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LOI NOI DAU

Cubdhn séach: "Bai tdp Vit ly néang eao" dugc bién soan danh cho
céc hoc sinh mudn tim hiéu k§ mén Vat 1y, cac hoc, sinh khéi phd
* théng chuyén Ly, luyén thi hoc sinth gidi va luyén thi vao Dai hoc.
Séch duge bién soan trén cd s6 nhidu nam cac tac gid: GS.TS. Nguyén
Quang Bau va nha giao Nguyén Canh Hde bién soan cudn sach -
nay trén cd sd tich lity kinh nghiém nhiéu nam giang day, boi -
dudng hoc sinh khéi chuyén Ly - Dai hoc Téng hop Ha Néi trude
day va nay 1a Dai hoc Khoa hoc Tu nhién (PHQGHN).

Nbi dung cudn sach gdm cac phan : Dong hoc, Déng luc hoc,
Tinh hoc, Co hoc chat luu, Vat 1y phén ti va nhiét-hoc. Trong méi
phan c6 cac muc tom tit 1y thuyét, cac dé bai, 15i giai va chi dan.
Muc té6m tét 1y thuyét nham gitp hoc sinh nhé nhiing khai niém
chinh ctia v&n dé va cac cong thitc can ban dé giai toan Vat 1y. Cac
dé bai dudc phin ra cac bai cho hoc sinh ¢ muc dé trung binh va
kha (khong danh d4u *) va cac bai danh cho hoc sinh g-i()i va xudt
- shc (c6 danh d&u * hoac c6 ghi trich din ti tap chi Lugng tit cia
Nga — KB.). Muc cac 10i giai dugc trinh bay chi tiét nhém gitip cho
cac hoc sinh ty tim hiéu dugc nhitng van dé kho khi thleu su ch1
din tI‘lIC ti€p cua gido vién. ' -

Céc tac gia rat mong nhan ducc su gop y quy bau clia doc gia
dé lam cho nd1 dung cua cudn sach t6t hdn cho céc lan tai bén sau
nay. e : ' . .

- Céc tac gia cang hy vong rang cudn sach cé thé gitp ich nhiéu
“cho cac em hoc sinh yéu thich- mén Vat 1y, muén hoc khéa gidi mén
Vat Iy, cac em hge sinh khéi chuyén Ly va luyén thi vao Dai hoe.

~Cac tac gia
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'PHAN1 - PONG HOC

E 7T()M TAT LY‘ THUYF:T |

~ CHUYEPBONG THHNG péu
Cuc phuong tnnh cua chuyen dong thcmg deu
<5 > |
X : N LI AL — —
(k) ® :
< Xo -
T
—Toadé_'_ Dox=Evt -ty +x,
.~ Dudngdi : s=v(t-ty)
- Vantéc : v=const
Ghi chii :

. —Ne&u cac diéu kién dau sao cho {

= D6 thitoa d6 theo thai glan: .

ty =0
0 ,tac6b: x=s=vt

XO = ~

~ v >0 néu chon chiéu duong la chiéu chuyén déng.

~v<0: néu chon chiéu duong nguge chiéu chuyén dong.

D3 thi cua chuyén dong: -

D6 thi 1a nta dudng thing :
+C6 d6 déc (he s6 goc) 1a v v

+ Gi6i han béi didm (x,, t). (t; -
0

(W14




i Do thi la nita dudng thing :

~ +Giéi han béi diém t,.

1.

i ’ . S h i
— Van téc trung binh: v = -
S & t 3

- D6 thi van tdc theo thoi gian : Vf
+ Song song vdi truc thoi gian.

Ghi chi : Trén 6 thi van R
toc, duong-di s dugc bidu  __|
dién bdi dién thh S ’

Cong thUC cong véln t6¢c (ddi vén t6c theo he quy chiéu) :

— et ey

Vig =Vig + Vo3
Cac trudng hgp dac biét :
Céac véc to van tdc cung p.hlidng, cung chiéu : - '

B
Vi2 Vi

Vi3 = Vig T Vo3 L > ' #"

—_—

' Vi3
Cac véc to van tdc cung phuong, ngudc chiéu :

— —

- - & ——
Vis= Vi~ Vs (V2> V) @ e
7 ‘ T V13 v

Céac vée to van toc vudng goc véi nhau

—

Vi2

cuuvé’u poNG mﬁue m@u poL m
Van 8¢ trung binh va vcm ioc tc thoi cua chuyen déng thang

bién déi:




As - As '

—; V= .

_ At At .
ll. Giatéc trong chuyén dong t_héng bién dﬁl :

- Vantéctic thoi:.  v=

> Vimvi _Av
o oty -t; At
. Cac phuong trmh cua chuyén dong fhcng bién ddi déu Ia:
< ‘S }
w2 o .3
’ X >
- Giatéc ~ a=const :

' — Van tdc tic thai : v =alt—to) +vo

— Toadd: x=%a(t—to)?+v0(t~to)+‘xo.

- DPuong di : s=x- xo = —a(t to + Vot —tg)

- Heé thUC doc lap vdl thdl glan : vzl— Vo _'—" 2a (x - xo)'=’ 2as
Ghi chu‘ | ‘
[t =0
Néu chon he quy chiéu va gdc thoi gian dé 6 {v, = 0
X =0

cac phlidng trinh s& c6 dang don gian : v = at;x=s % at?.

IV. Tinh chét cla chuyén déng :

~

~ Chuyén déng thing nhanh din déu : av > 0 < a,v cung chiéu

- Chuyén dong thing cham dian déu: av < 0 < av ngudc chiéu.

~




V. D8 thl clachuyéndong: o

 ~ Db thi gia t&c theo thdi gian :
Do thi l;} dudng th%ng
,‘ + Séng song véi truc thdi gian
"+ Giéi han bdi thoi diém d4u t,.

Ghi chii 'S bidu dién van o

- Db thi van téc theo thai gian :

D6 thi 12 nita dudng thing:

+ C(’) 46 déc (hé s6 goc)lagiatéeca.
'+ Gi6i han béi didm (te, vo)
- Ghi chii : S biéu dién dudng di
— Db thi toa do theo thai gian :
DS thi parabol:
+Cég(‘)’c1’1ng\i6iv# 0
+ Gidi han'bdi diém (t; Xo)

Trong trudng hgp don gian : x = 5 at?, tacor .

VI. P8ihé quy chiéu:

- . , — — D
~— Congthétccdng vantéc: v = Vip+ Va3

_ Cbrig thiic cong gia toc: a  =ajp+ayg



| SURCITU DO
. - Tinh chdt ctia chuyé&n déng roi ty do :
~ Rai t1j’§6 (i{h(‘mg van t6c dau) 1a chuyén dong nhanh dan déu
- Gia t(‘)’cigdi tu do (Gia toc trong luc) R
e Phuong : thing dung
a=g {eChifu : hudng xubng
eDolon: g=9,81m/s? (gia tri trung binh).

Il Cacphuongtinh: - : A oMo
1. Védécao: ’ A E
, 1, , ‘ R 1
y= —Eg’t +¥o | : ; l , |
=—g§ o o Yo T+. -V y
vi=—2g (¥ - yo). : ot
2. Vé quéing duong roi : o Oe
S=—-—gt !
, 2 +¢ . I
v=gt .
= 2gs. o
cuuven PONG TRON aeu v
l. Toa do cong - toa dd goc:
g
- Toa db cong: s=AM M
~ Toa d6 géc : (p‘= (O_A;()_M) ' A

- - Héthacliénlac: s =Rg




Nl Van13c dai - van téc goc :

- Van téc dai : V= —A% = const
2 Van téc géc : 'mb%

- Hé thicliénlac: v=Ro.
iIl. -Chu ky quay - tén $6:

— Chuky: , T-2"_1 (n : s6 vong quay/gidy)
- © n ‘
2 oy 1
— Tan s6: f=—=n
‘ R

Ghi chit-: Van téc quay c6 thé dlen ta bing tin s6 (s6 vong
quay trong méi giay) f=n.

‘ Suyra: o=2xn. v
IV. Gia téc trong chuyén ddng tron deu
Chuyen dong tron déu ludn cé gia téc :
. {o huéng tAm
a ' 2

¢ C6do16n : a=XR—=Rw2 = const.

cnuvé’u PONG TRON 8KEN BOI DéU
1. GIO toc chuyén déng tron bat ky
B 2 Vec tdgm téc

Véc ’cd gia téc a luén hu’dng vao bé 16m ctia quy dao
a= a—:+an S
- Av
at = e——
At

—  y2
a, = —
R

10



2. Gia téc géc:

-~ Taco: a=-—2"._ ) (rad/s?)
| t,—t, At |
~ Suyra:
‘ a=0 : Chuyén déng tron déu
a=const : Chuyén dong trén bién déi déu

a bxen thxen Chuyen dong tron bién d01 khong déu.
. Céc phuong tnnh cla chuyen déng tron blen déi déu :
1. Cdc phuong trinh vé dai lugng theo chiéu dai :
a, = const ‘ L
v=at+vy
s= %ét‘tz + Vot + 5o
| ‘ vZ — v, 2 = 2a,(s—s;) .
Ghi chii: a,.vy> 0 : Chuyén dong tron nhahh de‘in dé;u
| a,.Vo <0: Chuyén déng tron chém dan deu
2. Cac phua’ng trmh vé daz lu'dng g6c:
o = const

co—-a_t+(_no

¢ = —;-od;2 + wot + @,
-0 — o5 = 20 (¢ - o)
Ghichi: '
* amg >0 Chuyén dong tron nhanh dan déu

¥ awg < 0: Chuyén déng trén cham dan déu

11




“truc quay la nhiing duong
- tron dong truc

Van téc géc cha cac diém

nhau.

tay thuoc ban kinh quy dao

Ap dung vao chuyen ddng quay cla vat ran quonh moﬂruc -

Quy dao cua céc diém ngoai

ngoai truc quay déu bang
Van tdc dai cta cac diém

tron

KHAO SAT BANG CHUYEN DONG BANG PHUONG PHAP TOR DO

12

+ C6 tinh chit cta chuyén
. dong doc lap véi nhau-

Nguyén tdc.: Vi

Hinh chidu ctia vat M trén cac
truc toa 46 :

+ Chuyén ddng thing M

Y

Biét chuyén dong cua cac

hinh chiéu ¢6 thé suy ra chuyén dong thuc cua vat

Gia t6c va van té¢ cua hinh chiéu :

Tacé: ;; = Ch.(g;)
Vo = Ch.(vy)

M




1.1

1.2,
- nudc chay véi van téc khong déi

‘ ;I, ;; theo phuong vudng géc véi

] e m m -
diem @ ndu v, =4—, v, =3~
‘ , s s

I. BAITAP

Hai dudng thing d, va d, tao véi -
nhau 1 géc o = 60° Chiing
chuyén dong theo cac van téc

chinh né. Tim van téc cta giao

Dong song ¢6 2 bd song song,

u. Mét ca 6 6 céng stiit khong
&1 w. Mot ca né co cdbng suit
khéng dgi. -

| » A B
- Khi huéng miui vudng géc véi b
‘thi di theo dudng AC léch vé -
" phia ha ngudn géc BAC = 30°" C

1.3.

“Hoi: .
~a. Muén sang ngang theo quy dao AB thi phai huéng mii ca

thdi gian sang séng 14 100 (s).

no theo phia nao? thdi gian sang song 1a bao nhiéu?

b. Muén tré vé theo quy dao CA thi phéi huéng mii ca nd

- nhu th& nao? thoi gian sang séng la bao nhiéu ?

Ar 38 ia N "-,\b N F-,- o N~ m
Mot doan van dong vién chay déu V01 van téc v; =1—, ho
G 1 <

~‘cach déu nhau. Chiéu dai cta doan 1a L =20 b(m). Huéan
“luyén vién chay nguge lai. Khi gip huin luyén vién thi van

ddng vién quay lai.chay theo van téc ctia huin luyén vién,
2 m : o

Ve = —.

3s

 Sau lic tit ¢a cung chay vé véi huan luyén vién thi chidu dai

‘cuiadoanla L. Tinh L.

13.



14

15.

1.6.

1.7.

14

Hai ché‘lﬁ diém A va B chuyen
~dong theo hai phuong vudng géc
nhau. Ban dau A cach O, doan
40m, chuyen dong déu vé phia

. duong ABC hay ADC het thoi gian it
“hon. - . S O

_Mot doan dau tau (c6 thé coi 1a chat dlem) chuyen dong

O 10, dang chay trén duong thang vdi van tée 30 km/h Phia
sau 6 t6 1a mot guong phing théng dtng. Xe may duéi theo 6

t6, véi van tdc 40 km/h

Tinh Vén toc cua énh xe may trong guang sol, Sy Vo :
a. 0td." ,-

b. Xe may. | -

c. Mot cot dién bén duong.

O.véi van toc v,=4m/s, cung ldc
d6 B éach O, doan OB = 10m,
chuyén déng déu ra xa véi van

—»
X

tffc ’V2 =.3 E . -
Tim khoang cach ngén nhit gifta 2 chit diém trong qua
trinh chuyén dong, bang 2 phtmng phap khac nhau
a. Phuong phap toa d6

b. Phueng phap ding van toc tudng - d6i:
Chat diém trugt khong ma sat tit A
dén C. :
ABCD I hmh th01 hai truat theo

thing déu va cach déu nhau.

M6t nhén vién dudng sat chuyen dong doc duang sét.

Khi di ngudc chiéu thi ci 3 phit gép 1 dau tau

Khi di cung chiéu thi ci 7 phut giap 1 tau vuot anh ta. Héi
néu anh ta ding yén thi cd may phut c6 1 tau di qua trudc

. mat?




-l.a;-

1.9.
110,
v 112

113,

1.14.

1.15.

Trén dong song, ,nuoc chay déu véi van t6c U.

Mot van déng vién tha qua bong, réi boi ngudc dong, 10 phit
sau do, quay lai va boi theo qua bong, gip qua bong cach cho
tha'400m. .

Tim van téc clia dong nude.

B6n chi riia dudi nhau, A du01 B, B dudi C, C dudi D, D dudi
A. Ching c6 cung van téc V, lic T = O chiing 4 trén 4 dinh

- ctia hinh vuéng canh a... Héi ching cé gap nhau hay khong ?

Sau bao lau ching gip nhau.

Mot chuyén déng ma trong gidy thit 1 di dudc 1 (m) giay tha
2 di dudgc 2 (m), glay thi 3 di duge 3 (m)... gidy thi n di dudc
n(m). C6 phal chuyén dong nhanh dan déu hay khéng ?

. Tim van toc ban diu va gia t&c cia mét chuyén dong bién d6i

déu. Cho biét, g13y dau tién di duge 9, 5m, gidy cuéi cung
(truée lac ding han) di duge 0,5 m

Cac glot nuée, tach ra khoi mai nha mot cach déu dan va

cung rai tu do. Pung lic giot 1 tiép dat thi giot thi 5 bit ddu
rdi, va khoang cach gidia giot 2 va giot. 3142 2,bm. -

Tim chiéu cao cua. mal nha.

Mot nhén vién duﬁng sit diing canh dudng sit quan sat mat
doan tau dang chuyén déng cham din déli vao ga. Cac toa c6
cung chiéu daila 1, b6 qua chiéu dai doan ndi gitia 2 toa .

Toa thi nhat di qua trudec mit anh ta mat 20 gidy, toa thi
hai mat 25 glay Héi thoi gian toa thu 3 vudgt qua la bao
nhiéu?

Cho mét chuyén déng bién d6i déu 6 vém toc ban dau v,, gia tdc
a. - SR ) : :

a. Tim’du?jhg'di dude trong giay thi n.

b. Tim thoi ; g1an di mét thdn-

Chat diém - chuyen dong xuit phat tir géc toa dd, c6 db thl
vin toc nhu hmh V&, T

Trong subt qua trinh, vén téc trung binh 14 9 m
v - S

15



1.17.

+ 1.18.

16

:.”e,

el

‘v

max

C" 't'(s)

0 5 10
Neu tinh chat chuyén dong va v1et phudng trinh toa do thdl

gian cua nd

. Tu mat dat, mot vat duge ném lén theo phﬂdng thing ddng
3 vdi van toc ban diu v,. Bo qua lyc can cua khong khl

Viét phuong trinh chuyen dong
Tinh thdi gian di va vé

Tim do cao cua dat

va Tic vé ¢6 cung d6 16n.
5. Tim vén toc tiép dat cua vat lac trd veé.

Mot chiéc thang may dac biét co khoang cach tit tran. den s3n
la h = 6m, dang chuyén déng nhanh dan déu tit, dudi len vdi

gia toc a= 2—— Dung lucco van téc v0'=2—— thi chlec dmh

“tach ti tran roi ve phJa san.

1. Sau bao lau thl dinh cham san

2. Trong thoi gian d6, dinh dlch duge mot doan bao nhleu ?
va vach dudc mot duong di téng cong 1a bao nhiéu ?

3. Trong thoi gian d6, thang may di ducc mot doan bao
nhiéu ? (lay g = 10m/s?)

Tlm cac thoi didm trong ngay ma :
a) Kim g1d va kim phat trung nhau.
b) Kim gid va klm phut thang hang

Chung minh ring d ciing mot do cao, van toc qua di lde di .




€119,

" 1.20.

Y12

'tren mit duang nam ngang :

. trong d6 o 1a van téc géc va

‘cua banh xe.

'B,C,D.

c) Klm gig va klm phut vuong goc .

Gia thiét rang chung quay déu va c6 chung truc quay.

Banh xe lan. khong trugt.

van toc caa tdm O 1a V

1. Chiing minh rang V = R,

R 1a ban kinh vanh ngoai

2. Tim van t8c cac diém A,

Hai ngudi d&u sung & trén mot ban quay déu véi van tdc géc
. Mgt 6 t&m va mot & cach tdm 1 doan R, gia s& hai ngudi

- dung ciing mot loai sung, dan dudge coi 1a thing déu.

1. Mbi nguoi phai ngdm nhu thé nao dé bin ding d6i thi.
2. Al c6 1¢i thé hon? giai thich?

Mot dia quay déu véi van toc goc ) tren
dia c6 316 thing A, I;,,C cach déu truc
quay va léch nhau mét géc 2n/3. T
diém M & dé cao MA = h cac giot nudc
dugc tMach ra mot cach déu din va roi
tu do. Khi giot nay cham di ia thi giot
sau bit dau roi, bd qua lyc can khéng
khi, luc ddy Asimet cua khong khx
Glot nuée nhd, dé rai lot vao cac 1.

=

‘a) Tim van téc géc ciia dia dé cho cac giot nude chiroivao 1 Io nhat

dinh.

-b) T1m van toc goéc cua d" ia dé cac glot nudc roi theo thu tu A
‘B, G, A, B, C... ma khéng rdi ra ngoai.

" ¢) Tim van tde géc cia dia dé cac giot nudc. I‘dl theo thu tu

ngude lal qua A, C, B A C, B..

1.22. V& tinh dla tinh 14 vé tinh ma ti trén mat dat ta quan sat -

thay né ding yén trén bau trdi.




Hoi né chuyén dong theo quy dao nhu thé nao.

. Tim dd cao ctia nd so véi mit dat.

1.23.

~ Tim van toc dai ¢lia né so véi truc qua dat.

Hai hoc sinh ném béng cho nhau. Gia su diém ném béng 1a’

~ diém bt béng cé cung do cao. Bd qua luc can cta khong khi.

124,

1.25.

Iuc can cta khong khi, luc ddy

" luat phan xa (nhu phan xa tif~

vat-di vao diém D.

1.26.

1.27%.

18

‘Hai-btic tudng thing ding cach - |

Thdai gian chuyén dong 1 1 (s).

Tim db cao cuc dai ciia qui dao, 14y méc la diém ném bong.

Mot khoi chuéng ngai vat c6 tiét dién thing 1a ABCD.
AB= 8m; BC=20m. T mat d4t phai ném 1&én mot vat véi van
t8e ban dau nho nhat, dé vira da vugt qua khoi nay.

a) Viét phuong trinh quy dao. '

b) Tim vi trf ném. . ‘

,'_. v

nhauAC = BD = 10m tit dd cao Vi g
A, v6i AB = 15 (m) ta ném ngang. ~
1 vat véi van toc dau v,. Bo qua Aa' »

Acsimet, gia st va cham hoan
toan dan hdi va tuén theo dinh

quhg~ph§1ng). Sau 2 14an phan xa

a) Tinh ;(; .

D |

by Tinh v, tai diém D. - - M

Con tau chay doc theo xich dao vé hudng déng véi van toc

"y, = 30 km/h. Mot Tudng gi6 c6 van t8¢ v = 15 km/h thdi dén

tit huéng Dong — Nam theo phuong hgp véi xich dao mdt goc
¢ = 60°. Hay xac dinh van téc v' ctia ludng gi6 va géc ¢' gitia
hudng gi6 vé,xich dao trong hé quy chiéu gin véi con tau.

Mot thuéc ké 6 hai ddu A, B trugt theo hai thanh dinh
huéng Ox, Oy vuéng géc véi nhau. Diu B cua thuéc ké
chuyén déng véi van téc v khong d6i doc theo Oy. Hay tim



~van téc va gia téc chuyén déng caa diém M trén thudc ké,

néu MA = m; MB = nva dau B bat dau chuyén dong tu

| _-diém O. : . o .

128,

_ 1.29*

1.30.

‘1.3

- 132,

2 133,

-

A'Mot 6t6 chuyén dong thing nhanh dan deu di qua hai diém ‘

A, Bcach nhau 20 m trong thoi giant =2s. Van téc cua 6 to
khi di qua dlem B la 12 m/s. Tim:

a) Gia téc va van toc ctia 6t6 khi di qua dlem A

b) Qua ng dudng 6 t6 da di dudgc tir diém khdi _hanh dé’n diém

Mot vién dan xuyén qua mét tdm van chiéu day h c6 van téc
gidm tit v, dén v. Tim thoi glan chuyen dong cua vién dan
trong tdm van, biét rang ‘luc can ctra tAm van ty le vii bmh
phuong van toc cua vién dan.

Hai vat duge ném di dong thdlktfi mét diém véi ciing van téc -
v =25 m/s. Vat thi nhit dudc ném thing ding 1én trén va
vat thi hai dudc ném nghiéng duéi géc 6 = 60° so v6i phueng
nim ngang. Xac dmh khoang cach giiia hai vat saut =1,70s, -
bo qua stic can cta khong khi.

Ha1 hat 1 va 2 chuyén déng déu véi van téc v, vi'v, doc theo
hai duang théng vuong gbc v6i nhau va huéng: vé g1ao diém
O cua hai dudng ay.

- Tai thei dlem t.= 0 hai hat lan hxdt 6 cach dlem O cac khoang

]. Va ].2

Sau théi gian bao nhleu khoang cach gitta hal hat 12 cuc tidu
va khoang cach cuc tiéu Ay bang bao nhiéu ?

Hai v1en; dan 1an lugt dude bin lén béi mét sting dai bac véi
van téc v, = 250 m/s; mot vién ban duéi gée 0, = 60° vién kia
bin duc goc 0, = 45° (cung trong mét mat phing. ban) Bo
qua sdc can khong khi, hay xac dinh khoang thai gian giita
_ hai lan bin dé cho hai vién dan gép nhau.

Sung dai bac va muc tidu dat 6 eung dé cao cach nhau

s = 5,10 km. Bé qua sfic can khong khi, héi sau moét thdi glan

bao Jau mot vién dan dudc bin 1én véi van t6c ban dau
=240 m/s dat dén muc tidu. ~ :
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Tram ra da truyén tin hleu dum mot goc  so voi mat nam:

- ngang vasau thdi gian t, ahan dugc tin hiéu phan xa lai tu

- mdt may. bay. Sau thoi glan T ngu!dl ta- Ial 1ru
- tin hiéu nita dudi mot goe PV
“sau thoi gian t,. G1a thigt rang. may bay bay ‘thing déu & db

~a Tim d6 cao h :
- b.: Vén toc. may bay S0 vl mit dét

n

én tiép mot-»
1 duge tin. hleu phan Xa

cao h va huong ve phla tram rada tu gxa thlet \y < (p < n/2 S
tlm : v :

e Khoang cach r, cla may bay den tram rada tal thdl chem ‘
i truyen tin h1éu thu nhat. : '

Cd Thdl dlem kh1 may bay bay qua tram. . S :

1.35.

VCo phéi tat ca cac-sd hidu-y, ¢, t, va t, déu can thlet cho ldL

gxal ba1 toan hay khong ?

Gi&’ thlét ring tir khi bit ddu chuyen banh tren duong bang
- dén khi dat duge van tdc cudi cung may bay siéu 4m thu’c‘

" hién chuyén dong nhaph déu véi gia téc a. Sau mét thoi’ glan -

T ké tut khi bat dau. ehuyen banh .cling tai noi xuét phat phat‘f .
ra mot tleng i S

-a) Can phal théa man dleu klen nhu thé nao de song am dudi

- kip may bay (bo qua cac hiéu ing lién quan dén vide glam,
~ niing lugng caa séng theo chléu tang khoang cach)? g

7 ' 'b) Xéc dinh thoi glan'kiu méy bay va song am cung xuﬁt=,
_ hlén 4 cling mdt vi tri héng gian. '

' 'c) Gidi. bal toan b
'_hdp cé'the xay ra.

R3 1;35*

‘,.pl'nwng phap do th1 Xet moi truongri

/Mot ﬁg\.{m dﬁng*t cho 6 thé | ném hon da dén mot khoang : :
cach 'khéng xa hon x,. C6 thé 1di xa thém mot khoang bing ~ -

© . bao nhzéu néu khi ném ngudi d6 dang chay véi van toc v theo

“hugng ném. P& don: gmn tmh toan ta bé qua stc can cia =

- khongi{}u cung nhu chifu-cao cia nguoi ném..

1.37:

VNgud.i ta ném thang ding 1én trén: mot vat le van téc ban
‘dau v Sau mot thoi gian t; < 2v,/g ngudi ta lai ném thang,

o 'dtmg len trén mot vat thu hai nifa véi van tdc ban dau v,.

20
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3 | ‘Ha y tim va bién luan -
' .,a) Thai gian t, », khi hai vat gap nhau trong khong khl
"1 b) Chleu cao nol ha1 vat gép nhau, - ,
o - c) “Thoi glan I‘dl cua hai vat trén mat dat (t3 va t4)

.5 1.38. Mt suon d6i tren thao trudng tao vl phlidng nim ngang ‘
’ mot géc a. Tai diém A duéi chan déi ngum ta dat mot sing
" ¢61, Nhiing vién dan ¢81 duge ban di véi van tée ban dau vy Va
tao véi phu‘dng nim ngang mot goc B (h.1) Bo qua sic can
ena khong khl hay tim:. : :

a) Khoang cach r cua vién dan tdl dlem A tal thdl dlem t bat '
ki. : ,

b) Khoang cach AB= R Bién Iuan két qua thu duac

Ay
1vo |
, . , =
B
R Vi o
A . \ ' e >x

1.39". Ban kinh véc-—td cua mot diém A bié’n thi'én' theo thbi’ gian t
tinh. tu gbc toa d6 theo quy luat r = bt, 1—ct J trong do

_)

+1va 3 1a cac vec-td ddn vi trén hai truc X Va y, b va c la hal
héing s6 dtwng Hay xac dinh: ‘ '

a) Phudng tnnh quy dao y (x) cua dlem do VE do thl ctia né.

b) Vén téc vec-td v gia toc a VA cac do dal cita chung theo'tho
gian.

.~ i 2’ - —* ‘ .
c) Géc o giga cac vec—-to v va a theo thoi gian




141,

1.42°.

NI

140"

DN

a) Van toc.

- cung dlmng cong.
1.43".

d) Véc tg van tdc trung bmh trong t glay dau txen va do dal cua |
vec to Ay. ’ :

Mot diém chuyen dong cham dén tren duong tron ban kinh~
R, sao cho tai méi diém cac gia tBc tiép tuyel va, phap tuyén

ctia né c6 46 16n bang nhau. Tai théi diém ban ddu t=0, van _

toc cua diém do bang V- Ha y xac dinh:

a) Van toc caa diém theo thdi gmn va theo qua ng dudng di S
b) Gia tdc toan phén theo van toc va ‘theo qua ng duong disS.
Mot hat chuyen dong trong mét phéng Xy v6i van toc |

- -5

v=>bi%cx J trong do 1 va J ia céc véc to-don vi tren}:‘-:"-f

cac truc x va y, b va ¢ 1a cac hing so Ta1 thdl diém ban dau"_' o
hatdvitrix=y=0. Hay xac dinh:-

a) Phuong trmh quy dao cua haty (x)
b) Ban klnh cong cua quy dao theo x.

Mot con thleu than bay theo dudng cong, chleu da1 clia
duong cong dién ta theo cong thitc s = soexp {ct), & day s, va c
1a nhtmg hing s6. Blet ring vec—to tiép tuyén tai mdi diém

tao le vec—td gia toc a mot goée (p khong déi. Tlm cac gia tric _ -

b) Gia téc ti€p tuyén.
c) Gia toc phap tuyén.

d) Ban kinh cong cua qﬁy
dao nhula ham do da1 cia

Mot vat chuyen dong theo dudng co‘ng cb ‘phuong trmh viét .
dudl dang tham s0 nhu sau:

, =1 @
P6i véi moi gia tri cﬁa tham s& q ton tai hé thidc:
-

- dr
___=()
T dq



Chiing minh rang: -

a)l_r

= const .

b) Néu ngoai ra déi véi moi q -

144",

1.45%.

L ,
?x%ﬂ = O thi tir ddy suy ra r = const.
t .

Mbét diém chuyéh dong trong mit phing xy Eheo quy luat
X= bsincot}’ ¥y = b(1- coswt) véi b va o 1 hai hing s6 duong.
Hay xac dinh: ' o )

a) Quing dubng di s ctia diém d6 sau. mot thai gian t.

b) Géc gilta véc to van tdc va véc to gia toc ctia diém do.

Chuyén déng clia mét vat md ta bing cac phuong trinh

"X =b (e*+e-), y=b(et- e—"). Trong dé6 b>0vac>0. Tim

- 1.46".

phuong trinh quy dao va gi4 tri huéng tam cuc dai.
“w ) 2 <o 5 0 .
Chuyén dong cta chat diém dudc, md ta bang cac phuong
trinh .
a) { X ,=‘a'sincot . b) { X = asinot

y= asin2mt : y =4asin3co't

Tim phuong. trinh quy dao. Va quy dao ctia chét diém.

1.47*.

Lo phan dng hat nhan dugc s dunghh’tt ngudn ndtron trong
nghién ciu khoa hoc. Cac notron trong chum dugc san ra c6

‘ning lugng khac nhau. Thudng do yéu ciu cta nghién citu

nguoi ta phai tach tit chim ra cac notron cé cung nang lugng

. xac dinh. P& lam diéu d6 ta dung nhiéu loai may tach. Mt

trong nhfn}g may dé la dung cu hoat dong nllu sau: mét truc
hinh tru bang thép quay dat tai clta kénh din chum notron

.- ra ngoai. Cham hat vuéng géc dén truc quay. Trong hinh tru

ngudi ta khoét mot ra nh c6 dang bao dam cho viéc bay qua
cua cac hat c6 van téc xac dinh. Nhitng notron c6 cac van téc
khac dap vao thanh ra nh sé bi hip thu. :

Ra nh trong truc hinh tru phai ¢6 dang nhu thé nao dé may

“tach chi cho notron c6'van téc v chay qua? Truc c6 ban kinh

23




R va quay vii van toc goc w.. .

1.48". Chuyén dong clia vat md ta bang he phucng trmh

x = bsinat, y = ceos2wt,

: trong d6 b va ¢ 1a cac hing s6 ducng Khao sat chuyen dong

1.49".

eua vat, tlm phudng trinh quy dao; xac dinh gia tri cuc dai
va cxic tiéu cla van téc va gia toc caa vat tal cac diém quay.

T1m quy dao cda ché chay du01 theo thd véi van téc v. Thé -

" -chay doc theo dudng thing. Ché dudi theo thé-ludn nhim
o theo huong Vi trf cta thd tai ting thoi diém. Tai thoi diém
'~ ban-diu ca hai con vat déu ding trén doan thing vudng g6

1.50.

dén quy dao clia thd, va khodng cach’ gnia ching bang
a = 19m. Néu van, toc ctia tho w = 0.9v, thi ché €6 duéi kip
tho khong? Néu du01 k1p thi ché chay duo«: khoang dudng dax
bao nhiéu ?

Mot vat rin quay xung quanh mot truc co dmh theo quy luat -

‘¢ =at-bt? vdl a=#8,0radls; b=2,0 rad/s®. Hay xac dinh:

- a) Gla tn trung binh cfia van tdc goc va gia toc trong khoangr '

1.51%

thai gian tu t =0 dén lac ditng lai.

b) Gia téc géc léc vat rin dimng lai.

Mot dia mit tron ban kinh R quay quanh truc thang dUng
véi van t6c @. Tt tim dia c6 mot con bo dita bo doc theo ban.
kinh xac dinh ra ngoai vdl van téc khong dol vo. Tim: - -

a) Phuang trinh chuyen dong va quy dgo-cha bo dua trong; '
he quy chleu ding yen trong toa do dé cée va toa do cuc

b) Su phu thudc cua g1a tn vectd vén toc v va céc thanh

phén xuyen tam vlr va ngang v, cua né vao thm glan

-

s c) S(i phu thuoc cua vectd gla toc a cung cac thanh phan,

xuyen tam a; , ngang aq, cung phap tuyen a,, va- tlep tuyen

: »cua né vao thoi glan

'd) Su phu thudc ban kinh cong p vao thdl glan. ‘

“e) Chleu dal toan khoang duang ma bo dua da bod qua trong \

24



. he quy chleu khong chuyen dong
i 1 52* Blet rang trong thoi gian chuyen dong cua chat dlem P goc

glua phUdng vecto ban kmh T va phuong ctia van toc vla
khéng d6i. Tim trong hé toa do cuc:

a) Phudng tnnh quy dao cua’ chat diém. '
b) Chiéu dai toan phan ctia quy dao chuyen dong
Cho cac cheu klen ban dau ¢ 0= 0 r0) =1,

Bién luan cac ket qua thu duge phu thuoc vao gia tri cua goc
B FE

1 .53‘,'._Chuyén dtf)ng Cﬁa chat diém duge mé ta bé"mg 'hé phuong

-trinh: o ‘ ‘
T = 1 (1--et),” - 1o =const
= ct , c = const
ol -et o
Tim: \

a) Quy dao cia diém. . _
b) Cac thanh phan xuyén tim va ngang cta van toc va gia
tri van toc cta diém.

v c) Cac thanh phan xuyén tam ngang va gla tri gia toc cua.
diém.

1 54* Tim quy dao cua may bay siéu 4m bay v6i van tdc khong doi
v trong mat phang durlg Xy ma ngudl phi cong 1ai dé sao cho
tai cing mot thoi diém cac ban ciia minh dlmg trén sin bay
déu nghe dudc tiéng gam cua dong €6 ti moi vi tri cla quy
“dao déi vé. Xac dinh vi tri diém két thdc cla quy dao. Tai
thdi diémt=0 ph1 cong dang 6 ndi cac ban ditng mot khoang.

bang rova vectd ro tao v61 mét sadn bay mdt goc B.

1.55. M6t banh xe quay quanh mét truc ¢6 dinh sao cho goc quay
- phu thuée vao thaoi gxan theo quy luat ¢ =bt? v6i b = 0,2 rad/s%.
Hay xac dinh gia tdc toan phan ctia diém A trén vanh banh
xe tai lic t = 2,5s, biét ring li¢ d6 van tée tuyén tinh cha
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1.56".

diém A bing v = 0,65 m/s
Chat diém bit ddu chuyen dong ti goe toa d6 sao cho cac

. thanh phan van téc cia no trong hé toa do cuc thav déi theo

-1.57*,

1.58*.

1.59*.

26

thdl gian theo quy luat.
v,=a.e vo=br
a, b, k1acac hang i

Hay xac dinh dinh luat chuyén dong, phuldng trmh quy dao caa
chat diém. ~

Mét hat A vach mét quy dao cho truéc vc”ii-‘mcf)t gia toc ti‘é'p
. - - — 5 .
tuyén a, = (b. 1), trong d() b 1&a mét vécto khong 461 ¢b

phuong trung véi truc x.va t la vécts don vi ¢6 phuong -
trung v6i vécto van toc tai diém dang xét. Hay xac dinh van -
toc hat theo x, biét ring taix =0 van tqc d6 bang 0.

o

>~
>

0.

X

Mot vong tron ban kinh R lan khong truot trén mat phing.
véi van téc v khéng dai. '

a) Tim phddng trinh chuyén dong va phudng trinh quy dao
ctia mét diém bat ky trén vong tron. . -

b) Tinh khoang duong s gidta ha1 lan gip nhau lién tlep ctha
diém khao sat trén dudng lan cta vong tron.

¢) Tim gla tdc toan phan a. Vé quy daociia dlem

Mot dia mat tron ban kinh R lan theo dUOng thang Ox. -
Mot diém trén chu vi cla dia chuyen dong theo cung xyc101d
(xem bai trén) v6i van téc v khéng d6i. Tim chuyén ‘dong cta -
tam dia trong khodng 0 < X< 2R, blet rang tai thoi diém
t= _ 4R toa d6 ctia diém dél1a: x = 1tR, y=2R.

v , ‘ , .



" 1.60".

Mbt qué cau ban kinh R lin
déu trén hai mat thanh ding
song song vél van tdéc vy

Khoang cach giiia hai thanh
1a 2d va chiéu cao 1a h, canh
d60<d<R<h

Tim:

a) phuong trinh chuyén dong

b) phuong trinh quy dao

¢) ban kinh cong ctia quy dao

Cho moét diém nim trén mit qua cau. Bién luan cac trudng

- hgp riéng. V& quy dao caa diém.

161

1.62".

Mot vat chuyén dong phing vdi van t6c mit s = —;-ar, nhung

véi van téc ban kinh vr =b, 6 day a va b la nhing hang s

duong Tim phuong trinh chuyén déng va phuong trinh quy

“dao cla vat trong hé boa do cuc. Tai thei diém ban dau o(0) =0,

Y(O) =Tp. - , .
Tim phuong trinh chuyén don" cua chat dlem chuyen dong :
theo vong trdén ban kinh r,, néu goc gitia véc to gia tée a va

) d o . e . N 2. <A ~
véc to ban kinh r cta diém c6 gia tri khoéng d6i o. Bién luan -

- két qua thu dugc tuy thudc vao gia tri géc a. Cac diéu kién

1.63".

ban ddu (p(O) 0,9 (0)= = @

Vat chuyen dong theo vong tron ban kinh r vdl gia toc tiép
tuyén a, = const Tai thoi diém ban diu vat nam tai diém A
va van téc cta né bang khong. Tim:

) a) Gia tr; thanh phan phap tuyén caa gia téc a,,. |

b) Gia tri véctd gia téc a va géc tao thanh cta né véi vectd
ban kinh cta vat.

- ¢) Diém B, tai day gla tri cua gia téc tlep tuyén a, bang gla

toc phap tuyén a,,.
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1.64*.Chiéc thuyén boi qua .
soéng theo phuong vudng == ANV
goc dén dong chay véi van = _
toc v, khdng d6i. Tai moi
noi dong chéy lupn ludn NI
song song Vi doi bd, L v, %vasih% "

-nhung gia tri van tdc caa

né phu thuge vio khoang :
cach dén b, duoc diéntd T
theo cong thuc el

SV o

vy vosm—g— d day vo, L-1a héng -:sé;r(L’;— la chiéu‘_réhg c_:ﬁa" _
con song). Tlm ‘

a) Gia tri vée to van tée con thuyen tmh theo bd khong.‘
chuyen dong. : : ‘ B

b) Dang qui dao con thuyen

1.65". Mot thanh AO cb chleu dai r quay quanh dlem O vél van toc
goc o khoéng déi”. Tal diém A ngudl ta néi mot thanh khac c6
" chiéu dai'l va diém diu mut B con lai ¢6 thé chuyen dong tu
‘do trén dusng OX (1 > r). Tim vi tri va vén téc dlem B nhu |
nhitng h&m phu thudc vao thdi gian. :

1.66". Hinh b_en trinh bay ket \v( : J

"qud ba phép do van'téc ;5| \s
cia.mot vat phu thuse ] [al | B[ |

 vao thoi gian. Biét rang sl 1 o ‘
vat chuyén doéng thang :
va sau 10 gidy thi dtmg 6
lai (tGc v =:0 tai diém C .
va sy phu thudc v(t) la = 4
phu thudc parabén.

N,

a) Tim dang giai tich v(t). 27T

b) Tim van téc ban dau 0 L v | &C
v(0) = v,. 2.4 -6 8 10y
¢) Tim van t8c cuc dai va thdi gian khi vat dat dide van toc-

A




~d) Ve do thi v(t)

.67

e) Tinh chibu dai khoang duong ma vat di dugc gitta glay :
thi hai va tha tu cua chuyén dong -

'Chuyen dong caa diém trong khong glan dudc dién ta bing
he phlwng trmh ’
x=b. t
y=ct
z =d. t2

- day b c,d 1a nhung hang s dufdng

a) Tim va vé quy dao cia dlem

~b) Tim gia trl vén téc khi diém dé6 rdl xa khai géc he toa d6.

. Khao sat chuyen déng clia chat diém doc theo mét nhanh
parabdn c¢6 phudng trinh yi= 2px. Chuyen déng cua hat luén

_¢6 thanh phan chiéu khong d6i v, clia véc to van toc lén

- 1.69".

1,70~

phuong tiép tuyén dén dinh _parabon; Tim:
a) phuong trinh ,chuyeh dong cua hat,

b) Véd to van téc Va gia tri clia no,

c). vec to gxa toc VA gia tri cua no,

d) cac thanh phan tiép tuyen va phap tuyén cla véc td gia

‘ toc

e) ban kmh cong cta dlem phu thujc vao thoi gmn

Cong nhan cac cheu kién ban du: x(0) =0, y(O) 0

Chat dlem chuyen dong theo hlnh ehp o’ phudng trinh
2 2

X

—5 + b——l Bist rang X = O tim y va y nhu la ham cua x va
a

vi tri ctia diém- bang phu’dng phap vi phan phudng trlnh quy'
dao ctia chat dlem :

Qua cau ban kmh R lin déu trén mat phang Tai mot thdl_ :
diém nao d6 lan ding vao mot khe hinh ném cé goc mé o.
T1m phuong trinh dudng cong chuyén déng ctia tam qua cau.
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1.72.

Cac dau mit cia mét thanh gb AB chiéu dai 1 trugt k'h6'n’g
ma sat theo tudng va san nha (vuéng géc nhau). Gia thiét

rang dau A (h.7) Chuyén déng véi van toc v, khong déi, tim
quy dao ctia mot diém M bat ky nim trén thanh o, blen

luan cac trudng hop rleng Cac dleu kién ban dau: x,(0).=
}’A(O) a.

Gia su diém B cta thanh gb ti bai toan trén chuyen dong'
v6i gia toc khéng déi a > 0, t1m

a) chuyen dong cua diém M bat ky trén thanh.

 b) gia tri van tdc cia diém M bat ky theo ham cua thoi gian.

- 173

- 1.74*

Cac diéu kién ban dau xg(0) = b, xg(0) = O. Xet cae truong
hop riéng. '

Tam diém mét thanh g chiéu da1 21 chuyen dong doc theo
truc y véi van téc khong ddi v, va mot dau cia né truot doc
theo truc x. Tim phmjng trinh quy dao, déng thdl xac dinh
gla tri-van téc va gia toc dau thu hai cta thanh go Tal thoi
dlem ban dau thanh gb dat thang ding.

Trong toa tau chuyén dong véi van téc khong 601 v, mot :
hanh khach danh roi ra bén ngoai cia so mot vat. Viét
phuong trinh qu¥ dao cua vat d6 trong hé gan véi: a) toa tau;

‘b) miit dat; ¢) véi mot con tau khac G ngddc chleu cung van

’ 'toc v61 foa tau trén.

1.75".

: 1.76’

1.77".

30

Quy ‘dao ctia mot chét didm 1a mot d\idng cong khep kin.
Trong hé quy chiéu quan tinh b4t | ky khac, quy- dao chuyen
dong cta diém d6 c6 con dong kin khéng ?

Mot vat trum; khéng ma sat tren mit phang déc tao voi mat
phang n&dm ngang mot géc dic o Tim phuong trinh quy dao
cua vat trong hé quy chiéu U’ thUC hién chuyén dong ngang
déu véi van toc u. o N .

Nguoi ta ném hon da theo hUOng Tay dum mot géc a so vii
phuong nam ngang. Hay tim hé quy chiéu, trong d6 hon da
chuyén déng theo hudng Dong va c6 tam xa dat gap d6i so 7

Vi trudng hop trén.



1.78%.

C 179",

Ngum ta ném mat. vat theo phﬂdng niam ngang véi van tée
ban dau v. Hay tim hé quy chiéu (phi quan tinh), trong dé
vat v6i van téc khong d01 chuyen dong xudng dan doc theo

dudng thing véi do déc bapg Z

Trong thoi gian dai chién thé giéi 1an II phat xit Duc da bén
pha Luin Dén biang bom bay V - 2, bom bay dat tam xa
s = 300 km va bi léch khdi muc tiéu x = 3.700 m. Gi3 thiét
bom bay bay v6i van toc khong déi va huéng doc kinh tuyén.

~Tim thoi glan bay. Biét rang vi d6 Luan Don o= 520 va chu

1.80%

1.81%

ky quay qua dat T ~ =86.000 s.

Nha dién kinh chav thi trén mot khoanc du(jng S trong thaoi
glan t. Gia thiét riang vi tri t6 chic t(hy a1 trén vi tuyén ¢
va qua ng dudng thi tao mét goc 9 =0 véi ‘mat phing kinh
tuyén qua Dat tim:

a) Gia toc Coviolis tac dung 1én nha dlen kinh.

b) D6 léch so véi phuong van téc ban diu do tai dich cudc
thi. Cho biét S = 100m, t = 10s, ¢'= 30°, T = 86.000 s.

Tim d¢ léch vé phia Déng xctia mét vat roi tir dinh mot ngon
thap chiéu cao h trong trong truong qua Dat. Bién luan két
qua thu duge theo vi d6 nei ¢6 ngon thap
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 PHAN 2 - PONG LUC HOC

L T()M TATLY THUYﬁT
CAC DINH LUAT Vé cuuvé’u PONG
Lye — Cdn bang Iuc :

Khi vat chuyen dong ¢6 gia t6c, ta n61 ¢6 luc tac dung len vat

Lugc va dai luang vée td. Véctd luc cd huong 14 hudng cta gla ‘
tsc do luc truyén cho- vat. :

Khi céc luc déng thai tac dung giy cac gia toc khu lan nhau
cac luc goi 13 cAn bing nhau. :

. . Céc dinh lugt Newton :

Dinhlugtl: F-0 = a=0
. L A o e i; ‘
. DinhluatlIl: a=—
o m
Donvi: m:(kg)
' a :(m/sd)
F:®N)

. Dinh lugt Il : Ty, = -Fy,

Ghi chii :

. Heé quy chiéu trong d6 cac dinh luat Newton nghiém diing

goi la hé quy chiéu quan tinh. v
e Mot cach gan dung, hé s6 quy: chleu gan véi Tral Datco the

. coila hé quy chiéu quén tinh.

1l

KhOl luong :

- Dai lugng dic trtmg cho muc quan tmh cua vat Khéi lugng 1a
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~dai lugng vo huang duong, cong dugc va bat bién doi véi- -mdl
- vat (trong pham vi ¢d hoc ¢8 dién).

- Do kh01 lugng bang tuong tac hay bang phep can.

- Khai lu:_mg neng :D= —‘7 (kg/m?).

_ “CAC LUC CO HOC
I.  lychépdan:- -

n']2 ST — — ) m,

1. Truong hop tong qudt :
- F= G. E—lizﬂz— , (G: hing s6 hap dan)
, T

Ghichi:

- Luc hap dan 1a lyc hit

~ Céong thiic trén chi ding véi cac chat diém hoac véi cac vat

hinh cau c6 khéi lugng phan bs déu
- Trong luc kh01 lugng phan bs deu

2 Trong lwc

P-mg=G2"  (M: khoi luong Trai Dat)
s T . .
Biéu thiic ctia gia téc trong lyc :
* O sat matdat: g, = G%

* Gdocaoh tit matddt: g=G-— (R:ban kinh Trai Dat).
‘ , (R +h) ‘
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.

- lge dan hoi :

F = —kx _ , _ .
(k : hé s6 dan héi hay d6 cing). -

Lyc ma sdt : R
Luc ma sat trugt (ma \sé't dong) :
Foe =kN (k: hé s6 ma sat truot)

Luc ma sat nghi (ma sat tlnh) W

F,<kN: F, =F,
F,>kN: F,, =kN.
(F,: ngoai lyc tiép tuyén).

<1

Lyc céin cla méi trudng :
vnhé: F,=k,Sv
vién: F,=k,Sv

PHUONG PHAP DONG LYC HOC

~ Phueng phép dong lyc hoc :

Hé théng va tdng quat héa v1ec van dung céc dmh luat cd hoc

Chon hé quy chidu thich hdp Xac dinh cac du heu va cac yeu
cAu.

Phan tich cac lue tac dung Vlet phuong trinh dinh luat II
Newton. ,

Chiéu 1én céc truc toa d6 dé thiét lap cac perdng trinh dal s0.
Tim 4n cta bai toan:

e Néu biét cac hic, ta tinh dudge cac dal lugng dong hoc (Bai
toan thuan)
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e Néu biét chuyén dong, ta dinh dudc cac luc tac dung (bai
' toan nghich).

2. Hai trudng hop dac bigt:
2.1. Chuyén dgng ciia hé vt :

Pl P2

— Hai loai luc :
. Ngoal luc : luc do vat bén ngoai tac dung 1én cic vat caa he

e Nbi luc : lue tudng tac gitia cac vat ciia hé.

-

_ 'Neu cac vat cia hé c¢6 cung gia téc: Z Fugoai = (z m)a

~ Noi luc khéng gay gia t(‘)'c cho toan thé hé .

2.2. Su tang gidm, mét trong lzwng o —
— Taco F=N=P-ma BT AF
' ~ “(F=N:trong htdng) : Thaﬁg e
— Tuy gia tri ctia a, ¢6 thé c6 : may (m) % 7
. R chuyén '
>P
F >P taflg trong Iugng dong . l_’
F<P: giam trong lugng . cogia - P
F=0: méittrong luong toc - (m)

PN

CHUYEN PONG TREN MAT PHANG NGHIENG
I Trudng hop mdt phdng nghiéng khéng ma st

Gia toc cta chuyén dong : a =g. sina
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2.

2.1.

2.2.
“Gia té¢c cia chuyén dong: a= g(smcx -k.cosa).-
2.3.

36

Vat nam yen hodc chuyen dong thang deu
Diéu klen tga < k (k hé s6 ma sat trudt)
Vat truot xuong theo mat phang nghzeng

Vat truot lén theo mdt phang nghzeng (do c6 van toc dau) i

Gia t6c ctia chuyén dong: a= - g(sma + k_cgsa) -
CHUYEN DONG CUR VAT €O VAN TOCDAU
~ VA CHIU TAC DUNG CUA TRONG LUC -
V&t duge ném dimg hudng tén .
Tinh chit ctia chuyén dong :

. — -~ S
Dilén: a,v, ngugc chiéu: cham dan déu



 Di xuéng: a.v ngudc chiéu : nhanh dan déu.

2. Cac phuong trinh chuyén dong :

- Gia toc : a=-g @ ______ y

-~ Van téc : Vé‘—gt+v0

- Toa d6 : y_='—lgt2 +v§t

- Heé thua doc lap thdi gian : v3-v,? = - 2gy Vo
: 2
—Vétévjtricaqhh:‘it:v=0; =i°—;y=v—0 ' 0o -
8 A
2v '
—Vatsapchamdat v=0; v=-vg; t=—§£,. ‘
g

3. Tinh thuén nghich cia chuyén dong :

Vénté'ccﬁavét&vitrl’cédécaoy' v =£/v2 - 2gy

Qua trinh di xuéng, gidng qua trinh di lén nhung ngu‘dc chiéu: X
tinh thuan nghlch

. Vat duge ném ngcng :

-—
A
Vo
¥ .
F S ST R Pl .r’ Pl S I Irs
Y

1. Cac phuong trinh chuyén dong :
- Giatdec: a,=0; a, =g




. Vi = Vp ;vy=gt;v=‘/v,2(+.v_32,= v%«t(gt)2
-~ Van tée :
. . — A ot
L 'tg(\“/,Ox')=tgon=——y—=-g‘—lc

: v, Vg .
~ ; 1 -9

—~ Toa do: x=v0t;y=§gt
¥'Vét sipcham dit: y=h; t - 21—1; X =V, —2—11 .

o R . 2g -
2. Quy dao-

Parabol ¢6 phuong trinh : y = fixz
T 2vg

3. Véatdugcnémién:

1. Cac phuong trinh chuyén déng :

Yma ‘‘‘‘‘‘‘‘

X .

= vyeos0; Vy =— gt + vesSina;

Vx

v= Jvi + vf, =“/@t)2 - 2gv, sinat + v%»

o= v — gt + Vv, 5InQ
g (7, On) = tgp = L = _E 0 PRT -
: v, vy COS Ol

v . : 1 .
- Toadb: x=vj.cosat; y=——2—,gt2+vosmat.
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< -Vat g vi trd cao nhat (d6 cao cuc dal):

Vg.sin ot Vo sin® a
y=.o;t_ Og ; max‘ 2g
; . 2v,:sinat v2 sin 20
- - Vatsipchamdat:y=0t = —2— ', x_  =-9" """
v ; rat - 2 » 2%
2. Quydao:
g

2 x4 tga.x.

‘Parabol ¢6 phudng trinh : y = - ——=——
. ' 2vg.cos” o

CHUYEN DONG TRON VAl LUC HUGNG TAM
Luc frong chuyén ddng trén
-~ Vat chuyén déng tron déu. Hop luc huéng vao tim quy dao

-~ Vit chuyén dong tron khong déu : Thanh phan cta hdp lue
tren true hudng tdm déng vai tré lyc hudng tam. :

- Pé tim luc hudng tam, chiéu phudng trinh F = ma 1én truc
huong tam. :

Il. Cécépdung:

1. Vé tinh nhan tao cta Trai DAt :

— Van téc ctia vé tinh :
= ‘ R +h

k - Véih<<Rtacéo: v=~,gR z8km/s

(Van toc v tru cap I)
2. Chuyen dong cua cac hanh tmh » ,
~ Hé thac hen lac gilta chu ky quay (nam) T va ban k1nh quy
T2 4q°

daor cua hanh tinh quanh mat tron v i const
r
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" Mudn xe qua hét vong xiéc

40

Chuyén déng ctia xe trén dudng vong:

) i » 2 : . ’
Phii c¢6 luc huéng taim F = myﬁ- tac dung vao xe luc huéng
tam nay la:

- Luc ma sat nighi cﬁa mat dudng (8 to)

- Luc dan héi caa thanh duong ray (xe lua)

Chuyén dong trén cau cong :

R ) P . A‘ .A\ -,' v
Luc nén cia xe 1én cau: N =N=,mg—m—k—.

Chuyén déng trén “vong xi&e” :

phai c6 diéu kién :

vz /gR

CHUYEN DONG TRONG HE QUY CHIEU KHONG QUAN TINH

, Chuyen déng trong hé quy chiéu khong quan tinh

Phuong trinh cta dinh luat II Newton trong hé quy chleu
khéng quan tinh : F+ F —ma



F © tdng cac luc tuong tac
F; : lde quén tinh.
o= LUC quan tinh c6 biéu thic : = -mage

Kh01 hxdng ctia vat khao sat

aqe ; Gla téccua he quy chiéu chuyén dong d6i véi mét hé

- quy chleu quan tinh .

o "Dac blet trong he quy chiéu khong quan tmh quay déu, luc
quan tinh la luc 1i tAm c6 dd ldn »

v2
Fo=m—=moyR.
R

... Ap dung h'ong lugng cta vat

- Trong lugng 1a hop luc caa luc hap dan do Trai Dat va luc
: quan tinh tac dung len vat : P-= mg + Fq

II. BAITAP

.2.1. Cho K, =K, = K; = 100 N/m. Khi

~ tac dung vao diém A mot ngoai

- Iyc F'=1 (N) thi diém A dich mdt

~ doan bao nhiéu (ké tir trang thai

3 10 xo tu nhién). Gia st cic 10 xo

c¢6 khéi lugng khong dang ké. Bo

qua khdi lugng cac rong -ToC Va

. cac soi day. Cac daV déu mem va
théng ding.

2.2, Tim d9 cting tuong duong ctia eac hé 16 xo sau :
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23.
" thé trudt trén mat phing ngang

24,

. yén. Tinh a dé théi gian di

2.5.

Trong d6, bo qua, kh01 luong rong roc, cac Io X0, €ac sol day -
Cac sgi ddy mém va thang ding. : ~

Vat c6 khol hidng m = lkg co

v6i hé sd ma sat trugt la K.

1. Tac dung 1 lic F theo phIIdng chech 1 g6c 30° so véi mat.
“phing ngang ma vat van dlmg yén. Tim luc ma sat ngh1 neu

F=10%

2. Cho hé s6 ma sat 1a K = L Téc dung luc F theo phwdng

V3

nghiéng 1 géc 30° cho vat trugt déu. Tim F.

Vat trugt tit dinh déc, cho A
trude 1, géc o c6 thé thay
d6i. Van'to'c ban ddu bing
0. Hé s8 ma sat gitia vat va ~
mit phang nghiéng 1a K.
Mit phing nghiéng ddng

tit dinh dén chan déc 1a nhd < — »
‘nhét. Tinh thoi gian dé. ' ’ 1 :
Kéo vat 1én déu trén mit phéng nghiéng cb g()c nghiéng a hé

56 ma sat K. H01 goc B gidta véc to luc kéo F va mit nghleng
14 bao nhiéu dé luc kéo 1a cye tidu.
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2 6. Vat khéi lugng m c6 thé trugt
trén ném voéi hé sd ma sat K,
géc cia mat phing nghiéng
12 a, cho biét K < cotanga.
~ Phai truyen cho ném mot gia
toc a dé m ddng yén trén
ném.

) Tim Apax ?

2.7. B6 qua méc ma gat,
tim gia téc cia khéi
" lang tru 1, theo g, -
m;, m,.

—
v P1

-2.8. Cho ml, m,, al, az hé s6 ma sat K1 gnia m, V4 ném K2 gluta m,
va ném. Ném luén ding yén .

1. Khi vat dang chuyen
déng. Tim gia téec cha
ching.

2. Ban diu hé s6 dtmg yén.
Tim diéu kién dé cac vat -
ti€p tuc diing yén.

- 2.9. Trén mat phang nghleng dlmg
yén c6 géc nghiéng a = 30°%, mot
- hdp g0 trugt t¥ trén xudéng véi

bhé”sé_' ma sat K= —1—2— Trong

~-hép cé Ihét hinh cidu déng chat,
khaoi lu0ng m= '5kg

"Tim cac luc ma h1nh ciu tac
dung lén hop '

' ‘2.19:».' Cho mit phing nghiéng c6 goc

nghiéng o = 30°. Mot vat bit dau
trugt tir dudi 1én qua A diung lai 6
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- B. Sau d6 tit B trugt vé qua A. Thoi glan vé oap 2 lan thdl glan di.
Tinh hé s ma sat K. -

~ 21 Vat m,; c6 khéi lugng 1 kg truct’ tren tdm van co khai luong
m,=9kg hé s6 ma sat gitia vat va tdm van la K;,. Hé s6 ma sat
gitia tdm van va mit phing nghiéng la K2 mat phang nghleng
ding yén va c6 goc nghiéng a.
. Bo qua khéi ludng rong roc,
khéi lugng cac sgi day, do gian
cua cic 'soi dady va ma sat trong
rong roc.
Choonf—"30°; K'-—— ﬁ; K, :—J—:-;—
10 20

1. T1m gia toc hai- vat
2. Ket qua c6 gi dic bidt khong

2.12. B qua mot ma sat, do gian cua

. day. Bo qua khéi lugng rong roc

va cac s¢i ddy m;.= 3 m,. Ban dau

~ hé ding yén. Hai vat cé cung dd
cao hg=1(m).

Tha cho hé chuyén dong Tim

chiéu cao cuc dai ma m, dat dude
sau d6?

2.13. Cho M > m. Hon bi m choc thing, sdi
day xuyén qua va trugt véi luc ma sat
nao doé. - '

Bb qua khéi 1UQng rong roc, sgl day, ma
sat & rong roc bang khong.

Lic tha ra 2 vat bit dau chuyén déng,
hon bi c¢6 d6 cao ngang dau duéi cia
thanh. Hay xac dinh hIc ma sat gnia -
hon bi va soi day, biét ring sau t giay,
hon bi 6 ngang dau trén caa thanh.
Thanh c6 chiéu dai L. .

2.14. Chom,; =4m,, h=20 cm. -~
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2.15.

: g1an cac sdi day.

‘2.16.
- tlep xic M khi chuyén (iong B qua khéi lugng 3 rong roc
- cha sdi day. Bo qua do gidn ctia diy va ma sat trong rong

217, ¢
‘Hé s§ ma sat giita m, v o v
' banlaK2—01 : m, o &

" Hé s6 ma sat giita 4 chan
““ban_va mit sin ndm
ngang 1a K. B4 qua ‘ma

.- st trong cdc rong roc, bd

- lugng cac rong roc

‘khi vat 1 cham dat, vat 2 c6 thé
- chuyén déng tiép theo khéng bi

1. Ké ra cac luc tac dung . E
léen M? 1én m? : 3 5
2. Tim lién hé gidla gia b g
toc hai vat? iy 5
. R . o N N7
3. Tim gia t6c a; cua M. o T I F LS T IS AT SIS ASIITIT

Bé qua ma sat. :Bd qua khéi

Lic bt dau chuyén dong, vat 2 &
mat dat, vat 1 6 do cao h. Gia st

vudng. S h

- Héi gia tri cuc dai cha d6 cao ma 2.
vat 2 dat duge. - - ‘
Bd qua mol ma sat, bd m, + :
qua khoi luong rong | } S

roc, cac sgi-day. Bo qua
chiéu dai caa cac do

Tim gia- téc cha m,.
Bién luan két qua.

Xe ch 5 khoi Iuang M = 14 kg, vat c¢6 khéi lugng m = 1kg. luon ,

roc. Xe chuyén dong trén mit duong ngang, nhén. Hé 6 ma
sat gitta xe M va m 1a K=0,5. '

Cho cic khéi lugng: m, = lkg, m, = 2kg, my = 3kg, m, = IOkg

St s G
-

m;
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2.18.

2.19.

12.20.

qua kh01 luong rong roc, khoi ludng cac sgi day va do glan
cac sgi day.

1. Vé du cac luc tac dung lén tung vat.
2. Tim gia toc clia cac vat m;, my, m; néu ban dting yén.

3. Hé s6 ma sat K phai thoa méan gia- trl nao dé ban dung
yén.

Mot vat c6 khéi lugng m,; dén va cham hoan toan dan héi v6i
vat m, dang ding yén. Tinh ty s6 dong nang bi giam di cua
hat m, néu :

a) Hat d6 bi bat lai theo hudng vudng géc véi phUdng bay
ban dau.

b)) Va cham ¢6 tinh xuyén tam.

