CONG THUC
TINH NHANH

THS. NGUYEN MANH TRUONG
DP: 0978.013.019

FACEBOOK: VAT LY THAY TRUONG
WEBSITE: THAYTRUONG.VN

NAM HOC: 2019 - 2020



MUC LUC

CHUONG 1. DPONG HQC CHAT DIEM ..cuueuuiurrinscsnscnsssussssessssssssssssssssssssssssessssssssssess 3
I. Chuyén dong FANE ABU ..o 3
I1. Chuyén dong thang bidn AO1 GBU .........c.vueveeeeeeeeeeeeeeeeeeeee e 4
TIL, ST TOT T QO ittt e e e e et ettt e e e e e e e eeereaaaa e eseeeeeeesesanes 5
IV. Chuyén déng ném dung tir dudi 1én tir mit dat voi van téc ban dAu Vo .ooveeeeeeeeeeenn. 6
V. Chuyen dong ném dung tir dudi 1én tir d6 cao hyvoi van tdc ban dau Vo....ooveeeeeeeenee.. 6
VI. Chuyen dong ném dung tur trén XUOILZ. ..o 7
VIL ChUyén GONE trON GBU.........veeeeeeeeeee oo e G evee e 7
VIIL Tinh twrong d6i cua chuyén dong. Cong thirc cong van £OC ool ke o 8

CHUO’N G IL. PONG LUC HOC CHAT DPIEM.......coeeeeererrereereresessessssessboesseseassbineessornses 9
I. Téng hop va phan tich luc. Piéu kién can bang ctia chat diém...........feeeeeee il 9
II. Cac GINh TUAt NIU-LOM....uviiiiiiiiiiiieecieeeeeeeee e e eeeeeaneee e e e e tveeeeeeeees 10
III. CAC TUC CO NOC ettt aaas s eessensesnsnnnsbesesnssnnnnnnnns 11
IV. Phuong phap dong luc hoc dé giai bai toan dinh ludt IT Niuston .............ccoveeeeueeenn.. 12
V. Bai toan vé chuyen dOng ném NZang.........ccecceeeeveeeveeeenee i 19

CHUONG III. CAN BANG VA CHUYEN PONG CUA VAT RAN.......cocevreererrerersenes 20

CHUONG IV. CAC PINH LUAT BAO TOAN .....cuoefoeBiseerefierrcsiancnesnesessessesessessesenne 22
[. Pong luong. Dinh luat bao toan dOng luong ......... 0. e 3 e 22
I1. CONE VA CONG SUAL ... ot 23
IIL DONZ NANG.....eeiiiiiiiiiiiiie et e e et 24
TV. THE NANE ..o A S 24
V. Co nang va dinh luit bao toan CO NANG,....... -0t eeeeieeiieiiie e 25
V1. Bai t04n con 18 G0N .........oviueveits oo Biadh oo 26

CHUONG V. CHAT KHI cooolcnniileciiBinenncinscnnsiecinscssssnsssssssssssssssssassssssssssssssssssssssess 26
I. Thuyét dong hoc phan i ChEEKNT....... 00 oo 26
I1. Céc qua trinh bién d6i trang thai ciia Khi 1 tOmg .........ovoveeeeeeeeeeeeeeeeeeeeeeeee e 26
I1I. Cac dang todn co banAe chat KBT.............ccoviueeeieeee e, 28

CHUONG VI NHIET DONG LUGC HOC .....ccucoeeeerererereerereresasssssseesassssssssasssssnssasasssssssses 30
1. NOi nang va sy bién thiBAMION NANG. ...........cvooveeeieeeeeeeeeeeeeeeeee e 30
I1. Cac nguyén lyicuanhiét dong TUC NOC i 31

CHUONG . VIL.CHAT RAN VA CHAT LONG. SU CHUYEN THE ......cecoevererrereenees 32

CAC VAN DE CAN BIET

1. Do vi hé ST 2. Cac tiép dau ngir
A . Pon vi Tieép dau ngtr o

Ten dgi lugng Tén goi | Ky hiéu Tén goi Ky hiéu Ghi chd
Chiéu dai mét m pico p 10
Khéi luong kilogam kg nano n 107
Thoit gian gidy S micro H 107
Cuong do dong dién ampe A mili m 10
Nhiét do do K centi c 10°
Luong chat mol mol deci d 10°
Goc radian rad kilo k 10°
Nang luong joule J Mega M 10°
Cong suat watt Y Giga G 10’
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3. Mot s6 don vi thwong dung trong Vit li

o : Pon vi

STT Tén dai luong Tén goi Ki hieu
1 Dién tich M¢ét vuong m’
2 Thé tich Mét khoi m’
3 Van toc Mét trén giay m/s
4 Gia toc Mét trén giay binh m/s”
5 Toc do goc (tan sd goc) Radian trén giay rad/s
6 Gia toc goc Radian trén gidy binh rad/s®
7 Luc Niuton N
8 Momen luc Niuton.mét N.m
9 Momen quan tinh Kilogam.mét binh kg.m’
10 Momen dong luong Kilogam.mét binh trén gidy | kg.m"/s
11 Cong, nhiét, ndng lugng Jun J
12 Cong suat Woat \\
13 Tan s0 Héc Hz
14 Cuong do am Oat/ métwuong W/m®
15 Murc cuong d§ am Ben B

4. Kién thirc co ban
a. Bat dang thirc cdsi: a+5>2Jap (a, b > 0, ddu “=7 xay ra khi a =Db)
b. Pinh li Vi-ét
b
x+y=8§=——
@\ _ », y/a nghiém cua phuong trinh X>~SX +P =0

x.szzg

Chii ¥: y = ax” +bx + ¢ Aa>0) d& ¥, thi x= —23; Péi x° ra rad: % (rad)
a

c. Cong thirc hinh hoe¢
* Trong mot tamy@idc ABC\co ba canh a, b, ¢ doi dién 3 goc A, B, C ta co:

+ Dinh Iy ham ¢osi e’ =b° +” —2bccos 4| (twong tu cho cac canh con lai)

. 1 . a b c A
L DinhWgharysin: sind_sinB_sinC /\.
* H¢ thirc luwong trong tam gidc vuong: B
+ AB%=BH.BC; AC’ = CH.BC : )
+ AB'AC = AH.BC A
+ AH’ = BH.CH

Lo 1,1
AH? AB* AC?
* Hinh cau: B

+ Dién tich mit cau: s =4zR?
+ Thé tich hinh cau: v :%nl@
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CONG THU’C TINH NHANH VAT LY 10

ICHUONG 1. PONG HQC CHAT PIEM

1. CHUYEN PONG THANG PEU

A an \ — S vt +v,t, +..+v it 1 s s
1. Toc do trung binh: v, = 28 22 nn >0;V0’12:>S~t(v:c0nst)—> v="lot==
St t+t, +..tt, t %
ALK < Ax  x,—x | .
2. Van toc trung binh: v > <;=0
t -t

Chit y: Néu vt chuyén dong theo mot chiéu va chon chiéu duong 1a chiéu chuyéndong thi van togtrung
binh bang toc d trung binh.
* M0t s0 bai toan thuong gap:

Bai toan 1: Vit chuyén dong trén mot doan dudng thang tir dia diém A dén dia dlem B phai mét khoang
thoi gian t; van toc clia vat trong nita dau ctia khoang thoi gian nay 1 v;, trong nira cudi 14 v»; véan toc trung

binh cadoan duongAB: v, = % (got 1a vy, nira thoi gian)

Bai toan 2: Mot vat chuyen dong thang déu, di mot nira quingsdudng dait voi van toc vy, nira quing
dudng con lai voi van tie v»; van tdc trung binh trén ca quing diong:

V= v, (got 1a vy, nita quiing duong)
A4 + v,

e r \ e M /'L . M . \ . }\ AB AB

Bai toan 3: Thoi gian xe A du6i kip xe B (2 xe di cung chiét, vy > vp): |1, = =
Vc[mg VA - VB

e r \ e M . '/‘\ e AB AB r. \ 2 14 L4

Bai toan 4: Thoi gian 2 xe di ngugc chiét'gap nhau: |z, = = ; vO1 AB 1a khoang céch luc
nguoc VA + VB

du ctia 2 X€; Va latde dociaxeA;vg latdc do ctiaxe B.

Bai toan 5: Hai xe chuyén dong thang déw'trén ciing 1 duong thang véi cac van toc khong doi. Néu di
nguoc chiéu nhau, sau thdi gian t khoang ¢ach gitta 2 xe giam mot luong a. Néu di ciing chiéu nhau, sau
thoi gian t khoang cach gitrd 2 Xegidm mot luong b. Tim van tde mdi xe:

Giai h¢ phuong trinh: {Vl gy a/t:> v, =M;V2 =M
v,—Ny=b/t 2t 2t
3. Phuong trinh/chuyén déng ciia chuyén dong thing déu: [x =x, + v.(t—t,)

DAu ciia x, DAu ctia v
x§=> 0: Néu tai thot diém ban dau chat diém & vi trf thude | v>0: Néu v cung chiéu Ox.
phan duong euatruc OX. v<0: Néu v nguoc chiéu Ox.
X0 < 0: Néu tai thoi diém ban dau chét diem & vi trf thude
phan am cta Ox.

Xo=0: Néu tai thoi diém ban dau chét diém & goc toa do.

4. Bai toan chuyén dong cia hai chat diém trén ‘cung mdt phuong:
Xac dinh phuong trinh chuyen dong coachatdiém 1: x;=xq +vilt—ty) (1)
Xac dinh phuong trinh chuyén dong ctia chat difm 2: x,=xp+valt—tn)  (2)
Liic hai chat diém gip nhau x; =x, = t, thé t vao (1) hoic (2) xac dinh dugc vi tri gip nhau.

Khoéng cach gitta hai chét diém tai thoi diém t: |d =[x, —x,| = {0+ v, (t=to)} = {00 + v, (=t}
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II. CHUYEN PONG THANG BIEN POI PEU

_V=V

A A . A V-V
1. Van toc: v=v,+at = Giatoc: |a = = 0

= Thoi gian: |¢ =
¢ a

2 14 2 ./‘\ N
2. Quang duong : |s = v,t +% ; néu vat chi chuyén dong theo 1 chi€u thi: s = Ax=|x, — x|

2 2 2 2

A /4 A A vV —V vV =V

3. Hé¢ thuclién hé :|v’ - v, =2as| = v=/v, +2as;a = 05 = 5 0
a

2s
4.Quang duong vat di duge trong gidy thir n (trong 1 gidy): [As, =v, + %(2;1 -1)
5. Phuong trinh chuyén dong :|x = x, +v,t +%at2 (néu chon t,=0)
DAu ciia x, Déu cia v, ;a
Xo > 0: Néu tai thoi diém ban dau chat diém ¢ vi tri thude phan | vy; a>0: Néu v,;a eting chiéu Ox.
duong ciatruc Ox. o ‘ Vo, a<0: Néu vo;a nguoc chiéu Ox.
X0 <0: Néu tai tho1 diém ban dau chat diém ¢ vi tri thudc phan am
cua truc Ox.
X0 =0: Néu tai tho1 diém ban dau chat diém & goc toa do.

