CHUONG 1
PONG HQC CHAT PIEM
A -MUC PiCH, YEU CAU

1. Ndm dugc cac khai niém va ddc trung co ban cua chuyén dong nhu: H¢ qui
chi€u, van toc, gia toc trong chuyén dong thang va chuyén dong cong.

2. Lap duoc phuong trinh chuyén déng va phuong trinh quy dao cta chit diém.
Van dung duogc cac cong thic trong chuyén dong thing va chuyén dong cong.

B — CAU HOI ON TAP NOI DUNG TRONG TAM LY THUYET
1. Khai niém hé qui chiéu, chat diém, chuyén dong.

2. Phan biét sy khac nhau giita phuong trinh chuyén dong va phuong trinh quy
dao.

3. Néu bi€u thire, y nghia cua van toc turc thoi va van tdc trung binh. Biéu thirc van
toc trong hé toa d§ dé-cac

4. Néu biéu thirc va ¥ nghia cia gia tdc tirc thoi.
5. Thé nao 1a chuyén dong thing bién d6i déu. Cac cong thirc cta chuyén dong
thang bién doi déu.

6. Viét biéu thic cua van tdc goc, gia toe goc, gia toc tiép tuyén, gia tdc phép tuyén
trong chuyén dong tron.

’ 7. Viét biéu ‘Ehﬁ’C lién hé gitra f:éc (,iai luqng trong chuyén dong tron (’Lién hé gilra

V?ll’l toc dai va van toc goc, gitra gia toc tiép tuyen va gia toc goc, gitra van toc goc va gia
toc hudng tam)

C - TOM TAT NOI DUNG

1- PHUONG TRINH CHUYEN PONG VA PHUONG TRINH QUY PAO

1.1. Phwong trinh chuyén dong

Dinh nghia : Ham s6 biéu dién sy phu thudc cua T (hay cac toa dg cua chét diém)
theo thoi gian goi 1a phuong trinh chuyén dong.

Phuong trinh chuyén dong ctia chit diém trong hé toa do Dé cac Oxyz

T=r(t) hay:  x=x(t) y=y(th z=2(0)
Trong d6 11a vécto vi tri
r=xi+yj+zk
Vi x,y,z1a cac thanh phﬁn cla T trén cic truc toa do.

1.2. Phuwong trinh quy dao



Phuong trinh quy dao 13 phuong trinh mo ta dang quy dao cta chat diém chuyén
dong trong khong gian, né biéu dién mdi lién hé giira cc toa dd khong gian x,y,z clia
chat diém.

2. VEC TO VAN TOC

Véc to van tde 1a dai lugng vat 1y dac trung cho phuong chiéu va do nhanh, chim
ctia chuyén dong, tic 1a dic trung cho trang thai chuyén dong cua chat diém.

2.1. Van toc trung binh

- Vién toc trung binh:

Van toc trung binh 1a mot véc to duoc xac dinh bang véc to dd doi chia cho khoang
thoi gian chuyén dong tuong tng.
MM

VTB = At 2

. . , X,—X, Ax

Van toc trung binh cua chuyén dong thang: v, =—2—>'=—
t,—t, At

Don vi : mét/gidy (m / s)

1.2.3. Vécto van toc

Dinh nghia: Véc to van tc bang dao ham theo thoi gian cta véc to vi tri.

g — . Ar dr
Biéu thirc: v = lim=YQ— ="
At—0 At dt
Pic diém clia v : Phuong: Tiép tuyén vOi quy dao tai ting diém.

Chiéu: Thuan theo chiéu chuyén dong.

Do lon: 1a toc dO v cua chat diém ¢ thoi dieém ta xét.

Trong hé toa 6 Dé cac, v duoc biéu dién: v = fo + Vy]T + VZE
.. dx d dz
Voi: V= —; vy=—y; Vv, = —
dt dt dt
D¢ 16n ctia van toe tic thoi: v=| v |=[v2 + V2 +V
3-GIA TOC

3.1. Véc to gia toc

Pinh nghia: Véc to gia tc tirc thoi bang dao ham theo thoi gian cua véc to van



X — . Av dv
Biéu thuc: a=lim—=——
At—0 At dt

Don vi: mét/(gidy)? (m/s?)

Trong hé toa 6 Pé cac: E:axf+ayj?+azk
: d’x d d’y dv d’z d
Vo ax=—)2(: VX; ay——Z: Y. aZ——zz: Vs
dt dt dt dt dt dt

A1, T [z 2 2
Do 10n: a=|a|=,/a;+a, +a,

/4 /4

3.2. Gia toc tiép tuyén va gia toc phap tuyén
a-a+a
a. Vécto gia toc tiép tuyén: Z
Phurong: Tiép tuyén véi quy dao tai diém dang xét.
Chiéu: Chuyén dong nhanh dan (v ting): ;t cung chiéu chuyén dong;
Chuyén dong cham dan (v giam): ;t nguoc chiéu chuyén dong.

DG I6n: a = limAY -V
A0 At dt

Y nghia: dic trung cho sy thay ddi vé do 16n cua vée to van tde.
b. Vécto gia toc phdp tuyén: aj

Phwong: La phuong phap tuyén ctia quy dao tai diém dang xét (vudng goc véi tiép
tuyén tai d6).

Chiéu: Quay vé phia 16m cua quy dao tai M, nén a—rl con dugce goi 1a gia tbe hudng
tam.
v .
Do lon: an = Y (v6i R 1a ban kinh cong ctia quy dao tai diém dang xét).

Y nghia: dic trung cho sy thay d6i vé phuong ctia véc to véan toc.

Tom lai véc to gia toc trong chuyén dong cong c6 biéu thirc a = Z + a—n
Do 16n: ‘5‘2 m

4 - HAI DANG CHUYEN PONG CO PAC BIET

4.1. Chuyén dong thing bién ddi déu

- Gia toc : a=a; = const



- Van tbe: v = at +vg

at’

-Puong di:  s=vot +7

- Hé thtrc lién hé:  v? - vo> = 2as

2
. a
- Phuong trinh chuyén dong: x =x, + v, t+ B
4.2. Chuyén dong tron
a. Véc to vin téc géc

- Pinh nghia: Véc to van tdc gbc 1a dai lugng co gia tri
bang dao ham cua goc quay theo thoi gian.

o=d¢
dt

- Pac diem cua o

Phuong ‘@ : Nam trén truc A

\ (@) .
e LU D>ds
> M

A

Hinh 1-1

Chidu © : Thudn véi chiéu quay ctia chat diém (quy tic cai dinh vit).

- Pon vi vin téc géc :  radian/gidy (rad/s)

b. Véc to gia téc géc

Pinh nghia: Véc to gia tdc goc ¢ gia tri bang dao ham theo thoi gian cia véc to

van toc goc.

=lim—=——
At—>0 At dt
Pac diém:
+ Phuong: Trung véi truc quay @
3 ; - AN
+ Chiéu: Néu o tang thi B cung -7 |3
chidu @ (hinh 1-2a) L ONG Sy
Néu o gidm thi A
B nguoc chidu o (hinh 1-2b) A (oting)
do Hinh 1-2a

+ D¢ 16n: B:E

Don vi: radian/gidy? (rad/s?)

o
ONR
By
_____th
G
A (o giam)
Hinh 1-2b

Y nghia vdt ly: dac trung cho su thay ddi cua véc to van toc goc  , tic 1a dic

trung cho su bién ddi trang thai chuyén dong quay cua chat diém trén quy dao tron.
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¢. Cdc cong thire lién hé
- Lién hé gitra van toc dai va van tdc goc:
Do 16n: v=n.R
Dang véc to: vV=oxR
- Lién hé gitra gia tdc tiép tuyén va gia tc goc:
Do 16n: a,=B.R
Dang véc to: ;t =BxR

- Lién hé gitra gia toc phap tuyén va van toc goc:

Vi_ @R g
R R '

Do 16n: a, =

Dang vécto: a_=-o".R
- Céc phuong trinh ctia chuyén dong tron bién d6i déu:
+ Gia toc goc B =const

+ Van toc goc: o, = 0, +Bt

pt’

+ Goc quay : (p—(poz(oot+7

+Hé thirc lién hé: o’ — ] =2B(¢—9,)

D - BAI TAP CHUONG 1

I. BAI TAP THi DU

Bai tip 1: Mot hon d4 duoc tha roi tu do tir diém 4 & d6 cao H = 15m so v&i mit
dat. Pong thoi mot vién dan duoc ban tir mit dat 1én cao véi van tde ban dau vy=20m/s
theo phuong thang dimg di qua diém 4. Bé qua luc can cua khong khi. Ldy g=10m/s2. Hiy

tinh:

a. Khoang cach gitra vién dan va hon d4 tai thoi diém B Y--------------h
t=0,5s. 1K S
b. Thoi diém va vi tri ma vién dan va hon d4 gap nhau.  p$-------- T P
c. Do bay cao nhét cua vién dan néu khéng c6 hon da. ‘ Yy f
Huong dan gigi: Cho: H = 15m; i l |
0] X
vo=20m/s; g~ 10m/s? Hinh 1-3



Hoéi: Ay? t=0,5s; tm? ym? hmax?
a. Chon gbc toa do O tai mat dat, truc Oy huéng 1én trén theo phuong thang dung.

Gdc thoi gian 1a thoi diém khi cac vat bat dau chuyén dong.

Phuong trinh chuyén dong roi ctia hon da tir d6 cao OA=H:

y=H-£- ()

Phuong trinh chuyén dong cua vién dan ban tir diém O 1én cao:

Y, =V, t_T ()

Suy ra khoang cach giita vién dan va hon da tai thoi diém = 0,5s la:
Ay=y1-y2=H-wt 3)

Thay sb ta tim duoc: Ay=15-20.0,5=5m

b. Vién dan cham hon d4 tai thoi diém ty ing v6i khoang cach Ay = 0, tir (3) ta co:

0=H - votm -t :E :E:O,75 S
v, 20

Thay ¢ = 0,75s vao (1) hoac (2) ta tim duoc vi tri vién dan cham hon da.:

£ 10.(0,75)?

2
yM:H—%%:U ~12,2m

c. Néu khong c¢6 hon da roi thi do bay cao nhat /.« cua vién dan s€ Gng voi vi tri B
tai d6 van toc cua vién dan giam t6i vg =0, vi @ = - g nén ta co:

v, _(20)° _
2¢ 2.10

2

vi—ve=—2gh—h__ 20m

Bai tip 2: Mot vién dan duoc ban tir mat dat 1én cao véi van tdc vo =800m/s hop
v6i mat phang ngang mot goc nghiéng o = 30°. B6 qua lyc cta khong khi. Liy g = 9,8m/s2
Hay xac dinh:

a. Phuong trinh chuyén dong va dang quy dao ctia hon da.

b. Thoit gian bay va van tdc ctia vién dan khi cham dt.
c. Do bay xa nhat va do bay cao nhét cua vién dan.
d. Gia tdc tiép tuyén, gia tbc phap tuyén, gia toc toan phan va ban kinh cong cta quy
dao vién dan tai diém roi cham dat.
Hudng dan gidi:
Cho: vo=800m/s; g =9,8m/s*; a = 30°
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Hot: x=xu?y=y07 foy?

tA? vA? 1y
xmax? Ymax ‘) ; S W
a? a,? a? R? v.M
: 7 —-a
a. Vién dan s€ chuyén dong trong mat phang Vo, Vg _
: . , o ! i Va,
thang dung Oxy chura vién dan van toc v, vagiatoc o =-— o F h X
\ - VOx VA - I
trong truong g . Hinh 14

Chon géc toa d0 O la diém vién dan bay ra
khoi nong stng, truc Ox nam ngang, Oy thang dung hudng 1én trén. C6 thé phan tich
chuyén dong ctia vién dan thanh hai chuyén dong thanh phan:
- Chuyén dong thang déu theo hudng Ox véi gia tde ax = 0 va van toc ban dau
Vox= VoCOSQL.
Phuong trinh chuyén dong cua vién dan theo phuwong Ox:
X = Vox. £ = (vocosaL) t = 400+/3 ¢ (1)

- Chuyén dong thang bién d6i déu theo huéng Oy véi gia téc a, = -g va van toc ban
dau: vo,= vosin a.

Phuong trinh chuyén dong cta vién dan theo phuong Oy:

2 2
y=v,, t—% ~(v, sinoc)t—% —_4,9¢> + 400t 2)
Khir thoi gian t trong cac phuong trinh chuyén dong (1) va (2) ta tim dugc phuong
trinh quy dao cua vién dan:
&y (teo)x ~—1,02.10°x2 +0,58x  (3)

2

y==
2v; cos’ a

Phuong trinh (3) ching to quy dao cta vién dan 1a mdt dudng cong parabol (dinh tai
S, truc dbi xtng 1a SH).
b. Vién dan cham dét tai diém A c6 tung d§ ya = 0. Do do6 thoi gian bay cua vién

dan tir O dén A phai thoa man phuong trinh:

2
vy, =(v,sina)t, —gtTA:O

_ 2vysimo 2.800.0,5
g 9,8

Suy ra: t, =81s (4)

Van toc cta vién dan khi roi cham dat tai diém A c6 d6 16n bang:
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VA=4/V1X+Viy &)
Trong d6:  vax = Vox = Vocosa = 400. V3 (m/s)

Vay = Voy- gta = Vosina - gta = - 400 (m/s)

Thay vao (5) ta dugc: v, :\/(400\/5)2 +(—400)> =800m /s=v,
Van tbc V_A. 1ap v6i phuong ngang Ox mot goc nghiéng £ dugc xac dinh boi:

\Y4 —
== 20 _ 13005 p=30"=—a

Ve 40043 B

c. Do bay xa cta vién dan dung bang hoanh do x A = 0A (Gng véi t = ty).

. 2v,sina
Tu (1) suyra: x, =v_.t, =(v, cosa).———

2 2
Hay: X, = VO's;nzo‘: (890(;) ? ~56,6.10° (m)=56, 6km

Nhan xét théy xa dat cuc dai khi sin 2o = 1 rng v6i o = 45°,

- B§ bay cao cua vién dan tng véi tung do y, = SH cua dinh
quy dao Parabol (tmg véi thoi diém ¢ = 15), lac d6 van tdc theo
phuong Oy giam té1 khong (vy = 0). Nghia la:

VOy

vysino  t,
vV, =V, —gty=0—>1t = =

g g 2

Thay tri s6 ¢ vao (2) ta tim duoc:

gty (vysina)®  (800.0,5)°

=8,16.10° (m)
2 2.9,8

Voux =¥s =(V, sina)tg —
d) Tai vi tri 4 (vién dan roi cham dét) gia toc tiép tuyén va gia tbc phap tuyén co do
16m 1a:
a; = asinf3= gsin30°=9,8.0,5 = 4,9 m/s’
an = acosf= gcos30° = 9,8.4/3/2=8,49m /s’

Gia tbc toan phan c6 do 16n la:

a=yfa’ +a> =\/4,9% +8,49° = 9,8 m/s’
Ban kinh cong cua quy dao tai A duoc xac dinh boi:
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_i_ (800)°

A a 8,49

n

=75,4.10°m=75,4km

Bai tap 3: Mot banh xe ban kinh 10cm, luc dau dimg yén, sau d6 quay quanh truc
ctia nd véi gia tbe goc bang 1,57rad/s®. Hiy xac dinh:

a. Van toc goc va van toc dai cua mét di€ém trén vanh banh xe sau 1 phut.

b. Gia tdc tiép tuyén, gia toc phap tuyén va gia tbc toan phan cua mot diém trén
vanh banh xe sau 1 phut.

c. S6 vong ma banh xe d quay duogc trong 1 phit.
Huéng dan gigi: Cho: R=10cm; ay=0; f=1,57rad/s?
Héi: @ ?v?¢t=1phut
ai! a,? a? N?
a. Van téc goc @ va van toc dai v ¢ thoi diém 7 = 1phut = 60s.
w=F.t=1,57.60=94,2 rad/s
v=wm R=942.0,1 =9,42m/s
b. Gia téc tiép tuyén a,, gia toc phap tuyén a, bang:
a,=pBR=1,57.0,1=0,157 m/s?
a, = & .R=(94,2)*. 0,1 ~ 887,36 m/s*

Do d6 gia tc toan phan a bang:

a= =./(0,157)* +(887,36)* ~887,36m /s’

¢) Goc quay ¢ va sd vong quay N sau 1 phat la:

2 2
b BE_LST00° e )
2 2
_ @ _ 2820 450 vong
2n 23,14



CHUONG 2
PONG LUC HQC CHAT PIEM
A -MUC PICH, YEU CAU
1. Nam dugc ndi dung cta 3 dinh luat Newton.
2. Hiéu va van dung dugc cac dinh 1y vé dong luong va dinh luat bao toan dong luong
3. Hiéu duogc nguyén 1y Galiléo. Van dung dugc Iyc quan tinh trong hé qui chiéu co gia
toc.
B — CAU HOI ON TAP NOI DUNG TRONG TAM LY THUYET

1. Phat biéu dinh luat Newton thtr nhat. Tai sao goi né 1a nguyén 1y quan tinh. Pinh
nghia hé quy chiéu quan tinh. Cho thi du.

