co -
F+F = -
Do d6 -
Fy+Fy+Fy = 0: Vat cin bing
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22.8 Phuong trinh can bing luc :
- > > -
T+F, +F, =0
Suy ra :
F, = Tcosa = 50N
F, = Tsina = 87N

229 Khéng ma sat = Cac luc dong quy & O.
Phuong trinh can bang luc :

T+P+N =0

A Suy ra
?
C T = Eg—; N = Tsina
cos a
bt R 7
B4y N Nhung : sina = =—;
N AC+R 25
N —— 24
% csa = V1 - sinka = —
2 25

= T=25N;N=7N

22.10 T:;' N
wl-::ns q—i-:\—\é* Z_Fq
i -~ LF 3
?2 " Fms
[v #

X

[~}

Phuong trinh luc

> = e I - —»
- o =
Pat YE=F +F,

308

> YF= 2Fcos%

Chiéu lén hé truc Oxy =

N=P=mg;zF=Fms=kN=kmg

Do do :

2F - g
YE cos
k = =
mg mg
Tac dung cua D 1én hai thanh AB, AC la
do hai thinh phan P;, P,ctaP trén
Ac phuong cua hai thanh nay.
g_{%\ P} = Peosf; Py = Pcosa
4 N\ Theo dinh luat 1lI Newton, cac hue
N X oqs
Z N dan hoi la
“ A
SFEAE F, =P, = 500N ; F, = P, ~ 867N
% - 1 \\ P2
Z .
S

cHu v : Cach giai khac :

4c
o 7

Cac phan luc dan héi cia cac thanh ?”\“

o

AB va AC ¢6 hudng nhu hinh vé. 2 )
Theo dinh luat Il Newton : 7
—> - > %
.

Do do é%/
z

F; = Pcosf; F, = Peosa.

22.12 Cac luc cing cua hai ddy AB, AC la ?] . '_F)z . Ap dung dinh

uat 1l Newton suy ra .
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y
j Chiéu 1én hé truc Axy va giai ta co
/,\\ T mgV2
i Ty = 2 = 10AN,
:?; | 341
A X Ty = T,V2 = 14,6N
A

CHU ¥ : Co thé dung tam gidc luc va ap
dung dinh Iy ham sin de giai thay vi ding
phép chiéu

i
=P

22.13 Dung tam giac luc tuong ung ta co :

F T P

sinf8  sina  siny

| 7
Suy ra : W 2
|
sin60"
F= mg = 669N ; I
sin 15°
~ sin45° -7 )
T = mg = 546N
sin 15°
22.14 Luc cdng T = Flém xuat hién cac lirc dan
e e ] —
hot F; F va lue cing T
T"=T=DP

Ap dung dinh ludt III Newton :
T+T+F+F =0
Chiéu lén hé truc Axy :
Tecosf—Tcosf—F =10
F—Tcosa—Tcosa = 0
Do d6 :
F' =0 ;F = 2mgcos a = 3464N

22,15 Phuong trinh can b?mg luc
e -
P+T+N=10

Chi¢u 1én hé truc Oxy
Tcosy — Psina=0=>cosy =

mgsj‘]:n a :b:/ - 300

N+ Tsiny —Pcosa =0 = N =DPcosa ~ Tsiny

. Suyra:
B =60"—y = 307; 2
N'=N=10V3 N = 173N
22.16 Phuong trinh can bﬁng hue
—>

\/ Chicu 1¢én hé truc Oxy :
X
[

T4c0830° ~ T, — P45in30° = 0
N + T,sin30° — P;cos30” = 0

Vai Ty = myg; Ty = mag,
suy ra :
mp = 2,9kg ; N = 54N

22.17 Phuong trinh cin bang luc :
- — — —> T

Chidu lén hé truc Oxy :
J P;sin30° — Ty — T,sin30°. = 0
l N + Toc0830" — Pycos30® = 0

Suy ra :
imy = 1kg ; N" = 17,3N
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22.18 Phuong trinh can bing luc :

P+N+F+F =0
Chiéu lén truc Ox :