Vat 1 khéi lugng m, dén va cham dan héi véi vat khéi IUGng

m, dang ding yén. Tim ty so ;1— néu :
2

a) Va cham xuyén tam sau va cham hai hat c6 ciing van tc
va ngtidc huéng nhau : Vl = —V2 )

'b)' Sau va cham hai hat bay ra déi xiing nhau va cung tao

v6i phuong bay ban dau ctia hat 1 géc 6 = 30°.

Hai nguoi cung ¢6 khéi lugng m, ding yér trén chJec xe ¢

kh01 lugng M dang nam yén. Hay xac dinh van téc cia chiéc
xe sau khi hai ngudi nhay ra khoi xe theo phuong ngang véi
van téc u (so véi xe).

1. Nhay dong thoi.

2. K& trudc, ngum sau.

Truong h(}p nao van téc xe thu duoc sé& 16n hon va'lén hdn
bao nhleu lan. Bo qua ma sat.

2.21. ._Ba chlec t;huyen mdi chiéc c6 khéi ludng 1a M, dang chuyen :

déng thing déu trén mét dudng thdng. Mat nudec yen lang.

"‘Bo qua luc can cia nudc,

' ’Tu thuyen gitta ra ném 2 vat cung c6 kh01 lugng m, cung vAn
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L ,toc u (so véi thuyen guia) 1én thuyén ddu va cudi cho rang
-vat m chuyen ‘dong thang va déu cho dén cham cac
- thuyén. : '

Tim van t6¢ mbi thuyén sau kh_i ném.
" a) Xét-trbng hé quy chiéu gin véi mit nuée.
b) Xét trong hé quy chiéu gan v6i thuyén gita.

2 22. Mot xe goong c6 khoi lugng m, = 240 kg ché mot . v
ngudi c6 khéi lugng m, = 60kg va dang chuyen +TD Tl

- d6ng thing déu véi van téc v, = lm/s ¢ ,
] ] .

Tinh van tdc cha xe sau khi ngudi : i i
a) Nhay ra sau xe véi van téc v, = 2m/s so véi xe. A - B

b) Nhay ra phia truéc véi van téc 4y so véi xe. .

c¢) Nhay vudng géc véi mit dat dé bam vao mot

canh ciy khi xe di dudi canh cay.

d) Nhay song song véi thanh AB ctia xe chuyén dong vlL van
téc v, = 2m/s (so véi xe).

. 2.23. Xe c6 khéi lugng m, c¢6 thé dich
khong ma sat trén mat phang ~
ngang dang ding yén. Con lc - 1 - ?
chiéu dai 1, khéi luong m, c6 thé . : ;
chuyen dong trong mit phang S .
thing ding chiia quy dao caa xe.. B m,
B6 qua lyc can khéng khi. Ban —
d4u nang con lic cho day cing m, L

ngang, tha nhe cho m; chuyén —— .
A \ ST e N v 4 v e oy s
dong. Tim van téc v;, v, khi o

con léc & vi tri thing ding..
2.24. M6t vong dém nhoé khéi | m
"~ lugng m trugt khéng '
van toc ban dau tit do
cao h, trén dinh cia
_ngon ddi nhin. sau d6 °
nhe nhang trugt trén




tam van khéi lugng M B&' qua 'ma sat’ guia van M va mat :
: ducng Do.c6 ma- sat gitia m va M nén dén mot luc nao déca -
,hal cang chuyén déng véi nhau. - e

1) Tlnh cong cua e ma sat.

2) Co thé khang dinh ring két qua trén khong phu thuoc'
vao hé quy chleu hay khong. : .

2.25. Mot vanh dém (truat khéng lan) tu van toc ban dau % 0 tal A

A,‘qua B chi ddi hudng van toc roi tlep tuc trugt’ va dtmg lai &

- CL . v : .

Cho hé s6 ma sat hai A
mit AB va BC cung la

Dung phuong phap
niang lugng dé tinh.

. a) Hé s6 ma sat theo h,
o 119 ]'2 i - ’
b) Tt C phai c6 van tdc ban dau V l1a bao nhleu dé dl ngudcf
1én dén dinh A’ _

2.26. Mét 10 x0 ¢6 do cling K =100 N/m, mét dau ¢d dmh déu con
- lai gin mot vat m cé khéi lugng m = 100 gam. Bo qua luc can -
caa khong khi, va lyc ma
sat trugt gnia m va mét
. phéng ngang. Bo qua khéi
lugng 16 xo.

1) Tac dung mot luc khong d6i FO vao m, ldc m cb Vﬁn toc
bang 0 thi d6 gia n ctia 10 xo 14 bao nhiéu.

) Kh1 6 can bang luc F0 Fy, caa 16 xo thl vén toe m 1a bao_
nhiéu. o

-2.27. Conlic ddn ¢6 sot day chiéu dail =1 (m),
treo vat ¢o khoi lugng m = 100g (kich -
thudée khéng dang k&) Bd qua khor
lugng sdi day, do gidn cua day va m0}
ma sat. o

* Ban dau Om lic dén goc léch ocm = 60°
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2.28.

1)

2

2.29.

D

2)

‘nhu hinh vé. B diu la

‘mang tron tim O.

roi tha nhe. Tim van téc vat m va luc cang T cua s¢i day khi
g6c léch cua soi day la

a) a=30°

b) o =0° (tai vi tri cin bing).

Hai con lac c6 ciing chiéu dai 1, treo 2 qua cAu c6 cung kich
thude, khoi lugng m, = 3m, Bo qua luc can khong khi, khéi
luong sgi day cac qua ciu coi nhu chat
dlem Luc cén bing hai day thang dlmg,
qua cau tlep xuc nhau. Ban dau qua cdu m,
ding yén & vi trf can bing, m, ning 1én do
cao h, va tha nhe. .

rid

Tim chiéu cao cuc dai h,, h, ma ching dat

dudc ngay sau va cham lan ddu, nén :

a) Va cham hoan toan dan hdi. . - OO
ml Bish}

b) Va cham hoan toan mém (ngay sau va

- cham, chiing ¢6 ciing van téc).

Tim chiéu cao cta chiing sau va cham lan thi 2 (gia thist 1a
lan thi 2 chung cung lai gdp nhau 6 vi trf can bang, do h rat
nho).

Mot vat m trugt khéng ma
sat trén moét mang c6 dang

dudng déc MA, sau d6 la

Phai tha ti dd cao h nao dé
qua dugc diém B. .
Néu h = 2R.

- a) Vat tach quy dao tron ti do cao nao.

2.30.

b) Sau d6 1én dén d6 cao cuc dai nao.
¢) Tim ap luc ma vat tdc dung 1én A, C E caa mang

Lo xo c6 chiéu dai. tu . + '
nhién 1 = 30cm, 46 cting K *—m, | m
K = 100N/m. Khdi luong l/mgmgmﬁ )
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khong dang ke m, = 100g, m, = 300g. B6 qua moi loai ma
sat m; dang chuyén dong doc theo truc 16 xo véi van téc
= 1m/s den va-cham xuyén tdm (xuyén truc 16 xo) v6L m,.

T1m chiéu da1 cyc tiéu cta 16 xo néu :

a) Va c‘ham hoan toan mém, sau va cham 2 vat c6é cung
van toc

" b) Va cham hoan toan dan héi.

2 31. Xe ¢6 khéi lugng M = 10 kg dang chuyén dong thing déu véi

van téc v, = 1m/s. Tha nhe mét vat m = 1kg 1én dau xe. Bo

qua ma sat. gitia xe v —_—
va mit dl.xfjng ngang. : mf]
Ma sat gidla m va xe L —J
c6 he s6 K = 0,1 °

chidu dai xe d0 48 = 7
quan sat chuyén '
dong.

2.32".Trong mot trudng luc da cho cac phuong trmh chuyén déng

“etia hat khm lugng m = 0,5 kg ¢6 dang sau:
x = 5t2 - t, y = 2t3, z=-3t+2

Tlm sy phu thudc vao thoi gian cha van téc, xung lugng, gia
toc, luc tac dung 1én hat va cong sult trudng truyén cho hat

2.33*. M6t hat khoi lugng m = 3kg chuyén dong trong trudng lyc

f‘) phu thudc vao thoi gian nhu sau:
F = (15t, 3t— 12, 6tH) N

G1a su cac didu klenban daula r o= (5, 2 3) m, vy =(2,0, 1) m/s,
tim su phu thude caa vi tri va van toc caa hat vao thdl gian.

2.34*. Hat c6 khoi lugng m chuyen dong trong mat phang Xy theo

50

cac phuong trinh chuyen sau:
X= acoscot y = bsinot -
a) Hat chuyen dong theo quy dao nhu the no?

b) Tim sy phu thudc cua van téc va déng nang vao thoi gian.



2.35".

©2.36".

¢) Tim gia tri va phuong cla 111c tac dung 1én hat.
d) Tim ebng ma lue da thuc hién lén hat gita cac dlem (a, O) ‘
va (0, b). :

‘e) Tim cong toan phan ma luC da thuc hién len hat trong

thoi gian toan chu ky cia chuyén déng

f) Luc nay c6 phai 14 luc bao toan khopg ?

g) Tim su phy thudc thé ning cta hat vao vi tri »

h) X4ac dinh nang lugng toan phéan cia hat, ning lugng nay
c6 phu thude vao thoi gian khong ?

i) Tim sy phu thudc cia mémen xung Iudng vao vi tri caa
hat tinh theo diém (0, O)

LliC F = (2xz -2y, -2x ~ 6vz, 2x%z ~ 3y?) c6 phai 1a luc bao
toan khéng ? Néula- lyc béao toan, thi hay tim thé nang U
tuong ng cua né.

Giai bai toan trén cho luc F- (x Y, z) = (xzz —Xy, 5) va tinh
cong do 1110 nay thue hlen khi di tix dlem A= ( 1, 0,-0) dén

-dlem B(1,0,0):
“a) Theo duong thing doc theo truc X

237+,

2.38*

b) Theo nita vong tron trong mit phing x,y

“Hay chting minh ‘ring trong truong thé ning thanh phan-

cua cae luc tac dung phal thoa man cac hé thic:

R, ; aF‘yr Oy oF,  F, oF

oy o m & f?X' _E‘_z oy

E4

Chat ilem kh01 hmng m chuyen dong theo quy dao tron

trong tmdng the nang cbd dang U =- ’?ﬂ , 0 day h¢s6tyléa
r"

ing. ng quy dao 6n dmh cua chat‘
diém cln ton tai khl.t | < L

Ta goi quy dao on. dmh 1a ‘quy dao kh1 els) mot nhleu loan nho'

tac dung vat khong’rdi quy dao do de 0L xu(mg tam trudng
hoé.c tién dén vo cung TR RO R

i




2 39* Hay

1

Xac dmh the 'nang clia truong xuyén tam néu lue cua nd tal
khoang cach'r den tarn truong bang :
_.)

. r ‘ e
T B Fz:o‘r‘ | ©) F—3'=, -

3

._.)
—> a
4 r r

o
-

Tlm llIC tae dung trong truong, trong do th& nang dlen ta '

L ,theo cong thie:
o -:;1) U1=ﬂ-+—(—x—-25, . '. b)‘U2= gcos (nr), 'c) U3=0.r
S I_'"'er i

’ .2-40‘

Ha y g1a1 th1ch tai sao nha du hanh vii tru lai ¢ trong trang

- thai mét trong lugng, khi con tau vii tru 43 ngit dong co (tdc
- dd bay trong quy dao) :

2.41%.

Mot vét dudc dat trén mot mit phing nghleng hgp v61 mat

phing n3m ngang mot goc a=4° Hoi:

a) Gigi’ han cua he 56 ma sat f gifia vat va mit ‘phing.

: nghleng de vat G0 the trugt dugc tren mét phang nghiéng do.

2.42".

243",

B2

‘b) Néu he 56 ma sat b3 éng 0,03 thi g1a toc cua vat bang bao -

nhiéu? Khi d6 muf

het quing d\Idng s = 100m vat
pha1 mét thoi glan ba{)-lau o S :

c) Trong diéu kién & cau h01 (b) vat co Van toc o'cum qué ng- :
duong 100m bang bao nlneu ?: v '

Ngudi ta: gan vaﬂ mép ban (nam ngang) mot rong roc kh01 g

" luong khong- dang ké. Hai vat ‘A va B c6 khéi ludng bang‘-,
nhau m, = mg= lkg dlmc ndi véi nhau bing mot sgi day vt ;
‘qua rong roc. Hé& s6 ma sat guta vat B va mat ban bang' B

k=0,1. Tim:

a) Gia toc caa he. .

b) LUC cang caa day

Mot vat trugt tit ‘dmh mot mat phang nghleng hdp véi ‘mit
phéng nim ngang mot goc o= 300 Chiéu dai ¢ta mat phang



nghleng bang 1 = 167 cm, hé 6 ma sat gu’ia vat va mat

- phing. nghiéng f= 0,2, van téc ban. d4au cua vat bang0.

Hoi phal truyén cho vatA o [ ‘ .
~mft gia toc theo phuong - ——=—="— q

nam ngang nho nh4t 1a bao , »

nhiéu dé cho hai vat 1va'2 -~ | = ' 1

_ khong chuyén dich déi véi - | A
.';‘A”Cacvatlvaizcocung S

. Hol sau bao lau vat trUGt hét mat phéng nghiéng 7
2.44"

khéi lugng, hé s6 ma sat

gl\iavatAvacacvat12 S L, ~
bang f. Coi nhu Kkhéi lugng ////1//////////////////////////////////////////

cla rong roc, - clia cac day néi nho khong dang ke va khong
cO ma sat d rong roc

" Mbt 6 t6 €6 kh01 hIdng m=1. 000 kg chay véi van téc khong

déi v=136 km/h Tinh cong sudt cta dong cd 6 t6 trong ba

_ truong hdp

a) 06 chay trén qua ng ducng nam ngang

: : b) O t6 chay lén’ doc c6 do doc 5%.

246"

“h cia cac khéi luong m,

¢) Otd chay xuong doc co do déc 5 %.

Hé s6 ma sat gita 6 t6 va mit dudng trong ca ba trudng hop v
Iaf=0,07.

Hai khoi hIc}ng m, = 0,2 kg, m, = 0,1 kg dugc néi v6i nhau
bing mét sgi chi manh khong khéi lugng, khéng co gidn vit
qua rong roc. Cac khéi lugng dé nam trén cac mat phing
nghiéng mot goc o =15°% B = 6° so véi phudng nam ngang.
Truée khi chuyén dong cac khéi lugng dé nam trén cung mot
d% cao. Hay xac dmh vé
su.chénh léch vé d6 cao

va m, sau mét thoi gian .
t = 3 gidy biét ring hé
s6 ma sat - gita mit
phang nghiéng va cac
khoi lugng 1a f = 0,1.
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247",

2.48".

2.49".

‘mit phing caa. hop dinh

Khéi llIc_ing ¢ua rong roc ma sat vao truc rc‘mg roc 'c'é thé bo
qua. » B B :
Trén mot. mat phéng ndm ngang tuyét doi nhin 6 mot cat -
ném véi kh01 lugng M = 1,5 kg va goc ddinh o= 30° Thanh
A c6 thé chuyén dong tu do- o

theo phﬂdng vuong goc. véi

huéng B, ma sat co the bo.
qua. Hay xa¢ dinh’ gla téc
chuyén dong a,, a, cla cai -
ném va thanh A va ap lic N

cta thanh A 1én cai ném. //i/////////////////////////////////////////// =~

Mot ndi nudc trugt trén mat dﬁc co do nghleng . He s6 ma _
sat f < tgo. Xac dmh do ngh1eng cua mat mrdc trong roi so .
véi mit déc. :

Con khi khéi lugng m bam'vao DR '
sgi day vAt qua mét rong roc ¢ M )
dinh v& dau kia cta s¢i day buoc i
vao mot vat khéi lugng M. Tim .~ -
chuyén déng cda he trong cac ' : i
, , 'm

trudng hgp sau:

a) Khi chi bam vao sgi day.-

| ~ b) Khileodoc Sdl day véi van téc khong dm Vo 50 VO1 sgi day

L) Khi leo véi gia toc ag khong ddi so véi soi day Gia thletb

280

251*.

54

: rang khéi lugng M chuyen dong khéng ma sat

'1‘1m cac nghlem cua béi toan trén cho cac trudng hgp sau
_day

f'1) Khl cod IIIC ma sat (hé s6 ma sat bang f) tac dung 1én khoi

lugng M, va
2) Khi khei hidng M treo 6 phla thi 2 clia rong roc.

Pibm c6 dinh B ddy chat diém A bang mot luc ty 18 dén
khoang cach gitta chung, tai thdl didmt=0 khoang cach AB
bang khong va van téc cua dlem A bang v, . Tim chuyén
dong cua dlem A trén co s6:



a) Phuong trinh chuyén dong,

~b) Tich phéin nang lugng.

2.52%.

Tim nghiém cta bai toan trén cho truéng hgp khi diém A bi
diém B hut bing mdt luc ty 1& dén khoang cach AB.

2.53° Mbt soi day nim trén mit ban nhin, 1/4 soi day bi treo thong

2.54".

2.55".

2.56*.

2.57*.

xuong dudéi. Hay tim thdi gian roi ctia sg¢i ddy khoi mét ban,
néu tai thoi diém t = 0, van téc cta soi day bing khong va
chiéu dai cua sgi day bang 1.

Chat diém khéi hi(_jng
m nim trén sudn
thung ling dang A h
parabdn y = ax®. Hé s6
ma sat bing f. Toan hé o\ /mg
dit trong trong trudng '
qua D4t. Tim chiéu cao
cdc dai hy,, , tai ddy
chat diém sé nam yén. 0 X5 X

Y

max

Ngudi ta ném hon d4 c6 khéi lugng m vao giéng nudc véi van
toc v,. Mit nudc cia giéng ndm & d6 sau d. Gia thiét rang
trong khong khi hon da rdi tu do, nhung 6 trong nude c6 mot
luc can ty 1& dén van toc (F =-kv) tac dung lén né. Tim su
phu thudc ctia vi tri, van téc va gia téc cia hon da vao thoi
gian.

Theo vé&t hon da trén, sau khoang thdi gian T ngudi ta lai
ném mét hon da khéc cang khéi lugng va cliing van téc v,.
Tim sy phu thudc caa khoang cach D gita hai hon da vao
thoi gian.

Ngudi ta ném qua bong khéi lugng m thing ding 1én trén
v6i van toc vy. Luc can ctia khong khi tac dung 1én qua béng

“dién ta theo cong thdc F = — kv. Tim phUdng trinh chuyén

ddng cua qua bong thoi gian bay dén diém cao nhat cia quy
dao va vi tri cta diém dé.

Giai bai toan ném xién mot vat trong trong trudng. Trong
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thfji gian chuyén déng vat chiu tac dung mét luc can ty 1é
dén van tdc. Tim phuong trinh chuyén déng. Chiéu cao cuc

.dai va thoi gian dat dén cyc dai d6. Bién luan trudng hop khi

- Iuc can nhé hon rat nhiéu so véi trong luong vat. .

2.58".

2.59".

- 2.60".

261",

262",
7" quy dao cla hat c6 khdi lugng m va dién tich q chuyén déng

2.63".
. trinh quy dao cla hat ¢6 khéi lugng m va dién tich q chuyén

Con lic toan hoc khéi lugng m va chidu dai ! dao dong tit
dan trong mft moéi truong. Biét ring tai thoi diém t, d6 léch
cuc dat caa con lic béng géc o va sau mét thai gian t d6 léch

“cuc dai giam xuéng bing goc B, tim ning lugng mat mat caa

con 14c lién quan véi sitc can trong chuyen déng.

Chiéc xe du lich bi gidm tdc d6 do hic can F = — kvZ Xe n'ay
chay duoc khoang ducng dai bao nhiéu trudc khi van toc caa
né giam xuong mot nia ? . -

Mbt vat ¢6 khéi lugng m va vat téc v, bay vao mét moi

trudng, trong d6 xudt hién luc cantacdung F =~ kv* " 'v, 4§
day n 2 0. Chlmg minh ring chuyén déng ctia vat nay. la
chuyén dong thang va hay bién luin sy phu thudc quing
dudng va thoi gian kéo dai ciia chuyén dong vao gia tri n.

Ta ném mdt qua cau gb mat d6 p, tir chidu cao h, vao chit

16ng mat d6 p;, v6i p; < p;. Qua ciu sé nhay lén khoi mit

chét 16ng mot d6 cao bao nhiéu néu biét ring luc can ma

chét 16ng tac dung Ién qua.ciu bing F = - kv ?

bat p,=5.102 kg/m?®, p2=10°%kg/m®,  k=2.10-"kg/s,
he=0,2m, g = 10m/s, m = 5.10-* kg.

Chu y Do xuit hién sdc cing bé mat, nén trong thuc té&

chuyen dong cua qua ciu rat phic tap va o day ta chi khao
sat theo nghia gan dung trén.

Tim va blen luan phlidng trinh chuyén d6ng va phudng trinh

trong dién trudng E déng nhit va khéng d8i. Tinh sy thay
ddi déng ning cua hat phu thudc vao vi tri va thoi gian. Van

i -
téc ban dau v, # 0, vi tri ban dau r =0.

Tim va bién luén cac phuong trinh chuyén dong va phuong
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2.64".

. va tu truong khéng d6i, vudng

2.65.

= . k i
dong trong ti trudng déng nhit cam tng B. Xét su thay doi
dong ning cua hat phu thudc vao vi tri va thoi gian. Van toc

ban diu vy# 0, vi tri ban dau ry= 0. Ag

Tim phuong trinh chuyén dong
cua hat kh();i luong m va dién
tich g chuyén dong trong dién

-3

géc nhau. Gia sd ]_?:= 0, 0, B);
E= (0, E, 0), van téc ban dau o
Vo =(Ve, 0,0) va £ =0.

I 4

X
Tim phudng trinh chuyén dong cta hat khéi lugng m-va dién
tich q chuyén déng trong 'dién trudng bié’n thién dong nhat.

‘Gid st E = (E,sinot, 0, 0), v0 (v, 0, 0), r(, (Xo, 0, 0)
2.66".

Tim phuong trinh chuyén déng cta hat khéi lugng m va dién
tich q chuyén dong trong tit truong dong nhét, khong do1 va
trong méi trudng, tai ddy lde can ty 1& dén van toc, tic F = kv,

tac dung 1én moi vat. Gia thiét ring B (0,0, B), v_:, = (v, 0, 0),

= (X0, Yor 0)

Xac dinh dang quy dao; vec to ».ro phai nhu thé nao dé quy
- dao két thiic tai géc hé toa d3.
2.67".

Tim phuong trinh chuyén dong ctia hat c6 khéi lugng m va
dién tich g chuyén déng trong dién va tu truong déng nhat
khéng d6i huéng ngudc chiéu nhau. Gla su E = ( E; 0, 0),
B=(B, 0 0), Vo = (Vox, Voy, 0), 1o = 0.

" Xac dinh dang cta quy dao va sy phu thudc caa né vao cac

2.68".

diéu kién ban dau.

Tim phuong trinh chuyén dong ctia hat cé khéi lugng m va o

dién tich q chuyén dong trong dién trudng quay va trong tit .

trudng vudng géc dén trudng nay. Cho E = (Ecosot, — E
sinot, 0), B=(0, 0, B), ® = qB/m, v, =(0, 0, 0), ry = (0, 0, 0).
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2.69*. Hon bi thuy tinh khoi lugng m trugt khéng ma sat trén mat
cAu ban kinh R. Tai vi tri ndo va véi van téc bang bao nhiéu

khi hon bi roi khoi mit cau. : Ax

2.70*. Bién luan chuyén

dong cta chit diém

khéi lugng m chuyén A X
dong khong ma sat 6 \R

phia trong vong tron ' '

ban kinh R. . _R

-271*. Khao sat chuyén déng cta

: -hat khéi luogng m chuyén
dong khéng ma sat theo : \Y
dudng xycloid 16n ngudc dién
ta bang hé phuong trinh:

x= R(y + Siny), y = R(1—cosy).

0 day y 1a tham s6 thay déi _ :
tit —n dén +n. Tim lyc phan —— 5 — nRAX
{ing cua cac lién két tac dung :

1én hat do6. :

2.72*. Hat c¢6 khéi lugng m va ning lugng toan phin E chuyén
dong tit mdi trudng c6 thé nang U; dén mdi truong c6 thé
ning U,. Goc gitia quj dao hat véi phap tuyén cua mit gidi
han hai méi trudng bang ¢,. Tim gia tri va phuong van téc
ctia hat trong méi trudng thit hai. So sanh dinh luat "khic
xa" véi dinh luat Snelius trong quang hinh cho cac photon.

2.73". Hat c6 khéi Iuong m va ning LU®)
‘ luong E nim trong truong- :
thé nang Ux) = Alx| khao
sat chuyén dong cia hat.

2.74*. Khio sat chuyén dong cla

hat khéi lugng m va nang ,
luong E trong truong thé o X
- nang U(x) = Atg*ax. : .
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2. 75*

- trong trudng thé ning.

2.76%.

2.77%.

2.78".

2.79".

Bién luan chuyen ddng cua hat

khél lugng m va niang lugng E AU

A(lx-al-a), x= 0. a / -

2 Ux)=| ‘ . X
0, x<0 —-Ad
A>0, a>0

Tim gia tri va phuong cuaa luc tac dung 1&én hat va chu ky dao
dong trong trang thai lién ket 'vé d6 thi su phu thudc van téc
cuia hat vao thdi gian cho’ chc nang lugng khac nhau.

Bién luan chuyén dong caa hat khoi Iugng m va nang luong
E =0 trong thé nang Morse:

“U®R) = A(e-22% - 2e—™)

Hat khéi lugng m chuyén dong trong truong thé& nang dugc
xac dinh nhu sau:

3

-U,, néur<R
U) =
0, néur>R

& day U, > 0, khio sat chuyén dong ca hat tuy thudc vao
ning lugng toan phin va momen xung lugng cta hat

Chat diém va cham vao mét mat phang, nhan dudi mot goc
xac dinh va bi phan xa ra khoi mit phang d6. Va cham hoan
toan dan héi. Tim quy tich nhing diém, theo d6 momen xung
lugng 1a bat bién. )

Chat diém khéi lugng m ‘ m
chuyén dong trong truong
xuyén- tim theo quy dao ¥
vong tron ban kinh R va di

qua tim cla trudng. Xac -
dinh sy phu thudc gia tri
cta luc tac dung lén chit
diém vao khoang cach tu
chat diém dén tam trudng.
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'2.80". Tim nghiém ctia bai toan trén‘trong tru&ng hop chuyén déng
-~ theo quy dao hinh $6 8 c¢6 phuong trinh r? = 2R%cos (29). Xac
dinh o(t), gia thiét rang ¢(0) = 0. :

N x

2.81". ’I‘1m gla tri cua lyc xuyén tam giy ra chuyen dong cho mot

chat diém khéi lugng m theo dudng x04n 6c¢ hipecbolic r = alg.
Ngoa1 ra tim o(t), biét rang o0) =

2 82*. Tim chu ky giao déng clia con l4c toan hoc phang (dlem m
treo trénm mot doan chi chiéu dai 1 trong trong tmdng) phu thuéc
vao bién d6 ctia né.

2.83*. Tim hé thic giGia toa dd va thdi gian ctia mét hat chuyén

ddng trong trudng U = - e ning lugng:
r

aE<0,  BE>0, OE=0.

2.84". Gia thiét ring luc hap din trong dlnh luat van vat hap din
ty 1& nghich dén 7 lap phuong ctia khoang cach, khi d6
chuyén déng ctia cac hanh tinh s& nhu th& nao ? -

2.85"*. Tim khoang thdi gian can thiét dé “hanh tinh” cho trong bai
toan trén c6 khéi lugng m, ning ludng E vad mémen xung
hIc}né M<+2ma roi vao tam luc, néu biét ring tai thoi diém
t =0 nam cach tdm lyc mét khoang bing r,.

2.86*. Khao sat chuyén dong ctaa hat cé6 khai hIdng m, néng lugng
E va momen xung lugng M trong tritdng thé ning.

oy o
Ur) = ——1+——,§—.
r T
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2.87".

& day a,, o, > 0. Tim phudng trinh quy dao clia hat.
’ o o ~ a
Khi ngudi ta bd xung vao thé nang U= - = (o >0), mét dai
. r

lugng 8U(r) nhé, quy dao chuyén dong hitu han cﬁg hat trong
trudng nay khong con déng kin nita va sau méi "chu ky"
chuyén dong diém cuc can lai dich chuyén m@t g6c nho 8¢.

 Xacdinhdpcho: ) U-L va beu-I.

2.88".

~f. B6 qua anh hudng cta

2.89".

r? T
Chat diém khéi lugng m y
dit trong 6ng chuyén

doéng v6i van tdc goc ~7 6

o quanh truc vudng goc /
dén ong d6. Tim chuyén e T
dong cta chat diém. Neu "\ e XU =%

hé s6 ma sat cha chat / Xo
-2 A N A~ M :
diém l1én thanh éng bang z ~

truong hap dan. R
Hai nguoi di san trong viing ritng Hoa Binh, nguoi thi nhat
ban vao mot con lon ring khi né dang ding & vi tri phia tay,
va nguoi thit hai bin khi con l¢n dé6 dting & phia nam. Ca hai
déu bdn khéng tring va bién bach rang sé di bin khéong
tring do ton tai luc Coriolis, ngusi nio cé quyén giai thich
nhu vay. Tinh dé chénh lénh cta duong dan, biét ring van
téc ctia dan khi ra khdi néng v = 300m/s, thdi gian bay 1s va
vido noi sian la ¢ =21° vi bic.

2.90". Tai vi d6 ¢, con Iic toan hoc dao dong véi d6 léch nhé hon rat nhidu

so véichiéu dail cia né.Ha y tim chuyén dong ctia con 1ic khi tinh
dén anh hudng chuyén déng quay ctia qua D4t (con lic Foucault),

nhung trong cac phuong trinh thu duge ta bé qua cic sb hang

chiia 0*, 6 day o 14 van téc géc qua Dat.

Con le Foucault dat trén xich dao cé quay quanh truc thing
- diing khéng ?
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L TOM TAT LY THUYET

CAN BANG COR VAT RAN KHONG CO CHUYEN PONG

QUAY QUANH MOT TRUC
Cén béing cua chét diém : .
s 7

—

ZE:?;_

Fy
Can béing cla vét rédn khéng cb chuyén dong quay quanh
mét fryc : ' .

YR =0.

(zFG‘_:-téng cac luc ngoai tac dung vao vat, dﬁ(_fc,f'tjnh rién vé
Kkhoi tam). : |
Céc hé qué:

————p

Quy tdc hop luc dong quy
Trugt cac luc téi diém dong quy

Xac dinh hdp lyc theo quy tac
cong cac vec to luc.

Quy tdc hgp luc song song
Hop luc cua hai luc song song cung chiéu cb T Fy -
— Phuong song song vdi hai lyc. '

- Cung chiéu véi hai lyc.



_ D160 bing téng 46 16n hailuc : F = F, + F,,.

— Gia chia trong doan thing néi hai gia ctia luc thanh phan

theo ti 6 ti 1& nghich véi hai luc :

—

BB gy Dok
© L Ty ~ 1
2 H A
0 B I 0
I
VE L v L
F, F _”
YF ¢ F,
* Hop luc caa hai Iyce song song ngudc chiéu dé :
- Phuong song song véi hai Iuc.
-~ Cing chidu véi luc lén.
~ D§ 16n béng hidu do 16n hailyc: F= |F, - F, |
~ Gia chia ngoai doan thing néi hai gia cta hic thanh phan
theo ti s6 ti 1& nghich vé6i hai luc.
*

Toa d6 ctia khéi tAm (trong tam)

Goi R; la ban kinh véc to tir O dén mot chat diém m,. Ngudi ta
ching minh dugc khéi tdm cta hé chat diém m,, m,,...., m, Xac

dinh bai :

— B
- m: R. ' .
B - Z it my Ry +myRy +. 4 m Ry
Zm" m; +my +....+m,

hinh chiéu trén cac truc toa dé:

Zmixi ) ZmiYi ) Zmizi

zZ=
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I.LNgdulyc : M=Fd

64

Momen lyc

CAN BANG CUR VAT RAN €O TRUC QUAY ¢O DINH

tryc quay
M=Fd =
Donvi: F:Newton
d : mét

M.: newton — mét

Quy tédc momen < BF
Khi vat thé c6 thé quay nhanh mét truc giit chat nhung lai
diing yén cén bang, tong cac momen luc lam quay vat theo
mdt chiéu bing tdng cac momen lyc lam quay vat theo chiéu
ngudc lal. o ‘
TM =M’ .

Chii y: Quy tdc momen cang duge ap dung cho ca truong hgp
vat khéng c6 truc quay cd dinh onhlmg ¢6 truc quay tam thoi,
tily theo vi tri ctia vat va thoi diém khao sat. ‘

Piéu kién can bdng cua vét quay

S
M =>M

vo=0; 0= 0.
PIZU KIEN CAN BANG TONG QUAT CUA VAT RAN

(M : momen cta ngiu luc ddi
vdi truc quay bat ky vudng goc
v4i mét phang ngau luc).

piéu kién cén béng t8ng quét
cua vat ran.

Hé luc bat ky tac dung 1én vat
ran tuong duong véi :




+ Mot tdng lyc Y F dit tai G
+ Mot nglu luc

— Diéu kién can bang tong quat cia vat ran :

S F=0
M=0
vp=0; 0y =0

(XM : téng dai s6 cac momen ddi véi mét truc quay bat ky).

CAC DANG CAN BANG
. Canbéng cla vat tya ién mét diém hodic mdt truc ¢8 dinh:

— Céan bang khéng bén : Khol tAm c6 vi tri cao nhat so véi'cac vi
“tri khac cta né.

. Cén béing clia vat dya frén mét chén dé :
~ Didu kién can bing : Gia caa trong Iyc di qua mit chan dé.
~ Miic viing vang cua céﬁ bing : Can bing cang viing khi :
+ Khoél tdm cang thap

+ Dién tich mit chan dé cang l6n.

IL BAITAP

3.1*. Nguoi ta treo nita mit tron ban kinh R cit tir ton 14 trén mot
sgi ddy bude vao géc cua né. Xac dinh goc 1éch cia dudng kinh
gi6éi han nifa mat tron d6 dén phuong thang ding cta sgi day.

3.2". Ngudi ta cit tit nita mat tron bang tén
14 ban kinh R mét nida mit tron déng
tAm c6 ban kinh r nho hon va tiép d6

- han cac goéc cua ching lai véi nhau,
ban kinh ctia nda mat tron nho phai
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nhu thé nao de tam kh01 caa he trung le tam diém cac vong
tron gldl han dién tlch ctia no. /{mmmm

3.3*.-Ngu01 ta treo hai vat c6 khéi
luong m, va m; trén hai 16 so.
Khoang cach cua vat phia.
duéi dén diéin treo A c6 bi
‘thay d6i khéng, néu ta thay
d6i vi tri cla hai vat ? Khoi

" lugng caa cac 16 so ehiéu. dai
ctia ching ciing nhu cac hé s§ :
dan héilabatky. - A [:j mz .

3.4 Mot day 16 so c6 khéi luong m va hé s6 dan héi k treo tu do
trén mot cai méc. Xac dmh do glan dudi tac dung cha chinh
trong lugng 16 so. : : :

3 5*. Ba vat hmh tru co cung ban kinh nhu nhau nim tren mat
phang nim ngang. Hé s6 ma sat trugt ctia cac vat 1én mit -
phing bing f va gitta: chung v6i nhau bing h. Khong ¢6 ma st
lan. Céc hé s6 f va h phai thod ma n nhiing diéu kién g1 de hé
nim trong can bang. v

'/ 7777777777777,

3.6". Tim phlwng trinh du0ng cong ciia mot sdi day dan hai, nhlmg'." '
khong co gia n, dudc treo ty do hai dau vao hai diém c6 khoang .
: cach ngan hon chiéu dai sgi day.

3.7 Ngu01 ta 1ong mot vong dai lam tur
sgi diy to 1én mdt vat hinh' tru
diing. Khoi lugng sci day bing m, va
hé sO ma sat gifia vong dai va mat
hlnh tru bing f. Tim luc cang cuc
tiéu cAn thiét cta sgi day dé vong
dai khong bi tut khoéi hinh tru.
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©7 1 .3.8". Ngudi ta cua mét vat hinh tru déng nhat khéi
: - lugng m doc theo truc déi xtng thanh hai nia.
~Tiép d6 Op chung lai véi nhau, dit 16n mét 46

~ nhdn ndm ngang va vit ngang qua né mét sdi

'day véi hai dau budc vio hai vat cung c6 khéi

lugng nhu nhau m,. M4t bi cua ca hinh tru

dat doc theo mat phing thing ding. Xac : .
dinh gia tri cuc tiéu cta khéi lugng m, cin D D
thiét dé git cho hai nita hinh tru tiép xic ~

nhau theo toan mit bj cua.- m, m,

3.9%. Nguoi ta treo mét vat khéi lugng M trén mot sdi day dugc

cudn mot s6 vong vao mét truc hinh tru bing sit ndm ngang.

-+ He s8 ma sat gidta soi day va truc bang f. Can phai bude vao -

. duday con lai mot khéi lugng m béng bao nhiéu, dé sgi day

" khong chuyén déng trugt trén truc? Hé s6 ma sat tinh giita sgi

dayva mit truc sat £= 0,7. Néu sgi day dugc cudn nim vong

- thi con ngudi c6 thé giit lai moét vat c6 khoi liugng M = 10° kg
dugc khong? ~ : -

3.10". Nguoi ta dédt hai qua cdu lan ludt ¢6 ban kinh r, = 1/3R va
I; = 1/4R bén trong mét chom céu ban kinh R. Hai qua ciu
déu clu tao tit mot loai vat liéu. Gia thiét ma sat I3 khéng
dang ké va c6 thé bd qua, hay tim vi tri can bing.

3.11*. M6t thanh déng chatkhéi lugng W /7/7/7/4
T M va chifu' dai I ¢6 thé quay o
‘khéng ma sat quanh truc nim
- ngang 0 xuyén qua mét ddu cia
n6. D4u con lai cha thanh duge
budc' mét sgi day khong trong
lugng va vt qua mét rong roc. o

" Dau con lai cla 'sgi diy bude
- mét vat k' 6i lugng m < M. Truc

cla rong roc (ta bé qua kich
thuéc cia né) ndm phia tréen C
diém O 6 d6 cao h. Tim géc nghiéng ¢ cla thanh § trang thai- _
.- .can bang. . B S R PRI R E
- .3.12". Tim phudng trinh ctia mit phing chét 16ng can'bing phiém
.~ dinh ¢lia mot chat 18ng dung trong binh hinh tru quay quanh
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truc déi xiing véi van tdc géc » khong ddi.

3.13*. M6t dng mong quay quanh A
truc quay thing dung. Bén
trong éng ¢6 mdt qua ciu khdi
lugng m dugec méc vao mot dy
16 so va dau con lai cua 1o so
méc vao truc quay. Chieu dai = o
tu do ctia 16 so bang 1; va hé s6 A
dan héi bang k. Tim vj tri cin
bing clia qua ciu so véi ong
phu thude vao van tdc goc ®. V& d6 thi va bién lusn két qua

thu dudc cho van toc © = J'—lg va 16n hon.
. m .

3.14*. Qua cdu khéi lugng m A

. dudc méc gitia hai 10 so bi <= ‘>‘

kéo gian dat trong mot 6ng

¢6 chidu dai 21. Cac 10 so ¢

cung chiéu dai tu do va hé ®

s6 dan héi nhu nhau bing k. ~*7

‘Ong quay quanh mot truc , -

vudng goc dén né va di qua vi tri cach dau 8ng mot khoang a

(hinh v&). Xac dinh vi tri cin biing chia qua cAu nhu ham phu
thude vao van téc quay o cia hé. Bd qua ma sat gilia quéa cau
va thanh ong. , R

3.15". C6 3 chat diém khéi lugng m,, m,, va m; dat tai cac dinh ciia
mot tam glac déu canh bang a. Cac diém tuong tac nhau bing
luc hap dan. Hé nay phai quay quanh truc nhu thé nao va véi-
van toc bing bao nhiéu dé khoang cach gitia cac chat diém
khong bi thay déi. - : IR

3.16*. Ld so ¢6 khéi lugng m va hé s6 dan hdi k quay quanh mét
truc vudng géc voi truc 10 so va di qua mot dau cha né véi van ’

téc goc ®. Tinh:
a) Chiéu dai caa 15 so quay. 0

néu & trang thai ding yén
chiéu dai td do caa né
bang l;.

A8



b) Nang lugng ctia chuyén dong quay.
S P it b P it s
[

- 3.17. M6t rong roc nhd c6 mang mot

- vat khéi lugng m = 1kg dudc do
bdi moét soi day ABCD. Phan
CD cta sgi day thdng dung,
phian BA nghiéng mot géc 60°
so véi dudng nam ngang. Rong
roc can bing duéi tac dung cta-

luc F nim ngang.
Tinh F va luc céng cua day.
Khéi lugng rong roc khéng dang
ké. Lay g = 10m/s%

3.18. Mot ngudt c6 trong lugng P, = 600N
ding trén mét tAm gb c6 trong ludng
P, = 300N. Tam gb c6 chiéu dai 1 ¢
treo trén hai rong roc nhu hinh va.
Ngudi can phai kéo day a véi luc df
béng bao nhidu dé t&m gé can bing? b
Bé qua trong lugng clia rong roc. ’

3.19. Cac thanh nhe AB va BC néi
v6l nhau va véi tudng nhd cac
ban 1é. Tai A ¢6 treo mét trong
vat P = 100N. Tim luc dan héi
cua cac thanh AB va AC néu
cho o = 30° B = 60°.

RN

B
v SR . : ’ B a
' 3.20. Treo mjt vat cé6 khéi lugng C
m = 5kg vao gia dd nhu hinh
vé. Tinh luc cang cha cac day I m
treo AB, AC khi o = 60° )
TS Ll Fr Al Al ELTIL P AT LSS VSIS
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| B=135" g =10 m/s%

3.21. Mot qua clu sit ¢6 khdi lugng 10kg
nim trén hai mat phing nghiéng -
tron vudng goéc voi nhau. Tim luc
nén cta qia ciu lén mdi mit
nghiéng, trong hai trudng hop.

a) o =40° b) B = 60°.

3.22. Cho hé cd nhu hinh
vé. m; = 3kg, my = lkg,

a = 30°.
-Tinh m3 va luc nén ctia

m,; lén mat nghleng
khi hé can bing.

3.23. Qua cdu m c6 khéi lu0ng 3kg
duge gitt tu trén mét- phéng
nghiéng nhé mot ddy treo nhu
_hinh vé. Cho biét sdc cing cla
day bing 10¥3 N va c6 goc
nghiéng « = 30°.

Tinh goc B va luc nén _étia qua cau
1én mit nghiéng. Lay g = 10 m/s*.

© 3.24. Mot hinh tru bing kim loai
¢6 khéi lugng m, ban kinh R.

Tim luc F té1 thidu dé kéo
l}lnh tru len bz}c vthal}g Cho

. "R - ’ : ‘
biét : 0,05 = —, m = 100 kg, ‘ WW
1€ 1Y3 2 m JU Kg / _ 7
—].Om/S“ - o e £y

3.25. Thanh bing ddéng chat AB cd kh01 luong 100g co the quay
guanh ban 1€ A.

Cho biét : m, = 500g my = 150g, BC= 20 cm; g =10 m/s




Tinh chiéu dai AB khi thanh cAn bing nhu hinh vé.

Ty

| ORI

3.26. Thanh OA = 60 cm déng chat
tiét dién déu c6 trong lugng 4N
duge dit ngang nhd déng vao
diém .0 va buéc chat vao day AD
hdp voi thanh géc o = 45° Treo
qua can c6 khéi lugng m, = 0,6 kg A
tai diém B (AB = 20cm). Tinh luc

céng cua sgi day, phan luc R ctia

o

tuong tai O va gée B hgp véi R va
tuong. Lay g = 10m/s2.

T U

'3.27. Mot thang AB c6 khéi lugng m = 20kg dudc dua vao tudng:

‘tron nhin duéi géc nghleng o. Hé so ma sat glua thang va san
lak=0,6.

-a) Thang dlmg cin bang tim | B
cac luc tac dung 1én thang nén '
o= 45°, :

b) Tim gi4 tri cha a néu thang

ding yén khéng trugt trén san.

Cho biét chiéu dai caa thang
- AB=2m,g= 10m/s%

SRR \\\‘\\\\\\\‘;\\\\\\\\\\\‘

A _
o e A o A S s
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PHAN 4 - CO HOC CHAT LUU

72

I TOM TAT LY THUYET _
CHUYEN PONG ON DINH CUR CHAT LONG
Phuong trinh lién tuc

Vo _ St
vy S,

v, S, : van tdc chay va dién tich tiét dién ong ¢ vi tri thu
nhit, : o -
v, S, : van tdc chiy va dién tich tiét dién ong & vi trf thit hai.
Dinh luat Becnuli (Bernoull) | |
Truong hop tong qudt :

‘ 1 1
pghy + Py +—2-pvg =gh; +p, +§pV?

hay - pgh+ p + %pv2 ‘= const
* p:ap sudt tinh.
* %pv‘?: ap 'sué{trd(f)ng
~ * pgh: 4p sudt trong luc.
Truwong hop ddc biét:
6ng nam ngang : p‘+ —;-pv2 = const
Ch4t 16ng yén tinh :  p,=p, + pg (h, - hy). N

Dinh lugt Acsimet (Archiméde)
fa=(py = pI)S + pgs (h, - hy) = pVg



* h,, p, : d0 cao tu day va ap suét

4.1.

~1éng qua 16 nhé.

h,, 'p; : d6 cao tu day va ap sudt
ngang ti mat trén caa vat chim.

ngang tu mit dudi cua vat chim.

S: Tiét dién ngang cta vat,

V : Thé tich ctia vat.

Céng thitc Torixenli (Torricell) -} 8, [ °
 v=y2gh (8,<<8)

v : van téc phun cta chat

h : khodng cach gifta mat
thoang va 16.

1. BAITAP
Cho mét ng hinh tru dit ndm ngang gém ba phan A, B, C ¢6

tiét dién'S,, Sg, S¢ khac nhau. Trong éng c6 nudc chay tu A
dén C. '

a) So sanh ap sudt tinh, 4p suit dong, 4p suét toan phan tai

" cacphan A, Bva C.

b) Dat tai B -mo6t dng ap k&, tai C mot éng Pitdé (6ng cb goc

-vudng). Thuc nghiém do dugc: hgy = 3cm, he = 8m . Tim vén

téc ctia nude tai B. .

¢) Ngudi ta 6 thé do van téc cia nude tai B nhd mot phuong
phap khac biang cach bd ong Pitdo di va dit tal A mdt ong ap
ké. Do thay h, = 6,7cm. Biét S, = 20cm? S, = 10cm?, tinh van
téc nudc tai B, so sanh vil k&t qua & cau b).
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42,
43.

4.4.

4.5,

Tim van téc chay cta dong khi CO, trong éng dan, biét ring

-t sau nua gi¢ khéi lugng khi chay qua mét tiét dién ngang -

ctia 8ng bang 0,51kg. Khai lugng riéng cta khi bang 7,5 kg/m®.
DPuong kinh cta 6ng biang 2cm. Coi khi 1a chit 16ng Iy tuéng.

O day mot binh hinh tru c6 mét 15 thimg dudng kinh d= lem. -

DuOng kinh ctia binh 12 D = 0,5m. Tim su phu thudc cua van

t3c ha miic nudc trong binh vao dd cao h cua ‘muc mIdc Ap ,-
dung bang sb  cho tru0ng hgp h =0,2m. :

Trén ban cé dat mot binh nudc, thanh binh cé'mét 15 nhénim
cach day binh mét doan h, va cich mitc nudc mét doan h,. -
Muyc nudc trong binh dude gitt khéng d6i, héi tia nuée phut
xuéng mit ban cach 16 mot khoang L béng bao nhleu (theo
phuong nim ngang)? :

Nguoi ta dat mot bmh nudc c¢6 thanh théng dung tren mot”;
- mit ban nim ngang. Trén thanh binh ¢6 dui hai’ 15 nhé. Cac16 . -

ciing ndm. trén mot ducng thang dung Gia sit ti6t dién cuaf
binh rit rong so vdt tiét dién cua cac lo sao cho muc nudc
trong binh coi nhu khong déi. :

a) Chl.mg minh ring, muén cho hai- tla nuGc 1ol xuong cung
mét diém trén mat ban thi khodng cach tu mot 16 dén mitc

‘nudc trong binh phai bing khoang cach tu lo kxa dén mit ban

b) Muén cho tia nuéc phun ra xa nhat thi phal duc 10 taivi tr

nao ?

) Chitng minh ring van téc caa cac tia midc tren mat ban

_ bing nhau.

4.6.

4.7.

Nguai ta dich chuyén mdt dng cong doc theo mét mang chaa

diy nuéc véi van toec v = 8,33m/s . Tim do cao cua muc mIdc :

ding lén trong 6ng. S S K
Hs:

Giita diy mét gAu nuéc hinh tru bi théing mét 16 nhd. Muc
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nuéc & trong' gﬁu cach day gau H = 30cm. H01 nudc chay qua 16
v6i van téc bang bao nhleu trong cac truang hdp sau:

a) Gau nuéc ding: yen »
. b) Gau dugc nang lén déu.

c) Gau chuyen dong véi gia toc la 1 Zm/sZ 1én trén roi xuéng
dudi.

d) Géu chuyén dong theo phUGng nim ngang vél gia téc
1,2m/fs?

- 4.8. Mot binh hinh tru cao h, d1en tlch day S chia day nuac 0] day
binh c6 mét 156 dién tich S,. Hoi:

a) D6 cad muc nude phu thudc thoi gian nhu thé nao khi md
15. B4 qua d6 nhét ctia nuéc.
b) Sau bao lau nuéc 6 trong binh chay ra hét.

4. 9. Ngudi ta gdn mét binh hinh tru chia day chit long vao mét

chiéc xe 14n trén ban. Db cao ctia binh 13 H, & phia duéi (gan day)
ctia thanh binh ¢6 khoét mot -

16 dién tich S. Cho khéi N
lugng riéng cta chit long la AR
p, hay tinh luc tac dung l@in H ‘:fﬁ“jﬂ%
binh lam chiéc xe chuyén : S
dong ngugc chiéu véi chiéu S ﬁﬁ% S
phut ra ciia chat Idbng khimé F

16 (Bb qua ma sat giita banh =
Xe va mat ban). o o

~4.10. Tren be mat mot phién nuée da
phihg nim ngang nguoci ta dit

mot binh ¢6 khoét hai 15 nhd & hai \
phia d6i nhau, khoét & day binh
- va 16 kia khoét d0 cao h = 50cm. H

‘Dién- tich cac 16 bing nhau va
bing S = 1,000mm? Binh chua
nuéc téi d() cao H = 100cm. Tim
gia tdc cia binh ngay sau khi mé ////////////////////////////////////
cac-16. Bé qua ma sat giia da va

binh’ :Khéi lugng ctia binh nhd khong dang ké. Blet tiét dlen"
ngang caa binh 148, = 0,5m2.
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PHAN 5 - VAT LY PHAN TU VA NHIEL nyue

I. TOM TAT LY THUYET
_CAC DiNH LUAT VE KHi LY TUONG
. - Dinh lubt Boi — Mdriét (prle—Marioﬂe)
1. Céng thuc: L RS < pV. = pZVQ = pV’=conét B

- 2. D6 thi (duong d&ng nhiét)

i Djnh luét Sac lo (Charles)
. I. A P—P 1 )
1. Céng thuce.: = L o =pa(l+ yt).
ong y P 273 p=poll+yt

2. D6 thi (dudng d.:fmg tich)

AP

-2173 0 S tC
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0

Nhiét giai tuyét doi : -
Pinh nghia nhiét dd tuyét déi: T (K) =t(°C) + 273
Dinh luat Saclg : Py L .

\ P T

Pinh lugt Gay Luytxac (Gay lussac)
Ve T

Vi T

D6 thi (dudng ding ap).

Céng thuc :

P2>P1. ’

0= : » 7K

Pinh luat Dantén (Dalton):

P=Pi+Ps+.tPn= D Di-
1

PHUONG TRINH TRANG THAI CUA KHI LY TUONG,
PHUONG TRINH MENDELEEP — CLAYPAYRON)

Phuong trinh trang thai :

P1Vy _ PP

hay PV _ const, .
Ty T, T

Phuong tnnh Mendéléep - Claypayron

1. Tru‘ong hop 1 mol khi: p,V, =

[R: héng s0 khily tudng)
R=831J/molK

R = 0,082 atm.lit/mol. K
R = 0,084 at.lit/mol. K. ~

~]

=~




m

Truong hop kh6i khi bGt ky: pV = “RT = nRT .
o o '

PHU’GNG TRINH CO BAN CUA KHi LY TUONG

. Phuong fnnh co ban cua khi ly tudng :

p= l n m?
, R
p : Ap sudt cta khi
n, : mat do phan ti khi.
m : khéi Iugng chia mot phan tu khi. -
v? : Gi4 tri trung binh ctia cac phan ti khi
. 2
=—nyW,
- P g otd.

W, = %mv2 : dong néng trung binh cla cac phah tid.

.. -Nhiét dé véa dong nang trung binh cla phén td khi :

W=—kT

k= —I\?—_: 1, 38 10"34J K héng s0. B’(‘)ndd.f_na_n (Boltzmann). -

Céché qué 3

Vrfﬁ

p nkT.

NOI NG Vi s 8I1EN SI NOI NANG
N6i néng : ‘

Dong ning cua phan ti + Thé ning tuang tac gitta cac phan

= Noéi nang cua vat.



. :Thwc hzen cong

= U=fT,V)
Chi ¥: Véi chat khl noi nangU o the coi- la chi phu thuoc nhlet do ]

" clia khl

Cach blen do: ndi nang :

cOng

Cd ning P  No6i nang

luc ngoal

.- Truyén nhiét lugng :
‘ "”C(A)ng thtic tinh nhiét lugng: Q=cm (t, - t,)

c: nhiét dung riéng
m: khéi higng
t, : nhiét do dau

"ty :nhiét d6 sau

. Phuong trinh can bing nhiét Q,;+Q; = 0

Quy uéc : Q> 0 : nhiét lugng thu vao
Q < 0 : nhiét lugng téa ra.

NGUVEN L¥ | cUn NHIET PONG I.U'C HOC

i Th{ nghlem Jun (Joule)

= Y nghla Minh hoa cta dinh luat bdo toan va chuyen héa nang
“lugng.

: ’Dudng‘lugng ¢ ctia nhiét: 1cal=4,186J

Nguyén I | cta nhiét déng luc hoc
Q=A+AU

’ Q Nhlet lugng truyén cho vat

A : Cong do vat thuc hién

AU : D bién thién noi ning ctia vat.
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np DUNG Neuveu wicuR Nmér DGNG Luc uoc
CHO KHi LY TUONG

No6i nang va cdng cla khi ly tudng

. Noéinang cua khz ly tuong :

Truong hgp cua khi don nguyén tii: U = EHRT (n 80 mol khl)

Trudng hop téng quat : U=nc,T
¢, : nhiét dung riéng ddng tich -

Chii y : + Khi don nguyén ti: c, = %R
) o 5
+ Khi lugng nguyén tu: c, = ER'

Biéu thie tinh cong :

a. Qua trinh déngap: A=pAV

SRS

80

_Khidannd : AV>0 = A>0

—~ Khi bi nén_: AV <0 = A<O0

Qua trinh bat ky : '

- Ap dung phlmng phap vi phén : A ZAA Zp,AV
- Dung gian dé cong (he toa dé p, V)

+ Cong tinh bing dién tich giéi han bdi dudng bleu dién chu
trinh.

+ Chidu bién ddi cta chu trinh thuan chleu kim dong hé =
A > 0; nguge lai > A<0.

Ap dunyg nguyén ly cua nhiét déng hjc hoc

Qua trinh ding tich : . Q=AU
Qué trinh dingap:  Q=AU+A
Qua trinh déng nhiét : Q= A

Qué trinh doan nhiét : =AU

‘Bién déi theo chu trinh kin: Q=A



'DONG €O NHIET

I.  Nguyén tdc hoat déng

Nguédn néng ’

Tac nhan A=Q -Q,

phat dong

Nguén lanh

Il. Hiéu sudt clia dong co nhiét

1L Dinh nghia: "~H-= A -9 ;. @

1

. . Ql Ql 3 Ql
‘2. Dinh 1y Cacné : geh-T TZ:l—E‘-Z—
£ Ty T
v T2 - Tl - A A’ o - . - A pa P -
H, = T : hiéu suat cua ddng co nhiét ly tiong.

. I Nguyén Iy Il cua nhiét déng luc hoc
— Phat biéu ctia Clao - diuyt (clausius):

Nhiét khong thé tu dong truyen tk vat lanh sang vat néng
hon.

~ Phat biéu ctia Kenvin (Kelvin) :

Khéng thé thuc hién dugec mét qua trinh tudn hoan ma két
~qua duy nhat 1a sinh céng chi do mdt ngudn nhiét.

81




82

‘ He $6 dcm hOI — sudt dan hOl

/.'

Coc loqi bién dang ot

‘Bién (_igng keo va bién dang nén

Bién déng cit (bién dang trugt)

Bién dang udn.

He s8 d_an héi (5 ciing): k==t
Fy, : luc dan héi
x : d6 bién dang
(k: N/m).

Sudt dan héi (suat Iang (Young) : E = -k—éﬂ

k : hé s6 dan héi
I : chidu dai ban ddu
S : Dién t'i'ch tiét dién ngang
(E:Pa).
Gidi han bé - Hé s6 an toan _
bén ci E,
v S
F, : Luc kéo lam day dit -

Giéi han bén cua day: o, =

S : Dién tich tiét dién ngahé
(oy, : N/m?).

Lyc dam bao an toan :

véi 1,7 < n < 10 nguoi ta quy dinh F=2b
n

sy sié’n DANG cun v@r nnu



SU NG Vi NHIET cua vnr naN

I Cong thic nédai: 1= ly (1 + at)

1: chidu dai dt° C

o : chidu dai & 0° C

o - Hé s6 nd dai (106 K-! < 10~ 5K—‘)
il Cong thic no thé fich (nd khai) : V Vo (1 +Bt)

V:thé tlch §t°C

V:thé tich 8 0°C
" B: Heé 53 nd thé tich (nd khéi) (B = 3a)
» X. Hién tugng eing mit ngoai. Hlen tuong mao dan
1 Lu‘c cang mat ngoai: F.=ocl :

" 1: Chxeu da1 dudng gldl han mat ngoai cia chat long

0 He so céng mit ngoai (N/m)
2 Hten twang mao dan : '

- Do cao cot chat long trong ong mao dan h= Ao

hdD

K He S8 cang mat ngoa1

d: Duong kfnh trong cia 6ng

D: Khéi lugng riéng cta chit 1ong

' thangddng " h= ?1%% :
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o : Hé s6 cang mit ngoai

d:Bé rong cua khe
D Kh01 hIGng rleng cua chat long

— Ap sudt phu : p=4—;-

p’: Ap suat ngay (.luéi mat
thoang trong dng mao =
din = di
h :D§ dang hay d6 ha cua chit 10ng trong éng

c:Heé 56 cing mit ngoéi.

Hdl 8fi0 an Hdl KH6 DO ﬁM A mréﬂe Kui

. Hoibdo hoa HOt kh6
—~ Hodi cén bang dong vdl chat 1ong cua né. duac goi la hd1 bao
" hoa. ,

— Hoi ma ap suat cua né nho hdn ap suat hdl ba o hoa duac goi la'

hoi kho. (nén dang nhiét)

x | (lam lanh ding tich)

’ I i ~ 2

(dfi n ding nhiét)
: (nung nong )y
. Do ém cla khong khi: ' - .

Cong thtm tmh do am tudng d01 £ (%)
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- 5.1.

- 8.2,

II. BAI TAP

Mot 6ng da1 ti€t dién nhd c6 moét ddu kin mot dau hd va chia
thuy ngin chiém modt doan dai h = 12,5 cm. Néu dung ong
thang dung, dau hd lén. trén thi day c6t thay ngan cach day
cua 6ng mot khoang l; = 5 cm, néu ddu hd xudng duéi thi

, khoang cachdylal, = 7 cm. Trong khoang 4y c6 khong khi.

a) Tmh ra cm Hg 4p sudt ctia khi quyén P, ?
b) Néu dat 6 ong nim ngang thi khoang cach gy la bao nhiéu ?
(Nhiét d6 khi quyén gid thiét 14 khong dox)
Mot 6ng thiy tinh chiu dai L = 50 cm, hai d4u kin, gita ¢6

". moét doan thuy ngan dail = 10cm hai bén la khong khi c6

5.3
- -.chau Hg cho dau hé cach mit thoang mét khoang h = 0,75 m.

cing moét khéi 1u0ng Khi dat 6ng nim ngang thi doan thuy
ngan i dung glua dng. Dung 6 ong dlmg théng thi thuy ngan tut
xudng 6 cm

- a) Tinh ap suat khéng khi khi 6ng ndm ngang ?

b) Ong ndm ngang, néu mé mot dAu ong thi thay ngin dlCh
chuyén bao nhiéu va sang bén nao ? :

c) Ong thdng dtng, hai dau kin. Néu md mot diu thi- thuy
ngin tut hay l1én cao bao nhiéu trong ha1 trudng hdp md dau
duédi; mo dau tren ?

(Ap suit khi quyén bing 76 cm Hg. Nhiét d6 khong déi).
Mot éng dail = 0,9 m, mét ddu kin duge cdm thing ding vao

" Tim khodng cach x tit diu kin dén muc thiy ngan trong long

54.

- 8.5,

ong. Ap suét khi quyén 1a Py = 10° Pa. Trong lugng rleng cua
Hglad=13,6.10* N/m®

Mot ong tiét dién nho chleu dai 1 = 1m, ha1 dau ho duac
nhung thang ding vao chau d\mg Hg cho ngap mot nda. Sau
dé ngudi ta lay tay bit kin dau trén va nhéc ong ra. Cot Hg
con lai trong ong dai bao nhiéu ? Blet ap sudt kh1 quyén la
PO 0,76 m Hg.

Mot dng hinh chu U tiét dlen 1 cm? cé mét dau kin. D8 mot
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5.

- bi giam him bdl thuy ngin ma hai mit thoang chénh nhau

lugng thily ngin vio 6ng thi doan Sng chiia khong khi bi giam’
c6 d6 dai I, = 30 cm va hai muc thiy ngan 6 hai nhanh chénh
nhau hy =11 cm. D3 thém tha: ngén thi doan chita khong khl
6 d6 dai 1 =29 cm. Hoéi da dd bao nhiducm® Hg ? 2 Ap suét khlv

quyén la P, = 76 cmHg (Nhiét dé khong d01) T

Mot ong hmh cha U tiét dién khong d6i c6 mot dau kln chﬁa .
khéng khi; dogn 6 ong chita khing khi dai hy = 30c¢m. Khong khi

“d, = 14 cm. Ngudi ta dd thém vao §ng mot lugng thiy ngin c6

chiéu daia =6 cm. Tinh chiéu dai 'méi h cta c6t khong khi?

‘Ap suat khi quyén bing P, = 76 cmHg Nhlet d6 khong ddi.
5.7. Mot binh hinh tru cao I,= 20 cm chia k

<héng. khi 8 37°C. Ngudi
ta 16n ngudc binh va nhing vao chat: long ¢6'khéi hitgng riéng
d = 800 kg/m® cho day ngang vdi mat; thoang Chdt long Khong _
khi bj nén chiém 1/2 binh. .

a) Nang binh cao thém mét khoang I = 12 cm thl mIic chat |

: long trong binh chénh léch bao nhleu S0 vdl mat thoang d. -

5.8.