2. Phat biéu dinh luat Newton thir hai va y nghia.
3. Phat biéu dinh luat Newton thir ba. Néu cac luc lién két.

4. Trinh bay cac dinh 1y vé dong luong va xung luong. Néu y nghia vét 1y cta cac dai
lugng nay.

5. Thiét 1ap dinh luat bao toan dong luong. Piéu kién dé ap dung dinh luat bao toan
dong luong.

6. Trinh bay phép bién doi Galiléo va cac suy luan. Phat biéu nguyén 1y twong d6i
Galiléo.

7. Pinh nghia hé quy chiéu khéng quan tinh. Luc quan tinh. Luc quan tinh ly tam.
C - TOM TAT NOI DUNG
1 - CACPINH LUAT NEWTON
1.1. Pinh luit Newton thir nhat
Phat biéu: Mot v,dt co lap ﬂchézag chiu tac dung cua lzén ngoai) Z1é'u dang ditng yén thi sé
dung yén mdi, néu dang chuyén dong thi do la chuyén dong thang va déu.
1.2. Dinh luat Newton thir hai
Phat biéu : Trong hé quy chiéu quan tinh, véc to gia toc @ cia chat diém ty Ié va cing
hwong voi luc tac dung lén chat diém va ty Ié nghich voi khoi luong cua chat diem do.

2. — F
Biéuthic: o« =—
m

=Y F : phuong trinh co ban cia dong luc hoc chét diém

i=1

=]

Suy ra m.a =

1.3. Pinh luat Newton thir ba
Phat biéu: Khi vt A tdc dung lén vat B mot luc F, , thi vat B ciing tac dung [én vat

A mét lyc F, , ciing phiong, nguwoc chiéu va ciing dé 16m voi F .
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Biéu thl’l’C: ﬁB—A = _FA—B

Trong hai luc trén, néu mot lyc 13 luc tac dung thi luc kia 1a phan luc. Luc tac dung
va phan luc 13 hai lyc truc d6i, tire 1a ching c6 “cing d6 16n nhung nguoc hudng”.

Chuy: T(fng cdc noi luc twong tdac trong mot hé vdt triét tiéu.
2-CACLUC LIEN KET
2.1. Lywc ma sat
a. Ma sdat dong va ma sdt tinh
Luc masatdong: 7, = i, .N
4, 12 hé s6 ma sat dong, tri s6 ciia x, ludn nhé hon don vi ( g, <1), g phu thudc
vao ban chét va tinh chat cia hai bé mit tiép xtc.
Luc masattinh:  f < u.N
4. goi 12 hé s6 ma sat tinh
b. Luc ma sat lan
Biéu thirc: F. = u .N
4 13 hé s6 ma sat 1an, u, duoc dinh nghia 1a ti s gitra lyc theo phuong ngang can
thiét dé vat chuyén dong véi toc do khong d6i trén mot bé mat phang va luc phap tuyén
hudng 1én do bé mit tac dung 1én vat. Cac k¥ su cau duong con goi x, 14 s can tro kéo.
2.2. Luc cang
Luc cang tai mot diém 1a luc tuong tac gitra hai nhanh day & hai bén diém do.
Tva T’ déu goi 1a luc cing cua soi day. Nhu vay: Luc cdng cia soi ddy & bat ky diém
nao trén soi ddy la lyc tac dung vao diem do.

Véi mot soi ddy mém, khong dén, khéi luong khong dang ké, thi luc cing co cing
gi tri tai moi diém doc theo soi day.

2.3. Luwc huéng tam

Theo dinh luat II Newton, gia toc hudng vé tim dudng tron do mét luc (hodc hop
cua vai luc) ¢6 huéng hudéng vao tam cua duodng tron gay ra, luc nay duoc goi 1a luc

hudng tam.
Biéu thtrc luc huéng tam: F, =ma,
V2
Do 16n: F,, =ma, = m—
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Chuyén dong tron déu co thé gy ra boi tong hop cac luc, vi thé trong trudong hop
nay hop lyc > F ludn hudng vao tdm cua dudng tron va c6 do 16n khong d6i.

Chuyén dong ctia mot chiéc 6t6 khi di vao vong cua luén dugc chinh ngudi 1ai xe
va ca cac k¥ su xay dung quan tam. Khi xe vao cua theo mot duong cong khong nghiéng,
bang phang s& khac véi khi xe vao cua theo mot dudng cong nghiéng. Trong mdi trudng
hop, tuy theo biéu hién ctia lyc huéng tim dé diéu chinh téc do t6i da cua xe ma xe van
khong bi truot.

3-CAC PINH LY VE PONG LUQNG VA XUNG LUQONG
3.1. Céc dinh 1y vé dong lweng va xung lwong
* Pong luong:
Biéu thitc: K =m v
Pon vi : kg.ﬂ
N

a. Dinh Iy thir nhit vé dong lwog

Phat biéu: "Pao ham theo thoi gian cua vecto dong luong cua chat diém tai mot
thoi diém nao dé bcing hop lyc tac dung lén chat diém tai thoi diém dé".

—

_

Biéu thirc: aK _ F
dt
b- Pinh Iy thir hai vé dong lwong

Phat biéu: "Pg bién thién ciia vécto dong lwong ciia chat diém trong mét khodng
thoi gian ndo d6 bang xung lwong cia luc tdc dung lén chat diém trong khodng thoi gian
twong ung".

Biéu thic: AK = K, - K, = Jf.dt

4l

Dai luong j?.dt duoc goi la xung lugng cta luc hay xung luc trong khodng thoi gian

il

At=t-t.
Pon vi cta xung luc: N.s
Truong hop dac biét:  Néu F =const — AK = F At
3.2. Y nghia ciia dong lwong va xung lwong
Y nghia ciia dong leong

Véc to dong luong dic trung cho trang thai chuyén dong cua vat vé mit dong luc
hoc.
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Pong luong con dic trung cho kha ning truyén chuyén dong trong va cham giira
cac vat.

Y nghia ciia xung lwong: Xung luong cia luc dic trung cho tic dung cia luc trong
mot khoang thoi gian nao do

4 - PINH LUAT BAO TOAN PONG LUQONG
4.1. Dinh luat bao toan dong lwgng
a. Hé chit diém o lgp

b

Phat biéu ¢ ”Téng dong lwong cua mot hé chat diém cé lap dwoc bao toan”.

Biéu thirc: K =Y K, =K +K,+..+K, =const
i=1
b. H¢ khong co lap

- Néu hé khong co lap nhung téng cac ngoai lyc tac dung lén hé vt triét tiéu:

ZEzeO thi ZZ:ZJFEJf"-JFZ:CO”“
i=1

i=1
- Néu hinh chiéu trén phwong x nao do cua tong cac ngogai lyc tac dung lén hé vat bi

triét tiéu Y F, =F,=0 thi Y K, =K, +K, +..+K,, =const
i=l1

pan

5 - TRUONG HAP DAN

5.1. Pinh luat hap din vii tru

Phat biéu : Hai chdt diém khoi lwong m; va m; nam cach nhau mot khoang v, luon
it nhau bang cdc luc hap dan F, va F, cé phwong tring véi dwong thang néi hai chat
diém va nguoc chiéu nhau, ¢6 ds lém ty lé thudn voi tich 56 khoi lwong cua hai chdt diém

va ty 1é nghich véi binh phwong khodng cdch r gitta hai chat diém do

m,m,
2
r

Biéu thitc: F =F,=G
trong 46 G =6,67.10""" N.m?/kg? 1 hang s6 hip dan vii tru.
5.2. Truwong hap dan

Trong khong gian bao quanh mdi vat co khoi luong déu ton tai mot dang vat chét
dic biét goi 1a truong hap dan.

6 - PHEP BIEN DOI GALILE VA NGUYEN LY TUONG POI GALILEO
6.1. Phép bién doi Galiléo
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Xét hai hé quy chiéu Oxyz va O'x'y'z. Hé O

» \ y y
ding yén, O' chuyén dong déu truot doc trén truc Ox y
. . ’
vO1 van toc V so vo1 O |
Trén mdi hé gan mot dong ho. 0 04 7, X, X'

Chon gdc thoi gian lac O' tring O. Theo co hoc /f X i
2 a4:A \ v.t X'—>
co dién thi 7' =1t

z z
Goi cac toa do cua chat diém M trong hé O lax, y, z Hinh 2-1
vatronghé¢ O'lax’ y’ z’
x=x+V.t X'=x-Vt
Ta co: y:y' Hoac: y':y
zZ=2Zz zZ =z
t=t f'=t

Hai hé phuong trinh trén goi 13 phép bién d6i Galiléo

6.2. Nguyén Iy twong déi Galiléo

Phét biéu : "Cdc hién tiwgng va cdc qud trinh co hoc trong cdc hé quy chiéu qudn
tinh khdc nhau déu xdy ra giong nhau".

7 - HE QUY CHIEU KHONG QUAN TiNH VA LUC QUAN TINH

7.1. Hé quy chiéu khong quan tinh

Hé qui chiéu khong quéan tinh 13 hé quy chiéu chuyén dong cé gia tbc ddi v6i hé quy
chiéu quan tinh.

7.2. Lwe quan tinh

Biéu thic: F =-m A

a
Pic diém:

qu chi 1a mét lyc do (ta khong chi o lyc 1a do vat nao tic dung 1én chit
diém) va chi xuat hién trong hé quy chiéu khong quan tinh.

F. cung phuong, nguoc chiéu véi gia toc 4

Do 1on: Fy=m.A
7.3. Lwc quan tinh ly tam

Biéu thitc: F , =-m4
qtlt ht

bac diém

14



F ,cung phuong, nguoc chiéu véi gia téc hudng tim 4, . N6 ¢ xu hudng
lam chét diém viang ra khoi tam.
Do l6n: Foue = m.Ap
D. BAI TAP CHUONG 2
I. BAI TAP THi DU

Bai tip 1: Mot 6 t6 khdi luong 1 tn chay trén doan dudng phang c6 hé s ma sat
120,1. Ldy g = 9,8 m/s2 Tinh luc kéo ctia déng co 6 to khi:

a. O to chay nhanh dan déu voi gia téc 2 m/s? trén doan dudng nam ngang.

b. O t6 chay trén duong ddc voi van téc khong doi. Mit dudng co do dbc khong doi
4% ( goc nghiéng « cua mat duong cd sina = 0,04)

Huéng dan gidi:

Phuong trinh dong luc hoc: ma=P+N+F+F,. (1)

a. Khi 6 t0 di trén doan duong ngang:

Chiéu (1) 1én phuong Ox nam ngang va Oy thang dimg ta c6: ma=F—-F,

va: 0=—P+N ; matkhac: F, =uN

suy ra: F=ma+uN =m(a+ug)=1000.(2+0,1.9,8) = 2980 (N)

b. Khi 6 t6 1én déc:

Chiéu (1) 1én Ox trung huéng chuyén dong cua 6 to va Oy vudng goc voi mat doc,
tacd: O0=-Psina+F —F, va: 0=-Pcosa+N';matkhac: F/ =uN’

suy ra: F' =mg(sina + ucosa) = 1000.9,8.(0,04+0,1 /1-(0,04)* ) = 1372,6 (N)

Bai tip 2: Mot soi diy khong dan, khdi lugng khong dang ké duoc vat qua mot rong
roc, hai dau budc hai vat c¢6 khéi luong m; va m,. Bo qua khéi luong rong roc va coi ma sat
giita rong roc va truc quay 1a khong dang ké. Xac dinh gia tdc cta hé, strc cang cua soi diy

va luc nén tac dung 1én truc cua rong roc. B}
Huéng dan gidgi: Cho: mi, my
+
Hoi: a? T? f b
| o -
Gia st : m; chuyén dong xuong dudi 2 5 my
A s e mb
my chuyén dong 1én trén. 7
0 2 —v 1
Chon truc OX theo phuong chuyén dong cua h¢, chiéu duong P~
theo chiéu chuyén dong cua hé. Hinh 2-2

Phuong trinh chuyén dong ctia vat m;: 2+ 7,=m, a,
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Phuong trinh chuyén dong cta vat my: P, + T, =m, a, N
Vi khéi lugng cua day va rong roc khong dang ké, bo qua ma sat

giita rdng roc va truc quay: | 7, |=| 7, |=T . Vi day khong gidn nén gia tbc

ctia ca hai vat déu bang nhau: ;= a;=a P =

T T
- Chiéu cac phuong trinh chuyén dong 1én truc OX ta duoc:
B-T=ma
Hinh 2-3
—P+T =mya
Tir hai phuong trinh trén ta suy ra:  a=— "2 g;: T = Zmm,
m, +m2 m, + m,

Nhan xét:

- Néu m; > m; thi a > 0, ttc 1a: m; chuyén dong xudng, m, chuyén dong lén.

- Néu m; < m; thi @ <0 — hudng chuyén dong nguoc lai vai gia thiét

- Néum; = m, thi @ = 0 — hé s& dtng yén hay chuyén dong thang déu

Rong roc chiu tic dung cua hai luc cang 7' hudng thang dimg xudng dudi va phan

luc phap tuyén N cua truc rong roc hudng thiang ding 1én trén. Vi rong roc ndm cn bang
nén gia toc bang 0,

nén ta co: 2T' =N =0
Suy ra: N =2T' =2T

Bai tip 3: Trén mot dia nam ngang dang quay, nguoi ta dat mot vat co khéi
luong m = 1kg cach truc quay r = 50cm. Hé s6 ma sét gitta vat va dia bang x = 0,25. Hoi:

a. Luc ma sat phai c6 d0 16n bﬁng bao nhiéu dé vat duoc
gitr trén dia néu dia quay véi van téc n = 12 vong/pht.
b. Vi van toc goc nao thi vat bat dau truot khoi dia.
Huéng dan gidi:
Cho: m = 1kg; r=50cm; x =0,25
Hoi: a) Fue? khi n = 12 vong/phut va vat ndm yén trén dia
b) ©? thi vat trugt khoi dia.

a) Chon hé quy chiéu O’ 14 cai dia quay, vi vay O’ 1a hé quy ‘
chiéu khéng quan tinh (do c6 gia toc hudng tdm so vaGi dat). Hinh 2-4

Cac lyc tac dung 1én vat trong hé quy chiéu O’ 1a: Trong luc P, phan luc cua dia 1én
vat N ,lyc masatnghi £, valuc quén tinhlitim F, .

Vi vat nam yén so véi dia nén phuong trinh chuyén dong cta vat trong hé O’ 1a:

7m>+Fq+?+ N =0
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Do P tri¢tti€uvéi N néntaduge: F, + F, =0

Chon tryc Ox theo phuong béan kinh dia, chiéu (+) hudng theo chiéu 7 (hudng vao
tam dia).

Chiéu phuong trinh trén 1én truc Ox ta duoc:  F, -F, =0

2
Hay: F, =F, =mao’r= m( 2;;”} 7

Thay s6 ta dugc:  F, :1.(2'3’23'12

2
j .0,5=0,784 (N)

b. Vat truot khéi diakhi F, > F,,

Hay: maw’r > k.P
Khidé: o> Jﬁ. Thay s dugc: © > 2,2 rad/s.
r

Vay, voi @ = 2,2 rad/s thi vat bat dau trugt khoi dia.