Psina—-F —Fsina = 0

Suy ra
L 4
3
22.19 Theo dé :
_ h 5 12
Sihg = - = 7 = 05a = —
i1 13

Phuong trinh can bing luc:
> 2> = - -
F+P+F,+N=0

a} E song song v4di mat

phing nghiéng :

Chiéu lén hé truc Oxy, suy
ra ;

F = (sitna — k.cosa)mg
= 146N

b) }?song song vai mat phéng ngang. Chiéu lén hé truc Oxy,
suy ra - '

i1 —keosa)m
_ (sin« ) mg ~ 152N

cosa+ k.sina

Y ,
20.20 4 Ap dung dinh luat Il Newton :
'ﬁ!‘ -~ N = = —>
1 : \\ T + T-l + T2 = O
!az ; _?2 o . .
Chi€u lén h¢é truc Axy suy ra :
AI X
.7
312
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. . 6
T, .sinay = Ty.sina, = ==
5

- Mat khac : a; +a; = 60°. Do d6 suy ra :
tgap = 0,5 = ay = 27°; a; = 33°
5 Tcos ay + Tycos a,

_ m = = 15,3kg
A 8

22.21 Giai tuong tur nhur bai 22.20.

22,22 Phuong, trinh can bé’ng lure :
= -
P+T+N =0
Dung tam giac luc va 4p dung tinh
chit dong dang cia tam giac, suy ra :

P T N
d+r | r
Do d6 :

I

= mg = 0,8N;
d+r

= mg = 04N
d+r g

22.23 Trong tdm cda ba khéi tru (trong mit phing thing dung) tao
thanh tam giac déu 0;0,0;.

0, R 0,
oy |
B '_)a’ !
NN i

/ \ S 15

AP R g
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] — =

Lare nén do trong luong khéi & trén tac dung ¢6 phuong la dudng F, OA . i = 105
théng ndi hai trong tim. ‘ _ F op T ” 2

P - 2 aN -
P’z = I)’3 = —— = F} = 3,31\’, F2 = 14N
V3
) . . . o ) 22.26 a) Hop luc ¢ d¢ lon : F = F{ + F, + Fy = 100N
Phan tich lirc nén theo hai phuong nam ngang va thing dung, o N
ta suy ra : A W . Pit F'y 12 hop luc cua Fyvabs,
, 3P | ) ‘ it tai H véi CH =
—lucnénlén dit . Ny =P+, = = = 18N 1 7, J dat tai H v6i CH = 20cm
2 - . | Fy=F; +F, =50N = Fy
?1 I F2 - L - - -
— luc nén 1én tudng ;. N, =1, = —— = 346N =31 F 13 hop lirc cua Fyva
g t t 2\6 F3 "{:‘3’ p\ . :1 3
song song, cung chiéu, bing nhau.
22.24 Phuong trinh can bﬁng lire : ' BH
= F dit tai | véi Bl = HI = 7 = 35cm = Al = 0,65m

- = —-> —>
P+NA+NB:O

b) Phan luc cua gid d& phai dit o L
> giaddcovitrilal; lwcnén: N =N =F =T00N

2227 a) P =P, +D, = 300N

b
IG_IC _GC T b
P, Py P ! |
20 Al G 1C |8
Chiéu 1én hé truc Oxy : = IC = —cm ‘ |[
N, = Pcosa; Ng = Psina Al
N _ . AB 170 s
Vi Np Ny giao nhau 0 F = P ¢6 gia qua F. = Al = By +16 = T, om 2!
Dodéo: x = (90°—a)—a = (90° —2a) ~ 56,7cm
Ny N P IB
y =2 2P e Nj= P = 130N
F, oB 2 IB 1A AB AB
22.25 a) F1+F2=F=1O;I:":***=*
3 2 OA 3 Ny =P =170N
= (1+E)F] =10 = F; = 4N; F, = 6N
315
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2230 Do tinh ddi xing ® G ndm trén
dudng thing OO’ vé phia day.

Trong tdm cua dia nguyén ven la
tam O; trong tam cua dia bi khoét la O

- s . - -
P la hgp lwc cua hai hre Py, Py .

