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PHAN MQT.CO HOC

cHuoNG r. DONG Hqc cuAr odu

l. xrEr'r rHUc cO eANl

1. Chuyrjn dOng thiing diu. Tinh tuong d6i cua chuyOn d0ng
a) Chu,-t'tt dong cua nrOt virt li su thay deii vi tri cua vat d6 so vdi circ:

vit khiic theo thdi gian.
. MQt vdt c6 kfch thudc rat nho so v6i d0 dei cua dudng di duoc coi

li nr6t chat didm c6 khoi luong bang khoi lurrng cua vit. Nhfrng vAt c6 hlnh
dang vi kfch thudc khOng thay d6i theo thdi gian li nhlrng vat rin.

. Dd xdc dinh vi tri cua m6t vit trong kh6ng gian ta ciin chon m6t vit
ldm mdc, mdt h€ truc toa dO gan v6i vAt lirm mdc vi x6c dinh c6c toa dO cua
vat d6. Trong trudng hop da biet 16 qu! dao th) chi cdn chon rndt diOrn linr
rroc vh rn6t chidu duong tr0n qu! dao.

. D0 xdc dinh thdi gian trong chuy€n dQng, ta c.dn chon m6t rnoc thdi
gian vr\ dilng m6t dOng hd.

. H0 quy chilfubao gdm vAt llm moc, h0 truc toad6, thudc do, moc
thdi -eian vd d0ng hd.

. Khi vAt t'hut,elt tl)ttg tirtlr /ictrr, moi diOm cua n6 c6 quy dao giong
hOt nliau. c6 thd clidng khft l€n nhau duclc.

b) Chuydn dOng rhting t10u c,5 qu! dao li rndt duong thin-e vii vlin toc
c6 phuong, chidu vi d0 ldn kh6ng deii.

. DO l6n cua vAn toc (cdn goi ld toc dO) do bnng thuo'ng ,O l, h"y
t

41, voi Ax /ci tto drii trong khoring thrli gitrn Ar . Don vi vin toc trong h€
At

don vi SI : m6t rren giey (m/s) ; thudng ding don vi km/h.

. Vecto van toc i co :

- Goc dat o vAt chuy0n dong :

- Hudng tring v6i hudng cua chuydn dQng ;

- DO d)i bidu clien thuong sci I
t

trudc tui !)

l-l s Ax
:'v! = - = 

- 
(llreo nrot ti xich chonrar
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Clrort tntc toq dQ Ox trtittg voi
tltdtg rhdng c1u,i duo. Khi d6 van tdc
chuy€n ddng ki hi0u ld v, c6 gid tri :

* v>0 neu i cung chidu vdi
chidu duong cria truc toa dO (ki hi€u t6t

rl
beng(+));v=lvl.

o M,,(111) M(r) ;

* v<0 neu i nguocchiduvdi chidu(+);u=-lil.
c) Phuong trinh t'lia chuyi'rt cl)ng thang d[u
.C1ngthfi't'thtdttg r/i s=lvlt,ho4c s=vt (xemnhrt v>0).
, Plutottg trinlt clruy!1t cl6rtg (li h€ thfc gifta toa d0 x cira vAt vd thdi girm) :

Dang tdng qu6t: x = X0 *v(t -tu), trong d6 x ldtoad6crjavdt lfc t; x,,

ld toa dO cua vAt hic tu (to4 dO bin ddu) ; v Ii van toc chuyen dong (Flinh I . I ).

. MQt s(l trtdttg ho. p riartg :

- Ndu chon goc toa do O trirng vdi vi tri ban ddu cua vAt thi :

x=v(r_ro).

- Ndu chon goc thdi gian lh ldc vAt b6t diiu chuydn dOng (hoac b6t

d.du khrio sirt chuydn dQng) thi : x = x0 + vt.

- Neu vAt bit ddu chuydn d6ng tl O vd goc thdi gian ld hic vdt bit
ddu chuydn d6ng th) : x = vt.

. Quing dudng cli duoc crja vAt ' 5 = lx - x,,1.

d) DA thi t'iiu t'huycit dOng rhdng ddu
. Dt) rhi totl dQ - rhdi giutt '.ld dubng thang c6 do doc (he so g6c) lh v

gi6i han boi didm x,, (chQn to = 0 ) (Hinh 1.2).

. Dd thi vart tA'c - thdi giun : ld duong thang song song vdi truc thdi
gian ; (dudng di s duoc bieu dien beng diOn tfch S) (FInh 1.3).

H-_- xl|- (+)
#

Hlrth l.l

Hinh 1.3Hinh 1.2



e)Tinh tftJng do'i t'tiu cl.::.t'['n dong
. Doi vOi cic h*,,,rv nlric,r t.h.i,,nhXu thj toa dO (vd quy daO)CUlr vit

se khiic nhau.
. Vin toc cua ciln_g rnot vat doi vdi cdc hq quy chieu khric nhau th)

kh6c nhau.

. COng thtc citttg t'(tn t6't: in = i,: + iz.,

vrz ld vAn toc ctja vAt I so vdi vat 2; v::
vAt 3; vir li vAn toc cria vAt I so vdi vat 3. Suy
:_ran$ V12 - -V2l , V23 = -V32.

l-1..r-lKf hiOu lvr:l bing v,, : lv:rl beng v,.

lvr: -v:tl ( vr3 ( vru *v23.

Cdc trrrlng hop ri?ng:

- Trudng hop vrz J- vr: : u,,, = Jui, + v]r I

- Trudng hop vrz vd vz-r cDng phuong, ciurg chidu : Vrj = vl2 * u:.,.

- Truong hqp i', vd i:: cing phuctng, ngu-o.c chidu : v,., = ]v,, - t',,1 :

khi d6 vl3 c5 phucrng cria vll hoac ctja v::. tu! theo vyr ) vrj hoac

V1. ( Vr1,

Chfi y: COng thrlc c6ng vin toc dp dung cho ci truong hcrp chul,en
dOng bien ddi ddu.

2. ChuyOn tl0ng thiing bien dtji ddu. Su roi tu clo

u)Vutt toi'

. \'utt Iot' lt'ttttu ltittlt 
' 

u,n = !t .- ,tr
Ax lh d0 ddi trong khoing thdi gian At.
. Van t)t' tirt' thdi(goi tat ld lr?l ti't'),ki hiOu v :

u = 
4t 

, khi At rat nh6.
At

(Nhu vAy, trong chuydn ddng thlng ddu v,o = hAng sd = v ).

b) Giu t6'c'ld, dai luong dec trung cho dd bidn ddi nhanh chAm cua

A;

li van toc cua vit 2 so vdi

ra vll =vl.r-v:t. Ch[ Y

ljl

vi ]v.rrl bing u, tu uri

V2_VI

\ in tOc.

. Giu lo't' tt'ung binh I crb -
tz - tr At
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. Giu t6't' tt\r' tldi(goi tit ld. gia to't') :

- Av
a - -' khi lt rat nho.

AI

Gi6 tri dai sd cta 
-qia toc ttic thdi : a = 4'

At

. Don vi cua gia toc : rn /s:.
c)Cltuyt'rt cl6ng tlttirtg bich d(ii rl(u

. Lr) chuydn cl6ng thang c6 gia toc i t<nOrrg deii cd vd hu6ng vi\ d0
ldn (phucrng cua a la\ phuong cia dudng thing quy dao).

. C6ng thric virn toc : v = v0 * at, v,, ld vAn toc tai thdi didrn t = 0.

- Chuyen d6ng lh rthanlt ckit diu khi a cirng dau vdi v,, : av,, > 0
(hay v vi\ a cirng dau).

- Chuydn dOng li chant tltirt d|u khi a tr6i dau vdi vu: av, < 0 (hay v

vd a trr:ri dau).

- Neu chon chidu (+) ld chi6u cua vecto van toc ban diu i,' ichi€u
chuy€n d6ng ldc ban ddu) thi chuyen d6ng nhanh ddn <ldu c6 a > 0, cdn
chuy€n d6ng chim ddn ddu c6 a < 0.

d) Di thi yatt t(;'c theo tluli gian (Ffinh 1.4)

o
Hinh 1.4

e) Phtortg rrinh chuydn dOng thdng biOh doi diu
. Phuong trinh :

ltX=X0+vOt+tur-.

. Dd thi l) mOt phdn crla duong parabol

- H)nh 1.5a v6i a > 0,

- Fl'inh l.5b vdi a < 0.
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o
Hlnh l.5a Fllnh l.-5b

. COng thrlc tfnh duong di (trudrrg horr chuydn d6ng kh6ng cidi cnieu) :

| ,.,: l

r = l^ - x,,l = lv,,t n ll-i.
l" 2t

J') C'6ttg tlttt'li€rt h0 gittu yatt to'r', gia t6'r'yt) tl6 ddi, dtdng di

' ut - vi = 2aAx.

. ut-u3=2as.

g) S( rrti r( do
. Su roi tu do ld su roi theo phudng thlng dfng chi dudi tirc dung cfra

trong luc.
. Trong truhg hop c6 the bo qua iinh hu&ng cua luc crin khdng khf vd

c6c yeu td khic l6n vAt roi, ta c6 thd coi su roi cia vit lI su rcli tu do.
. Chuyen d6ng roi tu do Id chuydn d6ng thang nhanh dlin ddu theo

phuong thang dfrng tU tren xuong dudi.

'Tui nfit ruti ttltut clinh n'ln Trdi Da't, nuti t'at ddu rrti trt do t'rti t:t)trg
giu t6't'g (g 

-egi ld gia t)r' rrti ttr do).
. C6ng thfrc tfnh vAn toc cua vAt roi tu do : v = gt.

. COng thrlc tinh qu6ng duong cli duoc cfia su roi tu do ' s = 1gt2.
L

. Gia tdc rcri tu do o cdc noi vl d0 khdc nhau tr€n Trdi Ddt thi kh6c

nhau. Ngudi ta thudng lay g = 9,8m / sr hoac g = l0m / s2.

3. Chuyen d0ng trdn ddu
. Chuydn dOng trbn ddu lb chuy<ln dOng c6 cdc dtrc didm :

- Quy dao ld mOt duirng trdn.

- Vat di du-oc nhfrng cung trdn bing nhau rrong nhirng khoing thdi
gian bang nhau bat k).

. Vectd vAn tdc cria vAt chuyen ddng trdn ddu c6 :

O
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- Phuong tiep tuydn v6i duong trdn qu! dao,
chidu hudng theo chidu chuydn dOng.

- Tot' dQ ck)li v =! t, ti cung dudng di cluoc
t

trong khodng thdi gian t ).

. Tdi' (10 gbc a= 9 ; <p li g6c md bdn kinh
t

ndi til tAm den vAt qu6t duo. c trong khoang thdi gian t. Hlnh 1.6
Don vi tdc dO g6c ld rad/s.

. COng thfc li0n h€ gifra tdc d0 ddi vh toc d0 g6c : v = rco.

. Chu fti crja chuydn dOng trdn ddu lh thdi gian cdn thiet d0 vAt di duoc
mOt vdng.

. COng thfc li€n h€ gifra chu ki vd toc d6 g6c : T :?! .

(D

. Tdn s6'cita chuydn dOng trbn ddu ki hiOu ld f (hay n) ld so vdng md
vat di dudc trong 1 giAy. Don vi tdn sd lh vdng/giAy hay h6c (ki hiOu Hz).

. COng thrlc li€n h0 gifra chu ki vh tdn sd :

n=1hay f =f . rirdo co=2nf.TT
. Giu tdt: trong chuydn dOng trdn ddu luOn luOn ndm theo buin kfnh

huctng vho tdm qu! dao vd c6 d0 lon ld :

)

un, =I=(,Jtr'
r

4. Sai so cua ph6p tlo vat Ii

a) . Ph6p do mOt dai luong vat lf li ph6p so siinh ntl vdi dai luong
cilng loai duoc quy udc llm don vi.

. Ph6p so s6nh truc tidp thOng qua dung cu do goi lh ph6p do truc
tiep.

. Ph6p xiic dinh m6t dai luong vat l( qua mOt c6ng thfrc li€n h0 vdi
cdc dai lugng do truc ti0p, goi ld ph6p do gi6n tidp.

b) Gi6 tri trung b'inh khi do nhidu ldn m6t dai luong A :

A -r-A r rA
4 - ,'r ' '^r ' "' ' "n , ld gi6 tri glin nhat vdi giri tri thuc cfra dai

n

luong A.

10



c) Sai so tuy€t doi ung vdi rn6i ldn do :

aAr = lo-o,l ; na, = lA 
*Arl ; AA, = lo-o,1.

. Sai so ng6u nhiOn lh sai so tuy€t doi trung b'inh cLia n ldn do :

* - AAr + AA, +... + AA,, 
.

n

. Sai sd dung cu AA co the lay bang nfta hoAc m6t dO chia nh6 nhat
tren dung cu.

cl) Ket qui do dai luong A duoc cho dudi dang : A = A + AA, trong

d6 AA ld tdng sai sd ngdu nhi€n vd sai so dung cu : AA : An t An , duoc

lay tdi da den hai chf so c5 nghia, cbn A duoc viet den bAc thAp phin tuong
fng.

e) Sai so ti doi 6,4 crla ph6p do 1}l ti so giira sai sd tuy€t doi vd gi5, tri

trung b)nh cua dai luong do, tinh bing phdn trem : SA = + J00o/o.
A

f) Sai sd cria phdp do girin tidp. du-o. c x6c dinh theo quy tic :

- Sai sd tuy€t doi cua m0t tdng hay hi0u, th) bing tdng c6c sai sd

tuyOt ddi cua c6c sd hang.

- Sai so ti doi cua m6t ticli hay thudng, tlr) bang tdng circ sai so ti ddi
cira cdc thita sd.

il
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1.

II. BAI TAP TU LUAN

A. BAr TAP Vt DU

MOt xe khoi hdnh til dia di6rn A lLic 8h sdng di tdi dia didm B cdch A
l10km, chuy€n dOng thang cldu vdi vtin toc 40km/h. MOt xe khdc
khoi hinh tit B hic 8g30ph sdng di vd A, chuydn dOng thing cl6u vdi
vin toc 50km/h.
l) Tinh khoing cdch gifra hai xe l[c th sdn-s.

2) Hai xe gAp nhau lfc may gid vi o dau 'l

Gitii
- Chon dia didm A ldrn goc toa dO, chidu duong ld chidu tir A den B,
goc thdi gian li lLic xe di tu A khcyi hlnh (liic 8h sdng).
- Lay don vi dudng di ld krn, don vi thdi gian ld h.

- Phuong trinh chuy€n dorrg cua hai xe li :

xn = 40t , XB = -50(t -0,.5)+ I 10.

l) Khoring cdch hai xe : lxn -*ul = lqOt -2-5- 1 l0l.

Lric th sdng th) tr = l, do d6 l^o -^ul= 4-5km.

2) Hai xe gip nhau : XA : XB

hay 40t, = -50(tz -0,,5)+ 110. Suy ra tz = 1,5h.

Hai xe gap nhau hic: 8h+1,5h=9h30ph sdng, tai noi cdcli A m6r
khoAng x, = 40t" = 60km.

MOt chiec tiu thuy chuydn dOng thang ddu rr0n s6ng vdi vAn tdc
vr =35km/h, g4p m6t doin si lan dii 250m di song song nguoc

chidu v6i v0n toc vz = 20krn / h. Tr€n boong tiu c6 mot thuy thu di

tii rnfri den kii vdi vAn t6c v. =5km/h. Hdi ngudi d6 thay doin si
lan qua mat minh trong bao l0u ? Trong thdi gian d6 thu thuyi di du<rc
m6t qudng ductng ddi bao nhi€u ?

Gidi
Theo dd bii, c6c vAn toc vr, v1 duoc tinh ddi vdi nu6c, cdn vAn toc

v, duoc t(nh ddi vdi tiu. D0 tirn duoc thdi gian mi dodn sd lan di
qua met ngudi thuy thu, ta cdn xdc dinh vAn toc tuong ddi crja doin
sh lan so vdi thuy thri, nghia lir phai xric dinh i::. Ap dung c6ng thirc
cOng vAn toc ta c6 :

)

t2



i,,=i,, *i,, (l)
i', = i,, * iu, = i,u - i,, (2\

trong d6 cdc chi sd 1.2,3,0ldn lucx chi tdu thuy, sd lan, thuy thi vd
rrucvc. Theo de bii :

v.' =vl =5km/h ;vro = vt =3-5km/h ; v:, =V2 =20km/h.
Chon chidu duong ld chidu chuydn dOng cua tiru thuy hrrcrng theo

t..td i,r. Tir (l) vd (2) (luu j,' ring cd,c vectd i:o ui i,r n-quo.c

huclng vdi vro, cdn vrz cilng huoug vdi vro ), ta c6 :

v12 =vl|r*\,20 =55km/h;
V32=Vl2*V3r =50krn/h.

(v) v,r ) vrr i nhu vAy l}r i:z cilng hudng vdi ir: n-qhia lh hu6ng

theo chi<lu duong dI chon). Thdi gian cdn tim bang :

t= I 
-0'250=5.10 3h=18s.

v:z 50

Quing dudng thu thu;- d5 di duoc :

S = Vrt = 3-5.-5.10 
rkrn 

= l7-5nt.

3. M6t rn6 td di vdi vAn toc 40krn/h trOn nua doan dudng AB. Tr0n nua
doan dudng cdn lai, mO tO di nua thdi gian diiu vdi vAn tdc 30km/h
vi nua thdi gian sau vdi vAn toc 32km/h. T)m vin tdc trung b)nh cfra
xe mO td d6 tren quang duong AB.

Gidi
Goi 2/ lI dO dii doan dudrrg AB, t, ld thdi gian di n&a doan dudng

ddu, vd 2t. ld thdi gian cli nua doan dudn_e cdn lai. Ta c6 :

/ = v,t, = 40tr l

/ = v.t, +v.rt, =(u, +v.)t. =62t..
Dod6:

t, =1 : t":L.'40-62
VAn toc trung binh cua mO t0 ll :

,= 2l = .21 , -2'40'31=35krn/h.
t, +2t" I I Zl +40

+o-rr
4. MOt chat didm chuydn d6ng theo phuirng x vdi vAn rdc v, thay ddi

theo thoi gian duoc v€ tr€n Hinh 1.7.

a) Tinh gia toc a trong m6i doan. VC dd thi a(t).

l3
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b) Tinh qudng duong di duoc sau 3 giAy. VC dd thi x(t).

H'inh 1.7

a) + Tr€n doan OB, vAn toc teng ti l0 vdi thdi gian r v, = at. VAy gia

roc a khong ddi, vd c6 gi6 tri : a =: .

Tai didmBthl t=ls vd v=lm/s,
I

dod6: a=l=lm/s2.
I

+ TrOn doan BC, vin toc khong ddi, vay a = 0.

+ Tr€n doan CD, gia toc a bing vi triii diu vdi gia toc trOn doan OB,

tirclh: a=*lm/s2.
DO thi a(t) duoc vO nhu trOn H'inh 1.8. gdm 3 doan narl ngang frng

vdi 3 gi6 tri : +l :0;-l cua a trong 3 giai doan.

Hinh 1.8

b) Qu6ng duong di du-o. c sau thdi gian t duo. c x6c dinh bang di0n tich
gidi han bdi dd thi v(t), truc hoinh t vd dudn-e thing v = const. Lric

t = 3s didm tucrng fng tr€n dd thi v(t) lb didm C, vh phZin di€n tich gidi

han b0i dO thi v(t), truc hodnh t vh dudng thang t :3s lh hinh thang

vu6ng OBC3 (H'inh 1.7). Hlnh thang niy c6 diOn tich 2,5 don vi. Vi

v^(nt/s )

t4
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m6i don vi ring vdi lm (= lm / s.ls) n6n quang dudng s di duoc trong

3 giay ld s(3) =2,5m.

Dd thi x(t) gdm 3 doan (H)nh 1.9) :

x(nr)

3

2.-5

2

I

0.5

- Doan OB, c6 phuong trinh x =+ =i, ,u mot nua nhdnh parabol

dinh O;
- Doan BC, c5 phuong tr)nh :

^ 
= u(t -tu)+x0 -) x = 1(t-l)+0,5 = t-0,5(rn), ld rnOt doan thing.

- Doan CD, c6 phuong tr'inh :^

a(t -tu)' =2.5+l(t_3)_ 
l.(t-3)j

2 -'"" 
2

j2
hay x=-5++t--(m).

d5 ld mOt cung parabol, c6 bd l6m huong vd chi6u Am cfia truc x
(chat didm sau khi chuydn d6ng chAm ddn ddu lai chuydn dOng
nhanh ciAn ddu theo chidu dm).

Lfc 8h siing m6t 6 tO chay qua dia didm A tren m6t quoc 16 vdi vAn

toc 36km/h, chuydn dOng chAm ddn ddu vdi gia toc 0,2mlst. Cirng
lric d6 tai thi tran B tr6n qudc 16 d6 cdch A 560m m6t 0 tO kh6c b6t
ddu kh6i hinh di theo hudng ngu-o. c chidu vdi xe thri nhit, chuy€in

dong nhanh ddn ddu vdi gia tdc 4Ocm/st. Xiic dinh thdi gian hai xe di
de g4p nhau, thdi didm gap nhau vd vi tri ldc gip nhau.

H'inh 1.9

15
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Gidi
Chon dia didrn A ldrn goc toa d6, chidu duong l) chiilu tU A den B,
g6c thdi gian lh l[c 8h sdng.

Doi vdi xecli tUA: v,,=36km/h=l0p/s; a=0,2rn/sr ;do do

phuong trinh chuyOn dong cua xe di tir A c6 dang :

Xr = lOt -0,1r: (l)
Doi vdi xe B: xo=560m;vo=0;a=-40cm/s2:-0,4rn/s2; clo

d6 phucrng tr'inh chuyen dong cria xe di tir B c6 dang :

xs = 560-0.2tr (2)

Hai xe gap nhau 
^o 

: *u^ ; ta c6 phuctng trinl-r :

0.1t'+l0t--560=0.
Phuong tr)nh nhy c6 hai nghi€rn : ti = 40s vd t, = -140s (loai). Nhu

viy, sau khi xe di tit B khdi hlnh 40s thi hai xe gap nhau lfc 8h40ph.
Vi tri gap nhau cdch dia dienr A :

X.r = lOt -0. 1f2 - 2-10rn.

6. MOt vAt roi tu do vdi vdn toc ban diu bang khOng. Trong giAy cuoi

cirng cfra chuydn dOng vit cli duoc quang duong bting 1 toin bO

quing dudng s rnb vAt dir di qua trong suot thdi gian roi. Tim s. Cho

g = l0n/s:. Bo qua sr,'rc crin cua khOng kh(.

Gi(ii
Goi t l) thoi gian roi thl

c(-
S = 1= -)t-.)

Qudng ductng roi trong (t - 1) giAy tru6c d6 lh :

,, =]g(t-l)t =5(t-t)t.2"
Do d6 qulng dudng vAt di duoc trong giAy cuoi cirng birng :

S-Sr - s[,t-(t-rtt].

Theo cld bdi, quSng dudng niy bang + = + t: I ta c6 phucmg trinh :

JJ

sltt -(t-l)]-l=!"'
3

Phucrng trinh ndy c6 hai nghi€m :

16
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3+ J3 l-./lt=-* vii r=+ (loai.vlphri,i c6 t>l).
- 

, -t:I 1 /1 \

TiJcl6 : s=5tr =51'*t' | = 1811.\2)
7. Coi Trdi Dat ld mOt quii cdu c6 brin kfnh R = 6,l00knr.

a) Tfnh tdc d6 ddi cila m6r dient tren rnilr dat c6 vi dQ g = .150 trong
chuydn d6n-s tu quay cua Trrii Dit.
b) Biet rirng tAm o cua Trdi Dit c1uay, ddu xung quanh Mat Tri;i ducrc
mot vdng het 365 ngiy. Birn kinh quy dao cua tirn o rr\ r50 trieu knr.
Truc quay cua Trdi Dat di qua O vi\ vuOng gtic vdi rnat phirng qu!
dao cia O. Chidu quay cua Triri Dat quanh Mat Trd'i v) chidu tu quay
cfa n6 tring nhau. Tinh toc d0 ddi cua rn6t diern rren xfch dao cua
Trdi Dat hic nua d€m (coi Mat Trdi drrng yen).

Gitii
a) Bdn kfnh qu! dao cua di€m M tren Trdi Dat cr

vituyen g=45u (Hinh l.l0).

Rr=RCoSrp=Rcos45u=R

kirrh Trdi Dat.

t;
7 vdi R li bdn

vAn toc cua clidm i\r . ., - D ..- <onJz . <':r'l: V=Ku(r)= 
: 

\'(tl (r)

ln\ tdc d0 g6c crla Trdi Dat trong chuydn dong tu
quay cua n6. Trdi Dat tu quay rn6t vdng trong 24
girr (dfng ra l) 23h56ph4s), viy :

?nft0)=_=--=- racj/s.
24.3600 43200

Bidt R = 6400km, ta duoc :

--- A
" = T = o'3289"'ktn/s:33onr/s' MT

Hinh I . l0

Illnh l. I I

v6i vAn toc

b) Ki hiOu A li didm rr0n xich dao cua
Triri Dat, l6c nua dem A o phfa doi dien
voi Mat Trdi (Hinh l.l I ), Theo de bli
vin tdc v, cua A tron_e chuyen d6n_e tu

qua1, cua Trdi Dat c6 cirng phuclng vl\ cirn_q chi€u

24. PPGTVLlO
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tam O crla Trdi Dat trong chuydn dOng cira O (Trrii Ddt) quanh Mat
Trdi. Do d6, toc dO ddi cua diOm ,\ ddi vdi hd quy chieu c6 goc l)
MltTrdi Id: Vo=vlvo.
Ta tinh 

'vo 
vh V. Ta c6 :

vo = cDR = 6400.++= 0,465km /s.
43200

Goi D = 2 x 150 trieu km ld dudng kinh qu! dao cfra ram O cria Tr6i
Ddt vd T = 365 ngdy l) chu ki quay cria chuydn d6ng tinh tien cria
Tr6i Dat quanh Mat Trdi, ta c6 :

nD 2.3.14.150.106
= 29,870km / s.

365.86400

Thay gir{ tri cira vo vi V vdo ( 1) ta du-o. c :

Y x = 29,870 + 0,465 = 30,3km / s.

B. BAI TAP NP DUNG

MQt chat didm chuydn d6ng theo dudng thing c6 vAn tdc ban ddu
vn=2mls, chuydn ddng ddu trong khoing thdi gian t, =3s, chuydn

d6ng vdi gia toc az = 2m I s2 trong thdi gian t, = 2s, vdi gia t6c

dr = lm/s2 trong thdi gian t, =5s, vdi gia toc ao =--3m/s2 trong

thdi gian t^ =2s,vd cuoi cDng chuydn d6ng ddu trong thdi gian 3s"

I ) Tfnh vAn toc cuOi v" vi qudng dudng di du-o. c s ;

2) YC d6 thi phu thuOc cfia vAn toc vho thdi gian v(r). Tir d6 h6y tim
lai quing duong di duoc s.

MOt xe du lich dang chay theo hu6ng DOng - Tdy vdi vAn tdc
vr =40km/h. Ngudi 16i xe cim thay gi5 thdi theo hudng B6c -
Nam vdi vAn tdc 40km/h.

1) Xdc dinh vAn tdc vd huong gi6.
2) Sau d6 xe ddi hu6ng, chay theo huong Tay - Bac, nhmg ngudi l6i
xe v6n cim thdy gi6 vdn gif nguyOn huong nhu trudc. H6i khi d6 vAn
toc crja xe bang bao nhi€u vd ngudi ldi xe cim thdy gi6 c6 vdn toc ld
bao nhiOu ? Cho biet gi6 khOng ddi truong vd vAn roc.

Mdt xe 0 tO di den didm A thi t6t rn6y. Hai giAy ddu tiOn sau khi qua
A n6 di duoc qudng duong AB dei hon qudng duong BC di duoc

(1)

.r
I

1.1

1.2

1.3

t8 28- PPGTVL'10
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trong 2s tiep theo 4m. Biet rang qua A duoc 10s thi 0 t0 m6i dung lai
tai D. Tinh vAn toc 6 to tai A vh qudng dudng AD 0 t0 cbn di duoc
sau khi tit m6y.

1.4 Ba giAy sau khi bit ddu l€n doc tai A vAn toc ciia xe miiy cdn
vs = lOm/s. Tim thdi gian tir hic xe b6t dZiu l€n doc cho den hic nd

dung lai tai C. Cho bidt til khi 10n ddc xe chuydn dong chim ddn ddu
vd d6 di duoc doan ddc ddi 62,5m.

1.5 MOt dodn t)u dang chay vdi vAn toc l4,4km/h th) hdrn phanh d0 vdo
ga. lOs ddu ti0n sau khi phanh n6 di duoc doan dudng AB ddi hon
doan duirng di duo. c trong lOs tiep theo BC ld 5rn. H6i bao liu sau khi
h6m phanh tiu dtmg hdn ? Tim doan dudng thu cbn di duoc sau khi
phanh.

1.6 MOt ngudi dung gdn duong ray quan s6t m6t dohn tdu chay qua trudc
mit minh. Dohn tiu gdm ddu mdy k6o 4 toa : chidu ddi cira diiu thu
vl m6i toa ddu bAng / = 10m. Ngudi d6 thay toa thf ba di qua trong
2s vi toa cudi cilng di qua trong 1,9s. H6i ngudi d6 thay ci dodn tdu
di qua trong bao lAu ?

L.7 MOt O tO dang chay vdi gia tdc a=0,5m/s2, thi durii kip mot dohn

tdu dii 100m, chay cilng chidu v6i vAn tdc kh6ng ddi lSkm/h. Khi
vira vuot qua dobn tdu thi 6 t6 c6 vAn toc 54krn/h. Tfnh : vin toc cua
6 t0 hic dudi tip dohn thu, thdi gian dd O tO vuot qua duoc dohn tiu
vd doan duong 6 tO phdi di dd vuot qua duoc doan tdu.

1.8 MOt doln tdu dang chay ddu vdi vdn toc vo =l8km/h thi m6c n6i

toa cu6i vdi dodn tiu bi dfrt ; dohn tdu tiep tuc chay ddu vdi vin toc
vu. Cdn toa cuoi chay chAm ddn rdi dung hdn, khi d6 n5 c6ch do)n

tdu 150m. Tinh gia tdc cua toa cudi vd thdi gian dd toa cuoi dirng lai.

1.9 MOt xe mriy chuydn d6ng thing nhanh ddn ddu trOn doan duong AD
ddi 28m. Sau khi di qua A duoc ls, xe t6i B v6i vAn tdc 6m/s. ls
trudc khi tdi D, xe 6 C vd c6 v0n tdc 8m/s. Tfnh gia toc clra xe, thdi
gian xe di tr€n doan dudng AD vi chiOu ddi doan CD.

1.10 Hai ngudi di xe dap cirng khdi hhnh m6t hic tir dia di€jm A, sau 2h ho
ddu di ddn dia didm B. Xe I di nfra ddu quing dudng vdi van toc
khOng ddi v, =15km/h vi di nria qudng duong cbn lai vdi vin t6c

kh6ng ddi v, =22,5km/h. Cbn xe 2 thi di ci qudng dudng AB vdi

gia toc khong d<ii.

I ) T(nh vdn toc xe 2 khi tdi B.

2)Tai thdi didrn ndo hai xe co vAn tdc bing nhau ?
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3) Tren duong di c6 lfc nio xe no vudt xe kia kh6ng ?

l.ll Hai dodn tdu hoi I vd 2 ddu c6 chidu dli 100m, chuy€n dOng nguoc
chidu nhau tr€n hai dudng ray song song ; doin tdu I chuyen dong
ddu vdi vAn toc l4,4krn/h, cdn doin tiu 2 chuydn dOng nhanh ddn
ddu vdi gia toc O,lm/sr. Khi hai ddu thu eap nhau, b6t ddu di qua
nhau, dodn tiu 2 co vAn toc l0,8knt/h. Tfnh vin toc doin tlu 2 khi n6
di qua duoc het dohn thu 1.

l.l2 MOt ngudi di xe dap dang di v6i vAn t6c 7,Zkmlh th) xuong doc,
chuydn ddng nhanh ddn ddu vdi gia toc 0.2mlsr. Cirng lric d6, mOt
6 tO dang chay vdi vin t6c l2knt/t thi l€n doc, chuydn cl6ng chim
ddn de u voi gia toc 0.4m /sr.
l ) Xdc dinh vi tri A tai d6 hai xe bat ddu di ngang qua nhau vi quine
dudng dOc xe dap dd di duoc cho din lfc d6, chidu ddi crla doc li\
570r1.

2) Xic dinh vi tri hai xe khi chf ng cdch nhau l70rn.

l.l3 MOt O t0 chuydn dong chAm ddn ddu, sau khi di duo.c doan ductng

AB = 36m ddu ti€n, vin toc cua xe giam di l.l,4km/h. Di thOm doan

duorrg BC = 28m nfia thi vAn toc cia xe lai girim th€m .lm/s nita. H6i
sau d6 xe cdn di tiep duoc doan duong dii bao nhi0u nfa mdi dirng lai.

l.l4 Khoing thdi gian gifra hai ldn lien nhau di 2 giot mua roi xudng ttr
m6i hi0n li 0,1s. Khi giot ddu rcri den mat dat thi giot sau cbn cdch

rnat dat 0,95m. Tfnh dO cao cua mdi hi€n. Lay g = l0m / sr.

1.15 MOt c6i thudc dli lm, du-oc thi roi tU d0 cao h so vdi mat bdn sao cho
trong khi rdi thudc luon luOn theng dung. Biei thudc di qua m6p M cua
bdn trong 0,2s, t(nh h.

1.16 Hai vit du<r. c tha roi tir hai dO cao chOnh nhau 25rn. Chring cham dat
cing rnOt lfc, vd khi cham dat vdn toc giita hai vAt hon k6m nhau
lOm / s. Tinh thdi gian dd vdt 0 cao h<rn roi tdi mlt ddt vl dO cao ban

diiu cia nr5i vAt. Khi vit o thap hon b6t diiu duoc th/r rtvi th) hai vAt

c6ch nhau bao nhi€u ?

l.l7 Hai di6nr M vi N nAm tren cilng rn6t birn kfnh cua mOt vO lang dang
quay ddu, c6ch nhau 40cm. DiOm M o phia ngoii c6 vin toc
vn = l,2m/s, cbn diem N c6 vin tdc v, =0,4m/s. Tinh toc dO g6c

cua v0 lang vd khoing cdch tit didm N den truc quay.
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c.HuoNG oAru cdr vn onp so

1) Ta c6 u. =[(u,, +a1t,)+a,t.,]+"*t., =5mls.

Chon goc toa do tai vi trf chat didm o thdi di0rn b6t diiu xdt chuyOn
dQn-e, goc thdi gian ( t = 0 ) li thoi diOm b6t ddu x6t chuy0n dQng.

Trong qu6 trinh x6t chuy€n dQn-e, chuydn dOng cua chi't di€m kh6ng
cldi chidu. Do d6 neu chon chidu duong cua truc toa dO li chidu
chuy€n dOn-e cLia chat didni thi dO l6n cua toa dO tai thdi didm cuoi
cirng (mi ta x6t chuyerr dong) chinh lir quing ducrng di duoc s. Vi

frll, , a,t; .l
+ I (u,, + a"t. + art.r )1,, + -i= + (v.l. ) I.Lll

Cltu y:trong ddu ngoic lir dudng di du-o.c trong nr6i giai doan
chuydn dQng.

Thay so , ta duoc : s = 87,5m.

3 5 l0 12

Hinh I . l2
2) Dd thi v(t) c6 dang nhutr€n Hinh 1.12. Qu6ng duong di duoc
bang tdng di€n tich gidi han boi duong giy khric v(t) vi rruc t :

S=St +S? +S.3 +54 +55,

hay s=6+8+42,5+16+15=87,5mtrirng vdi ket quA tim du-o.c

tr€n.

vAy ta c6 :

l, . ( 
""ti ) r, r-.r a.ti-ls=l(v'r,)*l uu,, *- l*l(u,,+a,r1)lt, *=i l*

L \ L / :)

n/s)

gc

ugc

v(l

6

-5

at
LI
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1.2 I ) VAn tdc cua xe so vdi
dat v^o :40km /h .

VQn tOc cria ddt so vdi xe :

Vdx : -Vxd ,

VAn tdc cria gi6 so vdi xe :

v = 40km /h vd

i^a I iga, v6i i*u ld vAn

t6c cua gi6 (so vdi dat).

Ta c5 i vgx = vs.l + vdx,ve

v*d = vgx nen gi6 c6

Hinh l.l3
girin dd vecto nhu tr€n Flnh 1.13. Vi

huctng Tay Nam vh c6 van toc

xcl

vtrd

B

I+--F D

I
N

vr6 =40V2km/h.

2) Khi xe chuydn lu*g mh gi6 kh6ng

chuydn huong thi v *a I iga, v6i v*o ld
van toc mdi cira xe. Ta cflng c6

v dx I vga. Theo dd bii v g* gifr nguy€n
---l

huong cfr nghia ld v g* hqp vdi vsd g6c

450 nhu rren Ffinh 1.14. Ta c5 :

---v s* = Vsd * V a* . Tit d6, theo hinh ve, suy
lara : Vu* =Vu,tV2 =80km/h vi

V.r, = V^,r = V*d = +OJZXm/tr : xe ch+y

V1.

vg,i

Hinh l.14

1.3

v<ii vAn tdc 40V2km/h vi ngudi ldi xe

thay gi6 c6 vAn tdc 80km/h.

Xr<t tlo;.rrt dudtrq AB :

Vrr = v.r -2a. vrii a li gia toc cua xc slu khi tit miy (a >0) ;

AB = vn.2*; .1' - 2v r, +2a. (vn lir vdn toc cia xe tai A).
z

X6t doan dudng BC:

BC=vs.2 *1.2t -2uu+2a= 2vo+6a.
L

Theo dd bdi : AB - BC = 4m nOn -4a =4 suy ra a = -lm / s2
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X6t doan duong AD :

VD = VA +a.10=0 hay ve = -l0a = 10m/s.
1a

Ngodi ra : AD = 
u-oa ul 

= 50m.
za

1.4 X6tdoanAB: vu=VA*at hay l0=vn+3a suyra vA =10-3a.

X6t doan BC: v. = VB *a(t-3), vdi t ld thdi gian tir hic xe bit ddu

lOn ddc cho ddn hic n6 dung lai. Suy ra :

o=lo+a(t-3) hav u=- lo
' r-3

^r2X6t doan AC : AC = Vnt * 7 = 62,5.
z

Suy ra 62,5=[to*r.-]9'1,-+i
\ t-3l t-3 2

Giii ra ta duoc i t, = J5 vd t, = 7,55.

1.5 X6t lOs ddu tiOn : AB = 10vo +1(tO)t = lOvn +50a, vdi a ld gia toc
L

dodn thu sau khi phanh (a < 0) , vi vo = 14,4km ll^t = 4m I s.

X6t 10s tidp theo : BC = 10vu + 50a.

Theo dd bdi : AB - BC = 5 hay 10vo - 10vu = 5. Do d5 gia tdc doin

tdu ld ; 4 - vB -vA =-0.05m/s2.
tes

Thdi gian dd tlu dung hdn , r = 
0 - uo 

= 80s.
a

Doan dudng cii rluoc : s = vAt *{ = 160m.
/.

1.6 Chon gdc thdi gian t = 0 hic toa thf ba bat ddu ddn O (vi tri ngudi
quan s6t), vb kf hiOu : vo lh v1n tdc dodn tiu hic d6, a ll gia toc doin
tdu. Khi toa thf ba di qua O :

I = vr.2 *!.O)' hay lo =2vo +2a. ( I )
L

Khi toa cu6i cing qua O :

/.3
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ci

hay

2l = v,,(z + t.nl ti(z + t,o)2

20 = 3,9v,, + 7, l05a

Tl (l) vI (2) tint clucrc : :.r -- 0, l34rn/sr ; r,o = 4.866m /s.

Kf hi€u \,., vi v. ld vAn toc doln tiiu khi ddu tiu bet ddu qua O v)
khi diOrn cuoi cirng cua doin tau qua O, ta c6 :

v. = V{) + 3,9a hay v. = -5,388rn /s ;

": - u; = 2a..5/ huy v,, = Vf,= 1Oil = l.2m / s.

Thdi gian doln tlu di qua ngudi quan s:it :

1= IiL. 
= l6.3ls.

it

Chon goc thdi gian r = 0 lfc O rO ducji kip doln tlu (lrjc 6 t6 biim
dutrc du6i tlu). Goi t li thiri eian O tO cin di de vuo't qua duoc do:.\n

tiru ; v,, li vin toc cua 6 t6 lric Aufii tip dorjn tlu.

Vin toc doin tlu I v, = lSkrn/l"t =-5nt/s , vin tdc 6 t6 1ic vucn qua

duoc doin tdu: v=54knt/h=l5m/s. Trong thdi gian tdoin tiu di
duoc : sl :5t,

:rrl ft -5trva o tO di du-o.c I S. = vut *? = v,,t +: -.'2"2

Talai c6:v=V0*0,5t hay 15=v,,+0,5t.Tird6 s, =

fl
Theo dd bii s, - Sr = 100, suy ra l-5 - T - 5, = 100.

Phuong tr'inh c6 nghi€rn (chi ldy r >0) : t = 20s. Tirdd suy ra
v,, = -5m /s vh s, = 200nt.

vo =18km/h=5m/s. Chon goc thdi gian t=0 ltic toa mdi t6ch
khoi doln tdu. Quing dudng toa cuoi di duoc :

(2)

1.7

')

t-ltt--
4

I .tt

- atl 0-u; at: 25
S,. =)t+-= ltay )t+-=--'22a22a (l)

Qudng dudng dodn tiu di duoc trong rhdi gian toa cuoi cbn chay :

S, = 5t'

),4
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Theo d€ bii : s, - S. = l-50 hay -{ = ,rO (2)
2

Tir ( l ) vI (2) tlrn du<r. c : t = 60s ; a = - 0,083m / s2.

1.9 X6t doan dudng AB :

VB = vA +ataB hay 6 = vA *a (1)

X6t doan dudng AC :

v. =VA+a(t-l) hay 8=vo+a(t-l) (2)

(vdi t ld thdi gian xe miiy di duoc doan dudng AD).

X6t doan duong AD :

S=vat*+ hay 28:v^t+{ (3)^22

Tu(l)va(2)tac6:u=+ (4)
t-2

TU ( 1 ), (3), (4) ta duoc phuong trinh : t2 * 6t + 8 = 0.

Phuong tr)nh c6 hai nghiOm : t = 4s vi t = 2s (loiii).

TiJ d6 a = lrr.r/st ; un = 5m/s.

, . ']
AC =vn(t-t)* a(t- lJ 

= 19,5m vd CD= AD-AC =8,-5m.
2

l.l0 l) Chon A lim goc toa d0, chidu duong hu6ng tir A den B, eoc .hdi
gian lii lfc hai xe khoi hinh, Ki hi€u s lh chidu ddi quing duong AB ;

tr,t, li thdi gian xe I di ducrc nua diiu quinr dudng vd nua sau

qu[ng dudng, ta c6 : t, = -l;t, = +.' 2', - 2,.

Suy ra l' = 
ut =]. Th.ode bii : tr +t, =2h.r r' 1tr "l L

TU d6 t)m duoc : t, = 1,2(h) vd t: = 0,8(h).

Chidu dli quing dudng AB lh : s = vrtr + vat, = 36km.

Kf hi€u a li gia toc xe 2, ta c6 '.

atl 2s ,, 1

S= 
^ 

SUyfait= , =ldKtTl/h-./. l-
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VAn tdc xe 2 khi ddn B I vB = at = 36km / h.

2) Xe 2 dat duoc vAn toc v, (vAn tdc xe I tr0n nua ddu qudng dudng)

vdo lfc t, mi :

v=atr =vl suyra t, =A=ln.'a6
Vl xe I c6 vAn tdc v, trong su6t thdi gian tr = 1,2(h), md t, > t,, n€n

hai xe c6 vAn tdc bang nhau (vh blng v,) vho lfc tr = ah = 50ph.,6
Xe 2 dat du-o.c vAn tdc v, (vAn tdc xe I tr€n nrra qu6ng duong cdn lai)

vdo lric t" mi i V = at2 suy ra t, =b = ]ft.a+
Vi xe I c6 van t6c v, trong suot thdi gian ti sau hic t' = 1,2(h), mh

,5
tz > tr , n6n hai xe lai c6 vAn tdc bang nhau vdo lfc i l, = J-y = thl5ph.

3) Tru6c het thri x6t xem trOn nria qudng duong ddu hai xe c5 gap

nhau khOng ? Tr€n nfra qu6ng duong niy phuong trinh chuydn dong
cfia hai xe lh :

)

xr = l5t vd x. = T =gt'.
L

MuOn cho hai xe g4p nhau phii c6 x, = x",nghia ld phii c6 l5t = 9t2

55
hay t = ln. ffrdnhtmg , = ih > t,(= l,zh), nghia ld hai xe kh6ng thd

Jasa

JJ
gap nhau tren nfta qudng dudng ciriu.

Phuong trinh chuydn d6ng crja hai xe tr€n nria qudng dudng sau :

^,="u,+vr(t-t,),
1

vtii xr, = Vttr = l8km, tl = 1,2(h); v) *, = * = 9t2.
z

Muon cho hai xe g+p nhau, phai c6 :

^, = *, hay l8 +22,5(t-1,2) = 9t2 v6i didu ki6n tr < t < 2(h).

Phuong tr)nh trOn c6 hai nghiOm : t =2h vd t = 0,5h.

Nghi€m t =2h ung vdi lfc hai xe cirng ddn B, li didu hidn nhiOn.

Cdn nghi€m t'=0,5h, thi lai c6 t" <t, , kh6ng thoi min didu kiOn
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tr0n. VAy tr6n duatng di hai xe khOng vuot qua nhau (xe I lu6n lu6n
di tru6c xe2),

1.11 Chon gdc toa d6 qua O trirng v6i vi tri hai ddu thu gap nhau, truc Ox
trilng vdi phuong chuyOn d6ng cira hai ddu tlu, chidu duong lh chidu
chuydn d6ng cfra ddu tdu 2.

Goi t ld thdi gian 0d trai doirn tdu di qua nhau.

VAntocdo)ntiu l: v, =-l4,4km lh=-4m/s.

Doan dudng dodn tlu I d6 di duo. c I S, = -{1.

Vdn tdc dohn tiu 2 (10,8km/h = 3m/s): v, = 3+0,11,

vi doan duong doin tdu 2 dd diduoc : sz = 3t. ql
L

Khoing cdch hai ddu tlu khi hai dodn tlu dd di het qua nhau :

s=52-sr =200m.

Suy ra phuong trlnh xdc dinh t : 0,1t2 + l4t -400 =0.

Phuong trinh nby c6 nghi0m (chi lay t > 0 ) '. t = 24,3s.

TU d6 vin tdc dodn thu 2 khi n6 di qua duoc het dodn tdu I :

vz = 5,43m/s'

l.I2 1) Chon gdc toa d0 O le dinh ddc, truc toa dO Ox song song vdi mat
ddc, chidu duong huong xudng dudi ddc, gdc thdi gian ld hic xe dap
bit ddu xuong ddc.

Phuong trinh chuyejn d6ng cua xe dap vd 6 tO :

xt = 2t+ o, 1t2 i xz = 5Jo - 2U + rJ,2t2

Hai xe gapnhau khi x' =xr. Suy raphuong trinh xdc dinh t:

0,1t2 -22t+510=0.
Phuong tr)nh nly c6 2 nghiOrn : t' :30s vir tu: I90s(loai. vi lfc d6

0 t0 da drrng lai rdi !).

Toa d6 didm A I Xr = 150m.

2) C6 hai trudng hqp :

Trtdng lop I : Hai xe cbn dang di den gap nhau i Xz - xr : 170m.

Suy ra phuong tr'inh : 0,ltr - 22t + 400 =0.

GiAi ra ta duoc : tr = 20s v) t', = 200s (loai).
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Toa d0 hai xe khi d6i Xr = 80nr ;x: = 2-50m.

Tnrdttg ltqt 2 : Sau khi hai xe da g4p nhau :

Xr -X: = l70m hay -0,ltz +22t=740.

Giii ra ta duoc : t. =.11,-5s vh t: = l80s (loai).

Toa dO hai xe khi d6 I Xr = 255m , x: = 8-5nt.

l.l3 X6t doan ducrng AB :

ui, - ul = 2a.AB hay (vo - 4 )' - vi = 72a

suYra v,.\=2-9a (l)
X6t doan dudng AC :

ul -ul, =2a(AB+BC) hay (vo -8)t -vi = l28a

suy ra vn = .1 - 8a (.2)

Tir (l) vI (2) rtit ra : a =-2mlrt ; uo =20m I s.

Doan duirng di duoc cho den khi xe dirng hdn :

0-v:^t=1;^=loon.r'

Doan dudng xe cdn di tiep duoc : s-(AB+BC) = 36m.

1.14 Ki hi€u t ld thdi gian ni6i giot mua roi tir rndi hi€n xuong mat dat, d0
cao cfta rldi hiOn sE lh :

n=gf=5t2.

Khi giot d{iu roi den mat dat thl giot sau rdi du-o.c (t-0,1) giey vi
lfc d6 n6 dd rcri duoc quang dudng :

s(t-0.t): ,ln=T=-s(t_0.1)-.

Theo cld bii : h-h -0,95rn hay 0,9-5 = 5t2 -S(t-O,t)2
Suyra t=ls vh h=lm.

1.15 Kf hi€u v* li vAn toc crla thu6c khi ddu dudi cfra n6 bit ddu qua M.
Tac6:

.^ r^ ^t]vt'o'2.*+t = I suy ra vM = 4rn/s'
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Tai dO cao thd thudc roi, vin toc cua thudc v = 0 . Kf hi€u t ll thdi
gian ddu ti€n cua thucic bit ddu di qua M. ta cd :

v, = -9t suy ra t = 
vM 

= O,rls.
s

sI-h=:-=-)t- =().t{m.
I

1.16 Kf hi€u t,,t, li)thdi _eianroi cuavar l(dciiohrrrr)vhvAt2.

Van toc ciic vAt khi rcli toi rnat dit : v, =Str tv: =gt:.
Theod€ bdi : v, -v2 = l0rn/s hay g(,, -,,)= tO

Suy ra tr -t: = ls: Vdt I duoc thi roi trudc vit 2lil ls.

D0 cao ban ddu cua m6i vAt :

ot? otl 1

h, =il=5t;;h, =Ill-=5(t, -l)-.' 2 2 ',' '

theod€ bhi : h, -hz =25m n€n Sti --l(,, -t)t =25.

Suy ra t, = 3s. Tu d6 hr = 4-5nr :l-r, = 26t-r't.

Khi vit 2 bit ddu ducrc thii roi, vat I di rcri cluoc mOr cloan :

,fs!-s-|=-5m'

vi n6 ciich nrat dat h, =4-5-s=40nt. Khoing cfch hai vet khi b.,it

ddu thi rdi vir 2 : h, -h: = 2Onr.

l.l7 Kf hi€u r lh khodng cdch tir N cien truc quay.

Theo dd bii : 1, 2 = a(r + 0. .1) ; 0,4 = ror.

TLr d6 rilt ra : co = 2rad/s ; r = 0,2nr = 20crn.

Do cao
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III. BAI TAP TRAC NGHIEM KHACH QUAN

A. DE BAI

Dinh ddu vho cAu dring

(A) Mot var la dfng yen :

Khi vi trf cfra n6 so vdi mOt m6c co dinh ld khong thay dtii r n
Khi vi trf cua n6 so vdi mot didm Id thay dfii nhieu I !
Khi khoAng ciich ctra n6 vdi m6t didm co dinh ld khong ddi ; n
Khi khoing c6ch ctra n6 ddn m6t vAt kh6c ld khong ddi. n
(B) Van tdc tfc thdi cria mOt didm chuydn ddng ld :

VAn tdc trung b)nh giira hai didm ndo dd ; tr
Gi6 tri ldn nhat cfia vin toc mb didm chuydn dOng c6 thr! c6 ; n
VAn toc trung b)nh gifra hai didm chuydn d6ng rat gdn nhau n
nim ve hai phfa cua didm do ;

VAn tdc trung b)nh chia cho thdi gian mh trong thdi gian d6 n
vdn toc ndy gifr khOng diii.
(C) MOt ngudi di bO lu6n luOn c6 vAn tdc trung b)nh :

Lon hon vAn tOc tfc thdi cuc dai ;

Nh6 hotr vAn toc tfc thdi cuc dai ;

Bang vAn toc trlc thdi crja n6 ;

Bang kh6ng.

(D) Van tdc trung binh cfia niOt didm chuydn d6ng thing ddu :

LuOn bang vAn tdc trlc thdi crja n6 ;

Gap hai ldn vAn toc tfc thdi cia didm chuydn d6ng ;

DOi khi bing vAn tdc tfc thdi ;

Ban-e m6t nria qudng duong di duo. c trong giAy ddu ti€n crla

n
tr
n
n

D
n
D
tr

chuydn dQng.

Hiy tim cOng thfc dring vh don vi hop phrlp cira vAn toc trung
binh.

r.2

_t _lv=t.S'i v=s.tStV=-l V=-,
tS
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1.3

(B) Trong so c6c don vi dudi dAy, cho biet don vi ndo l) cua vAn toc :

r KtTt m _lKm.n: Km.n , 
f., 

; m,s' ;, m.s'.

Chon cAu trA ldi dfng
(A) MOt vAt chuydn d6ng trOn m6r dudng nam ngan,q hu6n,e vd ph(a
phai vh di duoc 75m trong 25 giAy vdi vin toc kh6ng ddi. Van toc
cua nd lh :

I

;m/sn ;-3m/s!;3m/s [ ;3s/m n.
J

(B) MQt ban trai chay 3600m trong 10 phrit, dung lai trong 5 phrit sau
d6 chay tiep 2400m trong 5 phdt. Vdn toc trung binh cria bqn d6 ld :

360m/ph n ; 480m/ph [ ; 300m/ph n; 240mlph n.
(C) MOt ban trai chay trong I phrit vdi vAn t6c 720mlph sau d6 lai
chay tiep trong 2 phdt vdi v6n toc 360m/ph. VAn r6c trung b)nh khi
d5tb:
540m/ph n ;1040m/ph tr ;1440m/ph I ;480m/ph n.
(D) MOt ngudi trong I gid di duo. c 5km. Sau d5 ngudi niy di tiep
5km vdi vAn tdc 3km i h . VAn tdc trung binh cfia ngudi d6 ld :

4kmlh n, 3,75km/h tl; 5kni/h n; 3km/h n.
(E) Hai dodn tiu chuydn dong hu6ng vd nhau. Khoing c6ch hic ddu
giFa chfng ld 60km v) m6i dodn tiu chuydn dOng vdi vAn tdc khOng
ddi ld 60km/h. MOt con rudi xuat phi{t til ddu dodn t}ru thf nhat bay
den ddu dodn tdu thrl hai sau d6 lai bay tro lai dodn rhu rhf nhar v) cfr
nhu thd cho tdi khi hai tdu gap nhau. Con rudi di duoc qudng dudng
lh bao nhiOu bidt rang n6 bay vdi vAn toc gap hai ldn vin tdc crla thu :

30km n; 60km n; 120km n; 600km !.
Chon cAu tri ldi thing
MOt vat chuydn dOng tr€n m6r dutrng thing vdi vAn tdc ddu Z5mls
trong l0 giAy.

(A) Qudng duong mh n6 di duoc trong 10s :

2,5m n ; 10m n ; 200m tr; 250m n.
(B) Van toc trung binh crja vAr rrong l0 giay nhy lh :

2,5mls n; 5m/s tr; 20mls [;25mis [].
(C) Van tdc trlc thdi crja n6 :

i) lu6n bang vAn tdc trung blnh
ii) khOng bao gid bang vAn tdc trung b)nh

iii) dOi khi bang vAn tdc trung binh

r.4

n
n
n
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1.5 Nhin dinh nlo dudi day ld sai vd hai chuyein
ddng cia vat A vi B cho tr€r.: Hlnh l.l5 ?

(A) Ce hai chuyOn dong cua vit A vd B ddu li)
chuydn dOng thang ddu ;

1.6

(B) Vin toc cua vit A nho hcm vin toc cia vAt B ;

(C) Van toc cua v0t A ldn hon vAn toc vit B ;

(D) Ca hai chuy€n d6ng cua vit A vI B ddu xuar
phrir tir rnOt vi tri tai cilng mot thoi di0rn.

Do thi rren H)nlr l.16 diOn ti quang dudn_e di
tlru6c vdo thdi eian trong chuy€n dOng :

(A) Thing ddu theo chi6u Am cua truc toa c16 ;

(B) Ch+m din ddu v6i gia toc co gid tri Am ;

(C)'lhiurg d€u theo chieu duon_e cua truc toa d0 ;

(D) Doc theo mit plring nghi€ng.

I-{lnh l.l7 trinh biy su phu thuOc cua quing
dur)rg vio thdi gian trong chuy€n dOng thing ctdu

cLia hai vlt (K) vi (M). Til h'inh v€ ta nhan x6t :

(A)T+i thdi didm t, quin-e duong cri hai var de

di qua ddu bang nhau ;

(B) Tai thdi diOrn tr vet (M) di duoc m6t quin-e

ducrng dii gap hai ldn quiurg durrng di ducrc cua
vit (K) ;

(C) Den thdi di6m t, vdt (M) chuydn dOng vdi

van toc nli6 hirrr vin t6c cua vit (K) :

I-llnh L l-5

crla chat di€m phu
\

(D) Gia toc cua vAt (M) l6n hotr gia toc vAt (K).

MOt xe kh{ch chay trOn quing duong ti A din B vdi vAn toc khdng
dcii 40krn / h vi tren dubrg trir vd tir B cien A vdi vin t6c 60krn / h .

Van toc trung binh cua xe chay tr€n toin qufui-e ducrng di vd vd birng :

o

1.7 Hinh l.l6

o
tt

Hlnh l.l7

1.8

(A) 50knr/h ;

(C) 48km/h :

(B) 45knr/h I

(D) 55km /h.
1.9 MOt xuong m6y chay trOn s6ng c6 vin toc ddng chriy 2rn / s . DOng co

cua xudng cha1, vdi cOn-u suat khdng dcii vi tfnh theo rnat nudc xudng c6
van toc ,lrn/s. So s{nh vin toc cua xudng duo.c t(nh theo h€ toa do gin
v(vi bds6ng khi chay xu6i dbng v, v) n-9u-d.c dbng v,,o ta nhin thay :

la
.) /.



(A)

(A) 40km/h ;

(C) 30km/h ;

(B) 50km/h ;

(D) 20km / h.

(B) 600 xe ;

(D) 150 xe.

(B) v,,* =| ,
-lng-J

(C) v"e =2v* i (D) v,,* = v^

1.10 Thdnh phd A c6ch thdnh pho B 900km. Mor mdy bay bay tii A ddn B
doc theo chidu gi6 bay h€i lg30ph. Khi bay rro lai ngud.c chidu gi6
tir B den A het lg40ph. VAn toc gi6 bang :

l.1l MOt ngudi drrng c4nh ducrng cao toc dem so xe o 16 chay tr€n dudng
khing dinh rang, trung b'inh cf m6i gid c6 300 xe chay cilng chidl
vdi vAn tdc trung binh 60km / h . Vay rrong m6r gid trung b)nh c6
bao nhiOu xe vuot qua, neu ngudi d6 ngdi trong xe chay nguoc chidu
cDng vdi vAn toc 60km/h ?

(A) 900 xe ;

(C) 450 xe ;

(B) 35km/h ;

(D) 50km /h.

l.l2 Chon cAu tri ldi dring

Hai ngudi chdo thuydn vdi vAn roc kh6ng ddi 6km/h,l6c ddu chdo
nguoc chidu ddng nudc chiy tren mOt con sOng. Biet vAn toc cua
nudc li 3,5km/h.
(A) Hai ngudi d6 phii mat bao nhi€u thdi -eian dd di duoc lkrn ?

0,12h I; 0,17h n; 0,29h n; 0.40h n.
(B) Sau d6 hai ngudi ndy lai phai mat bao nhiOu thdi gian d0 quay tr6
lai vi tri ban ddu ?

0,105h tr; 0,l7lh [; 0,290h tr; 0,40h !.
(C) Thdi gian tdng c6ng ca di lan v€ ?

0,410h n ; 0,505h n ; 0,575h n; 0.805h U.
r.l3 Hai xe tai cing xuat philt til m6r ngd tu dudng phd chay rheo hai

duong c6t nhau dudi m6t g6c vu6ng. Xe thrl nhat chay v6i van toc
30km/h vd xe thfhai 40km/h. Hai xe rdi xa nhau vdi van toc
tuong ddi bang :

(A) lOkm/h ;

(C) 70km/h ;

l.l4 Grin m6i dd thi cho dudi day (Ffinh L l8) vdi c6c khing dinh sau :

(A) Chuydn d6ng thing ddu.

(B) Chuydn dOng thing bien ddi nhanh ddn ddu.
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(C) Chuydn dong thin-q bien ddi chAm ddn ddu.
(D) Chuydn d6ng bien dtii nhrrng khong ddu.

Hinh I .18

1.15 Chon cAu tri lli dring nhat
Hai xe A vd B chuydn d6ng trOn cilng m6t dudng rhing. Sq ph\,
thirOc gifa dO l6n crja vAn roc vd thdi gian duoc bidu diOn bang dd thi
b6n (H)nh l.l9).
(A) Trong cdc cAu sau, cAu nho dring nhat :

a) Trong khoing thdi gian tit 0 den t, , h;.ri

xe chuyen dOng d€u :

b) Trong khoing thdi gian tU 0 den t, , hai

xe chuydn d6ng nhanh ddn ddu ;

c) Trong khoring thdi gian tir 0 den t, , hai

xe chuydn dOng chAm ddn ddu ; 0

d) Trong khoiing thdi gian tir 0 den t, , hai

xe chuydn d6ng nhanh diin ;

e) Tron-e khoiing thdi gian tU 0 den r, , hai xe chuydn dOng chAm ckin.

(B) Trong khoing thdi gian ti t, den t"

a) VAn tdc hai xe nhu nhau ;

b) Gia toc hai xe nhu nhau ;

c) Xe B luon 6 phfa trudc xe A :

d) Xe B lu6n o phia sau xe A.
1.f6 Qu! dao chuydn dOng cua vAt n6m l6n ld m6t dutrng thlng. S{ phq

thu6c van toc cua n6 theo thdi gian ducrc di0n ti bdi phuong trinh
v = 70 -32,2t (m /s).
(A) Van toc ban ddu crla vdr n6m l6n li :

0m/s J:32,2mls [];70mls n;102m/s n.
(B) Gia toc cua vAt ld :

0(m/s2) z; -32,2(m/s2) I; 32,2(mls2) n; 70(m/s2) tr.

Hlnh I . li)

a^
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(O Ven toc cta vAt bAng kh6ng sau mOt thdi gian li :

0,.16(s) tr; 0.92(s) Z;2.17(s) I; 4,36(s) f .

(D) Vat sE dat dO cao cuc dai khi van toc bang :

0(ni/s) n; 32,2(m/s) I ; 70(nr) I ; 76.1(rn) I.
(E) D0 calo cuc dairnd vit dar duoc li :

16,l(rn) Z:32,2(m) tr, 70(rn) tr; 76.I(rn) tr.
l.l7 Trong 5ph cua chuy€in done nhanh dlin ddu vin toc cua vit tiurg ril

Im/s den 6m/s. Trong khodng thdi eian d6 vin toc cua vit co giii tri
trung b)nh bang :

(A) 3,5m/s ;

(C) 2,5m/s ;

1.18 Hai dodn tiu hoii kh6i hlnh ddng thdi tii nr6r sin ga. Tiu I chay IOn

phucrng b6c vdi gia toc elr = 30nr / ph: vi tau 2 chry xuon-g phurrng

nam vdi gia toc a: = 40m / ph: . Sau

tiu 2 dat gii tri bnng :

(A) lOm/ph ;

(C) 35m / ph ;

(B) 3m/s :

(D) lm /s.