59.

'86

ngoai?
b) Binh & vi tri cAu a) Nhiét do cla khong khl bing bao nhleu :

thi khéng con chenh léch néi trén. nua ?-

(Ap sust khx quyen P,=9,4. 10* Pa; léy g= 10 m/s2)

Mét ong- tist dién nho chleu dai ]l = 50 cm, chua khong khi d .
227°C va ap suit khi' quyén. Ngudi ta 16n ngu()c ong nhung
Va6 nudc cho mleng'nga'p sau h= 10 cm réi mé nut Khi nhiét

d6.gidm xudng va bing 27° C thi mue nudc trong éng cao hon -
‘mit thoang bao nhiéu ? Ap sust khl quyen bang Po-— 10 m

H,0 (Bd qua dan nd caa dng)

Mot mol khi ly tudng Vadm? :
thuc hién chu trinh1-2 | SRR 0
Bist T, =T,= 4OOK ol b
. Ty=T,=200K . |
V, = 40 dm? ey ,-,,——:
, o k T
Va=10dm® * 200 400  T°K



| ’Tmh ap suit P & céc trang thal va ve déthiP -V Py, P, P3,

5.10.

5.11.

5.12.

’P4?)

Mot mol khi thUC hlen chu trinh b1eu dién bang hinh chi
nhat (hinh vé). Pudng thang 2-44di q'ua gdc O, hai diém 1
va 3 trén cing mot dudng dang nhiét. :

Biét : V,=V,=831dm? A

I P : 92
P,=P,=410°Pa ¢ ‘
P,=P,=10°Pa 1
Tinh nhiét do cta cac
trang thai va vé do thi . T (
P-T(R=8,31 J/mol.K) |
(T, Ta, Ty, T ?) o 1
| 0 ——
8,31 V (dm?,

Hai binh giong nhau dudc néi véi nhau bing éng nim ngang
c6 tiét dién 20 mm? (hinh vé&). O 0°C giita 6ng c6 mdt giot thiy
ngan ngin khong khi & hai bén.
Thé tich mbi binh la V, = 200
cm®. Né&u nhiét d6 mét binh la
t°C, binh kia 1a -t°C thi giot
thy ngan dich chuyén 10 cm.
Tinht? '

Cé 3 binh thé tich V, =V, V, =2V, V, = 3V thong véi nhau

AN

- nhung cach nhiét d01 v6i nhau (hinh v&). Ban diu cac binh

chia khi ¢ cung nhiét 46 T, va ap suit P,. Ngudi ta ha nhiét
d6 binh (1) xuéng T, = T¢/2 va ning nhiét do binh (2) lén
T, = 1,5T,, binh (3)1én Ty = 2T,. Tinh 4p sudt méi P?




5.13.

Mot bmh chda khi oxi (O,) nén & 4p suit P, = 1.5. 10 Pa va

"nhiét d6 t, = 37°C c6 khéi huong (binh va- kh1) M, = 50 kg.

Dung khi mét thoi glan ap ké tro P, = 5.10° Pa 6 nhiét d6
= 7°C, Khoi lugng ctia binh va khi 1a M, = 49kg Héi ¢on bao

o nhleu kg khi trong binh ? Tinh thé tlch cta binh?:

5.14 :

5.15.

5.16.

5.17.

38

' Cho :n,=1mol, n,=>5 mol 1

Tim- T’d(2) = ?

Hai bmh €6 thé tlch V; =40 dm® va V2 =10 dm thong véi

(Cho O =16, R = 8,31J/mol.K)°

Mot binh kin hinh tru it thing ditng dude chia thanh hai
phan bing mét’ pitténg ning cach. nhiét (hinh vé), ngin trén
chia 1 mol, ngin dudi chtia 3 mol ctia cling mot chat khi.

Néu nhiét d6 6 hai ngin deu bang T =400K thi ap suit ¢
ngin duéi P, gap d6i 4p suat d ngan trén P,. Nhiét d6 ngan
trén khéng déi, ngan duéi c6 nhiét d§ T, nao thi thé tich hai
ngan bing nhau?

T® =TM=T, =400 K
Py=P,=2P,=2P,
T®=T,=400 K, V®=V,® =V

2

nhau bing 6ng c6 khoa ban dau dong Khéa nay chi md néu
P, > Pg+10° Pa. P, 1a ap sudt cta khi trong binh 1, P, 14 ap

suét trong binh 2. Ban d4u binh 1 ch@a khi & ap suat

P, = 0,9.10° Pa va nhiét d6 T, = 300 K.Trong binh 2 1a chan

- khéng. Ngudi ta nung néng déu hai binh tit T, len T= = 500 K

a)- Téi nhiét d6 nao th1 khoa ban dau dong sé mg ?

b) Tmh ap suat cudi ciing trong méi binh ?

"Mbt binh tru cach nhiét dudc chia thanh hai phan c6.thé tich

V, v& V; nhd mét ban cach nhiét. Phan dau chia khi 6 nhiét
do T, va ap suét P,. Phan thi hai cling chda khi nay nhitng 6

_ nh1et do T, va ap suit P,. Tim nhiét do trong hinh tra khx bo
.-ban cach nhiét di ? :

Hinh 1a 1a so d6 nén khéng khi vao binh c6 thé tich V b’?mg



" bom c6 thé tich v. Khi pittédng di sang bén phai thj van A

dong khéng cho khong khi thoat ra khoi binh dong thoi van
B mé cho khéng khi di vao xilanh. Khi pittong di sang bén
trai thi van B déng, van A mg, pittdng nén khong khi vao

binh.

- a) Ban dau plttong 8 vi tri 1va ap sudt trong binh 1a Py, ap

suét khi quyén P,. Tmh s6 14n phai &n pittong dé ap suat

trong binh c6 gia tri cudi P., Ngudi ta dn cham dé nhiét do

* trong binh khong d6i.

| -A-.Ivf‘2;-" ] 2
VT Bd_ B { \_‘f_l'—

5.18.

5.19.

" déng 'ké,dich’ chuyén khéng ma sat ]
trong 6ng. Luc dau ong ¢ ngoai khéng ~ —j]

“khi ¢é ap suat P, Chiéu dai phin éng-

(la) , | (1b)

b) B6 tri lai cac van nhu trong hinh 1b thi 6 thé rat khong
khi trong binh. Ban dau pitténg & vi tri 1, ap sut trong binh

‘12 P,. Tinh s6 lan cin kéo pittdng dé ap sudt trong binh gidm

dir lan P, = Py/r. Ap dung bang s0 : r = 100, V=10v. Tinh s6

lan can kéo pltténg

VMQt pittdng ning c6 thé chuyén d@ng khéng ma sat trong

mot xilanh kin ding. théng. Phia trén pitténg c6 mot mol

“khi, phia duéi ciing c6'1 mol khi cla cung mot chat khi li

tudng. 0] nhiét do tuyét dé1 T chung cho c xilanh, ty sb cac

thé tich khila L =n>1. Tinh ti 56 = Vi khi nhiét d6 c6
Vz : \Z

gia tri T" cao hon. Dén né caa xilanh khong dang ké. Ap

dung bang sé6'n =2, T"=2T; tinh x ?

Mot 6ng nghiém chiia khi hidrd 6 nut
day 1a mot pitténg khoi lugng khong

chita H1a L. Ngudi ta dat 6ng vao mét ~ VA :
chau thuy ngan c6 khol lugng riéng d, it l




5.20.

5.21.

5.22.

5.23.

ong dling thing, day ong cach mat thoang Hg moét khoang h
> L (hinh vé). .

" a) Tinh chiéu dal méi 1 cha phan ong chLia H? (N hlet do H

giit khéng dai).
b) Can bang cua nit khi éng 6 trong Hg c6 bén hay khong ?

Mot khi cAu c6 thé tich V = 336 m® va khai luong vé m = 84 kg
duge bom- khong khi néng dén ap suit bing 4 ap sudt khong
khi bén ngoal Khong khi néng phai c6 nhiét ‘d6 bing bao
nhiéu dé khi cdu bit dau bay lén. Khéng khi bén ngoai ¢6
nhiét d6 27°C va ap sudt 1 atm; pi = 29 g/mol. :

Hai bong béng xa phong ban kinh R, va R, hgp.thanh mot bong
béng ban kinh R;. Tim ap suét khi quyen néu hé so sic cang bé
mat ctia xa phong bing 0.

Mbt qua bong trécon khéi lugngm=5g dUOC bom khi hldro '
thanh hinh cdu § diéu. klen to = 27°C, Py = 10° Po Ban kinh
béng bing bao nhidu thi

a) Béng lo ling ?

b) Bong ¢ thé bay téi do cao ¢6' ap suat p = 0,56 Po va nhiét
do t = 7°C ? (Néu béng cé thé dan nd ban kinh gip rudi
khéng Vd)

‘Biét cac khéi lugng mol cua hldro Mg = 2 g/mol, cla khong

khi 14 pk =29g/mol, R = 8,31 J/mol.K.
Trong binh ¢6 hén hgp m, gam nito N, va m, gam hidrd H,.

‘ _0 nhiét d6 T thi ni to phin li hoan toan thanh khi don.

nguyén tu do phan li caa H, khong déang ké. Ap sudt trong

" binh la p. 0 nhiét d6 2T thi H, ciing phin li hoan toan, ap

5.24.

90

sudt 12 3p. Tinh ti s6 m;/m, ? Cho N =14, H=1.

‘Mbt xilanh déng kin bing pittong va dit trong budng didu

nhiét ¢6 nhiét d6 27°C chda hén hgp hai chat khi khéng -
tuong tac hoa hoc-véi nhau. Lugng chat 1 14 n, = 0,5 mol,
lugng chit 2 12 n, = 0,4 mol. Ngudi ta nén tit thé tich ban
dau 'V, = 200 dm® xudng thé tich cudi V, = 30 dm?>.

a) Tinh ap sust ban dau ctia hén hop.



i)) Trang thai hai cha't bién d6i thé& nao trong qua trinh nén ”

- Tinh the tich va ap suét cuia tiung chat va cla ca hén hoy.

ung v6i cac diém dic biét cta dd thi P_V va vé d6 thi nan
“ (gébm 3 dudng cong)

¢) Tinh kh01 hIdng cac chat long c6 trong xilanh & cudi qua
~trinh.

" Chat 1 cé khéi lugng mol y, = 0,02 kg/mol va ap suat hoibao
* hoa & 27°C bang P,, = 0,83.10% Pa. Chit 2 c¢6 W, = 0,04 kg/mol

5.25.

- Binh nho chia mét phan nuéccoé | |- — " —

5.26.

- 5.27.

5.28.

va Py, = 1,66.10* Pa. Gia thiét hoi bd o hoa ciing tuan theo

phuong trinh cta cac khi li tuéng. Lay R = 8,31 J/mol.K.

Gidi thich hién tudng :

Mot binh nho ¢6 dudng kinh nhé : =
dudgc dim vao binh 16n chda nuée. | | — — _O_

day nam trén dugc giit ¢ dinh || T T_ T_T _|
véi binh 16n (hinh v&). Trén bé i
mat nudc trong binh nhoé ¢6 mét tang biang. Diéu gi xay ra
v6i hai muc nudc trong hai binh khi bing tan (bo qua su
thay ddi nhiét d6 khi bang tan).

Trong mét binh véi thé tich V, = 1,1 lit ¢6 khi hidrd H; va
m = 100 g chit hidp thu 6 nhiét do t = -93°C va. ap suit
p = 2.10% Pa. O nhiét d6 nay khéi lugng khi hidrd bi-hap thu -
12 2g. Néu nung néng tdi nhiét dd t, = 37°C-thi toan bs hidrds
bi hap thu dugc giai phéng. Tinh ap suat P, tuong ttng. Khéi
lugng riéng cta chat hip thulac=1 g/em® H=1.

“Mbt béng tham khéng chia ddy hidrs. Vo béng c6 thé tich

khong d8i V = 75 m® va khéi lugng m = 7 kg, phia dudi béng
c6 16 nho. Tha cho béng bay 1én, h01 no téi duge dd cao to1'da
nao, biét ring ap suit khi quyén glam 1/2 m01 lan d6 cao
ting 5 km, va nhiét 46 & tang trén cua khi quyen (d6 cao ma
béng tdi) 1a T = 218 K. Ap sudt khi quyén ¢ mat dat la
Py = 10° Pa, iy = 29 g/mol; py=2g/mol; R = 8,31 J/mol K.

Tinh (gin dung) khéi lugng nudéc bay hoi trong 1 gidy tit 1 m? |
ca mit ho 6 nhiét d¢ T = 300K. Su bay hdi tao thanh mét
ldp hoi bio hoa & ap suat p=35 KPa Gla thxet cac phan t'd_
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' 5.29.

hoi nuéc cé ‘van téc. ti‘uh‘g binh V=‘/3RT/;1' M= 0,018
kg/mol. (S8 khéi lugng nudc trd lai. mit hé c6 bing lugng

“nudc bay hoi khéng ? Giai thlch hién tucng ho mat nuée dan.’

do bay hoi).

Msbt binh cach nhiét ¢6 mét 16 nho thong véi bén ngoai. Bén -
ngoai 1a chat khi ¢ nhiét d6 T va ap suit p da thép dé cac

_.phéan ta khi khi bay qua 15 khong va cham vao nhau. Ngudi

5. 30* Mbét budng B cach nhiét thong

_,‘_ubang hai 16 nhé giéng nhau véi | AW »Bg‘j
“hai” buong A, C chua mét chat R
"khi'}i tudng. Ngudi ta gitchoap | - P L g P

sudt & hai budng ay khéng ddi I ; ,
va bing p, giit nhiét do 6 budng T ﬁ . 2T

ta gitt nhiét d6 khi trong binh bing 4T. Tinh 3 ap sudt p, trong

binh khi da c6 trang thai dung (kh(‘)ng d6i v6i thoi gian)

trong binh (blet ring van tdc trung binh v = /3RT/u .

A bang T, nhiét dd ¢ budng C

- .biang 2T. Tinh ap suit p, va nhiét do T i} buong B khi da ¢é

5.31.

5.32.

5.33.
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trang thai ditng (khéng d61) trong budng 4y (gia thiét van tdc
trung binh ctia khi bing V= /3RT/u ).

Hai bing déng va sit ¢6 cting bé day 2 mm va chiéu dail, 8
0°€ duge han 6 hai dau thanh- béng’ ‘kép ¢6 khe hé 1 mm &
gitta. Tinh ban kinh trung binh ctia barg ngoai khi bing kép
dude ho néng 1én nhiét d6 t = 200°C. Gia thiét khi hd nong
bing kép c6 dang cung tron. Céc hé s6 ddn ng dai caa uong
la o =1,7. 10°K}, ctia sat 1a f = 1,2: 10°K'L. : ~

3 0°G mot vat ran néi trong mot chat long v6i 98% thé tich bi
ngap H01 bao nhiéu % thé tlch chat ran bi ngép khi nhiét do
Ia t = 25C ? Cac hé s6 nd khéi cha chit rin la

«=3, 6 10 K, cuachatlonglaB 82 107K,
.Mot blnh thiy tinh hinh lap. phL(dng chlIa d;\y cha‘r Iong 6 .

t = 26°C, khél lugng chat long lam = 79 kg. Nhiét d6 tang
1én t1 = 80°C thi co 3 kg chat 1ong tran ra. Biét thiy tinh c6
hé s6 nd dai la 0( 1 2.10° ’K L. t1nh he s6 nd kh01 B cua chat



534,

5.35..

long.

M6t mol khi nhan nhiét hidng Q va dan nd theo quy luat

V = bp, b 1a mot hé s6 khong d6i. Ap suit tang tiu P, dén P,.
Blet nhiét dung mol dang tich C, Tinh b (theo Q, C‘,P,, Py).

Ha1 binh cach nhlet ndi v6i nhau biang mot dng nho cé khoa.

Binh tha nhat c6 thé tich V, = 500 1, chita m, = 16,8 kg Nito
& ap sudt P, = 3.10° Pa. Binh thi hai c6 thd tich V, =250 1,
chita’m, = 1,2 kg Argon & ap suat P, = 5.10° Pa. Héi sau khi-
md khoa cho hai binh théng nhau,nhiét d6 va ap suft cla
khi la bao nhleu" Cho biét nh1et dung mol dang tlch caa N,

, Ia C = ——R cua Argon la G, = —R Khéi-ludng mol ctia N, 1a

5.36.

_H = 28 g/mol cta Ar 1a p,=40 g/mol R=8,31J/mol.K.

Mbat qua béng da khéi lugng 800 g, dudng kinh 22 cm dudc
bom céng dén ap sudt 2 atm. Tinh nhiét d6 cta khi trong

< béng ldc tiép dit sau khi béng roi thing ding tit d6 cao 25

- .5.37%,

~chit U thé tich khong dang ké, va :_':——
-théng v46i méi trudng ngoai qua

- .déng, ap sudt trong binh cao hon

- ap suét khi quyén chyit it va chénh
.- 1éch cac m11c chat long trong ap k&
" 1a h. Ta md khoa K rdi déng lai
o "ngay va mét lat ‘sau thay chénh
»lech cac mic chat long dat gia tri
on dlnh 13 h Hay xéc dinh ti s8

m. ‘Cho rdng v6 béng hoan toan mém va cach nhiét. Nhiét 46
ban dau ciia qua béng la 27°C. Bé qua stc can.ctia khéng
khi. Nhiét dung mol déng tich ctia khéhg khi : C, = 2,5 R
R =831 J/mol K); g=10 m/s?; latm = 105 Pa. ' o

Mot binh du 16n chua khong khi-: - = . :
thong vdi mot ap ké chat 1ong A dang. K A

mot khoa K. Thoat tién khoa K-

v = L2 (theo h va b) cfia khong
Y . . .
khi
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5.38".

5.39.

5.40.

Mot binh c6 thé tich V chia 1 , ;
mol khi i tudng va mét cai van Vi A
bao hiém 13 mét xillanh rat nhé - :'EQS '
so v61 binh, trong c6 mot pittong
dién tich S, giti bang 16 xo0 ¢6 dd
cing k (himh vé). Khi nhiét d6 1a T, thi pittong 6 cach 15
thoat khi mét doan 1. Nhiét d6 caa khl tang den gia tri T,
nao thi khi thoat ra ngoai ?

Mot binh kin dugc chia 1am hai phén
c6 thé tich bang nhau béng vach x6p. |
Ban d4u & phin bén trai c6 hén hdp hai | ~

chat khi Argon (Ar) va Hidré (H) & ap
suit toan phan P; 6 bén phai 1a chan

khéong. Chi ¢c6 H khuéch tan duge’ qua vach xop (hmh Vé).
Sau kh1 khuéch tan két thac ap suft trong phén bén trai la

p = gp Tinh t1 1 cac khm luong m,/my (mA, mH tuong ting

1a khéi luong ctia Argon va Hidré trong bmh) Biét khéi hIdng‘
mol caa Argon 1, = -10 g/mol, cua Hidré 1a uH = 2 g/mol Coi

-qué trinh 12 dang nhlet

Sét hon 1a mot qua clu sang lo hmg trong khong kh] Theo
mét 1y thuyét giai thlch hién tugng nay thi qua cau la chat :

khi ma méi phan tu gom mot nguyén tu Nito lién két véin
phan td nuée (n la s6 nguyén dudng) c6 nhiét do khoang
600°C.Tinh n (g1a thiét ring ap suat trong qua ciu bang 4p

~ suét khi quyen) biét nhiét do khong khi 1a t, = 20°C, kh01
" uong mol cua khéng khi 1a Po =29 glmol H =1; N = 14

541.

0=16:

Hai giot thuay ngan cé ban kinh r=0,5 mm 116p x1'1,c véi nhau
va thanh mét giot (vAn c¢6 hinh ciu ban kinh R). Nhiét 46

thity ngan tang lén. Tai sao? Gia thiét nhiét khong truyen» _
- cho méi truong ngoai, tinh 46 ting nhiét d6, biét he s6 cang
. mat ngoai cua thay ngan 13 ¢ = 0,47N/m, nhiét dung riéng la

5.42.

94

a =138J/kg, khéi lugng riéng la m = 13 6. 103kg/m

Mot ong mao dan dai 20cm, ban kinh trong R=0, 5mm mot
d4u han kin, mot ddu hé. N guoi ta dat ong thing ding sao
cho dau hé cham vao mét nudc. Hay xac dinh chiéu cao cua



c(f)ﬁ nudc trong ong, cho biét nudc lam uét hoan toan ong thuy
tinh. Hé s6° cang mait ngoai cua nudc la ¢ = 72,5.10-* N/m. Ap

. su#t khi quyén la p = 105pa Khéi lugng riéng cta nudc 1a -
Cod= 103 kg/rn

5.43.

O nhist d6 t, = 22°C do 4m tudng déi ctia khong khi 1a 60%.
Nhiét d6 ha xudng t, = 10°C, tinh khé1 lugng nudc ngung tu

" trong mé6t m? khong khi. Ap suat hoi nudc bao hoa § 22"C 1a

544

-5.45.

P, =2,6.10%pa, §10°C 1a P, = 1,2.10% Pa (lyy0 = 0,018 kg/mol)
.200kg chi long ¢ nhiét do néng chay 327°C dudec dd vao mot

hén hop gom 20kg nudc (d O"C) va 1 kg nude da (da & O°C)
Tim nhiét d6 va thanh phéan cudi ctia hg, bd qua cac mat méat

- 'vi nhiét toa ra ngoai. Cho biét:

- Nhiét nong chay cta chi: 21 Kd/kg

- Nhiét duhg- riéng cua chi: 0,125 Kd/kg.K

— Nhiét dung riéng ctia nudc: 4,19 KJ/kg.K
- Nhiét hoé hdi ctia nuéc: 2260 Kd/kg.
~ Nhlet nong chay cua nude da: 330 KJ/kg.

0 2kg hoi nudc & nhlet do 150°C va ap suit chuin dugc bom
vao mét binh chiia 2kg nudc va 0,5kg nude da (da 6 0°C). Tim

nhiét do cudi cung x trong binh biét:

© ' — Nhiét dung caa bmh 12 0,63KJ/K -

5.46.

i

Nh;et dung ner_xg_ cta nudc 1a 4,19KJ/kg K,
Nhiét dung riéng ctia hoi nudc 12 1,97KJ/kg K
Nhlet nong chay cua nudc da‘la 330 Kd/kg
Nhlet hoa hdl cua nuoc 1a 2260KJ/kg.

Trong ~mot

I

o
 binh  cach VV4C e

nhiét c6 1kg 0
nudg-da, lkg

‘motchatAdé - M N
néng  chay, —207
khong  tan
~duge . trong - ‘ l
nude, va mot 0 Tt : >
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| bép dién coh>gAsua(i: khéng déi, ‘nhiét dung khong dang ké.
- Nhiét do ban dau trong binh la - 40°C. Sau khi cho bep hoat

5.47,

dong, nhiét d6 trong binh bién déi theo thoi glan nhu 6 thi;

Cho biét nhiét dung riéng cta ntIdc da la Cd =2, 103 J/kg K
caachitran Ala C = 103 J/kg K ’

'Hay a) Tinh nhlet nong chay cua chét rin A
' b) Tlnh nhlet dung riéng clia chat A sau khi da chay R

long ,
Mot may hdl nudc c6 cong suit 150kw Xi lanh co the tich

-0,2m®. Hoi nude 6 nhiét d6 165°C duge nap trong 4/10 khoang :

chay cta pitténg, dan nd réi ngung tu trong buong ngungcd
nhiét d6 45°C. Nudc tu buéng ngung chuyén sang 16 hoi dé:
nau thanh hdi. Ct mdi vong quay cia banh da, hd} nude nap.
14an ludt vao 2 mét caa pittdng. Tinh:

a) Khéi lugng nuée tiéu thu (bién d6i thanh hdl) mbi gld

b) Hiéu suit thyc? Hidu suit 1y tudng?

Biét binh dd quay mdi phit 70 vong - -

© = Khéi lugng riéng cua hoi nuée 6 165°C 1a 3 66kg/m
"~ Nhiét dung riéng ctia nudc 1a 4,19KJ/kg K

5.48",

— Nhiét hoa hdi ciia nuoc 3165°C1a 2 05. 10° KJ/kg.

Mbt mol chat khi 1y tudng c6 chu trinh bién d6i sau day Tu
trang thai 1 véi P; = 10°pa, T; = 600°K dén nd dang nhiét
déu trang thai 2 c¢6 P, = 2,5. 10“pa rm bi nén ddng ap dén
trang thai 3 ¢6. Ty = 300°K va bi nén ding nhlet dén trang thai

' 4, cudi cung tré lai trang thai 1 bang qua trmh dang t1ch

5.49.
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a) Tinh V,,V,, V3, V,vavedothiP-V

b) Trong médi qua trinh va ca chu trinh chét khi nhan hays
sinh bao nhiéu céng, nhan hay toa bao nhiéu nhiét?

Cho nhiét dung mol ding tich Cy = 2,5.K, R = 8,3 J/mol K.

Cong ma mét mol khi smh ra trong din nd dang nhiét tir thé

tich V den thé tlch V' laA= RTln % ..

Mot khéi khi Noto chia trong binh c6 thé tich 101, ap sudt d-

“binh 1a 107" mm Hg, nhiét d6 1a 10°C.



a) Tinh dong nang tinh tién trung binh va mat do cua cac
phan ti khi.

- b) Neu mat do phén ti khi TB tang gap 2 lan, nhung ap

5.50.

5.51.

5.52.

suit vAn gitt nguyén thi nhiét d6 va thé tich ctia khéi khi
bing bao nhiéu?

Mot dam may day 5km la khéi khi ¢6 d6 4m 80% va nhiét dd
t, = 20°C. Nhiét d6 tut xudng t, = 5°C. Tinh bé day l6p nudc
mua trén mat dat. Ap suat hoi nuéc bao hoa ¢t 1a P, = 2300 pa,
dt,1aPy= 870pa

May diéu hoa m01 giay hut 3m® K3 tit khi quyén c6 nhlet ds
t, = 40°C va d6 4m 80%. May lam khong khi lanh xudng
t, = 5°C va dua vao budng. Sau mdt thoi gian may hoat dong
nhiét d6 trong budng la t; = 25°C. Tinh lugng nudc ngung tu
mdi gidy & may va do 4 4m trong phong. Ap suét hoi béo hoa &
nhiét dd t,, t,, t;, tuong dng la P, = 7400 pa, P, = 870pa,
P;= 3190pa.

Mot ddng hd qua ldc chay diing & thanh phé Hé Chi Minh

- dugc dua ra Ha N6i, qua lic coi nhu mét con lc don, c6 hé s6 né

dai o = 2.107° d6". Gia toc trong trudng tai thanh ph& Ho
Chi Minh la g, = 9,787m/s?.

Tit thanh phé Hé Chi Mi{lh ra Ha Ngi nhiét d6 giam 10,0°C.
Péng hé chay nhanh mdi ngay dém 34,5s. Suy ra gia téc

trong truong tai Ha Néi.

5.53 (KB6 — 76). Trén gian dd PV trinh bay mét qua trinh kin cho

mot mol khi. Hai dudng 1 — 2 va 3 » 4 1a dudng théng di
qua goc toa do, ha1 dudng 2 — 3 va 4 — 1 1a hai dudng dang
nhiét. Vé d6 thi cta qua trinh nay trén gian d6 TV. Tim thé
tich V, néu biét thé tich V,, va V, =V, =V.

5.54 (KB2 - 75). M6t hinh tru cich nhiét dugc chia thanh hai phan

c¢6 thé tich V, va V, nho mét ban cach nhiét. Phan dau chia

_ khi & nhiét d6 T, va ap suat P,. Phan thi hai ciing chida khi

nay nhung 6 nhiét dé T, va ap sudt P,. Tim nhiét d6 trong
hinh tru khi bo ban cach nhiét dé.

5.55 (KB10 ~ 77). Tinh gan dung ban kinh cuc tiéu ctia hanh tinh
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de né cé thé giit dugc khi quyén chi yeu bao gém oxy va nito
néu nhiét d6 bé mit ctia hanh tinh T = 300K. "Cho biét mat
d6 vat chat trung binh ctia hanh tinh bang ¢ = 4.10%kg/m®.

5.56 (KB6 - 80) Cho mét binh chin khéng cach nhlét bao quanh né
la khi ly tudng don nguyén tl c6 nhiét d6 T,. Tai mét thsi
diém nao d6 ta m6 van va khi chidm day binh. Tim nhiét do
cua khi trong binh ngay sau khi khi chiém day binh.

5.57 (KB5-80). Vat néi trong nudc sao cho 2/3 the tich ca né chim
trong nudc. Tim phén thé tich ctia vat ndm duéi nuéc néu
cho binh chuyén déng véi gia toc a huéng theo phuong thing
ding

5.58 (KB10 - 75). Trong binh da hut khi c6 dung tich V = 11 hydrid
Uran UH,, khi d6t néng dén nhiét d6 t, = 400°C. hydrlt phéan
huy hoan toan thanh U va hydro. Tim ap sudt cta hydro
trong binh 6 nhiét d6 do. ,

5.59 (KB2 - 77). Biét ring tin s6 bic xa cua nguyén td bay véi van
toc v theo huéng ngudi quan sat thay d01 mét lugng Af = —-fo ,

¢ - vAn toc anh sang, f, ~ tdn s6 bilc xa clia nguyén ti ding
yén. (Hlen tugng nay got 1a hiéu dng Dopler). Vi thé, do
~ chuyén dong nhiét cia nguyén ti ma cac dudng phd cta
nguyén t rong ra. Xac dinh nhiét dé cGa nguyén ti Ne nét
biét rang trong phd bic xa cta né phat hién duge mot vach

dp cd tin s8 f, = 4,8.10"*Hz, d6 rong clia n6 Af = 1,6.109Hz.

5.60 (KB6 — 77). Thiét bi nhiét ké y hoc thiy ngin dugc chi trén
hinh 1. Mao quan méng c6 phan duéi bi théit lai ~ phén c6
duong kinh khoang r, = 30um dugc han vao mét bau thay
ngan. Phan thét lai nay déng vai trd nhu thé nao? Hay danh
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5.61.

gia, ¢ thé tryén cho nhiét ké mét gia téc bao nhidu dé c6 thé
"gist" né sau thay déi nhiét d¢? Biét o = 0,5 N/m. Puong kinh
ong mao dan R = 6.10"m. D6 dai cot 4 (cm), g = 13,6.10% kg/m®,
Vi sao phép do nhiét do béng nhiét ké y hoc kéo dai lau
(khoang 10 phiit) ma c6 thé "giat" nhiét ké ngay sau khi do
nhiét d6?

5. 62 (KB3 — 75). Tu lanh c6 role nhiét lam viéc trong phong khéng

¢6 10 sudi. Khi tai thoi diém méc td lanh véi mang dién,
nhiét d6 trén dudng phd, trong phong va trong ta lanh bang
nhau, gia thiét nhiét do trén duong khong thay ddi. Hay
trinh bay gin ding trén cac d6 thi nhiét d6 trong phong thay
d61 thé nao khi méc ti lanh vao mang dién cho 3 truong hop:
1) ta lanh réng; 2) chita diy trai cdy; 3) hai canh ciia cha t
lanh md ra. V& trén cting mét do thi.

5.63 (KB3 — 75). Kénh dao di qua cAu trén dudng nhua. Ap suat bén

ciu thay d6i thé nao néu ldn diu xa lan réng va lan sau xa
lan chia diy hang chuyén ddng qua kénh?

5.64 (KB1 — 75). Binh C théng véi khong gian ngoai qua 16 nho.

Nhiét dé khi trong khong gian bao
quanh T, ap suat P, khi loang dén
muc d6 ma cac phan ti khi khi bay
vao binh va ra khoi binh khéng va
cham véi nhau & viing kich thuéc 16.
Trong binh gii nhiét ¢& dinh 4T. Ap
suit trung binh nhu thé nao?

5.65 (KB4 — 74). Hai chat 16ng riéng biét dudc rét vao cée CCl, va

H,0. Duéi ap suit khi quyén CCl, séi & nhiét d6 76,7°C con
nude ¢ 100°C. Khi dun néng déu céc, su sdi ¢ bien hai chat
16ng bit dau & nhiét d 65,5°C. Xac dinh chit long nao soi can
nhanh hon khi dun sbi bién nhu vay va nhanh hon bac nhiéu
14n. Ap sudt hdi nuée bio hoa 6 65,5°C bing 192 mmHg.

5.66 (KR9 —90). Cai dun nudc duge tha vio coc dung nudc va nude

dude dun néng dan. Db thi phu thudc nhiét dé cua nudc vao
thoi gian dude vé trén hinh. Sau 3 phit ta ngit mach dién.
Sau bao lau nuéc giam xudng nhiét do 50°, 30°.
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567 (KB9 - 79). Trén

hinh vé hai chu
trinh kin nhiét
dong hoc dién ra
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5.68 (KB5-78). Mt khoang cich nhiét c6 hai 15 nhd gidng nhau
dudc néi véi hai thé tich chita khi héli. Ap suat khi héli trong
* hai thé tich nay dudc giit khong ddi va bing P, con nhiét dd
dudc giit 6 T va 2T cho hai thé tich tuong tdng. Tim ap suat
va nhiét do tao thanh trong khoang.

P,T

P,2T

5.69 (KB8 — 78). Giot nudc roi déu, trong khong khi. Ban kinh dé
cong R, ciia bé mit giot nuéc tai diém trén mit khac véi ban
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kinh d6 cong R, tai diém dudi cia méat nhu thé nao? Néu
khoang cach giiia hai diém nay bang d = 2.107* m? Hé s6 stc
cang bé mit ctia nudc bang 6 = 7.10™ N/m.

5.70 (KB8 - 81). Cdc thanh mong lat ngudc c6 day biang phan dé day
d ndi trén bién ctia hai chat 16ng mat dé ¢,, ¢,. Phan trén caa
cbc c6 do cao H. Tiét dién cia cde S. Céc dude nang 1én mét
khoang bing bao nhiéu néu tai day céc xuat hién mét 15
thang?

5.71 (KB). C6 mét lit nudc néng & nhiét d6 T, va mét lit nuéc lanh &
nhiét d6 T,. Nudc lanh néng 1én nhd nude néng. Cé thé lam
cho nudc néng ban dau ¢6 nhiét dé thap hon nuéc lanh ban
dau khong?

5.72 (KB10 — 79). Van téc dong khi tit binh qua 16 nhé thay ddi thé
nao néu tang nhiét d6 khi 1én bon 1an, ap suat lén 8 14n?

5.73 (KB). Hai bong béng khéng khi ban kinh r; = r, = 3mm trong
thung chia nuéc hgp thanh mét. Tim ban kinh cda bong
béng nhan dudc ngay sau khi tao thanh né va sau mét

- khoang thai gian 16n néu do din nhiét cha nudc khong Ién,
con nhlet dung cta né rat 16n. Gia thiét rang hai bong bong
nim gan mit nude.

5.74 (KB4 - 80). Xac dinh lugng nude cé thé qua ray 16 nhé hinh
vudng duong kinh 2 x 2mm. Pudng kinh ray D = 20cm. Cac
501 ray khéng tham nudc.

5.75 (KB6 75). Hay tim d6 cao c¢ot chat long dang 1én trong hai

N ong mao dan rong dan va hep- dan. Géc 6 dinh hinh nén do

: f 8ng mao quan tao thanh bing 2a rit bé. He s0 stic cang bé
mat cua chit long 6. Cho biét su dinh uét x4y ra toan phan.

5.76 (KBH - 73) Xac dlnh be mit cua may bay bi nung nong dén
nhiét do cuc dai bao nhleu do ma sat khi chuyen dong trong
khong khi véi van toc gan bing van téc anh sang. Biét ring
cac khéong khi bao gom cac phan td hai nguyén td nito cé
ning lugng 5/2.KT, k — hing s6 Bonzman, T - nhiét d6 tuyét
d61, nhiét d6 khong khi bao quanh la 10°C. -

5.77 (KB). Tang bang ndi trén mat d4u chda trong binh hinh tru.
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Nhiét d6 cfia hé bang 0°C. Mic nude va ap suét 1én day binh
thay d6i thé nao khi bing tan va nudc tao. thanh niam 6 day

" binh. Ap suit & day binh khéng d6i bang g, S - dién tich

day.

5.78 (KM — 80). Nhiét d6 trén dudng phé t, =— 20°C, mot 16 sudi

dang hoat dong giﬁ cho nhiét d6 trong phong t, = 16°C. Ngoai
16 sudi ngudi ta con dung mét 16 dién cong suat P, = 1kw. Khi
d6- nhlet dd trong phong 1a t, = 229C. Xac dinh céng suit
phiét ca 16 sudi.

Ghi chii: Su truyén nhiét tir vat nay vao vat khac ty 1é véi
hiéu nhiét d6 cia cac chat d6 (AP = kAt,k = constan t)

579 (KB'IO— 73) Do su phéng &ién cta tu dién qua héli loang, xdy -

ra sy d6t chay khi dén nhiét d T. Xac dinh T néu hiéu dién
thé trén tu U = 30Kv, dién dung tu dién C = 18uF, khi -

chiém tﬁé tich 101 dudi ap suat 10-2 mmHg.

5. 80 (KBS - . X1 Ianh hinh tru, pittdng va vach ngin trong cé
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dién tlch 1dm dude ché tao tit vat lidu cach nhiét. Van tai
vach ngan duge md trong trudng hop néu ap sudt phal 16n
hon ap suit trai. Trong trang thai diu 6 phan trai ctia hinh
tru dai i=112dmco m, = 12g héli trong phan phai cing do
dai ¢6 m, = 2g Heli. T hai phia nhiét d6 béng T, = 0° C

'(To = 273°K) Ap suit ngoai P, = 10° N/m?2. Nhiét dung neng

cua heh khi thé tich khong d6i Cy= 3,15.10° J/kg d6, cdn 6 4p
suft }‘h g &6 C C; = 5,25.10° J/kg.da. ‘Pittdng dudc dich di
; n theo hl!dng téi vach ngén (c6 su nghi nhé khi
van»giu@c n’?ﬂ ra) va &’udc dich sat téi vach ngén Céng thu".
hlen luc néy bang bao nhleu" Dién tich plttong S= 10—




5.81 (KB5 — 75). Mot nit chai day kin hai 16 thung trong binh
phéng chiia day chat 16ng ¢ 4p suat P. Ban kinh ctia hai 16
thang 1a R va r. Xac dinh hgp luc tac dung 1én nit chai ti
phia chat 16ng. Bo qua truong trong luc.

5.82 (KB9 — 75). Trong khong khi & diéu kién chuén, cac phan tl va
cham véi nhau, quing duong trung binh giita hai 1an cham
bing A =10"cm. Xac dinh kich thuéc phan ti cta khéng
khi.

5.83 (KB1 - 74). Véi chat khi ly P A
tudng don nguyén ti dién ra B
qua trinh kin (chu t}'inh) cho p
ta trén hinh. Tai diém C, khi B
¢6 thé tinh V¢ va ap suat Pg,
con tai diém B khi c6 thé tich

P C
. V ¢ A
VB va é.p suat PB. VB = '-'2£ ,

Pg = 2P.. Tim hiéu suét cua >
chu trinh nay va so sanh né 0 Vg Ve

véi hiéu suit ly thuyét cuc
dai ciia chu.trinh & d6, nhiét d6 dot nong va lam lanh tueng -
uéng bing nhlet db cuc dai va cuc tiéu ctia chu trinh khao
sat.

5 84 (KB12 - 75). Trong hinh tru dudi pitténg khong trong luang,
dién tich S c6 chit khi duéi ap suat P, va nhiét d6 T,. Thé
tich trong ctia hinh tru dudc phan thanh hai phin bing
nhau béi vach ngin ndm ngang cd dinh ¢6 khe hep. Tai khoi

* Jwong M dit 1én pitténg dudi tac dung cua né pittong dich
gin téi vach ngan. Tim nhiét d6 T cta khi trong binh tru néu
thanh hinh tra va pittong khdng truyén nhiét (Cy khong khi

chobéng Cy- gR)
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HUGNG DAN GIAIL

1.1. Sau 1 gidy,d, dénvitrid';,, AH=v,

S d . ‘V
d, dén vi tri d',, AK = v, Yooh
L ’ q : oo d
v = 00'la van tdc cla giao diém O. =
Dung dinh 1y ham s8 cosin cho tam A d,
giac OAO, véi: - AL
AO=V1 __2n ' K (H.D)
sin60° 3 o
AO0-—Y2__ 22
sin60° 3

M RCIREE

v=‘/3v%+§v§—v1v2 =‘/-8§1"—=5,429-.
V3 '3 3 3 s s

1.2

(H.2a) (H.2b)-

a) Twhinh 2a, ta thAdy vantéccand: v, = uv3

T hinh 2a, dé ca né c¢6 quy dao AB thi van téc t(‘)’:}g hop .
\TQ phai c6 huéng AB. Ta cé géc 1éch B, véi :
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sinp=- % - L
va uf3 V3
B =3527°
Thoi gian sang séng lat :
t'= E AB ___¢t =122,47 (s).

vy T Ve cosp  cos
o) Trong hinh 2c. Muén vé theo quy dao CA thi van téc tong hgp
v, phai trang phuong CA.

Tinh trén hai tam giac van téc cho canh cé chiéu dai la u
chéong khit nhau. Ta cé 1 tam giac can, 2 canh bén la v, = v,.
Vay: x=a=30"
Phai nghiéng so véi quy dao CA mét géc x = 30°
Thanh phén sang ngang cia van tdc bay gio 1a v, sin 30° (géc
gitia ;/_; va bd song BC 1a 30°).
Thoi gian sé la: tea = —iAB—O = 200 (s).
_ v, sin 30 '

Chii y : Ta ¢6 thé gidi theo dinh 1y ham s3 sin.

1.3. Ky hiéu 1, I" 1an lugt 12 khoang cach gitia hai van dong vién
trude va sau lic chay theo huin luyén vién, t la khoang thoi
gian gita 2 14n gap huin luyén vién lién ti€p nhau.

Tacéod: t= !
2 . I
Dong thoi: t=—
Vo
Vay: - I'= Ya__
vy +Vy

Ky hiéu L’ 1a chiéu dai cta doan liic vé thi s6 van dong vién

N=£+1=£+1
| I




Vg

. 2

R S ' 3
Vay: L'=L.-=L. = 20. =8 (m)
1 Vi +Vy 1+

Wit

14. Kyhidu: Otdlavatl.
Xe may la vat 2.
Anh xe may la vat 3.
Cot dién 1a vat 4.
Chon chiéu duong 1a chidu chuyén déng cta hai xe.
Van téc ctia xe may so voi 6 to 1a
Vg =Vy—v; =10 km/h

a) So véi 6 td thi anh cla xe c6 van téc bing va ngudc chibu véi
vén tdc ctia xe mAy so v6i 6 to :

V3 = — Vg =10 km/h.
b) Theo cong thiic efng van téc : Van tdc ciia anh xe may so véi xe
may la: '
Vap TV + V= vy +(v; ~v) =-10+ (30 - 40)
' =-20km/h.
¢) Vén técca anh xe may so véicot dienla:
. V3 = Vg + Vg = ~ 20+ 40 = 20km/h.
*.5. a) Phuong phép toa d6 : S
‘Phuong trinh toa do thdi gian cha vat A Ia -
, y= 40-4t
chavatBla: x=10%3t

Khodng cach titc thoi1a:  d = yx® +y2

| d =-J(4(')‘— 4ty +}(f~1‘0' +3t)°

Suyra: d,, =32 (m).
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b)

1.6.

1.7.

Dung van téc tuong doi
coi B ding yén, A
chuyén dong véi van toc -
tuong d6i vizso véi B
quy dao tuong déi la AC.
Vay BH la khoang cach

ngin nhat cin tim. C ‘ O B

.. . o~ TS T s .
Cac tam giac vudng Av,v,, AOC, BHC dong dang nhau va

cung c6 ty 1& caccanh 12 3: 4 : 5.
~ AOC - OC = 30(m) hay BC=40(m)
AHC » BH = 4/5BC= 32 (m).

Do v, > v nén cac van tdc trung binh

Vg >V,

Vg > Vo
Kétquala t; < t,
ty <t
taHt, <t +1
Di theo dudng ADC hét thai gian it hon.

Goi v,, v, 1an lugt 12 van tdc cha tau va cua nhén vién so vdi

dat, 11a khoang cach hai dau tau khi nguge chiéu.

vtV —l
1+ Vg 3
A s 1
Khi cung chleu Yy —Vg = =
TSN 1 1 10¢
;-'-()’().‘ ! 3+7 1
101 5
1==o==—F
42 21

eY)

2
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V1
1.8. Cdch giai th nhat , B
Gia st van dong vién tha qua béng tu A, bdl nguge lén
dén B thi quay lai, ding lic van dong vién J B thi qua _
béng trdi dén G. Sau d6 di cang chiéu va gip nhau 6 C. c
Goi v 1a van toc caa van dong vién so véi nudc. t, 1a thoi
gian bai ngudc, ta cé :
: . lp
AB=(v-uwt, (1)
AC = uto ) - (2) v

~ Géc thoi gian ldc ngudi van dong vién quay lai, goc toa dj 1a B,
chiéu duong nhu hinh v& phuong trinh cta van déng vién.

=(v+u)t ‘ (3)
cua qua béng : X, = Xy + ut
T (1), (2 tacod: =BC=(v-u)t,+ ut, = vt, (4)
=vt, + ut 6))

Khi gip nhau tai D, x, = x,. tit (3) va (5), ta c6 :
qua béng da tréi trong thoi gian t + t, = 20 phlit
400m 90

"~ 20phat ~ phat

Cach th@ hai : Chon hé quy chiéu la méit nuéc chay. Vay qua
béng ding yén. Van déng vién tit qua béng di véi van téc v hét
10 phut, thi lic tré vé ciing hét 10 phut. Vay thoi gian tong
cong la 20 phit.

400m - 90 m
20 phit phit

Van t6c dong nuédc la - u =

1.9. Do su binh ding ctia 4 chi ria nén tai mi thoi didm ching

déu ¢ trén mét hinh vuéng. Céac hinh vuéng c¢6 cing tam O,
quay theo chiéu chuyén déng, nhd dan va cudi cung thu lai 1



diém 1a tam 0. Chung sé gip nhau 1 hic tai tam 0.

Quy dao cia 1 chid rua la 1 duong A

xoan éc. Tai bat cu thdx diém .nao,
thanh phan huéng tam 0 cta van téc
déulav,,.

AO _a

CD COSO  vcosa

Vay sau thdi gian t =

aJ— A

t———

v

¢,

D

thi chiing gip nhau.

Vg, gla toc la a.
Ta tim Vo va a nho 2 phuong trinh
Duong di trong giay diu
12 a
h=8 =vyl+a—=v,+2
1=V 2 oty
Duong di trong 2 gidy dau
2

S, =v0.2+a.32—=2v0 +2a

Dufmg di trong giay thi hai

3a
1=V0 "‘3
Giai hé : 2
3a
2=v, +?
VO :0,5'—
Ta c6 :
m
a=1—
)

-
<

C

1.10. - Gla st d6 1a chuyén dong nhanh dan deu ¢6 van téc dau la

(1)

@

3
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* Thii thay (3) vao giay thin

2 102
1,=8, -8, =(v0.n + a%]—{vo(n -1+a (@ 21)

a 1
=vg+—(2n-1)=05+=@2n-1=
079 ) 2

Két luan :
a) Mét chuyén déng nhanh dén déu c6 v,=0,5m/s, c6 a =1 m/s?,
¢6 duong di nhu trén.

b) Ngugc lai, mot chuyen dong c6 dudng di nhu trén, khong
nhat thiét 13 chuyén dong nhanh dan déu.

1.11. Van t6c trung binh ctia gidy dau, cing 14 dudng di cua giay dau la:

vy t+a a .
9 oty ¢}
Van téc trung binh ca gidy cudi bing dudng di clia gidy cudi
la: -
1 ‘
it = 5[(v0 +at) + vy +alt - 1)]

= %[ZVO- +2at - a] 2

Van t6c cudi bing 0, nén : _
vy tat=0 3
T (2), (3) suy ra duong di trong gidy cudila:

1, =-—

Taco:
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- 1.12. Got t, la thdi gian can thiét dé tach ra duge 1 giot.
Hat 1 rdi trong thdi gian 4t, '

Hat 2 roi trong thoi gian 3t, 5
Hat 3 roi trong thoi gian 4t, : 4
Ta c6 chiéu cao mainha: h=h, = %(41:0)2 3
Dudng dihat2: h, = -g-(sto )2 12
Puong di ctia hat 3 : h,=£2 (2t,)? .

g : , 3 g o7 1

Khoang cach hai hat 2 va 3 luc dé 1a :

‘hz - h3 = §5t02

Tu (2), (3) ta suy.ra : ‘ h:?(hz—h3)=8(m).

Cdch thi 2 : Dung lic hat 5 xuit phat, khodng cach gitia cac
hat c6 thé coi 1a dudng di ctia cac khodng thai gian lién tiép
bang nhau, ching ty 1& véi cac s§ nguyén 18 lién tiép.

Lsilgilyy:1,=1:3:5:7
ly=2,5 nén 1,=351, =15, 1,=0,5
h=0,5+15+25+3,5=8 (m).

1.13. Goi v, vg, V¢, Vp 12 van téc clia tau khi diém A, B, C, D qua -
vi tri nhan vién ding.

—> A
Ve e B

A

Va=Vo
vg = vy + 20a
Ve = vy + 45a

Vp = v, +45a + at,
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t; 12 thoi gian ma toa 3 di qua trudc mat nhan vién
Tinh duong di ti van toc trung binh
(vo +20a) +(vy +45a)

7 = 20v° +(vg +20a) _95
‘ 2
- (vo +45a) + (vo +45a +at)
2
T phuong trinh (2) ta c6:
8 (vo + 10a) = 5 (2v, + 652)
Suyra: vy= _2#5,
- 2
Thay v, vao (1), tacé: 1=-2250a
Tu (3), tacd : I = —2250a = %[Zvo +90a + at]
— 155t + 4500 =0 , , 4
Phuong trinh (4) cho ta 2 nghiém duong '
= 38,7 (s) '

=116,3(s) (loai)

Nghlem t, Ung véi trudng hdp tau dlmg rdi, quay la1 dl nhanh
dan déu vdi gia toc (a).
1.14. a) Duong di trong n gidy la:

_ 2
S, ~vOn+a>—
2

Dudng di trong (n-1) gidy truéc d61a :

(n-1)7°

S,.1 =Vo(n-1D+a 5

Pudng di trong gidy thin: [,=S,—85,-,

l,= vy

n

+?—(2n—1)
2
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b) Thoi gian di n mét 1a nghiém ctia phuong trinh :
a
n=vget, + 3 tﬁ
v 3 :
) - Vgt ‘/v - 2an
Nghiémla: t, = —2 9

.a

n
Suy ra thdi gian di (n-1) mét dau tién

-Vg + ‘/vg -2a(n-1)
thar =

. a
* Vay thoi gian di mét thi n 1a:

At=t, _t'n - ‘/vo 2an - ‘/vo——2a(n—).

a
1.15. Pubdng di tinh tir d6 thi :

S=vy 12+6

max

2 =9v, .o
Tinh tif van téc trung binh : '
» S = ‘th t= 12. 9
 Vay: U,.,=12m/s.
a) Giai doan 1, d4 thi OA, iingvéiO <t <4

X01—Oal=}42=3§ Vo1 =0; tg; =0

Xp = | -
b) Giai doan 2, ing véi doan AB trén db thi; 4 <t<10
' Xop = 24, tinh tit (1)
Vo =12, 8,=0, ty, = 4.
=24 +12(t - 4). (2)

c) Giai doan 3, dl cham din deu, d6 thi BC dng véi khoang thai
glan 10<t <12
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Xg3 = 96,  tinh tu (2)

Vo3 = 12
a;=—-6
03 = 10 .
» e
X3 = 96+f12(t—10)_6(_t_21_(”__,
X = - 3t + 72t — 324.
1.16. :
1. Hé qui chiéu : Goc toa do la noi xut phat chleu‘ R i :
dudng tu d‘ml lén goc thoi gian 1a ldc xuat phat ’ :
: A
2 - A
Y=YO+Vo(t—to)+a( ;0) 214
‘ M
YO':O,a:—g,tO:O‘ o N ‘ ..___;)"’
2 . : o v
y-= Vot —-gt—E— . . ) (1) '“—Gg |
lans

Phuong trinh nay chﬁng cho ca 2 giai doan.
2. Thdi gian di, dya vao van téc tic thoi caa dlem cao. nhit la
diém A :

Va =0=V0"1étA—’tA=v—o ()
2 .

Thdl gian vé bang thoi gian di, vi van téc trung binh nhu
nhau, duong di nhu nhau: :

Vay: hEh=ty =2 @
| 8 L
3. Do cao cuc dai co thé tinh theo 1 trong 2 cach

a) Thay t, = Yo yao(1)taco:
: g

oy RS v N Vg .
o sy, =000
max Ya g zg 2g
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b) Lay cuc dai cua ytu(l):

- ) L9
A__ Vg Vo

ym;xz__ N _
. 4a ) 4('_‘;{) ‘.2g .

Vay: ho =

max

o‘r‘z’ |t

3

4. Ap dung cong thUC vl = v02.— 2a8 cho doan MA lic di va luc vé

Lac di: ol-v?i=2(-g).S
Liic vé : vil-0?2=2(g). S
Suy ra: viZ=v,2  (dpcm).

5. Ap dung két qua 4, thi v_: = —;; )
1.17. o

1. Chon géc toa dd 1a vi tri san, diing ldc dinh rdi san chidu
dudng huéng tit dudi 1én. Goc thai gian cang la lic do.
Phuong trinh cta san l1a :

4 vy1.=v0,t+%—,=2vt+t2,i:&  - , V ”.(1)
Phudng trinh cta dinh 1a ;"
2 s o
Y2~Vot—§t2—+h—=—5t2+2t+6 ®

Lic cham san, y, =y, .
2t+t2=-5t2+2t+6

t=1s.
2. Chuyén djng cta dinh la chuyén déng ném 1én.
a) Théigiandilenla:  ,=22-2 _02 (s
g 10

9

Quang dudng dilénla: S, = 2 =02 (m)
. . g
Thoi gian di xuéngla  t,=t—t, = O 8 (s)
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o,
Quang dudng di xudng la :S, = Etgz— =5.08% =32 (m)

-Téng hai dudng dila: - §=8§,+8,=3,4 (m).
b) Dinh dich dudgc 1doanla: S =8,-S, =3 (m)
" Piém tié’p san thap hon diém xuat phat la 3 (m).
¢) Thang may di duge 1 doan:
’ —21+12"3(m)
Théng dl 1én dudc 3 (m).
Chi y : Néu chi can tim thoi gian dinh roi, ta chon hé quy
chiéu la thang may. Dinh r(‘si tu do véi gia téc :
g‘;é—; g'=12£—n{
; : : s
. o 2 .
Théigianroila: 6= 12-—2——61: - t=1s.
1.18

a) * Tu l4n triang nhau trude dén lan tiép theo, kim gio nhich duge

mot géc o thi kim phuat phai quay mdt vong + thém géc a.
12

Giita 2 lan gip, kim phit quay. - ' 1
nhiéu hon klm gio 1 vong
* To6c d6 kim phutla: : %,
‘ gl
chakimgiola:  — YORE
’ 12 gio

V4y sau 1 gid kim phit quay nhiéu hon kim gig: 6
’ 111,
1-—-=—vong
2 12
* Vay khoang thoi gian glua hai l4n giap nhau la:

lvong
11vong
12 gio
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* Ta biét lc 0", 2 kim trﬁng nhau. Vay cac thdi diém ma 2 kim
2 n 12
t hau 13 Ohl h2 h, ... n— = —n (nnguyén
rang nhau la : T TRETY (n nguyén).
b) Chu ky lap Ial.cua su kién 2 kim thing hang hay hai-kim
N PR 12 .
vudng géc cungla T = o gig
. Hai kim thing hang, tinh khéi diém tit 6 gio.
Vay lae (6 + %n) thi hai kim thing hang.

Tuong tu, hai kim vudng géc c6 hai ho nghiém la:

6+En va 3+1—2-n gio.
11 11

1. 19 Ky hiéu v12 la van toc dai cua cac dlem A B, C, D so véi truc O

lv12| oR c¢6 phuong chleu va tlep tuyen

—

Vo3 1a van t8e clia truc O so véi dat, ta co.

—— -

Vog =V

V13 1a cac vén toc ta cAn tim cta A, B, C, D 1an lugt ky hiéu la

] VA,VB,‘VC?VD.

1. Do lan khéng trugt nén \T,; =0

— s

Va=oR, +v
Chiéu lén chiéu chuyén déng :
0=-wR+v
-‘Vay: v=0R.
2. a) V,=0
b) Vp=oR+V=2V




c) Vg n'ghiéng so'véi phuong hgang 45° (chéch 1én) Vp = V2.
d) V, nghiéng so vdi phuong ngang 45° (éhé’ch lén) VD"=' vJ2.
120, - SRR ' '

H) ‘ (H2)

1. Ngudi ¢ tam phai bin dén, ngém chéch vé phia trude mot goc
o, sao cho khi nguoi thit hai 2 quay tud M, dén M thi dan cing
vita dén tit O dén M.

R
o =t =0— 1)
v ,
Véi v 1a van téc dan so véi dat
 Nguéi 8 ngoai phai ngam nguge lai dé cho van toc tdng hop
‘ctia dan so v6i ngudi thit nhat, 6 huéng m,. . .
' vy  oR

sinog = —=— (V=vlavan toc dan so véi dat)
v v

9. Ngudi § tam lgi thé hon vi hailé :

a) Thoi gian dan di téi dich ngan hon

R R R
t1=-"‘, t2= T —_— = - R
. v Veosop  VCOSOy
t,>t, '

b) Van tdc dan so véi muc tiéu 16n hon :
Van téc dan ciia ngudi 1 so véi ngusi 2 1a:

2 2
Vig = YV + »’R?
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Van toc dan ctia ngudi 2, so véi ngudi 1 1a :

vy = Vv2 + 0®R?
: tig > Loy
1.21. -
s s L %h
a) Goitlathsigianroitudocualgiot: t= j—
Néu t = nT, T 1a chu ky quay thi nudc chi vao mét 16, ta ¢ :
2h 2n ' ‘
— =n. —
g ©
Vay : o = n.2n 2h , -neN. @
o e - o

- b) Néu t=(n+—1—)T

Thi 14n dau roi tal A, sau 1 vong va 1/3 vong roi vio B sau 1
vong va 1/3 vong rdi vao C, v.v..

Vay . (n+ )ZnJ_—z——l: )

" ¢) Tuong tu ndu t = (n + -;:)T ‘thi ban dau roi vao 16 A, tiép theo
roi vao C, tiép theo roi vao B. |

N 2 g . ' i
Vay : - on |5 3
i ¢ [ 3) "an @

" a) Dé ditng yén trén bau trdi né phai
S a) Chuyén déng tron déu theo hudng Tay — Déng -

8) Mat phing quy dao chita duang xich dao de trong hic vira
vin giy ra gia tdc huong tam.
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b) - Luc van vat hip dan déng vai tré huc hudng tam

| Fn GI\;[ 4mc02r
T
Suyra: r= G_IZI
- o
Thay G=6,67.10", M=6.10% =_2° _ -
© 24.3600

Tacs: r~19548 km
h=r-R=13148 km.
c) Van toc dai: v = cor = 1421 m/s.
1.23:

Goi vy, a 1a d6 16n cia van tdc ban dau, va géc nghiéng cha
vin dé nay.

Thoi glan chuyén dong 12 :

S iig Vg.sino
. g
A | D caocycdaisgla:
e vZisin?a (v,sinal.
SR Baax == 2g =E§ Olg J{.'Xg":?"";"tz
“Thay g=m/s%,t=1s. o .
Tac: iy =204m). 4,250m), | .

1.24.

‘ a) Quy dao phai di sat A va B va van toc vl 6 A phai nho nhﬁt
viia du vuet qua B. ,

Muén vay géc o caa v, tai A phai la 45°

CoEls o 2 2 450 .2 .
Khidé' IE=h,, = J1:©5"45 _Vvi

2  4g
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. /_AB_—' S - vf.sinQDé _ li_%_ :
: -8 g

IE =1/4 AB = 2(m)
Quy dao parabol y= ax? +bx + ¢

b = 0 (do chon hé toa do)

¢ =EO =22 (m)
Toa d6 diém B la (4,20) ,

1

Nén 20=16a+22 = az_g
2
, %2
=—-—+22
y g

b) Vitriném: Choy=0 A
Ta c6 2"176 = x= 4411
ném tu M hoic nguoc laitt N v6i MO = ON = 4\/_ (m).

1.25. Néu khong cé tuong thi vat di theo quy dao ciia vat ném
ngang. Véi I, déi xtng véi I, qua mat €D va I,'D’ dong dang
véi I,D

Tacé: BD =3BD =,30 m

P cao ctia chuyén niém ngang}
| h=AB=15m

‘Tamxa S =BD =30 (m)

Vg =— , t= {— .
t g :
‘g 10 m
v =s/_=3o‘/—=10 3 —.
° 2h 30 ‘/_'s

‘Vantéc tai D' :

= yv3 +2gh = /300 + 2gh = V600 = 10V6
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=103 .

v Géc nghleng caa van toc la 45"

v, = gof

1.26. Van téc v' lién hé véi v va v, bing cong thwc .

- - —
vV =v =V,

Ap dung dinh 1y cosin ta dugc: .
v'= (v(‘: +v2+ 2v'o.v.cosq>)”2 40 km/h

Ap dung hé thic trong tam giac tacé -

sing' = v sm(lSIO - ) ’
v
Q' = arcsin —3—'/—5 ~19°
16

1.27. Dinh luat chuyén d;%ng ctia cac dau B va dau A 1a:

yg=v.t -
Xp = ﬂ +m)? - vZt?
D‘inhll.uat chuyén dong ctia diém M:

‘fn+m)2—v2

Xpq =
n+m

v.t_.

Ym=
n+m

Lay dao ham ciia Xy Ym theo thoi glan ta duac thanh phan van . -
téc ctia diém M.

n v2t ]
Vi, =~ '
M 2,
n-+m ‘ﬁn+m)2 ~vi?
m
vy = v
¥ n+m

Lay dao ham cac thanh phan van téc theo thdl gian ta dugc

-~ clc thanh phén gia téc.
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SRR : (n+m)

By 3
[(n+m)‘ —v 24 r
ay, = O.
1.28.
a) Gia téc cua chuyé}x dong cho bo1
. a= Y.ﬂé. ' A 0}
t
. Tu ddy suy ra: vy=vp—at : ~ @

Né&u lay goc thoi gian 1a lwc o to qua dlem A ta b :

Spp = %a. Ztvpt o ®)
2 -
Ta(l)-(3)suyra: a= ﬂ—Bt—Zg’ﬂZ =2 m/s?
t o
vy =8 m/s.
b) Vi van téc 6 to lac khoi hanh v, = 0 nén ta c6:
Va=a. tA
2 N .. 2
SA=la.ti=-1~.a. Ya -='l'—vi=16m.*
2 , 2 a 2 a

1.29. Phuong trinh chuyen dong cua v1en dan trong tam go co the
viét nhu sau:

dv .

———k2 k hé s6 ty 1é

dt (k hé so ty 1¢)

(D4u trit ¢6 y nghia 1a luc can ngUdc chiéu véi huéng chuyen

dong).

