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I. 12 kin
— Hé kin : hé vat chi twong tac véi nhau, khong tifong téc

vdi cac vt ngoii hé.
-

ngoai

=0

— Hé coi gan ding la kin (trong thoi gian c6 ndi luc
tuang tac) ;
<& F .
. ngoai noi
11, Dinh ludt bao toan dong hinmyg :

1. Tuomg tao cia hai vat trong hé kin

. - —» . . ur ' . .
m v, vi : khoi lugng , van toc trude tuong tac,
' viin tdc sau tugng tic cia vat (1)
Dat > > i } .
m,;v,;v,: khéi lugng , van toc trude tuong tic,
van tdc sau tuong tac cua vat (2)




Ta o :
e - - + -3
mlv1 + 1112\72 = mlv 1 mzv Y
2. Dong luong
- -
p = mv

3. Bao toan déng ong

Hé kin :

25 = 2F

21_;1 dong lugng cia hé hic dau
E[_;: : dong lugng cua hé hic sau

Chrix;

- = > . ant - = . d -
Néu anoé.i # 0 nhung hinh chi®u cua anoéi trén mdt phuong nao 4o

tridt tidu thi déng lugng cia hé bao toan trén phiong dé.

111. Lién he gitra lye va dong luong

- - e d -

F.A¢t: xung cua lyc ﬁtrong thai gian At)

IV. Ciac thi du dp dung
1. Simg giat khi bén :
Xét trung hop dan chuyén dong ngang.
Hé (M + m) kin :

b

m\_r’+Mv =0

o A

m
M

2. Suné clia dan

- | (m) ¢ .
f v
©

Chuyén dong giat i ciia sing : chuyén déng do phan luc.

— -

>
v =
m m lv1 + mzv2

(Dan né thanh hai
manh)

(He kin : anoa_ai<< Fn@i)

Cihi olni :

Trong hé kin, cic vit cua hé c6 thé chuyén dong c6 gia tic nhung khéi

H. 18.1

W s Y
o e e -
-
(my)
v
H. 182

tdm cua h? ding vén hoac chuyén dong thang deu.

B IIUONG DAN GIAI TOAN

Bai toan 26

Tinh todn lién quan dén dong linmgp
vir bilo toan dong hinmg,

* Xac dinh dong luomg va dd bién thién déng luong

" R n -
— DPong lugng cia mot vat : p = mv

-

— Dong lugng cua hé vat - [—; = 2];:

— DP6 bién thién dong lugng : &_)p = p—)— ;—))”
(Thyc hién : vé lién tiép ; ap dung quy tdc hink binh hanh, phép

chidn d6i vai vectd),

* Hé thirc lién lac gitm luc va déng keomg

—» =
Ap = F . At




Hé thic nay réit c6 hidu qua khi :
— Ngoai luc tdc dung trong thai gian ngin.
— Khéi lugng vat bién thién.

— Khong xac dinh dude ndi luc tuong tac.

» Bao toan dong wong
— Xac dinh hé vat va khoang thui gian khao sat.
—. Xét didu kién 4p dung dinh luat bao toan dong lugng :
; Zanoéi =0
¥ anoéi < Fn(}i
— Phuong trinh :

Zl?i = 2;:

— Giai phuong trinh bang phép cdng vectd hay phép chié
lén truc (dac biét la truc méa hinh chidu cia anoéi triét tiéu).

WM BAI TAP THiDU

26.1. Qua béng khdi lugng m = 500g chuyén dong vdi van toc
v = 10m/s dén dap vao tudng roi bat trd lai vdi cung vén
toc v, huéng van tdc cua béng trudc va sau va cham
tuan theo quy luat phan xa guong. Tinh dé 16n dong
lugng cia béng trudce, sau va cham va db bién thién déng
lugng cia bong néu bong dén dap vao tudng dudi goc tdi

bang :
a)a=0
b) a = 60°

Suy ra Iyc trung binh do tuong tac dung len bong néy
thssi gian va cham At = 0,5s.

GilAl
Do lon dong lugng cua béng trudc va sau va cham :
p=p =mv=mv = 0510 = 5(kgm/s)
D¢ bign thién dong lugng cua bong.
A_)p = ;’-; = mv -mv
a) Truimg hop 1 ;
Néu gdc tdi cua béng bang 0 (béng dén

dap vudng géc vdi tusng), bong sé bat lai
ngude hudng ban dau.

Vi }-)'vé p’ nguge chidu :

Ap=p +p

Ap = mv’ + mv = 2mv = 10(kgm/s)
Litc do tutng tac dung lén béng : . -

- —_—
F=ap Aq
At
H. 183

Suym:F=%=2ON
At

b). Trueomg hop 2 :

-

Néu géc tdi cia béng biang 60° : cac
veetd van tdoe (va dong lugng) cua bong
trude, sau va cham s& hgp véi nhau mat géc
biing 60° '

(p, p') = 60°
Cac vectg H, ,,,:’ _ip s& tao thanh mot
tam giac déu.
Suy ra :
Ap = p = p’ = bkgm/s H.18.4

~H



Lyc do tusng tac dung lén béng :

F=2P_ 0N
At
26.2. Tau kéo cé khéi Iugng m, = 600 tdn dat duge van té

v = 1,5m/s thi bat dau lam cang day cép va kéo xa lar
m, = 400 tan chuyén dong theo. Hay tim van téc chung
cia thu kéo va xa lan ; xem rang lyc diy va lyc can ciiz
nudc can bang nhau. Coi khéi lugng day cap la nho.

GlAl
Xét he thong vat : tiu kéo, xa lan va day cdp.
Ll_fC tac dung 1én hé : trong luc }-)’, luc kéo, luc nang vi lyc can ot
nudc ; cdc lye nay can baing nhau.
Theo dinh luat IT Niuton :

Kp =F.At =0
- - -
==’l:)z_pl=0l

-

-
Trudc khi day cap cang : p, = myv

Sau khi day cap cang ; }_}; = (m; + my)V’

- -

-
Suy ra : (m +m)v -mv = 0

m,
vVie ——  v=09m/s

n114-rn2

Van t6c chung cia thu kéo va xa lan 1a 0,9m/s.

Chui v :

Cach giai trén 14 mit minh hoa dp dung dinh luat 1T Niuton dudi dang
Ap = F.At. Hoc sinh ciing c6 thé giai bai nay bang cich sit dung dinh huat
bao toan ddng lugng.

8

26.3. Day xich nang déng chat cudn thanh cudn dat tai canh
ban nam ngang. Ban dau cho mét mét xich lot ra ngoai
canh ban. Sau do6, dau xich tust xudng khéng van toc
dau. Hay xdc dinh chuyén dong cia dau xich. Bd qua
moi ma sat. Bigt riing khi a, b dong thoi thay doi thi dp
bién thién nho cia tich a, b dudgc tinh bdi cong thie :
A(ab) = b.Aa + a.Ab.

GlAl
go6c toa d6 O & canh ban
Chon y truc toa dp Ox thang ding hudng xudng
goe thai gian hic xich bat dau trugt.

Tai thoi diém t, doan xich roi
khoi ban c6 chiéu dai x, van tdc v,
khoi lugng m Luc té_c; dung_)lén
doan xich la trong lyc P = mg.

Xét trong khoang thdi gian At
rat nho k& tiép, theo dinh luat II
Niuton :

Ap = P. At

- -
A(m.v) = P At
Hinh chiéu trén Ox : A(m.v) = mg.At

H.18.5

Vicam va v thay doi nén tacé : Am.v + mAv = m.g.At
Day xich dong chat nén :

Am m Ax

— =—— m.v+m. Av=mgAt

Ax X . X

x At At ’ .
] :

=—.v.v+ta=g

X

>vi= (g-a)x




Phuong trinh trén c6 dang : vio vﬁ = Zax

Suym:Zazgwahay:azlg
3

Van toc dau xich : v = at = lgt
| 3

A An e 1 2 1 ..
Toa d6 dau xich : x = —at® = =~ gt“"
2 6
Nhan vdr:
_, Bai_trén la mdt thi du ap dung dinh luat II Niuton dudi dang tdng qu
Ap = F . At khi khdi lugng cua vat khao sat thay doi.

26.4. Mot ngudi khoi Iugng m, = 60kg dang chay véi van toc
v, =4m/s thi nhay 1éen mot chiée xe khéi lugng m,, =90kg
chay song song ngang qua ngudi nay vdi van tdc
v,=3m/s. Sau d§, xe va ngusi van tiep tuc chuyén dong
trén phuong ct. Tinh van tdc xe sau khi ngudi nhay lén
n&u ban dau xe va ngudi chuyén dong :

a) cing chidgu

b) ngude chiéu.

GIAT

Xét hé : xe + ngudi.

Khi ngudi nhdy 1én xe (theo phuong ngang) véi van téc vy, ngo
luc tdc dung lén hé la trong luc Pva phan luc N clia mat dudng.
cdc vat trong hé chuyén dong theo phuong ngang nén cdc ngoai 1
(ddu ¢6 phudng thdng ding) sé can biing nhau. Hé khdo sdt la m
hé kin.

Ta ap dung dinh luat bao toan dong lugng :

v v + v (1
myv) +myv, = (my o+ my)v |

R T " . . T
trong do v’ la van tdc xe sau khi ngudi nhay lén xe.

‘ u) Triong hop 1: ban dau ngutsi va xe chuyén dong cung chiéu
C'hicu (1) 1en tryc nAm ngang, chidu duong la chigu v, :

myv, + myv, = (ml + n12)v’

m, v, + m.yv
’ 11 22
>V =~ =34dm/s

m, + m,
Xe tiép tuc chuyén ddong theo chidu ci vdi van toe 3,4my/s.
bi Trizimg hop 2 : ban dau ngudi va xe chuyén dong ngude chidu

Chiéu (1) len tryc nim ngang, chiéu duong la chigu \—r:, :

—m,v, + m,v, = (ml + mz)v

-m,v. + m.v ’
s 11 22
> v = = 0,2m/s
m, + m,

Xe tiép tuc chuyén dong theo chieu ci vdi van tdc 0,2m/s.

be
_c:
|

Vién dan khoi lugng m = 0,8kg dang bay ngang vdi van
tdc vy = 12,6m/s ¢ d6 cao H = 20m thi v& lam hai manh.
Me}nh I c6 khdi lugng m, = 0,5kg, ngay sau khi né bay
thang ding xuéng va khi sAp cham dat o6 van tdc

v’1=40m/s.
Tim d¢ ldn va hudng van téc manh dan II ngay sau khi
v3.

Bo qua suc can cua khong khi.

GLAl
Hé vat khao sat : vién dan.

Ngoai luc tdc dung lén hé la trong lye, rat nho so vdi ndi luc
tuong tac (lyc lam vé@ vién dan thanh hai manh) nén dong lugng cta
hé ngay trudc va sau khi dan vd duge bao toan.

. - - -
Ta cé : mv, = myv, +m,v, (1

10)

11



—

Trong do, v,

dan ngay sau khi v, v, c6 chitu thé:

- . - n
va v, la van toc cic mar

dung hudng xudng.
m—Tacé:v’?—vf = 2gH
Suy ra: v, = Vvi:'—2gH = 20V3 m
— Phuong trinh (1) duge bidu dién nt
hinh 18.6

v > -
H.18.6 Vi v, L,
: 2
nén : m,v, = \/(mvﬂ)z- + (mv))
m,v, = 20kgm/s
20
Suy ra : v, = — = 66,7 (m/s)
0,3
Pat:a = (v,, V)
m, v
11
Taco:tga = = V3
mv

Suyra:a=60°
Ngay sau khi v8, manh dan II bay chéch lén, nghiéng géc « = 6
véi phuong ngang véi van téc 66,7m/s.

26.6. Khau dai bac dat trén mét xe lan, khoi lugng Fé’ng chng
m, = 7,5 tin, nong sing hgp géc « = 60° \fdi mat
dulimg nam ngang. Khi ban mét vien dan kh.()i .lm'nlg
m,=20kg, sing giat lui theo phudng ngang vdi van toc
v, = 1m/s. ' ‘

Tinh van toc vien dan hic roi nong sing. Bo qua ma sat.

(ilAr
Hé vat khao sat - sing + dan. ¥y
Ngoai lyc tdc dung lén hé : trong liee va l N
lire dan hoi cia mat dudng. Cac lyc nay chi o
tic dung trén phuong thing ding nén hinh x W{—:
chiéu dong lugng cia he trén phuong ngang

. . . -
liv bao toan. Y
Vi my ldn so vdi m, nén v, nhc"),_bta coj l
nhu vién dan 19i nong véi van toe v, hop F
e @ = 607 vai phuong ngang Ox.
- _ H.18.7
Ta 6 : myv, + myyv, = 0
—mpLv, o+ m,.v,.cosa = 0
m, . v,
vy, = ———— = 750m/s
n,, . cosa ]

.—. M BAI TAP LUYEN TAP
Kz(i.'?.\ Tim tong dong lugng (hudng va d6 16n) cia hé hai vat
N / m, =lkg, m, = 2kg, vy = v, = 2m/s, biét hai vat chuyén
N dong theo cac hudng : ' ‘
a} nguge nhau
b) vudng gbc nhau
¢} hgp vdi nhau géc 60° N
hs - a) 2kgm/s ; theo hudng vy .

b) 4,5kgm/s ; hgp vdi \.-"1 , \_r: cac goc 63°, 27°
c) 5,3kgm/s : hop Vi v, , v, cac goc 41°, 19°

: AN
26.8,  Hon bi thép m = 100g roi ty do tir 46 cae h = 5m xudng
=7 mat phing ngang. Tinh dd bign thien dong lugng cia bi
néu sau va cham :
a) vién bi bat 1én' véi van téc cq,
b) vién bi dinh chat vdi mat phing ngang.
c) Trong cau a, thi gian va cham t = 0,1s. Tinh lyc tuong
tdc trung binh gida bi va mat phing ngang.
0s: a) 2kgmy/s,
b} lkgmy/s,
c) 20N

P
¥ ]

12



26.9

1o,

2h

26.13.

14

Vat khdi lugng m = lkg chuyén dong tron déu vdi van toc
v = 10m/s: Tinh db bi#n thien dong lugng cua vit sau :
a) 1/4 chu ki.
b} 1/2 chu ki.
c) ca chu ki.
s :a) 14kgm/s
b) 20kgm/s
c) 0.

Xe khoi lugng m = 1 tin dang chuyén dong véi vin 174
36km/h thi ham phanh va dimg lai sau 5 giay. Tim lyc hdn
(Giai theo hai cach s dyng hai dang khdc nhau cua dinl
luat IT Niuton).

s : 20007

Sung lién thanh dudc ti 1en vai va ban vdi tdc dd 600 vié
dan/phit, mdi vien dan c6 khdi lugng 20g va van toc khi rt
nong la 800m/s. Tinh lyc trung binh do sting-nén lén ve
ngudi bin.

ps: 160}

Mot ngudi ding trén thanh trugt cua xe trugt tuyét chuyé
dong ngang, o mdi 3s ngudi dé lai dily xudng tuyét mot c
véi xung lugng (xung cua lyc) 60kgm/s. Biét khoi luor
ngudi va xe trugt m = 80kg, he s6 ma sat k = 0,01. T
van tic xe sau khi bit dau chuyén dong 15s.

C s 2,26m,

Mot dai bac ¢b c6 thé chuyén dong trén mat phang ngan
Mot vien dan dugce ban khoi sing ; van toc cua dan ng
khi 1t nong sung.c6 do 16n v, va hgp modt goc a vdi phuo
ngang. Tinh van tdc clia sing ngay sau khi dan roi sur
Riét khoi lugng cua sung la M, cia dan la m, he so ma s
gifa sing va mat duong ia k, gia tbc cua dan khi chuy
dong trong nong sing 16n hon gia téc roi ty do rit nhidu.

mv, (cosa — ksin

8
M .

26.14.  Xdc dj ; 3
26.14.  Xdc dinh lyc tic dung ciia sing trusng 1én vai ngudi bin

:)éit :;:Cbsn’val ngudi ban giat 1ai 2em, con vien dan bay
b i honﬁ nong sung vdi van téc 500m/s Kh(‘)’i.lu n
sting 5kg, khéi lugng dan 20g. ' one
26.15. Hai qua bong khsi
te c g khol lU(_],n m, = = < 3 2
nhau trén mat phi g .5033 BB oo
Tau € At phang ngang. Khi budng tay, qua béng I 1an
gc 3,6m thi dirng. Hoi qua béng II lan duge quang dusng

bao nhiégu ?
Bigt hé 56 ma sat lan gida bo : T
i hai bong. n giua b(.)ng va mat san {a nhu nhau cho
s 1,6m
26.16 Xe cho cit khoi o L
o oI lugng m, = 390kg chuyén dong theo

phuong ngang véi van to = : - :
P bl()kgqbi d"Van’ toc v = Bm‘/s. Hon da khoi lugng
kh._,. ‘ ‘g : y\ en cim vao cit. Tim van tdc clha xe sau
: 1H hon d4 roi vao cat trong hai truting hop -
a) Hon da bay ngang, ngudgce chieu S vAn 18
/ . h 5 s C xe vd C =
b) Hon d4 roi thang ding. ' van e vy=12mis.

s : a) 7,5m/s,
b) 7,8m/s.
26.17. Mot ngudi khai = 1
'.th;l 'é.ngih“- lm lugng m, = 50kg\da,ng ding trén mot chiéc
¥ o ugng m, = 200kg nam yén trén mat nudc yén,
‘vlang, §z;u c;o,dn’gtrdi ay di tu mui dén lai thuyéen véi van tdc
y = 0,5m/s d6i vdi thuyén. Biét thuyen dai 5 qe
v OO uyen dai 3m, bo qua lyc |
2; Tinh van tdc cva thuyén déi véi dong nudc
b)) Trong khi nguti chuyén d¢ en di du
b huyén déng, thu 0 a
dutng bao nhiéu ? ) e di duge mot quang
c) Khi nguti dirng lai, thuyeén cbn chuyén déng khong ?

bs: a) 0,1ny/s,
b) 0,6m,
" 18 g c) Khong.
3. 0 Ol Oi
(B/kh('?i Tf::l khmiu’gng m, = 60kg cll‘rng trén mot xe goong
hoi lugng m, 240kg dang chuyén dong trén dutng ra
vdi van tdc 2m/s. Tinh van tdc ciia xe néu nguasi ’

b

15




26.19.

26.2§

26.21.

26.22.

16

a) nhay ra sau xe v8i van toc 4m /s doi vdi xe,
b) nhay ra phia trudc xe vdi van tcj)'c 4{11/5 dgl,vdl ‘xe, o
¢) nhay khai xe vdi van toc vl’ doi vdi xe, v,’ vudng géc v
thanh xe.
Ds:a) 2,8m/s
b} 1,2m/s
¢) 2m/s

Khi cau khéi lugng M ¢6 mét thang day mang mdt ngudi ¢

khéi lugng m. Khi cau va ngudi dang ding yén trén khf?n
thi nguti leo lén thang vdi van toc v, d6i véi thang. Tin

a) Tim hudng va d6 i6n van téc manh I1.

b) Manh II 1&én t4i dd cao cuc dai cich mat dit bao nhjdy ?
fs: a) 40m/s ; lech 30° so véi phuong ngang

b) 25m

Mbt hat nhan phéng xa ban dau ding yén phan va thanh ba

hat : electron, ngj:riné va hat nhan con. Dong lugng cda

electron la 9.107% kgm/s, dong luong cla notring vudng

goc vai dong lugng electron va co dé 1én 12.10“23kgn1/s.

Tim hudng va d¢ 1dn dong lugng cuia hat nhan con.

ps: 15.107% kgm/s

AL . ‘e CA 26.24.  Vat khéi lugng m, = 5kg, trugt
N . ats 2o ’ o 3i va khi cau. BO qua suc ca < 1ls 1 £, g
van toc doi{;:f” dat cua ngu khong ma sit theo mot mat
cua khong 2 phang nghiéng, géc nghieng
: MVU mv, a=60", tit dd cao h = 1,8m rui
bs : M+ m "M + 1 vao mot xe cit khdi lugng
o, m,=45kg dang ding yvén. Tim
Mot vien dan dang bay thang ding lf“an cao fol van tc V,a‘fl tc ie baf 6. géy qua ma
250n1/S thi né thanh hai manh c6 khoi ““-?“g })ang nha sat gida xe va mat dudng. Bist
Tim huéng va do 16n ciia manh thi nhat bi,ét m::.nh' t };dah mat cdt rat gan chan mat
bay véi vn téc 500m/s theo phuong lech goc 607 voi dudt phang nghiéng.
thang dung, hudng : Hs:0,3m/s.
a) 1én phia trén, )
b) xudéng phia dudi mat dat. _ “
s : a) 500m/s ; lech 60° so véi phuong thang dn H.18.8
b) 866m/s ; léch 30 . 26.25. Thuyén dai / = 4m, khai lugng M = 160kg, dau trén mat
Nguti khéi lugng m, = 50kg nhay ti bo léfl con thuyt‘ nude. Hai ngudi khéi lugng m, = 50kg, m, = 40kg ding &
khdi lugng m, = 200kg theo hudng vudng goc vdi chuyi hai dau thuyeén, _
dbne cia thu;}{én. van tdc cia ngudi la Gm'/S, cua thuyén Hou khi ho d6i chd cho nhau thuyen dich chuyén mét doan
v. = 1.5m/s. Tinh o 16n va huéng van toc thuyen sau k bao nhieu ? |
n‘guiii nhay lén. Bé qua sic can cua nudc. H5-0.16m
ps:1,Tm/s ; 4 . S
am tir mat dat véi van toe v, = 20n 26.26." Hai thuyén, mbi thuyén khoi lugng M chia mét kién hang
Mot lyu dan d}"-;f n;m huclrllé: ng‘an g géc. « = 300°‘ Lén - khoi lugng m, chuyén dong song song ngugc Chfél} v6i cung
theo phuong }ec Y (.;» It,)h‘ h hai manh ¢6 khoi lugng ba van téc v. Khi hai thuyén ngang nhau, ngusi ta déi hai ki¢n
diém cao r]11hilt n'ot}:;'ing ;;ng i var. tée dau v, = 20m/s. hang cho nhau theo mot trong hai cdch :
nhau. Manh [ rdi e .-
S Gl VAT I 104 (CHUYEN) 7




-— hai kién hang duge chuyén theo thi ty trude sau,

— hai kién hang dugce chuyén dong thai.

Hoi vdi cach ndo thi van tde cudi cia hai thuyén 16n hon.
_ 05 : Cact
96.27*. Thuyén chitu dai !, khdi lugng m , dung yén trén n

nude. Neussi khéi lugng m,, ding 6 dau thuyén nhay len

van toc v, xién goc « ddi véi mat nudc va rdi vao gi
thuyén,
Tinh v,

mllg
by, =
2(m, + m,,)sin

26.28*, Tir mot xudng nho khoi lugng m, chuyén dong vdi van
Vi ngudti ta ném mot vat khéi lugng m,, tdi phia trude
van tdc v, nghiéng géc a ddi vdi xuong. Tinl’m van
xuong sau khi ném va khoang ciach tit xuéng dén cho
rdi. Bo qua stc can cha nudc va coi nude la ding yén.

. -
. (m1 + mg)v“ - m,v,cosa VSl

3

m, + m,, £

26.29*. Mot vién dan bay theo quy dao parahol, tai diém cao n
h = 20m, vién dan bj vo lam hai manh khdi lugng b
nhau. Mot giay sau khi vd, mdt manh roi xuong dat o r
phia dudi vi tri v, cach chd bin s, = 1000m.
Hoi manh thd hai roi dén dat cach ché ban khoang s
bao nhiéu ? Bd qua suc can cia khong khi.
s : 50!

96.30*. Hai lang tru dong chat A, B cd khéi lugng m,, m, nhu ]
18.9. Khi B trugt ti dinh dén chan lang

f—b— " :
] A thi A doi chd mot khoang bao nhieu ?
% Biét a, b. BO qua ma sat.
A n12(a
Dy
j—20a — . ml 4
H.189

A,

§ 19. CHUYEN PONG BANG PHAN LUC

TOM TAT GIAO KHOA

*

*

L. Chuyén dong hiing phiin Iy

1}. Cong thiic vé tén lia chuy@n dong khéng ¢é ngoai lue

vdi tén Iua
ra trong don vi thoi gian
thoi diém t

digm t

— ]_.:’1 loai chuyén dong ma do tizong téc ben trong nén mét
ph‘:-m c\ua vat tach“ rvi khoi vat chuyén dong vé mot hudng \;?:1
phan con lai chuyén ddng theo hudng nguoe lai. -

Phan tdch roi thutng 1a mot khoi khi phut ra vdi van toe 16n.

— Thidu: * Sing giat khi bin

* Phdo thang thién
* Ten lda.

tic dung
-

u : van tdc¢ phut khi d5i
m : khéi lugng khi phut
M : khdi lugng tén lira

-
v : van tdc tén Nra d thoi

g
\y
\\Q\\\\\

Gia téc tén liva -

.\{#

- - H.19.1
g m

Luc day ciia dong co tén liza :

—»
F = —mu

19




* Vian toc tirc thin cua tén lia :

~

(M, : khoi lugng tén Iia lic khdi hanh)

B. HUGNG DAN GIAl 'I‘Q/\N

Chuyén dong ctia tén ha

Bai toan 27

¢ Truomg hop 1: ‘
— Lugng nhién lidu chay va phut ra tdc thai hoac cAc phan «
tén Ita tach roi khoi nhau.

—» —-

= + 1.,V
mv,, m,v, T m,v,

Chi¢u len phuong chuyén dong dé thyc hién tinh toan.
—— Néu can, ap dung cong thuc cpng van toc.

¢ Treomg hop 2:
Nhien lidu chay va phut ra lién tuc.

Ap dung cac cong thic :

= m >
* a = ——1Uu
M
— g
* F=-mu
Mu
* v =uln|—
M

B BAI TAP THi b

27.1. Mot ten Itta khsi lugng tong cong m = 500kg dang
chuyén dong véi van téc v = 200m/s thi khai hoa dong
cd. Mot lugng nhién liéu, khai lugng m, = 50kg, chiy va
phut tiic thai ra phia sau véi van tée v. = 700m/s.

a) Tinh vin tde tén Iia sau khi nhien liéu chay.

b) Sau dé phan vo chifa nguyén lidu, khéi lugng 50kg,
tach khoi tén Iia, vAn chuyén dong theo hudng ci
nhung van tsc giam con 1/3. Tim van toc phian tén lia
con lai.

AL

Ta coi nhu tén Ida 1A mot he kin khi chuyén dong va tuong tac va
ap dung dude dinh luat béo toan dong hugng.

) Vin toc : Nhién lidu chdy va phut tuie thii ra sau. Ta c6

— [

> .
mv =myv, + m,v, (1)

. — . " an . “ -
Chicu (1) lén phuong chuyén dong, theo hudng ctia v :
mv = - m,v, + mzvz

mv + mlv1
Suyra v, = - = 300m/s.
- m, .

Van toe tén lua sau khi nhién liéu chay 1a 300m/s.
hi Van toc phan con lai : ,
Phan vo m.; = 60kg tdch khdi tén lia. Ta oo :

—

- —-
m,v m,v, + m,v

2 5 Mgy 4v4 (2)

-
-

Chiéu (2) lén phuong chuyén dong, theo huéng cia v 2

m,v, =m,v, + m,v

2 33 44

20 .
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Suyra:v, =

1
450.300 - 50 . — . 300

v, = 3 = 325m/s
400

Van téc phan tén lua con lai la 325m/s.

W BA! TAP LUYEN TAP

27.2. Mot tén lita khéi lugng vo 200g, khdi lugng nhien |
100g, bay thing dung lén nhi nhién lieu chay phut toan

®  tic thoi ra sau véi van tc 400m/s. Tim 4o cao ma tén
dat t6i bigt sic can cia khong khi lam giam dp cao ctua

lira 5 fan.
' £ 401
27.;’ Ten Ita khéi lugng tdng cong 100T dang bay vdi van

200m/s thi phut tic thoi ra 20T khi vdi van tdc 500m/s
vdi tén Ida.

Tinh van téc tén lia sau khi phut khi néu khi duge p
ra:

a) phia sau tén lua,

b) phia trudc tén laa.

Bé qua lyc hap din cia Trai Dat va lyc can cua khdng k

(L Py :a) 300n

b) 100r

27.4. Mbt tén lua khm lugng m = 500kg dang chuyén dong
van toc 200m/s thi tach lam hai phan. Phan bi thao rdi |
lugng 200kg sau d6 chuyén dong ra phla sau vdi van
100my/s so véi phan con lai. Tim van téc mdi phan.

ps - 240m/s ; 14(

27.5.  Teén lita duge phéng 1én thing ding tir mat dat. Van tdc
phut ra ddi véi tén lda 12 1.000m/s.

Tf,li thai ‘dié'im phong, tén lita c6 khéi lugng M = 6T,
Tim khéi lugng khi phuyt ra trong 1 giay d&

a) tén Ida di lén rat cham,

b) tén lta di lén nhanh dan dau vai gla toc a = 2g.

Cho gia téc trong trudng g = 10m/s”. Bo qua lyc can cia
khong khi, c6 ké d&n tic dung cia trong lyec.

ns:a) 60kg/s
b) 180kg/s

§ 20. CONG va CONG SUAT

A. TOM TAT GIAO KHOA

I. Khii nigém cong cohoc

Lyc F thuc hién mdt cong cy hoc khi né tac dung len mot
vat va lam vat di chuyén.

1. Binh nghia - dm vi
— Cong thie :

A = F.s. cosa

*0<a<90°:A>0 %
{(cong phat dong)

*a > 90°: A < 0 (cong can) - 3 4
*q=00"A=0 '
— DPon vi : joule (J)

H.20.1

1 = IN.1m

Chi ¥

-

e Cong la dai lugng vo hudng cbn 6 bidu thite - A= F . s

® Gia tri cuia cong phu thude he quy chigu.

23
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1. Cong suit

— Cong thie :

In=2
t
A : cdng thuc hién
t : thdi gian thuc hién cong
— Don vi : watt (W)
w=21
1s

Chii ¥

Tit don vi cdng suiit, ngudsi ta suy ra cac don vi cong sau day : Wh ; kWh.
1Wh = 3600J ; 1kWh = 3,6.10%7

1V, 11 thie lién lac gita hre vio cong sodit

N=Fv

>
N : cong suit cia dong co tac dung lyc F len vat.

>
v : van téc chuyén dong déu cla vat cing huéng véi F

B. HUONG DAN GIAI TOAN

Bai toan"28 Tinh céng va cong suat

e CongclalucF:

A = F.s.cosa

* Cong suét cia luc Ftao béi déng co (F_-"cimg huéng véi v)

* Chuyén dong deu :

N=Fv

* Chuyén dong bién déi :

— Cong suflt tic thai : N = F.v

A
t

—- Cong suat trung binh : N =

%

Chuyén dong bign d6i deu :
— Cong sult tic thoi : N = F.v

— Cdng suit trungbinh: N = F.v = F|-%

B BAI TAP THiDU

UK.1. Mot chiée tryc thang khéi lugng m = 3 tin, bay len
thang deu véi van tde 54 km/h. Tinh cong do lyc nang
thyc hién trong 1 phiit. B6 qua lyc cin cia khong khi.

GlAI
luc tac dung lén tryc thiang : trong luc 1_’), lue nang F do khong
khi tac dung lén canh quat (coi nhu huéng 1én).
Tryc thang diléndeu : P+ F = O,
Suy ra: F = P = mg = 30000N
Quing dudng truc thang di duge trong thoi gian 1 phuit
. s=v.t=15.60 = 900 (m).

Vi ]—")c{mg huéng véi chuyén dong : « = (f, \—5 =0°.

(!ong cua lge nang trong 1 phiit :

A = F.s = 30000.900 = 27000000(J) = 27 (MJ)

24
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28.2. Vat chuyén dong thing déu trén mat_Phi’ing ngang v
van téc v = 7,2km/h nhd lyc kéo F hgp vdi hud
| chuyén déng géc @ = 60°, do ldn F = 40N. Tinh cb1
cua luc l*:)trong thai gian 10 phiit.

GIAT
Quang dudng vat di duge trong 10 phiit :
s = v.t = 2.600 = 1200(m)
Coéng cua luc F.

A = F.s.cosa = 40.1200.cos60° = 24.000(J) = 24(kJ)

28.3. Xe 6 to chuyén dong nhanh dan déu khong vén t
dau, di duge quang dudng s = 100m thi dat van t
v = 72km/h. Khéi lugng o td m = 1 tin, hé sd ma s
lan gida xe va mat duong k = 0,05. Tinh cong do lyc k

cua dong co thyce hién.

GIAT
Phuong trinh chuyén dong
Xe:

| ‘ ' P+_N+Fk+FmS=ma (

Chigu (1) len Oy :

ma Py —P+N=0
% : = F =kN = kP = kmg.
ms
y Chiéu (1) 1én Ox :
l Fk - Fms = ma.

_‘_L, ° x Gia toc chuyén dong :
[
Voo v2 \
H202 a= = 2(m/s%)
: 2s

26

Ta suy ra lyc kéo : F, = F . +ma=(kg+alm
F, = 2500N
Cong cuia hre kéo (cung hudng chuyén dong) :

A= Fk.s = 250.000J = 250kdJ

28.4. Mot 6 to khai lugng m = 1 tidn chuyén dong thang deu

trén mat dudng nim ngang vdi van téc v = 36km/h.
"Bi&t cong suit cia ddong co 6 td la SkW.

a) Tinh lyc ma sat cua mat dudng.

b) Sau d6 6 td tang tdc, chuyén dong nhanh dan dau, sau
khi di thém dude quang dutng s = 125m, van tdc d td
tang len d&n 54km/h. Tinh cdng sudt trung binh cia
déng co & td trén quang dutng nay va cong suit tic thoi
cua ddng co o cudi quang dudng.