I phiit vin toc cua tlu I tinh theo

(B) 70nr / ph ;

(D) l-10nr / ph.

1.19 Hai vat chuy€n d6ng doc theo m6t ducnrg thing, nsuoc chieiu vI tien
lai gdn nhau. Vdt 1 chuy€n d6n-q nhanh cldn cldu vi\ vat 2 charn ciin
ddu. Gi6 tri gia toc cua chdng bang nhau. Hop gia toc cua hai vit clti :

(A) Huong v€ phia vAt chuyOn d6ng nhanh drin ddu ;

(B) Huon-e vd phfa vAt chuydn dOng chim ddn d€u ;

(C) KhOng huiirrg vd phia ndo cii, vi hop gia tOc bene kh6ng ;

(D) Hqp gia toc hu6n-e theo chi6u vAt nlo c6 vAn toc nho hon.

1.20 Didn vio ch6 trong

N-eudi ta n6m thang dfrng lOn cao mOr vit vdi vin toc ban cidu l-5m / s

(A) Didn phuong trinh diOn tii su bien ddi van toc theo thdi gian

V = ... -...t ( l)
(B) Didn phuong trinh xdc dinh toa dO cua vdt rheo thdi gian (g6c toa
dO tai mat dat)

a
\/ - t 

- 
t',..t (l)

(C) Tilphuong trinh (l) vn (2), didn vi\o bang dudi dAy v) ve d6 thi cira
v theo t vd v theo t.
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S m/s m S m/s m

0

0.5

1,0

1.5

2,0

)5
3,0

l"n."f
"ot

t2

l0

8

r(s) 6

4

y(rn)

t(s )

2

0

ng Sai

D
n
T
n

lh m6t

var ld :

n
n
u
n

chuydn dOngvat

v(m/s)

L.zl Vin toc c&a m6t vAt chuydn d6ng tang tir 20mls ddn 30m/s trong
giAy ddu tiOn crla chuydn dQng, sau d6 tir 30m/s den 40mls trong giiy
thri hai, tidp tuc tri 40m/s den 50m/s trong giAy thf ba..., vd cf the
tidp tuc.
* HIy tinh gia toc crja vAr trong giAy ddu ri€n, rrong giay thf hai vd
trong giAy thrl ba.

t-"-:-ll',- |

Dri
* Ngudi ta c6 thd ket luAn rang chuydn dOng cira
(A) Nhanh ddn ;

(B) Nhanh ddn ddu ;

(C) Bidn ddi vdi gia toc thay ddi ;

(D) Ddu.

1.22 Dd thi rr€n Flinh 1.20 bidu di€n vAn toc cfia
ducrng thang.

(A) VAn toc crla vdt 0 thdi didm t = 0s ld :

0(m/s) tr; 25(m/s) n; 64(m/s)tr
(B) Van toc cria vAt & thdi didm t = 2s lh :
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0(rn/s) n;25(m/s) D;
64(m /s) n ; 100(m /s) n.
(O Van toc crja vAt 6 thdi didm
t=3s ld:
0(m/s)n; -32(m/s)n;
32(m/s)n ; -64(m/s) n.
(D) SU bidn ddi vAn toc trong khoing
thdi gian til 0 den 2s :

V2 -vo =

(E) Trong 3 giay ddu tiOn :

i) vAn tdc lu6n hu6ng theo cDng mot chidu ;

ii) van toc lu6n c6 m6t gid tri Am ;

iii)gia toc li khOng ddi ;

iv) gia toc luOn luon Am :

v) gia toc thay d6i chi0u.

(F) Gia tdc cria chuydn d6ng :

n
n
n
tr
n

; v=32t n ; v=64+32tJ; v=64t !.
1.21 bidu di€n vAn tOc crla chuyiln d6ng theo thdi gian
Van toc (nt/s)

AI

48

-'t I

l6

t)

-16

-4t{

-(t4

Hinh 1.20

Dfng Sai

n
n
x
n
n

1.23

(G) Phuong trinh di€n ri su rhay ddi vin toc crja chuydn dOng theo thdi
gian :

v:64-32t Z
Dd thitren Flinh

Hlnh l.2l
(A) X6c dinh van toc bem ddu crja chuydn dOng : '(J -

2 3
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(B) Van toc cua chuyOn d6ng bang kh6ng khi :

(C) Gia toc chuy€ln cl6ng bim-e :

(D) Quirng duong di duoc trong 2s d0u ti€n :

t-

t.21

)-

(E) Vat chuy€n dong c6 the lI :

i) MQt vi€n bi n6rl thing dfrng lOn cao n
ii) MOt vi0n bi rci tu do n
iiit M(rt vien bi chuyen dong thing ddu tren mit nirn ngang n
Chon cAu trii lDi dung

Trons chuyin d6ng thing bien dcii ddu vdi viur toc ban diiu bing khOng :

Dring Sai

(A) Quiur-e ducrng di du-oc ti le thuan vdithdigian; n n
(B) Quiurg durrng di durv. c trong giiy ddu tiOn birng mOt n tr
phrin tu qur.rng duong di duoc trong hai giay ddu ;

(C) Quirng clucrn-s cliducvc ti le thuen vdi binh phuong thdi n !
gian :

(D) Quang duclng di duoc trons n.im giiy ddu tien ti le n f,
v6i 2-5 :

(E) Quing durrng di duoc trong gidy thf ba brurg quang n I
duong di ducrc trong gi0y thf nlun ;

(F) Giar tri cua gia toc bang hai llin qulng duorr-e di du-oc tr tr
trong giCy diu tiOn.

Chon cau tri ldi tfting
(A) Trong chuydn d6ng trdn ddu, vecto gia toc hurrng tim :

i) c6 hucrng bat ki ndo d6 ;

ii) lu6n cd cing huong v6i vecto vin tdc I

iii) ludn vuOng g6c vdi vecto vAn tdc.

(B) Trong chuydn dOng trdn ddu, tdn tai vecto gia toc huong

tim, d6 [i do vecto vAn tdc thay d6i :

i) ve dO lon vd vd huong ;

ii) chi v€ huong ;

iii) chi vd d0lon ;

(C) Gia toc huong tim trong chuy6n dOng trdn ddu :

i) ti le thuan v6i van toc (v) vdi R lir hang so ;

1.25

n
n
n
!

n
n

n
tr
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ii) ri le rhuAn vdi binh phuong vin roc 1v21 vdi R ld h[ng so ; n
iii) ti le nghich v6i b)nh phuong vAn toc ( vr ) vdi R l) hang so. n
d) MOt vit chuy€in dOng trdn v6i tdn so 20 vdng/giiy. Neu bdn kinh qu!
dao lI 50cm th) vAn tdc cua chuyen dOng s€ ll :

l25,5cm /s n ; 6283crn /s n ; 1000cm /s !.

B. DAP AN

l.l (A) MOt vAt ld dung ydn khi vi tri cua n6 so vdi mOt m6c c6 dinh li
khong thay dtii.
(B) Van tdc tric thdi cua mOt di€m chuy€n dOng lI vin toc trung b)nh
giira hai didrn chuydn dOng rat gin nhau nam vd hai ph(a cria didm d6.

(C) MQt ngudi di bo lu6n luOn c6 vAn toc trung b)nh nh6 hon vAn toc
tric thdi cuc dai.

(D) vdn toc trung binh cua mot didm chuydn d6ng thang ddu luOn

lu6n bang vin tdc trlc thdi cua n6.

1.2 (A) v=i'u=s.t-r.

(B) km.h-r ; km/h ; m/s ; nt.s''.

1.3 (A) 3m/s; (B) 300m/ph;(C) 480m/ph, (D) 3,75km/h;
(E) 60km.

1.4 (A) 250m ; (B) 25m / s ; (C) lu6n luon bang van toc trung binh.

1.5 Chon (B).

1.6 Chon (A).

1.7 Chon (B).

1.8 Chon (C). Ap dung

u,.=l= 2tou = tto? 
=48km/h.b-t-tl+t2 sea*sRa

40 60

1.9 Chon (A). VAn t6c xuOi dbng vi nguoc ddng cua xudng :

v^ = (4 +2)m/s = 6m/s I vno =(4 -2)m ls = 2mls.

V
Suv ra v..^ = l.- IIA 

'-J
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1.10 Chon (C). Til v,no *vg =600km/h vh v,,,b -vg =540km/h, suy ra

ve =30km/h'
1.ll Chon (B). Khi xe chay nguoc chidu vdi cirng vin roc nhu xe chay

xudi chidu, th) vAn t6c tuong doi gi0a chiing rang gap d6i. Ditiu ndy
c6 nghia trong mOt gid xe chay nguoc chidu se g4p so xe chay xuOi
chidu nhiOu gap hai ldn, tric ld tU 300 xe lOn 600 xe. Ket quri ndy
kh6ng phu thu6c vio gi6 tri vAn toc cria cdc xe ldn hay nh6, md chi
ddi hoi cdc vAn toc d6 c6 ei6 tri bane nhau.

r.r2 (A) 0,40h; (B) 0, l05h ; (C) 0,505h.

l.l3 chon (D). li^ - "rl = Ut; ; = 50krn /h.

1.14 1-(C) ; 2-(D) ; 3-(A) ; 4-(B).
l.l5 (A) Chon c; (B). Chqn b.

1.16 (A) 70m/s; (B) -32.2mls2 I (C)2,17s; (D)Om/s; (E)76,lm.

l.l7 Chon (A). Vdi chuydn dOng bien ddi ddu, vAn toc trung binh bang
trung binh cOng cfia hai vAn tdc.

Theo bidu thfc vAn toc trung binh : u,o = 5* =+= 3,5m /s.

l.l8 Chon (B). VAn tdc tuong doi sau I phrit :

u,, =li, -(-J,)l=l;, *i,l=l;,1*lirl=u, .phrit + ar. phrt =

= 70m / phtit.

1.19 Chon (B). Gia tOc vAt I hudng vd phfa vdt 2. Gia tdc vAt 2 hudng
ngugc chidu so vdi chidu chuy€in dOng cia n6, tfc c6 cing huong
nhu gia r6c vAt l. V4y hqp gia tdc huong vd phfa vAt 2 ld vAt chuydn
d6ng chAm ddn ddu.

1.20 (A) v = 15 - 9,8t ; (B) y = l5t- 4,9t2 .

(c)

t v t v
S m/s m S m/s m

0
tt \

1,0

t5

15

10,1

<)
0,3

0

6,3

l0,l
ll,5

)(\
?5

3,0

-416

-915

'14,4

10,4

6rg

0,9

Dua vdo bang ket qui tr0n, ban doc tu vO dd thi.
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L.zl * u, =lOm/s2;az =10m ls':a.=10m/s2.
* (A) Dring ; (B) Dfng ; (C) Sai , (D) Sai.

1.22 (A) 64mls ;(B) 0*/t ;(C) -32mls , (D) vz -V0 =-64mls.
(E) i) sai ; ii) sai ; iii) dring ; iv) dring ; v) sai.

(F) a= -3Lmlsr ; (G) v =64-32t.

L.23 (A) vo =25mls; (B) t=2,5s; (C) a=-10m/s2 ; (D) s=30m.

(E) i) Mdt vi€n bi n6m thang dring l€n cao.

L.21 (A) sai ; (B) ddng ; (C) dring ; (D) dfng ; (E) sai ; (F) dring.

1,25 (A) iii) luOn lu6n vu6ng g5c vdi vecto vAn tdc.

(B) ii) chi vd huong.

(C) ii) ti le rhuan vdi binh phuong van toc ( v2 ) vdi R ld hang so.

(D) 6283cm /s.
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cHuoN(; rr. DONG Lu. c Hoc cnAr otint

r. xrE'ru THuc co BAN

1. Ba dinh luat Niu-ton
a) Lt.tr' .T6lng holt vci phdn tich lqrr'

. Luc li dai luong vecto dac trur.rg cho tiic dung cua vAt niy vio v0t
kh{c, rri ket qua ld gay ra gia toc cho vat hoac l}m cho vAt bien dang.

. T6lng hop lt.rc lI thay thd nhidu luc t6c dung ddng thdi v)ro cirng
mOt vit blng mOt luc c6 tirc dung -ridng h€t nhu toin bO cdc luc ay. Luc
thay the nly goi ld hop luc.

. Quy rdc hinh binh htinh : Neu hai luc ddng quy duoc bieu di€n vti

dO ldn vd v€ hudng bang hai canh cria rnOt hjnh binh hlnh ve tir dienr ddng
quy, th) hop luc cia chfng duoc bidu di€n vti d6 l6n vd vd hudng bang dudng
ch6o cua hinh binh hinh d6.

. Plttttt ticlt lr:-'li thty tlte rttOt luc bing hai hay nhiiiu luc c6 tic
dung ddng thdi vi giy hi€u quii gi6ng h€t nhu luc d6. Cdc luc ducrc thay the
goi lI cric /rrr' tlturtlt plrirr.

. Phin tich mOt luc thdnh hai luc thinh phin ddng quy phrii tuan theo
quy tac hinh binh hinh. M6i luc cri thO duoc phin tich thinh hai luc thinh
phdn theo nhidu cdch khdc nhau.

Chi khi bidt chic chan nhinrg b;du irier' thc dung cua m6t luc theo hai
phuong nio thi mdi c6 th6 phin tich luc theo hai phuotrg ay.

. Dctn vi cua luc lh niuton (N).

b) Ba dirtlt ludt Nitt-tort
. Ditth luat L' " Neu kh6ng chiu tiic dung cfia luc nbo hoac neu chiu

t6c dung crira cdc luc cAn beng (hoo luc bing 0). m6t vat dang dtnrg y€n s€

tiep tuc dfrng yOn, dang chuy€n d6ng se tiep tuc chuydn d6ng thang ddu."
. Quiitt tlttltld, tinh chat crja moi vAt c6 xu hu6ng bio tohn vAn tdc cii

vd hudng vi dd lcrn. Chuydn d6ng thang ddu duoc goi ld chuydn dOng theo
qudn tinh.

. H0 quy chi|ir clurirt tinlt ld. hq quy chieu trong d6 dinh luat I Niu-ton
duoc nghi€m dring. Hg quy chieu gin v6i mat dat hoac chuydn dOng thang
ddu so vdi mat ddt le hQ quy chieu qu6n tfnh.
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. Dinh luat II Niu-trtn.' "Gia toc cfra mOt vAt ludn cirng huong vdi
luc tdc dung lOn vAt. D0 ldn crja gia toc ti le thuan vdi luc t6c dung vio vit
vh ti le nghich vdi khcii lugng cua vAt :

Fo=;'

-F
hay,dudi dangvecto, a=- hay F=ma.

(Trong truong hop vat chiu nhieu luc tic clung thi F ti hop luc cul
circ luc d6).

. Kh6'i ltrtrtg ct)a vat li dai luong ddc trung cho mric quiin tinh cfa
cfc vAt.

. Khdi luong lh mOt dai luong v0 hudng, duong, kh6ng ddi doi vdi
ni5i vAt vir c6 t(nh chat c6ng.

. Didu ki1n can bcirtg t'tiu ntdt vu( (coi td ntot chu't dit'm)lh "Hqp luc

cria tat ca cdc luc tdc dung vho vit phAi bang kh6ng". H€ c6c luc nhu v4y gqi

ld h0 ltc' r'an btirtg.

. Hai luc cAn bang ld hai luc cirng t6c dung vdo m6t vAt, c6 cing gi6,

cirng dd lon nhumg nguoc chidu.
. Trong ltr' ld luc cua Trdi Dat t6c dung v.lo ciic vit, gAy ra cho

chring gia toc roi tu do. DO l6n cfra trong luc tdc dung lOn m6t vAt goi li
trong lurrng cua vit.

Bi0u thrlc cua trong luc : F =rnd.
. Dirtlt luat III Niu-trtrt.'"Trong rnoi trudng hctp, khi vit A tdc dung

vio vit B m0t luc thi vAt B cfrng t6c dung lai vAt A mOt luc. Hai luc nhy ld
hai luc truc doi".

Fo-'u = -Fr 'o hay Foe = -Fro.
. Trong tuong t6c gifa hai vAt, mOt luc goi ld lttc tdc cl\ttg,, cdn luc

kia goi ld phcin ltrc. Luc vd phin luc c6 nhirng dic didm sau ddy :

- Luc vd phin luc lu6n lu6n xuAt hi0n trmg cap.

- Luc vi phin luc khOng thd cAn bang nhau vi chfng dat vho hai vAt

khdc nhar.r.

2. Cdc loai luc co

a) Ltyc hap dan -Trong lLtc

. Dinh luat van vdt hap ddn : "Hai vAt bat ki dOu hrit nhau. Luc hrit
gifa hai vit (coi nhu chat didml ti le thuan vdi tich cta hai khdi luong cria

chring vh ti le nghich vdi binh phuong khoang c6ch giira ch(ng".
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^ ffi'ffi,
tsh. = u --;,

r-
trong d6 rrl1,rn2 le kh6i luong hai vAt, r ld khoting c6ch gifra chfng,

G ld hang s6 hdp dAn, c6 gi6 tri bang 6,67.10-rr Imz .

kg'

.Giatdc roitudoodOcaoh : g= GM".
(R + h)-

(M, R tuong ung ld khoi luong vd b6n kfnh Trdi Dat).
. Xung quanh m6i vAt ddu c6 m6t trrdng hup dan. Trudng hdp dAn

do Trdi Ddt gAy ra xung quanh n6 goi ld trudng rrong luc, hay trong trudng.
G cbn duoc goi ld giu t6'c trong trtdng.

b) Ltlt'tliin h6i
. LUc din hdi l) luc xuat hi€n khi rn6t vAt bi bien dang, vd c6 xu

huong chong lai nguyOn nhAn gAy ra bien dang.
. Luc dln hdi crja ld xo xuat hi€n o ca hai ddu cua n6 vd t6c dung vdo

c6c vAt tidp xfc (hay gin) vdi n6 lim n6 bien dang. Khi bi dln, luc ddn hdi
cria ld xo hudng vdo trong, cbn khi bi n6n, luc dhn hdi crla ld xo hudng ra
ngodi.

. Dirtlt luat Htir:: Trong gi6i han dln hdi, luc din hdi cia ld xo ti l0
v6i d0 bidn dang ctia ld xo.

Far = -kA /'

(dau tril chi rang luc ddn hdi lu6n ngudc vdi chidu bidn dang (ld
chidu dich chuydn tuong doi cfra m6i ddu lb xo so vdi rJdu kia)).

. Khi m6t soi dAy (soi chi. di1 eau su, dAy th6p...) bi k6o cang n6 s6
tiic dung l€n hai vAtbu6c 0hai ddu dAy nhfrng ltc't:drtg, c6 dac didm:didm
dat crla luc ld didm md ddu dAy tiep xric vdi vAr ; phuong cria luc trDng vdi
chinh soi dAy, vh chi6u crja luc huong til hai ddu dAy vbo phdn gita soi dAy.

Vtri nhimg ddy c'6 kh6'i ltrrtng khdng ddng kd thi lrtc cting rt hai ddu
day c6 ctittg ntbt dO lrtn. Doi vdi dAy v6t qua rdng roc, neu khoi luong cria
day, cira rdng roc vd ma siit 6 truc quay kh6ng ddng k€ tlii luc cang tren hai
nh6nh dAy ddu c5 dO l6n bAng nhau.

r') Ltlc' mu s(tt

. Ltlc' ntu siit trtot :

- Xuat hiOn o mit tiep xric cua vat dang truot tren m6t bd mat.
- C5 hudng nguo. c vdi huong vAn tdc.

- C6 d0 ldn ti l0 vdi dd l6n cria iip luc (luc phr{p ruyen).
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- COng thric : F,n,,,u, = pN. (pr ld he so ma sdt truot)

. Lt.k'mu sdt rtglti :

- Xuat hi€n o mat tiep xric vd gilr cho vAt dfrng yOn khi n6 bi m6r luc
tdc dung son-q song v6i mat tiep xric.

- Kh6ng c6 huong nhat dinh. Huong cua n6 nguo.c v6i huong cua luc
tdc dung.

- Kh6ng c6 dO ldn nhat dinh. D0 l6n cila n6 bang dO lon cua luc tiic
dung.

- C6 d0 l6n cuc dai.

COng thric : F*,nghicuc d^i = p.,N , hay Fn,,ngni S LroN ( p0 lA h€ sd ma

sdt nghi). Trong mdt so truirng hgp p: p,,. C0ng c6 trudng hqp pr vh

pru chOnh nhau ddng kd.

. LLtc' nta scit ldn :

- Xuat hiOn 6 mat tiep xric khi rn6t vAt lan trOn mit rn6t vat khiic.

- C6 d0 l6n ti le vdi dO lon crja 6p luc.

- H€ so ma sdt lin nh6 hon h0 so ma sdt trudt hhng chuc ldn.

3. Lrng dung ba dinh luat Niu-ton vd cdc luc co

a) Phrrtttg plttip tt)rtg l(c hoc'ld phuong phdp vAn dung c6c dinh luit
Niu-torr, dac biOt ld dinh luat II, vd cdc luc co hoc dd gidi cric bhi toiin co
hoc. N6 gdm cdc nOi dung chinh sau diy :

- Chon vdt cin xet chuydn dQng.

- Chon hq quy chieu thfch h-o. p. Th6ng thuong ta chon hQ quy chidu
gin vdi mat dat.

- VE giin dd vecto luc crja vAr (coi vat le m6t chat didm).

- Chon h0 toa dO thich hqp. ThOng thuong chon h€ toa dO D6-ci{c c6
truc x cDng hu6ng vdi chuydn dOng (hay vdi luc k6o neu vit dLmg y€n).

- Ap dung phuong trinh cua dinh luAt II theo cdc truc toa d6 :

Ox : d = Fr* +Fr* *... = ffi&*.

Oy : F, = F,, * Fr, *... = fl&y.

Ket hop vdi c6c cong thrlc cria trong luc, luc ma sdr, luc din h6i (tuj,
tirng b)i toiin).

- Giai h0 phuong trinh.
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trlnh :

(4)

(5)

gr2 (6)

ydn dOng tdng

cong parabol

cdc phuong
a. =g
v., = gt

I
V=-'2

ra duoc chu

g ld dudng
MI'

ddu vdi ciic phuong trlnh : do vdi
&^ =0 (1)

v* =vo e)
x = vut (3)

. Bidt hai chuydn dOng thlnh phiin, ta suy
hc,tp (chuy0n d6ng n6m ngang).

- Quy dao cria chuy€n dOng n6m ngan
(H)nh 2. l) 

o r_-_
- Vecto vin tdc tric thdi : [ ::-'--.-

i/--llv=r/v;+v: I- | ' M,lv--v\+vyl v .'l

Itee=--r Iv^l
I

Vectd vAn tdc tai rn6i di€im 
I

tring v6i tiep tuydn vdi qu! 
l'

dao tai didm d6. y {
- Thdi gian chuydn d6ng
bang thdi gian roi tu do tit cDng d0 cao :

6'!e'

b) Chuv|it d)ng r:ila vdt bi nint
. Cltuyin d1ng ntnt ngetlg c6 thd phAn tfch thdnh hai chuydn d6ng
thhnh phdn theo hai truc toa dO (goc O tai vi tri n6m, truc Ox hu6rrg

theo vectd vAn toc ddu io. truc Oy huong theo vecro trong luc F l.

Chuydn d6ng thdnh phdrr theo Chuy€n tl6ng thhnh phdn theo
truc Ox lb chuydn dOng thang truc Oy lir chuy€ln d6ng roi tu

-Trint rftnt xu(tdm bay xa cua vAt) : L = v.t = uu^/?!.
!g

. ChLtydn dong nint xi/n c6 thd phin tfch thdnh hai chuydn d6ng
thdnh phdn theo hai truc toa do (goc O tai vi tri ndm, truc Ox hudng
theo phuong ngang, truc tung Oy huctng thang drhrg l€n tren. MAt

phing xOy chfa vecto J,, ).
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Chuydn dQng thinh
phdn theo truc Ox li
clruydn d6n-r thang d€u
vdi ciic phuong trinh :

&* =0 (l)
v, = v{) coSC{. (2)

1 = Vr) cos crt (3)

. Biei hai chuy€n dOng thi\nh
hop (chuydn ddng n6m xiOn).

- Quy dao cua chuydn dOng
n6m xiOn li ductng cong parabol
(Hlnh 2.2),

- Vecto vAn toc tric thdi :

Chuy6n dQng thdnh
phin theo truc Oy ld
chuydn d6ng thang bidn
dcji ddu vdi cdc phuong
trinh :

4.. = *g

V) =u,,sinO-gt
.lr

)' = V,, Sln Ctt - -gt-
2

ta suy ra duclc chuydn

(4)

(-5 )

(6)

dOng tdngphdn,

Vectd vAn toc tai rn6i didm tring vdi tiep tuy&r vdi qu! dao tai didm
oo.

- Thdi gian chuyOn dOng tdn-e hcrp bang thdi gian chuy€ln d6ng thinh

phzin theo phuong Oy : t = 
/v(t Sln c{' 

.

s

Db c:ao cr.ft' dai (tdm hal' t'ao cta vat) : h,n.,* = y,,,u* =

1.4
v() sln- c{,

7 j 
^,',,, .,;r\ . I - 

V; Sin 2A
I unt rtt;ttt.\d (tdnt huv.utcua vit) | L= X,,,.,* -,

D

c) Hq quv cli1ir c6 gio r)t' . Lry' qutitt tirtlt
. HQ quy chieu (HQC) chuy€n d6ng c6 gia
tinh goi ld HQC phi qudrt ririlt.

. Trong m6t HQC chuy0n dong vdi gia toc
c6c hi€n tugng co hoc xAy ra giong nhu l)

[-, _t'-
)
I
I roHI -b"

I

)o

toc so vdi m6t HQC qurln

a so vdi HQC quiin tinh,
m6i vAt c6 khoi luong m

Hlrth 2.2
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chiu thOm m6t luc bang -ma. Luc nhy goi ld ltc qudn tinh :

Fqt = -rr&.Luc qui{n tinh kh6ng c6 phin luc.

. Klii mOt vAt chuydn d6ng trdn ddu, hop luc c6c luc dat l€n vdr ld ltc
Ittdng tam Fn, :

tr -mq

. Trong HQC quay vdi vAn toc g6c o (HQC phi qudn tinh), ngodi
c6c luc do c6c vat kh6c gAy ra, m6i vAt c6 khdi luong m cdn chiu
th6m m6t ltc c1u(tn tinh li tam, c6 chidu hu6ng ra xa tAm quay O vd

c6 d6 l6n : F,, = mcD2r (r ld khoang ciich til vAt ddn tAm quay O) :

l-lr = -lTl&ht.

d) Khdi ni1m ve' trong ltc
. Vi Trdi Dat quay quanh truc clra n6, n€n HQC gin vdi mit dat ld
HQC phi qu6n tfnh. Doi vdi he d6 m6i vit ngodi luc hap ddn

(Fnu = -! I .On chiu ti{c dung cua lrc' qu(tn tinh ti tdm Ft,. Hqp h;tc

t'tia hai ltc cl6 goi la trottg lt.tc F cua t'At.

F=Fr'o+F,,.
-Trong ltqrng c'ila y,tit ld dO lrtn cua trong ltc' tdc dung l0n vdt.

- F,, hudng theo br{n kinh cria vdng trdn vJ tuy0n vh c6 dO l6n :

F,, =.cDt. = mo2Rcosq, vdi R l.d b6n kfnh Trdi Ddt, q li vT dO noi

dat var. M F,, thay dcii rheo vi do. do d6 P cfing rhay ddi theo vi d6.

D6 ld nguyOn nhAn d5n den su gi6m ddn cria gia toc roi tu do tir dia
cuc den xfch dao.

e)Hi|n ttong tdng, gicim, ma't trong ltqng
. Hi€n tuong tang, giim trong luong xAy ra trong thang mily chuydn
dOng c6 gia toc, trong con tdu vfr tru lfc ph6ng lOn hoac lfc tr6 vd
mAt dat..., khi d6 ngudi s€ dd lOn sdn thang miiy hoac lOn sdn rdu v[
tru m6t luc l6n hon (tang trong luong), hoac nh6 hdn (giem trong

luong) luc hap ddn mg. Khi d6 F=*(*.;) cdn duoc goi ta rrong

Irc' bidu ki€it vit, P = m (g t o) cdn duoc goi ld trong ltrong bidu kiah.

. HiOn tuong "mdt trong ltong" xiy ra trong con tdu v0 tru dang bay
tren quy dao quanh Trrii DAt vi hgp luc cria lgc hap ddn cira Trrii DAt
vd luc qu6n tinh li tam L{c dung l€n m6i vat trong con t}ru (do con tdu

)
mv-

r
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c6 gia tdc huong tam ! ) bang kh6ng. Khi d6 nhb du hhnh v[ rru sE

khOng cdn cAm thdy minh db lOn sbn thu mOt luc ndo nfra vd anh ta
c6 thd d0 dbng bay luon trong khoang rau vfr tru.

f) Chuydn dbng ctio he t,at
. H€ vAt ld mOt tap hqp hai hay nhidu vit mh giira chring c6 tuong
tdc. Luc tuong ti4c gifra c6c vdt trong h0 goi li noi lr.tc." Luc do cdc vAt
& ngodi h0 t6c dung lOn vat trong hq gqi \d, ngoai ltr:.
. Ddi vdi h€ vAt gdm hai vAt noi vdi nhau bang m6t scri day r,) chiu

t6c dung cria ngoai luc, dAy bi k6o cang vh xuat hi6n cap luc cang T

vd T t6c dung l6n m6i vdt, md T = T. Khi chuydn dOng hai vAr
ludn luOn c6 cr)ng vin toc vd ciing gia toc. Luc cang vi gia toc duoc
xiic dinh bang c6ch r{p dung dinh lu0t Niu-ton.
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il. BAr raP ru LUaN

A. BAr rde vi oqt

1. Mot o to khoi lugng 3 tin dang chuydn dong vdi vAn tdc 20mls thi

bi hdm. Qudng duong hdm dhi 40m. T(nh luc hdm.

Gidi

Khi bi hdm,0 t0 chuydn d6ng chAm ddn ddu vdi gia t6c duo.c tinh
b[ng cOng thric :

ul-u3=2as.

suy ra u = 
ui. ui 

= 
o. 

190 = -5m/s2.2s 2.40

Ap dung dinh ludt II Niu-ton ta tinh duoc luc him :

F = ffra = 3000.(-5) = -15000N.

Dau trir chung t6 vecto F vi vecto i ngoo. chidu chuydn dOng.

2. MOt luc khOng ddi 0,1N tiic dung l€n mOt vAt c6 khdi lugng 0,2kg

lfc ddu dtmg yOn. H6i vdn toc crja vAt vd qudng duong mi n6 di duo. c

sau 5s' 
Gidi

Theo dinh luat II Niu-ton ta t(nh duoc gia toc crja vAt :

a=I: o'l 
=0.5m/s2.m 0,2

VAn tdc cria vdt duoc tinh blng cOng thfic :

V, = &t = 0,5.5 =2,5m ls.

Quang duong duoc tfnh bang cOng thrlc :

I r 1^-
S = -4t' = :.0.5.25 = 6,2-5m.

Chu i: C6 thd 6p dung dinh luat II Niu-ton dudi dang a : I hoac
m

F = ffra tu! theo bdi to6n.

3. Mot vat c5 khoi lugng m = 1,5kg duoc dat tr€n m6t bdn dhi n[m

ngang. T6c dung lOn vAt m6t luc F tong song vdi mat bhn.
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l) Tfnh gia tdc vh vAn toc chuyOn d6ng cua vAt sau 2s kd tir khi t6c
dung luc, trong hai trudng hdp :

a) F=2,5N vdb) F=4,5N.

2) Luc F chi tdc dung l€n vAt trong 2s. Tfnh qudng drrong tdng c6ng
md vAt di duoc cho ddn khi n6 dung lai. Cho biei h€ sd ma siit giira

vAt vi mAt ben ld p : 0,2.Ldy g = 10m / sr.

Gidi
I ) X6t theo phudng chuydn d6ng (phuong nim ngang) vit chiu t6c

clung cria tuc F vd luc ma sdr (luc cdn) Fn,,. Ap dung dinh luar II
Niu-ton ta c6 :

F-F., =1113

Khi vAt chuydn dQng, luc ma s6t ld luc ma siit rruor, c6 dO ldn
Fn,. =FQ, vdi Q ld 6p luc (luc n6n vuOng g6c);6day Q=P-mg.
Cdn khi vAt chua chuyOn dOng luc ma sdt lh luc nta siit nghi, c6 d0
l6n Fn..' < pQ. Nhu vAy ntii chung

F,n, S FQ = Ltmg =0,2.i,5,l0 = 3N.

a) Truirtrg hop luc k6o F = 2,.5N : ta thay' luc k6o nhd hon

truot, do dti virt vdn dring y6n vd gia toc a = 0.

b) Trudng hgp luc k6o F = 4,,5N : ta thdy luc k6o l6n hon
truot, do d6 vAt chuydn dOng voi gia toc (theo (l)) :

F-F,_. 4,-5-3 . ,,a=-;-= 
lJ =lrTr/S-.

VAn toc cira v0t sau 2s i v0 = at = 2m /s.

2) Trong 2s ddu. vdi luc k6o F = 4,5N, vAt chuydn dOng vdi gia toc

a = lm /s2 vd di duoc qulng dudng :

a
qt-

S, =-=ln).,2

Khi luc F ngirng tdc dung, theo phuong chuy€ln d6ng chi cdn luc ma
siit F-. = 3N tiic dung l€n vAt ; do d5 vAt chuydn dOng chAm ddn cldu

vdi eia t6c :

(1)

(2)

luc rna sdt

luc ma sdt

-F* -3
ct ----'m1,5 = _2m lsz
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4.

Qudng duong vat di duoc trong chuy6n d6ng chAm ddn ddu cho den
khi dung iai, tinh theo cOng thuc :

ut-t;=aas.taco:
? a .^.).,

,, =5= -(i-)=lm.
1", -2.2

Qudng duong,u"* 

:r_:; ;::i,l :;i;
MOt doirn tiu hoi gdm ddu mdy vd hai toa xe A, B (khdi lugng

ffiA =40tan, ms =20tan), duoc ndi vdi nhau blng hai lb xo gidng

nhau. Sau khi kh&i hdnh I phrit thi vAn toc cfia dodn tdu bang
32,4km/h. Tlm dO ddn crja cdc ld xo khi d6. Coi chuydn d6ng cfia

doin tdu l) nhanh ddn ddu vd biet rang khi chiu luc k6o 1 500N thl ld
ro dan lcm ; b6 qua ma s6t.

Gidi
Gia toc chuydn dOng cria dodn thu tinh theo cOng thrlc : v = at , vdi
v = 32,4km / h = 9m / s ; t = lphft = 60s. Suy ra :

a- r -a=o,l5m/s2.r60
Dd tinh d6 d6n A / cua ld xo noi vdi diiu mdy ta xem hai toa nhu m6t

vAt c6 khoi luong ffi: ffiA * ffits = 60tan = 60000k-e. Luc k6o hai toa

chuydn dOng vdi gia toc a = 0. Lim / s: chinh lh luc dbn h6i qr cria ld

xo nhy. Theo dinh luat II Niu-ton ta c6 :

F = Fu, = ma = 60000.0,l5 = 9000N.

Goi A /r ld dO ddn crja ld xo vdi ddu m6y ta c6 :

E

4r =k'a/' haY a/r = 
jdl'

K

Theo dd bei lb xo din lcm khi luc k6o bing 1500N. ta c6 :

1=l5oo=l5ooooNrm.
0,0r

9000Tud6: A/, = = 0.06m = 6cm.
l s0000

De tinh do ddn cria lb xo noi hai toa xe vdi nhau. ta x6t liai truong
hop :
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a) Ddu mdy noi vdi toa A : Khi d5 luc k6o toa B chfnh lh luc din h6i
cria lb xo noi hai toa :

Fu = filu.& = Faz hay Qz = msa = 3000N.

D6 d6n cira ld xo ndi hai toa trong trudng hgp ndy bang :

A /" = 
Fu, 

= 0.02m = lcm."k
b) Ddu miiy noi toa B : Khi d6 luc k6o toa A chinh lh luc dln hdi c&a

ld xo ndi hai toa :

Fe = ffi,q.a = 4: hay Fo. = ma = 6000N.

Dfr ddn cua ld xo noi hai toa trong trudng hgp niy bang :

tr
Ai =T=0,0,1rn=-lcin.

5. Mdt mat phang AB nghi€ng nrot goc u. =,10'' r'di mat phang nam

ngang vd dii AB = / = lm. \Iat phing ngans dii BC =L = 10,35m.

Mot vAt khoi luon-e m = lkg truot khOng co ran tOc rlliu tudinh A toi

C th) dung lar. Tfnh :

l) Phin luc cira mat phdng nghieng doi r6i rAt.

2) VAn toc crla vAt tai B.

3) Hg sd ma s6t ;.r, tr€n mat phing ngang vd gia

doan BC.

Biet h0 sd ma s6t tr6n

I = lum /s-.

Gidi
VAt chiu t6c dung cfra

cdc luc : trong luc F,
phin luc R crja mAt

,3pnang ngnreng. rnan

tuc il bao gdm phAn
luc vu6ng g5c (phin

luc din hdi) N vd luc

nrasdt f: R=N+f.
ip dung dinh luAt II
\iu-tclr ta c6 :

mat phing nghidng

toc cua rat tren

lrr = 0'1 r'd larta

v

o
R

4
':l

B

Hlnh 2.3



P+N+f=[lo.
Chieu (1 ) len hai truc Ox (song song v6i mat
ta c<i (Hlnh 2.3)

Psinu-f=ffio
Pcoscr+N=0

l) Til (3) ta c6 N = Pcoscr. = rrgcoscr,

f=pt,N-LtrmBcOSC[.

Phin luc cua rndt phing nghi€ng lh :

R=./Ntnf" =mgcoscr = 8,7N.

2) Tir (2) tac6 gia tdc crja vAt ld :

Psina-f /. \ ... ,1
a = 

-- 

= g(stn 61 - lrr coscx.J = 4, l4llt / s-.
tll

VAn toc cua vAt tai B tinh theo c6ng thtlc :

ui-ui =2as, vdi vo =0;s=AB=/=lm.

Suy ra vs = rflas = 9. lm / s:.

3) Gia toc crja vAt tr€n mAt phang ngang tfnh theo cOn-e thfrc :

u; -uto =2as, vdi r'. =0:s - BC =- L- = 10.3-5m.

u2-
Suy ra a =- ll =-r1'.'7sr. \zi1 chuy€n dong chArn dlin dtiu vdi gia

-a^
ZS

toc bang 4m / s-.

Tren nrat phing ngang vAt chiu tdc dung cria trong luc
--t -l

vuOng g5c N vh luc ma s6t f , ta c6 :

F*xt*f=tu'.
Chieu phuong tdnh ndy lOn truc nim ngang vd truc thang drmg ta du-o. c :

f :fflo vd N -P=0 suyra N' =P.

Tilc16tac6 : f =ma =!-rzN =F:P=frzmg, suy ra F, =a =A,4.
g

6. lVlot vit m=10kgduoc treo vho trdn m6t budng thang m6y cti khoi

luong M = 200kg.VAt c6ch sdn 2rn. M6t luc F khOng dcii kdo bu6ng

thrrng nriv di l€n.

(l)
phang nghi0ng) vi Oy

r?)

(3)

F, phrin luc



'9!
?qa
l!'

l) Biet gia t6c cria budng li lm/s2, tfnh luc k6o F vd luc cang cria dAr
treo vat.

2) Trong hic bu6ng di lOn, dAy treo vAt bi drlt. Tfnh gia toc ngay sau
d6 cua budng.

3) Tfnh thdi gian dd vAt roi xudng sdn budng. Cho g = l0m / s2.

Gi(ii

l) Khdi lugng cta budng vd vAtr ffir =M+m=210kg. V) thang

mdy di l6n, 6p dung dinh luat II Niu-ton cho hd budng + vit ra c6 :

F-P = mra, suy ra F = P+m,a : mr (g+a) : 2310N.

X6t ri6ng vAt thi vAt chiu tiic dung cfia trong luc mg vd cua luc cang

T cria dAy treo vAt. Ap dung dinh luAt II Niu-ton ta c6 (vi var di len) :

T-mg = ma hay T = m(g*u) = 1 l0N.

2) Khi dAy treo vat bi drrt, luc k6o F khong dtii, nay chi k6o budng

n€n ta c6 : F-Mg = NIa, vdi a l)r gia tec cua budng ngay sau khi
do. Suy ra :

u = I-p = l,55nr /sr.
M

3) Gqi vu ld vAn toc (huong l€n trOn) cua budng vi vat n_eay khi dAy

treo vat bi dft. Ddi vdi ngudi quan siit vien o nqoii buone thang m6y

thi doan ducrng mi thang di lOn (vdi gia toc a t bin-s :

s, = vot *T,
L

vdi t ld thdi gian dd vAt roi xudng sdn budng. Cdn doan dudng vAt roi
xudng (vdi gia toc roi tu do g) bang :

')

s, = {-uot'
a

Taphii c6 s, +Sz =h =2m,hay v,,t+d-+-vut =h.
.L

Suy ra , = ^l 
a- 

= 0.6s.
!gnu

C.ltil i', C6 thd giii bang cr{ch khric. X6t h0 quy chieu g6n vdi budng,

;hur0n d6ng vdi gia toc a huong len tr€n. Vat chiu th0m luc qu6n
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t(nh Fur = -ma. Ap dung dinh luAt Ii Niu-ton

cing chiOu vdi g ) :

ta co (vl vecto - a

ma +mg=ma hay a=a'+9.
Doi vdi budng, vin tdc ban diiu cua vat khi

khong non ta co : h =-i u,t. hay t = ^F- =2 \a

dAy treo bi ddt bang

fzh
./-+. trung vtri ket
Yg+a

7.

qud tim duoc 6 trOn.

Clho mOt h0 ba vAt nhu trOn Hinh vE 2.-1 :

Int = m = 2kg I lTlz = l11j = 2nl = 4kg.

VAt m, irud tren mat bbn AB c6 ma sdt. Coi rbng roc c6 khoi luong

khOn-e ddng kd vd khOng c6 ma s6t, c6c ddy ndi minh v) khOn-e dan.
Circ i'it duoc thd tit trang
thdi nghi v) c6 gia toc

,a
a = l.)lT/S-.

I i Tlm h€ so ma siit gifra
rat m" vir rnat bin; Tl

l; 'f(nh luc ma silt vh c6c
lqc cang cria dAy, cho r1l1

-e: l0m/s2.

Gidi
l) Vdi m6i vQt chon
chi6u dudng cUa truc toa

do tring vcii chidu chuyOn dong.
tlne vAt ta c6 :

l-*,9=ffir&; (l)

m:g-T2=tn3a: (2)

1 - Tt - F*, = Irl2o' (3)

vcii F,n. = prN = Fmzg ld luc ma s6t do mat ban t6c dung l€n vit ( p ld
h€ sd ma s6t phai tim).
C0ng circ phucrng trinh (l), (2), (3), ve v6i vdta duoc :

(*.-. - *, )g - Fn.n = (m, + lrta + *r)o,

.L\ r-r-i lur.g=(m:-m,)g-(m, +rn2 +tr)o.

ln2

l*
+

H'inh 2.4

Ap dung dinli luit II Niu-ton cho

:f
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l) Biet gia tdc cria budng ld lm/sr, tinh luc k6o F vd luc cang cua ui.r''

treo vat.

2) Trong lfc budng di l€n, dAy treo vAt bi drft. Tinh gia tdc ngay sau
d6 cfia budng.

3) Tfnh thdi gian dd vat roi xuong s)rn budng. Cho g = 10m /s2.

Gidi

l) Khdi lugng cria budng vh vArr ffir =M+m=2l0kg. V) thang

mdy di l€n, rip dun_e dinh luat ll Niu-tcrn cho hO budng + vit ra c6 :

F-P = mra, suy ra F = P+m,a : mr (g+a) = 2310N.

Xdt ri6ng vAt thl vAt chiu tiic dung cfia trong luc mg vd cua luc cang

T ciia dAy treo vAt. Ap dung dinh luat II Niu-tdn ta c6 (v) vat di len) :

T-mg = ma hay T = m(g*u) = I l0N.

2) Khi dAy treo vat bi dft, luc k6o F khong ddi, nay chi k6o budng

nOn ta c6: F-Mg=Ma, vdi a li gia toc cua budng ngay sau khi
d6. Suy ra:

u'=I-g=1,55m/s2.
M

3) Gqi vu lh vin tdc (huong lOn tr€n) cua budng vd vAt ngay khi dAy

treo vat bi drit. Doi vdi ngudi quan sdt vi€n 6 ngodi budng rhang mdy

thi doan duong mh thang di l€n (vdi gia toc a ) bang :

')
sr = vot *3i-,

L

vdi t ld thdi gian dd vAt roi xudng sdn budng. Cdn doan dudng vAt roi
xuong (v6i gia toc roi tu do g) bang :

1

s, ={-vot'
L

Ta phii c6 s, +Sz =h =2m,hay uo,*li.+-vur=h.

\rr v ra ,= ^@=0,6s.Vg+a
t rrti r . C6 thd -eiii bang cach khdc. Xdt he quy chieu g6n vdi bu(ing.

,:.Lirin dong voi gia toc a hudng l€n tr€n. VAt chiu thOm luc quir:



-tinh Irur = -ma. Ap dung dinh luAt II

cung chi€u vdi g ) :

Niu-tcrn ta c(r (vi vectd - a

ma +ffi$=tna haY a=1*g.
Doi vtli budng, vAn tdc ban diiu cua vat khi

kho.g non ta co : h =-l ,,:. lray , =,/4t =
Z TA

dAy treo bi dft bang
f-l/n

. /+ . tring voi k€t
Vg+a

quA tim duoc 6 tr0n.

7. Cho rn0t h€ ba vit nhu tr€n Hlnh ve 2.4 :

tI], = 111 = 2kg ; 11t2 = ffi: = 2nt = 4kg.

VAt m. rnrcn tren ntat bin AB c6 ma sdt. Coi rbng roc c6 khdi luon_q

kh6ng dring kd v)r khOng c6 ma siit, cdc diy noi minh vh kh6ng din.
Cric vat du<rc thA tr) trang
thii n-ehi vir c6 gia tdc

a = l,-5m/s2.

l) T)rn h0 sd ma s6t giira
vAt m, vh mit bhn ; Tr

2)'finh luc ma sdt vh cdc
Ittc clng cfia dAy, cho rll 

1

g = 10m /s2.

Gitii
l) Vdi m6i vat chon
chi€u duong cua truc toa

d0 trDng viri chidu chuyeln d6ng.
tirns vAt ta c5 :

T, -*,9 = ffira; (l)

t - T, - F,n. = ffizo. (3)

vdi F,,. - pN = Fmzg lh luc ma siit do mdt ban t6c dung l6n vit ( p ii
h€ s6 rna s6t phii tim).
(--ong circ phuitng trinh (1), (2), (3), ve vdi vdtaduo.c:

(*, -*,)g-4", =(*,'+m2 +.,)o,
.-\ r-:i umr-q = (-, - *, )g - (., * rn, + m, )a.

m2

l*
t
rtt ^

l{inh 2.4

Ap dung dinh luAt II Niu-ton cho



fc,o'
1V

hav p=
(*, -m,)g-(*, *m, +mj )a

ITI" E

{
Thai so te duoc : u =i =0,125.

40

ItTac6tF.,=Pmzg=5N.

Theo (1) : Tr = mr (a+8) = 23N ;

Theo (2) : T: = mr (g - a) = 34N.

8. Sucrn ddi c6 thd coi ld mit phing nghien-t G = 30" so roi truc Ox
nam ngang. Tir didm O trOn suon ddi ngudi ta n6m rnot vat nane vdi

vAn toc ban ddu v,, theo phuong Ox (Ffinh 2.5 ).

l) Viet phuong tr)nh chur0n dong cua vat nin-e vd phuong trinh qui
dao cua vet nautc.

l) Tfnh khoang cich d = OA
tu ch6 nenr den di€ni roi A
cu3 \at nang tren suoT ddi.
biet vo = l0m /s.

3 ) Di€jm B 6 chin ddi, gdn O
nhat, c6ch O mQt doan
OB = 15m. VAn tdc ban ddu

vu phAi thd nho dd vAt nang

khong roi o sudn ddi md roi d quii chan ddi. Cho g = l0m / sr.

Gidi

l) Vat nang c6 gia tdc i = ! nuong thing dung xudng dudi. Chuy€n

d6ng cria vAt gdm 2 chuy€n dOng thhnh phdn theo hai truc Ox (nam
ngang) vd Oy (huong thing dfng xuong dudi).

Phuong trinh chuydn dOng lb :

x = vot (l) vd

Rur t tu (l) ta c6 vi the vdo (2) ta du-o. c phuong trinh qu! dacr

,1
B

H'inh 2.5

of-
v=L (2,t'2

X
f -_

,u.rrit: ),=--g *zi3;
a,,/:"0

;*.- J-r., 1) cung parabol dinh O.



2) Goi xo vi yo ld toa d6 cua didm A, vdi OA = d, ra c6 :

XR =dcoso=dcos300 = 
O1'tya 

=dsincr=9.2 '^ 2

Thd c6c gi6 tri nhy vdo (3) ta duoc :

o"
d sin a = -+d' cosr 0

) t,'.,()

, 2ri, sin o.(f =- ,g cos- cx.

Suy ra (4)

Thay so v,, = l0m/s ; g = l0nt/s2 ;cr = 300 taduoc :

OA=d=13,3m.

3 t fhay d bang / trong (4) ta ducrc :
g/ cos2 cr

2sina
,r2 -'0 -

\"6i /=OB=15m,1 ' ) 450
.a co v,]n] = 4 Suy ra v0. = 10,6m /s.

D€ vAt roi qud chAn ddi, tfc ld dd / > l5m thi vAn tOc ddu phrii lon
hon v0,.,., , tric li :

Vo ) vo* hay v, > 10,6m /s.

Treo m6t viOn bi khdi luong n1 = IQQ_q vdo

mOt didm cd dinh O bAng rnOr soi di1,
kh6ng d6n, khdi luong khdng ddng t<!, ddi
I = lm. Quay dAy cho vi€n bi chuydn d6ng
quanh truc thang dung di qua O, sao cho
soi dAy tao vdi phuong thing drrng m6t g6c

cr = 300 (Ffinh 2.6). M

l) Tim b6n kinh qu! dao r, tdn sd g6c (vin
toc g6c) o cta chuydn dQng. F
2) Tinh luc cdng T cia soi dAy. Neu dAy
chiu duo. c luc cang tdi da T.u* = 4N, vAn tdc g6c cia chuydn d6ng

co,,,ux le bao nhiOu trudc khi dAy c6 thd bi drrt. Cho g = l0m / s2.

Gidi
I t Theo Hlnh 2.6, biin kinh r cria qu! dao viOn bi chinh li canh HM
cue tam ,eiiic vu6ng OHM. Do d6 :

Hlnh 2.6

t:211w=iln



co-

Vien bi chiu tac dung cua luc cing T vd trong tuc F ; hqp luc F
cua hai luc n)r truy'dn cho viOn bi gia toc hu6ng tdm, nghia la :

F - rrrrr,r-. Thco Hlnh 1.6, ta co :

F rc,l2
lnat 

- 
-'--*-P 

g

Su1 ra '= ,l*- = 3,4rad /s.

2) Theo Hlnh 2.6, ta c6 : T = P - nltor'

cos cr sin cr

^ ) Tsin cr Tsin cr T5uYra '-= * =*/,ino=,n/

Vdi didu kiOn T < 4N ta duoc c,t2 5 20 hav , < nDO = 4,472...

\'0), o,.". = zi. -17rad / s.

10. I r \lot o toco trong luong Pchurett dring rdi rin tdc khongdoi r :

a) vugt qua mot cliu phang ltant ngang :

b) vudt qua mot cliu ldi co biin k(nh cong r :

c) vuet qua m6t cdu lom c6 b6n kfnh cong r.

Ap luc 6 to n6n len cdu trong m6i trudng hcrp tr€n khi n6 di qua diim
gifa cdu bang bao nhiOu ?

2t t16y x6c dinh luc n6n cua ngudi phi cOng lOn ch6 ngdi cia anh ta
tai didm cao nhdt vd thap nhat cua mOt vdng bay, ndu trong luong
cta phi c6ng ld P = 750N , bdn kinh .vdng bay lh r = 200m vd vAn

toc cria m6y bay khi luon vbng ld khOng ddi vd bang v = 360km i h.

Gidi

1) Kf hiqu Q ln 6p luc 6 t0 n6n l€n cdu, ta c6 Q = N, vdi N te pi,"n

Iuc vuOng g6c cfra mat cdu lOn 0 t6.

a)Tac6 Q=N=P=fi19.
b r Ap clung dinh luAt II Niu-ton ta c6 :

P-N, = 
*u-,

r

-ul ; \-
.:-i \r;t Q, =N, -P-"' =P l---

r ' gf

59
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c) Tuong tu nhu tren ta lai c6 :

-',2N, -P=L,-r

Qz=N:=P*-ut =o[r*utlr \ rg)

+=Fn.,nghi 
<trrN=prmg.

suy ra

2) MOt vbng bay ld mOt duong bay trbn, trong met phing th6ng
drlng, vd m5y bay khi thuc hi0n "cf nhdo l6n" ndy, sE c6 chuyen
dOng nhu m6t 6 tO khi qua ciii "cdu ldi" vd "cdu l6m" rJ trdn. Do d6,
luc n6n cria ngudi phi cOn_e l6n ghe ngdi tai ch6 cao nhat vd o ch5
thap nhdt cria vdng bay chinh lh hai luc Q,, Q, x6t & cAu I ). VAn tdc

cira miiy bay v = 360km lh =100m/s vA ta lay g = l0m/sr.
a) Luc ndn tai didm cao nhat bang :

( roo2 )
Qr = 750[t- *rooj= -3000N.

( Q, < 0 vi luc { fruong l6n tron).

b) Luc ndn tai didm thap nhAt :

t, roor )
Q' = 750[t.ffiJ = 4-5ooN = 6P'

I ) MOt xe c6 khdi lugng 1600kg chur'€n dOng tr€n mOt dutrng phang,
trbn c6 b6n kinh r = 100m vdi m6t vAn roc khdn-e deii 72kmlh. H6i
gi6 tri cria h0 sd ma sdt gita lop xe vd mat durrn_e it nhat phii bang
bao nhiOu dd xe kh6ng trudt.

2) Neu m[t duttng nghi€ng m6t g6c 0 (so vdi mer duong n[m ngang
v) mit nghiOng huong v<i phia tAm crla duong cong), dd xe vAn di vdi
tdc dO trOn md kh6ng clin tdi luc ma stit thi _e6c 0 (Flinh 2.7) bang

bao nhi€u ? Cho biet e = 9.8m /s:.

Gidi
1) Lgc gifr cho xe chuydn d6ng rrdn lh luc huong tAm nim ngang thi
chi c6 thd le luc ma srit nghi giff cho b6nh xe kh6ng bi truot. Theo

phuong thing dung th) trong luc F vl ph6n tuc N vudng g6c v6i
mat dudng cAn blng nhau ; N = P = mg. V?y



q,-

Suy ra f, > L = += 0,408.' rg 9,8

V4y he sO ma si{t trucn gita
nhAt ld r Fmin = 0,408.

2) Dd kh6ng cdn c6 luc ma s6t thi hgp luc

cria trong lqc F vd phin luc vuOng g6c N

phii lh luc hu6ng tAm Fnt hu6ng theo
phuong ngang vd phia tam dudng cong. Do
dcl, ta c6 (F{inh 2.7) :

mu2
Fn, =Ptan0 hay mgtanO;

r
a

^ 
V- 1' A ^^()'suVr? ranU=-=0,408 tUd6 e=20u10.-rg

B. BAI rAp np DVNG

truot v€ phia sau so v6i td b)a ?

I i Ket quii tren c6 thay ddi khong neu
ban driu dd nudc vdo cdc. Cho bidt h0 sd
nr sdt truot gifra cdc vh td bia li O
-.=0.l.Lay g=lOm/s2.

:.j S.l phu thu6c cfra luc ma siit Fn,', vio Fnrr^

.',n t6c r cua m6t vAt duoc bidu diOn

:.,rg d6 thr o Fllnh 2.8. Hdy giei thich
. r._t -i.l

lop xe vd mit duong phai co gii trr rtho

\

P

Hlnh 1.7

F,
ltt

2.1

11

MOt O tO khdi lugng 6 tan, k6o theo mOt ro-mo6c khoi lugng 3 tan.

Sau khi b6t ddu l[n b6nh duoc lOs thi xe dat duoc vAn toc 18knr/h.

l) Tinh luc ph6t d6ng tric dung vbo xe vd ro-mo6c.

2) Khi dd dat duo.c vAn tdc kd trOn, ngudi I6i xe tit m6y. Hoi 0 t0 cbn

di duoc qudng duong ddi bao nhiOu ?

Tinh luc clng 0 m6c noi gifra 0 tO vd ro-mo6c sau khi tat m6y. Cho

biet he sd ma silt cira mat dubng bang pr = A,}2.Ldy g= lOm / s2.

Dat m6t cdc thuy tinh IOn tr€n mOt td bia m6ng dat tren mat b)n nam

n-eang rdi dirng tay k6o td b)a theo phuong ngang.

ll PhAi truydn cho td bia mOt gia toc bang bao nhi€u dd coc bit ddu

Ftns

Hinh 2.8



2.4

,(

2.6

)1

2.8

Hai vAt 1 vd 2 c6 khoi luong bang nhau, duoc dat tr€n mat bin nanr
ngang vd ndi vdi nhau bang mOt soi dAy kh6ng ddn, khoi tugng
khOng drlng kd. Khi tdc dung vio vAt I luc Fr = lOlrt theo phuoitr

song song v6i mat bdn thi gia toc cua hai vat la lm/sr. Cbn khi tirc
dung vio vat 2 luc F: = l2N th) gia toc cira hai vit l) 2ntlsr. Tfnh
khdi luong m6i vit, h0 sd ma siit gifra cdc var vd mat bin v.i luc cang

day noi. Liy g = lQnt/s:.

MOt var khoi lucrng 20kg dang n5m yOn rren mit bhn niim nganq.
Ngudi ta thay rdng, muon cho vAr chuy€n d6ng phii rdc dung vlo vAr
theo phuong ngang mOr luc c6 d0 ldn tOi thieu beng 47N ; nhrrng khi
vat da chuydn dong thi chi cdn t6c dung vdo vAr mor luc toi thi€u
bang 49N theo phuorrg ngang.

I ) Tinh h€ so rna sdt nghi (cuc dai) vd h€ so ma sdr trucfl. Ne u nhin
r6t ket qui tim duoc.

l) Khi tiic dung vdo v0r m6r luc (theo phuon_q ngang) bang 45N thi
luc ma siit ti{c dung l€n vAt bang bao nhi€u. Lay g =9,8m/sl.
Mdt toa xe nh6 ddi 4m khoi luong rn, :: l00kg dang chuydn dOng

tren dudng ray vdi vAn toc yr=7,2kntlh tiri rnOt chiic vali kich

thudc nh6 khoi lugng m: = 5kg duo-c dit nhe yio ntep truoc cua sip
xe. Sau khi trucn trOn sdn vali c6 th€ nant r,€n tr€n san duoc khOng ?

Neu duo.c thi nam &dau ? Tinh van tdc rn6i cia toa xe vb vali. cho
bidt he sd ma s6t gifra vali vd sin ld F =0.1. Bo qua ma siit giira roa

xe vd ductng ray. Lay g = lQln /sl.
MOt doM tdu hoi c6 khoi luong tdng c6ng 200 tan dang chuy€in dOng
thang ddu vdi van toc 36krn / h tren ducrng sit nam ngang thi rn6t s6
toa 6 cuoi dodn thu c6 khoi luong tdng cong 20 t{n bi tdch rdi klioi doin
tdu. Hoi khi phdn cuoi tiich ra cria do)n tdu cbn chuydn d6ng rhi khoirng
ciich gifra hai phdn cfia dodn rdu rhay ddi theo thdi gian nhu the nio ?

Tim khoing ciich d6 khi phdn cuoi dLnrg hdn. cho biet luc kdo crla cldrr

rtr6y khdng thay ddi, r,i h0 so ma sirt F = 0,05. Lay g = l0m / s2.

cho mOt lb xo khoi luong khong d6ng kd c6 d6 ddi tu nhi€'
OC=tr =39cm vd c6 dO cung k =200N/m ; A vd B l) hai cliejnr

:::n lo ro vdi OA = ! = lg.,r.r vd OB = 2+ -- 26cm (H)nh 2.9).
JJ



f,t

l) Gifr ddu O cd dinh vd k6o ddu C cfia ld xo bang m6t luc
F = 6N doc theo chidu ddi cua ld xo de n6 dan ra. Ki hiOu

A,B,C ld c6c vi tri mdi cua A, B, C. Tinh c6c doan

oA .oB.oc .

2) Cdt lb xo tr€n thdnh hai ld xo c6 chi6u dii bang l3cm vd
26cm rdi ldn luot k6o dan hai lb xo nli' cfing bang luc
F = 6N . Tim d6 ddn cria hai ld xo d6 vd dO crlng cua

2.9

chfng. Ndu nhAn x6t.

C6 6 tam th6p nhu nhau xep chdng l€n
khoi luong m5i tam ld 15kg.

1) Dd kdo ra 3 tdm tr€n cirns cdn phlii tiic

FI'inh 2.9
nhau (Hinh 2.10),

: dung mOt luc theo phucrn_e

Hlnh l.1i)

ngang c6 dO lon bang bao nhi€u ?

2) Dd k6o tam thrl ba ra khoi cdc
tam cbn lai ciin tdc dung l€n n6
mot luc theo phuong nguns co do
l(n bang bao nhi€u I Cho bieit h€

so nra sdt -eita cdc tam li 0,3. Lii
g=lUnlis-.

2.10 Mot ld xo khdi lugng kh6ng dring k0 , d0 cung l-50N / m r i co chieu

dbi tu nhi6n 40cm. Gifr ddu trOn cua lb xo co dinh va buoc i )o driu
dudi crja ld xo mOt vAt ning khoi luong 5009, sau d6 lai bu6c th€nr
vio didm giira cria lb xo dd bi din m6t vAt nang thf hai khoi luong

5009. Tim chidu ddi cia ld xo khi d6. Lay g = l0m / sr .

2.ll Gia toc roi tu do 6 dinh nrii bang g=9.809m/s2. Tim dO cao cua

dinh ntii. Cho biet gia tdc roi tu do 0 chAn nrii bang g,, = 9,8lOnr / sl

vd biin kfnh Trdi Ddt Ru = 6370km.

2.12 N4Ot vat dang chuydn dong tren dudng ngang vdi vAn toc 20mls thi
trucrt lOn mOt cdi doc ddi 100m, cao 10m.

l) Tim gia toc cta vAt khi l6n d6c. VAt c6 l€n tdi duoc dinh dOc

khOng ? Neu c6, hdy tim vAn toc crja vat tai dinh doc vd thdi gian len
doc.

lr Neu trudc khi truot len doc vAn toc cua vit chi ld 15m/s thi chi€u
dii doan l€n doc crja vit bang bao nhi€u ? Tfnh vAn tdc cua vet khi
no tro lai chAn ddc vd thdi gian kd tir khi vAt b6t driu truot len dtlc
,-iro den khi no tr6 lai chAn doc. Cho biet h€ so ma siit gilia rit r.,

.:r-rl Jic li lr = 0, I . Lay g = lOm / s:.