Phuong trinh vi phan trén c6 thé v1et trong hai dang khac
nhau:
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Tréng d6: ds la vi phin cua quang duong di (g% =v)

‘Ldy tich phan ctia hai phuong trinh d6 ta dude:

h(v, - v)
v0v1>n(v—°]
v
1.30. Khoang cach gitta hai vat ¢ mot thdl diém t bat ky (1) dugc

xac dinh ti edng thiic;

: v —(Xz"xx) +(y2 -y
(X1, Y1), (%3, ¥3) toa dd tuong ting ctia vat 1 va 2 (chat diém)

Loai trit hé s6 _111(_1 ta duge: t=

Y1=Vt“g? , X =0, .

. t2
0 ‘ y2=vsm9jt—g-—2——4‘
. X, =V.cos 0.t
’Giéi hé nay ta dugc ‘
h 2=v t Jm =22 m.
131 Khoang cach 1 giiia hai hat tai thoi diém t bat ky la:

L=[(-v,t)?+ (I~ Vzt)?']uZ

Tim diéu kién cuc tleu cua ham 1I(t) ta tim dudc thoi glan ung
vii khoang cach cuc tidu:

_ vyl vyl
t‘min - 2 )
vy +V5
s [ = |11V2 *Vll2|
con nin T 2 7
VI + V2
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1.32. Néu goi khoang thdi gian gitta hailan bin la t thi toa dé clia
hai vién dan 6 thoi diém t bat ky la:

Xy = vgt. cos 0,
v / +2 '

yi=vst.sin®, -g —, ~
Xy = Vg (t —T) cos 85,

(t - 1)

*

yz":VO(t'—T)sin 62_‘

Khi hai vién dan gap nhau thi: : x, = X0, VI =Yz

Giai hé phuong trinh véi diéu kién d6 ta duge :
_2v sin(®;-0,) _. .
g (cosf; +cosBy)

1.33. Phuang trinh chuyen dong cua vién dan co dang
X= vO cos 8.t
£2
y= v0 sin 0.t — g —
2
0 1a goc tao béi vects v, va phuong x nim ngang. Khi vién
dan tring muc tiéu x = s, y = 0. Su dung diéu kién d6 ta nhan
dugc phuong trinh cho théi gian bay t ctia vién dan la: -
gt - av] P+ 4s?=0.

Giai ra ta duoc hai nghiém tuy thudc vao géc ban:

J— 1/2
1, = V" 1+ 1~Sg1 l
Va }'

L

1,=0,71 phﬁt VAT, = 0.41 phiit.

1.34.

e ik L et
a) Theo hinh vé thi chiéu cao h = r), siny. Khodng cach r, = il
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B

c)

d)

126

o . - ct.
Khoang cach: r,= —2
2 hl= -
. . ct VIrl
a dav: = = 2L
Tu ddy: X, = r;cosy 5 cosy ', T
X, = T,089 = 2 cosg |
2 = TCOS8Q 5 ¢ oy SR
- Xy X X x

Van téc may bay :

1 o .
. =c(ty cosy — t; cos )
e X; - X, _2 1 Y- 1y ¢

T‘—E(tl - t3) T——(tl‘tz)

Khoang cach tu may bay den tram tal thdl dlem truyen tin
hiéu th nhit:

Ty = h2+x§
vt ctycosy vty . t
Xg= ¥+ —L=2""T 4 L1 =(ccos +v)-L
0 1 9 2 5 ( v )2
' > =
. t, . t
do dé: ry = (%sm\y) +(c.cosw+v)221

]

b Jc +v? +2cvcosw

Vi tai thoi diém truyén tin hidu thd nhit, tinh theo chleu nam
ngang khoang cach til may bay dén tram béng Xp Nén may bay -
sé bay qua tram sau mot thoi gian:

Xo c‘cosq/+v t;

t = .
-V v 2
_ b 2T — t,(1 - cos y) + to(1 — cos ®)
2 tycosy =ty cos@
T -t sinz(EE +1t, sinz(—ql)
\2 2

hayla  t=t,
, t,cosy —tycosy



Dé giai bai toan nay chi can biét ba trong 4 sé liéu cho trong
dau bai, bsi vi chiing lién hé véi nhau bang hé thic.
Tty . ety .o '
h = ~“Lginy = —Zsing,
g SImVE o ene
L . R
tacla sin @ = = siny
2

Ching han st dung cac s& Ileu tx, t, va y ta dudge bidu thitc cta
van téc may bay :

1 ’ t2)
—c(ty cosy —ty j1 - — |sin” y
2 : \ 12

T
T-St -ty

c(t; cosy — y t% ~tZsin? y)

1 .
2|:T - ‘é‘(tl - tz)] :

Trong trtwng hdp nay .

ccosw+v t1
v "2

Lty 2T (b, —ty) +t cosy —t — tisin’

2 . tycosy - yt5 -t} sin® y

t =

1.35. |
a) Ky qhié\i van téc séng Am bing v, ¢6 thé viét diéu kién séng am
dudi kip may bay vao dang:

At +T)? ’
X= — =,
2

& day t 1a thoi gian tinh tit khi c6 tiéng né. Do db:

2 +2T-=Ly+T2=0
: . a



Diéu kién ton tai nghiém 12 phai thod man bat démg thc:

AT - 2)2~4T2zo, ticla T< =

2a

b) ‘Giai phuong trinh bac hai :

242(T- )t +T2=0
a

ta duge: t,

ty

Trong truong hdp T= 2— taco: t,=t,= —

{-4r-3) )

v
2a

Sau thoi gian t, séng am dudi kip méy bay, trai lai sau thdi gian t,
khi may bay c6 van toc 16n hdn van toc Am thanh may bay sé vugt

dau séng nay.

¢) Theo hinh bén, nhanh duong cong parabdn dién ta chuyén
dong ciia may bay, trai lai nia duong thang ~ chuyén dong
cia diu séng Am. Tang goc nghiéng cua nua dudng thing
bing gia tri cia van tdc song.
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tai hai diém ct clia cac duong
cong - ng vdi hai thdi gian t,
va t,. D6i véi thoi gian T, = ZL

a
dudng thing tiép tuyén véi

parabén ky hiéu toa d6 thaoi
gian cia diém d6 bang t3 tacd -

t;=t,=t,

D61 véi thoi gian T, < z—v- téon
. a .

2 4




Déi véi T, > ZL séng Am khong bao gis dudi kip may bay.
a : .

Cactoa d6 khong gian 14n lugt bing:

x,=v(t1+T)=v(y-— X{Y-~2TJ],
: a Vala

| x2=-«(t2+"1‘)=v(1+ 3(1—21‘)],'
. a a\a
"2
X =V (G + T) = —.
’ a

1.36. Ky hidu van téc cuc dai cua ban tay
tai thoi diém ném bang v, va van téc
ctia ngudi chay khi ném bing v. Dé
dat dugc khoang cach xa nhat viéc
ném phai duge thuc hién sao cho

. - - =,
hop van téc w = v, + v' cua hon da

hop véi phuong nim ngang mét goc P = % Diéu d6 c6 nghia

cic.thanh phin thing ding va ndm ngang cla w phai bing
nhau:

VoCosOL + vV = vysind,

hay vcosQl + v = Vo,\/ 1-cosa.

Binh phudng ca hai v& cua phudng trinh ta duge:

2 ,2

2 . 2
2vicos® o+ 2vvgcosa + VT - Vg =

PN
-Tu day cosa:% A 2_[,l]

Vo Vo

J

Binh phuong ctia hgp téc W thoa man hé thc:
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w v + vt +2vv0c0s0(

Thay biéu thiic thu dudc 6 trén vao, ta co:
= Vg+v\/2vg -v?. l

. ‘ _ .

i - A * N 7 . . L P v s

Khoang ném xa nhat khi ngusi d6 dung tai chb la x, = —2. Va

khi ném véi van téc w 1a x = w?g. Vay khi chay ngudl ném
vat ném xa hon dugc mét khoang

Ax=x—x0=1‘/2v(2)—v2.

- 8

1.37.

a)

130

Su phu thuge vao thdi gian ctia chiéu cao vat thit nh4t :
: hitvltfgt2/2 |
vacha vat thithai: hy=v,(t-t) - glt—t)%

Bdi vi tai diém gip nhau: h, = hyvat =t,, nén ta 6
1 1
Vit~ o865 = Vo (6~ t) - g (b - 4’

2v22+ gty
£y
2gt, - vy +v3)

Nghiém cua bai toan chi c6 nghia khi t, > 0. Dé dang klern tra
lai duge rang, diéu kién trén sé théa man bén gia thiét

Giéi ra ta dugc: 1;2 =

'Vl - V2 -

’ 2 -
O<t1<i, néu t,>
’ g - -8

_ t
Vay ta c6 han ché: v, > v, —gt. ,
V& mait vat 1y thi han ché trén c6 nghia 1a, 8 cac vat c6 thé
gip nhau trén khong thi vat thi hai khéng thé roi xudng dat
trude khi vat thi nhét duge ném lén.

t, vy

Trong trudng hgp riéng, khiv, =v,: t,= o +—.



,b)

Thay gia tri caa t, vao cong thUC vé chiéu cao h ndi gap nhau
va sau vai phép bién dox don gidn ta dugc:

o h= vty - 5gt§

t

- v. B 2v, + gty .t 2v, + gty
1 1

2 2(gt, - vy +Vg) !

- (4"% -8 2t1l2(V2 —v1)+gt1]t1
8(gt, + vy —vl)

' Gia thiét chap nhan trong dau bai va diéu kién vé v, dan ra 6

)

diém a) dam bao gia tri duong cla h.

Trong trudng hop riéng khi v, = v, cdng thic tré nén rat don
gian :

Khi h=vt; - %gt% =0. Tfrdﬁysuyra: ty= —

Tuong ty tlnh cho‘ tys h=vy(t, -ty _ —;—g(t4 - t;l,)'2 =0

tuddy t,= Vs +t;
g
R6 rang khi v, = v,, thi thoi gian bay cta hai vat bang nhau.

. -2
That vay, khidé: t,—t, =t,= by
g

1.38.

a)

Céc phuong trinh chuyén dong :

% = VotCOSB; y= votsinB — %gtz
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Khoang (»:échvcﬁ'a vién dan dén sting céi :
r= ‘/xz +'y2 =J(votcos B)? + (votsin B - —;—gtz)2

o= %ngtz +4vi - 4vigtsinp

" b) Tim khoang cich R
Phuong trinh quy dao (parapén) : E

- gx?

y=xtgh- 2vZ cos? B
Phudng trinh dudng thing (suon d6i) :
o y = xtgo _
A va B 12 hai diém cét nhau ca cac ham trén, vay trit cac v&
ctia ching cho nhau ta dudc:

x(tgo — tgf +———)=0.
‘ 2v2cos®p
Phuong trinh cé hai nglmi:m, nghiém x=o ng véi diém Ava
nghiém thi hai dng v(n diém B:

2v(2,_sin([3 - a)cosP

ovZcos?B . .
x= Y098 P op to) =
g . geosa

Lé& duong nhién tai diém B ta c6 hé thic:

o 2 i

y=xtga = 2v‘0 sin( . atgo cosp
' gcosa

Khoéng cach AB = R = x/cosot. Do dé :

e R= 2vg sin(ﬂ.— a).cos‘B

2
gcos® a

Tim gia tri cuc dai ctia R phu thude vao goc B
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dR .___2_V°__ [cos(ﬁ—a)COSB - Sln((ﬁ’a) sinf]
dB gcos a -

gy -
=- v(; cos(2B—a)=0

gecos“ a
T day cos(2p-a)=0, tic 2B-o= g
vay = ln + }-a
' 4 2

Nhu vay, khi géc o cho truéc mudn dat dude tdm xa cyc dai
ngudi ta phai dat sing c61 nghiéng dudi mot géc B xac dinh
nhu trén. Thay goc nay vao biéu thic ctia R va sau vai phép
bién d6i don gian ta dugc:

2 .. oAy n o .
2vysinl —a + — + — {cos| — + — v 2
R — 4 2 4 2 = Vo

max 2 ” . T
gcos® - g(l+sina)

. A . ki3 ,\. . ~ - R A A
Khi o — 0, tac p —> e cbng thuc trén caa R, chuyén vé cong

thic tAm xa cuc dai ca chiéu Xién v6i van toc ban dau v, :

2 2
R=-Ysingp=0 .
} g g
1390,
a) Toa d6 (x, y) cua dlem A phu thudc vao thdl gian t theo quy

luat :
x=bt; y=-ct?

Loai trit tham s0 t ta dude phu0ng trmh quy dao dang
parabon
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b) Lay dao’ham ctaa r theot, ta cé:

V= b? +4c%t? a = 2c.

tga:..i:.__l?_ N
T vy ct
-
. S Ar - -
d) thz—E'»:bl —CtJ

~ D§ dai cta véc to van téc trung binh tudng dng 14 :

vg=vb? +c’t?
1.40.
. v
a) Tudiéukiéna,=a, tacs: v= Y
b, R 1 . dv dt . s A 5

Tich phian phuong trinh = R véi diéu kién ban daut =0,

v R
E 3

v = v, ta duge %'— vl =—}% hay v phu thugc vao thoi gian theo
0 .

dinh luat:

Vo .
%)
R

Chu y ring ds = vdt. do d6 :ds = — R.d—v'
: ) v

N
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Tich phan phuong trinh nay, ta tim dudc
S = (Inv - Invy),
hay v phu thudc vao quang dtwng s theo dlnh luat:

V= ve

b) ' ‘/at + a ,,\/—

v2 vz =

a= —y2=-L2eR 2
R R .

141, A )

a) Phuong trinh tham s& mé ta su phu thudc toa do x, y caa hat
vao thoi gian t nhan dugc bang cach lay tich phan phuong
trinh sau : :

= £vxdf =bt,

; Ct?
y=] v-ydt=¢[xdt=bc—2—,.

2
Phuong tinh quy daoctia hat: y= %
b) Ban kinh cong cua quy dao:
. 2
p=—-=
a

2 _ .2
a® —ajy

" Modun vec-to gia técla: a=bc
Modun vec-to van toc 1a : v = vyb? + c2x?2

Vi modun vec-to gia tdc ti€p tuyén a, = v, nén :
. 3 N :

_b 1 c?x2 )2 -
p . +. b?
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1.42. -

=

b)

)

d)y

1.43.

a)

b)

1.44.

)

b)

136

. _ds
vV = — = cs, exp (ct),
dat P (ct)

A= © Soexp(ct): ,
a,= a,tge = c’spexp(ct)teo,
Béivip =Y nén:
. 'ani
2.2 2 . ’ ’
t ‘ S ‘
e p = C—SOM. = Soexp(ct) ctg(P = SCtg(P

c2s0 exp(ct)tge

Tu tinh chit dao ham cla véc to c6 4 dai khﬁng' ddi sé la
mot véc—to vudng gbc t6i nd, ta suy ra cac két qua pha1 tim

“trén. That vay, ta c6 thé viét:

T ﬂig'l'_d-(r}:l d 2 =0,
Vay : r= —; =cdnst;

Mit khac, vi r L %—5, nén tich r x %_1 = 0 chi c6 thé tdn tai
" dg | q -

dr

"khi & =0, tic ¢ phaila mét véc td khong d6i : r = const.

dq

v=s= ‘/7 x? +y? ldy daoham x va y ta ﬁhén dude: s = b(ﬂ
Tich phan phuong trinh ds = bodt ta duge: s=bo o

- - R B N .
Géc o gilia hai véc—td v va a €6 thé xac dinh tif cong thic:



145,

‘Gia téc hudng tdm ap, = —

: 2 2
o [x+yJ .
Odayp= ~—

- -

{v,a)
va

coso =

Dé théy ring tich vo hudng : (v,a)=v,a,+v,a,=0

Dodé . cosa=0 hay o=

| =

Cong hai phirang trinh véi nhau ta dude:
: 2b
T}Al'ay‘ vao phuong trinh dau ta duge phuong trinh quy dao

. x+y= 2b‘e°‘, dodé e%=

Day 12 phuong trinh hypecbon. Hat sé chuyén dong mot
trong hai nhanh ctia dudng cong nay. Binh phudng van tdc:
v2=x2+ y 2= 2b%c(et + e_Zét) o

v2

p

N e

1a ban kinh dﬁbﬁg cong cua quy dao.

Xy-Xy ' '
) 2

Do dé6:. ay, = - 2bc® V2

_ e2_ct +e—2£t

-

Gi4 tri cyc dai ctia gia téc huéng tam xac dinh ti diéu kién

da ., :
,—h—t? 0; tac: - , ‘ , -

CeoeX=0 = t=0

D& thdy rang, khi t = 0 ban kinh cong cta.quy dao la nho
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1.46.

1.47.

s

138

nhat, nhung lic d6 van téc cta vat 1a cuc tiéu. Vay can phai
kiém tra xem tal diém nay gia toc hudng tam dat gia tri cuc
dai hay cuc tiéu.

Tinh dao ham baflc- hai ta dugc dd < O,-vé nhu vz’;y tai
t
b P

t =0 gia toc hudng tam dat gia trl cuc dai va bang ad = 2bc

2
Apt
2

2 v
'y2=4X2[1"'§?] ' x| <a, |y| <
a2 | <a, |y| <a

y=x 3"4;2’ , x| <a, |y| <a

Ta chon hé ‘toa do
chuyén dong quay véi
truc va géc cia hé
ndm trén truc quay
cua may tach. Trong
hé nay phuong trinh
mé  ta- dang rdnh
déng nhat véi phuong -
trinh quy dao notron.
Ta thdy tai thoi diém
t cac toa dé ndtron .

_ chum
" notron

ranh mdy tach (quy dao

bang: ' ! notron so véi tryc)



1.48.

Pé khao sat sy thay ddi gia tri van téc cha vat, ta tinh v*

x=(R - ‘\iz‘t)c'olscotr =R - l(p )'cosq).'
[ON

y£= (R = 'vt)sinwt = (R - A ¢ )sing.
» o

Day chinh la cac phuong trinh tham s6 cia ranh may tach.

St dung cong thiic cos2et = cos’et — sin®ot ta dé dang tlm
dugc phuong trinh quy dao. D6 1a

mot doan parabén c6 phuong trinh Ty
2 . 0, c)
y =¢ - b—zx" bi giéi han trong

ving || <b va |y| < c. Vat dao

VL

hinh Lissajous) gitia cac diém _
quay (b, —¢) va (-b, —¢). b,-c) (b,~¢)
Diém (0, ¢) dat dugc khi ot =nn

Dlem (b, —) dat dugc khi ot = (4n + 1) /2

Dlem (-b, —c) dat dudc khi ot = (4n +3) /2 trongdén =0, 1,
2.

dong trong cung parabon (vé ra \

]

v?=x?+y? = 0*(16csin‘ot +b?)cos?mt

Diéu kién dé van toc dat cuc dai la :

' -(%;- (v» =0 hayla @3(1602c052mt - bz)sin?&t =0

Tu day suy ra hoc sin2wt = 0 tic 1a khi ot =—

. b\ 1 b\
hodc cos2mt=|— | ,tic khl_ ot = + —arccos| — | +n=n
SRR ac) T T2 4c

C

Diéu kién thi hai chi ton tai khi'cac bién d6 b va ¢ thoa man
hé thiic 4c > b. Nhu vay, trén cung parabdén xuit hién 5 diém
khac nhau (ba diém xac dinh béi diéu kién thi nhat va hai
diém béi diéu kién thd hai) tai day Jan téc nhan cac cuc
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1.49.

Néu 4c < b, thi van téc dat gia tri cuc tri chi d6i véi ot =

tri. Tai dlem quay (ot 1a boi lan 1é cua 7/2) van téc v = 0;
tai diém (O,c) van téec vo = b, trai lai tai diém

2
1 arcos (Z—) + nn van tdc dat gia tri 16n nhét bang:

B 20c [1;[4—1]2}

nn

Trong truong hgp nay téi diém (0, ¢) van tdc sé 16n nhit.

Gia téc cua vat :
A . |
-2 .2)2 1
a= [ X+y J = a)2(b2 sin®ot +16¢? cos?20t )2 .

Tai cac diém quay gia téc dat gia tri

b)
=)
Ta chon hé toa dé nhu trén
hinh. Tai th(n diém t=0 ché
diing & goc hé toa d9,.con
truc. x huong vudng gbéc dén

quy dao cua thé va thé ding
& diém-cit truc do taia

“a=4co? 1+E .
. . /\y

" Tuhinhvétacé: = . N
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v’(a—x)gl =wt-y
“dx .

()

~Can leai trit thai gian'kh(”)ivp*hUOng‘trinh"néty'.' Pé lam didu

~dbé, ta éh\i~y'r§1ng v = %:-, & day s doan dudng qhé da chay

dwe v o .
Vi ds)=(dx)+ (dy)



Vay: dt==J1+ [dy) dx
: v dx
Pao ham phuong trinh (1) theo x ta duge

a2 y dt
dx dX

2
(a - X) d_y_. = _Vz + [g)
dx? v V dx
Dé giai phuong trinh nay ta nén dat gl =z, khi d6 ta cé:
v o X
dz - dx
=c
1+2°2 a-x

& day ty s6 - ki hidu bing c.

v
Tai thoi diém ban dau t = 0, thi x = 0 va :_yz 2=0,
. X
do dé: 'dz =Idx

].~P~Z2 oa—x
tu day suy ra :

1n(z+\/1+zz)=—cln(a—xj
a

) c -C
Vay : 'z=d—y=l( a ) —l( a )

dx  2\la-x 2{a-x

Thyc hién tich phan don gidn ta di &én két qua

-C C
y=§{a.<a-x)“0- a (a-x>l-CJ+
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Ché dudi kip tho néu y(a) 1a dai lugng htiu han. Trudng hgp
nay ¢6 thé xay ra chi khi 1 - ¢ > 0, tic khi v > w. Trong
truong hdp ngudc lai sb > hang thit hai trong ngodc vudng phai
tién dén vo cung le X — a.

Thd chay méot khoang d\Idng y(a) = I-—— = 90m trong thoi
¢

gian t = l(—) Cuang trong khoang thoi gian nay ché chay
w

dugc ot khoang duong

s=vt=' 5 :100m. .
1-c i

1.50. .

b)

142

Khoang thdoi glan tit thoi diém t = 0 dén hic ding 1a1 t, xac

dinh tit diéu kién van tdc goc tic thdl w(to) = @l =0 tic la:

w|,,=0=a-3t;’b, ha tZ 2
l 0 y 3b . B M .
Gi4 tri trung binh cfia van téc géc trong khodng thdi gian t,:
(1)“; = 9?—°2= a - bt? hay la o= _2§a_ = 4rad/s.
0

Gia tri trung binh cua gia t6c géc trong khoang thdi gian t,

A ol -l _
gtb = —01 = ———————to t=0 = —3bt0
At to

hayla e, =-v3ab = 6 rad/s”.
Gia toc géc lac dung lai :

vslto =(:l.) =_6bt0

to ©

hayla ¢ =-2+v3ab =12 rad/s*



1.51.

Hé toa dé dé cdc

a) Chuyén dong

b)

s

Ve = vgecosot + vetocos (—2— + ot)
= v, cos ot - vytwsinor,

v, = Vosinwt + vot@sin (5 + ot),

= vgsinot + vytocosot
X = vytcosot,

1y = v,tsinot,

Quy dao

X - [}

ety
0

'H¢ toa dé cuc

r =V,

¢ =0

r = vgyt,

o =ot
S

r=0,
®

Dé& dang kiém tra dugc ridng néu thay x = rcosQ, y = rsing
vao cong thic dién ta quy dao trong hé toa d6 dé cac thi ta
duge phuong trinh quy dao trong toa dd cuc. Quy dao la

dudng xoin 6¢ Archimedes.
Vén téc

v = ‘/vi + v}z,
‘/vg + vg(o21:2

!

2
Vo 1+ (D-‘tz

ya

Y
=
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¢) Gia téc
a,= x R (2sinot + otcosot)| a, = 1 —i(pz = ~ vote?
a, = y = \}ow (2cosot — otsinwt) |ap= rq>+ 2r¢ = 2ve0 7 .
a= a? + +a;2', = Vomm
Yﬂ\ | -

] A

<]
4

3%t

a=v=yVy )
) 1+ 0)2t2 ) yA : -
Tit day c6 thé tim dudc a,.
2,2 -
_ [ 2 vow(Z + o0t
a,= ya“ -a; = A
‘ 1+0%t? »

d) Ban kinh congp:

-2 4

z vo(l +o’t? )%

a, m‘2 + 02t? ' '

Gia tri chia ban kinh cong dién ta theo ¢

_vofieot)
(O w2+<p2 ’

<

|

p:

¢) Chidu dai toan khoang duong trong hé toa 6 khong chuyén
dong ma bo dita da. trai qua. :
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T T :
R
S = J.vdt=j‘/x2+y2dt, viT= —
. Vo
0 0
il
Vg
dod6: S = !vo lvro tzdt—vco '”t2+—dt
' 0

1 "
lvom t —1—+ t? + — arcsinhot |
2 % 02 . o

1 R o’R? 1 oR
= — 1+ +—arcsinh| — ||.
2 °lv, vi  o? Vo

|

|
<

=)

1.52.
R n
a) Theo hinh, a < 2 Ay |
v
v o ®
L = cotga V€
Vo o p
me . aw . “s
Bai vir giam, viyr<Ovav,=-r Ve
[0

R 4

Dua v, vao ding thitc ta duge:

r =~ vycotga = ~ recotgo

£=—(i>ctgoz.
r

Tich phan ca hai v€ clia phlwng tnnh theo thai gian:
Inr=A - octga, Inr(0) = A = Inr,
Tu day r(p) = ree—*te

Quy dao ciia diém c¢6 dang dudng xodn 6c logarit (hinh).
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oy ' : yA ' yA

/ u: ) / qu‘P A," / apé
SN

b) Ky hiéu ctga = a >0 ta c6 r = roe-*" Chiéu dai caa quy dao,
tc khoang dudng. ’

t —
s = jvdt = ‘Nvf + vﬁ dt -
S0 0

S ditv,=-1,v, =1, ta duge :

t . 2 .
s = J‘Jrge'za“’ach2+y%e“2a‘!‘cp dt

0

' t o0
r, vi+a® je"a“’ @dt =rovl+a’ je'a“’d<p
0 ‘ : 0

o

—ag
[ o€
Ty 1+a%2=——|

—a
0

1

a?

it

=ry.j1+

Thay tré lai a = ctga, ta thu dudc :

s = royl+tgla = To

Ccos

- Trong trudng hop, khi a < %, tic ctga >0, ta cb chuyén déng

hitu han theo dudng cong xoén ¢ logarit. _

- 'Troil_g trudng hop, khi o = g tic ctg = 0, dudng cong quy dao

chuyén vé dang r = r,. Trong truong hdp nay viéc tinh d% dai
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toan phan cla quy dao trd thanh vo nghia, bdi vi vat chuyén
déng dai v6 han theo vong tron.

- Trong trudng hop, khi o > g, tic ctga < 0, khi d6 chat diém

%huyén dong theo huéng xodn 8¢ logarit nhung khoéng cach
cia né dén géc hé toa do ting dan. Trong trudng hop nay
chiéu dai quy dao cuang nhu thoi gian chuyén déng 1a vo han
va khong can phai giai cau héi b) ctia bai toan. :

1.51.
ct N N P
a) o= , ti day ct = va cudi cling
1-ct ¢+
- P _ T o .
r=ry(l- = - .
o ( o+1 )‘ o+1
Quy dao ctia diém la dudng xoén 6c hypecbol, dudng tiém can
ciia né tao thanh géc m - 1 vdi chidu dudng cua truc nim
ngang.
o
b V. =—crg, v, = —2
) r @ T 1-ct
v = X V2 - 2ct + c%t2
1-ct .
4 \2
’ T,
= IoC 1+(£‘-’-J =c L r2+r02 .
» r r
2 ' 2
- S he ¢
<) . 8= r-rp?=—r — 7=,
(1-ct) . T
e 2¢%r

8o =21 +rp=— 2cry) ——— + =
g “a-et)? -y
L 2.4 ' :
a= S ;’0 ,
r

Vi luén luén thoa man diéu kién r > 0, vay trong trudng hop
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1.52.
_ béngc, van tdc may bay

148

khi ¢ > 0 thoi gian chuyén déng la hitu han va bing T =

Cc

Khi d6 diém chuyén dong theo duong xoén &c va khoang cach
clia n6 dén gbc toa d giam tuyén tinh theo thoi gian. Trong
trudng hgp c.< 0 thdi gian chuyén dong khéng phai hitu han

va khoang cach cta diém téi g

khong ngiing.
Ky hiéu van téc am

v. Khoang cAch may
bay .dén goc hé toa do
phai gidm dé sao cho
am thanh truyén tu

didm r, dén dong thoi

véi Am thanh truyén ti

r (hinh), hay la:

yAr

d

oc toa dé dudng xodn Bc ting

-d

tua ddy r(t) =ry-ct

= const

V,=E-r=c
Bai vi v= vEevi
Vay:  v,=const
Dodé:  tga= -+ = -——=-—,
vr
_ ctgo

r .

Thay r =1, - ct, ta dugc :

512 _ ctgo
dt 1y-ct’
L&y tich phﬁn ta-duge :

¢ = - tgalnA '(EQ - t)=-tgaln(rB),
. c -

& day A 1 hang s6 tich phdinva B= —.

-r ¢
hayla do= tga
To
U
C

A
c




1.53.

Ocrgts

Cudleiing r= —e-
. B

T cac diéu kién ban dau r(0) = r, va ¢(0) = 0 suy ra —é— =T,

" c A L
DUa ctga = — = vao cong thidc cua r
Ve .

JV -V \/V —~C

ta thu dudc dang cudi cung ctia phudng trinh quy dao

~C

re) = roe ™

Véy quy dao cia may bay 1a mét dudng xoén 6c logarlt Tu
tinh toan cho thdy phi cong phal lao may bay xudng dudng
béng tai vi tri cach ndi cac ban ctia minh ding mét khoang :

—c(a-B)

d= roe"v -t

C6 thé tim dudc van téc goc va gia toc goc tic thoi béng cich
14y dao ham 9 ¢:

¢=0=2bt, e=¢=2b.

St dung biéu thic cho thanh phan gia tdc tiép tuyén va phap
tuyén :

v2

R

a, = R.g, a,

= o’R.

Ta sé nhan dugc dinh luat phu thuée vao thdl gmn cua gia toc

toan phan a:

a= Jal+a? = tv*,‘/lv"’ 4b2t4 .

Vay tai thai diém t = 2,5s, gia tc d6 bang : -

__V/ 2,4
t 255 = ¢ 1+4b%t It 25: = 0,7m/s%.
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1.54.

1.55.

1.56.

. D6 1a dudng xoén &c 1ogarit.

Vi: v, =r = a.e®, v, = r¢ = br, cho nén néu tich phan phuong

trinh d6 ta dugc :

a
r= j_a.ektdt = Eekt +¢y

o= jbdt = bt + Cy

Hing s6 tich phén c,, ¢, duge tim tit diu kién chat diém bit
dﬁu,‘chuyér_‘x dong tit goc toa dd (r =0, ¢ =0, khi t = 0). Do do:

a

r= 2k -1
e b
(p'=bt.

Phudng trinh quy dao caa chit diém D
] LR R
‘ r= E{eb - 1}
k .

N&u biédu thi géc giita vécto © va b la a thi:

N ) v
=b.cosa=b =
: v

métkhéc v;ia¢'=vvév=x do d6: 'dv=bv(—13.
Tich phin phﬂdng trinh nay véi diéu kién ban dau v =0 khi
x=0ta (iudc v2 = 2bx hay v = V2bx . o

Gia thiét: rang vong tron lin doc theo truc x cua he toa do
con tai thoi dlem ban daut=0 diém khao sat niam & goc hé
toa do. - :

a) Phuong trinh chuyén dorig :
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x =vt-RsinXt, y=R(l-cos—t)..
sin= oy (I-c R)



Phufdng trinh quy dao:
x =R.arccos (1 - %) - y2yR - R?

‘Day la phuong trinh-duong cohg xycloid.
b) Khodng dudng s ctia diém khao sat : _
. ‘ 27R T

: T V. 1 ~
= [vitdt = [ (x2+y2)dt =2 in—t
s (;[v ’J(x +y) VJSIHZR
. o
: =54R.coslt ' =8R.
]

c) Giatricuagiatoc: a=w?R = %
1.57. Céc phuong trinh : x, = Rg, y, = R mé ti chuyén déng ctia
tam dia, 6 day x,, y, 1a toa d6 ctia tam dia, va ¢.1a géc cyc. Ta

tim su phu thugc cha géc ¢ vio thoi gian. Trong khoang -

~0<9p <21t,v=2R(psing :

Tit day: ‘%t = sin gi do

Tich phan phuong trinh trén ta duge :

v 2cos 2 4 C
. 2R 2
- dday C la hing s& tich phan. Do d6 :
cos? - 9 - lt—
2 2 4R
L. | C wt)
“hay la: = 2arccos | — - —-
Y ¢ ( 2 4R) |
X s . NN ‘A N . : 4R
Hang s6 C xac dinh tit diéu kién ban dduo=nkhit= =
: R o \'2
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. C.=,2+2cosg~=2

Cuéi cung: xo = 2Ra}ccos(1 - —vi) ;f
, 4R )
~ y=R | |
1.58. Theo hinh khodng cach ctia diém trén mit cAu dén truc quay
. OO'bingr = R sin®. C6 thé xay ra ba trudng hop: ‘
_ Néu cosb = %,thi si.n(;)="R2 - QR_ vakhidsr=vR?2-d% =1,
(diém' ném trén vong tron lan theo mét thanh)  (hinh a)
- Néu cosb < %, khi d6 r = Rsinf > r, (hinh b)

Néu coso > S, khidor=Reind<x,  (hinho)

ww e

LU

AC=r<r,

Rsin6

JRZ - a2

mét diém bat ky dén truc quay.

Dung ky hiéu A = ta co thé vist khodng cach cla

r=Ar,=A YyRZ-d?, dday O<A<
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D& thay rang ba trudng hop néi trén tng véi cac glatriA =1,
A>1vai< 1.

a) Ta hay tim cAc phuong trinh chuyén dong cho diém A ma tai
thoi diém t = 0 toa d6 clia né biang x =0, y = r, - r. Theo cac
 ky hiéu nhu trén cac hinh vé va néi dung bai toan ta co:

- Vo Vot

x=0F=0B-BF
vii OB"EB=r0,(p—v0t

BF = AC sm(p Ar sing = l\/R2 d? sin Vot

o

Vay:x = 1, (¢ - Asing)
= \/Rz — Asin Yo ]
[JRZ d? JRz—d?

Tudng tu :
’ y .= AF =BC - ACcos¢

ro(l—xcos¢)=‘\/R2—'d2 1—Acos—L°t—— .
’ VR? - 4°

Day 1a nhiing phudng trinh tong quat cho moi gia tri A thoa
man cac diéu kién cia bai toan.

Ta suy ra trlwng hogp riéng khi A=0, tdc sin =0, la diém A
ndm-trén truc quay. Cac phuong trmh chuyen dong cua dlem
nay cé dang rat don gian:

x=vgt, y= yRZ - d? -

b) Xac dinh gia tri cia ¢ tit phuong trinh ctia y va thay vao
phuong trinh cta x ta tim dugc phuong trinh quy dao.
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Y = ro(l = Acosp), ¢ = arccos rok—y , Az0
. ro -

x = ro(@ — Asing)

. : ro -
= ryarccos -

Y Argsin (arccos o7y )
Ar, : Aty

, S 2
= roarccos 03 “Arg 1o Y
: Ar, Aty

= roarccos 2 ‘/(hz - l)roz- + 255y - y*
AT ' R

' (52 12
vR? - d? arccos i—_—d—i -
' VR? _ g2

Jo? INR* - d2)+2y R% _ 4% - y?

Pay la phuOng trinh téng quat ctia quy dao xyc01d Trong
trudng hOp, khir=1 phudng trinh c6 dang don gian hdn

\/R2 ~d2 arccoS—ﬁ__—z;x - Jy(ZJRz —d2 -
: . R* -d

"Trong trudng hop : '

A =1 quy ddo ctia diém A la dudng cong xycloid thudng,

A<l quy dao cia diém A 12 duong cong xycloid rit rigén

A>1 qu¥ dao clia diém A 13 dudng cong xyclmd kéo dal

| Dang cua nhlmg quy dao nay dién ta tren céc hmh 77a,b,c

duéi. TnIdng hgp rleng khi X = 0 quy dao l1a dudng thang co

phu(mg trinhy= yRZ -42 .



1 VA
=1
VR |l
X
2.0 ya
S|
VR™-d’+ Rsin® |---- '
VR’- ¢’ - Rsind >
X
3 ya |
e M A<l
VR*-d’ + Rsin® wreeagenenn eeelss
%~ ¢ - Rsino
' X

on\R-d° 4nVR-d>

c¢) Ta xac dinh ban kinh cong p cﬁay(luy dao theo cong thic :

3
p=
SRR LA
x =1, (¢ - Asing), x= ro@ (1-Acos@), x = Arge’sing, ¢ =0
y =15 (1-Acoso), Yy = AT (@sine, y =A r @’cos@

Sau khi tinh x? + y? va xy - yx va thay vao cong thic trén ta
duge: .
3 3
- 5p9°(1+2% ~2hcos@)? _  (1+2% - 2hcosg)?
Argp’|cos ¢ — A 0 Alcos ¢ - A

3
(1+22 - 2% cos —2% )2

= ’RZ _ d2‘ VRz '—dz

vot .
€08 ——2—— _ A

vR? -d?%

A
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1.59.

Trong trudng hdp A = 0, céng thic trd nén don glan rat
nhiéu: <

1

Vot
2 /Rz‘._ 42

T két qua thu dude ta thay ban kinh cong dat giék tri cuc dai
khi ¢ = (2n - 1), tic d61 véi

x=2n-1)nvyR?-d?%, . nlasdnguyén.
Khidé : | |

2 2 i
Puax = Yo d+1) = d+ }\) .VRZ _d2"'

A A

p= 4rosin% =4yR? -4d? sin

CUC tidu cta ban kinh cong iing véi cac goc ¢ = 2nn, tic :

, x—21rn\/R2 _

__~ufmz_a—nz
min 0 ;\ Y

/R? - 42

Trong truang hgp dic biét, A 0, khi chuyén ddng theo
dudng thing ban kinh cong p c6' gia tri vo cling.

Theo dinh nghia ca van téc mit s = %rz(p ,ta thay gia tni

nay vao biéu thitc cho trong dau bai :

Ta xhc dinh su phu thugc clia r vao thdi gian

v, =r=b, r=ry+bt

Thay biéu thtc thu dugc vao phuong trinh ctia ¢ :

156 -

d a _a, Ty+bt
2. . 0—gy= —In2——
dt 1y +bt b T,

“Tu day ta xac dinh phddng trinh quy dao



b
o= il P hayla r=rge?
b 1 :

Quy dao ctia vat la dudng xodn éc logarit. Phuong trinh
chuyén déng.

r =71, + bt, (p=iln1+£)—t
b | 1,
Khi t ting géc ¢ ting theo va vat xa dan tam cha dudng xoin
_ oc.
'1.60. Ta tim phuong trinh chuyén dong trong ’Eqa d6 cuc. Theo
’ hinh, ta phén tich véc to gia téc thanh cac thanh phan :
a, = r-re*= - rye?

Ay = TP + 2r@ = ryQ

boivi r(t) =1,
Tim su phuy thube ¢ (t) ti hé thic :

a
tga = _° —_ .%
a ®
Ki hiéu ¢ = u ta c6 thé viét : _ug =tga, dodd 1. t.tga+c
: u u
: _d . t
Vi u= 2% nén de= _a
dt . ¢+ ttga

tiudiy ¢ =ctgalnjttga +c| + A
Vi t cac diéu kién ban dau :

0(0)=c.tgalnc+A=0, ¢0)= 1_ g
C




o(t) = ctgaln(wyt. tga + 1).
Biéu thic cia ¢(t) c6 nghia cho moi t. khi :

t.agtga+1>0 hayla o< —g

Trong trucng hop a= 0 ta cé: ¢ = o, @(t) = oyt tic chuyén
dong la chuyen dong déu. : '

Trong tru0ng hogp o=—; a,= L.

Dt gia tri goc o vao nghiém téng quat md ta sy phu thuée

gia trl goc ¢ vao thdi gian ta dudc ngay cong thic

1.61.

a)

b)

158

- o(t) = In(wet + 1)

Doc gia hay xét kha ning xuit hién truﬁhg hopa=Z.

3]

v(t)=a.t, vay ta dudgc :

2 2,2
v agt
an(t)z'—r—=

Ta didn ta gia tri a, nhu ham cda géc ¢ . Gia tdc goc € = a/r,
. 12 . ,
¢ =g, dodbo= %

Thai gian t? = 2¢/g, va nhu vay:

2.2
a (Q)= gr2e =2¢.r.0.
re

a=2t aZt* +r% . Tatim sy phu thugc gia tri gia t6c vao goc .
r . .

Ta duge a(e) = s.rJl +4¢% . Ki hiéu géc giita véc to ban kinh

clia vat va véc to gia téc bang géc . tit hinh vé ta c6 :



' !
tgo = - tg(nm-a) = - B &

r

2
a.t

Gia tri ham tga nhu ham cta théi gian : tga = -

' 2,2 :
act o 1A
c) a,= L =a, tiday t, = "i
T at

Sau thoi gian t, ké tit khi bat dau chuyén déng vat dat dén
diém B. Tuorsg Ung véi thoi gian d6 ta c6 goc

a r
_ &t} "\ a,

1
P= ==

Tu day ta thay chiéu dai ctia doan cung giiia cac diém A va B
N A Tr
bang: s=rg,= =

2
1.62.
i AY AY
L -
v
_é
Vi L ek L2
=
. v, :
0 X ) X, X

a) Theo hinh, tacé:

LTy
Vy=Vy Sln—IJ— =V, V.=V,

. , . g MY -
Vay v= v +v? = [y2 ivigin? Y
° X y 1 0 L

b) Tu phgdng trinh cla v, suy ra y = vt (bén cac diéu kién chon
~ban dau: x(0) = 0, y(0) = 0), vay (hinh):
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.My
vV, = vgsin——t
; L

Tit day : x = jvosm_ﬁ Vol i
' L v,
voL
NhunngX(O) 0— —2"+c, nénta dugc:
vy ,
_"L o oav.-L :
XZYO—Llfcosfv—lt)=————vO sin? ol
v ‘ vy . 2L

Dit v;t = y vao phuong trinh nay ta dugc phuong trinh quy
dao :

2_‘,2_].:1 Sin2 E
7rv1 . 2L
Thay y = L vao phuong tinh quy dao ta duoc khoang cach x,

ma dong chay da dua con thuyén tit diém xuat phat dén
diém cip bén bén bd d6i dlen :

_ 2vyL
v,

- 1.63. Tit hinh bén ta c6:

Xp = rcos@ + Icos6

Béivi ¢=ot,

. rsin
s1no = hd .

: [ 2
Vay ta duge: x5 = gcosot +1 /1 - -rZ—Q— sin® ot ,
hay la . Xg = gcosot +yI2 — r¥ sinot .

. rcosot . )
Xp= —rosinot| 1+

\ VIZ-r’sinot }
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1.64.
a) v(t) =at’+bt+c
. A:4a+2b+c=8
B:16a+4b+c=9
C:100a+10b+c=0

Ap dung céng thiic Cramer vao giai hé phuong trinh trén

4 2 1
W=|16 4 2|=-096,
100 10 1
1
W.=|9 1|=24,
10 1
4 8 1
W,={16 9 1|=-192,
100 0 1
4 2 8
We=16 4 9 |=-480,
100 10 0
va do d6 azwaz_l, b=ﬂ=2, =W _g
w4 w w

. 2
Tir day ta cé : v(t)=—t? +2t+5

b) vo=v(0) = 5m/s

¢) Van téc cuc dai suy tit diéu kién 3—: =0, tie Ia -
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Tu day tim duge thoi gian tuong Ung :
tdinhz 4S’ Vinax = V(t‘dinh) = 9m/s
d) Vé db thi cho phuong trinh :

2

(2
t)=- — +2t+5

v(t) ”
e S(t,-t)= rV(t)dt

S= J:(-i# L 2t45)dt=171m
4 3

1.65.
2 | 42
a) x2+y2= b_.t_d_.z
d
Quy dao cua diém chuyén dong 12 mét nita duong cong
parabén:
, a2z
r= x% +y? + 2
=t Vb2 +¢? +d%?
c
= arctg —
¢ g b
0 = arctg dt
b2 + c? X
2, .2 2.2
b) v=r=b +¢° +2d°t
vb? + ¢? +d2t?
. e —>
1.66. Ta chon hé toa do nhu trén hinh. v
a) V, =Y =V, ¥ = Vot
y? >
Phuong trinh quy.dao: x= 5 X
P
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dodé: x=

2 2 2,2

v . v Vol

b) Viv,=x=t-2 nén: v[—ot,voj, v=v, |[-X—+1
p 1Y 1

¢) Cac thanh phan véctd gia toc :

o o2 2
'av—O,O, a=v—°.
p p

d) Gia téc ti€p tuyén: a,=v= Yo
vat?
2
p
) g2 p?
Gia toc phap tuyén: a,= a’-a2= -2 —5——3 -
' p vgt +p
2 3
v vZt2 )2
e) p=—= p(l + 02 .
an P
-~ k] ”, [N X2 y2
1.67. Quy dao cua chat diém — + o =1.
a .

DPao ham phuong trinh quy dao trén theo thdi gian ta dudgc :

2xx  2yy _ '
2 o ®
2
a
tit day Z—E'b_?
y

Dé tinh y ta dao ham (1) theo thdi gian va thu dudc:
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1.68.

1.69.

m
— (X+xx) + — +yy)=0
L 0+ ()

2

_ .. 1 _ X
< _ b2 2 9\ _ X2 b4
Hayla y__('a_zx +y )- ‘;2'.—;2—
R P x? b*
Vaycudicung: y~= —_—
3,4

Ta chon toa d6 hinh bén. Truc x y
12 dudng phan giac cua goc a,
truc y ndm trong mit phing,
truc z vuéng géc dén mit phing
d6. Tt hinh vé ta c6:

1
d = xsin(—
xsm(za)

P -2 = -~ 2 A 4,® 3 > :
Vi cac didm tiép xtc cia qua cdu véi canh cia khe nam 6
khoang cach R dén tdm qua cau, va toa 39 y cia tdm qua cau
ludn luén bang 0, nén

. g Q .
xzs1nz—2—+z2=R2 z

x2 22 R
R
R
, o! _ —>
.o R/sin& X
s 5 2

Ta thu dudc hé thiic giita cac toa d9 cta tdm qua cu, ddy la
phuong trinh élip. Trong truong hdp dang xét chi c6 1/4 élip
véi cac toa d6 x > 0, z > 0 (hinh) méi c6 ¥ nghia vat 1y, bai vi
qua cdu sé rdi qua khe khiz=0. ;

Vi tri ctia ddu A 1a ham cta thoi gian xac dinh theo cong

_ thuc:
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2 . . a
yalt) =a-vit, chidangvét t< —
Vo

Gia st diém M nim cach A mét khoang béng ¢, tit hinh bén
ta co: ‘

cos ¢(0) = 7

a—VOt
{

Vay toa do6 cia diém M sé 1a :

' a-vot)
Xy = c.8lng = ¢ 1-( ] 0 ]

¥M = a — Vot — c.cose

- a —/vot B cla —lvot) _ (a- voltXl - c).

cos ¢ =

. ) 2 yA
Duodng cong quy dao ctaa diém .
M xac dinh theo céng thiic :

(d6i véi [ - c = 0)

WV .

= BN
P I 7 : Y"‘(l l)
XM~ —2 “ - rRE : + - g >
r (2 -c : € X
hayla x% =—cz——[(l—c)2—y%,ll c<l
- (l —-c)z' 2
tﬂdﬁydé’ivéil;tcvég;tOtacé:‘
. AY
XM, Ym_
C?  (1-c)
D4y 1a phuong trinh &lip. Vi ta ‘rl-e \
quan tam truong hop khi = c .

x 20,y 20, vay quy dao caa M la

165




1.70.

a)

166

-i— hinh élip. Trong truf)’ng HQp c< ;—l. ban truc dai nim trén

A .- 1 R .
truc y, déi véi ¢ > El. trén truc x.

Trong truéng hop ¢ = —;-l, diém M

- tam cta thanh - chuyén déng
theo goc vong tron.

y
1
2

Trong truong hgp ¢ =0, tiic M = A, x
diém chuyén dong déu trén trucy.
Trong trubng hope=1,tic M =B, i
diém chuyé‘n ddng trén truc x theo 2
céac phuong trinh :
Xg = \{.IAZ -yi = \/12 —(a-votf, yp=0.
Su phu thuéc vi tri ciia diém B vao thoi gian:
2 —
x(t)=b+a£— véi ts‘fg(l—b—)
, 2 a -
Theo hinh, ta c6 cho diém ya
M bat ky :
. N A A
yu = C.8ing,
o at?- Yu
Xy = b+ ——c.cos@ s
2 x

Vi cosg= -




b) Cac thanh phan van toc ctia diém M :

X= l__gat, y:.

l 1 2
! 12—(b+—at2)
2
3 2]
(2 -21{12 —(b+ —at2) }+c212
2 2 _

2
12 —(b+lat2]
2

ac[b + l at? jt
2

Do dé v2=x2+y2=[a;—tj

KhiM=A khidéc=1

’ . ' t2 2
XM=O, yMz‘lz*[b'Fa J

12—(b+3t2]
| 2 ).
KhiM=B,khid6c=O:

XM = b + %at‘z.yM =0
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1.71.

T 168

Dodé: xy=at, yy=0 va v=at

Khi M la trung diém ctia thanh: c¢= %l

1 1
Xy = =|b+=at?
xu=3(begar)

vay X= at =
. 2 > Ym
. B alt
va v=
1 2
2\[12 - (b‘+ —-atz)
2
Béivi =~ =sina vad - =cosa '
l 2l ya

Vay hinh phuong cac phudng trinh
trén va cong lai v6i nhau ta dudc
phuong trinh quy dao caa dau thd

hai thanh gb. /
2 2 ‘
A S

AN 0

Day la phuong trinh 8lip c6 cac ban truc 16n va nhé: 21 va L.

£ 4

Né&u y, 1a toa do ctia tAm thanh, thi toa do d4u caa thanh la
y = 2y,, va nhu vay v, = 2vo Pao ham phuong trinh quy dao
ta dudc :
ng_ A hayla xv,=- y v,
dt 4 dt ‘ AP YA

Thay vao déng thic trén v, = 2v, va y = 2y, va ca bidu thic

cuaa x xac dinh tit phuong trinh quy dao, ta tim dudc :




1.72.
a)

b)

c)

1.73.

v = —JoVo
X
Vi -yd

Chu ¥ ring y, = 1 - v,t, sau phép bién d6i don gian ta di dén
biéu thic :

5 412 —3( - vyt)?
=V,
12 —(l-vyt)?

Dbé xac dinh gia toc, ta st dung dao ham bac 2 cta phudng
trinh quy dao theo thoi gian :

1 1
xa, +tv2i=-— oL ~v?

4

Thay vao diy nhiing hé thic da tim duge O trén va chi y
rang a,? = 2a,,?= 0.

Vaytadugec: a=a,= =

Gia thiét ring trong tat ca cic hé quy chiéu tai thoi diém
ban dau vat nam tai vi tri (0, 0)

Dudng thang.
1 x2
Parabtn y= - —g—.
Y= -8
2
Parabén y = - %gx—.

Khéng déng kin. Vi du néu diém chuyén déng theo vong tron
véi van tée tuyén tinh khéng d6i v, thi trong hé quy chiéu,
trong dé6 tam vong tron chuyén dong thang quy dao eda
diém la duang con cycloid (bai 1.33). Cé thé néi mét cach téng’
quat, néu trong mét hé quy chiu quan tinh quy dao la
duong cong khép kin, thi khong thé dong kin trong bat ky
modt hé quy chiu quan tinh khac. Néu trong hé U vat
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1.74.

170

Céc toa d6 cha vat bing :

chuyén dong theo dudng cong khép kin trong thoi gian At thi
quy dao ctia n6 trong hé U’ (khéng quan tinh) la khép kin chi
khi hé nay thuc hién so v6i hé U mot chuyen déng dé sao cho
tai thoi diém dau va thoi diém eudi ctia khoang thoi gian At
déu ndm & ciing mét vi tri'so véi U.

Gia thiét ring tai thoi diém t = 0 c4 hai hé toa do (khéng
chuyén dong U va chuyén dong ) trung nhau va gdc cua
ching dat tai dlem xuat phat cua vat. P& cho tién ta chon ca
hai truc y va y’ ctia chiing huéng xudng duéi.

Trudc hét ta xét vat trong X
hé U. Thanh phan gia tfe =~ ———————
trong trudng doc theo mit : A
déc bing a = gsin «, va do O >x

- d6 khoang duong vat di oNa

dugc trong khoang thoi
gian t dién ta theo cong

g sina
thm: :

l= égtzsina. g

x = lcoseL = -;— gt?sinacosa, y =lsina = % gtzsinza.
Né&u hé Uchuyén dong vé phia trai véi van téc u thi :
X=x+ut,y=y
Thay céc gia tri cia x va y dugde xac dinh trong hé U vao ta
c6: '
X = —1— gtzéinacosa +ut; y = %gt,2 sin’a.
Loai trit t khoi cac phuong trinh trén ta dugc phlmng trinh
qui dao:

X =ay +byy



1.75.

1.76.

ddiay a=ctga, b=( 4 j?—

sina /¥ g
Quy dao ctia vat trong hé U’ khong phai la duong thing.
Trong hé quy chidu U gén véi mat dat ta co:

U X = vt Y= Vot - %gt2

0 day vo, = Vocosa, Vo, = VoSina, v, — gla tri van téc ban dau
cua hon da. Loai tri thoi gian t khéi cac phuong trinh trén

" ta dudc phuong trinh quy dao.

= Yoy g 2
2
VOX 2v0x

Tam xa x,,,, dat dugc clia hon da xac dinh tit diéu kién y =0
ta co:

Xmax

M | o

V()yVOx

Trong hé quy chiéu chuyén déng U’ tdm xa dat hai 1an 16n

“hon, tdcla X', = — 2Xax

Bdi vi tAm xa ty 1& dén van toc, nén : Vo, = —2vp,
Theo phép bién déi Galilé : Vo, +u = vo,

& ddy u - van téc ciia hé quy chiéu U’ so véi hé U. Két hop ca
hai edng thiic trén ta tim dugc :

u = 3vgeosa

Nhu vay hé U’ phai chuyén ddng theo huéng Tay véi {rén toc
u duge xac dinh nhu trén.

Trong hé quy chiéu U gin v6i mit dat phudng trinh quy dao
c6 dang :
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1.77.

172

Ta tim hé quy chiéu U, trong d6 quy dao cua vat 1a dudng
thing y = - x va van tdc ciia né cé gia tri khong dai v.

Ky hiéu cac thanh phan van toc caa géc hé toa d6 U so véi hé
U bing u, va u,. Theo phép bién déi Galilé ta c6 thé viét :

W, =v-v, u, =-gt-v,
Tich phin cac phuong trinh trén theo thdi gian ta tim dudc
phuong trinh chuyén déng ctia géc hé toa dd U.

X = (V- vt, y=—%gt2—vyt.'

Loai trir thoi gian t khoi ching ta duge phuong trinh quy
dao:

DN
—
2
|
<~
N’
[+
<
|
<
o
<

=4 - .. . ~ . - > 2 A ' ~* e
Deé xac dinh gia tri v, va v, ta chd y rang véc to van toc u
ciia hé quy chiéu chuyén dong ciing véi cac véc to v va v tai
thoi diém ban dau hgp thanh tam giac vudng can.

Tu diy suy ra v, = -;—v, ngoai ra tit phuong trinh quy dao

y = —x ta ¢6 v, = —v,. Trén cd s6 nay ta cé thé viét phuong
trinh quy dao vao dang
N
y= - 2—’;”)(2 + X y
Y
Day 12 dudng cong parabon

. 3 u¥ dao hé U’
(hinh) {ng v6i chuyén déng ay

chiéu 1én trén dudi mot goc /4 O \ ;
se A ~ A S ) ds
vdi van toc ban dau u = Yy . quy dao

vat

=

Tacé: X = -;—a(‘tz,

trong d6: a. la gia toc Coriolis.



1.78.

1.79.

x(0)=0.

- >

Theo dinh nghia: a.=2v x o
| . s . .
hay a¢ =2 vosing = 2 T osing

2n

Ngoaira: o= T ~7,3.107s

Thay vao céng thic trén ta dé dang suy ra :

=T o6
2nSsin ¢

a) a = 24,1—’? sing = 7,3.107/S?

2nSt

b) x= sing = 3,65 cm

Ta chon hé toa d6 (¥, y, 2)
gén lién véi qua DAt quay,
truc x’ hudéng vé phia Déng
va truc z hudéng xuéng
dudi. Cac" diéu kién ban
dau v, (0) = v (0) = v,(0),

aZ= =g’ V’zzgth

d%x’ . . .7
a,= —=2. vV, 0.81n (= + ¢ ) = 20gtcos
Sl , ( 5 ®) gtcos ¢

Tich phan phuong trinh trén hai lan theo thdi gian, ta duge :

2 2
— =o0gt  coso, X = (ogt3 cos @

dt

ot

Thdi gian t suy ra tit phuong trinh :
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z=lgtz=h dods t= |2
2 g
3
. s s ,_ 1 2h |2 2 2h
va cudl cung : X = _—wgl—| cos¢=—ho|[—cos¢
3 g 3 g

Ciing c¢6 thé giai toan trong cac hé quy chiéu khac. Vi du:
trong hé quy chiéu dUng yén X, y, z) ta giai thich dd léch cua
vat nhu 1a hiéu van tdc tiép tuyén cta cac diém mat dat va
vat ndm & 46 cao h phia trén né. Theo hinh trén ta co:

) g
X =-gsina = -=>Xx
g R

Bdi vi dich chuyen x = vt = (R + h)otcose (van toc tuyén tinh
trong chuyén dong theo vong tron phu thude vao khoang
cach dén truc quay), vay :

K i:__g(R+h)I(:tcoscp gotcoso

khi gia thiét h <<R.
Tich phan phuong trinh trén ta dudc :
t2

X = —gw?cosq)+xo

6 diy x, = R + h)wcosg la van toc ngang ctia vat & do cao h,
t do:

X = R+ h)w - %gwtﬂcos&p
Tich phén tiép 14n nita ta thu dugc

x=|(R + hlot -%gmt?’:‘coscp, vi x(0) =%, = 0.

L

Boi vi trong thoi gian t diém A trén mat dat so véi hé
khong chuyén dong da dich chuyén dudc mét doan duong



2.1,

2.2

%, = Rotcose: do léch caa vat sé bing hiéu qui ng dudng ma
vat va diém A da diqua:

X'=X-X,= [hmt - é—go)ta]cosq)

Cudi cing thay t = ’—22 ta dugc :
g

X' = he ,% cosw—lw.2h ’&cosq) = —2-ho) ’%}l cos @
g 6 g 3 g

Tt két qua thu dudc ta thiy do léch 16n nhét khi thap déat
trén xich dao va bang khéong tai cac cuc qua Dat.

Gia s, tu trang thai 3 16 xo tu nhién, do tac dung luc F, hé
16 xo din mét doan Al (doan dich ctia diém A) cac 10 xo dan
cac doan Al,, Aly, Al;.

Phuong trinh dong luc 1a :

F-=KA =%K1All - %K3Al3 — KAl

o

1
F
Aly = — = 0,01 (m)
2 K, (m
2F
Alg = — =0,02 (m)
3 K, m
Phuong trinh dong hoc la :
Al = 2Al, + 2Al; + Al
Al= 0,09 m
Vay diém A dich 9 cm.
Tac dung mot ngoai hic F dé cac 16 xo bién dang. Luc dan héi
12 phan luc ctia F, nén ciing bang F.
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a) Do tac dung luc F, diém dit A dich mot doan’Al, Al cing la
d6 bién dang cua hé. Ta c6 2 phuong trinh.

9AL = Al, + Al | (1)
(Al,, Al, 1a d6 bién dang cta cac 10 x0) -
F=F, +F,=2F, = 2F,
F = KAl = 2K,AlL = 2K,AlL, @
Riit AL Al,, Al tit (2) thay vao (1) ta cé:

b) Tuong tu phin a, taco:
Al = 2Al, + AL, . 1)
F=KAl= %Klm1 = KAl )

KK,
K, + 4K2

c) Al = 2(Al, + Aly) | @

Giai hé (1), (2) tacé K =

F=Kal= 1KLL =1 Kl @)
2 2
_ KK, .
4(K, +4K,)
d) Al = Al + AL, +Al, ' ‘ (§))
F=KAl=2KAL =2 KAL =2KAl, (9

1 1 11
— = + +
K 4K, 4K, 4K,
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UKKK, /
KK, +KiK3 +K5K3

HK:

yﬂx ’ : ' '7 B yn

AE"XZLL .

=3 =
Vat ddng yén, do tong hop luc bing 0
o P+Q+F+fms=* o W
Chiéu (1) lén Ox : | ' | ‘ }
g v Fcosd £.=0 . - . . | (1a)
Vay ca hai truong hop, luc chéch len hay chéch xuong ta déu
ch:

£ = Fcc;sa = 5\/5 )

2. Ta st dung hinh vé, thay lic ma sat nghi f:; béi véc to En:

P+Q+F+F,.=0 R ¢V
a) F ché’éh' 1én 30°: Chléu (1) 1&n Oy, ta thu duge. .
Q=P-Fsina - @
Chidu (1) lén truc Ox- LR | -
KQ= Fcosa o R . (2x)
o . K ® - Fsma) Fcosa | ‘
F- -—KP—— - | ECE

coso +Ksina

il
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10

F=

: —5(N)
£o11
. 2

1
2

:mIH :

b) F chéch xudng 30° : Giai tuong ty, ta C6 o

Fi——'KP————IO(N)
o cosa—Ksina .
@ 24 Dudngdltudmhlenchanla S- 1
. cosa. .
Gia téc Ia: a= g(sma+Kcosa) ;
Taco: . S-?L
t:‘/EL 2 g
-~ Ya gvcosa(svma'—chosq) L.
Dung dao ham bac nhf{t, tco cué‘ﬁé_uk}ﬁ- tg"a = % -
2.5. Do lén déu nén :
| P+Q+F+ F.=0" @)
Chléu(l)lenOy ta c6” t' _ o
' ’ = Pcosa+Q+FsmB 0 @
Chleu(l)lenOx ta c6 o A
—Psma —KQ+Fc0sB X0] S ®

Rut Q tu (2) thay vao 3 ta eh:

P(sm a+Kcosa)
.cosp-Ksinp -

Tu s6 khong déi, dung dao ham ta khao sat méu s0. Mau s0
cuc tiéu kh1 K= tgﬁ S :
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Thai Quyet
Sua sai
Quãng đường đi của vật đã là l (không phải s) nên công thức của t không có cos(alpha). Áp dụng bất đẳng thức Bunhia để tìm t nhỏ nhất.


mg(sm o+ K cos a)

; Khi dé Fi =
- ‘ Jl +K2 7
26. Lay ném lam he qu1 chleu ‘m cln bang nhd 4 ngoai lic.
! P + Q21 + F = : (1)
v 'ms_sKQ R @)
Chiéu ¢y len Oy ‘ T R '
‘Q - Pcosa — Psma masma 0 (1y)
Chiéu (1) 1én Ox : '
-macosa — Psina - f,, =0 ‘ - (1x)

,Rut Qtu (ly) thay vao (ix), ta cé
foc = macosa Psina < KQ
. macosa. — Psina < K (Pcosa + m_asina )
»ma(cosa — Ksino) < mg (sina + Kcosa)

< 1+ Kecot 8o

cot gou - K
27. Do b6 qua ma sat ta cé : A
- Qoey.-sina : T
31 =9'2—1‘—-—.—‘ (1)
T m, .
. | .sina Lo
) o e
2 a’.-’
: P, Q. cosc .0 '
‘ay, :-__2_92__,--__ (3)
. m, . .
- Dong thoi ta lai c6

‘(a1— gy tga gy '-'(4'}‘

Thay (1), (2) (3) vao (4), ta tinh dugc Q,Q, thay Q,, vao bidu thl.tc
(1) tach:
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2.38.
"1.a)

-Luc can la T F +F,+ P2sina2 :

b

a)

-sao0’ che rong roc quay
nguge chiéu kim déng hé.