St
R2
o
oG L _m Vo % 4 1
o P my V; 5 RZ 3
3m—
R
= 0G=-
6
22.31 Giai tuong tu bai 22.30
2232 Ap dung phuong phap toa d6 : y
a 3a
2Zm +m ———
_ _ 4 4 _ étl /// "3) :
CEYET T 3 T I
76 /.(g
u_;"'__‘/
e S
0 X
a
22.33 Ap dung phuvng phap toa d6 : Y
(2m} (3m) (4m) (5m) X
{m) ¢ @ * - *
0

_ 2ml+3m(2/) +4m(3!) + Sm(4))

X .~ =
G 15m
81

3

316

Ll

Can bang ddi vai truc quay & B cho

tlf

W

B

z 6 = 96 (06, =0)

= F.AB=T.AB . sinc

T = = 200N

sina

TR

NN

23.5 D6t vai truc quay o O -

23.6

Ay = 56 (g =0)

OA

a) F].OAze.OB::’Fz:_'F]:‘gN

OB
OA

b) Fl.OAsina=F2.OB=¢*F2=6g.sina.Fl=2N

c) F, . OA sina = F,.OB.sinf

F, =

_ OA .sina
OB.sinf

Khi banh xe vugt lén duoc bac,

ddéi vai truc quay ¢ A :

M
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M, > M,
F P

(khéng
= O)

co

> F(R - h) > P VRZ— (R = h)?

mgV 2Rh — i*

Suy ra: F >

R—h



23.7 Khi vat quay quanh truc qua

My > Mg (g = ()
a
= Fb>P.
2
S F o2 25N
ra : T mg =
uy op B

238 a)

!

7

b) Tuong tur trirdng hop a) :

M = Mg

O

AB
= F.AB = P.7cosa

P
= F = Ecusa = 86,7N

23.9

o

318

Can bang d6i vai truc quay A

Ty, . AB

ADB

AB
P. = +Py(AB - BO)

(E+Pl} AB— P, . BC
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V(’Ti TB = P2l SUY ra :

[

AB = ( )BC = 25cm

P+ ——P
1 b 2

23.10 Can biang d6i véi chuy(:n ddéng tinh tién :
=T =T-] +T2+T1+T4 + P =

Can bing d(‘fi vai truc quay A:
ME = SfF + O+ MF + M
K 3

i
I
I
3
|
A G J i B AB 2AB
i,

AL AT IIA, Al > T»A1=T2-T+T1-T+
| AB
i AR + T, AB+P. —
T - 2
3 T
. 2T,
P >T AI=(—+T+T4+*) AB

Suy ra : Al = = 1,75m

23.11 Béi vai true quay o O khi
bit ddu mat can b?mg :

M, = o,
r v A G B
AB AB £/ 12£ L1 50/ 1L AL LN I,
>pP =P . — o e T T T 'qt-
4 4 Y
Suy ra: P =T = 300N P 0
23.12 — Can bing lan (I) :
Py = Py = myly = myl, (1)
319




- Can biang lan (11) : Suy ra

Py = Poly = myd; = myl, (2) | 1 b
N R V=" = 38m/s
Tua (1) va (2) : b Y 20!
m, = Vm;m, = 42¢ 23.15 . .
. Can bang ddi véi truc
23.13 quay A :
B, = M + a3
= Pz.AB.cos‘;i =
AR B 5 "“&..[\ =P;.AB .cosB +
A s e
vz /////t’//// S T JEL
FIA 2
a
| > cos; = —cosa = cos(n — a)
Can bang déi vai truc quay 0 A (ay, = 0) o o
Toa=T Ra=—=120"
Mg = Mg Do d6 2 3
a
= P.OG.sinx =p.R.cosa n—a:-; = a = 2n (loai)
3
> M Zsing = m . cosa 23.16 Can bang déi véi truc quay & C :
M = Mg > T, AC=T,.AB
= tga=02=>a= 11° T, T, 1 2
y
.. _ , AB
23.14 Khi xe bat dau 14t nga : Ty=mg=40N; T, = Emg = 30N l
2> = af7 , ~ - . o x
2a A = Phén lyc N 6 huong CB. Ap dung
(truc quay : banh xc) dinh ludt I1I Newton.
— —> e T -
- b > Fb=Pa=>F=lmg 1 2 C
= b Chi€u lén hé truc Oxy =
Nhung : F = pS = 2pbl = ?pVZbI T
N=—1, sina = AB _ —,_2___2_—”*—AB 3
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23.17 Ta) Phan luc N co hudng AB. b