2.t3 Hai vAt A vd B c6 khdi lug'ng

m, = 4,5kg, mz = 3kg duo.c

noi vdi nhau bnng m6t soi dAy
vit qua mOt rbng roc gan o dinh
cua m{t phing nghi€ng g6c

o = 30u (Flinh 2. I l). Ban ddu A
duo. c gifr o vi trf ngang vdi vAt B.
Thi cho hai vAt chuyen dong.

l) H6i hai vAt chuydn dOng theo
chidu ndo ?

Hinh 2" I I

2) Sau thdi gian bao lAu k€ tu khi b6t ddu chuydn ddng vAr no o rhap
hon vat kia mOt doan bang 0,75m.

3) Tinh luc n6n l€n truc rdng roc. 86 qua ma sdt, khoi luong rdng roc

ri day noi. Lay 8 = l0m /sr.

2,11 ltfOt vAt duoc thi roi tU dO cao H = AA = 60m theo phuong thang

dung ( A ld chAn dd cao H). Cnng lfc d6 mdt v0t thf hai duoc bdn

len tti A theo phuong thing dwrg vdi vAn toc vo.

l) H6i vAn tdc vu phrii bang bao nhiOu dd hai v.?t gap nhau tai dd cao

h = 40m. VAn tdc cira hai vat khi gap nhau lh bao nhiOu ?

2) Tim mdi li6n h€ gifra khoing c6ch hai vAt x (trudc hic gap nhau)
vdi thdi gian t.

3) Ndu kh6ng c6 vAt thf nhat thi vit thri hai dar d0 cao l6n nhat ld
bao nhiOu ?

86 qua sfc cin kh6ng khi. Lay g = 10m /sr.
2.15 MOt khi cdu l0n cao thing deu v6i vdn toc lOm/s k6o rheo mOr vAr

nh6 bang day noi. Khi tdi d6 cao H = 300m (so vdi mat dat) thi dAy

bi drit. Ldy g = 10m / s:. Bo qua sfc cin kh6ng khf.

t) MO ti chuydn dong vir viet phuong trinh chuydn dong c&a vit.
2) Tfnh d0 cao lon nhat cta vAt.

3) Tinh thdi gian chuydn d6ng cira vAt kd rU khi day dur cien hic
cham dat.

2.16 N46t mriy bay bay 6 dO cao h = 500m theo phuong nam ngang vdi
van toc l00m/s. Tt mrly bay ngudi ta muon thi mOt vat xur-rng tiu
s:.n bav chay cirng chidu vdi vin toc vz = lOm/s (qu! dao cua mdv
'r*., 

r I tiu trOn cDng m6t mAt phing thing d*g).
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lr Phdi tha vat khi miiy bay circh tau thcri I'rirur,'iiL
khodng bao nhi€u ?

ItTfnh g6c gifia vecto ven toc cua vat r.r nriri i'i...r,
i it rcri den dO cao 0m trong hai trdcnrg ltrrp .

a) V6i ngut)i dfing tren t)u ;

br V6i ngudi dung tr€n bd.

Cho g:10rr-r/sr. Bo qua sfrc clin cLra khons khi

].17 Hai vat A vi B c6 khOi lucrn-{

nr = 1kg . nr. - 2,5kg ducrc noi

r rri rrhrru btlng nrot soi di-r r rrt

qua mot rbng roc gin co clinh vlo
nrep mOt cdi bi\n ddi. Bo qua nta
sat gita vAt B vi ntit Lrin (nant

ngang) r'd ma sirt ct rorrg roc. khtri
luolg dar noi rI rdnc roc khong
d[ng k€ iHlnh ].ll t. Bun tlirir.
khr rit B cr O ngudi tl tnr\.n
\,, = 2.E6rn/s huong rci bOn ph.rr.

citir nt, r lin lirc
Llrrr tlnr ,

2.18

1) Cia toc cua vat B;d0 lcin va hurrng ran t[ic cue
vAt B sau 2s ; luc cang cua diy noi.

2) Vi tri crja vAt B tai thoi dienr d6 va doan duong
md B di ducrc trong thiri gian 2s.

Hai vat c6 khoi luong 11, = 1f,g va\ nr. = 3kg,
cluoc noi vdi nl-rau bang rn6t soi dAy vlrt qua nt6t llll
rbng roc ; rdng roc duoc treo vlio nrot luc ke L nhu
tren Hlnh 2.13.

l) Xdc dinh chidu chuy0n dOng cira hai vat v) gia
tdc cua chtins.

2) Tfnh luc cf,n__e cria dAy noi vir so chi cua luc ke.

Bd qua ma sdt vd khoi luo-n_e cia rdng roc (xem nhu clun-u reni. I-ri.,

g - lOrn/sr.

:,19 Cho ba var c6 khoi luong :

lll = Ill. = 4kg,m,, = 2kg noi vdi nhau l;lrnc .!rl .1., '..r1 uiLr.t n)r.rI

:,-rng roc co dinh vi day noi nhu rren Hlnh l.li.
Ki:tri lUong rdng roc vd sOi dif khong rlli;r-r kc. Bt) ttilr nl()l ntJ 5iit.
:' :-r lho clic vit chuy€ln c10ng.

Fllnlr l. |.l

6.i



nrii vri luc tric clung

2) Sau khi chLrvin

vi nt. hi dut. N'lo

day

fn.

srru Tl

do. l-r]v c-l0rrr/s-.
2.211 Mot vien tlan clutrc bin tu clidnt M tren ntlt ph:ing 

r.ll 
l

nam nqang v<ii van toc ban cliu v,,, lrr.rp vrii phucmg

ngang lrtot gtic ct, . Cho gia t6c trong tructng hlutt]

r. Bo qua srlc crin cua khong khi vir giii.

rnat phring ciling.

2.21 Cho hai vat mr = 3kg.nr- = -lkr clrtoc trci' r'rto
trin nhi nhti dar, noi vi hi thrlnc rirng roc nhu
trOn Hlnh 2.1-5 ; R, ll) ronu rrc cri dirrh. R. li
rdng roc dong. Bti qua lnu slit. Khoi lLtrrlrg cr'ra

rbng roc vir di1, noi khons dling kc. thn diu
nguari ta giir clro hai val{ ln,. nr. cl ngang nhau.

sau d6 buon-s tuv drl chrins chLrvin dong. Tinh
gia toc cua chc vit. luc cang cua ciic dliv trco
vit vi\ khor:rg cich cia har vat sau I s. Luv

g=lOnl/sl.
2.22 N'lot ki€n h)ng khoi luon-g 

'1 = -50kg dur.lc dit

l'll'r

'T'.

11') I

I) Vic{t clic phuclng trlnh chuv€n ilong cita vicn
clan vi xirc dinh van trjc (phuong, chiiu. d0 lrin) t'llnh I l-l
cLra vi0n clan khi n6 tr diern cutr nhrit (tlrco c/tc dai luotr-r v0r. (rr ).

.^^ r.ItClro \',,r =l00Vlnr/s.S= l0rrt/s-. Xirc dinh vi tri xa rthat \ tri:tr

cilng mlrt ngang vdi M nri vien dan co thcr dat toi.

.l) lvlot viOn clan khic ducrc bin cli tir N cung vcii vlirr t6c ban diiu

bling 200./Jrn/s. hop vtii phutrne rtsans Ir-rot goc "15" nhurlg ltutirtg
vti phfrr M. Xric tlinlr ri tlf lui tlti ricn drrn tltti lritt hlirr tu N tt'tinr: tlto
vicn cian thfL nhii bin di tu'l\{. ncu \i('n tllin thir hai dutrc bitr cli satr

vi0n dan thrr nhft l0s. Coi hui vicn tirur tltloc l.'un di trong cuns ntt)l

I{lnh l.l5

l0tt sl\n cua bLrOng thang rnriv klrtji lrLorrg M =;1.50kg rl0 chulcn li'n
tins cuo. Thang rnliv chuven dong di lOn tiL trang thlii du'ng rr'n
-i'rons giui cloan cliu thang nuiv chuyOn dong nhanh cliin,d0u. rl.rt rrln
toc -lm/s sau thiJi gian 5s. Sau d6 thang mdy di lOn thring tlcu tr..'n

t,ihng duong l0rl vir cuOi cirng. no chtrven dong cltnnt tlittt tlctt .i,



l\'

dung lai tai vi tri c:ich vi tri bulr cldu 35rrl.'ffrrh lu'c kco cinr riorrg c,'
thans rndy vi luc ep ctra ki0n lr;.\rrg len sin thang nidy trone tric li.ii
tloan clo. Ldy g = l0rrr /r:

2.23 MOt lnd to cli tren cung rluclrg cri irin kirrir R..-(r-5n1. \'lat iliririrl rrrirl
ngang. H€ so ma sit truo't gi['a blinh xe va l]rat rlLt<lnl' lric triri nlrns lir
Ltr = 0.-t'1. luc tro'i nrLta ir\ pr, 0.125

l)Tinh clic vin toc t<)i cla cuu rc rLi xr. kitriirg tr.rnrr.

2) Trcri ning. re dr v<'ri rlln tric r,= 60knr /h. Xe plrii lrehionq rrrr.rt

gtic brrng bao nhi0u d0 kh6ns do'? l-i1,' g - lOnr/sr.
2.21 Khi tling toc vtii 

-silr toc cuc dui tren mot rlrtirrrg dua tlrang llrot f) l()
dLra clh talng valt t6c tu 72km/h din 7.5.6knt/h rrong 0.2s.

l) Hcli trong tht)i gian bao liru nri cti 111.' tirnt lire rrhrt tlrr.'trLin nt{'rt
cloan dud'ng vdng narnr ltgilns c6 birn kinh r = l20rtr 'l

2) Tren mOt doan dur-yne vdng nirrr ngiins cci halr kinh buo nhiL'u lr(i
khOne the tilns vin trjc cuu re ttii quri Tlkrn /h.

2.25 \Iot nrdy'bai dang ba,r,theo phuong hcrp ror plrutrng ngans rnot gtic

-l()" (bay xuong) vo'i van toc r'= l(X)rn /' thl thu nrot virt o rkr crro

1.500rn. Bo qua sitc can khong khf. LiLy' g = lOnr/sl.
l ) Hoi vdt roi den nrirt clat sau bao lau va cho vat rcri caclt cho th.i buo
xu theo plrutlng nem ngang '.)

2) Tinh vAn toc vet lfic vla charl dit vi gtic
hcrp bcli vecto vin toc vl\ nrat cllft luc do.

2.26 MOt hbn di buOc viio mOr srli duv diri lnt
cluoc lin-r cho quayrliu voi van tOc cric

or = 14, lrad/s = l0J2rad/s tr€n nrt)r qu!
dao nam trong mit phnn-r th.in_s dlnrs var

co tarn li C (Hinh 2.16).

l) Tim vin toc dii cua hdn d/r vi luc rric
clung lon hdn dd ; biet ring hdn dh c6 khdi
lLtcltg rn = 100-q.

l)Khi hbn dd l€n tdi vi rri O rni cliv rreo

tlo vdi phutrng thang dfng CA mot goc cl =.150 thi div bi clLn.

rr Lap phucrng tr)nh qu! clao cua hbn dh: lu1, r: = lOnr /sl
L.r Sau bao llu k0 ttr hic dey treo bi dft thl hr)rr <lli cllirn dar. bict r-n-
.lient O cdch llut dat l-5nr. Trrn tiinr xacua lrdn dir sau khi tlur rrco l.r i.::
. lrn do ldn ii phurrnt cua vurr tOc cLur hirn clli khr n'i chlirl .1-r:

tl

ttlrrlr l. l6

: h = l.irl



2.27 MOt dia phing trdn cii bhn kfnh r = lOcnr,
nim ngan-u quay ddu quanh truc thin-r itLing
di qua tam cua dia.

l) Neu rn6i giAy dia quay'ducrc l.-5 r'r)ng th)
van toc dii cua mot diem rr nrep dTa ld bao
nhieu 'l

2) TrCn mat ciia cii dat nt6r VAr kich thu'dc l{lnh 2.17
nho, h0 s6 nta sit ciiia vAt vi dTa li\ p=0.1. Hoi vtii nhlrng giih tri
nio cua vin toc g6c ro cua dia thi vat dat tren clla di cl vi tri ndo cfrng
khOng bi truot ra ngoi\i clia (Hlnh 2.l7\'! Clro.ria tdc trong fruirng

g = lOrtr/sr.

C. HUONG oAr.r CIAI VA DAP So

2.1 l) Xdr theo phuong chuyeln clQng, rd-mooc chiu tdc dung cua luc

clrng T crla mcic noi vi luc ma siit vcri mat duirng. Ap dung clinh luit
II Niu-tctrr :

T-F-n,.1 =lll)lI'

V6i F,,,,: =prP. =Lrnt:g . r.n- - i tiLn =.}(XX)kg : lL =0.()2

Taco T-6()()=l[)0().i (l)
Xet thco;rltuont churrin dtrr.rg. rc- chru t.i, .1rrn! clr;i lLrc phit dong
{cuu donc cr-ri F.. lLrc nli.lit F.. . luc cling T cLtr ntirc noi :

Fn-T-F,,,,, =lr,a.

V6i F,,.., = Lrnt,q. nt, = 6 tan - 6000kg

Ta cti Fr, - T - 1200 = 6000a (2)

Gia toc cul xe ' ,, = ][,
t

Vtii v, =l8krl/h=-5rn/s;v,, =0,t=10s. Dod6 a=0,5m/sr.

TU d6 suy ra : T = 600 + 3000a = 2100N, vl
Fp = T+ I 200+6000a = 6300N.

2) Khi xe tet ntdy, Fn = 0, vd luc cang cua m6c ndi ld T , gia toc cua

re ld a . Tuong tu nhu tr€n ta c6 :

:
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))

T -{r00=3000u:0-T -1200=60()(rl .

Tu dti rut ra a = -0.rnt/sl vir T =0 : nrtic n[ji khOng cdn tirc dung
rao ro-nlooc vit o to nilir I Sau khi tftt nrlil,xe cirn tii tlrtrrc cluirrre duong:

,-1

.. = '- 
ui 

= 9onr.
2a

It Khi k6o nhe td bia ta thdy coc dung yen rren tcy b)l ri churcn
dons cirng r'(vi bia. Bia vi cOc cti ciing ntor qia toc, niu rer riins crrr
thl luc tru;''€n eia tOc cho n6 lir lrrc ma sdr nghi tir phia bra rric tiung

E
l€n cOc tai mat tiep xfc. Do c1tl, eia toc cua coc biing : x = i-tti. 611,

lI
toc niry phu thuOc vio dO lcin cua nta s/rr nghi. V'i luc nra sl'it nghi cLrc

dai c6 dO l<in bang luc rna sdt truot nen gia toc cuc clai cua coc bing :

F,,,-, Irrnu
11,,,,,, = ; = T = $g = lm/s-.

Neu k6o td bla d0 truydn cho td bia m6t eia toc l6n hon lnr/s2 thi
cOc se bi truo't v€ phia sau so v6'i b)a (nrirc cli coc vin chuy€n dong
vi phia truoc so vcii nrit birn;.

2t Vi gia t6c cuc dai cua cdc khOng phu thuOc viro khCri lurrng nt cua
nti nOn ket qul'r tr0n sE kht)ng thuy diii nc{u coc clung nu'(lc.

Khi virt cdn chua chuyOn rlong ( r, = (J ) luc rna sit nghi tring dii:r ,i: 
=,ri

tri blns 0 din mOt gi/r tri cuc d4i F,,,,,^ (cloan thling clung cri;i rlir thir.
Khi luc keo tirc dung vio vit c6 d0 lth bang luc ma sirr nghi cuc dai
t:; r.rt L-'it diu chu\,0n dOng. Tir lLic d(t luc me sl'rt truol ruit hicn. cri
:,irtt n_gurJc chrcu vdi chuy€n dOne vi co c.!i., ltitt silill tli nti,i ih[t.
\ ::-: .-'- .1.,illrr tOc taltg, tuy vin cdn nhc\ thi luc nta rit trri,-'l 

-s1u _gi;l
.- ,.- : : -1,,r Kll rin tCic cua vit du lon thl luc nte s!.t Lii r:ii,s.

2.3

:.1

. - -';l:-S = lll.e har 'f - l(l:,ili = {i)

(2)

(3)

(4)
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Suv rr [2-fOrLrrr =.lrtt

T'd (3) va (-5) tim duoc i nr = lkg . pt = 0.'1.

Tir ( l) vi (4) tlnr clLroc : l- = -iN :1', - $\
I ) [-u'c '17N beng luc nra .rit

ct}rq thffc i F',,,,,, _-- pr.,\ - LL

nchi cuc rlai, luc nly c6 d0 lctn tinh theo

nrg vdi pr,, lir h0 so ma s/it nghi cuc dai.

F- j,r\ji __ 0,24.
ntg

. .., --i., i,)c \0 r'rir dit ban_g :

. ..:i n.r_r lrLrtrns theo hU6Ig chuy€n

(5)

2.5

Suv ra

2.6

Luc tOi thi0u49\ l) lLtc crrn cirtr r,'it chuy€n d6ng d€u, do d6 n6 c0n

bling vdi lLIc n.rr.r srit trutrl F,..., cri d0 lon tinh theo c6ng thuc :

F,,,,,=!t,\=flrrng,

F'
rtii it llr itrr :t, in.r sit trLlol. Su\ ra: pr - 'I1r\r 

= 0,25.
n'tg

J'l thlir. trr)lrg trJ.:lg hrrf !Liii bii tolin ni1 he s0 nra slit nghi cuc dai

khie he io rlriI sr.it ir-ti.rl rtur drr e nenh l0ch ll nlto).

It LLrc keo rllt nltr, it,-l ,u. llu ..,i nsil cue tl.ri (-+-5N < 47N ) do d<' luc

nra sirt n:lhr r-irn l-rrrni'.,1r '.:- i.i,,. il rirr lue nr.r slit c(l c16 l(n biing 4,5N.

M(ri diiLr rlr li tlLlt,T ::-: -.::. \,- -l -:.r'-i t.ri.iLrr.it cuu luc ma sirt cua siui

rc (theo ph rI, tr ! n:i.11':

[1 ,. -1,1\:. r.tt,t.r...r:--, ,
L-

lt - -!!l - j.tl ittt , .-. l_,..
ln.

dOng culr t()ir xL'. clo do \c.iir j..r'..,c .Li.i \at huong theo hu<ing chuy€ln
dOrtg cuu l()ir.\c. I)irns tit.':. \.:t i.:, .i rng lcn san (toa xe) luc ma sIt

F-,..r, l-tu'tt'ttg ltllLrctc lai tr.' l'lir,r ..:.i r,-ri .i'r lcin F,,,. = F,,,, = ptrlrg; luc

niy linr clro ltxr rc clrurcrr.i,,;.: -l,.rri tilln Jr'u rtti gia t0c:

F
tt - 

,,, 
::il ''

Doi vdi milt dit, va li cti rrin tui \ - = i-tt = t(nl/s), va toa xe c6 vin

tiic v, = v() ' r.t t - 2- 0.0-5tlnl ": r. \iiu cirieu clli / cua toa xe dri lon

tlri den thoi diorn t0 toa xe va ru li co viin t6c beng nhau (so v<ii dat)

va vit s0 nanr yen tren siin :

-( 
)

vr = Vr hay 2-0.05t,, = t0 suy ra t, = l.!5.



).

Diri r(ri drit, deh lric d6 vat dadi du<-r-c quang dutrl-tg:
1

at(, 
ls, - -l.tilm.')

ct)rt toi.t xe cli cluo-c I Sr = \',,t, - + = 3.7lnt.
)_

Nhu vAy doi vcii toa xe, va li di duoc : Sr -Sr = 1,9m, cloal niiy nht.r

hgrr chidu clli toa xe ("1m). Viy vat c6 the nirn yOn tr6n sitn xe. vit 116 tY

crich rnep trudc cua sin xc luOt khodng bing 1,9m. Viin toc cLrt-ri cua

toa xe v) va li (khi v, = v. ):

v. = vl(t = t,) = l,9tlr/s.

2.7 Khi phrin cuoi doin tiu bi tirch ra khoi doin tlu th'i n(r chiu titc clung

cua luc ma sdt (theo phucmg chuyen dong) vir cliuy€n dtlng charn clin

rlcu r'(ri sie tOc a, tirth tlreo cong thfrc :

Illiti = -F,,,, = - lrnlg suv fi-l e, - -ftS = -0.-5tll /sl'

Chon gCic roa c1O li vi tri lirc phiin cu(ji brit ciiiu tireh ra, chiOu cltrtrng Lt

chidu chul-en c16ng ban cliiLr cua cloin tuu. goc thdi gian lit lric phin

cutji bit diu t{ch ra. KihiOu r,,, l) rlrn IOc curt clidoittt tiu lric diu :

Plruong trinh chul,€r-r dOng cira plriin cu(ji rlolrl tlu khi bi tach r:.r :

;t,ll
X, = V,,t - -'-' 

lt)t -o'l5t-'

X€t chuydn dOng crra phiin diu tiu. luc k€o pliiin Iriy b:lng luc ki'o F-

cu dolrrr tiru l(c dliu. Vi biur diu ei.r (ir)i-rn tiu e ltttrelt dOIrg ddu nCn luc

kJ'o trr ciur bling v(ri luc ttr"t sitt tirc dung lCrt eri clout tltu :

p,= prMS, v(ri M = 200 tiin = 100000k9.

Slu khi phiin cuoi raclr ra, ngoiri luc kco F. tloin tiu cirn cltiu tic durtg

euu iuc nta sit biinu F,,,, =- pr(M -rrt)g, v(li M -lll - lfiOt,rll'

Crx toc biy gitl cua do}t tuLl :

F-F.. ums 5 , 'rir /. -

"t- M-,n -M-'n--rrr/)

', u phucn{ tr)nh chuydn dOng ctit phin diu tiru :

a,tl 5 -
X.=V,,lr-=l0t* " tj.- '!/ 2 l8t)



Khor'urg circh gilra hai phlin doan t:.tu :

/= x:-x, =111.
l8

Klri phin cuoi dinrc hirr :

Vi =vr) *i.t,t=1()-0.-5t,, =0 suyra t,,=20s.

Khoing circh gifta liar phiin ttriin ri\u khi dti :

/ = 1.(10)r 
= lnm.

IE

2.lt lt V'i lLtc diut itrir irin brtrrq riri luc k6o nOn ta c6:

Ir=k-\l har ,\7-I=3.10 rr.n=3cm.-k

Tittl.r:(JC =1 -11=i =J?cryr:

\ ,. \ ' ,:.i:l .l-Ll IlcJl :

l2t
OA = - = l4cm vi OB -:* = 28cnt.

I \l luc dln hdi tai rnoi diOrn cua ld xo OC ddu nhu nhau vi ddu
i..rnl F = 6N n€n c6 th€ suy nr rlilts : clo tic dung cua luc k6o
F ()\ . cloan OA cua lb xo OC clhn ra ntOt doan :

tl
1 1, "' - lcrrr.

l

cirn cloan OB ctin ra mot cioan : tt. =!* ?L = 3.*.-33
Nhu vliy neu lb xo c6 chidu dii OA = l3cm thi c6 d0 cring :

tr
k, = =600N/m.' A/'

Nhin x6t : Ta thay 5 = g = L, nghia l) ct6 cung cua mOr doan ld-k, oA ll

xo dii rhi ri le nghich vdi chidu dli crla doan d6. N6i chung ra c6 :

k,/, = k./, =... = k/, vdi /r,/" le chidu d)i ciic doan cet ra tir ld ro c6

chi€u dii /.

2.9 I ) Khi k6o 3 tam trOn cirng cdn rdc dung m6r luc keo F d€! thang luc
rla sdr do 3 tani dudi tdc dung len 3 tam d6. do dci :

F=Fn,,=l-r.3mg=135N.

-l



tco
t'

2) Khi k6o riOng tdm thrl ba cdn tdc dung mOt luc k6o F de th;;,- ...,.

luc ma sit tiic dung l€n hai mlt cua tanr niy : F = Fr * F.. Trons .].

Fr lh luc ma s6t t6c dung vdo mat du6i cia n6 do 3 tam duor ,

Fr :F= 135N. Cbn F, ld luc rna sdt tdc dung v)o mat tren cua n6 do

2 tam tren cDng : F,, = p.2mg = 90N. Suy ra F = 225N.

2.10 Khi bu6c vdo ddu dudi crla ld xo vAt c5 khoi lugng m = -5009,ld xo bi

danmotdoan:A/, =f =ry.'kk
Khi bu6c thOm vio didm gi0a cua lb xo vdt nirng thri hai thi lip luin
tuong tu nhu A Bdi 2.8 nria tren cia lb xo c6 d0 cr-i'ns

,tt
k = k; = k 2k, do d6 nua tren bi din th€m mOt doan :t tl2

A/,=+=#
K/K

D0 ddn tdng cOng clra ld xo khi bu6c hai vit ning :

A/=A Ir+Ll"=':t,-2k
vi do d6 chidu ddi cua ld xo khi d6 beng :

l=lu+A/=45crn.

2.ll Gia toc roi tu do & tren mat dat vI d ncri c6 dO cao h li :

^ M,, \l
*u=oil : g=ct*,'_n,,

vdi Mo ld khdi lugng Trrii Ddt. fit OO ,uV ,o ,

gu _ (Ro * t.')t 
=( , * ', )'s R; [' n.,]

Theo dd bdi g=9,809m ls' ,gu=9,810m/s2, nhu vay g kh6c g,, rdt

it, nghia le h << Ro , vd ta c6 th€ vidt :

9q 
= r*?! huu 

2h - o'ool 
suy ro h = 649m.

I Ra " Rd 9,tt09

2.12 l) cric luc t6c dung len vat khi l€n d6c (Flinh 2.18) li :



Trong lqc P , phiin luc vuOng

g(rc N vi luc ma s:it Fn,,. Ap
duns dinh luat II Niu-ton. ta

D\IEI-l\ - lrtt\-lll(t. (l)
Chicu phuong trinh (l) lOn

truc Ox (doc thco nritt clOc

huttng lCn) vir truc 01, 1vuOng
gtic vrii nrit doc huone l€n) :

-Pcoscr+N =0(2) :*Psino-i,,, = ma (3)

trongcl6 sincr= ! = l0 
=0,1;cr)sci{.= f -v!.t' o =0,99-5.- l r()0

Tt (2) vn (3) suy ra r F,,,, ,= pN = prmg cos u vd

fllrrh l. I bi

trri ductc dirtlt doc

theo cOng thirt

= lm/s.

*P sin cx. - fung cos cr - 
-e 

(sin u + pr cos cr ),

a=-1,995m/s2

Coi s lh chidu dli toi da vit c6 the di len trcn nr-rt rlOc (cho c10n luc vin
t6c v=0)tac6:

?av -\'-
s - -------u t-lr. rui r - (). r,, -, 2Onr/s.

2tr

Suy ra s = 100,25n> 1= I()Orn. \hu vliy. vat len

Khi din dinh doc, \,4n roc v r cua v4t tinh

rJvi - vi, = 2ils. v,ii s = lOftr:t:\u\ ra v, = ,/1;r/+ v;

-lhdi gian vlit l€n doc : r = + = 0,52s.
rl.

2) NOu vin toc lfrc diLr cur vat lI l-5rn/s, rhi theo (4), chiiu dii tOi da
s rnir vLit co tlre di trCn ntlt tloc l) :

' =9,1,1t, =56..trnr,2.1.995

nghra la vit khon_s l€n duoc doc mi dirng lai tai diejm A ciich chan
doc -56.r1m. Sau do, do tiic dung cua trong luc vit lai trudt xuong
doc. Lap luan tuong tu nhu o cAu I ta t)m duoc gia toc cua var khi

xuong doc lar or =g(sincr-pcoscr)=0,005m/s2. VAt chuy€n
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2.13

dOng nhanh din ddu tir vi tri A v(vi vin toc ban driu bang khOng.

Tlrtri gian vi.rt di lu A dc'rr clren diic la :

t^
l ,q

r, -,/a=150s.
\ ur

Vin toc ctia vit khi tro lai chan doc li\ i vr =iI,t, =0.7-5rn/s.

Thdi gian vet trudt tu chin cloc t<ii A lI : t = U, 
,.ll- = 7,5s.

- 1,995

Vey thdi giarr tdng cOng k€ tU khi vit bat diu truot len ci6c cho den khi
n6 tro lai chan doc bang : t, + t" = 157.-5s.

l) Vat A c6 thd chuyOn

d0ng doc theo mit phang
nghi€ng, cdn vit B chuy€n
dQng theo phucrn-u thing
drrng. Xdt h€ r'at A+8. C/rc

thinh phin ngoai luc co tLic

dung lirn Itc churen J.rttg

li : trong luc P: cua \at B

vi thlnh phrin P sin c,r. cuil

tronc luc cuii \.rt .\. hlri luc nir

(s)

(6)

15

llrrrir l.l')

c6 tic tiunr trii nqu(Jc nhau.

n.l,.t. bii P. = lri-S = l()\. etrn P .,,,., = rn gsin u.=22,5N ; nhU

\.r) P- > I)::i;,J..-ti itlitl.t l.r r.rt [J .J .1 . '-,:lg at)tt vlit A di lOn

rHlnh I i.l
.;l, \1. Jult.- J.: l. ;...,: L \..- : ' :.-,

p-(--= - (l)

P: - T: - :l'.- ':- (l)

Chieu (l) vlr (2)lOn hLttrttg ei,.,r;i-; .1,': ,. --.: ], '.: B.:-r '.i
-P, sin u. _ T - ril ., (3)

P" -T. = nt.a^ (.1)

Vi a, =T, tu(31 ti L-ir l.i ri\ ;;L

(m, - rn, sin cr )ga='-
rnl +nl"

T = Irz (g -a)= 27N.

=o2=a;T,=1"

't''
ra

;i
rl

t-
IuI

trl



Goi quling dudrrg di cua nr6i vit ll'r s, = Sj = S , voi s = s:

Kho/rng cdch hai vAt tinh theo phrtcrtrg thlirre driLte lir :

.3s
d = S: +s, sitt tr, " s(sin u -t-,) -- ;.

'llreocl€bii d=0,75nt su\ ra r=3=0.5nr;tilc16 t=-3

)1rt-
/?\

=-, \l)
1

[-j./q

1l '"'
Yll

__:

vi T, voi3) Diy n6n l€n rt)ng roc hai lqc ciurg

T,=Tr=Tl=T.=27N

Gcic hop boi T, vl\ T, biurg B = 900 - cr = 60').

rbrtg roc F = i+C cO clo lcrn :

F = lT.,1rP = 27v6: l7N.
2

l.ll l)Lay gdc toa clo la di€nr ,\, truc Oy tliiing
dLmg huctng l€n (H)nh 2.20). Vat thLt rrhit cluoc

thn tit dO cao Y,, = H = 60trl, khdrlg c6 van ttic

cldu, chuy€ln cl6ng v6i gia toc i = d. nchla Ii
chuyeln d6ng nhanh cldn i1€Lr rtri ,:il tt,. -.
Viy phucrng trinh chuy0n rlon{ cuu no li :

gtl
Yt =Yo-]=b" \i- 

i

Vat thri hai cluoc ban lin tu scjc tt)i.r do ,,,ii r r,ll

loc v{) >0.vlreungcogi;.rtor- -!. ['i'l.,,,1] l;:: lt
chuyerr dOng cua vAt thf hai la :

,rf 2

Y::V.t-a-=v,,t--5t- rl'
2"

Dd hai vat g{p nhau tai dO cao h ta phdi c(') : \

Tud6suyra:40=60-5tr

40=vot-5t2

T';

Do d6, luc n6n l€n

- 1. - tr\-
- tl 

- 
T\/lll.

(3)

(4)

/o

Tu (,1)ta tim duoc thdi didm hai vAr gap nhau



t\:

at'=4 ha1't=+2. t=2s (viphrii cri t>0)
The t = 2 r,io (-1) ta tirn duoc r,, = 30rn/s.

2t Khoring ciich x giiiahai vat: x =Yr -y, =60-30t.
(Ta thay khi t = 2, diing II x = 0. tf'c l)r hai vit gap nhau).

3) De tinh dO cao h,u,,, nr), r'At thfi hai dat duclc. ta dp dung cOng thuc :

ut -ui =2ah,,,, vtii v -Q,v, =30nt/s,n = -g --10rn/rt. Suy ra

h,,, =]' =z15nt.

2.15 l ) Chon gdc toa d6 O tr€n 

-r-,tr, 

0",, chidu ducrng Ox huong thnng

dfng l€n tren. Van toc ban diiu cua vAt v,, = 10m/s ; gia toc cua vAt

a: -B = -lOnt /sr : toa clo ban cliiu cua vdt x,, = H = 300m.

Phuong tr)nh chuy€n c16ng.frn vAt: x = 300+ lOt-5tr (l)
Van toc cua vit rrthdi diOm t r V = l0-10t. (2)

tKhi diy bi du vit chuy€n dOng chan ddn ddu di lOn vdi vin toc ban

ciiu lOm/s vir vdi -sia toc bang lOrn/sr len den diOm cao nhdt vlit

lai roi tu do xuong dat).

2) Tai didm cao nhat, virn toc ctra vAt v =0 hay 10-lOt =0 suy rit
t = ls. The t = ls vdo (l) ta tim cluoc vi trf cua diem cao nhat :

Xn,u* = 300+ l0- 5 = 305rn'

VAy vAt l€n den cli6m cao nhat circh mat dat 305m.

3) Vatcham dat X=0, tacri 300+l0t-5tr =0.

Sur ra t=l+J6l =8.8lts) (loai nghi€rn am). VAy thdi gian chuydn

done cua vdt k(: tu klri diy dun den lric charn dat ld 8,fls.

2.16 I r Chon goc thdi gian l) ldc thi vAt. Chuydn dOng ctja vit ducrc xdc

Jinh bcri cdc ulruons trinh :

^, 
= tOOi;yr = 500-f . tO,' = 500- -5tr.

(-,oi khoane cdch phii tlm lir d, phuong tr)nh toa dO cua tdu sdn bay la :

X:=d+101:y:=0.

\ rit thli roi dLing vio tdu sin bay, ta phai c6 : x, = X" vd Yr = Y:.Til
.1'.i tlrn duoc t = l0s : d = 900m.
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2) a) Doi vrii nguiri dr?ng tr6n tdu, vit c6 vdn toc theo phuong ngang
(iip dung cOn_q thllc cong vAn toc), ta co : v, = 100 - 10 = 90m / s.

Van toc theo phLrrrnc thine dilng :

V, = -et = -l0t = -10.10:-100m/s.
Ki hi€u a l) gtic cilra \.,ecto van toc cua vlit va mat pheng nam ngang,
taco:

iv' i 100 l0
tllll CI = V^909

b)Ddi vrii ngLroi ddtrg trOn bcythj vin toc theo phuong n-qang crja vdt ld
I00nr/s. vin toc theo phuong thing dung ld -100m/s. Vecto vAn toc
cua vit lAp vdi phucrn-e ngang g6c B mi :

t,.rrp=:?9=| hay B=45".' 100

2.17 lr Vlt B cltiu tdc dunq cul luc cing T, cua diy n6i. trong luc F:
( P. = m"g ) vi phin tuc N cua rnirt bhn.

Vat A chiu tric clung cu. Iuc cang T, .ua day 'oi vI trong luc F,
( P, = nr,! ). Ap clung clinh luat II Niu-ton cho vit A vd vat B :

Pr +Tr = nlral. (l)

F,*T,*N=.,ir. (Z)

Ta cti iir =irr iTr =T. =T. Chieu (l) vh (2) len hu&tg chuyejn cl6ng
harr rlliu culr cic vtjt :

T-m,g=ntra.

-T = IIIO.

Tir d6 suy ra : a - -ffitS 
= -2.86m /s2.

rnl + m_"

(C[ng cri th€! tirn duoc a bang ciich coi A+B r) m6t h6 vAt chiu rdc

clunc cua ngoai luc Pr huong theo phuong chuy€n cr6ng v'i N ue F.
cun biirr-e nhau).

chon gdc thdi eian li l[c var B bit daiu chuy€n cr6ng thi van toc cira
r rit B sau 2s bang :

" \', -at. vdi v,, =2.86m/sit=2s. Suyra v=-2,86m/s.

, suy ra cr = 48".

(3)

(4)



.OV

Nhu vay <y thcii diem t = 2s r';it B chLryen clong theo hrrcrng nguclc vcii

hu6ng ban diiu vi co van tOc 2.86m/s. Tn (4) ta frnr duoc luc cang
cua diy ndi :

T - --lnrir = 7, l-5N.

2) Phuo-ng tr'inh chuydn dOns cr.ra vat B : x = u,,t --{-.
J

l-uc t = 2s ta co x = 0. Lrlc t = 2s vat tro ve vi trf ban dAu O. Didu
d6 c6 nghia li ban cliu vat B chuyen d6ng chArn dlin ddu cho den khi
vitn trjc bang khOng, sau do no chuyOn dons nhanh ddn ddu v0 phia
nguctc lai. Doan duirng s vAt B di ducrc trorrs rs bing hai ldn doan
ducrng vAt chuydn dong chim ddn ddu cho dcn luc vin t6c bang 0 :

0 = vo +att suy ra tl

2.ltt l) Vat m, chiu tiic dung cua tron-q luc Pr vi luc cang Tr . Vit nr,

chiu tlic dung crla trong luc F: vir luc cang f:. (f: -Tr =T ). X6t

h€ gdm hai vdt m, vd nr, th) ngoai luc tiic clung l€n h€ chi l) -Pr 
vir

F: (do rta > mr ) nOn vAt m" cli xuOn-e cdn vat rtt, cli l€n.

Gia toc cua h€ (cua vAt m, v) m. ) bling :

., _ p, -p, _ (rrr, -m,)S _ J,,, /.1
nrr+rn. t)l+rn. --'r'/ l

l) Xet rieng chuyOn d6ng cua vat n.r, , chon chiiu du'ong li chidu

chuydn dong cria nr, , ta c<i :

T, - P, = mtil suy ra T, = n.,, (ll + t )= 2.1N.

Suv ra luc can,q cfa clly noi T, = T: = 2-1N.

Luc tr.ic dung len luc ke (so chi luc ke) lr) luc tdc dung len rdnc roc,
clo d6 luc ke chi T, + T: = 48N.

2.19 l) Gia toc cua nr. [)r _qia toc cua h0 3 vlt mr.nt],nl,. Hg 3 vat chiu

tl'rc clung cua cdc ngoai luc ll\ trong luc Pr.F,.F,. Vi P: + Pr > P, (clo

nr. *rlr > mr) nOn vAt m, di len. con clic vat rtr., rrr.r di xuOng. Gia

v.. [ ,,tr)
= 

j-jr - ls. d. tlo s = 2l v,,t, + a | :.gc'r-r.
-r\"'',)

toc cira h€ :
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-/a

-.,)g
=2m ls2

mi +m? +m3 ml +tn. +nlj

X6t ri€ng vat m, ta co phuong tr)nh :

T' - P' = ntrzl hay T, = nt, (a + g)= 48X.

Xdt riOng vAt m. ta c6 phuorrs rrinh :

P,-T. =n.r& hay ! =m,r(,e-a)=16N.

Luc tdc dung len truc rdng roc : F = 2Tr = 96N.

2) Sau khi chuydn d6ng duclc 3s cdc vit m,,m,,flr c6 vAn

v=at =6mls. Khi ddy noi m. vd m. bi drit chuydn dOng c6c

nhu sau :

+ M P, = P, (do fll = ffiz ) he hai vAt m, vd m, chuydn d6ng th[ng

c10u (do a=0), vAt m, tieptuc di lOn, cdn vAt m, tidptuc di xuong,

ci hai vAt c<i vAn toc 6m /s.

+ Vdt mr roi tu do vdi vAn toc ban dliu 6rn/s hu6ng xuong dudi.

Phuong tr)nh chuy€n dong cua viit n.r, li (chon goc thdi gian ld lfc
diy dft) :

gt2 - -1x = v(rt *7 = 6t+,5t- : V = Vr) *Qt =6+ l0t.

2.20 1) Chon goc toa dd M trDng vdi M, truc Ox nam ngang tren mar dat
hu6ng theo MN vd truc Oy hudng thang dring lOn rren. Phuong trinh
chuydn d6ng cria viOn dan bin tir didm M :

x = (uu, cos cr.t )t ; u, = vol cos cr.t . ( 1)

^r]rlt

Y =(uu,stncr,)t-:-,vy = v01 sincx, -gt. (2)
L

Tai di€lrn cao nhat cua qu! dao (li\ cung parabol) vecto van toc i
liu6ng theo phucrng ngang, v) vAy :

u, =0 vh v=V* =volcoscLl.

I t Vi0n dan cham dat 6 di6m N vlo thdi didm t 

" 
rlng vdi y, = g.

a

Ta c6 phuong trlnh : (v,,, sin a, )tn - $ : O.
L

toc

vat
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l-oai nghi€m tN = 0 , ta duoc ,., : ?Yo-rttn or.

,g

\ri trf N cSch didm M m6t doan r"" tfnh tii
t=tx,taduo.c:

1

X \ = Vor cos crt tn = llL silt 2u,
5

G6c ban u, c6 thd c6 giri tri tir 0 den

sin 2o, = 1 , nghla li g, = 45'J . Khi d6 :

xN =MN=lir=8000m,

xN ldtn

o0i
f,

M x"c \j

I{'inh 2.2 i

iT

-, vay)"

phuong tr)nh (ri"i6i

(3)

nhdi khi

('l )

-?) Khi til N ban vi0n dan th(t hai vdi

vi.n toc voz =720^,12m ls = v.,i , vdi

g6c bin ctu = 450 -"crr thi hai vi€n

dan chuyen d6ng theo cirng rnot qu!
dao (Hlnh 2.21). Kf hiOu G li vi tri
tai d6 hai vi0n d+n g4p nhau. Chon
gdc thdi gian lh lfc bit ddu b6n vi0n
dan thit nhat"

Phuong trinh toa d0 x cua vien dan
I,theo(l)lb:x, =200t

Vi€n dan 2 co phucrng trinh toa d0 x lI (b6n sau 10s) "

x, --8000-v01 coscr. (t - 10) hay xr = 8000- 200(t-10)

Hai vi€n dAn gap nhau tai didm G viro thdi didm ro :

Xi = x2 hay 200t. = 8000-200(to - l0) suy ra tu = 155"

Suy ra toa dO didm hai vien dan gap nhau

_+!

x. =200ro =5000m ; yc =(vo, sino, )r" -+ = 1875m.

2.21 Luc tdc dung l6n vAt m, l) trong luc Fr va luc cang Tr ; lilc
clung l€n vAt m, ld trong luc F: vd luc cang i: ; luc tdc ciung

rdng roc dOng R, lhcdc luc cing T' , T, vi fz (H)nh 2.15).

I'
I

I

(5)

(6)

tdu

l0n
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Chon truc toa dO Ox c6 chidu duong huong thing dirng xuong dudi
(luu i rang cilc luc cang trOn cing m6t dAy noi ld nhu nhau). Ap
dung dinh luat II Niu-ton cho cdc vAt vh rdng roc R, (c6 khdi luong

khOng d6ng kd) ta c6 :

Pr +Tt =ffi,a' (1)

Fr * Tr = mziz (2)

2it+Tr=0 (3)

Chieu (l), (2), (3) l0n truc Ox, vdi gii thiet le vAt m, di xuong vd vAt

m, di l€n, ta c6 :

P, -T, = ffil&l @)

P, -Tr. = mz(-az) = -*,u, (5)

vd -2T,+1 =0 haY ZT.=T, (6)

Ta nhAn x6t : Khi m, di duoc mOt doan s, thi mt di du-o.c mOt doan

S,
;,do dd a, =2a, Q)
L

Tt c5c phuctng trlnh d6 tim duoc :

2\2m, -m: )g
d,-

I 4m, + m.

VA

Nhu vAy ?r ) 0, chung t6 gid thiet crja ta phir hqp thuc td : vAt m, di

xudng, cbn m, di lOn.

Tt (4) vd (6) ta duoc : T, =*,(g-ar)=22,5N;
T2 --2Tt = 45N.

3,tl iI.rtlls:d=-i-+-t = 1,875m.22
2.22 Khi thang m6y chuydn dOng, coi thang vd kiOn hdng ld mOt h€ vAt,

ciic luc t6c dung lOn thang m6y ld trong luc F (p =(tvt+m)g; vh luc

k6o cria d6ng co F ; rip {qng dinh luat II Niu-ton v}r chieu phuong

trinh lOn truc Oy hu6ng thang dung lOn tren ta c6 :

ur=T= 1,25m/s2

Khoing c6,ch 2 vAt sau
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F=(M+m)(g+a). (1)

X6t ri€ng kiOn hing th) n6 chiu t6c dung cua trong luc Fr vi phin luc

vu6ng g6c N . Ap dung dinh luAt II Niu-ron Fr + N = mi vb chidu
phuctng tr)nh l6n truc Oy, ta c6 :

N-q =ma hay N=Pr +ma=m(a+g).

Lrlc 6p Q cria ki6n hdng l€n sdn thang miiy c6 d0 lon bang N:

Q=m(une) Q)

I ) Giai cloan thang m6y chuydn d6ng nhanh ddn ddu : Gia toc chuydn

dOng lh ; n = Il- r-Q-1, 
vdi v, = 4m ls lv.r = 0; t, = 55.

[1

Suy ra a = 0,8m /s2.

Quang dudng chuydn d6ng cria thang m6y trong giai doan ndy ld :

a

,, =T = l0m.
L

Luc k6o cua ddng co thang m6y trong giai doan nby li (theo (1)) :

F, = (Ha + m)(e +ar ) = 54ooN.

Luc 6p cia ki€n hlng lOn shn : Q, = - (o, + g) = -5.10N > Pr.

2) Giai doan thang miiy chuydn ddng ddu :

V2 =vl =4mls, giatocchuyOndOng a, =Q.

Luc k6o cua dOng co : F, = (M + m)g = 5000N.

i-uc 6p cia ki€n hhng lOn sdn : Q, - mg = Pr = 500X.

3) Giai doan thang mdy chuy6":0": chim ddn ddu :

Gia toc chuyen d6ng ld i &r = + zs3

Vdi v-, =0; \,03 = v2 = 4m I s;53 =S-(r, *s:) = 5m.

Suy ra ?l = -1,6m/sl.

Luc k6o cria d6ng co : F. = (M +m)(g+a:) = 4200N.

Luc 6pcriakidn hing lOn sdn: Q, =m(g+a_-.)=420N <q.
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2.23 I I Luc huctng tinr tdc dung vao xe : Fn, - nlv-

r

Luc ma siit cuc dai do mat duirng tdc dung vdo xe : Fms = Lrmg.

D0 xe khOng trudt thl luc hudng tAm phii nh6 hon hay bang luc ma
sit cuc dai :

mv-

-<pmg 
suyra v(./prg (vrii r=6-5m;g=lOm/s2).

r

Khi trdi ning, p, =0,44: v < 16,9m /s

suy ra v*u* = 1 6,9m i s hay vn,'o^ = 60,9km / h.

Khi trdi mua, Lrl = 0,125; v < 9,0m / s

suy ra v,,'u* = 9m I s hay Vru" = 32,5km lh.

2) G6c nghiOng 0 cia xe :

tan0 = 
Fn' - ut 

=0.4213 suv ra 0 = 23010.
Prg

2.24 t) Ta c6 vr = 72km lh=20mls;v, = 75,6km lh=2lmls'

TrOn doan dudng thing i &n.,"^ = * = 
u' 

a 
u' 

,At At

vdi At = 0,2s . Suy ra or.* = 5m / s2.

TrOn dudng vdng nam ngang, luc gAy ra gia toc tiep tuyen a, (v) vin
toc thay ddi) vi gia t6c huorrg tim a,, (do ma sdt sinh ra) cfrng li do

ddng co sinh ra. Vi vAy, gia toc todn phdn chi c6 the c6 gir{ tri cuc dai

bang a = 3.o* = 5m ls2 , vdi az = a? + a2^.

Suy ra

Thay sd ta du-o.c 1 dt =3,J2m/s2. Theo c6ng thric ,, = *, suy ra
At

at = 4I 
-- 

v2 - vt 
= 0,27s.ar ar

2) Khi &n = &n."* = 5m / s2 th) a, = 0 , xe dua chuydn d6ng trbn ddu tr€n

duong vbng c6 b6n kinh nho nhdt R-,n du-d. c xiic dinh bang hd thrlc :

t- /.t'lt lv- l=r/a--l - lI \r.;

8.1



V2a- =- SUyra r..1... ? J - mtn
'min

2.25 Chon r i tri m6y bay hic rhA vAt ldm gdc O crja hq quy chidu, truc Ox
nint ngang, truc Oy thing dung huong xudng I phuong trinh chuydn
Jtlng cua vat ;

* = (uo coscr)t ; y = (vu sincr)t+d, V) = vusina+ gt.
L

1) Vat roi den mat dAt hic t rrng vdi y = h = 1500m, ta c6 :

I 500 = l00t + 5t2.

Phuong trinh c6 hai nghiOm : t = 10s vh r = -30s (loai).

Ch6 var roi c6ch ch6 thA : x = (v0 cos a) t = 1732m.

2) Ta c6 V^ = v0 coso = tO0.,6tm/s) I v, = v, sino+gt = 200m/s.

v'

"rvay u=r/v] +ul

G6c tAp boi i vd mat ddt :

= 80m.
&,nu*

= 100\fr x2646m ls.

tanB=5=1,i55 suyra B= 4go7'.
V*

2.26 l)TocdO&icfrahdn d6: v =cDr,vdi al=lOrDrad/s;r=lm.

Suyra v=10J2 =14,lm/s.
Luc t6c dung l€n hdn dd ld luc hu6ng tAm :

F = mco2r = o, l.( rcJr)'. I = 2oN.
2) Chon O ld gdc toa d6, truc Ox nam ngang vh rruc Oy huong thing
dung l€n trOn, nhu rr0n Flinh 2.16. Ngay sau khi dAy drn,6p Oqng
dinh luat II Niu-ton, ta c6 :

F = *i suy ra ; =;. Chon gdc rhdi gian ti hic day durr.

Chuydn d6ng cira hdn dri x6t theo rruc Ox vh theo truc Oy cd phuong
trinh : x = (vcoscr)t = 10t ; v" = vcoscr = l0 ; (1)

y =(vsinct),-+ = 10t-512 ;v,, = vsrno-gr = l0-l0t (2)
z

a) Tit (1) vd (2) ta tim duoc phuong trinh quy dao cfia hdn d6 (bAng
ciich khrit): 

Y=x-o.o5xj.
Qu! dao cia hdn dr{ ld duong parabol.
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b) Hdn dii cham dat tai didm M c6 toa dQ xv vi yrur = -15m.

Ta c6 -15 = x* -0,05xfl0.

Phuong tr)nh ndy c6 nghi€m (loai nghi€m xn, < 0 ) : xv = 30m.

TAnr xa crla hbn dd ( HM) t) 30m.

Thay giri tri d6 cfra x* vdo (l) ta tim duoc thdi gian cham dAt:

t^, =fu=3s.
10

Sau 3s kd tir hic day treo bi drlt thl hbn d6 cham ddt.

c) Giri tri c6c thhnh phdn vAn toc cfra hdn dii tai M l)r :

v, =lOmls;vo =i0-10t, =-20m/s.

Do lon cua vin toc hdn dd tai M' u =,,[t- { = l0rfi =22.4m1s.

Van toc v cfra hdn d6 lAp vdi phuong ngang mdt g6c B md :

tanB=l5l=+2 suy ra B= 63026'.
lv* i

2.27 l) Tdc d0 g6c cua dra quay :

a =2nn; v6i n = 1,5vdng/s suy ra cD:3n rad /s.

Toc dO dhi cua mor di6m 6 m6p dia :

v = oJr = 30ncm I s = 94,25cm /s.

2) Luc ma s6t nghi c6 gi6 tri lon nhat bdng F,. = pmg. X6t h0 quy

chiOu gin vdi dia quay, luc quiin tinh li tam tric dung lOn vAt tr0n dia
quay l6n nhat khi vAt d m6p dia :

Fr,,,,,. = ntcotr.

Dd vAt kh6ng bi truot vang ra ngodi dia thi phAi c6 :

F,,,,,,^ s F,n. suy ,a mol'r < ftmg.

hay o2 . !9 ,uy ra cD ( .','ib = 3,16 raci / s.
r

(cfrng c6 thd lip luAn trong h€ quy chieu gin vdi mat dat, khi d6 luc
ma sdt nghi dSng vai trb luc hu6ng tAm duy tr) chuydn ddng trdn cria
vdt nam tren dia quay).



ur. BAt rde rnAc rucHrEnn KHAcH euAN

e. oE ent

2.1 Chon cAu tri ldi ttfng
MOt quA b6ng duoc n6m thing drrng lOn cao tir mot ditjm A. Khi
b6ng lOn tdi di6m B n6 roi xuong. Trong khi qui b6ng di lOn, c6
nhfrng luc ndo t6c dung lOn b6ng ?

(A) Trong luc hucrng thang dLrng xudng dudi.
(B) MOt luc gif cho b6ng chuydn dQng. huong thing drlng l6n trOn.

(C) Trong luc hudng xuong dudi vd m6t luc huong l€n tr6n. Luc ndy
giim ddn theo d6 cao md b6ng IOn du-o. c vd sE bang kh6ng khi b6ng
lOn tdi di6m cao nhat B.

(D) Trudc ti€n chi c6 m6t luc t6c dung hu6ng l6n tr€n cho tdi mOt
thdi didm ndo d5 trong luc huong xuoig OuOI U6t ddu t6c dung l€n
b5ng.

2.2 Chon cau tra ldi dring

Dfng Sai
(A) Qu6n tfnh lb m6t dac tfnh crja vAt chat md n6 chi tr !
xuat hi6n khi vAt chuydn dQng.

(B) Dinh luAt I cta Niu-ton chi 6p dung cho cdc vAt D tr
chuydn d6ng thang ddu,

(C) Ndu hai vAt tuong t6c vdi nhau, ti sd gita cdc gia tr n
toc crja chfng bang ti sd gifra c6c khdi lugng.
(D) Khi m6t vAt kh6ng dung y6n, ngoai luc r6c dung n n
l6n n6 kh6ng th€ bang khong.
(E) Ndu ngoai luc tdc dung l€n vAt b[ng kh6ng, vAt tr n
v6n c6 thd chuydn d6ng vdi vAn toc khdng ddi.

2.3 Chi ra cfc cAu trri ldi dring nhdt
MOt OtO dang chuydn ddng v6i vAn toc khOng ddi tren m6r dudng
thing nam ng-ang .Ta c6 itrdnOi rang :

l. Kh6ng c5 luc ndo tdc dung theo phuong ngan-q ;

2. Kh6ng c6 luc ndo tiic dung rheo phuong thin_s drrng ,

3. Tdng ciic luc ti{c dung theo phuong ngang bang khOng ;

4. Tdng ciic luc t6c dung theo phuong rhing dfng beng kh6ng ;

5. Tdt cA,cdc cAu khing dinh tren ld kh6ng dring.

(A) l-2 ; (B)2-3 ; (C) 1-2-3; (D)3-4 ; (E) I-2-s.
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it N,lot vAt khdi luo-ng M (M = 0,8k9) c6

thO chuydn dOng kh6ng ma sdt tr€n
i^rrat bbir nam ngang, vdt duoc noi v6'i

nrot vqit klrdc khdi lugng m

r rl = 0,2kg ) nhb mOt soi dAy vat qua

re)ng roc. t,oy g = iOm/s2.

(A) Gia tdc crla vAt M sE li :

0nrls2 n: 2mi s2 E ; a,25rn/st n ;2,5mls' I ; 7,5m/s2 tr.
(B) Sric cang T cta soi dAy :

l,5N n ; 0N n ; 2N tl ; 6N fl ; 4N

1\40i vi6n gqch ( rn = 2kg ) duoc dat ffen mOt

ciir xe khOi luong 2kg. Dudi t6c dung cfia h-rc

F- xe ci ducc gia toc 4m /sr.
iA) Neu ngudi ta nhdc viOn gach ra khoi xe

n.

-----------)

r a griain luc tdc dung di m6t nria thi gia toc mdi cua xe lh :

orn/s2X; 1rn/s2 [; 2mls2 C:4mls2 n.
(B) Sau khi dA nhac viOn gach ra, m6t con
inrta bAt cho.t Qp ddn vi trong 1 phut,
iu';ng mua roi vio xe vdi ti le 1/10 (kg/s).
Gia tcc .:riia xe sau khi inua rdi duoc I

phfit ld :

omls2 D : 1m/s2 n ; 2mls2 D ;

I

ll ili it

+rn/s2 [f ; 8m/s2 n. r 
- --:.6 { A) C6 hai ktroi X vI Y duo.c noi v6i nhau T--]r-

bzurg m6t sgr dA-v manh, khdng din vd vit qua mOt rdng roc' Khi thi khdi
Y ci hd sE chuydn dong (khdi X
chu;vdn d6ng kh6ng ma s6t trOn mit
bdni. Khi khdi X den diern B th) daY
,lfn. Khdi X sau d6 sO :

ii dirng tai B ;

ii) tidp tuc chuydn dOng viri vAn toc
rinong ddi ;

iri) cliuydn d6ng ch1m ddn ;

i\ ) tang tdc m6t thdi gian sau cl6 dtmg han.

(B) neu thay khdi Y bang khdiZ sao cho n6tdc dung mdt luc k6o ldn

x l()ln eap hai lan so v6i kh6i Y. Khi khdi x ddn di6m B thi day cfrng
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clur. Hi1 so sdnh vAn toc cfia khdi X hic ndy vdi vAn tdc cua khoi X
trong criu hoi tru6c tai didnr B :

rr bing rnOt nua vAn toc hic trudc ;

jir bc< hon vAn toc hic trudc nhmg kh6ng bang mdt nua ;

iiit bing vAn toc hic trudc ;

ir ) -eap 
hai ldn vAn tdc hic trudc ;

r r i6n hon vAn tdc hic trudc nhrmg khOng gap hai ldn.

Trong rn6t thang mdy, m6t ngudi dirng tren m6t ci4i cAn ld xo" Khi
thang m6y drmg yOn, clii so cira cAn ld 780N. Ndu thang m6y chuydn

dong vdi gia toc 2m ls2 khi di til tdng 5 xu6ng tdng 3 thi chi so cria

can sE li {g = i0m /s2 ) :

7R

2.9

528N tr ; 624N tr ; 156N tr ; 936N n ; 780N

Hai vit c6 trong lugng Pr = 40N vi P, = 60N dugc

noi vbo hai ddu cira soi dAy minh, kh6ng ddn' Soi

cidl' duoc vit qua rdng roc c6 khdi lugng kh6ng
d6ng kd vd b6 qua ma sdt vdi truc rdng roc. Gin
mOt iuc kd vdo h€ vd h0 chuydn dOng theo chidu
rnfli tOn. Khoi luong luc kd kh6ng dring k6.

Chi so cria luc kd khi d6 ld (lay g = 10m / s2 ) :

60N n: 40N n; 20N n; 100N n; 48N !.
Ba vAt c6 khoi luong ldn
lucn ld 10, 20, 30kg duo.c

ndi v6i nhau bang soi dAy

khOng ddn dat trOn mdt phang nem ngang kh6ng c6 ma s6t. Ngudi ta t5c

dung vdo chring mOt luc 240N theo phuotig ngang.

(A) Gia toc cira h0 ba vAt ndy ld:

om/s2 n; 4mls' il; 8m/s2 n; 9,8m/s' !.
(B) LUc cang dAy tdc dung l6n v&t thrl ba (nh6 nhdt) ld :

40N n I 80N tr I 120N n; 240N l.
(C) Ltlc cang dAy tdc dung l€n vAt thrl nhat (lon nhat) ld :

40N n; 80N n; l20N n; 240N I.
(D) Viet gi6 t4 cira hai luc t6c dung l€n vAt

thf hai

n.

7KuAI\ll..<litlitT l,-lll'r 
ffiot

Zuxg
F, F'
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l.l0 \f6t chiec xe k6o
mQt thDng hing
ch?y vdi van tdc
khOng ddi Sm/svdi
m6t luc 115N.

(A) LUc thing dung
do xe k6o tdc dung
l€n mat dat ld 1500N. Luc tiic dung cria mat dat lOn

0N tr ; ll5N D ; 1500N tr ; l6l5N n.
(B) LUc tdng hqp t6c dung lOn rhirng hdng :

0N n; l15N n; 1500N n; 1615N D.
(C) Luc ma s6t cira mat ddttdc dung lOn thirng hdng

xuong phfa du6i I ; vd phia trudc I ; vd phfa sau

(D) Luc nhy c6 d0ldn :

0N I; ll5N !; 1500N n; l6l5N tr.
2.tr C:ic vAt A vd B dang dung y€n ; vAr C vd D dang chuydn d6ng thing

ddu ; vAt E chuydn d6ng trbn ddu. X6c dinh gir{ tri cira luc F (ndu c6
thd) trong m6i trudng hqp. 86 qua luc ma s6r.

B .NT*-r- a

25N

5N
2.12 Chon cAu tri ldi ttring

Mot ngudi dfng tr0n m6t can lb xo dat rrong rhang mr{y. Ngudi ta s6p
xep chi so cta cAn theo thf tu giAm ddn trong cdc trudng hop sau :

a) thang m6y dtnrg ydn

b) day treo thang m;iy bi drlr (thang m6y roi tu do).

xe k6o :

c6 chidu hudng :

n ; lOn cao !.



c) thang c6 gia tdc hu6ng lOn.

d) thang c6 gia toc huong xudng.

e) thang chuydn d6ng vdi vAn toc khOng diii.
(A)a,b,c,d,e; (B)a,c,e,d,b; (C)b,e,d,c,a.
(D) e, a, b, c, d; (E) c, avde, d, b.

2.13 Chon cAu tri liri thing Dring Sai

(A) Trong luc cria m6t vAt lh t6c dung cira Triii Ddt lOn vAt. n n
(B) Khi vAn dung dinh luAt K0-ple cho c6c hdnh tinh ta tr n
ludn c6 thd coi khdi luong cfia vAt tap trung tai mot didm .

(C) Gi6 tri gia toc g thay ddi tU vAt ndy den vAt kh6c . n !
(D) Gi6 tri gia tdc g sE ld chinh x6c nhu nhau tai moi noi

neu Tr6i Dlt khdng quay xung quanh mlnh n6. n n
(E) Luc hap d6n cfra vAt A t6c dung lOn vAt B lon hdn n n
luc hap dAn cria B lOn A.
(G) Hai vAt s€ kh6ng tdc dung lOn nhau nfa khi kh6i tr D
lugng cria vAt nly nh6 hon khoi lugng vAt kia 100 ldn.

(H) Phuong trinh x6c,clinh luc hap ddn gifa vAt A vd B lh : tr n

F=G*olu.
f'

2.14 (A) Hay vidt gi6 tri crja gia tdc g 0 tren bd mat Tr6i DAt vho 6 sau :

(B) Bidu thrlc dd tinh gi6 tri cta gia t6c g tren bd mat Trr{i Ddt lh :

GMr/R2 E; GM'/R tr; GmMr/R2 n; G/R2 tr.

Vdi G li hang s6 hAp d6n, M, le khdi lugng Tr6i Dat, R ld br{n kinh

Tr6i DAt, m ld khoi lugng cria vAt.