_ gsina.cosc
my
‘'sin? at—L
; mz

Hai vét. dang chuyén déng

Coi hai vat la. hé vat. Luc,
phat dong cia hé vat la
P;sina,. ~

Vay gia toc ctia hé la : _ |
I sin a; = K, P, cos oy - KyP, cosay = Py sin_’jaz ) (1)

ml +m2 -

'vNeu he trong chuyén dong theo chleu nguoc la1 suy ti (1) ta co. B

gia toc

2 - Pz" sxh,a'g ~KyP, cos oy ~ K Py cos o, — P sm-al : (2)

Sy +m2

Né&u ban diu he dtmg yén
Néu Plsmot1 > Pgsmouz thi he chi ¢é kha ning chuyen ddng

L ngugc ch1eu k1m dong ho. Neu tu 86 clua (1) am thi hé: dlmg.
.- -yén.Vay: : : . -

' He 56 tlep tuc dung yen néu :

" hay

A

KPlcosa, +. Pz(smaz + Kcosaz) > P;sina, > stmaz

Pg(SlIlG(z + K cosa,) 5P, P, sinay : (1 :
P > = Y
sino; ~Kcosay sina,

Néu stlnaz > Plsm(x1 thi hé chi ¢6 thé dl theo chleu kim dong

_ ho va neu ti's6 cia a Am thi hé sé tiép tuc.d

P1(31na1 +Kcoscx1) S P
2>
sinay — Kcosay, . .osinoy -

Py sina,

an-
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Ha1 dieu klen (I) va (II) khong ch phan giao nhau nén ta.
khong qu1 vél dleu kién tdng quat du<5c E '

| 29. Hop chua h_mh ciu dudc coi- nhu .
: mot vat cb. gla téc 1a ‘

g (sma Kcosa)
V3 VB
2

10

35—

 a= 10{05
. S

Xét riéng qua ciu, 16 chiu tac dung clia 3 lyc:

: Q—; : Q—; 1a prhvén» luc do hdp tac dung 1én hinh ciu. P la trong

luc: ‘
Q1+Q2-—ma' . (n
Chle‘h (1) 1én Oy, ta cé : ,
- Pcosa + Q, = O
Q, = Pcosa..

Q, = 59@ =253 (N)

‘Chiéu (1) 1én Ox, ta ¢ :
Psina - Q, =
Q, = Psina — ma
Thay s8 . Q, = 50. -;-.- 535=175 (N)

| Q=T5M).
2.10. ’

% Goi vy, V4 12 van toc qua A lic di va luc vé, S = AB

‘Ta ¢6: Van toc trung binh léc-di 18n 1a % ,

lice di xu6ng 1a —v—;‘—.
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Thoi gian | ve gap ha1 14n thai gian di, chdng toV,= ZV\ (1)
* Goi a vi-a’la gia toc 1an di 1én, ‘14n d1 xuong :
"Tacé: = a=-g(sina+ Kcosa) '
v a =g (sina - Kcosa)

* Ap dung cong thIIc

—vy? = ZaS
Luicdi : 0' ~v,t=2a8S
Licvé vi-0%= 2aS
- : ,
. a - VA

~g(sina + Kcosa)
gsina -Kcosa)

sina +Kcosa 4
sina -Kcosa

J§K
J§

-?‘

1+43K
143K
’ 1+\J3_K -4 - 43K

K=Y
: 5

S m‘l -

=4

211, | ‘
1. Vat m, chiu tdc dungcia 4 lue: -

- Tronglye Py

-~ Laic cang soi day 'I_‘; .

4‘
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— I;héh luc van Ién m, Qu
- - Ma sat trugt do van tac dung le
Vat. m, ch1u tac dung cua 6 hic
- FTrQng_‘luc Pz. '
. Phan lliC. ctia mét ngh’iéhg 6; v
| ~ Phan luc cta ml Qm
e Ma sat cua mat nghleng F,
e Ma sat cqa m; lén Fm , ‘
- Luc cang sdl déy ’]‘; P
Chon Chiéﬁ ‘dudng nhu hinh vé; he hai vat c6 cung gia téec a
Luc phat dong duy nhat la Pysinc .
4 luC canla: ‘ -

+ Plsma

+ Ma sat'clia mat nghleng F,=K, (P, +P,) cosa.

+ Ca hai ldemasat - @ Fy= F21 Ky, P, cosa
s g a’— Py sina =~ [Pll(sm o+ 2K,y cos ) + K,(P, +Py)eosa -

S m, +my
ThaysStaco: a=295m/s?
‘2. Trong bai ﬁay hai ngi e 1 hai lyc ma skt trugt Fop - . |
. chung b tong bing O ‘nhung ching tham gia vao biéu thiic
' cua gia toc (thong thudng, nd1 Iuc khéng sinh gia téc cho he)

2.12. Chon chiéu dudng nhu hinh vé thi gia toc cua hé la
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~Sau do, day chung, m, chuyen ﬂong nhu vét duoc ném 1én tu’. .
% cao 2hg v6i véan tdc ban ddu . . '
N6 1én ti€p dugc mét doan : -
v hy - By
h, = é - %ﬂ - ?22 _
Vay docag cud dal ma m2 dat duac la
h,,m 2,5h,= 25(m)

2.13. Chop- chibu- du‘dng nhu hinh vé, phuong trinh dong luc cla:
ha1 \/at (saw ldc-da chiéu len’ chleu duong) la

Mg—T=Ma, €]
mg Fms—ma2 - ' - (2) ‘
- T Fms ;
Rutra - al:’y g__ﬁ
T
az-—.*‘g—-.—.v.
Gia tdc tuong d6i: - ,
I L 1 1) M-m
el i (m M] m +M
Pubng di chia chuyén déng tuong ddi :
' : o 42 '
Su:l: 312'? .
2l M-m
e Ser
312 t2 ’, mM -
. 2lmM
Suyra: =
, (M - m)t
- 2mM. -
Vay: = F =20 0
..y> ) ‘ms A(M—-m)tz ;
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L2 14 Chon chleu du:dng nhu hlnh V&, ta 6 cac phUGng trmh

P, - 2T ma; )
P ~-T= m2a2 o - (2
o a,= - 2a, o o ®
" Rit a,, a, tit (1), (2) thay vao (3), taco : :
a1 =g-——,a=g-——
1 e

35 = T[i,,i] 4m, +m;
Slm;  my mym,
T= 3gm;m,
\ 4m, +m,
‘Thayss - T=15m,
a, = 2,5 m/s?
= -5 m/s?

Xét khi m, cham dat, mit luc cing sgi day m, bat dau chuyen :
"déng ném lén. ,

: 2
Cho dén khi cham dét m, di ducjc' h= |a1|32-

t2
m2 dl dIIdC S la2|—"= h

' Van t6c cha m, : | vy = y2aylS?
o ' ©vE 2a,ls?
N6 tiép tuc lén'duge : h, = Y2 _’_g_l__ =h
. 2g 2g
Két qua vat 2 dat d6 cao cuc dai la :
hmux = S2 + hz =3h= O’Gm
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2.15. Chon' céac: chleu duong nhu hmh Vé. Phuang trmh chu‘yen :

dong cua 3 vat (sau lac da chiéu lén Ox) la: :

' P, -T, = ma1 ' : '(1)'
- o Py=Ty= mz’dz ' _ . ;-(2)' Sl
Sy S Tesmea, , S ¢ R
' *Dong thoi theo cach chon trén ta'cé : T
R A2a0 a+a, S (4) 7

=27, =2T,=2T - | ‘

Rut a, al, a, tu 3 phlmng trinh dau, thay vao (4) ta co :

2g.

T my - [4 11 }
m} — 4 — % —
S my m; my -

Bién luan : v ' :
* Néum,=0thi a;=-g vatm,rditudo, m,di lén | a,’l'-=l gl
* Néu m,=0thi a,=-g, ay=g “m,, m, cung rdi tudo.
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216, - o
1. Xe M chiu tac dung 7 e
- Trong luc P, = Mg - :
- Phan luc Q, vudng géc tit mit dudng
-3 luc cang soi day ' k

o= - Phan iic Q,; tit m 1én M theo phuong song song mat duang, :

ham chuyen dong M. )
- Luc ma sat Fy do m tac dung lén M, hu6ng trén xuﬁ'ng.
2. 'Vat m chlu tac dung cuaa 4 lyc:
- Trong luc P, =
- Luc céng soi day
- Luc ddy cta M theo phuong ngang Q,;

- Luc ma sat trudt Fs hucng ti duéi 1én cdn chuyen dong cla
m

3. Goi- aX, ary Ia 2 thanh phan gia toc ctia xe M \

ax ay 1a.2 thanh phan g1a tde clia vitm

" Taeod: . A)X = 2,X = a1 :
' ay= 0 )
-azy = 2al o)
a,= 2,5 0 BN
Chon he quy chiéu nhu hinh vé. . Yy
thmg trinh cho hé 2 vat o
_ 2T = (M +m) a, o o 1
Cho vat m : Qs = ma,, = ma, v (2)
' ‘mg-KQ,,~T=may,, =2ma, R G))
Gidira: a = __2mg
- : 5+2K)m+M

Thaysd: - a, = lm/s?




2.17. |
1. m, chiutac dung 2 lyc :
: Tf@ng luc Plvvé Iuc céing T,
m, chiu tac d@ng 5 luc
2 luc cahg Tl, Tg khac nhau

Trong luc P,, phén hm vudng goc Q2 va luc ma sat Fms.

_ my chiu tac dung 2 lye :
- Trong luc P, va luc cing T;
m, ch1u tac dung 9 lyc :
. 4 hge cang sgi.day | 7
.Phéan lyc vudng géc dom, deé 1én 1a Qpy
LUC ma sat trugt do m, tac dung lén ban.
Tong hop ctia luc ma sat nghi tac dung 1én 4 chén
Trong luc P, S
Phan ll_ic cua mét duong Q,

” £y >0

,ml m, ms

mm\*

\W

Chon chiéu dudng nhu hmh vé.
P, - P, ~K,P, _

ml +m2 +1ng

,.'kal"= a,=a;= =3 m/s?. -
3. Ban dﬁng yén 7
Q4 +P4 +Tl +T1 +T3 +T3 +Q24 fos +Fms_.= Q
Theo phuong ngang taco:
f T:i +T +Fms—0

ms
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. =T, T F,,,_ 21-13-2=6 (N)
Theo phuong thang dung, tacod: : :
© Q= P+ T+ T+ Q= 100+ 13 +21 + 20 = 154
- DO . . me b KQ4 '
K > Zms
' Q4 '
“Thay s6 vao ta c6: K> —-6—

154

K 2—3—,.‘ |
ST

a) Ky hiéu P1 1a dong llmng ban dau cta hat 1, cung Ia L
dong luong ban dau.

P

: Pl , P2 1a dgng luqng s‘alvilva éham. ~ ‘
© . Tit dinh luat béo toan dong lugng : E:
o - pi=plep? IR
miv} = mdv + mivy o "

“Tu dinh luat bao toan co nang, b1eu hién ‘thanh béo toan téng
: dong ning :

2 2.2 2

m%vz _mpvy miv's @)
2 2 2 o

Giai hé (1) va (2) ta co : Vf =y2 B2y

TR ‘ m,; +m,

Ky hiéu : Wy, _W(n la (Iong nang cta hat 1 trude va sau va
‘cham

m,

W'dl - Wdl

m, +m2
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)VVéy: ~- :va,Wdl _ 2m1 .

War  m;+my- b ‘
b) Xuyén tam : Do cac véc to van toc cung gia nhau, nén tacé:

oV = mv) + myvy 7 (1.
@

Gidi hé (1), @) taco: vy=1 -T2y ©)

‘ .m; +my .
g _
vy = i S ‘ @)
. m +my ,

Dua V', tit (3) vao dong nang sau cia m, ta c6 :

. *Aw.n _' 4m;m,

Wa  (my ,‘Lmz)z..
2.19. '
a) Dan héi x{xyén tAm - -
Tu dinh }uét'Béo toan déng luong :
: 4 :P’.l’"' P \. _
Tmyvy =myvy Hmvy \ ()

Tit dinh luat béo toan co nang :

ﬂ m; L =m ~L+my -+ @
.(3)
'V2=——-+—;— } ‘ (4)

. Chov', =~V Suy ra: 2o

190 |

!

v
\



b) Tu' di:‘nh luat bae toan dong ludhg'ta suyra:
S m=esi=pjeosd B
’I‘u dlnh luat bao toan co nang ta ch:

' C W =Wy + Wd )

P1 = pi P1
2m, 2m"1 2m_2

o
/}.\
‘L .:""' J'““’.
v

g
N‘

m
Pl —P1+ 1 (1+“—)P1
m2

2.20. Chon éhiéu duong ngudc véi van toc u
1. Nhay dong thdl ’
. Theo dinh luét bao toan déng lugng
- 0=2m (v+u)+Mv
2m
u
M+2m

2. Ké trudc nguoi sau :
a) Nguai th nhat nhay ra, goi v, 1a van tc xe c6 nguoi thuﬁ
' Q 2rn(v1+u),+,(1_\/[+m)vl

e m
vy =
. M + 2m
i b) NgIIdl thu hai, nhay tiép, goi v’ 1a van tdc ctia xe M
- Tacé: - M +m) vi=m(y +u)+ MV
my (m+M) = (m+M)v+mu '
M +2 ,
_ ;’P_‘@i@ u = (m + M)y’
M +2m :
_-~ ~m(2M +3m)

(m+M) Cm+M)

__. X

ROR
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3.So sanh hai van téc : -
CTu(), @ tacs: — =1+
Tud). @taco: o

2210

i -
a) G01 Vo la van toc ban dau cta 3 thuyén. -

a) Thuyén 2: Goi v, 1a vin téc sau khx ném

Mvo =(M—2m)v2+m(v2-+ u)+m(v2 u)-Mvz L

—_

| =ve W
B) Thuyénlg R o |
| . Mv, = m(v, - )—(M+m)v11'
(M+m)v0 mu=(M+m)v1

—_ . — m -

) Thuyén 3:
Mvg + m(vy +0) = M+m)vy .
M+ m)';;+mﬁ = (M+m);; "

>

V3=VO_ u

M+m .

b) Chon hé quy chleu gén voi thuyen 2:
* Ban dau ca 3 thuyén ding yén'

* Sau lic ném
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o) Thuyén 2:

0=Mv, +mu-—mu= vy =V,

B) Thuyén1:

5 -mu=(meMy,  vie-—T§
- =(m + M)v. =~ :
mu ‘m 1 1 M+m
) Thuyén 3:
-> - — ’ — m -
0 = Mv' vy = u.
+mu =(m + M)vy S Mom

222, .
a) Hé xe va ngUdl la hé kin. Chon chiéu duong nhu hlnh Ve g01
v’; 1a van toc xe sau khi nhay.

Van téc ngudila vy =v, -2

Taco: (m; + my,) v, =mv, +mlv2 —(m1+m,) ¢ ——Zmz ‘
,  — 2m 2 m
Ve a2 -1+Z=14—
m;+ M, 5 S

b) Heé van la hé kin : ‘
| (m, + my) v, = m,v," + m, (v, +2)
v, = E—m—?%w,e% |
c) Heé xe va ngudi khéng phai 12 hé kin.
Tuy nhién ta c6 thé ap dung dinh luat bao toan thanh phan

dong luge doc theo truc chuyén dong -

Vi o
(m; + my,) Vie =MV my vy Y

Do nhay vudng géc véi mit dat nén v',, = 0

v = m; +m, vy = 300 _1o5™
m, 240 s

d) Hé Xe va ngudi cing khéng k1’n.
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‘Trong hinh v&, v, la van téc xe so v6i dat.

v, 1a van téc nguoi so véi dat.

;'_,_; van toc tuong déi cia ngudi so véi xe.
Theo gla thiét v, 5 1 thanh Xe '
Tu’ hinh vé vy, =V’ ' ,

. “(my +my) Vi = mvy, 4 m, vy, = (m+ myv'yy
Vay: Vv, =v, =1m/s '

© Xe van c6 van toc 1m/s.

223,
Dinh luat bao toan déng lugng

-

— J—
= le +m2V2

Pinh luat bao toan cd ning :

] . " 5
m,v: v
m,gh, = mjg(h; ~1)+ mygh, + — L i m, ?2
2 2
V V2 i 3
m,gl =m, - +m 1) .
18 175 27y o
— m1—>
T\I(l) taco: v2=———vl
mgy
N2
m
ol
my .
.2 2 2
m; gl =m,; +m2m§. 5
2gl=vf+—1+vf
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idu duong ihd hinh |+ tacs: * (1T
Chon chiéu duong nhli hmb 1 ta CO.‘ 1 5
v, = | mgl /
l‘ ml + m2 . v . _/'/
Ra} - ’
‘ “ ‘m,
m,
vy = ——~v,
e m L

2.24. :

1. Goi v, 1a van téc m lic dap 1én tdm van, va v la van téc cta

van mang vat m lic m da ding yén so v4i van
. 2

= mgh
9 g

v, =42gh
Tu dinh luat bao toan dong lugng
mv,={(m+M)v

V= . J2gh o 1
. Mam V28 (1)
Cong ctia lyc ma sat bing bién thién déng ning ca he.
2 2
=(m+ M) Yo omY
2 2
- m+M m?
A= 2gh —mgh
2 (m+M? ° g
A= Mmen
‘m+M

2. Két qua nay khong phu thudc vao cach chon hé quy chiéu.
225,

a) Bién thién cd nang bang cbng cua luc ma sat chon mée the
nang ¢ méit ndm ngang BC :

E.-E,=A

ms

- mgh =~ KPcosa..S, - KP.S,




- mgh =-Kmg.l, - Kmg.,
. b
; L+l
b) Talaicé: E,-Be=Ay,
T¥caua,tacé: A,,=-mgh

2
mvi mv
mgh+—4 - —2%

2 : 2
mv mv
—9 - 9mgh + —2

: 2
Décomit§Athi mA >0, -
. 2
Tacé: - vy 22/gh.
2.26.

1. Theo dinh luat bao toan co niang, khi m dtmg yen 10 X0 gidn 1
doan, Al,, ta co :

* Chon mdc thé ning trong lyc ngay tai mat ban.

%ng — Fal, - NO{K‘:" —Fo] -0

Ta Cé . Alol‘ =O
2F, 2
hoic A= 20 -2 _002 (m
: 2= T =00 ( )
Khi d6 luc dan héi gip doi Fy, hodc 10 xo chua bién dang.

2. Khi cécén b?ing luc, 10 xo gidn 1 doan Al

2F
Taco: =2 1)
Theo dinh luat béq todn cd ning :
'%mv2 + %KAZ2 = Apgonitue = Fo-Al 2)
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dao cho r,,m 1 va p 1 .

l\'J

Tom lai véi gla thlet néu trong ba1 vé trlwng 111c ti 1& nghich
‘dén lap phddng ciia khodng cach sé khéng tén tai cac quy dao
d11ng cho cac hanh trnh _

me .\'2 T o an  _ 1 1 o
25, = | [\/ ’°?“X] 0day A= e

- 2.86. Phuong trmh quy dao co dang
o
e cos[a(q) - ‘,P’o)] +1

‘r=

2( M2
od = b
ay p ai[az 2m’]
4E[ M? 2E
e= 1+——v2. Oy +—=| = 1+ —p
.(11 ', 2 a—]
a= 1+2m<2xz

‘Pat a, = 0 ta duge nghiém caa bai toan Kepler Doc gla hay-’_- . ,

blén luan dang caa quy dao .
'Chii y: Cin Iuu y dén trudng hop E <0va a— a6 nguyen

- 2.87. Khi r thay d6i tit rmm dén Tinax YOI lai trg vé Tin 86 0 thay d‘ *v '
: mot dai ludng dién ta theo cong thtXc ' ;

‘M

Tmax o r———dl'

‘/2miE U

Cé thé vist ééng thic nay dudi dang vi phén'

A = 22 TJz m(E - U)——-—dr

) "Mm
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Cac phudng trmh trén tuong dot phUC tap, nhUng dé khao sat
dang qu¥ dao ta viét chung vao dang don gian hon:.

. Tonin "— cos(pq)), & day p<LlL
R

De thay rang kh1 q) O giatrir= rmm va khl ¢t 2——— gia tri
P

v = o, Nhu vay "hanh tinh" tu vo cung. chuven dong gan den
tam truong tai khodng cachr = = Tonin va tiép doé lai. chuyen dong
den vo cung va phuang caa quy dao thay. dm mdt goc

d:_z—fn = 1{1-p ) nhu vay vm chc gia tn p nhé, "hanh
o U ) |

. tith" éé-thé 'nhleu 14n quay quanh tam lyc. Hinh-a trinh bay |
e dang quy dao cho rmm - 1vap= % rm,,, =1lvap= % '

=sin b(pcp) 3 day P- bat ky

Ta: thay rangkhl(p—) 0, gia trlr——)oo ngoai ra khi ¢ —>oog1a .
Strir - 0. Nhu vay hanh tinh chuyen dong tu.vd cung va cudi

B _' cﬁng rdl véo tam lyc. Da1 véi cac g1a tri goc 0] lon ta c6.thé

W
thay thé sinh (p(p) béng T va khi dé r= 2r e t11c kh1 a6

- hanh tmh sé roi vao tam theo duang cong tlem can vét dudng

xoén éc logant

- Dang quy dao cho r, = 1 Lvap= L trinh bay trén hin‘h b

AN])—!‘

~

= cosh(p(p) d day P la bat ky.

Kh1 (0] "0 gla tn = Ty va kh1 ©.= +> =, g1a tr1 r=0.

. Nhu vay hanh. tlnh" khéong thé vugt ra khéi-ving r < r,,mx va-
ngoai ra khong thé tranh khéi vlec roi vao tdm luc cing theo
.dudng cong tiém can dén duong xoan oc logant bdl vi véi ¢ ldn

' thl C:os h(p - —;-e"“' {r = 2r,..€ “'5 Hinh c tnnh bay dang quy
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-Ngoa1rakh1E<O kh1d0r1<s tqu>0va&a’cs~a ta
. dudgc:

arcosh = T+ 03J
T

2m(- E)I \/—Tr—z- 2m| [(a-

Ba két qua khac nhau nay Ung vl ba trucng hOp chuyen dong _'
kha di cua chuyen dong.

Su dung céc diéu kién’ ban dau tudng iing ta xac dmh dugc cac

hang s tich phan va giai cac phudng trmh thu dugé trén theo
" r, cudl cung thu dugc:

1. 1. '—'Z_g-m—E—.—cos{tp (I_Zamﬂ, "khi E>0vas>0;
r M? -2om" ' o :

2. 1. /—M—sxnh (%—m——l) , . khi E>‘0'v:2i‘sf<.,0,»§'
r 2am M2 M2' o » ; .‘ - i

l='_?_’“_'Ef_cosh¢(2°"2“-1)., khi E<Ovas>0.
r VM _gam | WM DR TUCRER Be

s

leh

) &.\T— COSI’PQ-

W
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o ,Truang hdp thi tu (E <0, Mz > Zam) khong thé xay rd béi vi -

o - khi d6 dong ning cla hat E ~ U pha1 nho hon khéng. Ngoa1
- rakhi M? = 2am thi Uy = 0 va khao sat khéng “cam thay” ton
* tai lue xuyén tam va do d6 sé chuyen dong nhu hat tu do

' Ap dung dmh luat bao toan nang luong :
mr
. E— Ueff_f *—2 -
. :va dinh luat béo todn xung lugng:
» - M=mr% = const 4
-~ vao viée txm phlidng trinh quy dao. Tu’ day ta c6:

2
E-Uyg= M [d_rj
2mr* {do

Ap 'qgﬁg phuang phép téch bién va 14y tich phan ta duge:
(e
‘I 2m(E Ueﬁ'

g ’?:De dang b),en 601 tich phan trén vao dang:

’ (P M J‘ dr o

‘/sz \/ -5 ot

S Nhu ta thay, tuy thuoc vio dfu cta E va s-ta thu dudc cac
S -trudng hdp khac¢ nhau:

‘Néu E>O th1r2>svatacoha1 kha ning: s>0va s<O
” Trong truong hdp dau ta dit s = a2 va thu auQC ‘

S j‘ 'dr 1arcosa+C
L haare——= - 1-
L r/,{.2__&2 7 a r

Trong trudng hop thut hai dat §=- b2 va thu duge:

: b
I . = —arsmhv— + 02
’ b2 .

“
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ThlIc h1en phep Lhay thé

M
(1+q2) ='—(1+ n ) ;
‘ta duge .bieu dién tham s0 sau day cho hé thﬁ,é can tim:

’ -Pp 2y . mP N
r.,2_< *.’-‘,). 7 2( 2}

(1 n)y pn.

Tham 80 n nhan m01 gia tr; tu —00 den +eo.
'2 84. Bal toan dén den khao sat chuyen dong cua vat khéi lugng m
va nang lu(mg E trong trudng the nang U= ‘— , 6 day o > 0

Vi hIc tac dung la lutc xuyen tam nén momen xung lugng bao
toan va thé nang “hleu dung” cua truang c6-dang :

5 e

SR .U'- M2 o (M?-2um)1
- ‘.'—2—; SRR T

e 2mr?®  r?. 2m.

] 4 . %3 ‘..

: .Tu hmh vé ta thay 6 3 trudng hdp chuyen dong khac nhau

'1)Kh1E>OvéM2>2am taco U ‘P SRR ,
_ “»:E>‘o ‘

- rmm ‘ rO» l'max °° » \ .
2) Kh1E>0vaM2<2am taco E -

rmln =0, i . rmak T 80 =
- 3) Kh1E< OvaM2<2am taco
Fjin = 0’ I}uag 70_ Con E




E—’.
1

"ma I(l ecosg)dz‘, -
= ,/ E-gsin, o

tai thdl dlem t=0 hat Rim. tal dlem cuc can ‘Nhd tham sO & ta

l

: cung cd the d1en 13 toa 46 dé cac cua hat:

x= rcos<p, y= rsm(p (truc x va y hudng theo cac ban truc ldn va

nho cua ehp) Tu ph\idng trinh quy dao

| -E- 1 +ecosq>~ :
T . -

T va .(’2) -ta-suy ra:

Lova

: Cu01 cung

ex= p r a(l -e2) a(l —ecost) = ae(cos%; e)

L xX= a(cosF, “y=ayl -é? sink.

Tal day mat vong quay cua elip tudng Ung le blen (101 tham

- s8°& mot géc ti 0-dén 2x.

b)

Tinh toan tién hanh tuchg tu nhu trén cho truang hdp E> O :
khi quy dao la hlpecbon ta dudc -

r—a(coshé 1), Lt= ‘, (esmhé E,), s

X= a(e coshg),_‘ y a\/e —lsmh§

‘ trong d6 £ nhan moi gla tri kha d1 gitta —o0 va +oo.

<)

Trong trudng hdp E= O quy dao 1a parabon Tlch phan (1)

R chuyen thanh

S e
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<< 1 (dao dong bé), thi c6 the khax trlen ham K(k) vao dang

"Kk) = (1+ 1 n? %0 ‘ism‘i (po + )
2 4- 2 64 2

2
oA
TN
' -
S
s
5|30
ot
¥:.._’_J

Dods: T

u
Do
A
fm
PN
(e
+
51|85,
+
N——

Sé hang thi nh4t cta khai trién Ia cong thic gan dung quen
biét.

2.83. C6 thé dién ta nghlem tong quat xac dmh vi tri ctia hat dén
-~ tAm trUO‘ng nhu ham cda thsi gian *

t = I dr ; + const (1)
2 (i a M2
—(E‘»’L '_)‘ 2.2
m r ‘m°r . :

vao dang tham s6 nhu sau:

a) Truong hdp E < 0, khi quy dao la ehp Tich phan (1) dugc viét
vao dang :

EI —
e

M2
- 2m|E|
_ [ma
vaZe? —(r-a)? .
S . _ M? , )
- trong d6tdmsai e= [l + 28 vabantruléna= @
: : mo B

2[E]
Véi viéc thay the: r-a=- aecost
. tich phén trén trd thanh :
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. 282Néng luqhg con 'lz’ic"
- 5 5 _ .
"E= ml.2(p - = ‘mgl COS(p = —mgl cos cpo ,

"trong d6 ¢ la goc lech cta con lic Kkhéi- vi tri can bang va @ la |
géc léch cuc dai (bién db dao dong) khi dong nang chuyén héa
hoan toan sang thé nang

’I‘\‘;t bléu tht’ic trén ta co:- %(tﬁ = J% (cos@—cos@y) -

[T de
2g ‘/coscp cosg,

B .Chu ky cla. dao dong bang 4 lan thoi gian chuyen dong tit goc ‘
¢=0 den *= % :

| v .hay 1-51-1‘ | dt

. R

. dday K(k)—?

- o‘ﬁ kzsmf

la tlch phan elip loax I. Néu (p(, la goc be khi sm( q;o] (&J



" - chinh 12 phap tuyé
: ';cham._“- : :

- - : A L
véc to r va Av song song v6i nhau. Bi vi véc to A v vubng gée -

'dén mat phing va cham, nén tit day suy ra quy tich cin tim

-

n cua mit phéng di qua'diém‘,i ndi xay ra va -

2.79. Phuong phap tdng quat gidi cac bai todn Toi nay dua trén

dic diém Iyc F -tac dung 1én vat Ié Iuc xuyén tam:

F=Fr=,m(r_r(P2).

- va dinh luat bao toan momen ximg lugng d6i véi chuyén dong

2.80.

281,

242"

trong trudng xuyén tam:
© M=mrp= const.
Tu phﬁdng trinh nay suy ra: S 7
__dr - dr MMdl '
T w" ael) " maels)

v ogodr M HM .M dz.(z) -
‘ - do mde®\r/mr?  mr?delr)

Thay cac két qua thu dugc vao céng thite vé luc ta duac ’

. M? [dz (1) '1}
Fr =———2— | |+ —1,
mr®|de“\r/) r

dudc goi 1a cong thic Binet. T day ta thé{y phuong tnnh qﬁy

-

dao r (¢) cho phép ta tinh tryc tiép dudc gia trj cha luc. Trong.
trudng hgp khéo sit r = 2Rcose, vay sau khi dua vao eéng

thdc Binet ta dugc:

122
F v____ISMR .
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: :, 1 2 » : . i‘.”
* Néu Z_ >R thi'hat khong

' .chay dén ving r < R va thuc e U T
hién chuyén déng vit van toc @ =

| S

' < R thi hat di vao vung bén trong qua

cau véivan toc v, = ——————2( "~/ . B6i vi tai gidi han cac vung
- gi&tri cua van téc thay déi, vay momen xung ludng 6 thé bao
~toan chi khi dong thei thay do1 phuong ctia veetd van toc. Dinh
luat bao toan momen xung ludng doi hoi dé: '
) . mr,()‘tv‘t = ernvn ' . . .
3 day o, VA To, 14n lugt 12 khodng cach tif tam cAu dén phuong .
véc to van toc tai.vung treng va viing ngoai. Chuyén dong cua
hat ra khéi ving r X R ciing lién quan véi su thay d61 phuong
ctia véc to van toc. Quy dao ctia hat s& dién ta trén hinh. Tu
cong thie cudi ‘C'l‘lilg suy ra ring quy dao sé khdng bi khic xa -
néu ry, = 0.(va cham cia hat véi mit cau [a va cham xXuyén
.tém). : ' : :
. ‘ ' - ) \' - . 'M » . .

2.78. N&u véc to v, va v, 12 van toc cta chat diém trude va sau va
cham;thi momen xung lugng tinh theo mét diém O nén 46 sé
la: '

: - L - - - -
M; =m(r X vy), M, =m(r X Vy)
L s A |
Bdivi vo = v, +Av,nén
s —->—> - - - - O
My, =m[r x(v, +AV)=m(r X v; Y+m(rxAV)
Vaytacod: My =M, +m(r xAV) . ‘
Néu momen xung luong phai 1a dai huong khong ddi theo diém
0O, thi d6i véi r xac dinh vi tri va cham cta hat vé1 méat phéng,

tich véc t6 r x A v phai bing 0. Diéu d6 chi c6 thé xay ra khi
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LIIC tac dung 1én hat:
F = 2aA(e-* — e-™).
Phuong trinh chuyén dong:

.1, |1 Aa®
x(t) = Eln[§+ - (t+t0)2],

trong do t, xac dinh ti cac diéu kién ban dau.

2.77. Néu ning luong toan phan E < 0, thi hat khong thé chuyén
dong trong viung r > R. Hat sé chuyén dong trong ving qua
cau ban kinh R va phan xa phia trong mit cau d6. Van téc cua
hat c6 gia tri: :

.v=‘/—j:(ﬁ+u).

Dang quy dao phu thudc vao cac diéu kién ban dau.

Pic biét néu tai thdi diém ban ddu véc to v tiép tuyén dén
mit ciu thi hat s& chuyén dong theo vong tron. :
Bay gid ta xét sy phu thudc gilia ning lugng va momen xung
lugng caa hat nam bén ngoai qua cau (E > 0). Trong viing nay
P " 1 5 ~ ~ 2 A ,('- 1
U=0dod6 E=Eg= —2-mv2“. Ta dua vao day chi s6 n dé chi
van toc cua chuyén dong thuc hién 6 ving bén ngoai. Gia tri
ciia momen xung lugng tinh theo tim cau 1a L = mr,,v,. O day
Io, 12 khoang ¢ach ti tdm cau dén phuong cua véc to v,. T

2

2mE '

cac cong thiic nay ta tim duge :r,, =
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2.75. Luc:
- A khix>a,

Fao = -39&) = J A khio<x<a
dx ¢ :

0, khi x < 0.

Cac diém dlmg thu dudc tu diéu kién E = U(x), g1a1 ra, tay
thudc vao bién x, ta duac

'x1.2=i(x +a)+a

do @6 x1=—-}2+23 -
A ' :
_E .déivi E<0
X2—“""'"
A
va _ x,=X+2a dar1véi E>0.
Chu ky dao dong: :
E/As2a g 1 ‘
T=4 — X = Pm(E+ Aa)
, J [2(E-U) .A
m -

Su phu thude van tdc cha hat vao thdi gian:

A ’ vA
E>0 E<0

x,) | ' } _
t ANIANVANEN

O %0 ta) L), > o] S VAR VAR Y4
T 2T

2.76. Piém quay cia quy dao: x= — (l) In2.
i a
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t’uh - dx
2 (& - Alx)
m

Biét biéu thiic cta thé ning ta c6 thé tim duge luc F tac dung

]én hat.

-A ddiveix>0

F=-dUldx= | ,
o A x<0

4

hF(x)

-A

Tit nhlmg két qua thu dudc ta thay rang chuyen dong cua hat
12 chuyén déng giao dong giila cac diém X) va X, Vi trong cac
viang x > 0 va x <0 lue ¢é gia tri khong ddi, vay tu diém x, dén
x = 0 hat thuc hlen chuyén déng nhanh din déu. Tai diém

x = 0 hat dat gla tri van toc cyc dai bing "-Z—E—, tiép d6 trén
m

doan duong tir diém x = 0 dén Xy hat sé chuyen dong cham dan
déu. Ta1 diém x, hat ding lai va réi lai bat dau tang nhanh
dan vé phudng x = 0. De dang tinh duge chu ky caa cac dao

dong loai nay:

B dx 2/omE |

T=4 _ = by__
"JJ%(E—AX)- * s

2.74. Luc tac dung I1én hat:

_ 4y2mE
o

F = -2Aatgax[1 + tg?ax] = - 2atgax[A + U]

Cac diém dimng (quay) cta quy dao:

_1 g( /EJ |
X;9 = —arctg| + .|—
a A

2m

Chuky dao dong: T="12
. a

238

E+A




Tai mit giéi han cta hai méi trudng cé su thay ddi thanh
phan xung lugng vudng géc dén mat giéi han, vi gradU chi cé
thanh phan vudng goc. Thanh phan song song cia xung lu0ng
khong d6i. nhu vay:

mv,;sing, = mv,sing,
sing, v, E-U,

tu day ta duge: ——=—==
sing, v, E-U,

Vi<V Vi<vy | _
U,>U, > n>n, |P,
P,
@ i
() Y
/) P,
P,

Trong trudng hdp cac photon E = hv, p = E ‘va tit diéu kién
v

bao toan thanh phin xung ludng song song dén mét ngan cach
giita hai méi truong ta dugc:

—SmMm@; = —SiMY,

Vi Va
R sing, Vv . v .
tic 1a S% Y1 ya nhu vay két qua ngudc lai.
sing, vy

2.73. Tu dinh luat bao toan niang ludng:

E= %mx2 +U(x)

ta tim dudc gia tri van téc %3:- = ‘,E(E - U). Dé thdy rang khi
. . vm .
' E

E = U, tdc dé1 véi x, = +§ Va-X,= - N hat ding lai. Ngoai

ra thoi gian chuyén dong tif mét dlem bat ky a dén diém b4t
kyb bang



Acosp = v—a, trai lai‘(o= \‘fﬁ . R6 rang chu ky dao dong

(53

=4n R khéng phu thudc vao Sp Va Vy; nhu vay ta da
L g
thu dude con lic dé’ng théi. Néu vdét Vo = 0, thi ¢ = —g— va

8 = Sgeosht.

Khi 86 thin gian cin thiét dé di dén diém thap nhat cta quy

dao hién ludn bing t, = nJ% = %T. Cé6 thé tinh hic phan tng

Fy ti thanh phan phap tuyén cta phuong trinh chuyén dong:

>> S>> 3> >

mrn=Fn+Fgrn,
g, o Y Y - -7
o déy h_==(si'n§,—cos 5)1& véc to don vi vudng goc dén t

'!‘ﬁ(i_ﬁylta"du(}c:
R
ma, = mz-—:Fn +Fg
p

Vi va-awsinet, p= 4Rcos% s F,= mgcos%

vy cufi cuug
2

2 2
, _ IV y[sgw® . 5y
F= -F, =mcos—| ——sin“ ~ — g |{.
T Z[R g g]

mwﬁ tdc cia hat trong méi trudng thi nhat

T 2
SR Vi =‘}—(E‘U1)
. m

b "'t
- YR trong M6i truong thi hai
- 2
v, = |—(E - U.
v ‘/m( 2)
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Bdi vi ds = Rdg. vay cudi cung ta dudc:

g .
+=sing =0
P R ®
Day la phuong trinh con lic toan hoc c6 chiéu dai R va nghiém
‘clia n6 sé la cac ham eliptic. Gia thiét ring ¢ 1a nhd, tic sing = @,
ta sé dan phuong trinh trén vé phuong trinh cia dao dong ti
diéu hoa: - ' '

g
+=0=0.
® R‘P

co @m s(f dao d(f):ng o= J% .
2.71. Tién hanh tinh toan nhu trong bai trén ta dudc:
—t> =(cos%,sin—;-) s
tu day F, =§ _{ = mgsin%

Con cin dién ta ds qua dy:

e 2 2 ‘ :
ds = ‘/(dx)z +({dy) = [%x_) + (-31) dy = 2Rcos}2—dy. ‘
, v o

Y

_ , '
tdiy  s= Y4y - 4Rsin)
Tu ddy s | 6[2Rcos2dy 4Rsm2,

hayla ~F,==—s.
Nhu vay ta dude phuong trinh giao dong ti diéu hoa:
g

s+—s5=0
4R

Néu dua vao thém cac diéu kién ban dau: s(0) = s,. v(0) = v,
thi ta duge nghiém dang s = Asin(ot + ¢). 6 diy Asing = s, va
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Vay hon bi roi khéi mit cAu tai diém:

x = Reosg,, y = Rsing,

trong d6 G = arccos% ~ 48",

. ;s . . . ‘ .2 N N 2.
Van tdc cua hon bi tai diém nay béng v, = 3 Rg

Mot phddng phap khac giai bai toan nay la tim dlem ‘tai day
thanh phén v, clia vec td van tdc hon bi dat gia tri cuc dai. Boi

Y

Vi

V= (v oS ¢;,~vsin )

Vay : v, = J22R(1 - cos g)cos ¢

Tit phudng trinh dv,/de = 0 ta lai thu dugc két qua :

cosQg = 2
208Qg = .
3

2.70. Phuong trinh chuyén déng véi cac lién két c6 dang:

234

—_—

mr=F+ Fg
0 day Fy; 12 luc phan ing cta cac lién két.
Thanh phén tiép tuyén cta phudng trinh trén khong chia hye
phan tng, bdi vi I‘;; ? =0, 6 day t 1a véc td don vi theo chidu
tiép tuyén, do dé ta co:

- - - -

mrt=F.t hayla ms=F;
Trong bai x = Rsing, y = ~Rcosg,

(o5 0s)
\do 'do

vay : bte———— = (cos ¢, sin o)
dx |} (dy
—— + ——
do do

dodé: F, = -mgsing = ms




f(l)dl A 'fmdx ‘.'f(l)dl

x(t)=z(t)e = Jg(t)e-

Ap dung phuong phap trinh bay trén vao phu0ng trinh thu
duge cua bai toan ta co:

£ )= B0 —imn
Do a6 sau khi lay tich phan lan niia va tach neng cac phan
thie va phﬁn a0, dong thoi si dung cac diéu kién ban dfu cia
bat toan ta thu duoge:

x(t) = £ (otsinot + coswt —.1)
Bo

y(t) = E (otcosot — sinot).
Bo
2.69.
1. Ap dung dinh luat bio toan ning lugng:
mgR = mgR cos ¢ + —;—mv'2

ta tim dudc van téc ctia hon bi tai diém bat ky trén quy dao:

= ,lzgR(l - cos @)

‘ -
Tit hinh, ta thay hon bi roi khoi mat F,

cau khi gia tri cha ldc i tAm F, vugt

<0

-
gia tri cta lyc nén F, cia hon bi lén
mat cau, tic 1a khi:

mg

I!lV2

v

> mgcos @

Thay gia tri cha v & trén vio day ta duge:
~ 2(1- cosy) = cose.

Tuday cosg < %
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2.68. Bang phu@ng phap glal nhu trong bai 2.31 va 2.24 ta di dén
két qua z = 0. Diéu nay cé nghla chuyén dong cta hat la
phing va dan dén p_hgdng tnnh vi phéan:-

Eo »__m e
E= B e | 108,
Phuong trinh nay cé the giai bang phu’dng phap bién d6i hing
so '

)

NOl dung cta phuong phap bién déi hang $6 nhu sau:
Gia sif ta c6 phlmng trinh vi phan khong thuan nhat dang:
x= xf (t)+ g(t)

- Pé giai phuong trinh nay, trude hét hay giai phuong trmh
thuan nhat:

X= xf(t)
Biang phuong phép ‘tach bién ta co6: d—);‘ = f(t)at.
. X
Tich phﬁn ca hai v& ta duoc x(t) = C.ejf(l)dt
Bay gid dé tim nghiém ctia phuong trinh khong thuan nhat, ta

v thay hing s6 C bing mét ham cta bién t: z(t), tic 1a: x(t) dugc
viét vao dang: _

x(t) = z(t) ejf(l) d
Tlep dé lay dao ham theo t va so. sanh vii phtidng trmh khong
thuan nhat

(A ds iy 109 o0 = g0+ xf0

dt dt
Két qua l1a ta thu dugc phudng trinh thuin nhat cho ham z (t): o

dz [ fydt

—_—= t) e—

” gitye

véi nghiém c6 dang:  z(t) = Jg(t) e_ff odt g0
Vay cudi cung ta dugc:




1 . X
X = —(v - ﬂ)smwt + q_E—t_
7 mao

y= l[vo - iEi)(cosmt - 1),
z= 0.

Ta chu y rang, néu v, = 0 thi ta c6 thé viét cac phtmng trinh
trén vao dang:

X= ‘qEz (ot - sinwt),
mo ‘
- 9E -
y=——(1-cosot), z =0.
_ mo
Tic 1a cac phudng trinh xycloid 6 dang tham s& trén mét
phang xy. _
2.65. Cx= - L0 ot +|v +S-E—°t+xo.
. Inu)2 0 mo
k Tkt
2.66. ox= A[(o sin ot - —cos mt)e m
. ) e
y= A(m cos ot + —sin wt]e m
m
Xg = —A——‘, = / :
0 m | Yo fB\w
A msz . w= q— .
A e, m
T K2 + m2e?
: . Et?
267 X=- q2m +voxt,
y= LYsm ot ,
(O]
2= Yo¥ (cosot -1} = ﬁ

® m

o
g
—



phing z = 0. Chiéu tién chuyén ctia dudng xoén ¢ va vi tri cla
né truc tiép phu thudc vao diu cua dign tich g, Khiq>0
dudng xodn &c 1a quay trai, trai lai néu q <0 dudng xoan &c 1a
quay phai.

Su thay déi cua dong nang:

2

1 1 1
AE, = —mvZ--mvl=-mx%+y?+z ~v)
k 2 5 ™o =75 y 0

5 m(v2sinfacos’ot + vj sin“asin’ot + vZcos’a -~ v})

= 0. ‘
Nhu vay trong tu trudng gia tri clia van tdc va dong ning cua
hat khoéng bi thay do:.

2.64. Luc Lorentz tac dung 1én hat:
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i: =qE+ :x ﬁ) .

Véy ¢6 thé viét phuong trinh Newton theo cac thanh phan
mx=qyB, - my=qE-qgxB, mz=0

R6 rang trong trudng hgp nay doc theo truc z chuyén déng

dugc mb ta bing cong thic:

Z=Vet=0

Pé tim chuyén dong trong mit phing xy, gidng nhu khi giai
bai 2.32, ta chuyén sang bién & = x + ly... Khi d6 2 phuong
trinh d4u chuyén thanh-phuong trinh dang:

E+inE= UE
: m

trong d6: © = _q_B_
' m

Nghiém cua phucng trinh nay c6 dang:
i qEY -ie Et
E=E+ _(go-g—](e tot —1)+3—.
) m me md

Trd vé cac bién x va y va st dung cac diéu kién ban dau cha
van téc va vi tri ta dudc:




Dodé:  x = RéE = v, sina cos o,
' y =Im¢& = —v, sina sin ot
Tich phén cac phudng trinh trén mét lan nita ta thu dudc:
Vo

X = — sinasinet = asinot
(0]

y= Yo sina(coswt — 1) = a(cosmt - 1)
)

Loai tri thdi gian khoi chu'ng ta duge phu’dng trinh quy dao:
xX*+(y+a)l=a
Nhu ta thzi'y day la mot vong tron c6 ban kinh r = |al va tam

dit tai diém c6 toa do x = 0, y-a. Chuyén dong theo vong tron

nay l1a chuyén dong déu, vi van téc
x2 + y? )2 = v sina
khong phu thuéc vao thdi gian, tham s6 © = ~2 2% 13 van
a
tdc goc cua chuyen dong (tic l1a tan sé xyclotron) Két hop véi
chuyén dong doc theo truc z va gia st dit ¢ = — argt = ot, khi
d6 ta dugc cac phuong trinh quy dao trong khong gian 3 chidu

nhu sau:
‘X =asing, y=a(cosp—1), z=ko,

& day k = v cosoc/o.

X

Hé phuong trinh trén mé
ta dudng xodn oc 16 so,
truc ctia né la dudng thing
song song véi truc z va
qua diém (x = 0, y = - a),
khoang cach gitia cac vong
ké nhau bang 2nk. Khi

x = 0 dudng xoan oc Y
chuyen thanh dudng théng va hat thuc hlen chuyén déng
thing déu doc truc z; trai lay, khi a = + 7/2, k = 0 tdc khi dé

hat chuyén déng theo vong trom ban kinh r = M

trong mat
® .
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L o. Khi d6 cac phuong trinh chuyén dong chuyén vé
m - :

dang: x4

X = @y, x(0) = vy, x0=0,
y=-oy, yO0)=vy =0,

z=0, z(0) = Vo, 29=0,
Ky hiéu géc gitia truc z va v, 0 . >
bing o, khi dé: / B

Vox = VoCOSQ,  Vgz = Vsina. y ' '

T cac phuong trinh chuyén dong suy ra ring doc theo truc 0z
(song song véi B) khong c6 luc tac dung 1én hat. Vay doc theo
truc nay (theo dinh luat I Newton) hat sé thuc hién chuyén
dong déu véi van toc z = z(0) = vycosa, do d6 z = viytcosa.

Pé tich phan hai phuong trinh dau ta dua vao day mot ‘bién
méi = x +1y md ta vi tri ciia hat nim trén mit phang vudng

géc dén truc z, modun cha bién nay béng (x + y2)§ la khqang
cach caa hat dén truc z, trai lai d6i s6 clia £ bang arctg(l) 1a
X

géc cuc trong mit phing nay, hién nhién £ =x +iy va§ = x +1y.

Néu nhan phudng trinh thi hai véi i va cong vao phuong trinh
thi nhat ta duge phuong trinh vi phin cta bién &:

i+iyi—_m(y-ix);:fim(X+iY)

hayla &= %: —iof vdi cac diéu kién ban dau & = vgsine,

£0)=0.
Tich phan lan ddu caa phltdng trinh nay theo t:

j — =i j dt, tadude: Inf=-iot+C

Tiuddy &=e‘e""=¢g(0)e—"" = vosinxc. e~




a=Yin

yl

a=-Urn

q>0

A4

=Yom
>0
1 =Y n
q<0

v
a=-%m g=-Y%n q<0
q<0 q<0

Bagi vi tich qy dat g1a tri cdc tiéu, khi y = yq. Vay tai dinh

parabén dong ning cua hat ciing dat gia tri cuc tiéu va khi d6

thé nang dat cuc dai, vi rang dién tru(mg moi thay déi dong
" n#ng ca hat déu do su chuyén hoa ctia thé ning va ngudc lai.

2.63. Trong ti trudng luc tac dung lén hat c6 dién tich q (luc
lorentz) c6 dang:

P - q(:x ﬁ)

Cac phuong trinh Newton tudng ingla: mr = q[vx B) voi cac
diéu kién ban diu r = v,, ry = 0, hay theo ting toa do riéng
biét:
mx = q(v,B,-v,B), x(0)=vy, %=0
my = Q(szx - vaz)s )’(0) = v()_v: Yo= 0
mz= q(v.B,-v.B), z(0)=v, 2=0
Ta chon hé tc}a d6 dé sao cho truc z song song véi B, trai lai
“'véc to v, nim trong mit phéng xz (hinh) va dua vao ky hiéu
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L4y tich phan hai lan theo thai glan va st dung cac diéu kién
ban dau ta thu dugc:

X = V,C0sd, ; = v, sino + a Et. z =0,
Vo _ m
. E .
X = V,yCosa, y = vy sina + g—t‘, z=0.
- m ,

- Nhu vay éhu)*én dong cta hat thuc hién trong mit phing
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- phuong trinh nay chuyén vé phuong trinh dudng thing x =

z = 0, tiic trong mit phing chia Eva v, (day la nghiém tdng
quat nhat, khong phu thude vao hé toa dé dudc chon). Doc

theo E hat chuyén déng nhanh din déu va theo chiéu vuéng

géc dén E hat thuc hién thing déu. Loai trit thoi gian khoi
cac phuong trinh trén, ta duge phuong trinh quy dao:

2 quz (1 + tgza)
0

y:xtga+x

DAy 1a phuong trinh parabén di qua goc hé toa do, khia =+ g
| 0
Toa do cta dinh parabén lan lugt bing:

2 mv?

xg = - o sta Ty = Yo
d 2qE d 2qE

sina

D& véi cac dién tich duong (q > 0) Y, < 0, trai lai déi véiq <0
Y, > 0. Hinh duéi trinh bay quy dao cho cac gia tri goc o va cac
d&u khac nhau cua dién tich hat.
Su thay déi dong nang cua hat:

2

2 2
my__Mve _m (x*+y?-vy) = qE a® t? + votsina
2 2m

AE, =
K 2 2

1

qEy = qU.

Nhu ta thdy d6 gia tang déng ning cda hat ty 18 dén gia tri
toa dé theo chiéu dién trUOng (toa d6 y), tic dén hiéu dién the
gitia dlem khao sat (hat) vé6i géc hé toa d9.




Trong trudng hop dang X6t tai div

aA=v0+[e.z._1)mg | B=(Pz-1]1n£
P1 k P k

Nhu vay diéu kién d6 da théa mén, sau khi thay cac sé liéu
vao ta dudc phuong trinh: '
5t=2,25(1 -e™).

Nghiém dé thl caa phudng tnnh cho két qua t, = 0,33s. Tiép
dé ta thu dudc:

v(ty) = 1,3m/s,  h=0, 085m.
2.62. Luc dlen trurmg tac dung lén hat c6 dién tlch q:

-

F-= qE »
Vay phuong trinh Newton ¢6 dang: mr = qE

vdi céc didu kién ban ddu 1 (0)=0, 1 (0) = v,.
Trong hé toa 46 48 cac: e

mx;=qE;  x0)=vy . x(0)=0G0=123)
(Tc ta1 day ta hiéu X =X, X T Y, X3 = 2).
Khéng lam giam tinh tong quat clia 10i gidi ta c6 thé chon hé
toa do, sao cho truc y huéng doc theo chiéu cua E va véc to

vO ném trong mit phang Xy. Khx d6 cac phuong trinh chuyen

déng c6 dang don gian:

x=0, x(0) = vo,, x(0)=0,

y=qEm, y(0)=v,, y(0)=0, e

z=0, - 2Z(0)=0, z(0)=0
Ky hiéu g(:c gilta tryc x va ' o E? .
chiéu cia v, bang «, khi do6 - <3 ° X, =y

Vg = VgCOSK, Vg, = VosSina
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Chu y: Can phai xét riéng cac truong hopn=1van=2.

2.61. Gidng nhu trong bai (24) tich phan phuong trinh chuyén déng
ta dugc: .
V=veevpee @ +(p_‘2_1Jf‘£ em -1
6day - vo= {2gh, )
T gl
@ ox= oJ.el_-l)ﬂ;_ 1—em (ﬂ_ )Etg.t
k kpz k P2 k

trong d6 v va x 1an lugt 1a van téc va vi tri cta qua ciu sau
thoi gian t, ngoai ra tai diy diém x = 0 nam trén mat chat
long. '

Qua cAu trd lai mat chat 1dng sau thdi gian t,, sao cho x(t) = 0
va tiép d6 lai nhay ién khoi mét phing 1én dén d6 cao
A7) |
2g

phuong trinh dang:  A(1 -e™) =Bt

C6 thé giai phuong trinh nay bing dd thi, nhung trude tién ta
hay khao sat, khi nao phuong trinh c6 nghiém. Duong thing
f(t) = Bt cit duong cong g(t) = A(l - e Y (hinh) chi khi dao
ham g'(\)], - 16n hon dao ham /(O 1, -, tuc la khi thoa mau
dicu kien Aw - B. '

. Vay & day ta phai tim t,. Pat x = 0 ta duge

A
(1)
34 /ﬁm = Bt
_ e
2.5 - .
2+ Cogity= All-e™
1__
N s " :0’335 N
0.1 02 03 04 t(s)

>
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va néu chigiti lai s6 hang thd nhat thi khi dé

2.57.

' kt
mv -= | mv
r(t) = 0coso{l—e m}n 9

k
. kt kt kt
& = mg =
v(t) = | vocosae ™ vosmae m T l-em

= E—ln(1+ kv, sma)
k mg

- 2 . . A

s k

= mvySinae  m gln 1+ vV SIna ‘
k k2

mg

2.58. Tai nhiing vi tri ¢6 d§ léch cuc dai, d6ng ning ctia con lic
bing khong, nén ta c6 thé tim ngav dudc ning lugng b1 mat
méat, bing cach so sanh thé nang tai hai thoi diém t, vat, + t

E, =mgl ( - cosa),
E, = mgl (1 - cosP).
Dodé:  AE =E, - E, = mgl(cosp — cosa).

259. x= 2Ing.
k

2.60.D6ivéi0<n<1 vat ding lai sau khi di duge khoang dudng:
l1-n .

= ng*“ trong thoi gian T = Mo

k(2 - m) k(l1-n) .

vat khong bao gio dung lai nhung sau mét thoi gian dai vé tan

vat di duge mét quang dudng s = ——m—_—vg " d61 véin > 2
, k(2 -'m)

vat khong bao gio ding lai. va quang dudng ciing dai vé han.

cdéivéil<n<?2
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va y

v v,

v, / vi=v, r - v,

ol t : o i o & 1
a) b) c)

Khoang cach gita 2 hon da:
v, ) R Kt
D=v, T+[%——lje m[l—e m] - v,.T,khit- .
g :

2.56. Phuong phap giai hodn toan giéng nhu trong bai 24 va dua
dén két qua.

m K m |
x=2 —g+v0 l]-em ————g—t
k Lk ‘ k

dx

’

Do d6 st dung diéu kién: v =

ta dugc gia tri cua khoang thoi gian bay

t, = _Iﬂln 1+ Vok __1 1+_v£
k mg k v,
va Xinax = X(tl) = E I:VO -V, 11’1[1 + V_O]}
k v,

Néu v, << v,., hay 1a F << mg thi ta ¢6 thé st dung khai trién
ctia ham l6ga vao chudi lay thira.
’ ‘ 2 3
In(1+x)=x- X L E
: 2 3




Ta dua vao bién méi:

ng—vgv, dp=—l{—dv
m m

va ta dugc phuodng trinh vi phén :

_mdp _
k dt
Tich phan theo phudng phap tach bién:
_m jég = jdt
k Jp
k
ta dugc: Inp=- —t+C.
m

kt
Tu day ta dudge: p=pee ™, pPo = ¢€°
Sau khi dat p =g - vk/m va p, = g -v,k/m ta tim dudgc:
kt

Kkt
_m| o k)l.-— mg mg) -~
V-—l;-l:g“—(g—vlgj}e »:-‘—‘k—‘i—[Vl—T)e m

Tai day tadi xemt=0 nhu thdi diém, khi hon da dat dén mat
nude. .

St dung coéng thiic nay ta d& dang tim dude su phu thude cta
gia toéc va vi tri hon da vao thoi gian:

d k
v g—EV— g___v \em
dt m 1
! -kt \
va X(t) - fwh RV AN LT
- . N L . k } !
mg

Ta chtd ¥ rang, khit — » thia — 0, val\hldov—>v,— e

Cac hinh a, b, ¢ dién ta su phu thudc cua van tdc va gia tée cta
hon da vao thol gian trong cac trudng hdp v, > v..
vV, =V,..V, <V,



Loai bd nghiém 4 - V15 (vit > 0), cudl cing ta dudc:

=‘fi1n(4+ﬁ5).
g

2.54. Dé chat diém nim yén phai thod man didu kién:
m.g.sina < m.g.fcosa  hayla tga<f
Truong hop giéi han: tga = f

Ta hay ky hiéu tg géc nghiéng cua tiép tuyén den parabol tai
diém [x,, ¥ (x,)] tai ddy hat nim yén:
: tga=£lzi =2ux, = f,
dxi,_,

, 2
i day x, = £ ,vadodd  hy,, = y(x) = ax’= —
2a 4a
2.55. Trudc khi roi vao nuéc hon da chuyén dong theo phuong trinh
chuyén dong:
m d%x = mg
dt?

T day ta dude: v = v, + gt, X = vt + 22 gt2

. 2
Hén da roi dén mat nudc tai thoi diém t,, vay d = vet, + ,.g_;_o .

‘/v§. +2gd —vy
g

Khi dé van tée hon d4 bing:  v(t,) = vk1 = Vve +2gd

Phuong trinh chuyén déng ctia hon da trong nuée c6 dang sau:

T day to=

d?x dx dv k
- = - k= hayla - — =g~ =
dt? me a0 R Te m
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: : 2
hay la at=1n 2| x+ [x2 +(V—°J
. Vo o

Giai phuong trinh riay theo x ta duge: x = v—osin(at).
a

252, x= %gn(at). Dayla dao dong tu diéu hoa.
a .

2.53. Gi st h 1a phdn s¢i day treo théng tu do, ta c6 phuong trinh:
3 th ‘ o
m; = d—tz"" myg

véi cac didu kién ban dau h(0) = %l va h(0) = 0, 6 ddy m, khéi
lugng toan sgi day, con m,— khéi lugng cia doan h. Vi giiia
khéi lugng va chiéu dai soi day ton tai hé thic:

BRI ¢ 1] _ I

my, h,

cho nén thay vao phuong trinh'trén ta dudgc:

d’h _h
a2 1%

1
h(0) = =1
0 1

Nghiém cua phuong trinh trén chinh 1a ham:

_ 8|1 g
h(t) = h(0O)cosh [ J; t] = lcosh[J; t)

Thay h(t) = vao ta dugc:
e |
- er.'r +e J’: =8
‘g

Tirdﬁyéuyra: eVir =4 + 415 .
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251,

a) Ky hiéu khoang cach AB bang x, khi d6 phlmng trinh chuyén.
- d6ng c6 dang:

mx=bx dGday b>0

Véi cac diéu kién ban dau x(0) = v, x(0) = 0

T day ta duge: x — E x=0
m

Nghiém téng quat ctia phuong trinh nay c6 dang:

, L [b
x=ce™+ee-", dday o= J—
m

Tit cac diéu kién ban dau suy ra:

C] = - C2 Vé C] = —
o PO v Vo . .
Vay cudi cing x= 53 (™ - e~ = —sin (at).
o o

b) Béi vi F = bx, vay ti cong thic F = - (}EU ta dudc:

2
U=-_bx"
2

Tu dinh luat bao toan ning lugng:

E= mv? _bx2 - mv?
2 2 2

Suy ra phudng trinh cua van téc:

dx ;
v = = vé+a2x2

T day ta dugc: J.dt =

J‘ dx
- b
2.2
‘[Vg +o’x?
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2.49.

&)

Tit cac phuong trinh chuyén dong:
- ma=mg- F ; Ma=F
& day F la stc cing soi day, ta dudgc:

m
a=

rn+Mg

Nhu vay duéi anh hudng cta trong lugng khi, hé thyc hién

c)

chuyén dong nhanh din déu véi gia t6c a hudng xudng dusi.

Tinh hinh khéng bi thay déi, duy chi c¢6 khoang cach gitia khi
va khéi lugng M ngin lai dan.

