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CONG THUC TiINHNHANH VATLY 10
HOCKYI
1. Chuyén dong thang déu:
1. Vén tdc trung binh

a. Truong hop tong quat: Vy =—

v,t, +V,t, ++ Vv T
L+t + T

¢. Mgt sb truong hop diic biét:

- Vit chuyen dong trén mot doan duong thang tir dia diém A
dendladlemehalmatkhoangﬂlmglmtvantoccua vat
trong nira dau ctia khoang thoi gian ndy 13 vi trong nira cudi [a
V2. van tdc trung binh ca doan duong AB:

SV, +V,

b. Cong thire khic: v, =

th t 2
- MGt vat chuyen dong thing déu, di mot nira quéng duong
dauvmvantocvl, ntra quing duong con lai véi van toe v2 Van
tie trung binh trén ca quing dudng;
— 2VlVZ
V,+V,
2. Phuong trinh chuyén dong cita chuyén dong thang
déu: x=xp+Vit

Dau ciia xo Dauciuav

X > 0 Néu tai thoi diém ban dau chit | v > 0 Néy v
diém &vi thi thude phan Ox

Xo < 0 Néu tai thoi diém ban dau chit
diém &'vi thi thude phan Ox,

%o = 0 Néu tai thoi diém ban dau chét
diémégéctoadf).

cing chiéu Ox
v<0 Néu
nguoc chicu 0x

<l

3. Bai toan chuyén dong ciia hai chit diém trén cing
mot phuong:
Xéc dinh phuong trinh chuyén dong ciia chét diém 1:
X1=Xa + Vit (1)
Xéc dinh phuong trinh chuyén dong ciia chét diém 2:
Xo=Xp+Vot(2)
Liic hai chat diém giip nhau . = X, = t thé t vao (1) hodc
(2) xac dinh duge vi tri giip nhau
Khoéng cach giita hai chat diém tai thoi diém t
d=|x,—X,|
II. Chuyén dong thang bién doi déu
1. Vantoc: v=vo+at
2
2.Quang duong: s =Vt + %

3. Hé thic lién hé

V2 —V: =2as

2
V2 —v
:>v:\/v§+2as;a= 5 L
S

4. Phuong trinh chuyén dong : x = X, + Vv, t +%at2

Ch( y: Chuyén dong théng nhanh din déu av > 0.; Chuyén

Déu cia xo Dau cuavo;s
Xo > 0 Neu tai thoi diém ban dau chit | vy 2> 0 Néu v:a
diém(”yvi,ﬂﬂﬂqu@cphénOX N . cimgchiéqu
X0 <0 Néu tai thoi diém ben dau chat | °_ e o
diém 6 vi thi thuoe phan O, v;asbhav.a
%o =0 Néu tai thoi diém ban diu chét | nguoc chicuOx
diém & gdc toa do.
dong thang cham dan déua.v<0

5. Bai toan giip nhau ciia chuyén dong thang bién doi
deu: N ”

- Lap phuong trinh toa 6 ctia moi chuyén dong :
2 2
X, = Xg, +v02t+%' X, = Xgy + Vot + —=—

- Khi hai chuyen dong gap nhau: X1 = X2 Gidi phuong trinh
naydedualacacancuabaltoan

Khoéng céch gitta hai chat diém tai thoi diém t

=[x, = %,|

6. Mt 56 bai toan thuomg gip:

Bai toan 1: Mot vat chuyén dong thang nhanh dan déu di
dugc nhimg doan duong sva s trong hai khoang thot gian lién
tiép bang nhau 13 t. Xac dinh van tdc dau va gia tdc ciia vat.