Bai tap 4: Mot khau phao khoi luong 0,5 tan (khong ké dan) dat cd dinh trén mot xe
c6 khdi lwong 10 tin. Xe dang chay trén duong ray véi van téc 18km/h va khau phao nha
dan theo phuong ctia dudng ray. Vién dan c6 khéi luong 1kg va bay khoi dau nong phao
v6i van tée 500m/s. Bo qua céac luc can va ma sat. Hiy xac dinh vén tc cua xe ngay sau
khi ban 1an dau trong hai trudng hop:

a. Pan ban theo chiéu xe chay.

b. Pan ban nguoc chiéu xe chay.

AN
Huéng dan giai: M'e ) = V.
) C ) .
Cho: M =10 tan = 10.10%kg; M & & o 2>V
M =0,5tin = 500kg; m = 1kg ; )
v =500m/s; V= 18km/h = Sm/s Hinh 2-5

Héi: 17?
Vi trong luc P cia hé (xe, phdo, dan) can bang v&i phan lyc phap tuyén N cua

duong ray, dong thoi khong cé lyc ma sat va luc can. Do d6 tong hop luc tac dung 1én hé
vét bang 0. Do d6 tong dong luong ciia hé vat bao toan, nghia la:

(2 K; saukhibin) = (2 K, truwoc khi bén) (1)
Goi: 7 1ala van tée cta xe trude khi ban
v 12 van téc du nong cua dan
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V' 1a van toc cua xe sau khi ban

Phuong trinh (1) duogc viét la: M+MHV +mv =M+M +m)V
Suy ra: 7:(M+M'+m)V—mv )
M+M'

a) Néu dan ban theo chiéu xe chay (v va ¥ cing chiéu)
Ta chiéu phuong trinh (2) xudng huéng chuyén dong cua xe duoc:

(M AM'+m)V —mv_ (10* +500+1)5-1.500

V/
M+M' 10* +500

=495m/s >0

Vay xe van chay theo chiéu ban d4u véi van téc nhé hon: V'<v
b. Néu dan ban nguoc chiéu xe chay (v va ¥ nguoc chiéu). Ta chiéu phuong trinh
(2) xubng hudng chuyén dong cia xe duogc:

' 4
V,Z(M+M+m)V—(—mv)=(10 +500+1)5+(1.500)=5’05m/s o
M+M' 10* +500

Vay xe van chay theo chiéu ban dau véi van toc 16n hon: v/> ¥
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CHUONG 3
PONG LUC HOC VAT RAN
A- MUC PICH, YEU CAU

1. Nam duoc khai niém khéi tdm. Viét dugc phuong trinh dong lyc hoc khéi tim
chuyén dong va néu nhan xét.

2. Nam dugc dac diém cia chuyén dong tinh tién cta vat ran va chuyén dong quay
cua vat ran quanh mdt truc co6 dinh.

3. Viét dugc phuong trinh dong luc hoc cua vat ran chuyén dong tinh tién va vat ran
quay quanh mot truc co dinh.

4. Hiéu va véan dung dugc dinh Iy mémen dong lugng va dinh ludt bao toan momen
dong luong.

B — CAU HOI ON TAP NOI DUNGTRONG TAM LY THUYET

1. Pinh nghia khéi tAm ciia hé chat diém. Viét phuong trinh dong luc hoc cia khoi
tam. Néu y nghia ctia khoi tAm.

2. Néu dinh nghia, dac diém cua chuyén dong tinh tién cua vat ran. Thiét 1ap phuong
trinh co ban ctia chuyén dong tinh tién cua vt ran.

3. Viét biéu thirc, néu dic diém, ¥ nghia, don vi cia momen lyc.

4. Néu dinh nghia, dic diém cua chuyén dong quay cua vét ran quanh mot truc cd
dinh. Thiét 1ap phuong trinh co ban cia chuyén dong quay cua vat ran quanh mdt truc co
dinh.

5. Viét cac cong thic tinh momen quén tinh ctia cac vat dong chat doi véi truc doi
xtng va di qua khoi tam cua né: thanh dai, dia tron, truc tron, khoéi cau; cong thirc Steiner -
Huyghens.

6. Chtrng minh va phat biéu dinh 1y thir nhat va thir hai vé mémen dong luong.

7. Chimg minh va phat biéu dinh luit bao toan moémen dong luong. Néu va giai
thich img dung cua dinh luit nay.

8. Pinh nghia con quay. Néu tinh chit ctia con quay c6 truc quay tu do va con quay
c6 truc ti trén mot diém cd dinh.

9. Néu hiéu tmg hoi chuyén va tmg dung cua hiéu Gmg nay.

C — TOM TAT NOQI DUNG

1- KHOI TAM - CHUYEN PONG TINH TIEN CUA VAT RAN

1.1. Khoi tam

a. Dinh nghia

Khéi tAm ctia mot hé chat diém M, M,,... M, cb khéi luong my, ms,... m, 1a mot

diém duoc x4c dinh boi véc to vi tri R sao cho:
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Zmi hi

_ izl
R; =+

i=1

Toa d0 cua khoi tam duogc xac dinh boi cac bieu thirc:

Z mx; Z my;
N Y o= ;

S S

Trong do: r, 1a vécto xac dinh vi tri cua chat diém M;.

Zml.zl.
— i
2m,

i

XG: ZG

b. Vin toc khéi tim

Biéu thuc : v, =+

c. Gia toc khéi tam. Phwong trinh chuyén dpng ciia khéi tam

SF

Biéu thirc: 4, ==—

Z m;
i=1

i=1

Suy ra (Zn: mJZ = F : 1a phuong trinh chuyén dong cta khéi tam. (Véi F=YF)

Vay: Khoi tAm cua hé chuyén dong nhu mot chat diém co khéi luong bang khoi
lugng cé hé, chiu tac dung ciia mot luc bang tong cac ngoai luc tac dung Ién h¢.

1.2. Chuyén ddng tinh tién ciia vat rin
a. Dinh nghia

Chuyén dc}r}g tinh tién 1a chuyén dong trong d6 moi chat diém trén vat ran déu vach
nhitng quy dao giong nhau .

b. Pic diém

- Trong cung khoang thoi gian, moi diém trén vat déu c6 cing duong di.

- Tai cing mot thoi diém cac chat diém trén vét c¢6 ciing van toc ¥ va gia tée a.

c. Phwong trinh co ban ciia dpng lwc hoc vit rin chuyén dong tinh tién:

_— —

ma=F

Trong d6: m=> m, 1a khoi lugng clia cd vat ran

i=1

F = 217 la tong cac ngoai luc tdc dung Ién vat ran.
i=1
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Vay: Muon khao sat chuyén dong tinh tién cua mot vat ran ta chi can xét chuyén
dong cua khoi tam cua vdt ran do.

2 - CHUYEN PONG QUAY CUA VAT RAN QUANH MQT TRUC CO PINH
2.1. Chuyén ddng quay ciia vt rin quanh mt truc cé dinh

a. Dinh nghia: Chuyén dong quay cua vat rin quay quanh mét truc ¢d dinh A 1a
chuyén dong ma mdi diém trén vat déu vach ra nhitng quy dao tron c6 tAm nim trén truc
quay A va c6 mit phang vudng goc véi A.

b. Pic diém

- Trong cung mot khoang thoi gian, moi diém cua vat ran déu quay duoc cung mot

goc .
.y Ay il arR N U S /7
- Tai cung mot thoi diém, moi diém trén vat ran c6 cung van toc goc @ = % va gia
t
£, = da
toc goc f=—
dt
-Héthtcliénhé: v=wxr; a =pfxr

2.2. Mémen lwc d6i véi mot truc quay

Dinh nghia: Mémen cta luc F d6i véi truc A 1a mot vécto M duoc xac dinh boi:

W -(7xF),

Phuong: Nam trén truc A, vudng goc voi mit phang chira » va F, .
Chiéu: Theo quy tic cai dinh vit (thuan chiéu quay tir » d&én F, ).
Do 1on: M =rF, (Vi F 1L7)

Don vi : niuton mét (Nm)

* Y nghia vat Iy: Momen luc dbi véi mot truc quay dic trung cho kha ning cua luc
lam quay vat xung quanh truc quay do. Tac dung nay khong nhirng phu thudc vao cuong
d6 Iuc ma con phu thude vao canh tay don cua luc.

2.3. Phuong trinh co bén ciia déng lwc hoc vét rin quay quanh truc c6 dinh
Biéu thirc: 1.f = M

Trong d6: M: Mémen luc; 3: gia tdc goc; I: mémen quan tinh.

2.4. Momen quan tinh

a. Khai niém
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Biéu thirc momen quan tinh cua hé chat diem: 7= m,,

i
i=1

Trudng hop khéi lugng vat ran dugc phan bd lién tuc: /= j r*dm
Y nghia vat 1y: Mémen quan tinh 7 13 dai luong dic trung cho quan tinh ctia vat rin
chuyén dong quay.
Pon vi do mémen quén tinh: kg.m*

b. Tinh moémen quan tinh cia mgt so vit ran dong chat co hinh dang doi xirng,

c6 khoi lwong m, déi véi truc quay di qua khéi tim

. . 1
+ Thanh méanh dong chat: I, Zﬁmlz
+ Try dic( dia dic) dong chat: I,= %mR2
+ Vanh tron (tru rdng) thanh mong: Iy= mR?
+ Khéi cau dic dong chat: Iy =% mR?

c. Dinh Iy truc song song:
I=1,+ma’
Trong do a la khodng cach hai tryc.

3 - CAC PINH LY MOMEN PONG LUONG PINH LUAT BAO TOAN
MOMEN PONG LUQNG

3.1. Momen dong lwgng
a. Mémen dpng lwong ciia mét chit diém déi véi mét truc quay
Dinh nghia: L, =rxK,
Trong d6: 7 1a ban kinh vécto; K, 1a vécto dong lugng: K, = m.v
Pic diém:
+ Phuong L, : Nam trén tryc A.
+Chiéu  : Theo quy tic cai dinh ¢
+Dolon Li=rK,=r.myv
Ponvicua L: kgm?/s
b. Mémen dpng lwong ciia vit rin quay xung quanh mét truc cé dinh
Béu thirc: L =I.o

bac diém
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+ Phuong L : Triung véi phuong » (nam trén truc A)

+ Chiéu : Cung chidu ©

+Dolon L=I1lw
3.2. Cac dinh 1y vé mémen dong lwong ciia vit ran chuyén dong quay
a. Dinh Iy thir nhdt

Biéu thuc: ar _ M
dt

Phat biéu: "DPgo ham theo thoi gian cua vécto mémen dong lwong cua vdt ran quay
xung quanh mot truc co dinh bang tong momen cua cac ngoqi lyc tac dung lén vat ran tai
thoi diem do".

b. Dinh Iy thir hai

6
Bieu thie: AL = L,— L = [ M dt
I

Dai lugng fﬁ.dt duogc goi 1a xung lugng cia momen lyc trong khoang thoi gian At

Ul

=f-1.

Phét biéu : "P¢ bién thién véc to mémen déng lwong cia vt ran quay quanh mot
truc co dinh bang xung luwong cua tong véc to momen ngoai lyc tac dung lén vdt ran trong
khoang thoi gian twong ung ".

Truong hop néu M = const thi AL =M At

3.3. Dinh luat bao toan mémen dong lwong:

Phat biéu: Mémen dong lwong cua vat ran cé ldp dwoc bao toan.

Biéu thirc I = 1.5 = const

Thuec té, vat rdn ludn chiu tic dung ctia ngoai luc. Nhung néu tong momen ngoai luc

tac dung 1én vat rin quay quanh truc A bang khong thi mémen dong luong ctia vat ran dbi
v0i truc quay A cting bao toan.

a. Vit rén khong tuyét doi néu M =0 thi L =16 = const
Tir do suy ra: khi I tdng thi »s€ gidm (vat quay cham hon) va nguoc lai.

b. Hé vit gom nhiéu phan quay

Néu M =0 L =13 +1,, = const
Gia sur luc dau hé vat khong quay (L=0) thi I =1,6,+1,&, =0
hay @,=--1a,
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Tir d6 suy ra van toc goc @, nguoc chidu voi @,.

D. BAI TAP CHUONG III

I. BAI TAP THi DU

Bai tip 1: Banh xe dudng kinh 1m gém mot vong tron manh c6 khéi luong 10 kg
va bon nan hoa dugc lam tir cac thanh manh, moi nan hoa c6 khoi lugng 2 kg (hinh 3-1).
Xac dinh momen quan tinh ctia banh xe do61 véi truc vuong goc voi mat phang trang giay

di qua diém A.
Huéng dan gidi:
Momen quan tinh cta banh xe tai diém G R
/’_/.’-:- | H-\&I\‘;
, 1 , { y . ;
I =1 binh + Lpan = m,r +4.§m2r ‘.'";,-"I ‘ ! j
2 1 2 2 I". t ..... Bl .G—
I, = 10.0,5 +4.§2.0,5 =3,17(kgm") |\ | !
: N s
Momen quan tinh cua banh xe tai diém A: '
Hinh 3-1

Ap dung dinh 1y truc song song: I, =1, +md”
suy ra: I, =1,+(m +4m,)r’ =3,17+18.0,5 =7,67(kgm’)

Bai tap 2: Mot banh xe ¢6 ban kinh 50cm dang quay dudi taic dung ctia mémen luc
bang 980Nm. Hay xac dinh Iyc nén vudng goc ciia mdi ma phanh tic dung 1én banh xe dé
banh xe quay cham dan quanh truc ctia né véi gia tc bang -2,5rad/s? (hinh 3-2). Cho biét hé
sO ma sat gitta ma phanh va banh xe 1a p = 0,25. Mémen quan tinh ctia banh xe va truc cla

n6 dbi voi truc quay bang I = 50kgm?.

A FWZS
Huwéng dan gigi: Cho R =50 cm; M =980 N.m ‘QI F,
B =-25rad/s’;, p=025;1=50kgm’ = :
H? .: ? ms
o N Hinh 3-2

Khi hdm phanh, banh xe quay cham dan quanh mét truc ¢
dinh O nam ngang voi gia toc goc B dudi tic dung ciia momen luc phat dong M va
moémen lyc can (mémen lyc ma sat M.). Momen luc ma sat nguoc hudng voi mémen luc
phat dong.

Ap dung phuong trinh co ban ciia chuyén dong quay ddi véi banh xe:
[.ﬂ :M_MC :M'z.Fms.R (1)

Lai co: Fins =N =L.F, (2)
trong d6 F, 1a luc nén vudng goéc ciia mdi ma phanh tac dung Ién tryc clia banh xe.

Thay (2) vao (1), ta tim dugc:
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p ML _980-50(-2.5)
" 2uR  2.0,25.50.10°

= 4420(N)

Bai tip 3: Mot banh da c6 dang mot dia phang tron dang quay quanh truc cia né
v6i van toe 480 vong/phit thi bi tic dung mot momen luc him. Banh da c6 khéi lugng 500kg
va ban kinh 20cm. Hay xdc dinh moémen cta luc ham trong hai trudng hop:

a. Banh da dung lai sau khi ham 50 giay.
b. Banh da dung lai sau khi quay thém dugc 300 vong.
Hudng dan gigi: Cho: @ =480 vong/phut = 167 rad/s
m = 500kg; R =20cm = 0,2m
Héi: M? (a) =0, At=50s
b) =0, N=300vong

a. Vi trong sudt qué trinh ham thi lyc him khong d6i — M = const.
Ap dung dinh Iy vé mémen dong luong:

AL L —L
—=M, hay 2"=Mm
At h y At h

MaLzzl.a)z:O; L1=I.a)1
Do vay, ta dugc: -lw; = M, At

_ , -2\2
Lo, Thay s6: Mh:_O,S..SOO.(ZO.IO ).16.3,14:_10 (Nm)

Suy ra: M, =
e " T A 50

b. Tur khi bit dau ham dén khi dimg lai, banh da quay thém duoc 300 vong tng voi
gbéc quay ¢ = 2z.N = 6007 (rad).