(C) Ndu khoi luong Tr6i Dat gifr khong ddi va b6n kinh Tr6i Ddt
giim di hai ldn thi trong lugng cria vAt tren bd mit Tri{i Ddt lh :

tang gdp 2 ldn n ; ung gap4 ldn n ; gi6m 2 ldn n ; giim4 ldn tr.
(D) Dd giAm trong lugng cira vAt di mOt nria cdn dua vAt lOn m6t dQ

cao bang :

R tr; Ri 2 D; 0,414R n; 2R n.

2.15 l) Tr6i Dat ci{ch Mat Trdi 146.106km. Khoi lugng cria Tr6i Dat ld

-5,98.1024kg, khdi lugng Mat Trdi lon gap 329000 ldn khdi lugng

Trdi DAt. Lgc hap d6n gifra Mat Trdi vd Trr{i Ddt ld :
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(A) 3,5.1022N r ;

(C) 3,81.10 7N n;
(B) 1,5.1022N n ;

(D) 4,06.10-53N [,
2) Ir{6t €lectron o ciich mOt pr6t6n 0,5.10-r0m. KhOi luong cua

€lecrron ld 9.1i.lo-rrkg, khoi lugng cria pr6t6n lon gap 1835 ldn
khoi Iuon_e €lectron. Luc hdp d6n gifra €lectron vd prOt6n Ih :

r.{i -1.06N n; (B) 4,06.10-47N n;
rCr 3.81.10-7N tr ; (D) 3,62.1022N n.

2.16 Chon cAu trAldi ifting Dring Sai
(A) Dd gilr cho m6t vAt chuydn ddng thing ddu rrOn mat n n
nam ngang hodn toin nhdn cdn phii tr{c dung m6t luc lOn
r'0t niy,
(B) Dd gifr cho mOt vAt chuydn dOng trbn ddu quanh m6t n n
truc kh6ng c6 ma sdt cdn phii t6c dung luc l€n vAt.

(C) Vecto vAn toc ctra m6t chuydn d6ng ld khOng ddi khi n n
d0 ldn cfta vAn toc ld khOng ddi cbn huong cia n6 c6 thd
thay ddi.
(D) Khi mOt vAt thay ddi huong thi n6 dd bidn ddi chuydn n n
dQng.

(E) Chi c6 c/erc vAt chuydn d6ng c6 qu! dao thing thi mdi n tr
c6 thd c6 vectcr vAn tdc khOng ddi.
(G) Gia toc hudng tam c6 huong kh6ng thay ddi khi qu! ! tr
dao chuydn d6ng ctra vat la trdn.

2.17 MOt hdn dr{ chuydn d6ng theo mOt qu! dao trdn, b6n kfnh 2m, v6i
vdn tdc l5m / s . Gia tdc huong tAm c6 giii tri :

7,5m,ts2 !; ll,Z5m/s2 l; l5m/s2 n : 112,5m/st n.
2.18 MOt bdnh xe bdn kfnh 0,25m quay vdi vAn toc 500 vbng rrong m6r

phrit.

(A) Thdi gian cdn thiet dd biinh xe thuc hi0n m6t vbng quay (chu ki) :

0,002s n; 0,002ph n; 0,12s n; 0,24s n.
(B) Tdn sd quay li :

8,33 tr ; 8,33H2 n; 8,33s n.
(C) Van tdc cfia m6t didm rrOn vhnh bi{nh xe :

2.62mls n ; 2lLmls n ; 106m/s n; 13,1m/s !.
(D) Gia toc hu6ng tam cd gi6 tri :
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3-1,3m/s2 n; 180m/s2 D; 686m/st [; 18000m/st X.

2,19 H6y tim c6c luc d6ng vai trd luc huong tAm trong m6i trudng hqp vd

didn vdo c6c 6 sau :

MOt hbn dd duoc bu6c vho mOt
ddu dAv vd ouav trdn

Mot 0t0 luon ch6 duong vdng vdi
vAn toc khOns ddi

Mat Tring quay trbn xung quanh
Trdi Ddt vdi chu ki ld 28 nsdv

Mot vat drmg yOn tr0n bd mat
Tr6i Dat vd quay cDng v6i Tr6i
Dat quanh truc cria n6

2.20 Chon cAu tri ldi ttfng Dring Sai

(A) Luc li tam lh mOt luc tubng tugng chi tdn tai doi vdi n n
ngudi quan s6t drlng trong hq quy chieu quay.

tB) Luc li tam luOn hu6ng ra ben ngoii tAm quay. n n
(C) MOt con ru6i dtrng yOn tr€n m6t bdn quay trbn sE n n
khOng cim thay bdt cri luc nho t6c dung lOn n6.

(D) Khi dat mQt ddng xu l€n m6p m6t c6i dia dang quay n n
vdi vAn toc 78 vdng/phtit thi n6 bi vang ra bOn ngohi. Di6u
d6 chrmg t6 rang luc ma srlt lon hon luc li tAm cdn thiet dd

ldm quay ddng xu cDng vdi dia,

(E) Khi dat ddng xu vdo mm mOt c6i dia dang quay, d6ng tr n
xu duoc gif tr€n dia vi quay cing vdi dia. Didu d6 chrrng t6
r[ng khOng cbn luc li tam t6c dung l€n ddng xu nfra.

2.2I Trong h)nh bOn, day AC cing nhd treo
m6t trong vAt 50N.

(A) Ngudi ta cat dAy tai B. Dd ldm doan
day BC cang nhu cfr cdn phii tdc dung
vdo ddu B mOt luc :

50Nnr25N[;0N[].
(B) Khi t6c dung luc vho ddu B dd lhm
cang dAy nhu cfr thi luc cang ndy cci

thay dtii theo vi ti c6c didm tren dAy khOng

c6! khOng I
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iCt Tai C, luc cria tudng tr{c dung l€n dAy lh :

50Ntr; 25Ntr; 0N!.
2.22 C6 m6t h€ thong nhu hinh v6 b0n. C6c vAt 1 vd 2 c6

khoi luong 0,5kg vd 2kg.

(A) C6c ngoai luc rdc dung len vat 2 le :

- trong luc 20N n
- luc cang dAy ti{c dung lOn vAt 2 n
- trong luc 5N n
- luc t6c dung cria rbng roc tr Pl

(B) Vat 2 chuyen dong hudng xudng dudi. Luc tiic
dung cira dAy l€n vAt 2 s€ :

nh6 hdn 20N n ; ldn hon 20N n ; bang 20N tr
(C) Luc cfra dAy t6c dung l6n var 2 le :

bang D lon hon n nh6 hon n
luc crla dAy t6c dung lOn vAt L

rD) X6t vAt 1, luc r6c dung cria ddy l€n n6 ld:
ngoai luc n nOi luc n
(E) X6t ddi vdi rdng roc, neu b6 qua khdi lugng rbng roc thi sd ci{c
ngoai luc tiic dung l6n n5 ld :

khOngn; m6tn; hai E; ban
2.23 Bing dudi day cho bidt su phu thu6c cria chi€u ddi luc kd ld xo theo

d0 ldn cua trong luc cija vat treo vdo n6.
(A) Hay didn vdo c6r rhrl ba trong bing d6

Chidu dbi L
(cm)

Trong luc
(N)

D6 ddn cua lb xo

(L-Lo)
6,0

6,3
65

7,0

8,0

8,9

10

0

0,5

1,0

2,0

4,0

6,0

8,0
(B) Ve d6 thi dd bidu dien
ii chidu ddi ld xo theo dO lcrn cua trons luc cfra vAt.
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ii) dO ddn lb xo theo d0 lon cfia trong luc crja vAt.

(C) Hai duong d6 :

lai gdn nhau n ; di ra xa nhau n ; song song vdi nhau n.
(D) DQ doc crla hai duong ndy ld :

2cnlN n; 0,5cm/N l; 0,5N/cm !; 4cm/N tr.
(E) Khi ld xo c6 chidu ddi 8,4cm thi d0 ldn cta trong luc cira vAt :

l,4N n ; 2,lN !; 4,8N n ; 5,8N n.
(F) MOt vAt c6 trong luc 2N duoc treo viro ld xo. Cdn phAi thOm vho
m6t vAt c6 trong lqc ld bao nhi€u dd ld xo ddn thOm m6t doan li
l,5cm.

lNn; 2Nn; 3Nn; 4Ntr.
2.24 MOt chidc thuydn duoc k6o vdo bd bang truc k6o. Tai thdi didm khio

s6t dAy k6o thuydn ldm thinh g6c cr vdi mat nudc vd vAn tdc cria

didm A rren day k6o hic d6 le ;. Ki hieu van tdc cria thuydn tai thdi

cliem khAo srit ld il.

X6t c6c bidu thrlc sau, trong d6 v = lil , u = lJl

(A) Khoanh trdn vdo ddu * fng vdi bidu thric dfng
*u=vsina; *u=vcosc{, ; *u=v/sinq. ; *u=v/coso.
(B) Neu thuydn c6 khdi luong 50kg vh truc k6o thuydn vdi mOt luc
kh6ng ddi 500N dudi m6t g6c cr bang 600, khi d6 thuydn chuydn
d6ng vdi gia tdc :

om/s2 n; 10m/s2 n; 5m/s2 ! ; g,5m/st n.
2.25 Chon cAu tri ldi sai
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(A) Khi x6t chuydn d6ng trong he Mat Trdi, luc hap ddn giira Tr6i
Dat vd Mat TrAng coi lh n6i luc.

(B) X6t h€ gdm c6 Triii Dat - Mat Trang, luc hap dAn giira Mat Trdi
vd cdc thi€n the khic cci lh n6i luc.
(C) Xdt rn6t khoi lugng chdt l6ng, c6c luc tdc dun_q -si a ciic phAn rri
cau tao nen chat long ld c6c ngoai luc.

(D) Xet n.iOt toa crja dodn tlu ch6 hdng, ciic iuc tdc dung cua thanh
ndi c6c toa lh cdc ngoai luc.

2.26 Trong cdc he sau, ngudi ta tinh ddn ci trong luc vd luc ma sdt t6c
dung l€rr vat. Hey ditln tat cA c6c luc tdc dung lOn vat dfng yOn A, B,
C. vi len rit chuy€n dong D.

2.27 MOt thang mdy chuydn d6ng tir rnlt dat xudng mOt gidng sAu 150m,
khdi hAnh kh6ng vAn toc ban ddu. Tron-e 2/3 quang duong ddu ti€n

thang m6y chuytin d6ng nhanh cldn <idu vdi gia tdc 0,5m/s2 ;trong
l/3 qudng duong cbn lai thang mdy chul,dn dong chAm ddn ddu, tdi
d6y gieng vdi vAn tdc blng khdng.
(A) Van tdc tOi da md thang m6y dat duoc ld :

5m/s n; 10m/s n; 25mls [; 40m/s n.
(B) Cfrng bdi todn tren, gia toc chuydn dong cua giai doan sau cd giilr

tri ndo sau dAy (chon chidu duong huong xudng ducri).

0,5m/s2 []; -0,5m/s2 n; lm/s2 n; -lmls2 I; -2rnls: n
(C) Ndu khoi luong thang mriy li 50kg, trong giai doan ddu, luc md

dAy c6p treo thang mdy tfic dung vho thang m6y li ( g = l0m / sr .1 :

500N tr; 25N n; 475N tr I 47..5N n.
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B. DAP AN

2.1 Cau (A)

2.2 tA) sai ;(B) sai :(C) sli :(Di sar :(E) clung.

2.3 Chon (D) : 3-.1 .

2.1 (A) 2nr/sr ;(B) 1.6N.

2.5 (A ) 'lnr / sr : (B) lnr / sr .

2.6 r..\ r iit : (B) r r.

2.1 Chr :o cua can chi luc cua ngudi tirc clun-rl l€n can :

F=P+ma=936N.
2.8 Clri so crla luc ke chi d0 l6n cia luc cirng dAy :

T=48N.

2.9 , \ r Gi.r toc cua h0 ba khoi niy, li .lnrlsr.

Iir Luc cane diry tdc dung l€n vat thir ba (rrhri nhit) : .tr0N .

Cr Luc clrn_r dAy tdc dung lOn vAt thfinhat (ldn nhit) l): ll()N.
Dr F,=-10N;F,=120N.

i.-\) l-500N;(B) 0N l(C) ve phfasau:(D) ll5N.
{,.\) F=25N ;(B) F=2N :(O F= lON ;(t)) F= I l.5N l(tl) F=0N
Chon (E) : c, a vi e, d. b.

t.{)ddng;(B) dLing;(C) sai ;(D) sai ;(E) sai : (G) sai ;(FI)dung.

( {) g = 9,8m /sr , (B) GMr /Rr ; (C) rang gap -1 lin ; (D) (.).4l4ll 
.

:.15 ,,\) 3.-5.l0rrN ; (B) 4,06.10 +rN.

:,16 r.{)sai :(B) dung;(C) sai ;(D) dring:(E) dfrng: (G) sai.

:,1- Ill.5m/sr.

I lr \r 0.12s ;(B) 8,33H2 r(C) l3,lrn/s ;(D) 686nr/sr.
I lv

Ll0
l.tI
:.t:
t. 1.1

't tl
-.1{

\ltit hdn dii duclc buOc vi\o ntOt

.1.iLr dav vd cluay trdn

i.
i Luc tlrc rlttrtu. cr.rLr tllil
i

I

I'- |lcn non dil i

l0 vi\\1.,t ti t0 lucrn ch6 dudng Luc rna sr'rt giLia lrfnh xe 0

97



MIt Trang quay trbn xung quanh
Trr{i Dat vdi chu ki ld 28 neiy

Luc hap d6n gifra Trdi Ddt vd
Mat Trans

MOt vat dtnrg y6n rrOn bd mat
Trdi Dat vh quay cDng vdi Tri{i
Dat quanh truc cfia n6

hap dAn gita Trrii Dait v)Luc
var

'?.'

2.20 (A) drin_e ; (B) dring; (C) sai; (D) sai ; (E) sai.

2.21 (A) 50N ; (B) kh6ng ; (C) 50N.
2.22 (A) trong luc 20N ; luc cang ddy tric dung lOn vAt 2.

(B) nho hon 20N , (C) bang ; (D) ngoai luc ; (E) ba.

2.23 (A)

Chieu dbiL
(cm)

Trong luc

(N)
D0 din

cua ld xo

(L - Lo)

6,0

6,3

6,5

7,0

8,0

8,9

l0

0

o5

1,0

2,0

4,0

6,0

8,0

0

0,3

o5

1,0

2,0

)q
Aa

c[s\

A s
\ I

02168
(C) Hai duong d6: song song vdi nhau.
(D) 0,5cm/N ;(E) 4,8N ;(F) 3N.

2.24 (A) u = vcoso ; (B) 5m /s2.

2.25 (B) sai : (C) sai.
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10m/s ;(B) -1m/s2 ;(C) 475N.

2.26

2.27 (A)
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CHTl)\(; III. TINH HOC

r. KrgN rHuc co BAN

l. CAn bang cua vAt riin dudri t6c dung cria hai luc
. Vat riin ld vit c6 kich thucic dhng ke vl\ hdu nhu kh6n-e bi bien clang

dLrdi t/rc dung cua ngoai luc.
. Muon cho rnot vit rin chiu tic dung cua hai luc 6 trang thhi cin

bring th) hai luc phrii truc doi :

Ft+F:=0.
. Trong luc cua vdt rin c6 gii la dudng thnng dLing. hu6ng xuong

duc-li vi\ clat ctmOt diern xdc dinh gin vcri vdt goi li trone t(it?t cua vat.

. Khi mOt vAt ran treo vlo diiu mOt scri day mdm o trang thdi cen
bang. rhr ciay treo trung voi duong thang df'ng di qua trong tarn G crla vat vi
do lon cua luc cing T bang do lon cua trong luc P (trong luong) cia vat.

. Khi dit vAt r6n l€n -eid dd nlim ngang th) gid dd tirc dung phrin luc

N le''' vet, N truc cloi v6i F.
. Di()u kiln crirt lrrittg ciiu ntot t'tit t'tin cti nttit t'ltrin r1l' l) duclng thing

dung di qua trong tirnr cua v4t g4p mit chin de (nrat chin de li hinh da gilic
ldi nho nhat chua tat c/r cric di€n tich tietp xr-ic cua vat vdi giii dd). N1uon trtng
n.ruc vfrns ving cria vat thi ha thip trong tanr vi tiing diOn tfch mat chAn de
cLra Vit.

2. Cirn bang cria vat rdn dutli tfc dung cua ba luc khr)ng song song
. Qu)' tuc t6ln,e, hop hui ltc tk)rtg tluv .

Muon tiing ho.p hai luc c6 gid ddn-r quy thi trucic het ta phiii trucn hai
luc d6 tren gi/r cua chLing d€h di€nr ddng quy rdi /rp dung quy tic hinh blnh
hinh de t)nr hop luc.

. t)iiu kiIn cin bting ciiu nfit vttt rrirt cltiu ttit'drrrtg criu lxt lryt'klting
roi rs rr)/r! /r) : hop luc cua hai luc cin birng vdi luc thf ba.

F' *F, *F, =d ;

didu kien niy ddi hoi ba luc phdi dOng phing vir ddng quv.

3. ('an lling cua vat riin du6'i t6c dung cua ba luc song song
. Qt,), ttir' lutp hui lLrc so/i,q ro/r,q t'ttng, t'hi(u :

- Ho-p lu'c cua hai luc solt-q song cilng cltieu la ntOt luc sotrg song

cirns chieu r'(ri hai luc vl c6 dO ldn bang tdng c6c dO l6n cua hai luc ay.
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- Ci;i cua hop luc chia trong khoting ciich gifta hai
tir.rnl: pirin thinh nhlrng doan ti l€ nghich vdi dO liin cua hai

gid cua hai
luc ay.

,lLtaF=Fr+F:.

Fd.
_ =. (chiatrong)
F' dl

, Plttitt tit'lt ntr)t ltc F tlfirtlt Fl

i;,ii lrft Ft. Fz Jo/rg .r()/lg t'ti'i F tLi'c li
tlnr hli luc F, r'ir F: song son-e vI c6

'';lr',1.' lu. lu F. Co vo so cich phan tfclr
nrot luc di cho.

. Quy tac lrc4t lrui lLn'.rolr,g ro/rg ngrkt('r'ltiiu:

- Hcrp luc cua hai luc son-q sons rtgudc chidu Frui F: l) m6t luc F
sor.ls song. cirng chidu vdi luc lcin, co d0 l6n bang hi€u c6c dO ltln hai luc d6.

- Gial chia ngoli khodng circh giira hai giii cira hai luc thirnh phdn

th)rrh nhlrng doan ti l€ nghich vdi hai luc d6.

luc

dr

F=Fi-4 (F,tF,)

F, d,
l= . (chiangoai).
Fr dr

.,:
' Ut(ll Kl(ll ( (lll l)(llI.q ('ll(l Itll l'Llll (ll((ll t(l( 

1.'

,l t1rt,q t utt ltu lt.ft .l()ii,q J()ii{ I"t. f : r'r) F-r lir hop

cua lrai luc birt ki phdi clin ban_g rrii luc thfi ba.

Fr +Fz *F, =d.
Didu ki€n nly dbi hoi ba luc d6 phii dong phirrr.

4. CAn bang cua vAt riin c6 truc quay co dinh

. Momctt ciu ltt' F do'i v1i trryr'quut'ld clai luong dac trung cho tiic
rlung litnt quay cia luc quanh truc ay r.,ir duo-c do bing tich dO ldn crja luc vdi
clnh tav ddn.

M=Fd.
(cdnh tay ddn d (cbn goi li ta1, dbn) li khoang cdch tir truc quay tdi

gid cua lucl.

Dcrn vi mornen crja luc lI N.m (niutcrn.m6t).

'Ngiu /rrt'lh h0 hai luc F, vii F: song song, nguoc chidu, c6 cirrg
d0 l6n F. Momen cfra ngAu luc tdc dung vho vat c6 tdc dung lim quay vAt vd

Hlnh 3.2

l0t



c6 d0 ldn bang tfch cira do lon F cta mOr luc vd khoing c6ch d gifa hai gi6
ctiahailuc: M=Fd.

. Muon cho m6t vAt c6 truc quay co clinh ndm cAn b6ng thi tdng
momen crja c:ic luc c6 khuynh hu6ng ldm vat quay theo chidu nguoc lai.
(c1uy tdc momen).

5. Cric dang cAn bang
. C6 ba dang cAn bang : can bting bi'n, r'an bdng kh6ng bdn, can

bcing phi€m dinh.
. Khi k6o vAt ra khoi vi trf cAn bing m6t khoAng nh6 rdi thi ra, mh

trong luc cfia vAt c6 xu hudng :

- k6o n6 tr6 vd vi tr( cAn bang, thi d6 ld vi rri cAn bang b€n.

- k6o n6 ddi xa vi trf cAn bang, th'i d6 li vi tri cAn bang kh6ng bdn.

- giff n6 drnrg y€n d vi tri mdi bdt ki, thi d6 l]r vi trf cAn bang phiem dinh.
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II. BAI TAP TU LUAN

A. BAt rde vi or-t

\lot rat nAng duoc treo vdo giri dd bang hai day khoi luong khdng
ding k€! vd khOng d6n AB vd AC hqp vdi phuong ngang g6c

o.r =60(' vd cr, =450 nhu tr€n Ffinh 3.3. Tfnh khoi luong lon nhat

cua vAt treo. Cho bidt day treo chi chiu du-o. c luc k6o tdi da (md

kh6ng bi drn) bang 150N. Lay g = l0m/sr

Gidi

Ki hiOu T,, Tr li luc cing cua ciic diy
treo AB vd AC t6c dung l€n di€m A. Didm
A cbn chiu tdc drlng cua trong lqc

P ( P = mg ) cfra vAt. Didu ki€n d€ A dung

cAn bang lh :

P+Tr +Tz =0 (l)
Chieu phuong trinh vecto (l) len c6c truc
Ax nam ngang vd Ay thing d(mg, ta c6 :

T, cos 0z - Tr cos cr, = 0

-P+T, sinct, +T, sin0z = 0

TU d6 suy ra (thay cr., = 600 , c: = 450 ) :

T, =Tz Ji veTr= -+-_ ., 
J7(.6 * r)

Ta thay T, > q, mh theo de bAi \,,* = i50N.

Hinh 3.3

(3)

(4)

(5)

2.

Tir d6

Suy ra

r50(.,5 + r)ffi_,, =--#=20.4kg.
,/g

\Iot thanh AB ddng chat ddi lm, kh6i
luon-e mr = 10kg duoc dat nam ngang

#^P'u^=150'
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tl'llnh 3.-5 t

Pr'
lr, , -- p, ,. -- 

t 
' = 'lltS \Ll; rlt

1)

P,.r = Pr,, i,t,rn.-

Ap tlLrng quy tilc hop luc song

\()ns ti.r tlrn duOc luc ndn F:n u)

P:u clo F: tirc dung l€n giir clci

tli AvirB:
I),., + P,u - P, = ilt:g = 200N ;

l:r=!P -11q0-S]=lP,,, CA

suy ril

l0n lrai gili clit tai A vir B. Ngudi ta nt6c viro diern C cua thanlt
( AC =(r0crn .1 rnOt vat nirns khoi lrLtrng rn) = 20kq. Tfnh luc n6n I€n

lrrri r:iri tltr. l-i1 S = I ()rrr / s: t Hirrh 3.-lt.

Gidi

Ciir'r c10 chiu lLtc nin clo tirc ciung cua trong luc F, cua tlranh(cJat tai

trong tlinr G) \') cua trong lLrc F: cua vat nirng (clnt tai C). V)
CA = GB(thanh cting cirat) n€n tlreo quy tic hcrp luc sone song, luc
rre,r F,.r ,,i F'r, do Fr thc clung l€n giir cld tai A vir B c6 dO ldn

tt C

P,^

P.

603
)

P:^ =iP:e'
_t

l'tl d6 Pta = 80N I P.o = 120N.

Do d6, luc 6p lOn giri cld tai A vir B lir :

P..r = Pr.r * Pt,r = -50 + 80 = l30N ;

Pr, = Prg * P:' = -50+ 120 = 170N.

('ltti .i':Cti the girii tlreo crich khric. Triroc rierr ()rrr hop lrrc P .u,, F,

rrvr F:' -p=F, +F:. rE thri'v hop tuc F c6 clc) lrin p= l-50Ndalt tai
t70

ilie'm cich A 
=-cnt. 

si,llr clo phin tfch P thiinlr hai luc song soltg
3

Il.r vir Fr, c6 clidnt dAt tai A vi\ B.

llrl' xlic dinh vi tri trong tant cult rnOt biin kirri loai rrong ddng chat
irrnlr tron blin kfnh R = 2a tAn.r Or bi kho6t niat mOt mAu hlnh

r uons canh a tarn O. nhu trOn Hinh 3.6.

1)r,)

tlinh i.5

l()-l



Gidi
Bin mong d6ng chat nOn khoi luon-q (vi)

trong luong) ti le v6i di€n tfch. Ki hieu P,,

Sr ldn lucn lir tron.e luong vi di€n tfch cua

blin hlnh trdn chua bi kho6t; P:,S: li tron-e

lugng vd di6n tfch crja phdn hinh vu6n_s bi
kho6t ra ; O, vi O, li trong tam cira chLing.

Bdn kirn loai bi kho6t c6 trong lucrng P = Pr - P, . Do d6 ta c6

lr)nh dLrng tai O, cti luc Fr hu6ng xuong duiii. tai O. co luc

hurrng len tren vi hop tuc F = Fr + F: cri iiient drit li trong tiirn O
biin kirn loai (H'inh 3.7). Ap clung
quy tric tOng hop hai luc song song
nguoc chidu ta thay di0nr dat O

cLra hrrp luc F o b€n ngo)i rloan

O,O, vi o grin O, (gdn di€m dat

luc cti cudng dfr ldn hon), ta cri :

OOa 
= 

P, _ S, 
= 

nRt 
=4trOO, P, S, la - -"

OO.*OO, =O,O,

I-llnh 3.(r

brin kirn loai nam tren ban

t.

q

Su1 ra OO, = .-j. : trong tint cua2\4n-ll
kim loai. rren dudtg O,O, , cdch O,

rnOt cloan .-1 ..
2\4n - l)

Thanh AB ddng chat dii AB = 60cm,
khoi luong mi =2kg duoc -eaur vi\o

rnot bfrc tudng dfng than-e brri brin ld
B : dau A cua thanh treo m6t viit nan-[

khoi tucrng nt, = 2k,e vi) cluoc eif cAn

bing nhd soi diy AC narn ngang c5
ddu C cOt chnt viro bfc tutrng. circh B

cloan BC = 30J2cm (Hlnh 3.8). Xirc

dinh ciic luc tiic dung l6n thanh AB. Lay

tne

F,

cua

F

tl

=-
1

:1.

_,
N1

B

Fllnh 3.8

-q=l0m/s2.

r05

[)'l

Hlnh 3.7



ci.*o:
"z u+.

'€t,

Gidi

Cric luc tiic dung l€n tharrh AB Ia trong ruc F, crja thanh dat tai trung
didm O cua thanh (P, =mrg=20N);luc cang iz cua dAy treo vat

dat tai A (T: =P: =ril:g=20N) ; luc cAng T cuadey ACdattai A ;

'i phan luc r cua bdn td dat tai B. Kf hieu N,, N, ld hai thdnh phdn

cua \: hudn-e theo phuong ngang vd phuong thing dung (H)nh 3.g).
Muon cho thanh AB cAn bang phAi c6 :

ha)'

Pr+t:*T*N:d,
vd iip dun_e quy tac momen (doi v6i truc di qua B) :

M(T)=M(Pr)+M(P2),

T.BC=P,.BH, +Pr.BHr.

Ttd6 N=

(1)

(2)

(3)

\f BC:30V2cm, AB = 60cm n€n ram gi6c vu6ng ABC le tam gi6c

vu6ng cin, g6c q, = 450, AC = BC = 2BH, = BH, : do d6 tir (3) suv ra :

t=&+p. =30N.2-
Chidu ( l) len truc nam ngang vi truc thing clung :

-T+N':0;-P' -!*Nr=Q.
Suy ra Nr = T =30N ;Nz = P, *T, = Pr *Pz =40N.

+ N; = 50N. Phin luc N hqp vdi rudrng g6c B md :

ranB-+=+ suyra 0=37(',.'N24

(4)

MOt khf c 96 trbn ddng chat brin kinh R = 0,1m
c6 m6t ddu phing vd ddu kia duoc ti€n thinh
h)nh bdn cdu tim O (b6n kinh R). Dat khfc 

-e6l€n mat bdn nam ngang sao cho dinh H crla
phdn br4n cdu nam d tren mAr bdn (Hjnh 3.9).
Hoi mudn cho khric 96 c5 cAn bang phiem dinh
thi chidu cao h cria phdn h)nh tru cria n6 phii
bang bao nhi6u ? Cho biet trong tdm cfia rn6t
vAt ddng chat hinh b6n cdu brin k(nh r ndm trOn

truc crla vAt ciich dinh b6n cdu mOt doun I.
8

H

Hlnh 3.9

Nf+Nl
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lo'

Gidi
Brn diu. khi khfc gQ drrng cAn bang truc ddi
rrms cua no huorg thing drrng. Ta nhan xdt rang,
khr dar nhe rat ra khoi trang thdi cAn bang dd
truc dOi rtrng cua n6 nghiOng m6t g6c nh6 so vdi
r r tri ban ddu thing Oung ttr'i dQ cao tAm O cta
phan bdn cZiu khOng thay ddi (lu6n lu6n cdch mit
b)n mOt doan b[ng brin kfnh R). Vi vay, dd khfc
-e6 cd cAn bang phidm dinh phdn h)nh tru cria
khuc 96 phii c6 chidu cao h sao cho trong tAm
cua toiin bO khric 96 nam dring tai O (Ffinh 3.10).
Ki hi€u O,,O, ld trong tAm cfia phdn hinh tru
taco:

oo, - ol' =l;oo, =oH-o,H=R-+=+ (l)'2288
Didm dat cua trong luc Fr (phdn hinh tru) vd cua trong luc F: (phrin

bin cZiu) lh O, vd O. , vir theo tren. dirfm dat cfia trong luc F cfra

toin b0 khric g5 1F = Fr + Fz ) phrii nam tai O. Vl khric 96 ld dong
chdt, nen khoi luong vh do d5 trong luc, ti le vdi tho tfch.

Ap dung quy tac ho-p h1c song song ta c6 :

H

H'inh 3. l0

vI phdn b6n cdu,

oo,_P, _
oo, P,

Mat kh6c theo (l) :

h
oor=t-
oo, 3R

8
AL^

TU (2) vd (3) ruy ra , l
3R

nR2.h 3h

tt=
ml

l 1^*' 2R

(3)
4h

3R

R
t-

\]Z

(2)

2R
= * tutra n=

Nhu vAy muon cho khric 96 cd cAn bang phidm dinh, chidu cao cfia
phdn hinh tru phii bang 7,1cm.

107



3.1

3.2

3.3

3.;1

B. BAI TAP AP DUNG

IV0t thanh nhc AB diri 60cnr c6 clliu
B clucrc gin rdi buc tudng clung
thang. cdn cldu .\ ducrc treo viro ciri
tirnh C' hriuis :tti tlrir AC dii l.2rtt
sao cho thanh nr.inr ngang. Tre o v)cl
A ntot \ +t ning khdi lutrng
rl = 20k9. Tfnh luc cirng cua dAy

AC vih luc ndn lOn thunh r\8. Bri
qua khoi lLrong cua thanh AB. Li1'
g= lonr/sr(Hlnh 3.ll).
Vet nang rn = l0kg cluctc buOc vio
truc O cua rndt rt)rrg roc nhci : rdng
roc duclc treo lOn trdn rrhd soi diy
ABCD vat qua rdng rgc. Tiic dung

l€n truc O mOt luc F c6 phuong niinr
ngang sao cho khi rirng roc clin bing,
phdn CD cua clAy theo hu6ng thling

rlfing cdn phdn AB lOcir gtic cr = 30o
so vdi phutrng than-s drnrg (Hinh

3.12). Tinh cto l6n cua luc F ra luc
crir-rg cia diy treo. Bo clua khoi lucrng
cua diy treo vir rr)ng rQC. Lay'

g = lOrn/sr.

Treo vAt niing khoi luo-ng nr - l-5k-s

vl\o trung di€jnr C cua day AB co hli
dliu gan vi\o trdn nh) nhu tr€n Hlnh

3.13, khi d6 gcic BAC=cr. Tirrh luc
ciln-q cia cdc doan dey CA vi CB.

Xet trudng hilp u = 300 vir o = 4-50.
TI'uirrlg hop rrrur diy de bi rtLit lrrvrr.

Lil g=lgttt/sl.
Nlr)t ban kinr loai mong ddng chat c6
cliin_e doi xung nl.ru o tlinh 3.14. Cho
biet AB = 30cm i EF = AD = lOcnr :

IM = ilOcnr : EH = -50cnt vii
IK = 20cnr . Hiiy' xiic dinh trons tarn
cua biin rndng.

FIlnh 3.1-l

B

I.' C
C)r:
o:

G

Hlnli 3.1 I

t08

lJlnh -1. l-{



tad

-r.:
-l-iranh kirn loai AB ddng chat cldi lnl
khOi luorrg m = 6kg duoc dnt l€rt giri

dd t1i O, r'tii OA =2-5cm (H'inh 3.1-5).

Treo vdo clliu A vd didnt C cua tltatrh

(AC =75cm ) hai vlit ning ttt, = I6kB

vir r.r-r. dd he nam can bang. Tinh m.

vI luc dd l€n giii c1d. Lay g = l0rn/sr.

3.6 Thanlt ddng chat AB khoi lutrng nlr = 8ks ddi

l.lm. cri the qual' xuttg quanh B nhd'nl6t biin

ic gin vl\o bfic tudng dfrng tharlg duo-c giu
thiing bang nern ngang rrhd-. siri diy AC buOc

vio ddu A, ddu C cua diy budc v)ro dinh d6ng

vlo tudn-q cv vi tri BC = l,2m (Hinh 3.16). Tai

diem D cua thanh (AD =:l0crrl ) treo lnot vet

nrlng kh6i lucJt-ts Itt. = l2kg. Tirlh luc cang T

cua day AC, phin lq. 0 curt tr-rdrrg tai B v)

g6c F mi Q hirp vdi nrit tudng khi tlo. Lli'

u = l0ttt /s:.
Hlnh 3.16

3.7 Hai ddu mlrt bin nf,n.t

ngang dli I rn c6 gin rn6t
biin ld vi mOt rbng roc
nho. Thunh c16ng chat AB
dii lm khOi luong
rrr = 2kg co rliu A gaul

r io biin ld o mOt diu bin,
cr)n cliu B thi treo hai vAt

c6 khoi luong nr, - lkg vir

rn. = 2kg bing soi day BC vi soi dey BDH vlit qua rdng roc (Hlnh

3.17). H0 nim cAn bing. Tinh g6c hqrp boi thanh AB vir met bin.

Tirrlr tlo lon va hutlrg cul phiin lq'. Q cua IlRt birn tai A. Lay

lOnr /s- . Bo qua khoi lucrng cua diy noi vl\ rdng roc.

A cua thanh ddng chit AB dii 1nr khoi lucrng n'r =2kg co treo

mOt vat khoi luong m, = ikg nhd mOt soi dliy ADE vat qua rong roc

co ctinh R (cJoan AD c6 phu'crng thang dung nhutr€n H)nh 3'18);driu
B cua thanh ducrc gnn vito mOt bfc tudng di1'ng thing nhd nlOt blin 10.

Flirh 3. l7

l)=

3.8 Diiu

Hlnh 3. l5

r09



'a1

Dd cho thanh du-o. c gifr
cAn bang nam ngan-q

ngudi ta buOc vdo dr€m
C cua thanh
( AC = 80cm ) m6t vat B

khcti lugn_e m' . Tinh

m2 vd dO l6n cua luc

tdc dung lOn thanh tai

B. Ldy g = lQm /s2 .

3.9 MOt chidc rhang ddng chdt khoi luong
m = lOkg ddi 3m duoc dat dua vho m6t

bric tuong dring thing (Fllnh 3.19). Tinh
khoing c6ch 16rr nhdt gifra chAn thang
vd tudng dd thang khOng bi trucrt trOn
shn vd tfnh luc ti{c dung l€n ddu rhang
khi d6. Cho bidt h0 so cfia ma s6t gifra
tudrng vd thang vh gifa shn vd thang ddu

bing pr = 0,5. Lay g = lOm/s2.

3.10 MQt thanh s6t dAi AB=1,5m kh6i
lugng m = 3kg duoc gifr nghi€ng mOt

g6c cr tr6n mat sdn nam ngang bang
mQt sgi day BC nam ngang dei
BC = l,5m ndi ddu tr€n B cria thanh vdi
m6t bric tudng dtrng thang, ddu dudi A
crja thanh tua l6n mit sdn (F{inh 3.20).
H€ sd ma sdt gifra thanh vi mat sdn

t;
!: VJ
Dang 

-.-2
l) G6c nghiOng o phAi c6 gi6 tri bao
nhiOu dd thanh c6 thd cAn bang.

2) Tim c6c luc tiic dung lOn thanh vd
khoring cdch OA tt ddu A crja thanh

den g6c tudng khi cx, = 45" . L?iy

-e = 10m/s2.

3.11 Thanh AB khdng ddng chat dei
AB = lm , khdi lugng m = Skg, c6

ll0

C

o
A

Hinh 3.20

Hinh 3.18

Hnh 3.19

Hinh 3.2l



--^V
-

trong tam G c.{ch ddu A 60cm. Ddu A cia thanh duoc dua viro bric
tudng dung thing, con trung didm M cua thanh duoc buOc bang soi
day MC c6t vdo tuirng (Flinh 3.21). Khi thanh cAn bang n6 hop vdi

tudng g6c 600 vd CA = lm. Tinh h€ so ma s6t gifta thanh vd tudng.
lqc clng cta day treo vd 5p lqc cua thanh vlo tudng. Lay
g = 10m/s'.

3.12 Dat thanh AB ddng chdt ddi l,5m
khdi lugng m = l5kg lOn m{t bdn

nam ngang sao cho phdn AC d ngobi
m6p bdn ddi lm, ddu A duoc giti B
bang m6t soi dAy AD hop vdi thanh

g6c 60". Khi d6 thanh nam cAn
bang d vi tri nam ngang vI kh6ng
bi truot (Hlnh 3.22). Hiy tfnh : h0
so ma sdt gita thanh vI mit bdn ;

iip luc lOn mat bdn vd luc cang cua day

AD. LaY g = l0m /s2 .

3.13 MOt vat nang dOng chat hlnh h6p khoi luong
20kg, c6 thiet di€n thang ld hinh chftnhAt ABCD
(AB=a=40cm ;BC=b=28cm ) duqc dqt
tren mat bdn nam ngang nhu tr0n Hinh 3.23.

Tdc dung vho chinh gifra CD m6t luc F rheo

phuong nam ngang. Tfnh dO lrrn cfra F cld cd
thd lim cho var bi l€ch vi tinh h€ so ma s6t gi

d6. LaY I = lQnr /s2.

Dd ddy mOt thirng phuy khdi luong
50kg bdn kinh R = 40cm vuor qua
b4c thdm cao O,O, = 5
(h < 20cm ) ngudi ta ph6i t6c dung

vdo thirng m6t luc F c6 phuong
ngang di qua truc O cfia thing vd
dO tdn tdi thidu bang 500N. Tinh

3.14

H'inh 3.22

P

Hlnh 3.23

[a vAt vd mat bdn khi

o2

Hlnh 3.24

do cao h cua bAc thdm. Lay g = lOm /sr tFllnh 3.24).

3.15 MOt var rin ddng chdt hinh lAp phuong. khdi luong m = 50kg d4t
trOn mOt tam vdn nhdn (khOng c6 ma sdt) nghi0ng g6c cr so vdi
mit ngang. Dd giir cho vAt nlm y€n tr€n tdm vdn ngudi ta k6o nd

bang mdt Iuc F co phuong song song v6i mat tdm viin nhd mot

F
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soi dAy bu6c vi\o diern A hoac diern
D (Hinh 3.2-5) (ABCD chLia trong
tim G cua vit).

l) T)rn cl6 l6n cua luc F {phu thuOc

goc a ) r'i\ tfnh gid tri ldn nhir cr,,,

cua g(rc cr d€ I'it cdn nint can blng.

2) DiOu gi se xdy' ra neu 0 ) 0n, khi

buOc ciav cl A. v) cr D. Lay g = lOni / s:.
Hlnh -1.2-5

c. HUoNG oAru ctAr vA sap so

3.1 Thanh AB chiu rric O1n* cua lqc cang Tr (c6 d6 ldn bang

Tr = P = mg ), luc cang f cua dey AC vi phan luc cua tuirng N tai

B (Hlnh 3.1 I ). Vi AB n1m cAn bans :

Tr +T+N =0.

Vi T' vl T Odng quy tai A n6n hop luc

phuong v) ngutrc chidu v6i N , nghTa li hop

clen B vI clO ldn cLia F lil luc n6n
AC = l,?m = l?Qcm = 2.AB, n€n

sin [|[ = sincr = 
AB 

= 1,uu .r 61 = 30".
AC2

TirhinhvEtac6,T= T'-= P - tllg 
=2-llN.

cos ct cos cI cos cl

Vi N = F = Tr tanG = mgtiincr = I 15,6 = 1 l6N.

Cdc luc tdc dung l€n rdng roc li :

- Tronq luc P cua vat nans : Tl

-Luck6oF;
- Luc cang Tr cua phiin AB
cua dAy ;

- Luc clng T, cua phiin CD
(Tr =T').

(l)

P'= J1 + T phii cilng

luc F c6 huong tU A

Icn thanh. Ta thay

1?

n2

Hinli,1.26
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3.3

Rdng roc ndm cAn bang :

P-F-T, -Tr=d.
Chieu phuong trinh vecro l€n truc nam ngang vd truc thang dirng
tHlnh 3.16r. ta co :

F-lsincr=0;
-P+T,cosct+L=0.

Biet ! =T:, su), ra T, =I =a-JI€- =53,6N ;
l+cosc[

F=Trsino=26,8N.
Tai didm C c6 cdc luc tiic dung :

- Trong luc F cria vAt ( P = mg )

=- Luc cang Tr cua doan dAy CA vd luc cang Tz crja doan ddy CB.

DidukiencAnbang 
' 
F*i, *f, =d. (l)

Chieu (1) len truc ngang vd trr:c thang drfng :

-l coso+T2 coscr = 0 ; I sincx+T, sincr-P = 0.

mg
Suy ra

Ta thay khi a cdng

c)ng d€ bi dffi.

Khi a =300,T, =T:

Khi cr = 450 ,T, = T,

T _T _tl - tf -

nh6, sin cr

2 sin cr

cing nh6 thi Tr ;T, cbng lon vh d0y

- mg = i50N;

= # = lo6N.

3.4 Chia bin m6ng thlnh ba phdn ABCD, EFGH vh IKLM m6i phdn c6
dang hinh chfr nhAt. 01 ;O, ;O, cfrng lh didm dat ci{c rrong luc

F',Fr,F: cira ciic phdn d6. Do lon q,P2,P3 ri lc vdi cli€n tfch cria

c6c phdn ( Sr = 300cm2; Sz = 800cm2; Sr = 500cm2 ).

Trong tam O crla bAn ld didm dar cfia rrong luc F = F, + Fz + F: c,ju
toin bd bin.

Ap dung quy t5c hqp h,rc song song dd t)rn hop luc F,r = F, + Fz : hgp
luc ndy c6 d0 lfo P,, = ffirzg (vdi m1, = rnr + il2, ffir2 ti le vdi dien

rich S,r=Sr *S:=800cm't:die*dit O,. cua F,z xiicdinhboi :

ttfI lJSA.PPGTVL'10



'n, +,
'ct ''',

o,ro' 
= 

*t 
= 

St 
= 

5.

O,rO, mr Sr 3

Biet o,o, - AD + EH 
= 3ocm . tim duoc :

L

a

O,rO, = rO.; = l l,25cm, vd tir do

5O+?O
O,rO, = OrzOz +OrOr = 11,25. ; = 46.25cm.

Ap dung quy t6c hqp luc song song dd tim didm dat O crja

F=F'+Fz :

oo't 
= 

t, - 800 
= r suy ra oo, - o,ro-, 

=23.r25cm.OO, ffirz 800 r r 
2

TiI d6 tim du-o. c kho6ng ciich tit trong tam O ctia bAn ddn driy KL
bang :

TK
OOr+;=tt.l25cm.

3.5 Thanh chiu tiic dung : trong luc F tOat tai trong tam G lh trung di€m

cria AB, AG = 50cm ) ; trong luc Fr, Fz cua hai vAt ning treo tai A

vh C : phin luc N.

Theodidu kiOn canbang, tac6: F*F' +Fz +N =d. (l)
Ap dung quy tic momen (ddiv6itruc di qua O) :

M(Fr) = M(F) + M(F: ).

hay q.OA = P.OG + P,.OC ,

suyra *, =I]:9{=a'o9=5kg.,OC
TU (1) tim duo.c lqc Q dd l€n gi6 dd:

Q=N=P+q *P, =270N.
3.6 Day AC c6 khuynh huong k6o ddu A cia thanh l6n trOn, nOn luc n6n

cfia thanh AB vio tuong tai B c6 khuynh hu6ng l€ch xudng dudi. V)

vAy phin lUc Q cta tutrng t6c dung lOn thanh tai B sE hu6ng lOn

(Ffinh 3.16).

Di6uki€ncAnbangctrathanhAB: Fr+Fz+T*d=d (l)

tt4 88. PPGTVL1O
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Tlieo quy tec momen (doi vdi truc di qua B) :

\1(F: t - \1tF: t = M(Tl hay P,.BG + P2.BD = T.BH = T.ABsin a.

C li rrong tim cua AB, BG = + : BH ld doan thang vu6ng g6c vdi
z

AC:BD=AB-AD).
Theo dd bdi : AB =1,2m = BC, do d6 tam gi6c ABC vu6ng cAn, suy

ra cr=450.
Thay so tim duoc T = 170N.

Chieu ( 1) len truc Ox nam ngang vh truc Oy thing dung :

Tcoso-QsinB=g

-R-Pr+Tsincr+QcosB=6.

Suyra Q=144N;g=57u.
3.7 Thanh AB chiu tiic dung :

- Trong tuc F tOat tai trong tam G crja thanh) ;

- Luc cing T, cfra day BC 1 T, = P, ) ;

- Luc cang Tz ctta daY BD ( T, = P2 ) ;

- PhAn f U. d cfra bdn tai A.

Diduki€ncAnbang, F*T, +Tz+d=d (1)

(vdi I =Pr;1 =Pz).

X6t momen doi vdi truc di qua A : lu(F) + M(Tr) = M(iz ) , (2)

^AB / \ / \ ctp._cos(n _ cr) + p,.ABcos(n - o) = pr.ABcos-.
2'2

(Luu y rang AB = lm = AE n€n tam gi6c ABE cAn ; brin kfnh rdng
roc kh6ng d6ng kd, theo dd bdi).

Thay so ta du-o.c : cos(n*cr) =.or9 suy ra o=! =1200.

Chieu ( I ) len trgc Ox nAm ngang vd truc Oy thing drmg :

/\
r,cos[ 

= 
]-q.ot9=o:' \2)

/ * ^\
-P-R -T,sinl 

= 
l+Qsin0=0.\2 )

ll5



Thay so t)m duoc : tan B =

P+P, +R cos9
2 suyra 0=66036'.

A+

1,/ JRsin9'2

P, sin -9
Vh Q=---;a=173N.

cos p

3.8 Di€u ki€n cAn bang' F*F, +Fz +N=d.
\lomen doi vdi rruc quay tai B: frltTl = M(F)+M(Fz),

voi T = Pr =rn,g;N li luc t6c dung len thanh tai B,

q.AB=P.GB+P,.BC.

Thay so ta duoc I Pz = l00N suy ra m, = lOkg.

Tu ( 1) ra rhdy N nu*g thang dtnrg len rrcn ve c6 d6 lon

N = P+ P" - P, =20+ 100-30 = 90N.

Ciic luc tiic dung lOn thang :

Trong lgc P; phAn luc vu6ng g6c

N vd lqc ma si{t Fr tai A
( Rr = N + Fr lh luc do tudng tdc
dung l€n thang tai A) ; ph6n luc

vuOng g6c Q vh luc ma sdt Fz

tai B (Rz =Q+F: li luc do sdn

ti{c dung lOn thang tai B).

Didu kiOn cAn bing cria thang :

P+N+Fr +Q+Fz =0.
X6t momen ddi vdi truc diqua A :

Fr/ sin cx. + P l cos 61 = Q/ cos cr ,
z

trong d6 F, = pN;Fz = prQ;/ = AB = 3m.

Chieu ( I ) len truc Ox vh Oy :

N=Fz=pp;
vd F, +Q-P=0 hay pN+Q=P

.t

(l)
(2)

3.9
q
A

Fru

Hlnh 3.27

X

(1)

(2)

(3)

(4)
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Tit cdc phuong tr)nh (1), (2), (3), (4) tim duo.c :

Ni=-|P-=40N ; Q=-f^=80N;l+Lr' l+U.

rl

Suy

=20N;Fz =40N;tana= 
t 

,Ut =0,75 hay g =36052'.2u

ra OB=/coso-x2,4m.
f--" - .

R, = {N'+ F,' = 44,7N I R, =
3.10 1) Cric luc t6c dung l€n thanh ld :

,;'-'tiong luc p (dat tai khdi tAm G ld trung didm ctra AB) ;

- Luc ma s6t F., vb phAn luc vu6ng g6c N crja sdn dat tai A ;

- Luc cang T cfra day BC.

Ap dung didu kiOn can bang tdng qu6t cira vat rin (vd luc vd vd
momen) ta c6 :

F*F*. *N*T =d. (1)
vi tdng dai so c6c momem luc doi vdi truc di qua A bang kh6ng :

M(P) + M(F..) + rvr(N) + v1i; = g .

T.ABsin o _ p.4P.coscr = o .

2

Chidu ( I ) len phuong nam ngang vd phucrng thing dung :

Hay

VA

= 63N.

(3)

(4)

Fn,,. S pN, tit ci{c

(2)

IL.-T=0
-P+N=0

Ti didu kiOn luc ma sdt Fn,, phii ld luc ma s6t nghi
phuong trinh ren suy ra :

mgcot gc['_* S F.mg suy ra cotgo <2p= V3 hay a ) 30u.
/-

Va' muon cho thanh AB can bang, g6c nghiOng a ph6i l6n hon hoac
r : ...ODans JU-.

l) Khi c. = 450 tac6:
Fn,,, =T=l5N;N=P=30N.
OA=BC-ABcoso!0.44m.

tt7



3.11 C6c luc tiic dun-q l€n thanh :

- Trong luc F r

- Luc can-e i crla day MC;

- Phin luc vuon-e -e6c N vd luc ma s6t F"., tui A (F{inh 3.21).

\l MAa =600: AC = lnr =2.AM nen 6frI =900 ; MeI=cr=300

DidukiencAnbingcuathanh'F*T*N*F,",=d (l)
vdi F.. = pN , vh (x6t momen ddi vdiG) :

T.MG + prN.AG cos 300 = N.AG sin 300 . (2)

Chieu ( 1) l6n truc nam ngang vd truc thang drlng tim duoc :

N=l;T{+pN=80. (3)2' 2

TU (2) vd (3) tim duo.c i p =0,19 ; N =41,6N ;T = 2N =83,2N.

Ap lqc crja thanh vdo tuirng : Q = N = 41,6N.

3.12 Thanh AB gdm hai phdn :

)rn
- Phdn AC dhi 1m c5 kh6i luong m' =?=lOkg vd trong tAm tai

G, ciich A 50cm ;

- Phdn CB d}ri 0,5m c6 khoi luong m, = T = 5kg vh trong tAm tai
J

G. c6ch B 25cm.

Nhu vAy GGr = AG-AGr =25cm, vi GG, = GB-G2B = 50cm.

Cric luc t6c dung lOn thanh : trong luc F,, Fz ; phin luc vuOng g6c

N . tu. ma sdr v6i bdn F-. 1F., = pN ) ; luc cang T.

Didu ki€n cAn bang cira thanh :

F, +Fz *N*Fn,, *f=d. (l)
Momen doi vdi truc di qua G :

T.AGsin600 + P,.GrG = N.GGz + P,.GG, (2)

Chieu ( I ) len truc nf,m ngang vd truc thing dfng, t)m duo. c :

./1 T"'1..N=p;_ -prN=Q. (3)
22
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--\'
=J.-

-l;
Tirtlrsu\ ra \=-tl'T.

-1

Tlr-irrirJrrintduoc:
,!

T =----:P=69.-lN : N=90N ; F=0,384.
-5v 3

Ap luc tiic dung l€n mar bdn bang 90N.

3.13 VAt chiu tdc dung : rrong luc P dat tai trong tam G ; phin luc vu6ng

g6c N crla mat bdn ; luc ma s6r vdi mar bhn Fn,. vd luc ddy F.
Didu ki€n cAn bang :

F*N*Fn,,*F=d.
Chidu len truc nam ngang vd truc thing dung :

(4)

N-P=0 hay N=P
Fn..-F=0 hay pN=F

(1)

(2)

Neu khoi hQp bi lAt n6 sd quay quanh canh di qua B. Di6u kiOn cAn
bang cfra vAt quanh truc di qua B sO lh :

M(Fl+ rvrtNt = M(F) hay p'.3* N! = p!'222
o trang thrii gifra bi lat vi kh6ng bi lar, khi c vira r6ch kh6i mat bdn

th) phin luc N s€ chuydn vd dat o dfng rruc quay B, khi d6

frAtNi = 0 v) tU (3) ta duoc :

r=E @)
a

Tu (l), (2) vd (4) t)m duo.c pt - I =0,7 ; F = 140N.
a

3.11 ThDng phuy vuot qua duo.c bac thdm neu momen cira luc F aoi uoi
truc di qua canh o, cira bac thdm tdi thidu phii bang momen cfia

rrons luc F cira rhing : Vf(F) = U(F).

Ha1' F*,n (R - h) = P.OrH = P

Theo dd bhi P = mg = 500 = F.in . Suy ra :

(3)

-(n-n)'

R-h= R2 -(R-h)2 + 2h-4Rh+R2 =0
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h- n(ztJz)
2

,tac6:Theo didu kien dd bdi
.Rn<-

2

n-n(z-J7) =ll,8cm.

DOc giri tu rut ra kdt luAn

tai sao phAi c6 fr .l
2

3.15 I ) X6t truong hqp budc dAy

vdo canh A (fnnh 3.28).

Cic luc tdc dung lOn vAt :

trgng lgc P d?t t4itrong tAm

G ; h.rc k6o F vd phan luc

vuOng g6c N cira mlt tAm
v6n (kh6ng c6luc ma s6t).

Didu kiOn cin bang cria

vat: F*F+N=d. (l) Hlnh 3.28

Xdt momen cloi vdi truc qua G : N4(N) = M(F). (2)

Diduki€n(l)dbi h6i balgc P,F,N phAi ddngquy;mudnvAyphAn

lqc N phii di qua di€m M lir giao didm cua hai giri cua P vd F.
Didm M nam 6 mat tr€n AB cira vAt vh M phAi nAm trong khoing AB
(do tfnh chdt cia N ).

Theo h)nh ve frdi = cr (I ld trung didm cria AB) gir{ tri cuc dai cua cr

fng vdi trudng hqpdidm M nam 6A, khi d6 a=o.u* =ffi=450.
Vay phii c6 o < o."* = 450. Mat kh6c, til (2) ta c6 :

N.MI = F.IG hay N.Stano = F* (3)
LL

Ngodi ra chidu (1) l€n phuong vudng g6c vdi mat tam viin, ta c6 :

N = Pcoscr (4)

TU (3) vh (4) t)m duoc : F = Psina (cfrng c5 thd tim duo.c bidu thrlc
cira F neu chidu (1) l0n phuong song song v6i mat tdm v6n).

t20



I
Lap luan tuong tu doi vdi trudng hop bu6c dAy vdo canh D. Bai' gid
phrnlucphai di quadi€m M (H)nh3.28)vdtheodiduki€n(l) N{

phai nim trone khoAng CD. Ta c6 M'GI' = cr (I li trung didm CD).

Tutrrs tu nhu trOn ta phii c6 : cr < gmax = A = 450 . Ngodi ra ta
cineco:F=Psincr.

I I \eu cr > 45u vd dAy buOc vho A thi vAt sd quay quanh canh di qua
A ltheo chidu kim ddng hd).

N€u cr >,15" vd dAy buOc vdo D thi vAt sE quay quanh canh di qua D
rtheo chidu nguo. c vdi chi6u kim ddng hd).

L2r



3.1

,t
nr . BAr rde rnAc rucnrivr KHAcH euAN

A. DE BAI

\lot cA1'c6t ddng chat khdi luong m duoc
girr boi hai soi dAy L,,L" nhu hinh v€.

Phan luc cua mdt ddtt6c dung 10n c6t :

(A) Phu thuOc vdo luc cing ciic soi dAy
nhrm-e kh6ng c6 thhnh phdn nam ngang ;

(B) Phu thudc vdo luc cing cdc soi dAy vh
c6 thhnh phdn nam ngang cfrng phu thuOc
vdo h€ so ma s6t gifa cOt vd dAt ;

(C) C6 mOt thdnh phdn nam ngang md n6
cing ciic soi dAy ;

kh6ng phu thu6c vdo luc

(D) Kh6ng thd mO d bang c6c cAu trOn.

NhAn x6t ndo dudi dAy vd hqp lgc cfra hai luc song song vd cDng

chidu ld khbng dung?
(A) Dg l6n cria hgp luc bang tdng gi6 tri tuyOt ddi dO lon cira hai luc
thdnh phdn ;

(B) Hqp luc hu6ng cirng chidu vdi chi6u cfia hai luc thdnh phdn ;

(C) Hqp luc c6 giri chia trong khoing ciich giira hai gi6 cua hai luc
thdnh phdn thdnh nhirng doan ti l0 thuin vdi hai lgc dy ;

(D) Neu / ld khoing ciich gifra hai giri cira hai luc thdnh phdn vd /,, /,

ld nhfrng doan chia trong (/ = l, + l,) thi giira c6c luc thdnh phdn

F,, F, v) F tdn tai h€ thfc :

F,F.F

'r- " 
-f

Nhitng kdt luAn ndo du6i dAy lh sai ?

(A) Momen luc ld mOt vectd d[c trung cho t6c dung ldm quay vAt cira
luc c6 dO ldn bang tich d0 lm cfia luc vd chidu ddi tay ddn ctra n6 ;

(B) Vecto momen luc nam ffong mdt phing duoc tao thhnh bOi luc
r d tay ddn cria n6 ;

rCl Dieu ki€n cAn bang cfra mOt vAt c6 truc quay cd dinh ld tdng c6c
nromen luc ldm vat quay theo chi6u kim ddng hd bang tdng c6c
nromen luc lhm vAt quay theo chidu nguoc lai ;

1?
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3.{

r D t \lomen cria ng6u luc chi phu thu6c v)o d0 l6n cria luc vd ta1, ddn
cua ngdu luc, tr6i lai kh6ng phu thu6c vdo vi trf crja truc quay vuOng
g6c vdi mat phing cta ng6u luc.

MOt vbng trdn c6 thd quay quanh truc doi xrlng O.
Khi c6 mOt luc F tdc dung lOn vdng trbn tai di6m K
theo hudng duoc bidu di0n tr€n hinh, thi gi6 tri cfia
momen luc t(nh theo didm O cua luc nhy bang :

3.5 TrOn hlnh vd trinh bhy m6t h0 thong gdm bon brlnh
xe rdng cua vdi ciic rang duoc
d[t ldng vdo nhau. Ngudi ta
tiic dung lOn b6nh xe b€n tr6i

mQt t\rc F' . Nel he nam

trong cin bang thi luc Fz ti{c E
dung len biinh xe ben phdi 'r
cdn tho6 min di6u ki€n ndo

(B) Fz = -Fr ;

r. r.
(Dl rPz =rP,.

trz
C6 bdn vAt ndm doc theo truc toa d0 y. VAt I c6 khdi lugng 2,00kg

6 toa dO +3,00m. Vat2 c6 khoi luong 3,00kg 0 toa dO +2,5m. VAt

3c6khdiluong 2,5kg ogdctoad6.Vat4 cSkhdi luong 4,00kg 6
toa d0 -5,00m. H6i trong tAm cira h€ bdn vAt nim & dau ?

(A) -0,57m ; (B) -0,72m ;

(C) -0,39m ; (D) -1,86m.

B. DAP AN

3.1 Chon (A).

3.2 Chon (C) (xem SGK).

3.3 Chon (B).

Vecto momen luc vu6ng g5c vdi mat phing duo. c tao thdnh bdi luc
vd tay ddn cira luc, tfc ld huong doc theo truc quay ctra vdt.

(A) F.OK ;

(c) F.oL ;

dudi dAy :

(A) Pz =Pr l

(C) PzL = Pr! i

(B) F.KL :

(D) F.KM.

4

3.6

OL

- K

, r,,/

\)
r!/

/\/\
rA

\-/
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3.4 Chon (C) (xem SGK).

3.5 Chon (B).

M6i bdnh xe truydn luc khOng ldm thay ddi dO l6n cria luc d6. VAy
chi ciin x6t hu6ng cfia c6c luc t6c dung l€n trmg b6nh xe riOng 16.

Dieu ndy c6 nghia ld : Dd h€ nam cAn bang, luc Fz tiic dung l€n

binh xe b€n phai phii bang -Fr.
3.6 Chon (A).

Ap dun-e c6ng thrlc tinh toa d6 trong tAm :

x*'Y'
ta - Im,

r.)t1-T
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CHL"O\G I\-. CiC DINH LUAT BAO TOAN

I. KIEN THUC CO BAN

l, Dirtg lutrng p t:ila mbt vdt ld mot vecto cirng hu6ng vdi van toc crja vdt

vd duoc xiic ctinh boi biOu thrlc i = *i. Don vi cfra d6ng lugng , f.g 1.
5

. Khi mOr h.rc F fth6ng ddi) tr{c dung lOn m6t vAr trong khoing thdi
gian At thi tfch F.at doo.. dinh nghia lir xung ctia ltc: F rorg khoring thdi
gian At ay.

. "Vecto tdng d6ng luong cria mOt h0 c6 lAp (hC k(n) ducr. c bAo tohn :

p = p " (dinh ludt btio todn d1ng lrong).
. Chuydn dOng bang phin luc ld chuydn dOng rheo nguyOn t6c : ndu

c6 m6t phdn cfta h0 chuydn d6ng theo mOr hu6ng, phdn cdn lai cria h0 phii
chuvdn d6ng theo huong kh6c.

2. Neu luc kh6ng Odi F c6 didm dat chuydn cldi mOr doan s theo huong hqp
i di hudng crla luc g6c o th\ cdng cila ltc F duo. c tinh theo cOng thrlc :

A = Fscoscr.
. Don vi cua c6ng Jun (J) : l jun : lN.m.

- Ndu o <900, A >0 : c6ng phritd6ng ;

- Neu cr> 900, A <0 : c6ng cin.
. COng suat do bang c6ng sinh ra trong mOt don vi thdi gian.

,tt:L.
t

. Dctn vi cfia cOng sudt 1) o6t (W). lW : lJ I s.

. Bi0u thfc khi{c cua cOng suat : Neu.tuc F khong dtii.

,?:F,;.
, Hi€u sudt cila mdy :

At ,'/'
H -:-, hay H --:- ,A,7
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vdi A/ li cdng c6 ich. ./'t ldcOng suat c6 ich.
. COrtg t'tiu trottg lryr' :

A=mgh,
v6i h = h, - h. (hr, hz ld dO cao cria didm dat luc hic ddu vd hic cuoi).