Giai h¢ phuong trinh

s—vt+i {Vo
2 =

a
s, +5, = 2V, t+2at’

Bai toan 2: Mot vat bat dau chuyén dong thang nhanh dan
deu. Sau khi di duge quang duong s: thi vat dat van toc va. Tinh
van toc cua vat khi di duoc quang dudng sz ke tir khi vat bat
dau chuyén dong,

v, =v, [2
2 Sl
Bai todn 3:Mot vét bat dau chuyén dong nhanh din déu
khong vén toc dau:

-
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- Cho gia toc a thi quing duong vét di duoc trong gidy thirn:
As=na-— a
2

- Cho quéng dudng vét di duogc trong gidy thir n thi gia toe
a— As
-1
n_i
2-7 r
Bal toan 4: Mot vét dang chuyén dong véi van toc vo thi
chuyén dong cham dan déu: )
- Néu cho gia toc a thi quang duong vat di duoc cho dén khi
_\y2
dimg han: s=_Yo
2a r 2
- Cho quang duong vat di dugc cho dén khi dimg han s , thi
X —V(Z)
glatoc.a = —
2s

- Cho a. thi thoi gian chuyén dong:t= _TVO
- Néu cho gia tdc a, quing dudng vat di duge trong gidy cudi
cung: As =V, +na—%

- Néu cho quiing dudng vét di duoc trong gidy cudi ciing 12
As , thi giatc : a:A—S1
n_i
2
L Sy roi twr do:
1. Van toc roi tai thoi diém t v=gt
2. Quang dudmng di duyt ciia vat sau thoi gian t :

1
s=—qgt
29
3. Cong thirclién hé: V2=2gs
4. Mot so bai toan thuong gap:
Bai toan 1: Mot vt roi tur do tir d6 cao h:
- Thoi gian roi xac dinh boi: t = f@
g
- Van tde ltic cham dét x4c dinh boi: v = /2gh
- Quing duong vét roi trong gidy cudi cling;

g
As=,/2gh —=
gn == ’
Bai toan 2: Cho quang duong vt roi trong gidy cuoi cung:
AN
“Tthoi gian rof e dinh bos t = %%

~Van tbe ltc cham dét: v = As+%
As 1Y
Py caotirdovatroi h=2 [ 22 4=
2.9 2

IV. Chuyén dong ném dimg tir dudi lén tir mét dat v6i vin
toc ban dau vo: Chon chiéu duong thing dimg hudng 1én, gdc
thoi gian lic ném vat.
1. Vantoc: v=Vvo-Qt
2
2. Quiing dudng: s = V,t - %

3.Hé thirclién hé: v> — v = -2gs

2
4, Phuong trinh chuyén dong : y = Vot — %
5. Mgt sb bai todn thuong gip:
’Béi toénrl: M@t vat duge ném thang dimg Ién cao tir mat
dat voi van toc dau vo:
2
- D% cao oye dai ma vt kn toi: =‘2’—;
- 2 an oA 2V,
- Thoi gian chuyén dong ctia vt : t = —
’BélitoénZ: Mot vat dugc ném thing dimg 1én cao tir mit
dat do cao . B0 cao cuc dai ma vat 1én t6i 1a h max
-Vantdeném: v, =./2gh, .
- Van toe ctia vt tai d6 cao hy :Giai phuong trinh bac 2
2
%—Vot +h, =0=t;t, thévaiov=vo—gt
Tanhan duoc 2 gia tri ctia v cting do 16n nhung trdi dau
V. Chuyén dfng ném dimg tir dudi lén tir d cao ho voi
van toc ban dau vo: o q
Chongéctoad@taimétdétchiéuduongthéngdﬁnghuéng
1én, goc thoi gian lic nem vat.
1. Vantoc: v=vo-gt
gt’