Chuy: Chuyén dong théng nhanh dﬁn d‘éu a.vp 2 0(a#0)hayav>0hayayavcing dau (cung chiéu).
Chuyén dong thang cham dan déu a.vy <0 hay a,y.< 0 hay a va v trar dau (nguoc chiu).
6. Bai toan gap nhau ciia 2 chat diém chuyén dong thang bien doi deu:
- Lap phuong trinh toa d ctia mdi chuyén dong: x & x , Fvgst % 3 X, = Xg, + Vot + % (Chonty=0).
- Khi hai chuyén dong gip nhau: x, =x, = Giai phurongfrinh niy dé dua ra céc an ciia bai toan.
Khoéng céch gitta hai chét diém taithdi diém.t: [ = Ax=|x, —x,|

7. Mt s6 bai toan thwong gip;
Bai toan 1: Mot vat chuyén dong thang nhanh dan déu di duoc nhimg doan dudng s, va s, trong hai
khoang thoi gian lién tiép bang nhiau 1a t. X4€'dinh van toc dau va gia toe clia vat.
Giai hé phuong trinh { SENLE T {Vo
s, s, = 2v,t % 2at’ a
Bai toan 2: Mot vat bat dau ¢huyén dong thang nhanh dan déu (v, = 0). Sau khi di duoc quing duong s,
thi vat datavan t6d v;. Tinh vén toc caa vat khi di dugc quang duong s, ké tir khi vét bat dau chuyén dong.

vV, =V, |[— (v2=2as:>s~v2)

Bai toan 3: Mot vat bat dau chuyén dong nhanh dan déu khéng van toe dau (vo=0):

- Cho gia tdc a thi quing duong vt di duoc trong gidy thirn: |As, = %(Zn ~1)

_ 2As,
2n—1
Bai toan 4: Mot vat dang chuyén dong véi van toe v, thi chuyén dong cham dan déu:

- Cho quing dudng vat di duoc trong gidy thir n thi gia toc xac dinh boi: |a

2
_VO

- Néu cho gia toc a thi quing dudng vat di dugc cho dén khi dimg han (v=0): |s = 5
a
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- Cho quéang dudng vat di dugc cho dén khi dimg han s (v =0), thi gia tic: |a = —2

— _V()

- Cho a thi thoi gian chuyén dong; ft=

a

-Néu cho gia toc a, quing duong vat di dugc trong gidy cudi ciing: |As, = v, + %(2t -1)|= - 1?

- Néu cho quing dudng vat di dugc trong gidy cudi ciing 1 As, , thi gia toe:[a = —2As,

1

Bai toan 5: Mot vat chuyén dong théng bién d6i déu theo 1 chiéu véi gia tde a, van toc ban dau vo:

- Van tdc trung binh ctia vat tir thoi diém t; dén thoi diém t,: |v,,

- Quéing duong vat di duoc tir thoi diém t; dén thoi diém t:

S_57% +(tl+t2)a

t ot —t,

0

s=5,-5, :vo(t2—t1)+

(& +1)a

2

Bai toan 6: Trong chuyén dong thang nhanh dan déu, doan dudng cta vat di duoc trong thoi gian At

lién tidp s& tang déu mdi 1an As . Thi gia tdc ciia chuyén dong 1a: < la

111. SU ROI TU DO

_As
At?

Chon gdc toa dd tai vi trf roi, chiéu duong hudng xuong (a=g), goc thdi gian‘luc vét bat dau roi.

— Véntécdﬁu: v, =0; Giatdc: a =g~9,81m/s* >10m/ s’
1. Van toc roi tai thoi diém t: v=gt=\/2gs |> Van toc cham dat:

2. Quang duong di dugrc ciia vat sau thoi gian t:

3. Cong thiic lién hé: v =2g5— [v2, = 2%

4. Phuong trinh chuyén dong: |f'<&

5. Mjt s6 bai toan thuong gip:
Bai toan 1: Mot vat roi tu do ttirdo cao h:

- Thoi gian roi xéc dinh Bdiaft,, = |22 -

Vet = ga=+/2gh | (h 12 d0 cao tha vat)

1 3
S=> ot ===~
2g

2
\%

2g

t v
&m :>tcd~vcd~ﬁ:>ﬂ:ﬂ:

- Van tdc lac cham/dat x4c difih boi: v, =+2gh =gt |em

<Quang duong vattoi trong gidy thirn (frong 1 gidy): |As, ==(2n-1)

- Quéing duong vat roi trong gidy cudi cliing;

> D% cao tha vat: |5 =L g, =
2

2
vcd

2g

h
h

Lt Vear 1

\S R}

Ast =8 =854 =

2o |09

Q%—Uzzy—gzm+§

g

2

Bai toan 2:'Cho quing duong vét roi trong gidy cudi cling As

“Thdi gian roi xc dinh bi: |1, :E%
g

- Van toc lac cham dat: |v_, = As +%

- B0 cao tir do vat roi: 4 :%gtfd: h I%.(gﬁ-
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Bai toan 3: Mot vat roi tur do:

A LA \ ) A, 2R \ g A A NPTy - t
- Van toc trung binh ctia chat diém tr thoi diém t; dén thoi diém t:|v,,, LR Sk (h+5)g

it -t 2
~ . np o s AR A gse ash . (tzz_tlz)g
- Quang duong vat roi dugce tir thoi diem t; dén thor diem t: |s =, -, =

V. CHUYEN DPONG NEM BUNG TU DUOGI LEN TU MAT PAT VOI VAN TOC BAN PAU v
Chon goc toa d tai mat dat; chiéu duong thang dimg hudng Ién (a = -g); gbc thoi gian lic ném vat (t, =0).
1. Van toc: v=vj - gt

2. Quang duong: |s = v t —%

3. Hé thirc lién hé: [v* — v} = -2¢gs

4. Phuong trinh chuyén dong : |y = v t - %

5. Mjt s6 bai toan thuong gip:
Bai toan 1: Mot vat duoc ném thang dimg 1én cao tir mat dat voi van toc dau vo:

2
-DP) cao cuc daima vatlenton: |h,, = ;—0
g
N\ M /'L A ? A . 12 2V
- Thoi gian chuyeén dong ctia vat : |t/ = go =2t

Bai toan 2: Mot vat duoc ném théng dimg 1én cao fir mat dat. D6 cao cuc dai ma vat 16n t6i 13 h
-Vantocném: v, =./2gh, . =v,,
- Van tdc clia vat tai d0 cao hy ;| y= + /¥ —2gh,
V. CHUYEN PONG NEM PUNG TU DUOI LEN TU PQ CAO h, VOI VAN TOC BAN PAU v,
Chon goc toa do tai mat dat, chi€u duong thang dimg huéng 1én (a=- g), goc thoi gian o ném vat (t, =0).
1. Van toc: v =v;, - gt

2. Quang duong: |s=v,t —%

3. Hé thirc lién hé: (v’ £vie 2gs

Y 2
4. Phuongtrinh chuyén'dfng : |y =h, + vt —%

5. Mot'so bai toanthuong gip: q o
Bai toan,1: Mot vat ¢ do cao hy duge ném thang dimg 1én cao voi van toc dau vy:

-bocaoCucdaimavatléntd: |h =h,+-2

- D0 16n van toc lac cham dat: |v_, =V +2gh,

e 2 an 2h Vv, ++lVe +2gh
- Thoi gian chuyén dong: |r=1, +¢, . =-C4 [Zme - 20 TN £
g g g
Bai toan 2: Mot vat & do cao hy dugc ném théng dimg 1én cao. PO cao cuc dai ma vat 1én t61 1a hyyy:

- Van toc ném: |v, =2g(h,. —h)
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- Van toc cia vat tai 0 cao hy:|v = J_r\/vf) +2g(h,—h,)

—Néubéitoénchuachoho,cho Vo vahy thi: (hy=h -2

, VL. CHUYEN PONG NEM DUNG TU TREN XUONG]
Chon goc toa do tai vi tri ném; chiéu duong thang dimg hudng xudng (a=g), goc thoi gian lac ném vat(t=0)
1. Van toc: v =v, + gt

2. Quang duong: |s = vt + %

3. H¢ thirc lien hé: | v’ —v7 = 2gs|.

Y 2
4. Phuong trinh chuyén dfng: |y = v, t+ %

5. Mt s6 bai toan thudng gip: q , o
Bai toan 1: Mot vat ¢ do cao h duge ném thang dimg hudng xudng véi van toc dau v

- Van toc luc cham dat: |v_ =/v2 +2gh

2
Vinax ~ Vo — VVO +2gh_V0

g g

cd

- Thoi gian chuyén dong ctia vat:

~

—Véntéccﬁavéttaid@caohl: vi—v; =2as = V=\/V(2)+2g(h—h1)

Bai toan 2: Mot vat & do cao h duoc ném thang dimg hudng xubng véi van tde dau v, (chua biét). Biét
van toc lic cham dat 13 v,

- Vén toc ném: Vo =y Va, —2gh
; 2 2
-Neéu cho vy va vy chua chio h thi do cae: h:—Vmax2 Vo
g

Bai toan 3: Mot vét roi tir do tir d6 cagh. Ciing lic d6 mét vat khac duoc ném thing dimg xudng tir do
cao H (H> h) v6i van toc ban dad.v,. Hai vattor dat cung luc:

LV +2gH -
t,=t, < /%: S (RN
g 4

VII. CHUYEN PONG TRON PEU
1. Vecto: van toe trong chuyen dong tron déu:

- Piém dat: Trenivat ta diém dang xét trén quy dao.

£Phuong; Tring véi tiép tuyén va co chiéu ctia chuyén dong.

-DJ lon: o S R = hang so.
At t T
2.Chuky: |T= % _ 2_(: _ @ (s); Chu ki (T) 12 thoi gian chét diém quay duoc 1 vong tron.
3.Tansof: | f = % = % = 2—2}/ (Hz); Tan s6 (f) 1a s6 vong tron ma chat diém quay duoc trong 1 gidy.
4. Tbe 39 goc: o - AA(f ZT” 7f =Y = const| (radls); Tde d6 goc (@) I tbe d6 quay cita ban kinh OM.
5. Toc df dai: [v =§ r AAT = ro| (m/s); Toc d6 dai (v) 1 tbe d6 chuyén dong ciia chat diém M.
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6. Gia toc hudéng tam: an dic trung cho su bién ddi vé hudng cuia van tdc.
- Diém dit: Trén chét diém tai diém dang xét trén quy dao
- Phuong: Pudng thang ndi chat diém vai tim quy dao.
- Chiéu: Hudng vao tim

<

-PoI6n: |a, = = o] (/Y
r
Chui y: Khi vat c6 hinh tron lan khéng truot, do dai cung quay ctia 1 diém trén
vanh bang quang duong di.
7. Mot so bai toan thuong gap:
Bai toan 1: Mot dia tron quay déu quanh mét truc di qua tim dia ban kinh cua diada R. So sanh toc do

g6c ; toc do dai v va gia toe hudng tim aj, cia mot diém A va cia mot diém B nam trén dia; diém A nam

&mép dia, diém B nim trén dia cach tim mot doan R, =~

n
- Toc do goc cua diém A va diém B bang nhau o, = o,

2 ALK an qn: o a=R NPT v, R R
-Tisotocdd dai ciadiemAvadiémB: 4 =—=_— =

vy oR, R

n

» A . X A a R P a, R,vi 1
- Ti s0 gia toc hudng tam cia diém A vadiém B: =2 = ﬁ =+ni=n
ag A-Vy A

Bai toan 2: Kim phut ctia mot dong ho dai gap n 1an kim.gio.

v A LA aA qnc o aA 1. R4T
- Tis0 toc do dai ciia dau kim phut va kim gio: Yo _Ths oy
Vg RgTP
T
-Tisb tdc dd goc cia dau kim phit va kim g10 = 812

2
0 A . A J4 A k3 A . 4 Y . <\ R
-TisO giatdc hudng tam ciia daukim phut vakim gio: & (&J R—g =144n
ag ®

g p

Neg ¢ A an qx: o 1 a2 S A ey 2A 2
Bai toan 3: Toc d0 dai cua 1 diem & vituyén o trén matdat: |v=or = %.R.cosa

Voi: T = 86400s: chukiquay: ctia Trai DAt quanh truc ctia nd; R (m): ban kinh Trai Dat.