GIAI

a) Lire ma sat :
Phuong trinh chuyén dong cia 6 to :
‘ . ey - - - —
P+N+F + F =20 ()
ms

Chigu (1) lén hudng chuyén dong : Fy - F, . = 0

N _ 5000

v 10

Lycmasit: E =F, = 500N

ms k

= B500(N) -

b) Cong suidt :
Phuong trinh chuyén dong cla d to :

- -

- - -
P+N+Fk+Fm=n1a (2)

-1

~p



Chiéu (2) 1en huéng chuyén dong :

Gia toc chuyén dong 1 a = hd

Lyte kéo - Fk =

Fk“Fms = ma

22 .
=V = 0,5m/s?
2s
F_ + ma = 1.000N

ms

Coéng suat trung binh cua dong co ;

- v+V"\
N = Fk.v = Fk(—

J = 12500W

Cong suat tuc thai @ cudi quang dutng : N = F.v’' = 15000W

. B BAI TAP LUYEN TAP
@ ¢ mest Ko

28.6

28.7\K

28.8

28

50kg chuyén dong thang ¢
Im. Tinh cdng cua .

Mot ngudi kéo mdt vat m =
khdng ma sit léen mot 36 cao h =
kéo néu ngudi kéo vat :
a) di len thang duing,
b) di len nht mat phing nghiéng cé chiéu dai 1 = 3m.
So sanh cong thuc hién trong hai truéng hop.

s 5(

Sau khi cat canh 0,5 phut, tryc thang c6 m = 6 tan, .
dén dd cao h = 900m
Coi chuyén dong la nhanh dan déu. Tinh cong cia dong
truc thang.

s 64,814

Can truc nang mot vat m = 100kg ti mat dat Jén cao tl
phuong thang ding. Tr‘ong 10m dau tién, vat di lén nha
dan deu vdi gia toc 0,8m/s”. Sau dé, vat di len cham ¢
dou thém 10s nia roi dung lai. Tinh ¢dng do can tryc tk
hién.

Hs: 3C

Mot cai thing m = 90kg chuyén dong thing déu tr
san nhy lye ddy F =300N, «; = 30" va lyc kéo F,, =30(

28.9

28,10

L
28.11.

Lhung va san.
)y : a) A|.l = 5200 ; A
b) k = 0,56.

@, =45 nhu hinh 20.3. -

a) Tinh cong cta ting lyc
tac dung lén thung trén
quang duong 20m.

b) Tinh he sd ma sit giia il

H.20.3 i
= 4240J ; Ams = -9440dJ ; Af)' = qu' =0
Duon_g tron c6 dudng kinh AC = 2R = Im.

Luc F c6 phuong song song véi AC,c6 chidu khéng ddi AC
vacoddlon F = GQPN.

Tinh cdng cia lyc F khi diém dat cia F vach :

a) nua dudng tron AC. \

b} ca duing tron. '

fy :a) 600J
b) O

Mot tryc thang o6 khoi lugng m = 5 tén. ,
a) Tryc thang bay lén déu, lén cao 1 km trong thdi gian
50s. Bo qua sude can ctia khéng khi
. . o am ™

Tinh cong suit cta dong co. -
b) Tryc thang bay lén nhanh dan deu khong vhn tdc dau,
lén cao 1250m trong 50s. Suc can clia khong khi bang 0,1
trong lugng tryc thang.
Tinh cdng suit trung binh va cdng suat cyc dai cia dong co
trong thoi gian trén.

ps:a)l MW

b) 1256 MW ; 3 MW.

Xe khoi lugng m = 200kg, chuyen dong trén. doc dai 200m
cao 10m.

a) Xe chuyén dong théang déu Ién doc v6i van téc 18km/h’
cong suit ctia déng co 1a 0,75kW.

Tim gia trj Iuc ma sat.

b) Sau d6, xe chuyén dong xuéng déc nhanh dan déu, van
téc xe & dinh doc Ja 18km/h, ¢ chan doc la 54km/h.

Tinh cong do xe thyc hién khi xudng déc va cdng suit

—
—
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28.12.

28.13

28.14

28.15

30

trung binh, cong suit tic thdi & chan ddc. Biét lyc ma
la khong déi.
ps.: a) SON.
b) 10 kJ ; 0,5kW ; 0,75k

Xe chay trén mat dudng nAm ngang véi van téc 60kn
Dén quang duong déc, lyc can ting gip 3 nhung md "
t&i da cing chi tang cong suat dong co 1én duge 1,5 fan,
Tinh van toc tbi da cia xe trén dubng doc. -

25 : 30kn

Dau mdy xe lia cong suat khong d6i o6 thé kéo doan
m = 200 tdn lén ddc c6 goc nghigng @, = 0,1 rad voi-
téc v, = 36km/h hay len ddc c6 goc nghigng a,, = 0,05
vdi van toc v, = 48km/h.
Tinh dd 16n luc can F . Biét F_ khong ddi va sina = ¢
nho)

bs: 200.00
Mot dau may xe lita, kh&i lugng m, cong suit khong ddi
thé chuyén dong déu len mat phing nghiéng géc a. Hoi
midy o6 thé kéo them mot toa xe khac khdi lugng m; b
bao nhidu d& van chuyén dong déu véi van toc cl trén
phéng ngang ? Biét hé & ma sat giita dudng ray vdi xe 1

sina

HS:m + cosa -
Hai 6 to cong sudt N, N, khong ddi, chuyén dong déu
van téc Vi Yy Néu hai 6 t5 néi vdi nhau va cing mo |
chuyén dong cung chidu (5 to trudc dé cd van toc 1o
chay trudc) thi van tdc cac xe khi chuyén déng deu la
nhidu ? Bigt lyc can dat 1en mbi xe khong déi.

(N1 + Nz)v

s —
vaz + N:

§ 21. CONG CUA CAC LUC CO HOC.
DINH LUAT BAO TOAN CONG

A. TOM TAT GIAO KILOA

[. Cong clia trong hne

(h : khoang cach thang
ditng gita diém dau va
diém cudi).
* Ap>0 : vat di tir trén xudng

* Ap<0: vat di tir dudi len

11. Cong cuia lue dan hoi

H. 211

> = 1 2 2
AF Ek( 1_x2)

k : dp ctng cua 1o xo.

x,:dd bien dang dau

3]




X, : 40 bign dang cudi

1L Cong cioa lue ma sit

— —V_. = - 1 3
Frre Ams Fms.a kNs<0
fr—.
f—————— e e ]
L (Cong can)
- P - Chi

¢ Luc ma cong cua né khidvg
H.21.3 phue shude dany dieing di, chi phu
thude vi o cde didm ddurd cudi goi la hne thé hay Iue bdo 1ean.
* Trong lye, Iue dan hai 14 huc the.
* Luc ma sat khéng phai la Itre thé.
# Trén quy dao khép kin, cdng cua lue the bang 0.

IV. Binh luit bio toan cong

e Khi vat chuyén dong déu, hoic ‘khi van toc vat d diém
dau va diém cudi bing nhau ta co

A

dong = I Acan]

e Ciing c6 thé phat biéu :
* Puge loi .bao nhieéu [an vé Lice thi thigt bay nhiéu [an vie
diuong di.
* May la nhing cdng cu bign ddi Iyc. Khong cé nuiy nio
lam lgi cho ta vé cong.

V. Higu suat cu may

A J A: congcédich
%A (OLY = : .
A (%)= E<1 I A’ : cong toan phan

32

B. HUONG DAN GIAl TOAN

Bai toan 29 Tinh céng va cong suiit cia cic hre co hoc,

/ip dung dinh ludt bio toan chng

.® Tinh cdng cua cac luc co hoe
Ap dung cic cong thue :
* Ag = mgh

4 * F—-2_1‘:(3:1--::‘5)

*A = -F .8 = —kNs (congcan)

® Ap dung dinh luit bao toan cong

* Khong ma sat :
dong — Acan
*Comasat:

Ahfm ich =o)X Atuén phan

B BAI TAP THi DU

29.1 Mot qua cau khdi lugng m = 100g treo & dau mot sgi
day chiéu dai / = 50cm. Kéo qua cau dén vj tri day treo
nghiéng goc 60° vdi phuong thang dung i budng cho
qua cau chuyé'n dong tron. Tinh céng cua cac lyc tdc
dung len qua cau tif lic bit dau chuyén dong dén luc
qua cau xudng thap nhat.

3. GT VAT L[ 10/l (CHUYEN) 33




GIAT

Lyc tac dung len qua ciu khi chuy®dn dong :
trong luc Pva luc cang cuia day '

— Coéng cua trong lyc :

Ap = mgh = m.g.Hl

= mg (Ol - OH) = mg! (I - cos @) = 0,25]

— Vi T luon vuong goc véi phudng chuyén
dong (T 4 v) nén cong cua lyc cing cua day :

Ap=0

29.2 Mot ngudi kéo mot luc ké, s8 chi cia lyc ké la 400N, do
cing caa Ib xo lyc k& 1a 1000N/m. Tinh cong do ngudi
thyc hién.

GIAT

Db gian cia 1o xo luc k& khi ngudi kéo :

Cong cia lyc dan hoi cua 1o xo :

1 2 2.
Agy = P k(x)-x3)

voix, = 0,x, = 0,4(m) = A, = -80J
Coéng do nguoi thuyc hién :
A=-Ay = +80]

293 Mot chise xe khéi lugng 120kg dang chuyin d()n‘g vdi
vé'n toc 36km/h. Hoi phii thuc hién mpt comg la bao
nhiéu dé ham xe dung lai ?

GlAL
Gia st ta tac dung len xe mot lyc ham F nguge chiéu chuyén

dong va khong thay doi trong sudt thoi gtan ham xe.
Tacé:-F, =ma

. - R Vz - V;-)]' —Vﬁ
Gia téc chuyén dong : a = = —
- 2s S
(Viv =0}
Cong cia lye ham : A, = ~F, . s =mas
' 2
Vo 1 2
= m(——) .8 = ——mv
2s 2
= ~-6000J

29.4 Mot khdi hdp cha nhat nhu hinh,

AB=0,8m, BC=0,6m, khdi lugng m=40kg, ¢
Tinh cdng t6i thiéu can thist dé lat khai hop A D

quay quanh D. (H.21.5) 77777

Glil

Lyc kéo khéi hop quay quanh
1) chi can nang khoi hop dén vi tri
duoing chéo BD thiang ding
Trong giai doan nay, trong tam O
cua khoi hop duge nang lén cao,
hic kéo sinh cong dong dé thiang
eOng can cua trong lyc. Giai doan
ki tigp, trong thm cua khéi hop ha
thap, ta khong can tdc dung lyc
nira, trong lyc sé sinh cong dong , D
de tiép tuc lam quay khéi hop. A s

Cong cua trong luc khi trong
faim cua khoi hop di lén : H.21.6

)
dn
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‘ NT2 khon ma sat tré at pha ié A ¢
A = - mgh'= - mg(O'D - OF) = - mg DB AB]| _ 403 ‘ g rén mit phang nghiéng quang duong Im.
r 2 2 _ s 154
Cong tdi thieu caa lyc ngoai : 2987 1 Lb xo dd ciing k = 50N/m. Tinh coéng ciia lye dan hai cia 1o
xo khi nd gian thém 10cm tir :
A=-Ap=+40J a) chiéu dai ty nhién,

b) vi tri da gian 10cm,

A ; on dé 3 eu tie at phin D X
29.5 Vat duge kéo chuyen dong thang deu trén mdt phiang| ¢) vi tri dang bi nén 10cm.

ngang nhd lye F = 20N, goc « = 60° nhu hinh
—~ 21.7. Tinh cong cia luc kéo, cong cua trong s - a) —0,25J
: lyc va lyc dan hodi cia mat san trén quang b) -0,75d

dusng s = 2m. Suy ra cong cua lyc ma sat. c) 0,25J

r__ ﬁ" — — Khi mot 16 xo nhe, dau trén 6 dinh, dau duéi treo mot dia

I il can khoi lugng 100g thi 1o xo ¢6 chiéu dai 10cm. Pat thém
| Congcialyckéo:Ap=F .s.cosx = 20J len dia cin mot vat khdi lugng 200g, 1o xo gian thém va co
H.21.7 . chidu dai 14cm khi & vi tri cin bang. Tinh céng cua trong
lyc va cua lye dan hoi khi 1o xo gian thém.

f5:0,124 ; —0,084J.

ITEIPTIIITY

- -
Cong cia trong luc : Ap = 0, viP L v

- - .
Cong ciia lyc dan hoi cia mat san : Ay =0viNLiv zﬂgro Mot vat m = 100kg trugt khong van toe dau tir dinh xudng
Vi vat chuyén dong thang déu : chan, mat phang nghiéng chiéu dai ! = 2m, chidu cao
A +Ap+Ay+A = 0. h=0,4m. Van téc vat & chan mat phing nghiéng la 2m/s.
Ta suy ra cong cia lyc ma sat : Tinh cong cua lyc ma sat. .
. Hs . —0,2d.
Ars Ar 20J. _ 29.11  Sing khdi hugng 50kg ban dan ra theo phuong ngang. Khéi

lugng dan la 2kg, van tdc lic roi nong la 500m/s. Sau khi

Al TAP LUYEN TAP "
® BAITA ' ’ bAn, sing giat lai mot doan 50cm. Tinh lyc ham trung binh

29.6 Vat m = 5kg duge tha ri tif do cao h = 4m xu6ng n}c;)t hp ' dat 1én sing va cong ciia lyc ham.
nude sau 2m. Tinh cong cia trong lyc khi véat roi tdl day ' s+ 20.000N, -10.000J
ho. . ' . ;
e - 300F \29.]2 V.at kh’m lugng ron = 50.g dlf?c b?m
ién géc a = 37° vdi van téc ddu
2‘9»8/ Cho hé thong nhu hinh v, t& A nhu hinh 21.9. Sau khi
21.8 :a = 30", m =1kg, béin 1 giay, vat cham vao diém B. AB
m, = 2kg. Tinh cong hgp vdi phuong ngang goc 8 = _14".
cua trong lyc cua hé Tinh cong cia ¢rong lyc tdac dung lén
thdng khi m, di lén vat trong thdi gian bay.
H.21.8 : - H.21.9




Cho sin 37° = 0,6 ; cos37° = 0,8 ; tgld4" = 0,25,

29.13

29.16

29.17

29.18

1L

Oy -1,250

Mot mdi tén duge ban td modt cii cung ¢6 chicu dai day

-y--- cung ! = 1m. Day dude kéo ciing doan h = Hem.
Luc dan hdi cua day cung coi nhu khong doi va
bang T = 300N. Biét khi « nho, sine = (g = a.

{ Tinh cong cua lyc dan héi tit lic ten bt dau
chuyén dong dén lic rdi day cung.

sy 1,5d
. 2{14 Mot vat nho khoi lugng m = 50g duge
kéo trugt that cham trén doan dudng la
1/4 dudng tron ban kinh R = 1m, hé sb
ma sidt k = 0,1 nhu hinh 21.11. Lyc kéo
ludbn hudng tiép tuyén vdi quy dao. Tinh
cong cua lyc ma sat.
_ hy . —0,05d
29. Nguti ta kéo déu mot chiée xe khoi lugng
m = 200kg 1&n mjt ddc dai 20m, cao 5m.

H.21.11 Tinh cong do nguisi thuc hién duge, biét

Iyc ma sat bang 0,05 trong lugng xe.
NS - 12kd

Truc kéo cé bdan kinh truc r = 20cm, tay quay dai 60cm.
Dung dijnh luat bao toan cdng dé tinh lye can tic dung vao
tay quay dé kéo mot vat khoi lugng 45kg tir dudi len.

ns - 150N.

Tim cong can dé nang mét sgi xich khéi lugng bkg, chiéu

S N s " . s e N .
dai 1m ban dau nAim trén mat dat, néu ngusi cim mot dau
xich nang lén d6 cao 2m.

Dy 15d.

Hon da mai ban kinh 20cm quay vdi tin s6 180vong/phiit.
Nguisi ta dung mot luc 20N dé an mot vat 1én vanh dd mai.
Tinh cong do da mai thyc hién trong 2 phat, biét h¢ 50 ma
sat gitra vt v da mai la 0,3.

py 27131

29.19

§8.20

29.22

a) Tim quang duong xe dap di duge khi dap mot vong ban
dap bi&t 0 rang cta dia gip 2 s8 rang cua lip va dudong
kinh_vo xe la 700mm.

b) Dap lén ban dap luc 56N (Theo phuong tigp tuyén quy
dao) thi lyc truyén dén diém tiép xic M clia vo xe va mit
dat bang bao nhiéu ? Bi&t dui dia xe dap dai 20em va gip 2
ban kinh dia ; cac ban kinh cua dia va lip ti 1& vdi s0 rang ;-
xich truyén nguyén ven lyc. Bé qua ma sdt. Kiém ching lai
dinh luat bao toan cong tit cac két qua trén.

Ny :a)4,4m
b) 16N

Mot can truc nang dau mot vat khéi lugngl tin lén cao

10m trong thoi gian 30s.

a) Tinh cong cua lyc nang.

b) Bist hiéu suit cia dong co la 60%. Tinh cdng suit cia

dong o can truc.

c) Néu phai nang deu mot vat khéi lugng 2 tan cing lén

cao 10m thi thai gian nang la bao nhiéu ?

' ts - a) 100k

b) 5,6kW
c) 60s

Thac nude cao 30m, mbi gidy d6 xudng 300m” nude. Loi
dung thac nudc, cé thé xay dyung tram thiy dién cong suat

~ bao nhigu ? Bi&t hiéu suat tram thay dién la 75%.

hs : 67500kW.
Mot thang cudn 'c6 d6 cao h va nghiéng géc a véi mat
ngang. Thang cudn di xudng déu véi van toc v. Tinh cong
do ngudi, khdi lugng m, thyc hign khi di lén thang cudn
trong thoi gian t. Xét trong hé quy chidu :
a) gan vdi dat,
b) gén vdi thang.
bs:a) mgh
b) mg(h + vtsinuw)




§ 22. NANG LUONG - DPONG NANG - THE NANG

A. TOM TAT GIAO KHOA

I. Niing luung,
— Nang lugng la dai lugng dac trung cho kha nang thirc
hién cong cua mot vat hofic mot he vat.

— Gia tri nang lugng cia moét vat thoac hé vat) 6 mét
trang thai xdc dinh nao dé bang cong I6n nhdt ma vat (hoac hé
vat) thyc hién duge trong nhitng diéu kién nhat dinh.

— Don vi nang lugng la don vi cua cong.

L. Dong ning
¢ 1. Dinh nghia:

Cini ¥

® Wq ¢6 gia tri ldn han hoac bang 0.
* W4 phu thudc he quy chidu

® 2. Dinh li vé dong nang.

AW, = W,, - W, = A

(ZA : tdng cdc cong cua cac lre tac dung vao vat)

1IL. Th€ ning
& 1, Khai niém

Th& nang la nang lugng co duge do tuong tac gida céc vat
cta hé hay giita cic phan cla vat thong qua cac lic thé.

40 ’

Thé nang phy thudc vao vj tri tuong d8i gida cac vat hay
cdc phan caa vat.

B m
® 2. Thé nang trong trudng. f %
) P =m ?

W, = mgh h
(Goc the nang & mat dat). ok
Ullaririi
® 3, Thé nang dan hoi
H2az21
Wt = _l_kxz ) {o I
2

\[5\\\\\\\\

{Goce thé nang {@ng ,
vdi trang thai 1o xo N '

. e
khong bién dang) oo
Cluiy: H.22.2

® Doi vdi ca hai loai Iuc thé ké trén, ta c6
A=W, -W, =-AW,

® Gia tri thé nang cua mdt he vdi cdc gc the nang khic nhau sé chénh
lech nhau mot Adny i

B. HUGNG DAN GIAI TOAN

Bai toan 30 ' Tinh niing hnmg,

f\p dung dinh li dong niing

— Dong n'ﬁng :

1 .
W, = —mv?

{v : van tdc caa vat trong h¢ quy chigu dang khao sat)

41




— Thé nang trong truong
W, = mgh

. O vi tri cao hon géc: W, >0
e O vj tri thip hon goc: W, <0
— Thé nang dan hdi :

—_— 1 1)
Wt = —px?
2
(x : Do bié'n'dang tit vi tri 1o xo c6 chiéu dai ty nhién).
— Thé nang toan phan :

Wy, = ZW,

_ Ap dung dinh li dong nang :
AW, = W, - Wy, = ZA
(ZTA : tdng cdc cong cia ngogi luwc tac dung len vat)
Dinh li ddong nang thudng dugc dung dé
* tinh cdng ;
* piaj bai todn co hoc khong thong qua cac dinh luat Niuton.

m BAI TAP THi DU

30.1 Dung bia cé khéi lugng m = 2kg dong modt chiéc dinh
vao gb. Van téc cia bua lic cham dinh la 10m/s. Sau moi

lan dinh 1a khong d&i ; bd qua tac dyung cua trong lyc so
véi Iye can va bo qua khoi lugng cua dinh so vdi bia.

a) Tinh thdi gian cia méi [an va cham gida bia va dinh
(thii gian dinh ngap vao gb lem).

b) Dung dinh li ddng nang, tinh yc can cua gb tac dung
len dinh.

fan déng, dinh ngap sau vao gbd lem. Coi lyc can cla gb

GlAL

- Vi‘dinn}‘l c6 khoi lugng nhé nén khi bia bit dau va cham vdi
dlzlll:l, van tdéc ban dau cua dinh va bia khi dinh bit dau ngﬁp vao
g0 la lgnl/s‘. Lyc tac dung lén hé dinh va bda khi dinh di chuyén
trong g coi nhu chi ¢6 lye can F_ cia gb. %é'ndzng cla dinh va
bia lic nay dugc coi nhu la cham dan déu vil vam_téc cudi bang
khong (v = 0). S

aj Thaoi gian :

Thisi gian dinh di chuyén trong go:

) - —
t = —= 8 . =&g’_?1— — 0’002(5‘)
v o (v+v,) (0 + 10)

2 2

b) Licc can :
Ap dung dinh li dong nang cho hé bia va dinh khi dinh di chuyén
trong go :
Wy-W, = A,
L

—mv —mv: = -
9 2n}vf, Fc .8

¢ — = = 10.000N

30.2 Thang may, khéi lugng m = 1 tan, chuyén dong thing
t dudi lén. Dong cd thang mdy cé thé kéo hoac ham
thang. .

.. a) Ban dau thang chuyén dong nhanh dan khong van toc
dau. Tinh cong do déng co thyc hién sau khi di duge
quang dusng 5m va dat van téc 18km/h.

b) Giai doan k& ti&p, thang may chuyén dong thang deu.
Tinh cOng suit cua dong co.

T~c¢) Cudi cing, thang mdy chuyén dong cham dan va
dirng lai sau khi di thém quang duong 2m. Tinh cong
cua dong co va lyc tac dung trung binh cua dong cd léen
thang trong giai doan nay.

A
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G4t

Trong giai doan I va III cia chuyén dong, dé bai chi cho biét
thang chuyén dong bigén ddi nhung khong khang dinh chuyén dong
cé-la bien doi deu hay khong. Do d6, dé thuan tién, ta nén giai bai
toan bang dinh li dong nang.

Lue tac dung len thang khi chuyén déng la lyc F cia dong cd va
trong luc P.

a) Giai doan thang chuyén dong nhanh dan

Theo dinh li dong nang :

fl
o=y

w, - W
4 do 1

1 2
Pl 0= AFI - Ps,

= Ap =§mvf+ mg . 8,
1

Ap = =—.1000.5% + 1000.10.5 = 62.500J

1

o | —

b) Giai doan thang chuyén dpng thing déu

AF2 + AF.2 =0
=> AF2 = -AP2 = —(-mgs,) = mgs,

Cong suit cua dong co :

A

F mgs

N,=—2%= 2 = mgv, = mgv,
t, ot

N, = 1000.105 = 50000 (W)

¢) Giai doan thang chuyén dong cham dan

Theo dinh li ddng nang :

W, -~Wd2 = AF3+AP

3 3

1 .2
0--mv, = AFa - mgs,

2

A. = S
= Ap = mgs;--—mv,
3 2

1 ‘
Ap, =1000.10. 2-5 1000 . 5% = 7500 (J)

Luc tac dung trung binh cua ddng cd :

30.3

- Agp
F, = —2 = 3750N.
. 53

Mbt chigc xe dang chuyén déng vdi van tdc 6m/s. Mot
vat m = 50g trén xe duge ném ra phia trude véi van toc
6m/s doi voi xe. Bo qua khoi lugng cuia vat m doi vdi xe.
a) Tinh dong nang cia m do6i vdi xe va dsi v6i dat trude
va sau khi ném.,

b) Dung dinh li ddng nang, tinh cong cla lyd ném trong
hai h¢ quy chigu (gin vdi dat, vdi xe). So sanh cong tinh
dugc trong hai hé quy chieu va giai thich tai sao ching
biing nhau hoéic khac nhau.

GIAL

a) Dong nang :

* Van toc va dong nang cia m ddi vdi xe ;

2

. f A v = () - 1
—‘Tnmckhlnem.v“—O,Wdo =_mv,= 0

2
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_ Saukhiném :v = 6ms; W, = —mv? = 0,9

N | =

* Van toc va dong nang cia m doi véi dat :
- -

. ->
Vantoc: v’ = v+ v

Vi vva v, ciing chieu : v’
1vvav_ cungchieu:v =v+v,

3 1 A . 2 — —_
— Trudc khiném:v, =v,+v = 6m/s
1

= -l'llV

u = 0,94

— Saukhindgm:v =v + Ve = 1Z2m/s

Wy = Lmv? =367

b) Cong luc ném :
Theo djnh i dong nang, cdng cua lye ném vat m .
— Trong hé quy chiéu gin vdi xe : '

A=W,-W, =09-0=09()
0 B
— Trong hé quy chiéu gin vai dat :

A=Wy oW = 36-09 = 2,7(J)

Nhan xét : A = A

Gidi thich : trong hai hé quy chiéu, e nem F tic dyng lon vat m
la nhu nhau, thoi gian tac dyng cua ].U'C F cling gidng nhau, gia téc
cia m trong thoi gian chiu tic dung lyc F Ia nhu nhau.

>
Tuy nhién quang dugng di chuyén cua m khi chju_lye tac dung F

trong hai hé quy chitu la khac nhau (Néu F khong doi

9 2
1. M
sz—at + vt = -
2 2a
-r = * -~ on’ 0 - -
Do d6 cong cua lyc F trong hai hé quy chitu (A T se khac
nhau.

46

30.4

Hai vit m, = 2kg, m, = 3kg
ndi véi nhau bang mot sgi day
qua rong roc trén mat phang
nghiéng nhu hinh 22.3, a=30°.
Ban dau m; vd m, & ngang
nhau va cdch chan mat phing
nghiéng mét doan h, = 3m.
Tinh thé nang va 4o bién thién
the nang cia hé hai vat & vi tri ban dau va vi tri m, di
xudng duge mot doan 1m, néu :

a) Chon gbe thé nang 6 chan mat phang nghiéng.

b) Chon goc thé nang & d6 cao ban dau cia hai vat.

H.22.3

GIAL

a) Chon géc thé nang 6 chan mat phdng nghiéng

— Thé nang cia hé hai vat :

Bandau:h

o1 = hy = hy = 3m

W, =W + w‘oz = m,gh,, + m,gh,, = 150J

‘o 01

Liic sau h1 = h"—s = 2m

W, =

h, = h, + ssina = 3,5m

We + Wy, = mgh; + mygh, = 145

— D9 bién thién thé nang cta hg :

AW, = Wt_wto = -5

b) Chon géc thé niang d dd cao ban déu cua hai vit

— Thé& nang cua hé hai vat :

Ban dau : ]im = h

og = 0

W, = mgh

t + m,gh,, = 0O

01

Lue sau ¢ h] =_-5=-1m

h, = ssina = 0,6m
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b} Tricong hop 3 :

W =W +W = mgh +m,gh, = -5J Enp <
t t ty 15771 2572 Coi da hie . s,
1 401 do bién dang cta mébi 1o xo |a x

xa. thea dinh tuat 11 Niuton - F,=F

1» Xy Lte dan hoi ciia mai 1o

— Do bign thién thé nang cta hé : o

AW, = W, -W, = -5J ' . kixp = kyx,
o Ta cd : .

nr . . - Xl + XZ = ¥

Nhdn x¢t ; Trong tung radt hé quy chifu, gia tri cua th& nang cua mdt hé phu

thudc vao viéc chon ghec thé nang nh\mg d6 bién thidn thé€ nang cua hié khéng phu

thudc vao gic thé nang. Suy 1 - x| = kg o
L b k; +k
30.5 Cho hé théng gom vat m ndi vdi hai 1o xo k1 = 1,6N/ecm,
= 3N/cm nhu hinh 22.4. Ban dau m nam & vj tri cin K,
bang va cic 1o xo khong bién dang. Kéo m khai vj tri can X, = i X = lem
bing theo phuong doc theo cic 1o xo mdt doan x = 3cm. 1 9
Trong titng trudng hgp, hay tinh thé nang dan hoi cha Thé niang dan hoi cia he ;
hé thong hai 1o xo. . -
\Nt = \.?th+Wt2 = Ekx +§k X,
= é 150 (0,02)* 1 -300(0,01)* = 0,045 (J)
‘ z

dinh, dau dudi treo qua cdu m = 100g. Ban ddu qua ciu
¢ vi tri cdn bing, sau d6 tha cho qud cdu chuyén dong.

H.22.4 Chon goc thé nidng trong trudng va thé nang dan héi tai
vi tri cdn bing.

k
1 m ki m Kz ky kg i N
m M g:':::::' MWM;;Q, 30.6 Lo xo k = 50N/m dat thing ding, dau trén cla 15 xo ¢6
@ Kz @ @

GIAI a) Ching minh rang thé nang cia hé qua cau va b xo
) Triromg hop 1va 2 : khi qua cau & cdch vi tri can bang mot doan x la
a ' 4 W = lkxz
Do bign dangciamdiloxo: x; =Xy =X = Jem. t 2
Th& nang dan hoi cua he : b) Tinh th& nang cia hé tai vi tri ban dau.
1, 1 ,
wt - th + \Nt2 = Eklxl + Ekzxz GlAT
a) Khi m d vi tri can bing O:
=1 150, 0,032 + ; 300 . (0,03)* = 0,2025(T) P+Fy =0
2

LT
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= mg-kx, = 0 (1)

trong ldo x, la d(l) gian
cta b xo 0 vi tri can bang.

o (vice) | Xét khi m Chu‘y(‘;n dong,
g vi tri cach O mét doan x.
x Thé nang clia h¢ sé bang
comg do trong lyc vh lyc dan
h bx hoi thyc hién khi m di
chuyén tir vi tri dang xét vé
H22 vi tri goe (vi tri can bingO).
1 20
W, = Ap+ Ay = -mgx+ ;k [(x” + x)° - x“:\
1 2 _l_ kx‘.?. _1'1-(}(2
W, = —mgx+£kxn+kxx“+2 B

K&t hgp vdi phuong trinh (1), ta suy

v) Tai vi tri ban déu :

X = =X =

t

ra diéu phai ching minh :

-mg

k

2 2
= W = l . m g = 0,0IJ
2

k

Chuiv s Ta co the su dung tinh chat "thé nang cua mot hix

nhau sé chénh léch nhau mét hivng s& thé nang nao dé" da clufng munh eaua.

Hoe sinh hay tu thue hién didu nay.

50

khi chon cac ghe khac

B BAI TAP LUYEN TAP

30.7 .

Vat khai lugng m = 100g roi tir do khong van téc dau.
Cho g = 10m/s®.
a) Bao lau sau khi bat dau roi, vat cé doéng nang la 5J ?
20 ? .
b) Sau quang duong voi la bao nhidu, vat ¢6 dong ning la
1d 7 47 ?
7 ps:a)ls;2s

7 b) Im ; 4m
Doan tau m = 5 tin dang chuyén déng vdi van tdc
v,=10m/s thi hdm phanh, lyc ham F = 5000N. Tau di
thém quang dutng s roi ditng lai. Dung dinh li dong nang,
tinh cong cua lyc ham, suy ra s.

£s: -2.5.10° ; 50m

O to khoi lugng m = 1 tan, ban dau chuyén dong trén doan
duong AB = 100m nim ngang, van téc xe tang déu tit 0
den 36km/h. Bi€t lyc can trén doan dudng AB bang 1%
trong lugng xe.

a} Dung dinh li ddong nang tinh céng do dong co thuc hién,
suy ra cong suit trung binh va luc kéo cua ddng cd trén
doan dudng AB. )

b) Sau dé xe tit mdy, him phanh vi di xuéng doc BC dai
100m, cao 10m. Biét van tdc xe ¢ chan ddc 1a 7,2km/h.
Ding dinh li ddng nang tinh cdng cua lyc can va lyc can
trung binh tic dung lén xe trén doan dusng BC.

fs - a) 60kd ; 3kW ; 600N
bh) ~148kdJ ; 1480N

Vién dan khdi lugng m = 60g bay ra khoi ndong sing vdi
van toc 600m/s. Biét nong sing dai 0,8m.

a) Tinh dong nang vién dan khi rgi ndng sing, luc day
trung binh cua thuéc sing va cong suiit trung binh cia méi
[an ban.

b) Sau dé vien dan xuyén qua tam gb day 30cm, van tdc
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30.11

30.13

30.14

52

giam con 10m/s. Coi déng nang dan trude khi dam vao gob
la khong déi. Tinh lyc can trung binh cia go.
¢} Pan ra khoi tAim gd d d6 cao h = 156m. Tigh van tdc dan
khi cham dat. Bo qua suc can cua khong khi.
d) Sau khi cham dat, dan lin sau vao dat 10cm. Tinh lye
can trung binh cua dat. )
Bo qua tdc dung caa trong hyc so véi lue can.
ps-a) 10,8 kJ ; 13500N ; 4050kW
b) 35990N ; ¢} 20m/s ; d) 120N

Giai lai bai 30.2 cho truiing hgp thang may chuyén dong
thang tir trén xudng.
Hai may bay chuyén dong cling chidu trén cung mot dudng
thing véi cac van tdc v, = 540km/, v, = 720km/h.
Maiy bay II bay phia sau bAn mdt vien dan m = 50g vdi van
téc 900km/h (so vdi may bay II) vio may bay trudc. Vién
dan cAm vao may bay I va diung lai sau khi di duge quang
dusng 20cm (d6i véi mdy bay I). Dung dinh li ddng nang va
dinh luat IIT Niuton tinh lyc phd trung binh cua vién dan
lén may bay 1.

ps: 11250N

Hon da khoi lugng m = 200g duge ném tir mat dat, xién
goe o so véi phudng ngang va 1oi cham dat & khoang cach
S=5m so vdi phuong ngang sau thui gian chuyén dong
t=1s. :
Tinh cbng cia hyc ném, bé qua lyc can cua khong khi.

