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1 . Vt l hc nghin cu cc dng chuyn ng, cc qu trnh
bin i. . .  v cu to ca cc vt th.   l mt trong cc mn
khoa hc t nhin quan trng nht ca chng trnh Trung hc
ph thng.  Cc em hc sinh  bt u hc mn Vt l t cc lp
Trung hc c s.  Nhng t lp 10 Trung hc ph thng, mn
Vt l mi c trnh by mt cch h thng, su sc v y 
hn.  Trong chng trnh Trung hc ph thng, mn Vt l ch
yu dng phng php thc nghim ;  hu ht cc khi nim,
nh lut,  cng thc.. .  u c rt ra t cc quan st,  th
nghim...  trong thc t.

2. Chng trnh mn Vt l lp 1 0 Trung hc ph thng gm
hai phn :

Phn mt C hc :  nghin cu cc dng chuyn ng c,
cc nh lut c bn ca chuyn ng c.

Phn hai Nhit hc :  nghin cu cc trng thi ca cc vt
th cu to bi cc phn t ;  nghin cu s trao i nng lng
gia cc vt th trong qu trnh bin i.

3. Cc tnh cht vt l khc nhau ca mt vt th c biu din
bng cc i lng vt l khc nhau.  Trong chng trnh Trung hc
ph thng, ta ch gp hai loi i lng vt l :

i lng v hng ;

i lng vect.

a) i lng v hng : i lng v hng ch c mt gi tr :
hoc khng m (khi lng, th tch.. .),  hoc c du dng hay
m (in tch,  cng, hiu in th.. .).
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b) i lng vect : c din t bng mt vect xc
nh bi im gc, im ngn, gi, chiu v  ln.

V d : Vect lc :

im gc M ;

im ngn N ;

Chiu ca vect l chiu t im gc n
im ngn ;

 ln vect bng F .

4. Th nguyn ca mt i lng vt l.

Khi o mt i lng,  ngi ta phi chn mt
i lng cng loi lm chun  so snh gi l
n v.  Ngi ta thy rng,  ch cn xc nh n v
ca mt s i lng c bn,  cc n v ca cc i
lng khc c th t  suy ra.

V d : n v c bn :

T  suy ra n v :

Cng thc xc nh s ph thuc ca n v mt
i lng no  vo cc n v c bn c gi l
th nguyn ca n v .   k hiu th nguyn
ca mt n v,  ngi ta dng hai du ngoc vung.

V d :  

[cng]  = [lc. di]  = kg.m.s2.m = kg.m2.s2

[ng lng]  = [khi lng.vn tc]  = kg.m.s1

[p sut]  = =
2

1 2
2

kg.m.s
kg.m .s

m

-

- -

=

[lc]

[din tch]

vn tc :  m/s hay m.s1

gia tc :  m/s2 hay m.s2

lc :  kg.m/s2 hay kg.m.s2 (gi l niutn)

 di :  mt (m)

thi gian :  giy (s)

khi lng :  kilgam (kg)

MN


=F MN
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Pho hoa bn h Hon Kim

C hc cho php xc nh  c v  tr ca vt  bt k thi  im no.  N cho ta kh nng thy trc
c ng i  v vn  tc ca vt,  tm ra c nhng kt cu  bn  vng.

PHN mt

My bay phn lc

C hc nghin  cu  cc nh  lut chi  phi  s
chuyn ng v ng yn ca cc vt.
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C HC

NG HC CHT IM

NG lc HC CHT IM

cn bng v chuyn ng
ca vt rn

cc nh lut bo ton
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CHNG I

ng hc cht im

Cc khi  nim :  cht im,  qu
o,  h quy chiu,  vn tc,  tc 
trung bnh,  vn tc tc thi,  tc 
gc,  gia tc ca chuyn ng

Cc c im v qu o,  vn  tc
v gia tc ca cc chuyn ng
thng u,  thng bin  i  u,  ri  t
do v trn  u

Cng thc cng vn tc 

ng  hc l mt phn ca C hc,  trong   ngi
ta nghin  cu cch xc nh  v  tr ca cc vt trong
khng gian  ti  nhng thi  im khc nhau  v m t cc
tnh  cht ca chuyn  ng ca cc vt bng  cc
phng trnh  ton  hc,  nhng cha xt n nguyn
nhn chuyn ng.

Chic xe k qui 

 t ang ln o M Phc (Cao Bng)
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i  - Chuyn ng c. cht im

1 . Chuyn ng c

Chuyn ng c ca mt vt (gi tt l chuyn
ng)  l s thay i v tr ca vt  so vi cc vt
khc theo thi gian.

2. Cht im 

Mt  t ti di 4 m ang chy trn ng H Ni 
Hi Phng, di 105  km.  Nu phi ch v tr ca  t
trn ng i trong mt bn  th ta ch c th v
c bng mt chm (mt im).   l v chiu di
ca  t cha bng bn phn mi vn chiu di
con ng.   t c coi l mt cht im trn
ng H Ni  Hi Phng.  

Mt vt chuyn ng c coi l mt cht
im nu kch thc ca n rt nh so vi  di
ng i (hoc so vi nhng khong cch m ta
 cp n).

Khi mt vt c coi l cht im th khi
lng ca vt coi nh tp trung ti cht im .

Cc vt m ta ni n trong chng ny u coi
l nhng cht im.

3. Qu o

Tp hp tt c cc v tr ca mt cht im chuyn
ng to ra mt ng nht nh.  ng  gi l
qu o ca chuyn ng.

C1

chuyn ng c

Cho bit (mt cch gn ng) :

ng knh ca Mt Tri :
1  400 000 km.

ng knh  ca Tri  t :  
1 2 000 km.

Khong cch t Tri t n
Mt Tri :  1 50 000 000 km.

a)  Nu  v ng i  ca Tri  t
quanh Mt Tri  l mt ng
trn,  ng knh  1 5 cm th hnh
v Tri  t v Mt Tri  s l
nhng hnh  trn  c ng knh
bao nhiu  xentimt ?

b)  C th coi  Tri  t nh mt
cht im trong h Mt Tri  c
khng ?

C1



ii  - cch Xc nh v  tr ca vt trong
khng gian

1 . Vt lm mc v thc o 

Ct cy s trn Hnh 1 .1  cho bit ta ang cch
Ph L 49 km.  Trong trng hp ny ta  ly mt
ct cy s  Ph L l vt lm mc.  Khong cch
t ct cy s n vt lm mc  c o trc.  Vt
lm mc c coi l ng yn.  

Vy, nu  bit ng i (qu o) ca vt,  ta
ch cn chn mt vt lm mc v mt chiu dng
trn ng  l c th xc nh c chnh xc v
tr ca vt bng cch dng mt ci thc o chiu
di on ng t vt lm mc n vt (Hnh 1 .2).

2. H to 

Mun ch r cho ngi th bit chnh xc mt
im M cn khoan trn tng  ng inh,  cn
ni r im  nm trn mt tng no,  cch mp
sn v mp tng bn tri bao nhiu mt.  Hai
ng Ox  mp sn v Oy  mp tng bn tri
vung gc vi nhau to thnh mt h trc to 
vung gc (gi tt l h to ) trn mt tng.
im O l gc to .

Mun xc nh v tr ca im M ta lm nh sau :

Chn chiu dng trn cc trc Ox v Oy ;

Chiu vung gc im M xung hai trc to 
Ox v Oy,  ta c cc im H v I (Hnh 1 .3).

V tr im M trn mt tng s c xc nh
bng hai to  l :  x = v y = .  Hai to 
ny l hai i lng i s.  

 xc nh x v y ta phi dng thc.  Tuy
nhin, c th dng thc  chia  sn trn hai
trc Ox v Oy v quan nim h to  l h hai trc
 c chia .

C3

OIOH

C2
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C th ly vt no lm mc
 xc nh  v  tr mt chic tu
thu ang chy trn  sng ?

C2

Hy cho bit cc to  ca
im M nm chnh gia mt bc
tng hnh  ch nht ABCD c
cnh AB = 5 m,  v cnh AD = 4 m
(Hnh 1 .4).  Ly trc Ox dc theo
AB,  trc Oy dc theo AD.

C3

Hnh 1.4

Hnh 1.3

Hnh 1.1

Hnh 1.2



iii  - cch xc nh thi gian trong
chuyn ng

1 . Mc thi gian v ng h

 m t chuyn ng ca mt vt, ta phi bit to 
ca vt   nhng thi im khc nhau. Mun th, ta
phi ch rmc thi gian (hoc gc thi gian), tc l thi
im m ta bt u o thi gian v phi o khong thi
gian tri i k t mc thi gian bng mt chic ng h.

2. Thi im v thi gian

Bng gi tu (Bng 1 .1 )  cho ta bit thi im m
on tu c mt  cc ga.  Nu b qua thi gian tu
 li  cc ga th ta c th tnh c khong thi
gian tu chy t ga n n ga kia.

Nu ly mc thi gian l thi im vt bt u
chuyn ng (thi im 0) th s ch ca thi im
s trng vi s o khong thi gian  tri qua k
t mc thi gian.  

IV - H quy chiu

Mt h quy chiu gm :

mt vt lm mc, mt h to  gn vi vt lm mc ;

mt mc thi gian v mt ng h.

Trong nhiu bi ton c hc,  nhiu khi ni v h
quy chiu, ngi ta ch  cp n h to ,  vt lm
mc v mc thi gian m khng cn ni n ng h.

C4

1 0

Bng 1 .1

Bng gi tu

H Ni

Nam nh

Thanh  Ho

Vinh

ng Hi

ng  H

Hu

 Nng

Tam K

Qung Ngi

Diu  Tr

Tuy Ho

Nha Trang

Thp Chm

Si  Gn

1 9 gi 00 pht

20 gi 56 pht

22 gi 31  pht

0 gi 53 pht

4 gi 42 pht

6 gi 44 pht

8 gi 05 pht

1 0 gi 54 pht

1 2 gi 26 pht

1 3 gi 37 pht

1 6 gi 31  pht

1 8 gi 25 pht

20 gi 26 pht

22 gi 05 pht

4 gi 00 pht

Hy tnh  xem on tu  chy
t ga H Ni  n ga Si  Gn
trong bao lu  ?

C4

Chuyn ng ca mt vt l s thay i v tr ca vt  so vi cc vt khc theo thi gian.

Nhng vt c kch thc rt nh so vi  di ng i (hoc vi nhng khong cch
m ta  cp n),  c coi l nhng cht im. Cht im c khi lng l khi
lng ca vt. 

 xc nh v tr ca mt vt, ta cn chn mt vt lm mc, mt h trc to  gn vi 
vt lm mc   xc nh cc to  ca vt. Trong trng hp  bit r qu o th ch
cn chn mt vt lm mc v mt chiu dng trn qu o .

 xc nh thi gian trong chuyn ng ta cn chn mt mc thi gian (hay gc
thi gian) v dng mt ng h  o thi gian.

H quy chiu bao gm vt lm mc, h to , mc thi gian v ng h.
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Cu hi v bi  tp

Thi  gian

Chng ta thng ngh thi  gian tri  i   u  cng nh
nhau :  Mt pht trn con tu v  tr  cng di  bng mt
pht trn Tri  t.  Tuy nhin,  trong Thuyt tng i ,
ngi  ta  chng minh c rng,  trong con tu  v
tr  thi  gian tri  chm hn trn Tri  t.  Chng hn
nh nu c mt phn ng ho hc xy ra trong 1  pht
i  vi  ngi  ngi  trong con tu v  tr  th ngi   trn
Tri  t s thy phn ng  xy ra trong hn 1  pht.  

Trong cc h quy chiu khc nhau, thi  gian tri
khc nhau.  y khng cn l mt d on l thuyt m
 c nhiu s kin thc nghim gin tip xc nhn.

Em c bit ?

Hnh 1.5. Trong cc h quy chiu
khc nhau,  thi gian tri khc nhau.

1 . Cht im l g ?  

2. Nu cch xc nh  v  tr ca mt  t trn  mt
quc l.  

3. Nu cch xc nh  v  tr ca mt vt trn  mt
mt phng.  

4. Phn bit h to  v h quy chiu.  

5. Trng hp no di  y c th coi  vt l
cht im ?

A.  Tri  t trong chuyn ng t quay quanh
mnh n.  
B.  Hai  hn  bi  lc va chm vi  nhau.  
C.  Ngi  nhy cu  lc ang  ri  xung nc.  
D.  Git nc ma lc ang ri.

6. Mt ngi  ch ng cho mt khch  du  l ch
nh sau  :  ng  hy i  dc theo ph ny n
b mt h ln.  ng ti  ,  nhn  sang bn kia
h theo hng Ty  Bc,  ng  s thy to nh
ca khch sn  S.  Ngi  ch ng  xc
nh  v  tr ca khch  sn  S theo cch  no ?

A.  Cch  dng ng i  v vt lm mc.

B.  Cch  dng cc trc to .

C.  Dng  c hai  cch  A v B.

D.  Khng dng  c hai  cch A v B.

7.  Trong cc cch  chn h trc to  v mc
thi  gian  di  y,  cch  no thch  hp nht 
xc nh  v  tr ca mt my bay ang bay trn
ng di  ?

A.  Khong cch n ba sn  bay ln  ;  t = 0 l
lc my bay ct cnh.

B.  Khong cch n ba sn  bay ln  ;  t = 0 l
0 gi quc t.

C.  Kinh ,  v  a l v  cao ca my bay ;
t = 0 l lc my bay ct cnh.

D.  Kinh ,  v  a l v  cao ca my bay ;
t = 0 l 0 g i quc t.

8.  xc nh  v  tr ca mt tu  bin  gia i
dng,  ngi  ta dng nhng to  no ?

9*. Nu  ly mc thi  g ian  l   l c 5  g i 1 5  ph t
th   sau  t  nht bao  l u  kim  ph t ui  kp
kim  g i ?



I  - chuyn ng thng u

Gi s c mt cht im (vt)  chuyn ng trn mt
trc Ox ;  ly chiu chuyn ng l chiu dng
(Hnh 2.2).  Ta ch xt chuyn ng ca vt theo mt
chiu nht nh.  Ti thi im t1 ,  vt i qua im
M1 c to  x1 .  Ti thi im t2,  vt i qua im
M2 c to  x2.

Ta s dng cc khi nim sau :

Thi gian chuyn ng ca vt trn qung ng
M1M2 l :  t = t2 t1 .

Qung ng i c ca vt trong thi gian t l :
s = x2 x1 .

V d :  Nu x1 = 5  m, x2 = 8  m
th s = 8  m 5  m = 3  m.

1 . Tc  trung bnh

lp 8  ta  bit :

Qung ng i c
Tc  trung bnh = ---------------------------------------------------

Thi gian chuyn ng

s
v tb = ---- (2.1 )

t

n v ca tc  trung bnh l mt trn giy
(k hiu m/s),  ngoi ra ngi ta cn dng n v
kilmt trn gi (km/h),. . .  C1

1 2

chuyn ng thng u
Dng tm to ra mt git nc rt nh trn mt mt bnh chia  ng du n (Hnh 2.1 ).  Git
nc s chuyn ng thng u xung pha di.  Vy,  chuyn ng thng u l g ?  Lm th no
 kim tra xem chuyn ng ca git nc c thc s l chuyn ng thng u hay khng ?

Hnh 2.1

Hnh 2.2

Da vo gi tu   Bng 1 .1 ,
hy tnh  tc  trung bnh  ca
on tu  trn  ng H Ni  -
Si  Gn,  bit con ng ny di
1  726 km v coi  nh thng.

C1



Trong v d trn,  nu thi gian chuyn ng l
t = 1  s  th tc  trung bnh ca vt l 3  m/s.

Tc  trung bnh cho bit mc  nhanh, chm
ca chuyn ng.

2. Chuyn ng thng u

Chuyn ng thng u l chuyn ng c qu
o l ng thng v c tc  trung bnh nh
nhau trn mi qung ng.

Trong chuyn ng thng u, khi ni tc  ca
xe trn mt qung ng hoc trong mt khong thi
gian no  th ta hiu  l tc  trung bnh.

3. Qung ng i c trong chuyn ng
thng u

T cng thc (2.1 )  ta suy ra cng thc tnh qung
ng i c s trong chuyn ng thng u :

(2.2)

v l tc  ca vt.

Trong chuyn ng thng u,  qung ng i
c s t l thun vi thi gian chuyn ng t.

II  - Phng trnh chuyn ng
v  th  to  - thi gian
ca chuyn ng thng u

1 . Phng trnh chuyn ng thng u

Gi s c mt cht im M,  xut pht t mt im
A trn ng thng Ox,  chuyn ng thng u
theo phng Ox vi tc  v (Hnh 2.3).  im A
cch gc O mt khong OA = x0.  Ly mc thi gian
l lc cht im bt u chuyn ng.  To  ca cht
im sau thi gian chuyn ng t s l :

(2.3)

Phng trnh (2.3)  gi l phng trnh chuyn
ng thng u ca cht im M.

x = x0 + s = x0 + vt

s = v tbt = vt

1 3

Hnh 2.3

Tc  trung bnh

km/h m/s

Ngi  i  b

Xe p 

 t i  trong
thnh ph

My bay ch
khch

V tinh  nhn to

4

1 2

40

800

28 000

 1 ,1

 3,3

 1 1

 220

 7 777

Bng 2.1

Mt vi  v d  v tc  trung bnh.



2.  th to  - thi gian ca chuyn ng
thng u

Gi s c mt ngi i xe p,  xut pht t a
im A,  cch gc to  O l 5  km, chuyn ng
thng u theo hng Ox vi vn tc 10 km/h.

Phng trnh chuyn ng ca xe p l :

x = 5  + 10t

vi x tnh bng kilmt v t tnh bng gi.  Ta hy tm
cch biu din s ph thuc ca x vo t bng  th.

a) Bng (x,  t)

Trc ht ta phi lp bng cc gi tr tng ng
gia x v t,  gi tt l bng (x,  t),  di y :

b)  th to  -  thi gian

V hai trc vung gc :  trc honh l trc thi
gian (mi  chia ng vi 1  gi) ;  trc tung l trc
to  (mi  chia ng vi 10 km).  Ta gi hai trc
ny l h trc (x,  t).  Trn h trc (x,  t),  ta hy chm
cc im c x v t tng ng trong bng (x,  t).  Ni
cc im  vi nhau, ta c mt on thng
(Hnh 2.4)  ;  on thng ny c th ko di thm v
bn phi.  Hnh 2.4 m ta thu c gi l  th to
 -  thi gian ca chuyn ng thng u  cho.

 th to  - thi gian biu din s ph thuc
ca to  ca vt chuyn ng vo thi gian.

t (h) 0 1 2 3 4 5 6

x (km) 5 1 5 25 35 45 55 65

1 4

Hnh 2.4

Tc  trung bnh ca mt chuyn ng cho bit mc  nhanh, chm ca chuyn ng. 

n v o tc  trung bnh l m/s hoc km/h...

Chuyn ng thng u c qu o l ng thng v c tc  trung bnh nh
nhau trn mi qung ng.

Cng thc tnh qung ng i c ca chuyn ng thng u :  s = vt

Phng trnh chuyn ng ca chuyn ng thng u :  x = x0 + vt

vtb =
s

t



1 . Chuyn ng  thng u  l g ?  

2. Nu nhng c im ca chuyn ng thng u.

3. Tc  trung bnh  l g ?

4. Vit cng thc tnh  qung ng i  c v
phng trnh  chuyn ng ca chuyn ng
thng  u.

5. Nu cch  v  th  to  - thi  g ian  ca mt
chuyn ng thng u.

6.  Trong  chuyn ng  thng u

A. qung ng i c s t l nghch vi tc  v.

B.  to  x t l thun vi  tc  v.

C. to  x t l thun vi thi gian chuyn ng t.

D.  qung ng i  c s t l thun vi  thi
gian  chuyn  ng t.  

Chn p n  ng.

7. Ch ra cu  sai.

Chuyn ng thng u c nhng c im sau :

A.  Qu o l mt ng thng  ;

B.  Vt i  c nhng qung ng bng
nhau  trong  nhng khong  thi  gian  bng
nhau  bt k ;

C.  Tc  trung bnh  trn  mi  qung  ng l
nh nhau  ;

D.  Tc  khng i  t lc xut pht n lc
dng li .

8.  th  to  - thi  gian trong chuyn ng
thng ca mt chic xe c dng nh  Hnh 2.5.
Trong khong  thi  gian  no xe chuyn ng
thng  u  ?

A.  Ch trong khong thi  gian  t 0 n t1 .

B.  Ch trong khong thi  g ian  t t1 n t2.

C.  Trong khong thi  gian  t 0 n t2.

D.  Khng c lc no xe chuyn ng thng u.

9. Trn  mt ng thng,  ti  hai  im A v B
cch  nhau  1 0km,  c hai   t xut pht cng
lc v chuyn  ng cng chiu.  t xut
pht t A c tc  60 km/h  v  t xut pht
t B c tc  40 km/h.

a) Ly gc to   A,  gc thi  gian l lc xut
pht,  hy vit cng thc tnh qung ng i
c v phng trnh chuyn ng ca hai  xe.

b)  V  th  to  - thi  g ian  ca hai  xe trn
cng mt h trc (x,  t).

c)  Da vo  th  to  - thi  g ian   xc
nh  v  tr v thi  im m xe A ui  kp xe B.

1 0. Mt  t ti  xut pht t thnh ph H chuyn
ng thng u v pha thnh ph P vi  tc 
60 km/h.  Khi  n thnh ph D cch H 60 km th
xe dng li  1  gi.  Sau  xe tip tc chuyn
ng u v pha P vi   tc  40 km/h.  
Con ng H - P coi  nh thng v di  1 00 km.

a)  Vit cng thc tnh  qung ng i  c v
phng trnh  chuyn  ng ca  t trn  hai
qung  ng H - D v D - P.  Gc to  ly
 H.  Gc thi  gian  l lc xe xut pht t H.

b)  V  th  to  - thi  gian  ca xe trn  c
con  ng H - P.

c) Da vo  th,  xc nh thi  im xe n P.

d)  Kim tra kt qu ca cu  c)  bng php tnh.

1 5

Hnh 2.5

Cu hi v bi  tp



I  - Vn tc tc thi.
Chuyn ng thng bin i  u

1 .  ln ca vn tc tc thi

Mt chic xe chuyn ng khng u trn mt
ng thng ;  ly chiu chuyn ng lm chiu
dng (1 ).  Mun bit ti mt im M trn qu o xe
ang chuyn ng nhanh hay chm ta phi lm g ? 

Ta phi tm xem trong khong thi gian rt ngn
t,  k t lc  M,  xe di c mt on ng s rt

ngn bng bao nhiu.

i lng :

l  ln ca vn tc tc thi ca xe ti M.  N cho ta 
bit ti M xe chuyn ng nhanh hay chm.

Trn mt xe my ang chy th ng h tc 
(cn gi l tc k) trc mt ngi li xe ch  ln
ca vn tc tc thi ca xe (Hnh 3.2).  

2. Vect vn tc tc thi

Ti mi im trn qu o, vn tc tc thi ca vt
khng nhng c mt  ln nht nh, m cn c
phng v chiu xc nh (xem v d  Hnh 3.3).  
c trng cho chuyn ng v s nhanh, chm v v
phng, chiu,  ngi ta a ra khi nim vect vn
tc tc thi.

C1


=


s

t
v

1 6

chuyn ng thng
bin i u

Th mt hn bi  ln  trn mng nghing (Hnh 3.1 ).  N s chuyn ng nhanh dn.  Mun bit chi
tit hn na chuyn ng ny th phi  lm g ?

Hnh 3.1

Hnh 3.2. Tc k trn xe my

Ti  mt im M trn  ng
i ,  ng  h tc  ca mt
chic xe my ch 36  km/h.  Tnh
xem  trong  khong  thi  g ian
0,01  s  xe i  c qung  ng
bao nhiu  ?

C1

(1 ) Ta ch xt chuyn ng theo mt chiu nht nh.



Vect vn tc tc thi ca mt vt ti mt im
l mt vect c gc ti vt chuyn ng,  c hng
ca chuyn ng v c  di t l vi  ln ca
vn tc tc thi theo mt t xch no .  

3. Chuyn ng thng bin i u

Chuyn ng thng bin i l chuyn ng c qu
o l ng thng v c  ln ca vn tc tc thi
lun bin i.

Loi chuyn ng thng bin i n gin nht
l chuyn ng thng bin i u.  Trong chuyn
ng thng bin i u,   ln ca vn tc tc thi
hoc tng u,  hoc gim u theo thi gian.

Chuyn ng thng c  ln ca vn tc tc
thi tng u theo thi gian gi l chuyn ng
thng nhanh dn u.

Chuyn ng thng c  ln ca vn tc tc
thi gim u theo thi gian gi l chuyn ng
thng chm dn u.

Khi ni vn tc ca vt  ti v tr hoc thi im no
, ta hiu  l vn tc tc thi.

II  - chuyn ng thng nhanh dn u

1 . Gia tc trong chuyn ng thng nhanh dn u

a) Khi nim gia tc

Gi l vn tc  thi im t0 v v l vn tc  

thi im t sau .  Hiu l  bin
thin ( y l  tng) ca vn tc trong khong
thi gian t ( t = t  t0).  V vn tc tng u theo
thi gian nn v t l thun vi t,  v = a t.

H s t l a l mt i lng khng i v gi l
gia tc ca chuyn ng. Gia tc a bng thng s :

(3.1a)

Gia tc ca chuyn ng l i lng xc nh
bng thng s gia  bin thin vn tc v v
khong thi gian vn tc bin thin t.

a
t


=


v

0 = v v v

0v

C2

1 7

Hnh 3.3

Hy so snh  ln ca vn
tc tc thi  ca xe ti  v xe con v
 Hnh 3.3.  Mi  on trn  vect
vn tc ng vi  1 0 km/h.  Nu xe
con ang i  theo hng Nam -
Bc th xe ti  ang i  theo hng
no ?

C2

Thut ng vn tc c dng
khng nhng  ch vn tc l i
lng vect,  m cn  ch  ln
ca i lng  (tc ).  Ch khi
mun nhn mnh n phng v
chiu th ta mi dng thut ng
vect vn tc.



Gia tc ca chuyn ng cho bit vn tc bin
thin nhanh hay chm theo thi gian.

n v ca gia tc l mt trn giy bnh
phng (m/s2).

Trong chuyn ng thng nhanh dn u,  gia tc
lun lun khng i.

b) Vect gia tc

V vn tc l i lng vect nn gia tc cng l i
lng vect :

(3.1b)

V nn vect cng phng, cng chiu 

vi cc vect v (Hnh 3.4).  Vect cng

phng, cng chiu vi vect nn n cng
cng phng, cng chiu vi cc vect vn tc.

Khi vt chuyn ng thng nhanh dn u,
vect gia tc c gc  vt chuyn ng,  c phng
v chiu trng vi phng v chiu ca vect vn
tc v c  di t l vi  ln ca gia tc theo
mt t xch no .

2. Vn tc ca chuyn ng thng nhanh dn u

a) Cng thc tnh vn tc

Tr li cng thc (3.1a)

nu ly gc thi gian  thi im t0 (t0 = 0),
ta s c t = t v

(3.2)

 l cng thc tnh vn tc.  N cho ta bit vn
tc ca vt  nhng thi im khc nhau.

0 at= +v v

0

0
a

t t t


= =

 

v vv

v,

av0v

v0>v v

0

0

 
= =

 
a

t t t

v v v
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Hnh 3.4

V d : Gi s c mt chic xe my
ang chuyn ng thng vi vn tc
3  m/s,  bng tng tc vi gia tc
0,5  m/s2.  Hy tnh vn tc ca xe
sau khi tng tc c 10 giy.

Gii : Sau 10 giy, vn tc ca xe tng
c mt lng l 0,5.10 = 5  m/s.
Vy, vn tc ca xe sau 10 giy l :

v = 3  + 5  = 8  m/s.



b)  th vn tc -  thi gian

 th biu din s bin thin ca vn tc tc thi
theo thi gian gi l  th vn tc -  thi gian.  
l  th ng vi cng thc (3.2),  trong  v coi nh
mt hm s ca thi gian t.   th c dng mt
on thng (Hnh 3.5).

3. Cng thc tnh qung ng i c ca
chuyn ng thng nhanh dn u

Gi s l qung ng i c trong thi gian t.  Tc
 trung bnh ca chuyn ng l (xem 2.1 )  :  

i vi chuyn ng thng nhanh dn u,  v 
ln ca vn tc (tc ) tng u theo thi gian nn
ngi ta  chng minh c cng thc tnh tc 
trung bnh sau y (xem trang 23) :

vi v0 l tc  u v v l tc  cui.

Mt khc,  ta li c :   v = v0 + at.

T cc cng thc trn,  ta suy ra :

(3.3)

Cng thc (3.3) l cng thc tnh qung ng i
c ca chuyn ng thng nhanh dn u. Cng
thc ny cho thy qung ng i c trong chuyn
ng thng nhanh dn u l mt hm s bc hai ca
thi gian.  ;

4. Cng thc lin h gia gia tc, vn tc v
qung ng i c ca chuyn ng thng
nhanh dn u

Loi t trong cc cng thc (3.2)  v (3.3),  ta c :

(3.4)
2 2

0 2as =v v

C5C4

2
0

1
2

s t at= +v

0
tb 2

+

=

v v

v

tb
s
t

=v

C3
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Hnh 3.5

Hnh 3.6

Hy vit cng thc tnh  vn
tc ng vi   th   Hnh 3.5.
C3

Hnh 3.6 l  th  vn  tc -
thi  gian  ca mt thang my
trong 4 giy u  k t lc xut
pht.  Hy xc nh  gia tc ca
thang my trong giy u  tin.

C4

Hy tnh  qung  ng  m
thang  my i  c trong  g iy
th nht,  k t lc xut pht 

cu  .C4

C5



5. Phng trnh chuyn ng ca chuyn
ng thng nhanh dn u

Nu c mt cht im M xut pht t mt im A
(Hnh 3.7) c to  x0 trn ng thng Ox, chuyn
ng thng nhanh dn u vi vn tc u v0 v vi gia
tc a, th to  ca M  thi im t s l : x = x0 + s

hay : (3.5)

Phng trnh (3.5)  l phng trnh chuyn ng 
ca chuyn ng thng nhanh dn u.  

iII  - chuyn ng thng chm dn u

1 . Gia tc ca chuyn ng thng chm dn u

a) Cng thc tnh gia tc

Cng thc tnh gia tc trong trng hp ny cng
tng t nh trn :

Nu chn chiu ca cc vn tc l chiu dng
th v < v0 v v < 0.  Gia tc a c gi tr m, ngha
l ngc du vi vn tc.

b) Vect gia tc 

Ta c :                    

V vect cng hng nhng ngn hn vect
,  nn vect ngc chiu vi cc vect v 

(Hnh 3.8).

Vect gia tc ca chuyn ng thng chm
dn u ngc chiu vi vect vn  tc.

2.  Vn tc ca  chuyn ng thng chm
dn u

a) Cng thc tnh vn tc

Chuyn ng thng chm dn u l chuyn ng
thng, c  ln vn tc gim u theo thi gian.

0v

vv0v

v


=


a

t

v

0a
t t


= =



v vv

C6

2
0 0

1
2

x x t at= + +v
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Gi  :  Nn chn x0 v v0 sao cho
phng trnh (3.5) tr thnh n gin.
Sau  phi xc nh xem cc i
lng no cn phi o v nh lut
bin thin no cn phi pht hin.

Hnh 3.8

V d : Mt xe p ang i thng vi
vn tc 3  m/s bng hm phanh v i
chm dn u.  Mi giy vn tc
gim 0,1  m/s.  Hy tnh vn tc ca
xe sau khi hm phanh c 10 s.

Gii : Sau khi hm phanh c
10 giy th vn tc ca xe p gim
mt lng l 0,1 .10 = 1  m/s.

Vi v0 = 3  m/s ;  a = 0,1  m/s2 ;
t = 1 0 s  th v = 2 m/s.

Vy,  vn tc ca xe p sau
10 giy l :  v = 3   1  = 2 m/s.

Cho mt hn bi  xe p ln
xung mt mng nghing nhn,
t dc va phi  (xem Hnh 3.1  
u bi  hc ny).  Hy xy dng
mt phng n  nghin  cu  xem
chuyn ng ca hn  bi  c phi
l chuyn ng thng nhanh dn
u hay khng ? Ch  rng ch
c thc  o  di  v ng h
 o thi  gian.

C6

Hnh 3.7



Ta c th vit cng thc tnh vn tc di dng
tng qut :

v = v0 + at
a ngc du vi v0.

b)  th vn tc thi gian c dng nh  Hnh 3.9.

3. Cng thc tnh qung ng i c v
phng trnh chuyn ng ca chuyn ng
thng chm dn u

a) Cng thc tnh qung ng i c

Chng minh tng t nh trong chuyn ng thng
nhanh dn u,  ta c cng thc tnh qung ng i
c ca chuyn ng thng chm dn u :

trong  a ngc du vi  v0.

Ch  rng, trong chuyn ng thng chm dn
u c lc vt s dng li (v = 0).  Nu gia tc ca
vt vn c duy tr th vt s chuyn ng nhanh
dn u v pha ngc li.  V d : bn nh mt hn
bi ln mt mt phng nghing.  

b) Phng trnh chuyn ng tng t nh phng
trnh (3.5)  :

x = x0 + v0t + at2

;  C8C7
2

1

2
0

1
2

s t at= +v
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Tr li  v d   mc I I I .2a.
Tnh  qung ng m xe p i
c t lc bt u  hm phanh
n lc dng hn.

C7

Dng cng thc (3.4)  
kim tra kt qu thu  c ca

cu .C7

C8

Chuyn ng thng nhanh (chm) dn u l chuyn ng thng c  ln ca
vn tc tng (gim) u theo thi gian.

Vn tc tc thi v gia tc l cc i lng vect.

n v ca gia tc l m/s2.

Cng thc tnh vn tc :    v = v0 + at.

Chuyn ng thng nhanh dn u :  a cng du vi v0.

Chuyn ng thng chm dn u :  a ngc du vi v0.

Gia tc a ca chuyn ng thng bin i u l i lng khng i.          

Cng thc tnh qung ng i c ca chuyn ng thng bin i u :  

Phng trnh chuyn ng ca chuyn ng thng bin i u :

Cng thc lin h gia gia tc, vn tc v qung ng i c : v v
2 2

0 = 2as

v
2

0 0

1
= + +

2
x x t at

v
2

0

1
= +

2
s t at

Hnh 3.9
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1 .  Vit cng  thc tnh  vn  tc tc thi  ca
mt vt chuyn ng ti  mt im trn  qu
o.  Cho bit yu  cu  v  ln  ca cc i
lng trong  cng thc .

2. Vect vn tc tc thi ti  mt im ca mt
chuyn ng thng c xc nh nh th no ?

3. Chuyn ng thng nhanh  dn  u,  chm
dn u  l g ?

4. Vit cng  thc tnh  vn  tc ca chuyn ng
thng  nhanh,  chm dn u.  Ni  r du  ca
cc i  lng tham gia vo cng  thc .

5. Gia tc ca chuyn  ng thng nhanh,  chm
dn u  c c im g ?  Gia tc c o
bng n v  no ? Chiu  ca vect gia tc ca
cc chuyn ng ny c c im g ?

6. Vit cng  thc tnh  qung ng i  c ca
chuyn ng  thng  nhanh,  chm dn  u.
Ni  r du  ca cc i  lng tham gia vo
cng thc .  Qung ng i  c trong cc
chuyn ng  ny ph  thuc vo thi  gian
theo hm s dng  g ?

7. Vit phng trnh  chuyn ng ca chuyn
ng thng nhanh,  chm dn  u.

8. Thit lp cng thc tnh gia tc ca chuyn ng
thng  bin  i  u  theo vn tc v qung
ng i  c.

9.  Cu no ng ?
A.  Gia tc ca chuyn  ng thng nhanh dn
u bao gi cng ln  hn gia tc ca chuyn
ng thng chm dn  u.

B.  Chuyn ng  thng nhanh dn u  c gia
tc ln th c vn  tc ln.

C.  Chuyn ng  thng  bin  i  u  c gia tc
tng,  gim u  theo thi  g ian.

D.  Gia tc trong chuyn ng thng nhanh dn
u c phng,  chiu v  ln khng i.

1 0.Trong  cng thc tnh  vn  tc ca chuyn
ng thng  nhanh  dn u  v = v0 + at th 

A.  v lun  lun  dng.
B.  a lun  lun  dng.
C.  a lun  lun  cng du vi  v.
D.  a lun  lun  ngc du vi  v.
Chn p n  ng.

11 .Cng thc no di  y l cng thc l in  h
gia vn tc,  gia tc v qung ng i  c
ca chuyn ng thng nhanh dn u ?

A. ; B.  v2 + v20 = 2as

C. ; D.  v2 v20 = 2as

1 2.Mt on tu ri  ga chuyn ng thng nhanh
dn u.  Sau 1  pht tu t tc  40 km/h.
a)  Tnh  gia tc ca on tu.

b)  Tnh  qung  ng m tu  i  c trong
1  pht .

c)  Nu tip tc tng  tc nh vy th sau  bao
lu  na tu  s t tc  60 km/h  ?

1 3.Mt  t ang chy thng u  vi  tc 
40 km/h  bng tng ga chuyn  ng nhanh
dn  u.  Tnh  gia tc ca xe,  bit rng sau  khi
chy c qung  ng 1  km th  t t tc
 60 km/h.

1 4.Mt on tu ang chy vi  tc  40 km/h th
hm phanh,  chuyn ng thng chm dn u
 vo ga.  Sau 2 pht th tu dng li   sn ga.  

a)  Tnh  gia tc ca on tu.
b)  Tnh  qung  ng m tu  i  c trong
thi  gian  hm.

1 5.Mt xe my ang  i  vi  tc  36 km/h  bng
ngi  li  xe thy c mt ci  h trc mt,
cch  xe 20 m.  Ngi  y phanh gp v xe n
st ming  h th dng  li .

a)  Tnh  gia tc ca xe.
b)  Tnh  thi  g ian  hm phanh.

v v = 2as0

v + v = 2as0

Cu hi  v bi  tp
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Chng minh cng thc Tnh tc  trung bnh
trong chuyn ng thng nhanh dn u

Qung ng i  c trong chuyn  ng thng u
c tnh  bng cng thc :  s = vt

trong  vn  tc (tc )  v l  mt i  lng khng i .

 th  vn tc ca chuyn ng thng u c dng mt
on thng song song vi  trc t (Hnh 3.1 0). Trong  th  ny,
hnh ch nht c mt cnh l v,  mt cnh l t (c t mu)
s c din tch t l vi  qung ng i  c :  s = vt.  
Thc vy, nu vn tc l 1  m/s v thi  gian chuyn ng l
1  s th qung ng i  c s l 1  m.  Qung ng i  c
ny ng vi  1   nh trn  th.  Nu vn tc l 4 m/s v thi
gian chuyn ng l 5  s,  th qung ng i  c s l 20 m.
Qung ng i  c ny ng vi  20  trn  th  vn tc.
Ni  khc i,  din tch ca hnh ch nht ni  trn phi  tnh
theo n v   nh,  mt cnh ng vi  thi  gian 1  s,  mt cnh
ng vi  vn tc 1  m/s (khng tnh theo n v  m2 hay cm2).

Vy,  khi  ta ni  din  tch  hnh  ch nht trong  th
vn  tc biu  din  qung ng i  c th din  tch  ny
phi  tnh  theo n  v  mt ch khng phi  mt vung.

Ta hy p dng kt qu trn  cho chuyn  ng thng
nhanh  dn  u.

Phng trnh  vn  tc ca chuyn  ng thng nhanh
dn  u  l  v = v0 + at.

 th  vn  tc c dng mt on  thng,  ct trc v  im v0 nh Hnh  3 .1 1 .   l  th

vn  tc ca chuyn  ng thng nhanh  dn  u.

Ta chia khong thi  gian  t thnh  rt nhiu  khong nh t,  sao cho trong mi  khong thi
gian  nh  c th coi  chuyn  ng nh thng u  vi  vn  tc l  vn  tc  im gia ca
khong .  Qung ng i  c trong khong thi  gian   c biu  din  bng din  tch
ca di  hp hnh  ch nht,  mt cnh  l t,  mt cnh  l v .

Qung ng i  c trong khong thi  gian  t tip sau  cng c biu  din  bng din  tch
ca di  hp hnh  ch nht nh trn,  nhng cnh v di  hn mt cht.  C nh th,  qung ng
i  c trong c khong thi  gian  t s c biu  din  bng tng din  tch  ca cc di  hp ni
trn.  Nu  ly khong thi  gian  t rt nh th tng din  tch  cc di  hp s bng din  tch  ca
hnh thang vung c chiu  cao l t,  c cc y nh v y ln l v0 v v .  Kt qu,  ta c :

vi  

Cui  cng,  ta c

Ngoi  ra,  ta cn  c ;  t  suy ra v v v .tb 0

1
= ( + )

2
vs ttb=

vs = t at .20

1
+
2

v v= at0 +v vs = t0

1
( + )

2

Em c bit ?

Hnh 3.10

Hnh 3.11



i  -  s ri  trong khng kh v s ri
t do

1 . S ri ca cc vt trong khng kh

a) Th mt vt t mt  cao no   n chuyn
ng khng c vn tc u, vt s chuyn ng
xung pha di.   l s ri ca vt.  Ta hy lm mt
s th nghim  xem trong khng kh vt nng c
lun lun ri nhanh hn vt nh hay khng ? Trong
cc th nghim ny ta ng thi th nh nhng hai vt
ri xung t cng mt  cao, ri quan st xem vt
no ri ti t trc.  

Th nghim 1 .  Th mt t giy v mt hn si
(nng hn t giy).

Th nghim 2.  Nh th nghim 1 ,  nhng giy vo
trn v nn cht.

Th nghim 3.  Th hai t giy cng kch thc,
nhng mt t giy  phng cn t kia th vo trn
v nn cht li.  

Th nghim 4.  Th mt vt nh (chng hn, hn
bi  trong lp ca xe p) v mt tm ba phng t
nm ngang.

b) Tr li cu hi 

c) Sau khi tin hnh th nghim, ta thy :  Khng th
ni trong khng kh,  vt nng bao gi cng ri
nhanh hn vt nh.  Hy suy ngh xem yu t no c
th nh hng n s ri nhanh hay chm ca cc
vt trong khng kh ?

C1

24

s ri t do
S ri  ca cc vt l mt chuyn ng xy ra rt ph bin quanh ta.  Ai  cng bit,   cng mt 
cao mt hn  s ri  xung t nhanh hn mt chic l.  Nhiu  ngi  cho rng,  s d c hin
tng  l do trng lc m Tri  t tc dng ln hn  ln hn trng lc m Tri  t tc dng
ln chic l.  Nguyn nhn  c ng hay khng ?

G.Ga-li-l 

(Galileo Galilei,  1564 - 1642)

Nh vt l ngi I-ta-li-a

- Trong th nghim no vt

nng ri  nhanh hn vt nh ?

- Trong th nghim no vt nh

ri  nhanh hn vt nng ?

- Trong th nghim no hai  vt

nng nh nhau li  ri  nhanh,

chm khc nhau ?

- Trong th nghim no hai  vt

nng,  nh khc nhau  li  ri

nhanh nh nhau ?

C1



2. S ri ca cc vt trong chn khng (s ri t do)

a) ng Niu-tn 

Nh vt l ngi Anh Niu-tn (Isaac Newton
1642 -   1 727) l ngi u tin nghin cu loi tr
nh hng ca khng kh ln s ri ca cc vt.

ng lm th nghim vi mt ng thu tinh kn
(Hnh 4.1 ) trong c cha mt hn bi ch v mt ci
lng chim.

Cho hai vt ni trn ri  trong ng cn y khng
kh th hn bi ch ri nhanh hn ci lng chim.

Ht ht(1 ) khng kh  trong ng ra,  ri cho hai
vt ni trn ri  trong ng th thy chng ri nhanh
nh nhau.

b) Kt lun

T nhiu th nghim nh trn,  ta i n kt lun :
Nu loi b c nh hng ca khng kh th mi
vt s ri nhanh nh nhau.  S ri ca cc vt trong
trng hp ny gi l s ri t do.  

Thc ra,  mun c s ri t do ta cn phi loi b
nhiu nh hng khc na nh nh hng ca in
trng, ca t trng.. .  V vy,  khi nim chnh xc
v s ri t do l :

S ri t do l s ri ch di tc dng ca
trng lc.

Th nghim ca Ga-li-l  thp nghing thnh
Pi-da (Pisa)

Trc Niu-tn, Ga-li-l  lm th nghim sau :  ng th
nhng qu t nng khc nhau ri ng thi t tng cao ca to
thp nghing (Hnh 4.2)  thnh ph Pi-da (I-ta-li-a) xung v
nhn thy chng ri n mt t gn nh cng mt lc.

Nu phn tch k th nghim ca Ga-li-l ta s thy :
Trng lng ca cc qu t nng rt ln so vi sc cn ca
khng kh tc dng ln chng.  Do , ta c th b qua sc
cn ny v coi s ri ca cc qu t nh l s ri t do.

C2
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Hnh 4.2.  Thp nghing Pi-da 

Hnh 4.1.  ng Niu-tn

1 .  Cha ht chn khng

2.   ht chn  khng

(1 ) Trong thc t,  ta khng th ht ht khng kh ra c.  Tuy
nhin,  khi khng kh trong ng long n mc no ,  ta coi
nh trong ng khng cn khng kh.

S ri  ca nhng vt no
trong 4 th nghim m ta lm 
trn c th coi  l s ri  t do ?