VIII. TINH TUONG POI CUA CHUYEN PONG. CONG THUC CONG VAN TOC
1. Congthu’cvantoc Vid = Vio + V2
2. Mijt s trudng hop diic biét:

a’Khiy,, ciing hwong véi v.;: thi vi; cing hudng voi viz va vas:|v,, =v,, +v,,

b. Khi v, ngugc huéng véi v.; : thi vi; cling huéng véi vec to'c6 do Ion Ién hon: |v,; =|v,, - v, |
c. Khi vi, vudng goc véi v.s: |v,, = v2, +v2,
3

T re — A J4 4 . 9 \%
va vi; hop voi vi, mdt goc o xac dinh boi tano =2 = «
Via

. N (= . _ A.\A nA —_190°thi* v —v —
d.Khiv,=v,,=4va (vlz,vB):a Pvs —2AcosE ;Van€u a =120°thi: v, =v, =v,,

e. Tong quat: Hai chuyén dong v, , tao véi v,, mot goc ou:|v2, =Vv?2, + v, +2v,,v,, cosa
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3. Mot so bai toan thuong gap:
* Bai toan 1: Mot chlec cand chay thang déu xu6i dong chay tir A dén B hét thoi gian 1 t,, va khi chay
nguoc lai tir B veA phai mat thoi glant,.

P 2 N A X Al s s s 2ttt
Thot gian dé cand troi tir A dén B n€u ca nd tat may: S

tréi
Vyy Ut

~

troi

* Bai toan 2: Mot chlec cand chay thang deu xudi dong chay tr A dén B hét thoi gian 13 t,, va khi chay
nguoc lai tir B v& A phai métt,. Cho ring van toc clia ca nd dbi véi nude vi, im vay; AB

. S
Khi xudi dong: |v,, =, +v,, = (D

Khi nguoe dong: (v, =v,, —vy, =ti )

n

Gidi hé (1); (2) suy ra: v3; 8
* Bai toan 3: Dbi Vo1 bai toan ¢o 2 xe (vat) chuyen dong twong doi véi nhau thi ta goi:
+ 5, =7 12 van toc cta xe 1 dbi v6i mat dat (0).

+ ¥,, =, 1a van toc cua xe 2 doi véi mat dat (0).
+ ¥, : 1a van toc cua xe 1 o1 voi xe 2

+ TH 1: Néu 2 xe chuyén dong cung phuong,eungehiéu (v 11 %,) thi:

S

C

‘VIZ‘ :‘Vl _Vz‘ =V :t_

C

+ TH 2: Néu 2 xe chuyén dong cung phuong, nguwee chiéu (5 1 7,) thi:

S
‘Vu‘ :‘vl +v2‘ =V, :t_

n

(Lwu y: O THI va TH2 mubn biét,ddu cia v, ta phai chiéu phiong trinh (*) lén chiéu
dwong da chon).
+ TH 3: Néu 2 xe’chuyén dong theo 2 phuong vuong goc nhau (v L¥,) thi:

[ 2
v12_ Vl +V2

CHUONG II. PONG LUC HQC CHAT PIEM

I. TONG HOP VA PHAN TiCH LUC. PIEU KIEN CAN BANG CUA CHAT PIEM
1. Tong hiep luc [F=F +F,

= Phuong phap chiéu:
Chiéu lén 4 SR [P+ P
OXjOy Fy:Ey+F2y X y
F, +FE

2y

F hop vdi truc Ox 1 gbc a. xac dinh boi: tanoc—ﬁ:oc

= Phuong phap hinh hoc:
2 Cong thurc tong qudat:

F = \/Flz +F} +2F.F,.cosa = \/Fl2 +F} —2F.F,.cosf3

(V6i o = (F,F,) va f=n—-a)
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x Cdc trwong hop ddc biét: .
+TH 1: Néu £ TTE (a=0°): g =
R R E—
:>F:FI+F VaFTTETTF F2
+TH 2: Néu £ N F, (a=180):

= |F =|F, = F,||va F1F, néu F>F hoic nguoc lai.

+TH3:NéuEL132(a:90°):
= |F =\F’+F]|va tan( JF) =2

+TH 4: Néu F=F =4 thi |F = 2Acos%

:q|~q

+TH 5: Néu F=F,=A va a:lzoo(%”mdjthi F=F=F,=4

@ Luwu y: Néu c6 hai luc, thi hop luc c6 gia tri trong khoang: |F/<E,|< RXF, +F,

2. Diéu‘kién can bz‘lng cﬁav chat diém:

a. Dieu ki¢n cin bang tong quat: Fi+F.+..+F, =0

b. Khi ¢6 2 Iwre: Mudn cho chét diém chiu tac dung ctia hai e éitrang thai ¢an bang thi hai Iuc phai ciing
gia, cung d6 1on va ngugc chiéu: Fi +F> =0 ‘

C. Khl c63 ll.}’C Mubn cho chét diém chiju tac dung cia ba luc|¢ trang thai can bang thi hop Iuc ctia hai
Iue batky can bang voi luc thirba: Fi+F, +F; =0
~ IILCAC PINH LUAT NIUTON
1. Dmh luat 1 Newton: Néu khong chiu tagidung cud mQt Iuc nao }}oéc C‘hiu tac dung cta céc luc ¢ hop
lue bang 0 thi vét gilr nguyén trang thai dimg yémhay chuyén dong thang déu.
2. Dinh luat I Newton: |3 = | Hoiic 183E = ma
m
Trong truong hop vat chiu tac dung cia nhiéu lyc thi gla tde ctia vat duge xac dinh boi:
z Fchiéu Ién chiéu chuyén dong Z Fx

F+F +..+F =flay—~ |4 = =
m m

3. Pinh luatIIl Newton
Khi vatA tacdung 1én vat B mdt luc, thi vat B cling tac dung trd lai vat A mét luc. Hai luc nay 14 hai luc
truc 46, Fua = ~Famphay' £, = —F,, = |m, (¥, =¥, ) = —m, (¥, — ¥, )| (¥)

—> Chiéu () én chiéu cia vat 1 trudc va cham (7,,) gidi ra duoc dai lrong can tim.
4. Mot s6 bai toan thuong gap:
Bai toan 1: Mot vat can bang chiu tac dung cian luc: E +E +....+F. =0
Chiéu 1én Ox: Oy: {le +E, +..+F_=0
E,+E,+..+F_ =0
Gidi hé suy ra dai luong vatly can tlm , ‘ , ,
Bai toan 2: Luc F truyén cho vat khoi luong my gia toc ay; luc F truyén cho véat khoi luong my, gia toc a,.

Ta co hé thirc lién hé: 7 = ma, = ma, = |2 = M| (Vi F=const thi a ~ )
m

Bai toan 3: Lyc F truyén cho vat khéi luong m, gia toc a;; luc F truyén cho vét khoi luong my, gia toc ay:
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-LucF truyén cho vét khbi lugng m; +m, mot gia toc a:

-LucF truyén cho vét khdi luong m; - m, mot gia toea: |-~ = ———

1 1 1
—_— =y —
a a, a,

(Vi F=const thi a~i)
m

L1 I(WF:COHStthia~i)
m

a a, a,

_Bai toan 4: Dudi tac dung cua lyc F nam ngang, xe lan co khéi lugng m chuyén dong khong vén toe
dau, di dugc quang duong s trong thot gian t. Néu dat thém vat co khoi luong Am 1én xe thi xe chi di dugc

quang duong s’ trong thoi gian t. Bo qua ma sat.

Taco mdi lién hé: s =%at2 :l(ﬁj.ﬂ =

2\m m

m+Am

S

S’

Bai toan 5: C6 hai qua cau trén mit phang nam ngang. Qua cau 1 chuyen dongA6i vanitoc v dén va
cham voi qua cau 2 dang nam yén. Sau va cham hai qua cau ciing chuyén dong theo hudng cil elia.qua cau

1 vo1van tocv.

4 /’\‘ A A m v
Tacomor ienh€: my, =(m, +m,)v=|—L =
m,

Vo~V

Bai toan 6: Qua bong A chuyén dong voi van toc Vo, dén dap vao quabéng B dang dimg yén (Ve = 0).
Sau va cham bong A ddi ngugce trd lai voi van toc vy, con bong B chay t@i voivangtoc v,.

r ~N 4 A ol m
Tacohé thucién h¢: m, (—v, —v,) ) =-m,v, = |—
m2

V)

vV, +Vy,

Bai toan 7: Mot qua bong dang chuyén dong voi van toeVgthi dapvuong goc vao mot birc tuong, bong
bat ngugc trd lai voi van toc v, thoi gian va cham At . Lucieta tuong tac dung vao bong c6 do 1on:

v+v,
At

F=m

Bai toan 8: Qua bong khdi luong nabay ¥6i van e, dén dap vao tuong va bt o lai
vo1 van toc co do 1on khong doi (hinh ve). Bictthot gian va cham 1a At . Luc cia tuong tac

2mv coso

dung vao bong c6 do lon: F= v

Bai toan 9: Hai qua bong ¢p sat vao nhatl trén mat phang ngang. Khi bubng tay, hai qua

bong lan dugc nhimg quing'duong, s, va s, rdi dimg lai. Biét sau khi 1o nhau, hai qua bong chuyén dong

cham dan déu voi cung gia'tée. Ta cd hé thirc:

( n
m,

(Vis~v2~y)

I11. CAC LUC CO HQC

1. Luchap din
<Diémdat: Tai chaf diém dang xét
- Phuong: Buong thang ndi hai chat diém.
- Chiéu: Lauc hit

-Do I6m: [F,, = G
r
voi G=6,67.10""N.m’/kg’: hing s hap dan
2. Trong luc:

-Piém dit: Tai trong tim cua vat.
- Phuong: Thang dimg.

- Chiéu: Huéng xudng,

-D1on: P=m.g

3. Biéu thiic ciia gia toc roi tir do
M
(R+h)’

-Tardocaoh:|g, =G

M

RZ
3-2-(5]
P g \R+h
4. Lure dan hoi ciia 10 xo
- Phuong: Trung voi phuong cuia tryc 10 xo.
- Chieu: Ngugc voi chiéu bien dang cua 1o xo

-Omiatdit: |g=G——

-Do do: !
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- D¢ 16n: Ti 16 thuan véi d6 bién dang cua 10 xo:
F =k.Al

k(N/m) : Hé s6 dan hoi (d6 cimg) ctia 10 xo.
Al: d6 bién dang ctia 10 xo (m).
5. Luc cang cia day:
- Diém dit: La diém ma dau day tiép xic voi vt.
- Phuong: Trung véi chinh soi day.
- Chiéu: Hudng tir hai du ddy vao phan giita ciia
so1 day (chi 1a luc kéo)

6. Luc ma sat nghi:
- Gi4 cud Fumw lubn nam trong mét phang tiép xuic
gitra hai vat.

- Fue ngugce chiéu véi ngoai luc tic dung vao vat.

- Luc ma st nghi ludn can bang véi ngoai luc tac
dung lén vat: F,=F

Khi F ting dan, Fy, ting theo dén mdt gia tri Fy
nhét dinh thi vat bat dau truot. Fy 12 gia tri 16n nhét
cua lyc ma sat nghi.

F_<FE, ;E, =p N;Vdip :hés6masatnghi
F_ <F,F._ =F ; F, thinh phan ngoai lyc song
song voi mit tiép xic
7. Luc ma sat trugt

- Luc ma sét truot tdc dung 1én mot vat luon cling
phuong va nguoc chiéu véi van toc titeng d6i ciia
vat éy ddi vai vat kia.

- PO 1on cua lyc ma sat trugt khong, phu thugce
vao dién tich mat tiép xuc, khong phu thuge,vao tde
do cua vat ma chi phu thudc vaoitinh chét clia cac
mit tiép xuc.

- Luc ma sat truot ti 1€ v ap luc N:

Fmst = MtN

Vol p, lahé sO ma sét truot
8. Luc ma sat lan

Luyc ma sat lan ciing ty 18 véi ap luc N giéng nhur
luc ma sat truot, nhung hé s& ma sét 1an nhé hon hé
$0 ma sét truot hang chyc lan.
9. Luc quan tinh

- Piém dit: Tai trong tam cua vat

- Hudng: Nguoc hudng véi gia the ageiia hé quy
chiéu

-B0 lon:
10. Luc hudéng tam

- Piém dit: Trén chat diémitaidiém dang xét trén
quy dao

- Phuong; Doc theo ban kinh ndi chat diém véi
tam quy dao

- Chiéu: Huéngvae tantetia quiy dao

P 6t 2

v 2
E, =ma,, = mT =moT

Fq=ma

11/Lue quan tinh li tim

=biém dat: Trén chét diém tai diém dang xét trén
quy dao

“Phuong: Doc theo ban kinh ndi chat diém véi
tam quy dao.