18 - 5,0

Mot nguvi dat sing theo phudng ngang roi {an lugt ban hai
phat vao mét bic tutng cach dau sing khoang x = 60m
theo phudng ngang. Sau phat dan 1, ngudi ta dat trudc mflj
sing mot tdm gd mong thi thay vien dan II cham tudng &
didm thap hon vién dan I khoang/ = 1m. Biét van tdc ban
dau clia dan la v, = 300m/s va khoi lugng d‘an m = 20g.
Tinh cong do dan thyc hién khi xuyén qua miéng go.

s - 750

-

30.15

30.1

g

J0.18

Mot & to chuyén dong nhanh dan
trén dugng nam ngang.

Sau khl\d] dugc guéng dutmg 8., xe dat van téc v. O cusi
(10{%11 duting S2 ké tiep, xe dat van téc 2v.

Bi?t lue ma sat gitta xe v mat duimg Ia khong doi.

Hay so sdnh cong cia dong cd xe trén hai doan duong, so

sanh : i6t cong suit cha do
! Si, S2 va cho bi€t cong suit cha dong cd xe c6 thay déi
khong ?

déu khong van tdc dau

ns:A,=3A;8, = 33, ; thay déi
Mot ngusi ding tréen xe dung yén va ném theo phuong
ngang mot qua ta khoi lugng m = 5kg, véi van téc v,=4m/s
doi véi Trdi dat. Tinh céng do ngusi thye hign néu khai
lugng xe va ngudsi 1a M = 100kg. Bo qua ma sdt.

by -42]

A
30. d 3 - ate iR n nr .
w Vat nang khéi lugng m, = lkg nam trén tAm van dai nAm

ngang khoi lugng m,, = 3kg. Ngudi ta truyen cho vat nang
van tde ban dau vy = 2m/s. .

Hé s6 ma sat gida vat va van la k = 0,2, ma sit gita van va

san khong dang ke. .

Ding dinh luat bao toan déng lugng va dinh 1i dong nang
. - . . - a A , y . ’ ’

tinh quang dutmg di cua vit nang doi vdi tam van.

v 0,75m

T;:.}.n van khoi lugng M dang chuyén dong déu trén mat
phing ngang 'kho_ng ma sat vdi van téc v, Dit nhe nhang

M

lén tAim van mot vat khai luong m = -
2

Hé s6 ma sdt gita vat va van la k.

H(‘ji vat s& trugt trén van mot khoang bao nhiéu néu khi

tiép xic vdi van, vat cé van toe ban dau :

a) Bang khong.

b) Bf“mg 2v;, cung chiéu chuyén déng cia van.

c) Bang 2v, nguge chiéu chuyén déng ciia van.

ns:a) vy / 3kg s b) va/ 3k ; o) 3vi/kg

fogs ]



30.19’

30.20

) ) Vs

30.22

LL

Hé quy chigu _g%’m v6i khoi tam G cia hai chat ditm m, m,

(cO van toc v Vz) va ¢6 phuong khong dbi goi lh he quy
chi#u khai tam (hé G). Ching minh :
- — -
a)Vantoccia Gla vg = (myv, ¥ m,v,)/(m + my
b) Téng dong lugng cua hai chat dlem trong h G 'bang 0.
¢) Dorig nang W, cua ching trong he G lien hi vai dong

nang W, trong hé el boi :
! 2
W, = W + (m1 + my)vg

d) Suy mng cac két qua trén chon chat diém.

Tinh thé nang cia mdt khoi nude co thé tich 0,5m” & dinh
mot ngon thac cao 10m so vdi chan thac.
Bo qua kich thude cua khéi nudc.

Hs :50kd

Treo mot vat nang vio mot 16 xo e ké, kim lye ké chi sb
4. Tinh th& nang cua o xo luc k& lic nay, biét lye ké chia
46 ra Niuton va khoang cach gita hai do chia lién nhau 1a

S5mm.
fs A40md

Cho hé thong nhu hinh : m, = 1kg, m, = 1, Hky. Bo qua ma
sat, khoi lugng day va rong roc. Tha cho

hé chuyén dong vat my, khi di len hay di
xuong ? Khi vat m, di chuyén 1m, tim
do bign thien thé nang cua hg, suy ra

cong cua trong hrr
Cho g = 10m/s>.
Ny 2,5d

m
' ( 30.23 ‘ Lo xo k = 100N/m dau trén ct

dinh, dau dudi treo qua cau
m=100g. Qua chu chuyén dong
theo phuong thang ding va o
thé risi xa vi tri cin bang md
khoang ldn nhit la A = Zem.

H.226"

@-\\

Bo qua suc can cua khéng khi.

a) Tinh do gian cta 1o xo & vi tri can bang.

b} Tinh thé nang cia hé qua cau, 1o xo khi glia cau & vj tri
can bang, vi tri thap nhat, vi tri cao nhit, néu :

— Chon goc th& nang trong luc tai vi tri qua cau & thap
nhat, goc thé nang dan hoi khi lo xo khong bign dang.

— Chon géc thé nang trong luc va dan hoi déu o vij tri can
bing clia qua cau. '

ns:a) lem
b) 0,025J ; 0,045d ; 0,045 va 0; 0,02J.

Hai 16 xo0 k; = 10N/m,
k, = 15HN/m, chiéu dai
tu do Iy =1, = 20cm.
Cac 1o xo mot d’iu gin ¢t 0 :-h
dinh tai A, B, mot dau Co
noi vai m. .k m o
Biét AB = 50cm. A B

Bo qua kich thude cta D
nt. Bo gqua ma sat.

a) Tinh do dan cua moi
I6 xo tai vi tri can bang O.
b) Kéo m léch khoi vi tri can bing doan x = 2em. Tinh thé
nang dan hoi cua hé hai 16 xo tai vj tri x.

Chon goc thé nang tai vi tri can bang.

H. 227

Hy:a) 6em ; 4dem
b) S5md

Hai lo xo k;, = 10N/m,
k, =20N/m, chidu dai tuy do
4 —24cm l, = 15cm. ,—g
Cac 16 xo mot dau gén cb dinh tai K, mI
A, mdt dau ndi véi m. Bo qua kich 2%
thude cua m. ' e
a) Tinh d6 bign dang cua moi la xo
tai vi tri cAn bang O. H.22.8




b} Kéo m léch khoi vi tri can bing doan x = Z2cm. Tinh thé — Céc thidu -
nang dan héi cia hé hai 1o xo tai vi tri x. Chon goc thé

nang tai vi tri can bang. ‘o Ha o .
g ® Hée gom vat ning + 10 xo nhe + Trai Dat - X
Ds :a) Gem ; 3em m
h) GH]J 1 5 N —
W = “mv™ + lkxz + mgh h v
P ~rr e . e it
20.26  Hai 1o xo k, = 0,2N/ecm, k, = 0,6N/cm ndi voi nhau vi noi
vai didm cb dinh A. Vat m = 150g treo ¢ dau hai ® Hé gom vt ngng + Trdi Dat : H.23.1
b xo (H. 22.9).
a) Tinh dd bién dang cia moi 1o xo tai vi tri can W o 1 mv? + meh
N . fe]
bang O. 2 : :
b)Y Kéo ma lech khdi vi tri can bang doan x = Zem. m %
Tinh thé nang cua hé tai vi tri x. Chon v
goc thé nang tai vi tri can bang. 2. Subao 10an : h
s - 7.Hem ; 2,5em . .
b 3med Hé kin, khong ma sat :
H.232

§ 23. PINH LUAT BAO TOAN CO NANG

. . . [I. Ap dung vio con li¢ dom
A.TOM TAT GIAO KHOA

Theo djnh luiit bao toan
¢O nang :

I. Dinh 1udt bio toan co ning

e 1. Conang

_ : ‘“mvz + mgh = mgh,, + 1 mvﬁ
— Pinh nghia: 2 9

W:Wd+wt

5() 5'7



B. HUONG DAN GIAL TOAN

Bai toan 31 Giti b toan e hoe biing dinh ludd

o toin ¢co nang,

- Cong thie tong quat :

_ 1 . 1 . 1 9
W, = W, = —kxﬁ + mgh, + = mv:f g k_x + mgh, + — mv)
2 F T e -2 2
- Truc‘mQ hop ap dung :
o o . —> - —> - . .
e Chico P = mg , F = -kx tdc dung len vat.

e Luc thay doi.
e Dinh luat bao toan dong lugng khong ap dyung duge hoac
khong du dé giai bai toan.

B BAI TAP THi DU

31.1 Vat nhd m duge truyen van tde ban dau theo phudng ngang
v, = 10m/s tu A Saa dé m di
len theo doan dutng tron BC

0 tam O, ban kinh R = 2Zm,

:I:)‘* phuong OB thang ding, goc

> RLT_ a = BOC = 60° va m rai
M xudng tair D. Bo qua ma sit va
4 e - A suc can cua khong khi. Tinh van
toc cia m tai C, dd cao cuc dai

H. 23.4 cua m (ké tir C) va chigu dai CD.

a) Tinh van téc cuam tai C

Do khdong ¢6 ma sat, chuyén dong cua m tudn theo dinh luat bao
toan cd nang.

Chon gbc thé ning trong trutng ¢ B.

Wp = We
2 L 2
Emvu = o mv, + mg (R - Reosa)
v, = \/vj ~ 2gR (1 - cosa)
v, = V80 = 8,9 (m/s)

Sau khi roi C, m chuyén déng nhu
vat duge ném xién vdi van toc dau

v., v, hgp vdi phuong ngang géc

« = BOC = 60°

H.2% 5

b) Tinh do cao va tam xa trong chuyén dong nén xién :
Trong he toa do Cxy ;
2 2

* vy—vcy= —2g.y

Tai noi m dat do cao cyc dai : v, = 0

2 2 .
v vsin“a
cy
2g 2g
* y = - -1— gt2 +v .t
2 <
o 2v 2v sina
TaiD:y=0=>t=_—F=_7F
g g
2visina . cosa
a 3C .
- CD=v .t =" = 40V3m
g
CD = 6,9m

Cheiy - Néu nhd. ban doc ¢ the su dung cic cdng thite tinh db cao va tAm xa cla
chuvén dong ném xién.

L



31.2 Qué cau nho khdi lugng m treo d dau mot sgi day ,théu dai
{, dau trén cua day co dinh. Kéo qua cau ra
khoi vi tri can bang dé day treo lech goc «, vdi
phuong thiing ding roi buong tay. Bo qua sdc
can cua khong khi.

a) Tinh van téc qua cau khi day treo hgp vdi
phuong thang ding goéc a va van toe cuc dai
ctia qué cau khi chuyén dong. )
b) Tinh luc cang cua day khi day treo hgp le‘
phuong thing ding géc « va lyc cang cvc dai
H.23.6 ciia day treo khi qua cau chuyén dong.

a) Tinh van téc cua m .

Chuyén dong ctia m tuan theo dinh luat bao toan cd nang.

Chon goc thé nang trong truong tai B (diém thap nhit trén quy
H o ol v

dao chuyén dong cua m).

0 + mg(l - lcosa) = lmv2 + my(/ - leosa)
2

2
Van toc cia m tai mot diem trén

quy dao :

A v = \/TZg]((,o;iTowc“)

H.23.7
Van toc v sé dat cyc dai khi cos @ =

= 1 hay = 0 {vj tri thip nhat

B cia m khi chuyén dong).

Voox = \/5;;71(1 — cosa))

b) Tinh lic cang ciia day )
Phuang trinh chuyén dong cita m, theo dinh luat IT Niuton

| ﬁﬁ- ? = m;
Chiéu phuong trinh 1én truc hudng tam tai M :

g
-Peosa + T = m
l

2

- v
= T = mgeosa + m-—
{

Thay gid trji cua v tif phan trén vao phuong trinh v rit gon, ta
suy ra :

T = mg (3cosa - 2cosay)

Lyc cang T sé dat cyc dai khi cosct = 1 hay a = 0 (vj tri thap
nhat B cua m khi chuyén dong.

T = mg(3 - 2cos )

31.3 Qua cau nho khéi lugng m
lan khéng van téc dau tu
noi ¢6 dd cao h, qua mdt
vong xiéc ban kinh R. Bo
gua ma sat.

a) Tinh luc do qua cau nén
len vong xiéc d vi tri M, xac
dinh- boi goéc « nhu hinh
23.8.

b} Tim h nho nhat dé qua
cau c6 thé wvugt qua hét
vong xiéc.

61
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GIAI
a) Luvec nén
Pé xac dinh lyc tic dung léen m
tai vi tri M, ta cAn xdc dinh van
tédc cua m tai vi tri M.
Ta ap dung dinh luat bao toan
cd nang cho m & hai vi tri A, M :

W, = Wy

A

H.23.9

1
mgh = mgR(1 + cosa) + Emv

.
A

Vantdcciamtai M:v = \FZg [h - R(1 + cosa)]

Phudng trinh chuyén dong cia m trong vong xiéc
-
1_7’ + I—:T = ma

Chiéu phuong trinh lén truc hudng tam tai M ¢
2

Peosax + N = mY
R

Luc do qua cAu nén lén vong xidc c6 @d 1on bang lye dam hoéi cua
vong xigc tdc dung 1én qua cau :

2
N = mY— - mgeosz

R

m

N = — 2glh - R(1 + cosa)] - mg . cosd
R

h
N = mg g‘—2 ~ 3cosa
R

62

by Do cao h .
) min

Dé c6 the vugt qua hét vong xiéc, qua cau phai ludbn nén lén vong
xieée khi chuyén dong, nghia la N> 0 vdi moi vi tri gée «.

Tu biéu thie N, ta thay N nho nhat khi cose = 1, « = 0 (vi tri
qua chu d cao nhitl trong vong xiée).

Ditu kién dé qua ciu qua hét vong xiee

' 2h
Niin = mg Eﬁ5 > 0
= h = 25R

Trong thye té, do ma sit va sic cin cia khong khi nén h sé phai
vo gia tri Idn han 2,5R.
31.4 Cho hé nhu hinh 23.10,
m;, = m, = 200g,
k=0,5N/cm. Bo qua do gian
cua day, ma sat, khoi lugng
day V;'l rong roc ; g =
10m/s~.
a) Tim dd gian cua lo xo ¢ vi
tri cin bang.
by T vi tri cAn bang, kéo
m, xuong Gem theo phuong
thang duing rdi buong tay.
Tinh van toéc ciac vat khi H. 2310
chung di qua vi tri can bang
va khi 1o xo ¢6 chidu dai ty nhién.

GiAl
a) Do gian :
Khi m,, & vi tri cin bang :
= - > -, —
P2+N+Fdh+T = ()




Chiéu phuong trinh lén phuong ngang : Fo -T=0.
trongdé: T = P, =mg
Fqn = kx5 %, la do gian cua lo xo d vi tri ¢an bang.
_mg 02,10

= Xy F -0
k 50

= 0,04(m) = 4(cm)

b) Van toc :
* Cdach 1 : chon goc thé nang trong truong ¢ vi trf can bang cuia
cdc vat, goc the nang dan hai khi 1o xo khong bien dang.

e Ap dung dinh luit bio toan cd ning cho he d vi tri cic vat bat
dau chuyén dong va khi ching qua vj tri can bang :

W, =W,
1y L . ] .
m,gh, + lkx‘f + l(ml + m.))v'f = m,gh, + lkx‘j + (m, + mz)vj
2 2 - 2 2
1 2 |- 2 1y .
0,2.10(-0,06) + =.50.(0,1)* + 0= 0 + = . 50(0,04)" + (0.2 + 0,2}v,
2 2 2

Ta tinh dude van tbe cde vat ¢ vi tri can bang :

v, = \/0_,4—5; = 0,67 (m/s)

. Ap dung dinh luit bao toan co nang cho hé, d vi tri ciic vat bit
dau chuyén dong va vi tri 1o xo ¢6 chiéu dai ty nhién :

W, = W,

1, 2 1 2 1ooe 1 2
m,gh, + —kx] + ~(m, + my)vy = myghy + —kxip oy my)vy

2 2 2 2

1 : t ‘ Gyl
0,2.10(~-0,06) + ;.oo.(o,lr’ +0 = 0,2.10(0,00) + 0+ (0.2 +02)vy

64

Ta tinh duge vin toc cac vat khi 1o xo e6 chitu dai ty nhien

v, = V0,25 = 0,5(m/s)

* Cach 2 : chon gdc the nang khi hé & vi tri can bing, ta chung
minh duge thé ning cia hé la :

W, = %kx?‘
trong do, x la d6 bién dang cta 1o xo, tinh tir vj tri can b'ﬁ'ng.
] W1 =W,
1

2 1 : Y .
—kx7 + —(m, + m,) v? o= lkx.“ + l(m + m,) vi
o 1 20V 2 1 2) Vo
2 2 2 2

1 . 1 .
5 50 (0,06)° + 0 = 0 + 502+ 0,2)v>

> v, = V0,45 = 0,67 (m/s)

oW, =W,
1 . . . '
_kx*l" + l(m1 + m_))vf = lkx‘i + l(m1 + m.,)vfi
2 2 ~ 2 72 T
1 - 2 _ 1 2 1. oye 2
—.50(0,06)% + 0 = —.50(0,04) + ~(0,2 + 0,2)v3
2 2 2 ‘
= v, = V0,25 = 0,5 (m/s)
31.5 | Cho h¢ nhu hinh 2312, m, = 2kg, M2

m,=3kg, g = 10m%, v, = 0. Bé qua ma

sat, khoi lugng day va rong ree. Day

khong dan. Tinh gia tdc chuyén dong

cua hai vat ; giai bang : '

a) dinh li ddng nang. ™
b) dinh luat b#o toan cd nang. '

H.23.12
GIAT
Goi vaAn téc cia m; va m, sau khi di duge mot
doan dutng la v.
L T AAT L Ars bl s pa
~ T LA B =T L") ‘UIIVILI‘}

Th



a) Su dung dinh Ii ddng nang.

Do bién thién dong nang cua hé
(m; + m, + day) se bang cong cua

trong luc P,
My
Wa _Wdo B Apl
e
A
| my 1 ) 7
- —(m + myyv" -0 = +mgs
1,:.
m
: 1
vi = 2 — g s
m; +m,
H. 23.13 2
oA P . L2 2 2 s
Biéu thic cd dang : v -vj, = 2.a.

Vay gia téc chuyén dong cla cac vat trong hé la

n,
a =

m, + m2

b) S dung dinh lnGt bao toan cd ndng.

Chon gc thé niang cia he & vi tri ban diu cua moi vat.

Tacod:
W, + W, = Wt + W,
) 0
1 + : v2
0+0 = mlg(ws) + —(m, m,)
2
" m
ve =2 —_— s
m, + m,
m,
-Tudng ty chu a, tasuy ra a = —————. g

m, + m,

606

31.6 Mét gii ABC nhe gin trén mot d€
c6 khéi Jugng m, nhu hinh 23.14.
Tai A, nguiii ta bude mdt day nhe
chiéu dai 7 = 1,2m, dau day treo
mot qua cau khoi luong m,,. D& co
thé chuyén dong khong ma sit
trén miat phing ngang. Ban diu
dé nam yén con qua cau dude
nang léen dén vj tri day treo nim
ngang 1oi buong khong van toc H.23.14
dau. Tinh van téc cla d€ hic qua

cAu xudng dén vj tri thap nhat, biét chieu dai I < BC
va m;=2m,.

GIAL -

Hé thong gom qua cau va A& sé tudng tac vdi nhau (qua day ndi)
va cing chuyén dong. D& xac djnh van tdc ciia qua cau va clia dé, ta
phai st dung dong thdi dinh luat bao toan dong lugng va dinh luat
bao toan co ning.

Goi van toc qua cau va d€ khi day treo thang ditng fan lugt 1a vy,
VI.
. —= - . . . u . £ .

Ngoai lyc P, N tac dung 1én hé déu co phuong thang ditng nén
xeét trén phudng ngang Ox, theo dinh luat bao toan dong lugng, ta
co

0= myvy, + myv,,
= 0=myv, -m,v, (1

Chon gbc thé nang trong truding tai vi tri thip nhat cia qua cau,
theo dinh luat bao toan co nang, ta ¢é :

Y

W,=W

1 2 1 2
ngl = —myv] + -n,v, (2)

2

[S™]

67




i
Tit (1), tasuy ra v, = —Vy,

1
! thay vao (2) ta tinh duge v, -

1112

Zmi
. gl

— L

ml(m1 + m,)

Thay m; = 2m,, va gia tri g, [ vao, ta dugce :

vy = 2m/s

m BAI TAP LUYEN TAP

31.7

31.8

68

Vat khéi lugng m = 100g duge ném thing ding tur dudi len
véi v, = — 20m/s. S dung cdc phudng trinh ¢ huyin dong clia
vat nem ding, tinh thé nang, dong nang vii ¢ niing toan

phéan cua vat :

a) Lic bat dau ném.

b) Khi vat len cao nhat.

¢) 3s sau khi ném.

d) Khi vat vita cham dat.

So sdnh cac ket qua va két luan.

Chog = = 10m/s2.
py:a) 0:200 , 20d
h) 20 ; 0;20J
) 16d ; 5d ; 20d
dy 0; 20J ; 20d

Mot vat dugc ném thang ding lén cao vdi van toc Tn/s. Bo
qua sic can cua khong khi. Chog = 9, 8m/s”

a) Tinh d6 cao cyc dai ma vat lén tdi.

b) O dd cao nao thi thé nang bang dong, nang

gip 4 [an dong nang ?

? Thé nang

fs:a) 2,5m
b) 1,26m ; Z2m

31.9

31.10

31.11

31.12

Mot vat duge ném xién gic « vdi phuong ngang. Tim lign
hé gita thé nang va dong nang cua vat & diém cao nhit.
Khi nao thi ching bang nhau ?

Mot qua cau nho lan
trén . mat. phang
nghiéng, « = 30°,
v,=0, AB = 1,6m,
g—l()m/s . Bo qua
anh hudng do ma sat.
a) Tinh van toc qua
cau d B.
b) Tdi B qua cau roi
trong  khong  khi.
Tinh van téc qua cau
khi sip cham dat biét
B g cach mat dat h = 0,45m.

DS aYd m/s

~ b)6.08 nvs
Hai vat cé khoi lugng téng cong

FH.23.15

m, + m, = 3kg dugc ndi bang day
qua mot rong roc nhe. Budng cho
cdc vat chuyén dong, sau khi di
duge quang duang s = 1,2m moi my
vat ¢6 van toe v = 2m/s. Bo qua
ma sat. Diung dinh luat bao toan H.2316

cd nang, tinh m va m,,.
Chog = 10m/s®.

hy: 1,25kg ; 1,75kg
Day dong chat chiéu dai 7 = 1,6m
c6 trong lugng, viat qua mot rong
roc nho khong ma sat va nam yén.
Sau do day bat dau trugt khoi
rong roc véi van téc dau v, =1m/s. H2317




Tinh van toc day khi day vita roi khoi rong roc. 31.17  Day treo vat nang duge kéo nghigng mot goc bao nhidu d‘;é

. . hy - 3m/s ' ;<hi qua ‘f‘i tri cin bing lyc cang cua day ldn gap doi trong
@ Vat nang trugt trén mot san nhan vdi van toc v, = 12m/s ye vat nang.

di 1&n mdt cau nhay dén noi cao nhat ) b5 - 60°

nam ngang vi 10i khoi ¢au nhay. Do @ Treo vat m = 1kg vao dau mot sgi day roi kéo vat khdi vi

caoh cua cau nhay phai l:'l- l.mnhnhiéu tri (‘fll.l bing dé’i day treo hgp véi phuong thang ding go’f;

dé tam bay xa s dat cye dai 7 Tam xa «,. Dinh «, @& khi budng tay, day khong bi diit trong

nay la bao nhiéu ? qua trinh vat chuyén dong. Bigt day chiu luc cang toi da

ayvo3,0m o 7,2m 16N = 10(3 - ‘/5) Nvaa, = 90°.

H.23.18
31.14* Ong hep kin tiét dién déu hinh vuéng canh /, niim trong ps:a, < 45°
mit phing thang ding. Ong chia day h_ui loai chat 31.19  Hon dd m = 0,5kg bude viio mot day dai 7 = 0,5m quay
jong thé tich bang nhau va khong trdn lan duge vao trong mit phang thang ding. Biét lyc cang cua dé:ly d diém
nhau, khdi lugng riéng p; vap, (p; > p,). Ban dau thap nhat cia quy dao la T = 45N, Biét tai vi tri van téc
khdi chat long p, chi®m phan trén cun ang. Tai mot hon da ¢6 phuong thang ditng hudng lén thi day dit. Hoi

hon da sé 1én téi dd cao bao nhiéu sau khi day it (tinh tir

thisi diém nao dé, cac khdi chat long bit dau chuyén _ _
nai day biat dau ddt) ?

doug trong ong khoéng vim toe dau. Tim van tdc cyc

dai cia chiing. Bo qua ma sat. : Hy: 1,5m
H.23.19 L 31.20  Hai vat A ¢c6 m, = 1,5kg
ps:v = V3lg(p l :l_/—);)/Q(pl + py) vi B co m, = 0,45kg ctteiitiis
budc vao cac sg¢i day treo
31.15* Ba qua cau nho gidng nhau duge ain chit viio chinh gitta va trén mét thanh don nhe -
hai dau thanh nhe chiéu dai /. Dung thanh chidu diti hai nhanh m}; € £ 7490,
thang ding va buong tay. Bo qua ma sit. Tim don l, = 0,6m, ,{2 = 1m. S
van tdc qua cau trén khi né sap va cham vai mat A dat trén sin. Can dua B
phing ngang néu : day treo B nghiéng géc « N A

(so vii phuong thing
dirng) nho nhat  bao
nhiéu dé sau khi buong H.23.21

tay, A c6 thé nhac khéi ban ?

a) qua cau dudi cé mot truc quay vudng goc vdi
mat phing hinh vé va gan chit véi mat dat.
b) hé chuyén dong tu do. -

f1s - a) 2\/?32:%

-~

H.23.20 . - s - 60°

31.16 ¥ Viéen dan m; = 50g bay theo phudng ngang vdl van toe ;rzk Dav nhe kh . b ;
v,=20m/s dén cAm vao vat m, = 450g treo ¢ dau sgi day " Wy _llk? kh-ong gian chieu dai ] = 50cm treo vat nang nho.
Ban dau vat nang ding yén & vi tri can bang. Hoi phai

dai 7 = 2m. Tinh géc « ldn nhit ma day treo léch so voi - At A A g -
truyén cho vat nang van tdc toi thidu bao nhidu theo .

2 ; , i vién dan cAm vao m,,. £6 ob the ;
phuong thang ding sau khi vién dan cam 2 phuong ngang dé 6 c6 thé chuyén dong tron trong mat
ps : 26 phang thang ding. . £s. bm/s
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31.22

Prrririmrlrial

Mot 6ng khoi lugng M chia vai giot éte duge it kin bang
mot ndt khoi lwgng m vh treo bing day
chigu dai /. Khi dét néng ong, hai ote sé day
t nit bat ra. Tinh van tde toi thiéu eia ndt dé

% dng ¢6 thé quay tron trong mat phang
thiing dung quanh diém treo.

31.23

(31.24>

H23.22

fy: v = M\/?3—gl

m

Qué ciu m treo ¢ diu mdt thanh nhe, cing va manh, chiéu
dai thanh / = 0,9m, thanh c6 thé quay tron trong mét
phing thang ding quanh tre qua dau trén cua thanh. Can
truyén cho m van toc tdi thidu tai vi tri cin bang theo
phuong ngang la bao nhleu & m c6 thi chuyin dong hét
vong tron trong mit ph’mg thang ding ?

Py Gm/s

Qua cau khoi luoug m treo & diu mot s¢i day chieu dai
dau trén cia day b dinh. Qua chu nhan duge van toe ban
dau v, theo phuong ngang tai vi tri cin bang. Bo qua sdc
can cua khong khi.

a) Tinh van tde va lye cang cua day tai vi tri day treo hap
vdi phu’(mtf thang ding goc «c.

b) Bigt vo = 3gl. Tim do cao cuc dai hy mi qua chu dat tdi

(tinh tu vi tri can hang) trontf chuyén dong tron. Do ca
cye dai H,, ma qua cau dat tdéi trong suiit qua trinh (huyen

dong la bao nhigu ?
Ds:a)v = \./v?l 201 coxx)

i

mvr
T = " + mgtdcose - 2)
{
) 401
by 4] AU
3 27

31.26

31.27

31.28

Vat nang m treo vao diém cé dinh O bdi mot day dai /=1m.
Tai vi tri ban dau M, day treo hgp vdi phuong thang ding

goe «, = 607, I‘)gll’dl ta truyén cho vat van toc Vg = dm/s
theo phtrdno' vuong goc vdi day, hudng xuong, v“ nam trong

mit. ph?m g thang ding.
a) Dinh vi tri M tai d6 luc cing cua day bang khéng va van
toc v cwa vat tai do.
b) Tim phuong trinh quy dao cia giai doan chuyén dong k&
tiép cua vat cho dén khi day cang trd lai. Ching to rang
quy dao nay di qua diém thip nhat clia-chuyén dong tron.
Suy ra thdi gian vat vach quy dao noi trén.
fHs-ara = 1207 ;v = 224m/s
+)
by = -4x~ + Vi3x
° t = 0,77s.

Qua ciu nho M khéi lugng m = 100g duge treo tai A bdi
mot day chidéu dai / = 8lem! Tai O thap hon A khoang /2
co mot chiée dinh, AO ¢6 phusng thang ding. Kéo qua cau
dén vi tri ddy AM niim ngang vi budng tay.
a) Tinh lye cang cia day ngay trude va sau khi vudng dinh.
b) Hoi ¢ diém nao trén quy dao, luc cang cia day treo bang

? Sau dé qua cau chuyén déng thé nho, 1én téi do cao 16n

nhat bao nhiéu ?

Hy:a) 3mg; Smg
by 2L . parabol ; 251/27
6

Qua cau treo ¢ dau mot sdi diy. Truyén cho qua cau & vi tri
canf him ¢ mot van téc dau theo phuong ngang. Khi day treo
nghiéng géc « = 30° so vdi phuong thang ding. gia téc qua
¢iu 6 hudng nam ngang. Tim géc nghieng cye dai ciia'dﬁy.

voa = 43°

Qua cau khai lu'OnU' m treo ¢ (f‘lu sgi day, chuyén déng tron
trong mat phang thang ding frén mét thang may. Thang
dang di xuéng nhanh dan déu vdéi gia toc 2g. O vi tri thap
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nhit cia qua cau trong thang mdy, lyc cang day bang 0.
Tinh luc cang day khi qua cau ¢ vi tri cao nhat cua quy dao.
fiv: T = 6mg

31.29 Qua ciu nho treo ¢ dau mot day nhe. Kéo qua cau khoi
phudng thang ding dé day treo nghiéng géc 90° roi budbng
tay. Tai thoi diém qua cau qua vi tri can bang, diém treo
cla n6 chuyén dong tir dudi lén vdi gia toc a. Hoi day sé

lech khai phuong thang dung géc 16n nhat bao nhiéu ?

5 - (¢ = arccos

at+g

31.30  Qui chu treo ¢ dau day co thé chuyén dong tron trong mat
phing thang ding. Kéo qua cau cho day
treo lech goéc « roi budng tay. Khi qua cau
S, qua vi tri cAn bang B thi diém treo roi ty
do. Tinh « dé khi qua cau dén C, van tdc
cua qua cau d6i vai mat. dat bang 0.

’i’ ~ A
DY o = arccos (1 - f—\ = 78

4

@ Vat nho khéi lugng m trugt tit do cao h qua vong xiéc ban
kinh R. Bo qua ma sit.
a) Tinh lue nén cia vat lén vong xiéc
tai vi tri «. H.23.24.

31.32\, Vat nho bat dau trugt tu

31.33)

. ban c¢iu nhan ¢d dinh ban

A ¢6 dd cao h xudng mot
vong xiéc ban kinh R
khong van toe dau, Vong
xiéc 6 mdt doan CD hg
véi COB = BOD = «
OB thang ding.

a) Dinh h dé vat 6 the di

hét vong xite. H2325

b) Trong dieu kién & cau -

a, goc « la bao nhidu thi do cao h ¢é gia tri cyc tifu ?

¥

1

fis-a)h =R (1 + cosa + )
2cosa

by = 45°
Vat nho nam trén dinh cta

kinh R, vat duge truyén van
tée  dau vy theo phuong
ngang.

a) Binh v, dé vat khong roi
khoi bin ciu ngay tai thoi
di¢m ban-dau.

b) Khi v, thoa diéu kién
trong ciu a, dinh vj tri « nagi vat bat dau roi khoi ban cau.

hs-a)v < VgR

H.23286

2
, 5 vat o6 the ‘ 2 Vv
' b) Tmh. h dé vat o thé vugt qua b) ¢ = arccos |2 + 0
hé&t vong xiéc. 13 3gR
¢) Khi vat khong qua hét vong @ Vat nho khéi lugng m trugt trén mat
M (418 aid B 3 " e - - - . g Al
xiée, dinh vi tri « noi vat bat dau rii ban cau nh?m. ban kinh R. Tai t}ldl diem 3
vong xiéc hojic trugt trd xudng. ban dau vat 6 do cao h;; so vdi ddy ban
cau va ¢é van toc vy Tinh lyc nén cua
py:a) N = mg 2bh 5 go0u0 vat lén ban ciu %{hl né ¢ dp cao h < h, ;
va chua rdi Ban cau.
R a chua rdi b
2 x
. oh = 2 ) Yo y
H.23.24 b} h = 2,5R ; ¢} a = arccos PY s N = mg (Sh - 2h, - —) /R H.23.27
\ J : g
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31.35

A

(e - 1]

. -

-~

Qua cau khoi lugng m = 100g gin d dau mot 1o xo nam

ngang, dau kia cua 1o xo ¢ dinh, do
cing cla 16 xo k = 0,4N/cm. Qua cau ¢
thé chuyén dong khéong ma sit trén mat
c . phiing ngang. T vi tri cin bangQ, ngudi
! ta kéo qua chu cho 1o xo gian ra doan
OA=5cm roi buong tay. Qua ¢au chuyén
dong dao dong trén doan dudng AB.
a) Tinh chi2u dai quy dao AB.
H.23 28 b). Tinh van téec cue dai cua qua (au
trong qua tlmh chuyén dong. Van tde

nay dat ¢ vi tri nao ?