Céac phuong trinh chuyén déng c6 dang :
ma' = ma-ma,=mg-F
Ma=F

3 day a' 1a gia toc toan phén cta khi, a- 1a gia t8c cta khéi

lugng M. Tu day ta thu dugc:

mg ~ Ma m
a'= 28740 0, a= (g + ay).
; M+m m+M
Gia tri a' < 0 n6i 1&n ring chuyén dong cta khi huéng doc 1én
trén, tc 1a ngude chiéu so véi chuyén dong cia phan hé con
lai. ‘ '

250,

. a) a=me-Meg b) nhu trén,
- m+ M ,
0 a.:‘mg~Mao—fMg, 3lza.JraozmgfrvmaO—ﬂVIg_
M+m . _ - M+m
. a) a=m_Mg, b) nhu trén,
.m+M _
0 a,zmg—mao-Mg. a=ei’~§-a;)=mg+ma°~Mg.

m+M m+M
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a) b) -

Phuong- tnnh chuyén dong cta cai ném theo phudng nam
ngang va cta thanh A theo phuong vudng goc véi mit phéng
nghiéng dugc viét nhu sau:

Ma, = Nsina
Ma, = = mg cosa — N

T hinh vé ta ¢6 thé suy ra dudc sy phu thudc cua a, vao a,
(1ién két dong hinh hoc).

a, = a,.sina .
G1a1 hé 3 phuong trinh ta tim dudc :

a :_Egco_%_o5Bm/S

1
m +

sin? a

2.48.

" Gia téc ctia ndi nude bang:

-

a = g(sina — fcosa)

Do d6 61 véi méi phén ti nuac c6 khéi
lugng m trén mit nudc chiéu cta vecto
m.g lén chiéu mat nuéc phai biang
chiéu caa vectd ma lén mit nuéc, tic la:

mg sin(a - )= mg (sina — fcosa)eosP
v é'déy B la.gbc gitia- mat nude va mat doc.
Tu day ta dugc: tgp = f, tdcla: P =arctgf.
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hayla: F,=m.g (fcosa - sina) (6)
Céng suit cia déng co 6 to la:
P.= m.g.v (fcosa — sina)
= 1000. 9,8.10 (0,07 - 0,05) = 1960 W (7)

2.46. C6 thé chi ra hudng chuyén déng ctia vat m,, m, nhd so sanh
cac luc kéo. Cac truc toa dd &, n nén chon song song vé1 hudng
chuyén d6ng. Phuong trinh mé ta chuyén dong cua vat m, doc
truc & va m, doc truc n (phuong trinh Newton) dudc viét nhu
sau: .

oY)
ma, = m. gsma Fo.-T,

mya, = m,.g.sinp - F2 +1T,

véi Ff) =fm,.g.cosa-
F2) = fm,.g.cosp.
Do sdi chi khéng co.gian: - my
a,=a,=a (lién két déng hinh hoc)
Do sdi chi va rong roc khéng c6 khéi luong va ¢6 thé b qua ma
sat vao truc rong roc:
T,=T,=T  (lién két dong luc hoc) -
Thédy ngay tit hinh vé rang khéi luong m, ha thap d6 cao so vdl :
m, sau thdi gian t mét khodng la:

a2
h= —%—— (sina + sinf).

Giéi hé phuong trinh ban ddu tim a ta xac dinh duge:

h gt2 (sina + sinf). [ml(sma feosa) — mz(f cosP + sin B)]

2 (m, + m2)
h=0,65m.
247, Luc tac dung 1én thanh A va cai ném dtIOC vé nhu trén. hmh a

vab.
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2.45.

a)

b)

¢)

214

Hinh a

Hinh b Hinh ¢

_.é .
Goi Fx 1a luc kéo cua dong cd 6 td (Hinh a). Vi 6 t6 chuyén

dong déu trén duong ndm ngang nén téng hop luc dit 1én 6 to
phai bang khong. T dé:

Fk - Fms =,0 - Fk = Fms =f mg ' (1)
Vay cong suat cia ddng co 6 to trong truong hop nay la:
P=F.v=F . .v=fmgv @)

P =0,07. 1000. 9,8. 10 = 6860 w.

Truong hop 6 t6 chay 1én déc. Cang ly luan tuong tu nhu
truong hgp a), ta cé: '

Fy - (F,,. + m.g.sina) = 0 3)
véi F_. = fmg. cosa
Do dé: . Fy =m.g (f.cosa + sina) 4)

Vay cong suit ciaa dong cd 6 t6 la:
P=F, v=m.gv (fcosa + sina) : (5)
Vi a rat nho nén coi cosa ~ 1 , "
—  P=1000. 9,8.10 (0,07 +0,05) = 11760 W
Trudng hop 6t6 chay xuéng déc (Hinh c)

I, + mgsina - F,,. =0



- - . ’ a ~
2.43. Goi F, la tong hop luc dat 1én vat. m la khéi lugng cua vat, v

12 van tée cta vat § cudi mét phing nghleng Theo dinh ly vé
xung luogng (sau khi chiéu trén mit phang nghiéng):

Ft=mv-mv,=mv, (v,= 0) (1)

Mat khac (xem bai 2.10)

F, = mg (sina — feosa) S 2)
va ¢o: lzlatz=—1~(v_v0)t2=l‘}t
2 20t 2
hay v= gl_ | (3)

bat (2) va (3) vao (1) ta co:

mg (sina ~ fcosa) t = szl
Vay: t = 2 >
. | g(sina —f cos @)
. - !
2.167 .12
= - ~5-1 = 1s.
| 9,8(sin 30° - 0,2 cos 30°)

'244. Néu a la gia tdc phai truyén cho vat A theo phuong nam
ngang, thi trong hé quy chiéu khéng quan tinh gan lién véi
vat A diéu kién dé cac vat 1, 2 ding yén la : ;

T =fmg + ma})—
mg =T + fma
trong d6 T la stic cing day, giai hé phuong trinh ta dugc:

Q= g1-f)
1+f




a= _F_‘ = M = 4’4 n]/gZ ' (3)
m mA + Mg .

b) D& tinh luc cing cla day tai M ta tudng tuong cat day tai do.
Muon cho hai vat A, B vin chuyén déng véi gia téc a nhu ci ta

lphal tac dung lén hai nhanh-cua vat ¢ M nhiing luc cing T
> -
va T Xét riéng vat A luc: tac dung léen né gom Py, va T .

Ap dung dinh luat Newton II cho vat A, ta cé:

e
my. a =P, + T . 4)

hay vé tri s6 :
mya=P,-T ' ®)
T d6 suy ra: - '

T=P,-ma=m, (g-a= 2amsl

) mA + VmB
‘Tudng ty, néu xét riéng vat B ta c6:
T',:—-‘Fms = mga
Ay - - - fing
Vay: T = my (fg +a) = my (fg + — g)
.. my +my

_ mympd+flg ()
my +mg '

Vay : T =T =54N.




F>0. dodé sina = fecosa
hay f< tga
Vay gidi han caa hé sO ma sat { (gia tri 16n nhit cua f) dé vat
c¢6 thé truot trén mat phang nghiéng la:
fe= tgo = tgd® = 0,07 : 4
b) Khi vat truct trén mit phang nghiéng, gia téc ctia vat béing

¥ mg(sin o - f cos.a)

a= = g(sina - fcosa) ()
m m
Véi f=0,03; sina = 0,07; cosa~ 1
Vay:  a=9,8(0,07-0,03.1)=0,39 m/s? (6)

Tu phudng trinh chuyén dong s = —;—at2 (vi vy = 0), ta tinh dugc

thdi gian dé vat di hét quang dudng s = 100m:
) 1

1
t= (-2-5)2 = (21900 _ 9975,
a) L0309

¢) Van tdc caa vat 6 cudl quang duong 100 m:
v=at =0.39. 22,7 = 8,85 m/s.
2.42.
a) Luc téng hdp dat 1én hé :

- >
F = PA+PB+N+F : (1)

: -
Trong d6 PA , PB 1a céac trong luc dit 1én A va B, N 1a phan
luc phap tuyén clia mit ban 1én vat B; F_ . 14 luc ma sat dat

lén vat B. Chiéu luc téng hdp F 1én mat phuong chuyen dong
(ing véi cac vat) va chon chiéu duong 1a chiéu chuyén déng ta
dudgc:

- o
F = PA - Fm.s = g(m.»\ - me) K (2)
Khéi lugng ctaa toan hé: m =m, + mp
Tit day suy ra, theo dinh luat Newton II. gia toc ciia hé bang:
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241.

a) Véi trugt trén mat phéng' nghiéng dudi tac dung cia ba lyc:

210

trong luc P- mé phan luc phap tuyén N va lyc ma sat Fy,
hudng nguoce chiéu chuyén déng (hinh).

M

- >
C6 thé phén tich P thanh hai thanh phan P, va P,
._)
P= Pt + Pn

e TR ) o

Trong d6 Pt nam doc theo méit phing nghiéng P, nam vudng
%

gbc v6i mat phing nghleng Thanh phan P, nay triét tiéu

phan lyc phap tuyen N Do d6 (1) viét lai thénh

e o ,
F=P+F, 2)

> >
Vi P, va F_, cung phuong nhung ngudc chiéu nhau, nén vé

tris6 F =P, - F,.. trong dé:
P, = Psina = mgsino
e
Do dé: F = mg (sina ~ fcosa) _ ' 3)

= fP, = fPcos a = fmgcosa

Dé vat c6 thé trudt trén mit phang nghiéng luc phai thod man
diéu kién:




~ Otadi dén bat déng thite:

“3amn v —amn(n +1) s >0
T daysuyra: 3-(n+1)>0 hayla n<2.
2.39.
o SN O S |
1. Vi F=- =——— dodotasu ra:
L & r y
or
a : 1 ’
a) U, = —, b) Uy,=- =ar?,
c) U3=3.
T
2. Dao hafn cic thé ning trén ta dugc:
: - , -
a) F = [971+9—32—]—1‘—, b) F, = asin(nr). —{—,
: r r’)r r
._.)
T
c) F3=—(x.—1:—.
: T

2.40. Khi bay trong quy dao, lyc ly tam bang:

- 2

- .
F=ma=m:)—,
r

__> . .
trong d6 v la vém"t@'c cua con tau va r 1a ban kinh quy dao
tinh tif tAm qua Dat. Nha du hanh ma4t trong lugng chi khi vé
gia tri luc nay bang luc hut cla qua DAat, tdc 1a khi g = a,
nhung huéng ngudc chleu nhau.

Bai toan nay thuong din dén su hiéu nhim vi du c6 ngudi -
thuong 1ap luan ring "Béi vi mat Tréng (hoéc mit Troi) hat
nha du hanh" (‘7 ") hoic "Vi luc hit caa qua Dat da tré nén qua
nho"(??) v.v..
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rotF =0.
Né&u truong la trudng thé nang, thi luc:

i: = - gradU.
§ day U la thé nang.

T tinh chat téng quat cua cac ham véc td ta biét ring rot cia
gradien ludn ludn bang khéng va diéu nay xac minh tinh dding
d4n ctia dinh 1§ dugc phat bidu trong dau bai. S

Ciing c6 thé phat biéu dinh 1y ddo nhu sau:
Néu trong mét trudng nao d6 cac hé thuc cho trong &éﬁ_béi

=Y S
d6u thoa man, tic.rot F =0, thi trudng do6 la trudng thé nang.

2.38. Ning luong toan phén caa chat diém:

2
Mm?2 am mr
E= - + =

2mr? r* 2

4 day M la momen xung lugng. Tai gity dao én dinh ri_éng

lugng phai c6 gia tri cuc tidu, bdi vay phai thoa man cac hé

thie: \ '
B _ oy OB

0 va —>0.
or. or?

Dao ham hai lan bidu thiic ning ludng ta dudgc:

oE M2
——=-~-——+amn ,
- or ml;_3 n+1
~2 2
2R
——;2 =3——M4 ~amn( + By .
mr T

So sanh dao ham bac 1 véi khong ta tim dudc:
M? 1 ' |

amn .
mr3 - rrH—l

Két hop két qua nay véi biéu thuic cia dao ham bac 2 1,(3ﬁ- E:"dn




phuong tl“inh : E =-grad U ;
tiic . 2y - 2xz?, &u._ 2x + 6yz, - U 3y? - 2x?z,
ox Oy . oz ’
Tit cac phuong trinh trén lan lugt suy ra :
U = 2xy ~x%2* + {, (y,2), .
U=2xy + 3y%z +{, (x,2),
"U=38y%z- bx:’zQ’+“f3(x,y)
So sanh cac két qua trén ta thay :
7 f(y,z)—3y7 f(xz)——xzzf(xy)—ny
" Nhu vay : - ,
’ - Ux, y,z) 2xy + 3y’z ~ xzz +c.
2.36. Cung giai theo phudng phap cua bai toan tren ta di dén két

luan F khéng phai la 111c bao toan. Con. céng do luc nay thuc
hién trong 2 trudng hgp a) va b) lan lugt bang

ay 'w1~$ j’Fdr = IF dx = ]lx 2dx =0, bdivi z=0
B | _lB ‘1 B : B
b W,= ﬁd; - I(dex+Fydy+dez) = [Fyay = j—xydy
: A=0Q . : A

A -
y 1
i Icosz ¢sin ede = —gcosq)'

-~ -

0

2
P
2.37 Tit cac hé thitc cho. trong déu bai c6 thé thié’t lap ding thic:
oF, &F, (81? F, ) [(F, o,
+ +1 =0,
oy &) e &) & &

. Dé thay ring cac biéu thic trong cac dau ngodc la déng nhat

v61 nhiing thanh phan cua véctd rotF Vay dang thic trén
‘titong duong véi ding thic :



" f) Ding, luc nay la lyc bao toan, suy ra ti két qua e)

g) Vi F la lic bao toan, nén :

h)

1)

F=-gradU, d4&dayU 12 thé ning cua hat.
Vay ta duge hé phuong trinh : '

@——F = mo’x, é}—[~J—~—F = mo?y,
ox

tudiaysuyra: U= ~;—'mm2 (x2+y% + C. Chon U (0, 0) =0, tic
1a chon C =0, va cudicung tacé: U = —.;—mmzr2
Ning lugng toan phén :

2’ 2

1 a b
E E.+U=“mo?(—y2+ —x2+x%+y?
K 2 '-(bzy 3 ¥

it

% ma?(a? + b?).

Néang lugng nay khéng phu thudc vao thdi gian vi 6 day ta c6
chuyén dong trong trudng thé niang (khong phu thudc trlmng
sinh vao thai gian).

Momen xung 1u0ng cta hat tinh theo diém (O 0) bing :

— - —
i J k
M=rxp Tmo|x y z =mm(kx2+-:—y2)k=mmabk.
a b
-—y —x 0
by a

Vecto nay khéng phu thude vao vi tri vi chuyén dong trong
truong tuc Xuyen tAm thuc hién véi mome xung lu0ng khong
déi.

2.35 Néu F la luc bao toan thi tén tai ham U (x, y; 2) thoa man

-
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Tic 1a phuong trinh elip 14n liiqt c6 cac ban truc a va b.
b) Van toc :

_.)
V= dr = (- awsinot, bocoswt) = | - 2 0y, me] ,
dt b a
tir ddy déng ning ctia hat bang :
' 2 2 (.2 2 -
o= mv. _ moe’ a—y2+b—x2
- o 2 2 (b2 a?

- ) Ap dung dinh luat II déng ldc hoc ta tim dudge lijq:

e
- - : v 9
F=ma=m-— =- mo.
dt

Vay phuong trinh chuyén déng c¢6 dang:
mr =- mo’r,

tic 1a phuong trinh ctia dao dong ti didu hoa. ‘
d) Céng ctia lyc thuc hién 1én hat:

‘(O,b)-_) - (_O'b)"> - 1 (0,b) - 5>
W= IF.dr=—mco2 jrdr=-§mm2 J'd(r r)
(a,0) (a,0) (a,0)

1 2 [ ob) 1
= - ~2—mo)2r2 | ot = Eme (a* - b¥;

nhu vay la bang hiéu dong nang :
W = Ek (O,b) - Ek (a,O). ) )
Chu y: Co thé tinh tich phan trén bing phuong phap khac, dat
~ bidu thic £(t) vo va tich phéan-theo thai gian.
e) Congtoanphan: W, = E{E dr =0

B



Xung lugng: ; =m. v = (5t - 0,5, 3t%, — 1,5) kgm/s.

._)
Giatoe:  a="C =(10, 12t Oms*
Luc tac dung 1én hat:
->. - d;
F=m.a=—X =(5,6t, O)N.
at ',
2

Cong suat: P= i[
dt

mv-

2

) = Fy = (36t +50t - 5) W.

2.33. Gia t6c cia hat tai thai diém t:

a) = T = (5t t- 4, - 26)mist
. m
Van t6c caa hat tai théi diém t:
- s | .
vy + _[a (t)dt’ .
0 ’ . .

)

2
(2,0, 1) mis + étQ,L—4t,—gt3 m/s
2 2 3

2
é1;2+2,£——4t,1—2t'3 m/s
2 2 3

Vi trf cia hat thdi diém t:
- *)' - .t--)
r = rg+ jv(t)dt .
J _

. 4
(-5-t3+2t+5,1t3-2t2 +2,t-3--3)m.
6 6 6

2.34.
a) Loai tru thol gian khdi cac phudng trinh chuyén dong ta dudgc:
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Thoigian t=— =10

a, 11
2. Xediduge: .
— A\
S;=v,t= Vo V. 1+£J.—5-= 105( )
7 2 11/11 a21
Vat di duge :
S, = 0+v t_i I_O_io_( )
2 11 11 121
Vat trugt trén xe mét ddan :
55 5
{=5,-8; =— =~
1R T T
3.a) Cong cta luc ma sat :
. iAms = Fms d=- ngl
= -01.110. 3=—_ (un).
11
b) Tinh tu dlnh luat bao toan
Chon méc tinh thé nang 1a san xe ~ .
Co ning ban du :
- - N . 2 !
v 10.1
" Ey=ML-""_5 ()
° 2 2

Co néing cia hé khi (m + M) c6 cing vin téc :
vy 11 100 50

=M =2
_ M) = o )
Theo dinh luat bién thién ¢o'ning
Aps =AE=E-E, _f—g—s——i J):

-

. - v
232 Vantée: v= % = (10t -1, 6t* - 3)ms.
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Ta dugc hai ho nghiém :
vi'=v; =1lm/s

, . va . noS
) V2='O ,_.1_

m; bat trd lai va di ra vé cung. ,

m, dao dong; do bién dang cu:c dai caa'16 xo. khl m, ding yén 6 -
hai bén :

: KAI? = = m,v

\v]
AVl

lo—Al<l<ly+Al
7,25 (cm) <l < 32,75’(cm).
231. '
1. Chon chiéu duong la chidu chuyén dong ban dau cua xe

Goi v la van téc ctia hé xe +vat, khi vat nim yén tren san xe.

M+myv= Mv0
M+m 11 s

Vat m chuyén dong nhanh din déu
Do luic phat dong la luc ma sat truot,

=+kg= +1 m/s?
Xe M chuyen dong cham dan déu, do hic tong hop 1a Iuc can ctia ma
sat trugt.
M s~
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Q= % 2gR(1 - .cos o) -mgcosa thay vé_. lay tu (4)

’ Q=mg (2 - 3 cosa)
TaiC: a=90° Q,=2mg.
TaiA: «=180° Q,=5mg. L _
Taa E: a~=:1315°,.‘ cosa = —i, 'Q3 -"—.ing 2+ 3v2).

- 2.30.
1. Chon chiéu duong 1a chiéu ciia v, , ta cé:
m,v, = (m;+my)v’ |
m,

. 1
Ves———v; =—
m; +my- 4

E i
7 s
Ngay 1an bi ném thi nhat, 16 xo bi ném mét doan Al

v'?
‘—KAlo = (my +m2)—

m1+m2 04=\/ m=155
V \/10 -

Sau d6 dén vi tri can bing, m, rdi ra, chi con lai m, dao dong

16 xo sé& bi ném, dan cac doan cuc dai lac 6 vi tri trong va ngoai
cung. | ’ .
|l = v “I;? ¥03 (m) 1,375(cm)
Luin=1o —Al~0=28450m
Lyas =lo+ A= 31,375 cm

2. Chon chiéu dufdng nhu hlnh vé, tit hai dinh luat bao toan ta
cohé: ' :

min

‘m,v; = m,v, + m,v,

2
m, L
2
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Théo dinh luat bao toan co nang :
. R 2
mg2R = MgR(1 + cos o) + ln;’—

o ? = 2R (1-cost) " (@
Kht v2 nhd @) : ’
gRcosa =2gR (1 - cosa)

.9
CosSot = —
3

- Vi trf vat rdi qui dao tron ¢6°dd cao h = gR (tinh méc 1a diém
A).
"b) K8 tu vi tri tach mang tron, vat duge ném lén véi van tdc dau
vy, g0c nghiéng a.
Db cao cuc dai tinh t}‘i'diém xudt phatla:
vg sin? o l" | 9

R . . 5
hmax=—_2§——';' sin a:l—coszq_=§

v(z) = 2gR(1 —-?:) = -z—gR

3 5
—oR. -
289 5
hmax“‘ =—R
- 2g 27

Tinh tu diém thfip nhit 1a A, d6 cao dat dugc 1a

' H-—R h (5 R-0g
| 9 27) "7

¢) Tai vi tri bat ky luc huéng tim la:

Fn = Pcpsﬂ + Q
Q = Fn - Pcpsa

' 2 .-
Q= Y mgeosa thay v?, 18y tu (4)

)
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2. Lan thi hai. chung lai va cham nhau, xuyén tam. dan héi

Ta nhé ring, trong phan a, ¢6 hai cip van tdc nghiém ding la:

1= Yo
Vy =V < m, +1m :
J 1 0 (a) va 1 2 (b)
lvq =0 2m )
my + Moy

Trong d6 cip nghiém (a) 14 hai véan téc truée va cham lan tha
2, van tdc trudc va cham la - v, v, nén sau va cham sé la
vy =0, v, =-v,, do d6 m, 6 vi tri &m = m, 1én d§ cao h.

229, _ » ,
1. *Gia st quadugcB. TaiBtacs: P+Q=F,;
i ‘inio Q20 nén P<F; .

m; <lEIlv2
gsmo,
v2 > gR @
v?=2g (h-2R) " o 2)

o Ap _dxing dinh luat bao toan co ning :.
i ) 2

»ing’rh =mg.2R + m;

 Tu(l), (2)tasuyra: h>25R.
2a) Tai Nbatky

L . mv- .

+Pcosa = F, = —

| Q co}scx» n= R

Vi tri ma vat roi quy (iao tron Q=0

. 'v2
mgcoso =m—
) ‘R

2

= : e 3
cos o 2R o 7 3.
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b) Khia=230°: v
| T = mg 3 cos 30° - 2 cos 600)

‘0110(?’—‘/—_—1J [?I__IJ - a)

2
Khioa=0°:
' T=mg@B-1)=2mg=2. _ (IV)
2.28. ,
a) Goi v, 1a van téc m, trude vacham, v, =J2gh
‘ Ta c6 hai phuong trinh : - |
M,V = m,v, + myv, : (‘lA)
m1%=m1—§+m2—2§— , @)
Gidihé (1), (2) ta cb .
m; —my

—2gh
m; +m; 2 g

vy _..2£1_ V.O = 1 2gh
m; +m, 2
Sau va cham 1an d4u, ca hai cting 1én dén d6 cao :
vi_h
2g 4
b) Va cham khéng dan héi :

hl—hz—

m; N v2gh

[t N T
'ml. + m2 ) 4
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_ K 1 Y10
JmK Jio 10

v

~0318 2
B S

2.27. * Chon mdc tinh thé ning 4 vi tri thap nhét

a)

Khi vat & 1i 6 x bt ky, co nang la :

2

E = _;_mv + mgh = %m‘!z + mgl(l - COS)

Tai vi tri tha ban dau:
E, = mgl(1 - cos,,)
Theo dinh luat bao toan co niing: E=E,

Suyra: [2gl(cosa -cosag , (1
Tai vi tri bat ky :
, mve mv?

T - Pcosa=F,= — =
R l

Suyra: T =mgcosa + —?—2gl(cosa —cosdg)

T = mg(3cosa ~2cos ) ' (2)
Khi o = 30°: ' |



Dua U=-2+5Uvio va khai trién biéu thie dusi dalu tich
: r

phan vao chudi luy thua cua 8U;s6 hang bac khéng cta khai
trién cho ket qua 271 va sb hang bac mot dién ta géc dich
chuyén 8¢ cdn tim:

r max

0 ' 2msUdr
dp = — I :
oM g o MZ -
rmm Zm(E + —) - .
: : r) r .
6 2m 2 : .
= 6Ude, *
aM M 8Ude o *)

& day tit tich phin theo dr ta chuyen sang tich phan theo d¢
doc theo qui dao chuyén dong “khong nhiéu”. -

Trong trudng hdp a) tlch phén trong (*) 1a tAm thuong va cho
ta: -

T M2
21!32111 _ 2B (p 1a tham s§ elip, p = E_),
M™ o op : T ma

8U =
‘Trong trudng hop b):

r?5U=2X v6i r=p/1 +ecoso)
r

va ta duge: SU= 6mxyzn = '61“2/
'M : ap

2 88 Trong he toa do gan véi ong luc li tAm tac dung 1én chit diém

~bing:
F= (mw?x, 0, 0)
va luc Coriolis tac dung Ién chat diém d6 bang
=(0, 0, —-2mmx)

" Vilye Corlohs vudng géc dén thanh 8ng, nén xuit hlen Iuc ma
sat T= fF Nhu vay ta dugc phtidng trinh chuyén déng sau:

x = o’ mex. , ]
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o Nghxem cha: phudng trinh vi phan nay cé dang x =e™. Thay
vao phttdng trmh trén ta dugc:

?\.2+2fcok ©?=0.

~Ttt»dﬁy~ta:c6: Ap= ol f+\/1+f2) |

Vay nghiérﬁ'tt‘;ng quat séla: . x= AeMt + Belst.

| Girésyi’f'céc didu Eién ban d;‘iﬁ-iﬁ: x(O).‘= Xo XO =0

Cuéicing taduge: x= —_——.-(x,e ot~ hye™t).

20V1 + f2
289, Ax=Evtie=22cm.
Dx, ~ V0t2m31n¢ 0, 8cm.

* €4 hai ngudi thg' sin déu cb thé bién bach nhu vay, héu ho
nham ban con chlm sau cht khong phai 1a con lgn ring.

- 2.90. Vi do Iech ctia con l4c nhé nén ta.co the Xem chuyen ddng chi
thyc hién trén mat phing z = 0. Khi d6 cac phudng tnnh
chuyen dong:

: g - —> Sl e 4 |
x:--—x 2| ox v]x— WX axr
. g - -—)) : [9 (_’ "’ﬂ
CYESFY S ex vy ofex exr
. - . - ) ’ . y

B3 qua cac s6 hang chita ©® va tinh tich ox v ta duge
e o g R -
X=X H20ysime
i y= —%— y’%"2m§sin(p' o

Day a hgphxidng trinh lién hdp nhau cb the g1a1 ching bing
cach dua'vao blen méi & =x+1y. Khi dé:

a
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E+ g E+2i0¢E sin(p

Tim ngh1em phlmng trinh nay ¢ dang £ =eM
thay vao ta dudc:

AZ+ ZiwAsing + % =0

do dé: Ao = —iwéin(p * i"/m"’ sin? o + LA
: - - 1

Nhu vay nghiém téng quat cta phuong trinh c6 dang:

A A
£ =Ae 14 B2t

Bdi vi % >> msin @, vay cd thé bo qua s6 hang w’sinp trong

dau cian -va khi dé:
10sin@ . ~iWsin® ‘

éz(Aeiwot_'_Be—iwot)_e* sin¢ =§0é ,

trong dé-© = ‘/;g 12 tdn s6 riéng ctia con léc Nhu vay ta thay

dé la nghlem cia phuong trinh dao dong t& didu hoa o nhan
véi thira s6 exp (- —1wsing).

Thita s§ nay Chl gy ra chuyén dong: quay quy dao caa con- lac
duge xac dinh bang E,. D& thay rang, néu dit &o= x, + iy, thi )
ta c6 thé viét ra cac phuong trinh cho cac thanh phan riéng
biét: ;

= cos (otsing)Re &, + sin(mtsimp)l-m&o

X =
= Xocos(otsing) + yysin(wtsing)
y = -sin(otsing)Re&; + cos(cotsimp)lm o

s

= - X,sin(wtsing) + Yocos(otsing) '

6 day x,iy, mé ta chuyén déng con lic b1 nhleu loan. Dat X, =0
va y, = Reoswgt ta dugc:

- 2h3




X = Rcosmotsin(mtSih(p)
y= Rcoscootcos(cotsmtp)

- o
tue " r = k Reoswyt -

_') g A . 4 ' : .
trong d6: k =[sin(wtsing), cos(wtsing)] la.vée td don vi quay
" -quanh truc z véi van t6c géc wsing.

Khi dat trén xich dao con lic Foucanit khong quay quanh truc
thang didng, vi khi d6 0 = 0.

3.1. Khoang cach tit tAm khéi dén du0ng kmh
c R® 4R

2. ===

Tpz, 3 3n

14

L
o 2
— Jcos (pd(p. redr =
"2
§day o= A% 12 mat d6 khéi lugng trén mét don vi dién tich.
. Géc léch khéi duong kinh mit tron:
Soa= arct Z =arctg— =0,4 rad =23°
. £R B3r -
R RV
3,/‘ 2 5 _
33. Trong ca ha1 trudng hdp 16 so trén déu bi kéo. dan ra nhu nhau," L

nhu vay d6 dai cia hé hoan toan dudc x4c dmh bai kh01 ludng B
;cua vat phia duéi. S

32 : R

34 Do glan caa vong 15 so thit i bang

A =cFy 7
‘ 0 day F- = trong hwng cta 16 %o tu vong thd i trd xuong, E
) c—hesotyle ‘ g '

Néu toan 16 s0co n vong th1 dd gidn toan phan 1a:-

n

BT ™ .=cZE
=0

i=0 ..

254



' ~'I‘mh s6 vong 16 so theo thu tu ti dusi. len ta cb the viét:
» F,=igAm, , ,
' trong d6: g - gia téc tr(_)ng'trubng, Am - khéi lugng mbi vong.
. 2 . i

"~ Vay ta.cé: . X =c.g. Am21—chmn—'.‘
2
-1=0
. 2.8 - N 1 A o '.\ ; lmg .
BoivinAm=mvacn= E,vaycumcung:x— ET

3. 5 T4t ca cac lue tac dung 1én ba vat hmh tru. Daéi véi vat 0 trén
€6 cac luc tac dung nhu sau; ' :

Trong Iye P hai luc pha1
ing P, tu phla cac vat
dudi va hai lyc ma sat c6
gia tn T,. Con dai véi mébi
vat nam duéi cé trong luc
P, phan dng cua mét
phing Pg, Ivc ma sat lén
mit phang T; va ldc ma
sat 1én vat & trén T' =T,.

Ta1 trang thai can béng //////////////{(///////////%////7
tong hmh hoc tat ca cac E
luc va téng momen céc lue tac dung len mbi vat phal bang,
khéng. Vay ta c6 thé thist lap cac phudng tnnh

J’

f~2,(P — ~ Tl) P=0 (Tong cac thanh phén thang dtmg caa

cac IUC tac dung lénvat é tren)

J_ 1

P+ P —_— Tl P2 = 0 (Tong ttmng tu cho m61 vat ¢ dual)

5

———Tl +T, ——P1 =0 (Téng cac thanh phan nam ngang cua

cac luc tac dung 1én m01 vat duéi),
T, -T; =0, (tu tong cac mémen cho m01 vat dum)
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3.6.

" 1én dAu dudi ctia doan d 1a F,
~ thi lyc. tac dung lén déu trén

Do tinh chit d6i xdng tong cac thanh phan nﬁm_n_gang cﬁ? cac '

Tuc tac dung 1én vat ¢ trén ciing nhu hgp momen cna luc tac

dung 1én vat nay ddu bing khéng. Tut cac phuong trinh trén ta. -
xac dinh duge T, Ty, P1, Po phu thudc vao Pnhu sauw:

P

| . a2+43)
Theo céac tinh chat da cho, luc ma sat phai thod mén cac he'
thac: - < - . . - -

3 1
P,= 5P Py= P Ti=Te

T, < Pof, T; < Pih.

Dodé  f2[3(2+ ST hz(2 +;‘/'3'.)91.,

Ta hay khéo sat mot doan day .. -
c6 chiéu dai dl va khéi lugng
dm = pdl, 6 day p — mat do
khéi higng tuyén tinh cua sgi
day. Lc kéo cing t6i diy tang
dan vé phia cac diém treo va .
do d6 néu gia tri luc tac dung

ctia doan nay séla F +dF.

Bai vi s¢i ddy ndm trong can biing, téng tat ca cac luc tac dung

: lén” doan day doc theo truc x va frucy phai bing khong, nén co
_ thé viét: ; o .

(F,+dF)-F,=0 o
‘(F,+dF)-F,-gdm=0. S

~ Tt phuong trinh dau ta tim dugde F, = const -

© Tréi lai phuong trinh thd hai cho ta: -

. 2
‘hay la —L =gp 1+(-——j .

F,=gpdl=gp @0’ + @)
§F. | dy L

dx X
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3.7.

dF
Bai vi By Yy , vay —L =F,—= (vi F,=const)
F dx X x2

2 2
E—%"a 1 (d_y) , a=§£=const
dx ‘Fx
DPatw = —g—x , ta c6 thé viét phuong trinh trén vao dang:
Sl ]
_di__ = adx
, vl * w?
LAy tich phan ta dugc:

In(w+ vi+w?)=ax+C,, C,-—hg“ingsc‘)'
hayla  V1+w? +w=e**C i
————1— 1+w? —w= e”‘“’cf
Vitw 2w

V4y tit hai phudng trinh trén ta cé:

Ngoaira -

= gl = —;—( e*+Ci_ gmax-C, ) =sinh (ax + C))
Ix

Dodé: y= I sinh (ax + C))dx = l.cosh(a)i +C)+C, -
, a ‘

C, va C; 1a nhiing hang sé tich phan. Biét toa dé cla cac diém
treo va chiéu dai | cha soi day ta sé xac dinh duge chiing.

Liic cang Sdl day tac dung tiép tuyén dén vong tron va tai moi
diém trén chu vi nay luc d6 c6 gia tri khong déi. Nhung lyc

nay thay déi phuung khi ta thay déi -
toa do géc cta diém. Khi thay déi mét " Fy
géc d(p, luc thay d6i mot dai lugng: o 7
1
HdF,=F,-F, P dF
B ‘ !




CBéivi

3.8.
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_ ‘mémen lIuc tac dung tit phia sdi day
va cac momen trong ldc ca hai nda

- > ) - .
» F‘1| = IFz = F = const, nén ti hinh vé ta co:

A dF, = Fd(p : .
Lua nay huéng doc theo phap tuyén trong caa hmh tru

Luc ma sat tac dung gi@ia hinh tru va phan ti diy bao ham
trong géc do bing:

dF,, = fdF, = {Fdo
va pha1 ¢An bing véi trong lugng gdm caa phé\n tu day tren

Bai vi ,dm = — d(p, vay de(p == d(p,
. 2n 2

do dé6 = =,

R6 ring néu khéi lugng m, khong da
16n thi hai nia hinh tru tach ra va
chi tiép xté véi nhau doc theo canh
duéi ctia mat bi cua. Vay bai toan din
dén viéc xac dinh cdn bing cac

hinh tru. Néu ky hiéu ldc cing sgi
day bang F, thi thanh phan luc tac
dung vubng goc 1én mat hinh tru F, l l ' l m ’
xac dinh bang cong thidc: ] :

dF, = Fdo (xem loi giai bai 5.7)
Rorang F=mg vadodé dF,= m,gde

Gi4 tri cia momen lyc tinh theo canh A bang:
7 dM = rsin(r - B)dF, = rsinfdF,

Céc ky hiéu trinh bay-trén hinh. - .
Vi_} r= 2Rcosp - nén dM = 2RsinpcospdF,

‘Chu y rang: 2B = ¢ va dF, = m,gde, ta di dén hé thiic:

* dM = m,gRsingde



3.9.

,Gla tri toan phin cua momen lyc tac dung len méi nda hinh
tru sé la: :

n

2 S
"M =m,gR4sin pd¢ = m,gR
- N E ~ 0 R
Momen trong lic ctia nda hinh tru cung tinh theo canh A
bang:

1
M——m a
2" 8-

0 day a Ia khoang cach tit tdm khéi dén mat phing tiét dién
2mgR

(bi cua) via= — (xem bai1). Vay: M = 3
’ T

' 2m
So sanh hal momen tren ta dugc: m; = —.

3n
Ky hleu lyc tac dung doc theo sgi day (tiép tuyén dén mat
truc) bing F va lyc ma sat bing F,.. N&u sgi day khéng trugt
trén truc tic 1a tai mai diém trén truc thod man dng thuc:
dF .dFy, _
do do
Su thay ddi phﬂdng clia véc td luc tiép tuyén dan dén xuit
hién Iye tac dung ph'ap tuyén lén mit truc (xem bai 5.7). Tiép

theo lic phap tuyén din dén xuat hlen ma sét. Neu ‘lde phap
tuyén dF, Ung véi gia tang géc de thi: _

ms f.an Vé-_ . _(.i_F_"EE..-: f ilin_
e , do do

F-F, hay

ms

dF

l\ . ", dF .. P |
Ngoai ra ta cé: 3 2= (xem bai 5.8).

de
Thay cong thic néyvéo‘ phuong trinh d4u tién ta duge:

dF Fy dF
-dF—'fF OdO(iO j‘—l?-=f.[d(p
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-0 day F, va F, la nhing luc tac dung trén hai ddu'soi day.

n-s8 vong déy trén truc. Chiéu ting cta goc ¢ chon theo chiéu
tang cha lyc, titc 1a F, < F,. Tich phan 1én ta duge:

'F, = Fsexp (-2nif) hay la, ‘m = Mexp(-2nnf).
Dat f = 0,7 vélo ta d& darig nhan' thdy ring véi 5 vong diy ..

2nnf ~ 22 va nhu vay luc F, thuc t&€ gin nhu bing khéng va

con ngum dé dang giit’ dudc kh01 lugng M= 10°.

3.10. Khoang cach tu tim cac qua ciu dén mit phang ném ngang..

260

‘Thuc hién phép. ‘tinh ddn

di-qua tam 0 cia chom cﬁu lan lugt bang:

»'h1=(R ) cosal, hy=R- rz)cosaQ

Téong cua hai 8oc o, + o, = o khong phu thudc vao vi tri chia

cac qua cﬁu nim trong chom cu.

Tinh theo mtfc di qua tam 0. cua chém ciu thé€ niang cha he
bing:

U=-mgR- r,) COSQ; — ng(R ~ Y3)COS0Ly.
Dleu kién cin bang cta he la: :
dqu

c—=0 hay la . asina,= sin(a - a,)
dal : .

g day a=
. mz(R—rz) rz(R-rz) 3

m@B-n) 1 TR -1) 2[%)3 =21

glan ta tlm dudc

V —COS o

! +COSC1

tga,

Tu hmh vé tryc tiép suy ra:
(ry +1)°= (R rl)z + (R -1y~ 2(R )R - ry)cosa
- er er - r1r2 2

Titday cosa= & -2
v cosa (R MR-r) 3

Thay két qua nay vao bxeu _thic cha tgal ta tim dudc
=(.265rad = 150



3 11 The nﬁng cua he tlnh theo muc truc 0
‘ U= —Mglsm(p + mgh - az)

N day a, la chleu dai cta doan day 3 phia: phal rong roc. Boi vi
chiéu da1 cta doan day & phia trai rong roc béng

\/l2 +h? - 2hlsing

Vay néu dat a= a1 + a2 la chleu dai cua soi day, thi ta c6 thé
viét: : .

U:' 1 Mgl-siﬁ(p + mgth—a + th +1% - 2hl sing). -

Dao ham biéu thic nay theo sing va so sanh véi khong ta tim

dugc: A ,
Csino. Zth?  h(m)
T T T\
3.12. Ta ha y x6t chat diém m ndm trén Az

mit ta1 diém c6 toa d6 (r, z). Trong
hé toa d6 quy chleu quay ning
lugng. t.oan phan cda chdt diém m
. bang téng thé ning hip din va thé z
ning hiéu dung lién hé véi chuyén ;
dong quay: :

= 4

0 _‘:
E mgz—%mcor2 T

Néu chat dlem nim & trang thai cin bing phiém dinh thi
nang luong cta né phai khéng cb cuc tri, tic la E = const. Diéu

2
kién nay dua dén phuong trinh: z = -;- —r*+ const
: : g

DAy chinh la phuong trinh ctia mit parabén quay.

3.13. Néu khoang cach qua ciu dén truc quay bang I, thi d6 gian la
I -1, vathé nang sé 1a U=k( - ). Trong hé quy chiéu quay cing

vdi 8ng thé ning trong trudng luc ly tim bang: U,=- % mo?.
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Ning lugng toan phan:
E=Z K- - l -

Vi tri can bé,ng ung v6i cyc tri caa
ham E(l) TV didu. kién %%— =0, ta

suy ra: . o
"y )
o k
0. 2
l= m_ _ 0ol
k —o? 02 - o?

6 déy o = ‘/E . Tinh dao ham bac hai ctia néhg ludng theo [
m

‘ta d& dang khang dinh duge r&ng d01 véi © < @y cAn bing c6 dic

trung can bing bén.

D6 thi ham l(w) trinh bay trén hinh. Nhitng két lugn rat ra tir
db thi ctia ham nay 13 mau thudn véi thyc nghiém. Vi tha

" -nhat 1a ham nay gian doan tai diém o = . Thit hai la trong

vung o > ®o ham nhan cac gia tn am khong c6 y nghia vat ly
va ngoai ra (I) giam dan khi o ting. Vay c6 thé két luan 1a vé -

" mit vat 1 viée vugt van tdc ® = g khong thé xay ra. Trong

thuc t& chi c thé Ia d61 véi mbi 16 so thuc chi trong mdt pham

. "vi gifi han cha bién dang méi théa man diéu klen ty 1é gitia do

glan va gia tri cia lyc tac dung.

3

Ta ehu y thém rang mo J_l; Ja tn s6 dao ddng riéng cua vat
m

m buoc vao dau lo s0. Luu ¥ nay dan dén két luan 1a @ = ©,
thdéa man cac didu kién cdng hudng va diéu do giai thich su

- gidn vo han cda 1 cing véi o — @p.

3.14. Gia su khx .qua cau namow o _‘ il—a. _ l
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tri guia ong chiéu da1 cua mbi :

6 so bang x,. Tai vi tri bat ky 5§ 5 & —@- T

thi chiéu dai cia mét 10 so




bing x, = x, + Ax va cta 16 so kia x, = x, - Ax. Tt hinh vé dé
thdy rang Ax =r - ({ - a), 6 day r 1a khoang cach cta qua cau
dén truc quay. ' : ¥

Thé ning cta hai 16 xo bang:
‘ 1 ! SR
U,+U2—§k(X9+Ax)+§k(x0—Ax) '

. Trong hé quy chiéu quay cing véi 6ng ning lugng toan phan
bing tdng ning lugng cta cac 16 so trén va thé ning cua
truong huéng tam:

U; =~ 1 mao?r?
T 9 .

E() = %k.[xo +r-(-a)P+ %k[x‘, -r+({-a)pP - %ma)zrz:

Vi trf cin bing clia qué cAu xac dinh tit didu kién cye tri clia

ning lugng, tdc so sanh :—E v6i khéng ta dugc:
r

2k(r -1 +a) - mo?r=0
Taday r=- ’,‘am .
12—
2k
Tai day ta cing nén bién luan chiit it, tuy--réng thep yéu ciu
cla bai toan bién luan nay khong nhit thiét phai c6 va ciing
khéng dnh hudng dé€ dién bién phan tich két qua, nhung lai
tuong ddi thu vi. Cu thé & day dai lll.rqingv ‘/% = wgla tin s6
' . m .
dao déng riéng ctia qua ciu méc giita hai 16 so. St dung ky
hiéu d6 ta viét két qua bai toan vao dang:

- .l-a, SIREAHE
r=—-2=3
-2
W /-, -
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Dé théy vi trl can bang phu thuoc vao ty 56 2 Néu o< 0,

®o
thi r > 0, trai lal néua> o, thir< 0 Dleu nay cé nghla la tuy ’
thudc vao o vi tri can bang c6 thé nam d bén phﬁn ong-dai hon
hosc phan & ong ngan hen. Ngoayra ta cdn thdy, néu @ >>w,, th1
vi tri cdn bing nirm tai gan truc quay

Ciing cdn pha1 giai thich cac dlem da tlm dugc sé& dng voi Ioal
can bﬁng gi. Diéu nay doi héi phai ¥ac dinh loai cuc tri. cua

ham E(). Tinh dao ham bac hai caa. E theo r ta thﬁy ring -
2

trong trudng hop o < o, thi 3—?— > O,“tu_c néng luqng ctia hé -
dat cuc tiéu va cin bing 13 can bang bén. Tuong tu ta xac .
dinh duge can béing dong ing véi trudng hdp o > w,.

3.15. N&u r,, rs; va r; 1an luot la vi tri cac diém trong hé tﬁm khm ;

~ thi hIc h§p dan téc dung len hat m, béng

F = G ;—[mg(rz +l'1 )+m3(r3" rl )]
3 .
m;y : o -
=G —f[mzrz - mzrl +m3l'3 m3r1 ]
as , -

Cong va tru bléu thuc bén trong dau ngoéc véi dai ludng n; rlv

tadlidc - PR
F,= C .__[(m,]r1 .+m,r2 +m3r3) (m+m2+m3) r1]
T dg ;
= G 1 (rc—"rl)’ :
ST ag -

tmngdo M m1+m2+m, khothngcuahe  ‘» S

oo ymri ) L
va 1, = _Z.___.L_ 1a toa do cﬁa tam khéi.
> m;

Nhung ta xét bai toan trong hé tdm khéi, tai d6 r. =0, do d6:
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- . - m, M -
F n

" Déi véi cac hat con lai ta ciing ¢6 nhiing biéu thitc tuong tu dé’_
. R i d - - 5 " N

hé nim trong can béng thi cac luc F,, ¥, F; phai cin bang

v6i cac lyc ly tAm tudng tng. Béi vi cac luc ly tdm huéng doc

theo ban kinh quay vudng géc véi truc quay, vay diéu ro rang

1a dé théa mén diéu kién can bing ddng thdi cho tat ca cac hat

thi truc quay phai di qua tdm khéi va vudng géc dén mit hinh
tam glac Vay ta e6 thé viét:
G—IP;;L—'Iri = m;0’r; (1 =1,2,3..)

GM
—.

, _Tﬂ'dﬁy suyra: =
: o ' a

Két qua nay khéng phu thuge vao m; ciing nhu r; va nhu. vayv
van téc. goc xac dinh theo cong thiic trén théa man diéu kién
ditracta bai toan.

3.16. - : _
a) Tai diém B, & toa d6 x xudt hién mét Iyc ly tam F(x) tac dung
' 1én 10 so, kéo gidn mot doan vé cting bé ctia 16 so tii dd dai ban v
diu dx, dén d6 dai dx = dx, (1 + xF(x)) dday = — Véy mat
dé khai luong caa 16 so trong mét don vi chidu dai thay d01 tu

gla tri p, = T dén gia tri
0

7 ,,— 1 ) -
P(X)-po P - S (1)
: Khi dlch chuyén diém’ B mét doan dx lTuc F(x) thay ddi mét
dal lugng:
; © pox?
dF(x) ? - dm(x)xn? = -

—dx
1+ F(x) X
~ Vay phlwng trmh vi phan cho:F(x) ¢6 dang
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2.2
v iF(x}:— PO X"
dx 1+ Fx)y

Dé giai _phl!dng,trinh nay-ta 'dfmg phép-»ﬁhéy thé :
Gey=F + ZyF S
Khi d6 phuong trinh chuyén vé dang :
= — Py@*X
Cdx . _ SR : :
Sau khi tich phan va trd vé ham F ta c6 phuong trinh bachai:

%XF2+F+ %p&(xucy:o @

" 'Hing s6 tich phan C xéac dinh tit diéu kién trit tidu e F tai

diém A (tai ddu mut cia 16 so ma chiéu dai cGa né ky hiéu

,b?ingl=l(m)),‘C=l‘z'.w ' o
" Giai phuong trinh (1) ta'dude:

@

L+ pooiyd® —x%) -1
Fx) = J PQ(D x(£ x°)

 Ta xéc dinh chifu dai [ cta 16 so tu diéu kién khéi Tugng m
. khong ddi, tich phan p(x) dién ta theo phuong trinh (1).

m = I p(x)dx

0
1 , : AR
= dx = -e-a_z_'csin.e—[il—z—i 4)
0ﬁ+p0w2x(12-—x2) U = 1+ U7
- dday U =ypo’ . '
"Piéu kién dé giai phuong trinh (4) 1a :
1,U < %n hayla  he Ro<
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Chi cac tan so quay khong thoa man diéu kién nay thi trang'
thai can bing méi dugc thiét lap.

Gidi (4) ta duge: | =-ﬁ tg (,U).

b) Momen quan tinh cta 16 so bing:

p—t
I

1
J- p(x)x*dx
; .

mi>  pol _ tg(Ulo)l:
2 2u? 2
Nang lugngcaa chuyén dong quay:

. tg(Ulo) . Po
E =" tg(Uly) - —
4xpg Hm s U

mtg(Ul,) - U]

tg(xmo?)
4y

[lotg(xmw2 - G 2)}.

mo

317,

N g

Rong roc dling can bang dudi tac dung cdia cic luc :
- Trong luc P.

— Luec kéo’ F

- Stc cang day ’—I‘-; day AB. -

- Stic cang day T; day CD (T,=T,) .




Tacs: P +F+T+T, =o.

Chiéu he thic véc to trén xuong phudng ndm ngang va chon

" chiéu @ nhu trén ta cé :

| “F- T,cos60°=0' - B o A
Chiéu xuéng phUdng thing ding ta c6 : - o
' ~ P + T,co0s30° +Ty=0 - @
Tu (2) =  Tycos30°+T,= P ©  Ticos30°+T, =mg
o , mg 10
Hiy  T24T-mg T,= 28
—+1 —+1
= T'l = 5,4 N

Ta(l) = F= T, cos0’. T, .;- - 27N

VathcF 2,7N.

3.18, Neu ngum kéo vao day a mot lye T thi SIIC cang caa diy b
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ciing bang T, diy c sé chiu suc ciang 2T va day d ciing chiu stc.
-cing 2T. Theo dinh luat III Newton thi day a cing tac dung
1én ngudi mot luc bing T nén ngucl chi dé lén tAm go moét huc

c6 d6 Ion’ bang P, ~T (hay Pl + T T ngudc chiéu véi Pl ).

Vay céc e tac dung 1én t&m gd gom :
- Trong luc P2 tam gb.

- Luc nén cia ngudi (‘F; +T)

— Stc cingcua diayb: T

— Sic cang cla day d : 9T

Taco: P, +(P, +T)+ T +2T =0

Cac lyc déu cang phuong nén ta ¢6 :




Pl +T +T +2T = 0 (Chon chiéu ® hucng len)

Suy ra T= Rl—ﬁ = @ -,”225N
£ 4 |
’ Vay .l.uc kéo clia ngudi vao day a bing 225N.
3.19. Thanh AB bl nén iai nén - ‘
lycdanhéicia ABla s G
Thar}:ﬁ- ACbi kéo rri nénlye ZC
dan héi cia AC 1a Fc | :
Diém A ding can bing dusi i
‘tac dung cﬁa 3 lue :

-

y
P, Fy, Fo %

,Taco P+FB+Fc—O

' Chleu he thic véc to xudng truc ngang, taco:
. cosa ~ Fecosp = 0. .
Chleu hé thuc vée to xuong truc thing diing, ta c6:
' P- - Fycosp — Fecosa = 0.
Tu (1) ‘_:?1 ‘Fyeosa — Fcosp <> FTI; g =Fe -;-
_ = F c= F, B Jg
" Thay Fc = F5.v/3 vao (2), ta.cé:
' P- FBcosB - FBcosa =0

;3

P FB——FBv/———O = 2Fy=P

FB =>§

=50N - va F.=865N.
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3.20. Ta b dleu kién dé cflem.
A diung can béng la

P+FB+FC—O

: Chleu he thiic \zéc to
xuéng phuong " nim

ngangtacb: - 2z ///;/ 7277777277777 777D)
‘Fpeosa — Fcos45°=0 - A 6}
‘Chiéu hé thic véc. 0. xu6ng phuong thing ding ta cé :
P FBCOS300 Fcos45° =0 B (2) .
Tu() = FBcosa Fccos45°
F{L FC'..iﬁ- > Fy _FCJ'
| B 9P
(2)@ PF\/-—-——F———0~<:> Fp = -
¢ “ ¢ 2B+

Suyra: Fc=26N va Fy _j—-~36,6 N‘.
3.21. | “ R
a) Trudng hop o = 45° ﬁ;,ﬁ; la phé-nh;icv clia cac mit nghiéng 1én
qua cdu (R, =Ry). '
" Qua cdu ddng cin biing.
dudi tac dung cha 3 lye : -

- —— —

P,R;, Ry

Tacé: §+I_{;+§;=O

R,,R, vuéng gbc véi.mat ' l
phang nghiéng va c6 dd lén 7
bing nhau nén:

©P
R, =R, = — =
1 2 2
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“ Vay 111c nén N ¢ua qua cAu len cac mat nghleng la:

b)

| ., 'Chleu hé thic vec to xuong phu0ng

,‘3 22. Khoi m, GUng cin bing dudi

* ~Luccang T, (T, = P,)

'Truong hdp a=60°

-~ Trong luc F;

"~ Phan luc ﬁ; cia mat 'hggliéng

N=R,=R,=7TIN

Tacé: P+R1+R2-O

nam ngang, taco:

v

——)

. P ‘
R, cos60 - Rz cosBOO' 0 . (1)

Suy ra: RI R, V3 .

Chleu he thue véc to xuong phuong thang diing, ta cé :

P- R c0s30° - R, cos60°= 0 : @
R=3 PeR1£—~E?—=O (3).
e 22 . ,
Thay R, =‘R2 \/§ vao (3), ta ¢é:
p-3Be By g, P = 50N
: 2 2 ' , 2
. va R,=50 3 =835N

Ta suy ra Iyc nén ctia qua ciu 1én mit nghiéng 30°1a N, =R,= 86,5N
va 1én mit nghiéng 60°1a N, = R, = 50N.

tac dung cta cac luc :

- Lyc cang ’I_‘:; (T, =Py). e
Taco: P +R,+T,+T, 20 | (1)
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Lan lugt chigu hé thic véc ta (1) lén ph\mng song song vdi mat
nghiéng va phuong nam ngang, ta c6:

- Chleu 1én phuong song song véi mit phang nghleng

P, cos60° — T, cos60° Tg 0 » (2) '
- Chleu 1én phuong nim ngang o ) ' .
‘ R, cos60° — Ty cos 30°=0 B
Tit @) = T,=P,cos60° T, cos 60°= ;Pﬁ
Hay-, v,mag _ m;g — mMof :> mj = m; —my =1kg
N T2 T2
Vay m, = lkg. o

‘T3 = R, cos60°=T, cos30° < R, % =mgg—

- Hay: R1—173N

.. Luc nén Nl cua ni, len mit nghleng co do ldn bﬁng Rl
© Vay:N,=173N.
323,
‘' Qua cdu ding can bing dudi tac

“dung cta cac luc: -

CP+T+R=0 )

~Chiéu hé thic véc to (1) 1én
- phuong song song véi mat
nghleng, taco:

- Psma + Teos (60-B) = O (2)

= cos(60 B)—-l-)—sm = L=
’ T 1

3

hay :- cos(GO—B) =5 = cos 30°

-
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Suyra: 60-$=30 = B=30"
Chiéu hé thuc véc to 1én phuong thzemg‘dﬁng, ta co:
P —Tcosp -~ Rcosa = 0 : 3)

‘Suy ra : »R=P—_M%10\/§N.
: cos o

Vay luc nén cua qua ciu lén mat nghiéng la: N=R =10 3N.

3. 24 Tam quay la diém tya 0,.
' .Diéu kién can bing: M 5 =My
0, o

Hay:  P.GH=F.OH

P.GH
= F=-22
"0, H

Ve GH = JO,G* -0,H? = ,|R? -

Vay:  F=P 3 =100043 = 1732N.

Mudn kéc hinh tru 1én phai tac dung lyc F > 1732 N (lyc t6§
thiéu bing 1732 N), ' '

3.25. Dleu kién cén bang. |

-— o - = — %
My P
A A A Z
A 4A

(viT;=Py)

& PAC —.BC)_+P.% =P,AB °

< 'AB? 25em = 0,25 m.
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3.26. Goi X 1a khai lugng cia vat m; = 40g, m, = 44,1 g.

Dua vao hinh vé ta cé cac can bing sau: -

XgOA=mgOB - x_ | in,
m,g.OA=XgOB. R 0 el
Chia (1) cho.(2) ta ¢6 : ‘
m, X
X _m e S ¢
m, X

= .X%=m;m, =1764.

. _ » v
3.27. Day AD c6 khuynh huéng kéo dAu A cta thanh 1én trén nén
lyc nén cia thanh vao tudng c6 khuynh hudng léch xudng

duéi. Do d6 phan luc Rcta tudng tai O sé huéng 1én. Thanh
- OA ding can bing dudi tac dung cua cac lyc:

-~ Trong lt,ic P cta thanh.

- Trong luc P, cla qua cdn m,

- Luc cang T cta day AD

— Phan lyc R ctia tudng

Ta c6 cac didu kién can bing sau day :

§+§; +T+R=0 | (1)
) o 5}
@ o P.OC+P,OB=T.OAsina (vi OH=OAsino)
- T=86N SRR

~ Lan lugt chigu hé thitc vects (1) lén truc Vnﬁm ngang va truc
thang dung, tacd:

— Truc ngang: Tcosa — Rsinf =0 ' ’ Q)
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3.28. Ngoai luc tac dung 1&n thang gém: 1?1;

a)

- Truc thing ding: -P= P, + Tsina + RecosB=0 . 3)

Tu (2) =  Rsinp = Tcosa 4)
(3) = Rcosp=P+P,+Tsina 8)
sinf T cos o

hia (4) cho (5 =
Chia (4) cho (5) = cosp - P+P, ~-Tsina

0 ."
Hay tgh = _ 8607 =151

4+6-8607
T (2) = R=--8%_8607 ..y
sin o 0,839 ‘

Vay: R=72N va B=57"

-

- Trong hic P

~ Céc phén lyc R,,R,

AJASLERERTRRTRANANAYE " ANNNNY
C_93, '

=~

~ Luyc ma sat nghi f__ clia san

| (Vi tudng tron nhin nén tai ddu B khéng c6 ma sat)

Taco: P +R, +Rp+f. =0 )
i Mg + M + M- =M =0 )
. A A A A
Truong hgp o = 45°
' A A A A
Hay : P—A2E cos o =Rg . BC = Rz.ABsin a
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b)
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.Chié'u hé thic véc to (1) 1én phudng thdng ding taco : .

| _P+R,=0 = R,=P=20N -

Chiéu h¢ éhﬁ_c véc to (1) 1én phuéng ndm ngang tacod:..
 Fa-By=0 = F,=Ry=100N 3

Vay luc tac dunglén thang khi a = 45‘? la:

—-T-I‘.(_)ng.l_l‘i('::-. . P=200N"

— Phan lyc cda _sén 3A: R,=200N

Z Phan luc cha tudng 6 B: Ry = 100N

- Luc ma sét nghi s £ .= 100N
Gia tri a dé thang khong trugt trén san. »
Khi thang cé{n_béng thi: Mg~ = Mg~ i .
. : B Ra
Hay - B RBV.A];?V:.VS‘.in(x‘ = P.%B—g:osa :> tgo= Z_II:_B_ )
Al e P ’
Két qua cau a) chobiét  Rp=f o =—— "~ 1)
e 2tga - ,
Tabidt: £, <kRy=kP (viRy=P) L@
Tw (1) va (2) <kP & =<k
2tga _ 2tga
' 1 1
H tgo > — = — = 0,833
» B2k 12

g

VoS



4.1.

a)

b)

Coi nudc nhu mét chat luu 1y tudng.

G01 Vi, Vg, Ve 1an lugt Ia van t6c nudc tai A B, C. Theo dmh ly -
vé tinh lién tuc cta chat luu ta cé:

SaVa = Sgvg = Seve=const : (1)

T (1) ta thay, vi S, > Sz > Sc nén v, < vg < vg.

2 2 2 S
Do d6 [p‘;"‘] < [p VBJ < (p‘;c ], véi p la khéi lugng riéng cta

2
nudc.
V:fay ap suit dong ting dan tit A dén C.
Goi P,, Py, P¢ 1a cac ap sudt tinh tai A, B, C. Phuong trinh

Bernoulli trong trudng hgp 6ng dong ndm ngang cho a:

2 2 o
PA+"VTA =P, + p‘;B =P+ T—const (2)

Tu (2) suy ra P, > Py > P.. Vay ap xuit tinh glam din tit A
den C.

Tu (2) ta cung thay Ap suat toan phan (ap suat tinh + ap suat
dong) tai moi diém ctia 6ng déu bing nhau..

Tai miéng C cia dng Pité van toc clia nudc bang khéng: v = 0.
Do dé tua (2) suy ra:

2 -
P+ 2B —p, | (3)

trong d6: Pg = Po + pghg. P = P + pgh¢ (véi Py la ap suat khi
quyen hg va hg 1a chiéu cao cac cot nucc tai B va C) Thay PB

- va Pcvao (3), ta thu duge:

c)

,
A .
pghy + pTB =pghe.

. s
Vay: Vi = [2g(hC - hB)]§ = 1m/s 4)
Ap dung céc cong thic clia co hoc chat Iuu cho cac dlem B va

C, ta thu dugc cac phuong trlnh sau:
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2 9 -

v X s
Pyt pt =Py+p2 o (5)
P, = pgh, + Po; Py = pghy + Py ‘ (6)
Sava=Sgvg  hay v,= ﬂs‘VB .
Sa M

Thay (6) va (7) vao (5) ta thu dudgc:
: 1 ' ,
2g(h, ~hg)|2
vg= —*‘3—(2—'*—2-& S, ~1m/s. ®)
Nhén xét: K&t qiia tinh Vg bing hai phuong phép néu § (b) va

(c) gidng nhau song phuang phap dung 6ng Pit6 don gian hon
nhiéu. .

42 Goiv la van téc chay cia dong khi COZ, m 13 khéi ludng khi
chay qua tiét dién ngang S cua dng sau thdi gian t; pla khoi
hIdng riéng cta khi; d 1a dudng kinh cta éng. Ta cé thé tich V
cua dong khi:

V=svt e
- Méat khéc, ta c6 méi lién hé: L
2’
m= pV;s= -d_ . @
4
Thay (2) vao (1) ta thu'du@::: ,
| svt = =2 - v= m - 4m
P : pst ndzpt
v 0 12m/s. .

43. Goi S, 1a dlen tich tiét dién ngang cua bmh Vi la van téc chay
cua nudc tai d6 (cing chinh bang van toc giam muc nude); Sz
1a dién tich tlgt dién ngang cta 16 thing; v, la van téc chay
cua nudc qua 16. Ta c6 phudng trinh Bernoulli: ’

v2 v2 '
Po+p——+pgh P0+P—2 ' )

(P, 1a ap xuét ctia khi quyén).
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'_ Tu (1) suy ra:  v,®+2gh= vz (2)

Mat khac do tinh lién tuc ctia dong chay

V18 = ViSy = V=T (3)

Thay (3) vao (2), tacé: v,2+ 2gh = —S-—vl

(g
v, [1 - —S%]+ 2gh=0
2

viled -si) +2gh =0

s}

‘2gh

, 1 : o
5 . ‘ .
Do dé: =S 4)
: »0 o v 2((——‘)8%._85 } |

D6 1a su phu thude ctia van t6c ha mitc nudc trong binh vao d6
cao h cia muc nuée. :

Trudng hgp D >>d, tuc S, >> S, ta ¢6 biéu thic gin dang:

e -2-‘[2gh

2 12
Matkhach—ED—;‘ Sz=lr—d——
4 ) 4
 dodé: v, = o7 2gh ~8.107 % m/s. (5)

44.

