m VIEN VAT LY KY THUAT - PAI HQC BACH KHOA HA NOI

CONG THUC VAT LY PAI CUONG I - PH1110 & PH1111
(Co hoc — Nhiét hoc)
CHUONG 1. PONG HQC CHAT PIEM
1. Chuyén dong thang déu va nhirng dai lrong dic trung

Vv = const
- Van tc, gia toc va phuong trinh chuyén dong: {a =0 —>Xx =Vt

s=wt
2. Chuyén dong thing thay déi déu

Y v=y,+at
- Vén toc va gia toc: .
a = const

. 1 1
- Phuong trinh chuyén dong: s = vt +§az‘2 =S X=X, +Vt+ Eatz.

- Hé thure lién hé: v —vg =2as.

3. Chuyén dong tron

Y . A ALK £ a =—=wr oo - A .

- Gia toc hudng tdm va gia toc tiép tuyén: r . Vo1 = const_gia toc goc.
a, = pr

s LA \ Ao 2 2 _ 4 2
- Gia toc toan phan: a = \/an +a;, = r\/a) +p°.

NS e 1n 2 2zr
- Mot s0 cong thuc lién hé: v=wr; T =—=—.

] %

w, =, + Pt
- Phuong trinh chuyén dong: < ¢, = @, + o, +% Bt

f = const

w = const

- Truong hop chuyén dong tron déu: { .
P, =@y T Ot

4. Chuyén dong roi ty do

v=y,+gt
- Van toc va quing duong chuyén dong: 1 ,— v —v =2gs.
Ss=vt+—gt
2
2h

- Thoi gian roi tir d6 cao & dén khi cham dat: t = |—.
g

5. Chuyén dong parabol (chuyén dong ném xién)
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- Quy dao 1a nhanh parabol c6 bé 16m quay xudng: y = —%xz +xtana.
2v,cos’a
2 2
A . v, sin 2« v, .
-Tamném xa: L=—""——. = L =-" khi a =45".
g g
2 2
A . vy sin” 2¢
- Do cao cyc dai: h,, =—"—. VA
2g -
v
V2 V2 hmaxf------------
-Ban kinh cong: a,=— > R=—.
R a,
) g
Z V= VO VO
* Tai goc: S R=
a,=g.cosa g.cosa ;
 an vV=v, =YVy,C080 VSCOSZCZ
* Tai dinh: —>R=—"—\ .
a,=g g o >
— \ a, L
g=4a +a’ 4 J
. . |a =gcosa SN
- Gia toc: > v g
a,=gsmao tana ==

Yy

CHUONG II. PONG LUC HQC CHAT PIEM
1. Cac dinh luiat Newton

- Dinh ludt Newton thir nhét. Néu mot vat khong chiu tac dung cua luc nao hodc chiu tac
dung cua cac lyc co hop lyc bang khong thi no gitv nguyén trang thai dung yén hodc chuyén
dong thang déu.

> F=0=a=0.

- Dinh ludt Newton thir hai: Gia téc ciia mot vt cung huwong voi luc tac dung lén vat. Do lon
cuia gia toc ti I¢ thudn voi do lon cua luc va ti 1é nghich voi khoi luong ciia vat.

S Fomama-2l.
m

- Dinh ludt Newton thir ba: Trong moi truong hop, khi vat A tac dung lén vat B mot lyc, thi
vdt B ciing tac dung lai vat A mot luc. Hai lyc nay co cung gia tri, cung dé lom, nhung nguoc
chiéu.

FAB = _FBA.
2. Mt s6 loai Iwc co hoc

-Lycmasat: F, = uN. véi 1 hé sé masat, N ap luc.
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2 2
. A my r A A an o aA
- Lyc hudng tam: F,, = - Luc quan tinh li tm trong chuyén dong tron deu: F, = F;, =

- Lyc cang (xét vat m; voi mo): 7' =m,g —ma =m, (g—a).

3. bong luwgng va xung luwgng

ty t
- Po bién thién dong luong: Ak = kj—ic? = Ith. voi j Fdt1a xung lugng cua lyc F trong

4 4

khoang thoi gian tir 1, —> ¢,.
- Xung luc: Ap = F.At.