Ap dung dinh luat Il{ Newton : ]
> —» — 2 Y
T+T+N=0, T=P=40N 1“ l
Chiéu lén hé truc Oxy = , U o X
T = — = 46,2N ; B
cos a A '“'—%
N =Ptga = 23,IN {

322

G
b) Ta
- ?)
1w
A. [
i1
p‘:
NX
N)’

-7

y Phan luc ﬁ c6 phurong nim trong
‘ | goc BAC.
X

Phuong trinh can bang luc :
; T BT +R =0
T=P=40N;, T" =1 = 20N
Sy Chiéu {én hé truc Oxy =
X T
T'sina =

P+P ~Tcosa = (m+m')g—Tcosa

Can bing déi véi truc quay ¢ A :

m’
M, = Mo+ M, =T  ABcosa = (m+ — . AB
M_.r M. B COS ( 2)5

T

Do do .
T = 57,7N; N = 30,6N
2. Theo trén
( m+32‘“) B
T = 2B phoje T =
COs5 cCOsax

Tang « thi luc cang T tang.

23.18

?
A
R y

. L_,
0 X

—

B =N

P

. AB
= T.ABsina = I’.7cnsa

Do do :
N2=T=7,5N

23.19 Phuong trinh cin bang luc

> . — —» —>
P, +D5,+T+N =0

Can bing ddi vai truc quay A :

M—)ZM‘—)*—M—D
T

i PZ

Phuong trinh cin bing luc -
I_)’+ T’-f' —N’l + ﬁz = 6,
Chiéu 1én hé truc Oxy

=

Can bang déi vai truc quay & B :

M, = A,
T P

. AB
=T. AC sina = P1.T+P2.AB
AB /P
= (—]+P2) = 212N
ACsina * 2

Chiéu phuong trinh cdn bing luc 1én hé truc Oxy :

Ny = Teosa ; Ny = Py + P, —Tsina = 0

> N = N, = 150N

23.20 - Thanh AB cin bing khéng tinh tién =

P+T+N =0

www.sachhot.info
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ViPvaT o6 gia giao nhau o 1 244 — Phuong trinh cin bing
> N6 gia AL fpe = -
Gl 1a duong trung binh Ne+Np =P+ —Ty
= Al L BC. =P + P, — P, = 7000N % 4o
5 ‘ S % |
N hgp véi tudng goc 8 = 60° — Cén bang déi vai truc o ? E
— Dung tam giac luc ta duoc : quay ¢ D : A Ci E G ED B
‘ M_) + M—a == ﬂ’(_)"' MA, L} y | )
N _ P Ne 1, P P /N /N
. o) . (o] 1
sm30p sin 90 = N.CD+P,. AD = , F
= N =—=10N =P.GD+ Py .ED ?;;51'
Suy ra :
(m.GD + m{.ED —m,. AD)g
Ne = — = 3000N
243 y W — VAt bdt diu truot : N 000N
777 - = > > - D=
’ ;/ {// o F+F . +P+N =10
0 X // // Chiu 1én hé truc Oxy = 24.5 B uT Xét truc quay qua A :
7 M, = My (Mo = My =0)
A N=P-= mg; 0 = T P N Fos
. . = = = N —ly
F'= Frng = kmg = 80N B e . = TR(1+cosa)=P.Rsina
—~ Vat bit dau 1at (tra vao canh & O) A sin a
T=——D=10,7N
M= M, (M, =0) S 1+cosa
F P N

0

246 a)* I =mg= 30N, -

b
> F-=p.2 T + Ty = P = 30N
2 2
a * Xét truc quay qua G :
=1 = — = .
F bmg 100N T, Ty P
My =B, > ==
Vay vat bat dau mat cin bing (trugt) khi F = 86N T T, GB Gl B
[ T, = 17,74N
] Tg = 12,86N

_ 325
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24.7

248

326

b) * P = mg = 30N
* Xét truc quay qua A :

.
( v 0)