2. Quﬁngdllfmg: S= Vot —7

3. Hé thikclién hé: v — V2 =—-2gs

2
4. Phuong trinh chuyén déng: y = h, +v0t—%

5. Mt sb bai todin thudng gip: 7
Bai toan 1: Mot vat & do cao ho duoe ném thing dimg Ién
cao voi van toc dau vo.
2
-Dj cao cye daima vt ntoi: h = h, +‘2’_0
g
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- PO 16n van toe lic cham dét v = V2 + 2gh,
- Thoi gian chuyén dong : Giai phuong trinh bac 2
2
—%+v0t+h0 — 0= 2 gidticiat
Chi nhan gia tri duong 7
Bai todn 2: Mot vt ¢ do cao ho duge ném thang dimg 1én
ca0 . D9 cao cuyre dai ma vét 1én t6i 1 hirex
-Vantdeném: Vg =./2g(h,, —h;)
- Van tbe ctia vat tai d6 cao hy :Giai phuong trinh bac 2
gt —v,t+h,—h, =0=t;t, théviov=vo—gt
Tanhfn duoc 2 gi tr clia v ciing 60 1n nhung tréi déu
- Néu bai toan chua cho ho, cho Vo Va hmax thi ;

V2

29
VI. Chuyén dong ném dimg tir trén xudng : Chon goc toa
d6 tai vi trf ném ; chiéu duong thing dimg hudng vudng, gdc
thoi gian lic ném vat.
1. Vantde: v=vo+qt

ho=h,,

2
2. Quang duong: s = v, t + %

3. Hé thirclién hé: v — V2 = 2gs.

2
4. Phuong trinh chuyén dong: y = v, t + %

5. Mt s6 bai toan thuomg gip: 7
Bajtoan 1 Mét\{étéjdécaohduocnémﬂ]éngdtmg
huodng xudng voi van toc dau vo:
= V2 +2gh

- Vantdc lic cham dat: v __
V2 +2gh —v,
g
-Vantdeclavittaidocaohy: v = [v2 +2g(h—h, )
Bai toan 2: Mot vat ¢ do cao h duge ném ﬂ]ﬁng’dtmg
huong xudng véi vén toc dau vo (chua bict). Biét van toc e
cham dat Ia Vi

-Vantdeném: v, =4/V2_ —2gh

-Néu cho voVa Viex chua cho hthidd cao: h =

- Thoi gian chuyén dong cia vét t =

2 2
Viax — Vo

29
VI. Chuyén déng ném ngang: Chon gdc toa do tai vi tri ném,
Ox theo phuong ngang, Oy thing dimg hudéng xudng.
1. Céc phuong trinh chuyén dong:
- Theo phuong Ox: x = vt

1
-TheophuongOy.yzEgt2
9 X2

2
0

2. Phuong trinh quy dao: y =

3. Vantde: v =V +(gt)’

4Tambay xa: L=vo /@
g

5.Van tdc ic cham dét: v = V2 + 2gh
IV. Chuyén dong ciia vt ném xién tir mét dat: Chon gdc
toa do tai vi tri ném, Ox theo phuong ngang, Oy thang dimg
hudng lén
1. Cac phuong trinh chuyén dong:
2
X =V,coso.t;y =V,sino.t —%

2. Quy dao chuyén dong
g 2

y=tano.X ———~——.X
2VZ cos’ a

2. Van tbc:
2 . 2
V= \/(vo cosa)” +(V,Sina—gt)

visin®a

29
V2 sin 2a,

g
VIIL Chuyén dong tron déu:

1. Vecto van toc trong chuyen dong tron déu.

-Piémdit: Trenvattaldlemdangxettrenquydao
- Phuong: Tring véi tiép tuyén va o chiéu ctia chuyén

dong.
A1z As N
-Bdlon: V:E =hang so.

3. Tambay cao: H =

4. TAmbay xa: L =

2. Chuky: T = 2™
\V
A X 1
3. Tansof: f =—
=
4. Toedp goc: =22
At
5. Toedpdaisv="3 = 122 = 1,
At At

6. Lién hé giita toc d goc voi chu ki T hay véi tan s6 f
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V= I’O)———r ;o =— =27
T T
7.Giat6chu6ngtﬁm dht