4. Cac loai va cham

Dong nang Dong luong
2 2 2 2 —_
mv, Ly, _my, v, T o
: 2=y PPy =pi+D
Va cham dan hoi 2 2 2 2 e

2 2 2 2 = > ’
S mVE+mVE =my? +myyy. | T MV T Y, =+ my ;.

my, +m,v, =(m +m2)v
Va cham khéng dan héi Khong bdo toan. - m1‘71 + ng
—y=—11__22

m, +m,

5. Moment djng lwgng
- Lién hé gifta moment ddng lugng va dong lugng: L=rx ;

- b6 16n moment dong luong: L =rmv.sin@ = mr v. hay L=Io.

CHUONG IIL. PONG LUC HQC HE CHAT PIEM. PONG LUC HQC HE VAT RAN

1. Dinh luét bio toan djng lwong
- Bong luong: ;9 = mv. - Bao toan dong luong: z; = Z;’
2. Bdo toan moment dong luwgng
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- Phuong trinh co ban ctia chuyén dong quay: M=1I ,Z’

- Bdo toan moment dong luong: ZI+Lﬁ2 = L_'1+L_'2 - 1151+1252 = IlaT'lJrIZa)—'z.

- Pinh 1y v& moment dong luong: ZM ;= ‘i’—f
w=0a,+ [t

- Céc phuong trinh dong luc hoc: @ =@, + ot + %ﬂtz .
®’ -, =2fp

3. Moment qun tinh ciia cac loai vat rin

- Moment quén tinh cia vét ran bat ky dbi voi tryc quay:

I=2Amlrl. = I r*dm.

object
- Moment quan tinh ctia chat di€m c6 khoi luwong m doi véi truc quay:
I=mr’.

- Moment quan tinh cta thanh dai khdi luong m, chiéu dai 1, di véi truc vudng goc va di qua
tam cua thanh:

Izimlz.
12

- Moment quan tinh cta dia tron hodc try déc déng chit c6 khbi lugng m va ban kinh R:
1= lmRZ.
2

- Moment quén tinh cia vanh hodc try rong dong chat khdi lugng m, ban kinh R:
I=mR’.
- Moment quén tinh ctia khdi cau dac dong chat:

]=sz2.
5

- Moment quéan tinh thanh dai 1, truc quay di qua 1 du thanh:

Izlmlz.
3

4. Pong luc hoc vat rin quay
2
2

A L1 A A A A on s A v
- Cong thuc lién hé van toc va gia toc: v=wr - a,=pr a,=—=0o'r.
r

5. Chuyén dng lin cia vat rin
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g b e WL

- Truong hop lan khong trugt: v=wr — a = fr.

- Binh ly Steiner-Huygens: Momen qudn tinh cua
mét vit ran doi vGi mot truc nao do bang mémen A
qudan tinh cua vt réin doi VOi truc song song di qua +

khoi tam cong véi tich sé ciia khoi liwong vit ran |
va binh phuwong khodang cdach gitva hai truc.

_ 2
I,=1,+mr.

Trong do: z

Io _md men quén tinh cua vat ddi véi truc quay di diém O

I _md men quan tinh cua vat ddi véi truc quay di qua khdi tim G
m __khoi luong cua vat.

- Pong ning cua chuyén dong lin:

2

I 2

» Truong hop lan: W =W, +W, ==+ 6‘2‘”
2 (I, +mr?) @’ 2 22
'denghqpquay:W:VI{]:IO;) :( : ) :10250 +mr2a)

6. Cong thirc Huygens—Steiner
I,=1,+mr’ hay I, =1, + MD’.

CHUONG IV. NANG LUQONG

1. Pong niing va thé ning

- Dong nang: W, = %mvz. - Thé nang; W = %k.sz.
A=F.s

2. Cong .
A=E,-E,

3. Bai toan tim diéu kié¢n
5 7 ’ \ 7 - A A < A . I - A R
- Khoang cach Ah (tinh tir dinh mat cau) vat bat dau roi khoi mat cau: Ak = ?
- Vén tbc bé nhat dé soi day treo vat ning quay tron trong mit phang thang ding: v =./5gl.
- Van toc dai ciia cot dong chat bi d6 khi cham dat: v =/3gh.