Ap dung cong thire: W’ - o =2B¢

— Gia toc goc cua banh xe la:

_ o _ 2
p=-— = -0,67rad/s
2.0

Ap dung phuong trinh co ban ctia chuyén dong quay ta duoc:
M=1p= %mRZ.,B = 6,7 (N.m)

Bai tip 4: Mot tru dic khdi lwong m; = 100kg quay xung quanh mot truc nam
ngang tring véi truc cta try. Trén tru c6 cudn mot soi day khong gian trong lugng khong
dang ké. Pau tu do cua day co treo mot vat niang khoi lugng m, = 20kg (hinh 3-3). Dé vit
ning d6 tu chuyén dong. Tinh gia tbc ciia vat ning va stc cing cla soi dy.

Huéng dan gigi: Cho: m; = 100kg (tru dic)
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my = 20kg

Hoi:  a? T7?
Taco: I' =-T /
-Caclyc tac dung léntrula: P, N, T'. T
P va N triét tiéu nhau con 7' gdy ramdémen M lam quay try. T
Ta c6 phuong trinh: I.f=M (1) m;
- Céc lyc tac dung lén vat nang la ?2 va T . Cac luc nay lam vat B
nang chuyén dong tinh tién théng ding xuéng dudi véi gia toc a . Hinh 3-3

_—

Ta cé phuong trinh: P+T =m,.a (2)
- Chon tryc Ox theo hudng chuyén dong ctia vat mo.
Chon truc A vudng goc véi mit try, chiéu duong hudng thuén chiéu quay cia tru.

Chiéu cac phuong trinh trén 1én cac truc tuong tGng ta dugc:

Tir (1) co: If=M  hay I%=T'.R
Thay: IzmlTRz, a,=a ;T =T Ta duoc: Tz%
T (2) ta co: P,—-T =m,a
Két hop hai phuong trinh trén ta dugc: g=_2mg _ 22098 =2,8m/s’
2m, +m, 2.20+100
T=%=100'2’8=140N

Bai tip 5: Mot thanh gd mong dai 0,5m c6 thé quay tu do quanh mdt truc nam
ngang di qua dau trén ctia thanh. Mot vién dan khoi luong 10g bay theo phuong ngang véi
van tbc 400m/s toi dam xuyén vao dau dudi cua thanh gb va mac lai & d6 (Hinh 3-4). Khéi
luong ciia thanh g bang 6kg phan bd déu doc theo chiéu dai thanh. Bé qua ma sat ciia truc
quay va luc can cta khong khi. Hiy xac dinh van téc goc ciia thanh gd sau khi vién dan
dam xuyén vao no.

Huréng dan gidi:

Co thé coi gﬁn dung khi vién dan vira cham sat thanh go, cac trong luc tac dung lén
hé vat (vién dan va thanh gd) déu co phuong cit truc quay tai diém treo O. Nhu vy tong
momen ngoai luc tac dung 1én hé vt bang khong. Do d6 tong mémen dong luong cia hé
vat ddi vai truc quay O bdo toan, nghia la téng moémen dong lugng ctia h¢ vat ddi véi truc
quay O trudc va sau va cham c6 cung gia tri:
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n n
-, _ - o m e = -.
( Li j Sau va cham — ( Lij Trudc va cham 0

i=1 i=1

Hay: L've = Lng (1) G Il H
) x — P
Ban dau thanh go dung yén, vién dan (coi la chat di€m) co v
van toc v theo phuong vudng goéc véi thanh, cach truc quay O me— Ao
mot khoang /. Nhu vay, momen dong lugng ctia hé ngay trude khi Hinh 3-4

vién dan xuyén vao tam go la:
Lhé = m le (2)

Sau khi xuyén vao thanh gd, vién dan cung thanh gd chuyén dong quay quanh truc
O véi van toc goc @ . Momen dong luong cta hé 1a:

L 1¢ = (Igan + Jthann) @'
Momen quan tinh cia vién dan (coi nhu chét diém) d6i véi truc quay O la:

— 2
Idan - ml. l

Momen quan tinh ctia thanh gb dbi véi truc quay O di qua dau mat ca thanh la:

m, I 1Y ml?
Tivan = =5 +m2(5j N

2
Vay duge: I pe=(m,. P+ %)w/ 3)

Thay (2) va (3) vao (1) ta tim duoc toc dd quay cua thanh gd sau khi vién dan dam
Xuyén vao no:

-3
o = m.v _ 10.107°.400 ~ 4(rad | 5)

(ml+mzj.1 (10.10-3+6j.o,5
3 3

Bai tip 6: Mot nguoi ngdi trén ghé quay (ghé Giucdpxki) sao cho phuong cia trong

lc tac dung 1én nguoi va ghé tring voi truc quay cta ghé. Nguoi d6 giang hai tay va mbi
tay cam mot qua ta c6 khdi lugng 2,0kg. Khoang cac tir mdi qua ta dén truc quay cua ghé
1a 0,8m. Cho nguoi va ghé quay vdi van toc 30vong/phut. Momen quan tinh ciia nguoi va
ghé (khong ké cac qua ta) ddi véi truc quay 1a 2.5kgm?. Hay x4c dinh van toc quay cua
ngudi va ghé khi nguoi d6 co hai tay lai dé khoang cach tir mdi qua ta dén truc quay chi
con bang 0,6m.

Huéng dan gidgi: Cho: m; =m; =m =2kg [; =0,6m
[;=0,8m Iy =2,5kgm?
n; =30 vong/phut
Hoi: n,?
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Céc ngoai luc tac dung lén hé nguot va ghé chi gém cac trong lyc va phan lyc,
chung déu c6 phuong trung véi truc quay cua ghé. Do d6 momen ngoai luc tac dung 1én hé
vat bang khong. Do vdy mémen dong lugng ctia hé vat bao toan.

L=1
Hay: Lo =1, o, (1)
Chiéu phuong trinh (1) trén truc quay ta dugc: Lo =10, (2)
Ta co, khi nguoi dang tay: I, =1,+2ml*=25+2.2.(08)" =5,06kg.m”
®, =2m, = 2.3,14.£ =3,14rad /s
60
Khi nguoi co tay: I, =1,+2ml} =2,5+2.2.0,6)> =3,94kgm’

= 5’02 3,14 =403 rad/s

Thay vao (2) ta tim dugc: m; = ;—la)

2 5
Suy ra van tdc quay cta ghé khi nguoi co tay la:
_w, 403

=—2 = .60=385 (vong/phut).
2n 2314 ( &P )

n,
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CHUONG 4
CO NANG
A- MUC PICH, YEU CAU

1. Nam duoc biéu thirc tinh cong va céng suat, Biéu thirc tinh cong va dong ning cia
vat ran trong chuyén dong quay quanh mot truc c¢6 dinh.

2. Nam duoc dinh 1y bién thién dong ning. Van dung dinh 1y bién thién dong ning
dé giai cac bai toan trong chuyén dong tinh tién va chuyén dong quay.

3. Nam dugc khéi niém luc thé, thé nang. Van dung duoc dinh luat bao toan co ning
trong trong trueong.

4. Van dung dugc dinh luat bao toan dong lugng va dinh luat bao toan co nang dé
giai cac bai toan vé va cham.
B — CAU HOI ON TAP NOI DUNG TRONG TAM LY THUYET

1. Pinh nghia cong, cong suét va y nghia cua ching. Biéu thirc tinh cong va cong suat
trong chuyén dong quay.

2. Néu dinh nghia, biéu thirc, y nghia ctia dong nang. Chimg minh dinh Iy dong ning
(cho trudng hop chét diém va truong hop vat chuyén dong quay).

3. Khai niém vé trudng luc thé va luc thé. Cho thi dy.

4. Pinh nghia thé ning cua chit diém trong truong luc thé. Biéu thirc thé ning cua
chat diém trong trong truong. Noi dung cta dinh 1y thé nang?

5. Pinh nghia co ning. Biéu thirc co ning cua chat diém trong trong trudng déu. Phat
biéu dinh luat bao toan co nang cia chat diém trong truong luc thé va trong trong trudong
deu. Khi nao thi co nang bi bién do6i? Viét biéu thirc tinh d§ bién thién co nang.

6. Thé nao 12 va cham dan hoi xuyén tim va va cham mém xuyén tam.
C - TOM TAT NQI DUNG
1. Cong va cong suit
1.1. Cong cua luc
* Xét mot vat chiu tdc dung cua mot luc F khong d6i chuyén doi duoc mot doan
thang MM'=s
Biéu thirc: A =Fs.cosa= F.s
* Truong hop tong qudt:
Cong cua lyc F trong ca chuyén doi BC 1a:

A= jdA: jf.d?
BC BC

* Pon vi cong trong hé SI: Jun (J)
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1.2. Cong suit ciia luc

Biéu thitc: N==—=F.y
dt

Pon vi cong sudt: oat (W)

1.3. Cong va cong suit ciia luc tac dung trong chuyén dong quay

[0} t
Cong cua momen luc: A= IdA = IM.d(I) = IM.co.dt
0 0

. . dA — —
Cong suat cia mot lyc trong chuyén dong quay la: N = I =M.o

2 - DPONG NANG

2.1. Pong ning va dinh ly vé dong niing

a. Dong ning

Pinh nghia: Pong ning 1a phan co ning tuong (mg véi s chuyén doi clia vat.

1’1’1V2

Bicu thirc: W, =

Pon vi:J
b. Dinh ly dong nang

mv, mv;

Biéu thiic: =W, -W, =A
Phét biéu: "Dé bién thién dong nang cua chat diém trong mot chuyén doi bang céng
cia ngoai lyc tac dung lén chat diém trong chuyén doi do".

2.2. Pong ning ciia vat rin trong chuyén dong quay:

I 2
Dbong nang: W;= %

Pinh Iy dong ning ctia vit ran quay :

.2 I 2 I 2
+ Biéu thurc W,- W, = %_%:

+ Phat biéu: "P¢ bien thién dong nang cua vdt ran quay quanh truc co dinh A bang
cong cua momen ngoai luc tac dung lén vat ran doi voi cung truc quay do ".

mv’: I

2

Chu ¥: Truong hop néu vat ran vira quay vira tinh W, =
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3- TRUONG LUC THE VA THE NANG
3.1. Truong luc thé

Truong lyc thé 13 trudng luc ma coéng cia luc khéng phu thudc vao dang duong
dich chuyén ma chi phu thudc vao vi tri diém dau diém cudi.

3.2. Thé ning:

Dinh nghia: Thé ndng ciia chat diém trong truong lc thé la mét ham W, phy thude
vao vi tri cua chat diem, sao cho do giam thé nang bang cong cua luc the.

- Thé nang cua chdt diém trong trong truong déu:
+ Biéu thirc: W, = mgz+C
+ Pinh 1y thé ning : mgz, —mgz, = W - Wi>=Ap
Phat biéu : “Hiéu thé ndang cia chat diém khi né chuyén doi tir vi tri (1) dén vi tri
(2) trong trong truong bang cong ciia trong lwc trong chuyén doi dé
4. Dinh luat bao toan co nang

4.1. Co ning trong trudng luc thé

2
Biéu thirc: W= mTV + mgh

4.2. Pinh luit bao toan va bién ddi co ning
2

* Biéu thuc: W=W, + W, = mTV +m.g.h = const

Phat biéu:"Khi chat diém chuyén dong trong mot trudng chi co luc thé thi co ning
cua chat diém bao toan".

* Truong hop chat diém chuyén dong trong mot truong luc ngoai luc thé con c6 cac
luc khéc, céc lyc nay sinh cong A’ 1am co nang cua chit diém bi bién doi

Biéu thurc: AW =W, - W, = A’

Phét biéu: Dé bién thién co ndng bang céng ciia cdac ngoai e khdc tdc dung.
5.Va cham

5.1. Va cham dan hoi

Van toc hai qua cau sau va cham

_ (m, -m,).v,+2m,.v,

m, +m,

(m, —m,).v, +2m,.v,

Vz' =
m, +m,
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5.2. Va cham mém

m,.v,+m,.v,

Van toc hai qua cau sau va cham V' =
m, +m,

D - BAI TAP CHUONG IV

I. BAI TAP THi DU

Bai tip 1: Mot 6td khéi luong m = 1000kg chay véi van toc khong ddi bang
36km/h. Hé s6 ma sat giita banh xe voi mat duong bang 0,07. Lay g = 9,8m/s%. Hay tinh
cong suat ctia dong co 6t6 khi:

a. Oto chay trén doan dudng phang ngang.

b. Otd chay 1én dbc trén doan duong phang hop véi mit ngang mot goc nghiéng a.
sao cho sin o = 0,05.

Huéng dan gidi:
Cho: m =1000kg; v =36km/h=10m/s ; k=0,07; g=9,8m/s?

Hoi: N? khisinoa=0
khi sin oo = 0,05

. e

Ot6 chiu tac dung cua: Trong luc P, phan luc phap AN
tuyén N clia mat dudng phang, luc kéo F—k cta dong co va / ; v
lyc masat F_ giita banh xe véi mat duong. )

Chon tryc Ox theo phwong cua mit duong, chiéu Fons P
duong 1a chiéu chuyén dong cua xe. Hinh 4-1

Phuong trinh chuyén dong cia xe 6t0 khi xe chuyén
dong déu la:

P+N+F +F_ =ma=0 (1)

a. Khi 6t6 chuyén dong trén dudng phang ngang:
Chiéu (1) 1én truc Ox ta dugc: F, —F,_ =0
F =F =kN=kP

ms

Suy ra cong sut cua 0to la:
N=F_.v=kmg.v=0,07.1000.9,8.10 = 6860W = 6,86kW

b. Khi 6t6 chay trén dudng phang nghiéng:

Chiéu (1) Ién truc Ox ta dugc:  Psina+F, —F_ =0
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Hay: E =-Psina+F |
Vi: N =Pcosa
nén:
Suy ra cong suét ciia 6t0 la: N = F..v=mg(sina +kcosa)v
Thay cosa=+/1-sin’ o =0,9975 ta duoc:
N =1000.9,8.(0,05+0,07.0,998).10 = 11750W =11,7KW

Ta thay khi 1én ddc, dong co ctia 6t0 phai thyc hién mot cong suat 1on hon so vé6i khi
n6 chay trén dudng phang ngang.

Bai tip 2: Mot vién dan khdi luong 10g dang bay voi van toe 500m/s toi xuyén vao
tam gd day mot doan bang 5cm. Hay xéc dinh:

a. Luc can trung binh ctia tAm gd tac dung 1én vién dan.
b. Vén tdc cta vién dan sau khi xuyén qua tim gd néu tdm gb chi day 2.4cm.
Huéng dan gigi: Cho: m=10g; s=5cm; v = 500m/s
Hoi: a. F, ?
b.s’=2,4cm; v’?

a. Ap dung dinh 1y dong niang d6i voi chuyén dong cua vién dan khi xuyén vao tim
gd mot doan s = Scm.

Suy ra luc can trung binh ctia tim g6 tac dung 1én vién dan c6 d6 16n bang:

mv?  10.107.(500)°

= g =25 10N
.S .

b. Néu tdm g6 chi day s” = 2,4cm thi 4p dung dinh Iy dong ning d6i véi chuyén
dong cua vién dan ta co6:

mv"? mv’

2 2 c c*

Suy ra van toc cua vién dan sau khi xuyén qua tam go c6 do day s’ = 2,4cm la:

2
v'=,[v—=F.s'
m

25.10°2,4.107 ~360m/s

2

0>

Thay sb: v'=/(500)* —
y \/( ) 10
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Bai tip 3: Mot dia phang dong chét ning 2 kg lin khong trugt trén mot mét phang
nam ngang v&i van toc khoi tam v =4 m/s. Tim dong ndng cua dia.

Huoéng dan gidi:

Pong ning tinh tién: Wd1—7='7=16 J))

DO0ng nang quay: dzzl—:—-— = =8 (J)

Pong niang toan phan: W=W, + W, =16+8=24 (J)

Bai tip 4: Tinh cong can thiét dé 1am cho mot vo lang hinh vanh tron, duong kinh
50 cm, khdi luong 200 kg dang quay voi tbe do 120 vong/phat dat dugce tbe do 180
vong/phut.