Ny a) 10em

b) 1m/s

Qua cau m = 50g gan ¢ dau b xo thing dung, dau trén cia
1o x0 & dinh, 46 ciing k = 0,2N/em. Ban dau m dugce gid ¢
vi tri 1o xo thiang ding va ¢6 chiéu dai ty nhién. Budong m
khéng van toc dau.
a) Tinh van tdc cia qua cau tai vi tri can bing.
b Tim do gian cyc dai cia lb xo trong qua trinh chuyén
dong. '

frs-a) v = 0,5m/s

b) Sem

Day nhe dan hoi chieu dai 7, mot dau cd dinh ¢ A Tu A,
mét chiée vong nho khoi lugng m, [ong ngoai soi
day va roi xudng khong ma sdt, khong van toc dau.

Likisgllcd A
Khi roi d&n dau B cua day, vong tiép tuc chuyen
<> domg va kéo day gian them mot doan A/, Tim hé sd
dan hoi k cua day.
—L‘_B ny: 2mgl! + ADIAL
31.38  Né&u dat qua can len dau trén cia motlo
H.23.29

76

xo dat thing ditng trén mat phang ngang,
1o so s bi nén lai mét doan x, = lcm.
Néu ném qua can do ti 46 cao 17.5cm
(d6i véi dau trén cia 1o xo) theo phudng

31.39

31.40

31.41

31.42

thang dung xudng dudi véi van toe dau )
v,=1m/s, 10 xo s bj nén lai mét doan tdi
da 14 bao nhigu ?

y:x = 7.8cm - -BEAm
Vat m = 100g rai tir dp cao h len mot
1o xo nhe, d6 cing k = 80N/m. Biét
l¥c nén cyc dai cda 16 xo lén san la
N=10N, chiéu dai 16 xo khi tu do la
!=20cm. Tinh h.

e

Hs: T0em
Vat m ban vao hai 1o xo nhe
mac ni tiep, dp cing k;, k, vdi
van toc dau v, nhu hinh 23.31, m %
Bigt nang lugng cuc dai cua lo
xo IT khi bj bién dang la E,
Tinh v,,.

9E, (k; + k)
N Vg =

mk1

H.23.30 -

-

H.23.31

Mot vat khéi lugng m treo vao mot 16 xo cé 46 aing k va
dat trén mot gid dd nhu hinh 23.32. J thai diém ban dau 1o
xo khong bién dang. Cho gia dd chuyén

dong di xudng vdi gia téc a (a < g).

a) Sau bao lau vat roi gia dg ? Khi nay k

van toc vit la bao nhiéu ?

b) D¢ gian cyc dai cua 1 xo la bao m

nhiéu ? )
ps:a)t=vY2m(g-a)/ ka H.23.32

v=a m(,,—a) /kq

_mg m‘/—z
k

b) x

(]

Hai vat khoi lugng m,, m, n6i véi nhau bang mot 1o xo co
dd cung k nhu hinh 23 33. Tic dung lén m, luc nén F
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thing ding hudng xuéng. Dinh F dé sau khi ngung 31.46
tac dung luc, hé chuyén dong va m, bj nhic khoi mat
dat.

oy F > m| + m,g

H.23.33

31.43 m

Hai vat khoi lugng m,, m, ndi vdi nhau
bang 1o xo do cuing k. Ban dau m, va m,
duge noi bang day sao cho 1o xo bi nén lai
doan /.

DPinh ! d& sau khi cit cf:“ly, hé chuyén dong
va m,, bi nhéc khoi mat dat.

byl > (2m) + mygk

Mot 1o xo bj nén gitia hai khai hop khoi
lugng m,, m, (o X0 khong gin
lién véi hai vat). Niu givt chat m,

m,, st bj day di véi

31.47*

va buéng m

van toc v.

Tim van toe m,, néu e hai vat déu

duce buong cho chuyen dong cung
. lde. Bo qua mitsat

2

135 v\/m] {m1 + mz)

31.45 Cho hé nhu hinh 23.36. Bo qua ma =it, di gian cua day,
khoi lugng day va rong roc. Biat Vg T 0 viv m, ('1}[1}?(']‘[ dong di xudng.
Trong timg truong hgp, dung dinh ludt bao toan cd nang, tinh gia
t&c chuyén dong cua moi vat.

m, m,
0. o
ny Y
n, + m.,
my mzsin(c
il, -
- ni tm,

my # s

my ) fom,

H.23.36

78

Hai ¢ doc cao day
phang gitng nhau, m
mdéi ¢ ¢ khoi +
lugng M, chiéu cao } ‘ ' h
H, c6 thé truot !
trén mot san nhan ’ f
nam ngang. Trén

dinh u I dat vat H.23.37

nho khoi lugng m, m trugt khoi u I khong van toc dau va di
len trén u II. Tim d cao cyc dai h ma m dat dugce trén
suon y II. Bo qua ma sat. Biét ti€p tuyén véi mat de tai
chan déc hudng nam ngang.

Vat m = lkg trugt trén
mit ngang vdi v, = bm/s
roi trugt len mot ném nhu
hinh 23.38. Ném ban dau
ding yén, khdi lugng.
M=>5kg, chiéu cao cia dinh
la H, ném c6 thé trugt trén
niéit ngang.

Bo qua mei ma sdt va mat mat dong nang khi va cham.

a) Tinh vin t6c cudi cung cua vat vh ném trong hai trudng
hgp H = Im hoac H = 1,2m.

b} Tinh Vg

H=12m. Lay : g = 10my/s2.

vs:a) 1,67 ms; - 3,33mf5s5; bm/s; 0
b) 5,37m/s

LS E

H.23.38

dévdiv, > v, , vat vugt qua ném cao
min

79
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§ 24. PINH LUAT BAO TOAN NANG LUONG

A. TOM TAT GIAO KIOA

~k Dinh ndt bio toan ning hng

— Co nang co6 thé bién ddi, chuyén hoa sang cdc dang nang
lugng khice va nguge lai.

— Nang lugng chi bién ddi thong qua twong tac gida cic
vat. Hé kin khong tuong tac vél mdi trudng ngoai, c6 nang
lugng téng cong khong doi.

E_)=E1c=AE=0

(i v

Cong la st do phin nang lugng bigén dai.

[5. Hidu snit cia may

E

) = L < 1
4 =

v

E_: nang lugng do may thyc hién (nang lugng ra)
v

E :nang lugng cung cAp cho mdy (nang lugng vao)
v

B. IIUGNG DAN GIAI TOAN

Giai bai todin co hoe hiing dinh lut

Bai toan 32

hao toan niang homg

Khi c6 sy chuyén hoa gida cd nang va cic dang nang lugng khic,
cdc lyc khong phai la luc thé da thyc hién cong.

«— Cong thic :

AW =W,-W, = A

(EA : tdng cic chng cia nhing hte khac luc thé)
— Higu suét :

Eoé ich a’Ecung c3p

B BAI TAP THi DU

32.1 Bua may nang vat nang m, = 50kg lén 46 cao Tm so vdi
mot dau coc va tha roi xudng nén vao dau coc. Coc c6
khéi lugng m,, = 10kg. B6 qua lyc can cla khong khi.

a) Mbi fan nén vao dau coc, m, nay lén 1m (so véi vi tri
dau coc trudc va cham). Bigt khi va cham 20% cg nang
ban dau bign thanh nhigt va lam bign dang cac vat. Tinh
dong nang vat m, truyén cho coc.

b} Méi [an nén, coc lin xuéng 10cm. Tinh Iyc can trung
binh cua dat.

c) Bda may dugc van éhuy_én boi mot ddng co c6 cong
suit 1,75kW. Dong co m‘an'lg"mI tit dau coc 12n d9 cao Tm
mat 5s. Tinh higéu suat clia dong cg.

GIAl
a) Dong nang

Khi vat nang m, rdi, th& ning sé chuyén héa thanh dong nang’
Khi vat m, va cham véi cgc, dong nang cia m , & bién thanh nhiét
va ndi nang bién dang, thanh dong nang cla coc va clia m, sau va
cham. Ddng nang cia m, lai bién thanh thé nang khi niy lén.

W =Q+ Wd + VV’t

t
1 2 1

30

6. GT VAT LI 10/l (CHUYEN) 7 81



Vay dong nang m, truyén cho coc la:

W, =W -Q-W
2 1 Y

=mgh - 0,2mlgh” - mlgh
0,8.50.10.7 - 50.10.1. = 2300(J)

i

b) Litc can trung binh

Khi coc lin xudng, dong nang va th& ning giam, bién thanh noi
ning cuia coc va dat (nhigt va bigén dang), d6 thng ndi nang nay bing
vdi cdng cua lyc can cua dat,

W, +W, =A

o

10.10.0,1 + 2300 = Fc . 0,1
Vay lyc can trung binh cta dat la Fe = 23100N
¢} Hiéu sudt
Cong c6 ich cia ddong cd la cong kéo m, 1én db cao 7m ké tir dau
coc, cong nay bign thanh thé nang cia m,.
Hiéu suat cua dong co :

A, m,g. h

H = ich 0 _ 50.10.7 — 40%
todn phian N.t 1750.5
32.2 0 t6 khéi lugng m = 2 tan dang chuyé'n dong véi van toc

= 36km/h thi tit may va xudng doc, di het doc trong
thdl gian t = 10s. Géc nghiéng cia doc « = 187, hé 0
ma sat lan gida déc va xe k = 0,01. Dung dinh luat bao
toan nang lugng, tinh gia tdc. cia xe trén doc, suy ra
chiéu dai cua déc. ,
Cho sin 18° = 0,309 ; cos 18° = 0,951 ; g = 10m/&",

GIAF

Khi xe xudng déc, mdt phan co ﬁ!ing cua xe s bién thanh néi
nang do ma sat, dugc tinh qua cdng ctia Iyc ma sat.
Taco: AW = A
ms
hay : AW + AW, = A
ms

-——mgh + _m(v —v ) = ﬁF ¢S
2

—mg.s.sine + lm(v‘2 -

2
vy = -k.mg.cos as

> vP vé = 2.g{sin « - k.cos a) s

Bidu thitc c6 dang : v* - vﬁ = 2as

Vay gia tbc cua xe trén déc :

a = g(sin a — k. cos a) = 3n1152

Chiéu dai doc :

32.3

32.4

B BAI TAP LUYEN TAP

Mot tram thuy dién nho hoat ddng nhs mét thac nude cao
om, luu lugng 20lit/giay. Cong suat dién do may phéat ra la
800W. Tinh hiéu suat cia tram thiy dién. Khi tram phat
dién hoat dong, ning lugng da duge chuyén héa tit dang
nao sang dang nao ?

bs: 08

Bia may khoi lugng 500kg roi tit do cao 2m va déng vao
coc lam coc ngdp thém vao dat 0,1m. Lyc déng coc trung
binh la 80 000N. Tinh hizu suit cua may.

ns: 0,8
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32.5

Mat 1b xo c6 chigu dai ty nhién 15cm. Lo xo duge nén lai
tdi lic chi con dai 5ecm. Do cing cua 1o xo k = 100N/m.
a) Mot vien bi khai lugng 40g, ding lam dan, duge cho tiép
xtc véi 1o xo bi nén. Khi ban, 1o xo truyén toan bd thé nang
cho dan. Tinh van toc hic bin.
b) Pan bAn theo phuong nam ngang va lan trén mot mat
ngang nhin, sau 46 di ién mdt mat nghiéng, géc nghiéng
a=30°. Tinh chiéu dai 16n nhat ma dan lan duge trén mat
nghiéng.
¢) Thyc ra dan chi lan dugc trén mat nghiéng 1/2 chiéu dai
tinh duge & trén. Tinh hé s0 ma sit cia mat phéng
nghiéng.
Dy :a) dbm/s
b) 2,5m
c) k = 0,68

Mot vat nho tai D duge truyén van téc dau theo hudng DC.
Bigt vat dén A thi ding lai, AB = Im,
BD = 20m, hé s6 ma siat k = 0,2. Tinh

A
: VU.
R ns:v, = 10m/s

c () :
@Mg‘)t chiéc xe tit may tha lan

Ha41 khong van toe dau ta A xudng doc AC va
chay dén D thi ding lai. Ta D xe mo
may va chay nguge lai theo dutng DCA

A
: va dung lai khi lén dén A. Tinh cong cua
Lo ~___luc kéo cia dong co xe bict AB = 10m,

khéi lugng xe m = 500kg.
s : 100kd

32.8 Mot vat nang trugt khong van toc

A

: dau xudng mat phiang nghieng AB roi
: ti€p tuc di thém mdt doan BC trén mit
Lo____» phang ngang. Bigt : AH = h, BH = |

nang lugng, tinh x. Cho biét digdu kien dé bai todn cé nghiém.
”-‘-‘sz—-l-k%h
" i k<
32.9 Vantruot khong van toc dau di xudng theo mdt mat phing
nghifng, gée nghiéng « = 45°. O chan mat phang nghiéng,
vat va cham vdi mdt tudng chin vuéng goc vai hudng
chuyén dong khign vén téc vat di chieu nhung gitt nguyén
do 16n. Sau d6, vat di l1én trén mat nghiéng dudge mét nda
do cao ban dau. Tinh hé s6 ma sat gita vat va mat nghiéng.

ps:k = 0,33

32.10 Vat m = lkg 0 d6 cao h = 24m dugc ném theo phuong
thang ding xudng dudi vsi van toc v, = 14m/s. Khi cham
dat vat dao sau xudng modt doan s = 6,21’11. Bo qua lyc can
cua khong khi. Tim lyc can trung binh cua dat.

Dy Fc = 1700N

32.11 Qua chu khdi lugng m treo dudi mét day chiéu dai 7. Nang
qua chu lén dé day treo nAm ngang rdi budng tay. Biét van
tdc qua cAu ¢ vi tri cAn bang la v. Tim lyc can trung binh
cua khéng khi lén qua cau.

32.12 Hai binh hinh tru giéng
nhau dugc ndi bang dng cb
khoa. Ban dau khoéa déng
va binh bén trdai cé mot
khdi nude khéi lugng m,
mat thoing co dd cao h. Mg
khéa cho hai binh thong
nhau va mat thodng 9 hai

H.24.4

h
binh cé d6 cao P (bo qua

thé tich cta éng théng). Tim do bign thién thé nang ciia
kh&i nudc. Cho bigt sy chuyén héa nang lugng trong hién

tugng trén.

.8 - C BC = x, he sd ma sat trén ca hai doan .
H.24.3 duong la k. Dung dinh luat bao toan ns - — ME
4

K5




32.13

Cho hé nhu hinh 24.5, « = 30°, m, = 150g, m, = 100g, hé
chuyén dong khong van tdc dau. He s6
ma sdt gida m, v mat phing nghiéng la
k = 0,15. Dung dinh luat bao toan nang
lugng tinh gia t6c méi vat, suy ra van toc
mdbi vat sau khi chuyén dong mot thoi
glan t = 4s.

m,

32.14
—

32.15

32.16*
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pS: a = 0,22m/s?
H.24.5 v = 0.88mv/s

Vat m = 0,5kg gin vio cdc vich thing dung bdi hai 1o xo
giong nhau va chuyén dong dao

' ddong theo phudng doc theo hai 1o
x0. Tai mot thoi diém nao do, do

m k lech cuc dai lién tiép cua vat khoi -

vi tri can bang & bén phai va bén’

trii la s, = 10cm va s, = 7em.

o Bi&t do cing mbi 1o xo k=15N/m.

- Tim hé s6 ma sat k' gilta vat va

mat phang. '

s k' =10,09

Vat m = l1kg dang dat trén san xe nam ngang ding yén thi
duge truyén van téc v, = lOm/s. Xe <6 khoi lugng

M=100kg va c6 thé chuyén dong trén mat phang ngang

nhan. Do ma sat, vat chugé'n dong mot doan trén san xe roi

dung lai. Tinh nhiét lugng toa ra trong qua trinh vat

chuyén déng doi vdi xe.

s Q = 49,5J

Trén mat ban nhin nam ngang c6 hai khdi hop gidng nhau,

néi vdi nhau bang mot 16 xo c6 dd ciing k. Chieu dai 1o xo0 @

trang thai chua bién dang la /. Téc

dung lyc F khong d6i nim ngang doc

K theo 1o xo vao khoi hop ben trdi. Tim

khoang cach cyc dai va cue tiéu gita
cac khoi khi hé chuyén dong.

F

H.24.7 D8y by - —
0r-g
k

32.17* Tinh cong tdi thidu can thue hign dé dua mdt vat khoi

lugng m = 1000kg tir b& mat Trdi Pt ha nhe nhang lén ba
mat Mat Triing. Gi2 thiét trong khi vat chuyén dong, vj tri
tuong doi gita Mat Trang va Trai Dat khong d6i : khsi
lugng Trai Dat gap 81 lan khéi lugng Mat Trang ; khoang
cich gifta hai tAm Trai D4t va Mat Trang bang 60 [an ban
kinh Trai Dat ; ban kinh Mat Tring bang 1/4 ban kinh Trdi

bat.

£8 3,0.109J

§ 25. SU VA CHAM CUA CAC VAT

A. TOM TAT GIAO KHOA

L. Dinh lnjt vé va cham

— Néu ngoai lyc triet tidu nhau hofic rat nhé so vdi noi lyc

tuong tac, hé vat va cham bao toan dong luong. .

— Dac biét, va cham dan héi con ¢6 sy bao tean dong ning,

II. M6t 6 truimg hop va cham

1. Va cham dan hdi, Xuyén tam :

Vi

(ml - mz)vl + 2mzv2 o (m2 - ml)v2 + 2mlv
= ; V‘ i
m, + m, m, + m

1

2

2. Va cham dan hoi cla qua cau voi mat phing 6 dinh (m, > x;v, =0

— Va cham xuyén tam :

87




— Vacham xién :

v,, v, :cac thanh phan tiép tuyén.

v_, V. :cAc thanh phan phap tuyén.

3. Va cham khéng dan hii, xuyén u‘ar'n(\.f‘1 =V, = v‘)

, v - m,v,
v =
m, + m,,
B. HUGNG DAN GIATI TOAN
Bai toan 33 Tinh toin cice dai hoomg lién guan dén

hign tiwmg va cham.

— Lap phuong trinh bao toan dong lugng.

Néu va cham dan héi, lap them phuong trinh bao toan dong nang.

— Ap dung cac cong thic vé van téc cla cic vat sau va cham.

B BAI TAP THi DU

33.1 Qua cAu khoi higng m| = 3kg chuyén dong vdi van tée
Im/s va cham xuy&n tam vdi qua cau thi hai m, = 2kg
dang chuydn dong ngugc chitu vdi van toe 3m/s. Tim
van tdc cAc qua cAu sau va cham, néu va cham Ja :

a) hoan toan dan héi.

b) hoan toan khong dan hoi (va cham mém). Tinh nhiét
lugng téa ra trong va cham, coi ring toan bd dd tang noi
nang clia hé déu bién thanh nhiét.

GIAl
a) Va cham dan hoéi, xuyén tam. -
Chon chidu duong trén phap tuyén va cham theo hudng ;?1’ ta cé

van téc cic qua cau sau va cham la :

(m -myv, + :Zmzv2

Vl =

m1 + m2

> v = 8-2.0) +2.2.(9 _ _99my)
_ 3+2
, (m, - m 1)v2 +2m v,
v, =
- m, + m,
oy = (2-3).(-3)+2.3.(1) _ 1.8(m/s)

v

t

3+2
Qua cau I dai nguge trd lai, con qua cau 11 tigp tuc di téi.

b) Va cham mém, xuyén tam.

Van tdc cac qua ciu sau va cham :

m.v. + m,v,
v o= 11 272 _ 3.(H)+2.(-3) = _0,6(m/s)

L
ml+m2 3+ 2

Sau va cham, hai qua cau chuyén dong theo hudng ban dau cia
qua cau II. Nhiét lugng téa ra trong va cham :

= . | 2 1 2 1 "
Q-Wd—wd—Em1v1+5m2v2-5(m1+m2)\!2
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33.2 Qua cAu c6 van toc v, dén va cham dan héi khong xuyén

tam (va cham dan hoi
khoi lugng dang ding

cham van toc cia hai qua cau ¢6 hudng vudng géc nhau.

xién) vdi qua cau thu hai cung
yén. Ching minh ring sau va

GIAl

Hé va cham ¢6 sy bao toan dong lugng va déong nang :

T mY e m e 4m
myv +my, = mv, +myVv,
9 . 1 N 1 .
] iml\rI + lmzvé = —mlv ‘f + -_mzvf
2 2 2 2 -
Vim, =m,v,=0tasuyra:
i =3 i
v, = v, + v 2 (.1)
4 2 »2 :
vi = vtV \2)

o (2 2, T
(1} (vl) = (v1+vz)

2 »2 32
= -
vy v1+v2+2v

s S
trong do6 « la goc hgp boi v7, va v

T (1’) va (2) tasuy racos a =

- -
Vay v', va v’, vudng goc nhau.

o, 2 >3
= (vl) -l-_(vz) +2.v1.v2

|-V, cosa (1"

2
0 hay « = 90°. .

33.3 Qua cau treo & dau sgi day chidu dai/ = 1,2m. Nguoi ta kéo

H.25.1

qua cau sac cho day nam theo
phudgng ngang roi budng tay. Qua
cau roi va va cham dan hoi véi
moét mat phang ngang dat dudi
diém treo qui ciu mot khoang /2.
Hoi sau va cham qua cau sé nay

[én dén dd cao cue dai bao nhidu ?

9(}

GIAl
— Xét giai doan quad cAu o t %A
- 4 JI
j
I
f

chuyén doéng tron ¢ dau sgi day,
tir A dén B.

Ta dap dung dinh luat bao toan %
co nang (goc thé nang ¢ B) :

W, =W

P,
nmg.—=-—mv: = v_ =
2 2 B

S
S
:

Tai B, m va cham dan hoi vdi
mit phang ngang c6 dinh, van .
toc sau va cham v'; sé ddi xing véi v, qua mat phang ngang.

H.25.2

!
H f_ 3 . o 2 l 0
vg = Vp= Vgl o = a vii cosa ZT =3 hay «« = 60
— Sau va cham, qua cau chuyén dong nhu vat ném xién, van tdc
dau vy, = vg = Vgl gocxién (hdp bai v véi mat phang ngang)
o =a= 60"

D6 cao cyc dai ma qua cau dat tdi sau va cham :

- vﬁsinza _ g 1. /3/2)2= 3£
2g 2g 4

33.4 Mot vién dan khéi lugng m, bay ngang, dap vao mat
nghiéng cua modt chi€e ném. Ném
c6 khéi lugng m, ban dau ding
yén trén mét mat phang ngang
nhan. Sau va cham (tuyét doi dan
hoi) dan nay lén theo phuong
thang dirng con ném chuyén dong
theo hudng cii cia m | vdi van toc
v, Tinh d0 cao cyc dai (tir vj tri
va cham) ma vién dan 1&n dugce. H.25.3
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L GLAL
3 ~ - => *
Trong va cham gita m, va m,, ngoai Iue P2 + N2 khoéng bu tri

va cing khong thé bo qua so vdi ndi lye
tucng tac F.

- =2 - - - -, . -
Néu F I6n, ném sé nén manh lén mit
phing da va N, cung sé khd 16n.

(N, >P +P,.
Tuy nhién, vi B va ﬁz deu c6 phuong

thing ditng nén ta van c6 thé 4ap dung dinh
luat bao toan cho thanh phan dong lugng

H.25.4 : 2
cua m,, m, trén phudng ngang Ox.
myv o= myv, o+ myv,
> my, = 0+ m,v, (1)

Dong thoi, do va cham la tuyét d5i dan hoi nén dong nang cua hé
sé bao toan.

1 " 1 . i .
—m.v, = —mlv‘f + _m‘,vﬁ (2)
2 2 2 -
m,
Tir (1), ta suy ra van toc m, trudc va cham v, = ——.v,;
m, =

Thay vao (2) ta tinh duge van tbe v, cua m, ngay sau va cham ;

1

mz(mz - ml)

U ¥
Y1

1t

2
ml
[

Ap dung dinh luat bdo toan cg nang cho chuy®n ddng cia m,
ngay sau va cham va khi 1én cao nhat.

W, =W

92

\L ps: 30°
33. Hai qua cau m; = 200g,

1 - 2
Emlv1 = m .g.h

Vay, d0 cao cuc dai ma m, dat dugc sau va cham la :

Ll S

_ mz(mz - ml)

=
I
|
|

2
Y
2

[yl
41

2.mf.g

Dieu kién dé bai toan giai dugc : m, > m,.

B BAI TAP LUYEN TAP

* Va cham tuyét doi dan hdi, xuyén tam

33.5 Qua cau I chuyén dong trén mat phang ngang tron, vdi van
toc khong doi dén dap vao qua cau II dang dung yén.
Va cham la hoan toan dan hodi. Sau va cham van tdc hai qua
cau ngudge chiéu, cuang d6 lon. .
Tinh ti s8 cac khéi htgng cla hai qua cau.

1
m 3
33.6 Qua cau khoi lugng M = 1kg treo ¢ dau mot day manh ﬁhe
chieu dai I = 1,6m. Mot qua
cau m = 20g bay ngang dén
dap vao M vdi v = 50m/s. Coi
va cham la dan hoéi xuyén tam.
Tinh goc lech cyc dai cua day
treo M.

n12=100g treo canh nhau bai
hai day song song bing nhau H.25.5

Q3




33.8

94

4‘1“4(
33.9. Hai qua cAy khoi lugng m va km treo canh
L nhau trén hai day song song chidu dai !/, val,. Kéo
L day treoc m léch géc a réi budng tay.

H. 25.6

nhu hinh 25.5. Nang qua cay I lén dd cao h = 4,5cm r6i
budng tay.
Hoi sau va cham, cdc qua ciu dudgc nang lén dd cao bao
nhidu, néu va cham la hoan toan dan hoi ?

s - 0,5cm ; 8cm

Hai qua cau gidng nhau treo canh nhau bang hai day song
song bang nhau. Kéo lech hai qua cau khoi phuong thing
ciing vé hai phia véi cliug géc « roi tha cung lic. Coi va
cham gitta hai qua cau la hoan toan dan hoi.

Tinh lue tic dung lén gis treo :

a) tai lic bat dau tha cac qua cau.
b) tai cac thoi diém dau, cudi ctia qua trinh va cham gida
c&e qua cau.
c) tai thm diém cic qua cau bj bién dang nhidu nhat.
hs : a) 2mgcos‘aa
b} 2mg(3 - 2cos a)
c) 2mg

Tim goc léch cye dai cla hai day treo sau va cham
[an L

km . s s e .
Coi va cham la tuyét d6i dan hoi va bo qua ma sat.
2
ps.cosa, = 1- a-k” {1 - cosa)
(1 + k)?
41,
v cosa, =1-———7 (1 - cosa)
IQ (1 + k)
..... B‘
A S
33.10* Hai qua ta giong nhau bay ngude
B, chitu vé phin nhau vdi cung vin tdc
v =V, Chung ¢ chuyen dong the nao
H.25.7 sau cac va cham 7 Coi kich thude cac qua

\.

cAu ¢ hai dau ta la nho so vdi kich thuéc ta va va cham 1a hoan toan
dan hoi. Biét A B, vudng goc vdi ta.

33.11*

33.12.*

33.13.*%

ps:H=2(3h -R); 2

s : Sau 2 va cham, cic qua ta chuyén déng theo hudng cq,
do Idn van tdoc nhu ci.
Vat khoi lugng m, dudc
tha khong van téc dau va
trugt xudng mot vong
xiéc ban kinh R.
Tai diém thip nhit né va
cham dan héi vdi vat

khoi  lugng m, dang
dung yén. 7
Sau va cham, m,, trugt H.25.8

theo vong xiéc dén d6 cao h thi roi khoi chiée vong xiée

(h > R).

Vat m giat lui 1en méang nghigng roi lai trugt xuéng lén
dén do cao h ctia vong xiéc thi cling rdi vong xiéc.

Tinh d6 cao ban dau H cla m, va tinh cac khéi lugng. Bo
qua ma sat.

m,

3
X] m

m, § §3
Ba vat khéi lugng m,

m,
m,, m, c6 thé tm’dt
khong ma siat theo mot H.25.9

truc nam ngang va my, m, > m, Ban déau nil 1, ditng

yén con m,, ¢é van tdc v. Va cham l"i hoan toan dan h01

Tim van toc cye dai cua m,, m,, sau do.

1112111

m.m

3 1M

2 2
m,m., + mj m ., + n,
Ba qua cau khéi lugng m,, m,, m. dat thang hang trén san
tron. Qua cau [ chuyén donn’ den qua cau 1T véi van téc nao

dé con qua cau I va III dang ding yén. Tinh m, theo m,,




m, dé sau va cham (tuygt d6i
I I o dan hoi), qua cau I ¢6 van tée

% @ % 16n nhat.
s :m, = \/mlm3

H.25.10 2
33.14* Cho hé nhu hinh 25.11. Hai vat cung khoi lugng m dat trén
san nhin va néi bing 10 xo do
cing k. Vat thd ba cung khéi
lugng m dén dap vio mot trong
v -k hai vat v8i van tdc v theo
m phudng doc theo 10 xo0. Coi va
cham la tuyét doi dan hoi.
H26.11 . a) Ching minh ring hai vat néi
bang lo xo ludn chuyén ddong ciung hudng.
b) Tinh van tdc mbdi vat khi 1d xo gian t&i da.

ps:b)v, =+, =Y
1 o2 9

* Va cham tuy@t ddi khdng dan hoi, xuyén tam.
33.15 Mot vien dan khéi lugng m, = 1lkg bay vdi van téc

1 e
v.=100m/s dén cAm vao mot toa xe chd cat o6 khoi lugng

m,, = 1000kg dang chuyén ddng véi van tdc v, = 10m/s.
Tinh nhiét toa ra trong hai trugng hgp :

a) Xe va dan chuy&n dong cung chiéu:

b) Xe va dan chuyén déng ngugc chiéu.

18 - a) 4046J

b) 6044J

ii@ Buia may khoéi lugng m, = 1000kg roi tir ) cao 3,2m vao
mot cai coc khdi lugng m,, va cham la mént. Tinh :
— van toc cua bia va coc sau va cham.
—- ti s8 (phan tram) gida nhiét toa ra va ddng nang cia bia
trudce va cham.

Xét hai tmhng hop :
a) m, = 100kg
b) m,, = 5000kg.

f:a) 7,3m/s ; 9%
b) 1,3m/s ; 83%
33.17  Hai qua cau nho gidng nhau duge néi véi nhau bang moét
day ngin thang ding.
Qua cau § trén duge truyén van téc v hudng len. Ha sé dat
do6 cao cuce dai bao nhigu ?
Biét tudng tac cia hai qua cau khi day bj cang ra giéng nhu
moét va cham mém.
2
ps:h = X

< / -. 8g
\3%8 Khoi gb M = 4kg nim

trén mat phing ngang
tran, noi vdi tudng bang
16 xo k = 1N/em. M ¥

Vien dan m = 10g bay £
theo phueng ngang véi M;
van tc“)'c‘ v, song song vdi .
16 xo dén dap vao khoi gb H.25.12

va dinh trong gb. , .

Tim v, Biét sau va cham, 16 xo bj nén mot doan tdi da la

Al=30cm.

ps:  v.o= 8L Nkim + M) = 600ns

{1 .
m

33.19 Dia cAn cua mdt can 1o xo cb khai lugng m | = 120g, i& %o
c6 dp-cing k = 20N/m. Vat khéi lugng m = 60g rdi xudng
dia ti dd cao h = 8cm (so vdi dia) khong van toc dau.

Coi va cham la hoan toan khong dan hoi.
Hoi vat doi xa nhat dén dau so vdi vi tri ban dau ? Bo qua
suc can cua khong khi.

s 16cm

-

7. GT VAT Li 101 {CHUYEN) - ) : a7
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33.20

L . ﬁ
sin~T — smE . a0
hs:m=M —g——-— ;|AWl==-2gl [ Msin25 - (m + M) sin E]
- Sin“ ~ )
N 2

Vit nang cua bia mdy cé trong lugng P1 = 900N duge
ding dé déng mot chiéc coc P, = 300N vao dit. Méi fan
déng coc hin sau h = 5cm.

a) Buia 19i tit dd cao H = 2m xudng dau coc va le can cia
khong khi vio bia khi rdi F = 0,1P .

Coi va cham la tuyét déi khong dan héi.

Tim luyc can cua dat.

b) Tinh phian nang lugng cia bia bj tidu hao dé lam néng
va bién dang trong va cham gitta ia, coc.

¢) Tinh phan nang lugng tiéu hao dé thing lyc can cla dat.

s a) 26600N
b) 405J
: c) 12754

Hon bi thép khdi lugng M va hon bi sap khdi lugng m treo
canh nhau ¢ dau hai sgi day song song bing nhau.
Kéo day treo M léech gic a rdi budng tay, sau va cham
(tuyét doi khong dan héi), géc lech cyc dai cia hai day treo
Iag.
Tim khoi iugng hon bi sap va do tiéu hao co nang cua hé.
Bo qua sifc can cua khong khi.