4. Bai toan va cham

- Va cham dan hdi xuyén tdm: Bao toan dong ning va dong lugng

Bién soan: Vii Tién LAm — School of Engineering Physics Trang 5

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

M VIEN VAT LY KY THUAT - PAI HQC BACH KHOA HA NOI

> 2 2 2
my;  my, _my'y omvh
+ = +

1
2 2 2 2 1
my, +myv, =my', +m,v', (2)

o (m1 —m, )v1 +2m,v,

v =
\ \ m, +m,
Tr(l)va(2) = .
. (m2 —m,)v2 +2my,
v =
m, +m,
X mv, +m,v
- Va cham meém: m,v, +m,v, :(m1 +m2)v:v:M_
m, +m,

5. Bao toan co ning

- Dinh luat: Tong déng ndng va thé nang cia hé tai thoi diém 1 bang tong dong nang va thé
nang cua hé tai thoi diém 2.

Eise = Esau.

CHUONG V. TRUONG HAP DAN
1. Pinh luit Newton

- Luc hat cta hai chat diém m va m’ cach nhau doan r:

m N’
B v6i G=6,67.10" =

r kg

F=F'=G

- Luu y:

« Cong thire nay chi ap dung cho chat diém.

« D6i voi vat 16n thi phai ding phwong phap tich phan.

« Hai qua cau dong chat thi c6 thé dung duoc trong d6 r 1a khoang cach giita hai tim cau.

2. Gia toc trong truong

. A \ . - A GM
- Gia tOc trong truong tai mat dat: g, = ?
.z GM
- Gia toc trong truong ¢ do cao h: g, =——.
(R+h)

- Lién hé giira gia toc trong trudng tai mat dat va tai do cao A:
& R’ 1

=g =8
)
R

£ (R+h)2
Khi 2 < R ta c6 thé 4p dung cong thirc gin ding: x <1— (1+x)" ~1+nx.
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_ hY: h ‘ , h
( i T :(HEJ zl—2E. Thay vao gn ta cé: g, =g, (1_25)'
1+—
R
CHUONG VI. THUYET PONG HQC PHAN TU CAC CHAT KHi VA PINH LUAT
PHAN BO

1. Phwong trinh trang thai cia khi ly twéng

PV ="LRT = uRT.
u

- GiatriciaR

« H¢ SI: R =8.314 J/mol.K — P (Pa), V (m?)

* R =0.082 L.atm/mol.K — P(atm), V (lit)

2. Nhiét

- Nhiét dung riéng: la liwong nhiét can thiét dé tang nhiét dg cua lkg chat tang thém 1 do.
dQ, = m.c,dT hodc dQ, =m.c,dT (don vi: J.kg'K™).

- Nhiét dung riéng mol (nhiét dung riéng phan t): la lwong nhiét can thiét @é tang 1 mol chat
tang thém 1 do.

dQ, =n.C,dT hoidc dQ, =n.C,dT (don vi: J.mol'K™).

N A e N m , . ¥ ~ A
- Lién h¢ gitta ¢ va C: mc=nC - C =—c = uc. v&i 4 _khoi lugng mét mol chat.

n
3. Hé s6 Poisson
i+2
C, ¢, i+2 . C”_i
]/ZFZ—Z—_.VO'I
e C,=<R
2
Trong do:
+i_ bactudo

+ Don nguyén tu:i =3, Hai nguyén tu:i =5, Ba nguyén tu: i =6...
4. Cong va ba trang thai co ban

-Cong: A= T pdV.

Vi

- Pang tich: V = const — Ll = i
LT

1
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- Pang ap: P=const—>5=£.
LT

- Dang nhiét: T = const — PV, = BV,.