Hudng dan gidi:
I=mR* =200.0,25°=12,5 (kgm®)
7 . , A o 2 2
Ap dung dinh li ddng ning: A:Iﬁ—l% =1233,7 (J)

Bai tip 5: Mot khau phao c6 khdi lugng 500 kg ban theo phuong ngang. Vién dan
c6 khéi lwong 5 kg va co van toc dau nong 12 400 m/s. Ngay sau khi bin, khau phao giat
Iui mdt doan 45 cm. Hay xéc dinh lyc ham trung binh tac dung 1én khéau phao.

Hudng dan gidi:

ap dung dinh luat bao toan dong lugng: mv+MV =0

Chon tryc Ox theo chiéu chuyén dong cua vién dan.

yo_mv 3400 4 s
M 500

4p dung dinh 1y bién thién dong ning: o MZVZ _Fs

h*

MV* 500.4°
Suy ra: F = = ~— 8889
Y " 28 20,45 )

Bai tip 6: Hai qua cau dugc treo ¢ du hai soi ddy dai khong gidn

song song va c6 do dai bang nhau. Pau con lai ciia moi soi day nay duogc i
budc cd dinh vao mdt gia do sao cho hai qua cau ti€p xuc voi nhau va tam ’
ctua chung déu nam trén mat phang ngang (hinh 4 -3). Khai lugng cia hai

dd cao h =4,5cm va sau d6 duoc tha ra dé no tu chuyén dong dén va cham

qué cau lan lugt bang 200g va 100g. Qua cau thir nhat dugc ning 1én dén 1@
hy ™.

5 A J . J A A 9 ’ 5 5 V\
vao qua cau thir hai dang ding yén. Lay g = 9,8m/s?. B6 qua strc can cua N\
khong khi. Hoi sau khi va cham cac qua cu duoc ning 1én toi d6 cao bao Hinlll 423

nhiéu? Xét hai truong hop:
a. Va cham 12 hoan toan dan hoi.
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b. Va cham mém.

Hudng dan gigi: Cho: m; =200g; m, = 100g
h=4,5cm; g = 9,8m/s?

Hoi: a. 7’17 h’,? b. h’?

Xét qua trinh chuyén dong cua qua 1 trudc va cham:

Qua 1 chiu tac dung cua trong luc Fl va luc cang Tl .

Vi Ai =0 (do fi;) ma Fl 13 lyc thé, do d6 co ning ctia qua 1 bao toan.

Chon méc tinh thé ning 12 mat phang ngang qua vi tri ctia cic qua khi ddy treo thang
ding.
2

: . N 5 m,v
Ap dung dinh luat bao toan co nang ta duge: ——!

= m1gh1

Suy ra van toc cuia qua cau 1 ngay trudc va cham la:

v,=2gh, =+/2.9,8.4,5.10> ~0,94m /s

a. Truong hop va cham dan hoi:

Trudc va cham, qua ciu 2 ding yén (v, = 0). Ap dung cong thirc (4-23) va (4-24) ta tim
duogc van toc cua hai qua cau ngay sau va cham:

o _(m —my)v, (0.2-0,1)0,94
" m, +m, 0,2+0,1
oo 2my, 2.0,2.0,94
> m+m, 0,2+0,1

~0,31m/s

~1,25m/s

Ap dung dinh luat bao toan co nang do61 véi qua trinh chuyén dong ciia moi qua sau
va cham ta tim dugc d§ cao ma moi qua 1én dugc:

'2
- béi voi qua cau 1: m,gh, = m12V1
" 5
suy ra: h;:V_1:(0,31) ~Smm
2g 29,8
2
- P6i voi qua cau 2: m,gh), = m22V2
" ,
Suy ra: h, = Y2 _ (1,25) —80mm
2g¢ 29,8

b. Truong hop va cham mém:

Trudc va cham qua cau thit 2 dimg yén (v, = 0). Ap dung dinh luat bao toan dong
lwong cho hé 2 qua cau ta co:
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m,v, =(m, + m,)v
Van toc cia ca hai qua ngay sau khi va cham la:

, myv,  0,2.0,94
m,+m, 0,2+0,1

V, =V, =V ~0,63m/s
Ap dung dinh luat bao toan co nang doi voi qua trinh chuyén dong cua ca hai qua
cau sau va cham, ta tim dugc d§ cao ma ca hai qua cau da nang lén:

(m, +m, )sz

(m1+m2)gh': >

'2 2
Suy ra: h'zv—zszOmm

2¢ 298
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CHUONG 5: CO HQC CHAT LUU
A- MUC PICH, YEU CAU

1. Trang bi cho sinh vién nhirng kién thirc co ban vé tinh hoc va déng luc hoc chat luu va cac Gn
dung trong thyc té.

2. Nam vimng dinh nghia, cic cong thirc va phuong trinh cua tinh hoc va dong hoc chat luu, va
dung dé giai cac bai tap vé chat luu.

B- TOM TAT NOI DUNG
1. Tinh hoc chit luu
- Pinh nghia ap sut: p =§

- Pon vi ap suat: Pa
1 atm = 1,013.10° Pa = 760 mmHg

- Ap suét tai diém c6 d6 sau h: p=p, + pgh
Trong d6: po: 4p suat & mat chat luu (Pa)
h: d6 sau tinh tir mit chat luu (m)

p : khéi luong riéng cta chat luu (kg/m?)

vGi chét luu déng nhat va khong nén dugc p =const - p = % Smh
» Nhan xét:
+ Hai diém trong chat luu trén cing mot mat phang ngang (h;= hy) thi ciing ap suat (p;=p2)

+ Mait thoang ctia mot chat 1ong 1a mat phang ngang.
2. Pong luc hoc chit hru Iy twéng
- Binh luat bao toan dong (PT lién tuc)

+ Biéu thirc: S;.v; = S,.v> = const = Q
Trong d6: Q: luu lwong chat luu (m?/s)
S: Tiét dién dng dong (m?)
v: van toc dong (m/s)
+ Phat biéu: “P6i voi chat luu 1y tudng thi luu luong ¢ moi tiét dién 13 nhu nhau.”
+ Hé qua: Noi nao co tiét dién 6ng dong cang 16n thi van tdc chay cang nho va nguoc lai.

- Pinh luat Bécnuli:
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2

+ Biéu thitc: p+pgh+ '0'2‘} = const
Trong do: p: ap suét tinh (Pa)
pgh :ap suat tric dia, phu thudc do sau h (Pa)
oV . .
B ap suat dong, phu thudc vao van toc dong (Pa)

+ Phat biéu: “Tong ap suét tinh, ap suat tric dia va 4p suat dong khong thay doi tai moi diém
trong chét luu.”
+ H¢ qua:
> Trudng hop chat 1ong chay trong dng nam ngang (h=const)
2 2 2

PV = const — p, ! =p, +'0';2

p+

> Néu trong chit luu khong c6 dong chay (v = 0) = trang thai tinh
p+ pgh = const
» Cong thtrc Toricelli:
Van toc chay & voi cach mit chét long mot khoang h: v =+/2gh

- Miéng voi cang thap thi van téc phun cang manh

3. Hién twgng ndi ma sat
: X A d
- Binh luat Newton vé ndi ma sat: f,, =7 d—VS
4
Trong d6:  fis: luc ndi ma sat gitra 2 16p.
n: hé sd ty 18 (hé s6 nhot), d/v: Ns/m?.
S: dién tich tiép xuc 2 19p.
dv/dy: bién thién van tdc theo phuong y.

4. Lwc day Acsimet: F, = pi’g (N)

Trong d6: P : khdi luong riéng cia chét luu (kg/m®)
V: thé tich phan vt bi chim trong chat luu (m?)
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CHUONG 6
DAO PONG CO - SONG CO
A- MUC PiCH, YEU CAU
1. Nam duoc dinh nghia dao dong co va diéu kién dé mot hé co thé dao dong co.

2. Nam duogc phuong trinh dao dong dong co cho ba truong hop: Dao dong co diéu
hoa, dao dong co tat dan, dao dong co cudng buc. Nim dugc hién tuong cong hudng co.

3. Nam dugc ban chat song co va cac dic trung cia nd.

4. Thiét lap duoc phuong trinh séng co. Van dung dé tinh dugc bién do dao dong
tong hop trong su giao thoa cac song két hop.

B — CAU HOI ON TAP NOI DUNG TRONG TAM LY THUYET
1. DBinh nghia dao dong co. Néu diéu kién dé mot hé co thé dao dong co.

2. Viét phuong trinh dao dong co diéu hoa. Biéu thirc tinh chu ky riéng cta con lic
10 x0, con lic don, con lac vat Iy. Biéu thirc ning luong dao dong co diéu hoa.

3. Viét phuong trinh dao dong co tit dan. Néu y nghia ctia giam lugng 16ga trong
dao dong co tit dan.

4. Viét phuong trinh dao dong co cudng birc. Nhan xét sy phu thude cia A, ¢ vao
tan s6 Q cua ngoai luc kich thich.

5. Hién tugng cong huong co 1a gi. Néu diéu kién dé co cong hudng co. Néu dic
diém cua ho dudng cong cong hudng. Néu tac dung va tac hai cua hién twong cong huong
co trong k¥ thuat va doi song.

6. Tong hop hai dao dong diéu hoa cing phuong cling tan sb.

7. Trinh bay su tao thanh song co trong méi trudng dan hoi. Néu nhitng tinh chat va
nhitng dai luong dac trung cho song co.

8. Thiét 1ap phuong trinh séng co. Viét biéu thirc mat do ning lugng trung binh cia
song co.

9. Hién tuong giao thoa song 1a gi? Néu cac diéu kién vé hiéu pha Ag dé co duoc
bién dJ song téng hop 1a cuc dai hoac cuc tiéu.

10. Thé nao 1a séng dimg? Viét biéu thic bién do séng ding va biéu thire xac dinh
vi tri ¢6 bién dd song cuc dai, cuc tiéu.

C - TOM TAT NOI DUNG
1-DAO DONG CO
Dinh nghia : chuyén dong co trong d6 trang thai ciia hé vat bién ddi tuan hoan theo
thoi gian
Diéu kién dé mot hé vt c6 thé thuc hién dao dong la:

- Hé phai c6 m{t vi tri can béng bén.
40



- Hé phai chiu tac dung ctia mot luc kéo né vé vi tri cin bang bén.

- Hé phai c6 quan tinh dé tiép tuc vuot qua vi tri cAn bang bén.

1.1. Dao d9ng co diéu hoa

a. Dao dpng co diéu hoa ciia con lic 1o xo

* Phuong trinh dao dong diéu hoa. x = Ay.cos(wot + @p)

-bo d(‘wi‘(hay ly 46 dao dong) x: Pé xac dinh vi tri ctia con lac 10 xo ¢ thoi diém ¢ so
voi vi tri can bang.

- Bién d§ dao dong A(: Xac dinh gidi han dao dong cua h¢ vat. Ag = x| = const

- bai luo}lg (oot + @) goi 1a pha cia dao dong. N6 xé4c dinh trang thai dao dong cua
hé vat ¢ thoi diem ¢.

¢ 12 pha ban dau ciia dao dong o thoi diém ¢ = 0.

- Pai luong @y (don vi: rad/s) 1a tan s6 goc ciia dao dong: ®, = \/E
m

. n z dX .
* Phuong trinh van toc: v = T —®,A, sin (ot + ¢, )

2
b A . A X
Phuong trinh van gia toc: a = e —wpA, cos(myt + @, ) = —apx
Nhdn xét: Trong dao dong diéu hoa, do doi x, van tdc v va gia tdc a ctia hé déu bién
do1 tuan hoan theo thoi gian t véi cung chu ky 7)

* Chu ky T) (s) 1a khoang thoi gian dé hé vat thuc hién duoc mot dao dong toan ph?ln:

T(): 2—7[::27'E\/E
o, k

* Tan s6 fj (Hz) 12 s6 dao dong toan phan trong 1 don vi thoi gian.
1 1 |k
fo= — =

TO:% m

* Néing lwong ciia dao dong co diéu hoa
Ning luong dao dong co didu hoa ciia con lic 10 xo bang tong dong ning va thé ning

1 1
cta no: W=W;+W,= > m.awy. Ay = > k. Ay’ = const

Nhdn xét: Trong dao dong diéu hoa, dong ning va thé ning cia con lic 1o xo ludn
bién d6i tuan hoan va chuyén héa 1an nhau, nhung ning luong dao dong ctia né ludn bao
toan va ty 1€ véi binh phuong bién d6 dao dong.

b. Dao dong co diéu hoa ciia con lic vit Iy
Chu ky dao dong diéu hoa cia con lac vat 1y la:
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T, =2n, |—
mgl

c. Dao dong co diéu hoa cua con lic don

TO:27t\/I
g

1.2. Dao ddng co tit dan

a. M6 td dao djng : 13 dao dong co bién do dao dong va ning luong giam dan theo
thot gian.

b. Phuwrong trinh dao djng co tit din

Phuong trinh dao dong: x = Ap.e”.cos(wt + @)

Trong d6: Ay, @y, B @ 1a nhimg hang s6 phu thudc vao diéu kién ban dau.

Trong d6: - Bién d6 ctia dao dong co tit dan: 4, = Ag.e”

- Tan s goc cua dao dong co tat dan: @ = (5-12)
, - A A L. A T , - A A
Véi B 1a hé s6 tat dan f= — (v6i r: hé s6 can)
2m
c. Tinh chit ciia dao dong co tit din

-T>T1T)= i—n nén dao dong co tat dan dién bién chim hon dao dong riéng (dao
0
dong diéu hoa) cua cuing mot hé vat.
- Bién do 4, = Ay.e” khong phai 13 hang s6 ma giam nhanh theo thoi gian t theo quy
luat ham s6 mi am.
"Giam lwong l6ga & ciia mét dao ddng co tit dan ¢ tri so bang l6ga tw nhién cia ty
s6 giita hai bién ¢ dao dong ké tiép cach nhau mot chu ky T

A Ae™

— t
ES—lnA =In AoefB(”T)

=BT

t+T
- biéu kién c6 dao dong tit dan: wy> f—r < 2

1.3. Dao dong co cwdng birc va hién twgng cong hudéng

a. Mo ti dao dong

Dao dong ctia hé vat trong mdi truong cd thém tac dung cia luc cudng birc tuan
hoan goi 1a dao dong co cudng burc.

F., = Fy.cos(X
Vi Fy 1a bién d6 va 21a tan s6 goc cua luc cudng buc.
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b. Thiét lap phwong trinh dao déng co cwéong birc

Phuong trinh dao dong:  x = Acos({X + ¢)

Trong d6: A, ¢ phu thudc vao tan sd goc 2 cia luc cudng bic.
F

A= 0
m\/(mg —O) 4pre?

2.0

tgp = ————
=

c. Khdo sdt cdc tinh chit ciia dao dpng cuiéng birc. Cong hwong

- Chu ky bang chu ky cua lyc cudng buc: 1 = En
- Bién d6 cua dao dong cudng birc phy thude vao tan sd goc Q cua lyc cudng bic.

- Hién tuong cong hudng co:

* Pinh nghia: 1a hién tuong bién dd dao dong cudng birc dat gi tri cuc dai khi 22 =
Qch =

Ta thay:

+Néu B — 0 thi Qe — ® VA Amax cang 16n.