- Chiéu: Huéng xa tAm ctia quy dao

-6 lon: :

\%
F,=m—= mo’r
r

IV. PHUONG PHAP PONG LUC HQC DE GIAI BAI TOAN PINH LUAT II NIUTON

1. Bai toan thuan :

Biét céc lfetacdung: Fi,Ei....F.. Xacdinh chuyén dong: a, v, s, t

Phuong phap giai : ,
- Btrde 1: Chon hé quy chiéu thich hop.

SBude 25 Ve hinh— Biéu dién cac luc tac dung 1én vét
- Budc 3: Xaedinh gia toc tir dinh luat I Newton: F, =F +F, +...=ma (1)

Chiéu (1) 1én cactructoadd suyragiatdca: |a =

_ Z F::hiéu 1én chiu chuyén dong

LE,

(2)

m m

-Budc 4: Tir (2), 4p dung nhimg kién thirc dong hoc, két hop diéu kién dau dé xac dinh v, t, s

V=V
a= ol
t

v=y,+at|

1
s=v0t+5at ;

2 2
Vo -vy =2as

2 . Bai toan ngugc: Biét chuyén dong: v, t,s Xacdinh luc tac dung

Phuong phap giai : )
- Budce 1 : Chon h¢ quy chiéu thich hop.
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- Bu6c 2 : Xac dinh gia tie a dua vao chuyén dong da cho (p dung phan dong hoc)

- Bude 3 : Xéc dinh hop luc tac dung vao vat theo dinh luat IT Niuton: F; =ma

-Budc 4 : Biét hop luc ta suy ra céc luc tac dung vao vat .
3. Mot s6 bai toan thuong gip:

Bai toan 1: (Chuyén dong ciia vit trén mdt phang ngang khong c6 hec kéo) Mot 6 1O dang chuyén dong
v6i vén toc v, thi ham phanh; biét hé s6 ma sat truot gitra 6 t6 va san la .

Giatoccuadtdla:p=—o= = -ug
m

Bai tozip 2: (Chuyéh dong cua vat trén mat phcfng ngang co lyc kéo F) Cho co h¢ nhu hinh vé. Cho luc
kéo F, khoi luong ctia vat m

4 . /’\ 92 N \ F
- Néu bd qua ma sét thi gia toc cua vat la: a=t %77_77’
m

_ F—pumg

- Néu h¢ s0 ma sat gitra vat va san la p thi gia toc cia vat la: |a
m

Bai toan 3: (Chuyén dong cia Vit trén mét phdng ngang phirong ciia luc kéo hop véi phuong ngang
mot goc o) Cho co h¢ nhu hinh v&. Cho luc kéo F, khoi lugng ctia vat m, géce.

A 104 LAy ot A o Al F. F.cosa ——_.a
- Néu bd qua ma sét thi gia toc cia vatla: |a = —= = %/‘
m m /77 7777777

A A K 4 o~ P \ \ \ 3 3 A 2 A \ F _F Fcosa_ m _FSina
- Néu h¢ sO ma sat gitta vat vasan la pthi giatoc cuavatla: o ==—2-— |a = h(me )
m m

Bai toan 4 (Vat trupt trén mét phang nghiéng nir trémxuong); Mot vat bat dau truot tir dinh mot mat
phang nghiéng, goc nghiéng a, chiéu dai mat phang nghiéngla, £
= Neu bé qua ma sat

_ P Psina

-Giatocciavat: |a eSO

m m

- Van toc tai chan mit phafig nghiéng: |v = y2as = 2gsina.(

= Néu ma st giiia vat va mit phang nghiéng 1a p
_P2F,, Psmna-uN
m

-Giatoccuavat:  |a = g(sino.- pcosa) VOl N = P, = P.cosa

- Vian tdc tai chAnfiat phang nghiéng: |v = 2as = \/2g(sina —pcosa).l

Bai todn 5 (Vat truot tén pit phimg nghiéng i chedi lény: Mot vat dang chuyen dong voi van toc v
theo phuong ngang thitruot1én mot phang nghiéng, goc nghiéng o
= Néeu b6 quaima sat

R A 2 A \ P P, i .
-Giatoccuavatla: a=-—==- Y - g8Ino
m m
14 2
- Quiing dudng di 1én 16n nhat: 0° —v? = 2as,,, = [s,, =—
2gsina

= Néu hé s6 ma sat giiia vat va méit phiang nghiéng Ia p

-P -F —P.sina - . r
S T e ’UN:—g(s1na+,ucosa) VO1 N =P, = P.cosa

-Giatoccuavatla: |a

m m

2
Vo

- Quéing duong di én 16n nhat: 0> —v2 =2as,__ = |s

max = 2g(sin o+ pcosor )

Bai toan 6 (Chuyén dong ciia hé hai vit trén mdt phing ngang): Cho co hé nhu hinh v&. Cho F, my;, my
= Neu bé qua ma sat

ThS. Nguyén Manh Truwong - DD: 0978.013.019 13 Website: ThayTruong.Vn



e A a1 F
-Giatoccuavatlaja=——|=a;=a, L LY

E

m, +m, NN
- A As _ F

- Luc cang day n6i: [T = m,a, =m,.———

IIl1 + m2

= Neu ma sat giira m;; m, v6i san lan luot Ia p, va p,:

. A, . Foume—wm
-Giatoc cliam; vamy: |a = —* g —H,m,g
m1+m2

=a = d

- N K. F— _
- Luc cang day ndi: T = m, pmg—p,m,g
m, +m,

Bai toan 7: (Chuyén dgng cua h¢ vat Vit qua rong roc ¢é dinh chuyén dong theo Hai phutong khac inha)
Cho co h¢ nhu hinh ve. Cho khoi luong m;; m,

= Neu bé qua ma sat

. /’\ 9 N P m m
-Gia toccoamy, mp l&: g =—1— =&
m, + m, m, + m,
- A /’\'. mlg m;
- Luc cang day not: |T = m,a = m,.—>—
m, + m,

= Neu hé€ s0 ma sat giitra m, va san la p

1 A ’ ‘ P_Fmv m, — um
-Gia toccuaml,mzla: a=— ‘2_( 1~ H Z)g

m, +m, m, +m,

3 AV 1O m, — um
-Luc cang day ndi: 7, - F,, =m,a=|T =T, <m,a+ F, =m2_w

T unm,g
m, +m,

Chu y: néu m; doi cho cho my:
» Neéu bé qua ma sat

. 4 N \ m
-Gia toc cuam;, m, la:|a'= _ e,
m, + 11,

- A A m
- Lic cing day ndi:| T4 m, -+ 28
m, +1’1’12

= Neu hé€ s0 ma sat gitta.m, va san la p

. A 9 \ m, — um
- Gia toc ctiamy;, My la:|a :M
m1+m2

- A Ko . — m
Muc cing RO T - F =ma=|T=T =ma+F, =m 2Zr™)8
l : m, +m,

Bai toan 8: (,Chuyéh dong ciia hé vdt noi voi rong roc co dinh chuyén dgng cimg phirong): Cho co hé
nhu hinh ve. Biét m;, my.

+ umg

. A 9 P_P m,—m
-Giatocciamy: ¢, =—1—2-= al:M:_az
m, +m, m, +m,
o tA L P -P m, —m
-Glatocciamy: ¢, =—2—L= az:M:_aI m
m,+m, m, +m, .
o A A 2
- Lyc cing day noi: P —T =ma, = |T = m,g + ma, = 1728
ml+m2
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Bai toan 9: (Hé hai vit noi véi rong roc cé dinh trén mdit phang nghiéng)
= Néubo qua ma sat: )
Truong hep 1: Néu m;gsina, > myg, khi d6 m; di xudng my, di lén

0 tAC T ) P -P m, sina—m m,
-Giatoccuam;;mpla: o=+ 2= a:g( ! )
ml+m2 m1+m2

m,

—Luccéngdéynéi: I'-P=ma=T=mg+ma= |T=m,g|l+
m, +m,

m, sina—mz}

Truong hop 2: Néu m;gsina < myg; khi d6 m, di 1én m, di xuéng

b A 2 \ P _P
-Giatocciamy;mp la; ¢ = 2=

g(m, —m, sina)

r = la=
m, +m, m, +m,

—Luccéngdéynéi: P-T=ma=T=mg-ma= T=m2g{l—
m, +m,

m, =m, sma}

= Néu hé s0 ma sat glﬁa my vasan la p ,
Truwong hgp 1: Néu m;gsino>m,g, khi d6 m; di xuéng m, di 1én

B, -F, -P, g (m, sin s umjcosa,—m,)
" = a=
m, +m, m, -+

-Giatoc ciamy; mp 1a: a =

—Luccéngdéynéi: T—-P =ma=T=mg+msa= szzg{Hmlsma—,uml cosa—mz}

m +m,

Truong hop 2: Néu m;gsino, < mpg; khi d6 my di 1én my di xung

0 tA¢ o A P, —R, =, m, —m, Sin @ — Lim, COS ¢
-Giatoccuamy; mp la; g = 224 azg( 2~ Hm, )
m, f=m, m, +m,

—Luccéngdéynéi: P =L =mya=T=m,g—mua= szzg{l_mz—mlsma—,uml cosa}

m, +m,

Bai toan 10: Cho co hé nhu high v&. Biétmai; my; F
* Bo6 qua mgi ma sat:

. A 9 \ F y. ml
- Giatoc ciam, vany: |a=———| (vola=-a,=a) F
m '+ m, mz& Q
[T777 7777777777777 777
- A A F
- Luceang @y noi s mya —> [T=m,——
1’1’11-+-1’1’12

= _Cho hé s0 masat'giira m; vam, la p,, gitta m, va san p,

F_2Fm51 _FmSz — |a= F-2umg—p,m,g

Giatde ciam; vanmy: a = (voia;=-a,=a)

m, +m, m, +m,

Bai toan 11: Cho co hé nhu hinh v€. Cho m;, my, F
» Neéu bé qua ma sat

my
. A 9 \ F L
- Giatoc ciam,; vamy:|a =———| vl a,=-a; =a Fom
m, +m, 4_{& ﬂ
(777 7777777777777 777
< A As F

- Luc cang day noi: 7 =ma — |T=m ——

1’1’11-f-1’1’12

= Cho hé¢ s0 ma sat giita m; va m, Ia ., , giita m, va san p,
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Fv_ZF,msl _Fmsz — la= F_2H1m1g_uzng

Giatdoc cilam; vanm: a = (Vo1 =-a,=a)

m, +m, m, +m,
Bai toan 12: Cho co hé nhu hinh v€. Cho F, m;, m.
* B0 qua ma sat:

Truwong hgp: F>m;g = m, dilén

F m
LA F-P F- «—
- Gia toc ciam, my: a = NG P 1
m, +m, m, +m,
my
- A Ao F_
-Lyc cing dAy ndi: T— P =ma=T =mg+ma= |[T=m,| g+— 2
Il’ll-l—l’l’l2
Truong hgop 2: F < mig =my dixuéng
LA P-F _F
- Gia toc cia my, myp; a = — g = 8T
m, +m, m, +m,
- A Ao _F
-Lyc cang daynoi: B,-T=ma =T =mg-ma=> T=m,(g—M]
ml+m2
= Hé s6 ma st giiia m, va san 1a p
Truwong hop: F > m;g = m; ¢d xu huong di lén
A F-P-F, —mAl
-Giatocciam;, mp; g =——— "2 = o = - mEE M8
m, +m, m, +m,
= A A F-mgo—
-Lyc cing dy noi: T— P =ma = T = mijg + nija. = T:ml(g+ e ”ngj
ml+m2

Trudng hop 2: F < mg = m, di xudng

1 A ' P—F_Fms —F—
—Glatoccuaml,mz:a:;:> a:mlg F um, g

m +m, m, +m,

~ A A _F_
- Luc cang day nOi.P, — T = ma=> T = m,g — ma = T:ml(g—mlg ﬂngj

m, +m,

Bai toan 13: (Chuyén dorgeiahé vit trén hai mét phang nghiéng): Cho co hé nhur hinh v&. Biét my, my,
o, B:
* B0 qua ma sat: )
Trudng hepil: mygsino > mygsinf3 = m, di xuodng.