C2



ii  - Nghin cu s ri t do ca cc vt

1 . Nhng c im ca chuyn ng ri t do

a) Phng ca chuyn ng ri t do l phng
thng ng (phng ca dy di).  

b) Chiu ca chuyn ng ri t do l chiu t trn
xung di.

c)  Chuyn ng ri t do l chuyn ng thng
nhanh dn u.

d) Cng thc tnh vn tc

Nu cho vt ri t do, khng c vn tc u (th nh
cho ri) th cng thc tnh vn tc ca vt ri t do l :

(4.1 )

trong  g l gia tc ca chuyn ng ri t do,  gi

tt l gia tc ri t do.

e)  Cng thc tnh qung ng i c ca vt ri
t do :

(4.2)

trong  s l qung ng i c, cn t l thi gian ri.

2. Gia tc ri t do

C nhiu phng php o gia tc ri t do.  Thc
nghim chng t rng :

Ti mt ni nht nh trn Tri t v  gn
mt t, cc vt u ri t do vi cng mt gia tc g.

Tuy nhin,   nhng v  khc nhau, gia tc ri
t do s khc nhau.

a cc,  g ln nht :  g 9,8324 m/s2.  xch
o, g nh nht :  g 9,7805 m/s2.

H Ni,  g 9,7872 m/s2.  Thnh ph
H Ch Minh, g 9,7867 m/s2.

Nu khng i hi  chnh xc cao,  ta c th
ly g 9,8  m/s2 hoc g 10 m/s2.

21
2

s gt=

v = gt

C3
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Phng php chp nh hot nghim

V chuyn ng ri t do xy ra
rt nhanh nn vic o thi gian ri l
rt kh khn.  Ngi ta thng dng
phng php chp nh hot nghim
 nghin cu s ri t do.

Mt hn bi sn trng c th ri
trc mt ci thc t thng ng
trong mt phng ti.  Mt my nh
dng  chp nh hn bi trong sut
thi gian ri.  Hn bi c chiu sng
bi nhng chp sng xy ra cch nhau
nhng khong thi gian bng nhau.

Kt qu l ta s thu c nh ca
hn bi  mt lot v tr cch nhau
nhng khong thi gian ri bng
nhau.  Hnh 4.3,  khong thi gian 

ny l giy.  

Da vo nh hot nghim ta c
th chng minh s ri t do l mt
chuyn ng thng nhanh dn u.

1
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Phi  lm th nghim no 
xc nhn iu  khng nh  ny ?
C3

Hnh 4.3. nh ca
hn bi  nhng v tr
cch nhau nhng
khong thi gian ri
bng nhau.



1 . Yu t no nh hng n s ri  nhanh,
chm ca cc vt khc nhau trong khng kh ?

2. Nu loi  b c nh hng ca khng  kh th
cc vt s ri  nh th no ?

3. S ri  t do l g ?

4. Nu cc c im ca s ri  t do.

5. Trong  trng hp no cc vt ri  t do vi
cng  mt gia tc g ?

6. Vit cc cng  thc tnh  vn  tc v qung
ng i  c ca vt ri  t do.

7.  Chuyn ng ca vt no di  y s
c coi  l ri  t do nu c th ri  ?

A.  Mt ci  l cy rng.

B.  Mt si  ch.

C Mt chic khn tay.

D.  Mt mu phn.  

8. Chuyn ng no di  y c th coi  nh l
chuyn ng ri  t do ?

A.  Chuyn ng  ca mt hn  si  c nm
ln cao.

B.  Chuyn ng ca mt hn  si  c nm
theo phng nm ngang.

C.  Chuyn  ng ca mt hn  si  c nm
theo phng xin  gc.

D.  Chuyn ng  ca mt hn  si  c th ri
xung.

9. Th mt hn  t  cao h xung t.  Hn 
ri  trong 1  s.  Nu th hn   t  cao 4 h

xung t th hn  s ri  trong bao lu ?

A.  4  s ; B.  2  s ;

C.  ; D.  Mt p s khc.

1 0. Mt vt nng ri  t  cao 20 m xung t.
Tnh  thi  g ian  ri  v vn  tc ca vt khi  chm
t.  Ly g = 1 0 m/s2.  

11 .  Th mt hn   ri  t ming  mt ci  hang
su xung n y.  Sau  4 s k t lc bt u
th th nghe ting  hn   chm vo y.  Tnh
chiu  su  ca hang.  Bit vn  tc truyn  m
trong khng kh l 330 m/s.  Ly g = 9,8 m/s2.

1 2. Th mt hn  si  t trn  gc cao xung t.
Trong giy cui  cng hn si  ri  c qung
ng 1 5 m.  Tnh   cao ca im t  bt
u  th hn  si.  Ly g = 1 0 m/s2.

2 s
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S ri t do l s ri ch di tc dng ca trng lc.

Trong trng hp c th b qua nh hng ca cc yu t khc ln vt ri,  ta c
th coi s ri ca vt nh l s ri t do.

Chuyn ng ri t do l chuyn ng thng nhanh dn u theo phng thng
ng, chiu t trn xung di.

Ti mt ni nht nh trn Tri t v  gn mt t,  mi vt u ri t do vi cng
gia tc g.

Gia tc ri t do  cc v  khc nhau trn Tri t th  khc nhau.  Ngi ta thng
ly g 9,8 m/s2 hoc g 1 0 m/s2.

Cu hi v bi  tp



Phng php thc nghim

Phng php thc nghim l phng php m ngi  ta thng dng  thit l p cc nh  l ut
vt l  m ta gi  l  cc nh  lut thc nghim .  Chng hn,  khi  cha bit r nguyn  nhn  ca
chuyn  ng ri  t do,  vic nghin  cu  quy lut bin  i  ca gia tc ri  t do bng thc
nghim c tin  hnh  theo tinh  thn  ca phng php thc nghim.

Thot tin,  cn  c vo cc kt qu quan st,  cc kinh  nghim hng ngy hoc cc th
nghim s b. . .    ra mt gi thuyt ban  u .  Trong bi  ny,  gi thuyt ban  u  l  vt nng
ri  nhanh  hn  vt nh.

Tip theo,  phi  lm nhiu  th nghim  xc nhn  hay bc b gi thuyt ban  u.  Cc th
nghim ny phi  c tnh  thuyt phc,  ngha l  phi  xem xt   mi  trng hp,  mi  kha cnh
v phi  a n  mt kt l un  chc chn.  Nu  gi thuyt ny c xc nhn  th n tr thnh
mt nh  l ut thc nghim. Trong bi  ny,  ta lm 4 th nghim v thu  c nhiu  kt qu mu
thun  vi  gi thuyt ban  u,  nn  gi thuyt ny  b  bc b.

Trong trng hp gi thuyt ban  u  b  bc b,  ta phi  phn  tch  kt qu th nghim  
ra mt gi thuyt khc.  Trong bi  ny,  ta thy khng th ni  vt nng ri  nhanh  hn  vt nh
c.  Th th phi  gii  thch  h in  tng hn  si  ri  nhanh  hn  t giy nh th no ?  Phi  
ra gi thuyt no  n ph  hp vi  kt qu ca c 4 th nghim ?  Ta ngh n  nh  hng ca
khng kh l n  s ri  ca cc vt.  T  ta  ra mt gi thuyt mi  :  nu  loi  b c nh
hng ca khng kh th c l cc vt s ri  nhanh  nh nhau.

Tuy gi thuyt mi  c th gii  thch  c cc kt qu ca tt c cc th nghim  lm,
nhng phi  tin  hnh   thm mt lot th nghim khc  kim tra tnh  ng n  ca gi thuyt
mi .  Trong bi  ny,  th nghim ng N iu-tn  v th nghim ca Ga-l i -l  thp nghing thnh
Pi-da ng vai  tr cc th nghim kim tra.  C nh th cho n  khi  xy dng c mt nh
lut thc nghim.

Cui  cng,  phi  p dng nh  l ut ny vo nhiu  tnh  hung mi  khc nhau   tm ra gii
hn  p dng ca n.  Chng hn,  quy lut ri  t do khng th p dng cho cc vt  trong con
tu  v  tr  bay quanh  Tri  t hoc cho cc phn  t trong mt khi  kh.

Em c bit ?

28



i  - nh ngha

1 . Chuyn ng trn

Chuyn ng trn l chuyn ng c qu o l
mt ng trn.

V d : Khi chic u quay quay trn,  qu o ca
im treo cc gh ngi trn chic u quay l nhng
ng trn c tm nm trn trc quay (Hnh 5.1 ).

2. Tc  trung bnh trong chuyn ng trn

Tng t nh trong chuyn ng thng, ta nh ngha
tc  trung bnh trong chuyn ng trn nh sau :

3. Chuyn ng trn u

Chuyn ng trn u l chuyn ng c qu o
trn v c tc  trung bnh trn mi cung trn l
nh nhau.  (Hnh 5.2). C1

29

chuyn ng trn u
Chuyn ng ca im u mt chic kim giy ng h v im u mt cnh qut my c
nhng im g ging nhau v khc nhau ?

Hy nu  mt vi  v d  v
chuyn ng trn  u.
C1

Hnh 5.1

Hnh 5.2

Tc 
=

trung bnh

 di cung trn m vt i c
----------------------------------------------------------------------

Thi gian chuyn ng



II  - tc  di  v tc  gc

1 . Tc  di

Gi s l  di ca cung trn m vt i c t im
M n im M trong khong thi gian rt ngn t.
Khong thi gian ny phi chn ngn n mc c th
coi cung trn nh mt on thng. Ta gi thng s :

(5.1 )

l tc  di ca vt ti im M.  Tc  di chnh l 
ln ca vn tc tc thi trong chuyn ng trn u.

Trong chuyn ng trn u th s lun lun t l
vi t,  nn v l mt i lng khng i v bng tc
 trung bnh ca vt.  Trong chuyn ng trn u,
tc  di ca vt khng i.

2. Vect vn tc trong chuyn ng trn u

Trong iu kin cung trn c  di rt nh, c th
coi nh mt on thng, ngi ta dng mt vect

va  ch qung ng i c, va  ch
hng chuyn ng.  gi l vect  di. Khi
, vn tc s c biu din bng vect vn tc,
cng phng, cng chiu vi vect  di :

V trng vi mt on cung trn ti M nn
n nm dc theo tip tuyn vi ng trn qu o
ti M.  cng hng vi nn n cng nm theo
tip tuyn ti M (Hnh 5.3).

Vect vn tc trong chuyn ng trn u lun
c phng tip tuyn vi ng trn qu o.  

3. Tc  gc. Chu k.  Tn s

a) nh ngha

Gi O l tm v r l bn knh ca ng trn qu o.
M l v tr tc thi ca vt chuyn ng.  Khi vt i
c mt cung trong khong thi gian t th bn
knh OM quay c gc  (Hnh 5.4).

s

sv

s

s

t


=


v

s
s

C2

s

t


=


v
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Hnh 5.3

Hnh 5.4

Khi nim tc  gc ch ni ln
s quay nhanh hay chm ca bn
knh OM.

Mt chic xe p chuyn
ng u  trn  mt ng trn
bn knh  1 00 m.  Xe chy mt
vng ht 2  pht.  Tnh  tc  di
ca xe.

C2



Thng s :

(5.2)

gi l tc  gc ca chuyn ng trn. Trong
chuyn ng trn u th gc  tng t l thun
vi thi gian t,  nn tc  gc  lun khng i.

Tc  gc ca chuyn ng trn l i lng
o bng gc m bn knh OM qut c trong
mt n v thi gian.  Tc  gc ca chuyn ng
trn u l i lng khng i.

b) n v o tc  gc

Nu gc  o bng n v raian, thi gian t o
bng n v giy th tc  gc  o bng n v
raian trn giy (vit tt l rad/s).

c) Chu k 

Chu k T ca chuyn ng trn u l thi
gian  vt i c mt vng.

Cng thc lin h gia tc  gc  v chu k T :

(5.3)

n v chu k l giy (s).

d) Tn s

Tn s f ca chuyn ng trn u l s vng
m vt i c trong 1  giy.

Cng thc lin h gia chu k v tn s :

(5.4)

n v ca tn s l vng trn giy (vng/s)  hoc
hc (Hz).  

e)  Cng thc lin h gia tc  di v tc  gc

Ta  bit,  trong hnh trn th :
 di cung = bn knh  gc  tm chn cung.  Nh
vy, ta c :  s = r ,  vi  o bng raian.

T h thc trn,  suy ra :

hay (5.5)

C6

v = r

 
=

 

s
r

t t
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C loi  ng h treo tng
m kim giy quay u  l in  tc.
Hy tnh  tc  gc ca kim giy
trong ng h ny.

C3

Hy chng  minh  cng  thc
(5.3).
C4

Hy chng minh  cng thc
(5.4).
C5

Hy tnh tc  gc ca

chic xe p trong cu .C2

C6



iii  - gia tc hng tm

1 . Hng ca vect gia tc trong chuyn ng 
trn u

 xt gia tc ca vt ti im I (Hnh 5.5), ta kho
st s bin i vect vn tc ca vt khi n
chuyn ng trong khong thi gian rt ngn t t
im M1  n im M2 trn cung ng trn c trung
im l I.  Hai vect vn tc ti cc im

M1  v M2 c  di bng nhau, nhng c hng
khc nhau v chng ln lt vung gc vi cc bn
knh OM1 v OM2.

Nu tnh tin hai vect n im I,  ta 

s tm c vect biu din s thay i hng
ca vn tc (Hnh 5.5)  :  

hay 

V cung rt nh v vt chuyn ng trn
u, nn ta c th coi hai im M1 v M2 gn nh
trng nhau ti I v vect biu din s thay i
ca vn tc trn on ng M1M2 ny.

C th chng minh vect lun lun nm dc
theo bn knh v hng vo tm O ca qu o.

Vect gia tc ca chuyn ng trn u cng
c xc nh bng cng thc (3.1b) :

Vect cng hng vi vect nn n cng
nm dc theo bn knh v hng vo tm (Hnh
5.6).  Do  ngi ta gi gia tc trong chuyn ng
trn u l gia tc hng tm v k hiu l .hta

va

a
t


=



v

a

v

v

1 2M M

2 1
 = v v v

1 2
+  =v v v

v

1 2
vv v

1 2
vv v

v
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Cn c vo hai tam gic ng dng
Iv1v2 v OM1M2 trn Hnh 5.5, ta c :

,  suy ra :

V d :

Mt v tinh nhn to chuyn ng
trn u quanh Tri t trn mt
qu o c tm l tm Tri t v c
bn knh 7  000 km.  Tc  di ca
v tinh l 7,57 km/s.  Tnh gia tc
hng tm ca v tinh.

Gii :
3 2

2
ht 3

(7, 57.10 )
8, 2 m / s .

7 000.10
= a

2

ht




a

t r

v v

= =

2



t

r

v

v =

1 2

1

 M M t

OM r

v v

v

=

Hnh 5.6

Hnh 5.5

<< 



Trong chuyn ng trn u,  vn tc tuy c 
ln khng i,  nhng hng lun thay i,  nn
chuyn ng ny c gia tc.  Gia tc trong chuyn
ng trn u lun hng vo tm ca qu o
nn gi l gia tc hng tm.

2.  ln ca gia tc hng tm

Cng thc tnh gia tc hng tm l :

(5.6)

C7

2

ht =a

r

v
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Hy chng minh cng thc :

aht = r
2 (5.7)

C7

Chuyn ng trn u l chuyn ng c cc c im :

Qu o l mt ng trn ;

Tc  trung bnh trn mi cung trn l nh nhau.

Vect vn tc ca vt chuyn ng trn u c :

phng tip tuyn vi ng trn qu o ;

 ln (tc  di) :  v = 

Tc  gc :   = ;   l gc m bn knh ni t tm n vt qut c trong

thi gian t.  n v tc  gc l rad/s.

Cng thc lin h gia tc  di v tc  gc :  v = r.

Chu k ca chuyn ng trn u l thi gian  vt i c mt vng.

Cng thc lin h gia chu k v tc  gc :

Tn s ca chuyn ng trn u l s vng m vt i c trong 1  giy. n v tn
s l vng/s hoc hc (Hz).

Cng thc lin h gia chu k v tn s :

Gia tc trong chuyn ng trn u lun hng vo tm qu o v c  ln l :  

aht = = r 2v
2

r

1
=f

T

2
=T





t







.

s

t







1 .  Chuyn ng trn  u  l g ?  

2. Nu nhng c im ca vect vn  tc ca
chuyn ng trn  u.

3. Tc  gc l g ?  Tc  gc c xc nh
nh th no ?

4. Vit cng thc l in  h gia tc  di  v tc
 gc trong chuyn ng  trn  u.

5.  Chu k ca chuyn ng trn  u  l g ?  Vit
cng thc l in  h gia chu  k v tc  gc.

6. Tn s ca chuyn ng trn  u  l g ?  Vit
cng thc l in  h gia chu  k v tn  s.

7. Nu nhng c im v vit cng thc tnh
gia tc trong chuyn ng trn  u.

8. Chuyn ng  ca vt no di  y l chuyn
ng trn  u  ?

A.  Chuyn  ng ca mt con  lc ng h.

B.  Chuyn  ng ca mt mt xch  xe p.

C.  Chuyn  ng ca ci  u  van xe p i
vi  ngi  ngi  trn  xe,  xe chy u.

D.  Chuyn  ng ca ci  u  van xe p i
vi  mt ng,  xe chy u.

9. Cu no ng  ?

A.  Tc  di  ca chuyn ng trn  u  ph
thuc vo bn  knh  qu o.

B.  Tc  gc ca chuyn  ng trn  u  ph
thuc vo bn knh  qu o.
C.  Vi  v v cho trc,  gia tc hng tm
ph thuc vo bn knh  qu o.  
D.  C ba i  lng trn  khng ph  thuc vo
bn knh  qu o.

1 0. Ch ra cu  sai.  

Chuyn ng  trn  u  c cc c im sau  :

A.  Qu o l ng trn  ;
B.  Vect vn  tc khng i  ;
C.  Tc  gc khng i  ;
D.  Vect gia tc lun  hng vo tm.

11 . Mt qut my quay vi  tn  s 400 vng/pht.
Cnh  qut di  0,8 m.  Tnh  tc  di  v tc 
gc ca mt im  u  cnh qut.

1 2. Bnh xe p c ng knh  0,66 m.  Xe p
chuyn ng  thng u  vi  vn  tc 1 2 km/h.
Tnh  tc  di  v tc  gc ca mt im
trn  vnh bnh i  vi  ngi  ngi  trn  xe.

13. Mt ng h treo tng c kim pht di 1 0 cm v
kim gi di 8 cm. Cho rng cc kim quay u. Tnh
tc  di v tc  gc ca im u hai kim.

14. Mt im nm trn vnh ngoi ca mt lp xe my
cch trc bnh xe 30 cm. Xe chuyn ng thng
u.  Hi bnh xe quay bao nhiu vng th s ch trn
ng h tc  ca xe s nhy mt s ng vi 1  km.

1 5. Mt chic tu  thu neo ti  mt im trn
ng xch  o.  Hy tnh  tc  gc v tc 
di  ca tu  i  vi  trc quay ca Tri  t.  Bit
bn knh  ca Tri  t l 6 400 km.

34
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i  - tnh tng i ca chuyn ng

1 . Tnh tng i ca qu o

Mt ngi ngi trn xe p v mt ngi ng bn
ng cng quan st chuyn ng ca ci u van
bnh trc xe p ang chy.  Ngi ng bn ng
thy chic u van chuyn ng theo mt ng
cong lc ln cao, lc xung thp (Hnh 6.1 ).   

Hnh dng qu o ca chuyn ng trong cc
h quy chiu khc nhau th khc nhau - qu o
c tnh tng i.

2. Tnh tng i ca vn tc

Mt hnh khch ang ngi yn trong mt toa tu
chuyn ng vi vn tc 40 km/h.  i vi toa tu
th vn tc ca ngi  bng khng (ngi y ngi
yn).  i vi ngi ng di ng th hnh
khch  ang chuyn ng vi vn tc 40 km/h
cng vi toa tu.  

Nh vy,  vn tc ca vt chuyn ng i vi
cc h quy chiu khc nhau th khc nhau.  Vn
tc c tnh tng i.

C2

C1

Tnh tng i ca
chuyn ng
cng thc cng vn tc

Mt din vin xic ng trn lng mt con nga ang phi,  tay quay tt mt ci  gy,   hai  u  c
hai  ngn uc.  i  vi  din vin  th hai  ngn uc chuyn ng trn.  Cn i  vi  khn gi
th sao ?

Hnh 6.1

Ngi  ngi  trn  xe s thy
u van chuyn ng theo qu
o nh th no quanh  trc
bnh xe ?

C1

Nu mt v d  khc v tnh
tng i  ca vn tc.
C2
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ii  - cng thc cng vn tc

1 . H quy chiu ng yn v h quy chiu
chuyn ng

Mt chic thuyn ang chy trn mt dng sng.
Ta s xt chuyn ng ca thuyn trong hai h
quy chiu :

H quy chiu (xOy)  gn vi b coi nh h quy
chiu ng yn (Hnh 6.2a).

H quy chiu (xOy) gn vi mt vt tri theo
dng nc l h quy chiu chuyn ng (Hnh 6.2b).

2. Cng thc cng vn tc

a) Trng hp cc vn tc cng phng cng chiu

Thuyn chy xui dng nc.

Gi l vn tc ca thuyn i vi b,  tc l
i vi h quy chiu ng yn.  Vn tc ny gi l
vn tc tuyt i.

Gi l vn tc ca thuyn i vi nc, tc
l i vi h quy chiu chuyn ng.  Vn tc ny
gi l vn tc tng i.

Gi l vn tc ca nc i vi b.   l vn
tc ca h quy chiu chuyn ng so vi h quy chiu
ng yn.  Vn tc ny gi l vn tc ko theo.

D dng thy rng :  (Hnh 6.3).

H thc ny c th vit di dng :

(6.1 )

Trong  :  s 1  ng vi vt chuyn ng ;  s 2
ng vi h quy chiu chuyn ng ;  s 3  ng vi h
quy chiu ng yn.

1, 3 1, 2 2, 3= +v v v

tb tn nb= +v v v

nbv

tnv

tbv

36

Hnh 6.2

a)

b)

V d : nu 

th tn 28 km / h.=vtb 30 km / h=v

nb 2 km / h,=v

Hnh 6.3
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b) Trng hp vn tc tng i cng phng,
ngc chiu vi vn tc ko theo

Thuyn chy ngc dng nc.  Vect vn tc
tng i s cng phng, ngc chiu vi vect 

vn tc ko theo (Hnh 6.4).  

V  ln,  r rng l vn tc ca thuyn i vi
nc phi tr i vn tc chy ca dng nc mi
thnh vn tc ca thuyn i vi b :

|v tb| = |v tn|  |vnb|

Tuy nhin,  di dng vect,  ta vn phi vit :

( l tng ca hai vect cng phng, ngc 

chiu) 

Nh vy cng thc (6.1) c tnh tng qut.   l
cng thc cng vn tc.  Vect vn tc tuyt i bng
tng vect ca vn tc tng i v vn tc ko theo.

C3
tbv

tb tn nb= +v v v

nbv

tnv

Mt con  thuyn chy ngc
dng nc i  c 20 km trong
1  gi ;  nc chy vi  vn  tc
2 km/h.  Tnh  vn tc ca thuyn
i  vi  nc.

C3

Hnh 6.4

Qu o v vn tc ca cng mt vt chuyn ng i vi cc h quy chiu khc
nhau th khc nhau.

Cng thc cng vn tc :  Vect vn tc tuyt i bng tng vect ca vn tc tng
i v vn tc ko theo :  .

Vn tc tuyt i l vn tc ca vt i vi h quy chiu ng yn ;  vn tc tng
i l vn tc ca vt i vi h quy chiu chuyn ng ;  vn tc ko theo l vn
tc ca h quy chiu chuyn ng i vi h quy chiu ng yn.

v
2, 3

+v
1 , 2

=v
1 , 3

1 . Nu mt v d  v tnh  tng i  ca qu o
ca chuyn ng.

2. Nu mt v d  v tnh  tng i  ca vn  tc
ca chuyn ng.

3. Trnh  by cng thc cng vn  tc trong trng
hp cc chuyn ng  cng phng,  cng
chiu  (cng  phng v ngc chiu).

4. Chn cu  khng  nh  ng.
ng  Tri  t,  ta s thy

Cu hi v bi  tp
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A.  Mt Tri  ng  yn,  Tri  t quay quanh
Mt Tri,  Mt Trng quay quanh Tri  t.

B.  Mt Tri  v Tri  t ng yn,  Mt Trng
quay quanh Tri  t.

C.  Mt Tri  ng yn,  Tri  t v Mt Trng
quay quanh Mt Tri.

D.   Tri  t ng yn,  Mt Tri  v Mt Trng
quay quanh Tri  t.

5. Mt chic thuyn bum chy ngc dng
sng,  sau  1  g i i  c 1 0 km.  Mt khc 
g tri  theo dng  sng,  sau  1  pht tri  c 

.  Vn tc ca thuyn bum so vi  

nc bng bao nhiu  ?

A.  8 km/h. B.  1 0 km/h.

C.  1 2 km/h. D.  Mt p s khc.

6. Mt hnh khch ngi  trong  toa tu  H,  nhn
qua ca s thy toa tu  N bn cnh v gch
lt sn  ga u  chuyn  ng nh nhau.  Hi
toa tu  no chy ?

A.  Tu  H ng yn,  tu  N chy.

B.  Tu  H chy,  tu  N ng yn.

C.  C hai  tu  u  chy.

D.  Cc cu  A,  B,  C u  khng ng.

7. Mt  t A chy u  trn  mt ng thng  vi
vn tc 40 km/h.  Mt  t B ui  theo  t A
vi  vn  tc 60 km/h.  Xc nh  vn  tc ca 
t B i  vi   t A v ca  t A i  vi   t B.

8. A ngi trn mt toa tu chuyn ng vi vn tc
1 5 km/h ang ri ga.  B ngi trn mt toa tu
khc chuyn ng vi vn tc 1 0 km/h ang i
ngc chiu vo ga.  Hai ng tu song song
vi nhau.  Tnh vn tc ca B i vi A.

1 00
m

3

Vn tc nh sng

Mt  t ang chy vi  vn  tc v th bt n
pha (Hnh  6.5).  i  vi  ngi  l i  xe,  nh  sng
truyn  i  vi  vn  tc c (c = 3 .1 08 m/s).  i  vi
ngi  ng bn  l ng th c l  nh  sng s
c vn  tc c + v .

Khng u.  Cn  c vo cc th nghim rt
chnh  xc m nhiu  nh bc hc li  l c 
tin  hnh  vo cui  th k  XIX  nghin  cu
s truyn  nh  sng trong cc mi  trng,
Anh-xtanh  (Einstein)   i  n  kt lun  l ,  vn
tc nh  sng i  vi  mi  h quy chiu  khc
nhau  l nh nhau  v u  bng c.

Cng thc cng vn  tc m ta hc  y
khng ng cho trng hp cc vt chuyn
ng vi  vn  tc rt ln  (so snh  c vi  vn
tc nh  sng).  Cc em s bit r iu  ny
trong Thuyt tng i  ca Anh-xtanh  (1 905).

Em c bit ?

Hnh 6.5
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I  - Php o cc i  lng vt l.  h n v  SI  

1 . Php o cc i lng vt l 

Ta dng mt ci cn  o khi lng mt vt.  Ci cn l mt
dng c o, v php o khi lng ca vt thc cht l php so
snh khi lng ca n vi khi lng ca cc qu cn, l nhng
mu vt c quy c c khi lng bng mt n v (1  gam,
1  kilgam...) hoc bng bi s nguyn ln n v khi lng. Vy :

Php o mt i lng vt l l php so snh n vi i lng

cng loi c quy c lm n v.

Cng c  thc hin vic so snh ni trn gi l dng c o,
php so snh trc tip thng qua dng c o gi l php o trc tip.

Nhiu i lng vt l c th o trc tip nh  di,  khi
lng, thi gian,. . .  trong khi nhng i lng vt l khc nh gia
tc,  khi lng ring, th tch.. .  khng c sn dng c o  o
trc tip,  nhng c th xc nh thng qua mt cng thc
lin h vi cc i lng o trc tip.  V d : gia tc ri t do g

c th xc nh theo cng thc ,  thng qua hai php o 

trc tip l php o  di qung ng i c s v thi gian

ri t.  Php o nh th gi l php o gin tip.

=
2

2s
g

t

Sai s ca php o cc
I lng vt l

Khi  nghin cu cc hin tng t nhin,  trong Vt l  hc ngi  ta thng dng phng php thc
nghim :   tin hnh php o cc i  lng vt l  c trng cho hin tng,  xc nh mi  l in  h
gia chng,  t  rt ra quy lut vt l .

 thc hin cc php o,  ta phi  c cc dng c  o.  Tuy nhin trong thc t,  hu  nh khng
mt dng c  o no,  khng mt php o no c th cho ta gi tr  ng ca i  lng cn o.  Cc
kt qu thu c ch l gn ng.

V sao vy ?  iu  ny c mu thun hay khng vi  quan nim cho rng vt l  l mt mn khoa
hc chnh xc ?   tr li  cu  hi  ny,  trc ht ta cn lm r khi  nim :  php o cc i  lng
vt l  l g ?  V sao c s sai  lch gia gi tr  ng ca i  lng cn o v kt qu o ?  T 
xc nh  kt qu v nh gi c  chnh xc ca php o.



2. n v o

Mt h thng cc n v o cc i lng vt l 
c quy nh thng nht p dng ti nhiu nc
trn th gii,  trong  c Vit Nam, gi l h SI
(Systme International).  

II  - Sai  s  php o 

1 . Sai s h thng

Gi s mt vt c  di thc l l = 32,7 mm.  Dng
mt thc c  chia nh nht 1  milimt  o l,  ta
ch c th xc nh c l c gi tr nm trong
khong gia 32 mm v 33  mm, cn phn l khng
th c c trn thc o.  S sai lch ny,  do
chnh c im cu to ca dng c o gy ra,  gi
l sai s dng c.

Sai s dng c l khng th trnh khi, thm ch
n cn tng ln khi im 0 ban u b lch i, m ta
s sut trc khi o khng hiu chnh li (Hnh 7.2).
Kt qu l gi tr thu c lun ln hn, hoc nh hn
gi tr ng ca i lng cn o.  Sai lch do nhng
nguyn nhn trn gy ra gi l sai s h thng.

2. Sai s ngu nhin

Lp li php o thi gian ri t do ca cng  mt
vt gia hai im A,  B ta nhn c cc gi tr khc
nhau.  S sai lch ny khng c nguyn nhn r rng,
c th do hn ch v kh nng gic quan ca con
ngi dn n thao tc o khng chun, hoc do iu
kin lm th nghim khng n nh, chu tc ng ca
cc yu t ngu nhin bn ngoi...  Sai s gy ra trong
trng hp ny gi l sai s ngu nhin.

C1

40

H SI quy nh 7 n v c bn,  l :

n v  di :   mt (m)

n v thi gian :  giy (s)

n v khi lng :  kilgam (kg)

n v nhit  :   kenvin (K)

n v cng  dng in :  ampe (A)

n v cng  sng :  canla (Cd)

n v  lng cht :  mol (mol)

Ngoi 7 n v c bn, cc n v
khc l nhng n v dn xut, c
suy ra t cc n v c bn theo mt
cng thc.  V d : n v lc F l
niutn (N), c nh ngha :

1  N = 1  kg.m/s2

Em hy cho bit gi tr  nhit
 ch trn  nhit k  Hnh  7.1
bng bao nhiu  ?

C1

Hnh 7.1

Hnh 7.2.   lch im 0 ban u
ca vn k gy ra sai s h thng.



3. Gi tr trung bnh

Sai s ngu nhin lm cho kt qu php o tr nn km tin cy.
 khc phc ngi ta lp li php o nhiu ln.  Khi o n ln
cng mt i lng A,  ta nhn c cc gi tr khc nhau :
A1 ,  A2,  An.  

Gi tr trung bnh c tnh theo cng thc :

(7.1 )

l gi tr gn ng nht vi gi tr thc ca i lng A.

4. Cch xc nh sai s ca php o

a)  Tr tuyt i ca hiu s gia gi tr trung bnh v gi tr ca
mi ln o gi l sai s tuyt i ng vi ln o .

; ;          (7.2)

Sai s tuyt i trung bnh ca n ln o c tnh theo cng thc :

( 7.3)

Gi tr xc nh theo (7.3)   l sai s ngu nhin.  Nh
vy,  xc nh sai s ngu nhin ta phi o nhiu ln.  Trong
trng hp khng cho php thc hin php o nhiu ln (n < 5),
ngi ta khng tnh sai s ngu nhin bng cch ly trung bnh
(7.3),  m chn gi tr ln nht (A)max trong s cc sai s tuyt
i thu c t  (7.2).

Ch  rng, trong (7.2) cc k hiu A1 , A2,...  c dng  ch
cc sai s tuyt i ;  chng l nhng i lng khng m. Cn
phn bit cc i lng  vi cc gia s thng dng trong i s :

Ai = A Ai

Gia s c th dng hoc m.

b) Sai s tuyt i ca php o l tng sai s ngu nhin v 
sai s dng c :

( 7.4)' =  + A A A

iA

A

1 2 n  


+ + ... +

=

A A A
A

n

3 3A A A = 2 2A A A = 1 1A A A = 

1 2 n. . .+ +
=

A A A
A

n
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Ch  :

Sai s h thng
do lch im 0 ban
u l loi sai s cn
phi loi tr,  bng
cch hiu chnh
chnh  xc im 0
ban u ca dng c
o trc khi tin
hnh o.

Sai st :  trong
khi o,  cn c th
mc phi sai st.  Do
li sai st,  kt qu
nhn c khc xa
gi tr thc.  Trong
trng hp nghi ng
c sai st,  cn phi
o li v loi b gi
tr sai st.



trong  sai s dng c A thng thng c th ly bng na
hoc mt  chia nh nht trn dng c.  Trong mt s dng
c o c cu to phc tp,  v d ng h o in a nng hin
s,  sai s dng c c tnh theo mt cng thc do nh sn
xut quy nh.

5. Cch vit kt qu o 

Kt qu o i lng A khng cho di dng mt con s,  m cho
di dng mt khong gi tr,  trong  chc chn c cha gi tr
thc ca i lng A :

 A)   A  ( + A)    

Ngi ta din t kt qu trn bng cch vit :

(7.5)

Ch  :  Sai s tuyt i ca php o A thu c t php tnh
sai s thng ch c vit n mt hoc ti a l hai ch s c
ngha,  cn gi tr trung bnh c vit n bc thp phn
tng ng.  Cc ch s c ngha l tt c cc ch  s c trong con
s, tnh t tri sang phi,  k t ch s khc 0 u tin.  V d :
php o  di qung ng i c s cho gi tr trung bnh

= 1 ,36832 m, vi sai s php o tnh c l s = 0,0031  m, 

th kt qu o c vit, vi ly mt ch s c ngha, nh sau :

s = (1 ,368 0,003)  m

6. Sai s t  i 

Sai s t i A ca php o l t s gia sai s tuyt i v gi
tr trung bnh ca i lng cn o,  tnh bng phn trm :

(7.6)

Sai s t i cng nh th php o cng chnh xc.

7. Cch xc nh sai s ca php o gin tip

 xc nh sai s ca php o gin tip,  ta c th vn dng
quy tc sau y :

a) Sai s tuyt i ca mt tng hay hiu th bng tng cc
sai s tuyt i ca cc s hng.

100%


= 
A

A
A





s

s

A

A A A= 

A(A
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b) Sai s t i ca mt tch hay thng th bng tng cc sai s
t  i ca cc tha s.

V d : Gi s F l i lng o gin tip,  cn X,  Y,  Z l nhng
i lng o trc  tip.

Nu   F = X+ Y  Z th F =  X+ Y+ Z

Nu   th    F =  X+ Y+ Z

Nu trong cng thc vt l xc nh i lng o gin tip c 
cha cc hng s (v d :  ,  e,) th hng s phi c ly gn
ng n s l thp phn sao cho sai s t i do php ly gn 

ng gy ra c th b qua, ngha l n phi nh hn tng

cc sai s t i c mt trong cng cng thc tnh.  

V d : Xc nh din tch mt mt trn thng qua php o 

trc tip ng knh d ca n :  Bit  d= 50,6 0,1  mm.

Sai s t i ca php o i lng S tnh bng :

Trong trng hp ny, phi ly  = 3,142  cho <  0,04%.

Nu cng thc xc nh i lng o gin tip tng i phc 
tp v cc dng c o trc tip c  chnh xc tng i cao,
sai s php o ch yu gy bi cc yu t ngu nhin,  th ngi
ta thng b qua sai s dng c.  i lng o gin tip c
tnh cho mi ln o,  sau  ly trung bnh v tnh sai s ngu
nhin trung bnh nh trong cc cng thc (7.1 ),  (7.2)  v (7.3).







2
0, 4%

   
= + = +

S d

S d

 

 


2

.
4

d
S


=

1

10

Y
F X

Z
=
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Php o mt i lng vt l l php so snh n vi i lng cng loi c
quy c lm n v.

Php so snh trc tip nh dng c o gi l php o trc tip.

Php xc nh mt i lng vt l thng qua mt cng thc lin h vi cc i lng
o trc tip, gi l php o gin tip.

Gi tr trung bnh khi o nhiu ln mt i lng A : ,  l
gi tr gn ng nht vi gi tr thc ca i lng A.  

Sai s tuyt i  ng vi mi ln o :

A1 = |A - A1 | ;  A2 = |A - A2 | ;  A3 = |A - A3 | . . .

1 2 n
+ + ... +

=
A A A

A
n
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Dng mt ng h o thi  gian  c  chia nh
nht 0,001  s  o n ln  thi  gian  ri  t do ca
mt vt bt u  t im A (vA = 0)  n im

B,  kt qu cho trong Bng  7.1 .

1 . Hy tnh  thi  gian  ri  trung bnh,  sai  s ngu
nhin,  sai  s dng  c  v sai  s php o thi
gian.  Php o ny l trc tip hay gin  tip ?
Nu ch o 3 ln  (n = 3)  th kt qu o bng
bao nhiu  ?

2. Dng mt thc mil imt o 5 ln  khong  cch
s gia hai  im A,  B u cho mt gi tr  nh
nhau  bng 798 mm.  Tnh  sai  s php o ny
v vit kt qu o.

3. Cho cng thc tnh  vn  tc ti  B :

v gia tc ri  t do :  .

Da vo cc kt qu o  trn  v cc quy tc
tnh  sai  s i  lng  o gin  tip,  hy tnh
v,  g, v, g, v,  g v vit cc kt qu

cui cng.

2

2
=

s
g

t

2
=

s
v

t

Sai s ngu nhin l sai s tuyt i trung bnh ca n ln o :

Sai s dng c A  c th ly bng na hoc mt  chia nh nht trn dng c. 

Kt qu o i lng A c vit di dng :  ,  trong  A l tng ca 

sai s ngu nhin v sai s dng c : ,  c ly ti a n hai ch s 
c ngha,  cn c vit  n bc thp phn tng ng.

Sai s t  i A ca php o l t  s gia sai s tuyt i v gi tr trung bnh ca 

i lng o, tnh bng phn trm : A = 

Sai s ca php o gin tip, c xc nh theo cc quy tc :

Sai s tuyt i ca mt tng hay hiu th bng tng cc sai s tuyt i ca cc s hng ;

Sai s t i ca mt tch hay thng th bng tng cc sai s t  i ca cc tha s.

.1 00%.
A

A

D

A

= A A A'D D  D

A =  A A D

1 2 n
+ + ... +

=
A A A

A
n

D D D
D

bi tp

n t ti t 

1 0,398

2 0,399

3 0,408

4 0,41 0

5 0,406

6 0,405

7 0,402

Trung bnh

Bng 7.1
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I  - Mc ch 

o c thi gian ri t ca mt vt trn nhng qung ng
i c s khc nhau,  v v kho st  th s ~ t2,   rt ra
kt lun v tnh cht ca chuyn ng ri t do v xc nh
c gia tc ri t do.

II  - c s l thuyt

Th mt vt (tr bng st,  hn bi)  t  cao s trn mt t,
vt s ri rt nhanh theo phng thng ng (phng ca dy
di).  Trong trng hp ny,  nh hng ca khng kh khng
ng k,  vt ch chuyn ng di tc dng ca trng lc,  nn
c th coi l vt ri t do.

Khi mt vt c vn tc ban u bng khng, chuyn ng
thng nhanh dn u vi gia tc a,  th qung ng i c s
sau khong thi gian t (tnh t lc vt bt u chuyn ng)
c xc nh bi cng thc :

 th biu din quan h gia s v t2 c dng mt ng
thng i qua gc to  v c h s gc :

 =tan
2
a

=
21

2
s at

Thc hnh :  Kho st
chuyn ng ri t do
xc nh gia tc ri  t do



IIi  - dng c cn thit

1 . Gi  thng ng c dy di v ba chn c vt
iu chnh thng bng.

2. Tr bng st lm vt ri t do.

3. Nam chm in N c hp cng tc ng ngt
in  gi v th ri vt (Hnh 8.1 ).

4. Cng quang in E (Hnh 8.1 ).

5. ng h o thi gian hin s,   chia nh nht
0,001  s (Hnh 8.2).

6. Thc thng 800 mm gn cht vo gi .

7. Mt chic ke vung ba chiu dng xc nh v tr
u ca vt ri.

8. Hp ng ct kh (c ph ming vi trn mt)  
 vt ri.

IV - Gii  thiu dng c o

ng h o thi gian hin s (Hnh 8.2) l loi
dng c o thi gian chnh xc cao ( chia nh
nht 0,001 0,01  s).  N c th hot ng nh mt
ng h bm giy,  c iu khin bng cng tc
hoc cng quang in.

Cng quang in (Hnh 8.3) gm mt it D1  pht
ra tia hng ngoi, v mt it D2 nhn tia hng ngoi
t D1 chiu sang. Dng in cung cp cho D1 c ly
t ng h o thi gian. Khi c vt chn chm tia hng
ngoi chiu t D1 sang D2, th D2 s pht ra tn hiu
truyn theo dy dn i vo ng h o thi gian, iu
khin n hot ng. Trn mt ng h o thi gian c
hai  cm 5 chn A v B, mt cng tc nhn RESET,
mt nm gt dng chn thang o 9,999 s v 99,99 s,
mt nm chuyn mch chn kiu lm vic MODE.
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Hnh 8.2. ng h o thi gian
hin s.

Hnh 8.3. Cng quang in.

Hnh 8.1.  B th nghim o gia tc
ri t do.



 A c 5  chn, c ni vi hp cng tc (nh mt phch cm
5 chn),  cp in cho nam chm in hot ng.  Khi khng
nhn cng tc, nam chm c cp in, n ht v gi tr st.
Dng ming ke p st vo tr st  c v tr u ca n trn
thc.  Khi nhn cng tc, nam chm b ngt in, vt c th ri,
ng thi b m thi gian bt u m. Ta cn nh nhanh cng
tc trc khi vt ri n cng quang in E.

 B c ni vi cng quang in E,  va cp in cho cng E,
va nhn tn hiu t E gi v, lm ng h o thi gian ngng m.

Cng tc nhn RESET a s ch ca ng h v gi tr 0.  000.

t nm gt chn thang o  v tr 9,999 s.

Chuyn mch MODE dng  chn kiu lm vic cho ng
h o thi gian.  Trong bi ny ta t ng h  v tr A B.  Cc
MODE khc khng dng n.  

MODE A B hot ng nh sau :  

Khi nhn cng tc ni vi  A th ng h o bt u hot ng ;

Khi c tn hiu t cng E chuyn vo  B th my o ngng
hot ng.

Khong thi gian ngn cch t lc c tn hiu th nht n
lc c tn hiu th hai c hin trn mt hin s ca ng h.

V - Lp rp th nghim 

Nam chm in N lp trn nh gi ,  c ni qua cng tc
vo  A ca ng h o thi gian.   A va cp in cho nam
chm, va nhn tn hiu t cng tc chuyn v.  Cng E lp 
di,  c ni vi  B.

iu chnh v tr thng ng cho gi  bng cch quan st
qu di phi hp vn cc vt   ba chn,  sao cho qu di
nm i tm vi l trn T.  Hp  vt ri c t nm  pha
chn gi .

Bt cng tc cp in cho ng h o thi gian.  Cho nam chm
ht gi vt ri.  Dng chic ke vung ba chiu p st y vt ri
 xc nh v tr u s0 ca vt.  Ghi gi tr s0 vo Bng 8.1 .

C th iu chnh dch chuyn nam chm in sao cho v tr
s0 trng vi vch 0 trn thc o.
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VI - Tin hnh th nghim

o thi gian ri ng vi cc khong cch s khc nhau

1 . Ni lng vt v dch cng quang in E v pha di cch s0
mt khong s = 0,050 m.  n nt RESET trn mt ng h 
a ch th s v gi tr 0.  000.  

n nt trn hp cng tc  th vt ri, ri nh nhanh nt trc
khi vt ri n cng quang in E. Ghi thi gian ri ca vt vo
Bng 8.1 .  Lp li php o trn thm 4 ln, ghi vo Bng 8.1 .

Thi gian mt vt ri t do khng vn tc u trn qung ng
0,050 m vo  khong 0,1  s.  Nh vy,  cng quang in E c th
tc ng khi vt ri n E,  thi gian nhn v nh cng tc kp phi
nh hn 0,1  s.

 thc hin c ng tc ny,  hc sinh c th bm th cng
tc kp nh sau :  Xoay chuyn mnh MODE ca ng h o
thi gian v v tr A.  Nhn v nh nhanh cng tc kp,  quan st
thi gian ch th trn ng h.