+ Pic biét: Néu =0 thi Q2= @y, khi A6 A S€ €O tr1 s6 cuc dai ung voi mot dinh
rat nhon cua dudng cong hudng. Do d6 hién tuong nay goi 1a cong hudng nhon

1.4. Tong hop cac dao dong diéu hoa

a. Tong hop hai dao dpng diéu hoa cing phwong cing tan sé géc

Bién d6 tong hop

A=A2+A2+2A A, cos(9, —,)
Pha ban dau
A sing, + A, sing,

tangp =
A, cosp, +A, cosop,

b. Tong hop hai dao dong diéu hoa cé phwong vudng géc va ciing tin soé géc

Gia st mot chat diém tham gia dong thoi hai dao dong di€u hoa x va y c¢6 phuong
vuong goc va cd cung tan s goc o, :

x =A, cos(o,t+o,)
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y=A, cos(m,t+¢,)

Bién d6i toan hoc, ta tim dugc phuong trinh qui dao chuyén dong tong hop cia chét
diém c6 dang:

2 2
Xy Xy

A A Xl AL cos(@, —@,) =sin’ (¢, — @,) (5-
26)

2-SONG CO

2.1. Séng co trong méi truwong dan hoi

a. Sw tao thanh song co

Qud trinh lan truyén dao dong co trong mét méi truong dan hoi dwoe goi la séng
dan hoi hay song co.

b. Song ngang va song doc

- Séng ngang 13 song trong d6 cac phan tr mi trudng dao dong theo phuong vudng
goc vai tia song.

- Song doc 1a song trong d6 cac phan tir mdi truong dao dong doc theo tia song.

Thuc nghiém ching t6, song ngang chi truyén dugc trong chat ran, con song doc
truyén duoc ca trong chét ran, chat 1ong va chat khi.

c. Cac dac trung cua song co

- Vén toc séng v: 1a quang dudng ma song truyén di dugc trong mot moi truong dan
h6i sau mot don vi thoi gian.

- Chu ky T va tan sé f ciia séng co co tri s6 dung bang chu ky va tan sé dao dong cua
mot phan tir trong trudong song.

- Budc song A: 1a quing dudng ma séng truyén di duoc sau mdi chu ky 7.

A=v.T = (5-26)

v
f
2.2. Phuong trinh song, ning lugng song
a. Phwong trinh song

Xét mot song phang truyén theo phuong Oy tring véi tia song. Gia st dao dong cia
phan tir ndm tai diém O (gdc toa d6) co dang:

X, =Acosot
Xét mot phan tir tai diém M cach O mot doan OM = y trén phuong Oy.

Phuong trinh dao dong ctia phan tir tai M ¢6 dang:

X = Acosco(t—zj hay: x =Acos(mt —27‘[%)
\

44



b. Nang lugng song
Mat d6 ning luong trung binh cia séng bang:

— 1

o) =7 P’ A’
Véc to Umép — Poanhting:
F-a. b

Véc to nay hudng theo chiéu ctia véc to van toc song v va co trj s bang ning luong
song trung binh truyén qua mdt don vi dién tich dat vudng goc véi phuong truyén song sau
moi don vi thoi gian.

2.3. S6ng am

a. Khai niém

Song am dugc dinh nghia téng quat 13 nhitng séng doc trong moi trudng. Séng am co
thé truyén qua chat khi, chat 1ong hay chét ran.

b. Cac dai lwong ddc trung sinh ly cua dm

Do cao cua am:. BJ cao ciia am phu thudc vao tan sb cua am.

Am sdc: Am sic ciia &m dic trung cho sic thai ctia 4m, gitp ta phan biét duoc giong
ndi cua ngudi nay voi nguoi khac, hay am phat ra tir nguén nay véi nguon khéc.

Pé to ciia am: Dé dic trung cho d0 manh cia am ngudi ta dung hai dai luong:
Cuong do am va muc cuong do am.

Cuodng do 4m 7 c6 tri s6 bang téc d6 trung binh ma séng 4m truyén ning luong qua
mot don vi dién tich (mat do nang thong trung binh ctia am):

1= ‘F‘ = l,0va)2A2
2
Murc cuong do am L:
I
L= 1010g1— (dB)
0

Trong phuong trinh nay 7, 1a cudng d6 mdc tiéu chuan, duoc chon 1a 1072 (W/m?),
xap xi ngudng nghe cua ngudi tai 1000Hz.

2.4. Giao thoa song - song durng
a. Giao thoa song

+ DPinh nghia: 12 hién tuong giao nhau ctia hai hay nhiéu song két hop tai mot mién
nao d6 trong moi truong dan hoi. . Khi d6 trong mién giao thoa s& xuat hién nhiing diém
dao dong manh nhat, goi 1a cac cuc dai giao thoa nam xen giita nhitng diém dao dong yéu
nhit goi 1a cac cuc tiéu giao thoa.
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+ Piéu kién: Hai song két hop 1a hai song c6 cung tan s6 va c6 hiéu pha khong do6i
theo thot gian

Gia str c6 hai ngudn song S; va S, phat ra hai song cung phuong, cung tan so, co6 pha
ban dau bang khong cung truyén tdi diém M cach S; va S, cac khoang r; va r,.

Song do S;va S, truyén té61 M ¢6 dang: S1 r M

X, =A, cos(ot - 211%)

r
S2

_ _onl
X, =A,cos(ot—2mn 7») Hinh 5.1
Séng téng hop tai M ciling ciing phuong cung tan s6 v6i song tai ngudn va ¢ dang:
X=X, +X, =Acos(ot+@)

v6i A 1a bién do song tong hop tai M:

A= A2+ AZ+2AA, cos(@, - 9,)

L5

A
- Vi tri diém bién do séng cuc dai: r,—1, = kA

trong do: ¢, -0, =21

Amax = Al + A2
s A LA AA 2 A
- Vi tri diém bién do song cuc tiéu: r, —r, =2k + 1)5

A = |A1 _Az|

b. Song dirng

- Song dirng 13 hién tuong giao thoa cta hai sdng phang c6 cing bién d6 va tan sb,
truyén ngugc chiéu nhau theo cuing mdt phuong y.Két qua, ta sé quan sat thady mdt song
durng 6n dinh gdm céc nut song va cac bung song nam xen k€, cach déu nhau.

D - BAI TAP CHUONG 5

I. BAI TAP THi DU

Bai tip 1: Mot con lic 10 xo gdm mét qua cau nho khdi luong 10g treo vao dau

mot 10 xo gan c6 dinh vao mét gid do. Con lac dao dong di€u hoa khong van toc ban dau
v6i bién do SO0mm. Tai thot diém ban dau qua cau di qua vi tri ¢6 1i 6 25mm, theo chi¢u
am cua truc toa do. Biét rang cu moi phut con lac lai thuc hién dugc 150 dao dong.

a. Viét phuong trinh dao dong, phuong trinh van toc va gia téc.

b. Tinh ning lugng cta con lac.

c. Tinh tri s6 16n nhat ca luc kéo vé tic dung 16n qua ning va tri s6 16n nhat cia luc
dan hoi cua 16 xo.
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Huéng dan gidi:
Chon truc Ox theo phuong thing dung, gbc O tai vi tri can biang, chiéu duong
huéng xudng dudi. Chon gdc thoi gian lac qua cau bat dau dao dong.

a. Phuong trinh dao dong cta qua cau c6 dang: x = Acos(m,t+¢)

Theo dé, bién do dao dong la: A =50mm =5 cm

Tait=0thix=2,5cmva v<0,dodo COS(P:E — pha ban dau: ¢p=—
sing >0
At 60
Chu ky daodong: T=—=—-=0,4(s
y ong N 150 (s)
A O 5 A 2n 27
Suy ra tan s0 goc cua dao dong: moz?:ﬁ:&r(rad/s)

Vay, phuong trinh dao dong cua qua cau la: x = 5cos(5nt + g) (cm)
Phuong trinh van toc: v=x'= —Aw, sin(o,t + @) =-25nsin(Smt+ g) (cm/s)

Phuong trinh gia toc: a =v' =—Aw; cos(m,t + @) = —1251" cos(Smt+ g) (cm/s?)
b. Hé s6 dan héi ctia 10 xo 1a: k = ma; = 0,01.(57)* = 2,465 (N/m)
Ning luong cuia con lac: W = %kA2 = %.2, 465.(0,05)* =3.10°())
c. Biéu thirc cuia lyc kéo vé: F=m.a = -m.oo;x = —kx
Tri s 16n nhat cuia lyc kéo vé 1a: |F| =k|x| =kA=2,465.0,05~0,123(N)
Biéu thirc cta Iuc dan hoi cia 10 xo 1a: Fz= - k(Al+x)
v6i Alla @6 gidn ban dau cta 10 xo. Tir vi tri can bang cta qué cdu, ta ¢6: P —Fg=0

~mg 0,01.9,8
k 2,465

suy ra: Al ~ 0,04 (m)

Vay, tri s0 cuc dai cua luc kéo vé tac dung lén qua cau:

|Ful. =k(Al+|x| ) =k(Al+A)=2,465.(0,04+0,05) ~ 0,22 (N)

Bai tip 2: Mot con lic don c6 d6 dai Im dao dong tit dan. Ctr sau mdi phut, bién do
ciiané lai giam di mot nira. Lay gia toc trong truong g = 9,8m/s%. Hay xac dinh:
a. Hé s6 tat dan va giam luong loga cta dao dong tat dan.
b. S6 phan trim ning luong dao dong bi giam sau mdi phat.
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Hudng dan gidi:
—[(t+Ar)
AHAt Aoe BN l

Ta co: = =e" =

4 47 2
Hé s6 tait dan: = 2 _9, 693—0 01155
Tan s6 goc riéng: @ = \/7 \/7 =313(rad/s)
Chu ky dao dong: T= ~2(s)

\/6% -7 \/3132 115510)

Giam luong loga: §= 8T =11,55.10".2=23,1.10"

Nang lugng dao dong ti lé v6i binh phuong bién do:

t+At Aoe peenn (e—ﬂAt )2 _e—ZﬂAt
AW 4e” ) -

t

Sb % nang luong giam di sau thoi gian 1 phit:
W,

n=1-—L& =] =]-¢>""5% =075

Bai tap 3: Mot soi ddy budc vao mot may rung tai 4 va vat qua mot gia dd B dugc
cang bang mot vat ning c6 khéi lwgng m (Hinh 5-2). Khoang cach [ gitta 4 va B 1a 1,2m,
mat d6 dai cua day 1a 1,6g/m va tan sb f cia may rung duoc giir khéng d6i 1a 120Hz. Bién
dd chuyén dong tai 4 1a du nho dé cé thé coi diém do 1a mot nut. Tai B cling 1a mot nut.
Biét toc do v cua song trén day duogc cho badi biéu thtrc: v= \/E voi F 1a luc cang so1 day,

)7
« 1a mat do dai cua day. Hoi véi khéi lwong m nao thi trén diy c6 4 bung song?
Huéng dan gidi:
Diéu kién dé co séng dimg trén soi day cd

hai ddu cb dinh la:  1=x2 :k%

2
B m
yik=1,2,3.... R LA L4
véi ,2, va v \/; P Hinh 5.2

Viy, dé trén day c6 4 bung song, tmg véi k = 4 thi khéi luong ciia day phai la:

2 2 2 : B
S0 402 200(L6107) o o6 0)
g 4’9,8
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CHUONG 7
NGUYEN LY THU NHAT NHIET PONG LUC HQC
A - MUC PIiCH, YEU CAU

1. Nam duogc ndi dung cua thuyét dong hoc phéan tir va phuong trinh co ban cua
thuyét dong hoc phén tir.

2. Nam duoc khai niém ndi ning cta khi Iy tudng va dinh luat phan b déu ning
lugng cho cac bac tu do

3. Hiéu duoc nguyén 1y thir nhat nhiét dong luc hoc va nhitng hé qua cia né.

4. Van dung duoc nguyén 1y thir nhat dé khao sat cac qua trinh can bang.

B — CAU HOI ON TAP NOI DUNG TRONG TAM LY THUYET

1. Binh nghia théng s6 trang thai; phuong trinh trang thai. Khai niém ap suat va
nhiét do.

2. Thé nao 1a khi 1y tuong. Phuong trinh trang thai cta khi 1y tudng.

3. Noi dung co ban ciia thuyét dong hoc phan tir. Viét phuong trinh co ban cia
thuyét dong hoc phan tir va néu cac h¢ qua cia no.

4. Pinh nghia ndi ning. Khai niém bac tu do. Pinh luat phan b déu ning luong
theo béc tu do. Biéu thirc ndi ning cta khi 1y tudng.

5. Trinh bay khai ni¢m cong va nhiét ciia hé nhiét dong. Phan bi¢t chiing véi ndi
nang cua h¢.

6. Phat biéu nguyén 1y tht nhét nhiét dong hoc. Néu cac hé qua va ¥ nghia cua
nguyén ly.

7. Thé no 1a trang thai can bang va qu4 trinh can bang. Cho thi du.

8. Biéu thtic tinh céng va nhiét ma hé nhan duoc trong qua trinh can bang. Hay
bicu dién cong trén do thi cho mot s6 qua trinh.

9. Khao sat cic qua trinh can bang cta khi 1y tudng: dang tich, dang ap, dang nhiét
va doan nhiét.

C - TOM TAT NOQI DUNG

1- KHI LY TUONG

1.1. Nhirng dic trung co ban ciia khi ly twéng o dién
a. H¢ nhiét dong

H¢ nhi¢t dong 1a mot hé vat 1y bao gém mot s 16n cac hat - cac nguyén tr va cac
phan tir. Cac hat nay luén chuyén dong nhiét hon loan va trao d6i nang luong cho nhau khi
tuong tac
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b. Thong so trang thdi va phwong trinh trang thdi

Cac dai luong vat 1y dic trung cho céc tinh chat vat 1y caa hé, qua d6 xac dinh duoc
trang thai cia hé goi 1a cic thong sd trang thai.

Phuong trinh biéu dién méi lién hé giira cac thong sb trang thai voi nhau goi 1a
phuong trinh trang thai.

c. Ap suit

Dinh nghia: Ap suat 1a dai luong vat 1y ¢6 gia tri bang d6 16n cta luc do cac phan tir

tac dung vuong gdc 1én mdt don vi dién tich thanh binh.

n

S

p=
F, 1a lyc nén vuong goc 1én dién tich S.
Ponvi: Trong hé SI: niuton/mét vuéng (N/m?)

hay con goi 1a: Pascal (Pa)  (N/m? = Pa)
Ngoai ra con dung don vi:

- Atmébtphe (at) lat=9,81.10*Pa

- Milimét thuy ngan (mmHg hay torr): 1at = 9,81.10*N/m? = 736mmHg
O diéu kién tiéu chuan: po = 1,033at = 760mmHg = 1,01.10° Pa
d. Nhié¢t dp

TK=1{C+27316

1.2. Phwong trinh trang thai cua khi ly twong
Phuwong trinh trang thai khi ly twong (phwong trinh Clapeyron- Mendeleev)

pV =nRT = ZRT

n

Trong hé don vi SI, don vi cta p la Pa (1Pa = IN/m?), don vi cia V 1a m®. Khi d6
R=8314472 —
mol.

Chu rang khi tinh toan trong héa hoc, thé tich thudng dung don vi lit (/), 4p suat
Latm

thuong dung don vi atmotphe (atm), khi dé gia tri cia R 1a: R = 0,08206 .

mol K

1.3. Thuyét dong hoc phén tir
a. Ngi dung ciia thuyét dong hoc phin tiv vé chit khi

- Cac chat c6 cau tao gidn doan gobm mat so rat 1on phan tu.
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- Cac phan tir chuyén dong hdn loan khong ngimg.

- Kich thudc cua cac phan tir rat nho so v&i khoang cach gitta ching. Trong
nhiéu truong hop tinh toan, ¢ coi mdi phan tir nhu mot chat diém.

- Céc phan tir khong tuong tac véi nhau, trur lac va cham. Sy va cham gitra cac phan
t&r v&i phan tir, gitta phan tir véi thanh binh tuin theo nhitng quy luat va cham dan héi cua
co hoc Niuton.

b. Phuwrong trinh co béin ciia thuyét dong hoc phin tiv

2 _
=—n,W
p 3 ot

=2
m.y

Dai lugng =, 1a dong nang tinh tién trung binh ctia phan tir.

c. Mot vai hé qua
1. Béng ndng tinh tién trung binh ciia mot phan tir khi

w, 3
2

Trong do : Ni =k=1,38.10"J/K k dugc goi 1 hang sé6 Bonzoman.