Y ; B -P m, sino. —m, sin
Giatoc ciam;;mp laza =2 — a:( ! 2 B)g ¢ N
m, +m, m, +m,

Trudng hop 2: m;gsino. < mygsinB = m, di xuong.

0 tAC T ) P_-PF m, sinf3 —m, sin o
Giatocciamy;mpla; g =21 = a:(  Sinf—m, )
m1+m2 m1+m2

g

= Hé s6 ma sat giita m;, m, v6i mét phing nghiéng 1 p,, . )
Truwong hgp 1: m;gsina > mpgsinB = m; ¢6 xu huong di xudng, my, di 1én.

R.-P,-F, —F, (ml sino—m, sin 3 —p,m,coso. — pzmzcosB)

Giatoccuam;;mpla: a = : =la=
m, + m, m, +m2

Trudng hop 2: m;gsino < mygsinP = my ¢6 xu hudng di lén., m, di xudng.
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Giatocciam;;my 1a: a =

X _])lx _F;nsl _Fm52 = |a= (m2 SlnB_ml sula—“lmlcosa_u2m2cosﬁ)
m, +m2 m, +1’1’12

Bai toan 14: Cho co hé nhu hinh v€. Cho m;, my, o
* B0 qua mgi ma sat: )
Truong hep 1: m; >y, : thi m; di xuong m, di lén

S P -P m, —m, )sino L
Giatocciam;, my: g =2 — a:( —m;) g| Volaj=-a,=a
m1+m2 m1+m2

Truong hop 2: m; <my: thi m; di lén, m, di Xuéng

. /’\ 2 P -
Giatocciam;, my: g =21«

P m, —m, )sin o L.
lx — a:( ;- gl Vola,=-a;=a

m, +m, m, +m,

= H¢ s0 ma sat giira m, va san p, gitta m; vam, la p,
Truwong hop 1: m; >my: thi m; di xuong my, di 1én

B,—P,-2F, —-F, (m, —m,)sina—(2u4m, + m,).cos

Giatoc clamy, My:a = 2 — g = g|Vola=-a,=a

m, +m, m, +m,

Truong hep 2: m; <my: Thi m, di lén, m, di Xuéng

P, -R,-2F, -F (m, —m, ) sime.— (2144 1,m) ) .cos

ms,

Giatoc ciamy, ny: a = =la= g|Vola—=-a=a

m1+m2 npt-n,

Bai toan 15: (Chuyén dong ciia hé vit noi qua rong roedong) €ho’co h¢ nhur hinh vé.
Biét my, My; M, = 0; gld surmy dilén — m, di xuéng
Taco: P,-T, =m,a,;2T,— B =ma,;s, = 2s, = dy)=2a,

= Giatoc cuiamy, my: |¢, =~———Z) g, =2a, =

2.(2m,—m,) g m; m,

mpst 4my m, +4m,

(2m2 —ml)g

Bai toan 16: (Luc twong tdc giitd'hai vt chuyen dong trén mdt phing nghiéng). Cho my, m,, , b, o
- Gia tri nho nhat ctia o dé chothai vattiuot xubng:

B +P >F, +F, =(m4#m,)g.sima>(um + t,m,)g.cosa

= tana >

- Luc tuong tic gitta m{%a my khi chuyén dong:

B.—E

ms;

m,

ms,y

Hmy + f,m,

+m,

—Fg=ma=F=hH -F, —-ma=|F=

= amin = 9

mm, (1 — 1) g-cos
m, +m2

ms;

Baitoan 17: (Tiuh dp hiec nén lén cau vong Ién tai diém cao nhdr)

o

2

v
5TR

j vo1 m: khoi lugng vat ndang; R: ban kinh ctia cau

Bai toan 18: (T%nh dp hec nén Ién cau I6m xuong tai diémthdp nhat)

oo

g+V—2
R

J vo1 m: khoi lugng vat nang; R: ban kinh ctia cau

Bai toan 19: (Tinh dp hec nén lén cau vong Ién tai vi tri ban kinh noi vt voi tam hop voi phwong thang

dimg 1 goc o)

2
N= m(gcosa—V—J
R
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Bai toan 20: (Zink dp luc nén Ién cdu I6m tai vi tri ban kinh ndi vit véi tam hop voi phuong thang dimg

2
1 goc o) N :m(gcosa—k%J

Bai toan 21: Mot 10 xo ¢6 do cimg k. Pau trén ¢b dinh dau dudi treo vat co khbi luong m:
-Chok, m tim do bién dang ctia 10 x0: Al :%

- Cho m, k va chiéu dai ban dau. Tim chiéu dai ctia 10 xo khi can bang; 1., =1, + %

Bai toan 22: Mat 10 xo ¢6 do ciimg k, chiéu dai 1 ¢t thanh 2 lo xo ¢6 chiéu dai 1;, L. P cung cua lo xo
ct: K =k-:k =k (Nh6 &~ 1)
1 1, ]

Bai toan 23: (Ghép lo x0). Cho hai 10 xo0 ¢6 d0 cling k, k, tim d§ clig tirong duong
- Ghép ndi tiép: k=k; + k. - Ghép song song: % = ki ¥ ki

Bai todn 24: Vit ¢ khbi luong m gafm vao dau mét 1o xo I]hc. L0 x0 ¢6 chiéu dai ban dau ly vadd cing k
Ngudi ta cho vat va 16 xo quay tron déu trén mot mét san nam ngang, true quay digqua dau 10 xo. Tinh toc
do goc de 10 xo dan ra mot doan x

kx

m (1, +x)

Bai toan 25: Lo xo ¢ d cimg k, chiéu dai tyr nhién , daugién €d,dinh dau dudi treo vat ¢6 khoi lugng
m. Quay 10 xo quanh tryc thang dimg qua dau trén cia 10 xo. Vativach mot duong tron ndm ngang, c6 truc
quay hop véi truc 10 xo mdt goc o

w=

- Chiéu dai ctia 10 xo lic quay: 1=1, + ——2
kcoso
- Toc do goc: o = 5
mg
l,coso +—=
k
Bai toan 26: Hai 10 xo: Lo x0.1 dai thém mot doan x,; khi treo my, 10 xo 2 dai thém x, khi treo m; thi ta
A s k, m, x,
luén co: L1 22
k, m, x

Bai toan 27: (Lurc qudn,tinh tac dyng vao vt treo trén xe chuyén dong theo phuong ngang) Mot vét
nang khoi lugng m, kich tinrée khong dang ke treo ¢ dau mot sot ddy trong mot chiée xe dang chuyén dong
theo phuongngangvdi giatoc a.

- Cho/gia toc 2= Goeléch clia day treo so véi phuong thang ding: tana =2 = o
g

4Cho gbe léch 0. = gia tdc cia xe: a= gtano,
Bai toan 28: (Chuyén dong trén vong xiec). Xét mot xe dap di qua di€ém cao nhat ciia vong xiéc. Dieu

kién dé xe khéng roi: v>./gR

Bai toan 29: (Luc cang ddy khi vt chuyén dong trong trong mat phang thang dumg) Mot qua cau khoi
luong m treo ¢ dau A cua soi day OA dai 1. Quay cho qua cau chuyén dong tron déu voi toc do dai v trong
mat phang thang dimg quanh tam O.

- Luc cang day cuc dai: T, = m(VT + gj

9 2
- Lyc cang day cuc tieu: T, = m(VT _ gj
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- Lirc cang day khi A &vi tri thap hon O. OA hop véi phuong thang dimg mdt goca :

2
T= m(VT+ gcosaj

- Luc cang day khi A &vi trf cao hon O. OA hop véi phurong thang dimg mot goca: T = m(VT - gcosa]

Bai toan 30: (Tink do bién dang ciia 1o xo treo vdo thang mdy chuyén dong thang dimg).
Treo vat ning c6 khéi luong m vao dau dudi mot 10 xo ¢d do ctmg k, dau trén cia 10 xo gin vao thang
may.

Truong hop 1: Thang may chuyén dong thang déu: Al = %
Trudng hop 2: Thang may chuyén dong nhanh dan déu di Ién , hoiic chuyén dong chamidan déu di
A s o K . m ( g+ a)

Xuong vol gla toc a: |Al = —

Truong hop 3: Thang médy chuyén dong chim dan déu di 1én , hodc chuyén dong nhanh dan déu di

xudng voi gia toe a: |Al = m(g-a)

k
Bai toan 31: (Ap e nén Ién san thang may). Mot vat c6 khoi lugng m d5f teén san cta thanh may.
Trudng hop 1: Thang may chuyén dong thang déu: N=mg
Trudng hop 2: Thang may chuyén dong nhanh dan déu.di 18, hoac chuyén dong chdm dan déu di
xudng voi gia tc a: N=m(g+a)
Trudng hop 3: Thang may chuyén dong chdm dan déu di 1én , hodc chuyén dong nhanh dan déu di
xudng voi gia tc a: N=m(g - a)

V. BAI TOAN VE CHUYEN PONG NEM NGANG
Chuyén djng ciia vat bi ném ngang tw do cao h voi van toc ban ddu Vo
— Chon truc Ox nam ngafg, Oy thang ding huéng xudng dudi, goc O ¢ vi tri ném, goc
thoi gian 1a lic ném. Phan tich chuyén dong cua vat thanh hai thanh phan
+ Chuyen dong theo plivong ngang Ox la chuyén dong thang déu.
+ Chuyén dong theo phu:ong thang du‘ng Oy la chuyén dong roi ty do.
— Céc thanh phan lyc, vantéc va gia toc:
+ Luc tac dung Iénvat: trong luc P = mg.

Voy =

+ Caethanhyphanwan toc ban dau: {VO" e

+€4c thanhphan gia toc: {:" -

y

Ox : X =Vt

— Céc phuong trinh chuyén dong: |

1 .
Oy : yzEth | 7

v L = Xma‘x
2 ¥ (quy dao chuyén ¥

o

o
[N}

—Phuong trinh quy dao: |y =

dong ném ngang 1a 1 nhanh Parabol).
_ VA A St ] WA Ve TV, . 2 2 _ \/ﬁ
Van toc ta1 vi tri bat ki: {VV gt =v =V + V= v+ (gt)
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va tana = ==
VX VO
. A .. 2h 2h LA
—XKhi vat cham dat: y =h; t= | — =|L=x__=v_[—| (L: tam bay xa)
g g
va van toc cham dat [v* =+’ + 2gh|.

CHUONG III. CAN BANG VA CHUYEN PONG CUA VAT RAN

1. Piéu kién cAn bang ciia mt vét chiu tac dung ciia hai luc khong song song: |F + F, =0 < F, =—F,
* Cha y: Tac dung cua mot luc len mot vat ran khong thay doi the dung khi diém dat ciia e dé.doi cho
trén gid cua no.
2. Qui tic tong hop hai luc
a. Hai luc c6 gid dong qui

- Phai truot hai Iyc d6 trén gid ctia chiing dén diém dong qui.