P
> T===15N

2
= e s — -
*P+T+N+F, =0

Chiéu 1én hé truc Oxy = F_.=

ms

Psina — Tsina = 7,5N

N=".cosa—-T.cosa =13N

Phuong trinh can bing lurc :

—>

= = >
P+T+N,+F_ =0

Chi€u 1én hé truc Oxy :

e
P

7
AMﬁmmwB

Can bang ddi véi truc quay o A ;

My= o, = T=-—b
T P 2 249
Do do
mg\/g 3mg
Ma sat nghi = F__ < kN,
3
Suy ra : k>?"20,58

— Xét hé¢ (ngudi + ghé). Phuong trinh can bang luc :

.l e

— bt 4 -
T+T +DP+F = (

www.sachhot.info

I, 200

~ Xét can bang cua ghé ddi vai truc quay ¢ A

i

CG

M, = My + Mo (M, = 0)
T & N T

1

AB
= T.AB=p2.T+N’1.AC

Can bang ctia ngudi trén ghé cho

- - - —

m — = N'l = N’1 = Pl -F
PE
Do d6
P, &
(T—*;) B (Fa 2)AB
AC = = = 0,25m
P —-F
a) ¥ P= mg = 200N
* I_))"" ﬁ/\ + R)TB + Eﬂl‘s = 6) N’ g
; T B
= Ny =P =200N; F, = Ny 25
* Xét truc quay qua A - . 2
. AB A 7
M,= M, = [P.—cosa = ?
B ’ 7
= .AB s o [
Ny . AB . sina i o
P A Fins
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doi) -
F .= Ng= L,
ms B 2tga ’
: 1 1 0
NA=P=>tga>£=ﬁ=>a>4O
¢) O : vi tri ngudi khi thang bit diu
trurgt.

Taco: Np=F, =kNy:
Np =P+ = 600N
= Fs = 360N

Xét truc quay qua A :

M, = M, + M—b
NB Iy |

AB
> NB.ABsina=P.—‘2—.cosa+P’.AO'.cosa

00" = 1,3m

24.10 Giai tuong tu bai 249

24.11 — Phai 6 :
it
= o — Can bing khong tinh tién cho :

= —> - o -
P+ Ny +Ng+Fpot+ e =

Ng = Fps s fms = P— Ny

AN LR AR AR RN

—

0

b) Pieu ki¢n : F o < k.N4. Theo ly ludn ¢ ciu a) (voi a thay

[#+]

~ Can bang ddi vai truc quay qua B cho -

M, = M+ M,
N v F

A ms

= N, .AB . cosa = P.—2‘c05a+FmS.ABsina

= P = 2N, —2F, tga = 2N, —2Nytg

Vay .
Np = KoNj; Njy—2Nptga < KN
= Na = (k) +2tga)Ny £ (kg + 2tg a)koNy
tgazi—ﬁﬁ'tgazl =>c:cmin=450
2k, 2

255 Ta nhan thady mat chan dé cua mét tdm nao do la dié¢n tich chdp

nhau cia ndé va tam bén dudi.

— Xéttdm trén cuing. Trong tdm
1

cach dau mut nho ra doan L.

SRR TR heo dicu kidn 4 3
07 Theo dicu kién can ban‘g’;,
13’ suy ra phan nhé ra la : [ = —

— Xeét hai tim trén cing can bing theo diéu kién ctia dé.

Trong tim chung cua hai
tAim (1) va (2) cach ddu mut nhé %
]

ra cua tam thu hai doan E :

= Phan nho ra cua tAm tha

har 1a -

— Xét ba tdm trén cing can bing theo diéu kién cita d¢

Phan nhd ra cda tam thi ba 1a x xac dinh bdi :

329
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CHU THicH @ C6 thé giai theo cach khac nhur sau ;