, Cong t'ila lttc'ddn h6i :

^ kr ) )lo=rl*i-*il,
r oi I li h0 sd ddn hdi (d0 c,mg) ; xr, x2 ld dO bien dang hic ddu vd hic cu6i.

3. Dong nangld,dang nang lucrng cira m6t vAt c6 du-o.c do n6 dang chuytln d6ng :

Wu = l-ut'
L

. Don vi crla d6ng nang :jun.

. "Dg bien thi0n dOng nang cira m6t vat trong m6t qu6 tr)nh bang
tdng cong thuc hien bdi crlc ngoai luc ti{c dung l6n vAt trong qud trinh d6".

lr
-mvl -i*ui = A.(Dinh li dong nang).
2 "2

. DQng nang c6 tinh tuong doi, phu thuOc hq quy chidu. Th6ng
thudng duo. c hidu ld d6ng nlng du-o. c x6t trong hq quy chidu gin vdi mat ddt.

4.Tlt|'ndngld nang luong c&a m6t h0 c6 duoc do tuong t6c gifra c6c phdn

cua h€ th6ng qua luc the.

. Ddn vi cua the nang ld jun.

. Thdnring trorLg trltdng (thd nang hdp dAn) cria m6t vAt ld dang ning
lugng tuong t6c cua Tr6i Dat vd vAt, ung vdi m6t vi trf xiic dinh crla vat trong
trong trudng.

. Bidu thfrc the n6ng trong trudng tai m6t vi tri cd dO cao z :

W, =-g''
ndu chon m6'c th€'rtdng tai mil dAt.

. Thd n[ng d]rn hdi le dang nang lugng cfra mOt vAt chiu t6c dung cria
luc ddn hdi.

. Bidu thirc the nang dan hdi cria m6t ld xo d trung thdi c6 bi2n dang x :

l^
W, = lkx',2
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5. Co rttitrg cia vat chuyon dong dudi tdc dung ciia trong luc brng tdng d6ng
nang cua vAt vd the nang trong trudng cfia vAt.

, ' co nang cria var chuydn d6ng dudi ti{c dung cfia luc ddn hdi bang
t6n-e d6ng ndng cria vAt vd the nang ddn hdi ctia vAt.

'Neu khong c6t6c dung cria luc kh6c (nhuluc can, luc ma silt...) thi
"trong quii trinh chuydn dQng, co ndng qia vat du-o. c bAo todn (kh6ng ddi
theo thdi gian), dong nang c6 thd chuydn thinh the nang vh nguoc lai".
(Dinh luat hdo todrt co niing).

6.Va cham cria haiy4t
. Li tuong ti4c giffa hai vAt xiy ra trong thdi gian ng6n.

'va cham ddn h6i truc di€n: nghiOm dring dinh luat bio todn d6ng
luong vd dinh luAt b6o todn dOng nang.

. Va cham mdm (khdng ddn hdi) : sau va cham hai vAt c6 cUng vAn
toc. H€ va cham mdm tuan theo dinh luat bAo toin d6ng rugng vd bilo todn
nang luong ; mdt phdn dong nang cria h0 chuydn h6a thdnh n6i nang (nhicr).
7. Cdc' dinh luar K€-ple

. Dinh ludt I ' Mqi hdnh tinh ddu chuydn dOng rheo cric qu! dao elip
md Mat Trdi ld mOt ri€u didm.

' Dinh luat II .' Doan thang noi Mat Trdi vd m6i hdnh tinh bat ki qu6t
nhirng di€n tich bang nhau trong khoAng thdi gian nhu nhau.

' Dinh luat III ; Ti so giffa lap phuong bdn truc lon vd binh phuong
chu k) quay ld gidng nhau cho moi hdnh tinh quay quanh Mat Trdi.

111

+=+=...=a=...Ti T; T,'

hay, ddi vdi hai hdnh tinh bat ki

l:,-l'
la, J

. T6c dQ vii tru cap 1 (rdc d
quanh Tr6i Ddt) :

-f T, l'-trj
6 cdn thidt dd dua v0 rinh lOn qu! dao

", ='ff x7,e(km/s).
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il. BAt raP ru LUaN

A. BAr TAP Vr DU

1. Hai xe lan nh6 c6 khoi luong
mr : lkg vd m, :3kg dat ffCn

mdt ben nAm ngang vd hic ddu
drrng yOn (Flinh 4.1). Khi ddt dAy

thi lb xo bAt ra lbm hai xe chuvdn H'inh 4.1

dQng.Xe 1 di duoc /, :1,8m thi dtnrg. H6i xe 2 di duo.c bao nhieu,

biet he sO ma sdt gifta xe vd m[t b]n lh nhu nhau cho ci hai xe.

Gidi
C6 hai giai doan :

- Giai doan 1 rdt ngin, luc ma s6t khOng d6ng kd nOn c6 thd coi h0

hai xe lh kin. Dinh luAt bAo todn d6ng luong cho ta :

0:ffilvl**m2v2*,

vrx ;v2x ld gir{ tri dai so ci{c vAn tdc.

Neu v, vd v, lh c6c modun vAn tdc ttri : A - 
n" 

- 3.
v2 ml

- Giai doan2:Hai xe vdi vAn toc ban ddu v,,v, chuydn d6ng chAm

ddn ddu vi chiu c6c luc ma siit F.,, : prmrg, gdy ra gia toc ar : frg

cho xe l, F,.r, : l"rmzg gAy ra gia tdc az : pg cho xe 2.

VQy at: a2: a.

COng thfc li6n h0 gia tOc a, vAn tdc ban ddu v vd qudng duong di ducrc

trong chuydn d6ng chAm ddn ddu v2 :2al chrmg t6 / ti lc vdi v2.

I (r, \2 I

" - lf | :9. VAv 1, -:l- - 0.2m.lz furj ' 9

2. MOt viOn dan ph6o dang bay ngang vdi vAn tdc 100m/s thi nd, vd

thdnh hai mAnh c6 khoi lugng mr:5kg vd m":lOkg. MAnh nh6

bay lOn theo phuong thing drmg vdi vAn toc 100.,6mls. H6i minh
to bay theo phuong nho, vdi vAn toc bao nhiOu ? 86 qua sfc c6n

kh6ng khi vd khdi luong thudc nd.
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Gidi
Gqi p ld d6ng lugng cria vi0n dan (hai miinh) tru6c

p. la dong lugng cfra hai rn6nh ngay sau khi nd.
raco:

i:(., +m")i,
\'Ol v: tUUm/s;pr : mrvr (vr : l00J3nr/s) vd p"
Ap dung dinh luQt biio toin d6ng luong, ta c6 :

p: pr * pz,

Bi€u diOn h€ thrlc vecto ( l) nhu tr€n

H)nh 4.2. Ch,i y r6ng, rheo de bei thi i 
pl

huong theo phuong ngang. i, t i vd
huong-thing dwrg lOn tr€n ; kdt quri ld
vecto p" huong chech xuong dudi, nhu
vay manh to bay theo phuong hgp vdi
phuong ngang g6c a nhu tr€n Hinh 4.2.
TU hinh vd ra c6 :

p1 : pi +p'.
ffi

Suy ra v, : ,,f 
mivr f (m, + m: )- u- 

.

Y IN:

Thay so ta duoc i V, : 10016 = | 7,3m / s.

Tihinh vE ta lai c6: sino = Pr - 
nt'u' :0,5.

P: ffi:v2

cr : 30"

khi nd, i, ui

: nf" i:

(l)

;t')
FIinh'1.2

Suy ra

Nhu vAy minh to bay chdch xu6ng dudi, hop vdi phucrng ngang goc
300, v) c6 vAn tOc l73m /s.

3. Mor ren rtia c6 khoi ru-o.ng 16 tan du-o.c ph6ng thang dung nhd lugng
khi phut ra phia sau vdi van toc g00mi, ,ro-ng m6t tnoigian tucrn!
ddi dei. Tfnh khoi ryqng khi mi r6n rua cdn phut ra phia sau nr6i giay
trong nhfrng giay ddu ti€n d€ cho t€n lfta d6 :

I ) Bay l€n rdt chdm ;

2) Bay l€n v6i gia roc l0m / s2.

Ldy g = l0m / s2 . 86 qua sric cin kh6ne khf.
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Gidi
Boi vi khf phut ra ti t€n lua. trong m6t thdi gian tucrng ddi dai n€n ra
khOn-e th€ coi t€n lua nhu mdt h€ kin vh kh6ng thd 6p dung dinh luAt
biio tohn d6ng lucrng md phii 6p dung dinh luAt II Niu-ron vidt dudi
dane khdc :

F.At = AP. (l)
l) T€n lua bai' lOn rat chAm c6 nghia lh gia toc cfia tOn hia rat nh6
( a = 0 ; ri c6 th€ xem luc ddy tdn lfta xap xi bang trong luc Pcua tOn
lua. nehra ld F = P = Mg. Bien thi€n d6ng lugng ciia khi ld :

Ap = mu -0 = mv, v6i v = 800m /s.

Thar cdc bi€u thfc n6i tr€n vdo ( l) ta t'im duoc khoi luong khi m cdn
phut ra m6i giAy :

Mg.At = mv hay r = 
*8 

=200kg.

It N{uon cho t€n lfta bay l€n vdi gia toc a = lOm/s2 thi taphAi c6 :

F-Mg = Ma suY ra F = M(a+g).

LAp luAn nhu tr6n ta c6 :

, =l - M(a+e) 
=4ooks.

VV
.1. MOt xe tii khoi lugng 6 tan chuydn ddng ddu tren doan duitng nam

ngang ddi 500m vdi vAn toc 36km/h ;c6ng suat (c6 ich) criad6ng
co la 30kw.
l) Tfnh h€ sd ma sdt cua mit dudng vd c6ng crla luc ma s6t tren doan
duong d6.

2) Sau d6 xe tang toc, chuydn dOng nhanh ddn ddu vd sau khi di duoc
mOt qulng duong 300m vAn tdc tang lOn den l4m / s . Tinh cdng sudt

trung b'inh cria dong co tren quing duong d6. Tinh cOng suat tric thdi
vh cOng suat tohn phdn cfia d6ng co 6 cuoi quing duong, biet hiOu

suat cfia ddng co b1ng 90o/o. Lay g = l0m / s: .

Gi(ii
I) Vi xe chuydn dOng ddu nOn luc k6o F* cta dOng co bing luc ma

s6t cta mAt dudng :

F*=F,'',-pN=pP=pmg.

Ap dung c6ng thfc tinh cOng suat ta tim duo.c luc k6o cria ddng co:
J/)

Fr =1,
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q,o

r.1r P = 30k\\. = 30000W ; v = 36km lh = lOm/s.

Sur ra Fr = 3000N.

Tu do h€ so ma s6t cria mat dudng blng :

u= Fu - 3ooo 
=0.05.mg 6000.l0

COng cria luc ma sdt :

A = -F,,,..S = Fr.s = -3000.500 = -1500000J.
2) Gia toc cua xe rren quing dudng 300m :

ul -ul
a =--l-----:-!1, vdi v, = l4m/s;vo = l0m/s;s = 300m.a,rS

Suy ra a =0,16m/s2.

Ap dung dinh luit II Niu-rcm ta c6 :

Fu - Fn., = ma hay F* = ffta + kmg = 3960N.

COng suat ttlc thdi cria dOng co cl cuoi qudng dudng :

!? =Fu.vt = 3960.14 = 55440W.

COng sudt toin phdn cfia d6ng co o cuoi qudng dudng :

g=L suyra 24=! _ 55440 
=6r6oow.1H0,e

VAn toc trung b)nh crla xe rren quAng duong 300m ld :

S S V.+V,,u=;=fi-;J=-t=l2mls'
(u )

COng suat trung binh cria dOng cd rren quing duong 300m li :

Jl =Fr.v = 47520W .

5 Tir dd cao h = 50m mor vat duoc n6m lon rheo phucrng thing dung
vdi vdn toc ban ddu vu. Biet vAt cham dat chAm hon I giay so v6i
trudng hop thi vat roi ru do cfrng rI d6 cao d6. chon gdc toa do o la
di6m n6m, truc Oy huong xuong , t = 0 ld lfic n6m vAt. Cho
g=9,8m/s2 ;b6 qua sfc cAn crja mOi trudng (c6c ket qu6 tfnh du-o.c

lay ddn 2 cht sd c6 nghia).

l) Tim vu. Viet phuong tr'inh chuydn dOng crja vAt.

2)Tai thdi didm nho vAt c6 dOng nang vd the nang bang nhau.

131



Gi(ii
l) Theo di€u ki€n cua de bai. phuong tr)nh chuydn d0ng ctia vAt lh:

) =-\'or*+ (l)

\eu r it roi ru ,lo tu do cao ir'tfri p2nuong tr)nh chuytln dOng cua n6 li :

, gt2\/ --)- 2.
Knr i:: --irnr d{t tric ld y = 50m thi t = t-l (theo dd bei)

--n'.j' = - =3,l9s,dod6 t=t *1=4,19s.\-
\<

l-:3.. lrtac6ivu=g;t-I, vdi y=50m. Suyra v0:8,63m/s."2t
P:uorg trinh chuydn dOng cria vAt i y = 4,9t2 -8,63t(m).

- Goi t0 le thdi didm vAt c6 d6ng nang bang the nang. Khi d6 vAn

:,rc v cua vit lh : v = gto - vu , vd vAt c6 toa d0 :

st'i
V,' = 

--V,rt,r,2 ""

n-shia la khi d6 vAt c6 dO cao: hu - h-yo =h+vut. -d| 2'
Chon mdc tfnh tlie nAng tai vi tri yo, the nang crla vAt o thdi didm t,,

l):\=mgho.

Theo clidu kien cria de bdi , S = mgho hay v2 = 2gho.,2

. ( ',\
Suy ra (gt,, - u,, )t = Zgl lt + v,,t,, - + I ,\Lv v, -\ vu 

2 )

Hay zgtti - 4vugtu + u; - 2gh = 0.

Phuong trinh niy c6 hai nghi€m : t0=3,22s vd to = -1,46s (loai).

V4Y t, =3,22s.

6 l) MOt vAt nh6 c6 khoi lugng m = lkg duoc g5n vio ddu dudi cria

rn6t thanh c(mg chidu dhi / = lrn, khoi lugng kh6ng d6ng kd. Thanh

;:-



ccl rhe qua) rrong mat phing thang dring quanh mot truc kh6ng ma

>it rur €n qua dliu tren. Ban ddu thanh nam theo phuong thang dfng

rtri rit m o dudi. Phii cap cho vAt m m6t vin toc ban ddu vu theo

phucrn-e nam ngang toi thidu bang bao nhi€u d0 vat m c6 thd quay

duoc trong mat phang thang dimg theo mOt dudng trdn kin.

21 Thay thanh bang m6t soi dAy mdm khOng den (kh6i luong khOng

ding k€!, ddi nhu thanh). Lric ddu vAt m dan-e 6 vi tri thap nhat, tao

cho n6 mOt vAn toc v0 ban ddu theo phuong nam ngang bang

2.,/fbm/s. Hoi vAt len tdi dO cao nio so vdi vi trf thap nhat thi rdi

khoi qu! dao trdn.

3) vu toi thidu phii bang bao nhi€u thi vAt m trong muc 2) quay du-oc

trong mat phing thing dtrng theo m6t duong trbn kin. L"y g = l0m / sr '

Giii
1 ) Dd thanh quay duo. c ci vbng trbn, thi vdt phrii lOn 

^.
duo. c tdi A (Flinh 4.3) vdi vin tdc lon hon hay bang A

khOng. VAy dOng nlng ban ddu cap cho vat toi thidu

o
phai bang the ning cua vAt o A , tuc lir :

1*"; > Zmgl.Suy ra uu > 
'/@ 

=6,32m ls.
z

VAn toc ban ddu toithidu phii cap cho vAt ld 
A

Vo,nin=6,32m1s.

2) Gie sfr 6 thdi didm t, vAt l€n tdi vi tri M md diy
treo OM lhm vdi phuong thing drmg mOt g6c

cr (Hinh 4.4). Khi d6 vAt c6 vAn toc v vd o dO cao

AH = /+ /cosa = /(l +coscr) .

Dong nang ban ddu cia vat le Wo = ry vh the

nang ban ddu cira vAt bang 0 (chon mdc tinh thd

nang tai A). Ap dung dinh luAt bio todtr co nang (tai

Avhtai M)tac6:

mv3
= 

*ut 
+ me/(1 + cos cr) .2-

- ufr - 2gt0+coscr) .

A
Hlnh 4.4 (1)

(2)

2
1

Hinh 4.3

hay
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Tai M vdt chiu tiic dung cfia trong luc F vi luc cing f , frqp luc ctra F
vi T truy€n cho vAt gia toc hucrng tAm. Ap dung dinh luar II Niu-ton vd
chieu l€n phuong OM ta c6 :

mgcoscr+T= (3)

1
mv-

I

Tir (2) vd (3) ta c6 : T =

f r rl*Lu; -2gl\l+coscr) |: 
,
I

Hay

VAt rdi khoi qu! tuong rmg lh :

Thay so ta duo. c

Vdt lOn du-oc t6i dO cao bang : AH, = /(l +cosoo)= , so vdi vi tri

thdp nhAt A thi rdi kh6iqu! dao trdn.

3) Dd vat quay duoc dfng m6r vdng, tric ld dd khi cos cx, = I , T v6n c6
gi6 tri duong hoac tri€t ti0u, thi vu phii thoi mrin didu kiOn (rheo(4)) :

"i*-zg-3g >0 hay uj >sgt= 50 suyra v0 > J50 = 5lDmls.

Vay gid tri toi thidu cria vu ld 5J7m / s.

MOt var nh6 bat ddu truot tt dinh A cfia m6r
mat cdu brin kinh R = 90cm xuong dudi (Filnh
4.5). Tirn vi tri vAt b6t ddu tdch khoi mit cdu
vd vAn toc cira vat tai vi tr( d6. Cho gia toc

trong trudnB g = lOrn/rt. Bo qua ma s6t.

Gidi
Gi6 sft o thdi didm t vat rrudr xudng tdi didm M, duoc x6c dinh bang
g6c a (Ffinh 4.6). Ap dung dinh luAr bio toin co nang (b6 qua ma
s6t) tai A vd M ta tim du-o. c vdn toc crja v6t tai M :

mvl
+ - mg.AH suy ra v2 = 2g.AH = 2gR ( I - cos cr) .

z

[.,: -l

T = ml "u -2e-3e.o*o I.Lt _l

daotrdnkhi T=0;g5c cru

)
\/- t)
va) Lcosct,,- i --."3p/3

2
cos c[,, = -.Ua

1

(4)

5l

J

Hlnh 4.5
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Vat chiu t6c dung crla hai luc : trong luc P

ra phan luc N cua mat cdu. Theo phuong
\'1O vAt c6 gia tdc hudng tAm :

u" =*.
R

Ap dung dinh luAt II Niu-ton vd chieu lOn
phuong OM ta c6 :

1m\/-
Pcosa-N-

R

hay N = mgcos" -* = mgcoscx, - m

N = mg(3coscr-2).

VAt bat ddu tdch kh6i mat cdu khi phin luc N triOt ri0u. G6c cr,,

vdi vi tri d6 duoc x6c dinh ttr phuong trinh :

N = 0 hay 3cos ao -2= 0 suy ra cos ou =?.
J

Vi tri b5t ddu trich kh6i mit cdu duoc x6c dinh boi g6c a,,

",2Rcoscx.rl -: hay b0i d0 cao OH = RcosG,, =- =60cm.wlU-
JJ

v3=2gR(l-cos*u)=$=u.

Suy ra uo=G =Z,45mli.
MOt vat khdi luong m=0,lkg truot
kh0ng ma s6t tr€n m6t m6ng tru dudng
kfnh AB nam ngang, bi{n kfnh R = lm
nhu Hinh 4.7. Vat trucn kh6ns vAn toc
ddu tU didm A.' Thidi lAp c6ng thfc
tfnh phAn lgc N cfia m6ng l6n vAr rheo
g6c ct vh tim gi6 rri cria N khi
cr = 60u. 86 qua srlc cin kh6ng khi . Ldy

Gidi

g = lOnl/s2.

X6t vi trf M cria vlr o thdi didm t. VAt chiu t6c dung cfia trong tuc F
vd phin lqc N cria mring.

Ap dung dinh luAt II Niu-ton vd chidu l6n phuong MC ta duoc :

Hlnh 4.6

2gR(1-coscr)

ung

ma
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N -mgcos' = g, suy ra N = mpcoscx.+ 
mut 

.RR
;,Ap dung drnh ludt bao todn co nang m t)m du-o. c van toc v cua vat tai M :

a
mv-

; = mg.CH hay v2 :2g.CH = 2gR coscx..

1

TU d6 ta c6 : N = mgcoso+ 
tu- 

= 3mgcoscr.-R

Khi q = 60" th) cosu = l
2

vdtac6:

p=1*8=r,5N.

9 MQt vi€n bi nh6 khdi
luong m lan kh6ng ma sdt
b€n trong mdt dudng rdnh
md phdn dudi udn lqi
thhnh m6t dudng trdn tAm
O, brin kinh R trons mat
phing thirng dfng. Cho
viOn bi lan ti d0 cao H vdi
van toc ban ddu bang
kh6ng (Hinh 4.8).
I ) Tinh 6p h1c cua bi l6n duong r6nh khi n6 o vi tri thap nhdt A vd
cao nhat B crja dudng trdn.

2) Gi6 tri cria H phii nhu thd ndo dd vit di suot dudng rdnh md kh6ng
roi. Bo qua moi ma sdt vd luc can.

Gidi
I ) a) Bi chic ch6n lan qua didm A.

1

Ap dung dinh luAt bAo todn co nang ta c6 : + = mgH.
L

Suy ra vzn = ZgH. Lf c lan qua A bi chiu tric dung cria trong luc F vi
phin luc N cria mdng riic dung l6n bi. Hop ruc F*N gay ra gia tdc

,,2
hudng tAm a^ - 'A 

.

R

Ap dung dinh luAt II Niu-ton vd chiOu lOn phuong AO ta c6 :
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r0

N-p= tui 
ruu ra N =rf*.6..].R \" R/

Thal v1 = 2gH, ta du<yc X = 111g|.t . +)\ n/
ip luc d cfia bi l€n dudng r6rrh cd gi6 tri beng phan luc N :

e=N=,-,rn|,r*?I].\ Ri
b) Gii su dO cao H c6 gid tri thich hop dd cho bi lan ril A l€n ddn B
md vAn lan trOn mi4ng khOng rdi ra khoi rndng. Trong trudng hop niy
khi bi qua B v6n chiu tdc dung crla hai l,.rc I vd N , hcrp luc cua

chring chinh bang luc huong tAm c6 dO l6n {B-
R

Ap dung dinh luAt II Niu-ton vh chieu l€n phuong BO, ta c6 :

p+N = 
*ui 

ruu ra N = 
ntui 

-p.RR
Dd tinh vin tdc cua bi B ta 6p dung dinh luit biio todn co nang :

mvl* /# = mg(H -2R) suy ra u'u =2g(g-zn).
z

1

Tud6' N= *uE 
-p= 

*8(2H-5R).
RR

6p luc cua bi l€n rSnh tai B bang : Q = N = $(ZU -5R).
R

2) Muon cho bi di suot duong rinh mi kh6ng roi, nghla lh n6 lan til
A den B mh vAn iip vdo_ m6ng th'i tai B ta phai c6 e > 0 . Tir d6 suy ra

2H-5R>0 hay H>:R.

Mdt qu6 cdu A c6 k(ch thudc nh6 vh c6 khoi lugng m = 50g, duoc
treo dudi mot soi day minh, khOng d6n c6 chiou d)i / = lm. o vi tri
cAn bang O qui c{lu cdch mat dat nam ngang m6t khoeng 0,gm. Dua
qui cdu ra kh6i vi trf cAn bang O sao cho soi dAy lAp vdi phuong
thing dtmg mOt g6c cr = 600, rdi buOng cho n6 chuy<ln d6ng kh6ng
c6 vAn toc ban ddu. 86 qua luc cin cfia m6i trudng. Cho gia toc trong
trudng g=10m/s2.
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1) Tinh luc cing ctra soi day khi qu6 cdu A qua vi trf cAn bang O.

2) Ndu khi ddn O day bi dft th'i hdy m6 ta chuydn d6ng cria qu6 cdu vl
viet phuong trinh qu! dao chuy€n d6ng cria qui c.iu sau khi day dft.
3) X6c dinh vin tdc cria qui cdu khi cham ddt vd vi rri didm cham.

Gidi
I ) Tai vi tri cAn bang O, qud cZiu

chiu tdc dung cria trong luc F vd

luc cdng T cia day, hqp luc P+T
cua chring li luc huong tAm, c6 dO

,-.,:
l6n "'"u . va hudne l€n tron.

I

Ap dung dinh luAt II Niu-ton vi
chieu phuong tr)nh vecto l€n
phuong OC (Fllnh 4.9), ta c6 :

mvi
| -mg=- 'I

hay T-

Dd tim ai O, 6p dung dinh luit bao todn co nang

= mg/(1-cosg),

suy ra vi = 2gl(t - cos cr).

TU d6

Thay so m = 50g =0,05kg, cr =600, g = 10m/s2, ta duoc :

T = 1,25N.

2) Sau khi day drlt qui cdu chuydn d6ng nhu m6r vAr duo. c n6m
ngang vdi vAn tdc ban ddu v,, . Theo ( I ) ta c6 :

/ 't\I v;l
ml g+- l.\" t,)
tdc quii cdu t

16
2

vin

H'inh 4.9

ngang vd truc Oy thang dtrng huong xudng dudi
tac6 c6c phuong trinh chuydn ddng cia qui cdu :

T = m (r.l'l= rr(3-2coscr).\- t )

(1)

(2)

v0

Chon truc Ox nam
nhu tr€n Ffinh 4.9,

2gl\l - cos cr) = 8m / s.

138
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S-+ = mgH, suy ra vM =22

gtt -)y :7 = 5t- t-1)

TU (3) vd (4) ta tim duo. c phuong trinh qu! dao chuydn d6ng c&a qui
5^

ciiu : y - L *', d6 la phuong trinh durhrg parabol.'64
3) Theo de bei O c6ch m[t dat H = 0,8m. Nhu vAy qui cdu cham dAt

tai M vdi toa dO yv = H = 0,8m.

l64v
TU phuong trinh qu! dao ta tim duoc i XNr = ,l= = 3,2m.

Y)
Dd tfnh vAn toc qui cdu tai M ta 6p dung dinh luAt bao todn co nang :

J"3 * 2gH =lm = 8,94mls.

MOt vi0n bi A khdi lugng m chuyiln dOng thing ddu tr0n mAt bdn

nhdn nam ngang vdi vAn toc 5m/s theo phuong vu6ng g6c vdi m6p

bbn. N6 va cham xuy0n tAm vdi vi6n bi B (gidng het vien bi A) dang

dtmg yOn tai m6p bhn. Sau khi va cham vi0n bi B c6 vAn tdc 3m / s.

l) X6c dinh vdn tdc viOn bi B sau khi va cham.

2) Vidt phuong tr)nh chuydn dOng vh phuong tr)nh qu! dao cfra m6i
vi€n bi sau va cham ? (86 qua srlc cin ctra khOng khi).

3) Khi roi cham mlt ddt (nam ngang) thi didm cham dat cfia hai vi€n
bi crich nhau 0,4m. Xdc dinh khoing c6ch tir chdn bhn den didm

cham dat cria m6i vi€n bi vd tinh dd cao ctia bdn ? Cho g = 10m / s2 .

(Biet m6p bin vh chAn bdn cung nam tren mot duong thang vuOng
g6c v6i mat dat).

Gidi
l) Khdi lugng cfra hai viOn bi ddu ld m.

- Trudc va cham vAn tdc cua hai
vi€n bi ld vo = 5m/s vd vu = g.

- Sau va cham vAn tdc hai vi0n bi ld
vo vd ve =3m/s.

Ap dung dinh luAt b6o tohn dOng
luong:

mVA-mVA+mvB

hay vA=vA+vB

1l

ll'UA VB X

(l)
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trong d6 vA vi vB cr)ng hudng. Gii su

chieu ( I ) lOn hucrng cna { ta du-o. c :

vo=volVg,

cirng hudng v6i vo .

hay, vo -vA ye=2m/s>0.

Nhu vAy sau va cham vi€n bi A tiep tuc chuyOn d6ng theo hu6ng c[
vdi vAn toc vo =2mls.
2) Chon goc O tai m6p bdn, rruc Ox nam ngang vd rruc Oy thing
dfng xu6ng dudi (H)nh 4.10) vd chon g6c thdi gian (r=0) ngay sau
va cham.

Phuong tr)nh chuydn d6ng cia bi B :

xB=vBt=3t I yu=*=5t2.
z"

Phuong trinh chuydn dOng cua bi A :

st2 -aXA=vAt=lt,Yd=l=Jt-.

Ta thay yo lu6n lu6n bang yu, chfrng ro rhdi gian 2 bi chuydn dOng

den mat dat bang nhau vh bing t,.
3) Theo de bni Xs - Xe - 3t, - 2t, = 9,4. ; suy ra t, = 0,4s.

Khoang cdch tir chan bdn ddn didm cham ddt cria bi A vd bi B ldn
lucn ld :

HA=Xa =21, =0,8m ;

HB=Xs=3t, =1,2*.

Chidu cao cfia bin ld : OH = ya = 5t2 = 0,8m.

Mor var c6 khoi lugng m =0,2kg
trucn kh6ng ma siit, kh6ng c6 vin
tdc ban ddu trOn mat ben phing
n,ehi€ng tt A tdi B vd roi xuong dat
tai didm E (nhu o Hinh 4.1 I ).
Cho biet AB = 0,5m ; BC = lm ;

AD = l.3m vh lAy g = lOm /sr .

1) Tfnh tri sdvAn toc vu vd v, crla

vat tai cdc didm B vd E tuong ung.
Hinh 4.ll
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I r Vrit roi cich chAn bhn doan CE bang bao nhiOu ?

i r Sau khi roi vat lfn xuong dat mOt doan s = 2cm (doc theo quy
dao). Hoi li-rc can trung binh cua dat t6c dung l6n vAt ?

Gidi
I ) Dd tfnh tri sd vAn toc vu v) vu, ta iip dung dinh luAt bdo tohn co
neng' 

r

Tir WA = Ws, ta c6 : + - m'(ho - ho),
L

Suy ra VB =

Tu wA - wE. ta c6 : tl; = mshe ,
/.

Hay vu = \E\ = !0.10.lJ = 'lN = 5, tm / s.

2) Til B vAt chuydn dOng nhu m6t vat duoc n6m xi€n g6c ct (so vdi
phuong ngang) chech xuong dudi. Chon B ldm goc toa d6, truc Ox
song song vd cDng chidu vdi CE ; truc Oy huctng th6ng dtmg xuong
dudi (theo huong BC) ; phuong tr)nh chuydn dOng cua vAt trOn doan
dudng BE li : 

r

^ 
= (uu coscr)1, y = (vu sincr)t +S-

AH 1,3-l 3 ..laCO SlnCf =- =-.lUOO COSCT=AB 0.5 5

Do d6 ta c6 ciic phuong trinh : x = 1,96t : y = l,4lt+5t'.

Phuong trlnh qu! dao cua vat : y = f ry.l* * --5 *t.
\ t,e6 ) (1,s6),

D4t y = BC = lm, ta tim duoc doan CE : CE = xp = 0,64m.

3) Theo dinh luAt b6o todn nlng luong, cOng crja luc cin trung binh

F cira dat tren quing dudng s bang c16 bien thi€n d6ng nang cria vAt,

trlc ld bang d6ng nang AIE- cua vAt tai E :

; mv:l.S=-=mgn^.2 "^
mgh.

F="'e"n =130N.
S

4

5'

l4l

2e(h" -hu)= 2.10(1,3-l)= 2,45m1s.

Suy ra



13 Sao Thd c6ch Mat Trdi gap 6 ldn khoing cdch til sao HoA ddn Mat
Trdi. Hdnh tinh ndo c6 :

1) Chu ki quay lon hon ?

2) VAn tdc (trung b)nh) tr6n qu! dao l6n hon ?

3) Tdc dO g6c ldn hon ?

Gidi

l) Sao Thd c6 chu ki quay lon hon : (sri OOng I = {,' " a'' GM'
2) Van toc trung b)nh tr6n qu! dao cho bdi :

v=z''a-1--l-:-l
TTa3t2..6

Sao Thd c6 vAn toc trung binh trOn qu! dao nh6 hon, nghia ld sao
Hoi c6 vAn tdc trung binh ldn hon.

3)TdcdOg6c r=!.
T

Sao Thd c6 vdn t6c g6c nh6 hon, nghia lh sao Hoi c6 vAn toc g6c lon hon.

B. BAr rde ne DUNG

4.I MOt ngudi c6 khdi luong mr :50k9, dung trOn m6r toa gobng c6

khdi luong mz = 250kg dang chuydn d6ng thing ddu tr6n dudng ray

nem ngang vdi vAn tdc v=lm/s, nhAy xuong ddt vdi vAn tdc
Vo = 2m /s ddi vdi toa. Tim vAn t6c cua toa gobng sau khi ngudi d6
nhiy xudng trong c6c rrudng hop :

l) vo cDnghuongvdi v ;

2) { nguoc hu6ng vdi i ;

3) v,, I v . 86 qua ma s6t.

4.2 MOt ten hi'a c6 khoi luong tdng cOng M=10 tdn dang bay vdi vAn

toc vo = 150m / s ddi vdi mat dat thi phut ra phia sau (tfc thdi) m6t
lugng khf m =2 t{n vdi vAn toc v=450m/s ddi vdi t€n lua. Tfnh
vAn toc mdi cia tOn hia ngay sau d6 vdi giri thidt :

1) VAn toc v duoc cho doi vdi ten lua c6 vAn tdc vn hic ddu ;

2) VAn toc v duoc cho doi vdi t€n lua c6 vAn tdc mdi.
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l.-1 \Iot rien dan phdo dang bay ngang vdi vAn toc vo = 20m/s od0 cao

h = l00rn thl nd, vd ldm hai manh c5 khoi lugng m, =4k-e vir

nr- = 1k-e. Mdnh m, bay thang dfng xudng du6i vd roi cham dat

rdi vAn toc v, =100m/s. X6c dinh dO lon vh huong vAn toc cua

manh mr ngay sau khi dan nd. Bo qua sfic cin khOng khi vd khoi

lLrong thudc nCi. Lay g = lOrn /s:.
M6t dodn thu hoi khdi luong m = l0 tan chuydn dOng thing nhanh
ddn ddu tren m6t doan duitng ddi lkm , khi d6 vdn toc dohn tdu tang
tu 36km/h ddn 54km/h. Tinh c6ng suat trung binh cia ddu m6y
trOn doan ducrng d6. Cho bidt he so ma siit crla duong ray li
pr=0.05.Lay g=l0m/s:.
MOt xe du lich chay vdi c6ng suat kh6ng a6i .t di lOn mot c6i doc

nghi€ng g6c cr = 30u so vdi duong nam ngang vdi van toc

vr =45km/h vd ch4y xuong cfrng c6i doc d6 vdi van toc

v: = 90km/h. H6i khi chay tren dudng nam ngang vdi cOng suit .z'

thi vAn toc cua xe bang bao nhi6u ? Cho bidt trong cA ba trudng hqp
d6 he so ma s6t cria mat dudng c6 cDng mOt gi6 tri.

Hai v4t c6 khoi luong
mr = lkg vh m, = 3kg

ndi v6i nhau bang mOt soi
day kh6ng d6n v6t qua
rbng roc g6n co dinh vho
mat phing nghiCng g6c

cr = 300 nhu ren Fllnh
4.12. Bb qua ma s6t, khdi
lugng dAy ndi vh rdng roc.

1) Ap dung dinh li d6ng nang tim vAn tdc cfia m, khi mr truot duoc

doan dudng s = l0m tren mat phang nghi€ng.

2) T(nh luc cdng cfia dAy noi. Lay g = l0m / sr.

1.7 MOt vien dan khdi lugng mr =4009 bay vdi vin tdc vr :500m/s
den cam vdo mot miiy bay khoi luong frz = 2 tan dang bay tr€n

cirrg phuong vdi vAn toc v, = 200m /s. T(nh nhi€t luong toi ra trong

hai trudng hgp :

I ) ir vh i: cirng chidu :

2) ir vd it ngug. chi6u.

J..l

1.5

{.6

Hlnh 4.12
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4.8 Hai quri cdu khdi luong ffir = l20g vi
m: = 2409 duoc treo vho hai soi dAy. khoi
luong khOng ddng kd, c6 cing chidu dli
1= 90crn, vio m6t diem O. K6o lech quii cdu
nrr cho dAy treo n6 nent ngiutg (Lllnh 4.13)

rdi thri nhe, n6 den va charn vdo quA cdu m, .

Hay khAo siit chuydn d6ng cfia hai quri cdu
sau va cham vd tfnh phAn d6ng nang bien
thdnh nhiOt, trong hai trudng ho. p :

l) Hai qui cdu bang dat s6t, va cham lb m€m ;

2) Hai qu6 cdu bang thdp, va cham l) ddn hdi. Lay g = l0m/s2.

Hai vdt khoi luong mr =l5kg v) m, =lQkg duoc noi vdi nhau
bang mOt soi dAy vit qua rbng
roc co dinh o dinh mat phing
nghieng goc cr = 30u nhu tr€n
Hlnh 4.14. Th:i cho h€ hai vAt
chuy€in d6ng thi sau 6,4s v4t

m. di duoc 3,2m. 86 qua khoi
lugng c&a diy noi, rdng roc v)
ma siit d rdng roc. Tim hO so ma sdt pt cfia mat phing nghiOng bang

phuong phdp nAng luong. Tinh luc cAng dAy. Lay g = l0m/s2.
4.10 Mot con lic don, chidu ddi day rreo / = 0,4m , khdi lugng var nang

m = 2009, vi rrf cAn bang O cila vAt ciich rnat ddt 0,45m . 86 qua ma

sdr. ldY g = l0m /s: .

I ) K6o var ra kh6i vi tri can bang sao cho day treo lOch 600 so v6i vi
tri can bang rdi bu6ng nire. Tinid6 ldn vdnioc cuavar lric Luc canj
cfra dAy bing 4N.
2) Gie sri dring l6c trOn day bi dur. Tim phuong trinh qu! dao cfra var
sau khi day drit. Tfnh khoing c6ch tt didm vxt cham dat den phuong
thang drnrg qua clidm treo.

4.ll Tir dinh thdp cao h = 40m ngudi ra n6m theo prruong ngang mor hdn
dd c6 khoi luong m=1kgv6i van toc v,,. cho biet tai vi tri M trOn

qu! dao hdn d6 c6 d6ng n[ng \ =240J vi vecro van toc i, cra
n6 ldm vdi hu6ng chuyiln dong ngang mOt g6c a vdi tanc- = Z.

I ) Xdc dinh toa dO crja M v) thdi gian hdn dd bay tU dinh thdp den vi
trf M.

1AAt++

Hlnh 4.13

4.9

H'inh,1.l4
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lr Viet phuong trinh qu! dao cua hdn dr{. Didm cham dat cua hon dd

cich chan thdp bao xa ? Lay g = l0m/s2.
1.12 Hai qua cdu nh6 kh6i lugng

mr = 6009 v.i m, = 4009 ducyc

noi v,Ji nhau bang mOt scri dAy
kh6ng d6n, khdi lugng khOng
ddng kd, v6t qua rdng roc co dinh
R nhu rr0n Hinh 4.15. Qui cdu
mr c6 tht! lan tren m6r mdng

nghi0ng gdm phdn thing AB
(nghi0ng g6c cr =30') tiep tu1"0h vdi m6r phdn hlnh trbn biin kinh r
nam trong rnat phing thing dfrng. Lric ddu qui criu m, ducrc gifr rr

c16caoc6chsln h=5,4m.cdnquicdu m, th)othaph<)n m, mOt

khoAng h,, =1,6m. Thi cho hai qu:i cdu chuydn dQng, sau rhdi gian
t = 2s thi day noi 2 qui cdu ddt ngor bi dut. Tinh giii tri ldn nhar cua
brin kfnh r dd qui cdu m, itn hdt phdn h)nh trdn crla m6ng. 86 qua
moi ma s6t, kich thudc cdc quA cZiu, khoi luong rdng roc. Liy
g-lOm/s2.

.1.13 MOt luu dan duoc ph6ng l€n tir m6t dat vtji vAn roc v,, = 20m / s theo

phrLdng ldm vdi ducrng nam ngang m6t gcic cr = 30,. I-On ttii cliOrn
cao nhat thl luu dan nd l.lm hai minh c6 khoi luong bing nhau"
Minh I roi thing dd'ng voi varr toc vt =2Ornls. Tjrn hu6ng v,i vArr

toc ban ddu crla minh 2. 'lfnh khoing cfch til c.{c cidrn rcyi trOn nrar
dat cria hai minh de'n vi rriph6ng luu dan. Lry g=l0m/s2. Xem
khdi luong thuoc nd trong iuu dan khOng d6ng kd.

"1.1;1 Vit m diroc noi vdi hai id xo L, ,L, co d6 crnrg k, =RON/nr va

k: = l60Ni m rheo 3 ciich nhu tr0n hinh 4.16a, b. c ; chidu Llli tu
:rhiOn (ban ddu) cua hai lb xo ddu bang iu .. 30cm . Bo qua ma s6t.

i) Gie sir ban ddu cde lb xo chua bi bien dang. K€o var m i0ch klror
vi tri cAn bang mOt doan x = 3cm.
Tinh d6 cdng ciia h0 hai lb xo vh the nang cua h0 trong m6i rru'rlng i.:r.:p.

2) Gia su vat rn noi voi hai td ro cr6 theo cdch c) va khi vat c! r,i tri
cAn bang o thi hai ld xo dd bi bien dang" Biet var c6 be ddi, l.5cm v,i
khoAng ciich AB = 67,5cm.

l) T'(nh d0 bien clang cua nr6r l,) .ro khi m cl vi tri cin bAng.

i:1.5

Ffinh 4.15
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b) K6o vAt m lech kh6i vi tri cin bang theo phuong ngang m6t doan
x^ = 2cm . Tinh the nins ddn hdi cria mOi ld xo.

Hlnh 4.l6

C. HUONG oAu cd| VA oAP So

Chon chidu duong cira truc Ox lh chidu chuydn ddng crla toa godng

1chiOu cria v ). Gqi vr id vAn toc crja ngudi so vdi mdt dat, ip dung

cOng th(tc cOng v0n tdc ta c6 : i, = it, + u. (1)

Goi i: id vOn tdc toa godng sau khi ngudi d6 nhiy ,a. ,A,p dung clinh
luat beo toin d6ng luc.tng ta c6 :

(*,*-r)i = mrir *orir,

(-, **.)i = mr(io +i)+*ri,
a) Trudng hop vo cDng hudng vdi v . Chieu (2) len truc Ox ta cti :

(ni, +-r)u = m,(uo + v)+ ilrrva,

(m, + m. )r'- m, (v,. * v)
\,.-l----l--j/ I\ t' /=0,5m/S

m,

b) Trubng h,vp Jo nguoc huong v6i i . Ta c6 :

/\/\
lmr +mz/v = ffir (-vo +vJ+ll-l"v1"

(mr + m2 )v + m, (uo - t')Suyra u, *ff=1,2m/-q.

ct T'rumg irop io f i. fa c6 : (m, +mz)v =m,v+m.vr.

Sr.iirra V2=V=|m/S.

hay

Suy ra

(2)
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{.2 Goi r " lh vAn toc cua ludng khf phut ra doi vdi mat dat.

Chon chidu ducrng ld chidu chuydn d6ng cria t€n lfta.

a) Neu v = 450m / s duoc cho d.i vdi ten liia c6 vAn tdc
t 0 = 150rn i s thi ddi vdi mAi ddt khi phut ra c6 vin tdc:

Vk =V0-v=-300m1s

(vi vo vh v nguoc hu6ng). Goi vr li vAn toc mdi cria tOn lira.
dung dinh ludt bao toin ddng lugng ta cti :

(l)

Ap

Suy ra

Muo =myk +(M*m)v,.

u, = l!!-:II! = 1 r 2,5m /s.' IVI-m

(2)

r?)

(4)

4.3

b) Ndu v ld vAn toc cua ludng khi phut ra doi vd'i tOn lfra, c5 vAn toc
mdi, ki hi€u l) v, , thi vAn toc c&a khf phut ra ddi v6i Tr6i Dat li :

Vk=V2-1+50

Ap dung dinh luAt bAo todn dOng luong ta cc ;

Mun - mv! + (l\4 * m) v.

Thay sd vd giai hai phudng trinh (,3) vd (4) ta duoc :

vr --210m/s I V2 =2,40m/s.

Chfi v: Trong thrc te rn6i giAl,tOn lua chi phut ra mOt luong khi rat
nhc so r',ii khoi iucrng t6n lua. nhil c16 viin rdc t€ri lua bien ddi rdt it,
nen ngudr ta thlrone hi€ir theo cich a),

Ap dung clinh luAt bio toan et0ng lucrng :

,,\
{.mr + m: 

J 
VO = mr '}/l + m, V2.

trong dd i', i, ld vAn tdc cua

*riinh ffrr vb m6nh lnr ngay

sau khi vd ; vl c6 chi6u thang
drrng huirng xuong. Bidu di€n hO

thftc vecto (1) nhu trdn F{lnh mi"il
;1"i7. (Theo d0 bhi vo hrrdng

theo phuc.rng ngang, cOn ir -L vlo ). T* hinh r,:i ra c6 :

(2)

i-finh ,1^ l7

nllvr

ffirvr=,ffi;;.,a'"J
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va tano=, -'u' , ,
(mr +mz)v,,

vtii cr ld g6c tAp boi iz vd phuong ngang.

D€ tinh vr , ta i{p dung c6ng thfic (vi minh
duoi) :

m, rdi thing dirng xuong

(3)

Su1, ra

u,t -ui =2gh, vdi v, = l00m /s. h = 100m.

u, = r,fj - 2gir = 40.*6m /s.

4.4

Thay giri tri bang sd vbo (2) vn (3) ta duoc :

vz :188,7 r 189m/s vd tan a=2,981 ha.y cr =7\oZJ' .

Gia tdc cua dohn tdu ;

,1 _u?
n=-,Vdl

vr : -l6km lh =lOm/s I vz = 54km/h = l5rn/s ; s = lkm = 1000m.

Su-vra a=0,0625m/s2.

Goi F ld luc k6o cfia ddu mrly vh F"', le iuc ma s6t cfra duong ray, ta
cci :

F*F,,..*F*N=*i,
liav F -- F*. = ma suy ra F = F.. + ma

vdi F., = pN = [P = pmg. Tt d6 F = m(p,g*u) = 28215].{.

'fhoi gian tlLr chay trOn doan ducrng d6 :

1=v2-Vt =gos.
a

COng do dAu mdy thuc hiOn tren doan du<-)ne d6 :

A=Fs=28215000J.
C0ne slrdi trung b)nh cua ddu m6y :

, = L= 351,6k\A'.
t

Ci;i m !i khdi luong xe du lich ; / la chi6u di\i cua ddc ; t, , t, lh thdi

gian lOn doc vh xuong ddc ; F lb h€ so ma sdt cfia rnat rludng.

r48
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4.6

- Khi o to len dcic c6ng cua dOng co crla xe bang tiing c6c cong clin
cua trong i\rc (thdnh phdn Pr = Psin o ) vi l\rc nta sdt

F,,,,(F*. = pN = prPcoscr). Ta c6 :

Jl t, = /(mg sin cr + pmgcos cr).

I
Suy ra lP =:(mesincx.+limgcosa)=vrmg(sina*pcoscx) (l)

'l

-. Khi 6tO xuong doc tfing cdng cia luc d6ng co vi c6ng trong luc
bang c6ng crla luc ma sdt. Ta cd :

lP t, = /( pLmgcos cr - mg sin cr) .

I
Suv ra )P = -{pmgcoso-mgsinu)= vrmg(pcoscx,-sina). e)

t2

- Klri xe chuydn ddng trdn duong nam ngang , th\ : 'Jl = v.pmg (3)

Tir(l)vd(2)tac6:F=iirjratan* (4)
v2-vt

Thuy ( 1) vho ta duoc : ?/' = 'u 'ut 
sin o 

mg . (5)
v2-Vr

So sdnh (3) vh (5) vh chf f ddn (4) suy ra :

u - 2v'v, cos.' 
= 52km /h.

v1 +v1

I ) Vi P" sin cr > P, n€n vAt m, chuydn d6ng xuong dudi doc theo

(l)

mat phang nghiOng vdi gia tdc a, cdn vAt m, di l€n vdi gia toc a. Goi
v lh v6n tdc cria m, (vl crla m2 ) khi vAt m,
duong s. Chon chidu duong ld chi0u chuydn
dung lOn vAt m, lA :

F, =i+F, hay Fr =T-R.
Ap dung dinh lf ci6ng nang cho vAt m, :

ffi,u2 
= (T _ p, )s

2 ', tl

Ngoai luc tlic dung l€n vit m, ld :

dd trucrt duoc cioan

dQng. Ngoai luc tdc

Fz =P: +N+T hay Fz =Pzsincr-T.
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Ap dung dinh lf dOng nang cho vat nr. :

&l-=(psincr-T)s e)
/.

(m, +m. )v2
Tu t1) vd (2) suv ra, -?= (P" sino -Pi )s,

^ I r,)
u: _ /8S(m: slil 0' - r'r ,, hay v = 5m /s.

ml +-tn2

2) Cia toc chuydn dOng cta vAt m., (vi vAt m, ) : a :;;

Ap dung clinh IuAt ll Niu-ton cho vflt m, :

u2
T-Pl =ffita hay T=ffir.--*P, = 11,25N.'2s

4.7 Chon chidu c&a iz lim chidu ciuong.

Trudng h'o,p a : Ap dung dinh luit bio tohn dOng luong :

rnlvr + ffi2vt = (*, + m, )ur .

vcii u, li vin toc m;iy bay c6 dan cdm vlo. Suy ra :

u' =W=2oo,o6mls'
Ini + nl.)

Nhiet luo. ng roa ra :

,{' g-t 
- rl5 )- t*ra'uJ{- 

= isi..l.\z 2 ) 2

T'rubng hqp b : Ta c6 r-!rrv., - rnivr = (*, * *, )u. , suy ra

uz =i99,86m/s virtucl6 Q=98kJ.

4.8 Ap dung dinh luAt b6o tohn co nang (cho hO gdrn qua cdu m, vd Triii

Dat ; chon m6c tinh the niing tai vi tri cAn blng cua qui cdu m, truric

va cham) ta tinh du-o. c vAn toc vu c'&a qua cdu m, trudc va cham :

o+m,g/ = 
t:u3 +o suy ra vo - .Ft,

2

Trttdng hqp o: Ngay sau va chain hai qua cdu cti cfing van tdc u..'ip
dung dinh iuAt bio to)n ddng iuong :
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lo-J
tt*

nrr\'() = (*, * m: )u suy ra s = fltV(t - v.t
- m,+m" 3

(vi theo dd bdi m' = 2m,).

DQng ndng cria hai qu6 cdu sau va cham :

w, = 
*'ut - [zu2 - 3m'u2 

= 
*'ui 

= l'-gi ."22263
Phdn dong nlng cria quA cdu m,dd bidn thdnh nhi€t :

.., _ mr\,j ,r,. _ 2m,g/ _a = -;-- wd = -- =0.12L

Sau va cham hai qui cdu dinh vdo nhau vh chuydn d6ng trdn ve bOn

triii, l€n tdi dO cao h. Ap dung dinh ludt b6o todn co nang :

/ \ m,8/
U+W., =(ffir-m:)8n noY : =Jmtgn.

Suy ra t', = * = lgcm.
9

Sau d6 hai qua cdu lai tr6 vd vi trf cAn barrg, tiep tuc chuydn dong

trdn v6 b6n phii lOn tdi dO cao cuc dai h = h.

Trrdng hop b: Ap dung dinh luAt bio todn d0ng luong vb bio toin
dOng nang (luu f m, :2m,) :

fltvn =mtvl +mrv, hay vu =v, *2v, (1)

. m,v,1 m,vi m,u; )va =*+---hayv;=vi+vl (2)
222

(vdi v,, r,, id vin tdc hai qui cdu ngay sau va charn).

Tu(l) vd(Ltsuy rai vr =-*' or=*.
JJ

vi nguoc dau vdi vu c6 nghia ld qui cdu m, bAt tr6 lai vd phia ph6i ;

v" cDng ciau r6i vo cd nghia ld qua cdu m, chuydn dOng v0 ben

trr4.i, tiep noi chuSrdn dOng ban ddu crja qua cdu m, . Ngay sau va

cham, dOng nang cua m6i qui cdu li :

\I/wu, =+=#=Y,
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'w, =*rul -4m'v3 =qn',g/.

Nhd c6 c6c dOng nang dd hai qui ctiu di lOn tdi c6c dd cao h, vd h, ,

tui d6 the nang cria chfng bang cdc dOng nAng tr€n (dinh luAt brio
toin co nang). Ta c6 :

vi Wo. = W,

wu =W

- Luc tiic dung lOn vAt m,ld trong luc F, . luc ma siit cua mat phang

nghi€ng F,., phdn luc vu6ng g6c N vd luc cAng T cua dAy noi.

- LqIc tdc 'Cung l€n vdt m" ld trong luc F: vd luc cang i. fnann

plrAn R ciia trong luc Pr song song vdi rndt phang nghiOng cd d0 16rr

R = Pr sin cr = m,g sin 300 = 75N nh6 hon trong IUc

P, ='fir,9 = 100N, n€n vAt m, di xudng, vAt m, di lOn.

LAy vi tri ban ddu c&a hai vAt ldm moc tinh the nang cua chdng.
Ning luong ban ddu crja h0 hai vAt b[ng 0. Khi vAt m, di duoc

s = 3,2rn thi nang lugng cua h€ bao gdrn :

The niing \ cua hai vAt, dOng nang \ ciia chfng vi nhiOt toi ra

bing c6ng A crla luc ma s6t. VAt m. di xuong theo phuong thing
dring m6t doan s thi vAt m, di lOn duoc m6t doan s doc theo mat

phing nghi€ng, ngh1a li m, di l€n cao m0t doan bang : ,.rin o = *.
VAy the nang \

$y'-

DQng nang cria hai vAt : w

v6i v=atmi

hay m,gh, = 
*19 I 

suy ra h, = l- = I ocm ;'99
8m,g 1 1lha} nt,gh, = 's SUV fa h. = I = 40cm.-99

4.9

ha

S
f-.

z

(r

.g

=

ua

n,
I

m

d

lfc sau c

-m2gs +

vAt b[ng :

(^, )
=gsl .r-ITt, I.- \ 2 -)

r, +m,)v2lTt

2s 2sA= , tl&! V=-.
t- t
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tu d6 luc ma s6t Fr, = FN vd cOng crla luc ma sdt :

A=F.r.s=pmtgcoscr.s.

Dinh luAt bio tohn nang luong cho ta : W, + Wo + A = 0.

Thay so ta duo. c : p = +# = 0. 162.
208

Luc cdng soi dAy : T = m, (g -u) = 98,4N.

4.10 l) Kf hieu oih g6c l€ch dAy rreo var, 0,, le
(0=600).

)
^ mv-

t -mgCOSU=-
I

g6c lOch ban ddu

Ta c6

Mat kh6c, 6p dung dinh luAt bio todn co nang :

v2 =2gl(cos0-cos0u)

TU(l)vh(2)suyraiv'= 2lT 2gl cos 0o

3m3
Khi T = 4N, thay sdta du-o.c : v = 2m/s.
2) TU (2) ta c6, khi d6 :

)
cos0= 

v- 
+cosO,,=l suvra0=0.

2el

Day drrt dring hic con l5c qua vi trf cAn bang.

Chon O llm gdc toa d0, truc Ox theo chi€u vAn toc i cfia vAt tai O
(huong theo phuong ngang), truc Oy huong thing drlng xudng dudi,
phuong trinh chuydn d6ng cfra vAr ld :

x=vt=Zt : y= gl2 
=5tt=!*'.'24

Didm v6t cham ddt trng vdi y = 0,45m , suy ra x = l,9m : khoing c6ch
tir didm vAt cham dAt ddn phuong thing dung qua didm treo ld 1,9m.

t Ew- ,^ r-l) Wn, = + suy ra v =.,/- = lUV5m /s.
LVm

Iaco: v-=vl*vl.^]
V

Theo dd bdi : J- =tans. =2
V

(l)

()\

4.tl

SUy ra v, =2v*.
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TU d6 suy ra I v* = 10m /s vh vu = 20m /s.

Vi hbn d6 nim theo phuong ngang nOn :

Vr =V0 =lOm/s;v, =gt suy ra t=?=tt : thdi gian hbn d6 bay

til dinh thrlp den M ld t = 2s.

Phuong trinh chuydn dQng c&a hbn d:i (lay goc toti d0 lh dinh thdp,

truc Ox huong theo vo, truc Oy huong thing dung xuong dudi, gdc
thdi gian ld Iric n6m) :

1

x=vut=10t ; y=4i*s.: (1)
I

ToadOciiadi6mMungvdi t=2s : x, =20m ; y* =20m.

_.2

b) Tit ( l) suy ra phuong tr)nh qu! dao : y - ' .

20

Didm cham dat fng vdi Y = h = 40m , suy ra :

* =".,600 =zoJj r 28m.

4.12 Khi day chua drit, hai qui cdu c6 cirng gia toc a x6c dinh theo c6ng
thfc (6p dung dinh luat II Niu-ron) :

"-mrg-m,gsinG=lm/s2.ml +m2

Vdn toc cila qui cdu m, khi day dun : v, = B1t = 2m ls.
1

Trong thdi gian t =2s qud cdu m,di duoc qudng duong sr ={, vd
z

do d6 n6 di l€n cao duoc m6t doan h, :

hr =srsin6t={rincr=lm.
L

Sau khi dAy dft, quA cdu m, di tidp l6n duoc mdt doan s, :

ul ul
St = -:- vol a) - -gslnG nen S- = _--i-.2u, - 29 sin cr

vd do d6 n6 di lOn cao them duoc mQt doan :

hz = Sz sin cr = *=O,Z^.
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c,o

\ikhi d6 n6cdch sirn mOt khoeng: H =(h-hu)*h, +h, = 5m.

TU vi tri d6 qui cdu lan vdi vAn
theo phdn thing AB rdi theo
phdn h)nh trdn. X6t chuydn
d6ng cria qui cdu trOn phdn
mdng h)nh trdn (Flinh 4.18).

B1vl trf M (x6c dinh b&i g6c

MOC = I ), r{p dung dinh luAt

I l Niu-ton vh chieu len
phudng OM ta c6 :

2ffirV
= mrgcos0+N,vdi N ld phin luc cua miing t6c dung l€n qud

r
cdu ; v li vAn tdc tai M.

tdc ban ddu bang kh6ng xuong doc
lll ,

ril d6 * =,n,r[L-.orB]\gr )
M[t kh6c dp dung dinh luAt bio toin co nang :

mrgH= 
tlu 

+m,gr(l+cosB)2'"

Tir (l ) vd (2) ta c6 : N =rn,g[+-3cosB-2.J
\r./

Muon cho qui cdu lan hdt phdn m6ng hinh trbn n6 phii lan qua duo. c
didm cao nhAt C, tai d6 phin luc cia m6ng bang (thay I = 0 ).

(l)

\L)

/'ttt \
N^ = m,pl :jl-5 l.\r )

Ta phrii c6 N. > 0 suy ,u 
2^ > 5 hay
r

Gi6 tri ldn nhdt cria bdn kinh r
bang 2m.

4.13 Chon didm ph6ng luu dan ldm
goc toa dQ O, truc Ox ndm u(,,-

ngang, truc Oy thang dung
hudng lOn trOn, gOc thdi gian
ld lfc ph6ng. Luu dan vach
qu! dao li m6t cung parabol O
(Ffinh 4.19). Didm cao nhAt A
cfia luu dan dat tdi ld dinh cria

, <?Ll =2m.
5

vo^

Hlnh 4.19

H'inh 4.18
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parabol, tai d6 vdn toc i ltiep tuyen parabol) c6 phuong nim ngang
vd c6 dO l6n :

v=vo* =10.,5mi s.

Nhu vay trudc khi nd tai A luu dan c6 van toc i iiucrrg nam ngang
vh c6 do lon 10J3m/s. Xr4c dinh vi trf cua A dua i,do i=i, *ir,
vdi p, Ip;p =2m.v =20J3rn ip1 =mv, =20nip: =rrrv, =40m.
Suy ra vz = 40m /s.

Mat kh6c, goi B ld g6c hqp boi i: vi i (phLrryr]f; ngangJ, ra c6 :

tanB= 
p' 

=* suy ra F=300 . Sau khi iuu clan nd mAnh 2 c6 vanpv3
tdc ban ddu bang vz =40m/s vi i: hqp vdi phuong ngang goc, do
d6 minh 2 chuydn dong theo qu! ciao parabol vdi phucrng trinh
chuydn d6ng (dirng h0 truc roa d6-xHyc6 getc rai H) :

X = v2 cosBt = 20r6t .

1

y = yn + v, sinBr -+ = 5+ 20t -5t2.
L

Phucrng trinh qu! dao cua minh 2 : y =: * * - 
x'

' J: 240

Minh 2 roi d€n ddt tai B c6 toa dQ : .vs = 0 vh xs = 146,7m.

Didm roi crla minh 2 c6ch vi tri ph6ng luu dan :

OB=OH+HB=xA+xB =164m.
Cdn mAnh 1 thi roi tai H ci{ch vi tri ph6ng luu dan :

OH=xa !17,3m.

4.14 l)Trudng hW a: Goi F,,F2,F ldn luot ld luc t6c dung lOn id xo
Lr,L, vd l6n h€ lb xo ; k lh d6 cring cfra h6 hai ld xo. Ta c6 :

Fr =krx,$ =krx vd F=kx. Bidt F=F, +F".

suy ra k = k, * kz = 240N/m .

Thd nlng ddn hdi cria h€ :

w, =w. +w, = 
k'*t 

+ 
kzx2 

=o.lo'J."r ':22
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( co the tinh ban-e c6ng thric : W, = + = 0,108J. )
L

Trtrdttg ltctp b: Khi vat dich chuydn m6r doan x thi do bi6n dang cia
hai ld xo liin luot bang x, vh xr, ta c6 :

X=X,*X2 (l)
Gqi Fr, q li iuc dhn hdi crja hai ld xo :

F=k,x, =4 =kzxz e)
Ngor)i ra ta lai c6 :

F=Fr=Q=kx (3)

TU (1), (2), (3) rft ra :

lll,,k,k,160
;. =;+- hay f =# su),ra k=-i=53N/m.
K Kr K. k,-tk, 3

Ngobi ra tU (2) ta c6 : x, = 2cm txz = lcm.

Thd nans ddn hdi cria h€ : 
^

w, = +-+ =o,oz4:.

(c6 thd tinh bang cong thric : W, = S,.z

Trttdng hqp ,': Ndu ld xo L, din ra mOt doan x thi lb xo L, bi n6n
mdt doan x vd ngurlc lai. Do d6 do bidn dang cfia hai ld xo ddu bang
lxi = 6t".t. Ta c6 :

F=kx=E +4 =kix+krx (F lA dO lon hqp luc ri{c dung lOn vAr,

cfrng lh irc dln hdi cua h€ lb xo).

Suyra k=kr *kz=240Nim.

The niing ddn hdi cria h0 : W, - + = 0,108J.
z

2) a) Khi vAt d vi rri can bang d6 bien dang tdng cOng cfra hai ld xo
bang:

X = Xr * X2 = AB-Z|,) - 1,5 = 6cm ; hai lO xo bi ddn.