- Ap dyng quy téc hinh binh hanh dé tim hop lyc:|[F' = F, + F,

b. Hai lyc song song .
v Hop hai lyc song song cting chiéu (hinh 3.2):
F=F,+F,va % = (:1_2 (chia trong)
% Hop hai hec song song trdi chiéu(hinh 3.3):
- Song song va cting chiéu véi e thanh phan nao e6 ddlén 1n hon.
-Co6dolon bang hiéu hai d6 1on cta hai huc thanh phan
F= F1 - Fz
- Gi4 ctia hgp Iyc nam trong méat phang ctiahai lyc thanh phan va thda man
didu kién: j— - E— (chia ngoai)
3. Piéu kién cAn bang ciia mdt vat ran chiwrtac dung ciia ba luc:
a. Ba lyc khong song song ‘
- Ba luc phéi c6 gia dong phangwva dong qui.

_— —

- Hop Iy ctia hai lué phaitean bangvéi luc thir ba: | £ +F, = —F3
b. Ba luc song song (hinh 3.4)
- Ba luédo phai co gia dong phang A
- Laie,& trong phaingtroc chiéu voi hai Iuc ¢ ngoai.
{Hop Ne ctia haihyc ¢ ngoai phai can bang vai luc ¢ trong. A o B
Tirhinh 3.4)F + F, + F3=0 j’ a4 a2 >L
F,

F;=F,+F, va F-d (chia trong) YT 7

Hinh 3.4

Hh-o0
F2 dl

4. Cac dang cin bang
- Can bang khong bén
MOt vt can bang khong bén 13 khi n6 bi léch khoi vi tri can bang d6 thi trong luc tic dung 1én né kéo n6
ra xa khoi vi tri do.
Mot vat b 16ch khoi trang thai can bang khéng bén thi khong tur tré vé duge vi tri d6.
- Ciin béng bén
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Mt vat can bang bén 1a khi n6 bi 1éch khoi vi tri can bang do thi trong e tic dung 1én né kéo nd trd vé vi
tri do.
- Gin bang phiém dinh

Mot vat can bang phiém dinh 14 khi n6 bi khoi vi tri can bang d6 thi trong Iuc tac dung 1én no giit nd o' vi
trf can bang moi.
5. Cén bing ciia vt rin trén gia do nam ngang (c6 mét chan dé)
- Miit chén dé

Mt chan dé ctia mot vat 1a mét ddy c6 hinh da giac 10i nho nhét chira tit ca cac diém tiép xtc.
- Diéu kign cdn bang ciia mét vit cé mit chin dé

Gia cua trong lue phai di qua mét chan dé hay trong tam rot trén mat chan dé.
* Chu y : Trong tam cang thap va mit chan dé cang rong thi vt cang bén vimg.
6. Trong tam ciia mot vat ran
a. Dinh nghia

Trong tam cta vat rén 13 diém dit ciia trong luc tac dung lén vat.
b. Tinh chit ciia trong tim

- Mot luc tac dung vao vat ma c6 gia di qua trong tam s€ lam vat chuyén dong tnh tién.

- Moi lyc tac dung vao vat ma c6 gia khong di qua trong tam s€ lam vat chuyén dong vira quay vira tinh

tién.

Khi mét vét chuyén dong tinh tién ta c6 thé tinh gia toe chuyéhdong eiiand.nhef tinh gia tbe ctia mot chat
diém: =" >a="1

m m

Trong d6: m =khdi luong vat ran; F =hop Iuc c6 gia dilqua trong tam.
¢. Phuong phdp xdc dinh trong tim: c6 3 cach thuong dung

+P0i véi vét dong chét thi trong tim ciia vattriing voi tim di xtimg hodc ndm trén truc hay mat phang
d6i xtmg.

+ Duing cong thitc: [x, = 1y Xy M Xt ..+ 1, X, Zml.xl.
msm, ot m,
(x;latoadd cua phan tir thir 1 edkhdi lu’ong 1a m; m 13 khéi luong ciia vt).

+ Duing quy tic hop luc song song ciing chiéu dé tim diém dat ctia hop luc céc trong e tic dung vao cac
phan trcuavat (P, P, ..., Py).
7. Tac dung cita e déi véimot vaticé truc quay co dinh

- Lyc chi gay ra tic dung quay khigia cua luc khong di qua truc quay.

- Gia cua lue cang xa trueiquay thi tac dung lam quay vat cang manh.

- Varchi dimgyén néwluc tic dung co gia di qua truc quay.
a. Momen luc

Moémen ¢iia mot Iuc F vudng goc véi truc quay 1a dai lugng dic trung cho tac dung lam quay ctia luc
quanh truc do ya dugc do béng tich cta luc vdi canh tay don cuia no.
M=F.d ;F (N)laluc tic dung; d(m) la canh tay don.

Canh tay don d 14 khoang céch tir truc quay dén gid ctia luc.

Don vi cia mémen lyc M 1a Niuton.mét (N.m)
b. Piéu kign céin bang ciia mjt vt rin cé truc quay co dinh

- Tong hop céc luc tac dung 1én vat bang khong: Z F=0
- Tong cac Momen Iuc 1am vat quay theo chiéu kim dong ho bang tong cac Momen 1am vét quay theo
chiéu nguoc lai: EM yinicon = 2M, cuockpr | hay ZM = ZM

PHAI TRAI
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Chu y:
- Quy tic momen I con dugc 4p dung cho ca truong hop mét vét khong co truc quay cd dinh, néu nhur
trong mot tinh huong cu thé nio d6 & vat Xuat hién truc quay.
- Khi mot vét rin quay quanh mot truc ¢b dinh, thi moi diém ctia vét c6 cling toe do goc o
- Vit quay déu thi » = const. V4t quay nhanh dan thi o ting dan. Vat quay chim dan thi » giam dan.

8. Ngiu hre
a. Dinh nghia: Hai luc song song, nguoc chiéu va c6 d6 16n bang nhau, nhung co gia khac nhau va cling
tac dung vao mot vat goi 1a ngau Iuc: F,=F,=F

b. Tac dung ciia ngﬁu luc doi voi mot vt rin:
+ Truomg hop vit khong co truc quay co dinh;

Néu vét chi chiu tac dung cua ng?tu luc thi n6 s€ quay quanh mot truc di qua trong tam va vaiong goc vol
mit phang chira ngau lyc.

+ Truong hop vit co truc quay co b dinh:

Dudi tac dung cua ngau Iy vat s& quay quanh truc ¢ dinh d6. Néu truc quay khong dilqua trong tim thi
trong tAm ctia vt s& chuyén dong tron xung quanh truc quay.
¢. Momen cua ngﬁu luc

- Biic trumg cho tac dung 1am quay vét rin ctia ngau luc

M= Fl.dl + Fz.dz
M= F(d1 + dz) =Fd
Trong do:
F=F 1= F 2
d=d, +d, =khoang cach giira hai gi4 cia hailiic Fiva £

- Pon vi cia moémen ngau lyc: N.m

- Bic diém ciia mémen ngdu hee: Khong phu thude vao vi tri ctia truc quay, vudng goc voi mit phang
ctia ngau lyc.

CHUONG IV. CAC PINH LUAT BAO TOAN

I. PONG LUONG. PINH LUAT BAO TOAN PONG LUONG
1. Pong lugng:
- Pong lugng cuia motwat co khoi lugng m dang chuyén dong véi van tbc v 1a dai luong
dugc xac dinh bé1 cong thic:{p=mv (p cung hudng voi v )
Vé @6 16m: < mv|
Trong d6sp lasdong lugng (kg.m/s),m 1a khdi luong (kg),v 1a van tde (m/s).
- Dongluong cuahé vit:
4 Néu: (ﬁl,ﬁ2)=a:>p=\/pf +pi +2p,p, cosa
+NéU: o TTi)z =p=ptp,

+ Néu: 131 T‘L];z:>p:|p1_pz|
+ Néu: ﬁllﬁsz:\/p12+p22
+Néu: p1:p2:A:>p:2ACOS%;

Vélnéu a=120°thi p=p,=p,=4
2. Pinh li bién thién dong lwong (cach phat biéu khac cia dinh luit I NIUTON)
Do bién thién dong lugng cua mot vat trong mot khoang thoi gian nao do bﬁng xung
luong cta tong cac luc tac dung 18n vat trong khoang thoi gian do.
Ta co: AP = FAt Hay P,— P = FAt| hodc |mv, —mv, = FAt
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Néu v, Y, :>|Ap|:m(v1 +v,)=F.At
Néu v, /' /%, =|ap| = mlv, —v,| = F At
Trong d6: m 13 khoi luong(kg); vi,v, 1a van tde(m/s)
F 1a luc tac dung(N); Az la thot gian(s)
3. Dinh luat biao toan dong lwgng:
“Téng dong lwong cua mot hé co lap la mot dai lwong bao toan”.
Ta co: |p,+p, = p;+ p;| hay |my, +m,v, =my; + m,v;| (*)
Chiéu (*) lén chiéu v, ta gidi ra dai luong can tinh
Trong d6: m,;, m, 12 khéi luong cua cac vat (kg)
v1, v, 1 vat tdc cua cac vat trude va cham (m/s)
vi,v; 1 vat tbe cua cac vat sau va cham (m/s).
4. Va cham mém: Id va cham khéng dan hdi, sau va cham hai vat-dinh_chdt vao'nhau va
chuyén ddng véi cung vdn toc gibng nhau.
+ Truoc va cham: Vat A khoi luong m; ¢6 van tde vy Vat B khoi lugng m, ¢6 van tdc v,
+ Sau va cham: Ca hai vat dinh vao nhau va c6 ciing van toe"5

4 . ~ id \ A g = - —l — — m‘_}. +m‘7
Ap dyng dinh luat bao toan dong luong: P =P, < (m 4 m, Y=mdh +m,v, = [V = ——1—22
m1+m2
A ~ - my, +m,v
Néu v, /" /v, = lv=—11——22
ml+m2

A — my, —m,Vv. * A \ <A —
Néu v, N\ v, = |v="-"1—221(chon chied(+)lachicu v )
m, + m,

Chii y: Trong va cham mém khong cé*bdeytoan co ning vi c¢o nhiét luong Q téa ra trong

qua trinh va cham: Q=W AW, :%mlvf +%m2v22 —%(m1 +m,)v

2

5. Chuyén dong bz"mg phaniuec:
Chuyen dong bang phan lirc 13 chuyén dong ctia mot vat tu tao ra phan lyc bang cach

phong vé huéng nguoc lai mot phan cia chinh no.

Néu ban dau vat dimggyén: 0=MV +my = V——% R

M, V 1a khéi luong/vantoc elia vat; m 1a khoi luong ciia khi
* Bai toan tén lvaxdangsbay ma phut khi ra sau:

D, =P, <:>MI70 :(M—m).l7+m.17 N :MVO +my

:>MVO:(M—m)V—mv M—m

M: khoilugng cua tén ltra (bao gdm ca khéi lwong m cua khi)

Vo, V: van téc cla tén ltra trude va sau khi phut khi; v: van tdc khi.
II. CONG VA CONG SUAT
1. Dinh nghia cong trong truong hop tong quat:

Khi luc 7 khong doi tac dung 1én mot vat va diém dat cia luc d6 chuyén doi mot doan s
theo huéng hop véi hudng cua lyc goc « thi cong thuc hién boi luc d6 dugc tinh theo cong
i 4= Frooma
Trong do: F 1a luc tac dung (N)

s la quang duong vat di duoc (m)
a 13 goc hop gitra luc tic dung voi phuong chuyén dong
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2. Bién luan:
+ Néu cosa >0 thi lyc thuc hién cong duong (A>0)
+ Néu cosa <0 thi lyc thuc hién cong am (A<0)
+ Néu cosa =0 thi Iyrc thue hién cong bang 0 (A = 0)
Chu y:
- Cong cia trong lyc: Ay, = mghy, = mg(hs-hy) (J)
(hy»: 1a khoang cach giira diém dau va diém cubi theo phuong thang ding).

1
- Cong ciia lwe dan héi: |Argno=W1 — Wy, = Ek(xl -X3)

k (N/m): do cting 10 x0; x;(m): do bién dang dau; X,(m): do bién dang cubi.
- Cong cua lyc ma sat: Ap,ys =—F, .8 =—uNs <0 J)
- Cong cua phan lyc: Ay=0
3. Khai ni¢m cong suat: ‘
Cong suat la dai lugng do bang cong sinh ra trong mot don vi thot gian.