Gol vian t_f)'c cua tia nudc qua 16 Ta vo. Ta cé: _
2gh, \ ' (1)

Sau khi ra khéi 16, cac phan tit nude chuyén déng nhu mét vat

ném ngang v6i van téc ban ddu bang v,, tic cac phan ti nudc

tham gia dong thoi hai chuyén dong: Chuvén dong déu theo
phuong nam ngang véi van toc v, va chuyén ddng roi tu do vai
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gia téc g. Goi t 1a théi gian tinh tit ldc cac phan td nuéc ra

khéi miéng 16 dén khi va cham mit ban.Ta c6 méi lién hé:

Lo 5 = [P

h, =58 . @)

Suy ra nudc roi xuong mét ban cach'16 (theo phuong nim

45,

b).

ngang) mét doan L bing:

L = vyt = /2gh,. 2,
g
L= 2yh;h, | &)

a) Goi L, va L2 12 khoang cach tu diém roi cia tia nuéc thu
nh&t va tia nudc thit hai tuong Gng trén mit ban; H 1a khoang

‘cach ti diy binh dén mic nuéc; h,"V 1a khoang cach tit 1§ tha-

nhit dén day binh; h,® 14 khoang cach tit 16 thit hai dén muc

~nudc. Theo tinh toan tuong tu trong bai 8.4, ta cé:

L, = 2/bPH - n{) o Q)
L,= 2/ - h@h®? | - @)

T (1) va (2) suy ra:’ . »
Néu: h®=h® —» H-h®=H-h®.
vadindén: L, =L,

Tuong tu nhu tinh toan & bai 8.4, ta cb tia nuéc rdi xudng mat
ban cach 16 mét doan L (theo phuong trinh ndm ngang) bang:

L= 2/h;h, o 3

_trong d6°'h, 1a khoang cach ti 1o den day, hz la- khoang cach ti
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16 d&én muc nudc.
De Lmaxjcan CO (hlhz)max%
Mt khac (h;hy),.. khi by = h, = _HQ_

Vay din dén, 16 6 vi tri giiia day binh va muc nude.



c)

4.6.

4.7.

Sau khi ra kh01 18, cac phan tl nude chuyen déng nhu mét vat.
ném ngang véi van tdc ban dau v,. Do vay,van téc cla cac tia
nudc trén mit ban duge tinh tuong tu nhu van téc cta vat lic -
cham dat. Goi 1 1a thoi gian tinh tit lée cac phén ti nudc ra
khoi mleng 16 dén khi cham mat ban. Goi v, va v, la cac thanh -
phan van toc clia cac phan ti nudc theo phuong ndm ngang va
theo phUGng thang dung sau khi ra khoéi 16. Ta ¢6 van téc cta
cac tia-nudc tai thoi diém t nao do sau:

- 2 2 _ ,
VE Vet  _(4)

trong d6 v, = Yoy Vy = gt. :
Dan dén, van téc cua cac tia nuoc tren mit ban, tic luc t =1 se

béng: v o
vf=‘/(vx)3+(v;)f =Jv%+(gr)2 : G

Mit khac, tudng tu nhu cich tinh v, T trong bai 8.4, ta cé:

Vo= y2gh, ;1= —2% 2 (6)
Thay (6) vio (5), ta duge:

v. = J2g(h, +h,) = \[2gH ; (7

Theo (7), van tdc clia cac tia nuée trén mdit ban chi phu thuéc
vao khoang cach H va déu bing nhau.

D§ cao cia muc nudc ding 1én trong dng cong dich chuyén doc
theo mét mang chita ddy nuédc véi van tée v duge tinh tuong ty
nhu tinh khoang cach tit 16 t6i mat nuéc trong binh khi- Van
toc chay ctia nudc qua lo nho dé 1a v.

. V2
= J2gh = h=——z.3,5m

a);b);d) Trong cac trudng hop: gau nude ding yén; gau duge
nang lén déu; gdu chuyén dong theo phuong nam ngang véi
gia téc 1, 2m/s27 ta c6 nudc chay qua 16 véi van toc bing:

v= (2gH ~ 2,4 m/s ; (1)
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¢) Gau chuyen dong véi gia toc 1, 2m/s‘ len trén ta c6 nudc chay
qua 15 véi van toc bang:

B v,;;,, = Z(g +12 )H ~ 2,57 mls | '(2)

" Gau chuyén dong véi gia tée 1, 2m/s xudng dudi ta c6 nube
chay qua 16 véi van toc bing: '

A ‘vxuong Z(g 1 2— }H 2 27 m/s. (3)

4.8. a) Goi vo va vy, 12 van téc cha nude trong binh (tdc van téc

- glam muc nudc) va van toc chay ciia nuée qua 16 khi vita mé 16

(van téc ban dau); v, va Vu 1a van toc tuong dng cta ching tai
thoi diém t.

Theo tmh chat hen tuc cua chat luu ta cé: 7
: ,VoS V10S_1 ' 1
vS=v,S, - : (2
Con van tdc chay cia nudc qua 15 bang: )
0= y2gh -3
2gh, . , ’ (4)

“Thay (3.) va (4) vao (,1') va (2), ta dugc:

= 2L Jogh e
Ve = El' 2gh, « ‘ 4 (6)

Mat khac ch the col chuyen dong cua nude trong blnh la
E chuyén dong thay d61 déu véi gia tée a va ta co: ,

"v—v0+at - ()]
v - vy —‘)a(h hy S 8)

282



b)

4.9.

2 L

Thay (5) va (6) vao (8), ta dugc: —2—;—2g(ht -h)=2a(h - h,)
2
82
Thay tiép (5), (6) va a tit (9) vao (7), ta duge:

Tudaysuyra: a= -—Lg. 9)

5 O
Y 2gh; =——2—gt+—s- Zgh
-8
2h; =J2_—— gt
Do d6 ht'=-2-( ,/_t] S (10)

Céng thic (10) bidu dién sy phu thuoc cia d6 cao muc nuée
vao thoi gian. :

Nudc & trong binh chay ra hét sau thdi gian t = 1. Lic nay h, = 0.

Tt (10), ta cé:

2
htsO_=l(ﬁ-—%J§r) > -2

2
= _S_ & ' . (11)
S;¥g .

Gol v 1a van téc chay cta chat 16ng qua 15 khi mé 15. Ta c6:

2gH ‘ ‘ 1)
Khi 16 mé xu4t hién mot xung lucng P bang (gia tri tuyet déi):
P=mv @)
Mat khac, ta c6 khéi lugng sau théi gian t: ',
m=Vp=svtp 3

(V - thé tich chit 16ng chay qua 15)
Thay (1) va (3) vao (2), ta dugc:
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P =Spvit = ZSngt ‘ S 4)
Theo dinh 1y b1en thién xung ludng, luc tac dung 1én binh lam

chiéc xe chuyen dong theo chiéu ngudc véi chiéu phut ra cua
chat 16ng khi mé 16 c6 gia tri tuyet déi bang

dp
F=— =28pgH."
1t Pg

.4.10. Goi e va v, 1a van toc nudc chay 616 khoét & day blnh va 16
khoét & d6 cao h khi md cac 16. Ta ¢6: :

H

JegH ' 1)
= J2gH 1) | 2)
Khi mé céc 15 s& xuat hién cac xung 1u0ng tuong Ung Ia P, va
‘P,. Tinh tuong tu nhu bai 8.9, ta dugc:
P, =2SpgHt ‘ ©
P,=2Spg(H -h)t @ -

Va tuong Ung cac luc tac dung 18n binh 1a Flva F2 ngudc chiéu -
nhau va bing (theo gia tri tuyét d6i): .

dpP o
F-—-———1=ZS H, ' ' 5)-
1 at Pg _ (5)

, _ dt ‘ ' -

Latc tdng hgp tac dung 1én binh: * :

F=F, -F,=2Spgh. - (7)
Mit khac, theo dinh luat I cha Newton: -~

F=aM . (8)
trong d6 M la khéi lugng nudée ban d4u ¢ trong binh:

M= S,Hp _ ‘ )

T (), (8) va (9) ta thu dudc gia toc cua b1nh ngay sau khi mé

cac 19 ,

a= F_ 25gh =2.107 2 m/s%.
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5.1.

b)

5.2.

(1) (2) il'
B/
' hi éi) (3)
: C Y
It

Do ap suat bang cmHg thi 4p sudt cua khong khi bi glam
trong ba vi tri (1), (2), (3) tuong ting sé 1a (P, + h), (Py — h), P,.
Thé tich khi ti 1é véi cac chidu dai [ 15 s, I5. Theo dinh luat Bsi-

Mariét thi ta c6 phuong trinh (Vi tri (1) - (2) (3))

(Py+h)l, = Py~ h)l, = Pyl

Vitri (1) - (2) ;

Tt phuong trinh: ,
Po+h)l, =P, ~h)l, = ) Pol; - 1) = h(, + 1y
h 0 +15) _ 125(5+7) _ 12,5.12

Py =

(U —1,) (7-5) 2
By Py =75 cmHg
Vi tri (1) ~(3):
Tu phuong trinh:
, . P, - 75 75
l3=5,83cm. A
l,,P 1,,P
(- _ —! 1,,P, .
l i
N
(1) JIS L,
T; -
= {,.P, N
[——~ \|,5
ll’))P, ll
(2) o
- o .
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a) G01 Pla ap suat cua khong khl 6 ha1 ben doan Hg, lo 1a chiéu
.dai cia mdi phan dong chua khong khi khi ong nim ngang;

10=~—-f=20cm. ‘ ,
G01 Pl, l, va Pz, 12 la ap suat va chiéu dai cac phan duéi va
tren khéng khi ctia 6ng diing thing kin hai ddu. Ta c6:
| l,=l;,-6cm=14cm; l,=1l,+6cm=26cm
Theo dinh luat Boi-Maridt (Vi tri (1)) : '
Pl,=P,l, =Py, A
va cac phuong trinh : P, =P, +1(Viongkin'l)
Tit day :

Pl, = Pl | :
, Pl, = (P, + 1l (Pl
B =P, +L = Ply = (P, +D; - Plg=(gl£+l)lx
Plo = Pyl, 2
!
= P{lo —-é’— ] =ll, = Ply=- i
Iy b
. . 12
L 10
pe_ b __20 _ 05 __05 .
1 1 1 1 0071-0038 0033
I, I, 14 26 ' :
P =15, 15 cm.

b) GOL P, l' 1a ap sudt va chleu dai phan ong bén trai khl md dau
ong bén phal va dé 6ng ndm ngang. Hién nhién P’ bing ap
suat khi quyén (Vi tri (2))

P,=P =76 cmHg

Theo dinh luat Boi-Mariét : Pl =PT, = I :%ﬁ
286 B
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15,2.20
76

: o lg-1y=20~4=16 cm. Dich sang trai 16 cm.

= 4cm

Iy =

) Ong dlmg thing, ta mé dau dudi. Phan trén c6 chiéu dal Uy, ap
suit Py — . Theo dinh luat B6i-Mariét:

Vi tef (1) = (3) : L,P, = Lo(Py 1) o %50. o
B ) l ) . = l|2 - lQ- 2 — i 0
Theo ciu (1) Py, =Pl = PZ P 10 Py-1 Py-1
2
15 2.20 304
76 10 66
I'y~4,6 cm.

l,—I'y= 26— 4,6 = 21,4cm
Lén cap 21,4 cm: :

Ong dé thing déng, ta m& dAu trén. Phén dusi bay gid 6
chiéu dai /', va ap suat Py + L. Theo dinh luat B6i — Mariot (Vi
i (1) - (3) :

Pl = (P, +1 )l% - phy_w
1T Yo 1

Plo = Plll ) 1

"= Pl, 152 20 _304 oo
Py +l 76310 86 :

I'y=3,5cm;

l[,-1'=14-35=10,5cm (Tut xudng).
5.3. Ta do ap suat bang m Hg nén ddi P, = 10° Pa = 10° N/m?
thanh ,
10°N/m? " 10°
dN/m®  13,6.10°
0,375 mHg

=0,735mHg

P, =

1

P,

o
o]
-




54.

© vl % V& sau noé c6 ap suat P

Khi miéng &ng bit ddu dung T ] ()

~khi bit dau trén, khong khi c6
ap suat la P, va theé tich ti 1é

miét thoang thi khong khi ¢6 ap
suat P0 va thé tich ty 1é chiéu

 dailcta dng. Khi dd ngap siu “% P —
- thi’khong khi ¢6 ap,sudt p va ~ V¥ Q_—'—];——:t—
_ thé tich ty 1& véi x. Vay theo ~ — N (-
dinh Iuat Bbi — Mariét ta c6 : = N<v—Vv —
Pyl =Px . S 1
. Mat khac talaico: ) _
pP= Po+[h (- X)] Py+h-1+x (2)
’ ol = Px ' » 7
o Tu(t 2 A 7.
- ()Va() {P P0+h l+x . 28nPx

= P= P0+h 1+ Pt
P |
=  PX+(-h-P)P-Pjl=0
P2-0,585P - 0,66 = 0 |
- p_ 0585%0,585° +4.0,66 _ 0585+ 2,982

1.2' ) = — 2_»
_0,585+1727 (11559 =116 mHg
S 2 Tl-1142 (b8)

P=1,16mHg

o= Pol_078509 .
TP 116

Goi p la ap suit cua khéng
khi bi giam, x la chiéu dai

ctaa cdt Hg (Vi tri (2)). Truée I

mi,;

|
l|
(TIITI
!
T
.
>

A~
[o
~
—_

AV]
~

va thé tlch t1 186 véi (l — X).
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‘Theo dinh luat Bsi - Mariét :
o BogeRUmxl P° (P0 x)(l 0
. R_=P0—X T
Pyl = 2x% — 2(P, + Dx + 2P

22 2(P+Dx+Pl=0

2 -352x+0,76=0

352+J3 522 ~ 4.2.0,76 352+,/63104 '

xv1’2; : 2.2 4
3-3;5212;51 _ {1,'508 m (bdvi>l)
4 0,252 m ’
x= 025m .
P=P,-x=0,76 - 0,25 = O51mHg
P 0,51 mHg

5 5 G01 x la khoang chénh hai
. 'myc thiiy ngén sau khi da
"d6 thém Hg. Theo dinh
luat Boi — Marist, ta co :

@+ holo=(Py+ )l

"(P0.+h0)l°—Pol-" g .
DR

. (76 +11).30 - 76.29 _87.30-76.29 2610 - 2204
29 29 29

ﬁ: 14-ém
29

lo-1=30-29=1cm
X+ (ly—10) - hy
14 +(30-29)-11=4c¢cm

- Mucbén trai cao thém : h;

S

Mitc bén phai cao thém': h,

]
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Luong thtly ngan dé thém :
(h; +h)S=1+4).1=5 cm’Hg..

5.6.

—‘!' ---------
N[l
N
§ ...........
N
L=b,+!+h,  L=b+(+a+h
0 . 4 _
Chita Hg '  Chia Hg

Goi L 1a chiéu dai ciia 6ng (ké ca hai nhanh va doan nim

ngang); goi by va [ 1a chidu dai phdn &ng khong chua thay

ngin ¢ mit thoang ngoai va chiéu dai phin ong chda thuay

ngan (Vi tri (1)) lic trude khi d6 thém Hg. ’

Goi d 13 khoang chénh léch gida hai mat thoang sau»khi dé
~thém Hg; goi b 1a chiéu dai phén ng khong chita thiy ngan 6

mit thoang ngoai (Vi tri (2)) sau khi d6 thém Hg. Lac d6
( + a) 1a chiéu dai phén dng chda Hg sau khi d6 thém Hg. Ta

ch: ,
{L=b0+l’+‘h5
L=b+(+a)+h v
' by+l+hy=bsd+a+h o)
 dy+by=d+b+(hy—h) @

Tu (1) va (2), tacod : f o

| do+[b+(+a)+h—1—hy1=d+b+ (hy—h)
dy+a+2h—2h,=d
14+6+2h-230=d | |
%h — 40 = d R
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Theo dinh luat Boi - Maridt ta co (Vi tri (1) - (2)):

(P, + dp)h, = (P, + d)h
2700 = (76 + d)h

o Tu hai phuong trinh (3) va (4), taco:

5.7:

a) O vi tri ban ddu (l)v'khéng khi c6 thé tich ti lé'\}éi_ !

hy,=

2700 = (76 + 2h — 40)h
9h? + 36h — 2700 = 0

h? + 18h — 1350 = 0

- 18+ y182% + 4.1350

2

~18+ 5724 -18+75657
2 2
_ /28,828 cmHg. -
~ 46,828 (bd nghiém am)

28,8 cm

T
i

17,6 cm.

.l’l :-:;: =

:ﬁi s JA,,}OZ—_ s _ — _

2.28,8-40=57,6- 40—176cm.

“

— va ap
T
suét bang (PO +dg 50) . O vi tri (2), gia st muc chét-long trong

binh ¢6 chénh léch x so v6i mit thoang Thé tich cua khong
khi ti 1é véi (; — x) (v61 x > 0) va ap suit cta khong khi bing
(P, —'dgx) Theo dmh luat Boi - Mariét ta cé :




(Po +dg— l" )l— = (Py- ng)(ll‘—- X)

(9.4, 104 +5800.10. E)OZ = (9.4.10" — 800.10. x)(O 12 - x)

_ (9400 +8000,1 = (9400 — 8000x)(0,12 ~ x)
9480 = 11280 + 8000x? — 94000x — 960x
79480 =11280 + 8000x? — 94960x
‘= . 8000x* - 94960x + 1800 =0
=  80x*-949,6x+18=0 |
Phucng trmh gan ding : 8()x-2 950x + 18 =0

950 + 9502 —4 80 18 950t v896740 .

*12 = 280 T 160
. 950£946,96 _ {11 856 m (bddo>ly)
T 160 0,019 m
. Ca 1 9cm.
o 'fA;p suét trong binh :

Pp= Py - dgx = 9,4.10* — 800.10,0,019
: P 93848 N/m2 ~ 93850 Pa S
~ b) O nhist do To=to + 273 37 + 273 = 310, kiém soat khéng khi
© trong bmh c6 ap suat P va the tich ti le v6i12-19= 10 lcm
(Vi tri (2))

Giasid nhlet do T", khéng eon chénh lech cac mlic chat 1ong-
nia. th1 tic ta khong khi cé ap sudt khi quyen va thé tlch tilé

vdl 12cm.. ,
-,Phucng tﬁnh trang tha1 cho ta:
P P10t 'Py.12 ‘
| _."[._310’ T
* 93850101  9,4.104.12 . 94000.12.310
50.10,1 L T _

B0 T " T 793850.10,1
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= 9412, 310
9,385.10,1
- T'= 370 K.

5.8. Khi chua md nut, khong khi c6 thé A0
: tich 1 1& véi | _ap sudt P; = 10%cm. e
H,0, nhlet doé To = 500 Kiém soat. R
‘Khi md nit va & mhiét d6 T = 300 R
Kiém soat .muc nudc trong dng cao i
hon mit thoang x cm, khéng khic6 ~_ —
the tich ti'lé véi ({ = h — X) = (40 - x)
“dpsudt P =P, —x Tu phuong trinh
- trang thai ta co: S

-3689~369K

MMM S

Pol _(Py-x)40-% _  100.50 _ (1000 - x)(40 - x)
T T 500 300

100.300 = (1000 - x)(40 — x)
~. 30000 = 40000 ~ 1040x + x
> x- 1040x + 10000 =0

1040 + 110407 — 4.10000 - © 1040 + 107 ,/10 42+
2 . 2
_ 1040210 /104,16 _ 1040 + 10%10,206
— = R
1040 + 1020 6 9,7 cm
-2 10303cm(Bdo>l)

125

X —97cm

5 9. Cac qua trinh 4-1, 2—3 1a dang ap vi V ti 1é véi T. Cac qua
: trinh 1-2, 3-4 1a dang nhiét vi T, = 2T4, T, = 2T,, nén tu

phuong tmnh trang thai cho qua trmh ding ap (dinh luat Gay
- Luyxac) )
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Y_Lz& _— E:Y_L :; V4 ;——'VI'P4::V1 .

T, T, T T, T, 2
V,=20dm® '
Voo oo .
Vo Vs oy, - YsTe 90 4m?
T, Ts T :
. et
V,=20 dm p
Tu ph\ldng trinh trang thal cho mdt mol kh1
| P,=P,= RT“‘ _ 831400 03 105pa . |
) - 'Vl . 0,04 :
B,= P3 RT, _ 831400 . oo gopy
SV, 002 -
Do thl P—V

'P.ﬂ\ (10° Pa)

1,66}

10,83

0 10 20 © 40 \}(dm-f")‘ :
5. 'IO * Ty phlidng tnnh trang thal cho mot mol khi tacéd: -
P,V, ) 110°.0,00831

T,= : =100K'
R 831
T,=100K '
. 5
T = Pﬁv? _4.10%.000831 _,00p
RS 8,31
_TL_—'—4OOK = T.-—4T

T,=T, = T;= 400 K tren ciing mot dudng cong &ang nhiét.
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* Vi P,=4P, nén tir dudng thing qua g()’rc"tl(_)a do va qua‘2.—4, ta
suyra:  V,=V,=4V, (hay = 4V,) .

= V,=8231x 4= 33,24 dm?®
P,V, 4.10°4.831.107

Ty= = = 4T, =1600 K
R 8,31
T,=1600K.
AP (10°Pa) : -
T (10°K)

5. 11 G01 v, Ia thé tlch cua blnh c6 nhiét @6 T, = 273 + t; V2 1a thé
tich ctia binh c¢6 nhiét d6: T2 =273 ~t. Glot thuy ngan khi ding
yén thi ap sudt é hai binh biing nhau. Hal binh chGa cling mét
kh01 luong khong khi, vay: '

Vl_\_/g_vl+vzf 2V, -“VO'

T, T, Ty+T, 273+t+273-t 273

S v - VoTy .
273
V,-V, = AV= VO(_Tl__lj: w V,
| 273 )\ 273
v
= '°t_30~0—t_8d 0,2.10 =2
273 273
= {-3173473"0
T 200
t=2,73°C
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- 5.12. Go: n la 80 mol kh1 trong ba bmh eb the tlch V,+ V + V‘; 6V
ap sust Py va nhlet do To, taco:

n= ‘RTO | | oy
Ve sau bmh 1 (the tlchV)chua n, mol khldap suéf Pva nhlet

.do -T— taco, S
-2

.A:Tudng t_.,vt_t,vta-cé: AnZ:.RPf;';‘ = ;}1;;’ o N
__P3V_3PV - L
R e 4)
™ Rer,Tamr, . @

- Rorang m=mn, + ngt+n,

ST > BV FY (2 L2

‘RT,  RT;\" 3 2) 6RT, -
. :> B 'P= ——Po
5. 13 Néu gox m la khox lugng binh rong thJ khong kh1 trong bmh
* trude va sau lé
Ml M2
Tu phuong trinh trang thal
o PV “m
C— = e R
T n
Tacé: . FEI;I— = -Tz%z_ = I!%: (V the tich.cha bmh)

= E}L = & = m; —m, =. M Mz T]Tz(Ml Mz)' '
ﬁ 52_ .I_:.)l. _ & - P1T2' PETI P1T2 -P. 2T1
T, T T, T, TyTy. - R
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o PTIOM,

© 5.10°.(50 - 49).310

. -M,)
L= 2T T . = 7 ) 6 o
. P, T, -P,T, 1,5.10'.280:- 5.10°.310
= ’5.31 - 1585 = 0,585kg
. 28.1,5.10 - 5.31 265 - .
»=0,585kg , :
m2 + M, —M,)=0,585 +1 =1,585 kg
Thé tlch bmh ’ ‘ : o -
V RTlml = RT2m2 ’
: -Plklv , Pyp

31.31.1585 =

v = 8313101585 8,

. 151070032
~ 0,0085m? = 8,5&m3

514, Lic ddu, nhist & T = T =

15320
= 400K ta co

- Goi Py 11 4 ap suat do pitténg nang gay ra cho kh1 trong ngin -
duéi. Ta ¢6 ap suat ngan duéi ;

' P,=P,+P,=2P, = Py=P, "’(1)

_,Gm V, va V, 1a thé tich cfia 2 ngin -dudi va.trén 6 nhlet d6 hic
dau T, = 400 K. Ta ¢6 phuong trmh trang thai cho 2 ngan (n,
- van, la sd mol tuong iing) ,

P1V1 BV, o P,Vl _2PV,
T((;:-, T(l) 3
: -3
Vay néu the tlch hai ngin 1a 5V th1
' V, =2V, V,=3V" 3
Khi the tich: ha1 ngin bang nhau = V; V2 =25V ‘ 4)

'Nhiét db ngan trén Tg’ = T2 = 400K = Nhiét do khong déi,

ta c6 dinh luat Béi ~ Mariét cho ngin trén :




CUPVAPSV, = Py=p o 2V p
‘ TNy e

P{ =—P ~ L 5

Pi=gh C S ®)

(P va V', 1a p sudt, thé tich méi hgén trén)
Nhiét d ngan dUGl T‘  v6i thé tich V2, P9 = cho ngan dum

T ',_V2 ,1327=_2P1 = TP V3, Py

PV, PV, 2PV Pj25V
o = T~‘2’~ i g T @
. R o d
pl - T(Z) p ©
Mat khac plttong cAn bang nghla la:
B A A e 0 W
Két hdp (5),(6), (7) ta c6: ‘ ’
TP 12 4y oo
T;“ ??1 =§,P1’+P1
T - T, 39, 3T;“ =§-4oo 3OOK
RS TR A |
T =300K

5.15. a) Khéa ban ddu déng sé maé khi P, =P, +10°Pa (P2 ban dau
bing 0) = P, = P,, = 10°Pa. Cho dén khi khoa md, khi trong

m

bmh 1 nay bi nung néng ding tich = Dmh Juét Saclo cho ta :

P, P, 1 B 09105
o _fm o 2 o
Ty Tp o Ty - ToPu ~ 300.10°
T, = 3—09 = 333K

»



Khoéa md, mét it khi 6 binh-1 lot sang binh 2 lam cho 4p suat ¢
binh1 (P,) tut xuéng mét it (AP = P, — P,, bé hon 10°Pa mét it
va khoa lai dong lai. Nhung tiép tuc niung thi P; lai tang, khoa
lai md. C6 thé coi nhu khoa luén git cho chenh léch ap suat
AP = 10°Pa.

b) Téi nhiét 46 T = 500K thi ap suat trong binh 2 1a P, trong binh
114 (P + AP). Goin la tong s6 mol khi. n, va n, 1a cac s6 mol
khi trong hai binh lic cudél. Kh1 doé:

- Luc.dau : So mol khi binh 1 bing n
86 mol khi binh 2 biing 0
Phuong trinh trang thai cho ta (d61 véi binh 1)

P,V, = nRT, > =201 1)
~ 7 RT,

~ Liic cudi, phuong trinh trang thai cho d6i véi binh 1:

(P+AP)V; =n;RT = n, = (f:ﬁ’_)‘i (2
RT
' ,(.',':':\ ‘ S ..Pvz‘ .‘ ‘
dé1 v6i binh 2: PV,=n,RT = n2 :ﬁ" L3

S TaM+@+B) =  n=n;+n, binh
PoVi . (P+AP)V, PV, E

RT,  RT ' RT.
_ 10°.0,9.40 _ 50P +40.10°
BE 5
P £ le_’. :0,4_1_05 :

10

ép suat trong binh212:0,4.10°Pa
4apsuat trong binh 11a:(P +AP) =1 4. 105 Pa:
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5.16. Vi thanh hinh tru lam béng vat liéu cach nhiét nén du véi
.qué trinh nao dién ra véi khi trong hinh tru khl_ tron lan khl
,dmh luat bao toan nang hwng luon luon duing: :

Cm(T-T,= sz(Tz .(1)‘ k

, ’b Trong d6 C:1a nhiét dung riéng cta chét khi, m, va m; la‘ :
héi lugng khi tueng tng trong hai phin cia hinh tra, T;
' nhlét dd duoc thiét lép trong hink tru khi can bang T (1), ta
ch: '

C ﬂl—'(f‘r ~T)=CT, -T)
m

g S TN o @

Mét khac, 481 véi khi trong hai phan cta hinh tru trudc kh1 bo
ban cach nhiét, ta c6 phudng trinh trang thai : '

PV, = &RTI
.

L PV _m T
P,V, __..Eg_RTz E - BV, my T
- , :
o m BTy
my P2V2Tl.
Dat (3) vao (2) tacéd:
PV Ty

PVo+ T, TT(PV; +PVy)

L [BVNT) PVIT, + PVLT,
PV, Ty SRR
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5.17. 4) Goi m la khéi luong khi trong xilanh (thé tich v, ap suét
Py p: khdi lugng mol ctia khéng khi. Ta c6 phuong trinh trang’
thai cho khong khi trong xilanh (T: nhiét d khong khi): '

. -

Py = ZRr - o

|8

Tai mot thoi didm nao 6, néu M 1a khéi luong khong khi
trong binh (thé tich V, ap sust P), thi ta c6 phuong trinh trang
. thai cho khéng khi trong binh AU
pv-Mpr - 2)
. “ . . . X

Mbi lan an pittong, ta dua vao binh mét luong khéong khi nhat
dinh, bang m, tidc khéi lugng khi trong binh tit M thanh M +m)

va ap suit tang thém AP. Vay ta c6 phuong trinh trang thai -
sau lan &n pitténg : - ' :
| M+m__.

(P + AP)V = RT o 3)
u B

it (1),(2) vao v& phii cia (3), ta c6 : o
(P+APW=PV+Pv = APV =Pygv

.,_ Pyv

2@

=

Tic sau méi 14n 4n pittong ép suit ting thém AP= PKVN.

Suy ra s6 14n c4n 4n pitténg dé ap sut trong binh tit P, thanh

P, bang : o Co :

n = PC “PO _ (PC “Po)v
AP . PKV

R 6))
~b) Goi P Ia ap suat trong binh trudc khi kéo pittong, M 1a khéi
lugng khéng khf trong dé. Ta'cé : : :
. .

PV = 2RT o (6)
" ,
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. Khi kéo, the tich V thanh V+v, ap suit thanh P khéi lugng
: khong khi van la M Vay ta co : ,

PV+y) = —RT | _ (7
' Dét (6) vao vé& phai cua (7), ta co:
v
- (V+v) '

~ P(V+vw=PV > ® .

ol

Ttc sau mbi lan kéo pittéong thl"ép sudt lai giam theo ti s& -

( ] Néu P, la ap.suit sau khi keo n lan thi:
V+v

n ' .
P, P, P, 52( V) L ®

Ap dung bang s ,
_ log100  log100 2
: (IOV + vj log1,1 - 0,041
log _ :

10v
n= 48 lan.
518 G01P va P, 14 cac ap suatdnhlet do . :
T, con P;’ va-P, la cac ap sudt ¢ nhiét vy 1
do T’ tuong Ung VOl phan trén va dudi
cua V, xilanh. - v, @
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- Ta cé.:

(1) P,—P,=P,-P, =ap sﬁé’t do pitténg géy ra .

(2) V,+V,=V', +V, = thé tich-xilanh.
Phuong trinh trang thai 8 nhiét d§'T:
Fains, Pyvy | V=RV <D
Phuong trinh trang thai § nhiét 4o T’:v
- Phan1: P/V] =RT'

L p/V/ =P[V] =RT
Phe‘inz:PéVZ/.:RT‘} S

Tu (3) = L
P, ,V2
/ol

Tu@4) = P—2/=1717'=x

Thé (), (6) vao (1), (2) :> - Pn-1)=Px-1)
v,a+=va+d)
. n X

Nhan (7) va (8) vé& véi vé :

P,V (n - 1)[1 + l) =P/ V/(x - 1)(1 + l)
: n

X
Thé (3),(4) vio (9) :
RT(n - 1)(1 ¥ lJ ~RT (x - 1)[1 . l]
| n X

= 3(n—1)[1+i]=(x—1)(1+1)
. T \".n X

b

3)

@

()
).
)
)

(9
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x='-1¥ a+va’+4
— ‘ 2
X = -
2

Apdungsé:n=2, T=2T = é"—‘—'-I:-(Z—l):_l_.i:_%'

x_3+\/’—7§ :

~ 1,44.

- 5.19.a) Khi & trong Hgkhi chiu = . 4F@®
ap suat : P, + dgth - }) (véi g
Ia g1a téc trong trudng). Thé _
tich cua khi ty 1é véi chiéu dai P,L
phin 6ng chia khi nén dinh : -
luat Béi - Mari6t cho ta : | S AN
PL=(P,+dg-0u | ">k

=> Ta c6 phuong trinh : _
f)) = dgl’ — (P + dgh)l +P.L=0 (2
A= (P, +dgh)? —4dgP,L > (P, + dgh)? —4dgP;h  (doh>1I)

dudng f7)

S A>0 = Céhainghiém:’_llnz=~%[(P(.)~v+dgh)i\/Z]
. o cadg o
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b).

: ‘Ap suat ben ngoai la:

AAp suat beén trong la 4p sudt tngvéi

Ta bo nghiém [, véi dau + vi I, > h. That vay dudng bxeu dién
ham f(f) c6 dang (hinh ve) ‘Mat khackhih =1 = f(h) c6 dang
bidu. thua am :

f(h) dgh? — (PO + gdh)h + P,
SPL-h)<0  (doh>0)
Tic fthy nim kep gitta [, va l, trén b thi f()). Dan dén: [, <h <,

Két luan I= —d——[(PO + dgh) Jﬁ’o +dgh)® - 4ng0LZl'

Xét can bang cta nat: ~ B

P,=[P,+dgh-D] (4

chiéu dai’ l 1a nghiém cta phuong
trinh (1) ‘= Tu (1) va (4) .
' _ PL
1 l

(1,14 can bang bén cua nut)

) (T (1)P,=P) -

- O A néu I tang mot chut th1 P, > P, nén P,, an nut tré vé [,

néu [ giam mét chit thi P, > P, nén P, kéo nut trg vé [,.

5.20. Goi dyva dla cac khél Iuong rleng ctaa khong khi 6 T, = 300 K

va & nhiét do cin thiét dé khi cau bit dau bay T.-Khi bat dau
bay, 1uc day Acsimet d,gV bing tong cac trong ludng cua vo
mg cua khéng khi nong trong khi ciu dgV. (g la gia toc trong
trudng)

.dogV = mg + dgV v ; ().
= d—do——?fl | | @

29¢g khong khi & diéu klen tiéu chuan 1 atm. T, = 273 K, thé

tich chiém 22,4/ bing 22,4 dm® = khoi lugng riéng ¢ dktc :
d.= -222—92 ~ 1,295 g/dm® = 1,295 kg/m® ('3) y

s
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Ap Sufﬁ khéng khi bén ngoai biang ap suit d dktc: 1 atm
= theo dinh luat Gay - LuytxAc : '

: d()T() d T = d() = "I;C‘dc ~
: T, -
Két hdp (3):do= 3(7) 1,295 =1,178 kg/m® 4)
(2)+ (4 STaco: d = 1,178 - 84kg
g . © 336m°

1,178 -0.25=0,328 kg/m® -~ ()

Ap suét khéng khf bén ngoai bing ap sut khi néng trong khi -
cidu = Theo dinh luat Gay - Luyxdc : -

doTp =dT = T=%°—T0

_ 1,178.300
0,928

~ 381K = 1'080 C.

-5.21. Sau khi hop hai bong béng xa phong thanh mét, khéi lugng

téng cong clia khong khi trong chiing k.hong thay.d6i. Goi m,,
0, 1a khéi lugng cta hai bong bong ban dau m; 1a khél lu(mg
cua bong béng hgp thanh:

Somg=myptmy (D)
Tit phudng trinh Klapayrdng — Mendéléép cho ta :
’ PVy

PV=2RT = m---% ' 2
U RT ’

Trong (2): V= g—nR3 — Thé tich bong béng,
4 : khéi lugng phan ti khi,
T: nhiét d6 (bing nhiét d6 ctia’ khong khi bao
quanh va nhu nhau cho moi bong'bdéng)
‘R : hing s6 khi. '
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Diéu kién can bing ciia bong béng cho ta:

P=P, +P,, =P, +%‘i | 3)

Trong (3): P,: ap suat khi quyén,

Py © 4p sudt & chinh duéi bé mat hinh ciu ctia
mang xa phong ban kinh R.

T (2) va (3) ta cé: .
m; =|P, +§—(11 :nR?ﬁET—
m, =| P, ;—Z %nRg.R—HI‘~
my =| P, +-§—3 %nR%%

= Pa +gg inR?__p_.}. Pa'+£ i'l[Rg.L
R, /3 RT R, )3 RT
P,(R3 - R} -R}) = 20(R} + R - R?)

_ 20(R? +R2 -R2)
R -R3-R?) ~

P

a

5.22. a) Béng ld ling khi luc ddy Acsimet Vydkg béing téng trong
lugng ctia v6 béng mg va khi hidrd Vdyg (V, — thé tich béng,
dk va dy 1a cac khéi lugng riéng caa khong khi va hidré, g -
gia tdc trong trudng)

Vodgg = mg + Vydyg
m = Vy(dg — dyy) )
Phuong trinh trang thai cho ta:
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pv=PRr - p-3Rr = d--%

" S - RT
T Pepg  10°.0,029 - .
= i =-OHK _ 227 ~1163kgm® 2
K~ RT, 831300 & ( ).
= dy= ok _ 1070002 _, g kg/m® (3)
RT, 831.300 . ‘
m 0.005 0,005

= ¥Np=
O dg cdy T 1,163-008 1083

V, = 0,00462 m? = 4,62 dm®

>i1[R3'=V(j"$ R0=J—3——Vilz1'dm 4)
3 S ¥4 = .

b) Dé ¢ t.héﬁ_ba'y t61 do°'cao da néu thi bong phai théa man diéu
kién 16 Hing & do cao 4y, nghia 14 : ’

L V(dk —dj)=m - (5)
‘2 - Po(ug —pp) |
T (dg ~dy) = 2o —
°© UK " RT, |
- I _q!
3T: (d’ —d )~£9_‘§__‘ifil — dg-dw) _P To
, RT g -dg) P T
di - dj _iﬂ(dx-dﬂ) , (6)
. Po
sk dH 05P, 300 41 163-0,08)
o P, 280 '
=0,536.1,083 = O58kg/m (N

Thay () vao (5) = V= 90995 =0,00862 m® = 8,62 dm®

b

Ma V:=:1—nR3 = Rz‘lézzlﬁdm
- 3 ¥4 n

1,3 dm<1,5dm: béng‘ khéng vd, bay dudc !
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523. p, =28 g/mol.  p,=2 g/mol. -

Ban dau trong binh cé:
1 mol N, va 2 mol H,
_ 28 g 2

~ O nhiét d6 T ta cé:

2 mol N va 220l H,

28 2
pv=|22L, 22 jpp 1)
(%28 " 2 o
(Pla4p sudt § T, V 1a thé tich binh)

~ O nhiat d6 2T ta co:

ZEl—molN va 'ﬂmolH
28 - 2 -

3PV =| 2.1 | 9 P2 lpop 2
28 - 2
Chia (2) cho (1) taco:
YT T2 om, +28m, ®
my N & m,; +7m, : )
14 2

Ax+7)=2x+28 = x= 7.

-~ 1
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5.24. a) Tinh ap suat ban dau:

nRT 05831300 o spy

- caachatl: P, = =
Vo | 0,2
'~ chachit2: P, = n,RT _0,4.831.300 = 4986 Pa

Vo, = 02
Theo dinh luat Dalton, ap suat ctia hén hgp 1a :
P=P, +P, = 6232,5+4986 = 11218,5 Pa
b) Khi nén dén V, thi chit 1 bit ddu ngung tu:
n,RT _ 05.831.300

V. = - =
AP, 0,83.10*

=0,150m® = 150dm*

Lic d6 chat 2 van 1a hoi va c6 ap sudt:

n,RT _0,4.831.300 _ . 00
Vy, . 0150

Pyp =

- Ap suét ciia hén hop :
P,=P, +P,,=0,83.10* + 6648 = 14948 Pa
Khi t6i thé tich Vj thi chat 2 ngung tu :
n,RT 0,4.831.300
P 166.10°

Vg = = 0,06 m® = 60 dm®

Ap suit hén hop lic d6 dén cudi khéng déi va bing tong hai ap
suit bdo hoa
' P.=P,, + Py, = (0,83 + 1,66).10" Pa = 24900 Pa

c) Luc cudi xllanh ¢6 thé tich V, thi s6 mol hdl béo hoa ctia chat 1
la: .

Py Ve _ 0883. 104.0.03
RT 8,31.300

(bo qua thé tich ctia chit léng 1)
Nghialacé: ny-n/= 0,5-0.1=0,4 mol

L
n) =

=01 mo

il R,
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~ Chat 16ng 1 ¢6 khdi lugng : m, = 0.4.0,02 = 0,008 kg
| , m =m,; + m, = 0.016 kg chat long.
5.25. Giai thich :
Ap suat trong chat long & bé mit cla né trong bmh nho khi
can bang ap suat cua khong khi cé trong binh nhd. P& cho ap

suit cua khéng khi khong thay déi thi thé tich cta né phai
khéng déi (B6 qua sy thay doi vé nhiét do khi bang tan).

Nuoc tao thanh khi bang tan chiém mot. thé tich bang thé tich

.cia phan biang ban ddu ndm dudi nudc. Néu nhu mic nude
trong binh bé khéng thay d01 thi thé tich ctia khi trong binh
tdng 1én va ap suat khi giam di. Vi vay trong qua trinh bing
tan: mdc nuac trong binh bé tang 1én, con muc nu0<: trong
binh 16n giam di.

5.26. - Goi M, 1a khéi ludhg cua toan bo khong khi.

- Ot=-139+273 = 180 Kiém soat, c6 hIdng khi hldro la
M =M, — 2, thé tich khi chlem la:

V= Vo —-v= Vo - -(-:n-l— (v: thé tich chat hap thy chiém)

=  V=11dm’-0,1dm?®=1dm’=10-*m?
v=10_100c
1

Ta cb phuong trinh trang thai :

PV R

™. " , 1 -
PVp  2.10*.107%.0,002
'RT  831.180
M =0,027 g, My =2, 027 g

- o T, = 273 + 37 = 310 K toan bd hidré la khi = M0 van chiém

thé tich V (Vi vin con chit hap thu) nhtmg co ap suét\P ‘= Ta
c6 phuong trinh trang thal '

= M=

~ 27.10 kg
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PV R
M,T, o
Ta) +@: S PV
‘ M,T, TM
T PM,T, 2102027310 .. .4
= Py=-—1= ’ z258;6.104P )
Ca ™ 180.0,027 o 2

5.27. Béng 1en i d6.cao ma hic day Acsxmet bang tong trong luong
_cua VQ va khi hidro :

Vdg = Mg+mug .- ' EOR

| , '__d la khai hidng rleng ctia khéng khi, m - 1a khéoi hidng hidro
trong bong & ap suat P va nhiét d6 T dng v6i d6 cao bong téi.

Goi m 14 khoi lugng khong khi c6 thé UQthungddieu kién Tva

m=vd ; S @
@ (1) = Vd=M+my - m=M+my; (3

) Ap dung phucng trinh trang thai cho kh01 lugng khong khi m
va hidré m, ta cd : .

pv="pgr-THRr : 4)

I Hy ' ’
., m_my M-y _ _F . 7 —250mol (5)
B Hu p-py  H-uyg 0,027 : :

5)+(4) = P=-"RT= - 6256 (Pa)

. 259.831.218
v 75

So véi Ap sult mat dat thi ap sudt khi quyén gidm :

5 ,,4";7
—'P—°=—-19—z16 1an = (—I-J =—1~
P 626 . \2) 16

=t h=45=20km.
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5.28. Goi N la s phan ti nude bay vao trong ls bang 1/6 s6 phan
ta nUOc nim trong h1nh tru c6 tiét dién 1 m? va chiéu dai bang

V/t TB v
= = (1
e M
" (n - mat do phﬁn td hoi nudc bao hoa)

T phuong trinh coban: p = ——an = —i—n gKT nKT 2)

w+@ = N=iEPi 1P SRT
T T TERT T 6KT

_ P [3RT ‘
- 436T2 leT - ®)

So phén tu hdl nuéc bay vao = sd phan tu hoi nudc bay ra khi
¢6 hién tugng béo hoa Goi M 1la khéi lugng nuéc bay hdl ra
“trong 1 gidy tu 1 m? miit hé. .

= M=Nm,= N % (A — 56 Avogadrd) (4)

P f R p_p [ Re’A”
KY12Tu A A%12TuR®

M ~ 27-kg/
12TR glgiay.

(@+@ = M

I

5.29. — Trangthai dlmg thi s6 phén ti khi khong ddéi, tdc sé phan
tu khi di ra bang s0 phén i khi di vao.

- Goi: s —dién tich 156, N s8 phan ti khi di vao trong 1 glay

N = —nsv = lns 3RT
6 6 [T

)
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3RT P R
6 KT u 12pT

Tuong ty phan tu khidira: N, =

3
K 12p4T @

TuN=N,q trang thai dutng P,=2P.

530. - O trang thai dung, sd phan ti khi & Bva tong dong ning
cua ching khong déi.

= TUOng tubai29taco:
_Sc“fphéntﬁtfx.A—a-B':NA=a-—l—)— _ a=— B
i o JT KVi2u |
S6phan titir C - B: Ne= a- ——
o Py
SophanturdquuaZIO NB‘Zaﬁ_
)
= Phuong trinh can bing s6 phan ti :
' P P P
Np=N,+N = 2—=4==—=+—= (1)
) B A (o J'—_[‘: ﬁ J—z—r—r— :

- Déng ning do N,, Ne mang t6i bing N mang di :

- Dong niang méi phan td : gKT =W,

oy 3. _ T
= W, =bIN, (b=5K = W, =abP—
A A ( 2 ) A al ﬁ
WA =a..j)1/'_l'_ o . . .
> We=apd2T | = Wy=W, +W
WB=2a..plﬁl_
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2P, /T, =PJT +PY2T = @) .

Ta c6 hé phuong trinh d6i P,, T, sau :

2, P P @)
Wn VT Jer |
2P, JT, = PJT +P/2T @)
2 2
@x@® = apf- (/2 + DPPYT(1+42) _ P21 +42)
v BE B
P .
P, = _%Q 5)
2{2
Thé (5) vao (4) : ‘P(1+‘/_)‘/T—-P‘/_(1+\/—) .
X ‘/i =T > T - JET.
42 .
5.31. Bang dong 6 ngoai :‘rl'
Bing sit § trong : r,
Géc chung cua 2 cung : ¢
0 200°C: ,
Chiéu dai 6 nhiét do t = 200°C déi véi :
-Bangdéng: [, =ro= 1,(1 + at) R 1)
- Béﬁg sat l,=r=1(1+Bt) : (2)
Tit (1) va (2) ta c6 : ¢ = 2LHO0) _ Lo+ Pt
n ry
N 1+at _ 1+pt 3)
n Iy )
- Tu (3) ta lai ¢6 theo tinh chat ty 1é thic:
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A (a - B)t 1+at 1‘{[31:

4)
n —r2 T Ty
A~ (1,7-1,2)10°.200 " 10‘
: 3(mm) B(mm) _
. - )
n =>1-.0-(1.t _ 34 + 1,’762 7:.200\: 3'1’0_()334@ 3010 mm
A 1072 - 10 )
= 3010 mm. ' '

5. 32 — Goi D 14 trong lugng rleng cua chat ran va d 1a trong IUGng
riéng ctaa chit 16ng. A
- 00C,co 98% chat ran bi n“éélp nghiala:
. Dy=098d, | N
Dol D6 0°C, dg 1a d 6 0°C).

- Gm Vv, la thé tich cta vat & 0°C thi thé tich & t = 25°C la
V = V(1 + 250). Néu n 1a ty 1é phin thl thé tich phan ngap
bing nV.

" _ Tacb mdi lién hé giita trong riéng §0°C va t°C

¢

dgve =dv =g (khéiluong chat 1°ng)} > =(1+pY)

v=vy(l+ Bt) v
do _ v - d, |
—=——=@10+pt d= (2
d v (1 +pt) = o @
- & D, ‘ |
Tuong tuchochatran: D= 3
' ' 1+at »
Tu (1), (2),(3) S d= Do _ D@ +at) @

0,981 +ft) 0,981 + Bt)

— Khi vat ndi luc ddy Acsimet (nVd) bing trong lugng cua vat
(VDy: . .

nVd=VD 5)
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DA +at)

Tit (4), (5), ta c6 : if_Vd =V —— )
: : 0,98(1 + pt)

. o ,98(1 + Bt) 0,98.1,0205 _
' 1+at 10009

Ket luén : n1 ¢6 nghla la vat lo ling trong chat long va 100%
ngap trong nude.

533 - Ot= 20°C, ta. goi V va W la thé tich caa chat 16ng va
dung tich ctia binh. Vi 6 t = 20°C binh chda day chat 16ng nén
V=W.Tacé: :
Vo(l + Bt) = Wy(1 + 3at) (1
Trong (1) Vo va W0 1 thé tich ctia chét 16ng va dung tich binh
6 0°C.

- Goidva do la kh01 hIdng riéng cua chit long 6 t = 20°C va 0°C,
tacod:

)

- Ot,=80°C, bmh c6 dung thh
W, = Wo(l + 30t )

Do W, ciing la thé tich ctia khéi lugrig m; = (m — 3) = 76 kg
chat long nén khai lugng riéng cta chit long § t, bang

m; m,
el R — e —— 3
b W, Wy@+3+at,) &
Thay W, tit (1) vao (3) ta c6 :
~m, (1 + 3at) (4‘)

- vo(L+Bt)1+3at,)
Mit khac tuong tu nhu 2) ta co:
do :

d, =
1+t

= thaydytu2tacéo:
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5.34. Theo nguyén ly 1 cia ‘NDLH : ) PA

.Céng sinh ra la aién tl’ch’.h'inh fhang '

318

o m(l +pt) m(l + f3t) _ m
VL +Bty) V, (1+BtX1+Bty) Vo1 +Bty)

1

Can bing (4) va (5) ta ¢6 : -

, m _ m; (1 + 3at)
Vo (1+Bty) Vo (1+Pptil +3at,)

Trong gan &ung bo qua s0 luong nho chia af, taco:

m _ m1(1+3at) _ my +3atmy
1 +-Bt:1' 1+ Bt + 3at, 1+ Bt + 3at,

m + mpt + 3mat, ~ m, + m,Bt, + 3atm,

m -'m,; +3a(mt; - m,;t)

B:

. myt; - mt
Thay s& ta tinh dudc B~ 710 4 K!

- (B >-3d, chit1ong dan nd nhiéu hon binh nén méi tran ra)

AU=Q-A - : 1) -

Fas - LA ) , ) P2 : v= bp
Quy luat dan nd ctia khi cho ta :

gach chéo ; N p
A= PAV, | Z |
A = JA;=%dt = dththg = i
2
A = &_Jf?_(v,) Vl)"M(PZ‘PQ«
2 2
= g-(PS—Pf) o ' @)

‘Mit khac ta c6 phuong trinh trang thai :

PV =RT - bp?=RT

ATR=(T2-T)R=bP;-P?) - AT= (@ PO



Theo dinh nghia Cy va ti (1), (2); 3)tachd:
QT déng tinh AU =Q =CAT
bR

AU Q- (p,, Pf) RQ - —~ (P} - Pf>
AT —*(P2 _ PIZ) b(P2 1
R . : S
e RQ ~ 2RQ

= —
[C, (P2 —P2)+B.(p2 -P2) (ZCV+R)(P2 _pl)

5.35. Goi T, va T, la cac nhxet do tuyét doi cua N, va A, khi chua
ma khoa Ta cé:

S6mol N, 1a: 2. PV,
K1 RTy
Semol A,la: Mz _ PaVa
Mg RT,

A=0 —» Q=U
PV, _5PV,
R

NéindngctiaN,la: V, = ﬁClTl c, 1%t 5
« m

1

N@l néng Cﬁa A2 lé : V2 = LnlCsz = C’z w = 3—%&
RS - ].12 R 2

e

Khi mé khéa, khi dian né khong sinh cong, hai bmh lai cach
~nhiét nén noi ning ctia hé duge bao toan.

U=V, +V, =§Plv +§P2V2 =39,37510° - (1)

Mit khac, neﬁ goi T va C la nhlet d6é va nhiét dung cua hén
hep khi, thi : . .

U = CT=§P1V1+§P2V2

319




¢ = .IEI_Cl + I.n_zcz
v He
= (600.25+30.15)831 = 0,1284.10°J /K @
Tt (1), (2) ta o6 nhiét d6 ciia hén hop sau khi mé khoa
U _ 39,375

T =
S Co01284

= 306,7K
Mit khac, tit phgdng trinh trang thai chung cho hon hop khi

2 2 ek TR R m; m
ta c6 ap sudt sau khi md khoa : (nl =—t;n, = ——2—]
o : "

1 Ha
= P = (1’:11 +n2)——£r——— =214.10%Pa.
» TV, + V)
5.36.— S& mol khi trong béngla: n= RT

P=2.10°Pa

_ .
V= % aR® = %.3,14.92—)— 10°% =557.10"° m?

 T=273+27=300°K — n=0,447 mol

— Khi béng tiép dat, né bi bep, khi tfong béng bi nén déng tich
va doan nhiét theo nguyén 1y 1 caa NDLH, cong A bién thanh -
d6 ting ndi ning. s

"A=AU=nCAT - AT= A-].
. IlCV

"A = mgh = 0,8.10.25 = 200 -
. :Cy = %R =20,8J /mol K

200
" 0,447.20,8

Suyra: Ta.=300+21,5=3215K hay 48,5°C.

. AT = 215K
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5.37. Khi mé khéa K, khi trong binh déan n6 doan nhiét va lanh di,
’ ap suat cta khi bing 4p sudt khi quyén H; sau d6 né ting dan

nhiét 46 dén nhiét d6 ban diu & thé tich khong déi.

~ Trong qua trinh thd nhat ;- ‘

T PolfU
Tu‘pl—u_:cte - _1_= Y]
Ty I-v
P
_ v
&z(H+dgh)1—u=(1+dgh)l_l @
To H v H v

To, T, 14 nhiét d6 truéc va ngay sau khi mé khéa; H ~ ap suat
khi quyén; d - khdi lugng riéng chit 10ng.

~ Trong qua trinh thi hai :

B=hs - LI}

T T, T,

T, P’ H 1

_1=_1'= = e @)

o o H+dgh 1+ 98 .
Vi: d—éli,glg{i nhé = c6 thé tich gin ding: (1+e)"=1+¢

| , . -
= Tl‘r(l),(Z),(3)tac6:%=( +E&)u =( +%J

A H
- 1+¢Lh(l_1J= _dgh’
H (v
h
L= .
. h-h'
5.38. Khi nhiét d¢ 1a T, kRfe6 ap suat:
RT '
P, =1 1
15 (1)
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- 4p luc P,S cta khi can bing véi lyc dan hoi ciia lo xo : °
"P,S=kx " (x-1add cocta 16 xo) . ®
d nhiét d6 T, ap sudt tang 1én:

P, = =2 3)

valoxocoddcola (x +1)va ‘khl' thoat ra. Ta cé:
PS=k&x+) @
Tit (2) va (4) ta cé : | .
P2 — Pl)js =Kl | )
Thay (1), (3) vao (5) ta ¢6 : |
RT, RT, Klv -

g2 Bl g 5 T, =T +—
vV Vv SR

'5.39. Theo dinh luat Dalton ban du ta c6:
P=P,+Py | 1)
(P, Py tuong ung la 4p sudt riéng ban ddu ca A, vé H)

Sy khuyéch tan cua H nging khi mat d6 phan tid H & hai
phin bing nhau, tdc khi moi phan chiia khdi lugng H bang

-;—mH (thé tich hai phan bing nhau). Ap Suat cua H trong

phan bén trai Py va theo dinh luat Dalton ta c6 :

: 1. 2.
P=P, +=-Py==P 2
AT H 3 @)
Ta(Q)va(@)tacd:

1. 1 2 1
H-2)= =P = -P — P,==-P; P, ==P 3
1) -2 3 5 TH HT 3 A3 3
Matkhactacé: P,V=TART, P,V=ZHRT (4

. Ha ‘PH

T (3), (4) ta co:
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mA=EA—_Eé\_=201='10Y

my  py Py 2 -
= 2 _qo.

my

5.40. Vi qua ciu lo ling trong khéng khi nén khéi lugng riéng d
" cta chit khi trong qua cidu bing khéi luong riéng cta khong
khi. Ta tim khéi lugng mol p ctia chit khi Ay. Gia st né ¢6 ap
suat P va nhiét. 7 R -
vP=2Rrr5p-drr . z )
e m 3 ,

Déi véi khong khi ciing c6 ap suat P va

P=—2T, 'véi T,=20+273=293K (2

Ho
N s , Tuy 873.29- : -
Tu (1) va (2), ta co : =—= = =.86,4g/mol
Wva@ W=t = ey T 8648

Mat khac theo 1y thuyét thi : ,
H=14+18n = 14+18n=864
:$ T 18n=~724. '_:> n=4.

5.41. Khi 2 giot Hg tiép xiic, khuynh huéng giam mit ngoai lam

chiing trd thanh mét giot, 2 giot ¢6 dién tich mét ngoai:
| S=24Mr*~628mm*> = (1)
Giot 16n ¢6 dién tich mat ngoai: ' -
- S'=4[IR? } @
Diu kién thé tich khong d&i cho ta tinh R: o

V=2.§~I_[r2 =§HR3‘—->R=1‘§/—2‘

R = 0,5.1,26 ~ 0,63In1nk . 3) -
Thay 3)vao (2)tacdé: S = 4,98mm? 4)
Do giamdiéntichla: AS=S-S'~13mm? (5)
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Ning lugng mat ngoai giam moét luong E = cAS vi khong c6 -
truyén nhiét cho méi trucing ngoai va hé cming khong sinh
cong (thé tich khong ddi nén E chuyén thanh néi ning ctia hé
nghia 13 lam nhiét d6 ting mot lugng At ta co: ' \

E=cAS=aMAt ‘- ®)
(M - 12 khéi luqug thay ngén). ‘ e
M'=mgv ~ 14, 24,107 b kg @)

Thay ¢= 0, 47 N/m = 0, 47 Jim?, (5), () vaa= 138Jlkg vio {6)
ta co:

_ o8l 106
138.14.24.10°°
at= 3.104K.

- 542. G01 P'1a a ap. sudt trong ong, P 1a ap
suat khi quyen 1 1a chiéu dai ong, x
_ 12 d6 cao caa nudc trong ong Ta c6:

=p'd-% ()

2 .
‘= 2+ dgx= 2
p= 4 tdex=p @

~3.107*K

Ta(1).(2) = pl= f%c—dgx cpld-®
i J

LN

2¢ : 2¢ . 2¢

é 4‘51——E/.p1—px—dgx lx(dgl+-li p\-—El~
voi d=1000kg/m? g=10mw/s", I= U.2m_. -
"R=5. 10-'m, . p= 10" N/’ '

Giai phuong trinh va bo nghiém Lhong thl(.h hdp ( > O,.).v
Ta thu duge: x =0, 76 mm.

5.43. Tu j)hudng trinh trang théi pv = ERT; gia su céthdi nuéc
n
bao hoa 1a khi 1y tudng . Khi dé khéi ludng riéng cua hoi nude

dugc tinh theo cong thic:
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v RT
4 - pn 2,6.10%.0,6.0,018
=

= kg/m3
" RT, 8,31.925 e/

Pop _12.10°.0018, . .

RT,  831.283

© d;-d,=11,45.107kg/m® - 9,2.10"® kg/m®
= 2,25.10kg/m® = 2,25 g/m®.

5.44. Goi x 1a nhlet d6 cudi cung cua he Thanh phan cua hé phu
thuée gia tri clia x. Gia st x <100°C. va he chi gébm nuéc + chi
dic. Khi d6 nhiét luong toa

Qo = Qenast Qomanle
Qe = 2000.21 + 200.0,125 (327 - x)

- 4200Kd + 8175KJ - 25x KJ° -

, (12375 - 25x) KJ ' - w
" Va nhiét lugng thu: : ’ TR

.d2:

]

Quuse = Qui chay + Quuse 5x°c
330.1+21.4,19x~0)
(330 + 88x) KJ - )}
Can biing (1) = (2): LE e T
12376 - 25x =330 + 88x = x=~106°C -
o | = . trai gia thiét.
G4 sit: x = 100°C va hé gém chi déc, nudc sbi va hei nudc. |
Khi d6 tit (1) v6i x =100°C = Qd,,m = 9875 KJ.
' Qusethe = Quuses 100¢ * Qi tan :
8800kJ + 330Kd = 9130 KJ
'Con (9875 9130) KJ 7 45 KdJ lam cho midc hoa hoi.
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My = ;;65 ~ 0,33kg }
4 100°C
M, = 21 - 0,33 = 20,67 kg
'mchldéc 200kg.
 5.45. Qs = th—»khmnooc‘*‘ng\mgmcuanuac‘*'Qlooc—n(c
o = 0,2(150- 100).1,97 + 0,2.2260
= 0,2(100 -%).4,19
- ,_'=:.'197KJ+452KJ+838KJ ﬁsasxKJ |
= (E55-08380KS (O
Qﬂm = Quute ditan + Qe ten C+thhmoc—->XC |
T = 05330 +2,5(x - 0)419+063xKJ
= (165KJ + 10,4750KJ +0,63x KJ.
= 165KJ+ILIKS - @
Canbing(l)va&) 555,5 —0,838x = 165+111x )
. ‘= x=~33°C (nude 6.33°C).
5.46. Cacquatnnhvétlyxayratheotmnhmthmgzm
0 - 1.phut (Qm' sudi néng nude da va.chat rdn A
I'— 2 phat 40(3!&. chét rian A néng chay.
2phit 40 — 4 phist (NP): sudi nong nude dé va chat 1dng
Tren4phu&(}?® e da tan :

Vay ta, goii Q13 edng. sudit: bép sudi, LAla nhiét nong chay caa -
‘chit rém & €}k nhiét dung riéng cua chit long A sau khi
mm&e&y Ta.ct

oM > (gt c)(~2()+40) 60Q (i) ;
MN = L,=100Q )
NE o (ea+ c)(0+ 20) = 80Q e

L) '3 103ng K20K 60Q = > Q= 10°W = lkW



Thay Q =1kW vao (2): L= 105 J/kg kg = W).
Tit (3) sau khi thay Q = 10%J/kg, c4=2.10° J/kg.K

(2.10* + Cp) 20 = 80.10°

CL=4.10°-2.10°= 2. 10% J/kg. K.

5.47. a) Cid méi vong quay cta banh da, thé tich hdl nap vao xi
lanh la:

2.0,4.0,2=0,16 m®

Mbi gic banh da quay 70.60 = 4200 vong, thé tich hoi la
4200.0,16 = 672m?, c6 khéi hugng 3,66 + 672 = 2460 kg Ds
cing la khéi lugng nuée tiéu thu (hoa hoi) méi gio.