2. Ni lng vt v dch cng quang in E v pha di,
cch v tr s0 mt khong s = 0,200 ;  0,450 ;  0,800 m.  ng vi
mi khong cch s,  th vt ri v ghi thi gian tng ng vo
Bng 8.1 .  Lp li php o ny thm 4 ln.

3. Kt thc th nghim : Nhn kho K,  tt in ng h o
thi gian hin s.
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H v tn  :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;  Lp :  . . . . . . . . . . ;  Ngy :  . . . . . . . . . . . . . . . .

Tn  bi  thc hnh :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1 . Tr li cu hi :  S ri  t do l g ?  Nu  c im ca chuyn ng  ri  t do v vit cng thc
tnh  gia tc ri  t do ?.  .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2. Kt qu

Bng 8.1 . Kho st chuyn ng ri t do : o thi gian ri ng vi cc khong cch s khc nhau.

V  tr u  ca vt ri  :  s0 =. . . . . . . . . . . . . . . . . . . (mm)

Theo Bng 8.1  : Kho st chuyn ng ri t do

Tnh ,  ng  vi  mi  cp gi tr  (s,  t)  v ghi  vo Bng 8.1 .

V  th  :  Da vo kt qu trong Bng  8.1 ,  chn t l thch  hp trn  cc
trc tung v trc honh  v  th s =  s (t2) .

2
tt
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Bo co thc hnh

Ln o

s(m)

Thi  gian  ri  t (s)
t i t 2

i

i

i
2

i

2s
g

t

=
i

i

i

2s

t
=v

1 2 3 4 5

0,050

0,200

0,450

0,800
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a) Nhn xt :   th  s = s(t2)  c dng  mt ng. . . . . . . . . . . . . . . . . . .  Nh vy
chuyn ng ca vt ri  t do l chuyn  ng. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b) Khi  xc nh c chuyn ng ri  t do l mt chuyn ng nhanh dn

u,  ta c th xc nh  cc gi tr  ca g theo cng thc v vn tc 

ca vt ri  ti  cng  E theo cng  thc : ng vi  mi  ln  o.  Hy tnh
cc gi tr  trn  v ghi  vo Bng 8.1 .

c) V  th  v = v(t)  da trn  cc s l iu  ca Bng  8.1 ,   mt ln  na
nghim li  tnh  cht ca chuyn ng ri  t do.

 th  v = v(t)  c dng mt ng. . . . . . . . . . ,  tc l vn  tc ri  t
do. . . . . . . . . . . . . theo thi  gian.  Vy chuyn ng ca vt ri  t do l chuyn
ng. . . . . . . . . . . . . . . . . . . . .

d) Tnh  

v g1 = ; ;  . . .

e) Vit kt qu ca php o gia tc ri  t do :

g = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (m/s2 )  =max( )g g

2 2g g g = 1g g

. . .

+ + +
=

1 2 3 4

4

g g g g
g =

2s

t
=v

2

2s
g

t
=

1 . Khi  tnh  g theo cch  nu  trn,  ta  quan tm
ch yu n loi  sai  s no v b qua khng
tnh  n loi  sai  s no ? V sao ?

2. Em c th  xut mt phng n  th nghim
khc,  vn  dng cc dng c  nu  trn,   o g
t kt qu chnh  xc hn.

Cu hi
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i  - CC KHI NIM C BN

1 . Chuyn ng. Cht im. Qu o

2. H quy chiu :

3. Tc  trung bnh :

4. Vn tc tc thi :  ;  s v t rt ngn.

5. Gia tc : ;  t rt ngn.

ii  -  cc dng chuyn ng n gin


=


a
t

v


=


s

t
v

s l qung ng i c.

t l thi gian chuyn ng.tb =
s

t
v

-  h to  :  vt lm mc, h trc to .

-  ng h,  mc thi gian.

NG KT CHNG I

ng hc cht im

1. Chuyn ng
thng u

2. Chuyn ng
thng bin i u

3. Chuyn ng
trn u

Qu o l ng thng.

Gia tc bng khng.

Vn tc c phng, chiu,
 ln khng i.

Cng thc tnh qung
ng i c :

Phng trnh chuyn ng :

x = x0 + vt

s = vt

Qu o l ng thng.

Gia tc c phng, chiu,
 ln khng i.

Vn tc c phng, chiu
khng i ;   ln tng
(gim) u theo thi gian.

Nhanh dn u :  a v v0
cng du.

v = v0 + at

Qu o l ng trn.

Gia tc lun hng vo
tm ng trn,  c  ln
khng i.

Vn tc lun nm theo
tip tuyn vi ng trn,
 ln khng i.

2
2

hta r

r

= = 
v



4. S ri t do

S ri t do l s ri ch di tc dng ca trng lc.

S ri ca cc vt trong  b qua c nh hng ca khng kh l s ri t do.

Chuyn ng ri t do l chuyn ng thng nhanh dn u, theo phng thng ng,
chiu t trn xung.

Ti mt ni trn Tri t v  gn mt t,  mi vt ri t do nh nhau vi cng
gia tc :  g 9,8  m/s2.

Cng thc vn tc :  

Cng thc tnh qung ng i c :

iii  - Tnh tng i ca chuyn ng

Hnh dng qu o v vn tc ca vt ph thuc vo h quy chiu.

Vect vn tc tuyt i bng tng vect ca vn tc tng i v vn tc ko theo :

1,3 1,2 2,3= +v v v

=
2 .

1
2

s gt

v = gt.
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Chm dn u :  a v v0
tri du.

Cng thc tnh qung
ng i c :

Phng trnh chuyn ng :

2
0 0

1

2
x x t at= + +v

2
0

1

2
s t at= +v

Tc  gc  khng i.

Cng thc lin h gia
tc  di v tc  gc :

Cng thc lin h gia
chu k v tc  gc :

Cng thc lin h gia 

chu k v tn s :  
1

f
T

=

2
T =





v = r
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Tng hp v phn tch  lc.  iu  kin  cn  bng ca cht im

Ba nh  lut N iu-tn

Khi  lng v qun tnh

Cc lc c :  lc hp dn,  lc n  hi,  lc ma st,  lc hng tm

Chuyn ng  nm ngang

Chng ta u mun bit v sao vt ny ng yn,  vt kia chuyn ng ?
V sao vt ny chuyn ng thng u,  vt kia chuyn ng c gia tc ? 
tm cu tr li,  chng ta s xt mi lin quan gia chuyn ng v lc.

CHNG Ii

ng lc hc cht im

I.  Niu-tn

(Isaac Newton,
1642 - 1727)

Nh vt l ngi Anh

V tinh vin thng



I  - Lc. Cn bng lc

 Trung hc c s ta  hc lc v cn bng lc.
Vi khi nim gia tc  chng trn,  ta c th a
ra nh ngha v lc v cc lc cn bng nh sau :

1 . Lc l i lng vect c trng cho tc dng
ca vt ny ln vt khc m kt qu l gy ra gia
tc cho vt hoc lm cho vt bin dng.  

2. Cc lc cn bng l cc lc khi tc dng ng
thi vo mt vt th khng gy ra gia tc cho vt.

3. ng thng mang vect lc gi l gi ca lc
(Hnh 9.2).  Hai lc cn bng l hai lc cng tc
dng ln mt vt,  cng gi,  cng  ln v ngc
chiu.  

4. n v ca lc l niutn (N).

C2

C1

54

Tng hp v phn tch lc
iu kin cn bng ca 
cht im

Vt no tc dng vo dy
cung lm cung bin  dng ? Vt
no tc dng vo mi  tn  lm
mi  tn  bay i  (Hnh  9.1 )  ?

C1

V cc lc cn bng tc dng
ln qu cu (Hnh 9.3).  Cc lc
ny do nhng vt no gy ra ?

C2

Hnh 9.1

Hnh 9.3

Hnh 9.2. ng thng AB mang

vect lc gi l gi ca lc .FF



II  - Tng hp lc

Trong ton hc,  mun tm vect l tng ca hai 

vect ta phi p dng quy tc
hnh bnh hnh.   l tnh cht cn bn ca cc i
lng vect.  Vy khi ta ni lc l mt i lng
vect th n c tnh cht ny khng (Hnh 9.4)  ?  

1 . Th nghim

a) Ta b tr mt th nghim nh  Hnh 9.5  trn mt
tm bng t thng ng.  Vng nhn O (coi nh
cht im) ng yn di tc dng ca ba lc

v (c  ln bng trng lng ca ba
nhm qu cn).

b) V trn bng ba vect biu din ba lc  (chn
t xch l 1  n v  di ng vi trng lng ca
mt qu cn).  Vect biu din lc ,  vect 

biu din lc v vect biu din lc .  

V hai  lc v cn bng vi lc nn mun 

cho vng nhn vn ng yn th lc thay th chng 

phi l mt vect (c biu din bng vect 

)  c  ln F = F3 v ngc hng vi vect 

.  Ta nhn thy t gic OADB l mt hnh bnh

hnh ( y l hnh ch nht)  vi OA v OB l hai
cnh, cn OD l ng cho (Hnh 9.6).

c) Thay i  ln v hng ca cc lc ,
th khi vng nhn ng yn ta vn c nhn xt nh
th.  C3

1 2vF F

3F

OD


F

3F2F1F

3FOC


2FOB


1F


OA

3F1 2,F F

( )C A B= +vA B

C
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T th nghim trn  ta  rt ra
c kt lun  g  v tnh  cht
ca lc ?

C3

Hnh 9.4

Hnh 9.5

Hnh 9.6



2. nh ngha

Tng hp lc l thay th cc lc tc dng ng
thi vo cng mt vt bng mt lc c tc dng
ging ht nh cc lc y.

Lc thay th ny gi l hp lc.

3. Quy tc hnh bnh hnh

Nu hai lc ng quy lm thnh hai cnh ca mt
hnh bnh hnh,  th ng cho k t im ng
quy biu din hp lc ca chng (Hnh 9.7).

V mt ton hc,  ta vit :  

iii - iu kin cn bng ca cht im

Vi khi nim hp lc,  ta c th pht biu iu kin
cn bng ca cht im nh sau :

Mun cho mt cht im ng cn bng th hp
lc ca cc lc tc dng ln n phi bng khng.

Iv - Phn tch lc

1 . Ta c th gii thch s cn bng ca vng nhn
O theo mt cch khc.  Lc trong th nghim 
Hnh 9.5  c hai tc dng.  Mt mt n ko dy 1
theo hng MO,  mt khc n ko dy 2 theo hng
NO.  Do ,  ta c th thay th lc bng hai lc 

v theo hai phng MO v NO.  Hai lc ny 

cn bng vi hai lc v (Hnh 9.8).  

2. nh ngha 

Phn tch lc l thay th mt lc bng hai hay
nhiu lc c tc dng ging ht nh lc .

Cc lc thay th ny gi l cc lc thnh phn.

2F1F

2'F1 'F

3F

3F

1 2 . . .= + + =F F F 0

C4

1 2 .F F F= +
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Hnh 9.8

Hnh 9.7.  Tng hp hai lc ng quy.

Trong trng hp c nhiu
lc ng quy th vn  dng quy
tc ny nh th no ?

C4
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Lc l i lng vect c trng cho tc dng ca vt ny vo vt khc m kt qu

l gy ra gia tc cho vt hoc lm cho vt bin dng.

ng thng mang vect lc gi l gi ca lc.

n v ca lc l niutn (N).

Tng hp lc l thay th cc lc tc dng ng thi vo cng mt vt bng mt lc

c tc dng ging ht nh cc lc y. Lc thay th ny gi l hp lc.

Quy tc hnh bnh hnh :  Nu hai lc ng quy lm thnh hai cnh ca mt hnh bnh

hnh, th  ng cho k t im ng quy biu din hp lc ca chng.

iu kin cn bng ca mt cht im l hp lc ca cc lc tc dng ln n phi

bng khng :

F = F1 + F2 + ...  = 0 .

Phn tch lc l thay th mt lc bng hai hay nhiu lc c tc dng ging ht nh

lc .

Phn tch mt lc thnh hai lc thnh phn ng quy phi tun theo quy tc hnh

bnh hnh.

Ch khi bit mt lc c tc dng c th theo hai phng no th mi phn tch lc

theo hai phng y.

3. Mun phn tch lc thnh hai lc thnh phn 

v theo hai phng MO v NO,  ta lm nh 

sau :  T u mt C ca vect ta k hai ng 

thng song song vi hai phng ,  chng ct
nhng phng ny ti cc im E v G.  Cc vect 

v biu din cc lc thnh phn v

(Hnh 9.9).  

4. Ch 

Phn tch lc l php lm ngc li vi tng hp
lc,  do  n cng tun theo quy tc hnh bnh
hnh.  Tuy nhin,  ch khi bit mt lc c tc dng c
th theo hai phng no th mi phn tch lc 
theo hai phng y.

2'F1 'FOG


OE


3F

2 'F1 'F

3F

Hnh 9.9



1 . Pht biu  nh  ngha ca lc v iu  kin  cn
bng ca mt cht im.

2. Tng hp lc l g ?  Pht biu  quy tc hnh
bnh  hnh.

3. Hp lc ca hai  lc ng quy 
c  ln  ph  thuc vo nhng yu t no ?

4. Phn tch  lc l g ?  Nu  cch phn tch  mt
lc thnh hai  lc thnh phn ng quy theo
hai  phng cho trc.

5. Cho hai lc ng quy c  ln bng 9 N v 1 2 N.

a)  Trong  s cc gi tr  sau  y,  gi tr  no l
 ln  ca hp lc ?

A.  1  N  ; B.  2  N  ;
C.  1 5 N  ; D.  25 N.

b) Gc gia hai  lc ng quy bng bao nhiu ?

6. Cho hai  lc ng quy c cng  ln  1 0 N.

a)  Gc gia hai  lc bng bao nhiu  th hp lc
cng c  ln  bng 1 0 N  ?
A.  90o ; B.  1 20o ;
C.  60o ;  D.  0o.

b)  V hnh  minh  ho.

7. Phn tch  lc thnh hai  lc theo
hai  phng OA v OB (Hnh  9.1 0).  Gi tr  no
sau  y l  ln  ca
hai  lc thnh  phn ?

A.  F1 = F2 = F ;

B.  F1 = F2 = F ;

C.  F1 = F2 = 1 ,1 5F ;

D.  F1 = F2 = 0,58F.

8. Mt vt c trng  lng  P = 20 N  c treo
vo mt vng  nhn  O (coi  l  cht im).
Vng  nhn  c
gi yn  bng  hai
dy OA v  OB
(H nh  9. 1 1 ) .  B it
dy OA nm ngang
v hp vi  dy OB
mt gc 1 20o.  Tm
lc cng  ca hai
dy OA v OB.

9. Em hy ng vo gia hai  chic bn  t gn
nhau,  mi  tay t ln  mt bn  ri  dng sc
chng tay  nng ngi  ln  khi  mt t.  Em
lm li  nh th vi  ln,  mi  ln  y hai  bn  ra
xa nhau  mt cht.  Hy bo co kinh  nghim
m em thu  c.  

1

2

1 2
vF FF

1 2
vF FF
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Hnh 9.10

Hnh 9.11

Cu hi  v bi  tp



I  - nh lut I  Niu-tn

Lc c cn thit  duy tr chuyn ng ca mt vt
hay khng ?  tr li cu hi ny,  ta hy th y
mt quyn sch trn bn.  Ta phi y th n mi
chuyn ng v khi ngng y th n dng li.  Hin
nay ai cng bit c lc ma st cn tr chuyn ng
ca vt.  Nhng nu t mnh vo thi i m mi
ngi cn cha bit n ma st,  th ta s tin ngay
rng lc l cn thit  duy tr chuyn ng ca vt.
Ngi u tin khng tin nh vy,   l nh vt l
Ga-li-l.

1 . Th nghim lch s ca Ga-li-l

Ga-li-l l ngi u tin  lm th nghim 
nghin cu chuyn ng.  ng dng hai mng
nghing ging nh mng nc, b tr nh Hnh
10.1  ri th mt hn bi cho ln xung theo mng
nghing 1 .  ng nhn thy hn bi ln ngc ln
mng 2 n mt  cao gn bng  cao ban u
(Hnh 10.1a).  Khi h thp  nghing ca mng 2,
ng thy hn bi ln trn mng 2 c mt on
ng di hn (Hnh 10.1b).  ng cho rng, hn bi
khng ln c n  cao ban u l v c ma st.
ng tin on rng,  nu khng c ma st v nu
mng 2  nm ngang th hn bi s ln vi vn tc
khng i mi mi (Hnh 10.1c).

Nh vy, bng thc nghim Ga-li-l  pht hin
ra mt loi lc giu mt l lc ma st v tin rng
nu khng c ma st th khng cn n lc  duy
tr chuyn ng ca mt vt.

ba nh lut Niu-tn

Hnh 10.1

Th nghim ca Ga-li-l 
nghin cu chuyn ng.

59



2. nh lut I  Niu-tn

V sau,  Niu-tn  khi qut cc kt qu quan st
v th nghim thnh nh lut sau y,  gi l nh
lut I Niu-tn :

Nu mt vt khng chu tc dng ca lc
no hoc chu tc dng ca cc lc c hp lc
bng khng,  th vt ang ng yn s tip tc
ng yn,  ang chuyn ng s tip tc chuyn
ng thng u.

3. Qun tnh

nh lut I cho php ta pht hin ra rng, mi vt
u c mt tnh cht m nh n vt tip tc chuyn
ng c, ngay c khi cc lc tc dng vo vt mt
i.  Tnh cht y gi l qun tnh.

Qun tnh l tnh cht ca mi vt c xu
hng bo ton vn tc c v hng v  ln.

nh lut I c gi l nh lut qun tnh v
chuyn ng thng u c gi l chuyn ng
theo qun tnh.  

II  - nh lut II  Niu-tn

Ta hy hnh dung phi y mt chic xe  t b hng
my trn ng bng phng.  Nu t ngi y th ch
gy ra cho xe mt gia tc nh n ni phi mt mt
thi gian di th ta mi nhn thy s tng tc  ca
n.  Nhng nu nhiu ngi y th hp lc tc dng
vo xe s ln hn nhiu v xe s chuyn ng nhanh
n mc ta phi chy theo xe.   l v lc ln hn
gy ra cho xe mt gia tc ln hn.

Kinh nghim cn cho thy rng, khi lng ca
vt cng nh hng n gia tc ca n.  Cng chu
mt lc,  vt no c khi lng nh hn s thu c
gia tc ln hn v s chuyn ng nhanh hn.

Tuy nhin mi lin h nh lng gia gia tc,
lc v khi lng nh th no th ta cn cha bit.

C1
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Ti  sao xe p chy c
thm mt qung ng na mc
d ta  ngng p ? Ti  sao khi
nhy t bc cao xung,  ta phi
gp chn li  ?

C1



1 . nh lut II  Niu-tn

T nhng quan st v th nghim (bao gm c
nhng quan st thin vn),  Niu-tn  xc nh
c mi lin h gia gia tc,  lc v khi lng ca
vt (coi l cht im) v nu ln thnh nh lut sau
y, gi l nh lut II Niu-tn :

Gia tc ca mt vt cng hng vi lc tc
dng ln vt.   ln ca gia tc t l thun vi 
ln ca  lc v t l nghch vi khi lng ca vt.

(10.1 )

Suy ra :  

Trong trng hp vt chu nhiu lc tc dng
th l hp lc ca cc lc  :

2. Khi lng v mc qun tnh

a) nh ngha

Lc u khi lng ch c hiu l mt i lng
dng  ch lng cht cha trong vt.  Nhng nh
lut II Niu-tn cn cho ta mt cch hiu mi v
khi lng.

Tht vy,  theo nh lut II Niu-tn, khi lng
cn c dng  ch mc qun tnh ca vt.  Cch
hiu mi ny cho php ta so snh khi lng ca
cc vt bt k,  d lm bng cng mt cht hay lm
bng cc cht khc nhau.  C vt no c mc qun
tnh ln hn th c khi lng ln hn v ngc li.
T  ta c nh ngha :

Khi lng l i lng c trng cho mc
qun tnh ca  vt.  

b) Tnh cht ca khi lng

Khi lng l mt i lng v hng, dng v
khng i i vi mi vt.

Khi lng c tnh cht cng :  Khi nhiu vt
c ghp li thnh mt h vt th khi lng ca
h bng tng khi lng ca cc vt .

C3

C2

= + + +1 2 3 . . .F F F F

F1 2 3, , , . . .F F F

=F ma

=
F

a
m
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Trng lng ca qu cn 1  kg : 9,8 N
Lc ko ca mt ngi
n ng c gng va phi  : 200 N

Lc ko ca con  nga :
- c gng va phi  : 700 N
- c gng ht sc : 4 000 N

Lc ko ca mt  t
trn  ng phng  : 1  000 N

Lc ht ca mt
nam chm in  ln   : 30 000 N

Lc ko ca mt
u my xe la : 200 000 N

Bng 1 .1 .   ln  ca mt s lc

Cho hai  vt chu  tc dng
ca nhng lc c  ln  bng
nhau.  Hy vn dng nh  lut I I
Niu-tn  suy ra rng,  vt no
c khi  lng ln  hn th kh lm
thay i  vn  tc ca n hn,  tc
l c mc qun  tnh  ln  hn.

C2

Ti  sao my bay phi  chy
mt qung ng di  trn  ng
bng mi  ct cnh  c ?

C3



3. Trng lc. Trng lng

a) Trng lc l lc ca Tri t tc dng vo cc
vt,  gy ra cho chng gia tc ri t do.  Trng lc
c k hiu l 

 gn Tri t,  trng lc c phng thng ng,
c chiu t trn xung v t vo mt im c bit
ca mi vt,  gi l trng tm ca vt.  

b)  ln ca trng lc tc dng ln mt vt gi l
trng lng ca vt,  k hiu l P.

c) Cng thc ca trng lc

p dng nh lut II Niu-tn vo trng hp mt
vt ri t do,  ta tm c cng thc ca trng lc :

(10.2) 

III  - nh lut III  Niu-tn

1 . S tng tc gia cc vt

Ta hy xt mt vi v d :

a) Bn mt hn bi A vo mt hn bi B ang ng
yn, ta thy bi B ln i,  ng thi chuyn ng ca
bi A cng b thay i (Hnh 10.2).

b) Hnh 10.3  chp mt ci vt ang p vo mt
qu bng tennit.  Ta thy c qu bng v mt vt u
b bin dng.

c) Hai ngi trt bng ang ng st nhau (Hnh
10.4).  Mt ngi dng tay y ngi kia cho
chuyn ng v pha trc th thy chnh mnh
cng b y v pha sau.

2. nh lut

T nhng quan st v th nghim v s tng tc
gia cc vt (bao gm c cc quan st thin vn),
Niu-tn  pht hin ra nh lut,  gi l nh lut
III Niu-tn :

C4

P mg=

.P
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Hy gii  thch  ti  sao  cng

mt ni  ta lun c .1 1

2 2

P m

P m
=

C4

Hnh 10.2

Hnh 10.3

Hnh 10.4



Trong mi trng hp,  khi vt A tc dng ln
vt B mt lc,  th vt B cng tc dng li vt A
mt lc.  Hai lc ny c cng gi,  cng  ln,
nhng ngc chiu.

(10.3)

3. Lc v phn lc

Mt trong hai lc tng tc gia hai vt gi l
lc tc dng cn lc kia gi l phn lc.

a) Lc v phn lc c nhng c im g ?         

Lc v phn lc lun lun xut hin (hoc mt
i)  ng thi.

Lc v phn lc c cng gi,  cng  ln,  nhng
ngc chiu.  Hai lc c c im nh vy gi l hai
lc trc i.

Lc v phn lc khng cn bng nhau v chng
t vo hai vt khc nhau.

b) V d

Khi ta mun bc chn phi v pha trc th chn
tri phi p vo mt t mt lc hng v pha
sau.  Ngc li,  t cng y li chn ta mt phn
lc hng v pha trc (Hnh 10.6).  V
Tri t c khi lng rt ln nn lc ca ta khng
gy ra cho Tri t mt gia tc no ng k.  Cn ta
c khi lng nh hn khi lng Tri t rt
nhiu,  nn phn lc ca mt t gy ra cho ta mt
gia tc,  lm ta chuyn ng v pha trc.  

c) Ghi ch : Khi xt tng tc gia hai vt th hai
vt  to thnh mt h.  Lc tng tc gia hai vt
c gi l ni lc.  Cc lc khc tc dng ln hai
vt gi l cc ngoi lc.

'F F= 

 

'F


C5

BA ABhay = F F

B A A B 
= F F
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Hy vn dng nh lut I I I
Niu-tn vo v d dng ba ng
inh vo mt khc g (Hnh 1 0.5)
 tr li  cc cu hi  sau y :

C phi  ba tc dng  lc ln
inh  cn  inh  khng  tc dng
lc ln  ba ? Ni  mt cch
khc,  lc c th xut h in  n
l c khng  ?

Nu inh  tc dng ln  ba
mt lc c  ln  bng lc m
ba tc dng ln  inh  th ti  sao
inh li  khng ng yn ? Ni
mt cch khc,  cp lc v phn
lc c cn bng nhau khng ?

C5

Hnh 10.5

Hnh 10.6



64

1 . Pht biu nh lut I  Niu-tn.  Qun tnh l g ?

2. Pht biu  v vit h thc ca nh  lut I I
N iu-tn.

3. Nu nh ngha v cc tnh cht ca khi  lng.

4.  Trng lng  ca mt vt l g ?  Vit cng thc
ca trng  lc tc dng  ln  mt vt.

5. Pht biu  v vit h  thc ca nh  lut I I I
N iu-tn.

6. Nu nhng c im ca cp lc v phn  lc
trong  tng tc gia hai  vt.

nh lut I  Niu-tn :  Nu khng chu tc dng ca lc no hoc chu tc dng ca
cc lc c hp lc bng khng, th vt ang ng yn s tip tc ng yn, ang
chuyn ng s tip tc chuyn ng thng u.

Qun tnh l tnh cht ca mi vt c xu hng bo ton vn tc c v hng v  ln. 

Chuyn ng thng u c gi l chuyn ng theo qun tnh.

nh lut II  Niu-tn :

Gia tc ca mt vt cng hng vi lc tc dng ln vt.  ln ca gia tc t  l
thun vi  ln ca lc v t  l nghch vi khi lng ca vt.

(Trong trng hp vt chu nhiu lc tc dng th F l hp lc ca cc lc ).

Khi lng l i lng v hng, c trng cho mc qun tnh ca cc vt.

Trng lc l lc ca Tri t tc dng vo cc vt,  gy ra cho chng gia tc ri t
do.  ln ca trng lc tc dng ln mt vt gi l trng lng ca vt.

Cng thc ca trng lc : P = mg .

nh lut III  Niu-tn :

Trong mi trng hp, khi vt A tc dng ln vt B mt lc, th vt B cng tc dng

li vt A mt lc. Hai lc ny c cng gi,  cng  ln, nhng ngc chiu.

FB A = -FA B hay FBA = -FAB

Trong tng tc gia hai vt,  mt lc gi l lc tc dng, cn lc kia gi l phn lc.
Cp lc v phn lc c nhng c im sau y :

Lc v phn lc lun lun xut hin (hoc mt i) ng thi.

Lc v phn lc l hai lc trc i.

Lc v phn lc khng cn bng nhau v  chng t vo hai vt khc nhau.

=
F

a
m

Cu hi  v bi  tp
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7. Mt vt ang  chuyn  ng  vi  vn  tc
3 m/s.  Nu bng nhin cc lc tc dng ln n
mt i  th 

A.  vt dng li  ngay.
B.  vt i  hng chuyn ng.
C.  vt chuyn ng chm dn ri  mi  dng li.  
D.  vt tip tc chuyn ng theo hng c  vi
vn tc 3 m/s.
Chn  p n  ng.

8. Cu no ng ?

A.  Nu khng chu  lc no tc dng th mi
vt phi  ng  yn.

B.  Khi  khng cn lc no tc dng ln vt na,
th vt ang chuyn ng s lp tc dng li.

C.  Vt chuyn ng  c l nh c lc tc
dng  ln  n.

D.  Khi  thy vn tc ca vt thay i  th chc
chn  l  c lc tc dng  ln  vt.

9. Mt vt ang nm yn trn  mt bn  nm
ngang.  Ti  sao ta c th khng  nh  rng bn
 tc dng mt lc ln  n ?

1 0. Trong cc cch  vit h thc ca nh  lut I I
Niu-tn sau  y,  cch vit no ng  ?

A.  ; B.  ;

C.  ; D.  .

11 . Mt vt c khi  lng  8,0 kg  trt xung mt
mt phng nghing nhn vi  gia tc 2,0 m/s2.
Lc gy ra gia tc ny bng  bao nhiu  ? 

So snh  ln  ca lc ny vi  trng  lng
ca vt.  Ly g = 1 0 m/s2.

A.  1 ,6 N,  nh hn.

B.  1 6N,  nh hn.

C.  1 60 N,  ln  hn.

D.  4  N,  ln  hn.

1 2.  Mt qu bng,  khi  lng 0,50 kg  ang nm
yn trn  mt t.  Mt cu  th   bng vi  mt
lc 250 N.  Thi  g ian  chn tc dng  vo bng
l 0,020 s.  Qu bng  bay i  vi  tc 

A.  0,01  m/s. B.  0,1  m/s.

C.  2,5 m/s. D.  1 0 m/s.

1 3. Trong mt tai  nn  giao thng,  mt  t ti
m vo mt  t con  ang chy ngc
chiu.   t no chu  lc ln  hn ?  t no
nhn c gia tc ln  hn ? Hy gii  thch.

1 4.  xch  mt ti  ng thc n,  mt ngi  tc
dng vo ti  mt lc bng 40 N  hng ln
trn.  Hy miu  t phn lc (theo nh  lut I I I )
bng cch ch ra 

a)   ln  ca phn lc.

b)  hng ca phn lc.

c)  phn lc tc dng ln  vt no ?

d)  vt no gy ra phn lc ny ?

1 5.  Hy ch ra cp lc v phn lc trong cc
tnh  hung sau  :

a)   t m vo thanh chn ng ;

b)  Th  mn bt bng  ;

c)  Gi p vo cnh ca.

F ma- =F ma=

F ma= -=F ma

Chuyn ng trn m kh

My th k  tri  qua m ngi  ta vn khng to ra c mt th nghim no c th kim chng
trc tip c nh lut I  Niu-tn v khng loi  b c ma st v lc ht ca Tri  t.  Nhng
ngi  ta vn tin  vo nh lut ny v n  a n nhiu  h qu c th kim chng c.

Em c bit ?



Ch n  thi  i  h in  nay,  bng k thut to ra m kh,  ngi  ta gn  nh loi  b c
lc ma st.

Vt chuyn  ng trn  m kh  ch  chu  tc dng ca hai  lc cn  bng,   l  trng lc v
phn  lc ca m kh.

Cc hnh di  y miu t mt th nghim v chuyn ng ca mt vt trn m kh gm :

Mt bng m kh c tit din  ngang hnh  ch V ngc,  trn  hai  mt bng c nhiu  l nh
c phn  b u  dc theo bng (Hnh  1 0.7 v 1 0.8).

Mt vt trt c tit din  ngang hnh  ch V ngc,  pha trn  c rnh   cm cc tm cn
quang c chiu  di  l khc nhau  (Hnh  1 0.9).

Hai  cng quang in.

Mt ng h hin  s c th o c nhng khong thi  gian  rt nh,  c 1  ms n  1 0 ms 
(Hnh  1 0.1 0).

Dng mt my bm y khng kh  b  nn  vo trong lng mng.  Lung kh pht ra t
cc l to ra mt m kh  gia vt v mng khin  vt chuyn  ng d dng.  Mun  o vn
tc ca vt,  ta cm mt tm cn  quang vo rnh  ca vt.  Khi  mp trc ca tm cn  quang
ti  cng quang in  th ng h bt u  tnh  thi  gian  v khi  mp sau  i  qua cng quang in
th n ngng li .  ng h s hin  ln  thi  gian   vt i  c on  ng l.  T  tnh  c

vn  tc ca vt i  qua mi  cng quang in,  v = .  Th nghim cho thy vt chuyn  ng

u  trn  mng trt.

l

t
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Hnh 10.7.  H thng bng m kh Hnh 10.8.  Tit din ngang
ca bng m kh

Hnh 10.9.  Vt trt trn bng m kh. Hnh 10.10.  ng h o thi gian
hin s.



I  - Lc hp dn

Niu-tn l ngi u tin  kt hp c nhng
kt qu quan st thin vn v chuyn ng ca cc
hnh tinh vi nhng kt qu nghin cu v s ri
ca cc vt trn Tri t v do   pht hin ra
rng, mi vt trong v tr u ht nhau vi mt lc,
gi l lc hp dn.

Lc hp dn gia Tri t v Mt Trng  gi cho
Mt Trng chuyn ng quanh Tri t.

Lc hp dn gia Mt Tri v cc hnh tinh gi
cho cc hnh tinh chuyn ng quanh Mt Tri.

Khc vi lc n hi v lc ma st l lc tip
xc, lc hp dn l lc tc dng t xa,  qua khong
khng gian gia cc vt.

II  - nh lut vn vt hp dn

1 . nh lut

Nhng c im ca lc hp dn  c Niu-tn
nu ln thnh nh lut sau y,  gi l nh lut vn
vt hp dn :

Lc hp dn gia hai cht im bt k t l thun
vi tch hai khi lng ca chng v t l nghch vi
bnh phng khong cch gia chng (Hnh 11 .2).

67

Lc hp dn
nh lut vn vt hp dn

Lc no gi cho Mt Trng chuyn ng gn nh trn u quanh Tri  t ?  Lc no gi cho
Tri  t chuyn ng gn nh trn u quanh Mt Tri  ?  (Hnh 1 1 .1 ).

Hnh 11.1

Hnh 11.2.  Lc hp dn gia
hai cht im nm trn ng
thng ni hai cht im.



2. H thc

(11 .1 )

trong  m1 ,  m2 l khi lng ca hai cht im,
r l khong cch gia chng, h s t l G c gi
l hng s hp dn.  Hn mt th k sau,  cc php
o chnh xc cho thy :  G = /kg2.

H thc (11 .1 )  p dng c cho cc vt thng
thng trong hai trng hp :

 Khong cch gia hai vt rt ln so vi kch thc
ca chng ;

 Cc vt ng cht v c dng hnh cu.  Khi y r l
khong cch gia hai tm v lc hp dn nm trn
ng ni hai tm v t vo hai tm  (Hnh 11 .3).

III  - Trng lc l trng hp ring ca
lc hp dn

Theo Niu-tn th trng lc m Tri t tc dng ln
mt vt l lc hp dn gia Tri t v vt .
Trng lc t vo mt im c bit ca vt,  gi l
trng tm ca vt.   ln ca trng lc (tc trng
lng) theo (11 .1 )  bng :

trong  m l khi lng ca vt,  h l  cao ca vt
so vi mt t,  M v R l khi lng v bn knh
ca Tri t.

Mt khc,  ta li c :  P = mg

Suy ra :

(11 .2)

Nu vt  gn mt t (h << R)  th :

(11 .3)2

GM
g

R
=

2( )

GM
g

R h
=

+

2( )

mM
P G

R h
=

+

11 26, 67.10 N.m

1 2
hd 2

m m
F G

r
=
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Hnh 11.3.  Lc hp dn gia hai
vt ng cht,  c dng hnh cu.
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Cc cng thc (11 .2)  v (11 .3)  cho thy,  gia tc
ri t do ph thuc vo  cao h v c th coi l
nh nhau i vi cc vt  gn mt t (h << R).
Cc h qu ny hon ton ph hp vi thc
nghim (Bng 11 .1 ).

h (km) g (m/s2)

0

1

4

8

1 6

9,806

9,803

9,794

9,782

9,757

Bng 11 .1 .  Gi tr  ca g  theo  cao 

v  45o.

nh lut vn vt hp dn :  Lc hp dn gia hai cht im bt k t  l thun vi tch
hai khi lng ca chng v t  l nghch vi bnh phng khong cch gia chng.

G l hng s hp dn, c gi tr bng

Trng lc ca mt vt l lc hp dn gia Tri t v vt .

Trng tm ca vt l im t ca trng lc ca vt.

.
2

-1 1

2

N.m
6, 67.1 0

kg

1 2
hd 2

=
m m

.F G
r

1 . Pht biu  nh  lut vn  vt hp dn v vit h
thc ca lc hp dn.  

2. Nu nh  ngha trng tm ca vt.

3. Ti  sao gia tc ri  t do v trng  lng ca vt
cng  ln  cao th cng gim.

4. Mt vt khi  lng 1  kg,   trn  mt t c
trng lng  1 0 N.  Khi  chuyn vt ti  mt im
cch tm Tri  t 2R (R l bn  knh  Tri  t)
th n c trng lng  bng bao nhiu  ?

A.  1  N  ; B.  2,5 N  ;

C.  5 N  ; D.  1 0 N.

Cu hi v bi  tp
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5. Hai  tu  thu,  mi  chic c khi  lng 50 000

tn  cch nhau  1  km.  Ly g = 1 0 m/s2.  So
snh lc hp dn gia chng vi  trng  lng
ca mt qu cn c khi  lng 20 g.

A.  Ln  hn.

B.  Bng nhau.

C.  Nh hn.

D.  Cha th bit.

6. Tri  t ht Mt Trng vi  mt lc bng bao
nhiu  ?  Cho bit khong cch  gia Mt Trng

v Tri  t l R = 38.1 07 m,  khi  lng  ca

Mt Trng m = 7,37.1 022  kg,  khi  lng ca

Tri  t M = 6,0.1 024 kg.

7. Tnh trng  lng ca mt nh du  hnh v  tr
c khi  lng  75 kg  khi  ngi   

a)  trn  Tri  t (ly g = 9,80 m/s2).

b)  trn  Mt Trng ( ly gmt = 1 ,70 m/s2).

c)  trn  Kim Tinh  (ly gkt = 8,7 m/s2).

Niu-tn kim chng nh lut vn vt hp dn nh th no ?

thi  N iu-tn  ngi  ta cha c iu  kin  l m th nghim o lc hp dn  gia hai  khi  lng.
Vy,  c s no  ng tin  vo s ng n  ca nh  lut ny ?

N iu-tn  cho rng,  c th kim chng nh  l ut ny bng nh iu  cch.  Mt trong nhng
cch  kim  chng l  vn  dng nh  l ut  ti n  on  mt vi  c im  no  v chuyn
ng ca mt hnh  ti nh  v xem s ti n  on  c ph  hp vi  kt qu quan  st c ca
hnh  ti nh   hay khng.

Niu-tn   bit rng,  Mt Trng  cch  xa tm Tri  t khong 60 l n  so vi  mt vt  b
mt Tri  t.  Do ,  lc ht ca Tri  t gy ra cho Mt Trng mt gia tc nh hn  gia tc 

ri  t do (60)2 ln,  tc l Mt khc,  N iu-tn  cng bit rng 

khong cch  t Tri  t n  Mt Trng l  r = 3 ,8.1 08 m,  chu  k ca Mt Trng T = 27,3  ngy 
m = 2 ,3 .1 06 s,  nn  gia tc hng tm ca Mt Trng l  :

So snh  hai  gi tr  ca gia tc,  ta thy chng xp x  bng nhau.

a r r
T

2 2 8
2 -3 2

2 6 2

4 4 .3, 8.1 0
= = = = 2, 8.1 0 m/s

(2, 3 .1 0 )

a -3 29, 80
= = 2,72.1 0 m/s .

3 600

Em c bit ?
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I  - hng v im t ca lc n hi
ca l xo

1 . Lc n hi xut hin  hai u ca l xo v tc

dng vo cc vt tip xc (hay gn) vi l xo,  lm
n bin dng.  

2. Hng ca lc n hi  mi u l xo ngc vi
hng ca ngoi lc gy bin dng (Hnh 12.1b).
C th l,  khi b dn,  lc n hi ca l xo hng
theo trc ca l xo vo pha trong,  cn khi b nn,
lc n hi ca l xo hng theo trc ca l xo ra
ngoi.  

II  -  ln ca lc n hi ca l xo.
nh lut Hc

Ai cng bit,  mun l xo dn nhiu hn th phi ko
mnh hn.   l v lc n hi  tng theo 
chng li lc ko.  Tuy nhin,   ln ca lc n hi
lin quan n  dn ca l xo nh th no th
khng phi ai cng bit.  Nh vt l ngi Anh
R-bt Hc (Robert Hooke, 1635 - 1703) l ngi
u tin  nghin cu v gii quyt c vn  ny.

C1

Lc n hi ca l xo
nh lut Hc

Trung hc c s ta  bit,  lc k l dng c  dng  o lc v b phn ch  yu ca n l mt
l xo.  Tuy nhin,  ta cn cha bit c vic ch to lc k da trn nh lut vt l  no.   

Dng  hai  tay ko dn mt l
xo (Hnh  1 2.1 a).

a)  Hai  tay c chu  lc tc dng
ca l xo khng ? Hy nu  r
im t,  phng v chiu  ca
cc lc ny.

b)  Ti  sao l xo ch dn  n mt
mc no  th ngng dn ?

c) Khi  thi  ko,  lc no  lm cho
l xo ly li  chiu di  ban u ?

C1

`

`

Hnh 12.1

a)

b)



1 . Th nghim

Dng mt l xo v mt s qu cn ging nhau ri
b tr th nghim nh  Hnh 12.2.  Khi cha treo
qu cn vo l xo,  l xo cha b dn v c  di t
nhin l0 (Hnh 12.2a) Khi treo qu cn (gi l ti)
c trng lng P vo l xo,  l xo dn ra n mt
mc no  th dng li (Hnh 12.2b).  

Theo nh lut III Niu-tn th lc m qu cn ko
l xo v lc ca l xo ko qu cn lun c  ln
bng nhau v bng F.  Khi qu cn ng yn ta c
F = P = mg.

Treo tip 1 ,  2 qu cn vo l xo (Hnh 12.2c,  d).
mi ln,  ta o chiu di l ca l xo khi c ti v

l0 khi b ti ri tnh  dn l = l l0.  Sau  ghi
cc kt qu vo mt bng.

Bng 1 2.1 . Kt qu thu  c t mt ln  lm th nghim.

2. Gii hn n hi ca l xo

Th nghim cn cho thy, nu trng lng ca ti

vt qu mt gi tr no , gi l gii hn n hi,

th  dn ca l xo s khng cn t l vi trng

lng ca ti v khi b ti i th l xo khng co c

v n chiu di l0 na.  

C3

C2
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Lc ca l xo  Hnh 1 2.2b
c  ln bng bao nhiu ? Ti
sao ? Mun tng lc ca l xo ln
2 hoc 3 ln ta lm cch no ?

C2

Cc kt qu trong Bng
1 2.1  c gi   cho ta mt mi  l in
h no khng ? Nu c th hy
pht biu  mi  l in  h .

C3

F = P (N) 0,0 1 ,0 2,0 3,0 4,0 5,0 6,0

 di  l (mm) 245 285 324 366 405 446 484

 dn  l (mm) 0 40 79 1 21 1 60 201 239

Hnh 12.2

a) b) c) d)



3. nh lut Hc

Khi nghin cu mi lin h gia  ln ca lc n
hi vi  bin dng ( dn hay  nn (Hnh
12.3))  ca l xo,  R-bt Hc  pht hin ra nh
lut sau y,  gi l nh lut Hc :

Trong gii hn n hi,   ln ca lc n hi
ca l xo t l thun vi  bin dng ca l xo.

(12. 1 )

H s t l k gi l  cng (hay h s n hi)
ca l xo.  Khi cng chu mt ngoi lc gy bin
dng, l xo no cng cng th cng t b bin dng,
do  h s k cng ln.

n v ca  cng l niutn trn mt,  k hiu 
l N/m.

4. Ch 

a) i vi dy cao su hay dy thp,  lc n hi ch
xut hin khi b ngoi lc ko dn.  V th trong
trng hp ny lc n hi c gi l lc cng.
Lc cng c im t v hng ging nh lc n
hi ca l xo khi b dn.

b) i vi cc mt tip xc b bin dng khi p vo
nhau th lc n hi c phng vung gc vi mt
tip xc.  

hF k l= 
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Hnh 12.3.  Khi l xo b nn th 

nn l (l
0
 l)   v F

h
= k(l

0
 l).

Lc n hi ca l xo xut hin  c hai u ca l xo v tc dng vo cc vt tip xc
(hay gn) vi n lm n bin dng. Khi b dn, lc n hi ca l xo hng vo trong,
cn khi b nn, lc n hi ca l xo hng ra ngoi.

nh lut Hc :  Trong gii hn n hi,   ln ca lc n hi ca l xo t  l thun
vi  bin dng ca l xo :  Fh = k| l|

trong  k l  cng (hay h s n hi) ca l xo, c n v l N/m,| l| = | l  l
0
|

l  bin dng ( dn hay nn) ca l xo.

i vi dy cao su,  dy thp...,  khi b ko lc n hi c gi l lc cng.

i vi cc mt tip xc b bin dng khi p vo nhau, lc n hi c phng vung
gc vi mt tip xc. 



74

1 . Nu nhng c im (v phng,  chiu,  im
t)  ca lc n hi  ca

a)  l xo.

b)  dy cao su,  dy thp.

c)  mt phng tip xc.

2. Pht biu  nh  lut Hc.

3. Phi  treo mt vt c trng lng bng bao
nhiu  vo mt l xo c  cng k = 1 00 N/m
 n dn  ra c 1 0 cm ?

A.  1  000 N  ; B.  1 00 N  ;
C.  1 0 N  ; D.  1  N.

4. Mt l xo c chiu di  t nhin bng 1 5 cm.  L
xo c gi c nh ti  mt u,  cn u kia
chu mt lc ko bng 4,5 N.  Khi  y l xo di
1 8 cm.   cng ca l xo bng bao nhiu ?