V'i vit nain cAn bang nOn F, = F, hay k,x, = k:X:.

Tu dd nit ra x, = 4cm vl x, = 2gs1.
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b) C6 2 rrudrtg hop :

+ Neu k6o vAt l€ch vd phia B : d0 bien dang x, vh x, cria hai lb xo

bang :

*, =^' *Xo=6cm vd x.r=*r-xo=Ocm'

The nang dhn hdi cira hai lb xo :

v -,'2

W, =?=0'144J lW,' =0J'

+ Ndu k6o vAt l6ch vd phfa .\ : dO bien dang x, vn x, cua hai ld xo

bang :

^, 
= ^' -xo = Zcm;xr= X2 *Xo =4cm'

The nang din hdi cria hai Ib xo :

'"abu"2
*, = t5 = o.o l6J ; wr = 

orl u 
= 0, r28J.

'zL
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III . BAI TAP TRAC NGHIEM KHACH QUAN

a. oE eAl

.l.l Chon cAu tri ldi ttring

(A) Xung cua m6t luc ( F.At ) cdng l6n neu luc tdc dung cdng n
lAu :

(B) Xung cua mOt luc lu6n lu6n bang su bidn ddi aOng lugng n
i:ila rnOt vAt ;

(C) DOng luon-c cfra mOt vAt phu thuOc 
",ho 

toc d0 thay d<ii van n
t6c ;

(D) D6ng lugng c6 cing huong vdi vAn toc ; n
(E) Vdi cr)ng moi xung iuc, vAt n[ng thi c6 dOng luong l6n X
hon vOt nhe I

(F') Khi bidt vAn tdc crja m0t vat ta c6 thd x6c rlinh dOng luong n
cua ntl ngay ci khi kh6ng bidt khoi lugng cua n6 ;

(G) MOt qui b6ng dip vlo m6t bfc tudng vh niy trcr lai vdi n
van toc lctn bang vAn toc ngay trudc khi dap vho tudng. DQng
iugtrg crja nd khong thay ddi :

1H) Va cham trong d0 nAng lugng khOng bi mit m6.t goi ld va r-r
cnam oan nor.

4.2 Chon cAu tri lci cfthng

Ngudi ta rrdm m6t qui b6ng khoi luong 0.5kg cho n6 chuydn dong

vdi vAn toc 20m ls.

iA) Sq thay dtii ddng luong cua qu6 b6ng ld :

10kg.m/s [i 2Okg.nils n lOOkg.rr/sI -500kg.m/sn
(B) Xung luc t5c dung l€n bcing ld :

l0N.s tr 20N.s I l00N.s n 500N.s n
4.3 (A) Birju di0n vecto dOng luong cfra mOt vat khoi lugng 5kg chuyOn

d6ng vdi v3n toc 20m l-s trdn duong narn ngang huong sang bOn phdi.

Su dung ti le xich l0kg.m / s tuong rlmg vcii I 6 vI diem gdc tai O.

(B) Bi6u cii6n vecto dOng luong cria m6t vat khoi lugng 6kg chuydn

dOng vdi vAn tdc 1,5mls hop vdi phuong n5m ngang 60". Sudung
cirng mOt ti le xich nhu tr6n nhLmg gdc crla vect"r niy,' trDng vdi ngon
cua vecto trudc.
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(C) VC vecto tdng hqp cta hai vecto tr€n.

(D) Vecto tdng ho,p bidu dien ddng lucrng t6ng c6ng cta hai
dinh dO lon vd huong cia vecro ndy (huo,ng ducrc tfnh so vdi
nam ngang).

vAt. Xi{c
phuong

4.4 Khi m6t pr0tOn den va cham vdi mOt no'tron, n6 c6 thd bi notron hap
thu vd tao thlnh doteron. GiA sri trong m6t va cham nhu the, pr6t6n
chuyeln dOng theo pfuong ngang huong sang phii vd ncrrron chuy6n
dOng theo phuong thing dwrg huong lOn tr0n.

Khdi luong cria prOtOn bang kh6i luong cua notron : m = 1,67 .10-tt kg .

Khdi luong cfia doteron : 3,34.10-2ikg.

VAn toc cia protdn : 6.106 m / s .

Van toc cfia notron : 3.106m /s .

(A) D0 lon d6ng lugng cua pr6r6n ld :

5,01.10-27kg.m/s I l0,0kg.m/s n
10,0.10-21kg.m/s u l0,0.i027kg.m/sD
(B) Ve vecto dOng luong cfra prOton vio bang dudi dAy bang c6ch dAt

goc tai O. Sfr dung ti i€ x(ch l0-rr kg.nr /s ruong rnrg vdi 1 6.

(C) DQ l6n d6ng lugng cta nCIron ld :

5,01.10-2ikg.m/s n 10,0.102rkg.-ls D

10,0.10-2ikg.m/s n
(D) Dat gdc cria vecto ndy trDng voi ngon cria vecro rrudc,
ddng luong cta ndtron vdi cing ri le xfch nhu trudc.
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D"

;1.5

(F) Huong cua vecto ndy so vtli phuclng nlm ngang :

10,0'' fi 26. -5'i n 03..5t' f l l 6,5t' [:
(G) Vectrr niiy cfng biriu di€n cl0ng luong cua tloteron sau va chanr
Xilc dinh vin toc cfia ilcltercn sau va charr.

MOt vi6n dan cd khdi iuong m = 3,8k9 dr.roc ban theo phuong ngang

vo'i vdn toc v = 1100m/s vho mOr khdi gd l6'n c6 khoi luong

N{ = l2kg nAr.n y6n iren mat ban nam ngang.

tle don giin ta gii thiet vin tOc bin 15'n den nrftc mI ci 8 viOn dan
cung bay vbo truclc khi vi€n dan ddu dAp vbo khtji. Neu khoi ducrc tu
elo truot tr€n rn;it ban khOng nra -sd"t thl van toc cfra nd sau khi nhAn
il'.ictc tam vien rian l) :

2.79rn l:s [] 2,78rrr i s I 0.3,s;l l s 'J
Hai vAt A vh R chuy6n dOng lai gdn nhau vif va chanr hohn toin dhn
hOi. F{ay dinh ddu vlo ciic dai !Lro'ng thay dOi trong quir trinh tuorrg tdc

D0ng luong cua vAt A
DQng lugng cira.,At B

Dfxg luong tdrre cOng

cua vtit A vl B

;]
it
LJ

TI

i_l

T

Hu&rg c[;i vin toc cua vit A i-]
Huiing cira vAn toc cia vit B t-j

D0 lctn'rin tdc cira A fi
D0ng ning tdng c0ng cua A vh B ii

4.7 ,{;-ic dinh xung ldc trong ha truung h,.rp drrdi ciay, r.c'i rrilc rhen,{ {trl?ng

hiOu ciiin luc tfnh ra niuton. tnri: nam ngang li thdi sian rinh ra eiay,.

/n\ ittl-- 
J

I
I

I

l6l

E., Tcin'g cua hai \ecto tao thnnh
proton - no'tron trudc khi va chanr.

D0 lotr cua vecto niry ld :

- ^. .^-at,5.01.10--'kg.m/s n
I l.l.n) - Kg.m,'s L-

vecto don-t iuo}lg t6ng cong cua he

6,1.10-2rkg.m/s X

10. i0-2rkg.nr l:i tr

K.hci lucrng cua v;rt A^

Khcii lur:ng cua vAt B

Khoi lucng tdng cerng

cua vAf A vi B

{)ing nang cirr vat A
Dang ning cua vit R

ilO iim..,An toc cira 13

4.6

i_]

i--t
L:

i:
i_l
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4.8 Mdt vi6n bi den va cham vlo m6t vi€n bi khdc dang dfng y€n. Hai
vi€n bi c6 cDng khoi lucrng 100g; vien bi ddu tiOn c6 vAn r6c lOrn/s
trudc khi va cham vh gia su rang va chanr li holn toin dl)n hdi.
(A) DOng lugng cua h€ hai viOn bi trudc khi va cham :

Okg.rn/sE lkg.m/sn 2kg.m/sf 5kg.m/sI
(B) D0ng lucmg cria h€ hai vi0n bi sau va cham :

Okg.m/s n lkg.*/rn 2kg.mrsll 3kg.rn/s X
(C) DOng nang cua he hai vien bi trudc va cham :

0ix . 2JT
(D) DOng ning cua h0 hai vi€n bi sau va charl :

0J i_l 2J tl
(E) Gili su vAn toc cia vi€n bi dliu bling khOng s:rlr va chant. Vin toc
cLia vi€n bi thfr hai sau va chant :

Onrls f] 5m/s I l0nr/s I l00m/s n
4.9 Hai vien bi chuyOn dOng lai gdn nhaLr vdi cdc vArr roc dOu bring

8rn/s. ChLing c6 khoi luon-e ldn luo't lri rl,2-5 r,i 0.-5kg.

(A) Biet rang va cham ll hoin todn khOng dln hOi, vAn toc chung cua
hai viOn bi sau va chanr lh :

2in ls I 2,67rn i s fl 4,67nr / s fl 8rl /s n
vin toc cLra vi€n(B) Chieu cua vecto vAn toc ndy c6 cing chidu vtii

bi khdi luong 0,25kg trudc va cham khong ?

CoI Khong I
4.lS *)ien cfc tir'vio ch6 trong

lA) COng A cua mOt luc khOng .10i F tdc dung l0n mOi vat dich
chuv0n drroc quin-e dudng s theo phuong cua lur.: li: ...

(ij) Khi mot Iuc ... v6'i phuong dich chuyen, c6ng cua n5 bang khOng.

iCj Khi vat dich chul,en theo chidu cilr luc" c0ng cria nd ...

0.02 0.04
(a)

0,02 0.0,1
(c)

-rJ L_t

<r l-l
.IJ U

I \
I \
I

iri 1 
.18- PPGTVL1 O



f'1,."

rDr Khi i'at dich ciruy'€n nguoc vdi chidu cua luc. con_s cua n6...
(E) ... cOng suat lh oiit.

(G) ... ld thuong gifra ... vd ... thuc hi€n c6ng.

tH) Don vi hgp phdp dd do 6p suat li .".

1.11 Hay noi c6c dai lugng vdi dm vi vi ki hir0u tuong ring cua n6

Dai luone Don vi

C6ns radian tren giav N.m

COns suat m6t tren siiv w
Luc lun N

Momen Odt J

Van t6c niuton.m6t m.s

Van toc eoc nluton rad.s''

4.12 Ngudi ta n6n mOt lb xo v6i m6t luc F = --50N , trong d6 F tfnh ra
niuton, x tinh ra m6t.

(A) Gi6 tri cua dO crlng cua ld xo l) : k =
(B) D{u tr} trong bidu thii'c cua luc chi ra rang :

- Luc luOn duong n
- l-uc sE ld duong khi x ducng fl
- Luc i) Am khi x ducyn_q I
- Luc lu6n lu6n Am I
(C) Ngudi ta dat m6t ld xo (nrOr ddu co dinh) bi n6n m6t doan 0,-5nr
lOn mOt mdt nim ngang kh6ng ma sdt, sau d6, chan mOt vAt khoi
lugng 2kg v)o n6.

i) Cdng mi lb xo sd thuc hi0n len var li :

3,12J n 6,2sJ n t2.51 D 2-5J n
ii) Khi lb xo chi bi n6n 0.lm thi luc rni n6 tdc duns l6n var le :

O.5N T 2.5N T _5N n lON T

, t-
lum / s- L_l

iii) Tai thdi didrn ndy gia toc rni vAr c6 ch-rcyc lh:
u,-)m / s- Ll l, )m / S- L-l -sNrn /s: D
iv) Neu vat ductc gdn vdi lb xo thi didu gi sE x6y ra :

- Vit sE drrng lai khi luc bang khOng !
- Vdt sd dao dOng khOng ngrmg tr
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- Vit sE di den vi tri xuat ph6t ban ddu sau d6 sC dung lai n
- Vat se dung lai sau mot vdi kin dao dong n

4.13 Chon c6u trii ldi dung

Hai ld xo A vd B giOng hdt nhau v€ kfch thudc, tuy nhi€n dO ctrng
cua ld xo A (k" ) lon hon dO crimg cria ld xo B (ku).Ndu hai lb xo

ctrn-e bi din ra mOt doan nhu nhau tlii :

(A) Lb xo A thuc hi€n du-o.c nhidu cOng hcrn so v6i lb xo B. n
(B) Ld xo B thuc hiOn duoc nhi6u cOng hon so v6i ld xo A. I
(C) Kh6ng c6 lb xo ndo thuc hi0n cOng. I
(D) Hai lb xo thuc hiOn m6t c6ng nhu nhau I

4.14 Ddnh gi6 cOng thuc hi€n trong mdi trudng hdp sau, trong d6 vecto
AB bidu diOn vecto dich chuydn vh luc lu6n c6 gi6 tri bring l0N.

B

I 5nr

B (c)

4.15 H'inh du6i bidu di€n sq phq thu0c cua

n6n cria n6 (truc thing dung bidu dien
dO n6n lai cira lb xo).

(A) DQ cfng cfa lb xo l] :

luc t6c dung cfra lb xo theo dO

luc, truc nem ngang bidu dien

Truirng
hoo

(a) (b) (cl (d)

Cone (J)

t64
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i.6' c'
'-^\'

B Tha nilnq cua lo xo co duoc khi no br n6n 0,.1m ld:
rl.-+J - O,gJ tr gJ tr
C Cons crin thuc hien d0 n6n lb xo m6t doan 0,4m lh :

r).-+J I O,gJ n gJ n
(N)

-l

)

.1.16

0,I 0,2 0,3 0.4 (nr)

MOt lb xo c6 d6 cung k=80N/m. Khi n6 bi n6n ngin lai l0cm so

vdi chi6u ddi tu nhi0n ban dtiu.
(A) Khi d6 xuat hi€n m6t luc din h6i c6 dO lcrn lh :

0Nn 8Ntr 80N n
(B) Ld xo c6 mOt the nang din hdi ld :

0Jn 0,4J n O,SJ tr
4.17 Ha-v chon cAu tri ldi ttring

MOt ngudi dung o tren m6t dO cao ndo d6 so v6i mat dat. Ban ddu
ngudi d6 n6m thang dfug mot qu:i b6ng l6n trOn v6i vAn tdc ban ddu
vu n)o d6, sau d6 lai ndm thing dung m6t qui b6ng rhri hai xudng
ducli vdi cDng vin toc ban ddu nhu trOn. Neu bo qua sric cAn kh6ng
khi. khi cham dat :

(A) Qua b6ng thf nhat c6 vdn roc ldn hon quA b6ng thf hai. !
(B) QuA bdng thrl hai c6 vin toc ldn hon quri b6ng thri nhat. n
(C) Hai qui b6ng ddu c6 vAn toc nhu nhau. n
(D) Hai quA b6ng ddu c6 vAn roc bang kh6ng. tr

4.18 Chon cAu tri ldi thing
(A) MOt h0 c6 khi nlng thuc hi€n c6ng rhl n6 c6 ning luong. n
(B) Don vi cua ning luong khdc vdi dcrn vi c6ng. n
(C) Cdng cua mOt h1c phr,r thu6c vdo g6c gifra luc vdi phurrng).cua chuydn dQng. tr

SOON tr

4000J tr
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(D) Thg neng cua trong luc lu6n duoc xdc dinh so v6i mat dat. I
(E) Thd nang cua m6t ld xo bi n6n 2crn lu6n l6n hon the D
nang cua id xo khi ddn 2cm.
(F) Thd nang cua m6r rhang nt6y trong hdm mo c6 thd am. n
(G) MOt vAt chuy,dn dOng luOn c6 mOr d6ng nang. tr
(H) MOt var truor c6 ma siit tr€n rnit phnng nghiOng tao thdnh n
h€ kfn.

(l) Huong cua vAn toc ctia vAt inh hucrng t6i d0 ldn c0a d6ng n
nang.

(i) Khi m6t h€ mdt m6t co nang do ma siit, ngudi ta c6 thd n
thay phdn nang lucrng mat di ndy bang cOng cria luc ma sdt.

4.19 MOt luc 25N tric dung rrong 5 giay len m6r var 5kg ddt tr€n mAt
phing nhdn nam ngang (khOng ma sdt).

(A) Gia toc cua vAt :

um/s- Ll 5m/sr n l0misr E
(B) Xung ci.ra luc tiic dung lh :

ON.s I 25N.s n l25N.s tr
(C) DO bien doi ddng luong cfra vAt :

Okgm/s n 2-5kgrn/s n l25kgm/s n
(D) D0 bien dfii vAn toc cua vAt :

0m/s n 5m/s tr 25mls I
(E) Sq thay d6i dOng ning crja vAt :

OJT 25J n 625J tr
4.20 MOr vien bi khdi lu$g l00g lan rr€n mOr vdng xidc (nhuhinh dudi

day) v6i vAn toc ban ddu bang kh6ng.

A

(A) Thd nang cta bi tai A so vdi mit nam ngang qua B :

25mls2 [

2-50N.s tl

250kgmls tr

250m/s n

t562,51 tr

D=2m

r66
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BrDong nang tua rat tai A:
1.96J I

, C i l)ong nins cua vAt tai B :

rJ 1,96J tr

3,92J a

3,921 a

39,21 a

1q ?r n
rDl DOng nang cfra vAt tai C (di€rn cao nhat cua vdng trdn) :

0iI r,96J tr 3.92J n 39,2J n
(E) VAn toc cfra vet tai diern C :

Onri s I 3,l3mi s I 6,26m ls ll 19,6m /s n
1.21 \Iot vat 3k_e dat tr€n mar phang nghiOng. Tiic dung mOr luc 25N

r io vat theo hudng song song vdi mltt ph.iutg nghieng d0 k6o vAt l€n
tr€n mat phang ngt-tieng. Luc-ma srit'gifa uat ua maiphing nghi€ng
bang 0,15 ldn trong luc tdc dung viro vAr. Chidu dhi crja mat phing
nghi€ng ld lOnr vd chi0u cao cua n6 ld 4rn.
(A) Trong luc c6 gid tri :

3kg I 3N I] 96,6N tr
(B) C6ng cua luc t6c dung 25N :

250J n 100i I 7-5i tr
(C) DO l6n cua luc mer srit :

3,7sN n 29,4N I 0,45N n
(D) Vat phii thuc hi€n mot cOng dd thang c0ng cua luc ma sdt ld :

37,5J I 44.1J n 4,51 ! 294J n
(E) Vet phAi thuc hi6n rn6t c6ng d€ th6ng c6ng cua trong luc ld :

t2J n 294J T 300J x 1r8J n
4.22 Chon cAu trii ldi tfting Dring Sai

(A) Cdc hbnh tinh ludn chuydn d6ng rheo dudng elip mi D n
Mirt Trdi ld tAm cria dudng elip d6.

(B) Van tdc chuydn dOng cria hdnh tinh tr€n qu! dao elip X n
lu6n c6 d0lon khOng ddi.

(C) Truc cria elip cing ldn rh'i chu
nh6.

k) cua hinh tinh cins n n

29,4N n

37.sN tr

4,41N tr

(D) Lgc hdp dAn ld luc huong rAm cdn thidt cho chuydn I tr
d6ng trdn cua Trrii Dat quay xung quanh Mat Trdi.

(E) Ndu khoi luong cua Mat Trdi girim di hai tdn th) Trtii n I
Dat cdn phii quay xung quanh Mat Trdi nhanh hon, ndu qu!
duo cua nci gifi khong dcii.
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F Chuien dOnq cria mot ve tinh nhin tilo xung quanh il n
Tr.ii Dat giong vdi chuy6n dOng cua Trdi Ddt qlray xung
e:rrnh lviat Troi.
,C r The ning cua mOt henh tinh tirrg khi hdnh rinh di ra xa tl I
\Lit ll'oi.

tHi Co nang toin phdn crla HC Met Trdi ll khong dcji. tr X
(l) Cric hhnh tinh cfra H€ Mat -frdi ddu c6 co nang tohn I i l

phin lon hcrn khong.

(J) DOng nang cul sao chcji Halle,v (chu kl lt\ 75 n[m) nho t] i-J

hirn the nang cria nd doi v6i Mat Trili.

(K) Nguc\i ta c6 thej quan sdt nhidu ldn mOt ngOi sao cua I X
He MAt Trdi neu n6 c6 dOng nang ldn hon the nAng cr-ra

n5 doi vtli Mat Trbi.

"1.2J Nrly 3 I thdng I nam 1958, Mi ph6ng v0 tinh "Explorer I". Qu! dao

cur ni, ld elip nfrung ngudi ta coi n6 gdn nhu mdt duong trbn tAm o
"frdi Dat vir cci ban kinh 7780,8knr. Chu ki cua nr,i ld I14,5 phdt, khdi
Irrong cua Trdi Dat ld :

i 130 l0-* kr I "5.90. l0-* kc n 6,0.1021kg I
1.21 Xiic dinh viin toc cfra N4at Trirng quay xung quanh Trdi Ddt nhd

phLiong rrinh vr = CM.r irr . Tra bring dd cd cdc gid tri M' vd r :

1,02m/s I l.05rn/s fl 1,02km/s I 1.05kmls tr
1.25 Ngirv 27 thiing 8 nam 1962, Mi dua m6t phbng th( nghi€m "Mariner

il" l€n khOng trung. Muc dfch la de tien hanh cfc quan sdt o hinh
rinh Venus.

(A) D/rnh diLr vlo chc trilu diing Dring Sai

i) De phcing tirinh cOn,q thi plrdng thi nghi€m " Mariner tr n
II'" phrli tro thhnh v€ iinh cua Mit Trdi chri kh6rrg phai li
ve tinh cua Trdi Dat"

ii) VAn tdc crla "N4arirrer II" quay quanh Mat Trbi phai i n
lon hon vlin tdc cua Tr6i Dat (Venus ll mOt hhnh tinh
trong d6 qu! dao nho hon qu!,dao Trrii Dat).

iii) Khi den gdn Venus, "N4arirrer II" tlng van roc cua n6, X i-]
nguy€n nhin lh do luc hrit cua Venus.

(B) Hi0n nay, "Mariner Ii" li\ mot hlnh tinh nhin tao quay quanh MAt
Trdi. Chu ki cua hanh tinh nly lb 345,9 ngay. Goi R li bdn kinh cria quy
Cao Trdi DAit, r l) brin kinh cua qu! dao cila "Mariner II", 'f l) chu ki
quay cua l'riii Dat, t lb chu ki quay crja "iV{ariner II".
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; , Khoanh vio c6c bidu thrlc dring :

Tr/rr=R2/r2fl Tlt=R/rn T'lt'=R3/r3[
iit Biet R = 149.10em, biin kinh qu! dao cfia "Mariner II" lI :

133.10em ! l43.l0em n 153.10em n

B. DAP AN

4.1 (A) dfrng ' (B) dring ; (C) sai ; (D) dfrng ; (E) sai ; (F) sai ; (G) sai ;

(H) dLing.

1.2 (A) l0kg.m/s ; (B) l0N.s.

r

4.3 p, =163k9.m/s ;g6cnghiong 0=28u.

4.4 (A) 10,0.10-2i kg.m/s.

(B), (D) xem hinh

(C) -5,01.10-2rkg.m/s " (E) 11,2.10-2rkg.m/s.

(F) 26,5u. (G) v=3,35.106m/s.

.1.5 V =(8m.v)/(M+8m) = Z.78mls.

.f,
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4.6

1.7

- DQng lugn-e cua vat A ;

- DQn_e nang cua vit A ;

- D0 lon vAn toc cfia A ;

- Huong cfia vAn toc cria vit A ;

- DQng lugng cua vAt B ;

- DQng ndng cua vAt B ;

- D0 ldn vin tdc crja B ;

- Hudng crja vAn toc crla vit B.

Trubng
hdp

(a) (b) (cl

Xung
luc (N.s)

0,9 0,45 1,0

4.8 (A) lkg.m/s ; (B) lkg.m/s (vi va cham k\ holn toin ddn hdi) ;

(C) 5J ; (D) 5J ;(E) l0m/s.
4.9 (A) 2,67mls ; (B) kh6ng.

4.10 (A) A=F.s;
(B) Vu6ng g6c ; (C) Duong ; (D) Arn ; (E) Don vi cria ;

(G) COng suat ; cOng ; thdi gian : (H) N / m 
r.

4.ll COng - Jun - J.

COng sudt - Watt - W.
L\tc-Niuton-N.
Momen-Niuton.m6t-N.m

Van toc - M6t tr€n gioy - m.s-'

VAn tdc g6c - Radian tr0n giAy - rad.s-r

4.12 (A) k=50N/m.
(B) Dau trr) trong bidu thr?c crja luc chi ra rang : luc lh dm khi
duong.

(C) i) COng md ld xo sE rhuc hi€n l€n var lA: 6,25J.

ii) Khi ld xo chi bi n6n 0,lm th) luc mi n6 tiic dung lOn vAt ld : 5N .

iii) Tai thdi didm nby gia toc mh vAt c6 duoc lh : 2,5m ls2 .

iv) Neu vat duoc gin vdi ld xo thi vAr sd dao d6ng kh6ng ngrmg.
4.13 Chon (A).

4.14

4.ls (A) lON/m ; (B) 0,8J ; (C) 0,8J.
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.1.16 \ \\ : (B) 0.4j.
l.l - Chon tCr. Hai qui b6ng ddu c6 vAn tdc nhu nhau.

1.18 ,{rDung;(B) Sai ;(C) Dting;(D) sai ;(E) Sai ;(F) Dring;(G)
Dung ; (H) Sai ; (I) Sai ; (J) Dfng.

-1.19 tA) 5m/s2 ;(B) l25N.s ;(C) l25kg.m/s ;(D) 2-5mls ;

(E) 1565.2J.

1.20 (A) 3,92J ; (B) 0J : (C) 3,921 ; (D) 1,96J ; (E) 6,26m ls.
-1.21 (A) 29,4N ; (B) 250J :(C) 4,41N ;(D) 44,1J : (E) I l8J.
1.22 (A) D[ng; (B) Sai ; (C) Sai ; (D) Dfng ; (E) Dring; (F) Dfng;

(G) Dfng; (H) Dring; (I) Sai ; (J) Dring; (K) Sai.

4.23 Mr = 6,0.1024 kg.

4.24 v = l.02km/s.

4.25 (A) i) Dfng ; ii) Sai ; iii) Dting.
.r_t D l

(B) i) + = l; ; ii) l43.l0em'
tj r'
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cHr'oNG v. co Hoc csAr rttu

l. xrdr'r rHuc co eAhl

I ) Su thay ddi ep sudt theo clO sAu

. Ap suat tuy€t doi p o dQ sAu ir ldn hon dp sudt khi auydn, hi€u cua
chtlng bing pgh (p ln khdi lugng ri0ng cfra chat king) '. p: p,, * pgh.

" Don vi dp suat : paxcan (teu : lN/rnz). Ngoii ra cdn dirng don vi
khdc :

+ atmotphe (atm), ld 6p suat chuan cua khi quyen I atm : l,0l 3. 105 pa 
;

+ Torr, hay mmHg ; I Torr : i 33 Pa ; I atm :7 60 ntnrHg.
. Hi€u iip suat giira hai didm B vd ;l cirng nim rrong nrOt chdt l6ng :

Ps -Pn : PB(hu -ho), vdi hn --h,\ la hieu c10 sAu giira B viA.
(Dinh luat co bcirt r'ila rhtiy rinh hoc).

2) Dinh luAt Pdt-xcan (cbn goi li nguy€n lf Pdt-xcan)
"D0 tang rip suat l6n rnOt chat l6ng chira trong blnh kin (khOng bien

dang) duo. c truydn nguy0n ven cho moi didrn crla chat king vd cira thinh binh".
3) Chdt l6ng li tutmg li chat long dd'rg tinh, kh6ng nin thtrtr'(c6 khoi lugng
riOng kh6ng dcji) va khbng nhrtt (b6 qua ma siit trong ldng chAt long).

'Khi chat long.irrn' otn tiinh (hay chriy thhnh l6p, thdnh ddng thudng
xiy ra khi van toc dbng chrly nho) m6i phdn tu cua chat long chuydn dong
theo mOt dudng nhat dinh goi ld dtdng ddng.

, 6,,9 ddng ld mOt phtin ctia chdt long chuyejn d6ng c6 mar biOn rao
boi ciic duong dong.

. Chd't khi cfr,ng c5 thd chdy thinh dbng, khi d6 n6 c6 tfnh chat nhu
chdt long chiy thdnh dbng.

4) HC thric giila toc do ddng chat l6ng vi tiet di€n cua ong ddng :

u'=S,
v, Sl

hoy vrsr = v,S., = A,

vdi A goi ld lrru luong chat l6ng (do bang *' / t ).
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i.o

. Khi chav 6n dinh, luu luong cfra chat l6ng trong m6t ong ddng ld
iihonc doi.

5t Dinh luAt B6c-nu-li
. Trong m1t C,'ng cldng ndm ngang, tdng dp surit tinh p vd dp suai

l
,a t'-

tl,irp ]:- tai mOt didm bat ki l) mOt hang so :

L

l, l, l,p+_pv- : const, hay pr +;Pvi = Pz * ^ pvi.z/-)-
" Ttri mOt diem tr€n duong ddng, tdng rip suat tlnh vi. 6p sudt d6ng

goi li dp s'uat tocitt ph()n. Nhu vay, h€ thrlc n5i tr€n cua dinh luat Bdc-nu-li
co nshia li tip stru't toittt phdn tai moi dii"m tren o'n,q tlong ,i,unt ttgang ld ttlttr
rthau.

. Trong truitng hov C,itg ddng khong nunt ttgart.q, c6ng thfc tdng qu6t
cua dinh lLrAt Bec-nu-li nhu sau :

I

p+*put +pEZ:const,
/.

vdi : li d0 cao cfta didni dang xdt vd, pgz ld the ning cria m6t don vi

thd tich chat l6ng tlong frong rruarng (do do dai luong )Or'+pgz lh ccr

ning cria mOt don vi thd tich chat l6ng trong trong truong).

. VQn toc crla nudc chay ra tir 16 rb ngang . o =.Egh . (C\ttg tlttrt.
T o-ri-.ren-li).
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II. BAI TAP TU LUAN

A. BAr rAp vi oU

Tr€n m6t dAp ngan nudc di0n tich chfr nhAt, 6p sudt trung binh cria nu6c

bang rip suat tai dO cao bang - dO cao cria dAp. Chrnrg t6 rang, dp h.rc

toin phdn tdc dung l€n dAp ti lC vdi binh phuon-q dO cao cua dap.

Gidi

Ap suat p tai m6t d0 cao h 
,-.,

phu thu6c bAc nhdt vdo h : 'H

p=(H-h)pg+pu,

trong d6 po ld rip suat tai P

h = H (m4t tho6ng chdt
l6ng).

Khi h = 0 (d6y dap) th) dp

suat l6n nhit :

P=PH =HPg+Po.

Ap luc t6c dung lOn mOt diOn tich /.Ah cua dAp (chidu dhi /, chidu

rong Ah) lh: AF=/.Ah.p=l(nh.p)=/x dien tich dd thi (hlnh chfr

nhat duoc gach ch6o tr0n Hlnh 5. l).

Ap luc lOn ci dAp :

F = IAF = / x di0n tfch dd thi (hlnh tam gidc OHp" )

F = / +H(pn - p,, ) = *,n'o*.

h h+Ah H

Hlnh 5.l

2. Cho m6t m6y phun nudc duoc cau

tao nhu Flinh vE 5.2. H6i chidu cao

cria ong C (so v6i mit chat long)
chi c6 ttrd ton nhAt bang bao nhi€u
dd m6y hoat dOng duoc neu chat
khi lA kh6ng n6n duo. c vi luc n6i
ma sdt coi nhu khOng d6ng k0 ?

Gi(ii

Ki hi€u pu vd vu ld 6p sudt vh vAn

toc cua kliOng khi tai Phlin B cira

rip suat

:
\_

t1AI /-1

Hlnh 5.2



ons nsan_q, pu ld rlp suat cia kh6ng khf d mat nudc.

\hu v6y, dO cao ldn nhat md chAt l6ng c6 thd dang l€n duoc trong
ong C ld : po - pn = pogh,,,o* (1)

Yrdt dng hoat d6ng duoc thi chdt long phAi dAng duoc ddn phdn B
cia ong, nhu vay, chidu cao h cua one 

'c 
phrii tiiori rnin didu ki6n

h a hn,"*. TU(1) ta c6 : h ( h,,,"* =
Po-Pe (2)

PoB

Mat khric, i{p dung phuong trinh B6c-nu-li cho chuy0n d6ng cua chat

long, ta c6 :

rra

Tii phuong tr'inh (2), (3) vh q4) ta duo. c :

hay v,

l)lr
Po*tPovi = Pn +lPovn

Sovo = Suvu

(3)

(4)

PoB

d d6y m6t binh hinh tru, cluong kfnh D. c6 m6r 16 thfrng cluong kinh
d..Tim sqph\r thuOc cua tdc d6 ha muc nudc trong b)nh, coi Ii hhrn
so cua dO cao h cua muc nudc.

Gidi
Goi S, lh tiet di0n ngang cria dng h)nh tru ; v, ld vdn toc chliy tai
mat tho6ng (bang tdc d6 gii'r muc nu6c), S, li di€n tich ld thung,
v, ld vAn toc chiiy qua 16, ta c6 :

S,v, = Srv".

t, IrCOng thfc Bdc-nu-li : Pt * tPVi 
+ PEzr = Pt *; PV; + pEzz,

trong dd pr = pz = p0 = iip sudt khi quydn, ta suy ra :

vl +2g2, = v3 + 2gzr..

vi + 2gh = v3, (h = Zr - 2,,).

I ^ ., S'^ -Si
Pu - Pe -r , Puvi 

Sr.

TiJd6: v, =&u^ =!1's''D'
V'cri cl << D. mot cdch gdn dring r vr = $,n,

h<

3.

.,lrst+ 2gh
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B. BAr rde le DUNG

5.1 Cd hai binh th6ng nhau hinh tru d'.rng

thuy' ngAn (Hlnh 5.3), duong kinh crja
binh lon gdp n ldn duong kinh cua r_ |
binh nho. Tfnh d6 thay ddi muc thu,v ""1
ngan trong rnOi b'inh neu dd nudc vio
binh nh6 vdi dO cao cira cOt nuoc bang
hn = 3,5cm. Cho khdi lugng ri0ng cua

nudc Po = i03kg/mr vd khdi lugng

ri€ng crja thuy ngAn l)
p = 13,6.103tcg I m3 :n = 4.

{7

Hrnh 5.3

.4.,,u tnl ngnlem ve tren
Hlnh 5.4, chidu cao
dAng l€n trong ong
nudc la 120mm,

trong 6ng driu ld
130mm.

Xdc dinh kh6i luong
riOng cria ddu.

Mqt bd hlnh hQp

cirir nhit kfch thudc
1((l,tixU,ExU,))m-

(0,5m ld d0 cao) .

Hlnh 5.4

Gi6 sri bd chrla ddy nudc, xdc dinh 6ir lu:c l€n :

i)Matd6y;
I I M6i mat b€n cua bd.

N{6t thirng hlnh tru, d6y trbn. du<rng kinh I ,2m, cao 1,Em, piria tren
nap gan mOt dng nho theng dlnrg. hinli tru cao tr,8tn, dudrg kinh tiii
di0n l2cm. Gii sft thirng duoc d,5 nudc dd;- ddn iniOng ong. Tinh ti so

giita 6p luc tric dung lOn cldy thilng vb tr:ong iuong cua nuclc chiia

trong thDng vh dng hinh tru ( g = 10'n / s2 ). gc qua dp sudt khi qui'dn.

A d6y mOt thing dtmg nu<ir: hlnh tru (c6 brin kinh it = 50cm ) c6 mOt

16 trbn bdn kfnh r = icm . Tfnir vin tcc ha xudng cira muc nu6c trong
thing khi dO cao c&a muc nucic trong th'i'tg bang F{ = 80cm " T(nh

viin toc cua cibng nu6c chay ra tU l0 khi dd. Lay g = 10m/sr. Xern

su clrav cua nudc lir dn dinh.

q1

5.1

Ndi vho bcrm

hft khi

l7(r



llii='
f*
i

I

5.6 Trnr vAn toc chiy ciia d,)ng khi CO2 trong mOt ong dAn. Biet rang,

cri rn6i nria gid" khoi luong khi chiy qua m6t tidt di6n ngang cua ong

bang 0,5lkg. Cho khoi luong ri0ng cfia khi CO2 lh 7,5kgm 3;

duong k(nh crja dng lh 2cm.

TrOn bhn dat m6t binh nudc : thhnh b)nh c6 m6t 16 thfrng nam cdch

d6y b)nh m6t doan h, vh c6ch mat nudc m6t doan hr. Muc nudc

trong b)nh duoc duy tr) khOng dOi.

l) X6c dinh khoing cdch tir didm roi cua tia nudc trOn mat bhn den
thhnh binh (c6 duc 16) ;

2) Xdc dinh vAn toc cfa tia nudc khi chan-r mat bdn ;

3) Xric dinh vi trf 16 thfing dd tia nudc ror tr€n mat bdn tai diOm xa nhat.

Ngudi ta dich chuydn m6t ong hinh chft L doc theo m6t mdng dung
ddy nudc vdi vAn toc v =8,33rn/s. Xdc dinh dO cao cfia muc nudc
dAng lOn trong dng.

lv{Qt ong hinh chfr U c6 dqng
ABCDFG nhu l-finh 5.5, cdm thing
dfmg vdo mOt ddng chat l6ng dang
chiy. Tai A, vAn tdc dbn-e chat l6ng
U (chiy ngang) ; tai C, ong cirn
thing dfrng, v6n toc ddng chat l6ng
chiv vdo ong b[ng 0. H6y chfng
minh rang :

t,r2

,, 
: n - n (hieu hai do cao tai c

vd F).

5.8

5.9

Hlnh -5.5

5.1

C. HUONG oAr.r CIAI VA DAP S6

Ki hi€u Ahr le d0 giim muc thu! ngAn trong binh nh6.

Ah., ld d0 tang niuc thui ngAn trong blnh idn.

Hi6u hai muc thuy ngAn trons hai b)nh lA :

Ah: Ahr +Ah,. (l)
Nhu vdy, su thay ddi 6p suat trong binh nh6 bang su thay ddi 6p suAt
cfra ciic muc thui ngdn trong hai binh, nghia li ta c6 :

12A. PPGTVL,lO

Ap=pu,ehu=pgAh.
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TU d6 Ah = 
Poho

p

Didu ki6n khOng n6n duo.c : S,Ah, = SzAhz.

vi + = [g.]t = nr non Ahr = n'Ah, (3)
Sr Id' J

Tu (1), (2) vd (3) tlm duoc :

Ah, = , l' ,.&!q =2.4cm' (n-+l,l P

vd Ah,=, ^1 ,eohq=o,l5cm.' (n'+ l) P

5.2 Ap suat khi quydn = 6p suat tren mat nu6c ngohi dng = iip sudt tren

mat ddu ngoii dng.

V4Y : Pnua"ghnuo" = Padughoau '

Suy ra p h'''o^ l?0
,^, =ffPn,ro. =ffie/cm'r = 0,923gltti'

5.3 Ap dung k€t quri cira vf du 1.

Ap h1c tr€n m6i rndt bon : 0,8.0,52 Pg .

Ap lqc tron di4y : 0,82.0,5pg.

5.4 Thd tich tobn phdn cria nudc : 1,8m.S + 1,8m's,

trong d6 S=;1,22 ; s =Lo,n' .

Trong lugng todn phdn crla nudc ' t,t[; r,22 +lo,rz')pe.

Ap luc tron diiy thilng : pg.3,6. I.t,r' .

Ti sd:

ps.3,6.Xt.r' 3.6.t,22 n t,Z, _ 1
t- 'pp,'1,81"1,22*n0,t2tll'8(l'2'+0'12')l'2'\l+10-')
\4 4 )

(bo qua 6p suAt khi quydn)

(2)

178 128- PPGTVLlO



o\''

Ap dung ket qui vi du 3 | vr = = 1,6mm /s,

Sm
ls pt

5.6 u=9
S

Ap dung c6ng thric To-ri-xen-li : v, - .pgH = 4m ls.

, trong d6luu luong q = thd tfch ch{t l6ng qua

0.5 1VAv u- * -
psr

7 .s.\. (2. r o-t )' . r soo
4

v =0,12mls.
Theo c6ng thrlc To-ri-xen-li, vAn toc nudc
phut ra kh6i 16 (hinh 5.6)

t^vo = r,/2ghz .

Khi tdi mf,t bdn, vAn tdc
mat ban du-o. c tfnh gidng
to6n n6m ngang.

Ket qui :

vd vi tri cham
nhu trong bdi

Hinh -5.6

5.8

5.9

2) v2 = vj + 2gh, =2g(hz+ h, ).

3) Mu6n L xa nhdt th) tfch h,h, phrii ldn nhdt. Nhmg h,+h" =
kh6ng ddi lttreo ddu bdi), vAy h,h, l6n nhat (nghla ld L ldn nhat) khi

hr = hz vh L = 2h, =21rr.

Bhi to6n tuong duong vdi bdi roi{n dng L dung y6n trong m6t dbng
nudc chiiy nguoc lai vdi cilng d0 l6n vAn tdc - 6p dung phuong tr'inh
B6c-nu-li ta duo. c :

j

v2 =2gh suy ra h =:.

Ap dung phuong trinh Bec-nu-,, .no , "

a) Doan ABC : p, *l pvi + pgzr =p, *l pv2r+ pgz",

trong d6 vz !0 oa i, -zt = zc -zB ="i o, = 0..
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vay v? = 2grt *4(Pc - Pr ) t*l
p

b) Doan GF (xem hinh 5.5) :

ll
,o * 

tp.O 
+ pgzo = pr- * i, Ot + pEZr,

(tai G vAn tdc chiy theo phuong thang dung beng 0). Trong phuong

trinh tr6n :

pc :pa =p, ud pp =pc =pz,zp -zc =H'

Vay pr - pz = pgH (x*)

Cdc phuong trinh (*) ve (**) cho vf = 2g(H - H ).

Do H,H x6c dinh du-o.c v,. Thiet bi duoc bd tri nhu thi nghi€m trOn

dAy duo.c goi ld ong PitO (Pitot), rn6t thiet bi do vAn toc ddng chAy.
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III . BAI TAP TRAC NGHIEM KHACH QUAN

n. sE eAl

Cdc m€nh dd sau li thing hay sai Dfng
(A) 6p sudt l) nhu nhau tai tat ci ciic didm & cing m6r mat n
phing nam ngang crja chdt l6ng dung y€n.

(B) Ap suat trong mOt chat l6ng dung yOn rhay ddi ri lC n
nghich theo d0 sAu.

(C) MOt chat l6ng dung yOn tdc dung meit
vdi thinh binh.

(D) Trong lucrng crja m6t chat l6ng c6 gi6
trong luong ri€ng cta chAt l6ng d6.

(E) Lgc t6c dung lOn d6y mOt blnh ddy nudc phu thuOc vho n
chidu cao cua binh.

(G) Luc tdc dung l6n d6y mOt binh ddy nudc phu rhu6c I
vdo diOn tfch ddy cfia binh.

(F) C6c chdt l6ng kh6ng trOn l6n duoc sE chdng lOn nhau !
theo thrl tu khoi luong ri€ng giAm dAn.

H'inh bOn ld m6t mdy 6p dirng
chat l6ng c6 hai pit-t6ng c6
khdi lugng kh6ng dring kd.

LUc F, tiic dung lOn pit-t6ng 41

c6 tidt di€n A, gAy n€n mOt

6p suat 10n chdt long vd llm
pit-tOng c6 tidt di€n A, dich

chuydn mOt doan h, vdi vAn

tdc khOng ddi, pit-tong c6 tidt diOn A, dich

Hdy vidt cric moi quan h€ sau :

chuydn m6t doan hr.

(A) Nguy0n li b6o tohn thd tfch chat l6ng

(B) Nguy€n li bio todn c6ng

(C) Dinh ludt P6t-xcan

sai
TIU

5.1

luc vuOng g6c tr

tri bang g ldn n

n

n

n

n

n

tr

5.2

l8l



5.3 Ducrng thing ndo trong hinh bOn bidu
dien rip sudt chat 16ng theo dO sAu tfnh ti
bd mit chat l6ng :

(A) n; (B) tr; (O n
MOt kim loai dat rren mOt mieng 96 ndi
tr€n mit nu6c (Fl'inh a).

Ngudi ta dd cho khoi kim loai chim
xudng d6y (Flinh b). Hay vE muc nudc so

vdi midng 96.

Dfng hay sai

(A) Trong khi quydn,

cao, 6p sudt cdng tang.

5.4

5.J

Hinh b

6p suat

A C

B

oo sau

tl I

cirne l€n I--1-------l -l I

i- |t-l

(B) Trong chat l6ng, chng
xuong thdp, 6p sudt cdn-g tang. Hinh a

(C) Ap luc chat l6ng luOn ti{c dung theo phuong thing drirng, tU ffen
xu6ng du6i.

(D) Hai didm trong chat l6ng dqng o hai binh kh6c nhau, neu cing
trOn mOt mat phing ngang thi rip suat tuong rmg bang nhau.

(E) Ap suAt tai d6y mot binh dmg chat l6ng ti le v6i khdi luong chdt
l6ng dmg trong binh.

(F) X6t c6c tidt di€n cDng trOn mOt mat phing ngang cira cr{c binh
thOng nhau dmg cing m6t chdt l6ng, tiet diOn ndo chng lon thi 6p
suat tuong rmg s6 lon.

(G) Ap suAt tai m6t didm trong chdt l6ng chi phu thuOc vdo khoing
cdch tir didm d6 tdi mat thoi{ng crja chat long v}r khOng phu thuOc tidt
diOn binh dUng.

5.6 Ap suat 6 ddy m6t binh dung chat l6ng thi kh6ng phu thuOc :

(A) Gia tdc trong trudng.

(C) Chidu cao chat l6ng.

5.7 Chon cAu tri ldi thing

Ba binh A, B, C c6
cirng diOn tich driy.
Nudc duo. c r6t ddn

cDng m6t muc trong
ci ba binh.

(B) Khdi lugng ri€ng chat l6ng.

(D) DiCn tich mit tho6ng.
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i0,

Df ng

'.\ r Khi dat ldn luot ba binh nhy lOn cAn, trong luon-e cua !
chung la nhu nhau.

rBt ap suat cria nudc l6n dr4y binh 6 cd ba binh ld nhu tr
nhau.

(C) Nudc t6c dung cilng m6t rip lgc l6n d6y binh & ci ba n
binh.

Chon cAu tri ldi tlfng
MOt ong hinh cht U chtla thuy ngAn. MOt nhiinh cria n6
li chAn kh6ng vd duoc hhn kfn.

(A) Muc thuy ngdn o m6i nhdnh kh0ng cing dO cao,

- boi vi 6p suat 6 b€n trOn mat tho6ng thuy ngAn khOng nhu
nhau 6m6i nhdnh. n
-bdi vi nh6nh khOng c6 khOng khibi hhn kin. n
- b6i vi thu! ngAn trong nhdnh chrla chAn khOng ld nhe

nhon. U
- b6i vi thu! ngAn trong nh6nh chrla khOng khf le nhe hon. n
(B) Neu bay gid ngudi ta lai hrit hdt khOng khi trong nh6nh cdn lai vd

hdn kin,

- thuf ngAn sd cdn dAng cao hon nfra bOn nhi{nh tr6i. tr
- thuj, ngan sE kh6ng thay ddi dO cao trong hai nhi{nh. n
- thuy ngAn 6 hai nh6nh sd c6 cDng dO cao. D
- mqc thuf ngAn 6 nh6nh tri{i tut xuong thAp hctn muc thui ngAn bdn
nh6nh phAi. n

5.9 Chon cAu tri ldi dring

MOt bot khi vd mOt vi€n bi bang chi c6 cDng thd tfch, khi 0 trong

nudc chiu luc ddy Ac-si-m6t. So s6nh luc ddy t6c dung l6n bot khf vd

lOn viOn bi. Luc ddy t6c dung l€n bot kh( ld :

lon hon tr ; bang [J ; nho hon n
luc ddy Ac-si-m6t tiic dung l€n viOn bi.

5.10 Chon cAu tri ldi ttring

Ban thdi thAt manh vdo mOt dng c6m vho mOt
qui b6ng nhu hinh bOn

(A) Khi ban dang thdi

i) 6p sudt cira khOng khi trong b6ng

Sai

tr

n

n

5.8

tang n giim n gifr kh6ng ddi tr
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ii) nudc trong dng

dAng cao l€n [ ; rur xu6ng tr ; gifr n_euy€n vi trf cfr n
(B) Sau khi da thdi sao cho khOng kh( cho6n ddy quri b6ng

i) Ap suAt khOng khi cua b6ng
- lon hon rip suar khf quyen

- beng iip suAt khi quydn

- nho htyn 6p suat khf quydn

ii) muc nudc trong ong
- tren muc nudc trong quri b6ng
- o cilng dO cao vdi muc nudc trong
- b€n du6i muc nu6c trong qui b6ng

5.11 Pir-tdng A c6 tiet dien ldm:
dich chuyen s = 3dm ; pft-tOng B

c6 tiei dien 40drn: dich chuydn
mOt dO cao h. Xdc dinh h.

qua Dong

x
tr
n

Xdc dinh d0 cao h dua tr€n :

- Nguy0n li bio tohn nang lutrng tr
- Nguy0n l( bAo toin khoi lugng tr
- Nguy0n li bAo todn thd tich (luu luong) tr
- Nguydn li bAo tohn c6ng tr

5.12 Doc theo m6t dbng chiy dn dinh theo phuong ngang cfra mot chat
l6ng lf tucnrg :

(A) Ch6 ndo vAn toc chiy lon thi 6p suat l6n.
(B) Ch6 ndo tidt di€n lon th'i 6p suat l6n.
(C) Ch6 nho tidt di€n nho th) vAn toc lon.
(D) Luu lugng tu! thuOc vio tiet diOn.

Dfng hay sai ?

5.f3 Doc theo m6t ddng chriy dn dinh crla m6t chat long lf tuirng :

(A) Ch6 nho clng cao thi 6p suAt cdng l6n.
(B) Ch6 nio cdng thAp thi luu luong cdng nh6.

Dring hay sai ?

5.14 Tdc dO crja mdu chiy trong ddng mach chri (mach miiu l6n nhdt tU

tim ra c6 di€n tich tiet di€n ld 3cmr) lh 30cm/s. M6t mao mach
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ilo

5.1

5.2

didn hinh c6 di€n tich tiet diOn ld 3.10-icm2 vi van tdc chiv crla
m6u lh 0,05cm/s. So mao mach trong co the neuoi la:
(A) 6.103 n ; (B) 6.10e f :

B. DAP AN

6.106 r ; 6.107 n

(A) Dfng ; (B) Sai ; (C) Dfng : (D) Sai ; (E) Dfn_e ; (G) Dring ; (F)
DLin-e.

(A) Ngul'€n li bio todn thejtfch chdt l6ng : Ar.hr = Ar.h,

iB) N,ruy€n lf bao todn c6ng : F,.h, = Fr.h,

(C) Dinh luat Pdt-xcan : F1 / A, =F2l A2

Chon (B).5.3

5.4

5.5 (A) Sai ; (B) Dting ; (C) Sai ; (D) Sai ; (E) Sai ; (F) Sai ; (G) Dring.
5.6 Chon (D).

5.7 (A) Sai ; (B) Dring ; (C) Dfng.
5.8 (A) Bai vi 6p suat 0 mar thodng cfia rhuy ngan kh6ng nhu nhau 6 m6i

nhrinh.

(B) Thuj, ngAn 6 hai nh6nh sO c5 cDng d6 cao,
5.9 Hai luc bang nhau.

5.10 (A) i) Khi ban dang thdi r{p sudt cria kh6ng khi trong b6ng t[ng.
ii) nudc trong dng rut xuong.

(B) i) 6p suat kh6ng khi cua b6ng lon hon 6p suAt khf quydn.
ii) muc nudc trong dng tr0n muc nu6c trong quA b6ng.

5.11 h : 0,07dm.

X6c dinh h dua rr6n nguyOn li b6o toin luu lugng (thd tich).
5.12 (A) Sai ; (B) Dring ; (C) Dring ; (D) Sai.

5.13 (A) Sai ; (B) Sai.

5.1.1 (B) 6.10,.

185



A\

PHAN HAI . NHIOT HOC

CHUONG VI. CHAT KHI

I. KISN THUC CO BAN

1. Thuyet dOng hoc phAn tit vd chrit khi. Cdu tao vAt chdt
. Chdt khi c6 nhfrng tfnh chat dic bi0t : bhnh trudng, d6 n6n, c5 khoi

lugng riOng nh6 so vdi chat r5n vd chat l6ng.

. lmol ld luong chdt trong d6 c6 chtra 6.02.1023 nguy€n tri, phAn trl.

Khoi luong mol pr c&a m6t chat duo, c do b[ng khcii luong cua I mol

chat ay.

O didu ki6n ti€u chudn (00C.latm) thd tfch mol ctra moi chat khi

ddu bang 22,4litlmol (hay 0.0224mr /mol ).
. NOi dung thuy€t d)ng hoc phdrt tt'i chdi khi

- Chdt khi bao gdm c6c phAn tri, kich thudc cira phAn tfr nh6 (da sO

trudng hqp c6 thd coi m6i phAn tri nhu mOt chat didm).

- Clc phAn tu chuytln d6ng h6n loan khOng nging (goi ld chuydn
dOng nhi0t). NhiOt d6 cing cao thl.vAn tdc chuydn d6ng h6n loan cirng l6n.

- Khi chuydn d6ng cilc phAn tir va cham vdi nhau vd vdi thdnh binh.
Khi va cham vdi thhnh binh ciic phAn tri t6c dung luc ddy vio thhnh binh, tao
ra 6p sudt ctra chat khi lOn thlnh binh.

. CAu no chat: VAt chat duo.c ciu tao tU ci{c phAn tfr (ho[c nguyOn

tu) chuydn dOng nhi6t khdng ngirng, gifia c6c phAn tri c6 luc tuong t6c goi ld

Ittc'tuong tdc'phan tt?.6 thd r6n vh thd l6ng, luc tuong t6c giira m6t phAn tri
vh ci{c phAn tir lAn cAn luOn ludn ld manh, gifr cho phAn tir d6 kh6ng di ra xa
md chi dao dong quanh mot vi tri x6c dinh. Nhd d6 chdt ran vd chat l6ng c6
thd tich xiic dinh. Do c6 su ddi ch6 cria cdc vi tri cln bing nOn chat l6ng
kh6ng c6 hinh dang xiic dinh md c6 thd chay vh c6 hinh dang cira phdn binh
chfa n6.

. Chat khf trong d6 c6c phAn tri duoc coi ld cdc chlt didm vh chi
tuong tdc khi va cham goi li khi lt tuong. Khi lf tuong tuAn theo dfng hai
dinh luAt B6i-lo - Ma-ri-dt vl S6c-lo.

2. Trang thdi cira mot luong khi duoc xr{c dinh bang cdc dai luong (goi ld
th6ng sd trang th6i) : rip suAt p, thd tich V vd nhiOt d0 tuy0t ddi T.
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L'^1
P c,"

[t

. .\'iric;r Ll6 til\'at tl[t'i T li nhi€t do do rrons nhiet siai Ken-r,in :

Khoang cich nhi€t do 1 Ken-r'in (ki hieu lKl bing khoang cdch 1''C.He
thuc T =t+273 (t ld so do cing nhiOt d6 d6 trong nhi€t giai Xen-xr-rit).

-t. Dinh luat Boi-lo- I\Ia-ri-ot
. Qud trinh dang nhitr lb, quii trinh

bien deji trang th6i khi nhi€t dO khOng ddi.
. Trong qu6 tr)nh dang nhi6t ip suat

cua mOt luong kh( ti le nghich vdi thd tfch :

IP1- haY PV=const.^V
N6i c6ch khdc " o nhiOt dO kh6ng ddi

tfch cia 6p suat p vd thti tich V cua m6t
lugng khf x6c dinh la mQt hang sd
pV = const " (Dinh ludt Bdi-lo - Ma-ri-6'tS

p

4. Dinh luAt S6c-lo
. Qui{ trinh bien ddi trang thdi khi thd tich kh6ng ddi la qud rrinh

t3
00nQ ilclt.

. Trong qu6 trinh dang tich, 6p sudt cria mOt lugng khi x6c dinh ti le
v6i nhi€t dQ tuyOt ddi :

p-Thay

. Trong h0 toa dQ (p,V) duong dang nhiOt ld duong hypebol (Ffinh 6.1).

= COnSt .

N6i crich kh6c: *=j*,hay p=p'(l+yt),vdi po lb 6p suat 6T 273

OnC, y = + goi l) h0 sd tang 6p ding tich.' 213"
. Trong h€ toa dO (p,T) duong dang tich ld duong thang md neu k6o

ddi sE di qua gOc toa dO (Flinh 6.2).Trong h0 toa dQ (p,V) duong d6ng tfch
ld duong thing song song vdi truc tung (F{inh 6.3).

p

T

Hinh 6.1

2,
Ffinh 6.3H)nh 6.2

187



5. Phumg tr)nh trang thdi cira khi ti tu&ng

. { = const nuu PrVr - Pz% 
.TT,T2p

. Dinh luat Gay Luy-xdc:: Trong qu6 trinh
dang 6p (6p suat gifr kh6ng ddi) rhd tich V crja
luc.nr_e khf xiic dinh ti l0 vdi nhiOt d6 tuyOt d6i.

I = const t",uu ! = ]" .T 'TI T2

Trong h€ toa dQ (p,V) duong ding rip li u

duong thing song song vdi truc hohnh (ffinh 6.4).
V

Hinh 6.4

6. Phudng trinh Cla-p€-rOn Men-il€-t€-6p

' Phuong trlnn { = 11R.
Tp

trong d6 p ld khdi lugng mol ((kg/mi) : R =8.3IJlmol.K ldhang
so chat khf.

. Ti sd ! Iir rA'^o/ chria rrong luong khi ra x6t, thudng kf hiOu ld v ;
l"r

phuong trinh Cla-p0-r6n - Men-d0-10-6p c6 thd vidt :

pV=vRT=ART.
tr

. Thudng khoi luong mol duo. c tfnh bang g / mol , khi d6 m tfnh bang
gam.

7. Dinh luat Dan-ton cho mot h6n hqp khf (khong c6 tuong t6c ho6 hoc)

P=Pr +Pz+.'.

vdi p,,pr... l) i{p suAt riOng phdn cfia ttrng khi trong h6n hqp (m5i khi
ddu c6 thd tich bang thd tich cria ci h6n hop).

P = const
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t

il. BAt raP ru LUaN

A. BAt rde vi oqr

l. MOt pft-t6ng ldm bang chat d6n nhi6t c6 trong lugng
dr{ng kd o vi tri cAn bang rrong mor binh h)nh tru kin dat
dtmg thing (Ffinh 6.5). phia rr€n vd phia dudi pit-t6ng cd
thd tfch tfing cong 660cm3co chrla khf, khdi luong vd
nhi€t dO crla khi 6 tren vi dudi pft-t6ng luOn lu6n nhu
nhau. O nhiOt d0 Tr = T th€ tich & phdn dudi le

't
V, =165cm'. Tang nhiOt d0 6 hai phdn IOn t :2T,
tinh thd tich 6 phdn dudi khi d6.

Gidi

(l)

(2)

(3)
T

6n..
V, - --:r!-.V, (5)' P+2Po

i-___ltltm II'l
Itn Y, Ilr I

Hlnh 6.-5

Ggi po ld r4p suat & nhiOt dO I cria khi o phia rren pit-rOng, 6p suat

cua khf & phia dudi pit-tOng ld po + p, , v<1i p, ld phdn iip suat rao n€n

do trong luc cfia pit-t6ng. Vi khdi lugng khf 6 rrOn v) o dudi bang
nhau, nOn i{p dung phuong trinh trang th6i ta c6 :

Til d6 ta cd : p, = 2po.

Gqi \, V, ldn luot ld thd tich cua khi o rren vd du6i pft-t6ng o nhi€t

dg 1, =2T, p, ld 6p suat cua khi o tr6n pit-t6ng khi d6, 6p sudt cua

khi 6dudi pit-t6ng lfc nly ld pz = p* pr = p+2p0.
Ap dung phudng trinh trang th6i cho c6c luong kh( o tr€n vd dudi pit-
tOns ta c6 :

pVr 
= 

po.3Vo

2TT
vh (p*2po)% _ (pu +2po).Vu

2T
Til (2) vd (3), rft ra :

r, - 6Pu
"r --.V, (4) vi

p

V' +%

Pr,.3Y, - 
(Pn 'P, )Y, - ffi oT = T =;^'

vi thd tich phdn trOn le 660 - 165 = 495cm3 = 3V, .

= 3Vo * Vo = 4Vo, n€n tu (4) vd (5) ta c6 phuong
/>y rangChri

trinh
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6ou * -!+ - 4 suy ,o p, - p,,p + 3pl = o. (6)
P P + lPu

Giiii phuong trinh tren vh loai nghiOm Am ta tim duoc :

n=](r*Jl3)pu =2,30p0.

TU (4) vd (5) ta c6 :

V' _ p+2pu _4,30 huu 
V, *V, _2p+2pu = 

6,60.

% p 2,30 V, p 2,30

Tir d6 tim ducr.c 1 Yz =!.OOO= 230cm3.
6,6

Chti y : Bii tAp tu lu0n vd chat khf thuong c6 dang chung nhu sau :

Biet c6c thOng so trang thr{i p,, V,, T, & trang thiii ban ddu crla mOt

lugng khi xdc dinh ; sau qud trinh bien ddi. 6 trang thdi m6i ciic
thOng sd trang thdi c6 giri tri p:,%,T, md mOt (hoac hai) trong s6

d6 ld chua biet, cdn phAi t(nh.

C6 thd c6 c6c tinh huong sau :

l. Trong qu6 trinh bidn ddi c6 m6t th6ng so' khong ddii

a) Nhi0t d6 khOng Odi lOang nhi€t) : T = const ho6c T, = Tz. Ap

dung dinh luAt BOi-lo - Ma-ri-dt dudi dang :

pV=hangso hoac O' =l:.
Pz Vr

b) Thd tich V khong ddi 10ing tfch) : \ = %

Ap dung dinh luAt Si{c-lo :

!= Po hoac&_Pr.T 213 T, T2

c) Ap sudt p khong ddi tOeng dp) : p, = p,

Ap dung dinh luAt Gay Luy-xric :

VV%
- =hanS SO hOaC --I = 

-.TT,T,
2. Trong qu6 trinh bien ddi, cA ba thOng s6 ddu bidn ddi vd khong
cdn biet den khdi lugng cria chAt khi thi ta i{p dung phuong trinh
trang thiii :

pV , Dv 
-p2%' =hdng SO hOaC Il---L -TT,T2
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-1. Cen tinh khoi lugng crla luong khf, hoac cho biet khoi luong cua
khf lim mOt df li€u d6 tfnh dai lugng kh6c thi dirng phuong trinh
Cla-p0-r6n - Men-d0-I0-6p :

pv = Il RT.
LI

B)nh thuy tinh thd tich V = 20cm3 chfa
khdng khf & nhi€t dQ tr =67'C duoc noi

v6i m6t dng thuy tinh nam ngang chrla
ddy thuy ngAn, ddu kia cira ong dd hd
(Fllnh 6.6). Ldm lanh khOng khf trong

binh ddn nhiOt dO rr = l6uC. Tfnh khoi

lugng thujr ngan dd chiy vdo b)nh. Thd tich cua binh vd khdi lucrng
riOng p cria thuj' ngAn xem nhu khOng thay ddi, cho bidt

P = l3.6.l0rkg/mr. 
Gidi

Ban ddu c6t thu! ng6n ddy trong dng nam ngang ndm cAn bang, didu
d6 chtrng t6 iip suat kh6ng khi trong binh bang 6p suat khi quydn.
Khi ldm lanh kh6ng khi trong binh, nhi0t dO khOng khi trong b)nh
giAm, 6p suat khOng khf trong binh giim, tr6 thirnh nh6 hon 6p suat
khf quy€in. Do d6 m6t phdn thuy ngdn sO bi kh( quydn ddy vho trong
binh, chidm mOt phdn thd tfch cia binh. Ket quA ld ttrd tich cua luong
khdng khi trong b)nh giim di vi 6p suat crja n6 lai tang l0n. Khi dp
suat khOng khi trong b)nh tang bAng 6p suat khf quydn bOn ngoii th)
c6t thuy ngAn cdn lai trong Ong nint ngang sO lai nam cAn bdng, vi
khi d6 thuy ngAn kh6ng chay tiep vho binh nira.