= 0,683kg nuée rit ti budng ngung dua sang

2o .n. . 2460
b) Méb ke
) Moi gidy c6 3600

la dé nang lén nhiét d6 165° C (vin la nuéc nhlmg ap sudt cao)
réi hoa hei 6 nhiét d6 d6. Lugng nhiét tdn dé hoa hdl 0 683kg
nude ¢&a budng ngung 14 (trovg 1 gidy): -

‘ Q= 0,683 (4,19 (165 — 45) + 2050) = 1743 KJ.
Cong sinhhra: A=150KJ =  hiéu suat thuc:

lsf_isf’—_oose% 8,6%
1743
Hiéu suit Iy tudng: )
By = (273 +165) - (273 + 45) _ - 27.4%.
(273 + 165) -
5.48. a) Trt’idng- th 1
P, 10° '
+1 =52 15 dlng nhiet: V,. D1V _ 10°.005
- _ P, 2510 \
2-31adingap:  V,= RT, 8313000 ., s

- Py 2,5.10*
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+3=>41a déng nhlet V4 V,=0: f)5m3

PV, 104,
P.,-- 5V _ 2510401 L 5.10Pa
v, 0,05 g

3% Thi P V ’
AP(xlO Pa)

1

gL S

b) Cong va nhiét:
C+l > 2 Nhiét nhén Q1 dé khl dan né bang cong smh A,

= Q=4 = RTn: 22

0,05 e
= RT,In4= 8,31.6000.1,386 = 6911J

<lI

+ 2 => 3: khi co nén ding 4 ap nén cdng nhén
A,=-P,dv=-2,510%.0,1=-2500
~ déng thdl khi tda nhiét: - - : : v -
. Q——CAt——(CV+R)At——(25R+R)3000
= - 3,5R.3000 = -3,5.8,31.3000 = - 8726J
+ 3 — 4: Khi Co nén dang nhiét nén nhat coéng. va toa nhiét.
Cong nhén bing nhlet toa:

A = Qs = —-i'RT;;ln‘ia(’)—s': -8 31.300;.1n2 =-1728J.

?

+4 =1 Su nung dang tich. de khi nhén nhiét nang cao ap
suat. ,

Q= CV’.At =2,5R.300 = 2,5.8,31.300 = 6232J

328



Vay trong ca chu trinh khi nhan nhiét bing Q.
Q= Q+Q+Q+Q,
= (6911 - 8726 - 1728 + 6232)J = 2689  (*)

Va khi sinh céng bang A:
A= A+ A A
= (6911 - 2500 - 1728)J = 2683J N )]

vé nguyen tic: Cong sinh ra b::mg nhiét nhan vao: (*) = (*%),
nhung 3 diy cé sai s6 do R lay gan dung (R ~ 8,31448J/mol. K)

2 p )
5.49. = = d, KT = n,= 2 1
a) p=gnewd, p= 1, ny = KT 1)
W, = 2KT
-2
=10"" mmHg = 107.133,3 N/m? } @)
K =1,38.107% J/K,T (273+10)°K
Tu' (1) Q):
" n-l1
= M ~ 0,34. 1012J
11,3810 %.283
= W, =0586.10"2(J)
_p P .
’b) _ﬁ = .T=—K = n'y = 2ng, p = cons
= =lp-283_ - 141,5°K
2 2 :
Tu phuong trinh trang théi: :
Pv _pV Y. V. o y=av
. T T T 1 A A
—T
2 .
= v-iv, P oy
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5.50. — Khéi lugng riéng cta hoi nuéc bao hoa 8 T, = 293°K (20°C)
lad,;: :

A 9}’?}1.’,»—'1“ = 0,017kg /m>.
— . Khéi lugng riéng caa hoi nuée 'trong dam may la d:

 d4=0,8.4, =0,0136 kg/m®.
- Kh01 hxemg riéng cta boi nudc béo hed é T, = 278°K. (5°C) 1a d,:

Ty = ——=0,0068k /m?
2 = RT, g

Suy ra, trbhg 1 m® 2 K2 lap nudéc ngung tu roi xtiffng la:
Ad =d -d, =0,0068kg/ m?

g v1 Im? trén mat dit 6 thé tich may (K 1a:
1m2.5000m = 5000m® may

= trit xudng 1 khéi ligng nude 1a: Am = Ad.5000 = 34kg

34dm>
1ozdm

= thank IUp nuée day: l = = 0,34(dm) .

5.51.a) Ap sudt hoi nuéc trong khi quyén d t,.
’ P, = 0,8 . 7400 = 5920pa
Khéi lugng riéng cta hoi nude 6 t, = 313°K I

4 oM _PiM 59200018 Gﬁﬁfglm"’
V. RT, 83138

&'may, khbng Khf c6 nhiét d6 T, = 278°K nén khoi luotig néng
 chia Hot mitde t8i da bing khoi lugng neng chs Bﬂ: ‘Bao hoa a T2

& = Py . 780.0,018
' R‘Tiz. 813.278

00668kg/m



Lugng nudc ngung tu trong 1n'13 la:
Ad = 0,041~ 0,0068 = 0,034kg / m?

Suy ra luong hoi nudc ngung tu méi gidy 6 may la:
Am = 3, Ad = 3.0,034 = 0,102kg

b) Sau mot thoi gian khéng khi trong phong 1a khi‘mg khi da di
qua may nghia Ia hoi nuée c6 khéi lugng riéng d, = 0,0068kg/m?>:.

O T, = 298K, khéi luong riéng ciia hoi nudc bio hoa la:

3190.0,018 . 3
3= " - 0,023kg/m®
°7 83r28 -
Vay d6 4m trong phong la:
dp _ 0,0068 _ 59 60
d; 0023

at

. 552.a) Tinh gia téc trong truong gHN (HN: t2, HCM: t1):

Ta _ de_ guN =Jlo(1+°‘to) &N

Ts Is Sucwm Ll+aty guew
= [ 1+—=(; —ty) |1+
[ +2(1 2)]( +2gHCMJ
v 14 Zar- 28
_ gHeMm
-?9-‘- = LI‘i—lT—‘=~[i1‘-=-(iAt+ Ag a .
Ts Ts Ts 2 28mcu
- Thei gian nhanh trong 1 ngay dém: ¢:= 246060%‘H :
De dbng ho nhtanti:
FR : AT ¢ o
AT =Ty -Ts >0 = e e o 2)
o .- 331
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¢ LW Ag

Te(Mva@2) & ——=—At+
‘ 24.60.60 2 28 HeM

’ S - ¢ SN
Ag=|-=—At+—— [2g ~ 587.10"* (m/s?
£ ( 2 24.60.60) Erom = (/s

Suy ra: gun= Gucm A8~ 9793(m/s2)

5.53. (KB6 - 76)

_ trudc hét ta tim sy phu thuge gitta

~ 3 > 4. Trén gian dé PV, d6 thi

Dé xay dung dé thi cia qua trinh T}
nay trén gian d6 phu thuéc ctia
nhiét d6 tuyét dé1 vao thé tich,

T va Vchocacquatrinh1 —» 2va

cua hai qua trinh nay la duong
thang di qua goc toa do, vay cb

- théviét: , Vv, V V, V -

~ Qua trinh 3 —>4p= BV,B = const(p < a)

332

Qua trinh 152 p= aV o= = const

{
Két hop véi phlIdng trinh trang thai kh1 ly tudng pv = rt ta
nhéan dude. .

Trong qua trinh1 > 2: T=T=—=0a-——
_ VR VR
'I‘:—_ix_v2
VR
Trong qua trinh3 —»>4: T= B i VA T

(Phuong trinh trang thai khi 1y tuéng PV =RT (= 1 mol)

Nhu vay trén gidn dé TV, hai qua trinh nay dugc bidu dién
bing hai dudng parabol (Hz), déng thoi parabol cho qua trinh
1 —» 2déc hon vi o > p. Hai trang thai 2 va 4 ¢6 thé tinh bing

nhau V, = V, =V nén trén glan 'd TV ching nim trén mét
duong thing ding V = const cit hai dudng parabol. Hai duong
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dang nhiét 2 »> 3va 4 - 1 trén gian dé TV 14 hai doan thing
nam ngang bit ddu tai hai diém 2 va 4 va giao v6i parabol lan
can tai hai diém 3 va 1.

Ta tim thé tich V;. Vi hai dudng 2 - 3 va 4 - 1 1a déng nhiét
T,=T, va T,=T,

Ta viét lai ddng thic néir- bing cach st dung biu thitc ctia
nhiét dd.
Qua hai thé tich tudng ling

& yve =_B_V32 v Lvzo By
VR VR VR VR
ChJu dang thic ddu cho dang thIIc thd hai, ta tim dugc
2
V3 = X—‘ .
vy

5.54. (KB2 — 75). Vi thanh hmh tru lam bang vat liéu cich nhiét
. nén du véi qua trinh nao dién ra v6i khi trong hinh tru khi
tron lan khi. Dinh luat bao toan ning luong luén luén dung

emy(T - Ty = sz(T2 T)

Trong d6 C - nhiét dung riéng cta khi, ‘m,; va m, — kh01 lugng
khi tuong dng trong hai phan cia hinh try, T - Nhiét d6 dugc
thiét 1ap trong hinh tru khi can bing. Ti cong thic nay
(phuong trinh can bang nhiét, sau mot vai phép bién d6i phic
tap ta cé: .

B ey - : .
- Ty s6 — dé& dJn" tim dudc neu su dung phudng trinh trang
. m,

thai khi. Déi véi khi trong h‘n phan hmh tru truée khi bé ban
cach nhiét, ta c6 thé v1et
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e
PR

PV, =LRT, va P,V,= Z2RT,
n | "
Néu chia dang thiic dau cho ding thit hai ta cé:
m,; _ PViTy
m, P,V,T, :
T, T,(P,V; + P,V,

Cuol cung ta nhan duge: T = .
P, V,T, + PV, T,

5.55. (KB10 — 77). Ta xét phan td ¢6 trong thanh phan khi quyén
cua hanh tinh "phan ti nay dudc git gAn bé mit hanh tinh
néu déng ning cta né khéng vugt qua thé ning clia phan ta
trong truong hip dan cia hanh tinh.

mv? mM
<y—

2 T

'I‘rong d6 m — khéi lugng phéin tu, vz(co gach TB trén diu) -
binh phuong trung binh vén tdc ctia né, y — hing s§ hap dén,
- M - khéi lugng hanh tinh, r — ban kinh hanh tinh. Cé thé
" danh gia dugc ban kinh hanh tinh néu st dung su bing nhau
gita dong ning va thé ning.

mv2

—é-—<y—mMy 667107 ()

Binh phlidng trung binh van toc ctia phan ti khi lién quan téi
nhiét do6 T cta khi béi hé thic:

vZ (c6 diu trung blnh) = ﬂ = SRT
_ m M

Trong d6 K — hing s6 bolgman, R - hing s& khi, p — khéi
lugng phén tid khi. C6 thé bidu dién khéi lugng hanh tinh qua
gia tri trung binh ctia mat d6 vat chat cua hanh tinh § va ban
kinh cuc tiéu ctia n6 o
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Khi d6 ¢6 thé viét lai hé thic (1) dusi dang.

3RT 4 2
— =~ Tin0.
on 3" [Trgin
Suyra : psin = 9RT 2)
8mydu

TU coéng thiic (2) suy ra ring, r,;, phu thudc vao khéi luong
phén ti p:r,;, cang nhé néu p cang 16n. Theo diéu kién bai
toan khi quyén hanh tinh V& cd ban bao gdm oxy va nito, vi
“ vay khéi lugng phan tit clia chiing bing p ., = 32.10™ kg/mol, |
Muits = 28.107 kg/mol. Vi vay dé tim ban kinh cuc tidu oo t@
xem rang khi quyén chi ¢ nits. Nhu vay:

Loin = _9RL = 3105m = 300km .
8y 16y, ,

5.56. (KB6 — 80). D& hiéu nhiét d6 thay ddi thé nao khi khi chiém
day binh ta cdn phai xét su bién d8i ning lugng x4y ra. Khi
md van, mot phan khi nao d6 sé tran vao binh c6 dong ning .
ctia chuyén dong vi mé c6 hudng khi tran vao binh'cé dang
chum. Khi gip thanh binh va véi khi cé trudc trong binh,
chiim s& thay d6i huéng, y8u dan va cudi ciing bi tan ra. Khi

. d6 déng nang cta chuyén dong c6 diu chinh ctia khi trong

binh bién thanh noi ning, trit 1a ning lugng ctia chuyén-déng
nhiét hén loan cia cac phan ti khi. : .
Tat cd qué trinh nay dién ra nhanh dén mitc d6 ma cé thé bd
qua sy trao d6i nhiét ctia khi vao binh véi khi bao quanh va
véi thanh binh. Vi vay, véi qua trinh da xét, dinh luat thu
nhit nhiét dong hoe c6 dang: Cong A cia ap lyc cua khi bao
quanh binh dat vao.khi c6 trong binh biing sy bién thién noi
néang cta khi vao trong binh.

A= AU o (1)

Khi lap day binh nhé da dugc hut khi, 4p sudt va nhiét do
trong khi quyén ctia khi bao quanh khéng thay d6i. Vi vay dé
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tim céng A, ta tuéng tugng ring binh da hut khi nidm trong
hinh tru 19n 6 pittong di dong. ' ‘
Hmh tru chia diy khi c6 nhiét
d6 Ty, ap sudt Po Su dich chuyén
cua pitténg vé bén phai dudi ap
suat khong d6i P, tuong tng véi
qua trinh 14y khi day binh.

-Luc tac dung lén pittong thuc hién mot cong POVO, V; — thé
tich quét boi pittong khi né dich chuyen Céng nay bing cong -
cua ngoai luc dat 1én khl tran thay d6i. Ta chu ¥ ring thé tich
_V0 khéong trung véi thé tich néi tai cia binh chita vi nhiét d6 T
cua kh1 trung binh khac nhiét dé To Nhd phuong trinh trang
thai cia khi 1y tudng, ta c6 thé bidu dién cong A qua nhiét do

AN

SN

T, va lugng khi di vao binh.
' A=P,V, = RT, %)
Su bién d6i néi ning A‘U ctia khi di vao binh bing
AU =y gR (T - Ty : @
T’hay (2), (3) vao phuong- tnnh (1) ta co: = -g— T,

Nhu vay nhlet dé ctia khi chiém day binh da hit khi 1dn hon
, nhiét d3 cta khi bao quanh binh. Ta cha y rang két qua nhan
———dudc khong phu thudc vao thé tich cia binh ciing nhu vao ap
suit P,. Nhiét d6 cua khi trong binh ciéing khéng phu thudc
vao sy lap khi vao binh c6 siy ra dén khi ma ap suit trong
binh ¢6 bing ap suit khi trong mdi truong bao quanh hay
khong hoic 1a van sé déng trude, cing nhu van déng muén .
hon.

5. 57. (KBS 80) Cé hai luc tac dung lén vat Trong Iyc Mg (co véc
to) ™ - khai luang cta vat) va Iuc F (cé vée to) 1a hgp caa tat
~ ca cac ap luc caa chit 16ng tac dung lén cAc phan nho cua bé

" mat. Theo Dinh luat II Newton:

" F(co véc to) = Mg (c6 véc td) = Ma (c6 véc td)
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Dé tim F (c6 véc to) ta su dung phu0ng cach sau day. Lay
trong chat 1éng mot thé tich V, = thé tich cia vat chim trong
nudc va c6 dang ctia phan vat chat trong nudc. Tac.dung lén
thé tich nay ti phan nudc con lai cing la luc F (co véc to). Vi
thé tich nay cung véi binh chuyen ddng véi gia téc a(cd véc td)
nén:

F(co6 véce to) + mg(co véc td) = ma(cd vée to)
Trong d6 m — khéi lugng chat 16ng trong thé tich V,. Vi vay:
M(a - g) (co véc td) =m(a — g) (c6 véc to)
= M=m. : .
Nhung M =5,V,m= fV,, V - thé tich cta vat, Sy — mat do -v
vat, 8 — mat do chat 1ong. Vi vay:
67V =£V," = YL = S—T
: \% 8

Hé thiic nay khong phi thudc vao gia toc a(co véc to) caa binh,
va vi vay khi binh chuyen dong véi gia toc a(cod véc td) bat ky

thé tlch cia phan vat chim trong nudc ludn bing 5 thé tich

clia vat. .
5.58. (K10 - 75)
Phuong trinh phan ng phéan huy hydrit Uran
' 2 UH; =2U+3H,

Tdc 1a tir — 482 g hydrit (2 phan ti gam) ta nhan duge. 476g
(2 mol) Uran va 6g (3 mol) hydro. Vi vay tit 1g hydrit Uran ta

nhan du’dc m = 4—:—5 g hydro. Néu xem hydro 13 khi ly tudng, ta
tim d‘ddc ap sudt cua né trong cac diéu kién da cho (T=673K,
V = 107m?). Tt phuong trinh trang thai khi 1y tudng ta c6 :
p=2 BT o 0N/ m? (U=238 H=1).
5.59. (KB2 - 77). -

Déng ning trung binh cia chuyén déng nhiét cia nguyén tu
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2
Ne bing . —KT Mit khacEg = 3;’- trorig d6 m ~ khdi

luong nguyen tu v? (c6 véc td) binh phuong trung binh cua

mv 2

van toc chuyen dong nhiét cua né. Tit ding thic - = EKT

ta tim duqc van téc toan phuong trung binh cua nguyén tu Ne:

vomo.yonu

Trongdé .pv'— Khéi Iugng nguyén ti Ne.

Su bién ddi tin s8 biic xa ma ta cam nhan dugc phu thudc vao
van tdc vy chuyen dong cia ngudn vé ph1a ngum quan sat. D&
danh gla do cua hiéu ting ching ta cé thé gia thiét rang thanh
phén van téc v, cia cac nguyén tit Ne khac nhau nim trong

bk han t — vx dén + \} \/vx — gia tri toan phuong

trung bmh clia van téc v,. Néu su dung mé hinh don gian hoa
nay ta nhan duoc biéu thlIC d6 rong cha cac vach trong phd
buc Xa caa nguon:

o oyv
Af = 2¥YX £,
o 8 D iy 2
Bdivi vk =%V3= RT tacothewetAf——i"- RT
o . [ c f

S 2 L ‘
Ti d6 suyrarang: T= ¢ [iff-] =700°K .
n

4

5.60. (K65
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Nhiét k& y hoc duge g01 14 nhiét ké cuc dal Cac s0 chi cia nd
tuong vng véi nhiét d6 cuc dai. Sau thai gian do. Diéu nay xay

ra nho phin thit lai. Khi d6t néng thiy ngan trong bau, phan
thlly. ngan bi né ra. Khi dé xuat hién luc dan héi vugt qua sic
cang bé mat tac dung 16n cot thiy ngan tai chd that chat va
thuy ngan chay vao 6ng mao dan. Khi nhiét k& ngudi di, thay



ngan bét dau co lai, lyc dan héi xuat hién "bdi trong cot thay
ngin tai ché thit lai va trong 6ng mao din con lai mét cot
thay ngan tuong Ung voi nhiét d6 do duge cuc dai. Gida cot
thily ngan trong 6ng mao dan va thay ngan trong bau c6 hoi
thuy ngan.

Ta truyén gia téc cho nhiét ké huéng vé bén trai. Lic diu do
quan tinh thiy ngan sé nim yén va di vao phén thit lai va tao

thanh mang 16i ra. Ap suat trong thily ngan duéi mang sé 16n

hon ap suat hdi thity ngan bao hoa trong phan thit mét lugng

26 , ¥ = ban kinh mang. Déng thdi ap suat ¢ dau phai cta cot

thiy ngan trong 6ng mao din vugt qua ap suiit hoi mét lugng

20 » R — ban kinh cia mang phai, ¢6 thé xem né bing ban

kinh cta 6ng mao dan.

Ta xét phan c6 gach trong hinh vé cta cot thiy ngan.cé dién

tich tiét dién S = [1r? Ap sudt tai dau trai cia né bing p +

26 (p —- ap sudt hoi thay ngan) Vi vay luc tac dung vao c¢ot
T

hudng vé bén trai:

_ F—:; =(p+ 2—6)5, lyc tac dung vao ddu phai ctia cot
r

f; =(p+ —2}?6)s . Hiéu cua hai luc nay truyén gia téc
_cho ¢t (khéi lugng m).

— 265 1 1
a0 = 2 (— - )

Gia tri nay la gia téc cuc tiéu cAn phai truyén cho nhiét k& dé
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5.61

~*gidm xudng khoang 3 — 4°C.

‘nhiét 8§ suéng khoang vai

- .

wgiat n6. Ta danh gia db 16n (c6- tri tuyét d6i, véc to) a, Khéi
lugng thay ngén trén .chd thit lai bing 8v, trong dé
8 = 13,6:10° kg/m® - mat dd thuy ngén, V - thé tich chia cot
thily ngn trén phén thit lai. Ta gia thié do dai cia cot 4 cm,
dudng kinh ~6.10°°. St dung cac s6 liéu nay va gia tri 6 =0,5 N/m,
ta tim dudc (c6 tri tuyét ddi, véc to) l;;l = 80m/s?.

. Khi nhiét dg, nhiét ké cin A
phai duge ddt néng tif nhiét
do phong dén nhiét dd ctha
cd thé, tdc la tiang lén
khoang 15 — 17°C. C6 thé
"giit" nhiét ké khi nhiét do

Nhiét 8 —> -

—_—

Vi ring thang nhiét ké bt ; - S

N N c A . t‘n t(-;
dau tit 34°C, nén khi ha o Loa
Thoi gian —>

2

d6 trong bAu sé tao thanh khoang trong da dé dat thay ngan

~ p3m trén phén thit lai vao bau. Con cAn phai tinh ring khi

‘nung néng va 1am ngudi vat, van toc thay d6i, nhiét d6 cua vat
ty 18 véi hidu nhigt do ctia vat va méi truong va vi vay su phu
thuéc nhiét dd cha nhiét k€ vao thoi gian cé dang dudc trinh
bay trén. ‘ ’

(Ti "gist = di" titc 1a sau khi do nhiét d6 phai lam cho cot
thily ngan trong ng mao dan chd vé bau). :

Théi gian lam ngudi nhiét k& dén nhiét do ma cd thé "giat"
dugce né nhé hon nhiéu thoi gian do nhiét do. -

5.62. (KB3 —75). May lanh hoat ddng theo nguvén tac nguoc Vo1
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nguyén téc lam viéc ciia may nhiét: cong xac dinh dude thue
hién trén vat 1am viéc — khi ~ phén td tai, nhiét dugc truyén -
tit vat lanh cho vat néng. Dong thoi khong chi nhiét thoat ra
ngudn lanh (vat) ma ca nhiét tuong dudng véi cong truyén cho
vét néng hon. Trong th lanh gia dinh, khi ngung tu - phén ta
tai khi bay khi thu nhiét § thanh cia binh bay hoi. Sau d6 khi -
nay lai ngung tu trong binh ngung hoi bing cach truyén nhiét
cho khong khi bao quanh. Néu hai cita cia ti lanh mé ra thi

iy



nhiét tod ra bdi binh bay hai tu ) v
khéng khi bao quanh va truyén bdi Binh bay
binh ngung tu cho khi trong phong —
khong khi nhan dugec nhiét tuong
duong véi céng thuc hién ciing nhu
nhiét toa ra trong cac diy né1 va
trong cudn day cta dong co dién caa
may nén khi. Vi vay khi mé cia ta
lanh nhiét d6 trong phong sé lién
tuc ting lén cho dén khi ma lugng
nhiét vao phong khéng bing nhiét
lugng di ra khoi phong ra dudng. /
Khi d6 role khong lam viéc. D thi . “'M4y nén
thay ddi nhiét d¢ trong phong la o

" dudng lién nét trén hinh.

Bay gio ta xét ta lanh déng. Piu
tién nhiét d6 trong tu lanh (trong
buong lanh) sé giam con trong
phong ting 1én, déng thoi nhanh
lén rat nhleu trong truong hgp ta
md, vi ring bay gié nhiét tca ra
khong phéi- tu khéong kh1 trong .
phong ma tir khong khi ndm trong
thé tich giéi han cua td, va truyén

cho khong khi trong phong. Khi d6 nhiét d6 trong phong c6 thé
cao hon hoéc thap hon T,. Diéu dé phu thude vao téc dd trao
ddi nhiét gita phong va duong va vao nhiét d6 trong ta lanh
ma role nhiét lam viéc ¢ do (bat ky tu thot glan nao lam viéc
cua tu lanh dén khi né ngting): Khi nhiét d¢ trong t lanh dat
dugc nhiét d6 dinh miec, role nhiét ngit mang dién khoi ta
lanh, va nhiét d6 trong ta lanh sé ting din do sy trao déi
nhiét qua thanh cda ta lanh. Sau 6 ta lanh lai déng mach,
nhiét dé trong budng sé& ha xudng va .. Pé thi phu thude cta
nhiét do trong may lanh vae thdi gian la duong gach - gach
- trén hinh. Tudng tng véi su dao dong nhiét trong buong lanh,
nhiét do _trong phong. eung thay ddi . Nhung vi rang tai: thoi
dlem ngan tu lanh khéi mang dién nhiét do cia buéng ngung '
cao hon nhlet do trong phong nén nh1et do trong phong con
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tang lén mot lic — mdc du ta lanh khong lam viéc. Sau dé6
nhiét db trong phong gidm di réi may lanh lai bi ngit va v.v...

'N&u role nhiét tot 1a né déng may lanh & sy ting nhiét do

khﬁng}ént’rong t thi may lanh lam viéc hau nhu lién tuc.

Vi-ring nhiét lugng khong 16n 1dm di qua thanh ta truyén ti
ta lanh vao phong nén ta lanh thyc hién mét cong khéng 16n.
Nhiét db trong phong bit ddu gidm xudng, t6i gia tri khong
d6i nao d6 (thdp hon T;). Néu role x4u thi ta lanh s& bi ngit
mét thdi gian 16n, néu sy trao d8i nhiét cla né véi phong xdu

" va trong mét thoi gian khong 16n 14m néu su trao doi nay da

dao déng nhiét va gia tri trung binh ma nhigt dd trong phong
trén can téi dugde xée dinh bsi didu nay. Mot trong nhiing
dudng con phu thude nhiét trong phong vao thoi gian dugce chi
ra bdi dudng gach - chim trén hinh. Khi may lanh chia day
san pbim, thi thdi gian ma may lanh lam viéc cling nhu thoi
gian khong lam viéc ting 1én. Va nhu vay chu ky dao dong
nhigt-trong phong thay a1 : :

5.63. (KB3 ~75). Ap sudt lén cdu duge xéc dinh bdi méic nude

trong kénh. N&u xa lan chuyén déng qua kénh thi mdc nudc
Ang lén cang cao, néu xa lan cang néng. ‘Tuy nhién thye t&
%%n toan kénh van nhu trudc vi rang thé tich nude -

muc

‘ma thuyén ddy ra nhd hon rit nhiéu so véi thé tich cha toan |

b6 nudc trong kénh. :

I

ggsuat khf trong binh bing P, = n kT, = 4.0,kT, trong d6 n, -
0 ‘phén ti trong binh (s6 phan td trong mét don vi

thé t,mh) va k - hing s6 Bolzman. Ngoai binh ap sufit bing

P=nK (112. _ db tap trung phén ti trong khong gian bao

quanhQ.Viv@y_: Pl=4p.z_1._‘
. o n,

- Nhu vay, dé tlm 4p sudt trong binh cin phai tim ty s6 dd tap
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‘trung phan t khi trong binh va trong khéng gian bao quanh.

Pé tim ty s nay ta stt dung diéu 1a khi trong binh nim trong
trang thai can bang. . '



‘Khi cin bing s§ phan tii khi bay khéi binh bang:s6 phan tu
khi bay vao binh trong ciing mot khoang thoi gian. Dé don
gian ta gia thiét ring, van toc cla tat ci cac phan ti khi khi
nhiét d6 6n dinh 14 bing nhau va bing van téc toan’ phuong
trung binh tuong tng véi nhiét d6 d6. Ngoai ra ta xem ring
cac phan td chuyén déng doc theo ba hudéng vuéng gae véi
nhau, mét trong chiing vudng géc véi mat phing tiét dién ctia
t6 dong thdi tat ca cac hudng 1a binh déng (ddng hudng). Khi

d6 él— cac phan ti c6 trong binh chuyén dcf)ng ¢6 huéng téi 1.

- Sau thdi gian At, cac phan ti ndm cach 15 mét khoang v,At; vy
"~ van téc phan ti trong binh s& bay khéi binh.

V_i ring d6 tap trung phan ti tfong binh bing n, nen SaU thai
gian At tit binh sé bay ra %nlletAs phan t& (As —'dién tich-

caa 16). Tuong tu sé c6 é—nz'vatAs phan ti bay vao binh, v, -

van té¢ phan td khi trong khéng gian bao quanh. Khi can
bang n,v, =n,v, T d6 ta tim dugc ty s6 db tap trung phan tu.

- U ~v—1 Nhung ta biét ring van téc toan phuong trung binh
n2 V2 o

‘clia chuyén dong phan ti lién hé vdi nhiét do khf theo cong

mv?  3KT
2

thuc == (m - khéi lugng phan ti). Vi vay:

R {12kT
Vl = —_—
m
- fBeT
Vg = of—— va
m -

gls

21
2

Néu sit dung hé thic nay ta tim duge ap sudt khi trong binh: -
Pl = 2P. ’ . X

5.65. (KB4 — 74). D& dun sbi chat Iéng déng nhat can phai 1a ap
sudt hoi bao hoa trong bong béng tao thanh trén toan bs thé

343




tich ctia cha't 16ng bahg ap suit khi quyén bén ngoai.

Khi dun séi "bién", trong cac bong bong nim trén ranh gidi
cua nudc va CCl, hdl nude va hoi CCL,, déng thdi tong ap sudt.
riéng phéan bang ap suit kh1 quyén:

Patm - Pl + P2

Trong d6 P, = 192 mmHg ~ 4p sudt riéng phéan cta hoi nucc .
bao hoa. P, — ap suét riéng phan cta hoi CCl, béo hoa Bdl vif

' Pam, 760mmHg nén:

chat 1ong va bi vo ra. Vi vay ty s& khéi lugng caa hai chat: long o

P,=Pum-P1 = 568mmHg

Trong thoi gian dun séi, cic bong béng ding len, di den mat

"m, va m, bay hdi sau mot. khoang thdi gian nao dé bﬁng iy s0 -

mat do hdl nudc (8;) va hai CCl, (83) trong bong bong

Tt phudng trmh Mexdedecv Klapeu'on mat do hoi bao hoa:

" Trong d6 Py - 4p suit hoi bao hoa, - khéi lugng phan tit hoi,
f T va R - bién 46 va hing s6 khi. Vi vay: L

 H=1;,0=16C=12Cl=355.

m; 81 Plp'l 192. 18 _1__

m, 8, Ppu, 568154 25

Tu d6 suy ra ring CCl, kh1 dun séi. "bl‘ 4 bay hdl nhanhb hon

midc 25 1an.

5. 66 (KB 9 90). Phan d4u cta dd thl (H 1) gin nhu thang, tdc la

sy -mat nhiét nhé: Ta sé xem riang hoan toan khéng phai nh:t

_‘vay. Diéu d6 cho ching ta kha ning danh gia cong suit tiéu
“hao nhiét d cac nhiét do khac nhau cua nudc so Vil corg Suat

det nong Muon thé ta cin pha1 so sanh do doc ctia-cac tlep
tuyén tal cac dlem khac nhau cua do thi.
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Trong mién nhiét d6 60°C tg cua goc lenh cta tiép tuyén nho
hon 8 lan tg cia géc léch ctia phan thing ban dau. Piéu dé ¢6

nghia la % ning lugng tiéu thu thoat ra ngoai. Tuong ty ta ¢

" & nhiét 6 gan téi 50°C mat ; phan ning lugng & nhiét d6 nhé

non, d6 chinh xac nhan dude hoan toan téi hon, vi vay tra loi
cho véan dé thi hai (vé su giam dén 30°C) chi ¢6 thé lam dudc
gan dung. 7

Ta c6 thé vé gan dung db thi phu thudc nhiét do cha nude khi
ngudi vao thoi gian trén H.2. T¥ d6 nhan thay réng thol gian
lam ngudi tiw 60° dén 50° khoang 0,3 phit, ~on d: 3in 30°C
khoang 2,5 — 3 phiit.

Ghi chi: Két qua nhan dude phu thudc ch yéu vac dang aé
thi xuit phat.

5.67. (KBS — 79). Hleu suit cta chu tnnh bing ty s6 chia cong A
thyc hién bdi khi va nhiét lugng Q truyén cho khi tr ong mdt .
chu trinh. Céng bang dién tich gldl han bdl 24 thi ctia chu.
trinh. Véi chu trinh dau: :

A; = (2po — Po) (2vo— V) = PoVs
Véi chu trinh thd hai: _ -
Ay = (4pg — po) Cvy - v = 3p0v0_' '~
Ta tim Q, va Q,. Trong trudng hgp dau, nhiét lugng truyén cho
khi trén hai phan 1 — 2 va 2 - 3. Khi d6 khi dude d6t néng, con
trén phan 2 - 3 thuc hién cong A= 72p0v0 Vivay Q, = A'+ AU'

AU' - su bién thién ning cta khi. Vi ring nhiét d6-khi cuc tiéu
tai diém 1 va cuc dai tai diém 3, con nhiét dung cia mét kmol

khi 1y tu0ng dou nauyen td bang R

AU' = 5RV( T, - T)).

B PV, P,V
Trong d6 V - s6 kmol khi, T, = ——2 T,=4-2"°
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Viviy AU 2 “PVova Q= E PoVo.

Tuong tu ta tim dudc cho chu trinh hal A' = 4P,V (trén phin
5 - 6), .

AU = 2RV -Ty= 2BV, va Q= 2Py,
2 _ 1 2
Sti dung cac s6 lidu nhan dugc ta cé:

M=y = oy = 0,74

5.68. (KB5 — 78). Bai dich trong cuén KB.5 —78 tuong tu bai 5.30.
Xem bai giai 5.30.

5.69. (kB8 —78). Taky hiéuP,la ap suét khi quyén, Pl ap sudt tai diém
tnen cua gmt. Vl ring hiéu ap suat & trong va & ngoai giot binh

céu ban kinh bang R béng = dé1véi diém trén.
' Pl = PO = . . . . » » (*)

(—;—8— ap suit lén bé mit ngoai khéi 16ng)
1 :

Tai diém dudi cha giot ta sudt bing P, + S gd (ap sudt tmh
trong néng chay). Vi vay:

P, +ogd-Py= 2 ' G
R, ;
(3 — khéi lugng riéng ctia nudc)
Tit hai déng thitc (*) va (**) ta dudc :

5gd = 25 L 1) gsRuc-Re
(R, R, RR, .
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Vi ring kinh thudc ctia giot nuée nhé (d = 2m) nén ban kinh
do cong R, va R, khac nhau it. Vi vady mau sé caa biéu thiic
vita nhan dugc c6 the viét :

d
Ri-R,= .

JUEN R . _ E'Sgd3
Cudl cung ta tim duge: R, - R, . ~ 0,14mm

5.70. (KB8 — 81). Sau khi & day xuat hién 16 thing thi mic chat
léng & trong va ngoai coc ngang nhau. Khi dé coc cian phai
chuyén dong 1én trén, vi rang luc ddy ting (ap suit tir duéi 1én
day binh ting lén vi P, > P,). Hiéu iing phan tac dung xuit
hién vi khi d6 luc tac dung ti duéi 1én trén mit day ctia thanh
coc giam di (c6c thanh méng tdc 14 dién tich mit day AS << 8).
Trong trudng hop khi ma tang luc diy khéng dang ké (x4y ra
kh1 H va d khéng 16n). Céc ndi 6 mét khoang cach nao dé6 x, lai
pim trong trang thai can bang Diéu kién cin bing trong hai
tmdng hgp trén (P, — ap suét G bién cta hai chit long, L — d6
cao tong cOng cua cdc):

mg+(P0— 6,98 =
= [Py + 8yg(L-H-x)As +[P; —5,g(H + x—d) (S - AS) 1)
mg + [P, -6, g(H + x)IS
=[Py + 8,8(L - H- x)lAs + [P, - 8;g(H + x - A)AS), ) (S-4S)  (2)
Phé ngoac va dit thua 58 chung ta cé: '
in= §,HS + 5,HS + 5,ds + 5,LAS - 5,dAS @)
m = §;ds + 8,LAS - §,HAS - 3%AS + 5, HAS + §,%AS - SldAS 2"

Can bing hai v& phai va sau mét vai bién d6i ta cé:

x=(H- d)STAS

Céc sé chuyen dong 1én trén néu c6 diéu kién x < L - H, hoic
la:
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H_d< %(L—d)

. Né&u diéu nay khong thuc hién dugc, cc sé ndi trén mat.

5 71. (KB). Gia sd ta c6 binh A chiia nudc néng (nhiét do T,), Binh
B chita nuéc ngudi (nhiét d6 T,), binh C ¢6 thanh din nhiét,
binh D cach nhiét.

Ta tién hanh 1am néng nuéc ngudi theo hai giai doan.

1. Ré6t phin nudc ngudi tit B vao C, dit binh C ¢6 nudc ngudi vao
*  binh A. Sau mét khoang thoi gian nao d6, nhiét d6 nudc trong
binh A va C cin bing:

X TA T.=T, déng thoi T, >T;, T,
‘ Ta ré; t n.téc ngu01 tu C vao binh D.

2. Rét n6c ngubi con- lai vao C, tha C vao A (nuéc néng trong A
- g6 nhiét di T;). Sau mot khodng thdi gian nao d6 nhiét do cua
nuée trong A va C can bing T ', = T'¢, déng thoi T, > T, > T,
Ré6t mide ti C vao D, trong D da c6 nudc lanh nhiét do T,. Két
“>.qua 1a trong c6 nudc lanh c6 nhiét 46: T, > T, > T,

Con trohé binh A nuéc néng c6 nhiét do: Ty < Ts.

Tde 1a nude lanh c6 nhiét d6 ban dau T, tré thanh nudc cb
nhiét do T, 16n hon cia nudc néng c6 nhiét d6 ban dau T, trd
“thanh nuée c6 nhiét d6 T,.

5.72. (KB10 — 79). S6 phan tu Z bay ra tu bau trong thoi gian t
bang:

. '»1 .
Z = =nS[Vyit
9 X

Trong dé [Vx| — gia tri trung binh ctia modul hinh chi&u van

toc phén ti 1én truc X vudng géc véi thanh ¢6 16 nho, S — dién
tich 16 thung, n - mat d6 phén td khi trong binh.
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D3i lugng [Vy| ty 1& véi van tdc v cta chuyén dong nhiét cia

- ~ 9 ~ T 3RT e ~ 2. B
phén ta. Vi rang v = |“—~ (u- khéi lugng phén ti khi),
. " :

- JT . Tt phuong trinh cd ban caa ly thuyéfd@ng hoc

han tdp =nkt suyra:n= —
P P y KT

Nhuvay: Z= —J_——
=

C6 nghia la khi tang nhiét d6 1én 4 lan, ap suat len 8 lan van.
téc dong khi ting 16n 4 1an.

5.73. (KB). Vi dd d&n nhiét ca nudc nhd nén c6 thé xem ring qué
trinh hdp nhit hai bong béng xiy ra kh(‘)ng c6 su .trao déi-
nhiét va vi vay su bién thién AU noi ning cta hé bing cong A
caa ap lyc ngoai. N&u ap suét ngoai bing P, su thay d01 the
tich AV thl A=P,AV.

Su bién thién néi ning ctia hé bing AV = 5AS + AU. Trong do
8AS - bién thién ning lugng bé mat do su thay ddi dién tich bé
mit cua hai bong béng mt Iuang AS (6 — siic céng bé miit ctia
nudc); AU - bién thién néi ning cua khi.

Noi nang caa khi do su hdp nhit cta hai bong béng blen thién
moét lugng: ) .

AU = 2B par
2 pn

Trong do m  khéi luong khi trong hai bong bong, AT - bién
thién nhiet d¢ ¢ha khi (khong khi bao gom ‘chi yéu phan ti
hai neuyén tit C, va N, vi vay c6 thé xein-1a khi hai nguyén

ti. N6 nang cua mét mol khi nay bang 5 R’l’».l ap sudt caa khi

trong hai bong béng trong truong hop nay thyc t& 1a khéong
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ddi. Thuc vay ap suét P khac véi ap sgé’t trong nudc ¢ mic

bong béong mét lugng 26 (r, = r, = 1) — trong bong béné can va
r

mot lugng % ~ trong bong béng mdi ban kinh 3 (8 > r). Bai vi

su hgp nhat xdy ra 6 bé mit nude nén c6 thé xem ring ap suit
trong nudc bang ap suét khi quyén, tic la bang P, = 10°N/m?.

N 2.7,3.107% . .
Vi rang 2 =,——’§—12— ~ 49 (N/m?) <<P,, c¢6 thé xem rang ap
- nr  3.107°
suat trong cac bong bong khéng ddi va bang P,. Vi vay theo

* phudng trinh trang thai khi P AV = = R‘AT, suy ra :
: B
AT =p.AVE
i

E- ;.?;:;.,’ P ';_ﬂ " . :
Nhu vay: A =PyAV = 5AS + gPo AV

hoficla 84S = -Z—POAV

Néu dit AV = %n(és" —2r®) va AS=4T1(%-2r?), ta nhin

duge: P.5% + 2652 - 2P,r® — der® = 0
Hoic la tinh t6i s6 lidu da cho.
10°8% +14,6.10,6.1025% = 5,4.10°

Béivi 6> 3_;10‘3m nén s6 hang thi hai trong v& trai nhé hon
s6 hang thit nhat vaco thé bd qua né. Vi vay:

" 5~54.10"% ~ 3,8.10° (m) ~ 3,3(mm).
5.74. (KB4 — 80). Chat 10ng sé tao thanh mang giita cac diy nay.

Ban kinh ctia mang khong thé 16n hon mét nia khoang cach
gitta cac day, tdc la r,,, = 1mm. ‘Vi'vay ap suit cyc dai trong

350



chat 1ong trén mang khéng vugt qué ap suit khi quyén mét
lugng AP = 2 (3 — stic cing bé mit ctia nudc). Mit khac AP
r

bing 4p suit thiy tinh cia cot nuéc dé cao h vugt qua day

—2-§=6gh
T

Tit @6 h = -é— Khai lugng chat long trong day bing tich ctia
: gr

thé tich V véi mat d¢ & tiic 1a:

2 2
np* . _IIP%
4 2gr

m=VJd= = 0,058kg.

5.75.(KB6 — 75). Vi dinh w6t nén bé mit tu do ctia chit 1ong trong
T

cosq

- ban kinh 6ng mao dan dng véi dé cao d6 (H 4.2), 4p suat
‘chét 16ng 6 mit cAu nhd hon ap suit khi quyén mét lugng
_Pd_ %5_ _ 28 cosa va bang P=P,-P,_;0- 25cosa
mic: bé mit chat Iéng trong blnh rong (trong ong mao dan)
bing P + dgh va ré rang bang ap suat kh1 quyén PO Vay:

ong1a mo6t phan chia mit cdu. Ban kinh hinh ciu R= , T

A sudt ¢

P, - 26 cos o dgh=P = dgh - 26 cosq )

r

ky hiéu r, 14 ban kinh ong mao dan & mic bé mit chit long
trong binh rong ddn. Khidé r =r, + R tga khi éng rong dan va
r=1y+khtga (k= £ 1) ta viét lai (1): :

28 cosa

dgh = ———— V 2
£ r, + khtga v ' @

.Néua#0

Khi a = 0, phuong trinh nay c6 nghiém h =
‘ ) dgr,
thi tit (2) ta nhan duge phuong trinh bac hai:
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kdgtgah? + dgryh - 25 cosa =0 - -» 3).

>

—dgry ﬁgro )2+ 8kdgd sin

2kdgtga @

Cé nghiém h,,=

Trong trudng hgp ong rong dan (k = 1) ta c6 nghiém duong caa

phuong trinh (3)
86sina
~Tg + [Tg +
"

2tga

h=

-~

Chit 16ng dang 1én d6 cao nay trong dng rong dén.

Kbi 6ng mao din hep din (k = 1), néu dgrZ > 83sino thica
hai nghiém c6 thé duong va can phai xét hai nghiém mot cach
chi tiét hon. Mudn thé ta xét phuong trinh (2). V& trai cha
~ phuong trinh la ap suat thiy tinh cta cot chét-16ng dd cao h,

ky hiéu 1a P,. V& phai la ap suat bé chinh P, xudt hién do siic
cang bé mat. , : '
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Vé dé thi P, va P, theo h (H.3), giao diém ctia hai dudng cong
tudng dng véi hai gia tri hy, h,. Gia thi€th =h, va vi'mét 1¥-do
nao do mue chil 1ong tang lén mot it. Khi do P, tang cham
hon P,. Vay bé mat chilt 1éng ha xuéng tro vé muc c6 h = h,.
Khi giam h. P, mam cham hen P.. Vi vay mic chat long tang
Jén. Vay vi tri ciin bang h = h, 1a bén.



v Tuong tu, kh1 xét vi tri cAn bang h = h, c¢6 thé chi ra réng vi tr

—dé khong bén. Khi giam mic chit 16ng, né sé tiép tuc giam
dén gla tri h,, con khi ting thi mic mwc dédng lén trén blen
cta 6ng mao dan

Khi dgrf = 85sine, phuong trinh ,khi'c'é mot nghiém, hai

‘trong trudng

dudng cong P, va P, gap nhau tai diém h =' 0
2tgcx

hgp nay vi trf cAn bing cua chat long, nudc sé dang 1én dén
‘bién cta 6ng. Khi dgr0 < 83sina noi chung khong co vi trl can
"bing va chat 16ng dang lén dinh caa ong mao dan.

5 76. (KB11 — 73) Khi phan tl Nitg va cham v6i bé mit may bay, :
bé mit khong thé nhan dude niang ludng lén hon -25-kt+ -122!—

.Van téc ciia may bay (van téc cia nitd 1a v trong hé toa do gan

v6i may bay, m - khéi lugng phan ti Nitd, T, - nhiét ¢6 méi
truang bao quanh Sau khi va cham, phan td nite c6 nang

lugng = KT2 tuong ung véi nhiét d6 T2 cia bé mat may bay
nén:

mv2

2 7% gt

IIlV2

Suyra: T,,,=T,- — ~ 373°K.
Yy 2 Bk

$.77. Goi d9 cao c6t nude hay dé6 cao mic
diu la hy, 46 cao mtc ddu trudc khl
bang tan [3 h, (hinh v&). '

Vi luc ddu bang khong cham day nén
ap sudt lén day bing Pl gMghl

Truang hop bang tan né bang
P,=¢,g(h,-h)+ Gégha.

(cm ~ mat d6 ddu, ¢ - mat dé nuéc).
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5.78. (KB4 Moeﬁx’% AEonm e s Bhidt dasianding, pAng luong

nhiét do cac 1o phat ra bang su mat nhiét do truyén nhiét. Vay
asd ‘lgﬁgwaﬁchmﬂﬁdqﬁgm 03 nadg A €V - TT8N).0%.8
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579 (KB10 — 73). Ta gia thlet_‘ﬁng(hl,ﬂg p}]&hg dién, toan bo
niang ludng caa né chi degdot a;SHeh tu% 13 lam tang noi
néing caa né: vi

- HETE 2 o = T =, T 81 We

- Ad

= AW
o5t oB9 Ob ‘(sri Jow 100 089 6b oD XL.2

Hali 1 RKhi-don. édgleﬁ”fﬁ’ evdnﬁﬁ ﬁg;}nggfgig bang.

2. |ZRTn, .@ ‘bidn thiep AW.5 gxgaggné‘;ﬁgamsﬁ Ryr fying s0

i U—nh@\t%‘ba%m'{ﬁ’m“ﬁmqﬁ

.- ” - ' h ......... h gna.d ﬁn nis)S énsd qbr% gameP A
Theo udn trm trang tha 0, N = 80,
: phuong etried Q i - hx"I) Pus = qu T,R

trong do F:}bx}{'l‘og‘@s!ﬁac thagfég%b%fgau cu? Heh (T, c¢6 thé"
xem 1a nhiét do phong 30 oK

R N e

gag -
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CU” 3. PRV,

Nhu vay: = 9(T-Ty).
v 2 RT, 0
2
Suy ra: r_cu +1=21210%%K.
T, 3P,V,
T CU?

Suyra: — = +1~12.10%°K.

T, = 3P,V,

5. 80 (KB5 - 77). Bdi vi hé cach nhiét, cong toan phan A thuc hién
trén khi bai luc tac dung lén pittdng va ap ldc khi quyén bing
su bién thién noi ning ctia chat khi AU : A= AU

Ta ky hiéu T 1a nhiét d6 cuéi ciing ctia chat khi. Khi d6:
AU =Cy (m, + m,) (T To) .
Pé tim cong A, cua Iyc dat vao plttong can phai tru cdng cua
ap luc khi quyén A, = P,S1 khoi cong toan phan A. Trong
truong hgp nay ta nhan duge: e
Ay = Cy (m; + mp)(T - To) POSI . *

Trong biéu thic nay chi ¢6 dai luong T la chua biét. Ta phai
tim né. Muén thé can pha1 xét cac giai doan clia qua trinh:

R& rang la ban diu ap suit cta phdn trai hinh tru 16n hon
phan phai: ;

_my RT°.>P _ my .RTO

n I8 n IS )
Vi vay, trong su chuyén dong cua pitténg tdl vach ngin, kh1 6
phan pha1 hinh tru sé bi nén cho dén khi ma ap suit céa né
chua bing P, va van chua duge md. Vi ring su nén khi xay ra
dang nhiét, thé tich cia né Vv, sau kh1 nén thoa man.

P,V, = P,V,

1

Trong dé: y = g—P‘ - hé s déng nhiét, con V, =18S.
v : v B

1 1 Co-

Suy ra: V VO[Pz] = Vo[ﬂ]v '
: Py ' m,
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Nhiét d6 T, ma chét khi d phin phai hinh tru c6 dugc khi d6
tim dugc ti phuong trinh trang thai khi: '

[?_Y_zRE)l_l - T1:&Y_ﬁ=ﬂ1‘0=1‘0[§1}_]
T - wn)y Rm, PV, m,

Bay gid khi ap suét ¢ phan phai bang & phén trai thi van tai
vach ngin dudc md ra va cic chit khi tron 1an vao nhau (lic

~ nay pittong khéng duge dich chuyén). Cé thé xac dinh nhiét do
hén hop T, tit phudng trinh can bing nhiét.

Cym,(T, — Ty) = Cym, (T, - Ty)

- .
m,T, + m,T m, }v
. o - ml +m2 - m;

"Sau khi trén 1an toan b khi ¢6 khéi lugng m = m,; + m, bi nén
déng nhiét tit thé tich V=V, +V, dén thé tich V,, con nhiét do
ctia n6 bién doitu Ty dén T. '

. 1 Y
v, +V, ) : T
Suy ra: T=T, L0 =T0A——El—— 14|22
Vo m, +my my
| Dét Tvao cong thitc (¥), ta co:
. . 1Y’ , .
A, = Cy (g + mTy| — | 14+(52)7 | 1|~ PoSI = 36747

m; + My m,

5.81. (KBS — 75). Ap luc ciia chit 16ng AF; = PAS; hudng vudng gbc
v6i mit bén ctia nit chai ta¢ dung 1én mbi yéu t6 dién tich mat
bén cta nit chai. Do sy ddi xing. chc thanh phin ndm ngang
cta cac Wue nay tac dung 1én cac yéu to dién tich bé mit cua
nut chai 1a triét tiéu nhau. Vi vay hdp ap luc la thing diing va



bang téng cac thanh phan thing ding cia cac luc nay. Tic la:
F= z F, sino = ZpASi sina = pz AS; sina.

Tich s6 AS;sino 1a hinh chiéu dién tich 1én mat phing-song
song v6i thanh binh. Vi vay tong AS;sinu bang dién tich hinh
'chleu cua mit bén cua nut chai len mat phang nay, tic la

ﬂ(R2 -T 2).
\H-vay. F=pllR?-r?

Ta din ra mét nghiém cta ky toan nay. Ta xét binh phuong
hoan toan giéng trong bai toan nay nhung khéng cé 16 thung.
" Trong binh nay ta tach ra mot thé tich chit 1ong bing thé tich
‘clia nut chai gita cac thanh cua binh (hinh 3).

1
:
—ir ‘

Hinh 2 Hinh 3

Vi ring thé tich chat long tach ra nim trong trang thai cdn
bing nén hop tit ca cac luc tac dung 1én né bing khéng. Con
luc nao tac dung 1én thé tich chat long duge tach ra? Day la
cac phan 111c tit phia thanh binh cé d6 16n bang:
, =p [IR* va =pllr?
va hop luc F tu phia chat long bao quanh huang thing ding
1én trén. V1 rang : ;

R6 rang la chi c6 mot luc nay tac dung 1én nit chai tit phia
chit long.




5.82. (KB9 - 75).

Kich thuéc phan ti ¢6 thé danh gia
duge néu biét d6 dai quing dudng tu
do va sd phan ti trung binh trong
mot don vi thé tich.

Ta xem phan ti la nhiing qua cau
dan héi, ban kinh r. Gia thiét riang
tat ca cac phan tu, trit mét phan ta, gl

l1a dting yén. Phian t& chuyén dong. 4:\ 2r

duy nhat khi chuyén dong véi van téc trung binh nao dé v
hinh nhu khoét nén thé tich hinh tru trong khéng gian ban
kinh 2r va van cham véi tat ca cic phan td khac, tAm cda né
nam trong thé tich nay. Trong mbi 1an va cham, huéng chuyén

’*—f'f‘ﬁﬁn‘g ctia phan td thay déi va dudng di cta né 1a duong thing -

gap khuc.

The tich toan phan duoc khoét bdi phan ti trong khong gian
sau 1s bang 47Ir%v. S6 va cham trung binh trong 1s la
v =4T1r%vn, trong dé6 n — s8 phian tu' trong mot don vi thé tich

_.trong diéu kién chudn n =2,7.10" cm™.

- con thdi gian trung binh gifia hai 1dn va cham t = yv = —

Bﬁ;‘%‘gi&icé t‘thé' viét biéu thic cho dé dai quang dudng tu do
trung binhA. V4n tdc chuyén déng trung binh cia phan ti v,
: : ;

Vivéy: A= vt—l; 1

A - V' 4[Ir’n .

Tt d6 ta tim dudc ban kinh cta phén ti: |
1 1

2VlIin  2,/314.105.27.10"

~1,7.10"%(cm).

5.83. (KB1 - 74). Theo dinh nghia, hiéu suat caa chu trinh bing:
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= -QA— trong do A la cong thuc hién trong chu trmh va Q, la
1

nhlet lugng nhan dugc boi chit khi ti ngoai: cong thuc hién




trong chu trinh béng dién tich giéi han béi duong cong kin caa
chu trinh trén gian d6 (P, V). Trong trudng hdp nay, dé 1a dién
tich ctia tam giac ABC :

. 1
A== (PB -P) (Ve -Vp) = “P('V'(‘.

Bay gid ta tim nhiét lugng nhan dudge béi chat khi khi dét
néng. Theo dinh luat I nhiét déng hoc:

Q=AU+ A

Trong d6 AU - su bién thién néi ning caa khi, A — céng thuc
hién béi khi. Néu Q > O thi khi nhan nhiét, néu Q < O thi né .
toa nhiét. Néi nang cua khi don nguyén ti ty 1& véi nhiét do
ciia né va bang PA

U= 3m MR .

2 Py
Ta vé trén gian dbd (P, V) cac
dudng ding nhiét 1a cac dudng p,
hypecbol PV = constant. Nhiét d6
T cang cao thi dinh cta hypebol
nim cang xa diém O. Vi vay ro
rang la khi nhan nhiét ti nguon
khi dét néng dang tich trén phan AB, nhiét lugng nhéan dudc
bang su bién thién noi niang cta khi:

v

0 \'I,, ] V:’{:

Q=AU = *—RTB - —_RTA
2 pn 2
Theo phuong trinh Mendelép - plapeton: PV = D RT
n

thi U= gpv va @ =AUy= g(PBVB ~P,V,)

= g(zpc.lvc P, lvcj= 3PV,

Trén phan CA cta sy nén dang ap. khi nha nhiét: noi ning

cua né giam (AU < 0) va céng duge thuc hién trén chat khi
(A<0).




Bay gid ta khao sat qua tri nh glan ng trén phan BC. Tu diéu
kién bai toan suy ra rang cac diém B va C nam trong cung
ducng ding nhiét nén c6 nhiét do T; = T¢. T hinh vé ta thay
ring trong qua trinh gidn né trén phan BC, diém mb ta trang
thai khi ban dau xa dudng ding nhiét (nhlet d6 cua khi tang
Ién), sau d6 gin tdi né (nhiét do khi gidm dén nhiét d ban
d4u). Trong qua trinh gian nd, khi thyc hién mét cong (A > 0).
]Nh1mg ban diu qua trinh B - C khi duge dot néng nén noi
ning cia noé tang lerL(AU > 0). Khi d6 Q > 0. T'ic 1a khi nhan
nhiét tu ngoa1 Vao cudi qua trinh B — C, khi dudc lam lanh,
ndi ning cua no6 giam, tic la AU < 0. Trong truong hgp nay
khi c6 thé nhuong nhiét cho méi trudng ngoai (Q < 0 néu
|aU| > A)

“Pgtim diém K ctia gidn d6 ma su gian nd dén 46 cta khi dude

sinh béi sy nhan nhiét lugng ti ngoai va ta tim nhiét nhan
dugc trong qua trinh B —» K. Muén thé ta tim nhiét lugng Q
nh#nr@ude bdi khi phu thude vao thé tich khi nhu thé nao?

Khi giin nd tu’\the tich V dén thé tich nao d6 Vp, khi thuc

hién mdt cong bang dién tich hinh thang A'BDD!

(= —| Vp -=V + 2P¢).
2( D~y C)(PD )

Déng thai do khi la don nguyén ti va 1y tudng nén ndi nang
cha vat bién thién mét lugng:

AU = %PDVD - % PBVB = %(PDVD - PCVC)

va .Q=AU+A

3 ; 1 1
= — (Ppr -P Vo + —(VP - = VC) (Pp +2P¢)

Trong cong thic cudi ¢6 hai tham s6 Dp va Vp Ta khi mot
hang ching. Muén thé ta tim su phu thudc ctia ap suat P vao
thé tich V trén phan BC. V1 riang d6 thi cia qua trinh'la thang
nén: P=P,=aV




Trong d6 P, va < 12 hé s& ¢6 thé tim duac Khi P =Py = 2P(v.
V=Vu= % ,con khi P =P, V = V.. Diéu dé c6 nghia la:

2P(; =Dy + —;-'U._VC_, - D¢ = Py + aVe.

Giai két ‘h(_ip hai phuong trinh cudi ta tim dude:
. P
P~0 =.3PC’ (l=—2—c
c

Nhu Vé.y: PD = 3PC - 'F)—C‘VD
VC

3 Pc
21|8Pg -2-CV, ~ P [V,
2|:[ c - VC P C) C

Va. Q

1 1
+ —{Vy-——=V; |5P: -2 V,
o0 o o)

A 2 '
= PoVe g__3_V£+§_\_72_§_§_VD 1Vp
2Ve VZ 2Ve 2 4 Vi 2V¢
Vi 15V, 11
‘DC"C[‘ v ?V—D‘I]

Ta ky hiu: £ = °2
A

Khids: Q= —(4 —E2 - 12§g + 14—1JP¢VC

D4 thi phu thude Q va & - parabol (hinh) cit truc E tai céc
.2 1 . . PN cnl s . .
diém &, = —2— va &y = %1 (nd la nghiém cua phuong trinh bac

hai 4£? - i + —) va c6 dinh tai £ = 1_6 Tai diém nay, 46

16n cua Q la cuc dai va béng Q"= E;Z P(-V(-.




1/2 15/16 11/8

Vi vay trong su chuyén tit B - C trén phanBK, titc 1a dén

15
trang thai ma dlem K tuong {ing véi né ¢6 toa 46 V= — Vo,
16

khi nhan nhiét tu ngoai vao. Khi gian nd tiép theo (trén phan

KC) thi nha nhiét.

__Nhu vay nhiét lugng ma khi nhan duge sau mét, chu trinh
bang

. =Q. +Q".= =PV, PV ____P
e ! Q=Q,+Q" n Vet oVe= o7 (Vr

Bay gid c6 thé tim dudc hidu suit cha chu trinh

n= -§7P—V— ~ 0,165,n = 16,5%
Cén hiéu suat 1y thuyét cuc dai cia chu trinh béng:
Ty - Ty
rlmax - Tl

‘Tr'ong d6 T, — nhiét dd cuc dai va T, — nhiét d6 cuc tiéu cta khi.
Tit hinh trén r6 rang la nhiét do khi cuc tiéu tai diém A, tdc la:
WP Va HPC Ve

mR 2mR

Dlem M trén duong thing BC. tai d6 duong dang nhiét tiép
xuc véi doan thang BC, tuong ting vdi trang thai cua khi trong
dé6 nhiét do cua no la cuc dai. Vi su dd1 xting cta d6 thi cha
chu trinh r6 rang la diém nay nam tal trung. diém ctia doan

T,=Ta=




thang BC. vi vay V= ;V(-.

PcCe.

w |

max

Khi d6 PV =(PV) =

Nhiét ¢ céia khi tai diém M bing: T,= —* pP,V,.
) 8mR

5.84. (KB 12 - 75). Vi rang binh cach nhiét nén sy bién thién néi
nang cua khi Bmégiﬁéﬁg‘ﬁﬁ“r%&ﬁ Mé\%)éc dung lén pittong -
trong luc Mg va ap luc khi quyén. AU = A.

OAHU)O%gH I,I[L(%)h &Ob (rfl\%ng di cua plttong)

B4i vi ndi ning cta khi C%l pﬁ sﬁ gvao nhiét dé nén trong
qua trinh bat ky sy bién thién noi nang cung gidng nhu trong
qua t;rmh x4y ra trong thé tich khong déi, tuc la:

AU = ¢ ZPL P

Trong dé6 C, - nhle?%igr};lg{)r@lgjgcua mét mol kh1 the tich

khong d6i, Z - s8 phapg, %g%@e‘khl Vi vay trong truong hop

ot USATT MAD THT MA m
(Mg + P,S)h = C\,Z(;i‘ JE) e
, . . oM paP\SHT .
Suy ra. Ti=Tot 'HYiIV OVROE OY#OH *)

S6 phan ti khi trong hinh tru c6 thé tim dudc tit phuong trinh
trang thai khi truéc khi nen: P, V= ZRT

STVIQT OASAORMAY - MT ~ VA it 36D :x53 54D
RT, ,

Khéng khi vé ¢d ban bao gém khi 2 nguyén ti - Nitg va do,. Vi

vay c6 thé xem Cy = gR. Néu thay Z, C,, h = EVE vao (*). ta c6:

510Vl &V okl aAuT ai gdiden iX ist 002,08 x 31 bebid L1615 0008 al
.£008 - 6 - ¥§ yiga vﬂ dXJ39 - X8I de abd Rux gbdq vaID
. E008 eiar T vup wdids wul qéu v gaox al
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. Chiju trdch nhi¢gm xudt ban:

 Giémdée  DINHNGOC BAO
v Tong bxen tap LE A

o ‘Bién tap: -
L G QUANG HUNG
S Sia b&n in:
- ——— PHAM THI CAM TIEU

Trlnh bay bia -

_ HOANG VINH
"% Chébdn: Cong ti DV - TM - VAN.HOA BAO LONG
| 'BAI TAP VAT Li NANG CAO
In 2000 cudn, khd 14,5 x 20,5cm tai Xi nghiép in Tudn Béo Van Nghé. .
Giay phép xuat ban so: 1242/XB - QLXB ky ngay 24 - 10 - 2002
" In xong va ndp:luu chleu quy I nam 2003 '
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