A.  30 N/m ; B.  25 N/m ;
C.  1 ,5 N/m ; D.  1 50 N/m.

5. Mt l xo c chiu di  t nhin 30 cm,  khi  b  nn
l xo di  24 cm v lc n hi  ca n bng 5 N.
Hi  khi  lc n hi  ca l xo b  nn bng 1 0 N
th chiu di  ca n bng bao nhiu ?

A.  1 8 cm ; B.  40 cm ;
C.  48 cm ; D.  22 cm.

6. Treo mt vt c trng lng 2,0 N vo mt l xo,
l xo dn ra 1 0 mm.  Treo mt vt khc c trng
lng cha bit vo l xo,  n dn ra 80 mm.  

a)  Tnh   cng ca l xo.

b)  Tnh  trng lng cha bit.

Cu hi  v bi  tp

Lc k

Da vo nh lut Hc ngi  ta ch to
ra lc k.  Trn lc k,  ng vi  mi  vch
chia  ngi  ta khng ghi  cc gi tr  ca
 dn m ghi  gi tr  ca lc n hi
tng ng.  Tu theo cng dng m lc k
c cu to v hnh dng khc nhau (Hnh
1 2.4).  Tuy nhin,  b phn ch  yu vn l
mt l xo.  

Lc k l mt dng c  o lc rt thun
tin nhng khng c chnh xc lm.
Khi  s dng,  khng c o lc ln qu
gii  hn n hi  ca l xo lc k.

Em c bit ?

Hnh 12.4. Ba kiu lc k l xo
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I  - Lc ma st trt

Trung hc c s ta  bit,  khi mt vt chuyn
ng trt trn mt b mt,  th b mt tc dng ln
vt (ti ch tip xc) mt lc ma st trt cn tr
chuyn ng ca vt trn mt .

1 . o  ln ca lc ma st trt nh th no ?

Th nghim : Mc lc k vo mt khc g hnh hp
ch nht t trn bn ri ko theo phng ngang
cho khc g chuyn ng gn nh thng u
(Hnh 13.1 ).  Khi y,  lc k ch  ln ca lc ma st
trt tc dng vo vt.  Ta lm nh th vi ln,  mi
ln ghi gi tr  m lc k ch.  Sau  ly gi tr trung
bnh lm  ln ca lc ma st trt.  

2.  ln ca lc ma st trt ph thuc
nhng yu t no ?

Cc th nghim cho thy,  ln ca lc ma st trt :

a) khng ph thuc vo din tch tip xc v tc 
ca vt.

b) t l vi  ln ca p lc.

c) ph thuc vo vt liu v tnh trng ca hai mt
tip xc.

C1

Lc ma st
Ngi  ta thng ni  n lc ma st nh ni  n mt lc cn tr chuyn ng.  Nu ch c lc ma
st th mi  trc ca ng c s ngng quay,  mi  bnh xe s ngng ln.

Nhng nu khng c lc ma st th ta khng th i  b hay i  xe c.  Ti  sao vy ?

Vic nghin cu lc ma st s gip ta nhn ra v gii  thch c nhiu  hin tng m ta khng
ng l  c lc ma st tham gia,  thm ch cn gi vai  tr ch  yu.

Hnh 13.1

 ln  ca lc ma st trt
ph thuc vo nhng yu t no
trong cc yu t sau  y ?

Din  tch  tip xc ca khc g
vi  mt bn.

Tc  ca khc g.

p lc ln  mt tip xc.

Bn cht v cc iu  kin  b
mt ( nhm,   sch,  
kh, . . . )  ca cc mt tip xc.

Em hy th nu  cc phng n
th nghim kim chng,  trong 
ch thay i  mt yu t cn cc
yu t khc th gi nguyn.

C1



3. H s ma st trt

H s t l gia  ln ca lc ma st trt v  ln
ca p lc c gi l h s ma st trt, k hiu l t.

(13.1 )

H s ma st trt ph thuc vo vt liu v tnh
trng ca hai mt tip xc.  N khng c n v v
c dng  tnh  ln ca lc ma st trt.

4. Cng thc ca lc ma st trt

(13.2)

II  - Lc ma st ln

Lc ma st ln xut hin khi mt vt ln trn mt
mt vt khc,   cn li chuyn ng ln ca vt.
Th nghim cho thy lc ma st ln rt nh so vi
lc ma st trt.  

Trong trng hp ma st trt c hi cn phi
gim th ngi ta thng dng con ln hay  bi t xen
vo gia hai mt tip xc (Hnh 13.2 v Hnh 13.3).

III  - Lc ma st ngh

1 . Th no l lc ma st ngh ?

 th nghim trn Hnh 13.1 ,  nu ta ko lc k vi
mt lc nh th khc g cha chuyn ng.  Mt
bn  tc dng vo khc g lc ma st ngh cn
bng vi lc ko,  lm khc g ng yn.

C2

mst tF N=

=
mst

t
F

N
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Vt l iu t

G trn  g 0,2

Thp trn  thp 0,57

Nhm trn  thp 0,47

Kim loi  trn  kim loi 0,07
( bi  trn)

Nc  trn  nc  0,03

Cao su  trn  b tng kh 0,7

Cao su  trn  b tng t 0,5

Thu tinh  trn  thu tinh 0,4

Bng 1 3.1 . H s ma st trt (gn
ng) ca mt s cp vt l iu.

Bng cho hn bi  ln  trn
mt sn nm ngang.

a)  Ti  sao hn bi  ln  chm dn ?

b) Ti  sao hn bi  ln c mt
on ng kh xa mi  dng li  ?

C2

Hnh 13.2

Hnh 13.3



2. Nhng c im ca lc ma st ngh

a) Lc ma st ngh c hng ngc vi hng ca lc tc dng
song song vi mt tip xc,  c  ln bng  ln ca lc tc
dng, khi vt cn cha chuyn ng.

b) Khi lc tc dng song song vi mt tip xc ln hn mt gi tr no
 th vt s trt. iu  chng t lc ma st ngh c  ln cc i
bng gi tr ny.

Th nghim cn chng t, khi vt trt, lc ma st trt nh hn lc
ma st ngh cc i.

3. Vai tr ca lc ma st ngh

Nh c lc ma st ngh ta mi cm c cc vt trn tay, inh mi
c gi li  tng, si mi kt c thnh vi.  Cng nh c lc
ma st ngh m dy cua roa chuyn ng, bng chuyn chuyn
c cc vt t ni ny n ni khc.  i vi ngi, ng vt, xe
c, lc ma st ngh ng vai tr lc pht ng lm cho cc vt
chuyn ng c.

Khi ngi i (Hnh 13.4), bn chn p vo mt t mt lc
ma st ngh hng v pha sau.   

Mt t  tc dng vo bn chn mt lc ma st ngh
hng v pha trc (Hnh 1 3.4).  Lc ny ng vai tr

lc pht ng lm cho ngi i c.

V d :  Mt thng g c trng lng 240 N chuyn ng thng u trn
sn nh nh mt lc y nm ngang c  ln 53 N.

a) Tm h s ma st trt gia thng g v sn nh.

b) Thng g lc u ng yn.  Nu ta y n bng mt lc 53  N theo
phng ngang th n c chuyn ng khng ?

Gii : a) Do sn nh nm ngang nn :  N = P = 240 N.

V thng g chuyn ng thng u :

Fmst = F = 53  N

H s ma st trt :  = 0,22.

b) Khng.  V lc  lm cho thng g chuyn ng t ng yn ln hn lc
gi cho thng g chuyn ng thng u.

mst
t

53

240

F

N
= =

msnF

msn'F
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Hnh 13.4
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1 . Nu nhng c im ca lc ma st trt.

2. H s ma st trt l g ?  N ph  thuc vo
nhng yu  t no ?  Vit cng  thc ca lc ma
st trt.

3. Nu nhng c im ca lc ma st ngh.

4. Trong  cc cch vit cng  thc ca lc ma st
trt di  y,  cch vit no ng  ?

A.  ; B.  ;

C.  ; D.  .

5. Quyn sch nm yn trn  mt bn  nm
ngang c chu  lc ma st ngh hay khng ?

mst t
F N==

mst t
F N

mst t
F N==

mst t
F N

Cu hi  v bi  tp

Lc ma st trt :

Xut hin  mt tip xc ca vt ang trt trn mt b mt ;

C hng ngc vi hng ca vn tc ;

C  ln t  l vi  ln ca p lc ;

H s t  l gia  ln ca lc ma st trt v  ln ca p lc gi l h s ma
st trt. H s ma st trt ph thuc vo vt liu v tnh trng ca hai mt tip
xc v c dng  tnh lc ma st trt.

Cng thc :  Fmst = tN

Lc ma st ln :

Xut hin  ch tip xc ca vt vi b mt m vt ln trn   cn tr
chuyn ng ln ;

Rt nh so vi lc ma st trt.

Lc ma st ngh :

Xut hin  mt tip xc ca vt vi b mt  gi cho vt ng yn trn b
mt  khi vt b mt lc tc dng song song vi mt tip xc ;

C  ln cc i ;  lc ma st ngh cc i ln hn lc ma st trt.
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Li  xe v ma st

Ngi li  xe my hnh nh coi  vic lm xe chuyn bnh l mt vic lm n gin. Ch cn bt kho
in, n nt khi  ng cho ng c hot ng, vo s ri  tng ga l xong. Nhng th hi  h c bit
nhng lc no l in quan n vic lm xe chuyn bnh khng ?

Nguyn nhn  lm cho xe chuyn ng nh sau  :  Khi  ng c hot ng lm quay bnh  xe
pht ng th bnh  xe ny tc dng vo mt ng mt lc hng v pha sau.  Mt ng tc
dng vo bnh  xe pht ng mt phn  lc hng v pha trc lm bnh  xe chuyn ng.  Nu
khng c ma st gia lp xe v mt ng th cc bnh  xe khng th tc dng lc vo mt
ng v do  xe khng chu  tc dng ca phn  lc,  nn  khng chuyn ng c.  Nh vy
vic gy ra gia tc cho xe i  hi  phi  c ma st.  Nc trn  mt ng lm gim ma st v do
 lm gim kh nng ca ngi  li  xe kim sot tc  v hng ca xe.  V th khi  gp tri
ma,  li  xe phi  gim tc  ca xe.

Lc cn  ca khng kh cng l mt dng ca lc ma st.  Khi  xe my chuyn  ng th khng
kh s sinh  ra mt lc cn  tr chuyn  ng ca xe.  Lc cn  ny c hng ngc vi  hng
chuyn  ng ca xe v c  ln  t  l  vi  tc  :  F ~ v .  Nu  xe chy nhanh  th lc cn  ca
khng kh s ln.  Khi  lc cn  ca khng kh v lc ma st gia bnh  xe v mt ng cn  bng
vi  lc pht ng th xe s chuyn  ng u.

Em c bit ?

6. iu  g xy ra i  vi  h s ma st gia hai
mt tip xc nu  lc p hai  mt  tng ln  ?

A.  Tng ln  ; B.  Gim i  ;
C.  Khng  thay i  ; D.  Khng  bit c.

7. Mt vn  ng  vin  mn  hc cy (mn khc
cn cu)  dng gy gt qu bng  truyn
cho n mt tc  u  1 0 m/s.  H s ma st
trt gia qu bng  v mt bng l 0,1 0.  Ly
g = 9,8 m/s2.  Hi  qu bng  i  c mt on
ng bng bao nhiu  th dng li  ?

A.  39 m ; B.  45 m ;
C.  51  m ; D.  57 m.

8. Mt t  lnh  c trng lng  890 N  chuyn ng
thng u  trn  sn  nh.  H s ma st trt
gia t  lnh  v sn  nh l 0,51 .  Hi  lc y t
lnh  theo phng ngang bng bao nhiu  ?
Vi  lc y tm c c th lm cho t  lnh
chuyn ng t trng  thi  ngh c khng ?



I  - Lc hng tm

1 . nh ngha

Nh  bit,  vt chuyn ng trn u c gia tc
hng tm.  Theo nh lut II Niu-tn th phi c lc
tc dng ln vt  gy ra gia tc .

Lc (hay hp lc ca cc lc)  tc dng vo mt
vt chuyn ng trn u v gy ra cho vt gia tc
hng tm gi l lc hng tm.

2. Cng thc

(14.1 )

3. V d

a) Lc hp dn gia Tri t v v tinh nhn to
ng vai tr lc hng tm. Lc ny gy ra cho v
tinh gia tc hng tm, gi cho n chuyn ng
trn u quanh Tri t (Hnh 14.1 ).

2
2

ht ht  = =

m
F  = ma m r

r


v
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lc hng tm
Ti  sao ng  t  nhng on cong thng phi  lm nghing ?

Ti  sao  ch r bng phng cn t bin ch dn tc  cho  t ?

Ti  sao v tinh nhn to bay c vng quanh Tri  t ?

Hnh 14.1



b) t mt vt ln mt chic bn quay.  Khi bn cha
quay, vt ng yn di tc dng ca hai lc cn
bng,  l trng lc v phn lc ca mt bn.  

Cho bn quay t t,  ta thy vt quay theo.  Khi bn
quay, bn tc dng thm vo vt mt lc ma st
ngh hng vo tm.  Lc ny gy ra cho vt gia tc
hng tm, gi vt chuyn ng trn u (Hnh
14.2).  v d ny,  lc ma st ngh  ng vai tr lc
hng tm.  

c) ng  t v ng st  nhng on cong
thng phi lm nghing v pha tm cong
(Hnh 14.3).  Khi xe  t,  tu ho i n on cong,
phn lc ca mt ng khng cn bng vi 

trng lc na.  Hp lc ca hai lc ny nm
ngang hng vo tm ca qu o,  lm  t,  tu ho
chuyn ng c d dng.

II  - Chuyn ng li  tm

1 . Tr li v d mt vt trn bn quay (Hnh 14.2).
Nu tng tc  gc ca bn quay n mt gi tr
no  th lc ma st ngh cc i nh hn lc
hng tm cn thit (Fht = m 2r) gi cho vt
chuyn ng trn.  Khi y,  vt trt trn bn ra xa
tm quay, ri vng ra khi bn theo phng tip
tuyn vi qu o.  Chuyn ng nh vy ca vt
c gi l chuyn ng li tm (Hnh 14.4).

P

N

C1

NP
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Hnh 14.3. on ng st nghing.

Hnh 14.4

a) b)

Hnh 14.2

a) Lc no  gy ra gia tc
hng tm cho vt ?

b)  Ti  sao khi  bn quay nhanh
n mt mc no  th vt s
vng ra ngoi  bn ?

C1



2. Chuyn ng li tm c nhiu ng dng thc t.
My vt li tm l mt v d.  t vi t vo trong
ci lng lm bng li kim loi ca my vt
(Hnh 14.5).  Khi cho my quay nhanh, lc lin kt
gia nc v vi khng  ln  ng vai tr lc
hng tm.  Khi y,  nc tch ra khi vi thnh git
v bn ra ngoi theo l li.

3. Chuyn ng li tm cng c khi phi trnh.  Nu
n ch r bng phng m  t chy nhanh qu,  th
lc ma st ngh cc i khng  ln  ng vai
tr lc hng tm gi cho  t chuyn ng trn.
 t s trt li tm, d gy ra tai nn giao thng
(Hnh 14.6).

1 . Pht biu v vit cng thc ca lc hng tm.  

2. a)  Lc hng tm c phi  l mt loi  lc mi
nh lc hp dn hay khng  ?

b)  Nu  ni  (trong v d  b sch  gio khoa)

vt chu  4  lc l th ng 

hay sai  ?  Ti  sao ?

3. Nu mt vi  ng dng ca chuyn ng l i  tm.

4. Mt vt c khi  lng  m = 20  g  t  mp
mt ch ic bn  quay.  Hi  phi  quay bn  vi
tn  s vng  ln  nht bng  bao nhiu   vt
khng  vng  ra khi  bn ? Cho bit mt bn
hnh  trn,  bn  knh  1  m.  Lc ma st ngh
cc i  bng  0,08 N .

ht
v F

msn
, ,P N F
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Cu hi  v bi  tp

Lc (hay hp lc ca cc lc) tc dng vo mt vt chuyn ng trn u v gy ra

cho vt gia tc hng tm gi l lc hng tm.

Cng thc ca lc hng tm :
v
2

2
ht

= =
m

F m r
r

Hnh 14.6

Hnh 14.5



5. Mt  t c khi  lng 1  200 kg chuyn ng
u qua mt on cu vt (coi  l cung trn)
vi  tc  36 km/h.  Hi  p lc ca  t vo mt
ng ti  im cao nht (Hnh 1 4.7) bng bao
nhiu ? Bit bn  knh  cong  ca on cu  vt
l 50 m.  Ly g = 1 0 m/s2.

A.  1 1  760 N  ; B.  1 1  950 N  ;

C.  1 4 400 N  ; D.  9 600 N.

6. Mt v tinh  nhn to bay quanh Tri  t  
cao h bng bn knh  R ca Tri  t.  Cho
R = 6 400 km v ly g = 1 0 m/s2.  Hy tnh  tc
 v chu  k quay ca v tinh.

7. Hy gii  thch  cc hin  tng sau  y bng
chuyn ng  l i  tm :

a)  Cho rau   ra vo r ri  vy mt lc th
rau  ro nc.

b)  Thng git qun o ca my git c nhiu
l thng nh  thnh xung quanh  (Hnh  1 4.8).

cng on vt nc,  van  x nc m ra v
thng quay nhanh lm qun  o ro nc.

V tinh nhn to ca tri  t

Niu-tn  nu  tng nh sau :

Nu  t c mt khu  sng i  bc l n  nh  ca mt ngn  ni  rt cao,  vt ra ngoi  tng
kh quyn  ca Tri  t v nu  sng   mnh,  th n c th phng vin  n  i  bc vo qu
o vng quanh  Tri  t.  Tht vy,  nu  vn  tc ca n  cn  nh th n i  theo qu o A v
ri  xung t.  Nu  vn  tc ca n  ln  hn  th n i  theo qu o B hoc C v ri  xung t.
Nu  vn  tc ca n    ln  th n bay vng quanh  Tri  t theo qu o D.  Khi  y n tr
thnh  v tinh  nhn  to ca Tri  t (Hnh  1 4.9).

Tc  v  tr  - v tinh vin  thng

1 .  Tc  v tr cp I

Khi  v tinh chuyn ng trn u quanh Tri  t,  lc hp dn
ca Tri  t tc dng ln v tinh ng vai  tr lc hng tm :

Fhd = Fht.

trong  m l khi  lng ca v tinh.  T phng trnh  trn,

suy ra :  v = 
GM

R h+

vGmM m

R h(R h)

2

2
=

++

Em c bit ?
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Hnh 14.9

Hnh 14.7

Hnh 14.8



i  vi  cc v tinh  nhn  to c phng  gn  mt t (h << R) ,  ta c :

v = (v g = )

Thay g = 9,8 m/s2,  R = 6,4.1 06 m, ta c v = 7,9 km/s.   l tc  nm ngang cn gy ra
cho mt vt  n khng ri  tr li  mt t,  m tr thnh v tinh ca Tri  t.  Ngi  ta gi  tc
 7,9 km/s l tc  v  tr  cp I.

Nm 1 957,  l n  u  tin  trong l ch  s loi  ngi ,  Lin  X (c)   dng tn  la phng thnh
cng v tinh  nhn  to ca Tri  t.  V tinh  u  tin  ny c khi  lng 85  kg,  bay mt vng
quanh  Tri  t ht 96 pht.

2.  V tinh vin thng

Ngi  ta dng nhng v tinh  a tnh  lm v tinh  vin  thng.  V tinh  a tnh  c qu o
chuyn  ng nm trong mt phng ca xch  o v  cch  tm Tri  t 42  000 km.

 cao ny,  chng c chu  k quay ng bng chu  k quay ca Tri  t quanh  trc ca
n,  tc l  bng 24 gi.  V th chng ng yn  tng i  so vi  Tri  t.  Do ,  t mt my
pht  trn  mt t c th pht mt chm sng v tuyn  cc ngn  lun  hng ti  v tinh.  V
tinh  thu  chm sng v pht v trm thu  trn  mt t (Hnh  1 4.1 0).  V cc v tinh  a tnh   rt
cao so vi  bu  kh quyn,  nn  vng ph  sng l  rt rng.  Thm na,  chng khng b  sc cn
ca khng kh nn  c th  lu  di  trn  qu o .

GM

R 2

GM
gR

R
=

84

Hnh 14.10



I  - kho st chuyn ng nm ngang

Ta hy kho st chuyn ng ca mt vt b nm
ngang t mt im O   cao h so vi mt t.  Sau
khi c truyn mt vn tc u ,  vt ch cn
chu tc dng ca trng lc (b qua sc cn ca
khng kh).

1 . Chn h to 

Ta chn h to  -cc c gc ti O,  trc honh
Ox hng theo vect vn tc ,  trc tung Oy hng

theo vect trng lc (Hnh 15.1 ).

2. Phn tch chuyn ng nm ngang

Khi vt M chuyn ng th cc hnh chiu Mx v My
ca n trn hai trc to  cng chuyn ng theo
(Hnh 15.1 ).  

Chuyn ng ca cc hnh chiu Mx v My gi l
cc chuyn ng thnh phn ca vt M. Nh vy, ta 
phn tch chuyn ng nm ngang thnh hai chuyn
ng thnh phn trn hai trc to  Ox v Oy.

P

0v

0v

Bi ton v Chuyn ng
nm ngang

Chuyn ng nm l chuyn ng thng gp trong i  sng v trong k thut.  V d  :

Ngi  li  my bay phi  th hng cu tr t v  tr no  hng ri  trng mc tiu  ?

Pho th phi  hng nng sng i  bc chch mt gc bng bao nhiu  bn n trng ch ?

Vn ng vin phi  chn gc nm bng bao nhiu   nm t,  nm lao c xa nht ?

Trong bi  ny ta ch kho st chuyn ng nm, n gin nht l chuyn ng nm ngang.

Hnh 15.1. Phn tch chuyn ng
nm ngang thnh hai chuyn ng
thnh phn.
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3. Xc nh cc chuyn ng thnh phn

a) Cc phng trnh ca chuyn ng thnh phn
theo trc Ox ca Mx l :

(15.1 )

(15.2)

(15.3)

b) Cc phng trnh ca chuyn ng thnh phn 
theo trc Oy ca My l :

(15.4)

(15.5)

(15.6)

II  - Xc nh chuyn ng ca vt

Tng hp hai chuyn ng thnh phn ta c
chuyn ng ca vt.

1 . Dng ca qu o 

T hai phng trnh ca hai chuyn ng thnh
phn (15.3)  v (15.6) ta rt ra c phng trnh
qu o ca vt :

(15.7)

Phng trnh (15.7)  cho thy, qu o ca vt c
dng parabol (Hnh 15.2).

2. Thi gian chuyn ng

Thi gian chuyn ng ca vt b nm ngang bng
thi gian chuyn ng thnh phn.  T  suy ra, thi
gian chuyn ng ca vt b nm ngang bng thi
gian ri t do ca vt c th t cng mt  cao :

Thay y = h vo (15.6) ta c :

(15.8)
2

 = 
h

t
g

2
2
02

=

g
y x

v

ay = g

vy = gt

1
y = ---gt2

2

ax = 0  

vx = v0

x = v0t

C1
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Hy p dng nh  lut I I
Niu-tn  theo mi  trc to  
tm cc gia tc ax,  ay ca hai

chuyn ng thnh phn.

Kt hp vi  iu  kin  ban u
v vn tc (v0x,  v0y),  hy xc

nh tnh  cht ca mi  chuyn
ng thnh phn.

C1

Hnh 15.2.  Qu o parabol ca

vt nm ngang.
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3. Tm nm xa

Gi L l tm nm xa (tnh theo phng ngang), ta c :  

(15.9)  

IIi  - Th nghim kim chng

Th nghim b tr nh  Hnh 15.3  cho thy, sau khi
ba p vo thanh thp,  bi A chuyn ng nm
ngang cn bi B ri t do.  C hai u chm t cng
mt lc.  C3

C2

max 0 0
2

 = = 
h

L x t 
g

= v v

Hnh 15.3. Bi B c thanh thp
n hi p vo vt .  Khi dng ba
p vo thanh thp,  thanh thp gt
bi A ri khi vt ,  ng thi khng
p vo bi B na lm bi B ri.

Hnh 15.4.  nh ( c x l)
ca hai bi A v B ang chuyn
ng.  Ta thy hai bi lun  cng
mt  cao.

Mt vt c nm ngang 
 cao h = 80 m vi  vn  tc u

.  Ly .
a)  Tnh  thi  gian  chuyn ng v
tm bay xa ca vt.

b) Lp phng trnh qu o ca vt.

210 m/sg =0
20 m/s=v

C2

Ti  sao c th ni  th
nghim  xc nhn  cng  
thc (1 5.8)  ?

C3

Chuyn ng nm ngang c th phn tch thnh hai chuyn ng thnh phn theo
hai trc to  (gc O ti v tr nm, trc Ox hng theo vect vn tc u v0 ,  trc
Oy hng theo vect trng lc  P ).

Bit hai chuyn ng thnh phn, ta suy ra c chuyn ng ca vt.

+ Qu o ca chuyn ng nm ngang c dng parabol.

+ Thi gian chuyn ng bng thi gian ri t do ca vt c th t cng  cao : t =

+ Tm nm xa :  L = v
0
t =

2h

g
v
0

2h

g

Chuyn ng thnh phn theo trc Ox
l chuyn ng thng u vi cc
phng trnh : ax = 0

vx = v0 

x = v0t

Chuyn ng thnh phn theo trc Oy
l chuyn ng ri t do vi cc
phng trnh : ay = g

vy = gt

y =
21

2
gt
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1 .  kho st chuyn ng nm ngang,  ta
chn h to  -cc nh th no l thch
hp nht ? Nu  cch phn  tch  chuyn  ng
nm ngang thnh  hai  chuyn ng  thnh
phn  theo hai  trc ca h to  .  

2. Vit cc phng trnh ca hai chuyn ng thnh
phn ca chuyn ng nm ngang v cho bit
tnh  cht ca mi  chuyn ng thnh phn.

3. Lp phng trnh  qu o ca chuyn ng
nm ngang,  cc cng  thc tnh  thi  gian
chuyn ng v tm nm xa.

4. Bi  A c khi  lng  ln  gp i  bi  B.  Cng  mt
lc ti  mi  nh,  bi  A c th ri  cn  bi  B
c nm theo phng ngang.  B qua sc
cn ca khng  kh.

Hy cho bit cu  no di  y l ng ?

A.  A chm t trc.

B.  A chm t sau.
C.  C hai  chm t cng mt lc.
D.  Cha   thng tin   tr li .

5. Mt my bay bay theo phng ngang   
cao 1 0 km vi  tc  720 km/h.  Vin  phi  cng
phi  th qu bom t xa cch mc tiu  (theo
phng ngang)  bao nhiu   qu bom ri

trng  mc tiu  ?  Ly g = 1 0 m/s2.  V mt cch
gn  ng dng  qu o ca qu bom.

6. Mt hn bi  ln  dc theo mt cnh ca mt
mt bn  hnh  ch nht nm ngang  cao
h = 1 ,25 m.  Khi  ra khi  mp bn,  n ri  xung
nn  nh ti  im cch  mp bn  L = 1 ,50 m

(theo phng ngang) ? Ly g = 1 0 m/s2.

Thi  gian  ri  ca hn bi  l :

A.  0,35 s ; B.  0,1 25 s ;
C.  0,5 s ; D.  0,25 s.

7. Vi  s l iu  ca bi  6,  hi  tc  ca vin  bi  lc
ri  khi  bn  ?

A.  4,28 m/s ; B.  3  m/s ;

C.  1 2 m/s ; D.  6  m/s.

Cu hi  v bi  tp

Mn nm t v nm lao

Nu em l ngi  yu  thch mn nm t,  nm lao th sau  khi  hc xong bi  ny em c th hi  :
-  Ti  sao khi  nm t phi  chn  gc nm cng gn  gi tr  42,3o cng tt ?
- Ti  sao nm lao xa hn  nm t nu  nh qu o c l p vi  khi  lng ?

Vi  mt tc  nm nh nhau, tm nm xa ph thuc vo hai  yu t,   l gc nm v  cao
ban u.  Nu nm t mt t th tm xa cc i  khi  gc nm bng 45o.  T c nm   cao
khong 2 m nn gc nm ti  u ch hn 42o mt cht.  K lc th gii  v mn nm t l 22 m ng
vi  gc nm 42,4o v tc  nm vo c 1 4 m/s.  Tm xa ca vt rt nhy cm vi  gc nm. Nu
gc nm l 41 o tc l gim cht xu,  th tm xa  gim hn i,  ch cn bng 1 5m. K lc th gii  v
mn nm lao l 80 m ng vi  tc  nm vo c 30 m/s.  S khc nhau v tc  u gia nm t
v nm lao l do khi  lng ca vt nm. T c khi  lng 7,25 kg,  cn lao c khi  lng 0,8 kg,
tc l nh hn khong 9 ln.  Do , lc ca tay khi  dui  thng  truyn cho lao mt gia tc ln
gp 9 ln so vi  t.  Tc  m lao c c lc dui  tay ln gp ba ln so vi  t (v = ,  s l on
ng bn tay i  c khi  dui  tay,  vo khong 0,7 m).  y l cha k n ng tc quay v dn
ngi   mn nm t,  hay chy v quay tay  mn nm lao,  cng truyn thm cho vt mt tc 
ph vo khong vi  m/s.  V th m nm lao xa hn nm t.

Th cn sc cn ca khng kh ? i  vi  nm t, sc cn ca khng kh c nh hng tng i
yu, n lm gim tm nm xa t 0,1  n 0,2 m. Cn i  vi nm lao, sc cn ca khng kh ng k.

2as

Em c bit ?



89

I  - Mc ch

Vn dng phng php ng lc hc  nghin cu lc ma st
tc dng vo mt vt chuyn ng trn mt phng nghing.  Xc
nh h s ma st trt,  so snh gi tr thu c t thc nghim
vi s liu cho trong Bng 13.1  (sch gio khoa Vt l 10).

II  - C s l thuyt

Cho mt vt nm trn mt phng nghing P,  vi gc nghing 
so vi mt nm ngang.  Khi nh, vt vn nm yn trn P,
khng chuyn ng.  Tng dn  nghing, 0,  vt chuyn
ng trt xung vi gia tc a.   ln ca a ch ph thuc gc
nghing v h s t  gi l h s ma st trt :

a = g(sin  tcos ) (16.1 )

Bng cch o a v , ta xc nh c h s ma st trt t :

(16.2) t  = tan cos
a

g




Thc hnh :  
XC NH H s ma st

Hnh 16.1.  B th
nghim xc nh
h s ma st.



Gia tc a xc nh theo cng thc :  ,  trong  qung 

ng i c s o bng thc milimt,  thi gian t o bng ng
h o thi gian hin s,  iu khin bng cng tc v cng quang
in.  Gc nghing c th c ngay trn thc o gc c qu
di,   gn vo mt phng nghing.

III  - Dng c th nghim

1 .Mt phng nghing c gn thc o gc v qu di.

2. Nam chm in gn  u H ca mt phng nghing, c hp
cng tc ng ngt  gi v th vt trt.

3. Gi  mt phng nghing.

4. Tr kim loi (thp)  ng knh 3  cm,  cao 3  cm dng lm
vt trt.

5.My o thi gian c cng quang in E.

6. Thc thng 800  mm.

7.Mt ke vung ba chiu dng xc nh v tr u ca vt trt.

IV - Lp rp th nghim

1 . t mng nghing c lp nam chm in N (Hnh 1 6.1 )  v
cng quang in E ln gi .  Nam chm in N c lp 
u H ca mng nghing,  ni qua hp cng tc v cm vo 
A ca ng h o thi gian (Xem Hnh 8.2,  Bi 8)  nh mt
phch cm c 5  chn.  Cng quang in E ni vo  B ca
ng h o thi gian.

2. H thp khp ni  gim gc nghing ,  sao cho khi t
mt y tr thp ln mng, tr khng th t trt xung.  iu
chnh thng bng cho mng nghing nh cc chn vt ca gi
, sao cho dy di song song vi mt phng ca thc o gc.

2

2s
a

t

=

90



V - Trnh t th nghim

1 . Xc nh gc nghing gii hn 0  vt bt u trt
trn mt phng nghing

a) t  mt y tr thp ln mt phng nghing.  Tng dn gc
nghing bng cch y t t u I ca n,   mng nghing
trt trn thanh ngang ca gi .  Ch  gi chc gi .  

b) Khi vt bt u trt th dng y.  c v ghi gi tr 0 vo
Bng 16.1 .

2. o h s ma st trt   

a) a khp ni ln v tr cao hn  to gc nghing > 0.
c gi tr ,  ghi vo Bng 16.1 .

b) ng h o thi gian lm vic  MODE A  B v thang o
9,999 s.  Bt kho K  a in vo ng h o thi gian hin
s.  Khi  nam chm in c cp in t  A ca ng h c
th ht v gi tr thp trn mt phng nghing.

c) Xc nh v tr ban u s0 ca tr thp :   t tr thp ln u
H ca mng nghing, st vi nam chm, mt y tip xc vi
mt phng nghing.   Dng chic ke p st mt nghing, y ke
n v tr chm vo tr thp,   xc nh v tr u s0 ca tr thp
trn thc o.  Ghi gi tr s0 vo Bng 16.1 .

d) Ni lng vt  dch chuyn cng quang in E n v tr cch
s0 mt khong s = 400 mm, ri vn vt hm c nh v tr cng
E trn mng nghing.  Nhn nt RESET ca ng h  a ch th
s v gi tr  0. 000.

e) n nt trn hp cng tc   th cho vt trt,  ri nh
nhanh trc khi vt n cng E.  c v ghi thi gian trt t
vo Bng 1 6.1 .

f)  t li tr thp vo v tr s0 v lp li thm 4 ln php o
thi gian t.

Kt thc th nghim : Tt in ng h o thi gian.

Ch  :  H s ma st ph thuc nhiu vo trng thi b mt tip
xc gia cc vt (bi,  m t,  cc vt bm dnh trn mt.. .).  V
vy cn lau sch cc b mt tip xc ca mng nghing v vt
trt trc khi thc hin php o.

91
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H v tn  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;  Lp :  . . . . . . . . . . ;  Ngy :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tn  bi  thc hnh :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1 . Tr li cu hi : Lc ma st xut hin  khi  no ? K tn  cc loi  lc ma st v vit cng thc
tnh  h s ma st trt ? Phng php xc nh  h s ma st trt dng  mt phng nghing  ?

2. Kt qu thc hnh

Bng 1 6.1 .  Xc nh h s ma st trt.

a) Tnh  g ia tc a,  h s ma st trt t ng vi  mi  ln  o.  Tnh  gi tr  trung  bnh  v  sai  s tuyt i

trung bnh  ca t theo Bng 1 6.1 .

b) Vit kt qu xc nh  h s ma st trt :   

t = t + t = . . . . . . . . . .   . . . . . . . . . .

Bo co thc hnh 

0

0

. .. .. ;                                         . . . . . . . . . .

. .. . . ;                                          . . . . . . . . . .

= = 

= = 

 

 s s

n t
s

a =
t
2

2
 




a
=

gt tan
cos


t

1

2

3

4

5

Gi tr  trung bnh

1 .  So snh gi tr  h s ma st trt xc nh c
bng thc nghim vi  h s ma st trt cho
trong Bng 1 3.1  (sch gio khoa Vt l 1 0) ?

2.  Trong php o ny,  khi  tnh  sai  s php o t

ta  b qua nhng loi  sai  s no ?

Cu hi
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I  - Cn bng ca cht im

1 . iu kin cn bng

Mun cho mt cht im ng cn bng th hp lc ca cc lc
tc dng ln n phi bng khng.

2. Quy tc hnh bnh hnh

Nu hai lc ng quy lm thnh hai cnh ca mt hnh bnh hnh,
th ng cho k t im ng quy biu din hp lc ca chng.

II  - Ba nh lut Niu-tn

1 . nh lut I

Nu mt vt khng chu tc dng ca lc no hoc chu tc
dng ca cc lc c hp lc bng khng,  th vt ang ng
yn s tip tc ng yn,  ang chuyn ng s tip tc chuyn
ng thng u.

2. nh lut II

Gia tc ca mt vt cng hng vi lc tc dng ln vt.   ln
ca gia tc t l thun vi  ln ca lc v t l nghch vi khi
lng ca vt.

3. nh lut III

Trong mi trng hp, khi vt A tc dng ln vt B mt lc th
vt B cng tc dng li vt A mt lc.  Hai lc ny c cng gi,
cng  ln,  nhng ngc chiu.

BA AB= F F

=
F

a
m

1 2 . . . 0= + + =F F F

NG KT CHNG Ii

ng lc hc cht im



III  - Lc v khi lng

1 . Lc l i lng vect c trng cho tc dng ca vt ny ln
vt khc m kt qu l gy ra gia tc cho vt hay lm vt bin dng.

2. Khi lng l i lng v hng, c trng cho mc qun
tnh ca mi vt.

IV - Cc lc c

1 . Lc hp dn - nh lut vn vt hp dn

a) Lc hp dn gia hai cht im bt k t l thun vi tch hai
khi lng ca chng v t l nghch vi bnh phng khong
cch gia chng.

H s t  l c gi l hng s
hp dn.

b) Trng lc l lc ca Tri t tc dng vo cc vt,  gy ra cho
chng gia tc ri t do.  Trng lng l  ln ca trng lc.

2. Lc n hi - nh lut Hc

Trong gii hn n hi,  lc n hi ca l xo c  ln t l
thun vi  bin dng ca l xo.

H s t l k gi l  cng ca l xo.

3. Lc ma st

C ba loi lc ma st :

Lc ma st trt lun ngc chiu vi vn tc ca vt trt
trn mt b mt.

Lc ma st ln cn tr chuyn ng ln ca mt vt trn mt
b mt.  Lc ma st ln nh hn lc ma st trt rt nhiu.

Lc ma st ngh c mt gi tr cc i.  Lc ma st ngh cc 
i ln hn lc ma st trt.

4. Lc (hay hp lc ca cc lc)  tc dng vo mt vt chuyn
ng trn u v gy ra cho vt gia tc hng tm gi l
lc hng tm. 2

2
ht = =

m
F m r

r


v

mst t=F N

h = F k l

11 2 26, 67.10 N.m /kg
=G

1 2
hd 2

=
m m

F G
r
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Cc iu  kin  cn  bng.  Cc quy tc hp lc

Momen lc.  Cc dng cn bng

Chuyn ng  tnh  tin  ca vt rn

Chuyn ng  quay ca vt rn  quanh  mt trc c nh.  Ngu lc

Trong chng ny chng ta kho st cc iu kin cn bng ca vt rn
cng mt s c im ca chuyn ng tnh tin v chuyn ng quay quanh
mt trc c nh ca vt rn.

CHNG Iii

Cn bng v chuyn ng
ca vt rn

Cu M Thun bc qua sng Tin.



I  - Cn bng ca mt vt chu tc dng
ca hai  lc

1 . Th nghim

Th nghim c b tr nh  Hnh 17.1 .  Vt l mt
chic vng hay mt ming ba cng v nh.  Hai
rng rc c trc quay nm ngang v song song vi
nhau.  

Th nghim cho thy, vt ng yn nu hai trng
lng P1 v P2 bng nhau v nu hai dy buc vo
vt nm trn cng mt ng thng.  Hai dy ny c
th ho gi ca hai vect lc v .

2. iu kin cn bng

Mun cho mt vt chu tc dng ca hai lc 
trng thi cn bng th hai lc  phi cng gi,
cng  ln v ngc chiu.

(17.1 )1 2F F= 

2F1F

C1

cn bng ca mt vt chu
tc Dng ca hai lc v ca
ba lc khng song song

Trong i  sng v k thut chng ta thng gp nhng vt rn.   l nhng vt c kch  thc
ng k v hu  nh khng b  bin  dng di  tc dng ca ngoi  lc.  Vic xt s cn  bng ca
vt rn  mang li  nhng kt qu c  ngha thc tin  to ln.

C nhn xt g v gi ca hai

lc  v khi  vt ng yn ?F2F1

C1

Hnh 17.1

96



3. Cch xc nh trng tm ca mt vt phng,
mng bng phng php thc nghim

Nh  bit,  trng tm l im t ca trng lc ca
vt.  Da vo iu kin cn bng trn y,  ta c th
a ra cch xc nh trng tm ca vt phng,
mng nh sau :

Buc dy vo mt l nh A  mp ca vt ri treo
n ln (Hnh 17.2).  Vt ng yn di tc dng ca
hai lc cn bng :  trng lc ca vt t ti trng tm
v lc cng ca dy t ti im A.  Do , trng tm
ca vt phi nm trn ng ko di ca dy treo, tc
l ng AB trn vt.  Sau , buc dy vo mt im
khc C  mp vt ri treo vt ln.  Khi y, trng tm
phi nm trn ng CD.  Nh vy, trng tm G l
giao im ca hai ng thng AB v CD.

Th nghim cn cho thy, trng tm G ca cc
vt phng, mng v c dng hnh hc i xng nm
 tm i xng ca vt (Hnh 17.4).  C2

97

Hnh 17.2

Hnh 17.3

Em hy lm nh Hnh  1 7.3
v cho bit trng  tm ca thc
dt  u.

C2

Hnh 17.4



II  - Cn bng ca mt vt chu tc dng
ca ba lc khng song song

1 . Th nghim

Dng hai lc k (gn vo bng st)  treo mt vt
phng mng, c trng lng P v trng tm G 
bit.  Hai lc k cho bit  ln ca hai lc cng,
cn hai dy cho bit gi ca hai lc  (Hnh 17.5).

Dng mt dy di i qua trng tm  c th ho
gi ca trng lc.  

Th nghim cho thy, gi ca ba lc cng nm
trong mt mt phng.

Dng mt ci bng  c th ho mt phng v
v trn bng ba ng thng biu din gi ca ba
lc.  Ta nhn thy, ba gi ng quy ti mt im.

V trn bng ba vect v (Hnh 17.6a)
theo mt t xch quy c ri trt cc vect lc trn
gi ca chng n im ng quy O,  ta c h ba
lc cn bng ging nh  cht im (Hnh 17.6b).

2. Quy tc tng hp hai lc c gi ng quy

Mun tng hp hai lc c gi ng quy tc dng
ln mt vt rn,  trc ht ta phi trt hai vect
lc  trn gi ca chng n im ng quy,  ri
p dng quy tc hnh bnh hnh  tm hp lc.

3. iu kin cn bng ca mt vt chu tc
dng ca ba lc khng song song

Mun cho mt vt chu tc dng ca ba lc
khng song song  trng thi cn bng th :

Ba lc  phi c gi ng phng v ng quy ;

Hp lc ca hai lc phi cn bng vi lc th ba.

(17.2)1 2 3F F F+ = 

1 2 3
, ,F F F

P1 2,F F

C3
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Hnh 17.6

a) b)

Hnh 17.5

C nhn xt g v gi ca ba
lc ?
C3
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Hnh 17.7

iu kin cn bng ca mt vt chu tc dng ca hai lc l hai lc  phi cng gi,
cng  ln v ngc chiu. 

iu kin cn bng ca mt vt chu tc dng ca ba lc khng song song :

Ba lc  phi c gi ng phng v ng quy.

Hp lc ca hai lc phi cn bng vi lc th ba.

Quy tc tng hp hai lc c gi ng quy :  

Mun tng hp hai lc c gi ng quy, trc ht ta phi trt hai vect lc  trn gi
ca chng n im ng quy, ri p dng quy tc hnh bnh hnh  tm hp lc.

Hnh 17.8

a) b)

Cu hi v bi  tp

1 . Pht biu  iu  kin  cn  bng ca mt vt rn
chu  tc dng  ca hai  lc.

2. Trng tm ca mt vt l g ?  Trnh  by
phng php xc nh  trng tm ca vt
phng,  mng  bng thc nghim.

V d :

Mt qu cu ng cht c trng
lng 40 N c treo vo tng nh
mt si dy (Hnh 17.7).  Dy lm vi
tng mt gc = 30o.  B qua ma st
 ch tip xc ca qu cu vi tng.
Hy xc nh lc cng ca dy v lc
ca tng tc dng ln qu cu.

Gii :

Qu cu chu tc dng ca ba lc :

Trng lc , lc cng ca dy
v lc ca tng. Do b qua ma st 

nn lc vung gc vi tng.  V
qu cu ng yn nn ba lc ny phi
ng phng v ng quy ti tm O
ca qu cu (Hnh 17.8a).

Ta trt ba lc trn gi ca chng
n im ng quy, ri thc hin php
tng hp lc nh  lm i vi cht
im. T cc tam gic lc (Hnh 17.8b),
ta c :

N = Ptan = 40tan30o  23  N.

= 2 46 N.T N

N

N

TP
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3. Cho bit trng  tm ca mt s vt ng cht
v c dng hnh  hc i  xng.

4. Pht biu  quy tc tng  hp hai  lc ng quy.

5. iu  kin  cn  bng ca mt vt chu  tc dng
ca ba lc khng song  song l g ?

6. Mt vt c khi  lng m = 2 kg c gi yn
trn mt mt phng nghing bi  mt si  dy
song song vi  ng dc chnh (Hnh 1 7.9).
Bit gc nghing = 30o,  g = 9,8 m/s2 v ma
st l khng ng k.  Hy xc nh :

a)  lc cng  ca dy ;

b)  phn lc ca mt phng  nghing  ln  vt.

7. Hai  mt phng  to vi  mt phng nm
ngang cc gc = 45o.  Trn  hai  mt phng
 ngi  ta t mt qu cu  ng cht c
khi  lng 2  kg  (Hnh  1 7.1 0).  B qua ma st

v ly g = 1 0 m/s2.  Hi  p lc ca qu cu  ln
mi   mt phng  bng bao nhiu  ? 