Cong suét trung binh: P = % ; Cong suat tic thoi: P = Fv.cose

Trong d6: P 13 cong suat (Jun/gidy(J/s) hoic Oat (W))
A la cong thuc hién (N.m hodc J)
t la thot gian thyc hién cong (s)
v 1a van toc tire thoi tai mot thoi diém dangxétian/s)
*Chuy: 1kW=1000W; 1kJ = 1000J

!

4. Hiéu suat: |H :%<1 voi: A 1a cong clia luc phat dong; A’: cong c6 ich (4'=4-|4, |)

IIL. PONG NANG
1. PDOng nang: l1a dang nang lugng cua vat gan lién voi chuyén dong cua vat.
Ta co: W, = %.m.vz Don vi: m (kg); v (m/s); Wy [Jun (J)]
Chui y: - Dong nang la'dai luong vo hudng va 1}16n luon duong.
- POng nang co tinh twong doi (vi van toc co tinh tuong do1).
2. Dinh ly dong nang: Do bién thién cua dong nang bang cong ctia ngoai luc tac dung 1én

vat, néu cong nay dirong thi dong nang tang, néu cong nay am thi dong nang giam.
Am= A‘ngoailuc =Wy, =Wy =AW, | (Hay AW, =W, =W, = ZAngoailuc
Trong d6: 4,13 céng cua vat khi dich chuyén tir vi tri 1 sang vj tri 2
AW ¥, —w, 1a d bién thién dong ning cta vat
Chii y: 0 + Néu 4,0 thi Aw,)0: dong ning cla vt ting
¥ Néu 4,(0 thi Aw,(0: dong ning cua vat giam
IV. THE NANG|

1. Thé ning trong trong truong:
- Cong thirc thé ning trong truong: W, =m.g.z=mgh|(J)
v6i: z=h (m): khoang cach thang dung.
* Lwu y: Trong bai toan chuyén dong cta vat, ta thuong chon gdc
thé nang 1a tai mit dat, con trong trudng hop khao sat chuyen dong
clia vat trén mat phang nghiéng, ta thuong chon gbc thé ning tai
chan mat phang nghiéng.
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* Chu y:

+ Thé nang la mot dai luong vo huong c6 gia tri dwong hodc am;

+ Thé nang c6 tinh tuong d01 vi toa d6 cua vat co tinh tuong ddi, nghia 1a thé ning
phu thudc vao vi tri ta chon lam gbc thé nang.
“Pinh ly vé thé nang: Cong cua trong lyc bang hiéu thé ning tai cac vi tri dau va cudi, tic

1a bang d6 giam thé ning.
A, =4, =W, =W, =AW,

12

Trong d6: 4,14 céng cta trong luc chuyén tir vi tri 1 sang vi tri 2
AW, =w, -w,, 1a 40 giam thé ning
* Chii y: +Néu 4,)0 thi Aw)0 : thé ning cua vat giam
+Néu 4,(0 thi AW(0 :thé ning cta vit ting
+ Néu quy dao chuyén dong cua vat khép kin thi 4, =0
2. Thé ning dan hoi:

A < \ Ne At gt A1 1 1
- Theé nang dan hoi d6i voi mot 16 xo: (W, =§.k.Al2 = E.k.x2

()

Véi: Al=1-1,(m): d6 bién dang ctia 10 xo tinh tir mot vi tii ban dau chon
lam gdc khi 10 xo chua bién dang.

- Cong cua luc dan hoi bang do gidm thé nang dan hoi:

1
Ay =Wy =Wy, = E'k'('xlz — %) @)

V. CO NANG VA DINH LUAT BAO TOAN CO NANG| ,
1. Co nang: Co nang cua vat bao gom dong nang,cua vat c6 duoc do n6 chuyén dong va thé
nang cua vat c6 dugc do nd tuong tac.

. U 1
- Co ning trong trudng cua yét tai motidiem: |W =W, +W, = Emv2 +mgz| (J)

- LA e 1A 2 : 1 1
- Co nang dan hoi cua hé con laclo.xo la: |W =W, +W,, = Em.v2 +§.k.(Al Y1)

2. Pinh luat bao toan co nang: ,

“Co nang cua mot vat chivehiu tac dung cua nhitng lyc thé luon duoc bao toan”™
W = const & W, =W, | W, + W, =W, +W,
* Pinh ly bién thién co'niang (khi vdt chiu thém tic dung ciia nhitng lywc khong phdi la

liee thé sihw: Twe canplyc ma sat...): |AW =W, =W =24\ e shai e e

“/Baistoan vatitruwot xudng mit phang nghiéng goc «, van toc ciia vit tai chan mit
phang nghiéng:

- Néu khong ma sdt: |v,,,, =2gh =[2gl.sina

- Cé ma sdt: Ve = \/ 2g(.(sina — pcosa)|(¢(m) chiéu dai mat phing nghiéng)

* Bai todn tim dp cao h dé dpng néing bang n lan thé nang (w,=nw):

Ta co: Wo WoW ow oy [y 2o
"W, W, h n+1
v2
Vi |Mnax = i : 1a d0 cao cuu dai (v,: van tdc lac ném & mit dét)
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VI. BAI TOAN CON LAC PON
v Co nang: W =mg/ .(1 - coso) = mghy,

= J2g! (st — cosqy) |=> v, =[220.(1-cosa,) khi vét qua VTCB (0=0).

Vun =0 khi vat qua vi tri bién (a=ay).

v' Vin toc: ||V,

v’ Luc cang ddy: T, = mg(3cosa — 2¢osay)
=T, =mg(3—2cosa,) khi vat qua VICB (0=0).

T, =mgcosa, khi vat qua vi tri bién (o=ay).

CHUONG V. CHAT KHI

I. THUYET PONG HOC PHAN TU CHAT KHIi
1. Noi dung thuyét dong hoc phan tir chit khi:

- Chat khi duoc cdu tao tir cac phén tir c6 kich thude rat nho (c6 thé coi nhu chat diém).

- Céc phén tir chuyén dong nhiét hdn loan khong ngimg. Nhiét do cang cao thi vén tdc
chuyén dong nhiét cang 16n.

- Khi chuyén dong, cac phan tir va cham véi nhau lamsehung bisthay doi phuwong va véan
tdc chuyén dong, hodc va cham véi thanh binh tao nén Ap sudticta chat khi 1én thanh binh.
2. Khi li twéong:

+ Pinh nghia: Chat khi trong d6 cac phan tir dirgc cei nhu 1a chat diém va chi tuong tac
khi va cham goi 1a khi 1y tuéng.

+ Tuén theo dinh luat Boilo-Mariét, Séac lo.

* S mol: n=-_m_V _, _m
N, M 224 1
% CA A L A Lo m V m
80 phan tu/nguyén tir:\N =nNy,=—N /=——N,=vN,=—N,
M 22,4 P
*Khéilu’g’ng: m:aniM: 4 M:v,uzi,uz y7i
N, 22,4 N, 22,4

VW, =6,02.10% mol ™' : hang s6 Avégadré

* Khéi lwongwiéng:

D=%:>m:DV:>V:

m

I1. CAC QUA TRINH BIEN POI TRANG THAI CUA KHIi Li TUONG

1. Thong $6 trang thai (p,V, T)
2. Phuong trinh trang thai caa khi li twong:
V. _ p.V, P, P
= R = [E—
T T, D, T,D, Hay 7 const

. Phwong trinh Mendéléep — Clapayron:

RT =vRT =L RT

pV =nRT =" RT =
M N, H
Véi: + R 1 hang s6 khi: Khi ldy R = 0,082(atm. ! /mol.K) thi don vi ciia:p(atm) va V(lit)
Khi ldy R =8,31(J/mol.K) thi don vi ciia: p(Pa) va V(m’)
=M : khbi lugng mol cua chat khi; v=n: s& mol.
V(m®); M va m don vi twong tmg nhau.
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4. Cac diang qua trinh

a. Qud trinh dang nhigt: T = hing s6 =>

=

Vi = P2V2
&=& < |pV=hs
P, Vi

;(m=DV,=D,V,)=

&:

b,

-2

D

D,

+ DL Béi-lo-Ma-ri-ot: Trong qua trinh ding nhigt cia mot chit khi nhét dinh, ap suat ti 1€

nghich véi thé tich:

p ~% (p ti 1€ nghich vo1 V)

Chit y: Trong d6 thi (P,V) duong dang nhiét 1a 1 dudng hypebol.

p \4 | p
k 1
Y ! I 0 -\
b. Qud trinh dang tich: V = hing s6
A_£A P, _ T 3 X
=|—=—o |—t=—1 < |Z_hing so=|p + T
L T, p, T, §

+ DL Sac-Lo: Trong qua trinh déng tich cua mot chatikhi‘nhat dinh, ap suét ti 1€ thuan
v6i nhiét d6 tuyét doi: | p ~ T | p ti 1é thuan véi T°K; p ti 18 vai t'C
Chii y: Trong hé toa do (p,T) duong dang fich\la 1'@dong thang di qua goc toa do.

V 4

»

-
\=

c. Qud trinh ding dp: P.= hang\sd6 =>

n
Tl

vy
T2

<~

?=h§ng s =

+ DL GayLuyxae: Trong qua trinh déng dp cua mot luong khi nhat dinh, thé tich ti 18
thuan/oi nhiétido tuyét déi: |V ~ T| V ti 1é thuan véi T°K; V ti 18 véi t°C

Chit yi: Trong hé'toa do (V,T) dudng dang ap 1a 1 dudng thang di qua goc toa do.

v

p

p

A

ThS. Nguyén Manh Truwong - DD: 0978.013.019

27

Website: ThayTruong.Vn



I11. CAC DANG TOAN CO BAN VE CHAT KHI

1. Bai toan 1: Bai toan lién quan dén d6 thi khi 1y twéng:
v' Cho @6 thi biéu dién cac qua trinh bién doi trang thai ctia mot khoi khi Iy tudong xac
dinh. Poc tén cac déng qua trinh va ve€ lai do thi trong cac h¢ truc (p,T) va (V,T).
Giai:
Tu (1) sang (2): dzjm dang nhiét (V tang, p giam) DA(I (3)
Tu (2) sang (3): dang tich (p tang — T tang)
Tur (3) sang (1): dang ap (V giam — T giam)

Vi

YOI vi @), (3 0 >
/[(2) . ) R
0 . 0 2

v' Trong ho dwong ding nhiét, nhitng dwong nam trénycé nhigt dé cao hon nhitng
dwong nam dwoi:

A
P T dd thi ta théy: Vi=Vyvap,>p
Theo dinh luat Sac'lo: T ti 1€ thuan vai p;
Slly ra Tz > T1
0

v' Trong ho dwong ding tich, nhitng,dwong nam trén cé thé tich nhé hon nhitng
dwong nam dwoi:

V, Ti @b thi ta théy: T,=Tyvap,> pi
p 1 ! (V2 < V4) Theo dinh luat Boilo — Marri6t: V ti 1€ nghich véi p
/(é) Suy ra V, <V,
[
el
0 L,=T T

v Trong ho dwong ding dp, nhitng dwong nam trén cé dp sudt thip hon nhitng
dwong nam dwdoi :

1 2 1 14
v ' (P2 <p1) Tur d6 thi ta thay: T, =T, va V, >V,
@) Theo dinh luat Béilo — Marriot: V ti 1€ nghich véi p
/Pl Suy ra: p, <p,

(1

T,=T, T
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2. Bai toan 2: Bai toan bom khi vao binh (nhiét d9 khong doi):
Ap dung dinh ludt Béi lo — Marriot: p,V, = p,V>

Trang thai 1 (trude khi bom khi) Trang thai 2 (sau khi bom khi)
° V1=V0b+nV0 o V;:Vb ) i
+ Vo=V, (Itc dau binh chtra khi) (vi khoi khi chi€ém toan b thé
+ Vp=0 (lic dau binh khong chira khi) tich binh chira)