33.22 )Cho hé nhu hinh 25.13, m, = 2kg, m, = 3kg, v, = 0, ban
dau m,, m, ciach mat dat im. Coi

O

1P My A
va cham gida m, vdi dat va tuong

tic gita m  va m, khi day b4t dau
cang la va cham mém.

a) Trong qui trinh chuyén dong,
m, c6 thé di xudng cich mat dat
mot khoang thap nhat la bao
nhiéu ?

b) Khi m, d vj tri thap nhat trong
ciu a, tinh lugng «J nang da bién

L

thanh ndi nang cia m,, m,,, mit dat.

y:a) 1,84m
b) 8,4J

* Va cham v6i mdt méat phang ¢f dinh

33.23

33.24

33.25.*

Vit nho trugt khong - "
ma sit vdi v, = 0t
dinh hin cau bin
kinh R dat c6 dinh
trén san ngang. Dén
mot ndi nao do trén
ban caAu, vat roi ban
cAu, roi xudng san va
nay len.

H.25.14

Biét va cham cia vat va san la hoan toan dan hoi. Tim do

cao H ma vat dat téi sau va cham.

Hon bi sit treo vao day chiéu
dai I = 1,2m duge kéo cho day
nam ngang roi tha roi. Khi day
hop goéc « = 30° vdi duong
thing ding, bi va’ cham dan
hoi véi be mat thang dung caa
mot tim st 16n cd dinh.

Hoi bi sé nay lén d&n 40 cao
bao nhiéu ?

H. 25.15

ps-h = lcosa . cos®2a = ﬁ '
8

- Cd a’ - ’
Thang mdy 1én cao véi gia tdc a, véan tdc dau v, = 0. Tu dd
cao H so vdi sian, ngay khi thang may bét dau chuyén dong,
nguoi ta tha mot qua cau.
Sau t, gidy, gia toc thang may doi chiéu va triét tiéu sau t

Yy



33.26.*

giay nita, sau @6 qua cau va cham vdi sim thang mdy.
Tim dd cao h (so véi san thang may) ma qua ciu dat tdi sau
va cham.

ns:h = H - at?
Mot hon bi duge tha roi véi v, = 0 tir d6 cao h = 5m. Khi
cham dit bi mit 1/2 ddng nang va nay 1én thing duing.
a) Tinh d¢ cao bi nay lén sau va cham thud 1, 2., n.
h) Tinh doan dudng tdng cong bi vach dude cho dén lic
dimg.

h
v a) A
211
b) 3h0

* Va cham khi ngoai luc chi triét tiéu trén mdt phuong nao dé.

33.27

Qua cau khoi lugng m roi tir do cao h xudng, dap vao mat
nghiéng cia mdt cdi ném khoi lugng M
ddng yén trén san nhan. Sau va cham
(tuyet doi dan hoi) dan nay ra theo
phudng ngang con ném chuyén déng véi

van toc v.
Tinh v.

DS:v o= nf\[——zgh—

M(m + M)

H.25.16

| * va cham xuy&n tam, dan hoi mot phan

33.28

100

Vién dan khéi lugng m bay theo phuong ngang vdi van toc
v, va dam xuyen qua mdt qua cau khoi lugng M dat trén
san nhan.

Sau khi xuyen qua M, m chuyén dong theo chiéu ca véi van
tdc v Tim nhiét lugng toa ra trong qua trinh tivon.

33.29

33.30

33.31

9.
i m-{v, —vl)

Q= —{v,-v) +mv, +v,)
P 2

M
Ban khoi lugng m, = 9g
bay  véi vin  tdc
v,=160m/s theo hudng
hgp vdi phudng ngang
goc @ = 30°, xuyén qua
giua moét bé vén
m,=0,3kg ; sau dé dan
lén dén dd cno cuc dai
H=45m tinh tir vi tri ban dau clia bé van.

Hoi tam vin sé diuge nang lén dén dd cao nao ?

Bo qua lye can cua khong khi, coi liyc tuong tac gia dan va
bé van la rat ldn.

AT

Hy:h=01Ilm

Ban khoi lugng M treo ¢ dau mot day dai. Dan khéi lugng
m bay theo phudng ngang dén dap vuong goc vho mat ban.
Neéu dan c¢é van tde v, N6 ding lai ¢ mit sau cia ban. -
Tim van toc ban sau khi dan cé van tée v, va bay xuyén
qua ban (v, > v).

Coi ma sat gitta dan va ban khong phu thudc van téc dan.

m
FAN 2 2
m+M(v1_ Y17 Y% )
Hai qua cau nho A, B cé khdi lugng fan hugt la m, = 100g,
m, = 200g treo sdt nhau bdi hai day song song cé cing

chitu dai !l = Im. ;

Kéo A lén dén vi tri day treo nghiéng géc o = 60° vdi
phuong thing ding réi budng tay.

a) Tinh van toc B sau va cham vi d6 cao B dat tdi.

Biét sau va cham (xuyén-tim), A dirng lai.

b) Va cham trén ¢6 la hoan toan dan héi khong ? Tai sao ?
Tinh van téc A, B sau va cham néu va cham la hoan toan
dan hoi. '
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V1o

y:a) ——m/s ; 0,125m
"2
b)--—l(—, m/s ; 2 10m/s
3 3

33.32.* Hai qua cau khdi lugng M va m treo canh nhau bang cdc
day song song dii bang nhau.
Kéo M dé day treo léch goc « roi tha ra. Sau va cham, M
ditng lai con m di lén, day treo lech géc toi da la g,

- Hoi sau va cham [an II, day treo M sé léch ‘goc cuc dai bao
nhiéu ? Biét trong moéi [An va cham, ¢6 cung mét ti 1é thé
nang bién dang cuc dai cia cic qua ciu chuyén thanh
nhiét.

ns:a=f,

* Va cham tuy&t doi dan hdi, khdng xuyén tam

33.33.* Hat khoi lugng M va cham dan hoi (c6 thé khong xuyén
tam) vao mot hat ding yén khoi luong m.
a) Ching minh riing trong hé khoi tam dd 1dn van tdc mbi
hat khong ddi vi va cham.
b) Gia sd M > m, tim goc lech cyc dai caa M trong he
phong thi nghiém.

hs:b) a o= aresin m
M

* Va cham tuyét di khong dan hoi, khong xuyén tam

33.34.* Qua cau khéi lugng m, chuy&n ddng véi van tdc v, gap qua
céu ding yén khdi lugng m,, sao cho khi va cham vin tdc v,
hop véi duting ndi hai tam mdt gic a. Tinh vin tic qua cau

m, sau va cham, biét va cham tuy@t ddi khdong diin hoi.

1
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ns: w’l = v, sina + |— ' 2 . cog’a
m, +m,
33.35.* Vong ban kinh R lan véi van toc v
trén mat phing ngang dén va
cham hoan toan khéng dan hoi véi v
mot cii baceé dd cao h > R.
HO[ ng’;ay sau khi nhay lén bic, o
vong co van tdc bao nhigu ? :
Tinh v cyc tiéu dé vbng ob thé H.25.18
nhay lén khoi bac.
Dy:v = 2gh
LR
R

Al

§ 26. CHUYEN PONG ON DINH CUA CHAT LONG

A. TOM TAT GIAO KHOA

. Phuvmg trinh lién tuc

<

n}

N
UJ|_C0

<
—
O

* v, 8, : van toc chay va dién tich tiét dien 6ng d vj tri thy
nhat,

* v,, 8, : van toc chay va dign tich tiét dign 6ng g vi tri thy

hai.
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11. Dinh ludt Becnuli (Bernoulli)
1. Truomg hop tc"ing quat :

1 - .
pgh, +p, + "f"f = pgh +p + lpv‘f
. \ - 4 - [}

2
Hay :
N
pgh + p+ —pv® = const
2
* p: ap suat tinh,
1, ,
* EPV : 4p suat dong,
* pgh : 4p suat trong luc.
2. Truémg hop dac biét :
e Ong nam ngang : 1 )
p + —pv- = const
2

e Chat long yén tinh: | p, = p, + pg(h, ~h,)

* S : tiet dién ngang cua vat,

* V : thé tich cua vat.

IV. Cong thnie  Torixenli
{Torricelli)

v = V2gh (5, < S)

* v van téc phun cua chét
long qua 10 nho.

* h : khoang cich giita mat

thoang va 16. H.26.2
B. IIUVONG DAN GIAL TOAN
Bai toan 34 Finh toan cic dai luomg lién quan dén chit 1ong.

-

g M e f, = (p, - p)S =pgS(th, - h,) =pVg

1~ *h),p,:ddcao tirday va ap suit
- ngang mat trén cua vit chim,

* hz, P, : do cao tir day va ap suat
H.26.1 ngang mat dudi cua vat chim,
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— Chat léng chuyén déng : ' .

Ap dung : ® Phuong trinh lién tuc
e Cong thuc cia dinh luat Becnuli
e Cong thic Torixenli.

— Chat long yén tinh :

Ap dyng : ® Cong thic vé Ap suét thuy tinh

e Cong thic clia dinh luat Ac-si-met
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B BAI TAP THi DU

34.1 Mot ong hinh try niim ngang cd cfiu tac nhu trong hinh

-26.3.

Trong o6ng cé

nude chay tir A

dén C. Cac tist

diéll ?SA, SB' SC

cua Ong d A, B,

C deu khic

nhau.

a) Dat tai B

mot dng ap ké,

tai C mot ong

7 Pito  (Pitot).
H.26.3 Nglfal ta do

duge hB = 3em g hC = 8cm. Tim van toc nudc chay d B.

b) bat tai A mot ong ap ké. Ngubi ta do dugc h, = 6,75cm.

Cho S, = 20ecm”; S, = 10cm®

Tinh lai van toc cia nudc ¢ B.

Cliiv: Trong ca bai. coi duimg kinh tiét dign cdc dng 1h nho so vdi

hA’ h,,. hC'

T EREE T
THEHUMHIN |

B

GIAL

a) Viin téc chay vy theo cach do thit nhat :

Goi dp sudlt khi quyén la p,,.

Xét hai diém ¢ dau va cudi cot chat long trong éng B, van tdc cha
ching bang 0, ta ¢6 lién hé :

Pg = P, + pghB (1)
Xét hai diém ¢ dau va cubi cdt chit long trong éng C, ta cing c6 :
Pc = Py +pgh (2)

Xét cic diém trong dong chat long chuyén dong trong dng, tai C
van toc chat long ve = 0, tai B van tdc chat long lh v, ta o6 lién hé :

pg + -;-pvg = p. (3)
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Thay (1), (2) vao (3), ta 6 :
) S
Py + pghy +.‘2‘psz = p, + pgh,
Suy ra : ‘;’B = \/2g(hC - hBT = 1lm/s |

b) Véan téc chay vg theo cach do thir hai ;

Xét hai didm & dau va cudi cdt chét long trong 6ng A, ta c6 lién

hé :
'

P, = P, *pgh, (4)

Xét hai diém A, B trong dong chat long chuyén dong trong éng,
ta co lién hé :
1 1

2
pp+ VvV, = p, t-pvVv
B 2_B A 9

(5)

o X

DPong thoi, theo phuong trinh lién tyc :

|77}
R

B B
§—=”A=§"VB (6)
A A

w |»°

Thay (13, (5), {6) vao (4), ta cd :

S.!

1 2 _ h o+ — B
Py +pehg + —pvy = P, * 81, o oz VB

2 Sy

Suy ra :
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34.2 Mot thanh dong chat AB, dau A dude git bang mot ban [&,
dau B duge tha vao trong dau hoa. 0 trang
thdai can bing, mdt nia thanh chim trong
dau, dau B khéng cham day ma lo ling
f trong dau. Biet khéi lugng riéng ciaa
={ dau héa la p, = 800kg/m” Tinh khi

lugng riéng p cua thanh AB.

GlAl
Lyc tac dung lén thanh khi thanh can bang gom cé :
® Trong lye P cda thanh dat tai trong tdm O (trung diém AB).
P = mg = pVg (V la thé tich cia thanh).

® Lyc day Acsimet F » cua dau, dat tai diém gida cia phan thanh
chim trong dau (diém I, trung diém
0OB), ¢6 dd l6n bang trong lhuong dau
bi thanh chiém ché :

N

F, =mg=p Xg
A 0 t)'z

~ _a - B
® Lyc dan h6i N cua ban [é.

Ta dp dung quy tic momen ddéi véi

truc A :
H.26.5 M = M
P FA
P.AO=FA.AI
AB V 3. AB
pVg — = py— ——-.
2 2 4

Suyra:p = -2-,00 = GOOkg/m3
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34.3 Binh dung nudc hinh
tru dat trén mat ban
nam ngang va dugc BT
dli mét s& 16 nho trén - - = — -
mot  duting  thang T _T .~
diing trén thanh binh., LU SR R
Chidu cao cdt nudc - =T
trong binh la H. _'__'_— - - \

a) Ching minh rhng ! e RN
van toc cdc tia nude L Yy
khi rdi cham mat ban H.26.6

deu 6 cung do 16n.

b) Ching minh ring mudn hai tia nudc tir hai 16 khac nhau
c6 46 cao h| v h, rdi cham ban § cling mot diém thi

T
o
"'I
[
Al
-

h, +h,=H

"

¢) Tim h dé tia nudc di xa nhat.

GlAl
a) Van toe cae tia niide

Goi do cao clia mdt 10 thing trén thanh binh 1a h. Theo cong thic
Torixenli, van téc cua tia nude khi vita mdi phun ra khoi 16 1a -

V" = \/2_g(H_ fl—)—

Xét chuyén dong cua mot giot- nude khi vita bin ra khoi 16 cho
dén lic cham ban. Theo dinh luit bao toan co nang, ta 6 :

W,=W

1 . 1

= 2 _ .2
- mgh + 2m vy = 2111_v

1 1 .
= mgh + g 20(H-h) = > mv>

Fa
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o B-h! = (h,ohy H

mgH = 1 mv? , :
2 = (hz‘hl) (h2+hl) = {h‘.’.—hl)H
Van tde cla nudce khi vita cham ban ; Vih, = h, = h + hz - H
v = V2gH c) Diéu kién vé h.
' ’ Tam xa clia tia nudc la ;

Gia trj nay khong phu thupe h, nghia la moi tia nude khi roi cham: s = 2Vh(H_h)
ban déu c6 ciing mét dd lén van téc. ) |

b} Hé thiic lién lac gitta cée dd cao Ap dyng bat dang thic Cosi (Cauchy) cho h va (H - h), tacé :

Chuyé'n déng cia giot nude sau khi rai thanh binh tuong duong 5 = 2\/h(H -h) <h+(H-h) = H.
véi chuyén dong cua médt vat ném ngang v dude phan tich ra hai
thanh phan chuyén dong : chuyén dong thing déu theo phuong Vay :

ngang véi van toc v, = V2g. (H - h) va chuyén dong rai ty do theo s =Heh=H-h

phucng thang dung. =
Goi thii gian chuyén dong cia giot nudc la t. hay : - h=H
2
Tacs:h = 1gt? = VogH-b) . 2N — avhE b o —
2 g m BAI TAP LUYEN TAP
Tam xa ma giot nudc di dude trén mat ban (theo phudng ngang). e Chuyén dong ctia chét ling — Phanmg trinh Becnuli (Bernoulli)
v 2h VEE B 34.4 Mot ong Pitd dat trong mot dong
s=v,.t= ﬁg(H -h). ' 2Vh(H - h) nudc chiay véi van tdc v nhu hinh }_
_ _ . vé, Bi€t h = 20cm, miéng &ng ] Ih
Xét hai tia nudc phun ra tir hailo c6 do cao h , h,,. Pito dat gan sat mat nude. Tinh v. ] -
Ta co : L Dy:v= V2gh =2m/s
s; = 2Vh(H-h)) 34.5 Mot ‘dong tiéem c6 dusng kinh
S - d,=lcm lap vdi kim ) tiéem 6
s, = 2Vh,(H-h,) dutng kinh d, = Imm. An vao pittong vdi lyc F = 10N thi

i o nudc trong ong tiém phut ra véi van toc 1a bao nhiéu ?
& 3. =S CO : - 3 & -
bé cho 517 P phai Bo qua ma sdt va trong luc.

hl(H - hl) = h2 (H - hz) bs:v = 16m/s
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34.7

34.8

112

34.6 So dd cAu tao cua moét
may phun duge vé nhu
hinh 26.8. Biét tiet dién
tai A, B la SA, SB’ van

A tde va dp suiit khi tai A

h la v,, P, khai lugng
1 ¢ r ribng cua chit long
trong chau la p va cua
ludng khi ka p’ ; dp suat
khi quyén trén mat
268 thoang trong chau la Py

Tim gia tri cyc dai cua h

dé may cd thé hoat dong

dugc.

1

U;ih-

.?.
_x

'

1 5]
Hs:h = pu—pA+§PV

w

Khong khi chuyén dong qua éng AB véi luu lugng Q =

lit/phut, dién tich tigt dié_n
ong S A\—‘I’cm2 S, =0, 5cm?,
khoi lugng riéng cua khong
khi la p=1, “7kg/m , cua nudc
trong ong ac la
p=1000kg/m"}. Tinh do chénh
léch h cua hai myc nudc.

ps:-h = 0,69mm

Mot ong dan nude co doan cong 90°.
Tinh lyc tac dung clia thanh &ng lén nudc tai cho udn cong
néu tiét dieén 6ng la déu va o dign tich S = 4em?, Iuu lugng

nudc Q = 24 lit/phuit.
fy - F = 0,57N

34.9

Trong mét binh chua hai chat long khéng tron lin vao
nhau cé khéi lugng rieng P, vap, o chiéu day tuong ing la
h. h,

Tl.r be mét chat long trong binh nguoi ta tha roi mot vat
nho, né cham day binh dung hic van téc bang 0.

Tinh khoi hegng rleng cua vat. Bo qua lyc can ciia méi
trugng.

,olh1 +p,h

0§ 2
h + h,

e binh luat Acsimet

34.10

34.11

34.12

8. GT VAT {10/ (CHUYEN

Binh hinh tru dién tich day S = 10cm? chua nudec cd
khoi lugng rieng p = 1g/em®. Tha vio binh vat khoi lugng
m = 50g. Vat o6 hinh ding bat ki, khong dong nhat, bén

trong rong va khong chim cing nhu khong lam nudc tran
khot binh.

Hoi mdc chat 1ong trong binh sé tang thém bao nhieu ?
5 : Ah = Bem

Mot chiéc thuyen sit dang ndi trén mot bé nude. Hoi muyc
nude trong bé sé thay d6i thé nao néu :

a) Ném tir thuyen lén bo moét hon da ?

b) Tha tir thuyén xuéng nudc mét hon da ?

¢) Tha khoi thuyén mot khic gb cho ndi trén mat nudc ?

d) Mic nudc d6 vao thuyén nhung thuyen vin con néi ?

e) Thuyén bj chim xuéng ddy bé.

Mot chiéc be cau tao tit n = 20 than gb tron gidng - hau
thé tich mdi than gb la 0,3m?, khai lugng rieng 700kg/n1
Hoi be 6 thé chd mot vat néug khoi lugng tdi da bao
nhiégu ? _

Khoi lugng rieng ciia nude la 1000kg/m”.

£s: 1800kg

[
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34.13

34.14

34.15

34.16

34.17.*

114

D& sita chita mot thuyen day bang, nguii ta trdm ¢ ngoai
day thuyén mot 1dp chat nhya chieu day d = 3em.
Sau d6 d6 cao ciia phan thuyén ndi trén mat nude giam di
mdt khoing h = 1,8cm.
Tinh khoi lugng riéng cua nhua. : .
- py: 1600kg/m’
Qua c¢au gd nAm trong mét binh nude, mdt nia qua CAu
ngap nudc va cham vao ddy binh.
Tim lyc do qua cau nén lén ddy binh néu trong lugng qua
cau trong khong khi la 6N, kh{c‘)’i lugng riéng cua go la
800kg/m", ctia nudc la 1000kg/m™. -
ns: F = 225N
Hai qua cau khéi lugng m = 2kg, m, = 1,6kg cung bdn
kinh, néi vdi nhau bang mot s¢i day thing ding va ha
xuong déu trong mot chit long.
Tinh lye cang cia day néi. Bo qia lyc can ciia chat long.
fs: 2N
Vat khoi lugng M = 2kg thé tich V = 10"*m" chim trong
ho nudc, ¢ do shu h, = dm. Hoi phai thue hign mot cong
bao nhiéu d& nang né 1en dd cao H = 5m trén mat nudc ?
11 : 150d

Mbt cdi phéu hinh nén up ngugc lén mdt mat san nam
ngang, phia tpén co mbt tim cao su mong ép sat miéng
ph&u. Cudng phéu la mot éng hinh
try c6 tigt dien rat nho dé 16t nude
vao phéu. Nudc sé chay ra tu
miéng dudi ciia phéu khi myc nudc
& cudng phéu cich mat san mét do
cao h. Tim khéi lugng m cta phéu.
Bist dien tich miéng phéu la S,
chieu cao than phéu la H va thé

cich hinh nén la: V = 1SH
2

ns - pSth - E)
3 -

34.18.* Mot cai @& duge déng vao

34.19.*

34.20.*

dat dusi day ho nude oo _—
chitu siu 3m,” nhu hinh _— = _~ _ :“;';
26.11. Dién tich phan chan
d& déng vao dit S = I1m?
thé tich phan dé dat trong
nuéc V = 4m’, khoi lugn
riéng cla nude p = 1g/em”,
dp suat khi quyén p, = 105
N/m?. Tim luc do nude tac
dung lén dé.

H.26.11
5 : 90.000N

Qua cau thép noi trén mit mot chau thay ngan. Néu dé
nude lén bé mat thuy ngan dén khi vira ngap qua cau thi
thé tich phan qua cAu ngap trong thiy ngan giam di bao
nhiéu so véi thé tich qua cau ? Cho khéi lugng riéng cda
thép p = 7880kg/m”, ciia thuy ngan Py = 13.600kg/ n13,
cua nudcp, = 1000kg/ m”, :

ns:3,3%

Mot thanh khong dong chat, chieu dai 7, tigt dien S, khéi
lugng m va duge bude modt S
vat nang d modt dau thanh.
Thanh duge thi vio mdt hod
nudc va nam nghiéng can
bang nhu hinh 26.12. Phan
nhé khoi mat nude chigm
1/n. chiéu dai thanh.

Tim trong tam cua thanh va
tinh 1/n. Biét lyc cing cia
day budc vat nang la T. Tim
cic dieu kign d€ bai toan cé
nghiém.

H.26.12
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o Cong thue Torixenli (Torricelli)

34.21

34.22

34.23

34.24

116

0 day mot binh hinh try duong kinh D c6 mot 16 tron nho
dudng kinh d (d < D). _

Tim sy phu thude cia van téc ha thip cua myc nudc trong
binh vao chiéu cao H ciia muyc nudec. '

- d%vZgh

s
Dz

Trong mdt gidy ngudi ta rot duge 0,2 lit nudc vao binh. Hoi
6 day binh phai c¢6 mot 16 dudng kinh bao nhidu dé myc
nudc trong binh khong d6i va ¢6 dd cao H = Im.
_ Hs: 0,75cm
Binh nhe chia nudc, cé6 modt 16 nho d sat ddy, c6 thé chuyén
dong khéng ma sdt trén san ngang. Dién
tich tiét dién cua binh la Sl’ cua 16 la Sz‘
Tinh gia téc titc thoi cha binh khi binh bt
dau chuyén dong.

252g
S

H.26.13 1

Gida day mot thing nude hinh tru ¢é mot 16 thing nho.

Muc nuéc trong thiung ciach day H = 30em. Hoi nudc chay

qua 16 vdi van t8c bao nhidu néu :

a) Thung nudc ding yén ?

b) Thing nudc nang lén déu ?

¢) Thing chuyén dong nhanh dan déu di len vdi gia toc

1,2m/s2 ?

d) Thung chuyén dong ngang véi gia toc 1,2m/s? 7

Hs:a)y 0,24m/s
bt 0,24m/s
¢} 2,57m/s
d) 0,24m/s

DS .

PHAN THU NAM

NHIET HOC

§ 27. CAC DINH LUAT VE KHi Li TUONG

A. TOM TAT GIAO KHOA

L. Binh ludt Boi - Mariot (Boyle-Muariotte)

1. Cong thuc ;
Py v
L= = < p,V, = PV, e pV = const
P, v,

2. Db thi {dudmg didng nhiét)

¢ -
H—
+1




1. Dinh lufit Sacle (Charles)
1. Cong thurc

R 1
}l = =
Pt 273

< P =p,l +rt)

2. Do thi (duomg dang tich)

AP v,

t2

]

[
o

H.27.2
3. Nhiét giai tuyét doi

— Pinh nghia nhiét do tuyét doi

T(K) = t(°C) + 273

— DBinh luat Saclg :

11, Dinh ludt Gay Luytxic (Gay Lussac)
1. Cong thic
Vl Tl
2. D6 thi (duémg déng ap)
v g
. (P2 >P)
/ iz
ol=” - T(K)
H.27.3 /
IV. Binh indt Danton (Dalton)
) n
p=p +pytotp = 2P
1
B. HUONG DAN GIAI TOAN
Bai toan 35 Cie bai toan vé qua trinh dang nhiét
>

— Pinh luat Boi-Mariot duge dp dung cho khoi khi :
e cb lap (c6 khdi lugng khong d6i), khong cé bién d6i héa hoc.

e khong thay ddi nhigt 4o, chi thay dai thé tich, ap suat.
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— Ve dp suit, can chi y :

e Cong thiic tinh Ap suit :

T
il
w |

® Cac don vi thudng dung :
* N/m? hay Pa (hé S
* Atmotphe vat 1i (1atm = 1,013.10" Pa)
* Atmbtphe ki thuat (lat = 9.81.10% Pa)
* Milimet Hg (1mm Hg = 133 Pa = 1 tor).
® Ap suit cia chit 1ong tai diém M 8 do sau h trong long chit

long

—— PMm =Py + Py

— = __—=—= |h , ,

T = .. p, : ap suat kAl quyén bén trén
= ::_:o— { ‘_:. maét thoang,

T T T P, . 4p suat do tr_on:g liong ot

H.27.4 chat long ¢6 d czo h.
iy

Trong mét khoang khong gian nho, ap suat khi quvén co thé coi la khéng
ddi, khong phu thude dd cav.
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B BAI TAP THiDU

35.1 Bom khong khi co dp suat p; = lat vao mét qua béng
da. Mdi fan bom, ta dua duge 125c¢m® khong khi vao
béng.

Hoi sau khi bam 12 [an, dp suit bén trong qua béng la
bao nhiéu ? Cho biét :

— Dung tich béng khéng déi la V = 2,5 it

— Trudce khi bém, béng chda khong khi ¢ ap suat lat.
— Nhiét dd khong khi khong doi.

GiAl
Xét khoi khong khi trong bong sau 12 lan bom. Truée khi duge
dua vio béng, thé tich khi la : '
Vl = 12.0,125 + 2,5 = 4,0(it)

Sau khi dude bom vio bong, khi cé thé tich :

V, = 2,5 lit.

Do nhiét d6 cia khi khong doi, ta ap dung dinh luat Boi-Mariot
cho khi.
p,V, =PV,

) \%
Suy ra : p, = L p, = 4’0, 1,0
v, 2.5
= 1,6tat)
35.2 Mot bot khi c6 thé tich tang gip rudi khi néi ti ddy ho

1én mat nude. Gia sit nhiet do ¢ day hd va mat hd nhu
nhau, hay tinh d6 sau ctia ho. Cho biét ap suat khi quyén
lap, = 75cm Hg.




GiAT

Xét khoi khi trong bot nudc.
— O day ho khi c6 :

® thé tich : V1

® Ap suit ¢ P, =p,+ (emHg) .

13,6

— O mat ho khi ¢o :

® thé tich : V2 = 1,5Vl

® ap suit : p, = p,,

Ap dung dinh luat Boi-Mariot ta cé :

h
(p“ + _) V1 = pu.l,5V1

13,6
oh= 13,6 -
9 Po
= H10cm
= 5,1m

35.3 Mot ¢ot khong khi chia trong mot dng nhod, dai, tiet dién
deu. Cot khong khi duge ngan cach véi khi quyén bsi mot
edt thuy ngan ¢ chiéu dai d = 150mm.

Ap suit khi quyén la
p,=750 mm Hg.
Chieu dai cot khong khi
Hg khi ong nam ngang la
v - [ =144mm.
4(___ - _,ﬂ.z' el inid I&ﬁy tinh chiéu dai cot
I, g khong khi néu -
a) ong thing dung,
H.27.5 miéng Ong d trén
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b) 6ng thang dung, miéng éng ¢ dudi ;
miéng ong d dudi ;
miéng éng G trén.

nhiét do 1a khong déi.)

c) dng dat nghiéng géc « = 30° so véi phuong ngang,
d) dng dat nghiéng géc « = 30° so vdi phuong ngang,

(Gia st 6ng du dai dé cdt thuy ngan ludn & trong &ng va’

GlAl

Xét khéi khong khi trong 6ng, ngan cich véi khi quyén bdi cot

thuy ngan.

Khi 6ng nim ngang, cdt khong khi trong éng c6 :
J. thé tich : V,, = SI, (S : tiét dién ong)
l. ap suat : p,

a) Ong thang diing, miéng ong d trén ; ~

Lic nay, cot khong khi trong 6ng ¢o :

e thé tich : Vl = Sl.l n

l‘ apsuiit :p, = p, +d

Theo dinh luat Boi-Mariot :

AR

I"’1\]1 il U
p
Suym:ll=j.ln=25—0.l44 {, r,
p 900
1
= 120(mm)
H.27.6

b) Ong thing ditng, miéng ng 0 dudi :

Liic nay, cot khong khi trong dng co :

= o

[y ]
[4'8)
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® thé tich : V, = S/,
® Ap suit : P, = p,-d

Tuong tu trudng hop trén :

P,y =PV,

Suyra:lzx_

= 180(mm)

H.27.7

¢) Ong nghiéng gée «, miéng ong ¢
duwédi :

Lic nay, cot khong
khi trong dng ¢6 :

® thé tich : V3=Sl.*

® 4p suit :
Py =P, - dsina
Ta cé :
H.27.8 PyVy = PyYy
Suy ra :
P
13:&,1{ = 750 144
Py 675

= 160(mm)

d) Ong nghiéng géc a, miéng dng ¢ trén
Liic nay, cdt khong khi trong 8ng ¢6 :

35.

&

® thé tich: V, = St,
® 4Ap sudt :

P, =P, t dsina
Tacé:p,V, = p,V,

pll
Suyra:l4=-—_["
Py
750 144
325 H.27.9

= 131 (nm)

B BAI TAP LUYEN TAP

4 Khi duge nén ding nhiét tir thé tich 6 lit d&n 4 lit,4p suat
khi tang thém 0,75at. Tim ap suét ban dau cia khi.

s 1,6at

Néu ap suat caa mdt luong khi bign d6i 2.10° N/m thi thé
tich bign d6i 3 lit, néu 4p suit bign doi 5.10° "N/m? thi thé
tich bign dai 5 lit. Tinh ap sudt va thé tich ban dau cta khi
bigt nhiét do khi khong d6i.

ps: 9 lit ; 4.10° Pa

35.6\ Méi [an bom dua dugc V = 80cm” khong khi vao rudt xe.

Sau khi bdm dién tich tlep xuc cua cac vo xe vdi mit du‘dng
12 30cm®. Thé tich cac rudt xe sau khi bom la 2000cm®. Ap
suiit- khi quyén p, = 1 atm. Trong lughng xe la 600N. Coi
nhiét do 1a khong ddi. Tim s6 [an bom.

ns: 50

7% Mot xi lanh chia khi dugc day bing pittong. Pittong c6 thé

trugt khong ma sit doc theo thanh xi lanh. Pittong cé khoi
lugng m; dién tich tist dién S. Khi c6 thé tich ban dau V.
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35.12
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Ap sudt khi quyén la Py
Tim thé tich khi n&u xi lanh chuyén dong thang dUng vai

crm toe a. (Jm nhiét @6 khi khéng dbi.

-

mg + pyS

b5V = V

m(g * a) + pgS

Mot xilanh nim ngang kin hai dau, (:é_thé tich V = 1,2 lit
va chia khong khi ¢ dp suat P, = 10" N/m? Xilanh dugc
chia thainh 2 phan bing nhau bdi pitténg mong khéi lugng
m = 100g dat thing dung. Chiéu dai xilanh 2/ = 0,4m.
Xilanh_dwde quay véi van tde gée w quanh truc thing ding
¢ gita xilanh. Tinh « néu pitténg nim cich truc quay doan
r = 0,1m khi ¢6 can bang tuong doi.

ps : 200rd/s.

Mot bom hut khi dung tich AV. Phai bom bao nhigu lan dé
hut khi trong binh ¢6 thé tich V tit ap suit p, dén ap suit
p ? Coi nhiét do caa khi la khong déi.

0] do sau h, = Im dudi mat nude o6 mdt bot khong khi
hinh ciu. Hoi ¢ dd sau nao, bot khi ¢é bfm kmh nho di 2 [an
Cho khéi lu'(_illgrl 1eng‘)cud nude D = 10? kg/m , 4p suit khi
quyén p, = 107 N/m~, g = 10m/” ; nhigt 40 nudc khong
doi theo dd sau.

Ds: 78m

Mot dng nho tiét dién déu, mot dau kin. Mot cot thuy ngan
cao 75mm ding can bang, cich day 180mm khi 6ng thang
ding miéng 6ng & trén va cach ddy 220mm khi éng thing
dimg miéng 6ng & dudi. Tim ap suat khi quyén va do dai
¢Ot khong khi trong dng khi 6ng niim ngang.

' ns: 750 mmHg ; 198mm

Mot ong thiy tinh mot dau kin, dai 57em chia khong khi

c6 Ap suit bang Ap suat khong khi (76 emHg). An &ng vao

35.14

o
P}
o
=

chau thiy ngan theo phudng thing ding, miéng ong 6 dudi.
Tim dd cao cot thiy ngan di vao éng khi ddy ong ngang
mit thoing thuy ngan.

s : 19cm

lelg thay tinh mét dau kin dai 112,2c¢m, chida khong khi ¢
Ap sudt khi quyén p, = 75 emHg. An ong xudng mot chau
nude theo phuong thang ding, miéng ong ¢ dudi. Tim do
cao ot nude di vao ong khi day dng ngang véi mat nude.