5. Phuong trinh co ban ciia thuyét dong hoc phén tir

— 2 _
- Ap suat Ién thanh binh: p = lnomov2 = %no MY - znO Ww.
3 3 2 3
. — 3RT
- Bong nang tinh tién trung binh: W = 3R = ékT.
2N 2
A A s a /3kT f 3RT
- Van toc can quan phuong: v, = [— = |—.
my H
A aA A e D
- Mét d¢ phan tir: n, =—.
kT
- Van téc trung binh: \_z=\/ SRT__ \/8RT.
n,m, mu
- Van toc x4c suat 16n nhat: v = 2kT.
m

6. Cong thirc khi ap

—mygh
p=pe

-mogh
kT

- Cong thire khi ap:
n=nye
- Nhan xét:
+ Khi quyén c6 ranh gi6i rd rét.
+ Mat do hat giam dan theo chiéu cao.

+ Cong thirc khi 4p mang tinh gan dung (trong pham vi 4 khong 16n, d vai km).

CHUONG VII. NGUYEN LY THU NHAT CUA NHIET PONG LUC HQC
1. N§i dung dinh luat I
- B9 bién thién ndi nang ctia h¢ béng téng cong va nhi¢t luong ma hé nhan dugc: AU = A + Q.
Hay Q=AU + A.
- Céc truong hop dic biét:
* Doan nhiét: HE khong trao ddi nhiét v6i bén ngoai nén: Q=AU+ A4=0.

«Dang ap: Q=AU+ A= AU + pdV .
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« Pang tich: O = AU.

« Dang nhiét: 0= 4.

2. Hién tuwgng doan nhiét

- Cong thie doan nhiét: p V) = p,V;) hoac TV ' =T, V).
4

- Cong thirc tong quat cong sinh boi hé: 4= I pdV.
v

- Cong trong céc trudong hop:

« Dang ap: p = const, A= p(V2 —Vl) = pAV.

« Pang tich: V= const, 4=0.

nRT
V

V2
» Dang nhi¢t: 7= const, A= [——dV =nRTIn (%J
14

1

K
e Doan nhiét: pV7=const=K—>p=W=KV‘7 ,

6]

y —y+1 I —y+1
AszV‘de:KV _KV,” RV
7 —}/+1|V1 -y +1

CHUONG VIII. NGUYEN LY THU HAI CUA NHIET PONG LUC HQC
1. May nhiét

- Cong: A=|0,|-

0.

vy " Vy
Néu chdt sinh cong 1a khi thi: A=A, +4, = [ pdV + [ p,dV = [(p,~ p,)dV.

14 £ 14
- Hiéu suit cia may nhiét: 7 = é = |Q}'||Q;h|Q =1—|g—z|.
2. May lanh
—Héséla‘lmlanh:5=Q”= & _ L )
4 ol-le| 7,-T.

3. Chu trinh Carnot

- Moi lién h¢ gitra nhiét nhan dugc tir nguon nong va nhiét nha cho ngudn lanh:

Qc _ 7-;
(A
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A AL ) T
- Hiéu suat cua chu trinh Carnot: 7 =1--=.
h

4. Entropy

0

S2
- Cong thuc Entropy: AS =S, -8, = I T
S]

- Qua trinh doan nhiét thuan nghich: AS =0.

- Nguyén ly tang Entropy: AS > 0.

CHUONG IX. DAO PONG CO HQC
1. Dao ddng co diéu hoa

- Phuong trinh dao dong: x = Acos (@t + ).

- Bién d§ dao dong: 4=x,__ .

A A g A _ k
- Tan s6 goc riéng: @, = -

- Pha cuia dao dong: (@,f +¢), ¢1a pha ban dau ciia dao dong.
AL LA ) A dx .
- Van toc cua dao dong: v = o —Aw, sin(wyt + ).

2. Con lic vat 1y

Lz L
- Tan s6 goc: w= %

- Trong d6: L _ khoang cach tir khdi tAm dén truc quay, / moment quan tinh ctia vat ddi véi
truc quay.

3. Dao djng co tit din

- Phuong trinh dao dong tit dan: x = Ae™” cos(wt + ). v6i w=\a, — B’.

M)y

- Giam luong loga: 0 =1In
neoe A(+7)

- Bién d¢ dao dong tat dan: Ae” = -4/ <x< 4"

- Nhan xét: H¢ chi thuc hién dao dong tat dan khi w, > P.
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