R SOEESARIE DG thém 16p nude ¢6 d6 cao x vach. Trong tim cta h¢ xac dinh
T, | bai -
! GG, 180 9
| : = - = 7
w | GGy  20x x
e
- 8 i
P(l — x) = 2Px GG, GGy GG 2 16 — x
= = = = =
! 9 X X+ 9 x+9 2x + 18
= X =
3 GG 16x — x° 5 (x-—6)2<
Téng quat, phan nhé ra cia tim tha i 1a x; xac dinh béi O 7 o +18 © 2x+18
P(l—x;) = (i — 1) Px ‘ G thap nhat khi GG lon nhit = GyG = 2
I > x=6
E=4 X; =7
i
256 — PG them mét 16p nudce
mong. Tudng tugng c6 thé gid
nguyén hinh dang lop nuoe dé¢ dit
ngang c4c nuac.
Ap dung qui tic hop luc song
song = Trong tdm cua hé la
G € GyG,, = G & thip hon Gy = can bang bén hon.
— Trong tAm cua G c6 vi tri thdp nhdl khi G ndm trén mat
thoang cua cét nuoc d6 vao.
GGn . Pn = Gco.PO
= 3 20x = (8 — x).180
> 2+ 18x — 144 = 0
= x=6 '
330 331
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PHU LUC

332

THUAT NGU VIET - ANH
(Vietnamese - English Terminology)

Ap suat

An s6

Ban kinh

Ban kinh vecto

Bién dang

Bién do

Bién so

Bién déi déu

Bién déi khéng déu
Can bang

Can bang bén

Can bang khang bén
Can bang phiém dinh
Chuyén déng
Chuyén dong co hoc
Chuyén déng cong

Chuy&n déng déu

Chuyén dong khdng déu

Chuyén déng quay
Chuyén dong tinh tién
Chuy8n déng thang
Chat diém

Cham dan deu

Chinh xac

Chid s6 co nghia

Chu ki

. Pressure

: Variable : unknown

. Radius

: Radius vector {position vector)
: Deformation

: Amplitude

: Variable

. Uniformly varied

: Non-uniformly varied

: Equilibrium; to balance

. Stable equilibrium

: Unstable equilibrium

: Inditferent (neutral} equilibrium
: Motion

: Mechanical motion

: Curvilinear motion

: Uniform motion

: Non-uniform (varied) motion

. Rotational motion

: Translational motion

. Rectilinear motion

. Point mass

: Uniformly decelerated (retarded)
: Accurate

. Significant digit

. Period

ar
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Cong
Cong ¢o ich

C@ng can (cong am)

Coéng déng (cong duong)

Céng cua luc dan hoi
Cong cua luc ma sat
Céng cba trong luc
Coéng suat

Cong toan phan
Cong

Cdng van toc

Cong vecto

Co hoc

Co hoc chat diém
Co hoc Newton

Cao hoc cé dién

Co hoc luong tr

Cung tron

Bai lugng

Bai luong hiu hudng
Pat luong vat li

Pai lugng vo hutng
Pai luong vé gobc
Binh luat

Binh luat i Newton
Binh ludt 11 Newton
Binnh luat (Il Newton

Binh luat bao toan
dong luong

Binh iuat bao toan cong

© Work

: Useful work

: Negative wark

: Positive work

1 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 gquantity

» Law

. First Newton's iaw

. Second Newton's law
: Third Newton's law

. Law of conservation of momentum

. Law of conservation of work
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Binh luat bao toan
nang lugng

Binh luat Huc

Binh luat van vat hap dan

Binh i

Binh li Pi-ta-go

Biéu kién dau

Bo 'ILrt'mg hoc

Bé cac cuc dai

£6 chinh xac

Bo dai

B doc

6 lon

Bo thi

D6 thi cla y theo x

Do thi ciua s theo t

B6 thi cia v theo t

Béng hoc

Bong luc hoc

Bong co

Bong luong

Bong nang

Bon vi

Bon vi co ban

Pon vi dan xudt

Budng théng

buong cong

Budng kinh

Buong nghiéng vé mét bén

Budng vong

. Law of conservation of energy
. Hooke's law

. Law of universal attraction
: Theorem

: Pythagora’s théorem

. Initial conditions (initial values)
: 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
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—~  Gia toc
Gia toc goc
Gia té¢ huong tam
Gia téc tiép tuyén
Gia toc¢ trung binh
Gia toc tuc thoi
Gia cua luc
Giai
Gidi bang phep cong
Giai bang phép thé
Géc