: 10,2cm

Ong thiy tinh mot dau kin dai 80cm chua khong khi ¢ ap
suidt bang ap suit khi quyén p, =75 c_mHg An &ng vao
thity ngin theo phuong thing diing, miéng dng ¢ dudi (thap
hon) mat thuy ngan 45cm. Tim d9 cao cdt thuy ngin di vao
ong.

Hs: 20cm
Ong thiy tinh diai 60cm, thang ding, dau kin & dudi, dau
ha ¢ trén. Cot khong khi cao 20cm trong ong bi giam bdi
cot thuy ngan cao 40cm. Ap suit khi quyén p, = 80 cmHg.
Nhiét do khong doi. Khi 6ng bi lat nguge, hay :
al tim do cao cit thuy ngan con lai trong 6ng ;
b) tim chieu dai 6ng dé toan bo cot thuy ngin khéng chay

ra ngodai. :

s - a) 20cm
b) = 100cm

Mat éng hinh tru hep, kin hai dau, dai / = 105cm, dat nam

ngang. Gita ong ¢6 mot cdt thiy ngan dai h = 21cm, phan .
72 cmHg.

con lai cua dng chuia khong khi ¢ dp sudt p, =
Tim do di chuyén ctlia cit thuy /-
gan khi dng thang ding.

£1s . 6cm

Trong khoang chan k\fléllg ua

™ - .
mot phong vi bigu thiy ngan,
co lot vao mit. it khong khi

nén phong vi biéu ¢ s6 chi
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nhé hon dp suit thue cia khi quyén. Khi dp sudt khi quyén

la 768 mmHg, phong va bidu chi 748 mmHg, chieu dai

khoang chan khong 1a 56mm.

Tim dp suat céa khi quyén khi phong va bidy nay chi

734 mmHg. Coi nhigt d6 khong doi.

Hy . 756 mmHg

35.18 Mot phong i bidu chi sai vi c6 mot it khong khi lot vao

ong. O :ip sudt khi quyén P, = 755 mmHg phong vi biéu

nay chi p, = 748 mmHg.

Khi ap sudt khi quyén la p; = 740 mmHg phong vi biéu

chi p, = 736 mmHg.

Coi dién tich mat thiy ngan trong chiw la ldn., tiét dien ong
nho, nhiét d6 khong dai. Hay tim chiéu dai / ctia ong phong
vi biéu.

£y 764mm
35.19 Mot ong thtiy tinh ¢6 chieu dai 7 = 50cm, tiét dién

S=0,5 5em”, duge han kin mot dau va chua diy khong khi.
An ong chlm vao trong nudce theo phu’dng thi‘mg dLIn

dau kin & trén. Tinh lyc F can dat lén ong dé gia ong-.

trong nude sao cho dau trén clia 6nl thap hon mat nudc
doan h = 10cm. Biét khoi lugng dng m = 15g 4p suat khi
quyén p, = 760 mmHg.

HD : Ap dung dinh luat Boi-Maridt dé tinh lyc ddy
Acsimet F = FA -P

bS : F = 0,087N

Bai toan 36 Ciic baii todn vé g trinh dang tich

— Binh luat Saclo (Charles) duge ap dung cho khoi khi
e Co lap (khéi lugng khong dsi), khong ¢6 hign dai héa hoe.

e Khong thay doi thé tich (chia trung binh ‘han kin) nhung
thay doi nhiét do vivdp sudt.
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— Thuing nén dp dung cong thiic theo nhiét dp tuyét déi :

p, T,
pp T,
W BA! TAP THi DU
36.1 Mot bong den tl(ly toe chia khi @ & 27°C va dugi ap

suat 0.6at. Khi ‘dml chay sdng, dip suat khi trong den la
1,0at va khonor hm v béng den.

Tinh nhiét do Khi trong den khi chay sing. Coi dung
tich ciia bong den khong déi.

GlAl

Khoi Itgng va thé tich cia khi trong bong den khong déi. Ta c6
thé ap dung djnh luat Sacle (Charles) :

T, P,

T, )

Py 1,0
=T,=—_1 === 300

5004 K)

Chy ¢ - Néu dung nhigt d theo nhiét giai C ta o6 .
— Khi déen ~hua chiy sng . P, = Pyl + ytl) '
— Khi dén chiy sing 1 p, = p,(1 + vt,)

P, 1+ 7,

Suy ra: e —
P, 1+ 7t

el
IS

9. GT VAT L[ 10/11 {CHUYEN])




10 _ 2By,
06 273+t
ooty = 200 9732 227
2 06

B BAI TAP LUYEN TAP

@ Ap sudt khi tro trong bong den tang bao nhiéu [an khi den
sang néu nhi¢t do den khi tit 1a 25°C, khi siing 12 323°C ?

by 2
36.3 Khi dun néng dAng tich mét khéi khi thém 1°C thi ap suit
khi tang thém 1/‘36 dp sudt ban dau. Tinh nhi¢t d6 dau

cua khi.
ns:87°C

@ Mot binh day khéng khi & diéu kién chuan, duge day bang
mot vit co khéi lugng m = 2kg. Tiét dién cua miéng bmh
la 10cm” Tim nhiét dd cuc dai cia khong khi trong binh'
dé khong khi khéng day ndp binh lén va thodt ra ngoai.
Bi&t aAp sudt khi quyén la p, = latm.

by 54,6°C

Bai toan 37 Ciic bii toan vé quit trinh ding ap

— Dinh luat Gay Luytxac (Gay Lussac) duge dp dung cho 'khéi
khi : :
e Cb lap (khdi lugng khong déi), khéng co bién doi héa hoc ;
e Khong thay doi ap suit (thudng la do can bang vdi dp suat
khi quyén) nhung thay d6i nhigt dd va the tich.
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— Cong thuc :

1

<[N<J

34

® BAI TAP THi DU

37.1 Mot bmh dung tich

V=15cm” chia khéong khi g

nhiét db t, = 177°C, néi véi

mot ong nim ngang chda

day thuy ngan, dau kia cia

ong thong vdi khi quyén. W—_—
Tinh khoi lugng thiy ngan Hq

chay vao binh khi khong khi '
trong binh dugc lam lanh H.27.11

dén nhiet ddp t, = 27°C.

Dung tich coi nhu’ khong dm khoi lugng riéng cua

thuy nginla D = 13 Gd/c.m )

GIAT
Xeat khoi khong khi chyda trong binh.

Ban diu, cot thiy ngan trong binh nim ngang, cAn bang. Ap suat
trong binh bang :ip suit khi quyén.

Khi nhiét d¢ khi trong binh giam, ap suat khi trong binh cing
giam, nho hon :dAp suidt khi quyén, mdt phan chiy ngan sé bi khi
quyén diay vao chiém mot phan thé tich binh chua ; the tich khi
trong binh giam va dp suit khi lai tang lén. Khi dp suit trong binh
tang bang ap suit khi quyén, cot thily ngan sé nim y&n cAn bang
khong chay vao binh nita.

Do ap suiit khi trong binh trude va sau khi thiy ngan chay vao
biing nhau (bang 4p suat khi quyen) nén ta co thé ap dung djnh luat
Gay Luytxac cho khoi khi.




Vl V2 @ Mot ap ke khl cd hinh dang giong nhu bai trén, tiét dien
— = — éng 0,1c m®. Bigt 4 0° C, giot thiy ngan cich A 30cm, 6 5°C

T_l T, ‘ cidch A 50cm. Tinh dung tich binh. Coi dung tich binh la
Ta suy ra thé tich khi sau khi thiy ngan chay vao : khong dai. \
| - - 106,2cm’
T, 27 + 273 3
V‘_;. = Vl = o 15 = 10 (em?) 37.7 Khi ¢ 16 thoat ra theo ¢ ong khdi hinh tru. O dau dudi, khi c6
Tl 177 + 273 nhiét do 727°C va chuyén dong vdi van tée 5m/s. Hoi van
Thé tich thity ngan chy vao binh V= Vl ~ V2 -5 (01113) toe cua khi ¢ dau trén cia ong (co nhiet dp 227°C). Ap suit

khi coi nhu khong déi.

Khéi lugng thiy ngan chay vio binh : m = D.V = 68(g)
. Hy: 2,6m/s
M BAI LUYEN TAP
37.2 8] nhiét do 273°C thé tich cia mdt lugng khi la 10 lit.nTinh Bai toan 38 Ciie i toin vé hom hop khi
thé tich lugng khi d6 & 546°C khi ap suit khi khong doi.
by 151 )
3 12¢ khi chigm thé tich 4 lit § 7°C. Sau khi nung néng ding — DBinh ludt Dantdn (Dalton) duge ap dung cho hén hgp cua
37.. 2g khi chieém thé tic Sz .
ap khoi ugng rieng cia khi la 1,2g/lit. Tim nhigt do clia khi nhiéu khi If tuong.
sau khi nung. — Cong thue :
e Hy:427°C i
f3—7.@ Khéi lugng riéng cua khong khi trong phong {27°C) lon P=p +p,+ tp = Sh
~— hon khéi lugng riéng cia khong khi ngoai san nang (42°C) 1 ) n

bao nhiéu [an ? Biét dp sudt khong- kh1 trong va ngoai
phong 1a nhu nhau.

ps:1,05 (p; : 4p suat riétng phin cia khi)

37.5 Mot ap ké khi gobm mot binh cau thdy tinh co thé tich _ o '
270cm* gin vai mot 6ng nhd AB nam ngang c6 tigt dién B BAI TAP THI DU
0,1cm®. Trong éng c6 mot giot .

thiy ngin. § 0°C giot thiy ngan 38.1 Binh A c6 dung tich V, = 3lit. chia mot chét khi & dp
A B cach ,_A 30cm. Tm{ kho:}ng df - suft p ! = 2Zat. Binh B dung tich V, = 4lit, chia mdt
( :r ey chuy én‘ c"'m“ gigAt_ thug; n&:;a n khi chat khi & dp suat p, = lat. Nhigt do trong hai binh la
Hg nung binh cau dén 10 C. Coi dung nhu nhau, N&i hai bmh A, B thong véi nhau bang mot
tich binh la khong doi. ong dan nhé. Biét khong 6 phan ing héa hoc xay ra
H.27.12 hs: 100cm gitta khi trong cic binh. Tinh 4p suat cta hdén hgp khi.
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GIAT
Goi ap suat 1iéng plfﬁn cia mbi khi trong hdn hgp khi hai binh
thong véi nhau lap’ ), Py

Do qua trinh bidn ddi la ding nhiét, ta '\p dung dinh luit
Boi-Maridét (Boyle —~ Mariotte) cho khi trong mbi binh khi ching
chigm thé tich cta ca hai binh :

Vv

_ . 1
P1V1=p1‘V1+Vz)=P1‘V_‘1 iv, P

Yy
V— (V +V)=> —
p pz p V+V p.!

Ap dung dinh luat Dantdon (Dalton) ta tinh dugc Ap suit cua h@n
hgp khi nhu sau :

-

p=p |, +P,=—————

vV, v,
= B(at) = .1,43lat<)'
T
m BAI TAP LUYEN TE:\P
38.2 Hai binh cau, dudge ndi vdéi nhau bing mdt ong c6 khoa,

chua hai chit khi khong tac dung héa hoc vdi nhdu d cung
nhiét do Ap amt khi trong hai binh la p, = 2. 10 N/m? va
Py = 10" N/m®. Md khéa nhe nhang dé hdl binh thong vdi
nhau sao cho nhiet do khonor dm Khi can bang xay ra, ap
sufit ¢ hai binh la p = 4. 10° N/m”,

Tinh ti «6 thé tich cua h(‘u binh cAu.

Py — =3

38.3

38.4

38.5

Trong mot binh kin c6 1 hdn hgp métan va déxi & nhiét dd
phong va dp suat p, = 760 mmHg. Ap suit riéng phan cia
métan va oxi bang nhau. Sau khi xay ra sy né trong binh
kin, ngudi ta Jam lanh dé hoi nude ngung tu va duge din ra
ngoii. Sau d6 ngudsi ta lai dua binh vé nhiét d6 ban dau.
Tinh ap suit khi trong binh sau do,
fy: 380 mmHg.
Mot hén hgp khong khi gom 23,6g 6xi va 76,4g nits. Tinh :.
a) Khéi lugng cia 1 mol hdn hop.
b) Thé tich hén hgp & 4p suat 750 mmHg, nhigt dd 27°C..
c) Khoi lugng riéng cua hén hgp ¢ dieu kien trén.
d) Ap suit ritng phan ciia dxi va nits & didu kién trén.
s a) 29g/mol
b) 861
c) 1,16g/
d) 160 mmHg ; 590 mmHé
Mot hon hgp khi héli va argon ¢ ap suit p = 152. 10 N/m?
v nhiét do T = 300K, khoi lugng rieng p = 2kg/m Tinh

méat do phan tu héli va ar gon trong héon hop. Bigt He = 4,
Ar = 40.

594, 10%%/m* ; 3.10%/m?




§ 28. PHUONG TRINH TRANG THAI CUA KHi
LI TUONG. PHUONG TRINH MENDELEEP -
CLAPAYRON (MENDELEEV-CLAPEYRON)

A. TOM TAT GIAO KILOA

1. Phuvmg trinh trang th:i

p,vV p,V.
b 2 hay PY — const
'I‘1 Tz T
11. Phuvng trinh Mendélécp—(‘.Iapﬁyrc‘m
1. Truong hop 1 mol khi :
p,u I = RT
(R : hang so khi li tuong
R = 8.31 J/mol.K
R = 0,082 atm. lit/mol.K
R = 0,084 at.lit/mol. K
2. Truimg hop khdi khi bat ki
pv = BRT = nRT
u
B. HUGNG DAN GIAI TOAN :
Bai toan 39 Cic hai toan ve thang sé trang thai

vir khéi luvmg cita khi.

— Phuong trinh trang thdi duge ap dung cho hién oi bat ki cia
mdt khoi lugng khi xdc dinh.
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— Phuong trinh Mendéléep - Clapayron (Mendeleev — Clapeyron)
dudc dp dung d6i vdi cic bai toan lién quan dén khoi lwong cha khoi
khi, ~ '

W BAI TAP THi DU :

39.1 Mot xilanh dat thiang ding, dién tich tigt dién 1a
S = 100cm?, chita*khong khi & nhigt do
t. = 27°C. Ban dau xilanh duge day
bang mit pittong cach day h = 50cm.

Pittong cé thé trugt khéng ma sit doc 777777
theo mat trong cua xilanh. B

[ \\\‘
Dat len trén pittong modt qua can cé R
-
trong-lugng P = 500N. Pittong dich | * 2" -,
P 7 faw ~ - *
chuyén xudong doan / = 10cm roi dung SN

lai. e
Tinh nhiét 36 cua khi trong xilanh sau - -
khi pittong dung lai. Biét ap suat khi
quyén la p, = 10°N/m?. Bo qua khai
lugng cua pittong.

H.28.1

GilAl

Ban dau khi pittong cin bang, dp lye khi trong xi lanh va dp lyc
cuia khi quyén baing nhau. Ta suy ra :

P =Py

Khi dat quii can len pittdng va pitténg lai can bang, dp lyc cia
khi trong xilanh bang ap luc khi quyén va trong lugng qua can :

v

pz = Py t -

w

Ap dung phuong trinh trang thai, ta c6 :
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_Dodé:

106 4 —220
_ 100 . 104)(0’5_0’1)

10° . 0,5

= | 360(K)

(hay : t, = 360 - 273 = 87(°C)).

39.2.

0] nh‘iét d6 T, dp suat p,, khoi lugng rieng cia mot chat
khila D e

Lap biéu thic cta khdi lugng rieng chat khi & nhigt do
T,, ap suit P,

GiAl

DPat m la khdi lugng cia khéi khi.

Theo phuong trinh Mendeéléep - Clapayron (Mendeleev -

Clapeyron) ta suy ra :
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D=2:_.P._ﬂ
v RT

— Vay d trang thai (1) ta co6 :

p
m 1
Dl = = -u
| v, RT,
-0 trang thai (2) tacéd :
p,
]:)2 = E = - 1
v, RT,
Do do :
D, pm T
Db T
p, T
- - ,= BEANRY D,
rn T,
39.3 Mot xilanh kit duge chia lam hai phan bang nhau bai

mot pittong cich nhiét. Mbi phan ¢6 chiéu dai / =30cm,
chia mdt lugng khi gidng nhau ¢ 27°C. Nung néng mot
phan them 10°C va lam lanh phan kia di 10°C.

Hoi pittong di chuyén mot doan bao nhiéu ?

GIAT

Khi pittong ding yén (trudc va sau khi di chuyén), dp suit cua
khi hai bén pittdng bang nhau. Ta dp dung phuong trinh trang thai
cho khi trong mdi phan cua xilanh.

— Phan bj nung néng :




PV _ PV,
0 T
— Phan bi 1am lanh :
PyVy PV,
Tll T‘.!
Suy ra :
v Yy
Tl TZ

GIAT

-

Dat khoi lugng khi trong binh truéc va sau khi nung la m,, m,.

Ap dung
(‘lapeyron) ta ¢o :
[
m,
py = —_RTI 2> m
u 1
.oom,
pyv = TRTZ = m,

phuong trinh Mendeleep - Clapayréon (Mendeleev -

PV
RT,

pV
RT

-

2
2

Suy ra 46 bign thién khsi lugng khi trong binh la :

Dat khoang djch chuyén ctua pittdng la x. Ta c6 : Am = m,-m, = pV u 1 1
: - R T, T,
[ +x [ -x
0 _ o
T, T, _50.10.2(1 1
0,084 (290 280
_ T =T ) .
T, +T = | -1,47(g) (khi thoat bdt ra khoi binh).
2
_ 20 g ‘ —
600 39.5 Db thj  bén cho bist v
mdt chu- trinh bién (2)
= | 1cm) déi trang thai cla
mét khoi khi Iy tudng,
biéu dién trong hé toa
5V M €))
. ) . do (V,T. h
39.4 Mot hinh chti’a khi hidrd nén, thé tich 19 h.t’ nhl:_at do Hay bidu dién chu //
7°C, dp suat 50at. Khi nung néng binh, vi binh hd nén inh bitn dSi. L
mot phan khi thoit ra ; phan khi coir lai ¢6 nhiét déo .trm ‘le‘n : ?}' a{’ o . -
17°C c¢on 4p suat van nhu ci. « trong cdc hé ‘toa dd
Tinh khéi lugng hidré da thmt ra. p, VIva(p, T) H.28.2
141
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GIAT
— Ta ¢d cac nhan xét :
® Qua trinh (1) — (2) : V ti l¢ thuan theo T = dang dp
(T tang ; V tang)
e Qua trinh (2) - «3) : T khong ddi = dang nhiét.
{V giam ; p tang)
® Qua trinh (3) - (1) : V khong déi = dang tich.
(T giam, p giam)

— Ta vé duge cic do thj sau :

nrt . na

\\‘. (3) (3)

(i) (2)
(2) -
(1) T~ - _‘_(_T_‘) ,/"
> 0« » T
o5 v v
H. 28.3 H.28.4

39.6 Mot khdi khi li tudng c6 do

thi biéu diéh cho hai qud
trinh dAng nhi¢t ¢ hai nhiét
do 'I‘1 va 'I‘2 khac nhau nhu
hinh vé.

‘Héay sosanh T, va T,,.
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GrAr s

Ta vé mot duting ding
tich dng véi thé tich V.
Dutng nay cit hai do thj
ding nhiét tai A va B ung
vdi cAc Ap suit Py Py

Ta ap dyng dinh luat
Sacle (Charles) cho qua
trinh dang tich

A-B: v
B, T H. 286
P T,
Trén db thj ta co : )
Py, >p; = T, > ’I‘1
39.7 Mot khoi khi li tudng 6 thé tich 10 lit, nhigt do 27°C,

Ap suat latm bién d6i qua hai qua trinh
* Qua trinh (1) : dang tich, dp sudt tang gip 2.
* Qua trinh (2) : dang dip, thé tich sau cung la 15 lit.
a) Tim nhiét dd sau cing cua khi.
b} Ve do thi biéu dién qua trinh bién d6i cia khi trong
cac hé toa 4o (p, V) ; (V, Ty ; (p, T).

GrAl
a) Nhigt dp saue ciung
Cdc qua trinh bién d6i trang thai cia khi ¢6 the tom tit nhu sau :

p, = latm p, = 2p, Py = P,
Vl = 10/ = ¢anst Vz = Vl p = const V3 = 151
T] = 300K T2 T3

Ap dung dinh luat Saclo (Charles) cho qua trinh dang tich, ta 6 :
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p. T, p.
» 2= 25T, =27 =2T =600K
p, T, Py
Ap dung dinh luat Gay Luytxac (Gay Lussac) cho qua trinh ding
ap, ta co :

V, T, V.

e F s = b, = 600 = 900(K)

v, T, v, 10

b) B thi bidu difn cdc qua trink

Theo cac s0 lidu cho trong dé va tim duge & cau trén ta cé :

f‘-(“""” v
4
! @ © I (3
2¢-——-—---- !
I m VA
| 0= ——>A (= |
1 t | 1/ : :
—————————— LY 1
@ | st
i 1 //, : : II
R G SR S —
o) % 10 15 7¢)) O 300 600 200 T
H28.7 H.28.8
p(ntm)
t @) )
2

@)
3
:

H.28.9

144

B BAI TAP LUYEN TAP

® Quan he gitm cic dailvmgp p, V, T,

39.8

39.12

Trong xilanh cia mét dong co dat trong, hon hop khi 6 dp
suiit lat, nhiét d6 47°C, c6 thé tich 40dm”. Nén hén hgp
khi dén thé tich 5(1111‘"‘, ap suat 15at. Tinh phiét d6 cia khi

sau khi nén,
fs:327°C
Trude khi nén, hén hgp khi trong xilanh cia mét dong co

6 dp suat 0,8at, nhiét d6 50°C. Sau khi nén, thé tich giam
5 lan, Ap suit la 8 at. Tim nhiét do khi sau khi nén.

ps: 373°C
Mot ltrdng khi c6 4p suat 750 mmHg, nhigt dd 27°C va thé

tich 76cm”, Tim the tich khi 3 dieu kién chuan (0° C, 760
mmHg.).

ps 68,2501}13

) Mot ong thiy tinh mot dau

kin, chia mot lugng khi. An
migng Ong thing ding vio

~ chau thuy ngan, chigu cao éng

con lai la 10em. O 0°C muyc

thuy ngan trong 6ng cao hon

trong chau S5cm. Hoi phai tang

nhiét do 1én bao nhidu 48 muyc

Hg trong d&ng bang trong

chau ? Biét ap sudt khi quyén H.28.10

p, = 750 mmHg. Myc thiy ngan trong chau dang lén \
khong dang ké.

bs: 312°C

Mot cot khong khi duge chda trong mot 6ng nghiém hinh
tru thing ding, ngan cich vdi bén ngoai bang 1 cbt thay
ngan. Ban dau cot thiy ngan day tdi migng dng va 6 chidu
cao h = 76cm, cbt khong khi trong éng o6 chidu cao

-

10. GT VAT L[ 10/1i (CHUYEN) ; ' 145



-

/=100cm,nhi¢t do t, = 27°C. Biét dp suat khi quyén
p,=75 cmHg. Hoi phai dun khong khi trong 6ng dén nhiét

~ dd nao dé thuy ngan trong &ng cé thé tran hét ra ngoai ?

ps: 39,5°C

e Quan he gitiu cac dai lvowmg p, V, T, m, ¢

39.13

39.14

39.15

39.1

39.17

39.1

39.19.
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Mot binh dung tich 10 lit chia 2g hidro ¢ 27°C. Tinh ap
suit khi trong binh.
hs: 2,46 atm
Tinh thé tich ciia 10g khi dxi & dp suit 738 mmHg va nhiét
do 16°C.
Hy: 7,6 it
Mot chat khi ¢é khoi lugng 1,0g 6 27°C dudi dp suat 0,5 at
va co thé tich 1,8 lit.
Hoi khi d6 1a khi gi ? Biét raing d6 la mdt don chat.
' ns: N,
Binh dung tich 22 lit chita 0,5kg khi O. Binh chi chiu duge

ap suit khong qua 21 at.
Hbi co6 thé dua khi trong binh t3i da tdi nhiet dd nao dé

binh khong va ?

bs:79°C
Binh chia duge 4 0g hidrd & 53°C dudi ap sudt 44,4.10°
N/m2. Thay hidrd boi khi khac_ thi bmh chira duge 8 Og khi
mdi & 27°C dudi ap suét 5,0. 10° N/m®.
Khi thay hidrd 1a khi gi ? Biét khi nay la don chat.
Ds: O2

Mot lugng khi hidro & 27°C duéi ip suiit 99720 N/m*.
Tim khéi fugng riéng cia khi.

1

s O,OSkg/m3

¢ @6 cao h khong khi c6 ap suat 230 mmHg nhigt dd
_43°C. Tim khéi lugng riéng cia khong khi 6 do cao néi

i
- 39.23

/"4

39.24*

tren Biét rang ¢ mat dat khong khi (o ap suiit 760 mmHg, '
5°C, khoi lugng riéng la 1 22 kg/m”.

Hs - 0,46 kg/m3
Khi ¢au ¢6 dung tich 328 m? duge bom khi hidré. Khi bom
xong. hidrd trong khi cau c¢é nhigt dp 27°C, dp suit 0,9
atm. Hoi phai bom bao nhiéu lau néu méi gidy bom duge
2,5g H,, vao khi cau ?

s 2h40ph
Trong mét dng dan khi tiet dien deu § = .J(.m co khi C O
chay qua ¢ nhiét 4o 35°C va dp suit 3, 10" N/m®. Tinh van

toc -cua dong khi bigt trong thi gian 10 phit ¢6 m = 3kg
khi CO, qua tift dién dng.

s 1,939m/s

Co 10g khi oxi 6 47°C, ap sufit 2,1 at. Sau khi dun néng
dang ap thé tich khi la 10 lit. Tim :

a) Thé tich khi trudc khi dun,

b) Nhiét do sau khi dun, _

¢) Khai lugng riéng cia khi truoc- va sau khi dun.

hy:a) 4l
b) 527°C
c)2,56gll;1gl

Mét hinh cau thay tinh dugde can 3 Iz"m trong cac digu kién :
a) da hut chan khong, -
b} chia day khong khi d digu kién chuan

¢) chia day mot lugng khi nao dé g dp suat p = 1,5 atm.
Khoi lugng tuong ung trong ting [an can la m, = 200g, .
m, = 204g, m, = 210g. Nhigt d¢ coi nhu khong déi. Tinh
khm lu'(mcy mol cua khi trong fan can thit ba— —

“Hs: 48,3 g/mol

Mét xilanh dat thing ding c6 tist dign thay d8i nhu hinh
vé, Gida hai pittdng c6 n mol khong khi. Khoi lugng va
dién tich tiét dien cdc pittong [an lugt la m ,em,, Sl’ S,.

- Cac pittdng dude ndi véi nhau bing mdt thanh nhe c6 chiéu

N
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m, dai I va cach deu chd ndi cia hai dau
xilanh.

AN

PR Hoéi khi tang nhiét do khi trong xilanh
thém AT thi céc pittdng dich chuyén bao

nhizu ? Cho biét ap suét khi quyén la p,,.

39.25

™~
39.26

39.27

39.28
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ns:x = nRAT/[p (S, - 8,) + (m, + m,)g]

e Tuomg tic cua hai khdi khi trong xilanh

ua vich ngian
H.28.11 4 "

Xilanh kin chia 1am hai phan, mdi phan dai 52cm va ngan
ciach nhau bing pittdong cach nhiét. M&i phan chia mot
lugng khi giong nhau ¢ 27°C, 750 mmHg. Khi nung néng
mot phan l1én them 50°C thi pittdong di chuyén mot doan
bao nhié¢u ? Tim 4dp suét khi sau khi nung. '

s : 4cm ; 812,56 mmHg
Xilanh kin hai dau chia lam hai phan, mdi phan dai 42cm

v ngan cach nhau bdi mot pitténg cich nhigt. Mbi phan

xilanh chia cing mot khdi lugng khi, giong nhau, ¢ 27°C
dudi ap suéit 1,0 at. Can phai nung néng khi ¢ modt phan
ctia xilanh 1&n bao nhidu do dé pittdng dich chuyén 2cm ?
Tinh ap suit cia khi sau khi nung.

ns:B87°C; 1,05at

Ha1 binh chua cung mot lugng khi ndi véi nhau bang mot
ong nam ngang tiét dién 0,4 cm‘l ngan cich nhau bang
mot giot thiy ngan trong ong. Ban dau mbi phan co6 nhiét
do 27°C, thé tich 0,3 lit. Tinh khoang di chuyén cua giot

thiy ngan khi nhi¢t 46 binh I ting thém 2° C, binh II |

giam 2°C. Coi binh dan nd khong dang ké.

ps: dem
Hai binh gi6ng nhau chia mét chat khi nao do, néi
vdi nhau biing 6ng ngang, chinh gida dng cé mot giot
théiy ngan. Binh I cé nhiét do T, binh II c6 nhiét 45 T,
(T, > T). Giot thuy ngan sé di chuyen thé nao néu :

r

39.29*

a) nhigt 30 tuydt doi mobi
binh tang gip doi ?

b) nhiét 46 méi binh tang — e
mét lugng AT nhu nhau ? 74 7z
Dy :a) Ping yén |
b) Sang phz'ii. H.28.12

Mot pittong chuyén dong khong ma
sat trong mdt xilanh kin thang ding.
Phia trén va dudi pittdng c6 hai khoi
lugng bing nhau cta cung mdt khi l
tudng. Toan thé xilanh cé nhiét do T.
Khi d6, ti s5 cdc thé tich ciia hai khi
v, '
khi la — = n > 1.Tinh ti s6 nay
v2
khi nhiét do xilanh ¢6 gia tri T" > T.
Bo qua sy dan nd vi nhiét cua pittong
va xilanh.

H.28.13

FOA

e Thay déi thong s& trang thai khi khii hnmg khi thay doi.

39.3

Mot can phong dung tich 30m°> c6 nhiét do tang tir 17°C
deén 27°C. Tinh do bign thién khdi lugng cua khong khi
trong phong.

Cho bi&t ap suit khi quyén la 1,0 at vh khoi lugng mol cia
khéng khi c6 thé 1ay Ia 29g/mol.

ps - - 1,2kg.

.
e
B



39.31

39.32

39.33

39.34

39.35*%

150)

Binh chua khi nén ¢ 27°C, 40at. Mot nua lugng khi trong
binh thodt ra va nhidt do ha xuong dén 12°C. Tim 4p suat
cua khi con lai trong binh.

ps: 19at

Mot binh kin, thé tich 0,4m”, chua khi & 27°C va 1,5 atm.
Khi mé nap, dp suat khi con 1 atm, nhiét @5 0°C.

a) Tim thé tich khi thoat ra khoi binh (5 0°C, 1 atm).

b1 Tim khdi lugng khi con lai trong binh va khoi lugng khi
thoat ra khoi binh, biét khm luong riéng cua khi ¢ diéu kién
chuan la D 1,2k0'/m

bs-a) 0,1461113
b) 0,48kg ; 0,1752kg

Mot binh chita m = 0,3kg heli. Sau mdt thai gian, do binh
bi hg, khi héli thoat ra mot phan. Nhiét do tuyét doi cua khi
giam 107, ap sudt giam 20%. Tinh s0 nguyén tu héli da
tho:it khoi binh.

ps: 5,02.10% nguyén tu.

Binh dung tich V = 4 lit chia khi cé ap suat p, = 840
mmHg. Khéi lugng t;onor cOng cua binh va khi la ml—546g
Cho mdt phan khi thodt ra ngoai, 4p suat giam dén p,= , =135
mmHg, nhiet dd nhu cg, khai lugng cia binh va khi con lai
la m, = 543g. Tim khoi lugng riéng cua khi trude va sau
thi nghiém. ‘

hs - G6g/l ; 5,25bg/l

Hai hinh ‘gidng nhau dudc ndi véi nhau bdi mdt ong nho.
Trong ong cé mot ¢ii van. Van chi md khi dé chénh léch ap
suat hai bén la A p = 1,1 atm.

Ban dau, moét binh chua khi li tudng ¢ nhiet do t, = 27°C,
ap suat p, = 1 atm, con trong binh kia la chan khong. Sau
dé, nguisi ta nung nong hai binh lén téi nhiét dot,= 107°C.
Hay tinh dp suat cua khi trong mdi binh lic nay.

fs- 1,18 atm ; 0,08 atm.

39.36*

39.37

¢ Toian

Ba binh giéng nhau dugc néi bing cic 6ng dan mong cach .
nhiét. Mdi binh chia mot lugng khi héli nao d6 d cung
nhiét d6 T = 10K. Sau d6 binh I duge lam néng dén nhiét
a5 T, = 40K, binh II dén T = 100 K, binh III c¢é nhiét 4o
khonﬂr dsi. Hoi ap sudt trong ciac binh thay ddi bao nhiéu
[an ?

s 2,2
Hai binh cu c6 thé tich V| = 100 em®, V, = 200 cm® duge
néi bang mot 6ng nho cach nhiét. Ban dau hé cé nhiét do
t = 27°C va chua 6xi ¢ éxp suidt p = 760 mmHg. Sau dé
binh V, giam nhiét do xudng dén 0°C con binh V,, tang
nhiét do jen dén 100°C. Tinh 4p suat khi trong cac bmh

s : 84,2 emHg

ve do thi

Hai hinh sau day la cac d& thj cta hai chu trinh bién déi
trong hé toa do (p, T) va (V, T).

na - v (4) - €))
)] (2) N
(1
/ e Q)
4 -~
4 -~
PR ¢ )| ST
O & - — T 0 > T
H.28.14 ) H.28.15

-

Hay vé cac do thj biéu dién mbi chu trinh trong cdc hé toa do con

lai.