Do 6p suat cira lugng khOng khi trong binh trudc vi sau khi thuy
ngdn chiy vio lh bang nhau (vi bang 6p suat khf quydn), nOn ra dp
dung dinh luAt Gay Luy-xi{c cho khdi khf trong binh thuy tinh :

trong d6 Vr = 20cm3 iTt =67 +213 = 340Ktf. = I 6+213 = 289K.

TU d6 tim duoc thd tich V, cfra lu-o. ng khdng khf trong b)nh sau khi

thuy ngin chiy vdo : % = 3.U, = l7cm3.'T'r

Do d6, thd tfch cria luong thuy ngan chiy vdo binh :V - Vr - % = 3cm3.

Khoi luong thuy ngAn dd chiy vdo binh i rrr = pV = 40,89.

v,=vt
Ti !'

r91
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3. Hai binh 1 vh 2 c6 thd tich
't. lVr =800cm' vd %=400cm'

duoc noi vdi nhau bang mot dng
nh6 c6 thd tich kh6ng d6ng kd du-o. c

ngln d6i bang m6t midng xdp cdch H)nh 6.7

nhiOt A md chat khf c6 thd di qua duoc (F{lnh 6.7). Ban ddu, khi
trong hai b)nh ddu c6 nhi0t dOt0 = 2J0C vb,dp suat p=760rnmHg.

Ngudi ta cho nhi0t d6 6 binh 1 tang them 730C vd nhiet do o binh 2

ha xuong ddn 0"C. Tfnh dp suat cudi cua khi trong hai binh.

Gidi

Ap dung phuong trinh Cia-p0-rOn - Men-d6-10-6p cho tohn b0 luong
kh( trong hai b)nh 6 trang th6i ban ddu :

pV=ART hay *=lo (1)
I,r l f-t

trong d6 m ld khoi lugng khi chfa trong b)nh ;

pr lh khoi lu-o. ng mol cua chdt khi ;

p = 760mm Hg; V = Vr * Vz = l200cm3 ;T =27 +273 = 300K.

X6t trang th6i cudi cria khi trong hai binh. Ki hi€u p lb rip suat cria

khi trong hai binh 6 trang thdi cuoi , mr,mz l}r khdi luong cua khf

trong binh I vh binh 2. Ap dung phuong trinh Cla-p0-r6n - Men-c1O-

l6-6pchocdcluongkhi m, 6binh I vh m, =m-m, 6binh2:

mr 
RTr

fr

Doichi6uv6i(1)taduQic : p | !.+5'l:!Y' '[r' rr) 'r

PVr =

' (m-m, )

PV:=-RT:
p

hay PVr = 
*' 

R'T' 
Ll

huu 
pv, -(m-m,)*-l 

Lr

(2)

(3)

trong d6 Tr =2J +73+273=313K; f, = 0 +213=273K.

ru(2) vd (3) rac6: o |,ll* ut'l=IR.
'[T' T.) P

(4)

192
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9.o
-v

t.

2.y Tinh nhiet d0 cuoi \ cfia luong khf d6. I I i

chobiet tl=270c. offil

Tren hinh 6.8 c6 v€ dd thi bidu di€n su bien . p(atrn)
d6i trang th6i crja mOt ldong khi li tu&ng i t 3

? I . .. .. ..:=-+-.

I l:,ll,i

Pr Pr n-
? -- - suv ra T, = -- Tr = 600Kt = 32iu C) 

"il l' Fr

D*a vlo c6c so liOu di biir ve dd tim duoc ta c6 cdc dd thi sau day :

trong h€ toa d,3 ( p, V ).

1) M0 r.6 cdc quii tr)nh bien d6i trang thiii
ltcua lucrng khi d6. | | , 

I

3) VC dd thi bidu di€n cdc qud trinh tr€n Filnh 6.8
rrong c6c h0 toa dg (V,T) vd (p,T).

Gidi
I ) Theo dd thi tr€n hinh 6.8" ta thay :

- Qur4 trinh I - 2ld qu6 tr)nh d6ng tich ( Vr = % = 10/ ), 6p suat tang

tii pr : latm ddh pz =Zatm "

- Quri trinh 2 - 3 le qu6 trinh dang dp (p: = p., = 2atm) thd tich tang

til V2 = 101 den \': = 15 / .

2) Ap dung phuong trinh trang thdi cua khi li tu6'ng :

lJL = q9 ra c6 : t = 
PtI' T, = 3T, v6i ! =27 +273 =300K.T, T2 ' prVr

\uv ra T, = 900K(= 6l7uCt

3) De tinh T', ,iqa vdo dinh luat Sdc-h-r cho quf trinh dang tich I - 2 :

\/r lt l
I 

lr(atrn) 
^ a ,-o? tri- LJ 'i 1/,i'.

t0 j L--+:/''-li'i

134-PPGT\'L1O

3i)0 500 q00 T(K)

Hlnh 6.9
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6.1

B. DE BAI TAP AP DUNG

N4dt dng thuy tinh ddi, tiet di€n ddu vi nh6,
c6 chfa mOt cOt khOng khi, ngan cdch vdi khf T
quyOn b6n ngodi bdi mOt cOt thuy ngAn dii , t,
I = 10cm, chidu dii cria c6t khOng khi khi
ong nam ngang la 1o =l5cm(Ffinh b.l0). Fllrrlt (.''10

Tinh chidu dli c6t kh6ng khi trong ong trong cdc trudng hqp sau :

ti Ong dat thang d(rng, mi6ng ong d tren ;

2) Ong dat thing dfng, miOng dng o dudi .

3) 6ng dat nghi€ng g6c cr = 600 so vdi phuong thang drrng mi6ng
ong rr tr€n.

,lt Ong dat nghiOng g6c a = 600 so vdi phuong theng d,i,rg, mi€ng
ong 6 du6i" Cho biet 6p sudt khf quy6n ld p' = 750mm Hg vh coi

nhiOt d0 ih khOng ddi.

lv{dt xi lanh kin hai ddu duoc chia thm hai phdn I vd 2 bang nhau nhd

mor pit-tong ci4ch nhi€t, m6i phdn c6 chi€lu dli bang 50cm. O trai

phdn c6 chiia mOt khOi lucrng khi nhu nhau, & nhiOt dO 270C vd 6p

suat latm. Ngudi ta nung n6ng khi d phdn i vh thay xi lanh dich
chuydn di 3cm. Tim nhiOt dO khi o phiin I vd 6p sudt crja khi khi d6.

KhOng khf trong m6t phbng kich thudc 3mxbmx5m c6 nhiOt d0

20uC. Neu nhiOt dO trong phdng d6 tang l€n den 30'C thi khoi
luong khdng khi trong phdng tang hay giim m6t luong bang bao

nhiOu ? Cho biit 6p suat khi quytin li p,, = latrn vh khoi luong mol

r:ua kh6ng khi le $=29glmol.
&,10t pit-tOng c6ch nhi€t ngan dOi m0t xi lanh dAt nam ngang llm hai
phiin bang nhau. M6i phdn c6 chidu dii lo=A,5n"r, chfa mOt ludng

khf nhu nirau o 300C. Dem nung n6ng m6t phdn xi lanh den 400C

va lim lanh phdn kia xuong cbn 10"C.1-l6i p(t-tong di chuydn mOt
doan bang bao nhiOu vi vd ph(a nio ?

Ilai binh cdu I vb 2 thd tich
kh6c nhau (Vr+V2) chfa
i:ung mOt chat khf du<yc noi
vdi nhau ban-e mOt 6ng nho
ri;in: ngang, rr gifa ong c6 mOt

grot thuy ngin ngAn c6ch khi

I 
r{inh 6. r r

rr hai binh (Ffinh 6.1 1 ) ; nhiOt dO ban

6.2

6.3

6.4

s"5

\'-i.4- 138. PPGTVL1O



F""

6.6

diiu cua khi o binh I vd 2 tuong ung bang

Thay ddi nhi€t d0 cria khi o hai binh thi
chuydn kh6ng, vd neu c5 thj dich chuydn
trudng hqp :

l) Nhiet dO cira khi 6 binh I tang thOm 273'C vh cria khi 6 blnh 2

tang them 2g3oc.

2) Nhiet d0 khf o m6i b)nh tang thOm 10"C.

Trong m6t xi lanh dat thing dung tiet dien S=lOOcm: duoc dAy

bang mOt p(t-tOng P c6ch ddy xi lanh h = 0,4m , c6 chfa m6t luong

kh6ng khf 6 nhiOt dQ rr = 270C.Dat ldn mat pft-tong vAt nang kh6i

lugng 50kgthi thay pit-t6ng di xuong mOt doan 8cm rdi dung lai.

Tinh nhiOt dO kh6ng khi trong xi lanh khi d6. Cho bidt 6p suAt khi

quydn lh po = l05Ni m2.

86 qua ma sdt vd khoi lugng pft-t6ng. Ldy g= l0nr/s2.

MOt dng thuy tinh chidu dli / duoc dat thing dtrng. dliu kin & phia

dudi, ddu hd 6 phia tr€n ; nua dudi cria ong chira khi o nhiOt d0

to=2'loC, cdn nria trdn chrla ddy thu! ngan. Muon cho tat ca thuy

ngAn bi ddy ra kh6i ong, phAi lim n6ng khi trong ong den nhiOt d6
toi thidu bang bao nhi0u ?

Cho biet rip suat khi quyOn bhng 1(mm Hg). Coi nhiOt clo thuy ngan
L

vd thd tich cria ong kh6ng thay d(ii.

MOt dng thuy tinh h)nh tru, m0t ddu kin, duoc dDng
lim ong To-ri-xen-li dd do iip suat khi quydn (ffinh
6.12). Chidu cao cfia ong so vdi mat thuy ngdn trong
chAu li kh6ng thay ddi vd bang / = 80cm . Vi c6 m6t
ft kh6ng khi trong 6ng n€n khi dp suat khi quyen lh

po =760mmHgvd nhi€t d6 ld t,, =27"C thi chidu

cao c6t thuy ngin trong 6ng l}r h0 = 75,5cnr.

l) H6i ndu 6 nhi€t dO rOC, chidu cao c6t thuy ngAn li
khi quydn ld bao nhi€u ?

2) Tinh chidu cao h, cria c6t thuy ngin o nhi0t d0 t,

rang khi d6 rip suAt khi quydn li pr = 750mm Hg.

tr =QoC vd t. = 20oC.

giot thuy ngAn c6 dich
vd phia ndo ? X6t hai

Fllnh 6.12

h thi rip suat

= 3ooC biet

o./

6.8
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6.9 IvIOt blnh kin hinh tru dat thang dring duoc ngan dOi ban-e mOt pit-
t6ng nang cdch nhi€t ; ngan rren chfra 0,5mol , ngan dudi chfia
i,Smol cria cDng m6t chat khi. Khi nhiOt d0 hai ngan ddu bIng
t: = l70uC thi 6p suAt p, 6ngan trOn chi bang mOt nfta 6p suat p, o
ngan dudi. Gifr nhiet d6 ngan rr€n kh6ng thay ddi vh thay ddi nhiet
d0 o ngan dudi cho den khi thd tich hai ngan bang nhau. Tim nhiOt
dq T2 cfra ngan du6i khi d6.

6.10 MOt khdi khi nito c6 thd tich 8,3/ , iip sudt l5atm , vh nhlOr da 270 c .

Hcr.n6ng.ciing tich khdi khi d6 den nhi€t do l2l0c. Tfnh khoi luong
vi iip suat khdi khf sau khi ho n6ng.

6.11 C6 hai binh cdu duoc noi vdi nhau bang m6t ong c6 kho6, dung cDng
mOt chat khi. Ap suat o hinh thfi nhdt l) 2. i 0s N I m2 , o binh thrl hai

la l06N/m2. M& khori til tu dd hai binh rh6ng vdi nhau sao cho
nhiOt do khi vAn kh6ng ddi. Khi dd can brrng, rip suat 6 hai binh li
4. 105 N I m2 . Tirn thd tfch binh cdu thr-'r hai. biet thd tfch binh cdu thil
nhat la i5dmr.

6.t2 N,l6t ong thui, tinh tidt di0n ddu, niOt dZiu kfn rnOt ddu hr-i, ducJc nhung
thang rlrlng vho rndt chAu nudc sao cho inuc nudc trong vd ngo)i dng
bang nhau, khi d6 chidu cao cbn lai cria ong bang 20cm.- Sau d6
ngudi ta rft dng lOn m0t doan 4cm" Hoi rnuc nd(rc rrong ong dAng
l€n bao nhi6u, biet rang nhiOr do xung quenh khong deiive ip ruii
khi quydn lh 760mmHg.

5"1 Xdt khoi khOng
ngan. Khi Ong

Va = S /u (vtii S

suat khf quytin ).

t!it"
" ffir,,
Ti I,,lli
J tJ

a)

C. HUONG oAru cAI VA DAP 36

ch viri khi quydn
g khi trong 6ng
5cm ) v) 6p suat

an
ki
I
'0

IN CA

khOn
I *l
'() - '

h
\\rl.r\\

\'

r..\
\\\r*
.u"t.\\

\ a\\

boi cOt thuy
c6 thd tich
po (bang 6p

c)
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Ltrf
li*

i r tHinh 6.13a). COt khOng khi trong 6ng c6 th€ rich Vr = S/, . r,.d iip

suat p, = pc * / = 850mm Iig. Ap dung dinh luAt BOi-lo - Ma-ri-6t :

prVr = poVo hay

, Po, 750
t, = t 4, = 

*rO-.150 = l3lmm.

2) (F{lnh 5. I3b). Ta c6 : \', = S /: , p: = po - 1 = 650mm Hg hay

/2 = !-o /o = l73mrn.
P:

3) (Hnh 6.13c)" Tacd: % =S/r;p: =po *i coscr=g00mmHg hay

,..=q^nr.=14lmm.
y3

4) (ffinh 6.13d)" Tac6: \ =S/o ;p,+ = po -/cosc =700rnmHg hay

/.=*/o=16lmm.
v,1

6.2 Ki hieu s(crn2) ld tidt dien cua pit-tong. Trang th6i ban ddu cfra khi 6
hai phdn ld : po = iarm ;Vo = 50S(cm3); \ = 21 +213= 300K. V)
khf & phdn 1 duoc nung ndng nOn pit-r6ng dich chuydn v6 phia phdn
2. Kf hiOu T ti nhi€r do cria khi 6 phdn I (sau khi cluo.c nu'g n6ng).
Trang th6i cria khf o phdn I bay gid ih : p;Vr = (50+:)S = 53S;T.

Trang th6i cria khf 6 phdn 2 ld : p;% = (SO-3)S = 47S;\ = 300K.

Ap dung phuong rr)nh trang th6i cho khf & phdn I vi phdn 2 :

!q!o- = PVr /r \

\ T \r',

vb poVo _ p% 
(.)\

1o T, \')

Tt(1)vn(2), $=* rurra T=)'' 1, =338K hav t=65,C.T l; V2 u ----^ "*r

'fd (1) ra cd : p = PoVo . 
T 

= l.06atm..T,V,
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6.3 Kf hi6u rrll,Ino ld khdi lugng kh6ng khf trong phdng o nhi€t dO

tr =200c(Tr =293K) vd t, = 300C( T: = 303K ).

Ap dung phuong tr)nh trang th6i :

prV = 
rr 

RTr : poV - m: 
RT:.

l-l l-t

trong d6 V = 3x6x 5 = 90m3 = 90 000/ ; P' = latm ;

R : 0,082atm./ / mol.K. Vi T, > T, nOn ffir ) tr1, , nghia lI khi nhiOt

dO trong phdng tang len, dd c6 m6t lugng khOng khi Am trong phong

di chuydn ra kh6i phdng :

Am=rrr _ffi2=+(+_+)=' ?:T.p[* r )
' R \T, Tr) 0,082 \293 303i

I-{ay Am = 35859.

6.4 Trudc vd sau khi dich chuydn pit-t6ng dimg ygn, ilp sudt cua kh( hai

bOn pit-t6ng bang nhau. K( hi€u S lh tiet diOn pit-tOng, Po vh p ld 6p

suat cua khi trudc vb sau khi di chuyen. Ap dung phuong tr'inh trang

thdi cho khf ldn luot cho phdn bi nung n6ng vh phdn bi ldm lanh :

PoY,-PVr (l) . Pu\, =+ e)
\TrTrl

vdi \, = S/o l\ = 30 +213--303K ;Tr = 40 +273= 313K ;

Tz = l0 +273= 283K.

Tu (l) vd (2) ta c6 : ! =: (3)
Tr T2

M T, > T, n€n V, > V, : Pft-t6ng dich chuydn vd phia phdn bi ldm lanh.

K( hi0u x ld doan dich chuydn cua pit-t6ng

V, = (/o + x)s ; Vz = (lu -^)s

Thay vdo (3) ta duoc , 'uj ^ = 'u= ^ .T' I
r,(r, -r.)

Suy ra x = -rL; 
+i: = 2,5cm.

6.5 Khi giot rhuy ngan cdn nam t.cn ong ngang th) khi can bSng dp suat

cua khf 6 binh I vd2luOn luOn bang nhau. Ki hi€u rnr, In2 lA khdi
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'a:

iucnr-s khi c6 trong binh I vd 2; V,,V,,Vr,% tuong Lrng li th€ tich
cua hai khf o hai binh hic ddu vI sau khi rhay ddi nhiet d6. Ta c6 :

PVr =&*t, : pV:=-T:BT

Suy ra V' - mtTt , (1)
% mzTz

vdi I =273K vi T. = 293K.

Trurlng hW L

Ta thay T, = 2Tr,T, = 2T, nghTa tU 
+ = +

Do cl6, theo ( I ) ta thay ]- = +. Vl tdng thd tfch hai b)nh kh6ng.% 
%

thay ddi Vr + % = Vr * V, . nen tir d6 suy ra thd tich m5i blnh v5n

nhu c[, nghia lh giot thu! ngAn kh6ng dich chuydn.

Trudng hop 2 :

Tac6 T;'=T, +10= 283K:T. =T, +10=303K.

Tuong tu nhu (1), ta c5 :

V, -,T,' , Vr" 283m,

". 
= .;I. 

ht)' 
v, = ,nt; 

(21

tsror v, _ 273.m, 
(3)

% 293.m.,

Tac6 273 -l-20 nen 
283 =l-20293 293 303 303

Hidnnhi€n 'o ,29 netiu h4).283.293 303 "- --'- 293 
- 
303'

V, VI , V, V,''suyra '( 1-hay-r+l<-l+lv, v. 'v, 
%

V, +V,.U, *,Uj.

%vt
Vl Vr +% =\ *V, nOntild6suyra V, <Vz: giot thui ngAnclich
chuydn vd phia binh 2.
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6.6 t-|an ddu khi pft-t6ng nam can bang, rip suat crja khOng khf trong xi

lanh v) cua khi quyen bang nliau : pr -- p,,. Khi dat vat niing lOn pft-

tdn_q, pit-tong di xucing rdi dilng lai, khi d6 pft-tOng nam cin beng 6
vi tri mdi vd 6p luc cira khi trong xi lanh td"c dung l€n pit-tdng bang
rip luc b€n ngodi t6c dung l€n pft-tOng, suy ra :

pz __- po.T

Ap dung phuirng trinh trang tfrai ta"c6 :

'PrVr - Pt% ,.ong d6 vr = sh , V: = S(h - cl).T, 'T^

Suy ra

Thay so ta tim duoc nhiOt dO khOng khf trong xi lanh :

Tz = 360K hay tr = 87uC.

Ban ddu khf trong dng c6 thd tich Vo = I (S ii tiet dien Ong), vd c6
a

tt
6p sudt Pr_r = ., i; = I (rnrn Hg) vi c6 nhiet dQ f; . Gia su kh( duoc::
dun n6ng ddn nhiOt dO t"C vi chidu cao cOt khi tang th€m m6t doan

Ixlx<;).

rJ nhiOt dQ T =t+2J3 khi c6 thd tich

(r ) Ip=l--x i+-=1-x.' \2 ) 2

Ap dung phuong trinh trang thdi cho khi trong ong :

pV p,,Vn, T pV xl-2x2 g 2( l)'
-:_v-.-j. hay _=r_=l+__ . ___ -l x___|T I, " \ p,,\'u l' 8 /'\ 4)

Ta thay ti sd ] c6 giti tri lon nhdt khi x = X,, = 1. xgi,iu li phuong-T,."'4
tr)nh trang thiii cdn 6p dung duoc cho clen khi doan ta th6m cOt khf

6.7

v=i'1*^ls\2 )
va ap sudt
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h;.o
t

''

J+r den gi6 tri 
^n, 

=;. khi d6 nhiOt dO cua khi 1)

gg
T,, = lL = l.3oo = 337,5K hay t$ = 64,50c." 8" 8

B6t ddu tt d6, chi cdn tidp tuc tAng nhiet d0 cfra khf th€m rnOt chft
th) 6p luc cbn lai cria khi l€n thuy ngAn sE ldn hon trong luong cOt
thuy ngAn cbn lai, thuy ngAn bi ddy li6n tuc ra kh6i ong (x tang,
x ) X,, ) cho ddn khi thuy ngAn bi ddy hei ra khoi ong. Nhu vAy,

inuon cho tohn bO thulii ngAn trong ong bi dziy hei ra ngodi, chi ciin

tang nhiet d6 cila khf lOn ddn tl, = 64,50 C.

6.8 l) O nhiOt da \ =t0*273=300K. Ap sudt cria kh6ng khi trong

dng ldPu :

po=Po+hu (1)

O nhiOt d0 T = k+273)K, 6p suat kh6ng khi trong dng ld P:
P: p + h (vdi p ld rip sudt khi quydnl Q\

.Ap dung phuong trinh trang th6i cho kh6ng khf trong dng :

t* =IY, udi Vr=(/_ho)s;v=(/_h)S (3)
\T

TU (l), (2) vh (3) tlm duoc :

, ,(/-h,,) Tp=h+(p,,-hrlT,_r)

(o,, -h,,)(t-rr")Dat a=#=0.75 (4)
\

tac6 p=h+'L (5)
r-h

2) O nhiet dO t, = 300C thay Tr = 303f ) theo (5) ta c6 :

pr = hr * .ol' vdi p1 = 750mm Hg:/ = 80crn :800mm.
' /-h' 

rr

Giii ra ta du-o.c i hr = 745,8mm.

6.9 Ki hiOu po ld 6p suat do pit-tOng nang gAy ra cho khi trong ngan

<ludi. O nhiOt d0 Tr = t, +2J3=400K, pft-t6ng nf,m cAn bang n€n ta

c6: p,*po=pz.
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Theo dd bdi p, = 2p, suy ra po = pr .

Ap dung phucrng trinh trang th6i cho hai ngan d nhiet dQ Tr :

prVr = 
mr 

RTr = o,sRTr.
Ir

P:vz = 
m2 

RTz haY 2P'v, = 1,5RT,
l.t

Tir (l) vd (2) tim duoc : \', =l,5vr , nghia ld, neu ki hiOu

tdng cOng crja hai ngan bang V = 5v th)

Vt=2v vi V" = ly

(l)

(2)

thO tich

(3)

Kf hiOu T, ld nhiOt d0 ngan du6i khi thd tich hai ngdn bang nhau vh

bang V =2,5v, (4)

pr, p: li 6p suAt crja hai ngan khi d6. Vi pit-tdng nam cAn bang 6 vi

tri mdi n6n ta c6 : pz = p'r * po = p, * p, (5)

Ap dung phuong trlnh trang thiii cho ngan trOn vi ngin ducii :

p,V, = p,V suy ra p, = p,* = *p,.V)
, %T, t2 T,

SUYfa Dr=0.--:----D' .'-VT, 5T,"

Tir (5), (6) vd (7) tim duo.c : f, =]f, hay T. = 300K ttr=27ugr.
a

Vay phii giAm nhiOt d0 ngan du6i.

6.10 Ap dung phuong trinh trang th6i cho khdi khf 6 trang thdi ban ddu :

Povo = 9 *\'
p

v6i Vu = 8,3/ = 8,3.10-3m3; po = l5atm = 15x 1,013.10sN/m2;

To = 2J +273 =300K; R = 8,31-=t p : 28g/mol.
lnol.l\.

Pz% - Pzv
T' T2

(6)

(7)

Suy ra m = l4lg.

Khi ho n6ng dang t(ch : $ = !q ,ry r& pr = *t,Tr li]u
Vi Tr = 127 +273 = 400K n€n p, = 20atm.
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6.11 Truoc khi mo khoii phuong trinh trang th6i crla khi 6 binh I v) binh 2 ld :

prVr =hnr hay m, = 
u+ (l)

Lr RT

PzYz=m: RT, haY m' - LrPzV:

fr-RT
Sau khi mo kho6, phuong tr)nh trang th6i crla khi ld :

P(V,+%)=(t'+mt)*''
l-r

(2)

(3)

(n, - o)v,
TiI(1), (2), (3) timduoc : V, = \vr r/'r 

=5.10-3m-r.
P-Pz

6.12 Ki hi€u 6p suAl vd thd tfch cria khdi khi trong ong lfc ddu ld p,, V,

vd hic sau ld pz, Vz .

Vi nhi€t dO khong dtii : p,V, = pz%.

Trong d6 Pr =760mmHg=l03cm c$t nudc ; Vr =20S (S ld tidt

diOn dng) , p: =(1033*x)cm cot nudc (x ld chidu cao cot nudc

ddng l€n trong dng) ; % = (Z+ - x) S,

Suy ra phuong trinh : 1033.205 = (t033 - x)Q+ - x)S.

Giii ra ta duoc : x = 3,95cm.
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6.1

ur . BAr rgr rnAc rucnlf;ru KHAc F{ GUAr.l

A. DE BAI

Chon cAu trd ldi tfting *)ung Sai
(A) C[ng nhu doi vdi chdt rin, cd tdn tai nhDng r-;hir i:i;i n I
trong d6 th€ tich gidntkht nhi€t d6 tAng.

(B) Hq so ddn n& vi nhiOt crja char khi lu6n lfnr hon h0 sc [ tr
ddn no v) nhiOt cua chat 16ng.

(C) 6p suAt crla chat khi chria tiong binh rhe lich 3iim3 khOng n []
phg thugc d0 cao cua khi d ben trOn diOm ta x6t ap siiat.

(D) Cdc dinh luAt chdt khi ld dc,n giAn v) cau trfc phAn ru Lr n
cfra chat khf ft phrlc tap.

(E) Cdc dinh ludt chdt khi rat hfu fch [ro'i vi n6 lu6n drlng t] tl
ngay cd 6 nhirng nhi€t dO rat thdp vd iip suat rdt ldn.
(F) Dinh luat Sdc-lo vd Gay Lr-ry-xdc khdng cluo.c phdt I tr
hiOn tru6c cudi the ki l8 bcri vi khi d6 ngudi ta khOng bret
kh6i ni0m nhi0t d0 tuyOt ddi.
(G) Hg so d6n n6 vi nhiOt crja chat khf o dp sudt kh6ng ddi n tr
lh nhu nhau vdi moi chat khi ndu nhiOt dd ban driu le 0uC.
(H) Dinh luAt B6i-lo Ma-ri-ot cfrng nhu Siic-lo vd Gay tr tr
Luy-x6c ddi h6i rang khoi luong khf la khdng ddi trong
qui{ trinh bien ddi thd tich hoac 6p suat.

(I) Dinh luAt BOi-lo - Ma-ri-dt s€ khdng dring neu clidt khi I tr
thuc hi€n cdng hoac ndu ta thuc hi0n cOng l€n chdt kh(.

Chon cAu tri lbi thing

(A) Nhi0t d0 cua m6t luong khi tang tir 3-50C den 700C. Neu iip suat
crja n6 duoc gifr kh6ng ddi, rhe tich cua n6 s6 :

tang gap dOi n ting hon gdp dOi

t[ng it hctn gap d6i tr khOng thay ddi
(B) Khi i{p suat cria chdt khi giim di m6r n&a.

(i) Ndu nhi0t dO cria n6 gifr kh6ng 0di, tnd tich cira n6 :

gi6m n tang n
ii) Ndu thd tfch cria n6 gifr kh6ng ddi. ntriet d6 ruy6r ddi s6 :

giim n tAng n
(C) Phuong trinh cua dinh luAt Sdc-lo plT=hangsd s0 khdng cdn

drins :

6.2

il
n
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["

r \rLr nhi€t d6 ban dliu cua chat khf khac kh6ng
rir \0u nhi€t d0 kh6ng phai ld nhi€t d6 tuy6t ddi
rii; l.leu thd tich khOng duoc tinh theo cicrn vi SI

irgur)'i ta cho 2 gam ni to (cd khoi
luong 28glrnol ) o nhiot co lgoc
v;io mOt binh d6ng kin nhd rnOt
pft-tOng. Lihc ddu 6p suAt chdt khi
li 2atm" Ngudi ta lim ndng ddn
chat khi cho tdi trang thlii B sau dti
Ce tLt do cho pit-tbng clich chuydn
sao ciro;ip suat crla khi ld latm.
(A) Cdc gid tri cfia c6c dai luong
d;ic trung cho chat khi o m5i trans
rh6i li :

n-

I
tr
T

6.3
p(atm)

til A sang B goi ld :

dang nhi€t n
doan nhi€t D

tit B sang C goi lii :

v(lir)

Y: T: R

1.

rling nhiOt I
doan nhi6t D

(p,T) vd (V,T) tlrong ung vdi hai

vidt dudi ciic dang kh6c

pV/T=r,R (3)

so c6 mAt trong c6c

SU

6.4

PrVr 1T, = prV,llr (i) ; pV/T = R (21 ;

iA) Chi ra t€n goi cua c;ic rlai lugng vi c6c chi
phusn.e trlnh tren :

p

I

B

\ / - i------l"s- | _--_l
n-
l'i1 - | |*-.**-**_.-*_J

T-__--rt*t I'c-
(il) 5{ bien deii trang rhiii
.Joailg ap L_j

':crrilg tlcn Ll

iC) S{ bien ddi rrang rhiii
iloang ap Ll

dang ricli tr
(D) r,rg d<i thi rrong ho toa do
bien ddi trang rhiii tr€n.

Phuong trinh trang tli;ii cia chdt khf cd thd
nhau. d,5 c5 th6 ih clic dans sau :
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(B) Chi ra didu kien chir yeu ddi vdi chat khf dd sao cho tat cA c6c

phucrng trjnh trdn duoc thoa mdn :

Cdn phAi c6 mOt mol khi

Chdt khi phAi ld khi li tudng

(C) Didn don vi cria c6c dai lugng c6 mat trong cii ba phuong trinh :

6.5

Y'
(D) Trong trudng hqp dac biOt nho phuong trinh (2) c6 thd 6p dung

duoc :

- khi chat khi ld khdng khi n
- khi ta c6 m6t mol khi n
- khi bin chAt ciia chat kh( khOng bidt tr
Chon ciu tri ldi ttirng

Phuong trinh cla-pe-ron - Men-d0-10-6p c6 thd viet dudi dang kh6c :

^_n.'_pFY- v RT'
trong d6 p ld khoi lugng rieng cira chat khi c6 khdi lugng mol p"t 6

dp suit p vh nhiet dQ tuY€t ddi T.

(A) Khdi lugng ri€ng cria hidro (m=2glmol) d nhiOt dO phdng

20oC vd & 6p suat ti€u chudn l) :

0,0832kg/m3 I 0,122kglm3 [ 0.832kg/mt I
(B) Khdi lugng ri6ng cira oxi ( M = 329/ mol ) ld lon hon khoi lugng

ri0ne cia hidr6 ?

Dring n KhOng I Bang nhau n

V: R:

Tang l6n n GiAm di n KhOng thay ddi n
(D) Ngudi ta lhm n6ng khi bang c6ch gitr 6p suat cria n6 kh6ng d6i'
Khoi luong ri€ng cria khi sE :

Tang l€n n ulam or LJ Khong thay ddi n

Bang tr
(E) Khi hidrO khO c6 khdi luong ri0ng

tc) MOt chat khi bi giam rrong m6t binh c5 su d6n no vi nhiet khong

ci6ng kd. Ngudi ra rang nhiet do crja khi lon i00K. Khdi lucrng rieng

cria kh( sO :

Lon hon n Nh6 hon tr
Khdi luong riOng cira hidr0 chrla hoi nudc neu dp sudt vd nhiOt d0 l)
nhu nhau trong hai trudng hgp. Khoi lugng cua I rnol nudc (H'O) Id

l8glmol.
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tFr Khoi luo.n_e ri6ng cua Oxi kh6 ld :

Lon hon l Nho hon X Bang I

6.6

0,5atm I
2,0atm X

6.7

6.8

I
f,
tr

(c)

(D)

{tr\

Khoi iucng r.iOng cua 6xi chrla hoi nudc. Ap suat vd nhiOt d6 ld nhu
nhau trong cri hai truong hqp.
Trong mdt hinh rru rhing dung vdi hai tiet diOn kh6c
nhau c6 hai p(t-t6ng ndi vdi nhau bang soi dAy
khdng din (vdi khdi luong tdng cQng bang
m =.5k9 ). Gifra hai pit-t6ng c6 m6t mol khf li
tuirng. Pit-t6ng rren c6 tiet di€n lon hcm pit-tOng
durii lb AS = i 0cm2 . Ap suat khi quydn b€n ngodi ld
po = 1,0atrn. Ap suat p cia khf giira hai pft-t6ng ld :

l,0atm fl
1,5atm n
Fllnh b€n bidu di0n bang dd thi su bidn dtji
trang th;ii cua rnOt lugng khi lf tu&ng trong
h0 toa dQ (p,T) . Trong qu6 tr)nh niy :

(A) Khf bi n6n ;

iBi Khi bi d6n :

(C) I-ric ddu bi ndn sau d6 bi ddn ;

(D) Ldc ddu bi ddn sau d6 bi n6n ;

{E) Khi kh6ng bi nen cfrng kh6ng bi d6n.
Ba didrn 1, 2, 3 rren de; thi cho trons h)nh
b6n bidu cli€n ba trang rh;i cira ciuig :not
khoi luong khi. Thd tich crla tugng tiri Oti 6
i.ra trang th6i da cho ld :

(A) V; "Vr.Vj f,
iB) V, <V. <v, I

v,<%<V'
V".:V, <\
%<V' <%

B. EAP AN

(A) Sai ; (B) Dring ; (C) Dfng ; (D) Dring
{G) Dfng ; (H) Diing ; (I) Sai.

D+'
I
I

6"1
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6.2

6.3

(A) Tang it hon gdp doi ;

(B) i) Tang ; ii) Giim
(C) ii) Neu nhi€t dO khOng phii ld nhiOt d0 tuy€t doi.

(A) C6c gi6' tri cira ciic dai luong dac trung cho chflt khf 6 m6i trang

thdi ld :

Ve =0,9lit , po =2atm ; T,c =292K ;

vs = l,8lit ; pn = 2atm ; Ts = 584K I

Vc=3,6lit ; Pc=1atm ' Tc=584K'

(B) Sq bien ddi trang th6i tir A sang B goi ld : dang rip.

(C) Sq bidn ddi trang th6i tir B sang C goi lir : dang nhiet.

(D) Dd thi trong h0 toa Oa (p,'f ) Dd thi trong h€ toa do (V.f )

T

6.4 (A) Chi ra tOn goi cua c6c dai luong vd c6c chi sd c6 mdt trong cfc
phuong trinh :

p : rip sudt ; V : thd t(ch ; T : nhi€t dO tuyOt ddi ; R : hang so chung cria

cdc khi ; v : sornol ; 1 : chi trang th6i ddu ; 2" : chi trang th6i cuoi.

(B) Dieu kiOn chu yeu ddi vdi chat khf de sao cho tat ci cdc phuotrg

trinh duoc thoi mrin : Chat khi phai la khi li tucrttg.

(C) Dien don vi cia cdc dai luong c6 mat trong cA ba phrrsng trjnh :

p:atm,N/m2,mmHg. V-:lit,m3. T:0K. v:mol.

R :J / mol.K.

(D) Truong hop dac bi6t ndo phucrng trinh (2) c6 thd 6p clung duo-c :

Khi cti mtit mol khf.

(A) Khdi luong ridng cua hidr6 (m = 29lmol) : 0,0832kg/m''

(B) Khdi luong riOng cua Oxi lh 16r-r hon khoi iucrng ri0ng cria hidr0"

(c) Tang nhiet do khi ien 100K khdi luon_e rieng cua khi se khong

thay ddi.

6.5

208



flj-)'

, l); Khoi lurrng rieng cua khi s€ gidrn di.

li,; Khi hidrO khO c6 khcii lurrtrg riene nhd lrrn khoi iurrng iiin_s clri.r
li:iir0 clifra hoi nudc.
,i:) Khoi ltrons rieng cua oxi khO la itin h'rrr khOi luonc iiOng i:ira oxi
i hria hr"li nLrirc.

6.6 {p:suzit p: l,5atm"

6.7 V, .:. \'r : Khf bi drin.

6.S \'. ": \'.. . \'r .

ii'i i/rc iluclni-'thnng sor.lt:roi.)t vrii t;"uc p. van Liuirg cric ilinir iuirt
ciui khi. hcnc <iLra vio tld rhr (p,i') r.
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r. KrgN THuc co eAt.l

l. Tronq nhiOt dOng luc hoc, tt1i rttitrg, bao g6rn tOng cl6ng nang chuydn dong
nhiOt cua ciic phAn tri cau tao nOn h€ r,i thc nalng tudng t6c gita ci{c phAn tu
d6. NOi ning cfra nlOt vit phu thu6c v)o nhiOt d6 vh th€j tfch cua vAt :

U=f(T,V).
. Nii rttirtg ctju khi li nting chi bao gdrn t6ng d6ng ning cua chuvdn

d6ng h6n loan cila cdc phAn tu cti trong khi d6, vi n6 chi cdn phu thuOc vdo

nhi€t der cLitr khi :

U-f(T).
2. C6 tnej ltim thay tl)li n\i nting bting circ qud trlnh : th\rc hien (otte, tt'rtt'lrt
ttlti{t lru.tttg

. So do c16 bien thi€n noi ning trong quri tr)nh truydn nhiOt lii nhiet
lLtotrg. Nhiet ltong B nr) vAt thu vio hly toa ra khi nhiOt dO cua n6 thay ddi

mOt ludng At duoc tinh bang cong thuc :

Q = nicAt'

r6i c ld nhi6t dung ri0ng cua vAt (c6 don vi ld kgK).
. C'ong nhin duoc trong qud trinh dang 6p ducrc tinh bang c6ng thfrc :

A=p(V, -V,):-pAV.
Trong he toa dQ (p,V) c6ng duoc the hi€n bang

di0n tich gi6i han bcri doan ducrng cong bidu diOn

rluli lrinh. truc hoinh vi hai dudng thRng song song
r,di truc tung ring vdi thd tfch cldu vi cucti cua khi
(H'inh ve ).

3. Nguy0n li I cua nhiet dong luc hoc
. Phiit bidu : DO bien thi0n AU cLia ndi

nlrng cua h€ bang tting dai so nhi€t luong vI c6ng
nri h€ nhAn duoc :

AU=e+A.

Quy u6c dau : AU )0 : nOi nangtang ; AU <0 : nOi ning giirn ;

Q > 0 : h0 nhAn nhi€t luong ;

vl
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Q < 0 : h€ truy€n nhi0r cho cic vir khic : h€ nita nhret luone Q .

.{ > 0: he nhAn c6ng; A <0: he sinh cong 1A .

'Ciich phiit bidu khric .' Nlrilt ltcn3 tt'Lr"t'att cJn ht lt)rt ttittg rtii rtrinty

ttrtt it[ tci hitit tlttinlt t'\ttg mr) ltt sirt/t lrr: Q: .fU -A. hoic Q.=ALJ+ A

n6i A =-A).
a. Ap dung nguyen li I NDLH cho c6c qud trinh cua khi li tudmg

. Quti tt'inh tlting tit'lt ; A:0 suy ra Q: 39,
vci Q - mcvAt (c" lii nhi0t dun-e rien* ciiin,: tir:Ii1.

. Quti rrinh dting rip Q: ALI - A,

vdi A =. -pAV ; Q : mcrAt (r',, ll\ nhi€t clung ri0ng dang iip;.

' Quti tt'inh ding nhiet . AL, = 1) suy ra Q: --4.
. Cltu tr"irtJtld m6t quii trinh rrrir trang thdi cuoi cua n6 trLng v6'i trang

ihiii ddu. Tfing Cai so nhiOt lugng mi he nhun drtric trong ci chLr trinli chu1,On

het thi)nh cOng rnl h0 :;inh ra trong chu irinir drl.

5. Nguy0n li tI cua nhi€t dOng lu'c hoc

. " Nlitt kltong tt n(t truy1rt ti nit yut ltott.r'c,.it i dl ttiinq iurti' .

. Phdt bi€u khdc : "Dong t'rt rtiti(t kh)nq tlfi' l;i0'u tl6i tor)n bo nhi{,t
lnntg ttlt,.itt dtftrr rlu)tth (6ne t'd ftor"'. floac "Khitig tliJ'thrk'lticn tlut;r'[!6rt;q
t'r.s virtlt t'ti1t loui.hai" (dOng co sinl-i c0n-u rni chi nirin nhi,it clra mot ngudnl.

6. D0ng co nhi€t li) thiet bi bien dOi nhiet lurJr.e thlrih cOng (cd su chuyen
h6a ndi nrlng thinh coning). Nglrrr;rr ltil'ltotti,!inv t'r'tt,/0n,g ttr nhi0i :Titc
nhan nhan nhi€t lucrng Q, tii ngudn rr6ng c(r nhiet d6 'f,, hie{n rl0t phdn

thlnh c0ng A, vI toa phdn niri€t cdn lqi Q: cho ngudin i:rnh cd nhi0t rj(r T..

. Iti1tr suti't ct)u tlottg co'nhiat lti :

A Q, -Q.Il * 

-
,Q,Q,

. Hi0u suut tttt' tlai (cia d6ng ccr nhiet li tuirng)
-r' 'l'rt-'_ lr

'/rrtirx -
1l

2i r

(f)ittlt !i Cdr'-rtO).



'1 , \Itit rldnr) larth ld thiet bi ding de lay nhi€t luong Q, til vAt lanh hon

rnguorr lanh T. ) truydn sang vat khdc n6ng hon (ngudn n6ng I ) nhd nhQn

cong A tU cdc v0t ngohi.
. Hieu nrirtg ctiu ntriy lanh lti :

,:Qt: Q'
A Q' -Q,

( Q, li nhi6t luong mh tdc nhAn toa ra cho ngudn n6n-e).

. Hi?u ttiing ctt'dtri €,n,u, t'tiu nily lunlt :

1;
I =.-"max 

T, -T.'
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il. BAt rAP ru LUAN

A. BAt rAp vi ou

I MQt khoi khi hidr6 c6 khoi lucrng 1,3g, thd tich 3lit, o nhi€t dO

1J"C, duoc nung n6ng dang 6p cho den khi thd tich cua n<i beng
6lit . Hdy tinh : c6ng do khoi khi dir thuc hiOn. nhi€t luorrg dii truydn
cho n6 vi d0 bidn thi6n n6i nang cua n6 trong qud trinh dti. Cho biet
nhi€t dun_s ri€ng cua khi hidr6 trong qud trinh d6 (cdn goi ld nhi€t
dung ri€ng ding dp) l) cn = 14.3.103:7t<g.f.

Gidi
Ta thay % = 2Vr . COng do khoi khi dA thuc hi€n trong quii tr'inh <J6 :

e = p(% - V, )= pV,.

Ap dung phucrng trinh Cla-p€-r6n - Men-cl€-l€-6p cho khoi khi :

PVr = I *t,.
l-'.

v6i rn = l,39,lL=2glrnol : Tt =2J +213= 300K ; R = 8,3IJ/mol.K.

Tld6 : A' =pvr = 
t *t, = 1620J.
p

Nhiet lugng dl truy€n cho khoi khi trorrg qud tr'inh d6 :

Q = mcp (r, -t, ) = rncn (f -T, )

Dd tim T, , 6p dung dinh luAr Gay Luy-xirc :

V,V"V
' = * suy ra T, = +Tr = 2Tr = 600K.

t' -fruJ'q"-i'

TiI d6 Q = mcp .Tr = 5517J.

Ap dung nguy€n lf I nhi€t d6ng lrrc hoc : Q = AU+A = AU -A .

ta c6 dO bien thi€n nOi ning cua khoi khi trong qud tr)nh d6 :

AU =Q_A _ 3951L
2 MQt d6ng co nhiOt lf tuong nhAn rti ngudn ndng (c6 nhi€t d6

I t = 227'' C ) m6t nhi6t lugng 60kJ. Tinh hi0u suat cria d6ng co d6 vi
nhi6t luong truyen cho ngudn lanh. cho biet nhiOt c16 cfia ngudn lanh
ld t., = 2loC.
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Gidi
f iir-Li -rult cua dong co nhiet li tuong :

T, -T.q = 
jfr. v6i T' =227 +273 = 500K: Tz. =27 +213 = 300K'

li

'r,]c16: n=49-t00 =40o/c.' 
-50t)

Iie tim nhi€t luong Q2 trui'dn cho ngudn lanh, 6p dung c6ng thd"c :

a -4,,,=_e, .

vdi Q, li nhi0t luong nhin duoc tir ngu6n n6ng Q, = 60kJ.

T',i .lo Q: = Q, ( t -"0, +) = 36kJ.

3 MQr binh nhi0t luotrg ke bang ddng khoi lugng l28g chira 2409 nudc

i! nhi€t do 8,4"C. Ngudi ta thri vdo binh mOt midng kim loai khdi

lugng l92g dn dun n6ng tdi 1000C. Nhiet do khi bat ddu c6 su can

bang nhi€t la 21,-50C. Xdc dinh nhiOt dun-e riOng cria mieng kirn loai.

Niii€t tlung ri0ng cua cldng : 0. 380. l0r J / kg.K .

Nhiet ciLrng ri€ng cua nudc : .l,l.l0rJ / kg.K.

Gidi

I\ihier luc,firg mieng kirn loai tod ra : Q = nrc(t, - 0).

Nhi0t luong nhi€t lucrng ke thu vio : Q, = mrcr (g - r, ) .

Nhiet lugng nu6c thu vio : Q, = rrrcr (e -_ r,).

Khi cAn bing nhiOt ta c6 phucmg trinh : Q = Qr + Q:

mc (t, - 0) = (rn,c, + rnrc" )(0 - t, ) .

^ _ (*,., -i-mrc1)(g -,,)
"- ff(L-E '

Thay so ta ciuoc , . = q4

c = 92lJ / kg.K = 0,921. l03J / kg.K.
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7.1

1)

t.5

7.4

B. BAI TAP AP DUNG

N-eudi ta bo m6t mieng hqp kim chi vh k€m c5 khoi lucrrrg .50g o

nhiOt d6 l36uC vdo m6t nhiOt luong ke c6 nhi0t dung (nhiOt luong

cdn thi€i dd lhm vAt n6ng them len l"C )li 50J/do chrla l00g nudc

cr 14"C. Xdc dinh khoi luong k€m vi chi trong rnieng ho? kim tren

biet nhi€r do cuoi trong nhi0t lrrong ke la 18"C. Bo qur su trao tloi
nhiOt vdi m6i trudng chung quanh.

Nhiet dung ri€ng cua kEnr ld 0,377.t031i t<g.rc vd cua ch) li
0, 126. to3l / t<g.r.

MOt binh nhiOt luong ke chfa 4009 nudc o nhiet do l0'C. Ngudi ta

thri vio binh nrot mieng nh6rn khoi lucrng 689 6 nlii€t dO 1000C.

NhiOt do khi cAn b[ng nhiOt li 13"C. Hoi vd phucrng diOn hap thu
nhi€t thi nhi€t luong ke tuong duong veli bao nhi0u garn nu6c ? Bt)

qua su trao ddi nhiet vdi rnOi trrrdng chung cluanh.

Nhiet dung ri€ng cua nh6rn li 0,21cal/g.K cua nu6c ld lcal/-s.K.

MOt bep ga dun I lft nudc dung trong am nhOm, c6 khdi lucrng

mz =3009 thi sau thdi gian tr = l0ph nudc s6i" Neu dirng be'p va

am tren dd dun 2 lit nu1c trong cDng dieu kien thi sau bao ldu nudc
s6i ? Cho biet nhiet luong do bep ga crung cap mdt cdch ddu dirn. Bo
qua su trao ddi nhiOt vdi m6i trudng xung quanh.

MOt vien dan dai b6c khoi lugng 10kg khi roi tdi dfch c6 vlin toc
54km/h. Neu todn bO dOng nang cua n6 bien thdnh nOi nang thi
nhiOt luong toi ra lfic va cham bang bao nhi€u calo ?

MOt qui b6ng khoi luong l00g roi tit dO cao 10m xuong sdn vi niiv
lOn duoc 7m. Tai sao n6 khOng niy lOn duoc tdi dO cao ban dliu 'l
Tinli dO bien thi€n n6i nlng cua quA b6ng, sin vl kh6ng khi.

Ngudi ta cung cap nhi€t luong 100J cho chdt khf trong xi lanh. Chat
khf no ra dliy pit-t6ng l€n vd thuc hiOn m6t cOng 70J. H6i nOi nang
cria khi bidn thi€n m6t luong lh bao nhi€u ?

Chung minh rang nhiOt dung riOng cua chdt khi trong qud trinh ding
ilp c,. l6n hon nhiOt dung riOng trong qud tr)nh ddng tich c" .

Nhd truydn nhiet mh 29 khf hiclro o nhi€t do 27('C dan nd vd tang
thd tich l€n gdp dOi trong khi 6p suat khdng thay ddi. Tinh :

7.6

7.7

7.8
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7.9

I ) Coiis chaii khi thuc hien duoc.

- , \lrr,.'t lu,trls cll trut e rr clro klrf

-j r Drr bien thien n6i nlrng cria khi.

Brct niiiet ciung ri0rrg cua lricir6 trong cluii trirrh dang irf.'lii
c,. '. | ;tr,3. t 0r i / kg.do .

MOt ri lanh tiet tii0n S = l(icrrr: duoc dit thdng ilfnrg vi chua khi.
P;i lilnE ;irl rr l;.rnh cti tronl lrtr;ng P = l0\ vir eti thc ehuven tLrrrg
klii'rng nra slit doi voi xi lanh. Thi tich vi nhiOt c10 ban ddu cua khi

tr(xlr xi l;irih li Vi ,= i.i2l vii 1,, =' $"6.

i-iili phdi cLrng cllp chu khi rnr)t nhi€t luong bang bao niri€u dd nhi€t

iiri ci;a khi iing lcn 20"C tron-r khi fp sur.* cua khf khr)ng (101. Biei

irhi rhO tich khi kh0rrs ddi rnuon ning nhi0t dO cua khi thr:nr i"C cairr

nrOi nhiOt Iutns 5J ,

7.tt}

Cor irp suit khi quyeln lir l05N/nrl
cham vn cl€u.

vi cluii trinh cliiir khf cii€n ra

ll()'(illrrh 7^i lI d6 thi bidu cli0n su
p,hU thuOc cua hi€u suat nrOt

d,-;rrs crl niriOt li tlrtrng i,io nhi0t
(i(r cu. ng.it\n nhii't. Hil xli. \i r

lii:rir nlrici ,.i,.1 euu b.l ph1111 1111,1

llinh.

7.lt Kiii iinr vicrc khi duoc tao thinh
ll*ng xi lanh cua mOt d6nc co
riiit trong c6 nhi€t d0

li=727')C. Sau khi thuc hicrn

cr)n-e klri thoiit ra cd nhiOt d0

t, = l00oC. Dirne ccr nhiet rieu

thu nrOi gid 36kg r:hiOn li€u c6

nins suat tori nhiOt lir 43. l(in j / !:g . Hoi clOng

uitc dai iir bao nhi€u ?

7 .12 L,tOt Or,i chuydn dOng vrti vArr toc 5.1km / h c6 thd di duoc doan
dudng dl\i bao nhr€u km neu tiOu thu 60 lit xang. Biet c6ng suat cua
diiriq c:O 0 t0 la 45W, hi€u suat cua clOng crt lit 25o/o, nang suat tcllt

nhr0t cua r.rng li -i6.10"i /kg vii ktr0i lucrng riOng cua xlng lir

-il()kg r rnl

]l6

-10

t)
2 +i.)73 (r73 ,873 1073 i2 j3

Iilnli 7" I

co c6 the dat c6ng suat
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;.1-r \itri lLrons kht oxi chiern thi tich

\ = ,l lir . cr nhiet d0 27"C vi iip suat

p: = E.2. l0s N / m2 . O trang thiii thf hai I'l

khi c6 ciic th6ng so % =4,-5lit vh lr:
1,.: - 6. los N / m: (H]nh 7 .2). Tinh

nhi0t luong mi khoi khi sinh ra khi tlan n
ntv r'l d0 bien thidn n6i ning cua khoi
I'hf trong truamg hoi:, khoi khi bien d6i
iir trang th6i thfi nhat (A) sang trang
thdi thfr hai (B) theo circ quii tr)nh ACB vir ADB.

7"11 [-r-r d6t ndi hoi cua mOt rn6y hrri nudc c6ng sudt l0kW

cid 1Oke than dd. Hoi di vdo ri lanh c5 nhiOt d0 200'C

cd niri€t d0 100"C. Tinh :

l) Hi€u sudt cua mdy hoi nu6c.

2) Flieu suat cua dOng ccr nhiOt l( tuong lhm viOc vdi hai nhi6t dd tr€n.

Nang suat toa nhiOt cira than di ln 35.106J / kg.

h{Ot binh kin chfia l4g khi nito o 6p suat latrn vd nhi€t dO zlaC :

sau khi ho n6ng, dp suat trong binh l€n tdi 5atm. Tinh nhiOt c16 cfra
khf, thO tich cua blnh vii dO tang n6i nirng cua khi sau khi ho n6ng.

5
Cho biet nOi nan-e cua I n.rol kh( nito cr nhi€t dO T l) : U : i RT.

7.16 M6t rniiy hoi nudc c6 cdng suiit .)/),=14,7kW, tiOu thu *=*,,0,
than trong t = I gid. Nang s'.rat toa nhi0t cua than li
l- = 7800cal / kg. Nhi0t d0 cia ngudn n6ng vd ngudn lanh tuong fng

bang tr =200uC vi t, =58('c. Tfnh hieu suat thuc te cua mdy. So

siinh hi€u suet v6i hieu suit Ii tucnrg cua mrly nhi0t ldm viOc vdi
rr!r0ng nsuaii nhiet k0 tren.

7.17 l.jhiet do cua hoi nudc tir lb hoi vdo nrdy hoi nudc li tt =22J(tC I nhiOt

dO cua b)nh ngLrng li t. = 2l'r C . H6i khi ton mot nhiet luong Q = lkcal
thi ta tlru duo. c nrOt cOng cuc dai thecl li thr:yet ih bao nhiOu '?

7.l{t 6,59 khi hidro o nhi6t ci6 270C nhAn duoc nhidt nOn thd tich ddn no
.rrdp d6i trong didu ki€n iip suat kh6ng c1tii. Tfnh c6ng md khi sinh ra,
ilO bien thi0n nOi nang cua khdi khf vi nhiOt luong da cung cap cho
khoi khi.

VIVlV
Hlnh 7.2

ti€u thu m6i

vd hcli di ra

7.15
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c. HUoNG oAru crAr vn sep s6

7,1 m*u* = 38g I fficrri = l2g,

Nhiet luong toi ra :

Q = m,c,At+(o,os-m,)c,At. (1)

Nhiet lugng thu vho :

Q =mcAt +cAt =(rn.*.)lr. (2)

Ti(l)vd(2)nitra:

Q -0,05crAt-' = ],1;;;f = 0'038ks vd m, = 0,012kg'

7.2 x x l4,l2g.

7.3 Kf hiOu Q,, Q, ld nhi0t luong cdn cung cap cho nutlc vd am nhOm

trong hai ldn dun I At = (tOO-tu), vdi tu ld nhiOt dO ban ddu cua dm

vi nudc, ta c6 :

Q1 =(m,c, +m2c2;.,1t;Qz =(2m,c, +mrc").At,

vdi m,, m, lh khdi luong nudc vh am trong ldn dun dAu.

Mat khdc do nhiOt lugng md bdp cung cip m6t cdch ddu dan, nghia
ld thdi gian dun T cdng lAu th'i nhi0t lucrng cung cap cdng nhidu :

Q = kT, vdi k ld m6t h€ so ti l€ nho d6.

TU d6 suy ra : kl = (m,c, + m,c, )At ;

kT2 = (2m,c, + m,c, )At.

Suy ra ,= =(r* *'t, 
lt = 19,4 phrit.

\ mlct +m2c1 )
7.4 Q = 270caL

7.5 AU = 2,941.

Vi m6t phdn co nang cira qui b6ng dd bien thlnh n6i nang cira quA
b6ng, sin vd kh6ng khi.

au = w, -w, - mg(hl -hr)=0,1.9,8.3 =2,94J.

7.6 Q = 30J.

Khi nhAn nhiOt luong vh thuc hiOn c6ng nOn :
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Q>0vaA >0.

Doclo Q=AU+A vd AU=Q-A -100-70=30J.
7.7 C, ( cp.

Trong quii trinh ding tich AV =0, do c16 A' =0 vd Q = 49.

c"mAT=AU vh .,=a* (l)

Trong quii trinh ding 6p AV >0, do d6 A >0 vi Q =AU+A.

comAT=AU+A.Suy ra cp =*# e)

Tir (l) vd (2) rft ra cn > cu.

7.8 A=2490J;Q = 8580J ; AU = 6090J.

1) 2g kh( hidr6 ld khoi luong cia 1 mol khf nhy. O didu ki€n ti€u

chudn (Tu =273K vh po =1,01.105N/rn2) thi 29 khi hidro c6 thd

tich Vu =22,41=22,4.10 3m3.

Tac6 PoVo = 
l,0l'l0s'22,4'10-3 

=g,3.1, 273

Phuong trinh trang th6i cfra khi li tu6ng cho :

PrVI - P:V: - PuVu =R 1

Tr t ro -("J'

Do d5 p,V, :8,31 (l)
pz% = 8,3! (2)

Vi qud trinh ld ding dp n€n :

PV' =8'3t (l)
p% = 8,31 Q)

TU(l')vh(2)rftra:
p(v, -v,)= 8,3(t -i ) h"v pav = 8,3(T2 -T')

a = 8,3(Tz - Tr) (3)

Mat kh6c, vi qu6 trlnh d6n khf le qu6 tr)nh ding i{p nOn :
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V,-T' - -L
", 

= ,r suY ra tt = 
it' 

=2Tt = 600K'

Thay gid tri I vd T, vio (3):

A = 8,:(OOO- 300) = 2490J.

2) Nhiqt luo. ng chat khf nhAn duoc :

Q = cnmAT = 14,3.1 03.0,002.300 = 8580J.

3) Trong qud trinh dln khf din,e rip nhiet lucrng khi nhAn duo.c mOt
phdn dd thuc hiOn cOng m6t phiin lim tang n6i nang cua kh( :

Q = AU +A hay AU = Q-A - 8580- 2490 =6090J.

7.9 Q = 108,8J.

Theo nguy€n lf I nhiOt d6ng luc hoc : Nhi€t lugng cung cap cho khi
dilng lim tAng n6i nang cfra khf vd thuc hi€n cOng de nang pft-tong
l€n :

Q=AU+A'
Do thd tich khdng ddi, nOn d0 tang nOi nang khi nhiOt dO tang tit l,
den T li:

AU = cu (T _ L)= -s(293 _213) = 100J.

COng A do chat khi thuc hi€n d0 nAng pit-tOng duoc t(nh theo c6ng
thric :

e =p(V-Vu)=p.AV.
Dd xric dinh A ta phii tim V vi p, Qu6 trinh ddn khf le ding 6p nOn

u 
= I suy ra v = V,l= t,l2.l0 I. P]:1,20.10-3m3.

Vo \ ' "L 273

Chdt khf trong xi lanh chiu 6p luc ctia khi quyein va trong luc cua pit-
t6ng. Muon diiy pit-tong len chil khi phii t6c dung l6n pit-tOng luc F

F=P+pk,r.S.

Suy ra iip suat chdt khi trong xi lanh :

F P (z.to .)
p = 

S 
=-+eo, =[#+ t05.J = 1,1.105N/m2.

V4y A = I,l.l05 (t,zO- t,l2).10-3 = 8,8J.

Nhiet luong phii tim : Q = 100+8,8 = 108,8J.
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F,'

t 7.10 t. = -18"C,

n=rL:T. =0,8.'Tr

Suy ra T, = T, - 0,8T, = 0,2T1 = 25-5K.

t: = -18"C'

A /PT
rt-' Q' qnl

T' -T"n< ' -'| - T,

Tir ( l) vh (2) rft ra : ./ < +(T, - T, )
I

^i.rc636(tooo -313) -?,,-Hav ?/ <-- ' =269,(t L lOj w :269,61kW.

7.tz a";", crudng J:?:.]j:l = u,

Muon t)m duoc s phrii x6c dinh duoc t.

Hiousuatcuadongco: n=f = 
A.=.:

' Q, mq VDq

A25

Hay

7.ll ?/ s269kw .

Do d6

(l)

t2)

(l)

(2)
VDq 100

Tit(l)vd(2)rftra:
2-5VDq 25.60.10-:'"700.4,6.10t 1Aa.1 .t--- - -.'- 

=10733.-1-?s.100!? 100.,,15. l0r
S = vt : 15.10733.33 = 161000m = l61km.

7.13 Vi nhiOt lugng trao ddi phu thuoc vdo dO bien thiOn nhiOt d6 n6n phai
tim nhiOt dO crla c6c trang thdi C, B, D. Ta c6 :

/n \
T"=T, lAl=220K.- [pr J
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I rr \
Tu =T, =1;l + i=330f.D - '[v, 

,/

/v-'
T^ = T, i -- l= 450K.

\v, .l

AU=AU, +AUnl

Q=Q, -Qn:4 =p.t\V.

Suy ra Qncs = l,55kJ tQ^o" = 1,88kJ.

A ocu =0,92kJ I A aos = 1,2-5kJ.

AUo., = 0,63kJ ;AU,rns = 0,63kJ.

7.14 l) Hi€u suat cfia m6y hoi nudc :

A ! t 10r.3600n=n=n',q=o,0,*=''t'
hay \= l]Vc.