A

2. Van toc can quan phwong

VV”IS = \/V:2: 3IC_T = 3RT
Nm \ u

=P
kT

3. Mdt do phan tu:

ny

1.4. N§i nang cia khi ly twéng

a. Dinh nghia nji nang

Néi ndng ciia khi Ii tuéng bang tong dong ndng ciia cdc phan tir.
b. Bic tw do va dinh ludt phin b6 déu ning luwong

+ Khdi niém bdc tw do

Pinh nghia: S6 bac ty do (/) ctia phan tir 13 s6 toa d6 doc 14p can thiét dé xac dinh vi

tri cua phan tir trong khong gian.
- V6i phan tir mot nguyén tir: s6 bac ty do caa phan tir mot nguyén tir 1a: i = 3.
- V6i phan tir hai nguyén tir: s6 bac tu do ctia phan tir hai nguyén tir [a: i =5

- Vi phan tir ¢6 3 nguyén tir trd 1én sd bac tu do i = 6.
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Y nghia: Bac tu do dac trung cho mtrc o phuc tap cua chuyén dong cua cac phan

tur.

+ Dinh ludt phin bé déu ning lwong cho cdc béc tw do

"Déng ndng trung binh ciia phdn tir dwege phdn bo déu cho cdc bic tir do ciia phan
w”

Vay, néu phan tir ¢6 i bac tu do thi dong ning trung binh cta né 1a % .

c. Biéu thikc ni néing ciia khi ly twéng

- Biéu thtre ndi ning cua khi khi 1y tuong c6 khdi luong m:

U= ﬁ_ﬂ
Ho2
Vay, do bién thién noi nang:
AU=" R AT
u 2

3-NGUYEN LY THU NHAT NHIET PONG LUC HOC
3.1. Phat biéu nguyén ly thir nhit nhiét dong luc hoc
Biéu thic: AU =A+0
Néu qua trinh bién d6i 1a v6 cung nho thi biéu thirc ctia nguyén 1y thi nhat co thé
viét thanh:
dU = 84+ 60

Phat biéu: “B¢ bién thién ndi nang cua hé nhiét dong trong qud trinh bién doi coé
gid tri bang tong cong A va nhiét eong Q ma hé nhén dwoc trong qud trinh dé”.

-Néu 4 >0; QO > 0: H¢ nhan cong, nhan nhiét, nén ndi ndng cua hé tang: AU>0

-Néu 4<0; 0<0: Hé sinh cong, toa nhiét, nén ndi nang ctia hé giam: AU <0

-Néu 4 =0 =0: Hé khong trao dbi cong va nhiét v6i bén ngoai thi: AU= 0,
U = U;: No6i nang hé dugc bao toan.

Chii y: C6thé ky hiu 4’ va Q' 1a cong va nhiét ma hé sinhra: 4'=-4; Q' =-Q

3.2. Hé qua ciia nguyén ly thir nhat nhiét déng hre hoc

a. H¢ co lap

+ Noi nang cua mot hé co lap dwoc bao toan.

+ Trong mot hé co lap g&m 2 vt trao doi nhiét thi nhiét lwong do vat nay thu vao
bc%ng nhiét lwong do vat kia toa ra.
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b. H¢ bién déi tuin hoan theo chu trinh (qud trinh kin):
+ Cong ma hé sinh ra bcing nhiét ma hé nhan dwoc va nguoc lai.
3.3. Y nghia ciia nguyén 1y thir nhat

- Nguyén Iy I 14 su tong quéat hoa dinh luat bao toan va chuyén hoa niang luong.

- Nguyén 1y thir nhat khang dinh: Hay ndi mot cach khac, nguyén 1y I khang dinh:
"Khong thé ché tao dugc dong co vinh ctru loai mét". (Bdng co vinh ctru loai mot 1a loai dong
co sinh cong ma khong can tiéu thu nang luong)

4 - UNG DUNG NGUYEN LY THU NHAT NHIET PONG LUC HQC

4.1. Trang thai cAn bing va qua trinh cin bang:

a. Cong trong qud trinh cin bing:

Cong ma hé nhan dugc trong qua trinh bién doi tir trang thai (1) sang trang thai (2)
la:

(2) Vs
A= [o4=[-pdv

() "

- Biéu dién cong trén do thi OpV 1a dién tich cua hinh gach chéo, "
gidi han boi dudng cong lién nét biéu dién qua trinh cin bang dong
xudng truc OV. Cong nay c¢6 dau dwong néu qua trinh tién hanh nguoc
chiéu vdi truc ¥ (qua trinh nén khi) va c6 diu 4m néu qua trinh tién hanh
cung chiéu véi truc ¥ (qua trinh dén khi). o
c. Nhiét ma hé nhin dwoc trong qud trinh cén bang: Hinh 6-1

Biéu thuc: 50 = m.c.dT voi c: nhi¢t dung riéng (J/Kg.K)

Hay: s0="tcdr v6i C : nhiét dung phan t ( J/mol.K)
Y7,

Chu y:

- Trong qua trinh dang tich: 50, :%CV dT
trong 6 Cy 1a nhiét dung phan tir dang tich.
-Trong qua trinh dang ap: 50, = % C,.dT
trong d6 C, la nhiét dung phén tr dang ap.

4.2. Cac qua trinh cAn bang cia khi ly twéng

a. Qud trinh ding tich
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- Pinh nghia: La qua trinh bién d6i trang thai trong do thé tich ctia hé khong
thay doi (V = const).

i

- Phuong trinh: = const 'R ,
- D6 thi: Trén d6 thi OpV qua trinh ding tich dugc biéu 1
dién bai mot doan thang song song véi truc Op (Hinh 6-2) 3
- Céng ma hé nhdn dwoc trong qud trinh dang tich: o ! R
Vi qua trinh dang tich c6 ¥ = const nén: v v
Hinh 6-2

A= —TP.de 0
7

- D6 bién thién ndi nang:
AU=" K Ar
u 2
Trong d6: AT =T, T,
- Nhiét ma hé nhan dwoc trong qua trinh dcfng tich:
m . '
Q=—C,AT o1 C, _R
n 2
b. Qud trinh ding dp
- Dinh nghia: La qua trinh bién d6i trang thai trong d6 ap suat ctia hé 1a khong thay doi
(p = const).

- Phuwong trinh cua qua trinh:

Twr phuwong trinh trang thai, cho p = const, ta suy ra: p
Vo const pl— 17—'—72
- D6 thi: Trén d6 thi OpV qua trinh dang ap duge biéu o V V g
1 2

dién bai mot doan thang song song véi truc Op (Hinh 6-3) Hinh 6-3

- Cong ma hé nhdn dwoc trong qud trinh ddng dp:

v, v,

A= [-pdv=-p[dv=-p, -7

W 7

- D¢ bién thién ni nang trong qud trinh dang ap:
AU= "R A7
u 2

- Nhiét ma hé nhédn dwoctrong qud trinh dang dp:
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0="c,AT véi c,="t2R
7 2
. K C ] 1y LA A .
Ty s6 y = C—f’ = ﬁ goi 1a hé so Poisson .
v l

c. Qud trinh ddang nhigt:

- Dinh nghia: La qua trinh bién doi trang thdi ma nhiét do cia hé p,

. (3)
khong thay doi (T'= const). !
- Phuong trinh: pV = const E (1) (2)
- D6 thi: Trén d6 thi OpV qué trinh dang nhiét duoc biéu dién L §
boi mot doan hypecbol (hinh 6-4) o—— '
Vs W V>
- Cong ma hé nhan duoc:
m V Hinh 6-4
A=-—RT,In-=
H "

- D¢ bién thién ndi nang:
AU ="C,AT =0
U

- Nhiét ma hé nhan duwoc:
V.
0="CRT In-2
7 V.

1
d. Qua trinh doan nhiét:

- Pinh nghia: La qua trinh bién doi trang thai ma hé khong trao doi nhiét véi bén

ngoai (Q =0).
Py

- Phuong trinh cua qua trinh: 192 T>Th
1 Déng nhiét
T.V" = const Poan nhiét
1- \
T. p7 =const
P R'<T
p. V7’ =const __-2'
Ay 0] %
- Do thi:
- Dé bién thién ngi ndng trong qud trinh doan Hinh 6-5
nhiet:
aU="""R A7
H 2

- Cong ma hé nhan dwoc trong qua trinh doan nhiét:
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D - BAI TAP CHUONG 6
I. BAI TAP MAU
Bai tip 1: C6 10 g khi 6 xy & 4p suat 3 at va nhiét d6 10°C. Ho nong dang ap khoi
khi t6i thé tich 101.Tim
a. Thé tich khdi khi trude khi ho nong.
b. Nhiét d6 khoi khi sau khi ho nong.
Hudng dan gidi:
ﬂ

Tir phuong trinh trang théi: pv, = RT rutra: v, =
H PH

0,01.8,31.283

= osliaiay g0 = 00249m’ =249

Thay s6 duoc: v,

v \ a2 A T
Vi qué trinh la dang ap, nén h_ 4
V2 TZ
Py V.
T do: r,=Yor 210 g3_ii36k
v, 2,49

Bai tip 2: C6 mot luong khi chira trong mot binh kin ¢ nhiét d6 27°C. Tim ap suét
ctia khéi khi néu c6 mot nira luong khi bi thoat ra khoi binh va nhiét do ctia binh ha xudng
12°C. Cho biét ap sut ban dau ctia khéi khi 1a 40 at.

Huéng dan gidi:

Goi p, V.7, 1a cac thong s6 trang thai ciia khoi lhi ¢ trang thai ban dau. Ta c6:
m
pVy=—RT
y7,

Vi binh kin va coi nhu khong din nd khi nhiét d6 khéi khi giam khi lwong khi chi

coOn mot nira, nén ta ¢d ¢ trang thai sau:

p.V, = %RT2 (trong d6 v, =V, =V)
\ Y , A . T. .
Tur hai biéu thue trén ta co: p, = ph, 20285 5
2T, 2300

Bai tap 3: Mot khoi khi ¢ s6 bac tu do i= 5 chira trong mot binh c6 thé tich 107,
ap suat ctia khoi khi trong binh 12 10 "' mmHg . Nhiét d6 khéi khi 1a 10°C.

a. Tinh dong nang trung binh va mat d0 cac phan tir khi trong binh.
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b. Néu mat d6 phan tir khi trong binh ting gap d6i, nhung ap suat van giit nhu ci,
thi nhiét do trong binh bang bao nhiéu? Thé tich khbi khi khi d6 bang bao nhiéu?

c. Tinh noi ning ctia khéi khi trong binh trong hai trudng hop trén.
Huéng dan gidi:
a. Pong ning tinh tién trung binh ctia mdi phén tir khi trong binh bang:

W= %kT :%.1,38.10"23.283 =9,76.107" J

Mat do phan tir khi bang:

~11 4
ny =L = 0 9’81'_1230 =3,41.10" phan tir/m’
kT 736 '1,38.107.283

/
b. Tir hai cong thirc: n, =2 va ny= L/ Ta suy ra: n—(j A
kT kT n, T 2
Vay: T’ =Z=&=141,5K
2 2
Vi qué trinh 1a dang &p, nén ta co: A
Ta suy ra v’ =K=&=SI=0,005m3
2 2
Ar ) ISERW \ N ikT
c. NO1 ndng cua khoi khi trong truong hop thir nhat: U = n=-
Trong do: n=n,V =3,41.10".0,01 =3,41.10° phan tu
. 9 -23
Noi ning Ubdng: v = 34110 .5.1,238.10 283 0ty
P 4 ? /(' 14 \ 4 . / / ikT/
Noi ndng cua khoi khi trong trudong hop thir hai: U'=n. 5
. / / 17/ V A ‘A+ AA T
Trong do: n'=nV :2n0.5:n , con nhiét do: T =7
Do do: U' =%=16,7.10‘12J

Bai tap 4: Mot binh chira 14g khi nito & ap suat lat va nhiét do 27°C. Sau khi ho
néng, ap suit trong binh ting dén 5at. Tim:

a. Nhiét do khoi khi trong binh sau khi ho néng
b. Thé tich cta binh.

c. b6 tang ndi nang cua khi trong binh.

58



Huong dan giai:

a. Khi dyng trong binh kin nén qua trinh 13 ding tich.

Ta co: n_h
p, T,
. D, 5
Suy ra: T2=Tl—=3OOT=1500K
b

b.Taco: pV, =2 RT
0

_mRT, 14.8,31.300
up  289,81.10°

Rut ra: V=V =12,71.107 m’

c. B0 tang ndi nang cua khi trong binh:

AU:E_EATZEE(TZ_TI)
po2 no2
14. 5

=E.5.8,31.(1500— 300) =12465J =12,465kJ

Bai tap 5: C6 10gam khi 6xi ¢ 4p suét 3at va nhiét d6 10°C. Nguoi ta d6t nong
dang ap va cho dan nd dén thé tich 10 lit. Tinh:

a. Nhiét luong cung cap cho khdi khi

b. D6 bién thién ndi ning cta khi

c. Cong cua khéi khi sinh ra khi dan no.
Huéng dan gidi:
a. Ap dung cong thic pv, = %RT2 rut ra:

7 PV =3.9,81.104.10.10‘3.32

; =1133K
mR 10.8,31

Nhiét luong cung cap cho khdi khi 1a:

0 ﬂ(ﬁJR.ATzﬂ.ﬁ.&sL(l133—283)=7726J
ul 2 327 2

b. Do bién thién ndi nang:

AU="EER A\ p 103 ¢ 31 (1133-283) = 5518
w2 3272

c. Ap dung nguyénly 1: AU = 4+0
Rt ra: A=AU-Q
Cong ma khdi khi sinh ra:
A =-4=0-AU =17726-5518 =2208J
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Bai tip 6: Nén 10 gam khi 6xi tir diéu kién tiéu chuan dén thé tich 1,4 lit. Hoi:

a. Ap suit va nhiét do cua khéi khi sau mdi qua trinh nén dang nhiét va doan
nhiét.

b. Tinh cong ma hé nhin trong hai qua trinh trén. Qua trinh nao l¢1 hon.

Huéng dan gidi:

Diéu kién tiéu chuan 1a: 7, =273K; p; =1,013.10° Pa.

_m RT, _10. 8,31273

S 22 7107w =T it
wop 32'1,013.10

Ta co: v,

a. Trong qué trinh dang nhiét:
T,=T, =273K
p2=p. ; =1,013.10%. -~ ~5.10° Pa
2 s

Trong qua trinh doan nhiét, ta c6: y= ﬁ = % =
1

1,4
Ap dung: T1.V1y'1 = Tszy'l

AN
Rt ra: =T (7‘] ~520K

2
Talaico: pi.Vi"=pVo?

% Y 7 1,4
Rut ra: pzzp{VIJ =1,013.105(ﬁj =9,64.10° Pa

2

b

b. Cong nén khi trong qua trinh dang nhiét:

A="RT P2 ~11320
n P

Cong nén khi trong qua trinh doan nhiét:

a=Llamph _1pr1 =1552 J
'Y_

Vay khi nén déng nhiét, h¢ nhan mot cong nhd hon so vadi khi nén doan nhiét. Do
d6 nén dang nhiét thuan loi hon.
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CHUONG 8
NGUYEN LY THU HAI CUA NHIET PONG LUC HQC
A- MUC PiCH, YEU CAU
1. Hiéu duogc ndi dung va y nghia ctia nguyén 1y tht hai nhiét dong luc hoc.

2. Van dung duoc ndi dung cta nguyén 1y hai nhiét dong luc hoc dé nghién ciu
dong co nhiét. Nim duoc dinh ly Carnot vé hiéu suit cua dong co nhiét.

3. Hiéu duoc ¥ nghia ctia ham entrdpi S va nguyén 1y ting entropi S.

4. Van dung duogc biéu thirc ham entrdpi dé tinh do bién thién entropi trong mot sb
qua trinh nhiét dong.

B — CAU HOI ON TAP NOI DUNG TRONG TAM LY THUYET
1. Néu cac han ché cua nguyén 1y thi nhat nhiét déng hoc.

2. Thé nao 13 qua trinh thuan nghich va qué trinh khong thuan nghich. Cho mét vai
vi du. Néu tinh chat ctia qua trinh thuan nghich.