>

Giai lai bai toan 39.38 vdi cac chu trinh biéu dién boi hai do
thi sau :
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Hay chitng to rang :
—Odothi(D:T,>T,
‘ X
12 AN © O\t @) — G dothi 1L : p, > p, e

_‘ — O do thi dID : V,, > V,
Y “ | 39.41 Khi nung néng mot khéi te//
@ L (2) khi, sy thay ddi cia ap suit

(@ A ot _ . p theo nhiét do tuyéet doi T
o P : dugc cho bai dé thi sau day :

- "

A

-0 - T o w7 ; Hay xéc djnh la trong qua g
f“*\ H.28.16 H.2817 - ‘; trinh nay khi bi nén hay

39.40 ) Cho céc do thi sau day : ' dan. | H.28.21
. ps : Dan

P / T 39.42  Hai binh c6 dung tich bang ™

, _ N nhau chia cing mot loai
P2 khi. Khéi lugng cua khi [an

_ / i lugt lh m va m’.
- / ' Do thi biéu digén sy phy
s thudc cia p theo T cua hai

0¥= 2 khoi khi nhu hinh vé. Z
T Hay so sanh m vam’.
(1) (I}
H.28.18 H2819 - T ,
v o . 39.43 Hai xilanh chua hai loai khi
c6 khoi lugng mol la

"oy khiac nhau nhung

rt - Yi . " Y4
o cung khoi lugng m. Ap
' ‘ suat ctia hai khi cing bang
Va2 - nhau. Qua trinh bién déi ,
. : dang Ap duge bidu dién b My
s . cac do thi nhu trong hinh /
g ~

H.28.22

[

Hy:m >m

0k bén. ) -
T Hay so sanh cac khéi lugng z7

( lII) mol.

H.28.20 DS: gy > o, H.28.23

1

(S =
Un
N




39.44.

Mot xilanh chita khi bj hd nén khi ¢6 thé ra hoac vao chfm. -

Khi ap suat p khong ddi, thé tich’
V bién thién theo nhiét do tuyét
déi T nhu do thi § hinh beén.

Hoi lugng khi trong xilanh tang
hay giam ?

0y Giam

' e Khi hi&n ddi theo chu trinh kin

H.28.24

39.45 Mot lugng khi heli (w=4)
c6 khoi lugng m = 1,0g, nhigt do

t, = 127°C va thé tich vV, =40

lit bign dai qua hai giai doan :

— Dang nhiét. thé tich tang gip hai [an.

— Déng ap. thé tich tré vé gia trj ban dau.

a) Vé @6 thi bidu dién cdc qua trinh bi&n d6i trong hé toa dd

(p, T).

b} Tim nhiét do va 4p sudt thap nhit trong qua trinh bién doi.

39.46

39.47

154

fHs:b) 1,05at ; - 73°C

Mat luong khi oxi & 130°C dudi ap suat 10° N/m? duge nén
ding nhiet d&n ap sudt 1,3.10" N/m® Can lam lanh dang
tich khi dén nhiét do nao dé ap suit giam bang lic dau ?
Biéu dién qua trinh bién doi trén trong cdc hé toa do (pV),
(p. T, (V, TL.

s :37°C

Mot khéi khi oo 4p sufit p, thé tich V, dude dun néng ding
dp, nhi¢t do tuyét doi tang gdp hai. Sau do, khi duge lam
lanh ding tich vé nhiét do cG. Ve do thi biéu dién qua trinh
trong hé: toa do (pV), (pT), (VT -

Mot khai luong m = 1g heli trong xilanh, ban dau c6 thé
tich V| = 4,2 lit, nhigt do t, = 27°C. Khi dugc bién d5i
theo mot chu trinh kin gdm 3 giai doan :

— Giai doan 1 : Gian nd dang 4p, thé tich ting lén dén 6,3

lit.

— Gian doan 2 : Nén dang nhiét.

— Giai doan 3 : Lam lanh dang tich. :

a) Vé do thi bidu dién chu trinh trong cdc hé toa do (V, T),
(p, T3, (p, V). '

b) Tim nhiét 46 va dp suat (tinh theo"don vi at) 16n nhat
dat dugc trong chu trinh bién déi.

by b) 450K ; 2,25 at

39.49 Mot lugng khi bién
ddi theo chu trinh
bidu dién bai do thi V¢ @
sau
‘Cho bidt :
pl - P3 y
V1 = 1lm" y V, = 4m™;
T, = 100K ; T, = 300K, ° T
Hay tim V.. H.28.25

£ V:i = 2,2n13

39.50* Co6 20g khi héli chia trong xilanh day kin bai pitténg bién

doi cham t (1) - (2) theo dd thi md ta bdi hinh bén.
Cho : Vl = 30 lit ; p, = Hatm ;

Vv, = 10lit; p,, = 15atm. 40 2)

H:'ly tim nhiet d6 cao  Paf------ '
nhiat ma khi dat duge
trong qua trinh bign dai.

15 - 487,8K
Pal 3
i L
o v, v, >V
N +.28.26




§ 29. PHUONG TRINH CO BAN CUA KHI Li TUONG

A. TOM TAT GIAO KITOA

I. Phanmg trinh codiin ctia Khi 1 unmg

1 2
p = —nmv

30

p : ap suit cua khi,
n, : mat dd phan tar khi,
: khéi lirong cua 1 phan tu khi,

1]

<|3
[ -

“: (}i4 tri trung binh cia binh phuong van toc cac phan tu khi.

o 2 N -+ . N -
W, = —)mv‘ . dong nang trung binh cua cic phan tu.

-

I1. Nhigt dd vii ddng niing trung binh ciia phan tir khi

k = = 1,38.10*JK!: hiing s6 Bandoman (Boltzmann)

®
NA

L Cic hé qua

p = nkT

B. IFUGNG DAN GIAL TOAN

Bai toan 40 Cac baii toain vé van tic, dong ning v mat do

cua phan tr khi

— Ap dung phuong trinh co bin hofic cac hé qua tir phuong trinh
nay.

— Clui y .

e Tong & phan tit trong binh ¢hua la :
N =nV =nN, (n:sd mol)

® Khoi lugng cia 1 phan tu khi la

_ M _ « _D
m= - =L = =
N N, n,
B BAI TAP THibu
40.1 Mot binh dung tich 10 lit chia 1 mol khi héli ¢ 4p suat

2,5atm. Tinh ddng nang trung binh vi van tdc trung
binh cua phan tit khi trong binh.

GlAl
- Ta ap dung phuong trinh cd ban cia khi li tudng
1) —_

p = énUWd
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Mat khac ta cing cé :

N = n“V =n N’A

Do da -
g nN, -
p=2 AW,
3 Vv
Suy ra;
Wd = 3pV
2nN,

3.25.1,013.10°.10.107
2. 1.6,023.10%

= 163.107%L

Ti dinh nghia :

-W—d - —l-l'll‘m?'2
2
Véim = £ tasuyra:
Na
) = oW, . N,
v = v = H
\/ 2.6,3.10% . 6,023.10%
4.107
= 1377(m/s)

40.2 Hay tinh van t6c trung binh cua cdc phan tir khi oxi & |
nhigt 46 27°C.

Gidl
Ta ap dung cong thuc :
- - 3RT
N v = -
: u
Vdi : : !
R = 8,31 J/mol.K
T = 300K

# = 32.107" kg/mol

.y = \l 3.8,31.300
32.107"

= 483 (ny/s)

40.3 Mot can phong cé thé tich 40m” Khong khi trong
phong c¢6 nhiét dp 27°C va ¢ ap suat latm. Tinh s8 phan
ti chua trong phong.

GlAL
.Ta c6 cong thuc :
p= nt}kﬁ‘
S phan tit khong khi trong phong ¢6 thé tinh nhu sau :

~ N =nV =2
kT |
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1,013 10°. 40 _
1,38 . 107%* . 300

9,76 . 10%% (phan tw)

W BAI TAP LUYEN TAP

40.4

40.5

40.6

40.7

40.8

40.9

40.10
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Mot b;mh dung tich 7,5 lit chia 24g khi o6xi ¢ ap suat
2.5.10"N/m?. Tinh dong nang trung binh cia cic phan t
khi éxi :
ps: 6,23.10721
Binh cé dung tich 2 1it chita 10g khi & ap sudt 680mmHg.
Tinh van téc trung binh caa khi. '
- hy: 233ny/s

Tinh vm té¢ trung binh cua khi ¢6 khoi lugng rleng
)kb/m ¢ ap suat 760 mmHg. -

- D5 389n1s
Pinh dong nang trung binh va van tdc trung binh cia phan
tit khi heli & nhigt do 0°C.

ns: 5,65.107% ; 1304m/s
Mot chit khi ma cdc phan tit ¢6 van tde trung binh la
1760m/s ¢ 0°C.

Tinh van toc trung binh cta cac phan ti khi nay g nhiét 4o

- 1000°C.

f1s - 3800m/s

O nhiét do nao van tde trung binh cua cac phan tu khi oxi
dat van téc va tru cip I (7,9km/s) ?

-

hy: 8.10%K

( nhiet do nao van tdc trung binh cua phan ty CO, la

720km/h ?
s TOK

40.11

40.12

40.13*

40.14*

 40.15*

40.16*

Binh c6 dung tich 2 lit chia mdt loai khi & nhigt dp 27°C ’
vh d#p suit 107 mmHg

Tinh mit d) phan tif va tdng 36 phan ti khi trong binh,

ps: 3,2.101%m~ ; 6,4.101%
Lugng khi hidrd c6 T, = 200K, p, = 400N/m? dugc nung
noéng dén T, = IOOOOK, khi 46 céc phan ti hydrd bj phan

li hoan toan thanh nguyén tif hidrd. Coi thé tich, khéi lugng
khi khong déi. Tim dp sudt p, cia khi hidrd.

_ ns: 4.10%N/m?
Khéi lugng phan tit H, 1 3,3.10%g. Bist ring trong 1
glay, o6 10% phan tir H véi van toc¢ 1000m/s dap vao 1
cm? thanh binh theo phuung nghiéng 30° vdi thanh binh.
Tim sdp suit khi 1&n thanh binh.
. ns : 3,3.10°N/m?
Mot vé tinh o6 thé tich V = 100m”, chua khong khi & digu
kién thudng. Thlén thach 4a lam thung 1 15 nho c6 didn
tich S = lcm? trén vd v tinh. Tinh khoang thoi gian d8 dp
suit ben trong vé tinh giam di 1%. Nhigt 4o khi khong 46i
va phan ti gam cia khong khi la 29g/mol.
s : 2 phit
Mot binh dyng khi loAng duge chia thanh 2 phan bang mot
vach mong c6 b thang. Kich thuéc 16 kha nho so vdi quing
duong ty do trung binh ciia phan tit khif trong binh. Tim ti

38 dp suiit ciia khi trong mdi phan cia binh néu ching duge

git 6 nhitng nhiét df khdc nhau ’I‘1 v Tz'

U.S':E-l— = \‘ —1
‘ Py T

2

Mot binh théng véi khong gian xung quanh qua 1 16 nho.

Khong gian bén ngoai c6 nhigt do T, dp suat p. Khf trong
vi ngoiti binh la kha loAng sao cho cdc phan ti khi chuyén
ddng trong binh va tir binh qua 16 déu khong va cham véi
nhau. Khi trong binh duge duy tri & nhiét d¢ 4T. Tim ap

suat khi trong binh.

hs: 2p
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40.17* Mot cai héc cich nhiét duge ndi vdi hai thé tich chda khi
héli bang cdc 16 thiung nho giéng

Hel J_ 'He:: mnhau (H.29.1) Céc thé tich khi
T L >0 heli duge gig & ap sudt p, nhidt do
5 p’ .I- TP »2T T va 2T khong déi.
——— ————— Tinh 4p suit va nhiét 4o cha kh{
H.291 trong héc.

ps:TV2 ; (‘/2_-" lp
24yv2

§ 30. NOI NANG VA SU BIEN PO1 NOI NANG

A. TOM TAT (:l;\(“) KHOA

¢ : nhiét dung riéng,
m : khoi lusng,

t, : nhiét do dau,

Ql + Qg_ =0
Quy wde : Q>0 : nhiét lugng thu vao,

1. Ndi nang |
Pong nang cia phan t& + Thé nang tudng tic gida cdc
phan td = Noi ning cua vat.

= | U= TV

Chti ¥ ; Vi chiit khi, ndi nang U 6 thé coi la chi phu thuge nhigt 46 coa
khi.

I1. Ciich bi€n ddi ndi nang

1. Thue hién cong
chng
Co nang PR Noi nang
hvc ngoai

2. Truyén nhiét luong
— Cang thitc tihh nhiét lugng :

162

t,, : nhiét do sau.

— Phuong trinh cAn bang nhiét :

Q=cm {t, - ty)

Q<0 : nhiét lugng toa ra.

B. HUGNG DAN GIAI TOAN

Bai toan 41

Tinh toin cie dai lovmg ve nhidt

Ap dung :

— Cong thic tinh nhiét lugng

— Phuong trinh can béng nhiét

4].1

B BAI TAP THi DU

1 vat (A) ¢6 khdi lugng 0,10kg & nhiet d6 100°C duge bd vao

nhiét lugng k& (B). Nhiét lugng k& bang dong thau c6 khéi
lugng 0,10kg chia nudc (€) ban dau ¢ 20°C. '

Nhiét do cia hé khi c6 can bang nhiét 1a 24°C. Tinh nhiét
dung riéng c, cia vat A. Biét rang nhigt dung riéng cia




@ Thing nhom, khéi lugng 1,2kg, dung 4kg nudc o 90°C.

dong t = 2
g fi zhlf:)u J;r::g n(;r:c fAn lugt Ia : = 3,8.10%0/kg. 49, Tim nhiét lugng tda ra khi nhidt dd ha con 30°C. Cho biét :
3 nhdom o6 ¢, = 0,92kJ/kg. 4, nudce ob c, = 4,186 kd/kg. d).
‘ GlAl ' DS 1,07.10°
Ta 06 bang t6m tAt A lidu sau 41.4 Mot nhit'}.t lugng k& chia 2kg nudc d 15°C. Cho vao nhiét
: lugng ké qua cAn bang thau cd khéi lugng 500g  100°C.
A B ' C - Tim nhiét d6 caAn bhng cia hé. Coi rhng vo nhipt lugng ké
KNisi lomgs = 0,10k | ma2 = 0,10k m3 = 0.20kg khf'mghthu nhi‘ét. Cho cdc nhi ft dung riéng cua thau va
Nhi¢t dung ricng | cr = 3KI07W/KE A0 | c3 = 4.2 1P IKg. 0O nube fan lugt Ta : ¢, = 3,68.10%/kg. do, ¢y = 4,186. klikg.
Nhidt dd diu o= NPC |12 = 20°C ta = 20°C b
- py: 16,8°C
Sau khi ¢ cAn bang nhigt, nhi¢t dd cua hé la 41.5 Nhiét lugng k& bing dong (¢, = 0,09cal/g.d)) chia nudc
¢ = 24°C (c, = 1 cal/g.dp) ¢ 25°C. Khoi lugng tdng cong ctia nhiét

lu’dng ké la 475¢.

Bo vio nhiét lugng ké mot vat b.mg thau (c,,=0,08cal/g.d0)
== ¢0 khéi lugng 400g ¢ 90"C. Nhiét @6 sau Lung cua hé khi
Q,+Q,+Q;=0 . cAn bang nhigt 1a 30°C.

Tinh khoi lugng cuia nhiét lugng k& va cia nude.
_ fs: 100g ; 376¢g
Suy ra : . 41.6 Mot khéi m = 50g hgp kim chi kém & 136°C duge cho vao
' mot nhiét lugng ké, nhiét dung 30J/d$, chia 100g nude ¢
_ome,(t-t) Fmyeyt-t) 14°C. Nhist d¢ can bing 1a 18°C. Tim khéi lugng chi, kém.
“ = my(t-t,) Bi&t nhiét dung riéng clia nudc 1a ¢y = 4,2kJ/kg.dd, cia chi
L I ¢; = 0,13kJ/kg.dd va cia kém l1a cg = 0,38kJ/kg.do.

ns: 15g ; 3bg

Ap dung phuong trinh cin bing nhiét, ta cé

= mlcl(t -t + mzcz(t -ty + m,c.(t - t.) = 0

= | 4,6.102(J/kg.dd) .

41.7 Tron ba chét long khong tac dung héa hoc lan nhau. Biét

. khéi lugng Tan lugt la m, = lkg, m, = 10kg, my; = Skg,

B BALTAP LUYEN TAP ' ' , nhxet dd va nhiét dung riéng l'an lugt la t, = 6°C,
=2kd/kg.dp, t, = 40°C, ¢, = 4kd/kgdd, t, = 60°C,

ci-ZkJ/kg do. Tim

a) nhiét dd can bang cia hén hgp ;

b) nhigt lugng cin dé lam nong hén hgp dén 6°C.

ns:=-19°C; 1300kJ

ql’} 100g chi duge truyen nhiét lugng 260 J, thi tang nhigt do
tit 15°C dén 35°C. Tim nhiét dung va nhigt dung riéng cia

chi.
Hy: 13J/do ; 130d/kg.do
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41.8

41.9

41.10

41.11%
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C6 hai binh cach nhiét. Binh I chiia 5 lit nude § 60°C, binh
IT chia 1 lit nwée ¢ 20°C. Dau tién, rét mot phan nuéc &
binh I sang binh II. Sau khi binh I can bang nhiat, ngudi
ta lai rét tir binh II sang binh I mot lugng nudc bang véi
[an rot trude. Nhiet dd sau cling.clia nude trong binh I la
59°C. Tinh lugng nudc da rét tit binh nay sang binh kia.

hs 1 lit

7
Mot binh cach nhigt duge ngan lam hai phan bang mét
viach ngian «ich nhiét. Hai phan binh chia 2 chat long ¢
nhiét dung riéng ¢, ¢, va nhiét do t,, t, khdc nhau. Bo
vach ngin, hai khoi Ch'lt long khong ¢ t,w duug héa hoc va
céd nhiét d6 can bang la t. Biét (t,—t) = ;(tl—t.,).

Tinh ti 6 m, / m,,

m
Py, — = —
m,

—_

[ §)
©
—

Hai binh gidng nhau noi bang nncr co khoa. Binh I chua
mot lugng khi ¢6 p = 10° N/m t, = 27°C. Binh II chua
cang loai khi, cung ap suat nhl.rug co t, = 227°C. Mo khéa
cho hai binh thong nhau. Hoi : )
a) nhiét do khi can bang ?
b ap suit khi sau khi can bang ?
pscal 102°C
b) 10°N/m”>
Mot binh cau kin cdch nhiét, thé tich 100 lit, ¢6 5g khi H,,
1 12g khi O, Ngubi ta dot chay hon hgp khi trong bmh
Bifa‘t khi ¢o mot mol hoi nude duge tao thanh trong phan
ing thi ¢cd mot lugng nhi¢t 2,4.10"%] toa ra. Nhiet do ban
dau cta hon hop khi I 20°C. nhiet dung rieng dang tich
cia hidro 1 14,3kJ/kg.dd, ctia hdi nude la 2,1kJ/kg.do. Sau
phan wng hdi nude khong bi ngung ty. Tinh ap suit trong
binh sau phan ung.
1 5.4.10"N/m*

§ 31. NGUYEN LI 1 CUA NHIET PONG LUC HOC

A. TOM TAT GIAO KHOA

I. Thi nghiém Jun (Joule)

— Y nghia: Minh hoa cta djnh luat bao toan va chuyén
héa nang lugng. :

— Duwong luong co cua nhiét ;

1 cal = 4,18GJ

EE. Nguyén 1i 1 enia nhiét dong lue hoc

Q=A+AU

Q : nhiét lugng truyén cho vat.
A : cong do vat thyc hién.

AU : 8o bign thién ndi nang caa vat.

B. TIUGNG DAN GIAI TOAN

Tinh toan lién quan dén nhiét iuvng, cong vi

Bai toan 42

dd bién thién ni ning,

- Ap dung-cong thic clia nguyén li I cua nhiét dong luc hoc.
— Cac diém can luu y : .

*# (3 : nhiét lugng trao doi gitta hé va moi truong ngoai.

{Q > (O : he thu nhiét
1Q < 0 : hé toa nhiét
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*AU : @) bi&n thidn ndi nAng cua hé. Noi niing bidn thién theo
nhigt dp, kich thuwde hobic hinh dang cia he.

’AU>0:noinkngmg
|AU< 0 : ndi ning giam

* A : cdng do h thyc hién.

’ A > 0: he sinh cong duong (cdng phit ddng)
l A < 0: hé¢ sinh cong &m (cOngcan)

Néu he chju tiac dyng cua lyc ngoai F sinh cbng A’ trong qua
trinh bign ddi, ta c6 :

= _A’

B BAI TAP THi DU

42.1 Qua bong khéi lugng 100g roi tit 4o cao 1,5m xudng dat
va nay len dén 49 cao 1,2m. Tai sao bong khong nay lén
d&n do cac ban dau ? Tinh do tﬁng ndi nang cua béng,
dat va khong khi. Cho g = 10m/s°.

i

GlAl
Xét hé gom bong, dat va khong khi :

Khi bong rdi, cham dit va nay len, mjt phéan cd ning cia béng da
bign thanh ndi nang trong he.

Dat co nang cia bong noi bit dau roi va ndi 1én cao nhat sau va
cham la W, W,, Ta co :

W, <,W1
= mgh, < mgh,

"Suyra:h,<h
Do he la kin, theo nguyén li I cua Nhigt dong lyc hoc :

168

Q=U-A"=0
D) tiing ndi nAng cua h¢ la :

U=A=mg(h -h)

0,3J

Do tang ndi nang nay lam thng nhi¢t d6 ctia hé va cd thé lam bign
dang bong, dat.

42.2 . Vién dan chi (nhiét dung rieng ¢ = 0,13kJ/kg.dp) rui
khong ma sat tit dd cao 130m xudng va va cham mém
véi dat. Hoi dan néng thém bao nhiéu d khi cham dat
néu gia su 50% dd tang an nang cua dan duoc bién
thanh nhiét lam nong vién dan ? Cho g = 10m/s>

GlAl
Xét he gom dan dat va mdi tru!bng.
Theo nguyén li I cua Nhiét dong luc hoc :

Q=U-A"=0
D% tang ndi naing cua h¢ :
U=A"=mgh

Do tang nodi niing nay sé lam ting nhiét dd cia hé va bién dang
dan, dit. Theo.de 50% AU sé lam tang nhiét do cua dan :

- 0,5AU = me At
0,5 mgh = mc At

Do tang nhiét cua dan :

169




0,5gh _ 0,6.10.130
c 130

At =

= 5(°C)

W BAI TAP LUYEN TAP

Vién dan chi (m = 50g, ¢ = 0,12kJ/kg.do) bay vdi van tdc
v, = 360km/h. Sau khi xuyén qua mot tAm thép, van tdc
vien dan giam con 72km/h.

a) Tinh lugng ndi nang tang thém cia dan va thép.

b) 60% lugng ndi nang trén bién thanh nhiét lam néng vién
dan. Tinh d¢ tang nhiét do cua dan.

* by :a) 240]
//;‘\ b) 24°C
42.4 Biia midy 10 tan roi t¥ dé cao 2,3m xuéng mot coc sit

(¢ = 046k]/kg.dd. m = 200kg). Bi&t 40% dong nang clia
bia bien thanh nhigt lam néng coc sdt. Hoi bda rei bao
nhi¢u [an thi coc tang nhigt do them 20°C. Cho rang coc
khong toa nhidt cho mai trusng.

15 20 Jan
42.5 Qua cau 6 nhiét dung riéng ¢ = 460J/kg.ddo dude treo bdi
s0i day co chiéu dai 7 = 46em. Qua cau
. dude nang lén dén B roi tha roi. Sau khi
Tl_? B cham tudng, né bat ten den C (@ = 60°).
LIS ; Biét rang 60% do giam th& nang bign thanh
RN 7 nhiét lam néng qua cau. Tinh do tang nhiét

1 o ¢ dd cia qua cau. Liy g = 10m/s®.
?%"/ by At = 0,003°C
- 42.6* Mot qua bong khéi lugng m = 300g
H31 ¢6 dung tich V = & lit dugce bom khong khi

. » . a oy . . N N S
dén ap suit p = 1,2 atm. Qua bong duge ném lén cao 20m va roi
xudng dit rin 16i lai nay len gan nhu téi vi tri ci. Tinh nhiét d6 cuc

170

dai cua khong khi trong qua béng vao lic va cham vdéi dat rdn. Coi
thé tich béng thay d6i khong ding ké khi va cham. Nhiét d6 moi
trugng 1a T = 300K, nhiét dung riéng ding tich cua khong khi la
c, = 0,16cal/g.dd.

fs: 306K

§ 32.APDUNG NGUYEN LI I
CUA NHIET PONG LUC HOC
CHO KHI LI TUONG

A. TOM TAT GIAO KHOA

I L NOi méng viv eong cua khi li tiwmg |
1. N&i nang cua khi li tuong |

Truong hgp khi don nguyén tu : .

U = SuRT
7

4

(1t : 56 mol khi I

— Trudng hop tong quit :

U = acT
AS

¢, : nhiét dung riéng ding tich.

Chri v :

- 3
e Khi don nguven tir: c, = =R

i i : :
' ® Khi luing nguvén tif e, = R i
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2. Biéns thix: tinh cdng :

a) Qud trinh dang ap :

A=pAV

—Khidinng: AV>0=>A>0
— Khibjinén:AV<0=>A<0

b) Quda trinh bat ki :

— Ap dung phuong phdp vi phan :

= ZAAi = ZPiAVi

— Diing gian do cong (hé toa do p, V) :

e Cong tinh bang dién tich giéi han béi dung bidu dién

chu trinh.

® Chitu bi€n ddi cia chu trinh thuan chidu kim dong ho
= A > 0; nguge lnih=> A < 0.

1. Ap dung nguvén ki I eia nhigt dong Iy hoe

1. Qua trinh déng tich :

2. Qua trinh déng ap

3. Qua trinh diang nhiét

4, Quia trinh doan nhiét :

Q=AU+ A

Q=A

A= -AU

§. Bién doi theo chw trinh kin

B. HUGNG DAN GIA]I TOAN

Bai toan 43 Tinh toan lién quan dén cdng, nhilt lwomg vi

a0 bién thién ndi nang cia khi li tudmg,

— Ap dung cic cong thic tinh cong va ndi nang cua khi li tudng.

— Ap dyng hé thuc lién lac gita A, AU, Q thee mbi qua trinh
bién déi.

M BAI TAP THi DU

43.1 Mt khoi khi CO,, e6 khdi lugng m = 200g chua trong
mét xilanh dudi pittong nang. Pittong co thé di chuyén
théng ding theo thanh cida xilanh.

Pun néng xilanh cho nhigt dp tang dan tir t, = 20°C
dén t, = 108°C. Tinh cdng do khi thyc hi¢n.

Gldl
Khi dugce dun nong, khi tac dyng ap luc Flen pittong. Pittdng di
chuyén va khi thuc hién cong.
Do nhiét d6 tang dan va pittdng ning nén chuyén déng cia
pltmng cham, coi nhy thang déu. Ap luc F cda khi can bang cic luc

can (trong lyc cua pittdong ; ap lyc cia khong khi). Do d6 ap suit cia
khi trong xilanh khong doi. Khi dan ddng dp.

Céng do khi thyc hién la :

~41
>




A= p. AV = p(V,-V)) = PV, - pV,

- ERT2 - "_IRTI =Mp AT
7] I u
’ =200 g4 88

44

= 3324(J)

43.2 C6 6,5g hidro 8 27°C duge dun nong dang ap dé thé tich

tang gap doi. Tinh :

a) Cong do khi thyc hién ;

b) Nhiét hugng truyén cho khi ;

¢) Do bién thién ndi nang cua khi.

Biét nhiét dung riéng dang Ap cua hidrd la
¢, = 14,3 kikgXK

GiAl

a) Cong.do khi thuc hién :

" Taco:

A=pAV=pV,-V)=p2V, -V)

_ _m
= le = ?RTI

=55 g31.300

2

t

8,10(kd)

b) Nhiét lrong truyén cho khi :

-
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Ta tinh nhigt lugng theo cong thue :

Q = m.cp.At = m.cp.AT

Binh luat Gay Luytxac (Gay Lussac) cho :

1

>0 =20 L,
2 = = 2T,
Vl

AT=T,-T, = T,
Vay :
Q= m.cp’l"]

= 6,5.107.14,3.300

i

27,9(kJ)

c) Db bién thién noi nang :
Theo nguyén li [ cia Nhiét dong luc hoc ta suy ra :

AU=Q-A

= }19,8kJ

43.3 Mbt binh kin c¢6 dung tich 10,0 lit chia mot khéi khi

don nguyén tu d dp suat p = 1071 mmHg. Nhiét d9 caa
khi la 10,0°C. Hay tinh :

a) Mat d¢ phan tu cua khi ;

b) Dong nang trung binh cia phan tif khi ;

c) Noi nang cua khi chwa trong binh.

b
~
Un



GlAl
a) Mat do phén tie khi :
Ta 6 : ' p = n kT
P
: n, = —
Suy ra: 0 v

101, 1,013.10°
760.1,38.107%3.283

i

3,4.10" (m™)

b) Pong nang trung binh cua phén tie khi:

Ta co ;

W Ek'i‘
T2

= -3 .1,38.10°% . 283

|

5,86.102! (D

c) Noi nang ctia khoi khi:

3
Tac: U = SnRT = Y

2

3
2 760

10711, 1,01310° 40

i

2.00.1071Jy
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43.4

43.5

43.6

43.7

43.8

43.9

43.10

43.11

Khai khi c6 p = lat, V, = 10 lit dugc dan nd dang 4p, thé
tich tang gip hai [an. Tim céng do khi thyc hién.
© by 981d

20g khi oxi g ap suat 2.105N/1112, nhiét d6 31°C, dudc dun
néng dang dp va dan ng dén thé tich 25 lit. Tinh cong cla

* khi.

Hy:3421,1J

Mot khoi khi cé p, = 1 atm, V= 121it, t, = 27°C dugc
dun nong dang ap den nhiét do t, = 77°C. Tlnh cong cua
khi.

Ds . 202J
8 gam hidro ¢ 27°C, dan nd dang ap thé tich tang gip 2
fan. Tinh cong cia khi.

hs-9972 J

Mot khoi khico V = 7,5 1it, p = N/m t = 27°C, bj
nén dang 4p va nhan mot cong 50J : Tmh nhiét d6 cia khi
sau khi nén.
ps: 17°C
Mot khdi khi 6 V = 3 lit, p = 2.10° N/m t = 27°C dugc
dun néng dang tich 19i cho dan nd dang ap. Khi dan nd
nhiét dé tang thém 30°C. Tinh cong khi da thuc hién.
_ ns: 60J
Mot khoi lugng m caa mot chit khi cé nhiét do T duge lam
lanh dang tich, ap suat giam di n fan. Sau d6 khi dan nd
déng ap dén khi nhiét do bang hic ban dau. Tinh cﬁng khi
da thyc hién. Biét phan td gam cua khi la u.

mRT
nit

Mot lugng khi thue hlen chu trinh hién d6i nhu d6 thi cia
hmh bén. Cho bigt : t, = 27°C ; ; V=51t t, = 127°C;

Hs:(n-1)

12. GT VAT Li 10/ (CHUYEN) 177



V.=6lit.
O didu kién tiéu chuin, khi
co thé tich vV, = 8,19 lit.
Tinh cong do khi thye hién
sau modt chu trinh bign d6i.
py - 20,20
43.12 Mot xilanh thang
dung tigt dién 100cm? chia
khi g 27°C, day boi pittdong
nhe cich ddy 60cm. Trén
T pittdong cé dat mot vat khoi

lugng 100kg. Dét néng khi
them 50°C. Tinh cong do
H.32.1 khi thyc hién. Cho 4p suit

khi quyén 1a 1,01.10°N/m?; g = 9,8m/s?.

43.13

43.14

43.15

178

Hy: 199J

2,2 kg khi CO, ddn nd ding dip, ting nhiét d6 thém
At = 200°C. Tinh :-

a) cong khida thyc hién ;

b) nhiét hugng truyén cho khi ;

¢) d6 bién thién ndi nang cua khi.

Hy:a) 83,1kJ
b) 330kJ
c) 246,9kd

12g hidrd dan nd dang ap (cp = 14,6kd/kg.dd) thé tich tang
gap ba [an va thyc hién cong A = 29916J. Tinh :
a) nhiét do ban dau cia khi;
b) nhiét lugng truyén cho khi ;
¢) d6 bién thién ndi nang cua khi.
py.a) 27°C
b) 102960J
c) 73044J

10g oxi & 15°C va 2,77.10° N/m® dan nd déng 4p
(c,=0,9k/kg.dp) dén thé tich 6 lit. Tinh :

2

43.16

43.17

43.18

43.19

43.20

43.21

a) Cong khi thyc hién va nhiét lugng truyén cho khi ;
b} Do bien thién noi nang cta khi.
£y a) 914,1J ; 3168J
h) 2253,9J

160g oxi dugce dun néng dang tich (¢, = 0,65kJ/kg.dd) tang

nhiét &6 ti H0°C dén 60°C. Tim nhlet lugng truyén cho khi
va do bién thién ndi nang cua khi.

£s: 1040J
Binh kin khong dan nd, chnta 14g nite g 1 at va 27°C, duge
dun néng (¢, = 0,74kJ/kg.dd), 4p suat tang lén dén 5 at.
Hoi d6 bién thién ndi nang cua khi.
Hs: 12432J
Binh kin khang din ndg, thé tich 6 lit, chita 12g nito ¢ 27°C.
Sau khi dun néng, dp suit trong binh la 4,2 at. Tim nhiét
lugng truyén cho khi va dé bi&n thién ndi nang cia khi.
ps: 35652 J

Trong xilanh c6 mot lugng khi. Pittdong va khi quyén gay ra
ap suiit bang 2. 10 N/m? len ltgng khi 4y. Do nhan duge
nhiét lugng 2,8 kcal, khi din nd ding ap. Cho biét
c_=Tkcal/kmol.dd. Tinh :

a})a do bién thién ndi nang cua khi ;

b) do tang thé tich cta khi (Cho 1 cal = 4,19J).