A.  20 N  ; B.  28 N  ;

C.  1 4 N  ; D.  1 ,4 N.

8. Mt qu cu  ng cht c khi
lng 3 kg  c treo vo tng
nh mt si  dy.  Dy lm vi
tng mt gc = 20o (Hnh
1 7.1 1 ).  B qua ma st  ch
tip xc ca qu cu  vi  tng,
ly g = 9,8 m/s2.

Lc cng Tca dy l bao nhiu ?

A.  88 N  ; B.  1 0 N  ;

C.  28 N  ; D.  32 N.

Hnh 17.9

Hnh 17.10

Hnh 17.11



I  - Cn bng ca mt vt c trc quay
c nh. momen lc

1 . Th nghim

Dng mt a trn c trc quay i qua tm O,  trn
mt a c nhng l dng  treo nhng qu cn.  
Ta tc dng vo a hai lc v nm trong 
mt phng ca a,  sao cho a vn ng yn 
(Hnh 18.1 ).

Ta c th gii thch trng thi cn bng ca a
nh sau :  Nu khng c lc th lc s lm cho
a quay theo chiu kim ng h.  Ngc li,  nu
khng c lc th lc s lm cho a quay
ngc chiu kim ng h.  S d a ng yn l v
tc dng lm quay ca lc cn bng vi tc dng
lm quay ca lc .

2. Momen lc

Ta hy tm mt i lng c th c trng cho tc dng
lm quay ca lc, i lng ny phi c gi tr nh
nhau i vi hai lc v trong th nghim trn.

Ta c nhn xt,  lc ln gp 3  ln lc ,  
nhng khong cch d2 t trc quay n gi ca lc

li ln gp 3  ln khong cch d1 t trc quay n 

gi ca lc .  Do ,  nu lp tch Fd th ta c :  

F1d1 = F2d2

1F
2F

2F1F

2F1F

2F
1F

2F1F

1F2F

2F1F

Cn bng ca mt vt c
trc quay c nh
Momen lc

Chc chn  em  bit cu  ni  ni  ting ca c-si -mt khi  ng khm ph ra quy tc n  by :
Hy cho ti  mt im ta,  ti  s nhc bng Tri  t.  Tuy nhin,  n  by ch l  trng hp
ring ca mt vt rn  c trc quay v quy tc n  by ch l  trng hp ring ca mt quy tc
tng qut hn  m ta s hc di  y.

Hnh 18.1

1 01



Lp li th nghim bng cch thay i khong
cch d1 v  ln ca lc ,  sao cho F1d1 = F2d2
th a vn ng yn.

Nh vy, ta c c s  ly tch Fd lm i lng
c trng cho tc dng lm quay ca lc v gi
l momen lc,  k hiu l M. Cn khong cch d t
trc quay n gi ca lc gi l cnh tay n ca

lc. T ,  ta c nh ngha sau y :

Momen lc i vi mt trc quay l i lng
c trng cho tc dng lm quay ca lc v c
o bng tch ca lc vi cnh tay n ca n.

(1 8.1 )

n v ca momen lc l niutn mt (N.m).

II  - iu kin cn bng ca mt vt c
trc quay c nh  (hay quy tc
momen lc)

1 . Quy tc

Mun cho mt vt c trc quay c nh  trng thi
cn bng, th tng cc momen lc c xu hng lm
vt quay theo chiu kim ng h phi bng tng cc
momen lc c xu hng lm vt quay ngc chiu
kim ng h.

2. Ch 

Quy tc momen lc cn c p dng cho c trng
hp mt vt khng c trc quay c nh nu nh
trong mt tnh hung c th no   vt xut hin
trc quay.  Chng hn nh ta hy xt trng thi cn
bng ca mt chic cuc chim ang c dng 
by mt tng  (Hnh 18.2).  Nu ta thi khng tc
dng lc vo cn, th di tc dng ca lc ca
tng , chic cuc chim s quay quanh trc quay O
i qua im tip xc ca cuc vi mt t.  C1

1F2F

M Fd=

F

1F

1 02

Hnh 18.2

Hy vit quy tc momen lc
cho chic cuc chim khi  cn
bng (Hnh  1 8.2).

C1
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1 . Momen lc i  vi  mt trc quay l g ?  Cnh
tay n ca lc l g ?

Khi  no th lc tc dng vo mt vt c trc
quay c nh  khng lm cho vt quay ?

2. Pht biu  iu  kin  cn  bng ca mt vt c
trc quay c nh  (hay quy tc momen lc).

3. Hy vn dng quy
tc momen lc vo
cc trng hp sau :

a)  Mt ngi  dng
x beng  by mt
hn  (Hnh  1 8.3).

b)  Mt ngi  cm
cng xe ct kt nng
ln  (Hnh  1 8.4).

c) Mt ngi  cm
hn gch trn tay
(Hnh 1 8.5).

4. Mt ngi  dng
ba  nh mt
chic inh  (Hnh
1 8.6).  Khi  ngi
y tc dng mt
lc 1 00 N  vo u
ba th inh  bt
u  chuyn ng.
Hy tnh  lc cn
ca g tc dng
vo inh.

5. Hy g ii  thch
nguyn  tc hot
ng  ca ch ic
cn  (Hnh  1 8.7).

Momen lc i vi mt trc quay l i lng c trng cho tc dng lm quay ca
lc v c o bng tch ca lc vi cnh tay n ca n.

M = Fd

n v ca momen lc l niutn mt, k hiu l N.m.

Quy tc momen lc :

Mun cho mt vt c trc quay c nh  trng thi cn bng, th  tng cc momen
lc c xu hng lm vt quay theo chiu kim ng h phi bng tng cc momen
lc c xu hng lm vt quay ngc chiu kim ng h.

Cu hi v bi  tp

Hnh 18.3

Hnh 18.4

Hnh 18.5

Hnh 18.6

Hnh 18.7
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I  - th nghim

Dng mt thc di,  cng v nh,  c trng tm ti
O v dng mt lc k mc vo mt l nh ti O 
treo thc ln (Hnh 19.1 ).  iu chnh cho thc
nm ngang nh mt ming cht do gn  mt u
ca thc.

1 . Sau  treo hai chm qu cn c trng lng P1
v P2 khc nhau vo hai pha ca thc, ri thay i
khong cch d1 v d2 t hai im treo O1 ,  O2 n O
 cho thc nm ngang.  

2. By gi nu ta tho
hai chm qu cn em
treo chung vo trng
tm O ca thc th
thy thc vn nm
ngang v lc k vn ch
gi tr F = P1 + P2 nh
trc (Hnh 19.2).  Vy
trng lc 
t ti im O ca
thc l hp lc ca hai
lc v t ti hai 

im O1 v O2.  C2
2P1P

1 2P P P= +

C1

Hnh 19.1

Hnh 19.2

Mun tm hp lc ca hai  lc ng quy,  ta p dng quy tc hnh  bnh  hnh.  Mun  tm hp
lc ca hai  lc song song,  ta p dng quy tc no ?

a)  Lc k ch gi tr  F bng
bao nhiu  ?

b)  Chng minh rng,  c th tm 

c t s (cho bi  th 

nghim) bng cch vn dng quy
tc momen lc i vi trc quay O.

1 2

2 1

P d

P d
=

C1

Coi  thc l mt on thng
nm ngang.  Hy biu  din  cc 
vect lc v hp lc 
ca chng.

P
1 2
,P P

C2

Quy tc hp lc song song
cng chiu



ii - Quy tc tng hp hai lc song song
cng chiu

1 . Quy tc

a) Hp lc ca hai lc song song cng chiu l mt
lc song song,  cng chiu v c  ln bng tng
cc  ln ca hai lc y.

b) Gi ca hp lc chia khong cch gia hai gi
ca hai lc song song thnh nhng on t l
nghch vi  ln ca hai lc y (Hnh 19.3).

(19.1 )

D dng thy rng, quy tc trn vn ng cho c
trng hp thanh AB khng vung gc vi hai lc
thnh phn v (Hnh 19.3).

2. Ch  

a) Quy tc tng hp hai lc song song cng chiu
gip ta hiu thm v trng tm ca vt.  Tht vy, bt
k vt no cng c th chia thnh mt s ln cc phn
nh, mi phn c trng lc rt nh.  Hp lc ca cc
trng lc rt nh y l trng lc ca vt.  im t
ca hp lc l trng tm ca vt (Hnh 19.4).

i vi nhng vt ng cht v c dng hnh
hc i xng th trng tm nm  tm i xng
ca vt.  

b) C nhiu khi ta phi phn tch mt lc thnh 

hai lc thnh phn v song song v cng chiu 

vi lc .  V y l php lm ngc li vi tng hp
lc nn ta c :

F1 + F2 = F

T h phng trnh trn ta suy ra hai lc F1 v F2.

1 2

2 1

F d

F d
=

F
2F1F

F

C3

2F1F

1 2

1 2

2 1
 (chia trong)

= +

=

F F F

F d

F d

1 05

a) Ti  sao trng tm ca
chic nhn li  nm ngoi  phn
vt cht ca vt (Hnh  1 9.5)  ?

b)  Nu  mt s vt khc c trng
tm nm ngoi  phn vt cht
ca vt.

C3

Hnh 19.3

Hnh 19.5

Hnh 19.4
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C4

Hnh 19.7

Quy tc tng hp hai lc song song cng chiu :

Hp lc ca hai lc song song cng chiu l mt lc song song, cng chiu v c
 ln bng tng cc  ln ca hai lc y ;

Gi ca hp lc chia khong cch gia hai gi ca hai lc song song thnh nhng
on t  l nghch vi  ln ca hai lc y.

(chia trong)

F F F
F d

F d

1 2

1 2

2 1

= +

=

1 . Pht biu  quy tc tng  hp hai  lc song  song
cng chiu.

2. Mt ngi gnh mt thng go nng 300 N v mt
thng ng nng 200 N. n gnh di 1  m. Hi vai
ngi  phi t  im no, chu mt lc bng
bao nhiu ? B qua trng lng ca n gnh.

3. Hai  ngi  dng  mt chic gy  khing mt
c my nng 1  000 N.  im treo c my cch
vai  ngi  i  trc 60 cm v cch vai  ngi  i
sau  40 cm.  B qua trng  lng ca gy,  hi
mi  ngi  chu  mt lc bng bao nhiu  ?

4. Mt tm vn nng 240 N c bc qua mt con
mng.  Trng tm ca tm vn cch im ta A
2,4 m v cch im ta B 1 ,2 m.  Hi lc m tm
vn tc dng ln im ta A bng bao nhiu ?

A.  1 60 N  ; B.  80 N  ;
C.  1 20 N  ; D.  60 N.

5. Hy xc nh  trng tm ca mt bn  phng
mng,  ng  cht,  hnh  ch nht,  di  1 2  cm,
rng 6 cm,  b  ct mt mt phn hnh  vung  c
cnh 3 cm  mt gc (Hnh  1 9.7)

Cu hi v bi  tp

Hnh 19.6

Vn dng quy tc hp lc
song song cng chiu,  hy nu
nhng c im ca h ba lc
song song cn bng (Hnh  1 9.6).

C4



I  - Cc dng cn bng

Chng ta hy xt tnh cht ca cc dng cn bng.
Mun th ta hy xt s cn bng ca nhng vt c
mt im ta hay mt trc quay c nh.

1 . Cn bng khng bn

Chn mt thc c mt trc quay nm ngang xuyn
qua mt l O  mt u thc.  t thc ng yn 
v tr thng ng nh Hnh 20.2.  Khi y, trng lc c
gi i qua trc quay nn khng gy ra momen quay.

Nhng gi thc  v tr cn bng ny rt kh, v
ch cn lm thc lch i mt cht thi, th lp tc
trng lc gy ra mt momen lm thc quay ra xa v
tr cn bng.  Dng cn bng nh vy gi l cn bng
khng bn.  Mt vt b lch ra khi v tr cn bng
khng bn th khng th t tr v c v tr .

Hnh 20.1

Hnh 20.2

1 07

Cc dng cn bng
cn bng ca mt vt c
mt chn 

Ti  sao  t cht trn  nc nhiu  hng nng d b  l t   ch ng nghing ?

Ti  sao khng lt  c con  l t t (Hnh  20.1 )  ?



2. Cn bng bn

Tri li,  nu t thc ng yn  v tr nh  
Hnh 20.3  th thy rng khng d g lm cho thc
ri khi v tr cn bng ny.  Tht vy,  nu thc b
lch khi v tr cn bng ny th trng lc gy ra
momen lm thc quay tr v v tr .  Dng cn
bng nh vy gi l cn bng bn.

3. Cn bng phim nh

Chn mt thc c trc quay nm ngang i qua
trng tm ca n (Hnh 20.4).  Khi y,  thc ng
yn ti mi v tr,  v trng lc c im t ti trc
quay nn khng gy ra momen quay.  Dng cn
bng ny gi l cn bng phim nh.  

Nguyn nhn no  gy nn cc dng cn bng
khc nhau ?  l v tr ca trng tm ca vt. dng
cn bng khng bn, trng tm  v tr cao nht so vi
cc v tr ln cn.  dng cn bng bn, trng tm  v
tr thp nht so vi cc v tr ln cn.  Cn  dng cn
bng phim nh, v tr trng tm khng thay i hoc
 mt  cao khng i.

II - Cn bng ca mt vt c mt chn 

1 . Mt chn  l g ?

C nhng vt tip xc vi mt phng  nm ngang
bng c mt mt y,  nh cc nc t trn bn,
hm g t trn sn nh.. .  Khi y,  mt chn  l
mt y ca vt.

C nhng vt tip xc vi mt phng  nm
ngang ch  mt s din tch ri nhau, nh bn, gh,
 t.. .  Khi y,  mt chn  l hnh a gic li nh
nht bao bc tt c cc din tch  tip xc .

Hnh 20.5  v mt chn  ca mt ngi ng
trn mt t.

1 08

Hnh 20.3

Hnh 20.4

Hnh 20.5
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2. iu kin cn bng

t mt khi hnh hp ln mt mt phng  nm
ngang theo nhng v tr khc nhau (Hnh 20.6).  

hai v tr 1  v 2,  trng lc c gi xuyn qua
mt chn .  Nu nghing vt i mt cht,  th trng
lc gy ra mt momen i vi im ta A lm vt
quay tr v v tr c.  Vy, hai v tr ny l hai v tr
cn bng bn.  v tr 3,  trng lc c gi i qua
im ta A,  tc l xuyn qua mp ca mt chn ,
nn v tr ny l v tr cn bng khng bn.  Cn  v
tr 4,  trng lc c gi khng xuyn qua mt chn ,
nn gy ra mt momen lc lt  vt.

T nhng th nghim trn ta rt ra kt lun :

iu kin cn bng ca mt vt c mt chn 
l gi ca trng lc phi xuyn qua mt chn 
(hay l trng tm ri trn mt chn ).

3. Mc vng vng ca cn bng

Cc v tr cn bng trn y khc nhau v mc vng
vng. V tr 1  vng vng nht, cn v tr 3  km vng
nht. Mc vng vng ca cn bng c xc nh bi
 cao ca trng tm v din tch ca mt chn .
Trng tm ca vt cng cao v din tch ca mt chn
 cng nh th vt cng d b lt  v ngc li.  C2

C1

Hy tr li  hai  cu  hi  
phn m bi.
C2

C ba dng cn bng l cn bng bn, cn bng khng bn v cn bng phim nh.

Khi vt b ko ra khi v tr cn bng mt cht m trng lc ca vt c xu hng :

ko n tr v v tr cn bng, th   l v tr cn bng bn ;

ko n ra xa v tr cn bng, th  l v tr cn bng khng bn ;

gi n ng yn  v tr mi th   l v tr cn bng phim nh.

iu kin cn bng ca mt vt c mt chn  l gi ca trng lc phi xuyn qua
mt chn  (hay trng tm ri trn mt chn ).

Mun tng mc vng vng ca vt c mt chn  th h thp trng tm v tng
din tch mt chn  ca vt. 

Hnh 20.6

Hy xc nh mt chn 
ca khi  hp  cc v  tr 1 ,  2,  3,  4.
C1



1 1 0

1 . Th no l dng cn bng bn  ? khng bn ?
phim nh  ?

2. V  tr trng tm ca vt c vai  tr g i  vi  mi
dng  cn  bng ?  

3. iu  kin  cn
bng  ca mt
vt c mt chn
 l g ?  

4. Hy ch r dng
cn bng ca :

a) ngh s xic
ang ng trn
dy (Hnh 20.7) ;

b)  ci  bt ch
c cm vo
con  dao nhp
(Hnh  20.8)  ;

c)  qu cu  ng cht trn  mt mt c dng  nh
Hnh 20.9.

5. Ngi  ta  lm th no  thc hin  c
mc vng vng cao ca trng  thi  cn  bng  
nhng vt sau  y ?

a)  n  bn.

b)  Xe cn  cu.

c)   t ua.

6. Mt xe ti  ln  lt ch cc vt l iu  sau  vi
khi  lng  bng nhau  :  thp l,  g v vi.
Trong  trng hp no th xe kh b   nht ?
d b   nht ?

Cu hi v bi  tp

Hnh 20.9

Hnh 20.7

Hnh 20.8



Chuyn  ng tnh  tin  v chuyn  ng quay quanh  mt
trc c nh  l  hai  chuyn  ng n  gin  nht ca vt
rn.  Mi  chuyn  ng phc tp ca vt rn  u  c th
phn  tch  thnh  hai  chuyn  ng ni  trn.  C th nu
mt vi  v d  minh  ho :

Chuyn  ng ca mt ch ic inh  vt trong tm g
(Hnh  2 1 . 1 )  ;

Chuyn  ng ca bnh  xe ang ln  trn  ng ;

Chuyn  ng ca mt vn  ng vi n  nhy cu
(H nh  2 1 .2 ) .

1 1 1

I - Chuyn ng tnh tin ca mt vt rn

1 . nh ngha

Chuyn ng tnh tin ca mt vt rn l chuyn
ng trong  ng thng ni hai im bt k
ca vt  lun lun song song vi chnh n.

2. Gia tc ca vt chuyn ng tnh tin

Trong chuyn ng tnh tin,  tt c cc im ca
vt u chuyn ng nh nhau, ngha l u c
cng mt gia tc.  

C1

Chuyn ng tnh tin
ca vt rn
Chuyn ng quay
ca vt rn
quanh mt trc c nh

Hnh 21.1

Hnh 21.2

Hnh 21.3

Chuyn ng ca nhng vt
sau  y c phi  l chuyn ng
tnh  tin  khng ? Ti  sao ?

Chuyn ng ca b na trn
mt on sng thng.

Chuyn  ng  ca ngi  
ngi  trong chic u  ang quay
(Hnh 21 .3).

C1



V vy,  ta c th coi vt nh mt cht im v p dng nh
lut II Niu-tn  tnh gia tc ca vt :

(21 .1 )

trong  l hp lc ca cc lc tc dng vo
vt,  cn m l khi lng ca vt.

Trong trng hp vt chuyn ng tnh tin thng, ta nn
chn h trc to  -cc,  c trc Ox cng hng vi chuyn
ng, ri chiu phng trnh vect ln trc to  .

Ox :  F1X + F2X + . . .  = ma (21 .2)

Trong nhiu trng hp phng trnh (21 .2) khng   tnh
gia tc a.  Khi y cn thm mt phng trnh na bng cch
chiu phng trnh vect ln trc Oy.

Oy :  F1Y + F2Y + . . .  = 0 (21 .3)

II  - Chuyn ng quay ca vt rn quanh mt
trc c nh

1 . c im ca chuyn ng quay. Tc  gc

a) Khi mt vt rn quay quanh mt trc c nh, th mi im
ca vt u quay c cng mt gc trong cng mt khong
thi gian.  Ni cch khc,  mi im ca vt c cng tc  gc
,  gi l tc  gc ca vt.

b) Vt quay u th = const.  Vt quay nhanh dn th tng
dn.  Vt quay chm dn th gim dn.

2. Tc dng ca momen lc i vi mt vt quay quanh
mt trc

a) Th nghim

Dng mt rng rc c dng l mt a phng trn c khi lng
ng k v c th quay khng ma st quanh mt trc c nh.
Dng mt si dy khng dn, khi lng khng ng k,  vt
qua rng rc,  hai u dy treo hai vt nng khc nhau (P1 > P2)
(Hnh 21 .4).  C2

=F ma

=F ma

1 2 . . .= + +F F F

 hay = =
Fa F ma
m

1 1 2

Hnh 21.4

Ti  sao khi  hai
vt c trng lng
bng nhau th rng
rc vn ng yn
sau khi  th tay ?

C2



Gi vt 1    cao h so vi sn ri th nh,  ta thy hai vt
chuyn ng nhanh dn, cn rng rc th quay nhanh dn.  

b) Gii thch

Ta gii thch hin tng ny nh th no ?  

V hai vt c trng lng khc nhau (P1 > P2) nn hai nhnh dy
tc dng vo rng rc hai lc cng khc nhau (T1 > T2).  Nu chn
chiu quay ca rng rc lm chiu dng th momen ca lc T1 c
gi tr dng, cn momen ca lc T2 c gi tr m. Momen lc ton
phn tc dng vo rng rc l M = (T1 T2)R.  Momen ny khc
khng lm cho rng rc quay nhanh dn.

c) Kt lun

Momen lc tc dng vo mt vt quay quanh mt trc c nh
lm thay i tc  gc ca vt.

3. Mc qun tnh trong chuyn ng quay

a) Trong chuyn ng quay quanh mt trc,  mi vt cng c
mc qun tnh ging nh trong chuyn ng tnh tin.  Khi tc
dng cng mt momen lc ln cc vt khc nhau, tc  gc ca
vt no tng chm hn th vt  c mc qun tnh ln hn v
ngc li.

b) Mc qun tnh ca mt vt quay quanh mt trc ph thuc
nhng yu t no ?

Th nghim 1. Thay i khi lng ca rng rc cn cc yu t khc
th gi nguyn. Mun th, ta chn mt rng rc lm bng vt liu khc
nhng c cng kch thc v kiu dng ri lp li th nghim nh
 mc II.2.  

Th nghim 2.  Thay i s phn b khi lng ca rng rc
i vi trc quay.  Mun th ta chn mt rng rc khc c cng
bn knh, cng khi lng nhng phn b ch yu  vnh ngoi
(Hnh 21 .5).  Lp li th nghim nh  mc II.2.  C5

C4

C3

1 1 3

o thi  gian
chuyn ng t1 ca

vt 1  cho ti  khi
chm sn.  So snh
t1 vi  t0 ri  rt ra kt

lun v mc qun
tnh ca vt.

C4

o thi  gian
chuyn ng t2 ca

vt 1  cho ti  khi
chm sn,  so snh
vi  t0  rt ra kt

lun v mc qun
tnh  ca vt.

C5

Hnh 21.5

o thi  gian
chuyn  ng  ca
vt 1  cho n khi
chm sn (gi  l t0).

C3
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c) Kt lun

Cc th nghim cho thy :

Mc qun tnh ca mt vt quay quanh mt trc ph thuc
vo khi lng ca vt v vo s phn b khi lng  i vi
trc quay. Khi lng ca vt cng ln v c phn b cng xa

trc quay th momen qun tnh cng ln v ngc li.

Th nghim cn cho thy, khi mt vt ang quay m chu mt
momen cn th vt quay chm li.  Vt no c mc qun tnh ln
hn th tc  gc ca vt  gim chm hn v ngc li.

Chuyn ng tnh tin ca mt vt rn l chuyn ng trong  ng thng ni
hai im bt k ca vt lun lun song song vi chnh n.

Gia tc ca chuyn ng tnh tin c xc nh bng nh lut II  Niu-tn :

trong  l hp lc tc dng ln vt,  m l khi lng ca n.

Momen lc tc dng vo mt vt quay quanh mt trc c nh lm thay i tc 
gc ca vt.

Mi vt quay quanh mt trc u c mc qun tnh. Mc qun tnh ca vt cng ln
th vt cng kh thay i tc  gc v ngc li.

Mc qun tnh ca mt vt quay quanh mt trc ph thuc vo khi lng ca vt
v s phn b khi lng  i vi trc quay.

F F F
1 2

= + + ...

F
a

m
=

1 . Th no l chuyn ng  tnh  tin  ? Cho mt v
d  v chuyn ng tnh  tin  thng v mt v
d  v chuyn ng tnh  tin  cong.

2. C th p dng nh  lut I I  N iu-tn cho
chuyn ng  tnh  tin  c khng ?  Ti  sao ?

3. Momen lc c tc dng nh th no i  vi
mt vt quay quanh mt trc c nh  ?

4. Mc qun tnh  ca mt vt quay quanh mt
trc ph  thuc nhng yu t no ?

5. Mt vt c khi  lng  m = 40 kg  bt u  trt
trn  sn  nh di  tc dng  ca mt lc nm
ngang F = 200 N.  H s ma st trt gia vt
v sn  t = 0,25.  Hy tnh  :

a)  g ia tc ca vt ;

b)  vn  tc ca vt  cui  giy th ba ;

c)  on ng m vt i  c trong 3 g iy
u.  Ly g = 1 0 m/s2.

Cu hi v bi  tp
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6. Mt vt c khi lng m = 4,0 kg chuyn ng
trn mt sn nm ngang di tc dng ca mt

lc hp vi  hng chuyn ng mt gc
= 30o (Hnh 21 .6).  H s ma st trt gia vt

v sn l t = 0,30.  Tnh  ln ca lc  :

a) vt chuyn ng vi  gia tc bng 1 ,25 m/s2 ;

b) vt chuyn ng thng u.  Ly g = 1 0 m/s2.

7. Mt xe ca c khi  lng 1  250 kg c dng
 ko mt xe moc c khi  lng 325 kg.
C hai  xe cng chuyn ng vi  gia tc
2,1 5 m/s2.  B qua chuyn  ng quay ca cc
bnh  xe.  Hy xc nh  :

a)  hp lc tc dng ln  xe ca ;

b)  hp lc tc dng ln  xe moc.

8. Mt vt ang quay quanh  mt trc vi  tc 
gc  = 6,28 rad/s.  Nu bng nhin  momen
lc tc dng ln  n mt i  th 

A.  vt dng li  ngay.
B.  vt i  chiu  quay.
C.  vt quay u vi  tc  gc = 6,28 rad/s.
D.  vt quay chm dn  ri  dng  li .
Chn  p n  ng

9. i  vi  vt quay quanh mt trc c nh,  cu
no sau  y l ng  ?

A.  Nu  khng  chu  momen lc tc dng th vt
phi  ng yn.

B.  Khi  khng cn momen lc tc dng th vt
ang quay s lp tc dng li .

C.  Vt quay c l nh c momen lc tc
dng ln  n.

D.  Khi  thy tc  gc ca vt thay i  th chc
chn l  c momen lc tc dng ln vt.

1 0. Mc qun tnh  ca mt vt quay quanh mt
trc khng ph  thuc vo

A.  khi  lng  ca vt.
B.  hnh  dng  v kch  thc ca vt.
C.  tc  gc ca vt.
D.  v  tr ca trc quay.
Chn  p n  ng

F

Hnh 21.6

 

Trong k thut ngi ta thng dng bnh .
Bnh  l mt bnh xe bng thp c mc
qun tnh ln. Nh c bnh  m my mc,
xe c chy m. Di y l mt vi  v d.

Khi  mi  cc li  dao trn my mi,  ngi
ta p nh li  dao vo vnh ca a mi  ang
quay.  Li  dao  tc dng vo a mi  mt
momen cn.  Mun cho tc  gc ca a
mi  gim t th phi  dng a mi  c mc
qun tnh ln (Hnh 21 .7).

Cc xe ln ng chy i  chy li  trn mt on ng ri  .  Khi  va chm vo cc vin ,  con
ln chu mt momen cn.  Do con ln c mc qun tnh rt ln nn vn ln u trn ng, khng
nh ngi  i  xe p trn on ng ny.

ng c t trong 4  k c ghp mt bnh   vo trc khuu  ca ng c (Hnh  21 .8).  Nh
c bnh   m ng c mi  vt qua im cht  v chy m d  ch c mt k sinh  cng.

Em c bit ?

Hnh 21.7 Hnh 21.8
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I  - ngu lc l g  ?

1 . nh ngha

H hai lc song song,  ngc chiu,  c  ln
bng nhau v cng tc dng vo mt vt gi l
ngu lc.

2. V d

Dng tay vn vi nc ta  tc dng vo vi mt
ngu lc (Hnh 22.1 ).

Dng tuanvit  vn inh c,  ta tc dng vo
tuanvit mt ngu lc (Hnh 22.2).

Khi  t sp qua on ng ngot,  ngi li
xe tc dng mt ngu lc vo tay li (v lng)
(Hnh 22.3).  

II  - Tc dng ca ngu lc i  vi mt
vt rn

1 .Trng hp vt khng c trc quay c nh

Th nghim v l thuyt u cho thy, nu vt ch
chu tc dng ca ngu lc th n s quay quanh
mt trc i qua trng tm v vung gc vi mt
phng cha ngu lc (Hnh 22.4).

Trong chuyn ng quay ny, xu hng chuyn ng
li tm ca cc phn ca vt  ngc pha i vi trng
tm trit tiu nhau nn trng tm ng yn.  V vy, 
trc quay i qua trng tm khng chu lc tc dng.

Ngu lc
Dng tay vn  vi  nc,  ta  tc dng vo vi  nc nhng lc c c im g ?  Khi  ch to
bnh  xe,  bnh  ,  ti  sao phi  l m cho trc quay i  qua trng tm ca cc vt  ?

Hnh 22.2

Hnh 22.3

Hnh 22.4. Xu hng chuyn ng li
tm ca hai phn 1 v 2 trit tiu nhau.

Hnh 22.1
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2. Trng hp vt c trc quay c nh

Di tc dng ca ngu lc vt s quay quanh trc
c nh .  Nu trc quay khng i qua trng tm
th trng tm ca vt s chuyn ng trn quanh
trc quay.  Khi y,  vt c xu hng chuyn ng li
tm nn tc dng lc vo trc quay lm trc quay
b bin dng.  Nu vt quay cng nhanh, xu hng
chuyn ng li tm ca vt cng ln,  th trc quay
b bin dng cng nhiu v c th gy.

V vy,  khi ch to cc b phn quay ca my
mc (nh bnh ,  bnh xe  t.. .)  th phi lm cho
trc quay i qua trng tm ca bnh ,  bnh xe
mt cch chnh xc nht.

3. Momen ca ngu lc

Ta hy tnh momen ca ngu lc i vi mt trc
quay O vung gc vi mt phng ca ngu lc
(Hnh 22.5).

hay (22.1 )

trong  F l  ln ca mi lc,  cn d l khong
cch gia hai gi ca hai lc v c gi l cnh tay
n ca ngu lc. C1

M Fd=

1 1 2( )M F d d= +

= +1 1 2 2M F d F d Hnh 22.5

Chng minh rng momen
ca ngu lc khng ph thuc
vo v tr ca trc quay vung gc
vi  mt phng cha ngu lc.

C1

H hai lc song song, ngc chiu c  ln bng nhau v cng tc dng vo mt
vt gi l ngu lc.

Ngu lc tc dng vo mt vt ch lm cho vt quay ch khng tnh tin.

Momen ca ngu lc :

F :   ln ca mi lc (N)

M = Fd d :  cnh tay n ca ngu lc (m)

M :  momen ca ngu lc  (N.m)

Momen ca ngu lc khng ph thuc vo v tr ca trc quay vung gc vi mt
phng cha ngu lc.
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1 . Ngu lc l g ? Nu mt vi  v d v ngu lc.

2. Nu tc dng ca ngu lc i  vi  mt vt rn.

3. Vit cng thc tnh  momen ca ngu  lc.
Momen ca ngu  lc c c im g ?

4. Hai lc ca mt ngu lc c  ln  F = 5,0 N.
Cnh  tay n  ca ngu  lc d = 20 cm.
Momen  ca ngu  lc l  :

A.  1 00 N.m ; B.  2,0 N.m ;

C.  0,5 N.m ; D.  1 ,0 N.m.

5. Mt ngu  lc gm hai  lc v c 

v c cnh  tay n  d.

Momen ca ngu  lc ny l 

A.  
B.  2Fd.

C.  Fd.

D.  Cha bit c v cn  ph  thuc vo v  tr
ca trc quay.

6. Mt chic thc mnh  c trc quay nm
ngang i  qua trng  tm O ca thc.  Dng
hai  ngn tay tc dng  vo thc mt ngu  lc
t vo hai  im A v B cch nhau  4,5 cm v

c  ln  N  (Hnh  22.6a).

a)  Tnh  momen ca ngu  lc.

b)  Thanh quay i  mt gc = 30o.  Hai  lc
lun  lun  nm ngang v vn  t ti  A v B
(Hnh  22.6b).  Tnh  momen ca ngu  lc.

= =
A B

1F F

1 2
( ) .F F d-

1 2
F F F= =

2
F

1
F

Cu hi v bi  tp

Hnh 22.6

a) b)
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I  - Cn bng ca vt rn

1 . Cc quy tc hp lc

a) Quy tc tng hp hai lc c gi ng quy

Trt hai lc trn gi ca chng n im ng quy ca hai gi
ri p dng quy tc hnh bnh hnh  tm hp lc.

b) Quy tc tng hp hai lc song song cng chiu

Hp lc ca hai lc song song, cng chiu l mt lc song song,
cng chiu v c  ln bng tng cc  ln ca hai lc y.

Gi ca hp lc chia  khong cch gia hai gi ca hai lc song
song thnh nhng on t l nghch vi  ln ca hai lc y.

(chia trong)

2. Cc iu kin cn bng ca mt vt rn

a) iu kin cn bng ca mt vt chu tc dng ca hai lc l
hai lc  phi cng gi,  cng  ln v ngc chiu.

b) iu kin cn bng ca mt vt chu tc dng ca ba lc
khng song song :

Ba lc  phi c gi ng phng v ng quy ;

Hp lc ca hai lc phi cn bng vi lc th ba.

1 2

1 2

2 1

= +

=

F F F
F d

F d

NG KT CHNG Iii

cn bng v chuyn ng 
ca vt rn



c) iu kin cn bng ca mt vt c trc quay c nh l tng
cc momen lc c xu hng lm vt quay theo chiu kim ng
h bng tng cc momen lc c xu hng lm vt quay ngc
chiu kim ng h.

d) iu kin cn bng ca mt vt c mt chn  l gi ca
trng lc phi xuyn qua mt chn  (hay trng tm ri trn
mt chn ).

e) Momen lc i vi mt trc quay l i lng c trng cho tc
dng lm quay ca lc v c o bng tch ca lc vi cnh tay
n ca n.

M = Fd

II  - Chuyn ng ca vt rn

1 . Chuyn ng tnh tin

a) Chuyn ng tnh tin ca mt vt rn l chuyn ng trong 
ng thng ni hai im bt k ca vt lun song song vi chnh n.

b) Gia tc ca chuyn ng tnh tin c tnh bng cng thc :

2. Chuyn ng quay quanh mt trc c nh

a) Momen lc tc dng vo mt vt quay quanh mt trc c
nh lm thay i tc  gc ca vt.

b) Mi vt quay quanh mt trc u c mc qun tnh.  Vt c
mc qun tnh cng ln th cng kh thay i tc  gc.

c) Mc qun tnh ca mt vt quay quanh mt trc ph thuc vo
khi lng ca vt v s phn b khi lng  i vi trc quay.

3. Ngu lc

a) H hai lc song song, ngc chiu,  c  ln bng nhau v
cng tc dng vo mt vt gi l ngu lc.

b)Ngu lc tc dng vo vt ch lm cho vt quay ch khng tnh tin.

c) Momen ngu lc c tnh bng cng thc :

trong  F l  ln ca mi lc,  d l cnh tay n ca ngu lc.

M = Fd

1 2 . . .+ +

=

F F
a

m

1 20
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Khi  mt h vt chuyn ng th ni  chung v  tr,  vn  tc,  gia tc. . .  ca cc vt trong h thay i  theo
thi  gian.  Tuy nhin,  trong  nhiu  trng hp c th tm c nhng i  lng c trng cho trng thi
ca h khng thay i  theo thi  g ian.   l nhng i  lng bo ton.  Nu i  lng  bo ton l mt
v hng th gi tr  ca n khng  i  ;  nu  i  lng bo ton  l mt vect th phng,  chiu  v  ln
ca n khng i.

Cc nh  lut bo ton  c bn  ca c hc :  

Bo ton  ng lng  ;

Bo ton  c nng.

Cc nh  lut ny cho php ta hiu  c su  sc nhiu  thng tin  v chuyn ng  ca mt h v
vn dng c hiu  qu trong  vic gii  nhiu  bi  ton c hc.

ng lng.  Bo ton  ng lng

Cng.  Cng sut

ng nng

Th nng.  C nng

Bo ton  c nng

CHNG Iv

Cc nh lut bo ton

p thu in Y-a-ly



I  - ng lng

1 . Xung lng ca lc

a) Ta hy xt nhng v d sau :
Cu th A bng mt c  v l  a bng vo li i phng.

Hn bi-a ang chuyn ng nhanh,  chm vo thnh bn
i hng.

Trong nhng v d trn,  cc vt (qu bng, hn bi-a.. .)   chu
tc dng ca ngoi lc trong mt khong thi gian ngn.  Do thi
gian tc dng rt ngn nn ta phi to ra nhng lc c  ln
ng k gy ra hiu qu lm i hng chuyn ng ca vt.
Ni cch khc :  lc c  ln ng k tc dng ln mt vt trong
khong thi gian ngn,  c th gy ra bin i ng k trng thi
chuyn ng ca vt.  

b) Khi mt lc tc dng ln mt vt trong khong thi gian t
th tch c nh ngha l xung lng ca lc trong
khong thi gian t y.

nh ngha ny,  ta gi thit lc khng i trong khong
thi gian tc dng t.

n v xung lng ca lc l niutn giy (k hiu N.s).

2. ng lng

a) Tc dng ca xung lng ca lc c th gii thch da vo
nh lut II Niu-tn.

F

FF t
F

ng lng
nh lut Bo ton 
ng lng

Ci  d iu  v tn  la u  bay c l n  cao.  Nguyn  tc  chuyn  ng ca chng c khc
nhau  khng ?

1 22



Gi s lc (khng i)  tc dng ln mt vt

khi lng m ang chuyn ng vi vn tc .  
Trong khong thi gian tc dng t,  vn tc ca vt
bin i thnh ngha l vt  c gia tc :

Theo nh lut II Niu-tn :

Suy ra                  (23.1 )

V phi ca (23.1 )  chnh l xung lng ca lc
trong khong thi gian t ;  cn v tri l  bin
thin ca i lng .

b) i lng c gi l ng lng ca mt vt.

ng lng ca mt vt khi lng m ang
chuyn ng vi vn tc l i lng c xc
nh bi cng thc :

(23.2)

ng lng l mt vect cng hng vi vn tc
ca vt (Hnh 23.1 ).  n v ng lng l kilgam
mt trn giy (k hiu kg.m/s).  ;

c) T (23.1 )  ta c th vit :

(23.3a)

hay                    (23.3b)

Cng thc (23.3b) cho thy :

 bin thin ng lng ca mt vt trong mt
khong thi gian no  bng xung lng ca tng
cc lc tc dng ln vt trong khong thi gian .

Pht biu ny c xem nh mt cch din t
khc ca nh lut II Niu-tn.

p F t = 

2 1p p F t = 

C2C1

p m= v

v

p

=p mv

2 1m m F t = v v

2 1m F
t


=



v v

=ma F

2 1a
t


=



v v

2v

1v

F
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Chng minh rng n  v
ng lng cng c th tnh  ra
niutn giy (N.s).

C1

Mt lc 50 N  tc dng vo
vt khi  lng m = 0,1  kg ban u
nm yn ;  thi  gian tc dng l
0,01  s.  Xc nh vn tc ca vt.

C2

Hnh 23.1



 ngha : Lc  mnh tc dng ln mt vt trong
mt khong thi gian hu hn th c th gy ra bin
thin ng lng ca vt.

II  - nh lut bo ton ng lng

1 . H c lp

Mt h nhiu vt c gi l c lp khi khng c
ngoi lc tc dng ln h hoc nu c th cc ngoi
lc y cn bng nhau.  Trong mt h c lp, ch c
cc ni lc tng tc gia cc vt.  Cc ni lc ny,
theo nh lut III Niu-tn trc i nhau tng i mt.

2. nh lut bo ton ng lng ca h c lp

Xt mt h c lp gm hai vt nh, tng tc
vi nhau qua cc ni lc trc i nhau
(Hnh 23.2).  Theo nh lut III Niu-tn :

Di tc dng ca cc lc trong khong 
thi gian t, ng lng ca mi vt c  bin thin
ln lt l . p dng cng thc (23.3b)
cho tng vt, ta c :

(23.4)

(23.5)

T nh lut III Niu-tn, ta suy ra hay 

Gi l ng lng

ca h.  Ta c bin thin ng lng ca h bng
tng cc bin thin ng lng ca mi vt :

.  Bin thin ng lng ca h

bng khng, ngha l ng lng ca h khng i.

(23.6)1 2 khng i+ =p p

1 2 0p p p =  +  =

1 2p p p= +1 2 0.p p +  =

2 1p p = 

2 2p F t = 

1 1p F t = 

1 2vp p 

1 2vF F

2 1F F= 

1 2vF F
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V d :

Mt qu bng gn c khi lng
m = 46 g ang nm yn.  Sau mt c
nh, qu bng bay ln vi vn tc
70 m/s.  Tnh xung lng ca lc tc
dng v  ln trung bnh ca lc
tc dng, bit thi gian tc dng l
0,5.103  s.

Gii :

m = 0,046 kg ;  v = 70 m/s

Ta c :

F t = mv  0 = mv = 3,22 kg.m/s

F = 3( )
6, 44.10 N.

m

t





v

=

Hnh 23.2



Kt qu ny c th m rng cho mt h c lp
gm nhiu vt v c pht biu nh sau :

ng lng ca mt h c lp l mt i lng
bo ton.

Pht biu trn c gi l nh lut bo ton
ng lng.

nh lut bo ton ng lng c nhiu ng
dng thc t :  gii cc bi ton va chm, lm c s
cho nguyn tc chuyn ng phn lc.. .

3. Va chm mm

Xt v d mt vt khi lng m1 , chuyn ng trn mt
mt phng ngang nhn vi vn tc n va chm vi
mt vt khi lng m2 ang nm yn trn mt phng
ngang y. Bit rng sau va chm hai vt nhp lm mt,
chuyn ng vi cng vn tc .  Xc nh .

V khng c ma st nn cc ngoi lc tc dng
gm c cc trng lc v cc phn lc php tuyn,
chng cn bng nhau ;  h {m1 ,  m2}  l mt h c
lp.  p dng nh lut bo ton ng lng :

suy ra 

Va chm trn y ca hai vt m1 v m2 c gi
l va chm mm.

4. Chuyn ng bng phn lc

Ci diu bay ln c l nh c khng kh  to ra
lc nng tc dng ln diu.  Trong khong khng
gian v tr (khng c khng kh),  nh vt l Xi-n-
cp-xki (ngi Nga)  nu ra nguyn tc chuyn
ng bng phn lc ca cc tn la.

Gi s ban u tn la ng yn.  ng lng
ban u ca c tn la bng khng.  Sau khi lng
kh khi lng m pht ra pha sau vi vn tc ,
th tn la khi lng M chuyn ng vi vn tc

(Hnh 23.3).  ng lng ca h lc  l :

+m Mv V

V

v

1 1

1 2

m

m m
=

+

v

v

1 1 1 2( )m m m= +v v

vv

1 ,v
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Hnh 23.3



Nu xem tn la l mt h c lp (trong khong
khng v tr,  xa cc thin th) th ng lng ca
h c bo ton :

hay (23.7)

Cng thc (23.7) chng t rng ngc hng 
vi ngha l tn la bay ln pha trc ngc vi
hng kh pht ra.

Nh vy, cc con tu v tr, tn la,...  c th bay
trong khong khng gian v tr, khng ph thuc mi
trng bn ngoi l khng kh hay l chn khng.

C3

,v
V

m

M
=  vV

0m M+ =v V
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Gii  thch  hin  tng sng
git khi  bn.
C3

ng lng p ca mt vt l mt vect cng hng vi vn tc ca vt v c xc 

nh bi cng thc p = mv .

Lc  mnh tc dng ln mt vt trong mt khong thi gian th  c th gy ra s
bin thin ng lng ca vt .

ng lng ca mt h c lp l mt i lng bo ton.

1 . Nu nh ngha v  ngha ca ng lng.

2. Khi  no ng  lng ca mt vt bin  thin  ?

3. H c lp l g ?

4. Pht biu  nh  lut bo ton ng lng.
Chng t rng nh  lut  tng ng vi
nh  lut I I I  N iu-tn.

5. ng lng c tnh  bng

A.  N/s. B.  N.s.

C.  N.m. D.  N.m/s.

Chn p n  ng.

6. Mt qu bng  ang  bay ngang vi  ng lng

th p vung gc vo mt bc tng thng
ng,  bay ngc tr li  theo phng vung gc
vi  bc tng vi  cng  ln vn tc.   bin
thin ng lng ca qu bng l

A.  . B.  .

C.  .  D.  .

Chn  p n  ng.

2p-2p

p0

p

Cu hi v bi  tp



7. Mt vt nh khi  lng  m = 2 kg  trt xung
mt ng dc thng nhn ti  mt thi  im
xc nh  c vn  tc 3 m/s,  sau   4 s c vn
tc 7 m/s,  tip ngay sau   3 s vt c ng
lng (kg.m/s)  l

A.  6. B.  1 0.

C.  20. D.  28.

Chn p n  ng.