2) Hi€u suat cfia d6ng co nhiOt li tudrng lhm vi6c vdi ciic nhiOt do cli
cho ld :

T, - T. 473 -313 ,\ a
t1....,--u!!. Tr 473

H^'* =2oo/o'

7.f 5 Vi b)nh ld kfn vh neu ta coi su den no cfra n6 kh6ng d6ng k0 th) quri
trlnh ho n6ng khoi kh( nito ld qu6 tr)nh dang tich. Do cl6 :

O' 
= * suy ra Tr = &-Tr = -500K hay t, =227(t C.TrtPr

Thd tich crla binh ' 
V = -RT = l2,72lit.

t-rp

D6 bien thien n6i nang : AU = AT(t, - T, )= 1,246.1A1J.
l-r 2' : 'r

7.16 HiOu suat thuc,td ld :

A
n, =i vdi A =!.t,Qr =.Lm(lcal=4,18J).

Q'

SuY ra Ir = 0,2:20Vo.
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i

Hieu suat li tuong i l, = I=J?-,
TI

vdi T, = (r, + 213)K;Tz = (r: +213\K.

Suy ra l, =0,3 =30Vc. Nhuviy n, =]nr.

7.17 Mudn cho cOng cta miiy nhi6t ld cuc dai, m6y dd phAi c6 hi€u suat li
tuong, nghia lh :

A T, -T, ^ T, -T,l'l--= | - suYra'A =Q | : =l'7kJ'
aTrTi

7.18 4 =pAV--*t, =8,1.10rJ.
l.r

AU =A8ft -T, ). vdi T, =t,.L =2T,.
!t 2' - '/ - ' Vl

hay AU=11+ =20.2.103J.p2
Theo nguy€n li I nhi€t d6ng luc hoc :

Q=ALI+A:28,3.103J.
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7.1

1)

7.3

7.4

nr . BAr rde rnAc rucHrEtvt KHAcH euAN

n. oE gat

pnat Uieju ndo sau dAy vi! nOi nang lh. kht,n,q tltin14

(A) NOi nang cua mOt vAt phu thu6c nhiet dd vi the tich cLia vat ;

(B) NOi nang c6 thd bi bien dari bing quri trinh truy€n nhiOt hoiic thuc
hiOn c6ng ;

(C) NQi nling cua mot vat lr tong dotrg ttitng vir the n;1ng cua circ
phAn tu cau tao nOn vit I

(D) 56 do dO biin thi€n nOi nane trong ciuii rrinh iruyen nltir't gtri li cOng.

MOt ca nh0rn khoi luong -3009 chfa 2kg nrrtic. De dun norrg nutic tu

l00Cclc{n 700C cdn cung cap nhiOt luong bao nhiOu jun'l Cho nhiet
dung ri€ng cua nudc vi nh6nt l.,in luqx lar 4200J / kg.K vrl

880J i kg.K

(A) Gdn bang 504kJ ;

(C) Gdn bing -519,8kJ ;

(A) Q=AU+A ;

(C) Q=A ;

iB) Clan biing l5,tikJ ;

(D) Cdn bring (r I 8,7ki

(B) AL, -n+lQi ;

(D) lai = AU - A.

(B) Q=all -A;
(D) Q = AL.

COng thfic di€n ta nguydn lf I NDL[{ cho h€ khf cr6 thO viet dudi cian-u

ndo sau diiy neri ndi nang cua h€ ting. he nhan cOng { vi girii phont

nhiet lucrng lQl.

(A) iQl=AU*A ;

(c) 
^u 

= A -lQl ;

Dot n6ng khi trong xi lanh o di6u ki€n dling tfclr. Crri Q.A vr\ AtJ

ldn luot li nhiOt luclng, cong vi d0 tang nOi nring cua h0. Dinh lulii
thri nhat NDLH duo-c viet dudi ciang nio :;au di1, :

Ap dqng nguy6n li I ND[-H clio circ qrr:i tr)rtlt cling ap. ding nhiOt,
dling tich vd chu trinh, cOng thric dien tii ni\o sau diiy iillng

(A) Dnng,ip : Q=AU+A trong cltl A = pAV.

tB) Dang tich : Q = A trong d6 AU = 0.

(C) Dirng nhiOt : Q = AU trorrg d5 A - 0.

{D) Chu trinh : Q = AU - A (Q lh ttjrrg ,Jai so cua nhi€t lrrong nhan

duoc trong chu trinh).

-f.1
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7.6 l'jhit bi0u niro sau tlly dilng: NOi nirng cua khi li tu,rng

r.{) Phu thu6c nhi0t c16 vt\ thi tich crja khi;
(B) COnr c16n-e nlrng vz\ thdnilng cua circ phlin tukhi;
(C) Chi phu thuOc nhi0l dO cila khi ;

(D) Chi phu {hu6e rhi tich cua khf.

7.7 M6t luong khi c6 iip suiit p = l05N /rnr. Kiri cli'irr nii ding /rp, khi
thuc lii0n cdng 20(X).1 vi\ thi iich khi lilng giip ha lin. Tinh thi tich
khi tru6c khi clin ntv

(A) 2.1{)-2nrr ; (B) 5.10-2m'' ;

(Ct) 1{)-3nrr , (D) 2 i0-{nr''.
7.8 Nguiri 1t thttc hrOn cOng 7-5.1 dC n6n khi chua lrong nrOt xi lanh, khi

tnryin nr nr0i tlutlng xunit quurih nlriOt lutrng 25J. Tinh dO biin thi0n
rtOi rtiing AU cila klii
(A) AU = -1(X).1 ; (B) AU = -.50.1 ;

(C) AU = 50.f ; (D) AU = l(X).tr.

7.9 Cung cap cho ch{t khf chfia trixrg xi lanh nhi,at luong 200.1. Khi din
nii, clAy pft-tOn.e lOn vii thuc hj0n c(rng l7-5J. Tinh de; biin thiOn n6i
netng ALT cua klri

tA) 37-s.l ; (B) 25.1 ;

(C) -37,s.1 I (D) -2-5.1.

7.11t Cir i nrol khi hidr'O 6 -10()K. Ngur)i ta lr'uv0n nhi0t cho khi llm khi
clln ntv. BiC-t nhi0l clune ri0n! cua hiclr'O tronr qu6 tr')nh dirng hp li\

"n 
=14,3.k.I/kg.K vi dCr bidn thiCn ndi nhng cua khi lir 6,1.1. Tinh

c6n.u A rli\ khf lhuc hi0n

(A) 2,40k.f ; (B) 6,1tlk.f ;

(C) 8..58k.1 ; (D) 1(),98k.'.

7.ll DC nling cao hiOu sudl cua cl6ng co nhi0t n.uuli ta phiii :

(A) Nnng cao nhiOt c10 ngudn llnh, ha thrip nhiCt cl6 ngudn nring ;

(B) Neng cao nhi0t cl6 n.eudn ndng, hLr rht'p nhi0t dd ngudn liinh ;

(C) NAng cao nhi0t d0 neudn n6ng vi ngudn lanh ;

f D) Gif nhiOt dO n.eudn nring ve\ n.{udn lanh kh0n-e cldi.

7.12 Mt)l ddng crr nhi0t thuc lii0n mdl c6ng 20k.1 vi tluyin cho ngudn
lanh nhi0t lutrng 6i)k.1. Tinh hi0u su{t q cua dOng co

(A) 20"/,' , (B) 25%, .

(C) 3aa/,,; (D) 33"1,.

15A- PPGTVLlO 22s
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B. DAP AN

7 .l Chon (D).

7.2 Chr.rn (A).

NhiCt lucrng Q cdn thidt dd dun n(rng nu6c bang tdng nhiOt lutrng clin
thiir di clua ca nh6m vi\ nu(rc tii 10('C clin 70('C :

Q = Q, + Qz = rn,c, (t, - t, )* rnrc, (t, - t, );
Q = 0,3. 80.60 +2.4200.60 = -504015,84.I = 504k.1.

7.3 Chon C.

NOi nling crla hC tiing : AU > 0, hC nhAn cOng : A > 0 vi\ girii ph6ng

nhiOt lurrng: Q<O do vAy cOng thfc duoc viit -lQl=AU-A hay

^rJ 
= A -lQl.

7.4 Chrln (B).

7.5 Chr.rn (D).

7.6 Chon (C).

7.7 Chru (C).

COng clo khi thuc hion : A = p (ft, - v, ) = p (3v, - fr, ) = ZpYr.

Suyra v, =1- 2(xx) 
=lo-''r.ttr.' 2p 2.105

7.tt Chrx (C). Thco nguyOn li I NDLH, ta c6 : Q = AU - A,
vlri A = 75.t ;Q = -25.1. VAy AU = -50.t.

7.9 Chtx (B). Theo nguyOn li I NDLH, la cti :

Q = AU -A, vtli Q =2(X).1 vi\ A = -175.1.

7.10 Chon (A).

Nhi0t luon-e khi nhAn clutrc : Q = mc,,AT = 14,3.0,002.300 = 8,-58k.f .

Ap clun.u nguy0n li I NDLH, ta c6 : Q = AU *A - AU +A,
suyra A =Q-AU=8,-5ll-6,18= 2,40k.1.

7.ll Chon (B).

7.12 Chon (B).

AA2(\
-- ) <u/.rf - - --'/r .' Q, Qr+A 2o+60
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l'
( HT 0\G \ III.

1,
I. KIiiN THUC CO IrAN

l. Ciicr clrt't ralt eluoc phAn thirnh har loai :Aer tinltvit,i clinlt linh.
'Chi't i'art titrh thd'c(t cau tn.rc tinh {hd, tlo c16 c6 clang hinh hoc vi\

nhiOt d0 n6ng chiiy (hoic cl6ng dhc) x/rc dinh. Tinh thd cluoc ct'u trric brri clic
hrl lrtguvOu tu, phAn tu', ion) li0n kJi chht v6i nhau hhn.e nhiing luc tuoug tirc
vi sip xcp theo nt6t trAt tu xiic dirrh, tr-ong d(r m6i hiit lu6n clao delng nhi0i
ctuauh ..,i tri cAn biin.c crla n6.

'Cln't rin ki't tinh c:6 tlte'td clon tinh l/rl'holc du tinh /1,e. Chft riin
rltrn tittli tlri c6 tinh di hu6iig, cr)n chiit ran da tinh rhd eri tinh d;ing hu&r.e.

" C hit rcitt vi tlinh hinh kh6ng c6 cau tr ric tinh thd, rlo cl(r kh6ns e (r

diurg irinh hoc xhc, dinh, kh6n.e c6 nhiel d0 nclng chiy (hoiic d0ng diic) xhc
clinh vir c6 tinl"i clirns lirlrlne.

2. Bii';t dung r:rt k\ su thav ddi kich lirLttic vi\ hinir clang c[a vit rirn do tiic
clun-tt eurt ngoiti lrrc.'firy thuQc dO l6n cua luc t/rc clun.e, biin tlirng cfra vlt rlin
c(r thi lit tldtt /rdi iroac kh6ng tldn hii.

. Dinh luut lltit vi hiin clang cLin hdi 1k(,o hoiic n6n) :

Trong gi6i hiin dr\n hdi, clO bir:n clang f i dtii cua thanh rin ti l0 thuAn
v6t tng srtu't o crja luc k6o thanh d6 (fing suat k6o.) :

AI
/u 

-oo'

v,'ri u l) h0 sd ti l,^ phu thu0c crhat li0u cLia tliarrh r.iin.

. Lu'c dcin h6i Fn, ri le v6i d6 bion dang A/: l/-/,,1 cua rhanh rin :

F.,,,:kA/, v6i k:Ei,
Io

trons clti E:1 lir sttd't c|dtt l6iilray su.i.r y-eng) ciac trung cho tfnh
Ct

dirn lrdi cua tlianlr rirn, k le\ d0 cfne (h0 sd dirn hdi) cua thiinli rirn phu thuoc
clrdt licu vi\ kich thrr(rc cua thanh. I)rrrr vi clo cia E li\ pa.xcan (pa) vi ctll k
1i nrutrrn tr'On m(:t (N/rn).

CHAI'IIAN VA
',t

SU CHUYF]N

CHA'I'I,ON(;.
'I-Hti
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,,,

. (]irti ltutt ltett cua thauh riin or- : +. rtii S la ti,-it iii0n cua thaulr
5

r,) F,. li grir tri si(ri han cua luc k6o li\m lhanh rzin bi dfrt. I)rrn vi clo o,. cing
li\ paxe an (Pa).

. Khi chiu tirc clung cua luc F, thanh riilr plriir et'r tiSt cliOn n-ean.e S

slo cht'r fing sudt o: I nhr'r lrtrn rr liin gi(ri han bin o,,.
S

. St.t ttri t'i nhi|t c:ia t'at ran lit su tarn.l kich thu(rc cua vAt riur khi
nhiet d0 tiing do bi nung n6ng.

. D6 nir di\i cur lhanh ri'ur ti le vtli c16 tfrng nhi0t dO A1 vl d6 di\i ban

b0 nfit cliu /,, cua thanh d6 : A/ : l- lu: cr4)At, v(ri cr k\ h0 sd nil dii.
. DO d)i / vI thi tich V cua vit rirn phu thu0c nhi0t c16 t theo clui

luit:
I : 1,,(l + crt) .

V = Y,(t+ Fr), v6i B:3cr li\ h0 sd nti khrji.

3. [,(r: r:ung b€ mat cuzr cht't l6n.e c6 phrrtrng tiip tuydn v6i rnlt thodng vi\

vu6ng e6c v(ri cludng gi(ri han cua mht thohr-rg, c(r chiiu sao clto t6c r-lung ctia
luc ni\y la\n.r giim di0n tich miit lhohng vi\ c(r dO l(rn F li le vdi dO dr\i / ctia
t0r-rg chu vi cdc cludng gi(ri han mirt tho/rng cila chii l6ng :

F:o/.
lr'ong clti o ld hA s6' cring bi nrut (hay srrrit cang b0 nwt ) c(> cl6 l(rn

phu thu6c brin cht't vi\ nl,iOt dO cua chdt l6ng.
. Khi clr{t l6ng tidp xfc v(ri cliit r'trn, thi tDy thco biin cht't cua chdt

liing va\ chit rirn nrl c6 thO xiy ra hi0n tudng clinlt trit ltay kh(tng cllnh t(tt.
Nurlc clinh rr(l thuy tinh, cdn thuy ngin khdng clinh rrtlt lhuy tinh. Cirn plilin
6iet tl[rtlt t(tt hodn todn vd khbng lniin todrt.

. M4t thoirng cua chft l6ng ir sdt thinh binh c6 clang nrirt khun-r lirm
khi thinh binh kh6ng bi dinh udt vi\ c6 clang mal khum lOi khi tlu\nh binh
khOn.e bi dinh u(rt.

. Hion tudng nriio cl5n lt\ hi,"n tudng ciing len (hay lul xudng) cua
ntuc chfr1 long ii bOn tnrn.r c6c dng c6 bhn kinh tlong rft nl-r6, tron-li clic vhch
hcp. khe hcp, chc vit xdp, so v(ri muc chft liln.r ir blnli rCrn-e.

. D6 duttg cuo (hrnr: ha thip) r'iu nu.k: chu't ldng trong 6itg rnao diin
so v(ri nrirt thohng bOn ngo)i dn.e cluilc x/rc dinh thco c0rrg lhfrc :

4n
h - ___:_,

gilcl

ll!
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r,it o lr\ h': so cling b0 n'rit. p lr\ khoi ltrtrng riOn.e cua chat lting. cl li\ dulng
kinh tlons cua dn.e ntao clin, g la\ gia tdc tt'ong lr-ut)ng.

{. Qur'r tr')nh chuyin tt thd rhn snng thd l6ng -eoi 1i s4t n6ng c/ra,r', Quh tr.)nh
;hur"in rr.erlr-tc lni tilthO l6ng sang thi rirn goi li srtd\ng ddr..

' M5i chft rirn tinh thC n6ng chiiy (hoac d6ng dac) t! m61 nhi0t d6 khOn.r
dOi xlrc dinh (goi li di6n n(ttry c:hrit,hoic di|n ding dac) rlng v6i dp sut'r bOn

ngoi\i xhc dinh. Circ chiit riin vo dinh h)nh kh6ng c6 nhi0t clO n6ng chiiy xhc
dinh. Thi lich ri0n.e 6 thd riur nhti hon ti thC l6ng (tr-i trutrng hon nu6c).

Nhi0t lucrn.e Q cung ct'p cho chat rln tlrrnu qu/r tr')nh n(rng chiiy.eoi
li nli|t nring r:hdt' :

Q: l"nl 
'

trorrg c16 m lii khdi luong cua chdl rirn, L ld nhi1t nrlng r:hdt, riAng cua
chdl rarn vi\ clo bing .l/kg. Khi clOng clac khdi l6ng lai toii ra nhi0t n6n-e
chtiy.

5. Qud trinh chuyCn tt thC l6ng sang the khi (hcri) d n.rirt tholing chft liing goi
li\ si/ba.r' hri.Qu(,t trinh chuyCn ngudc lai r[ thd khi sang thC lirng.eoi li\ srr
ngtng 1ru. Subay hcri xriy ra rlnhiOt d0 bft ki vir lu6n k]n.r thco sungung tu.

- KIii tdc c16 hay hiri l(rn hrrn tdc c16 n.eung tg, irp sudt hrri ttrng cldn vl
lrcritr'On miit tho/rn-{ li hri kl6. Hrri khi ttLan theo dinh luat []6i- kt- Ma-ri-(t't,

- Khi t6c dd bay hoi bdng tdc d6 ngung tu, lioi tr0n mht thoirng li luri
bdo hiu r:ri dp sua't dat gid tri (K' dai goi ld dp sua't luri bdo hda. Ap suu't
luti bdo ftao khOng phu thu6c thi tfch vi kh|ng tuart tlrco clinh ludt B6i-trr -
Ma-ri-6't, n6 chi phu thuoc birn chdt vi\ nhicr clo cua cht't liing. Khi nhiot clo
tirng th) hp sui{t hoi biio lioi [rng.
6. Quli trinli chuydn til thd l6ng sang thi khf (hrri) xiiy ra cii & bOn trong vr\

tr0n mitt thoirng cira cht't l6ng goi li srr'sdi.

- M6i chft 16n-e s6i tl ntr0t d6 xhc clinh vr\ git kh6ne cldi tron.e quir
trinh s6i. Tai nhiOt d0 d6, irp su{t cua hoi bio hoi\ cua ch{t l6n-e biug irp sut't
cht't khi tic dung l0n n.riit thoirng khdi l(rrrg.

- Nhi0t clCr s6i cua cht't liing phu thuOc iip sudt ch{t khi tr'0n mirt
thoing : dp suat cht't khi crng l6n, nhiOt clo s6i cua cht't l6ng crng cao.

- Nhi€t lrrong Q cung ct'p cho khdi chdr l6ng rr-ong khi s6i goi l)
tiliAt h(ta hrti cia khdi chdt l6ne ii nhi0t cl6 s6i :

Q:LItr'
trong cl<i nr ll khdi lucrng cua phdn cht't l6ng hidn thr\nh hoi, L ld nhi|t h6u
hri ri0ng cila cht't l6ng vr\ clo biing.l/kg.
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7. Ddi rLii nriri eiriit. ttln 1ai mdt nhrOt c10 goi li\ nli1t d(t thi hut. () nhi0r dir
ea,) h('tri nhiet dir t(ri han ctja m6i chat thi chat clti chi tdn tai tr thc{ khi vi\
khi'ns tirti ho{ Iirng khi d6 bing cd ch n6n.

8. l)r't t|tn tut'lt d6'i a cua khOng khi td dai lutrng do bang khdi luon-e hoi

nurie (tftrh rir gam) chd'a tronq lltr khOng khi cr nhi0t cl6 cho it'udc. Do ant
r t.ti tlui ,.1 lr\ dO fim tuy0t ddi cua kh6ng khf chfia hoi nt"{r'rc hiirr irba. A bring
khiir llrilpg (lfnh ra gam) cir htri nudc bio hoi chfii tlong 1m3 kh0ng khf ri
niriOt c10 q'. Don vi clo cua cdc drii luong niy diu Ii g/rn'.

. Di citrt tt do'i J'(hay c16 im tuong ddi, thur)ng goi tiit lir tl6 am) ctlta

kh6ng khi til clai lurrng clo bang ti sd phin trarm .rilla c16 finr 1uy0t cldi a cua
khOng khi vt\ dO lim cuc dai A tr cirng nhi0t dd :

1(X)o/(,,

hohc tfnh glin dring br'rng ti sd phdn trhnr gifra 1ip sut't riOng phi'n p ciia htri

nurlc vi\ iip sudt p,.,, cua hoi nudc biio hira lrong khrirrg khi 0 cDng nhiOt clt) :

n
f = '' .100'/r,.

pur,

Kh0ng khf cr\ng finr th) dd am ti ddi cfa rul cilig cao. NhiOt dO tai d6
hoi rru(vc trong kh6ng khf tlii thi\nh b;io hoir goi li dieirt sttdng.

. C6 thd c1o c16 Am cua kh6ng khi bing circ loai rim kJ.

.ii
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[l"sc-'^o\
i.!"

u. BAr rAp ru luAr.t

A. BAt rde vi ott

I K6o cihg m6t soi dAy th6p hinh tru tldn c6 chidu clz\i -5m, tidt di0n

thirng 1rnm2 baing m6t lLlc 160N ngur)i ta th{y dAy th6p cl)i tirOm

0,4cm . Tinh su6it dln hdi ciia th6p.

Gidi

Ap clung clinh ludt Hric : F = kA /

ss
Mat khlic ta c6 : k = E: clo d6 F = E:.A/.

1,, 1,,

tr/
Suy ra suiit rliut hdi : E =;lL- .

s.A /

Thay sd :

F = 160N, /o = -5m ; A/ = 0,4crn = 4.10-3m ; S = 1mm2 = 10-6m2.

Tac6: E=2.1Orrl'a.

2 Dem nung r.r6ng m6t quii cdu bhng ddn.e bin kinh -5cm tii nhiOt c16

25"C len ddn 1250C. Tinh dd tirng thd tich cua quii cdu. Cho bidt he

sd nir dii cua ddng lii a = 1,7.10-5 K-r.

Gidi

Ap clung c6ng th(rc nri khdi ' V = Y,(t + Br),

ta c6 Vr = Y,(t + Bt,)

Vz=\,(t+Btr)

trong d6 \ lh thd tich qui cdu clan-e ii nhi0t c16 1, = 25('C.

u, = 
1TrR3 

( Ii = -5crn ).

Tt d5 dO tlng thd tfch cria quri cfl'u birng :

AV=Vz_Vr =\,F(tr_r,)

Tu(1)rac6:u,, =#=#fr

(1)

(2)
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Sur r.ri

-fhlv 
sd ta cluoc

\{0t thanh thdp

dtrl nint ngaug
clic chAn lut)n.e.

dO lan.e l0n clin

tu(-ttl.c, fing li\ n

AV=
;lnli.''a(t, -t,)

I + 3crt

: AV = 2.67 crn3 .

hinh rru, tiit ciicn 1,.5cm2, c6 nhiot clo 2{l'C, clurrc

gita hai bfic trtlng dfin.r thiing, hai ddu tiip xLic vrii
Tim hp luc thanh lh6p thc clung ien tur'nrg khi nhi0t

30('C. Cho bidr h0 sdniitlii vi\ sulir cli\n hdi cua rh6p

= i. 1.10-5K-r vi\ E = 2,i.10r I l'a.

GiLii

Ap clun,r e0ng ltrric nd clii la c6 :

/, = /,, (l + ct1, ), 1,, =/,, (l + ctrr).

D0 tiin.r: chidu dr\i crla thanh thrip khi nhi0t d0 tang ti t, =20('Cl clJn

t: - .1(t"C.

(1)

D6 tnng chiiu di\i A/ cira thanh th6p llt(tns irng r,6i irp luc F thanlr

th6p thc clung len tudng, tinh thco clinh luit HLlc :

F=k.A/,

Tu f 1) vr\ (2) 1tr tlil duoc : F =
crES (t, - t, )

l+Cttl

Thay sd ta c6 : F = 3,46.10r N.

Di xhc dinh h0 sd cnng bi ntitt cua rutru nguiti la lint rrlru sau. Cho
ru(ni tx)ng n-r6t ciri binh chily nliir giol t'a ngoi\i thco nt6t dng nh6
tluirrlg kirrh Ittielltg 4rtrtr tlul tlriirrg rlurrg. TIriri giirn git.rt rriy rrri slu
git.rt kia k\ 2 giay. Nguiri ta thfy liin.r. sau 6-5 phdt thl c6 10Og lutru
chil' r'a. Cloi ch6 thiit cria giot rutru khi n6 brit da'u r(ti c6 cludne kinh
biing dudng kinh cfia dng nh6 giot. Lt'y g = I0m /s2.

Gidi

Quan sirt v:\ phAn tich hiOn tl-tdr.r.s, rurrtr chriy ra ir dng nh6 giot ta tliay :

Driu ti0n giot lutru to clAn nhung chu;r rtti xudng, d6 l) vi c6 chc luc

(2)
ES

v(tt K =-.
ll

-11
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i
I

..tn_s be ntir ric dune len duLtng bien BB cua giot ruou.
c;ic luc nir cti ru huo'n_g keo co ntat n_goi.ji cua giot ruou

.:-iar. ri the hop luc F cua chring hu6ng lOn trOn vd c6 d6
Irfu : F = o/, vdi / = nd (d li duorrg kinh cria mi6ng
ong).

D[ng lric giot ruou t6ch ra vir riri xuong th) trong luong p
cua giot ruou b[ng luc cang bd mat F :

P=F hay P=ond
t = 65 phrit = 3900s c6 M = 1009 = 0,lkg
cu 2 gidy th) cd 1 giot ruou roi xuong, do

Sau thdi gian

ruou chiy ra,

do trong 100g
TY

ruou c6 chria - giot ruou. Nhu v0y khoi Hlnh S.l
L

luong crla mot giot ruou bi"g # = +, vd trong lugng cua m6r

siotruouber-rg:O=T,

Tii ( l) vd (2) suy ra : ond = 
2M 

g suy ra o = ?vlg
t- ndt

Thay so ta du-o.c : o = 0,0210N /rn.
Ducrng kinh mat trong cria m6t ong thuy tinh hinh tru ld d = lmm ;

hai diiu ong d6u h6.

I ) Nhring thin-e clung ong thuy tinh vdo chau nudc, tinh crO cao muc
nudc dAng lOn trong dng.

2) Nhring thang dtnrg dng d6 vbo chau dung thuy ngan, ngudira thay d6
ha muc thuy ngan trong ong ld h, = l,4cm . Tinh h0 sd cang bd mat cua
thuy ngAn. Xern nudc ldm dfnh udt hohn toin thu! tinh vd thui n-eAn
hoin toln khong ldm dfnh udr ong. cho biet : h€ sd cang bd mat cua
nudc o, =0,073N/m ; khoi luong ri6ng cfra nudc vh cua thuy ngAn

tuong tmg bnng pr = l000kg /11r vi p: = l3600kg / m3. Ldy

g = l0m /s2.

Gidi

l ) Ap dung cong rhfc i hr = lgl-
PrEo

Thay so ta cluo.c : h = 2,98.10-rm = 2,98cm.

(2)

(l )

B,

.{.J J



I r Do har h, cua ntUc thuy ngdn duoc tinh thco cdn-e thfrc :

,^ - 
4oz

"2 - 
fugd

Suy rar o, = !44.
T

Thay sd ta duclc 1 62 = 0,47N / rn.

6 Trong m6t phdn.e d6ng kfn thC tich 1(Xlnr3 klrong khf c6 nhi0t c16

tt=22('C, d6 dm tudng c16i807,,. H6i khi nhiOt tt6 rrong phbng ha

xudng ddn t, = l0r'C thi kh,ji lutrng nu6c bi ngrJng tu trong phdng

birng bao nhi0u. Cho bidt irp sui{t hoi nu6c biro hot\ E 22"C vi 10"C

tudng fing bang prr,r, = 2,6. I 0-1 Pa v) p2bl, = 1,2. I ()3 Pa. Xem hcri

rru(rc nhLI khi li tu&ns.
(;idi

Thco dinh nghitr cua dd itr-n tutrng ddi, o nhi0t dO lr=22"C
(Tr=22-t213= 295K ) dO iim tudng ddi80V,,,cdr nghia li\ 1ip su{t hoi

nudc trong kh6ng khf lir :

p = p,,,,,.80%, = 0.8.2,6. I ()3 = 2,()8. I (t3 Pa.

Xer.n hoi nu6c nhu khf li tuirng, ta tfnh clucrc khdi luong riOng cua hoi
nu6c clutr v)o phuong trinh trang thdi :

pV=Il{t suyraT, =+u'tnR

V6i d, =3= pl-t 
-2080'0'018 =75,27.10-3kg/rr-r3.' v RT, 9,31.295

O nhiOt clQ t, =100C (T, = 19+273=283K) khdi ltrtr.g rigng cua

hoi nu6c bdo hoi banc :

.1n,, = Qtt =9,2.10-rkg/'rr.
RT,

Tt d6, khdi lrrong hoi nu6c ngung tu trong phdng lt\ :

6t1 = (cl1 - d,,,, ).V :6079.



.5-cl
j\'

tJ. I

8.2

tt.3

8.4

n.5

8.6

B. BAI TAP AP DUNG

Din.e n.rOt luc 100N di k6o mOt soi ddy ddng dii 3,6m dut)ng kinh
tiit diOn 1,6nrm thi thdy cldyclin 0,2m. Tinh sudt clirn hdi cua c16ng.

M6t diy nhdm cl)i 2m. ti0r clion 8mm2, c6 nhi0t il6 200C.

1) Tim luc keo hai ctliu dey cte 116 drln dai thOm O,8n-urr.

2) Ndu kh6ng k6o dAy mi\ mudn n5 clin thOm 0,8mrl thi phiii tirng
nhiet clO cua cliy lOn th0m bao nhi0u'l Ciro bidt sut't cL\n hdi vl h0 sd

ri8 di\i cria cl0y trtdng fing li F. = J .l0r(' Pa ; u = 2,3.1 0-s K-r.

MOt lhanh kdm vt\ m6t tl-ranh sit c,6 cDng elriiu cli\i /,, d 0''C, nhung

khi nhi0t dO hai thanh tang lc\n clen l(X)(iC ngudi ta thdy thanh no dii
hivn thenh kia 0,5cm. T)m /,,. Cho bidt h0 sd nir dIi cua k6nt v) cuii

siit tu<rng frng biing dt=3,4.10-sK-t vr\ cr, =1,14.19-5K-r.

() 0('C nr6t qui cdu birng sir ndi trong m6t khoi l6ng clrrng tlong
clriu v6i 96%t thd, tich quii cdu bi ngip. H6i khi nhiOt d6 tang lOn dOn

t =50('C th) c6 bao nhiOu phi'n triun thi rich qui criu bi ngAp trong

khtii lt5ng'l Clho biit he sd ntr di\i cua siit li cr, = 1,2.10-sK-r vt\ h0

sd

MOt binh thuy tinh chrla ctdy 2OOcmr rhuy ngdn 0 1-50C. Cho nhiOt

dO cria binh tang tdi 3-5"C. Tfnh thC tich vh khdi lucrng thuy ngAn
tri\n ra ngoii binh. Cho biit hQ sd nd di\i crja thuy tinh l)
a.r=9.10-6K-i ; h0 sd nd khdi vd khdi luong riOng cua thuy ngdn &

0('C tutrng fing 1I: Fz = I,U2.l0-4K-r vi\ po = 1,36.1g1kg/m-3.

MQt binh tiruy tinh dung dAy m6r chdl long v6i khdi lucrng

rnr =260kg o nl.ri0r cl6 r, = l-s"C. Klri clun n6ng binh tcli nhiet cl6

tz=75('C nguli ta thdy c6 lOkg cht't lring bi tlr\n ra ngo)i b)nh.

Tfrrh h0 sd nri khdi B cua cha{t l6ng, cho Lridt h0 sd nir dii cua binh lt\

u,=1,2'1 0-5K-t'

Clio 3cnr3 nu6c vt\o m6t dng nho giot c6 cludng kfnh mi0ng 1mm
ngudi ta nh6 duoc 120 giot. Tint hO sd cang mlrt ngot\i cua nu6c. Ldy

.u =9,8m/s2.

8.7

z5)



tt.tJ \'1t11 nrao quiin di\i, hti hai cldu, drldng kinh trong 3nrm dudc d6 div
nLlrie vi\ ciun.r thiing dfrng. Tinr dO cao cua c61 nu6c ctin lai tror.r.u r.nacr

quiirt. Clto bidt he sd cang bi mat cria nu6c li o = 0,073N / n-r.

tl.9 Tim hp sudt riOn.e phAn ctia hoi nudc trong kh6ng khi tl 30('C, bi,,rt

d0 dm ti dCii li: 8V/(, vi\ 6p su{t hoi nu6c bho hoi\ 0 30''C bang
31,132n-rr-r-r Hg.

tt.l0 Tim dO dm ti ddi cria kh6ng khi trong m6t cfur pht)ng thC tich 40rr''

t! 30('C. bidt rang teri nhict d6 c16 tron.{ 1n.r3 khong khi cri chfia 20,69

htvi nu(rc vrl 30,39 hoi nu6c biio hoi\. Kht5i luong litri rru6c c6 trong
phirng [) bao nhi0u'/

tt.ll MOt viing mAy d)y 4km li\ khOng khi c6 c16 {inr ti d6i 80V,, r,ir nhi0t

clQ t, = 20()C. Tinh bd dly cua l(rp nu6c nuar tron nrilt ddt khi nhiot

d0 ving d6 ha xudng cc)n 1., =-s"C, eho biit ip sut't htri nutlc baicr

hoi 6 t, vi\ t, li\ p, =23(X)Pa vi\ p, =870Pa.

tl.lz Mot khoi nu6c c16 c6 khdi h-rong ur, = 2kg ti nhi01 cl6 --5('C.

1) Tim nhi0t lrrtrng cdn cung ct'p cl.ro khdi nr-tt1c dir di n5 biin ho)n

toz\n the\nh hoi tt 100"C.

2) 86 kh6i nu(rc dir d6 r,i\o x6 nhdnr chfia nu(rc ii 5()"C. Sru khi c(r

cin birng r.rhi0t ngudi ta thiy cr)n s6t lai 100g nu(rc dh chua tan hit,
linh luong nu6c dI c6 trong x6. Clho bidt xO nh6rn c6 khdi lurrng
rn, =0,-5kg ; nhiOt clung ri6ng cua nu6c cl/r, nu(rc vi nh6m tu(tng flng

bnng cr =1800.I/kg.K , c2=4200.1/kg.K , c3=ll80J/kg.K ;

nhi0t n6ng chiiy cria nrJclc cJir ci (t"C li l. =3,4.10s.1/kg ; nhiet hoh

hiyi cria nu6c 3 100t)C li\ L = 2,3. 106 J / kg.

8.13 MOt khdi nudc dh khdi luong m, = f [g clung trong n.r6t binh clAy kin

circh nhiOt. Ngudi ta r6t vio blnh m6t lurtn-u nu(rc nr, = 1kg o nhi,.lt

der 1, - 10t)C. Khi c6 can bing nhi0t luong nu6c dd lrong b)nh tang

th.m m = -509.

1) Tim nhi0t dd ban cldu cua nu6c dh.

2) Sau d6 nhc) nr6t dng ddn lityi nu6o, ngudi ta cho hoi nu(rc sOi vicr
binh m6t thdi gian. Sau khi thidt lap cirn birng nhic't, nhi0t cl6 cfa

nurlc trong binh lt\ 50"C. T)m luong hoi nu6c dn dAn vi\o binh.
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8.1+ \lot on-e nghi€nt A hinh tru, dung nudc d6 den dO cao h, =-10cnr.
\Iot on-e n_shi€rn thf hai B c6 cing tiet diOn dmg nudc o nhi€t do

tr = -1{)C den dO cao h, = l0cm. Ngudi ta r6t nhanh het nudc 6 on-e

B vlo ong A vi thay : khi c6 cAn bang nhi€t muc nu6c trong ong A
dAng cao th6rn Ah, = 0,2cm so vdi lric vDa r6t xong.

l) Tinh nhi€t d0 ban ddu cia nudc d6.

2) Sau d6 ngudi ta nhfng dng A vdo mOr ong nghi€m C c6 tiet diOn gap

dOi dung m6t chat long ddn dO cao h: :20cm o nhi€t dQ tr = 10"C.
Khi da can bing nhiet, do cao rnuc nudc trong ong A ha xuong m6t
doan Ah, =2,4cm. Tfnh nhi€t dung riOng cfia chat l6ng trong dng C.

Bo qua su trao ddi nhi0t vdi rnOi trudng vi b6 qua nhi€t dung cric ong
nghiOm. Cho bidt khoi luong riOng cria nudc, nudc d6 vh chat long tuong

ung bang pr = l000kg/mt ', pz. = 900kg/mt ;p, = 800kg/m3.

8.15 Dd thi bidu diOn su bidn thi€n cria

nhi6t d0 t"C cua mdt khdi chat long
theo nhi€t luqng Q cung cap cho n6 g0
co dang nhu tr€n Ffinh 8.2,

I ) X6c dinh nhi€t hod hoi cua chat
l6ng, cho bidr nhier dung ri6ng cua n6 20
ldc=2500J/ke.K.

2) Hay n€u c6ch xdc clinh nhiet ho6 i) 
I .l*

hoi c[a mot chat long bang thuc
nghi€m vdi cdc dung cu : coc, bdp dun, nhi€t ke,
Nhi€t dung ri6ng c cua chat long xem nhu d6 biet.

t2,6

Hinh 8.2
ddng hd bam giiy.

8.t Ta c6 lar, = k.A / = E.

Suyra E-

l)

c. HUONG oAru crAr vA snp so

!.^t uoi s = 
ndt 

.lo4
F 

= 
4Fqn/,, 

=9.loepa.Ll nd'Ll

F=k.A/=ES!=224N.
lo

Q( lo't

8.2

t1?LJI



"t.::

Suv rn

2) l, =/, ( I * or') : tr. =/,, (1 + ctrr) .

Ll = lz - /, = /,, .s(41 =
/,u.A1

1+at,

41 = 
A/(l not, ) 

= 17,4(,g.
/''d

Tac6 /, =l,1t+at,) ,lz=lo(1+utr).

Thco di bli : o, > c{,, nen /, > I, vi\ l, - l, = /,,(o, -ctr)t , tt dri

,,,=14=2,21'r.
(cx.r -ct2Jt

Tru6c hdt tin-r c6ng thric x6c clinh su biin thiOn thco nhiet d0 cua

khdi lucrng liOng crla rnOt vit (riin hoirc lting) c6 kh6i luong nt, ta c6 :

m=pnV,, =pV, v6i p,,,Y,,p,V tuong fng I)r kheii luong ri0ng vI

thC rich ciia var c! 0"C vI r0C. Biil v = V,,(l + Br) t)rn dudc :

P,,v_ffi
KihiOu \,,V k\thCtichquiciiuii 0"C vi\ t=50"C; n,n,, li\plrCn

rhi ticli bi ngap cua quii cdu ir 0"C vi l('C. O (/'C rhd tich ciia phdn

qui ciiu bi ng4p trong khdi l6ng li nn\,. Khi quii cdu niinr ciin hin.e,

luc ddy Ac-si-n-r6t bdng tlong luong cua vAl :

tr.3

8.4

(noY,)P.28 = Y,P,r8, l'16P12 = Por

1p,,, vz\ p(12 tudng rlng k\khdi luong ri0ng cua sitt vi

0"c. )

Trrclng tu rJ toc ta c6 :

(nv)prg=vprg, nPz=Pr

Bic{l p, =-!u;p, =-Qf (0, =3c(,) lir eo:
1+B,t 1+Brt

.. Po: P,' r

"r+B?r-tBil
Tn (1) vn (3) tim drtoc :

(1)

crla chdt l6ng cr

(2)

238
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It.5

n (l- p.' 
)

n = 
I * p,t = o.9f( ll ... = 98Ll .

Tl c(r Vr =Vr,(l+Bt,)tV, =Y,(t+Btr), tilc16

AV=Vz-Vr =Y,P(tr-t,)=

= ; 
v*. 

.0(r, -r, )=V,B(r, -r,).1+Bt, "

1r,i Bt, vr\ B(t, -t,) li\ ciic clai lucrng c6 gi6 rli rat nh6;. Kf hiOu V L\

thO tich cua hinh thuy tinh (cung li rnd tich khdi thuy ngiln tr-ong

hrlnh) 6 tr = l5('C. DO terng clung tich cua binh thuj tinh vi c16 tirng

thO tfch cua khdi thuy ngdn khi nhi0t cl6 tirng ldn cldn tz = 3-5('C :

AV, = F,V (t, - t, ) ; AV, = FrV (r, -,, ).
Thd tich thuy ngAn trin ra ld :

AV = A% - A\', - (8, -P,)v(t, - t') = 0,62cn.r3.

Ta c6 (xern bli 8.4) : p, = YO

8.6

Khdi luong thuy ngAn di triin ra :

4p = pr.AV = !,'4lf 
^, 

g,3f3g.
1 + Brt,

Chr{t krng bi trhn la ngo}i binh, didu d6 chrlng 16 chft l6ng din ntr

nhidu hon b)nh: B>3o,. thd tich \ cua binh & tr =l5('C ching

bring thd tfch cua khfii l6ng mr =260kg ci 15('C. Ki hiou p,, li\ khdi

luong riOng cria chft l6ng 6 0"C, khdi lucrng ri0ng cua chrlt l6ng rr
nhi0t dO t, vi t^ li\ :

P,r Po
Vt - r Vr -1-Bt, ' L l+Br,

., _rflr _rnr(t+Bt,)vl - 
-

= \,(l+ 3a,t'). (l)

1 + Brt,

ril d6
Pr Pr,

CJ nhi0t clQ tr, vi c6 l0kg chat l6ng tri\n ra nOn khdi 16ng cbn lai

trong b)nh c6 khdi lrrong rn2 = mr -10= 2-50kg. Tuong tu nhd tren,

231)



ki hitu \'. li thd tfch cua blnh (vi\ cua khdi l6ng cr)n lai lrong blnh),

t.te(r:

nr, rn,il*gt,)
Vu =f- :\ ':/=\',, (l-3a,tr). 12)

Pz Prr

Ti (1) vi (2) t)nr cluoc (biiqua ciic lurtng nhti clrfa tich cr,B ) :

ln, -rn, +3cr('rr,t. -rn,t, )

F=__a
m212 - rnlti

8.7 Lip luan nhu ri bii vi clu 4 la c6 ond = nrg hay 6 = IrS , v(ri nr lr\
rccl

khdi luong cria 1 giot nu(rc.

Thco cld bi\i rn =+=0,0259 = 0,02-5.10-rkg.
120

Suyra o=0,078N/m.

tt.tt CQt nurlc cdn lai hotrg milo quin dutrc gif btii luc clng mat ngoi\i
cua urat l6nr & lr'Cn vi\r cria m;1t lt\i orlurii. hai lrrc nly cin.r hu(nrg iOn

tr'On vi hop lrrc cua chring c6 d6 l(n :

F=o'ncl+oncl =Zantl.
Tlr.rng lutrng cila c61 uu6c e (')n lai lrong dng li\ :

p=m8=pshg=ry],a,

v(ri h lir dO cao cua c6t nutlc cdn lai tnrng dng.

Didu kiOn cAn bin.e cua c01 nu'(rc : F = P nOn

nprl 
2ht 

_1ta,l
4

suy r, h=l+ = 19,ll7cr.r'r.
pgd

tt.9 Thco clinh nghia la c6 : f = I- 100u1,,
pr,l,

v(ii pr,r, = 3i,82urm H.e vir f = 
ll0 

suy ra p = fpr,r,- r00

hoy P=31'82'#=24'656'r* Hg'
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tt.l{) Thco dinh n.shia, ra c6 dd tim ruyer d6i cta kh6ng khi a = 26,39/mr

vi\ d6 iim cuc dai A = 30,3g / m3 .

Do cl6 cl6 lim ti dfii : f = a ='9'1 = 68Vr, .A 30,3

Khdi luong hoi nu6c c6 trong phbng :

m = aV =26,3.40=7052g = 1,052kg.

8.11 Khdi luong ri€ng cira hoi nudc bio hoa\ il r, = 200C (Tr = 293K ) [\ :

p, =3=:+=o,ol7kg/nr3.v RTr

Kh6i luong riOng cira hoi nu6c tlong virng may (cr6 dm ruong ddi
80%,):

p = 80%,.p t = 0,0136kg / m3.

Khi nhi6t dQ hq xudng cbn r, =-s"C (Tr=279O) thi hoi nu6c biio

hoi c6 khdi luong ri€ng :

p,={#=(),oo68kg/nr3.
RT,

vdy t.o'g thd tich 1m3 ciizr vilng cl6 luong nu6c ngung tu r.oi xu6.g
li\ :

0,0136 - 0, 0068 = 0,0068kg.

M6i di0n tich 7mz rr6n mdr clft ,ing v6i m6t thd tich
1n-r2.4krn = 4000m3 cuzr ving may, khdi rndy 

'hy tr-ft rn6t luo'g
nurlc mua xu6rig lnr2 bd nrat nrirt rtft bang: 0,006g.4000=27,2kg,
tao thdnh mdt lcrp nudc diy :

',' -'?l*: = o.27 2ttn'r = 2,J 2cnt.
10'dm'

8.12 1) Goi Q k\ nhi0t lugng cdn cung cZfp cho khdi nu6c cl6 :

Q = Drcr (,, - r,)+ l,m, + mrc2 (,, -,r),
vdi t, = --5t'C , tz = OoC ; t, = 1000C.

Suy ra Q = 6138k.1.
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2) Kf hieu M ir\ khiii luong nudc tron.e xd, m li\ luong nurlc clii c16 ttur

thi\nh nudc : rn=2-0,1=1,9kg. Do nu6c clh khOng tan hit nOn nhiOt

d0 cudi e Dnq crla hC thdng li t, = 9('9.

PhLlrrn.e trinh cAn bang nhiet :

(l'lc, + m,c, )(so - t, ) = m,c, (,, - ,, )+ rn7,.

Thay sd tim clucrc : M = 3,0-5kg.

li.t3 i) Do lutrn-e nu(lc clir tiing thOn-r nhung nl-r6 hon lucrng nu(rc r'61 vi\cr

nOn nhiOl cl6 cudi cin.e ii\ t-. =0"C. K( hi0Lr rrhiet dO barr cldu cua

nrrrlc clii li t, .

Phtrong trinh cfin hrirng nhiOt :

m,c, (1., - t,) = mrc, (t, - t-, ) + ),ni .

Suy ra ,, = - 
('rr!-" t ltttJ 

= *'14,i5('c.
nttc 

I

2) Ki hiOu rn la\ khdi luong hoi nutlc s6i.

Pliurrng trinh cAu bing nhi0t :

l(m, -r n",')+ (n.t, +,nr)r, (1.* * t, ) = ,rrL + rnc2 (t, - t.* ),

vili t, : l(X)('C ; to = -5()t)C .

Suy la nr = .528g.

ft.l4 1) lt'Iuc nu6c dAng th0n-r chfng t6 c6 m6t ph{in nLr(rc br d6ng diic (dcr

klrtSi lutrng riOng cila phin d6 giirnr n0n thO tich tilng). Ki hi0u S li
tiit diOn dng n-ehi0m A va\ B, x lir chiiu cao cOt nu6c bi d6ng dac ;

sau khi cl6ng clac n6 cti chiCu cao x*Ah, nhung khdi luong vAn

khOng tliay cldi, nghia li :

SxD, = S(x + lh' )Pz,

s.y 'a * - --P' Ah, = l,l'lcrl.
Pr-Pz

Dr-. nrlric clii clOng dac mOt phiin nen nlri0t t10 cuoi cing cira hC thdn-e

li\ tJ('C .

Phrlrtns tlinh cin birng nhi0t :

c,Sp,h, (t, - tl). i'Sp,x = c,Sh1p, (tt- t, ).

) .1?
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Su-r *r ,, = - 
P' (t'htt' - 2'^) 

= -l(r.g-r"c.
c2lt lp2

2) Muc nudc ha xudng do m6t phdn nurlc dir tr-ong dng A di n6ng
chay. Ki hiOu y li chidu cao c6t nudc cli bi n6ng chiy.
Sau khi n5ng chiy phdn c15 c6 chidu cao y - Ah, . Tii c6 :

Syp, =S(v-ahr)pr.

Suy la y = P' .Ah2 = 24cm.
Qr-Pz

Nhi0t dO cudi cilng cua h0 thdng vAn li 0t'C.

Phuong h'inh cAn bdng nhi0t :

SyprI = c-,.2Sh.p., (t. - O).

Suy .a .,, = ]?L = 2295.U k-e.K.
2p-,h.t,

8.15 1) Nhin vi\o dd thi ta thdy :

- f)ozrn AB:Chft 16ng nhin n.r6t nhiet lrr.mg Q, =1.8.10s.1 clC tang

nhior d6 rt 2(llC din 800C.

Ki hi0u nr ll khdi luong chdt liin.e ta c6 :

Q' : mc(srl-Ztt) suy ra n.r = 1,2kg.

- l)oan BC : Cht't l6ng hoh htri.

Trong giai clnan niy n6 nhAn mdt nhi0t lutrng :

AQ = Q, -Qr = QZ,S- 1,8).105.t. Suy r.a Ae = l0,g.l0sJ.

Vi nhi0t lutrng ni\y dirng cld khdi ltin-e ho/r htyi hoin tor\n nOn :

AQ = Lp1 suy ra L = Aq = 9.lg5J.
ln

2) Dua vi\o c/tch giiii tr'0n ta th{y di xiic rlinh cluryc L ta phiri xirc clinh
duoc AQ vi\ nr. Ct'r thC riin hiuth thi n.ehiem nhrr sau :

- La-v ntOt cdc cliart king, ciin.e nhict kiilc Lkr nhi0t tlO ban dliu ti' ;

- Dttn edc chiit iting trOn bip cho din khi soi. Dirng nlii0t kc xhc dinh
tluoe nhiOt i10 sdi tl. rr"hd rlfing hd bAm giiy xri,: tlinh r-lutrc thr)i gian

kC tir tfrc ilun cho ctin klri sOi li 'f

I1?
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- Tiep tuc dun, ta xdc dinh duoc thdi gian Tz kd til lfc cht't l6ng sdi

cho clJn khi ho6 hcrr hoin toin.
- 86 qua su thu nhiOt cua cdc va\ xen-r bdp toii nhiOt mQt c6ch ddu diin
tac6:

Q' =kT' =rrc(tz-tt);
Qz=kTz=Lm'

(k li m6t hO sd ti l0 nr\o d6).

Suy ra L_
c(tr-t,)T,

T,
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tt. I (--hon ciru trii lr'ri ihing Dring

(A) N6i chung, c/rc vAl rhay cldi the tich khi nhiOr clO cua !
n6 thay clOi ;

(B) Chc chft ratn clin no nhidu htrn eic chft lrln.e ; D tr
(C) Chat lirng lu6n lu6n tang rhi rich khi nhier d6 rang ; I n
(D) Circ vAt ding hu6n.r li\ circ vAl clln nii nhu nlrau thco n n
tft cii circ hurlng ;

(E) C6 n.r6t vli chdt king li\ bat dinh hu(rn-e (di hu6ng) ; n n
(F) He sd clin nti l) cdc giir tri tlung binh brii vi, su rhay n n
aeii tne tfch ddi v(ri nr6r su thav cldi nhier c10 cli chtr cua
n-r6t lhi tich xhc ctinh p'hu tiru6clvio nhieiclO 

'ban 
clelu ;

(G) KhOi luong cu:r rndt vAr rhay ddi thco nhiOr cl6 ; n n
(H) Kl'rdi lurrng riOng cua nr61 vit thay cldi rhco nhi0r d0, tr n
(l) Vcli cDng nrert su trtng nhiOr d6, thi tich cua m6t midng n n
sirt c6 kho6t nr6t 16 tirng it htrn nr6r miing sitt c6 cilng thC
tich nhung kh6ng khodt 15.

Chon cau frii lr'f dring
(A) He sd clln nir cl)i crla sirr li :

|:nlutg Ll nhi5 htrn n
hC s6 clin nri khdi crla sirt.

(B) Mot qui bring bhng kim l.eii, r6ng, clutrc nriic vi\o nrOr cfia ca.
ben tr'hi cua nr6t c/ri can. Ngut)i ta cld tharrg biing sau clti cldt n6ng quii
kinr loai ni\y. cAn c6 mdt thtrn.u brng hay khOng '? Niu c6 trri rcch vi
phia ni\o 'i

khting E c6 tr
(Cl Ciii tri trung hinh eul

cua th6p k\ 3,7 l0-5c10r.

1(XX)cn'rr vii chfra 990crr
nutlc sd :

III . BAI TAP TNAC NGHIEM KHACH QUAN

A. DE BAI

Itln htrn tr

8.2

b0n triri D bOn phrii !
h0 sd diin nti khdi cua nu(rc k\ 3,7.1()-4dc) r,

MOt b)nh f..iing th6p c(r rhC rich b0n rrong l)r

3 nu(rc. Ngut)i ra tarng nhiet d6 lCn -5000C.

blnh ncliidnr t'.n vcr.r thi tich b)nh n chi&r nr0t ph$rr thi tich
tre\n kh6i b)nh n
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(D)Thanh nIo trong sO cdc thanh sau sE li dhi nhat khi ngudi ta liln
n(r lanh cii tu 100('C xuon-e 200C.

\lot thanh ci6ng clhi I 00cm ( 1,4. I 0 6 do'r ) D

Mdt thanh hop kirn dii 99cm ( 9. l0-7 dg ' ) n

MOt thanli kdm dbi I 0 I cm ( 2.6. l0-s do I ) n
(E) Khi muon mo m6t binh thuli tinh c5 nap bang kim loai c5 nganl.r,

n-rrudi ta phai lhm ncing ddn nip kim loai. Didu d6 ld do :

Thu1, tinh c6 h€ so cldn no Arn n
Kim loai c6 h0 so dSn no dii l6n hcrn thuy tinh n
Duong kinh c[ra mi€ng b)nh thay ddi nnieu hon X
ductng kinh cua binh.

Chon cAu tr6 liri ttring

MOt tam lu0ng kim gdm rn6t tam sat ( ct = 9,01 .10-6 dg I I d b€n phai

vi m6t tarn ddng (u = 17.2.10-6dor ) o b€n triri. Tam luong kim o

nhi€t dO 200C. Niu ngudi ta nhrlng theng dririg trong nudc d6 dang

tan, cldu cua tam d6 c6 dich chuydn hay kh6ng ? Neu cd th) vd phfa

nlo ?

Kh6ng tr
Vl sao nhirng tdng bing
khi trdi rdt lanh. D6 li vi

c6n Vd b€n trhi I Ve ben phai I
lai nLlt ra tren rnirt hd r,I tr€n cdc l6p nu6c8.,1

tA) Ap suat kh( quyen v0 nrila hd nho hon so vcii rnila tlong ; n
(B) Dg dm vd mia hd nho hon so v6i rnia d6ng ; tr
(C) Ldp bang n6ng chay v)r bi co lai rn6t cdch kh6ng b)nh n
thudng;
(D) Ti trong cua bing nho hon ti trong cia nudc I n
(E) O phia tr0n cua lcrp bang tiep xfc vdi khOng khf bi co lai tl
nhidu hon 6 phia dudi lcrp bang tiep xric vdi nudc c6 nhi6t dO

cao hon nhi€t dO kh6ng khi .

tt.s Chon cau tri ldi dring

(A) Tir "trang thdi" vi "pha" di€n ta m6t c6ch chinh xdc cirng n
mOt hiOn tuong ;

(B) Nhiet d0 n6ng chiy hoic cli€rn n6ng chhy li luon nhu n
nhau doi vdi vit ddng chat di dp suat nhu the niro ;
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{C) Nhiet nong chdy crla mOt var li lugng nhi€t clin thiet d0 I
lanr n6ng chdy rn6t dcrn vi khoi luong cua vat d6 mi kh6ng
thay d0i nhi€t dO ;

(D) Nhiet lugng d6ng dac crla mOt vAt c6 cDng giri tri tuyOt doi I
vdi nhiOt lugng n6ng ch:iy cua n6 ;

(E) Nhi0t lugn_e n6ng chay vd hoai hoi duoc do nhd phuong n
ph6p do nlii€t luong ;

(G) Hi€n tugng d6ng bang lai cua nudc (hoac cria nudc dii) [
duoc giAi thich mdt ciich ngoai l€ rlng viOc rang 6p sudt ldm
giim clidrn n6ng chiy cua nudc dd ;

(H) Nhiet d0 s6i crja nudc ri le vdi 6p suat toln phdn r6c dung n
lOn b€ mat nudc ;

(l) Nhiet hod hoi ld nhu nhau vdi su bay hoi di€n ra trong su n
sdi hay su bay hoi & didu kiOn b)nh thuong vdi didu ki€n rang
nhiOt dO trong hai trudng hop lA nhu nhau ;

(J) Dudng cong hod hoi cho ph6p ldm ndi bAt su khdc nhau n
gilta khi vh hoi ;

(K) Hien tugng chuydn pha duoc lhm sdng to nhd nhfrng girii tr
thich hi0n dai vd bin chat cua nhi€t lugng vi nhi6t d0.

8.6 Chon cAu tri ldi ttfng

(A) Dd lhm n6ng chAy 29 nudc d6 o 0'C vi c6 nhiOt dO cuoi cirng ld
Ot'C, cdn phaic6 m6r luong nudc b 1000C ld:
l,69 tr 2-e tr 8g n 169 tr
(B) Khi m6t chdt l6ng bay hoi, n6 :

hap thu nhi€t luong n toi nhiOt ludng n
khOng hap rhu c0ng khOng tori nhi6t luong n
(C) Trong luong cua 30cmr nuoc li :

nh6 hon n beng I lcrn hon tr
trong luong cua 30cm3 nudc dd (thd ren).

(D) Khfti lugng crja 30cmr nudc ld :

nh6lion n b[ng u lon hon n
khoi luong cria 30cmr nudc dd lthd ran).

(E) Ngudi ra mudn ldm n6ng 2kg nu6c rir 20uC rdi 60uC bang c6ch
cho hoi nudc 6 l00uC qua. Trong suot qur{ trinh d6, khdi lucrng cua
nu6c dd tang them :

0g n l38g n lkg n 4,3lkg n

'\ 
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8.7 MOt ban hoc sinh khang dinh rang c6 thd xiic dinh 6p suat khi quydn
voi mot nhiOt ke. H6y n6i xem ban d6 ldm the ndo ?

8.8 Ngudi ta c6 ba qui b6ng c6 cirng khoi luong (50g), m6t bang nhOm,
nrOt b[ng s6t vd mOt bang chi. Nhi€t dung ri€ng cua chring tuong rrng

ld 0,22: 0,ll ; vd 0,03kcal/kg.d6. Hdy ddnh dau c6c cAu trA ldi
dfng :

(A) Ngudi ta cung cdp cDng mOt luong nhiOt cho m6i qui b6ng. Qua
b6ng nbo dat duoc nhi€t dO cao nhat :

NhOm n Chi D Sit tr Khdng c6 qui niro n
(B) Nhiet dO crja m6i quri b6ng li 20('C. Ngudi ta nhring ca ba qud

vlo trong mOt binh chrla l00g nudc o nhi€t dO 40"C.

i) Que b6ng ndo dat duo. c nhi€t dO cao nhat :

Nh6m n Chi ! Sit n Kh6ng c6 quii ndo n
ii) Que b6ng nio hap thu nhieu nhi€t luqng nhat :

Nhdm n Chi tr Snt tr KhOng c6 quA n)ro E

iii) Qui b6ng nho dat tdi nhi€t d6 40"C ddu tien :

NhOm n Chl I S6t n Kh6ng c6 quA ndo n

B. DAP AN

8.1 (A) Dring ; (B) Sai ; (C) Sai ; (D) Dring ; (E) Sai ; (F) Dring ; (G) Sai
(H) Ddng; (I) Sai.

8.2 (A) Nh6 hon ; (B) C6, lOch v0 ph(a b€n phAi ; (C) Trdn ra kh6i binh
(D) Thanh k6m ; (E) Kim loai c6 h0 sd no dei lon hon thuy tinh.

8.3 C6 vd dich chuy€n vd b€n trdi.

8.4 Chon (E).

8.5 (A) Sai ; (B) Sai ; (C) Ddng , (D) Dring ; (E) Dring ; (G) Ddng
(H) Sai ; (I) Dfng ; (J) Dfng ; (K) Dfng.

8.6 (A) l,69 ; (B) Hap thu nhi€t luong ; (C) Ldn hon ; (D) Ldn hon
(E) 138g.

8.7 Bang cdch do mOt c6ch chinh xdc nhi6t dO sOi cfra nudc vd t)m trong
Bing hang so vAt li gi6 tri cua 6p sudt tuong rrng vdi nhiOt dO niy.

8.8 (A) Chi ;

(B) i) KhOng c6 qui nio ; ii) NhOm ; iii) Kh6ng c6 quA nho.
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MUC LUC

Ldi ruii ddu

pgAx MOT. CO HoC

CHUONG r. DoNG Hoc cHAr sldvr

I. Kien thric co bin

II. Bei tap tu luan

A. Bdi tAp vi du

B. Bei rap 6p dung

C. Huong d6n giAi vh dr{p so

III. Bei tap trac nghi€m khdch quan

A. De bei

B. Ddp rin

cHuoNG il. oQNG Hgc Lvc cHAr ordrvr

I. Kien thfrc co bdn

II. BAi tAp tu luAn

A. Bai tAp vi du

B. Bdi tap 6p dung

C. Huong d6n giAi vd d6p sd

III. Bni tAp trSc nghiOm kh6ch quan

A. Dd bai

B. Ddp 6n

CHUONG III. TINH HOC

I. Kien thric co bln

II. Bei tAp tu luAn

A. Bei rAp vi du

B. BAi tAp 6p dung

C. Hudng dAn gi6i vi d6p so

Trartg
aJ

12

tz

l8

2l

30

30

39

A'+L

50

50

6l

68

87

87

97

100

103

103

108

n2
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III. Br\i tap trac nghiOm khdch quan

A. Dd bei

B. Ddp dn

cHuoNG rV. CAC OINH LUaT eAO rOnNl

I. Kien thric co bin

II. Bdi tAp tu luAn

A. Bii tap vi du

B. Bii tAp dp dung

C. Hudng dAn giii vd d6p sO

III. B}ri tap trac nghiOm khiich quan

A. D6 bei

B. Ddp 6n

cHuoNG V. Co HgC CHAr LUU

I. Kidn thrlc co bdn

II. Bei mp tu luan

A. Bei tAp vf du

B. Bdi tAp 6p dung

C. Huong dAn giai vi drip so

III. BAi tap tric nghiOm khrich quan

A. De bai

B. D6p 6n

PHAN HAI. NHIET HOC

CHUONG VI. CHAT KHI

I. Kidn thric co bin

Il. Bai tAp tu luAn

A. Bdi rAp vf du

B. Bni tAp 6p dung

C. Huong ddn giaii v) d6p sd

III. Bai tAp tric nghiOm kh6ch quan

122

122
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125
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128

142

146

r59
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169

t72

174

174

t76

177

181
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185
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189

189

194

196
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A. De b)i

B. D6p 6n

CHUONG VII. CO S6 C(JA NHTET DONG LUC HOC

I. Kien thfc co bAn

lL Bei rAp ru luin

A. Bdi rdp vf du

B. Bei rap 6p dung

C. Hudlg d6n gidi vd d6p so

IIl. Bii tAp rric nghi0m khilch quan

A. De bdi

B. D6p 6n

CHUONG VIII. CHAT NAru, CHAT L6NG, SU CHUYdN TH€

I. Kidn thfc co bin

II. Bei rAp ru luAn

A. BAi rAp vf du

B. Bai r6p 6p dung

C. Hudng d6n giii vb d6p so

III. Bei tip rr6c nghi€m khdch quan

A. De bei

B. Drip 6n
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210

213
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