- Diém dt: Trén chiat diém tai diém dang xét trén quy dao
- Phuong: Buong thang n6i chat diém voi tam quy dao.
- Chiéu: Hudng vao tam
2
-Bolon: a,, = A
r
Chay: Khi vat 06 hinh tron lan khong truot, d dai cung
quay cta 1 diém trén vanh bang quang duong di
VIIL Tinh tuwong doi ciia chuyén dong:
1. Cong thiic van toc
Vi3 =Vi2 +V23
2. Mot so truomg hop dic biét:
a. Khi vi, cing huéng véi vz
Vi3 cling hudng voi Vi VA Vo
Vig =V, TVy3

b. Khi v1,2 ngugchuong voi vz 3 :
Vi3 ctng hudng véi vec to cd do 1on lon hon
Vig= ‘Vl,Z _Vz,s‘

c. Khi v, vubng goc véi Vs

V13 \/V12+V23

\71,3 hop véi \71,2 mot gdc L xac dinh boi

Vv
tana=—2=a
Vl,2

3.Mjtsh baitoan thuomggip:

Bai toan 1:Mt chiec cand chay thang deu xudi dong chay
tir A dn B hét thot gian 1a t;, va khi chay nguoc lai tir B ve A
phai mat thoi gian . ’ ) )

Thoi giandécand tdi tir Adén B néu cand tit may:

t:i: 2t,t,
. Ve tz_t} .

Bai toan 2:Mt chice ca n6 chay thang deu xudi dong chay
tuAdenBhetﬂlmglanlatl,vak}nchayngucclaltqueA
phai mét t, gid. Cho rang vén tic ctia ca nd d6i voi nude viz tim
vz, AB

Khi xudi dong; Vi, = v, +V,, =ti:§(1)

1
Khingugedong: v, =V, —V,; =— (2)

Gidi hé (1); (2) suy ra: Viz; S

IX;T(Z)ng hop va phén tich Iyc. Diéu kién cAn bang ciia chat
diém
1.Tonghopluc F=F +F,
a El cung hudng voi E :
F cinghuéngvéi F, ;F=Fi+F
b. F, ngugchuongvéi F, :
F cing hudéng véi vecto luc ¢6 do 16n 1on hon
F=|F,—F|
c. F. vudng goc véi F, :
F= /R +F
F hopvéi F, motgoc o xac dinh boi tan o =%
1
d.Khi F, hopvéi F, mtgde o batky:
F=4F +F +2FF,cosa
F hopvdi K, motgoc B xécdinh boi:
3.Piéu klencanbang cua chét diém:
a. Pidu klencanbang tong quat

Fi+Fo+..+Fn=0
b. Khi ¢6 2 lre: Mudn cho chét diém chiu tic dung ctia hai
luc & trang théi cAn bang thi hai lue phéi cling gid, cing do 16n
vanguoc chiéu

|51 + ﬁz = 6
¢. Khi ¢6 3 luc: Muénchochétdiémchmtécdlmgcﬁaba
Tue & trang thai can bang thi hop lue ctia hai Iyc bt ky cin bang
Voi lyc thirba
Ifl + r:z + |E3 = 6
X. Cac dinh luit Niu ton
1. Pinh luat 1 Newton Néu khong chiu tic dung cua mot
Tue ndo hodic chiu tic dung cia cic Iue 6 hop Iuc bing 0 thi vat
giir nguyén trang thi dtmg yén hay chuyén dong thang déu.
2.Pinh luat Il Newton a = % Hoicla: F=ma
Trong truong hop vét chiu tic dung ctia nhiéu Iuc thi gia tbe
F4F+..+F—ma
3. Dinh luit Il Newton
Khi vat A tac dung lén vat B mét luc, thi vat B cling tac dung
r lai vat A mét huc Hai luc ndy 1 hai luc trye di
IEAB = _r:BA
XI. Cac luc co’hgc:
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1. Larc hép dan

-Diém dit: Tai chét diém dang xét

- Phuong: Puong thang ndi hai chit diém.
- Chiéu: La hye hit

-Do Ion:

hd —

G =6,67.10“N.mPkg? : hang sd hép din
2. Trong luc:

-Piémdat: Tai trong tim cuia vat.