8. Xe A c khi  lng  1  000 kg  v vn  tc
60 km/h  ;  xe B c khi  lng 2 000 kg  v vn
tc 30 km/h.  So snh ng  lng ca chng.

9. Mt my bay c khi  lng 1 60 000 kg,  bay
vi  vn  tc 870 km/h.  Tnh  ng lng ca
my bay.

1 27

Chuyn ng ca tn la

Nguyn  tc chuyn  ng ca tn  la khc
hn  vi  nguyn  tc chuyn  ng ca  t,  tu
ho.  Khi   t tng tc,  mt ng tc dng
cc lc ma st theo phng ngang l n  cc
bnh  xe theo hng chuyn  ng v cc
ngoi  lc ny gy ra gia tc cho  t.

Cn  tn  la cn  phi  tng tc trong
khong khng gian  v  tr  chn  khng,   
khng c mt tc nhn  bn  ngoi  no c 
y ngc li.  Mt tn  la chuyn  ng
bng cch  phng ra mt b phn  ca chnh
n theo hng ngc vi  hng chuyn
ng.  B phn  ny chnh  l khi  cc nhin
l iu  c t chy -  to thnh  kh thi .  Khi
kh thi  ny v b phn  cn  li  ca tn  la tc
dng ln  nhau  cc lc trc i  (nh  l ut i i i
Niu-tn).  Lc do khi  kh thi  tc dng ln
phn  cn  li  ca tn  la gi  l  lc y ca
ng c tn  la.  Lc ny y phn  cn  l i  ca
tn  la l n  pha trc,  l m cho tn  la tng
tc.  S thay i  tc  tn  la khi  n ang

hot ng c tnh  theo cng thc Xi-n-cp-xki  sau  :  v v0 = uln ;  trong  v v0 l 

 tng tc  tn  la khi  khi  lng thay i  t M0 n M,  u l tc  pht kh i  vi  tn
la.   y ta thy u  im ca tn  la nhiu  tng,  trong  M c gim do l in  tip b i
cc tng  ht nhin  l iu.  Mt tn  la c gi  l  l  tng khi  v ti  ch  ch cn  li  nhng
khi  lng hu  ch.

0
M

M

Em c bit ?

Hnh 23.4

Tn la nhiu tng

v = 0



I  - Cng

1 . Khi nim v cng

lp 8,  ta  hc :

a) Mt lc sinh cng khi n tc dng ln mt vt v
vt chuyn di ;

b) Di tc dng ca lc ,  khi vt chuyn di mt
on s theo hng ca lc th cng do lc sinh ra l :

A = Fs (24.1 )

2. nh ngha cng trong trng hp tng qut

Mt my ko ang ko mt cy g trt trn ng
bng mt si dy cng.  Lc ko nm theo
phng nghing ca dy c phn tch ra hai 

thnh phn l (Hnh 24.2) :  

trong  vung gc vi phng chuyn di v 

nm theo phng chuyn di ca cy g.  MN


sFnF

n sF F F= +

n svF F

F

C1

F
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Cng v Cng sut
Trong nhng trng hp no sau  y,  khi  nim cng c ni  dung ng nh  hc  lp 8 ?

1 .  Khi   t ang chy,  ng c  t sinh  cng.

2.  Ngy cng ca mt l i  xe l  50 000 ng.

3 .  C cng mi  st,  c ngy nn  kim.

4.  Cng thnh  danh  toi .

Nu ba v d  v lc sinh
cng.
C1

Hnh 24.1

Hnh 24.2



Ta thy rng nu ch c tc dng th khng to

ra chuyn di mong mun. Tri li chnh thnh phn

 ko cy g chuyn di theo hng 

(MN = s).

Ni cch khc,  ch c thnh phn ca 
sinh cng.  

Cng ny gi l cng ca lc ,  c tnh theo

cng thc :

A = Fs.MN = Fss (24.2)

Gi  l gc to bi lc v chuyn di 
(Hnh 24.3),  ta c :  Fs = Fcos

V vy, cng thc (24.2) c th vit :  A = Fscos.

Khi lc khng i tc dng ln mt vt v
im t ca lc  chuyn di mt on s theo
hng hp vi hng ca lc gc  th cng thc
hin bi lc  c tnh theo cng thc :

(24.3)

3. Bin lun

Tu theo gi tr ca cos ta c cc trng hp sau :

a)  nhn, cos > 0,  suy ra A > 0 ;  khi  A gi l
cng pht ng.

b)  = 90o,  cos = 0,  suy ra A = 0 ;  khi im t ca
lc chuyn di theo phng vung gc vi lc th
lc sinh cng A = 0.

A = Fscos

F

MN


F

F

FsF

MN


s caF F

nF
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Hnh 24.3

Ch  :

1. cu hi u bi hc ny,  ch c
hai trng hp 1  v 3  trong  khi
nim cng c ni dung ng nh
 nh ngha.

2. Hai cch ni lc sinh cng v
lc thc hin cng l tng
ng.

3. Khi mt vt tc dng lc ln mt
vt khc v im t ca lc 
chuyn di ta cng ni vt  sinh
cng hoc thc hin cng.



c)  t, cos < 0, suy ra A < 0.  Kt qu ny c  ngha
vt l g ? Ta hy xt mt  t ang ln dc, mt dc
nghing gc  so vi mt phng nm ngang
(Hnh 24.4).  Trong chuyn di  trng lc ca  t

hp vi hng chuyn di gc  = 90o +  > 90o,
vy cng ca trng lc nh hn khng.   gii
thch kt qu ny ta phn tch trng lc ra hai
thnh phn v :

trong  vung gc vi mt dc v song song

vi mt dc.  Ta nhn thy rng, thnh phn 

khng c tc dng i vi chuyn di ,  cn

thnh phn ngc hng vi ,  do  c tc

dng cn tr chuyn ng.

Kt lun : Khi gc  gia hng ca lc v hng 

ca chuyn di l gc t th lc c tc dng cn

tr chuyn ng v cng do lc sinh ra A < 0
c gi l cng cn (hay cng m).  

4. n v cng

n v cng l jun (k hiu l J).  Trong (24.1 )  nu
F = 1  N v s = 1  m th :

A = 1  N.1  m = 1  N.m = 1  J

Jun l cng do lc c  ln 1N thc hin khi im
t ca lc chuyn di 1  m theo hng ca lc.

5. Ch 

Cc cng thc tnh cng (24.1 )  v (24.3)  ch ng
khi im t ca lc chuyn di thng v lc khng
i trong qu trnh chuyn di.

C2

F

F

F

MN


sP

MN


nP
sPnP

n sP P P= +

sPnP
P

MN


P
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Xc nh  du ca cng A
trong nhng trng hp sau  :

a)  Cng ca lc ko ca ng c
 t khi   t ln  dc ;

b)  Cng ca lc ma st ca mt
ng khi   t ln  dc ;

c)  Cng ca trng lc ca v tinh
bay vng trn  quanh Tri  t ;

d)  Cng ca trng lc khi  my
bay ct cnh.

C2

V d :

 t c khi lng mt tn, chuyn
ng u trn mt ng nm ngang
c h s ma st trt t = 0,2.  Tnh
cng ca lc ko ca ng c v cng
ca lc ma st khi  t chuyn di
c 250 m.  Cho g = 10 m/s2.

Gii :

V  t chuyn ng u nn lc ko
ca ng c v lc ma st trn mt
ng cn bng nhau.  Chng c
cng  ln v bng :

tmg = 0,2.1  000.10 = 2 000 N

Cng ca lc ko ca ng c :

A1 = Fs = 5.10
5 J

Cng ca lc ma st (cng cn) :

A2 = Fs = 5.10
5 J.

Hnh 24.4



II  - Cng sut

1 . Khi nim cng sut

Trong sn xut v i sng, ngi ta thng s
dng cc loi my mc, ng c,  tng qut hn l
cc thit b sinh cng (cng dng).  Khi  ngoi
 ln ca cng do thit b sinh ra,  ngi ta cn
quan tm n khong thi gian thc hin cng .
Cng sn ra mt cng, thit b no thc hin trong
thi gian ngn hn s lm vic mnh hn.  Ni cch
khc ngi ta nh gi mc  mnh ca mt thit
b sinh cng bng  ln ca cng do thit b 
thc hin trong cng mt khong thi gian chn
trc thng chn l n v thi gian.  i lng
 c gi l cng sut hay tc  sinh cng.

Cng sut l i lng o bng cng sinh ra
trong mt n v thi gian.

Nu trong khong thi gian t cng sinh ra bng
A(A > 0) th cng sut (k hiu P)  c tnh theo
cng thc :

(24.4)

Cng c th ni rng, cng sut ca mt lc o
tc  sinh cng ca lc .

2. n v cng sut

n v cng sut l jun/giy,  c t tn l ot,  k
hiu W.

1  W = 

Ot l cng sut ca mt thit b thc hin cng
bng 1  J trong thi gian 1  s.  

Ngi ta cn s dng mt n v thc hnh ca
cng l ot gi (W.h) :

1  W.h = 3  600 J

1  kW.h = 3  600 kJ

C3

1 J

1 s

 = 
A

t
P
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So snh cng sut ca cc
my sau  :

a)  Cn cu  M1 nng c 800 kg

ln  cao 5 m trong 30 s ;

b) Cn cu M2 nng c 1  000 kg

ln  cao 6 m trong 1  pht.

Ch  :Trc y ngi ta cn dng
n v m lc  o cng sut.

nc Php :

1  m lc =  1  CV = 736 W.

nc Anh :

1  m lc =  1  HP = 746 W.

C3



3. Khi nim cng sut cng c m rng cho cc
ngun pht nng lng khng phi di dng sinh
cng c hc.  V d : l nung, nh my in,  i pht
sng.. . ,  xem Bng 24.1 .

Ngi ta cng nh ngha cng sut tiu th ca
mt thit b tiu th nng lng l i lng o
bng nng lng tiu th ca thit b  trong mt
n v thi gian.

1 . Pht biu  nh  ngha cng v n  v  cng.
Nu  ngha ca cng m.

2. Pht biu  nh  ngha cng sut v n v  cng
sut.  Nu   ngha vt l  ca cng sut ?

3. n v  no sau  y khng phi  l n v
cng sut ?

A.  J .s. B.  W.
C.  N.m/s. D.  HP.

4. Cng c th biu  th  bng  tch  ca

A.  nng  lng v khong  thi  gian.
B.  lc,  qung ng i  c v khong thi gian.
C.  lc v qung ng i  c.
D.  lc v vn  tc.
Chn  p n  ng.

5. Mt lc khng  i  l in  tc ko mt vt

chuyn ng vi  vn  tc theo hng ca

.  Cng  sut ca lc l

A.  Fvt. B.  Fv.

C.  Ft. D.  Fv2.

Chn  p n  ng.



F



F

v



F
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Cu hi v bi  tp

Nu lc khng i F c im t chuyn di mt on s theo hng hp vi hng
ca lc gc th cng ca lc F c tnh theo cng thc :

A = Fscos

Cng sut o bng cng sinh ra trong mt n v thi gian. 

=

A

t

Tn la Satn (Saturn)  V

Tu bin

u tu  ho

 t

Xe my

Ngi  lm vic

n in

My thu  thanh

My tnh  b ti

7.1 01 0 W

5.1 07 W

3.1 06 W

4.1 04 W

1 ,5.1 04 W

1 00 W

1 00 W

1 0 W

1 .  1 03 W

Bng 24.1

Vi  v d  v cng sut trung bnh.
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Hp s  t, xe my

Trong  t,  xe my cng sut ca lc pht ng cho bi  :  P

Gi s im t ca chuyn di  mt on s theo hng ca ,  cng A ca l :
do  :

P

Vi  t nh,  l vn  tc tc thi  v ca  t,  xe my ti  thi  im ang xt.  Vy :

P = F v (*)

Thng cng sut ca ng c  t,  xe my l mt i  lng c duy tr khng i .  Do
,  theo (*)  nu F tng th v gim v ngc li .

Nh vy,  khi   t,  xe my chy qua nhng on  ng kh i  (l n  dc,  ma st ln)  th
cng  lc F phi  tng l n,  do  vn  tc v phi  gim.  Ngc li ,   nhng on  ng d
i  (xung dc,  ma st nh)  cng  lc F gim v vn  tc v s tng.  Vic iu  chnh  v tng
hay gim c thc hin  bng mt thit b  gi  l  hp s (s dng cc bnh  xe truyn  ng c
bn  knh  to,  nh khc nhau).

s
t

s
F

t
=

A F s=
FFF

=
A
t

F

Em c bit ?

6. Mt ngi  ko mt hm g khi  lng 80 kg
trt trn  sn  nh bng  mt dy c phng
hp gc 30o so vi  phng nm ngang.  Lc
tc dng ln  dy bng  1 50 N.  Tnh  cng ca
lc  khi  hm trt i  c 20 m.

7. Mt ng c in  cung cp cng sut 1 5 kW
cho mt cn  cu  nng  1  000 kg  ln  cao
30 m.  Ly g = 1 0 m/s2.  Tnh  thi  gian  ti  thiu
 thc hin  cng  vic  ?

Hp s xe my 

Hp s  t 
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I  - khi  nim ng nng

1 . Nng lng

Mi vt xung quanh ta u mang nng lng.  Khi
mt vt tng tc vi cc vt khc th gia chng c
th c trao i nng lng.  Qu trnh trao i nng
lng ny din ra di nhng dng khc nhau :  thc
hin cng, truyn nhit,  pht ra cc tia mang nng
lng.. .  

2. ng nng

Bi hc ny xt dng nng lng m mt vt c
c do n ang chuyn ng.  Dng nng lng y
gi l ng nng.

Khi mt vt c ng nng th vt  c th tc
dng lc ln vt khc v lc ny sinh cng.  

II  - Cng thc tnh ng nng

1 . Ta hy xt mt vt khi lng m chuyn ng di
tc dng ca mt lc .   n gin, ta gi thit

lc khng i v vt  chuyn ng theo gi 

ca lc .  Trong mt khong thi gian xc nh 

di tc dng ca lc ,  gi s vt  i c 

qung ng s v c vn tc bin thin t n .2v1v

F

F

F

F

C2

C1

ng nng
Chng ta  nghe n  nhng trn  l  qut hay sng thn  c sc tn  ph rt mnh.  Dng nc
 mang nng lng  dng no ?  

Dng no  ct 1  ng  vi
dng no  ct 2  ?
C1

Chng t nhng vt sau  y
c ng nng v nhng vt y c
th sinh  cng nh th no ?

a)  Vin  n ang bay.

b)  Ba ang chuyn ng.

c) Dng nc l  ang chy mnh.

C2

Ct 1 Ct 2
Dng trao i nng lng

A.  My ko 
B.  Cn cu

C.  L nung

D.  Mt Tri

E.  L  qut

1 .  Thc hin  cng
2.  Truyn nhit

3.  Pht ra cc tia nhit



V lc khng i nn gia tc chuyn ng ca vt 

khng i,  ngha l vt chuyn ng thng 

bin i u.  Vi chuyn ng ny, ta c cng thc :

Thay , ta c :

Tch Fs  v phi ca cng thc trn chnh l
cng A ca lc trong chuyn di s ca vt :

Fs = A

Vy (25.1 )

2. Ta xt trng hp c bit ca cng thc (25.1 ).
Vt bt u t trng thi ngh (v1 = 0),  di tc
dng ca lc ,  t ti trng thi c vn tc v2 = v .
Khi  (25.1 )  tr thnh :

(25.2)

Nh vy, khi lc tc dng ln vt sinh cng, vt
nhn c nng lng v chuyn t trng thi ngh
sang trng thi chuyn ng.

V tri ca (25.2) biu th nng lng m vt thu
c trong qu trnh sinh cng ca lc v c
gi l ng nng ca vt.

Kt qu ny  tm c trong mt v d n
gin ;  ngi ta chng minh rng n vn ng cho
trng hp tng qut.

ng nng ca mt vt khi lng m ang
chuyn ng vi vn tc v l nng lng (k hiu
W ) m vt  c c do n ang chuyn ng
v c xc nh theo cng thc :

(25.3)

n v ca ng nng l jun (J).  C3

2


1
=

2
W mv

F

21
2
m A=v

F

2 2
2 1

1 1
2 2
m m A =v v

F

2 2
2 1

1 1
2 2
m m Fs =v v

2 2
2 1 2

F
s

m
 =v v

F
a

m
=

2 2
2 1 2as =v v

F
a

m
=

F

1 35

Chng minh rng n  v  jun

cng bng kg.m2/s2.

C3

Vt v (m/s) ng nng
(J)

Tri  t
(quay xung quanh
Mt Tri)

Mt Trng

Tn la

 t

Vn ng vin

Git ma

Phn  t xi

2,88.1 04

1 ,02.1 03

6,1 8.1 05

25

1 0

9

500

2,65.1 033

3,82.1 028

9,5.1 01 3

6,3.1 05

3,5.1 03

1 ,4.1 0 3

6,6.1 0 21

Bng 25.1
Vi  v d  v ng nng.



1 36

III  - Cng ca lc tc dng v 
bin thin ng nng

Trong trng hp vt ang chuyn ng di tc 

dng ca lc t v tr c ng nng n v 

tr c ng nng , th cng do lc sinh ra 

c tnh theo cng thc : .

H qu : Khi lc tc dng ln vt sinh cng dng
th ng nng ca vt tng (tc l vt thu thm cng 
hay vt sinh cng m).  Ngc li,  khi lc tc dng
ln vt sinh cng m th ng nng ca vt gim
(tc l vt sinh cng dng).

2 2
2 1

1 1
=

2 2
A m mv v

F2
2

1

2
mv

2
1

1

2
mvF

V d : Mt  t c khi lng 1  200 kg
tng tc t 18 km/h n 108 km/h
trong 12 s.  Tnh cng sut trung bnh
ca ng c  t .

Gii :  Cng thc hin bi ng c
 t khi tng tc bng  bin thin
ng nng ca  t :

A = 

A =

Cng sut trung bnh ca ng
c  t :

P =
525

43, 75 kW
12

A

t
= =

2 21
1 200 (30 5 )   600.875  525 kJ

2
- = =

2 2
2 1

1 1

2 2
m m-v v

ng nng l dng nng lng ca mt vt c c do n ang chuyn ng v
c xc nh theo cng thc :

W =

ng nng ca mt vt bin thin khi cc lc tc dng ln vt sinh cng. 

m 21

2
v

1 . Nu nh ngha v cng thc ca ng nng.

2. Khi  no ng  nng ca vt

a)  bin  thin  ? b)  tng ln  ? c)  g im i  ?

3. Cu no sai trong cc cu  sau  ?

ng nng ca vt khng i  khi  vt

A.  chuyn  ng thng  u.
B.  chuyn  ng vi  gia tc khng i.
C.  chuyn  ng trn  u.
D.  chuyn  ng cong u.

4. ng nng ca mt vt tng khi

A.  gia tc ca vt a > 0.
B.  vn  tc ca vt v > 0.
C.  cc lc tc dng  ln  vt sinh  cng  dng.
D.  gia tc ca vt tng.
Chn p n  ng.

5. Mt vt trng  lng 1 ,0 N  c ng nng  1 ,0 J .
Ly g = 1 0 m/s2.  Khi   vn  tc ca vt bng
bao nhiu  ?

A.  0,45 m/s. B.  1 ,0 m/s.

C.  1 ,4 m/s. D.  4,4 m/s.

6. Mt  t c khi  lng 1  000 kg  chuyn  ng
vi  vn  tc 80 km/h.  ng nng ca  t c
gi tr  no sau  y ?

A.  2,52.1 04 J. B.  2,47.1 05 J.

C.  2,42.1 06 J. D.  3,20.1 06 J.

7. Tnh ng nng ca mt vn  ng  vin  c
khi  lng 70 kg  chy u  ht qung ng
400 m trong thi  g ian  45 s.

8. Mt vt khi  lng  m = 2 kg  ang nm yn
trn mt mt phng  ngang khng ma st.
Di  tc dng  ca lc nm ngang 5 N,  vt
chuyn ng v i  c 1 0 m.  Tnh  vn  tc
ca vt  cui  chuyn  di  y.

Cu hi v bi  tp
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I  - Th nng trng trng

1 . Trng trng

Mi vt  xung quanh Tri t u chu tc dng
ca lc hp dn do Tri t gy ra,  lc ny nh 
bit gi l trng lc.

Ta ni rng xung quanh Tri t tn ti mt
trng trng.  Biu hin ca trng trng l s xut
hin trng lc tc dng ln mt vt khi lng m
t ti mt v tr bt k trong khong khng gian c
trng trng.  Cng thc ca trng lc ca mt vt
khi lng m c dng :

(26.1 )

vi l gia tc ri t do hay cn gi l gia tc trng 

trng.  

Nu xt mt khong khng gian khng qu rng
th vect gia tc trng trng ti mi im c
phng song song, cng chiu v cng  ln.  Ta
ni rng, trong khong khng gian  trng trng
l u (Hnh 26.1 ).

g

C1

g

=P mg

Th nng
Trong cc trng hp sau  :

Vt nng c a ln  mt  cao z ;

Vt nng gn  vo u  mt l xo ang b  nn  ;

Mi  tn  t vo cung ang ging ;

Cc vt ny u  c kh nng sinh  cng,  ngha l  chng u  mang nng lng.  Dng nng
lng ny gi  l  th nng.

Chng t rng, trong trng
trng u mi vt (nu khng chu
tc dng ca mt lc no khc)
s chuyn ng vi cng mt gia tc
, gi l gia tc trng trng.g

C1

Hnh 26.1



2. Th nng trng trng

a) nh ngha

V d : Th mt ba my t  cao z ri xung p
vo cc, lm cho cc i su vo t mt on s.  Vy,
ba my  sinh cng v z cng ln th s cng di.  

Tng qut : Khi mt vt  v tr c  cao z so vi
mt t th vt  c kh nng sinh cng, ngha l
vt mang nng lng.  Dng nng lng ny gi l
th nng trng trng (hay th nng hp dn).  

Th nng trng trng ca mt vt l dng
nng lng tng tc gia Tri t v vt ;
n ph thuc vo v tr ca vt trong trng trng.

b) Biu thc th nng trng trng

Trong v d trn,  vt (ba my) ri t  cao z
(khng vn tc u).  Khi ri xung t,  trng lc 
ca vt sinh cng l :

A = Pz = mgz (26.2)

Cng A ny c nh ngha l th nng ca vt.

Khi mt vt khi lng m t   cao z so vi
mt t (trong trng trng ca Tri t)  th th
nng trng trng ca vt c nh ngha bng
cng thc :

(26.3)

Theo cng thc (26.3)  th th nng  ngay trn
mt t bng khng (v z = 0).  Ta ni,  mt t c
chn l mc (hay gc) th nng.  

Ch  rng,  y khi tnh  cao z,  ta chn chiu
dng ca z hng ln.

C3

Wt = mgz 

P

C2
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Hnh 26.2

Tm hai  v d chng t rng
mt vt c khi  lng m khi  a
ln v  tr cch mt t  cao z th
lc ri  xung c th sinh cng.

C2

Nu chn mc th nng ti
v  tr O ( cao = 0,  Hnh  26.2)  th
ti  im no

th nng = 0 ?

th nng > 0 ?

th nng < 0 ?

C3



3. Lin h gia bin thin th nng v cng
ca trng lc

T cng thc (26.2) d dng suy ra rng, khi mt
vt khi lng m ri t im M c  cao zM ti
im N c  cao zN th cng ca trng lc trong
qu trnh  bng :

AMN = mgzM mgzN (26.4)

Thc nghim v l thuyt  chng minh c
rng, cng thc (26.4) vn nghim ng trong trng
hp hai im M,  N  cc v tr bt k khng cng trn
mt ng thng ng v vt ang xt chuyn di t
M n N theo mt ng bt k (Hnh 26.3).

Theo nh ngha ca th nng (26.3)  :

Cng thc (26.4) c th vit :

(26.5)

Khi mt vt chuyn ng trong trng trng t v
tr M n v tr N th cng ca trng lc ca vt c gi
tr bng hiu th nng trng trng ti M v ti N.

H qu : Trong qu trnh chuyn ng ca mt vt
trong trng trng :

Khi vt gim  cao,  th nng ca vt gim th
trng lc sinh cng dng ;

Khi vt tng  cao,  th nng ca vt tng th
trng lc sinh cng m.  ;  

II  - Th nng n hi

1 . Cng ca lc n hi

Nh  bit  lp 8,  khi mt vt bin dng th n c
th sinh cng.  Lc ,  vt c mt dng nng lng
gi l th nng n hi.

Trong bi ny ta xt mt l xo n hi,  c 
cng k,  mt u gn vo mt vt,  u kia c gi
c nh (Hnh 26.4).

C5C4

MN t t= ( ) ( )A W M W N

N t ( )mgz W N=

M t ( )mgz W M=
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Chng minh rng,  hiu  th

nng ca mt vt chuyn ng

trong trng  trng khng ph

thuc vic chn gc th nng.

C4

Hnh 26.4

Hnh 26.3

Chng minh rng khi  mt

vt chuyn ng t M n N

trong trng trng theo nhng

ng khc nhau th cng ca

trng lc theo cc ng y l

nh nhau.

C5
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Lc cha bin dng,  di l xo l l0.  Lc bin
dng  di l xo l l = l0 + l.  Khi c bin dng,
l xo tc dng vo vt lc n hi .  Lc ny tun
theo nh lut Hc :

Nu ta chn chiu dng l chiu tng  di l
ca l xo th c th vit =  k .

Lc ny c th sinh cng.  Php tnh chng t
rng, khi a l xo t trng thi bin dng v trng
thi khng bin dng th cng thc hin bi lc n
hi c xc nh bng cng thc :

(26.6)

2. Th nng n hi

Khi l xo ang  trng thi bin dng th h gm 
l xo v vt nh c th nng (th nng n hi).
Tng t nh th nng trng trng, ta nh ngha
th nng n hi bng cng ca lc n hi.  Vy c
th vit cng thc tnh th nng n hi :

(26.7)2
t

1
= ( )

2
W k l

21
( )

2
A k l= 

F

lF

= F k l

F

Th nng trng trng (th nng hp dn) ca mt vt l dng nng lng tng
tc gia Tri t v vt ;  n ph thuc vo v tr ca vt trong trng trng. 

Nu chn mc th nng ti mt t th  cng thc th nng trng trng ca mt
vt c khi lng m t ti  cao z l :

Wt = mgz

Th nng n hi l dng nng lng ca mt vt chu tc dng ca lc n hi.

Cng thc tnh th nng n hi ca mt l xo  trng thi c bin dng l l :

Wt = k( ) 2
1

2
lD

Ghi ch :  Cng thc (26.6) c th
chng minh nh sau :  Vi nh,
c th tnh A bng cng ca lc n
hi trung bnh :

ngha l 21
( ) .

2
A k l=

1
( )( )

2
A k l l = - -

1
( )

2
A F l= -

tb

0
( )( 1) ( )

2

F
A F l l 

+
= - = -

tb
F

l
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1 . Nu nh ngha v  ngha ca th nng :
a)  trng trng ; b)  n hi.

2. Khi mt vt t  cao z,  vi cng vn tc u, bay
xung t theo nhng con ng khc nhau th 

A.   ln  vn  tc chm t bng nhau.

B.  thi  gian  ri  bng nhau.

C.  cng ca trng lc bng  nhau.

D.  gia tc ri  bng  nhau.

Hy chn cu  sai.

3. Mt vt khi  lng 1 ,0 kg  c th nng 1 ,0 J

i  vi  mt t.  Ly g = 9,8 m/s2.  Khi  ,  vt
  cao bng bao nhiu  ?

A.  0,1 02 m. B.  1 ,0 m.
C.  9,8 m. D.  32 m.

4. Mt vt khi  lng m gn vo u  mt l xo
n hi  c  cng k,  u  kia ca l xo c
nh.  Khi l xo b  nn li  mt on l ( l < 0) th
th nng  n  hi  bng bao nhiu  ?

A. . B. .

C. . D.

5. Trong Hnh  26.5,  hai  vt cng khi  lng  nm
 hai  v  tr M v N sao cho MN nm ngang.

So snh  th nng ti  M v ti  N.

6. L xo c  cng k = 200 N/m, mt u c nh,
u kia gn vi vt nh. Khi l xo b nn 2 cm th
th nng n hi ca h bng bao nhiu ? Th
nng ny c ph thuc khi lng ca vt khng ?

l-
21

( ) .
2
kl-

1

2
k

l
1

2
( )kl+

21

2
( )k

Cu hi v bi  tp

Hnh 26.5
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I  -  C nng ca vt chuyn ng
trong trng trng

1 . nh ngha

Khi mt vt chuyn ng trong trng trng th
tng ng nng v th nng ca vt c gi l c
nng ca vt trong trng trng (gi tt l c nng
ca vt).

K hiu c nng ca vt l W,  theo nh ngha ta
c th vit :

W = W + Wt

(27.1 )

2. S bo ton c nng ca vt chuyn ng
trong trng trng

Xt mt vt khi lng m chuyn ng trong trng
trng t v tr M n v tr N (Hnh 27.1). Trong qu
trnh chuyn ng , cng AMN ca trng lc c xc
nh bi hiu th nng ti M v ti N (xem (26.5)) :

(27.2)

Nu trong qu trnh ,  vt ch chu tc dng ca
trng lc th theo (25.1 )  cng ca trng lc cng
c tnh bng  bin thin ng nng ca vt t
M n N :

MN t t( ) ( )A W M W N= 

+
21

 = 
2

W m mgzv

C nng
Trong qu trnh  chuyn ng ca mt vt chu  tc dng ca trng lc hay lc n hi ,  ng nng
v th nng ca vt c l in  h vi  nhau  nh th no ?  Hy quan st mt ng h m qu lc
ang dao ng trong trng trng ;  ng nng v th nng ca qu lc bin  i  nh th no ?

Hnh 27.1



(27.3)

AMN = W (N)  W(M)

trong              W(M)  =

W (N)  =

ln lt l ng nng ca vt ti v tr u M v
v tr cui N.

Cho bng nhau hai gi tr ca trong (27.2)
v (27.3) ta c :

Wt (M)  Wt (N)   =  W (N)  W (M)

W (M)  + Wt (M)   =  W (N)  + Wt (N)

Theo nh ngha c nng (27.1 ),  v tri ca cng
thc trn biu th c nng ca vt ti M,  v phi
biu th c nng ca vt ti N :

W (M)  = W (N) (27.4)

V M v N l hai v tr bt k ca vt trong qu
trnh chuyn ng, nn t h thc (27.4) c th pht
biu nh lut bo ton c nng ca vt chuyn
ng trong trng trng :

Khi mt vt chuyn ng trong trng trng
ch chu tc dng ca trng lc th c nng ca
vt l mt i lng bo ton.

(27.5)

3. H qu

Trong qu trnh chuyn ng ca mt vt trong
trng trng :

Nu ng nng gim th th nng tng (ng
nng chuyn ho thnh th nng) v ngc li ;

Ti v tr no ng nng cc i th th nng cc
tiu v ngc li.  C1

 t
2

               =  +   = hng s
1hay        hng s
2

+ =

W W W

m mgzv

MNA

2
2

1

2
mv

2
1

1

2
mv

2 2
MN 2 1

1 1

2 2
= A m mv v
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Hnh 27.2

Con lc n to bi  mt vt
nng nh gn vo u mt si
dy mnh khng co dn,  u kia
ca dy gn c nh ti  C (Hnh
27.2).  a vt ln v  tr A ri  th
nh nhng,  vt s i  xung n O
(v tr thp nht) ri  i  ln n B,
sau   quay li  v dao ng c
th tip din.  Nu khng c tc
dng ca cc lc cn,  lc ma st :

a)  Chng minh rng A v B i
xng nhau qua CO.

b)  V  tr no ng nng cc i  ?
Cc tiu  ?

c)  Trong qu trnh  no ng
nng chuyn ho thnh th nng
v ngc li  ?

C1
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II  - C nng ca vt chu tc dng ca
lc n hi

Tng t nh trn c th chng minh rng :

Khi mt vt ch chu tc dng ca lc n hi
gy bi s bin dng ca mt l xo n hi th
trong qu trnh chuyn ng ca vt,  c nng
c tnh bng tng ng nng v th nng n
hi ca vt l mt i lng bo ton.

(27.6)

Ch  quan trng : nh lut bo ton c nng ch
nghim ng khi vt chuyn ng ch chu tc dng
ca trng lc v lc n hi,  ngoi ra nu vt cn
chu thm tc dng ca lc cn,  lc ma st. . .  th c
nng ca vt s bin i.  Cng ca cc lc cn,  lc
ma st. . .  s bng  bin thin ca c nng.  C2

2 21 1
( ) hng s

2 2
= +  =W m k lv

Hnh 27.3

Mt vt nh trt khng
vn tc u  t mt nh  dc cao
h = 5 m (Hnh  27.3)  ;  khi  xung
ti  chn dc B,  vn  tc ca vt l
v = 6 m/s.  C nng ca vt c
bo ton khng ? Gii  thch.

C2

C nng ca vt chuyn ng di tc dng ca trng lc bng tng ng nng v
th nng trng trng ca vt.

C nng ca vt chuyn ng di tc dng ca lc n hi bng tng ng nng
v th nng n hi ca vt.

Nu khng c tc dng ca lc khc (nh lc cn, lc ma st...) th trong qu trnh
chuyn ng, c nng ca vt l mt i lng bo ton.

1 . Vit cng thc tnh  c nng ca vt chuyn
ng trong trng trng.

2. Vit cng thc tnh  c nng ca vt chu  tc
dng  ca lc n hi.

3. Pht biu  nh  lut bo ton c nng.

4. Nu mt v d  v s chuyn ho gia ng
nng v th nng  trong  trng hp vt chu
tc dng ca lc n hi.

5. C nng  l mt i  lng 

A.  lun  lun  dng.
B.  lun  lun  dng hoc bng khng.
C.  c th dng,  m hoc bng khng.
D.  lun  lun  khc khng.

6. Khi c tc dng ca c trng lc v lc n hi
th c nng ca vt c tnh nh th no ?

Cu hi v bi  tp
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7. Mt vt nh c nm ln  t mt im M pha
trn  mt t ;  vt ln  ti  im N th dng  v ri
xung.  B qua sc cn ca khng kh.  Trong
qu trnh  MN

A.  ng nng  tng.
B.  th nng gim.
C.  c nng cc i  ti  N.
D.  c nng khng  i.
Chn  p n  ng.

8. T im M (c  cao so vi  mt t bng
0,8 m) nm ln mt vt vi  vn tc u 2 m/s.
Bit khi  lng ca vt bng 0,5 kg,  ly

g = 1 0 m/s2.  C nng ca vt bng bao nhiu ?

A.  4  J . B.  1  J .

C.  5 J . D.  8 J .

Nng lng thu in  nc ta

nc ta c nhiu  thc cao,  nhiu  dng sng bt ngun  t nhng vng ni  cao.  Nc 
nhng  cao  c d tr th nng ht sc to ln.  Khi  nhng lng nc  chy xung,  th
nng d tr chuyn  ho thnh  ng nng,  l m quay tuabin  ca my pht,  to ra in  nng.
Di  y l cng sut ca mt s nh my thu in   nc ta (hin  ti  v tng lai ).

(1  MW = 1 06 W)

Em c bit ?

Min Nh my thu in
Cng sut mt t my (MW)
nhn vi  s t my

Bc

Hin  ti
Thc B (sng Chy)

Ho Bnh  (sng )

36.3  = 1 08 MW

240.8 = 1  920 MW

Tng lai

Sn  La (sng )

Lai  Chu  (sng )

Hui  Qung (sng Nm Mu)

2  400 MW

1  200 MW

600 MW

Trung

Hin  ti

Vnh  Sn  (sng a-khan)

Sng Hinh

Y-a-ly (sng S-san)

33.2  = 66 MW

33.2  = 66 MW

1 80.4 = 720 MW

Tng lai S-san  3 200 MW

Nam

Hin  ti

a-nhim

Tr  An  (sng ng Nai )

Thc M

40.4 = 1 60 MW

1 00.4 = 400 MW

1 50 MW

Tng lai

Hm Thun

i  N inh

ng Nai

400 MW

320 MW

400 MW
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Tu theo h c hc ang xt,  c th xy ra s bin thin hay bo ton ca mt s 
i lng vt l.

NG KT CHNG IV

Cc nh lut bo ton 

i lng Bin thin Bo ton

ng lng :

=p mv

Bin thin ng lng ca mt
vt chu tc dng ca ngoi lc :

 = p F t

Bo ton ng lng ca
mt h c lp :

1 2 . . .=  k hng i+ +p p

2



ng nng :

2
=
m

W
v

Bin thin ng nng ca mt
vt bng cng A ca ngoi lc
tc dng ln vt :

 =W A

Th nng

t

Th nng hp dn :

(mc th nng

ti mt t).

=W mgz 2
t

Th nng n hi :

(mc th nng ti trng thi

khng bi

1

n dng)

(
2

.

)= W k l

C nng bng tng ng
nng v th nng (hp
dn, n hi).

Nu khng c cc lc
ma st, lc cn ca mi
trng.. .  th c nng
(hp dn, n hi) l
mt i lng bo ton :

w + wt = hng s

Cng ca lc (trng lc,  lc n hi)  bng hiu s
th nng u tr i th nng cui.



nhit hc
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PHN hai

C nhiu  hin  tng l in  quan  n  chuyn ng  v tng tc ca cc phn  t.  Nhit hc l mt
trong  nhng b phn  ca Vt l  hc c nhim v  nghin  cu cc hin  tng ny.

Tu con thoi C-lum-bi-a
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nhit hc

cht kh

c s ca nhit ng lc hc

cht rn v cht lng

s chuyn th
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CHNG v

Cht kh

Cu to cht

Thuyt ng hc phn t
cht kh

Kh l  tng

Cc qu trnh  bin  i  trng
thi  ca kh l  tng v cc
nh  lut tng ng

Phng trnh  trng thi  ca
kh l  tng

Chng ny nghin  cu  tnh  cht ca cht kh v cc qu trnh
bin i  trng  thi  ca cht kh.

Khinh kh cu dng trong nghin cu kh tng,  thu vn.



I  - cu to cht

Nc ,  nc v hi nc u c cu to t
cng mt loi phn t l phn t nc.  Nhng ti
sao nc  li c th tch v hnh dng ring, nc
c th tch ring nhng hnh dng li l hnh dng
ca bnh cha, cn hi nc th khng c c th tch
ring ln hnh dng ring (Hnh 28.1 )  ?

1 . Nhng iu  hc v cu to cht

 lp 8  ta  bit :  

Cc cht c cu to t cc ht ring bit l
phn t (1 ) ;

Cc phn t chuyn ng khng ngng ;  

Cc phn t chuyn ng cng nhanh th nhit
 ca vt cng cao (2).

Tuy nhin,  nu cc phn t cu to nn vt
chuyn ng khng ngng th ti sao vt (mt hn
phn, mt ci bt chng hn.. .)  li khng r ra
thnh tng phn t ring bit,  m c gi nguyn
hnh dng v th tch ca chng ?  
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cu to cht
Thuyt ng hc phn t
cht kh

(1 ) Cc ht cu to nn cht rn v cc kh tr l cc nguyn t,  c coi l cc phn t n nguyn t.
Ngi ta  xc nh c kch thc v khi lng ca phn t cc cht khc nhau.   Phn t nc
chng hn,  c kch thc l 4.10 10 m v khi lng 2,9.10 26 kg.   hnh dung c kch thc v
khi lng ca phn t nh b nh th no ta c th dng hnh nh so snh sau y :  Kch thc v
khi lng ca qu cam so vi kch thc v khi lng ca Tri t th no th kch thc v khi
lng ca phn t so vi kch thc v khi lng ca qu cam nh th.

(2)  nhit  trong phng (27oC) cc phn t hir chuyn ng vi vn tc khong 1  900 m/s (ln
hn vn tc ca vin n ang bay),  cn cc phn t xi chuyn ng vi vn tc khong 500 m/s.

Hnh 28.1

Hnh 28.2.  nh chp cc nguyn
t silic qua knh hin vi hin i
(knh hin vi lc nguyn t).



2. Lc tng tc phn t

Cc vt c th gi c hnh dng v th tch ca
chng l do gia cc phn t cu to nn vt
ng thi c lc ht v lc y.   ln ca nhng lc
ny ph thuc vo khong cch gia cc phn t.  

Khi khong cch gia cc phn t nh th lc
y mnh hn lc ht,  khi khong cch gia cc
phn t ln th lc ht mnh hn lc y.  Khi
khong cch gia cc phn t rt ln (ln hn nhiu
ln kch thc phn t) th lc tng tc gia chng
coi nh khng ng k.  

 hnh dung c s tn ti ng thi ca lc
ht v lc y phn t,  ngi ta c th dng m
hnh sau y.

Ch  : M hnh trn ch cho php hnh dung gn
ng s xut hin lc y v lc ht phn t ;  khng
cho thy bn cht cng nh s ph thuc ca  ln
ca lc ny vo khong cch gia cc phn t.  C2

C1
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Hnh 28.3

Ti  sao cho hai  thi  ch c
mt y phng  c mi
nhn tip xc vi  nhau th chng
ht nhau  (Hnh  28.3)  ? Ti  sao
hai  mt khng c mi  nhn th
li  khng ht nhau  ?

C1

Ti sao c th sn xut thuc
vin bng cch nghin nh dc
phm ri cho vo khun nn mnh ?

Nu b i vin thuc ri dng tay p
st hai mnh li th hai mnh khng
th dnh lin vi nhau. Ti sao ?

C2

Coi  hai  phn t ng cnh  nhau
nh hai  qu cu.

Coi  l in  kt g ia hai  phn t
nh mt l xo.

1 .  L xo b  dn  c xu  hng co
li  :  tng  hp lc l in  kt phn  t
l lc ht.

2.  L xo b  nn  c xu  hng dn
ra :  tng hp lc l in  kt phn t
l lc y.

3.  L xo khng nn  cng khng
dn :  cc phn t c khong
cch sao cho lc y v lc ht
cn bng nhau.



3. Cc th rn, lng, kh

Ta  bit cc cht tn ti  cc th(1) thng gp l :
th kh,  th lng v th rn.  S khc nhau gia cc
th ny c gii thch nh th no ?

th kh,  cc phn t  xa nhau (khong cch
gia cc phn t ln gp hng chc ln kch thc
ca chng).  Lc tng tc gia cc phn t rt yu
nn cc phn t chuyn ng hon ton hn lon(2).
Do ,  cht kh khng c hnh dng v th tch
ring.  Cht kh lun chim ton b th tch ca
bnh cha v c th nn c d dng.

th rn,  cc phn t  gn nhau (khong cch
gia cc phn t ch vo c kch thc ca chng).
Lc tng tc gia cc phn t cht rn rt mnh
nn gi c cc phn t ny  cc v tr xc nh
v lm cho chng ch c th dao ng xung quanh
cc v tr cn bng xc nh ny.  Do ,  cc vt rn
c th tch v hnh dng ring xc nh.  

Th lng c coi l trung gian gia th kh v
th rn.

Lc tng tc gia cc phn t  th lng ln
hn lc tng tc gia cc phn t  th kh nn gi
c cc phn t khng chuyn ng phn tn ra xa
nhau.  Nh ,  cht lng c th tch ring xc nh.
Tuy nhin,  lc ny cha  ln nh trong cht rn
 gi cc phn t  nhng v tr xc nh.  Cc phn
t  th lng cng dao ng xung quanh cc v tr
cn bng, nhng nhng v tr ny khng c nh m
di chuyn.  Do  cht lng khng c hnh dng
ring m c hnh dng ca phn bnh cha n.
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Hnh 28.4.  S sp xp (a)  v
chuyn ng (b)  ca phn t  cc
th kh,  lng,  rn.

a) b)

a) b)

a) b)

(1 ) Trong vt l th cn gi l trng thi cu to cht hoc pha.

(2) T kh (gas) trong ngn ng ca nhiu nc chu u c ngun gc t ch Hi Lp khaos,  c
ngha l hn lon.



II  - Thuyt ng hc phn t cht kh

1 . Ni dung c bn ca thuyt ng hc phn
t cht kh

Thuyt ng hc phn t cht kh ra i vo nhng
nm u ca th k XVIII.  Sau y l nhng ni
dung c bn ca thuyt.

Cht kh c cu to t cc phn t ring r,  c
kch thc rt nh so vi khong cch gia chng.

Cc phn t kh chuyn ng hn lon khng
ngng ;  chuyn ng ny cng nhanh th nhit 
cht kh cng cao.

Khi chuyn ng hn lon, cc phn t kh va
chm vo nhau v va chm vo thnh bnh.

Mi phn t kh va chm vo thnh bnh tc
dng ln thnh bnh mt lc khng ng k,  nhng
v s phn t kh va chm vo thnh bnh tc dng
ln thnh bnh mt lc ng k.  Lc ny gy p sut
ca cht kh ln thnh bnh.

2. Kh l tng

V cc phn t kh  xa nhau nn th tch ring ca
cc phn t kh rt nh so vi th tch ca bnh
cha.  V th  n gin ta c th b qua th tch
ring ca cc phn t,  coi chng nh cc cht im.

Mt khc, khi cha va chm th lc tng tc gia
cc phn t kh rt yu, nn cng c th b qua.

Cht kh trong  cc phn t c coi l cc
cht im v ch tng tc khi va chm c gi
l kh l tng.  
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Hnh 28.5.  Cc phn t kh chuyn
ng hn lon theo mi hng.

Hnh 28.6. Cc phn t va chm vo
nhau v va chm vo thnh bnh.



1 . Tm tt ni  dung v cu to cht.  