+ Vo thé tich mdi 1an bom.
+ n: sO lan bom
e p; baicho e p> bai cho

3. Bai toan 3: Bai toan lién quan dén trang thai khi trong 6ng chira thiiy,ngén:
A’p dung dinh ludt Boi lo — Marriot: 1V1 =p,.V;
(Ap suat gay ra boi cot thuy ngan ding bang do cao cua cOt thuy ngan)

Cac thong so trang thai cua khi trong ong:
v/ Khi 6ng nam ngang: v' Khi ong nghiéng géc o so voi phuong
ngang (miéng dng O trén):

P = Py L 5 ch
V=S.1, < _
) ’ ” Hg , Py Pt hisina
Khi Ong thdng dung (miéng Ong & A
trén): Vs TS
Py =Pt h Hg j)l
V. =S/ \ v' Khi 6ng nghiéng goc a so voi phuong
I ! U b |ngang (miéng ong & dudi):

v Khi 6ng thang dung( (miénghéng o Hg
dudi): —1p.-hsi h !,
I p, =p,-hsina 7
Ez

p, =p,-h V, =S.¢, N
V, =S./, Hg ] h

4.Bai toan 4: Gigtthuy ngan nim cin bang trong binh co phan miéng 6ng nim ngang:
Giot thuy ngan nam cén bang khi 4p sudt trong binh can
bang voi ap, §uat khi quyén bén ngoai. Khi ting nhiét do khi <L

trong binh thi ap suat tang, giot thuy ngan dich chuyen ra ngoai -

cho dén khi ap suit cdn bang vé&i ap suat khi quyén va nguoc
lai.

v,

Str dung dinh luat Gay-Luy-xac dé giai bai toan: % -

V,=V,+S.L,
Goi Ly, L, 1a chiéu dai ¢t khong khi & phan 6ng nam ngang, ta co: V.=V +SL
2~ Vb )
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5. Chu y:
a. Cong thirc tinh dp suit. |P = I;—

b. Ap suit thiiy tinh 6 dé sdu h: [p = p, + pgh
»,14 ap suat khi quyén & bé mat thoang ctia chét long - don vi: Pa
p 12 khéi luong riéng ctia chat 1ong — don vi: kg/m’.
h 1a d§ sau — don vi: m
c. Cac don vi thuong dung:
+ N/m” hay Pa ( SI) + IN/m*= 1Pa
+atm Vat Iy: latm = 1,013.10° Pa
+ at trong ki thuat lat = 9,81.10" Pa; ImmHg = 133Pa = 1torr
+1m’ =10°dm’ = 10’lit = 10°cm’ = 10°mm’
+ T =273 +t lanhi¢t do tuyét ddi (K); Vidu: t= 27°C = T=273u27 =300 K

CHUONG VI. NHIET PONG LUC HQC

I. NOI NANG VA SU BIEN THIEN NOI NANG

1. NOi nang:

- Noi ning ctia vat 1a tong dong nang va thé nang chacacphan tir cau tao nén vat.
Noi nang ky hi¢u 1a U; don vi Jun (J).

- NOi ndng cua mot vat phu thudc vao nhiét do va thé tich cta vat: U = f(T, V)

U = Wy(p/tr) + W(pltwr) = 1(T,V)

* Chu y: Khi 1y twong W(p/ttr) = 0 = U =3\W4(p/tt) = f(T)

2. Po bién thién ndi ning:

Trong nhiét dong luc hoc nguvi/ta khong quan tim dén nodi ning ctia vit ma quan
tam dén do bién thién ndi/nang AU clia-vat, nghia 13 phan ndi ning ting thém hay
gidm bdt di trong mot qua trinh.
AU =U,(sau) — U (trwére)

Néu: AU>0-U, >U4Nbinang ting
AU <0 - U,<%,: NO1 nang giam
3. Hai cach lam thay déi/ndiming:

Thuyc hién cong Truyén nhiét

Noi ning (U) Lam thay d6i U Lam thay d6i U

Pacdiém | €6 su chuyén hoéa tir cic |- Qua trinh lam thay doi noi ning khong
dang nang luong khéac|cd su thuc hién cong goi la qua trinh

sang nd1 nang. truyén nhiét.
Vi dy: Co ning sang ndi|- Khong cé sy chuyén hoéa ning luong
nang khac sang noi ning; chi c6 sy truyén ndi
nang tu vat nay sang vat khac.
Vidu - Lam noéng miéng kim |Lam néng miéng kim loai bang cach
loai’bebmg ma sat; nhung vao nudc nong.

- An xudéng manh va
nhanh pit-tong cua xilanh
chtra khi, thi thé tich khi
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trong xi lanh giam dong
tho1 khi nong 1én.

Cong thire [AU = 0= meAd]
(A > 0: vat nhan cong) + Q> 0: vat nhan nhiét luong (thu)

+ Q <0: vat truyén nhiét luong (toa)

4. Nhiét lwgng:
S6 do do bién thién cia nodi ning trong qué trinh truyén nhiét goi 1a nhiét luong
(con goi tit 1a nhiét).
Ta co: AU =Q va Q=mcAt
Trong do: Q 1a nhiét lugng thu vao hay toa ra (J)
+ Vat nhan nhiét lugng (thu): Q >0
+ Vat truyén nhiét lugng (téa): Q <0
m 1a khoi luong cua vat (kg)
¢ 1a nhiét dung riéng cta chat (J/kg. K = J/kg.do)
At=t, —t, 1a d6 bién thién nhiét d6 (°C hodc K)
5. Phan tich: Noi nang — Nhiét nang — Nhiét luwong:

NOi nang Nhiét nang Nhiét lugng

U = Wy(p/tit) + W(p/tit) | Nang luong cua chdyén | Lwong”nhiét ning ‘bién doi
(Dang nang lugng) dong nhiét: W = Wy(pltir) ptrong qua trinh truyén nhiét.

Doi v6i khi 1y tuong thi Noi niang dong nhat véi Nhiét | (Khong phai 1a dang ning
ning. luong)

II. CAC NGUYEN LY CUA NHIET PONG LUC HQC

vatlypt.com

I. NGUYEN LI I NHIET'PONG LUC HQC (NDPLH): Q>0 Q<0
1. Phat biéu nguyén Ii: Vit nhdn nhiét leong Vit truyén nhiét luong

¥

D¢ bién thién ndi ning: clia\hé bang tong cong va nhiét
lwong ma hé nhan duoc.
Taco: AU=Q +A
Trong dopA laedng (J)
AU 1a,do’bién thi€én ndi nang (J) T whpteon
AU >0 NO1 nang cua h¢ taing — AU <0: NO1 nang cua h¢ giam.
* Quy woc vé'diu ciia nhigt lwong va cong:

Q> 0: H¢ nhan nhiét lugng - Q<0:H¢ truyén nhiét luong
A > 0: H€ nhan cong — A < 0: H¢ thuc hién cong
2. Van dung:

a. Qua trinh dﬁng tich: AVv=0= 4=0 nén AU =0 —»Nhié¢t lugng ma chit khi nhan
duoc chi lam ting ndi nang. Qua trinh dang tich 14 qua trinh truyén nhiét.

b. Qud trinh ding nhiét: AT=0=AU=01én Q= - A

¢. Qud trinh ddng dp

- Cong gidin nd trong qua trinh dang ap: A’ = p(v, —V,) = p.AV
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p=hingso : ap sult ctia khoi khi.
V.,V,: 1a thé tich lic d4u va ldc sau cua khi.

- Co thé tinh cong bang cong thirc: /1’=‘DTV1(T2 -7) (vi 7, :Vl.%; néu bai toan khong

cho V,).
Pon vi thé tich V (m?), don vi clia 4p sudt p (N/m?) hoac (Pa). 1Pa=1-L
m

II. NGUYEN Li II NHIET PONG LUC HQC
1. Qua trinh thuan nghich va khong thuan nghich:

a) Qua trinh thudn nghich:

Qua trinh thuan nghich la qua trinh vat tu tr& vé trang thai ban dau ma khong can
dén su can thi¢p cua vat khac.

b) Qua trinh khong thudn nghich:

Qua trinh khong thuan nghich 1a qua trinh chi co thé xay ra theo mot chiéu xac
dinh, khong thé tu xdy ra theo chiéu nguoc lai. Muén xay raheo chiéu nguoc lai phai
can dén sy can thiép cta vat khac.

2. Nguyeén li II nhiét dong luc hoc:

- Cach phat biéu cua Clau-di-ut: Nhiét khéng thégw triyén tir mbt vt sang vit néng
hon.

- Cach phat biéu cua Cac-nd: Pdng co nliét khong thé chuyén héa tit ca nhiét
lwong nhan dwoc thanh cong co hoc.

3. Hiéu suat ciia dong co nhiét:

_lo-of
o 9
Trong do: , P

Q; 1a nhiét lugng cung cap cho,bo phan phat dong (nhi¢t i
luong toan phan).

Q; 1a nhiét luong tdafka (nhiét luong vo ich)

A =Q, — Q, 1a phan nhiétTyong chuyén hoa thanh cong.

- Higu sugt Iy twong! i, =& % -1 - % vaH<H
1

1

Taco: |H=

Ngut’in nong T,

max

Véi: T4 12 nhigt do ¢wira nguon nong; T, 1a nhiét dd ctia nguodn lanh.

CHUONG VII. CHAT RAN VA CHAT LONG. SU CHUYEN THE

1. Ung suit: |o =

g - Pon vi N/m’ hay Pa

-1, |l
Ll
2. Pinh luat Hiic vé bién dang co caa vat 1,‘5’111: ’ ‘ )
Trong gi61 han dan hoéi, d bién dang ti doi ctuia vat ran (hinh tru dong chat) ti 1€ thuan voéi
A/

ung suat tac dung vao vat do: |¢ = o= aoc|; vol: «a 1la hé so ti €.
0

Do bién dang ti d6i: |¢ =
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3. Lwc dan hoi: |F, =0.5 = S.E‘?—l‘ =k|A]

0

S

vO1: o

A 1A

r
al S

Al| - |Al
0 ZO

Véi |k = EZ| (N/m) goi 1a d6 cting hay hé s6 dan hoi.

ly

<N SN 0 A

+ Ong mao dan dit trong chat 1ong: |

_ 4o
dgp

+ Muyc chat 1éng con lai trong ong mao dan dit trong khong khi (héi2dau)s, |#

. D6 né dai [Al =/—1], = al,At|trong 36 « 1a hé s6 no dai, don vi 1/K hay K.
. Sw né khoiJAV =V -V, = pV,At| trong d6 B goi 12 hé sb né khoi voi S =3a
. Lwc ciing bé mit: v6i o 14 hé s6 cang mit ngoai (N/m)

. Do dang lén cao (hay ha xuong) trong ong mao dan:

(ho 1 dau)

8o
dgp

2h

8. Nhiét nong chay: 0 = Aim vo1 A 1a nhié¢t nong chay riéng (J/kg)
9. Nhiét hoa hoi: v6i L: 1a nhiét hoa hoi riéng (J/kg)
10. P$ am twong doi (f) cua khong khi bang thuong s6 cua @0 am tuyét doi cua khong khi

va do am cyc dai ing vo1 cung nhiét do:

£

%)

_a

A

(7o)

Trong do6: ala do am tuyét ddi, A 1a @6 am cuc dai_cua khong khi ¢ cung nhiét do.
Vi du: O 28°C trong 1m’ khong khi ¢6 23g hoifudc. Vay £, = %z 90,15%

VAT LY THAY TRUONG
Nhin hoc sinh Hoc thém mon Vatly tir Lop 6 dén Lop 12
Lién hé: 0978.013.019 (Thay Trwong) - Facebook: Vat ly Thay Trwwong
Pia chi: P6i dién 42 Nguyén Pwong - TP. Pleiku (Gan Trwdorng CDSP Gia Lai)
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