15 - a) 8,408kd
b) 16,62

Binh thé tich 10 lit chia khi don nguyén ta o6 mat do
nn—3 10%m®. Dong nang trung binh cia nguyén tu la

Wd = 5. 107213, Tinh noi nang cua khi trong binh.

ns: 150d
Khi heli dtmg trong binh kin thé tich la 2 lit 6 27°C, ap
suat 10°N/m?. Tinh :
a) nhiét lugng cung cap ¢ ting nhiét dd khi len 127°C
b) van tdc trung binh clia nguyén td & trang thai dau va

170
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43.22

43.23

43.24

43.25

180}

trang thai cudi.
c) néi nang cua khi d dau, cudi qua trinh.

1 fs - a) 100J
‘ b} 1367m/s ; 1579m/s
c) 300J ; 400J

Maét khéoi khi He chia trong binh ¢6 thé tich 5 lit, ap sudt
1,5.10°N/m?, nhiét do 27°C.

a) Tinh dong nang trung binh cda phan tu va mat d phan
fur.

by Nén ding ap khéi khi dé mat do phan ti tang gip hai
[an. Tinh nhiét do va thé tich khi sau khi nén.

¢) Tinh nhiét lugng khi truyén cho bén ngoai.

-

ps: ) 6,21.10724 :8.6.10%m™
b) —123°C : 2,51
c) —937,5J

Khéi lugng m = 8g heli chda trong xilanh, day bai pittong
nang. Khi duge dun néng dang &p tir nhiét do t;, = 27°C
d&n 127°C. Tim nhiét lugng truyén cho khi.

Ds: 41554

Khsi m = 40g khi néon (¢« = 20) d 27°C, thé tich ban dau 6
lit.

a) Nén dang nhiét, cong lyc ngoai la 67504, the tich giam 4
[an. Tinh nhiét lugng khi toa ra.

b) Ho nong déng ap dé thé tich khi tang [én nhu ca. Tinh
nhiét lugng khi hap thu.

¢) Ve db thj bign ddi trang thai khi trong hé (V, T), (p, T),
(p, V).

b5 a) -6750d
b) 37395J

Xilanh cich nhiét dugc chia lam hai phan thé tich V), V,
bing vach ngan cach nhiét. Phan I ¢6 khi § nhiét 46 T, ap
suat p,. Phan 11 chda cang loai khi ¢ nhiet dp T, » 4P suit

43.26

43.27

-, bién déi cia khi li tudng.

43.28*

43.29*

p,- Bo vich ngan di. Do hé kin nén ndi nang khi bao toan.
Tim nhiét d6 cAn bang.

T Typ\V, + p,Vy)
PViTy + poVyT,

s T =

Khi li tudng c6 i = 28g/mol. P& lam néng ddng ap khdi khi
them AT = 14K, can truyén cho khi nhiét lugng Q, = 10J.
D& lam lanh ding tich khai khi trd vé nhiet dd ban dau, can
thu nhiét cia khi mot nhiét lugng Q,, = 8J. Tim khéi lugng
khi.

ns: 0,48g

Hinh bén cho bigt da thij AV /
(V, T) cta hai chu trinh 3y _ 2 -

O chu trinh nao coéng
thyc hién lén hon ? 4

Nhiéet lugng thu vao (hay el
toa ra) Idn hon ? - OL-

Y

Mot xilanh cach nhiét H. 322
kin hai dau c6 khéi lugng

;- Xilanh dugc ngan doi bdi mot pittong cé thé truct doc
theo thanh xilanh. Pittong cé khoi lugng m, . 0 méi phéan
cua xilanh chita cting 1 mol khi li tudng cé n01 nang U=c.T
(¢ 1a 1 hang s6) va cé thé trao d6i nhiét cho nhau. Ta va
cham rat nhanh dé€ truyén cho xilanh van tdc v doc theo
truc cia xilanh. Tim dd tang nhiét dd cda khi sau khi
pitténg ngitng dao dong. Bo qua ma sit gilta pittong vdi
xilanh va gita xilanh véi san. Cho rang plttong khong thu
nhiét (nhiét dung nho).
2
ps: AT = —_ﬂv—
4c(m; + my)

Mot mol khi li tudng don nguyn tid bi giam trong mdt Sng
hinh try dat ndm ngang va ngan cich véi bén ngoai bang

—
@€
ek



hai pittong. Mbi pitténg c6 khoi
lugng m va cé thé trugt khong ma
sat doc theo thanh xilanh. Truyén

cho pittdng cac van toc ban dau v va
3v theo cung mét chiéu. Nhiet do
ban dau cua khi la T, Coi xilanh la
rat dai. Tim nhiet 36 cuc dai ma khi

“dat dudc. Cho ring xilanh va pittdng

H.32.3 cach nhiét.

DS T" + 2/3.mv2/R

43.30* DE d6t néng 1kg mot chit khi chua bist, & 4p sudt khong
d6i, tang thém 1K thi can 912J ; cbn d& 46t néng khéi khi
dé ¢ thé tich khong déi tang thém 1K thi can 649J. D6 la
chat khi gi ?

s : Khi O,

43.31* Mot binh cach nhiét, bén trong la chan khang. Moi truong
xung quanh la chét khi don nguyén tu ¢ nhiét 4 T, Tai
mét thoi didm nao d6, ngudi ta mé nap cho khi vao day
binh. Hoi sau khi chi#ém day binh, khi cé nhiét 46 T la bao
nhiéu ?

£y 5
3T0

43.32 Mot khi li tudng don nguyén ti chuyén tu trang thai (1)

sang trang thai (2) bang hai
P i cach :
(3} (2) (1) = (3) = (2),
Ape 177777 (1) > @) > )
Hay tim ti s6 cdc nhiét lugng
Pot---- Ay L) cén tt"uyen‘cho khi trong hai
¥ ' qua trinh dé.
] 1
Y, =
Yo 2t 11
H.32.4

43.33*

Mot binh hinh tru nAm ngang chiéu dai 2d duge chia bai ‘
hai pittong mong khong dan nhiét thanh hai phan bang
nhau. Trong mdi phan ¢é chia n mol khi li tudng don
nguyén tit & nhigt dd T. Pittong dugc ndi véi thanh binh
bén trai bang mét 1o xo c6 chiéu dai d, 46 cing k. Truyén
cho khi bén ph'u nhiét lugng Q.

a) Néu binh cach nhigt thi nhigt do & phan khi bén trai
cang tang. Tai sao ?

b) That ra khai khi ben trai ludn gid & nhiét dd T va tiép
xtic nhiét véi bén ngoai, do dé pittdng dich chuyén vé bén
trai mot khoang x = d/2. Hay tinh do bién thién nhiét do
cua khéi khi bén phai va nhiét lerng Q' ma khéi khi bén

trai da trao déi v4i bén ngoii.

3kd?

E ’ : o 7 4nR
Q Q_kd 3R2T+__—3k(1

i

-3

.

‘8 2 4nR
2d :

H.32.5




§ 33. PONG CO NHIET

A. TOM TAT GIAO KHOA

I. Nguyén tﬁc’hbgt dbng

Ngudn néng

Nguén lanh

I1. Hi¢u sudt cia dong co nhiét

1. Dinh nghia :
Q - Q‘ Qc
r=A -1 W
Q1 Q] Ql
2. Dinh )i Cacné (Carnot)
LZ’S T-Ty _ 1.2
Tl 7 1

T,-T

T,

HI. Nguyén Ii [1 cna nhigt dong hae hoce
— Phat biéu cua Clac-diuyl (Clausius) -

84

A=Q1uQ2

=_1 "2 : hidu suiit cda dong cd nhiét li tudng

Nhiét khong thé ty dong truyén tiur vat lanh sang vat
néng hon. -

= Phat biéu cta Kenvin {Kelvin) :

Khéng thé thyc hien duge méot qua trinh tuan hoan ma
két qua duy nhat la sinh cdng chi do mét nguon nhiét.

B. IIUGNG DAN GIAI TOAN 5

Bai toan 44

Cac bai todin vé dong co nhiét

— Ap dung cic cong thic ve hiéu sudt (thuong la hidu sudt li
tiong).

— C6 thé tinh cong dua vao dién tich gidi han trén gian do (p, V).

B BAI TAP THi DU

44.1 Tinh higu suit cua mot dong cd nhiét li tudng thuc hién
‘ duge méot cong HkJ dong théi truyen cho ngudn lanh
nhidt hegng 15kdJ.

GIAS

Hiu suit cda dong cd li tudng duge tinh theo cong thie

T&S



A A
W _ —_— =
Q, Q,+A
=% -09
15+ 56
=1 25%
44.2 Mot doéng cd nhiet li tudng hoat dong gida hai ngudn

nhiet 100,0°C va 25,4°C, thyc hién mot cong 2kd.

a) Tinh hidu suat cua dong cd, nhiét lugng ma dong co
nhan tif nguon néng va nhiét lugng né truyén cho nguon
lanh. )
b) Phai tang nhiét do cia ngudn néng len bao nhitu dé
hidu suit cua déng co dat 25%. 7

GIAT
a) Hiéu sudt cua dong co
T,-T,
T

Ta co: e} =

1
_ 373-2984 _
373

0,2

= | 20%

Suy ra nhiét lugng ma dong co nhan tit ngudn néng :

Q, = = =|10kJ

Nhigt lugng ma dong cd truyén cho ngudn lanh la

180

Q,=Q,-A=|8kJ

b) Nhiét do cua nguon nong dé c6 hiéu suat 25%.

T')
Ta ¢6 : ¥ =1-—
T’l
T,
'-'bT’l =__2._ ..
1 -g%
= 2984 598K
1-025
Do d6 :

t, =T, -273 = 125°C

@ BAI TAP LUYEN TAP

C

44.3 Déng cd nhiét li tudng lam viéc gida hai ngudn nhigt 27°C
va 127°C. Nhiét lugng tac nhan nhan cua ngudn néng
trong mot chu trinh {a 2400J. Tinh -

a) hidu suit cia dong co
b} cong thyc hién trong mét chu trinh ; #
¢} nhiét lugng truyén cho nguon lanh trong mét chu trinh.
hs:a) 25%
) b} 600J
. ¢) 18004

44.4 Déng co nhigt Ii twudng moi chu trinh truyén 80% nhiét
lugng nhan duge cho nguon lanh. Bigt nhiét do ngudn lanh
Ia 30°C. Tim nhiét d6 ngudn nong.

1y :105,75°C

44.5 Mdy hdi nude cong suat 10kW tieu thu 10kg than da trong
1 gig. Biét hai nudc vao va ra xilanh cé nhiét do 227°C va
100°C. Nang sut toa nhiét ciia than da I 3,6.107J/kg.

187




44.6

44.7*

44.8*

18R

Tinh hidu sudt thyc cia may vh ctia mot dong cd nhiet ki
tudgng lam viéc gida hai nhiét dé noi trén.

fs: 10% ; 25,4%
Trong xilanh 6 tiét digén 2000,1112, pittong cach ddy 30cm,
c6 khi @ 27°C va 10" N/m? Khi nhan nhiét lugng do 5g
xang bi chdy cung cip, khi dan nd dang dp, nhiét do tang
them 150°C.
a) Tinh cong do khi thyc hién.
b) Tinh hi¢u suit cuia qua trinh.
Biét khi chay, 10% nhiét lugng cta xang cung cAp cho khi.
Nang sudt toa nhiét clia xang ia 4,8. 107J/kg.

#s - a) 3000d
b) 12,5%
Hinh bén la chu trinh “‘f‘
hoat déng cua mot . s
dong cd nhigt co tac 4p1--- >
nhan 134 mot khoi khi A ¥
li tudng don nguyén  p - L p 4
ti. Tinh higu suat cua ; : >
domg cd. 0 Y% 4v, V
by - 26% H.33.1

Hinh bén bidu dién hai chu trinh ABCA va ACDA ca hai
chu trinh déu thuc hién vdi mot khoi khi li tudng don
nguyén tu.

a) Hoi trong nhing doan niao cia chu trinh thi khi thu
nhiét, toa nhiét ?

b) Hiéu suét phan ing clia chu trinh nao cao hon va cao
hon bao nhiéu [an ?

by 1.4

B N c by b}—i = -2-1

gt~ > Wa 23
h 1

Mot~ /_\t - ! D
; |y

0 Y, v,

H.332

§ 34. SU BIEN DANG CUA VAT RAN

A. TOM TAT GIAO KHOA

1. Cac logi bién dang
— Bién dang kéo va bién dang nén.
— Bi&n dang cit (bién dang trugt).

— Bién dang uén.

[1. He s6 dan hdi — Suit din hoi

— Hé¢ s6 dan hoi (dp cing) :

Fap: ‘Il._l'c dan hoi

x : d9 bién dang

(k : N/m) .
— Sudit dan héi [Sudt Iang (Young)]

ki
E=_"
S
k : hé sO dan hoi
L, chiédu dai ban dau
S : dign tich tiét dién ngang

(E : Pa)

111 Gidi han bén - He s3 an toan

— Gidi han bén cua day :
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GIAl
F
o, = L Ta c6 tiét dién ngang ciia day :
S . : . .
g_nd® _ 314.08 10
F, : lye kéo tam day dit 4 4
S : dién tich tiét dién ngang ) = 0,5.1()_61*:12
,(Gb : N/1112) Do d6, ta suy ra :
~ — Lire dam bao an toim : E=F. Ly
vdi 1,7 < n < 10 ngudi ta quy dinh : x S
o _ 25 . 1,80
F=_" = , ‘
" 1,0.10% 05.107"
(n : hé s0 an toan) = | 9.10!%Ppa
F : lyc ma mbi don vj dién tich ti€t dién ngang c6 thé chju
dé dam bao an toan. ‘
) i ) - 45.2 Mot thanh dan hdi duong kinh 2,0cm bang thép c6 suit
B. HUONG DAN GIAFTOAN Iine E = 2 10”Pa :
s D — . .
— | Né&u nén thanh véi léc F = 1,57.10°N thi db co tuong
Bai toan 45 Cac bai toian ve do bién dang d6i cua thanh 1a bao nhidu ?

ciu vat ran.

GiAdl

Ap dung cac cong thiic vé Iyc dan hoi :

- atr . X
D6 co tuong déi cua thanh 1a =

{
Fdh = k_x = Eix f]
ln Tacéd: X = i = 4F
1) Ly ES Ed?
B BAI TAP THI DU 4.157. 107

3,14.2.10" . 4,0 .10
45.1. Day dong thau dai 1,80m cé duong kinh 0,8mm. Khi kéo 2.10 0. 10

day vdi lyc 25N thi day dan doan 1,0mm
Tinh suit lang (Young) cua dong thau.

t

25%
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45.

45.

3

4

™

W BAI TAP LUYEN TAP

Day dong thau c6 dudng kinh 6mm. Suat Iang (Young) cia
dong thau 1a 9,0.10'"Pa. Tinh Iyc kéo lam dan 0,20% chiéu
dai cua day.

f5: 5,1kN
Qua cau thép 6 dutng kinh 10em va khéi lugng 4kg duge
gin vao mot day thép dai 2,8m. Pudng kinh day 1a 0,9mm
va ap suit Iang (Young) 1a E = 1,86.10'Pa. Qua cau
chuyén dong du dua. Van tdc qua cau hic qua vi tri thip
nhit 1a dm/s.
Hay tinh khoang tréng téi thiéu tifr qua cAu dén san biét
rang khoang céch tit diém treo diy cach san 3m.

£ 3,4cm
Mot thang may duge kéo bai 3 day cap bang thép gidng
nhau ¢6 cung dutng kinh lem va suat lang (Young) la
2,0.10''Pa. Khi san thang mdy ¢ ngang véi san tang thu
nhat thi chidu dai méi day cap la 25m.
Mot kién hang 700kg duge dat vao thang may. Tinh dé
chénh léch gita sin thang may va san cia tang nha. (Coi
d6 chénh léch nay chi do d¢ dan céc day cap.)

Hs: 3,6mm

§ 35.SUNO VI NHIET CUA VAT RAN

A. TOM TAT GIAO KHOA

I. Cong thire nir dii

l = lu(l + at)

[ :chigu dai 6 t°C
ly: chigéu dai 3 0°C
a : hé sb nd dai (10°°K! < o < 107K Y)

I, Cong thiie ndy thé tich (nd khdi)

V=Vl +pt)

V:thétichadt°C
V, : thé tich 6 0°C
f : hé-s6 nd thé tich (nd khéi) (3 = 3a)

B. HUONG DAN GIAI TOAN

Bai toan 46 Céc bai toin v& né dii va nd the tich.

— Ap dung cdc cong thuc d4n nd vi nhiét :

L=l +at) | ; V= V(1 + 4t

— Két hgp vdi cic cong thic hinh hoc va vat li khac.

13. GT VAT LI 1041 (CHUYEN)
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N BAI TAP THi DU

16.1 Thanh dubing ray dai 10m rép lén duong sit ¢ 20°C.
Phai dé hd mot khe ¢ dau thanh c6 bé rong bao nhigu dé
dam bao cho thanh né ty do ?

Biét rang nhiét dd cao nhat cé thé tdi 1a 40°C va hé s&
nd dai ctia thép lam dudng ray 1a 15.107°K 1.

GlAl
Khoang hd ¢ dau thanh phai thoa dieu kién :

x = Al (Al : d6 nd vi nhiét tdi 40°C)

12 1+at2
Tacd: Z = :1+a(t2—t1)

!

1

1-|-m;1

= Al =1, - ll = Lalt, -t)) = 3,0mm

Vay :

x 2 3,0mm

16.2 Mot binh thuy tinh chua day {")(),OOc:m3 thiy ngan d
18°C. Hoi khi nhiet dp tang tdi 38°C thi thé tich thay
ngan tran ra la bao nhiéu ? Cho biét :

— He s6 nd dai coa thiy nghn laa, = 9.10'6K;1 ,

— Heé s6 ng khdi cia thiy ngan la g, = 1810 7K~

GIAI
Do tang thé tich cua thiy ngan la :

AV, = B,V.At

194

Do ting dung tich cua binh chua la :
AVI = 3(11V.At
Thé tich thuy ngan tran ra :
AV = AVZ - &Vl

= (8, - 3a,).V.At

=| 0,15cm”

46.3 Khoi  Wwrgng  rvieng  cua  thuy
D,= 1,360.104kg/1113. Heé s6 nd thé tich cla thuy ngan la

1,82.1074K° L.

ngan ¢ 0°C la

Tinh khdi lugng riéng cua thiy ngan o 50°C.

Al

Thé tich cua thiy ngin 6 50°C la :

V=Vl +pt)
Cac khai lugng riéng clia thiy ngan duge tinh bdi :
m m
Dy=—3D = —
A \Y
Do d6 ta suy ra :
DO
D=
1+t

1,360 . 10

1+ 1,82.107% 50

= |1,348.10* kg/m*

14. GT VAT LI 10/l (CHUYEN)




16.4

46.5

46.6

16.7 -
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B BAI TAP LUYEN TAP

Mot thude bing nhom cé cde dd chia ding & 5°C. Dung
thude nay do mot chidu dai ¢ 35°C. Két qua doc dude la
88,45¢m. Tinh sai sd do anh hudng cua nhiét dd va chieu
dai dung.

v (0,6mm ; 88,48cm
J 30°C, mot qua cau thép ¢6 duting kinh 6ecm vis khong

qua lot mot 16 tron khoét trén mot tim dong thau vi duong ..

kinh cua 16 kém hon 0,01 mm.
Hoi phai dua qua cau thép va tAm dong thau tdi cung nhiét
dd bao nhiéu thi qua cau qua lot 16 tron ? Bigt cic he s§ né
dai cua thép va dong thau fan lugt la 12.107°K"! va
19.107°K™!
Ny 54°C

Tiét dién thang ciia mot thanh thép la 1,3cm®. Thanh nay
duge git chat gita hai didm 8 dinh ¢ 30°C. Tinh luc téc
dung vao thanh khi nhiét dd giam xuéng con 20°C. Cho
biét. _
— Hp 36 nd dai cia thép : @ = 11.107%k!
- Suat lang (Young) cta thép : E = 2,28.10!1Pa

Dy 3,26kN

O nhigt 4o t, = 0°C binh thiy tink chia duge khoi lugng
m,, thuy ngin. Khi nhi¢t do la t, thi binh chua duge khoi
lugng m, thty ngan. (J ca hai trudng hop, thuy ngan cé
cung nhiét dd vdi binh.

Hay lap biéu thic tinh hé s8 nd dai « cua thiy tinh. Biét hé
36 nd khoi cua thuy ngan la .

m, (1 + [jtl) -m,
HY:a =

3m"t1

§ 36. HIEN TUONG CANG MAT NGOAL.
HIEN TUONG MAO DAN

A. TOM TAT GIAO KIHOA

L. Lare ciing miit npodi

1. 1lien tuvng mao din

F=ul

o : hé s0 cang mat ngoai (N/m)

H.36.1

! : chitu dai dudng gidi han mat ngoai cia chat long.

— Db cao cot chdt long trong éng mao dan :

= Ao
gd D

o : he b cang mat ngoai.
d : duong kinh trong
cua ong.
D : khéi lugng riéng
cua chat long

— Do cao chat long

trong khe hep gita hai mat phang song song thang ding :

20

gd D

B
1



o : hé sd6 cing mat ngoai.

d : bé rong cia khe.

D : khai lugng rieng
cua chit long.

— Ap suét phu

, 4o

h

P

p’ : dap suat ngay dudi
1?15_1t tht_):ing trong M 362
ong mao dan

h : do dang hay dd ha cta chat long trong ong.

o : hé 56 cang mat ngoai

3. HUGONG DAN GIAI TOAN

Bai toan 47 Céc b todn ve lue ciing mit ngodad vi
hién tvong mao dian.

— Ap dung cdc cong thic vé luc cang mat ngoai hay dé cao chét

ong trong dng mao dan :

40
gd D

F =adl ; h =

— Chii y :

———nn.

e Khi xac dinh /, chi tinh duding gidi han cé sy tiép xic gita chat
ong va chit rin.

e Chit long dinh r sé dang cao trong éng mao dan ; chat long

héng dinh it s@ ha thip trong dng mao dan.
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W BA! TAP THi DU

47.1

Mot vong day duong kinh 8,0cm duge dim nhm ngang
trong mdt mau dau thé. Khi kéo vong day khoi dau,
nguti ta do duge lye phai tic dung thém do lyc cang
miit ngoai la 9,2.10—'{N. Tinh hé s6 cang mat ngoai ctia
dau

(;I/if

Ta ¢6 chu vi cua vong day :

Heé s6 ¢

1 =nd =3,14.8,0 = 0,25(m)

Ang mit ngodi cua dau duge tinh nhu sau -
F _92.10°
F = __ = 2= -
21 2.0,25

= 18,4. 1074 ¢ N/m)

47.2

Tinh cong can thist dé lam tang duong kinh clia mot
bong bong xi phong t S5em tdi 15em. Biét hé s6 cang
mat ngoai cua nude xa phong la o = 0,04N/m.

GlAl

Bong bong xi phong c6 hai mat trong va ngoii ¢6 thé xem la cing

ban kinh.

Cong can thist duge tinh nhu sau :

A = 0. AS

2.4.3,14]0,075° - 0,025°).0,04
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47.5*
== dmd
(Chii y : AS la db tang dién tich mat cau)
47.3 611{.{ mao dan thing ding cé ban kinh r = 0,2mm nhiing 47.6*
trong Hg. Coi Hg hoan toan khéng lam dinh uét thanh
dng. Tinh do ha muic Hg bén trong 8ng.
Cho biét hé s6 cang mit ngoai cia Hg 1a 0,47N/m.
GIAT
D% ha muc thuy ngan bén trong 8ng duge tinh theo cong thic : 47 7%
2o 7 -
= D
_ 2.0,47
9.8.0,2.107.13,6.10° 47.8*
= | 35(mm)
B BAI TAP LUYEN TAP
7.4 Mot qua cAu nhdé ¢6 mat ngoai hoan toan khong bj nude

lam dinh udt. Tinh lyc cang mat ngoai tic dung lén qua
cau khi né dude dat 1én mat nudc.

Khoi Iugng qua cau phai nhu th& nao thi né khong bj
chim ?

Cho biét. ;

— béan kinh qua ¢au la r = 0,1mm

— suat cang mat ngoai clia nude la 0,073N/m

ny; 4,610 ; < 0,47¢

(M)

Hay thiét lap cong thude tinh do cao cua cdt chat long trong )
dng mao dan trong trudng hgp chit long lam dinh udt mot
phan thanh éng.
Hy:-h = 20 . cOSc
rgl
Thiét fap biéu thuc cta do chénh léch 4p suat bén trong va
bén ngoai mot giot chat long ¢6 hé s6 cang mat ngoai o.
Ban kinh giot chat long hinh cau la r. Biéu thic nay ra sao
trong truéng hgp bot khi hinh ciu chda trong ldp mong
chat long ?
by Ap = &
.r
Nude duge phun thanh sa mu coi nhu nhitng giot bang
nhau o6 kich thude 3um dusng kinh véi tée do 3 lit/phiit.
Tinh cong suit can thiét dé tao bé mat cua cic giot sa mu.
Cho suat cang mat ngoai cua nudc la o = 0,074N/m. .
ns P =174W

Nho 1,0g Hg lén modt tAm thay tinh nam ngang. Pat ién
trén Hg mot tAm thuy tinh khac. Dat lén trén tam thuy
tinh nay mot qua niing o khdi lugng M = 80kg.
Hai tAm thuy tinh song song nén Hg thanh vét tron cé ban
kinh R = 5,0cm.
Coi Hg khong lam udt thuy tinh. Tinh hé s3 cang mat
ngoai cua Hg.
Cho : * Dy = 13,6.10" kgm™
% ot 52
g=938ms
ps:a= 0,47
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§ 37. HOI BAO HOA. HOI KHO.
PO AM CUA KHONG KHi

A. TOM TAT GIAO KHHOA

B. HUGNG DAN GIAI TOAN

Bai toan 48 Ciie bai todin vé hai bio hoa v ve déd dm cia

L. Iui bio hia ~ Haoi khi
— Hai can bang dong vdi chiit long cia né duge goi 1a hoi
bao hoa.
— Huoi ma Ap sufit cua né nho hdn 4p suit hoi bio hoa dugc
goi la hai kho.

(nén dang nhiet)

l lam lanh ding tich)

. HOI BAO HOA

(dan dang nhiét)

(nung néng)

1L D6 4m cna kKhong khi

Cong thic tinh 6 am titong doi :

a

f(’%,) = __
A

a : do am tuyét déi

A : dd am cue dai.
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Khiong khi,

— Coi hdi bio hoa la khi li tudng tuan theo phuong trinh trang
thai.

— He thuc lién lac gitta dd Am va ap suat hoi nude

a A
= ZRT ! = __
l) ‘“ ’ pbh i RT
p : dp suit hdi nude trong khong khi
Py, © @p sudt hdi nudc bio hoa
B BAI TAP THi DU
48.1 Noi hoi 6 thé tich V = 5m” chia m = 20kg nuée duge

dun dén 180°C. Hoi nude bio hoa 6 180°C c6 khéi lugng
rieng ) = 5,05kg/m™. Cho H,0 = 18g/kmol.

a) Nudc c6 hoa hoi hoan toan hay khong ?

b} Tim :ip suiit hoi nude trong nédi.

GiAl
Khoi lugng hdi nude biao hoa chia dung trong 5m” binh la :
my = DV = 25,25kg
m < m, : nudc hoa hdi hoan toan.

Ap dung phuong trinh trang thai ta o :




= 20 831453 = 8,36.10°Pa)
18107 .5

Hoi nudc bio hoa & 27,0°C ¢6 ap suit 27,0 mmHg. Dun
néng ding tich lugng hoi nude nay dén 37,0°C. Tinh ap
suat cua hdi nudc hic dé.

CGilAT

Coi hoi nude bao hoa la khi li tudng, ta cé .

Do do :

18.3

Py _ Ty

~ | 27,9(mmHg)

Phong c6 thé tich 50m”. Khong khi trong phong & 25°C,
cé dd Am tuong dai £ = 80%. Tinh do am tuyét ddi va
khéi lugng hdi nude chia trong phong.

Cho biét ¢ 5 C, kh&i lugng riéng hoi nudce bao hoa la

Dbh = )3g/m

GIAT

— Tacé: A= Dbl: = 23{.1;/1113
Dodé:a = fA = 0,8.23 = 18,4(g/m™)
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— Khdi lugng hoi nudc trong phong :~

m =aV = 184.50 = 0,92(kg)

48.4 Phong ¢6 thé tich 40m®, Khong khi trong phong c6 do

am f = 40%. Muan tang do am tdi 60% phai lam bay hdi
bao nhiéu nudc ?

Coi nhiét dd khong déi Ih 20°C va Dy, = 17,3g/n13.

GIAL

D6 am tuyét doi cua khong khi trong phong lic dau va lic sau :
a, =f;A=f D, =04173 = 6,92gm"
a,=f,A=f,D,, =06173 = 10,38gm"

Lugng nudc can thiét la :

m = (a2 - al)V = (10,38 - 5,92)

W BAI LUYEN TAP .

48.5 Binh kin, thé tich 10 lit, ban dau khong cé nude va hoi
nudce. Cho vao binh 10g nude 19i dua nhiet do téi 100°C.
Hdi nude bd() hoa ¢ .100°C o6 khoi lugng riéng
D= OGk;,/m .
Tinh ap suat hai nude trong binh sau khi dun.
ps: 1,03.10°Pa

48.6 Binh c6 thé tich 10 lit, chia day khong khi kho & dp suit
10°Pa va 273K. Cho vio binh 3g nudc va dun téi 373K.
Ap suit khong khi Am trong binh la bao nhigu ?

hy: 1,9 10°Pa
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18.7

18.8*

48.9

2006

Ban ngay nhiét 8@ la 28°C va do am tuong doi do dudc
80% . Hoi vé dem, § nhiét dd nao & 6 suong mu ? Coi dd
am cye dai la khong doi.
py-t= 24°C
Lo sudi dua khong khi & 18°C, do am tuong doi f; = 60%
viio phong o6 thé tich V = 500m°". Khong khi ngoai troi 6
10°C, do Am tuang d6i f,, = 80%. Hoi 1o sudi da dua thém
viio khong khi mot lugng nude héa hai 1a bao nhiéu ? ,
Biét raing ¢ 18°C: D, = 15g/m‘t 6 16°C : D, = 9,4g/m".
py: (£,Dy, - £,D)V = 0,86kg

Mot viing khong khi co thé tich V = 1,4.10'm” chia hoi
nude bao hoa ¢ 20°C.
Hoi ¢6 bao nhiéu mua roi xudng qua qua trinh tao thanh
may néu nhigt dd ha xudng con 11°C?
HD : Tinh lugng hdi nude chia trong
thé tich V¢ 20°C va 11°C.

.

THUAT NG( VIET ANH
(Vietnamese — English Terminology)

— Ap suat
Ap suit dong
Ap suilt rieng phan
Ap suat tinh
Ap sudt tidu chuiin
Ap suiit toain phan
Am k&

— Bédn cau
Bién dang
Bién dang kéo
Bién dang nén
Bién dang cit

— Can bang
Can bang dong
Can bang nhiét
Chat long
Chuy&n dong nhiét
Con lac
Con ldc don
Con Eic toin hoc
Cong thue Torricelli

—- Dan
Dan nd vi nhiét

— Da bién
Dang sp
Péang nhiét
Dang tich
Diém dong dac
Diem nong chay
biém soi

Pressure

Kinetic pressure
Partial pressure
Static pressure
Standard pressure
Total pressure
Hygrometer

Hemisphere

Deformation

Deformation by stretching force
Deformation by compression
Deformation by shearing force
Equilibrium

Dynamic equilibrium

Phermal equilibrium

Liquid

Thermal motion

Pendulum

Simple pendulum
Mathematical pendulum
Torricelli’s equation

(to} expand
Thermal expansion

Polytropic

Isobaric ; At constant pressure

Isothermal ; At constant temperature
Isochoric ; Isovolumic ; At constant volume
Freezing point (FP)

Melting point (tMP)

Boiling point (BP)
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Diém sudng

Didu kién tidu chuin
nhigt dd va Ap suat
Dinh luat Archimede
Dinh luat bao toan
cd nang

Dinh li ddong niing
Doan nhiét

b6 am

Do am tuyet doi

Po am tuong doi
Dong co

Dong co nhiét

DPong co dién

DPuong dang nhiét

- He s6

Hé s6 caing mat ngoai :

Heé s nd dai
Hé s& nd khoi

Hing so

Hang s6 khi li tuang
Hién tugng mao dan
Hieu suat

Hiéu suat nhiét

Hai bdao hoa

Hoi kho

Hui niu qua

— Khi li tudng
Khi thyc

_ Lyc thé (lye bao toan) :

_ Mang tinh thé
Maiy phat dién

— Nhiét

Nhiét dung riéng
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Dew point

Standard temperature and pressure (STP)
Archimedes principle
Law of conservation of
mechanical energy
Kinetic energy theorem
Adiabatic

Humidity

Absolute humidity
Relative humidity
Engine

Heat engine

Electric engine
Isothermal line

Coefficient

surface tension

Coefficient of linear (lateral) expansion
Coefficient of volume expansion
(expansivity)

Constant

Universal gas constant
Capilarity

Efficiency

Thermal efficiency

Saturated vapor

Dry vapor

Superheated vapor

Ideal (perfect) gas

Real gas

Potential force (Conservative force)

Crystal lattice
Electrical generator -

Heat
Specific heat

Nhiét nong chiy
Nhiét hoa hoi
Nhiét do tuyet doi

Latent heat of fusion
Latent heat of vaporization
Absolute (thermodynamic) temperature

— Phuong trinh trang thai : Equation of state

— Qua trinh
Qua trinh toa nhiét
Qua trinh thu nhiét
— Tac nhan
Thong s trang thai
Thuyét dong hoc
phan to

— Van tdc toan phuong
trung binh

Process

: Exothermic process
: Endothermic process

: Working substance
: State parameters

: Molecular kinetic theory

: Root-mean-square speed (RMS speed)