2. So snh  cc th kh,  lng,  rn  v cc mt
sau  y :

loi  phn t ;

tng tc phn t ;

chuyn ng phn  t.

3. Nu cc tnh cht ca chuyn ng ca phn t.

4. nh ngha kh l  tng.

5. Tnh  cht no sau  y khng phi  l  ca
phn  t ?

A.  Chuyn ng khng ngng.

B.  Gia cc phn t c khong  cch.

C.  C lc ng  yn,  c lc chuyn ng.

D.  Chuyn ng  cng nhanh th nhit  ca
vt cng cao.

6. Khi  khong  cch  gia cc phn  t rt nh,  th
gia cc phn t 

A.  ch c lc ht.

B.  ch c lc y.
C.  c c lc ht v lc y,  nhng lc y ln
hn lc ht.
D.  c c lc ht v lc y,  nhng lc y nh
hn lc ht.
Chn  p n  ng.
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Cu to cht 

 th kh,  lc tng tc gia cc phn t rt yu nn cc phn t chuyn ng
hon ton hn lon.

 th rn, lc tng tc gia cc phn t rt mnh nn gi c cc phn t  cc v
tr cn bng xc nh, lm cho chng ch c th dao ng xung quanh cc v tr ny.

 th lng, lc tng tc gia cc phn t ln hn  th kh nhng nh hn  th
rn, nn cc phn t dao ng xung quanh cc v tr cn bng c th di chuyn c.

Thuyt ng hc phn t cht kh 

Cht kh c cu to t cc phn t c kch thc rt nh so vi khong cch
gia chng.

Cc phn t kh chuyn ng hn lon khng ngng ;  chuyn ng ny cng
nhanh th nhit  cht kh cng cao.

Khi chuyn ng hn lon cc phn t kh va chm vo thnh bnh gy p sut
ln thnh bnh.

Cht kh trong  cc phn t c coi l cc cht im v ch tng tc khi va chm
gi l kh l tng.

Cu hi v bi  tp



Plasma

Trong lng Mt Tri ,  nhit  ln  ti  hng chc triu  .  nhit  ny vt cht khng tn
ti  di  ba trng thi  cu  to cht thng gp l kh,  lng v rn  m tn  ti  di  mt trng thi
c bit gi  l  plasma.  Trong trng thi  plasma,  vt cht khng tn  ti  di  dng cc nguyn
t v phn  t m di  dng cc ion.  Trn  Tri  t,  trng thi  plasma rt h im ;  tuy nhin,  trong
v  tr  li  c ti  trn  99% vt cht ang tn  ti  di  dng plasma.

Em c bit ?
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7. Tnh cht no sau  y khng phi  l ca phn
t ca vt cht  th kh ?

A.  Chuyn ng hn  lon.

B.  Chuyn ng khng ngng.

C.  Chuyn ng hn lon  v khng  ngng.

D.  Chuyn ng  hn lon  xung  quanh  cc v
tr cn  bng c nh.

8. Nu v d  chng t gia cc phn t c lc
ht,  lc y.

Hnh 28.7.  Trng thi plasma trn
Tri t t mt v n nhit hch.

Hnh 28.8.  Trng thi plasma trn Mt Tri.



I  - trng thi v Qu trnh bin i
trng thi

Trng thi ca mt lng kh c xc nh bng
th tch V,  p sut p v nhit  tuyt i T(1 ).

Nhng i lng ny c gi l cc thng s
trng thi ca mt lng kh.  Gia cc thng s
trng thi ca mt lng kh c nhng mi lin h
xc nh.  Lng kh c th chuyn t trng thi ny
sang trng thi khc bng cc qu trnh bin i
trng thi, gi tt l qu trnh.

Trong hu ht cc qu trnh t nhin,  c ba thng
s trng thi u thay i.  Tuy nhin cng c th
thc hin c nhng qu trnh trong  ch c hai
thng s bin i,  cn mt thng s khng i.
Nhng qu trnh ny c gi l ng qu trnh.

Ngi ta c th dng th nghim  nghin cu
cc ng qu trnh,  tm ra mi lin h gia tng cp
thng s,  t  xy dng phng trnh m t mi
lin h ng thi c ba thng s.
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qu trnh ng nhit
nh lut Bi-l -Ma-ri-t

Th nghim m t  Hnh  29.1  cho thy khi  th tch  ca
mt lng kh gim th p sut tng,  nhng cha cho bit
mi  l in  h nh  lng gia p sut v th tch  ca mt
lng kh.

Lm th no  tm c mi  l in  h ny ?

(1 )  Nhit  tuyt i l nhit  theo nhit giai Ken-vin,  c n v l kenvin,  k hiu l K :

T (K) = 273 + t (xem Vt l 8).

Hnh 29.1

R-bt Bi-l

(Robert Boyle,  1627 - 1691)

Nh vt l ngi Anh



II  - Qu trnh ng nhit

Qu trnh bin i trng thi trong  nhit 
c gi khng i gi l qu trnh ng nhit.

III  - nh lut Bi-l - Ma-ri-t

1 . t vn 

T nhng quan st hng ngy v nhng th nghim
n gin nh th nghim  Hnh 29.1 ,  ta thy khi
nhit  khng i,  nu th tch ca mt lng kh
gim th p sut ca n tng.  Nhng liu p sut c
tng t l nghch vi th tch khng ?

 tr li cu hi ny ta phi da vo th nghim.

2. Th nghim

Th nghim v  Hnh 29.2 cho php o cc gi tr
ca p sut khi th tch ca mt lng kh thay i,
cn nhit  khng thay i.  Da vo  ta c th
tr li c cu hi trn.

Nu th pV = hng s

Kt qu th nghim

Bng 29.1

;  C2C1

1
~p

V
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Hnh 29.2. S  th nghim qu
trnh ng nhit.

Dng tay n  pit-tng (2)  xung  hoc ko
pit-tng  ln   lm thay i  th tch
khng kh trong xi lanh  (1 ).  S thay i
p sut ca khng kh trong xi lanh  c
nhn bit nh p k (3).

Th tch  V (cm3) p sut p (1 05Pa) pV

20 1 ,00

1 0 2,00

40 0,50

30 0,67

Hy tnh  cc gi tr  ca tch
pV  Bng 29.1  v rt ra kt lun
v d on.

C1

Hy dng cc s l iu trong
bng kt qu th nghim  v
ng biu din s bin thin ca
p theo V trong h to  (p,  V).

Trn trc honh :  1  cm ng vi
1 0 cm3.

Trn trc tung :  1  cm ng vi
0,2.1 05 Pa.

C2



3. nh lut Bi-l - Ma-ri-t

Trong qu trnh ng nhit ca mt lng kh
nht nh,  p sut t l nghch vi th tch.

(29.1 )

nh lut trn c nh vt l ngi Anh Bi-l
(Boyle,  1627 1691 ) tm ra nm 1662 v nh vt l
ngi Php Ma-ri-t (Mariotte,  1620 1684) cng
tm ra mt cch c lp vo nm 1676, nn c
gi l nh lut Bi-l Ma-ri-t.

Nu gi p1 ,  V1 l p sut v th tch ca mt
lng kh  trng thi 1  ;  p2,  V2 l p sut v th tch
ca lng kh ny  trng thi 2,  th theo nh lut
Bi-l Ma-ri-t ta c :

(29.2)

IV - ng ng nhit

ng biu din s bin thin ca p sut theo th
tch khi nhit  khng i gi l ng ng nhit.
Trong h to  (p,  V)  ng ny l ng hypebol.

ng vi cc nhit  khc nhau ca cng mt lng
kh c cc ng ng nhit khc nhau (Hnh 29.3).

ng ng nhit  trn ng vi nhit  cao
hn ng ng nhit  di.

p1V1 = p2V2

1
~  hay hng sp  pV = 

V
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V d :

Di p sut 105 Pa mt lng kh c
th tch l 10 lt. Tnh th tch ca lng
kh ny khi p sut l 1 ,25.105 Pa.
Bit nhit  c gi khng i.

Gii :

Trng thi 1 Trng thi 2

p1 = 10
5 Pa p2 = 1 ,25.10

5 Pa

V1 = 10 l V2 = ?

Theo nh lut Bi-l Ma-ri-t
ta c :

p1V1 = p2V2

Do  :  

V2 = 8  lt

1 1
2

2

1, 00.10

1, 25

p V
V

p
= =

Hnh 29.3

Trng thi ca mt lng kh c xc nh bng cc thng s trng thi :  p sut
p,  th tch V v nhit  tuyt i T.

Qu trnh ng nhit l qu trnh bin i trng thi khi nhit  khng i.

nh lut Bi-l - Ma-ri-t :  Trong qu trnh ng nhit ca mt lng kh nht nh,
p sut t  l nghch vi th tch. 

Trong h to  (p , V ) ng ng nhit l ng hypebol. 

p pV
V

1
= hng s



1 . K tn cc thng s trng thi ca mt lng kh.  

2. Th no l qu trnh  ng  nhit ?

3. Pht biu  v vit h  thc ca nh  lut
Bi-l Ma-ri -t.

4. ng ng nhit trong h to  (p,  V)  c
dng  g ?

5. Trong  cc i  lng sau  y,  i  lng no
khng phi  l thng s trng thi  ca mt
lng kh ?

A.  Th tch. B.  Khi  lng.

C.  Nhit  tuyt i. D.  p sut.

6. Trong cc h thc sau y h thc no khng
ph hp vi  nh lut Bi-l Ma-ri-t ?

A.  p ~ . B.  V ~ .

C.  V ~ p. D.  p1V1 = p2V2.

7. H thc no sau  y ph  hp vi  nh  lut
Bi-l Ma-ri-t ?

A.  p1V1 = p2V2. B.  .

C. . D.  

8. Mt xilanh cha 1 50 cm3 kh  p sut 2.1 05 Pa.
Pit-tng  nn  kh trong  xi lanh  xung  cn
1 00 cm3.  Tnh  p sut ca kh trong xi lanh  lc
ny,  coi  nhit  nh khng i.

9. Mt qu bng  c dung  tch  2,5 l t.  Ngi  ta
bm khng kh  p sut 1 05 Pa vo bng.
Mi  ln  bm c 1 25 cm3 khng kh.  Tnh  p
sut ca khng kh trong qu bng sau  45 ln
bm.  Coi  qu bng trc khi  bm khng c
khng kh v trong khi  bm nhit  ca
khng kh khng  thay i.

~ .p V1 1

2 2

p V

p V
=

1 2

1 2

p p

V V
=

1

p

1

V
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Cu hi v bi  tp



I  - Qu trnh ng tch

Qu trnh bin i trng thi khi th tch khng i
l qu trnh ng tch.

II  - nh lut Sc-l

1 . Th nghim. Th nghim  Hnh 30.2 cho php
theo di s thay i p sut ca mt lng kh theo
nhit  trong qu trnh ng tch.

Kt qu th nghim

Bng 30.1

C1
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qu trnh ng tch
nh lut sc-l

Th nghim v  Hnh 30.1  cho php ta rt ra nhn xt
g v mi  quan h gia p sut v nhit  khi  th tch
khng i  ?

Hnh 30.1

Hnh 30.2

C nh v  tr ca pit-tng  gi cho th
tch kh trong xilanh khng i.  Dng nc
nng trong bnh  thay i  nhit  ca
kh trong xilanh.  S thay i  p sut ca
kh trong xilanh c o bng p k.

Hy tnh  cc gi tr  ca 

 Bng  30. 1 .  T  rt ra  mi
l in  h g ia p v T trong  qu
trnh  ng  tch.

p

T
C1

p

(1 05 Pa)
T

(K)
p

T

1 ,00

1 ,1 0

1 ,20

1 ,25

301

331

350

365

. . . . .

. . . . .

. . . . .

. . . . .



2. nh lut Sc-l 

V = hng s,  nn p ~ T

Trong qu trnh ng tch ca mt lng kh nht
nh, p sut t l thun vi nhit  tuyt i.

(30.1 )

Pht biu trn l mt trong nhiu cch pht biu
ca nh lut Sc-l (Charles,  1746 1823,  nh vt
l ngi Php).

Gi p1 ,   T1 l p sut v nhit  tuyt i ca
mt lng kh  trng thi 1  ;  p2 v T2 l p sut v
nhit  ca lng kh ny  trng thi 2.  Ta c :

(30.2)

III  - ng ng tch

ng biu din s bin thin ca p sut
theo nhit  khi th tch khng i gi l ng
ng tch.

ng vi cc th tch khc nhau ca cng mt
lng kh ta c nhng ng ng tch khc nhau
(Hnh 30.3).  ng  trn ng vi th tch nh hn.
C3

C2

1 2

1 2

p p

T T
=

hng s=

p

T

p

T
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Hnh 30.3

V d :

Tnh p sut ca mt lng kh
 30oC,  bit p sut  0oC l
1 ,20.105 Pa v th tch kh khng i.

Gii :

Trng thi 1 Trng thi 2

p1 = 1 ,20.10
5 Pa T2 = 273  + 30

= 303  K

T1 = 273  K p2 = ?

V th tch kh khng i nn :

p2 = 

p2 = 1 ,33.10
5 Pa

5
1 2

1

1, 20.10 .303

273

p T

T
=

1 2

1 2

p p

T T
=

Hy dng cc s l iu trong
bng kt qu th nghim  v
ng biu din s bin thin ca
p sut theo nhit  tuyt i
trong h to  (p,  T)

Trn trc tung 1  cm ng vi
0,25.1 05 Pa.

Trn  trc honh  1  cm ng
vi  50  K.

C2

ng biu  din  ny c c
im g ?
C3



1 . Th no l qu trnh  ng tch  ?  Tm mt v d
v qu trnh  ny.  

2. Vit h thc l in  h gia p v T trong  qu trnh
ng tch  ca mt lng  kh nht nh.

3. Pht biu  nh  lut Sc-l.

4. Trong  cc h thc sau  y,  h thc no
khng ph hp vi  nh  lut Sc-l ?

A.    p ~ T. B.    p ~ t.

C. D.

5. Trong  h to  (p,  T),  ng biu  din  no
sau y l ng ng tch  ?

A.  ng hypebol.

B.  ng thng ko di  qua gc to .

C.  ng thng khng  i  qua gc to .

D.  ng thng ct trc p ti  im p = p0.

6. H thc no sau  y ph  hp vi  nh  lut
Sc-l ?

A.  p ~ t. B.  .

C. D. .

7. Mt bnh  cha mt lng kh  nhit  30oC
v p sut 2 bar.  (1  bar =  1 05 Pa).  Hi  phi
tng  nhit  ln  ti  bao nhiu    p sut
tng  gp i  ?

8. Mt chic lp  t cha khng kh c p sut
5 bar v nhit  25oC.  Khi  xe chy nhanh,
lp xe nng  ln  lm cho nhit  khng  kh
trong  lp tng  ln  ti  50oC.  Tnh  p sut ca
khng kh trong lp xe lc ny.

1 2

2 1

p T

p T
==

p

t
hng s.

=
1 3

1 3

p p

T T

1 2

1 2

.
p p

T T
==

p

T
hng s.
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Qu trnh bin i trng thi khi th tch khng i l qu trnh ng tch. 

nh lut Sc-l :  Trong qu trnh ng tch ca mt lng kh nht nh, p sut t
l thun vi nhit  tuyt i.

p ~T

Trong h to  (p,T ) ng ng tch l ng thng m nu ko di s i qua

gc to .  

p

T
= hng s

Cu hi v bi  tp



I  - Kh thc v kh l tng

Nhng th nghim chnh xc cho thy, cht kh thc
(cht kh tn ti trong thc t nh xi, nit, cacbonic...)
ch tun theo gn ng cc nh lut Bi-l Ma-ri-t
v Sc-l.  Gi tr ca tch pV v thng thay i 

theo bn cht, nhit  v p sut ca cht kh.

Ch c kh l tng l tun theo ng cc nh
lut v cht kh  hc.

Tuy nhin,  s khc bit gia kh thc v kh l
tng khng ln  nhng nhit  v p sut thng
thng.  Do ,  trong i sng v k thut,  khi
khng yu cu  chnh xc cao,  ta c th p dng
cc nh lut v cht kh l tng  tnh p sut,  th
tch v nhit  ca kh thc.

II  - Phng trnh trng thi ca kh
l tng

 lp phng trnh ny ta chuyn lng kh t
trng thi 1  (p1 ,  V1 ,  T1)  sang trng thi 2 (p2,  V2,  T2)
qua trng thi trung gian 1  (p ,  V2,  T1)  (Hnh 31 .2)
bng cc ng qu trnh  hc trong cc bi trc.

D dng chng minh c :

(31 .1 )
1 1 2 2

1 2
hng s=  =

p V p V pV

T T T

C1

p

T
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Phng trnh trng thi
ca kh l tng

Nhng mt qu bng bn bp vo nc nng,  qu bng phng ln nh c  (Hnh 31 .1 ).  Trong qu
trnh ny,  c nhit ,  th tch v p sut ca lng kh cha trong qu bng u thay i.  Vy
phi  dng phng trnh no  xc nh mi  l in  h gia ba thng s ca lng kh ny ?

Hnh 31.1

Hnh 31.2

Lng kh c chuyn t
trng thi  1  sang trng thi  1 
bng qu trnh no ? Hy vit biu
thc l in h gia p1 ,  V1 v p,  V2.

Lng kh c chuyn t
trng thi  1   sang trng thi  2
bng qu trnh no ? Hy vit biu
thc l in h gia p,  T1 v p2,  T2.

C1



 ln ca hng s ny ph thuc vo khi
lng kh.

Phng trnh (31 .1 )  c nh vt l ngi Php
Cla-p-rn (Clapeyron) a ra nm 1834 v c
gi l phng trnh trng thi ca kh l tng hay
phng trnh Cla-p-rn.

III  - Qu trnh ng p

1 . Qu trnh ng p

Qu trnh bin i trng thi khi p sut khng
i gi l qu trnh ng p.  

2. Lin h gia th tch v nhit  tuyt i
trong qu trnh ng p

T phng trnh ,  ta thy khi p1 = p2,  

ngha l khi p sut khng i th :

(31 .2)

Trong qu trnh ng p ca mt lng kh nht
nh, th tch t l thun vi nhit  tuyt i.

3. ng ng p

ng biu din s bin thin ca th tch theo nhit
 khi p sut khng i gi l ng ng p.

ng vi cc p sut khc nhau ca cng mt lng
kh c nhng ng ng p khc nhau (Hnh 31.4).

1 2

1 2
hng s=  =

V V V

T T T

1 1 2 2

1 2

p V p V

T T
=

1 64

V d :

Mt ci bm cha 100 cm3 khng kh
 nhit  27oC v p sut 105 Pa.
Tnh p sut ca khng kh trong bm
khi khng kh b nn xung cn
20 cm3 v nhit  tng ln ti 39oC.

Gii :

Trng thi 1 Trng thi 2

p1 = 10
5 Pa T2 = 273  + 39

= 312 K
V1 = 100 cm

3 V2 = 20 cm
3

T1 = 273  + 27 p2 = ?
= 300 K

T phng trnh trng thi ca
kh l tng :

ta c : =

= 5,2.105 Pa.

510 .100.312

20.300

1 1 2
2

2 1

p V T
p

V T
=

1 1 2 2

1 2

p V p V

T T
=

Hnh 31.4

Hnh 31.3.  th biu din qu trnh
bin i trng thi trn Hnh 31.2
trong h to  (p,  V).



IV -  khng tuyt i

 th v  Hnh 30.3  v 31 .4 cho thy nu gim
nhit  ti 0 K th p = 0 v V = 0.  Hn na  nhit
 di 0 K,  p sut v th tch s c gi tr m.  
l iu khng th thc hin c.

Do , Ken-vin  a ra mt nhit giai bt u
bng nhit  0 K gi l  khng tuyt i.  Cc
nhit  trong nhit giai ca Ken-vin u c gi tr
dng v mi  chia trong nhit giai ny cng bng
mi  chia trong nhit giai Xen-xi-t (Celsius).

Chnh xc th  khng tuyt i thp hn
273oC mt cht (vo khong 273,15oC).  Nhit
 thp nht m con ngi thc hin c trong
phng th nghim hin nay l 109 K.
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Phng trnh trng thi ca kh l tng :

Trong qu trnh ng p ca mt lng kh nht nh, th tch t  l thun vi nhit
 tuyt i.

p1 = p2

V V

T T
1 2

1 2

=

1 1 2 2

1 2

= hng s =
p V p VpV

T T T

1 . Kh l  tng l g ?

2. Lp phng trnh  trng  thi  ca kh l  tng.

3. Vit h thc ca s n ng p ca cht kh.  

4. Hy ghp cc qu trnh  ghi  bn  tri  vi  cc
phng trnh  tng ng ghi  bn  phi.

1 .  Qu trnh  ng  nhit a)

2.  Qu trnh  ng  tch  b)  

3.  Qu trnh  ng  p c)  

4.  Qu trnh  bt k d)  1 1 2 2

1 2

p V p V

T T
=

=
1 1 2 2
pV p V

=
1 2

1 2

V V

T T

=
1 2

1 2

p p

T T

Cu hi v bi  tp



5. Trong  h to  (V,  T),  ng biu  din  no
sau y l ng ng p ?

A.  ng thng song song  vi  trc honh.

B.  ng thng song song  vi  trc tung.

C.  ng hypebol.

D.  ng thng ko di  i  qua gc to .

6. Mi  l in  h gia p sut,  th tch,  nhit  ca
mt lng kh trong  qu trnh  no sau  y
khng c xc nh  bng  phng trnh  trng
thi  ca kh l  tng  ?

A.  Nung nng  mt lng kh trong mt bnh
y kn.

B.  Nung nng  mt lng kh trong mt bnh
khng  y kn.

C.  Nung  nng  mt lng kh trong mt xi lanh
kn  c pit-tng lm kh nng ln,  n ra,  y
pit-tng d i chuyn.

D.  Dng tay bp lm qu bng  bn.

7. Trong  phng th nghim,  ngi  ta iu  ch
c 40 cm3 kh h ir  p sut 750 mmHg
v nhit  27oC.  Tnh  th tch  ca lng kh
trn   iu  kin  chun  (p sut 760 mmHg v
nhit  0oC).

8. Tnh khi  lng ring ca khng  kh  nh  ni
Phng-xi-png  cao 3 1 40 m.  Bit rng mi
khi  ln  cao thm 1 0 m th p sut kh quyn
gim 1  mmHg v nhit  trn  nh  ni  l 2oC.
Khi  lng ring ca khng  kh  iu  kin
chun (p sut 760 mmHg v nhit  0oC)
l 1 ,29 kg/m3.
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1 .  Mt s nhit  theo nhit giai  Ken-vin 

Em c bit ?

Nhit  (K)

V  tr  khi  bt u  hnh  thnh  (cch  y khong 1 5  t  nm) 1 039

Nhit  cao nht thc hin  c bng th nghim (1 990) 1 09

Tm ca Mt Tri 1 07

Dy tc bng n  ang sng 3  000

Ngn  la  1  273

Hi  nc ang si  ( p sut chun) 373

Nhit  cao nht m cc trm kh tng  Tri  t o c 330

Nhit  thp nht m cc trm kh tng  Tri  t o c 1 84

C th ngi  bnh  thng 31 0

Nc  ang tan  ( p sut chun) 273

Nhit  thp nht thc hin  c bng th nghim (1 995) 0,00001 7



2.  Bng sau y cho thy s tin trin ca cc nghin cu trong hn mt th k  qua nhm tin
ti   khng tuyt i
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Nm Tn nh bc hc Nhit  t c

1 883

1 898

1 933

1 950

1 983

1 995

Vro-ble-xki  (Wrobleski ),  ngi  Ba Lan
O-lo-day-ki  (Olozeiki ),  ngi  Ba Lan

i-ua (Dewar),  ngi  Anh

Deb-v (Debve),  ngi  H Lan
u-gn  (Dougal l ),  ngi  M

On-nt (Onnes),  ngi  H Lan

Fro-sa-ti  (Frosati ),  ngi  H Lan

E-rc Co-nen  (Eric Cornel l ),  ngi  M
Can  Vi -man  (Carl  Wieman),  ngi  M

77,3  K

20,4 K

0,25  K

1 0 mK

2  mK

0,01 7 mK



I  - thuyt ng hc phn t cht kh

Cht kh c cu to t cc phn t c kch thc rt nh so vi khong cch
gia chng.

Cc phn t kh chuyn ng hn lon khng ngng ;  chuyn ng ny cng
nhanh th nhit  cht kh cng cao.

Khi chuyn ng hn lon, cc phn t kh va chm vo thnh bnh v gy p sut
ln thnh bnh.

II  - kh l tng

Kh l tng l kh tun theo ng cc nh lut Bi-l Ma-ri-t,  Sc-l.

III  - Cc qu trnh bin i trng thi ca kh l tng
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NG KT CHNG V

cht kh

Phng trnh trng thi ca kh l tng

m = hng s

1 1 2 2

1 2
hng s=  =

p V p VpV

T T T

Qu trnh ng nhit Qu trnh ng tch Qu trnh ng p

T = hng s V = hng s p = hng s

1 1 2 2 = hng s  = pV p V p V 1 2

1 2
hng s=  =

p pp

T T T
1 2

1 2
hng s=  =

V VV

T T T
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CHNG vi

C s ca
nhit ng lc hc

Ni  nng v s bin  thin  ni  nng

Nguyn  l  I  nhit ng lc hc

Nguyn  l  I I  nhit ng lc hc

Nhit ng lc hc nghin  cu cc hin  tng nhit v mt nng lng  v bin  i  nng lng.

U = Q + A



I  - Ni nng

1 . Ni nng l g ?

Do cc phn t chuyn ng khng ngng nn
chng c ng nng.  ng nng phn t ph thuc
vo vn tc ca phn t.

Do gia cc phn t c lc tng tc nn ngoi
ng nng cc phn t cn c th nng tng tc
phn t,  gi tt l th nng phn t. Th nng phn
t ph thuc vo s phn b cc phn t.

Trong nhit ng lc hc,  ngi ta gi tng
ng nng v th nng ca cc phn t cu to
nn vt l ni nng ca vt.

Ni nng ca vt c k hiu bng ch U v c
n v l jun (J).  ;  

2.  bin thin ni nng

Trong nhit ng lc hc ngi ta khng quan tm
n ni nng ca vt m quan tm n  bin thin
ni nng ( U) ca vt,  ngha l phn ni nng tng
thm ln hay gim bt i trong mt qu trnh.

C2C1
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Ni nng v s bin thin
ni nng

Nu  c ngi  hi  em phn  ln  nng lng ang c con  ngi  s dng l dng nng lng
no th chc em s ngh ti  in  nng,  c nng hoc nng lng nguyn  t,  ch t ngh ti  ni
nng.  y th m phn  ln  nng lng con  ngi  ang s dng li  c khai  thc chnh  t nng
lng ny.  Vy ni  nng l  g ?

Hy chng t ni  nng  ca
mt vt ph  thuc vo nhit 
v th tch  ca vt :

U = f(T, V)

C1

Hy chng t ni  nng  ca
mt lng kh l  tng ch ph
thuc nhit .

C2



II  - cc cch lm thay i ni  nng

 lp 8  ta  bit c hai cch lm thay i ni nng
l thc hin cng v truyn nhit.  

1 . Thc hin cng 

Hnh 32.1  l hai cch thc hin cng  lm thay
i ni nng.  Khi thc hin cng  c xt ming
kim loi trn mt bn th ming kim loi nng ln.
Ni nng ca ming kim loi  thay i.

Khi thc hin cng  n xung mnh v nhanh
pit-tng ca xilanh cha kh,  th th tch kh trong
xilanh gim ng thi kh nng ln.  Ni nng ca
kh  thay i.

Cc qu trnh lm thay i ni nng nh trn
c gi l qu trnh thc hin cng,  cn gi tt l
s thc hin cng.  Trong qu trnh thc hin cng
c s chuyn ho t mt dng nng lng khc
( cc v d trn l c nng) sang ni nng.

2. Truyn nhit

a) Qu trnh truyn nhit

Cng c th lm cho ming kim loi,  kh trong
xilanh nng ln bng cch cho tip xc vi mt
ngun nhit (Hnh 32.2a v b).  Khi  ni nng ca
ming kim loi,  kh trong xilanh cng thay i.  

Qu trnh lm thay i ni nng khng c s
thc hin cng nh trn gi l qu trnh truyn
nhit,  cn gi tt l s truyn nhit.

Trong qu trnh truyn nhit khng c s chuyn
ho nng lng t dng ny sang dng khc,  ch c
s truyn ni nng t vt ny sang vt khc.
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Hnh 32.2

a) b)

a) b)

Hnh 32.1



b) Nhit lng

S o  bin thin ca ni nng trong qu trnh
truyn nhit l nhit lng (cn gi tt l nhit).

(32.1 )

U l  bin thin ni nng ca vt trong qu
trnh truyn nhit ;  Q l nhit lng vt nhn c
t vt khc hay to ra cho vt khc.

lp 8  ta  hc cng thc tnh nhit lng m
mt lng cht rn hoc lng thu vo hay to ra khi
nhit  thay i :  

(32.2)

trong  :  Q l nhit lng thu vo hay to ra (J) ;  m l
khi lng (kg) ; c l nhit dung ring ca cht
(J/kg.K) ;  t l  bin thin nhit  (oC hoc K).(1)

;  C4C3

Q = mc t

U = Q
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Trong nhit ng lc hc, ni nng ca mt vt l tng ng nng v th nng ca
cc phn t cu to nn vt. Ni nng ca mt vt ph thuc vo nhit  v th
tch ca vt :   U = f (T,  V ).

C th lm thay i ni nng bng cc qu trnh thc hin cng, truyn nhit. 

S o  bin thin ni nng trong qu trnh truyn nhit l nhit lng.

Nhit lng m mt lng cht rn hoc lng thu vo hay to ra khi thay i nhit
 c tnh bng cng thc :

Q = mc t

Hy so snh s thc hin
cng v s truyn nhit ;  cng  v
nhit lng.

C3

Hy m t v nu  tn  cc
hnh thc truyn nhit trong cc
hin tng v  Hnh 32.3.

C4

a) Ngi th rn ang nung  thanh st.

b)  Cnh bi bin lc Mt Tri mc.

c) Hc sinh un nc lm th nghim.

Hnh 32.3

(1 )  Khc vi cht lng v cht rn,  nhit dung ring ca cht kh cn ph thuc vo qu trnh truyn nhit
l qu trnh ng tch hay ng p.



1 . Pht biu  nh  ngha ni  nng.  

2. Ni  nng ca mt lng kh l  tng c ph
thuc vo th tch  kh khng ? Ti  sao ?

3. Nhit lng  l g ?  Vit cng thc tnh  nhit
lng vt thu  vo hay to ra khi  nhit  ca
vt thay i.  Nu  tn  v n v  ca cc i
lng  trong cng  thc.

4. Ni  nng ca mt vt l

A.  tng ng  nng v th nng ca vt.

B.  tng ng  nng v th nng  ca cc phn
t cu  to nn vt.

C. tng nhit lng v c nng m vt nhn c
trong qu trnh truyn nhit v thc hin cng.

D.  nhit lng vt nhn  c trong  qu trnh
truyn  nhit.

Chn  p n  ng.

5. Cu no sau y ni v ni nng l khng ng ?

A.  Ni  nng l mt dng nng lng.

B.  Ni  nng c th chuyn  ho thnh cc
dng  nng lng  khc.

C.  Ni  nng l nhit lng.

D.  Ni nng ca mt vt c th tng ln,  gim i.    

6. Cu no sau  y ni  v nhit lng  l khng
ng ?   

A.  Nhit lng l s o  tng  ni  nng ca
vt trong  qu trnh  truyn nhit.
B.  Mt vt lc no cng c ni  nng,  do  lc
no cng c nhit lng.
C.  n v  ca nhit lng cng  l n  v  ca
ni   nng.
D.  Nhit lng  khng phi  l ni  nng.

7. Mt bnh nhm khi  lng 0,5 kg cha 0,1 1 8 kg

nc  nhit  20oC.  Ngi  ta th vo bnh
mt ming st khi  lng 0,2 kg   c

nung nng  ti  75oC.  Xc nh  nhit  ca
nc khi  bt u  c s cn bng nhit.

B qua s truyn nhit ra mi  trng bn ngoi.

Nhit dung ring ca nhm l 896 J/(kg.K)  ;

ca nc l 4,1 8.1 03 J/(kg.K)  ;  ca st l

0,46.1 03 J/(kg.K).

8. Mt nhit lng k bng  ng  thau  khi  lng

1 28 g  cha 21 0 g  nc  nhit  8,4oC.
Ngi  ta th mt ming kim loi  khi  lng

1 92 g   nung nng  ti  1 00oC vo nhit lng
k.  Xc nh  nhit dung ring  ca cht lm
ming kim loi,  bit nhit  khi  bt u  c s

cn bng nhit l 21 ,5oC.

B qua s truyn nhit ra mi  trng bn
ngoi.  Nhit dung  ring ca ng  thau  l

0,1 28.1 03 J/(kg.K).
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Cu hi v bi  tp

   n  k

Hng ngy Mt Tri  truyn xung Tri  t qua hnh thc bc x nhit mt lng nng lng
khng l,  bng 20 000 ln tng nng lng m con ngi  tiu  th.  Nh c bu  kh quyn,
Tri  t khng hp th  ton b bc x ny ca Mt Tri  m phn x tr li  khong mt phn ba.
Cng nh c bu kh quyn m mt phn bc x nhit do Tri  t pht ra li  c phn x tr li
Tri  t.  Do ,  bu kh quyn c tc dng nh mt nh knh bo v Tri  t,  gi cho Tri  t
c nhit  n nh,  thch hp vi  s sng ca con ngi  v cc sinh vt khc trn Tri  t.

Em c bit ?



Trong kh quyn,  kh cacbonic (CO2)  c vai  tr quan trng.  N va cho php cc bc x nhit

ca Mt Tri  i  qua kh quyn ti  si  m Tri  t,  va ngn khng cho cc bc x nhit ca
Tri  t thot ra ngoi  kh quyn,  gp phn vo vic n nh nhit  ca kh quyn v Tri  t(1 ).  

Tuy nhin,  trong th k va qua con  ngi   l m tng hm lng kh CO2 trong kh quyn

ln  rt nhiu  do vic t rng,  t nhin  l iu,  gim din  tch  trng cy xanh. . .  Cng vi  s
pht trin  mnh  m ca cng ngh,  lng nhin  l iu  b  t chy  dng trong cc nh my
cng nh trong i  sng hng ngy ca con  ngi  ngy cng tng nhanh  lm cho hm lng
kh CO2 trong kh quyn  cng khng ngng tng nhanh.  Vic hm lng kh CO2 trong kh

quyn  tng dn  n  vic lm tng hiu  ng nh knh,  l m cho lng bc x nhit ca
Tri  t thot c ra ngoi  kh quyn  gim i ,  cn  lng bc x nhit ca Tri  t b  phn
x tr li  kh quyn  li  tng l n.  Kt qu l kh quyn  v Tri  t khng ngng nng ln.  Nhit
 trung bnh  ca kh quyn  trong my nm qua tng nhanh  hn  hn  so vi  nhng thp k u
ca th k trc.  Nhit  trung bnh  ca kh quyn  tng ko theo s thay i  v kh hu,  gy
ra bo lt,  hn  hn,  tan  bng trn  cc a cc. . .  e do s sng ca con  ngi  v cc sinh  vt
khc trn  Tri  t.

Nhn  loi  ang c gng ht sc mnh   n  nh  hiu  ng nh knh  bng cch  lm gim
lng kh thi  do vic t nhin  l iu  vo kh quyn.  Thng 6 nm 1 992,  i  din  ca 1 62  quc
gia trong  c Vit Nam,   k kt ti  Hi  ngh  thng nh  v Mi  trng v Pht trin
hp ti  Bra-xin  mt Cng c quc t nhm kim sot v gim bt lng kh thi  gy hiu  ng
nh knh.  Mc tiu  ca Cng c l h thp v n  nh  nng  kh cacbonic trong kh quyn
 mc  c th ngn  chn  c tc ng nguy him ca hiu  ng nh knh  i  vi  con  ngi
v h sinh  thi .  Thng 1 2  nm 1 997,  hi  ngh  l n  th 3  ca cc nc k Cng c  hp ti
Ky--t,  c  ca Nht Bn,   k Ngh  nh  th quy nh  mc thi  kh cacbonic vo kh
quyn  cho cc nc,  c bit l  cc nc c nn  cng nghip pht trin.  Vit Nam l mt
trong nhng nc u  tin  k Ngh  nh  th ny.
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(1 )  cc lp sau chng ta s bit bc x nhit ca Mt Tri khc bc x nhit ca Tri t.  Bc x
nhit ca Mt Tri c bc sng ngn,  cn ca Tri t c bc sng di.



I - nguyn l i nhit ng lc hc (NLH)

1 . Pht biu nguyn l

Nguyn l I NLH l s vn dng nh lut bo ton
v chuyn ho nng lng vo cc qu trnh bin i
trng thi ca nhng i tng cu to bi mt s rt
ln cc phn t, nguyn t.  Nhng i tng y c
gi l h nhit ng (gi tt l h).

Ta  bit,  ni nng ca mt h (l tng ng
nng v th nng tng tc ca cc phn t ca h)
c th thay i bng hai cch l truyn nhit v thc
hin cng.  Nu h ng thi nhn c cng v
nhit th theo nh lut bo ton v chuyn ho
nng lng :

 bin thin ni nng ca h bng tng cng
v nhit lng m h nhn c.

(33.1 )

y l mt trong nhiu cch pht biu nguyn
l I NLH.

Vi quy c v du thch hp, h thc trn c th
dng  din t cc qu trnh bin i trng thi
khc nh h truyn nhit,  h thc hin cng . . .  

U = A + Q

cc nguyn l ca
nhit ng lc hc

ng thi  vi  vic tm hiu  c ch vi  m ca cc hin  tng nhit,  ngi  ta tin  hnh  nghin
cu  cc h in  tng ny  cp  v m,  da trn  ba khi  n im c bn  l ni  nng,  cng v
nhit lng v  vn  dng thnh  cng nhng kt qu nghin  cu  ny vo khoa hc,  cng
ngh v i  sng.   Mt trong nhng thnh  tu  nghin  cu  quan  trng nht trong l nh  vc ny
l vic tm ra cc nguyn  l  ca nhit ng lc hc.      

1 75

Hnh 33.1

Quy c v du ca A v Q.



Quy c v du ca nhit lng v cng :

Q > 0 :  H nhn nhit lng ;

Q < 0 :  H truyn nhit lng ;

A > 0 :  H nhn cng ;

A < 0 :  H thc hin cng.

;  

2. Vn dng

C th dng nguyn l I NLH  tm hiu v s
truyn v chuyn ho nng lng, trong cc qu
trnh bin i trng thi ca cht kh.

Sau y l v d v vic vn dng nguyn l I
NLH vo qu trnh ng tch.

Trong h to  (p,  V)  qu trnh ny c biu
din bng ng thng vung gc vi trc th tch.

Cho cht kh chuyn t trng thi 1

sang trng thi 2 (Hnh 33.2).

Hy chng minh rng, khi  h thc ca 

nguyn l I NLH c dng :

U = Q

Trong qu trnh ng tch,  nhit lng m cht
kh nhn c ch dng lm tng ni nng.  Qu
trnh ng tch l qu trnh truyn nhit.

2 2 2( , , )p V T

1 1 1( , , )p V T

C2C1
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V d :

Ngi ta cung cp cho kh trong mt
xilanh nm ngang nhit lng 1 ,5  J.
Kh n ra y pit-tng i mt on
5 cm vi mt lc c  ln l 20 N.
Tnh  bin thin ni nng ca kh.  

Gii :

Cng m cht kh thc hin c
 ln l :

A = Fl = 20.0,05  = 1  J

V kh nhn nhit lng v thc
hin cng (A < 0),  nn theo nguyn
l I NLH, ta c :

U = Q + A = 1 ,5   1  = 0,5  J

Hnh 33.2

Cc h thc sau  y din  t
nhng qu trnh  no ?

a)  U = Q khi  Q > 0 ;  khi  Q < 0.

b)  U = A khi  A > 0 ;  khi  A < 0.

c) U = Q + A khi  Q > 0 v A < 0.

d) U = Q + A khi  Q > 0 v A > 0.

C2

Xc nh du ca cc i
lng trong h thc ca nguyn l
I NLH cho cc qu trnh h thu
nhit lng  tng ni nng ng
thi thc hin cng.

C1



II  - Nguyn l II  nhit ng lc hc

1 . Qu trnh thun nghch v khng thun nghch

a) Qu trnh thun nghch

Ko mt con lc ra khi v tr cn bng ri th ra,  di tc dng
ca trng lc con lc s dao ng.  Nu khng c ma st th con
lc s chuyn ng t A sang B,  ri t B tr v A. . .  (Hnh 33.3).
Qu trnh trn l mt qu trnh thun nghch.  

b) Qu trnh khng thun nghch

Mt m nc nng t ngoi khng kh s t truyn nhit cho
khng kh v ngui dn cho ti khi nhit  ca nc bng nhit
 ca khng kh.  Tuy nhin, m nc khng th t ly li nhit
lng mnh  truyn cho khng kh  tr v trng thi ban u,
mc d iu ny khng vi phm nh lut bo ton v chuyn ho
nng lng.  Ngi ta ni qu trnh truyn nhit l mt qu trnh
khng thun nghch.

Nhit c th t truyn t vt nng hn sang vt lnh hn, nhng
khng th t truyn theo chiu ngc li t vt lnh hn, sang vt
nng hn. Mun thc hin qu trnh ngc ny phi dng mt
my lm lnh, ngha l phi cn n s can thip t bn ngoi.

Mt hn  ri t trn cao xung.  Khi  c nng ca hn 
chuyn ho dn thnh ni nng ca hn  v khng kh xung
quanh, lm cho hn  v khng kh xung quanh nng ln.  Trong
qu trnh ny, nng lng c bo ton.  Tuy nhin, hn  khng
th t ly li ni nng ca mnh v khng kh xung quanh  bay
tr li  cao ban u, mc d iu ny khng vi phm nh lut
bo ton v chuyn ho nng lng.  Qu trnh chuyn ho
nng lng ny cng l qu trnh khng thun nghch.

Cc th nghim cho thy, c nng c th chuyn ho hon
ton thnh ni nng, nhng ngc li,  ni nng khng th
chuyn ho hon ton thnh c nng.  S chuyn ho gia c
nng v ni nng cng l mt qu trnh khng thun nghch.

Nh vy, trong t nhin c nhiu qu trnh ch c th t xy
ra theo mt chiu xc nh, khng th t xy ra theo chiu
ngc li mc d iu ny khng vi phm nguyn l I NLH.
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Hnh 33.3



1 78

2. Nguyn l II  nhit ng lc hc

a) Cch pht biu ca Clau-di-t

Nhit khng th t truyn t mt vt sang vt
nng hn.

Mnh  trn c Clau-di-t, pht biu vo nm
1850, sau  c coi l mt cch pht biu ca
nguyn l II NLH. Mnh  ny khng ph nhn kh
nng truyn nhit t mt vt sang vt nng hn, ch
khng nh l iu ny khng th t xy ra c.  

b) Cch pht biu ca Cc-n

ng c nhit khng th chuyn ho tt c nhit
lng nhn c thnh cng c hc.     

3. Vn dng

Nguyn l II NLH c th dng  gii thch nhiu
hin tng trong i sng v k thut.  V d : c th
dng nguyn l II  gii thch nguyn tc cu to
v hot ng ca ng c nhit.  Mi ng c nhit
u phi c ba b phn c bn l :

1 .  Ngun nng  cung cp nhit lng ;

2.  B phn pht ng gm vt trung gian nhn nhit
sinh cng gi l tc nhn v cc thit b pht ng ;

3.  Ngun lnh  thu nhit lng do tc nhn to ra.

C4

C3

S.  Cc-n

(Sadi Carnot,  1796 - 1832)

Nh vt l ngi Php

Hy chng minh rng,  cch
pht biu  trn  khng vi  phm
nh lut bo ton v chuyn
ho nng lng.

C4

V ma h,  ngi  ta c th
dng my iu ho nhit  
truyn nhit t trong phng ra
ngoi  tri,  mc d nhit  ngoi
tri  cao hn trong phng.  Hi  iu
ny c vi  phm nguyn l II NLH
khng ? Ti  sao ?

C3

R.  Clau-di-t

(Rudolf Clausius,  1822 - 1888)

Nh vt l ngi c
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1 . Pht biu  v vit h thc ca nguyn l 
I NLH.  Nu  tn,  n  v  v quy c du ca
cc i  lng trong  h thc.

2. Pht biu  nguyn  l  II NLH.

3. Trong cc h thc sau,  h thc no d in
t qu trnh  nung nng  kh trong  mt bnh  kn
khi  b qua s n v nhit ca bnh  ?

A.  U = A ; B.  U = Q + A ;

C.  U = 0 ; D.  U = Q.

Cu hi v bi  tp

Nguyn l I NLH :   bin thin ni nng ca h bng tng cng v nhit lng m
h nhn c.

U = A + Q

Quy c v du :

Q > 0  :  H nhn nhit lng ;

Q < 0  :  H truyn nhit lng ;

A > 0  :  H nhn cng ;

A < 0  :  H thc hin cng.

Nguyn l II NLH :  Nhit khng th t truyn t mt vt sang vt nng hn.

ng c nhit khng th chuyn ho tt c nhit lng nhn c thnh cng c hc.

Ngun nng cung cp nhit lng Q1 cho b
phn pht ng  b phn ny chuyn ho thnh
cng A.  Theo nguyn l II th b phn pht ng
khng th chuyn ho tt c nhit lng nhn c
thnh cng c hc.  Do ,  cn c ngun lnh 
nhn phn nhit lng Q2 cn li,  cha c
chuyn ho thnh cng (Hnh 33.4).