- Phuong: Thangdlmg

- Chiéu: Hudng xudng,

-Polon: P=mg

3. Biéu thirc ciia gia toc rof trdo
-Taidocaoh:g=G M 5

(R+h)

-Gémneﬁu:téu:g:GM2
R

4. Lyc dan hoi ciia 1 xo

- Phuong: Tring véi phuong ctia truc 10 xo.

- Chiéu: Nguoe véi chiéu bién dang cud 10 xo

-P0olén: Ti lé thun v6i d6 bién dang ctia 1o xo

F =kal
k(N/m) : Hé s6 dan hdi (d6 cimg) cia 10 xo.
Al : 36 bién dang ctia 16 x0 (m),

2. Luc cang cuia diy:

-Piém dit: La diém ma dau day tiép xtic voi vat.

- Phuong: Tring voi chinh soi day.

- Chiéu: Huong tir hai dau dy vao phan giita ciia soi ddy
(chi 14 Iuc kéo)

3. Luc ma sat nghi.

- Gi4 cua Fmsn ubn nim trong mt phing tip xtc gjiia hai
vat.

- Fumsn nguroc chiéu véi ngoai Iuc thc dung vao vat.

- Lyc ma sét nghi luén cAn bang v6i ngoai Iue tc dung lén
vat. Fims=F

Khi F ting dan, Fre ting theo dén mot gid tri Fw nhét dinh
thi vat bat dau truot. Fuv 14 gid tri 16n nhét cta luc ma sat nghi

F.<F,;F,=p N

Véi 1, : hé soma sétnghi
Foo <FuiFn =F

msn — ° M? " msn
Fx thanh phan ngoai Iuc song song véi mit tiép xtic
4. Luc ma sat trugt
- Lyc ma st truot tic dung lén mdt vat fuon cting phuong
vanguoc chiéu voi van te tuong dbi ciia vat dy d6i voi vat kia,

-Dgf)léncuélucmasétuuotkhéngphuﬂluécvéodiénﬁch
mat tiép xuc, khong phu thudc vao toc do ctia vat ma chi phu
thudc vao tinh chat ctia cac mat tiep xtic

- Lyc ma sat truot ti 1€ véi ap luc N:
Frse =N

1L, 1ahé sd ma st truot

5. Luc ma sat in

Luyc ma st an ciing ty 16 véi ap luc N gidng

0 F
nhur lye ma it taot, nhung hé s6 ma sét Fan nho m%ﬁ—%w
hon hé s6 ma st truot hang chuc lan.

6 Luc quan tinh
-Piém dt : Tai trong thm clia vat
- Hudng : Nguoc hudng véi gia toe a ctiahé quy chiéu
-Dolon:
Feg=ma
7. Luc hudng thm

- Piém dit: Trén chét diém tai diém dang
xét trén quy dao - %;“

- Phuong: Doc theo ban kinh n6i chat diém
Vo1 tim quy dao
- Chiéu: Huong vao tam ctia quy dao
2

A1z v
-Polon: F, = ma,, = m.— = mo’r
r

8. Luc quan tinh li tim

-Piém dit: Trén chét diém tai diém dang xét trén quy dao

- Phuong; Doc theo ban kinh ndi chét diém vé6i tim quiy dao

2

-Bolon: F, = m.VT =Mmo’r
XIIL Phuong phap dong luc hoe

1. Bai toan thuén :

Biétcécluctécdlmg: F, R, Fo Xécdjnhchuyénd@ng:
a,V,s t

Phuong phap giai :

-Budc 1 :Chc_)nhéquychié'uﬂaichhop.