3. Pinh nghia dong co nhiét va hiéu sut cua dong co nhiét.

4. Néu cac cach phat biéu cta nguyén 1y thir hai nhiét dong luc hoc (theo Clausius
va theo Thompson). Phan tich su twong duong cta hai cach phat biéu trén.

5. Pinh nghia chu trinh Carnot. Tinh hiéu suét cua dong co chay theo chu trinh
Carnot thuan nghich véi tac nhan 1a khi 1y twong. Nhan xét két qua.

6. Phat biéu dinh 1y Carnot. Néu hi¢u suét cuc dai cia dong co nhiét.

7. Thiét lap bat dang thirc Clausius. Viét hé thirc dinh luong cta nguyén 1y thir hai
nhiét dong luc hoc.

8. Thiét 1ap biéu thirc ham entrdpi. Chimg t6 ham S 1a mot ham trang thai. Néu cac
tinh cht cua entropi S.

9. Phat biéu nguyén 1y ting entrdpi. Néu ¥ nghia cua entrpi va nguyén 1y thtr hai
nhiét dong luc hoc.

10. Tinh d6 bién thién entrdpi cua khi 1y tudng.
C - TOM TAT NQI DUNG

1- NHUNG HAN CHE CUA NGUYEN LY THU NHAT NHIET PONG LUC
HOQC

Nguyén 1y thir nhat nhiét dong luc hoc chua chi rd chiéu hudng dién bién ctia mot
qué trinh ty nhién.

Theo nguyén 1i I nhiét c6 thé chuyén hoan toan thanh céng nhung thyc té thi khong.
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2- NGUYEN LY THU HAI NHIET PONG LUC HQC
2.1. Dong co nhiét
a. Pinh nghia: Dong co nhiét 1a moét may bién nhiét thanh cong.
b. Higu suit ciia dong co nhigt |
Biéu thuc: nzizl—Q—'2
Q Q

Trong do: + A cong tac nhan sinh ra

+ Q) nhiét lwong tac nhan nhan ctia nguon nong |

+ Q'2 nhiét luong tdc nhan nha cho nguén lanh

Hinh 7-1
2.2 Nguyén ly thir hai nhiét dong hoc:

Phat biéu cta Clausius : "Nhiét khong thé tu dong truyén ter vat lanh sang vat nong

"

hon".
Phat biéu cua Thompson: "M¢t dong co khong thé sinh cong néu né chi trao doi
nhiét voi mot nguon nhiét duy nhat".
Hoac: "Khong thé ché tao dwoc dong co vinh cuu logi 2".
Pong co vinh ctru loai 2 13 loai dong co chi hoat dong véi mot ngudn nhiét.
3- CHU TRINH CARNOT VA PINH LY CARNOT
3.1. Chu trinh Carnot thuin nghich

Chu trinh Carnot bao gdm hai qua trinh ding nhiét thuin
nghich va hai qué trinh doan nhié¢t thuan nghich. Hinh 7-2 cho
thidy mot chu trinh Carnot st dung chit cong tac 1a chat khi Iy
tuong trong mot xylanh véi mot pittdng. N6 bao gdm cac budc
sau:

P,

- Qua trinh 1-2: dan déng nhiét tai nhiét do 7}

- Qua trinh 2-3: dan doan nhiét.
- Qua trinh 3-4: Nén ding nhiét tai nhiét d6 75
- Qua trinh 4-1: Nén doan nhiét

3.2. Hiéu suit ciia chu trinh Carnot:
-2 , T,
Biéu thuec: n=1--=
T,
Vay: Hiéu sudt ciia chu trinh Carnot thudn nghich véi tée nhan la khi 1y twéng chi
phu thudc vao nhiét do nguon nong va nguon lanh.
3.3. Pinh Iy Carnot, hiéu suit cuc dai ciia dong co nhiét
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a. Dinh ly Carnot

Phat biéu: Hidu sudt ctia moi dong co nhiét chay theo chu trinh Carnot voi cung nguén
nong va nguon lanh déu bang nhau va khong phu thugc vao tdac nhan ciing nhw cdach ché tao
may.

Hiéu sut 1 ciia moi dong co nhiét déu thoa man bat dang thirc :
/ /
0 9 T

Dé4u = tng véi chu trinh Carnot thuan nghich.

Déu < tng véi chu trinh Carnot khong thuén nghich.

b. Higu sudt cuc dgi ciia dong co nhiét

Hiéu suét cua dong co chay theo chu trinh Carnot thuan nghich 1a hi¢u suét cuc dai.

c. Két lugn:

- Hiéu sudt cwc dai luén luén nhé hon 1. 7, =1—%
1

- Nhiét khéng thé hoan toan bién thanh céng.

- Phwong huéng ndng cao hiéu sudt cia dong co nhiét:
+ Ha nhiét 46 ngudn lanh T, (dung quat gio, nudc...).
+ Nang cao nhiét d6 ngudén néng T

+ Ché tao dong co cang gan thuan nghich cang tét, nham han ché toi muc t6i da
su mat mat nang lugng do ma sat va do truyén nhiét ra xung quanh.

4- BIEU THUC PINH LUQONG CUA NGUYEN LY THU HAI NHIET PONG
LUC HQC

4.1. D6i véi chu trinh Carnot
% + & < O

L T
Dau = ung voi chu trinh Carnot thuan nghich.
Déu < tmg chu trinh Carnot khong thun nghich.
4.2. P6i v6i chu trinh nhiéu nguon

Néu trong chu trinh, nhi¢t dg cua h¢ bién thién lién tuc, ta co thé coi hé tiép xuc voi
vo sb ngué)n nhi¢t cé nhi¢t @6 T v6 cung gén nhau. Mdi lan tiép xuc, hé nhan dugc mot
nhiét luong 50 thi 1a hé thuc dinh luong tong quat cua nguyén ly tht hai nhiét dong luc
hoc

§§ < 0
T
Déu = tmg v6i chu trinh thuan nghich
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Déu < tmg v6i chu trinh khong thuén nghich.
Tich phan §% duoc goi 1a tich phan Clausius , hay con goi 1a nhiét thu gon cua

chu trinh.

5- HAM ENTROPI VA NGUYEN LY TANG ENTROPI

5.1. Tinh chit cia tich phian Clausius theo qua trinh thuin nghich. Ham

entropi

a. Tinh chit ciia tich phin Clausius theo qud trinh thu@n nghich

Tich phan Clausius J 57Q theo cac qua trinh thuan nghich tir trang thai (1) dén
trang théi (2) khong phu thudc vao qua trinh dién bién ma chi phu thudc vao trang thai dau
va trang thai cudi cua qua trinh”.

b. Ham entropi

Dinh nghia: “Hiéu entrépi giita hai trang thdi vi mé c¢é gid tri bang tich phdn
Clausius tw trang thai dau den trang thai cuoi cua mot qua trinh thudn nghich gita hai
trang thai do ™

Biéu thirc: AS=S,-8, = J'5TQ

la2
Tinh chét:
+ Gia tri Entropi cua moét trang thai phu thude vao viéc chon méc tinh Entropi.

+ Entropi cua hé & mot trang thai 1a hoan toan xac dinh, khong phu thudc qua trinh
dua hé vé trang thai do.

+ Entropi 1a dai lugng c6 tinh chat cong dugc
Ponvi: J/K

Y nghia: Theo quan diém nhiét dong luc hoc, thi entropi dac trung cho muc do hon
loan ctia cac phan tir trong hé.

5.2. Tinh chit ciia tich phan Clausius theo qua trinh khong thuin nghich.
Nguyén ly tang Entropi

a. Tinh chit ciia tich phin Clausius theo qud trinh khéng thudn nghich

Tich phan Clausius theo mdt qué trinh khong thuan nghich tir trang thai (1) dén
trang thai (2) thi nhé hon d6 bién thién entrdpi ctia hé trong qua trinh d6

b. Nguyén ly tang entropi
AS=S8,-8 >0

phat biéu nguyén 1y tang entrdpi nhu sau:
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“ Trong mot hé co lap, cac qua trinh nhiét dong thuc luon luén xay ra theo chiéu
tang cua entropi”

D - BAI TAP CHUONG 7
I. BAI TAP MAU

Bai tap 1: M6t dong co xang trong mdt xe tai 1én nhan 10000 J nhiét va thuc hi¢n
2000J cong co hoc trong mdt chu trinh. Nhiét thu dugc tir viéc dot chdy mdt gam xang
(ndng suat tod nhiét) 1a L = 5.10%J/g.

a. Hiéu suét nhiét ctia dong co 1a bao nhiéu?
b. C6 bao nhiéu nhiét thai ra trong mdi chu trinh?
c. Luong xdng dugc dbt chay trong mdi chu trinh 1a bao nhiéu?

d. Néu dong co thuc hién 25 chu trinh trong mot gidy, céng suit cua nd 1a bao
nhiéu 04t?

e. Tinh luong xing duoc dbt trong mot giay? trong mot gid?

Hudng dan gidi:
a. ap dung cong thirc tinh hiéu suit cua dong co nhiét:
p=a =299 _ 4 5_20%
0, 10000

K&t qua nay 1a pho bién cho céc loai xe 6t0 va xe tai néu 4’ chi 1a cong dé lam quay
cac banh xe.

b. Tir biéu thic 4’ =0, -0, suy ra nhiét luong ma dong co thai ra trong mot chu
trinh la:
0, =0, — A =10000—2000 = 8000.7
c. Goi m 1a khéi luong xang bi dbt trong mdi chu trinh. Ta co:

0, 10000/

=mlL nén; m===—""9"""_ =
© L 510°J/g

, d. Cong suét P (tdc do thyuc hién cong) 1a cong thyc hién trong mot chu trinh nhan
v&i sO chu trinh trong mot giay:
P =A’. N = (2000 J/chu trinh).(25 chu trinh) = 50000 W = 50 kW = 67 hp
e. Khéi luong xdng bi ddt chdy trong mot gidy 1a:
m, =m . N = (0,2 g/chu trinh). (25 chu trinh /s) = 5g/s
Khéi lugng xing bi dbt trong mot gio 1a:

my,=m,t=(5g/5).(3600s/h)=18000g /h=18kg/h
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Nhu vay, ban co thé tinh duoc c6 bao nhiéu nhiét duge thai vao moi truong trong
thoi gian 24 h bai 1000 chiée xe tai gidng nhu nhitng chiée xe trong vi du trén chay trong
thanh phé ?

Bai tip 2: Tinh d6 bién thién entropi ASkhi bién doi 10 g nude da & -20°C thanh
hoi nude ¢ 100°C. Cho biét nhiét dung riéng cta nudc da 1a ¢, = 0,5 kcal/kg.K , nhiét
hoa hoi cua

nude da & 100°C 1a L = 539 kcal/kg , nhiét dung riéng ctiia nudc 1a ¢, = 1 kcal/kg.K , nhiét
nong chay cua nudc da & 0°C la 1= 80 kcal/kg.

Huéng dan gidi:

2

D0 bién thién entrdpi AS dugc xac dinh bang cong thic: = j §TQ
1

Trong bai todn nay: trang thai 1 Gng voi nude da & -20°C , trang thai 2 (rng v6i hoi nude &
100°C . Sy chuyén hoa ciia nu6e da thanh hoi nu6e xay ra theo 4 qua trinh sau:

1. B4 tir -20°C (71=253K) chuyén thanh da & 0°C (7,=273K)

2. P4 ¢ T5=273K chuyén thanh nudc da ¢ cung nhiét 6 Ty

3. Nudc da nhiét d6 T, chuyén thanh nudc ¢ 100°C.

4. Nuéc ¢ 100°C (T>= 373K) chuyén thanh hoi nude & 100°C ( 7> = 373K)
Do bién thién entropi AS, trong qua trinh 1 Ia:

A A

(O ¢ dT 1
AS, = ng‘ — =m.¢.In=>

n Lo T L

Do bién thién entrdpi AS, trong qua trinh 2 ( nhiét 6 Tp khong d6i ) la:

AS, = J~5Q2 1 _[5Q2 2 7’}71%

Do bién thién entropi AS, trong qua trinh 3 1a:

T T

(O ( T T
AS, = g:‘[inczd— =mc,.In=

n T o T L

Do bién thién entrdpi AS, trong qua trinh 4 ( nhiét 4o 75 khong doi ) la:

O, mL

190, _1 O, _mL
AS“_T[Tz 1594 T, T,

Do bién thién entropi AS ctia nude da trong 4 qua trinh trén bang:
1 0 0 2

T
AS = AS1+ AS»,+ AS3+ AS4 = m[cl.ln—0+i+czln£+£]

Thay s6 ta duoc:
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AS =107 (0 sl 504 20 539]k al/K
253 273 273 373

Vay: AS =1072.2,088 kcal/K = 20,88 cal/K
Chiiy: - Khi thay sb ta cAn cht ¥ don vi cta céc dai luong.

- Su bién thién cua entropi 13 duong, nhu nd phai thoa man trong trudng hop hé
nhén nhiét. Trong tinh todn nay chiing ta gia st nhi¢t dung riéng c, cua nudc khong phu
thudc vao nhié¢t d§. Thuc té€ nhiét dung riéng ctia nudc ¢6 thay doi nhung chi khoang 1%
trong khoang nhiét do tir 0°C dén 100°C.

Bai tip 3: Mot dong co Carnot Iy tudng nhan 2000J nhiét tir ngudn tai nhiét do
500K, thuc hién cong 4’ va nha mot nhiét luong nao dé tai nhiét do 350K. Tinh cong ma
dong co thuc hién va tong do bién thién entrdpi cua dong co cho mdt chu trinh.

Hudng dan gidi:
Ta di biét vi mét dong co Carnot thi Q__ L
1 1
Nhu vay, nhiét lugng ma dong co thai ra la:
T, 350
= -0, 2 =-2000.2— = 1400
0. =07 T, 500

1
Tt nguyén 1y thtr nhat cta nhiét dong luc hoc, cong ma dong co thyc hién 1a:
=0, +0, =2000-1400 =600/

Mot chu trinh Carnot duoc tao ra tir 4 qua trinh thuan nghich. Tuy nhién, hai qua
trinh dan doan nhiét va nén doan nhiét khong c6 sy bién thién entropi. Vay, khi din
ding nhiét & nhiét do 7; = 500K , hé nhan nhiét luong 2000J, d6 bién thién entropi
trong qua trinh nay la:

AS :nggzzooo_w/m
Y. T T 500

Trong qua trinh nén dfmg nhi¢t & nhi¢t 40 7> = 350K, dong co thai nhi¢t lugng
1400J , entropi ctia n6 bién thién mot luong la:
550, 0, -1400

? T{T T, 350 /K

Su bién thién tong cong cua entrdpi trong mdt chu trinh 1a:
AS =AS, +AS, =4+(-4)=0

Nhan xét: Két qua khi df)ng co thye hién mot chu trinh, n6 ¢ entrdpi giéng nhu
lac bat dau chu trinh. Vay sy bién thién tong cong cua moi tru:ong xung quanh dong co
trong qua trinh ndy 13 nhu thé nao? Tiur két qua trén rat ra: Ngudn ndng truyén nhiét
luong 2000J trong sy din dang nhiét thuan nghich vi vay entropi clia né bién thién 1a: (-
2000J) / (500K) = -4 J/K; ngudn lanh nhan nghiét lugng 1400J trong su nén dang nhiét
thuan nghich nén entropi cua nd bién thién 1a (1400J) / (350K) = 4 J/K. Nhu vay,
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entropi ciia mdi nguodn riéng r& déu thay doi, tuy nhién tong su thay doi ciia hai ngudn
ttrc 13 tong su thay doi entropi ctia moi trudng xung quanh hé 13 bang khong.

Chu y: Két qua nay ap dung trong truong hop dic biét cta chu trinh Carnot ma
tat ca cac qua trinh déu 1a thuan nghich. Trong trudong hop nay ta thiy rang tong su bién
thién entrdpi ctia hé va méi truong xung quanh bang khong. Néu chu trinh bao gdm cac
qua trinh khong thuan nghich (nhu ciia dong co xing va dong co Diesel )thi tong su
bién thién entropi ctia hé va moi trudng 1a khac khong.
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