- Ham (s6)
Ham bac nhat
Ham bac hai
Ham mu
Ham tuyén tinh
Hing s6 hdp dan
Hé s6 dan hoi
Hé sé ma sat
Hé kin
Hé phuong trinh
Hé quy chiéu _
Hé& quy chiéu quan tinh
Hé quy chiéu khong

quan tinh

Hé thuc déc (ap véi thai gian
Hieu suat
Hinh chiéu
Hoanh dé
Hop luc

. Acceleration

: Angular écceleration

. Centripetal acceleration

. Tangential acceleration

. Average acceleration

. Instantaneous acceleration
. Line of action (of a force)
1 Solve

. Solving by addition

: Solving by substitution

: Origin

: Functicn

. First-degree tunction

: Second-degree (quadratic) 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-independent relation

. Efficiency

: Projection

. Abscissa

. Resultant force
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Hop s6
Huong
Hudng tam
Khéi luong
Khdi luong riéng
Khéi tam

Lé xo

Luc

Luc can

Luc dan hoi
Luc hdp dén

Luc hd&m

Luc huong tim
Luc ke

Luc {i tam

Luc quan tinh
Luc t8ng hop
Luc tuong tac
Luc thanh phan
Luc truc doi
Ma sat

Ma sat nghi
Ma sat truot
Ma sat lan

Mat phing nghiéng
Momen luc
Ngau luc

Ngoai luc

Nguyén li

. 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
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L

Nghich dao

Ngoai suy

Ngon

Nhanh dan déu

Phan fuc

Phuong trinh

Phuong trinh bac nhat
Phuong trinh bac hai

Phuong trinh chuyén déng
Phuong trinh van toc
Quan tinh

Quay

Quy tac

Quy tac hop luc déng quy

Quy tic hop luc song song

Quy dao

Roi

Roi tur do

Tam xa

Tén Iba

Ti 1& thuan vai
Ti 1é nghich vai
Tinh hoc
Tinh tién

Théi diém
Tinh tuong doi
Tiép tuyén

1 Reciprocal (multiplicative inverse)
. Extrapolation

: Head

: Uniformly accelerated

. Reactive force; reaction
: Equation

: First-degree equation

. Second-degree equation

(quadratic equation)

. Equation of motion
: Velocity equation

. Inertia

. Rotate; Revolve

: Rule

. Rule of the composition of

concurrent forces

: Rule of the composition of

paralle! forces

. Orbit; path

. Fall

. Free fall

: Range

. Rocket

. Directly proportional to
: Inversely proportional to
: Statics

. Translation

. Instant

: Relativity

. Tangent
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Toa do
Toa dd cong
Toa 49 goc
Tung 4o
Trong tam
Tuong tac

- Van t8c
Van toéc goc
Van toc tuc thod
Van téc trung binh
Vat
VAt ran
Vat tur do
Vecto
Vecto-tang
Vecto-hiéu
Vecto déi cda V
Vecio van téc
Vé tinh
Vi mé

Vi mé
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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

Phan |

§1.
§2.
§3.
§4.
§5.
§6,

Phan 11

§7.
§8.
§9.
§10.
§11.

§12.
§13.

Phan I
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§14.
§15.
§16,
§17.

MUC LUC

PONG HQC
Chuyén dong thing déu
Chuyén dong Lhdng bien déi déu
Sy roi W do
Chuyén dong won déu
Chuyén dong tron bién doi déu

Khéo sat chuyén dong bing phuong phép toa do

PONG LUC HOC
Cac dinh luat vé chuyén déng
Cac Iyt co hoe
Phuvng phap dong lue hoc
Chuyén dong trén mat phdng nghiéng

Chuyén dong cda vat cb van We diu
va chiu tdc dung cda trong luc

Chuyén dong trén va luc hudng tam

Chuyén dong trong hé yuy chiéu khong yuén.tinh

TINH HOC
Can bang cla vat rdn khéng ¢6 chuyén dong
gquay guanh mét truc
Can béng cia vat rdn c6 Lrye quay cé dinh
Pidu kién can blng téng yuat cha vit rdn

Céc dgng can bing

Trang

30
58
69
77
B4

115
123
137
162

172
192

263
281
291
302
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