- Budc 2 : V& hinh — Biéu dién céc Iuc tac dung én vat

- Bude 3 : Xéc dinh gia te tir dinh luét I Newton

F,=F+F,+..=md (1)

Chidu(1) én céotructoadd suyragiatéea a = % (2)
-Budc 4 : Tir (2), 4p dung nhimg kién thirc dong hoc, két

hop dicukién dau déxac dinh v, t, s
2. Bai toan nguyrc: Bict chuyén dong : v, t, s Xac dinh huc
tac dung

=
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Phuong phap giai : )
- Budce 1 : Chon h¢ quy chiéu thich hop.
- Bude 2 : Xéac dinh gia thc a dua vao chuyén dong da cho
(4p dung phén dong hoc )
- Bude 3 : Xéc dinh hop luc tac dung vao vt theo dinh luét I
Niuton
Fn=ma
- Bude 4 : Biét hop Iuc ta suy ra cac Iuc tac dung vao vét .
3. Mt sb bai toan thudng gip:
Bai toan 1 Mototodangchuyendongvmvantocwﬂ'll
héim phanh; biét hé s ma sat truot gitta 6 to va san [ p:
Giatoc clia 616 i a=-ug
Bai todn 2: Cho co hé nhu hinh v&. Cho luc kéo F, khéi
lugng cia vatm
- Néu bo qua ma sét thi gia toc ciia vat [x:
a e
m
- Néuhé s6 ma sét gitta vat vasin 1 p thi gia toc ctia vt 1a:
F—umg
m
Bai todn 3: Cho co hé nhu hinh v&. Cho luc kéo F, khdi
luong ctia vat m, goc .
- Néu bod qua ma sét thi gia tc ctia vat [x:
__Fcosa
om
-Néu hé s6 ma sat gitta vat va san 13 p thi gia toe ciia vat 1a:
Fcosa—p(mg—Fsina)
- m
Bai toan 4 (ruot ren mat phing nghiéng tir trén xUong):
Mt vat bt dau truot tir dinh mot mét phing nghiéng , goc
nghiéng o, chiéu dai mét phang nghiéng 13 1
- Néu b6 qua ma sat
Giatbc cliavat: a=gsina.
- Vén toc tai chan mét phang nghiéng: v = /2g sin a.|
- Néu ma sit giita vat va mét phing nghiéng a p
Gia tc clia vat: a=g(sino.- picosc)
- Van te tai chan méit phéing nghiéng:
V= \/Zg sino.—pcosa ) |
Bai toan 5 (ot ren mat phang nghiéng tr duoi lén): Mot
vat dang chuyen dong v6i van toc vo theo phuong ngang thi
truot Ién mdt phing nghiéng, gc nghiéng
- Néu b6 qua ma sat
Gia te ctia vat I: a=- gsina.

a=

2
VO

29 sino
-Néu hésémasétgiﬁav@tvé miit phing nghiéng la p :
Gia toc ctiavatla: a = —g (sin o + pcosa)

Quéng duong di lén [on nhét: Sima

2
VO

29 (sina.+pcoso)

Bai 6 ( chuyén dong ciia hé hai vt trén mdt phing ngang)::
Cho co hé nhu hinh vé. Cho F, my,

uding duong di 1én 16n nhét: S nax

m me mo
~Néu b qua masit P
Gia toc clia vét l:a =

m,+m,
P F
Lyc cangdayno: T = m,,.
m,+m,

- Néu ma sat giita mq; m v6i san Ian luot B p va p:
F—p,mg—p,myg
m, +m,

Mg —H,Myg
m, +m,
Béi,7: Cho cohé nhur hinh v&. Cho khéi Iugng my; me
- Néu b6 qua ma sit M

m,g
m, +m,

m,g
m, +m,

Giatdc clam Vamy: a =

Luyc cing dayndi: T = m, Fou

Gia toc cliamy, mp lx:a =

Luc cang day ndi: T = m,,.

Néu hé s6 ma st giita mz va san 1 p

(ml _Mmz)g
m, +m,

(ml_umz)g
m, +m,

Gia toc coamy, mplaa =

Luc cang dayn6i: T =m,.

Chuy : néumy dbi chd chomy;
- Néu b6 qua ma sat
m,g
m, +m,
m,g
m, +m,

Gia toc ctiamy, mp lx:a =

Luyc cang dayndi: T = m,.

- Néu h¢ s6 ma sat giiia m; va san Ja p
(mz _Mml)g
m, +m,

Gia toc coamy, mplaa =
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( m, —um, ) g

m, +m,
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