Cng v th m hiu sut ca ng c nhit 

lun nh hn 1 .

V theo quy c du, cng sinh ra c gi tr m,
nn trong cng thc trn ta vit l gi tr tuyt i
ca A  hiu sut lun l mt i lng s hc.

1

A
H

Q
=

Hnh 33.4



4. Trong  qu trnh  cht kh nhn nhit v sinh
cng th Q v A trong h thc U = A + Q phi
c gi tr  no sau  y ?

A.  Q < 0 v A > 0 ; B.  Q > 0 v A > 0 ;

C.  Q > 0 v A < 0 ; D.  Q < 0 v A < 0.

5. Trng hp no sau  y ng  vi  qu trnh
ng tch  khi  nhit  tng  ?

A.  U = Q vi  Q > 0 ;

B.  U = Q + A vi  A > 0 ;

C.  U = Q + A vi  A < 0 ;

D.  U = Q vi  Q < 0.

6. Ngi  ta thc hin  cng  1 00 J   nn  kh

trong  mt xi lanh.  Tnh   bin  thin  ni  nng
ca kh,  bit kh truyn  ra mi  trng xung
quanh nhit lng 20 J .

7. Ngi  ta truyn  cho kh trong xi lanh  nhit
lng 1 00 J .  Kh n ra thc hin  cng 70 J
y pit-tng ln.  Tnh   bin  thin  ni  nng
ca kh.

8. Khi  truyn nhit lng 6.1 06 J  cho kh trong
mt xi lanh  hnh  tr  th kh n ra y pit-tng
ln  lm th tch  ca kh tng thm 0,50 m3.
Tnh   bin  thin  ni  nng ca kh.  Bit p
sut ca kh l 8.1 06 N/m2 v coi  p sut ny
khng i  trong qu trnh  kh thc hin  cng.
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 c  n  v  v     n  m  t

S dng ng c nhit lun  gn  l in  vi  vic khai  thc cc nhin  l iu  nh than  ,  du  la,
kh t. . .   Vic cc ngun  nhin  l iu  trn  ang cn  kit dn  l  mt nguy c i  vi  cuc sng
ca con  ngi .

Tuy nhin,  cn  mt nguy c na m con  ngi  ang phi  i  mt.   l vic cc nhin
l iu  b  t chy trong ng c nhit ang l m  nhim mi  trng sng ca con  ngi  v cc
sinh  vt khc trn  Tri  t.

Mi  ng c nhit,  k c nhng ng c hin  i  nht m con  ngi  hi  vng c th ch
to ra c trong tng lai ,  cng khng th chuyn  ho hon  ton  nhit lng do nhin  l iu
b  t chy to ra thnh  cng c hc m phi  to mt phn  nhit lng ny vo kh quyn.
Nhit lng do cc ng c nhit thi  vo kh quyn  lm cho nhit  ca kh quyn  tng cao
hn mc bnh  thng.  Hu  ht cc sinh  vt trn  Tri  t u  quen  sng  mi  trng c nhit
 trong khong t 0oC n  50oC (tr mt s vi  rt c bit)  v rt nhy cm vi  s thay i
nhit  bt thng.  Do ,  s tng nhit  bt thng do cc ng c nhit gy ra s nh
hng xu  n  s sinh  sn  v tng trng ca cc sinh  vt trn  Tri  t.  Ngoi  ra vic tng
nhit  bt thng ca kh quyn  cn  l  nguyn  nhn  gy ra cc thin  tai ,  e do cuc sng
ca con  ngi  v cc sinh  vt khc.

Mt khc,   lm ngui  cc ng c nhit cng sut ln  dng trong cc nh my,  ngi  ta
thng dng nc.  Dng nc,  sau  khi  l m ngui  ng c nhit,  c nhit  rt cao c thi
vo cc sng,  h. . .  l m cho nhit  ca nc sng,  h cao hn  mc bnh  thng.  Vic thay
i  nhit  bt thng ca nc sng,  h nh  hng n  qu trnh  sinh  sn  cng nh tng
trng ca cc loi  thu sn.  Ngi  ta  phi  l n  ting cnh  bo nhiu  l n  v s hu dit ca
nhiu  loi  thu sn  sng  sng,  h gn  nhng nh my s dng ng c nhit.

Em c bit ?



Ngoi  vic gy ra  nhim nhit  nu  trn,  cc ng c nhit cn  l m  nhim mi  trng
bi  cc kh c do vic t chy cc nhin  l iu  to ra.  Xng chng hn,  khi  b  t chy thi
ra rt nhiu  kh c trong  c bit nguy him l kh cacbon  xi t (CO)  v hi  ch (nu  l 
xng c pha ch).  Ngi  ta  a ra nhiu  o lut  hn  ch vic l m  nhim mi  trng
bng kh c ca cc ng c nhit nh quy nh  phi  l p b phn  iu  chnh   gim lng
kh CO thi  vo kh quyn,  cm dng xng pha ch,  khuyn  khch  s dng cc phng tin
giao thng khng c ng c nhit nh xe p,  xe my v xe  t dng ng c in. . .  Tuy
nhin  cc bin  php trn  u  cha t c nhng kt qu mong mun.  Mi  trng vn  tip
tc b   nhim.

Ngi  ta ang nghin  cu  vic khai  thc nng lng t hir nng.  Nu  vic ny
thnh  cng th khng nhng khng lo thiu  nhin  l iu  v h ir nng c iu  ch t ngun
nc bin  gn  nh v tn,  m cn  khng lo mi  trng b   nhim kh c do ng c chy
bng nhin  l iu  ny khng sinh  ra kh c.

Trong khi  cha tm ra ngun  nhin  l iu  mi  th chng ta phi  bit s dng mt cch
tit kim nht v hiu  qu nht nhng nhin l iu  hin c,  hn ch n mc thp nht s  nhim
nhit cng nh s  nhim kh c do cc ng c nhit gy ra.

 s  h    g   n  m  t
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I  - Ni  nng v s bin thin ni  nng

Trong nhit ng lc hc,  ni nng ca mt vt l tng ng
nng v th nng ca cc phn t cu to nn vt.  Ni nng ca
mt vt ph thuc vo nhit  v th tch ca vt.

C th lm thay i ni nng bng cc qu trnh thc hin
cng, truyn nhit.

S o  bin thin ni nng trong qu trnh thc hin cng
l cng.

S o  bin thin ni nng trong qu trnh truyn nhit l
nhit lng.

II  - Cc nguyn l ca Nhit ng lc hc (Nlh)

Nguyn l I NLH :   bin thin ni nng ca h bng tng
cng v nhit lng m h nhn c.

U = A + Q

Quy c v du :

Q > 0 :  H nhn nhit lng ;

Q < 0 :  H truyn nhit lng ;

A > 0 :  H nhn cng ;

A < 0 :  H thc hin cng.

Nguyn l II NLH :  Nhit khng th t truyn t mt vt
sang vt nng hn.

ng c nhit khng th chuyn ho tt c nhit lng nhn
c thnh cng c hc.

NG KT CHNG Vi

c s ca nhit ng lc hc
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CHNG vii

Cht rn v cht lng
S chuyn th

Cht rn  kt tinh  v cht rn  v nh  hnh

Bin dng c ca vt rn

S n v nhit ca vt rn

Cc hin  tng b mt ca cht lng

S chuyn th ca cc cht

 m ca khng kh 

Tinh th thch anh

S chuyn th ca nc
a) nc  (th rn)   ; b)  nc (th lng)  ; c)  hi nc si (th kh)

a) b) c)



I  - cht rn kt tinh 

1 . Cu trc tinh th 

C th quan st thy cc ht mui n (NaCl) c dng
khi lp phng (Hnh 34.1) ;  cc vin  thch anh
(SiO2) c dng khi lng tr su mt v hai u l
hnh chp ; ...  S d ht mui, vin  thch anh,...  c
dng hnh hc xc nh nu trn l do chng c cu
trc tinh th.  Nh s dng tia Rn-ghen (hay tia X),
ngi ta  nghin cu c cu trc tinh th.  

Cu trc tinh th hay tinh th l cu trc to
bi cc ht (nguyn t,  phn t,  ion)  lin kt cht
vi nhau bng nhng lc tng tc v sp xp
theo mt trt t hnh hc khng gian xc nh gi
l mng tinh th,  trong  mi ht lun dao ng
nhit quanh v tr cn bng ca n.

V d : Tinh th mui gm cc ion Cl v Na+,  mi
ion dao ng nhit quanh mt v tr cn bng trng
vi mi nh ca khi lp phng (Hnh 34.2).  Cht
rn c cu trc tinh th c gi l cht rn kt tinh
(hay cht rn tinh th).

Kch thc tinh th ca mt cht c th thay i
t vi xentimt n c phn mi nanmt
(1  nm = 109 m) tu thuc qu trnh hnh thnh tinh
th din bin nhanh hay chm :  tc  kt tinh cng
nh, tinh th c kch thc cng ln.  C1
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Cht rn kt tinh
cht rn v nh hnh

Cc cht rn  c phn  thnh  hai  loi  :  kt tinh v v nh  hnh .  Cch  phn  loi  ny da trn
nhng c im g v cu  trc v tnh  cht ca cc cht rn  ?

Tinh th ca mt cht c
hnh thnh trong qu trnh  nng
chy hay ng c ca cht  ?

C1

Hnh 34.2

Hnh 34.1



2. Cc c tnh ca cht rn kt tinh 

a) Cc cht rn kt tinh c cu to t cng mt loi
ht, nhng cu trc tinh th khng ging nhau th
nhng tnh cht vt l ca chng cng rt khc nhau. V
d : Kim cng v than ch l cc cht rn c cu to
t cng cc nguyn t cacbon (C) nhng c cu trc
tinh th khc nhau (Hnh 34.3), nn chng c nhng
tnh cht khng ging nhau. Kim cng rt cng v
khng dn in ;  cn than ch kh mm v dn in.

b) Mi cht rn kt tinh (ng vi mt cu trc tinh
th)  c mt nhit  nng chy xc nh khng
i  mi p sut cho trc.  V d :   p sut
chun (1 atm) nc  nng chy  0oC,  thic
nng chy  232oC, st nng chy  1  530oC,. . .  

c) Cc cht rn kt tinh c th l cht n tinh th
hoc cht a tinh th.  

Mui, thch anh, kim cng,... l cc cht n tinh
th. Cc cht ny c cu to ch t mt tinh th, tc l
tt c cc ht ca n c sp xp trong cng mt mng
tinh th chung. Cht rn n tinh th c tnh d hng, tc
l cc tnh cht vt l ca n ( n di,  bn,...) khng
ging nhau theo cc hng khc nhau trong tinh th. 

Hu ht cc kim loi (st,  ng,. . .)  v hp kim l
cc cht a tinh th.  Cc cht ny c cu to t
v s tinh th rt nh lin kt hn n vi nhau.
Cht rn a tinh th c tnh ng hng,  tc l
nhng tnh cht vt l ca n u ging nhau theo
mi hng trong tinh th.  

3. ng dng ca cc cht rn kt tinh 

Cc n tinh th silic (Si)  v gemani (Ge)  c
dng lm cc linh kin bn dn (it,  trandito cc
mch vi in t,. . .).  Kim cng rt cng nn c
dng lm mi khoan, dao ct knh,  mi,. . .

Cc kim loi v hp kim c dng ph bin
trong cc ngnh cng ngh khc nhau nh luyn
kim, ch to my, xy dng cu ng, ng tu,
in v in t,  sn xut  gia dng,. . .

C2
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Hnh 34.3 Cu trc tinh th

a) kim cng
b) than ch (graphit)

a)

b)

Ti  sao cht rn  n tinh  th
c tnh d  hng,  cn cht rn  a
tinh  th li  c tnh  ng hng ?

C2



II  - cht rn v nh hnh

Thu tinh, nha ng, cc cht do,...  l cc cht rn
v nh hnh, tc l cc cht khng c cu trc tinh
th v do  khng c dng hnh hc xc nh.  

Cc cht rn v nh hnh c tnh ng hng v
khng c nhit  nng chy (hoc ng c) xc
nh.  Khi b nung nng, chng mm dn v chuyn
sang th lng.  

Mt s cht rn nh lu hunh, ng,. . . ,  c th
tn ti  dng tinh th hoc v nh hnh.  V d :
Khi  lu hunh tinh th ang nng chy (
350oC) vo nc lnh th do b ngui nhanh nn lu
hunh khng ng c  dng tinh th m chuyn
thnh dng do v nh hnh.

Cc cht rn v nh hnh nh thu tinh,  cc loi
nha, cao su,. . .   c dng ph bin trong nhiu
ngnh cng ngh khc nhau, do c nhiu c tnh
rt qu (d to hnh, khng b g,  khng b n mn,
gi thnh r,. . .).

C3
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Cht rn  v nh  hnh  c
tnh  d  hng khng ? C nhit
 nng chy xc nh  khng ?
Ti  sao ?

C3

Cc cht rn c phn thnh hai loi :  kt tinh v v nh hnh.

Cht rn kt tinh c cu trc tinh th, do  c dng hnh hc v nhit  nng chy
xc nh. Tinh th l cu trc to bi cc ht (nguyn t, phn t, ion) lin kt cht
vi nhau bng nhng lc tng tc v sp xp theo mt trt t hnh hc khng gian
xc nh gi l mng tinh th, trong  mi ht lun dao ng nhit quanh v tr cn
bng ca n. 

Cht rn kt tinh c th l cht n tinh th hoc cht a tinh th. Cht rn n tinh
th c tnh d hng, cn cht rn a tinh th c tnh ng hng. 

Cht rn v nh hnh khng c cu trc tinh th, do  khng c dng hnh hc xc
nh, khng c nhit  nng chy (hoc ng c) xc nh v c tnh ng hng. 

1 . Cht rn  kt tinh  l g ?  Hy nu  cc tnh  cht
ca loi  cht rn  ny.

2. Phn bit cht rn  n tinh  th v  cht rn  a
tinh  th.

3. Cht rn  v nh  hnh  l g ?  Hy nu  cc tnh
cht ca loi  cht rn  ny.

Cu hi  v bi  tp



4. Phn loi  cc cht rn  theo cch no di
y l ng ?

A.  Cht rn n tinh th v cht rn v nh hnh.  

B.  Cht rn  kt tinh  v cht rn  v nh  hnh.  

C.  Cht rn a tinh th v cht rn v nh hnh.

D.  Cht rn n tinh th v cht rn a tinh th.

5. c im v tnh  cht no di  y khng
l in  quan  n  cht rn  kt tinh  ?

A.  C dng hnh  hc xc nh.

B.  C cu  trc tinh  th.

C.  C nhit  nng chy khng xc nh.

D.  C nhit  nng chy xc nh.

6. c im v tnh  cht no di  y l in  quan
n cht rn  v nh  hnh  ?

A.  C dng hnh  hc xc nh.

B.  C cu trc tinh  th.

C.  C tnh  d  hng.

D.  Khng c nhit  nng chy xc nh.

7. Kch  thc ca cc tinh  th ph  thuc iu
kin  g ?  

8. Ti  sao kim cng v than  ch u  c cu
to t cc nguyn t cacbon,  nhng chng li
c cc tnh  cht vt l  khc nhau  ?

9. Hy lp bng phn  loi  v so snh cc c
tnh  ca cc cht rn  kt tinh  v cht rn  v
nh  hnh.
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Cc tinh th lng

Hin  nay,  ngi  ta  pht hin  c khong hn  3  000 cht lng c tnh  d  hng.  Cc cht
ny c gi  l  cc cht tinh  th lng.  Phn  ln  cc cht tinh  th lng l  cc cht hu  c.
Nhiu  cht tinh  th lng c nhng c tnh  rt qu,  th hin   ch :  Mt s tnh  cht vt l  ca
chng thay i  rt mnh  khi  cc iu  kin  bn  ngoi  thay i  khng ng k.  

Chng hn,  c nhng cht tinh  th lng,  trong  mu  sc ca cc tinh  th lng thay i
r rt khi  nhit  thay i .  Tnh  cht ny ca cc tinh  th lng c ng dng  ch to cc
cm bin  dng bin  i  nhng nh  hng ngoi  (khng th nhn  thy)  thnh  nhng nh  nhn
thy c.  B phn  chnh  ca cm bin  loi  ny l mt bn  mng tinh  th lng dn  ph  l n
mt mt tm  mng  c bi  en.  Tm  mng ny hp th  cc tia hng ngoi  v
chuyn  thnh  nhit truyn  cho cc tinh  th lng.  Mu  sc ca bn  mng tinh  th lng (trong
nh  sng phn  x)  ph  thuc nhit .  V vy,  khi  chiu  nh  sng trng qua bn  mng tinh  th
lng th ta s thu  c nh  nhn  thy ca nhng phn  trn  bn  mng ny  hp th  cc tia
hng ngoi .  Cm bin  loi  ny c  s dng l m nhit k cp st n  gin  d s dng,  n
ch l mt on  bng giy ph  cht tinh  th lng.  Khi  dn  bng giy vo trn  ngi  bnh  ang
b  st th mu  sc ca bng giy thay i  theo thn  nhit ca ngi  bnh.

Mt s cht tinh  th lng c tnh  cht quang hc thay i  khi  t mt h iu  in  th vo hai
u  ca n.  Nhng cht ny c ng dng  ch to cc b ch th  quang,  v d  nh cc
ch s trn  mt mn  hnh  ca my tnh  b ti ,  ca ng h o in  hin  s, . . .

Mt s cht tinh  th lng c  nhy rt cao i  vi  cc hi  ho cht.  Khi  trong kh quyn
c ln  mt lng nh khng ng k cc hi  ho cht khc nhau  (khong 0,00001 %),  th mu
sc ca cc tinh  th lng s thay i  nhanh  theo nng  ca cc hi  ho cht ny.

Em c bit ?



I  - Bin dng n hi  

1 . Th nghim

a) Ly mt thanh thp AB ng cht,  hnh tr c 
di ban u l0 v tit din ngang S.  Kp cht u A

v tc dng vo u B mt lc ko dc trc ca

thanh (Hnh 35.1a).  Tng dn  ln ca lc ko
ta thy thanh thp AB b dn ra v c  di l ln
hn l0,  ng thi tit din  phn gia ca thanh hi

b co nh li (Hnh 35.1b).  

Mc  bin dng ca thanh rn (b ko hoc
nn) xc nh bi  bin dng t i :

(35.1 )
0

0 0

l l l

l l


 
= =

C1



,F

F
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bin dng c ca vt rn 
Bnh  thng,  vt rn  l un  gi nguyn  kch  thc v hnh  dng ca n.  Nhng khi  vt rn  chu
tc dng ca ngoi  lc   ln  th kch  thc v hnh  dng ca n b  thay i .  S thay i  ny
c nhng c im g v tun  theo quy lut no ?

Nu gi cht u  A ca
thanh thp AB v tc dng vo
u B mt lc nn   ln   gy
ra bin dng,  th  di l v tit
din  ngang S ca thanh  ny thay
i  nh th no ?

C1

Hnh 35.1

a) b)



b) S thay i kch thc v hnh dng ca vt rn do
tc dng ca ngoi lc gi l bin dng c.   Nu vt
rn ly li c kch thc v hnh dng ban u khi
ngoi lc ngng tc dng, th bin dng ca vt rn l
bin dng n hi v vt rn  c tnh n hi.  

2. Gii hn n hi

Khi vt rn chu tc dng ca lc qu ln th n b
bin dng mnh, khng th ly li kch thc v
hnh dng ban u.  Trng hp ny vt rn b mt
tnh n hi v bin dng ca n l bin dng khng
n hi (hay bin dng do).

Gii hn trong  vt rn cn gi c tnh n
hi ca n gi l gii hn n hi.

Di y ta ch xt bin dng c ca vt rn do
b ko hoc nn trong gii hn n hi.

II  - nh lut Hc

1 . ng sut 

Th nghim chng t  bin dng t i  ca
thanh rn (b ko hoc nn) khng ch ph thuc 
ln ca lc tc dng m cn ph thuc tit din
ngang S ca thanh .  Nu cng ln v S cng
nh th  cng ln,  tc l mc  bin dng ca
thanh rn cng ln.  Nh vy,   bin dng t i 
ca thanh rn ph thuc vo thng s :

(35.2)

i lng  gi l ng sut.  n v o ca  l
paxcan (Pa) :

1  Pa = 1  N/m2

F

S
 =

F


F


C3

C2
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Mt thanh  thp chu  tc

dng  mt lc v b  bin  dng.
Nu  tit d in  ngang  S ca
thanh  cng  ln  th   mc  bin
dng  ca thanh  cng  ln  hay
cng  nh ?



F

C3

Dng km ko dn mt l xo
nh (ly trong rut bt bi),  ri
bung ra :

Ln u ko nh  l xo dn t ;

Ln sau  ko mnh  l xo
dn di  gp khong 2 3 ln  
di  ban u.

Quan st xem trng hp no
l xo bin dng n hi  ?

C2



2. nh lut Hc v bin dng c ca vt rn

Da vo kt qu th nghim cho cc vt rn ng
cht,  hnh tr,  nh vt l R-bt Hc  tm ra nh
lut v bin dng n hi ca vt rn (b ko hoc
nn) -  gi l nh lut Hc :   

Trong gii hn n hi,  bin dng t i ca
vt rn (hnh tr ng cht) t l thun vi ng sut
tc dng vo vt .

(35.3)

vi l h s t l ph thuc cht liu ca vt rn.

3. Lc n hi

T cng thc (35.3),  ta suy ra :

(35.4)

vi E = gi l sut n hi hay sut Y-ng (Young)

c trng cho tnh n hi ca cht rn.  n v o
ca E cng l paxcan (Pa).

Khi lc ko lm vt rn bin dng th trong vt
rn xut hin lc n hi h chng li bin dng
ca vt.  

p dng nh lut III Niu-tn v cng thc
(35.4),  ta tm c  ln ca lc n hi Fh :

(35.5)

vi
0

S
k = E

l

h
0

S
F = E l = k l

l

C4
F


F


1



0


= =

lF
E

S l





0

= =
l

l
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Cht l iu Sut n hi  E (Pa)

Nhm

ng 

St 

Thp

0,69.1 01 1  

1 ,1 8.  1 01 1

1 ,96.  1 01 1

2,1 6.  1 01 1

Bng 35.1

Sut n hi  ca mt s cht rn  (1 ).

Theo nh  lut III Niu-tn,

lc h trong vt rn  phi  c

phng,  chiu  v  ln  nh th

no so vi  lc gy ra bin
dng ca vt ?



F



F

C4

V d :

Mt thanh thp di 200 cm c tit
din 200 mm2.   Khi chu lc ko 
tc dng,  thanh thp di thm
1 ,50 mm.  Thp c sut n hi
E = 2,16.1011  Pa.  Hy xc nh  ln
ca lc ko F.

Gii : T (35.4)  ta suy ra :  

=  3 ,24.104 N
0

  
l

F ES
l


=

F


(1 ) Nhng s liu trong cc bng  chng ny c th khc nhau cht t so vi ti liu khc ;  v mi
cht (v d :  thp,  ng. . . )  c th c cc t l thnh phn khc nhau.



H s k gi l  cng (hay h s n hi)  ca vt rn.
n v o ca k l niutn trn mt (N/m).  

Ch  : Cng thc (35.5)  chng t  ln ca lc n hi Fh
trong vt rn (b bin dng) t l thun vi  bin dng ca
vt rn,  ging nh lc n hi trong l xo.  Nhng cng thc ny
cn chng t  cng k ca vt rn khng ch ph thuc cht
liu,  m ph thuc c kch thc ca vt rn :  tit din ngang S
cng ln v  di ban u l0 cng ngn th  cng k cng ln,
tc l vt rn cng cng v cng kh b bin dng.

l
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Bin dng c l s thay i kch thc v hnh dng ca vt rn do tc dng ca
ngoi lc. Tu thuc  ln ca lc tc dng, bin dng ca vt rn c th l n hi
hoc khng n hi. 

nh lut Hc v bin dng n hi (ko hoc nn) :  

Trong gii hn n hi,   bin dng t  i ca vt rn ng cht,  hnh tr t  l thun
vi ng sut tc dng vo vt .

vi  l h s t  l ph thuc cht liu ca vt rn. 

 ln ca lc n hi Fh trong vt rn t  l thun vi  bin dng 
ca vt rn.

Fh = k |l| ,   vi k = E

trong , E l sut n hi c trng cho tnh n hi ca cht rn, k l  cng 
ca vt rn ph thuc cht liu v kch thc ca vt . n v o ca E l 
paxcan (Pa) v ca k l niutn trn mt (N/m).

0

S

l

 0l = l l

l

l
=

0

= 
D

1 . Bin dng  n  hi  ca vt rn  l g ?  Vit
cng  thc xc nh  ng sut v ni  r n v
o ca n.  

2. Pht biu  v vit cng thc ca nh  lut Hc
v bin  dng  c ca vt rn.

3. T nh  lut Hc v bin  dng  c ca vt
rn,  hy suy ra  cng  thc ca lc n  hi
trong  vt rn.

Cu hi v bi  tp



4. Mc  bin  dng  ca thanh  rn  (b  ko hoc
nn)  ph  thuc yu t no di  y ?

A.   ln  ca lc tc dng.

B.   di  ban  u  ca thanh.  

C.  Tit din  ngang  ca thanh.

D.   ln  ca lc tc dng v tit d in  ngang
ca thanh.

5. Trong  gii  hn  n  hi,   bin  dng  t i
ca thanh rn  t l thun vi  i  lng  no
di  y ?

A.  Tit din  ngang  ca thanh.

B.  ng  sut tc dng vo thanh.

C.   di  ban  u  ca thanh.

D.  C ng  sut v  di  ban  u  ca thanh.

6.  cng (hay h s n  hi)  ca vt rn  (hnh
tr  ng cht)  ph  thuc nhng yu t no
di  y  ?

A.  Cht l iu  ca vt rn.

B.  Tit din  ca vt rn.

C.   di  ban  u  ca vt rn.

D.  C ba yu t trn.

7. Mt si  dy thp ng  knh  1 ,5 mm c 
di  ban  u  l  5,2  m.  Tnh  h s n  hi  ca
si  dy thp,  bit sut n  hi  ca thp l

E = 2. 1 01 1  Pa.

8. Mt thanh rn  ng cht tit din  u  c h
s n hi  l 1 00 N/m,  u  trn  gn  c nh
v u  di  treo mt vt nng  thanh b
bin  dng  n  hi.  Bit gia tc ri  t do

g = 1 0 m/s2.  Mun thanh rn  di  thm 1  cm,
vt nng  phi  c khi  lng l bao nhiu  ?

9. Mt thanh thp trn  ng knh  20 mm c

sut n  hi  E = 2.1 01 1  Pa.  Gi cht mt u
thanh v nn  u  cn li  bng  mt lc

F = 1 ,57.1 05 N  thanh  ny bin  dng n
hi.  Tnh   bin  dng t i  ca thanh.
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cc kiu Bin dng ca vt rn

Tu thuc im t v phng chiu  tc dng ca ngoi  lc,  cc vt rn  c th b  bin  dng
n  hi  theo nhiu  kiu  khc nhau  :  ko,  nn,  ct (hoc trt) ,  un,  xon.

Dy cp ca cn  cu  ang chuyn  hng ;  dy xch  ca xe p
hoc xe my ang chy ;. . .  l  nhng vt rn  b  bin  dng ko do
phi  chu  cc lc ko.  Nhng lc ny c tc dng ko dn,  c th
lm tng  di  v gim tit din  ngang ca vt rn.   

Tr  v mng cu  ;  ct,  tng v mng nh ;. . .  l nhng vt rn b
bin dng nn do phi  chu  cc lc nn.  Nhng lc ny c tc dng
nn p,  c th lm gim  di  v tng tit din ngang ca vt rn.   

Si  dy thp b  ct bng km ;  tm thp b  ct bng dao ca my
ct ;  cc inh  tn  (inh  riv)  ghp hai  thanh  ging thn  cu  ; . . .  l 
nhng vt rn  b  bin  dng ct (hay bin  dng trt)  do phi  chu
cc lc ct.  Nhng lc ny c tc dng l m cc lp tip gip bn
trong vt rn  trt trn  nhau,  ging nh trng hp dng tay y
mit phn  trn  ca tp giy in  t trn  bn,  l m cho cc t giy dch
chuyn  i  vi  nhau  theo phng ca lc tc dng (Hnh  35.2).

Em c bit ?

Hnh 35.2



Thanh  x ngang ;  dm cu  ;  mt gi  ang
cht vt nng ;. . .  l  nhng vt rn  b  bin  dng
un do phi  chu  cc lc un.  Nhng lc ny
c tc dng lm cong mt vt rn.  Khi  vt rn  b
bin  dng un,  v d :  thanh  so di  b  un  cong
do trng lng ca vn  ng vin  nhy so tc
dng khi  ang nhy bt ln  cao (Hnh  35 .3 ),
phn  li  ca n b  ko dn  v phn  lm b  nn
p li .  Lp ngn  cch  gia hai  phn  ny l  lp
trung ho.  Phn  vt rn   gn  lp trung ho,  hu
nh khng b  ko hoc nn.  V th cc thanh
rn  chu  bin  dng un  thng c thay bng
ng rng (khung xe p),  hoc thanh  ch I
(ng ray xe la),  hoc thanh  ch T (dm cu,
dm v mng nh,. . . ) .  Do  va tit kim vt
l iu,  va gim trng lng ca thanh  rn.  Xng
ng vt,  thn  cy tre hoc trc,  sy,. . .  u
c cu  to theo hnh  ng  gim trng lng
m vn  c th chu  c nhng bin  dng un
kh ln.

Trc bnh  rng truyn  ng ca xe  t
ang chy ;  trc vt ca my tin  khi  ang hot
ng ;  chic inh  vt hoc bulng ang b  vn
cht vo thn  my ;. . .  l  nhng vt rn  b  bin
dng xon do phi  chu  cc lc xon.  Nhng
lc ny c tc dng l m cc lp tip gip bn
trong vt rn  xoay lch  nhau  quanh  mt trc
no .  C th coi  bin  dng xon  l bin  dng
trt gia cc lp v ca vt rn.
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Hnh 35.3



I  - S n di  

1 . Th nghim 

a) t mt thanh ng vo trong bnh nc.  Khi
tng dn nhit  ca nc t t0 n t,  thanh ng
n di ra v y u o ca ng h micrmt dch
chuyn, lm kim ca n quay t t trn mt thang
o (Hnh 36.2).  

Ban u thanh ng c nhit  t0 = 20
oC v 

di l
0 
= 500 mm.  Gi tr  n di l ca thanh

ng v  tng nhit  t = t  t0 tng ng ca
n c ghi trong Bng 36.1 .  
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S n v nhit ca vt rn
Ti  sao gia hai  u  thanh  ray ca ng st l i  phi  c
mt khe h (Hnh  36.1 )  ?  

 rng ca khe h ny ph  thuc nhng yu  t g
v c th xc nh  n theo cng thc nh th no ?

Nhit  ban  u  :  t0 = 20oC

 di  ban  u  :  l0 = 500 mm

t (oC) l (mm) =

0

l

l t


30

40

50

60

70

0,25

0,33

0,41

0,49

0,58

.

.

.

.

.

Bng 36.1

Hnh 36.1

Hnh 36.2



b) Kt qu ca th nghim trn cho thy h s  c
gi tr khng i.  Nh vy ta c th vit :

l =  l0 (t  t0) (36.1 )  

Trong  l0 v l l  di ca thanh ng  nhit
 u t0v nhit  cui t.

Cng thc (36.1 )  c th vit di dng tng t
cng thc (35.3)  :

 = = t                 (36.2)

vi  = l  n di t i v t = t - t0 l  

tng nhit  ca thanh ng.

c) Lm th nghim vi cc vt rn c  di v cht 
liu khc nhau (nhm, st,  thu tinh,. . .),  ngi ta
thu c kt qu tng t,  nhng h s  c gi tr
thay i ph thuc cht liu ca vt rn.

2. Kt lun 

S tng  di ca vt rn khi nhit  tng gi l
s n di (v nhit).  

Nhiu th nghim chng t :   n di l ca
vt rn (hnh tr ng cht) t l vi  tng nhit
 t v  di ban u l0 ca vt .

(36.3)

Cng thc (36.3)  gi l cng thc n di,  trong
 h s t l  gi l h s n di.  Gi tr ca  ph
thuc cht liu ca vt rn (Bng 36.2) v c n v
o l 1 /K hay K1 .  C2

l = l  l0 =  l0 t

0

l
l

0

l
l

C1
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Cht l iu   (K 1 )

Nhm

ng 

St,  thp

Inva (Ni  - Fe)

Thu tinh

Thch anh

24.1 06

1 7.1 06

1 1 .1 06

0,9.1 06

9.1 06

0,6.1 06

Bng 36.2

H s n di  ca mt s cht rn.

Tnh h s ca mi  

ln o ghi trong Bng 36.1 .  Xc
nh gi tr trung bnh ca h s .  

Vi  sai  s khong 5%,  nhn
xt xem h s  c gi tr  khng
i  hay thay i  ?

0

l

l t





=C1

Da vo cng thc ,  

hy cho bit  ngha ca h s
n di  .




=


0

l

l t
C2



II  - S n khi 

Khi b nung nng, kch thc ca vt rn tng theo
mi hng nn th tch ca n cng tng.  S tng th
tch ca vt rn khi nhit  tng gi l s n khi.  

Nhiu th nghim chng t,  n khi ca vt rn
(ng cht, ng hng) cng c xc nh theo
cng thc (c dng tng t cng thc n di) :

(36.4)

vi V0 v V ln lt l th tch ca vt rn  nhit
 u t0 v nhit  cui t,  cn t = t  t0 l 
tng nhit  v  gi l h s n khi,    3 v
cng c n v o l 1 /K hay K 1 .

III  - ng dng 

Trong k thut ch to v lp t my mc hoc xy
dng cng trnh,  ngi ta phi tnh ton  khc
phc tc dng c hi ca s n v nhit sao cho cc
vt rn khng b cong hoc nt gy khi nhit 
thay i.  V d : gia u cc thanh ray ca ng
st phi c khe h ;  hai u cu st phi t trn cc
gi  x dch c trn cc con ln ;  cc ng kim
loi dn hi nng hoc nc nng phi c on un
cong  khi ng b n di th on cong ny ch
bin dng m khng b gy ; . . .

Mt khc,  ngi ta li li dng s n v nhit ca
cc vt rn  lng ghp ai st vo cc bnh xe,  
ch to bng kp dng lm rle ng -  ngt t ng
mch in ;  hoc  ch to cc ampe k nhit,  hot
ng da trn tc dng nhit ca dng in,  dng
o c dng in mt chiu v xoay chiu ; . . .

V = V  V0 =  V0t
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V d :

15oC, mi thanh ray ca ng st
di 12,5 m.  Hi khe h gia hai thanh
ray phi c  rng ti thiu bng bao
nhiu  cc thanh ray khng b cong
khi nhit  tng ti 50oC ? 

Gii :

Theo (36.3),   n di ca mi
thanh ray bng :

l = l0 (t  t0)  

l = 11 .106.12,5  (50  15)
= 4,81mm.

Ch  :  Cng thc (36.4) cng p
dng cho c cc cht lng (tr nc
 gn 4oC), nhng h s n khi 
ca cc cht lng ln hn t 10 n
100 ln so vi cc cht rn. V d :  

Cn, ru :   = 12.10 4 K 1

Thu ngn :  = 18.10 3  K 1



1 . Pht biu v vit cng thc n di ca vt rn.  

2. Vit cng  thc xc nh  quy lut ph  thuc
nhit  ca  di  vt rn.  

3. Vit cng  thc xc nh  quy lut ph  thuc
nhit  ca th tch  vt rn.

4. Ti  sao khi   nc si  vo trong cc thu
tinh  th cc thu tinh  hay b  nt v,  cn  cc
thch  anh  khng b  nt v ?

A.  V cc thch anh  c thnh dy hn.

B.  V cc thch anh  c y dy hn.

C.  V thch anh  cng hn thu tinh.

D. V thch anh c h s n khi nh hn thu tinh.

5. Mt thc thp  20oC c  di  1  000 mm.
Khi  nhit  tng  n 40oC,  thc thp ny
di  thm bao nhiu  ? 

A.  2,4 mm. B.  3,2 mm.

C.  0,22 mm. D.  4,2 mm.

6. Khi lng ring ca st  800oC bng bao
nhiu ? Bit khi  lng ring ca n  0oC l
7,800.1 03 kg/m3.  

A.  7,900.1 03 kg/m3. B.  7,599.1 03 kg/m3.

C.  7,857.1 03 kg/m3. D.  7,485.1 03 kg/m3.
7. Mt dy ti  in   20oC c  di  1  800 m.

Hy xc nh   n di  ca dy ti  in  ny
khi  nhit  tng ln  n  50oC v ma h.
Cho bit h s n di  ca dy ti  in  l

= 1 1 ,5.1 0-6K-1 .

8. Mi  thanh ray ca ng st  nhit  1 5oC
c  di  l 1 2,5 m.  Nu hai  u  cc thanh
ray khi   ch t cch nhau  4,50 mm,  th cc
thanh ray ny c th chu  c nhit  ln
nht bng  bao nhiu   chng khng b  un
cong do tc dng  n v nhit ?  Cho bit h s
n di  ca mi  thanh  ray l =  1 2.1 0-6K-1 .

9. Xt mt vt rn  ng cht,  ng hng v c
dng khi  lp phng.  Hy chng minh  
tng  th tch  V ca vt rn  ny khi  b  nung
nng t nhit  u  t0 n nhit  t c

xc nh  bi  cng  thc :

V = V V0 = V0t

vi  V0 v V ln  lt l th tch  ca vt rn

 nhit  u t0 v nhit  cui  t,  t = t  t0,

  3 ( l h s n di  ca vt rn  ny).

Ch  : 2 v 3 rt nh so vi .
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S n v nhit ca vt rn l s tng kch thc ca vt rn khi nhit  tng do b
nung nng. 

 n di ca vt rn t l thun vi  tng nhit  t v  di ban u l0 ca vt .

l = l - l0 = l0t

 n khi ca vt rn t l vi  tng nhit  t v th tch ban u V0 ca vt .

V = V - V0 = V0t,  vi   3

Cu hi v bi  tp



I - hin tng cng b mt ca cht lng 

1 . Th nghim

Nhng mt khung dy ng trn  c buc mt
vng dy ch hnh dng bt k vo nc x phng.
Sau  nhc nh khung dy ng ra ngoi  to
thnh mt mng x phng ph kn mt khung dy.

Chc thng phn mng x phng bn trong
vng dy ch.  Khi ,  ta quan st thy b mt
phn mng x phng cn ng trn khung dy c
tnh cht ging nh mt mng n hi ang b
ko cng,  n lun c xu hng t co li  gim
din tch ti mc nh nht c th.  Hin tng ny
chng t trn b mt phn mng x phng  c
cc lc nm tip tuyn vi b mt mng v ko n
cng u theo mi phng vung gc vi vng
dy ch,  lm cho vng dy ch c dng mt ng
trn (Hnh 37.2).  Nhng lc ko cng b mt cht
lng gi l lc cng b mt ca cht lng.  

2. Lc cng b mt

a) Kt qu th nghim vi cc cht lng khc nhau
chng t :

C1
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Cc hin tng b mt ca
cht lng

Ti  sao chic kim khu  hoc li  dao co ru  c th ni  trn  mt nc khi  t n nm ngang,
nhng li  b  chm vo trong nc khi  t n nm nghing ?  

Ti  sao b mt nc  ch tip xc vi  thnh  bnh  hoc thnh  ng khng phng ngang,  m
li  b  un  cong thnh  mt khum (Hnh  37.1 )  ?  

Ti  sao mc nc bn  trong cc ng nh li  dng cao hn  mt nc bn  ngoi  ng ?

Hnh 37.1

Hnh 37.2

Cho bit hnh trn c din
tch ln nht trong s cc hnh c
cng chu vi.  Hy lp lun 
chng minh b mt phn mng
x phng cn ng trn khung
dy ng  t co li   gim
din tch ca n ti  mc nh nht.

C1



Lc cng b mt tc dng ln mt on ng nh
bt k trn b mt cht lng lun c phng vung gc
vi on ng ny v tip tuyn vi b mt cht lng,
c chiu lm gim din tch b mt cht lng v c 
 ln f t l thun vi  di l ca on ng  :

 y h s t l  gi l h s cng b mt v o
bng n v niutn trn mt (N/m).  

Gi tr ca  ph thuc bn cht v nhit  ca
cht lng :   gim khi nhit  tng.

Trong th nghim theo Hnh 37.2,  v mng
x phng c hai mt (trn v di)  nn tng cc lc
cng b mt ca mng ny tc dng ln vng dy
ch hnh trn bao quanh mng c  ln bng :

Fc = .2L = .2D (37.2)

vi L = D l chu vi ng trn nm trn mt mt
ca mng x phng gii hn bi vng dy ch c
ng knh D.

Bng 37.1

H s cng  b mt ca mt s cht lng.

b) Xc nh h s cng b mt ca cht lng bng th
nghim (c th xem bi 40, sch gio khoa Vt l 10) :  

-  Dng lc k ( chia nh nht 0,001  N) o trng
lng P ca chic vng nhm V v o lc ko F va
  bt chic vng V khi mt nc (Hnh 37.3).

-  Dng thc kp ( chia nh nht 0,02 mm) o
ng knh ngoi D v ng knh trong d ca
chic vng.  C3

C2

f =  l             (37.1 )
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Hnh 37.3

T kt qu th nghim theo
Hnh 37.3,  hy tnh  :

- Tng cc lc cng b mt ca
nc tc dng ln  chic vng V :  

Fc = F  P

- Tng chu  vi  ngoi  v chu  vi
trong  ca chic vng V :

L = (D + d)

- Gi tr  h s cng b mt ca
nc :

 = 
( )

cF

D + d

C3

Cht lng   20oC  (N/m)

Nc

Ru,  cn

Thu ngn

Nc

X phng

73.1 03

22.1 03

465.1 03

25.1 03

Nc  toC  (N/m)

0

1 0

20

30

1 00

75,5.1 03

74,0.1 03

73,0.1 03

71 ,0.1 03

59,0.1 03

Da vo cng thc 

hy cho bit  ngha ca h s 

cng b mt .

C2  = 
2 D

cF



3. ng dng

Do tc dng ca lc cng b mt nn nc ma
khng th lt qua cc l nh gia cc si vi cng trn
 d hoc trn mui bt  t ti ;  nc trong ng nh
git ch c th thot ra khi ming ng khi git nc
c kch thc  ln  trng lng ca n thng
c lc cng b mt ca nc ti ming ng ; ...  

Ho tan x phng vo nc s lm gim ng k
lc cng b mt ca nc, nn nc x phng d thm
vo cc si vi khi git  lm sch cc si vi,...  

II  - hin tng dnh t. hin tng
khng dnh t

1 . Th nghim

a) Ly hai bn thu tinh,  trong  mt bn 
trn,  mt bn ph lp nilon.  Nh ln mt ca mi
bn ny mt git nc.  

Nu mt bn no b dnh t nc th git nc s
lan rng thnh mt hnh c dng bt k (Hnh 37.4a).  

Nu mt bn no khng b dnh t nc th git
nc s vo trn li v b dt xung do tc dng ca
trng lc (Hnh 37.4b).  

b) Lm th nghim vi cc cht lng trong cc bnh
cha c bn cht khc nhau, ta quan st thy :  

Nu thnh bnh b dnh t th phn b mt cht
lng  st thnh bnh s b ko dch ln pha trn
mt cht v c dng mt khum lm (Hnh 37.5a).  

Nu thnh bnh khng b dnh t th b mt cht
lng  st thnh bnh s b ko dch xung pha
di mt cht v c dng mt khum li (Hnh
37.5b).  C5

C4

200

Hy quan st xem mt bn
no b  dnh  t nc ? Mt bn
no khng b  dnh  t nc ?

C4

 nc vo mt cc thu
tinh  c thnh nhn.  Quan st
xem b mt ca nc  st
thnh cc c dng mt phng
hay mt khum ?

C5

Hnh 37.4

a)

b)

Hnh 37.5

a)

b)



2. ng dng

Trong cng ngh tuyn khong, hin tng mt vt
rn b dnh t cht lng c ng dng  lm giu
qung theo phng php tuyn ni.  Qung m
c nghin thnh cc ht nh ri  vo trong mt
b cha hn hp nc pha du nhn v khuy u.
Trong hn hp ny c cc bt kh bc trong mng du.
Cc ht khong cht c ch (thic, ng sunfua,...) 
b dnh t du nhng khng b dnh t nc nn
chng s ni ln trn mt thong cng vi cc bt kh
bc du, cn cc bn qung (t, ct,...) b dnh t
nc s chm xung y b cha (Hnh 37.6).  Ngi
ta ht lp bt kh dnh cc ht khong cht c ch ni
trn b mt ca b cha hn hp du v thu c
khong cht giu hn hng chc ln so vi qung th.  

III  - Hin tng mao dn

1 . Th nghim

a) Nhng thng ng ba ng thu tinh c ng
knh trong khc nhau v kh nh (c 0,5 1 ,5  mm)
vo trong cng mt cc nc.  

b) Kt qu th nghim vi nhng ng thu tinh c
ng knh trong nh c nhng vo cc cht lng
khc nhau  chng t :  

Nu thnh ng b dnh t (V d : ng thu tinh
c u di nhng trong nc),  mc cht lng bn
trong ng s dng cao hn b mt cht lng  bn
ngoi ng v b mt cht lng trong ng c dng
mt khum lm (Hnh 37.7a).

Nu thnh ng khng b dnh t (V d : ng
thu tinh c u di nhng trong thu ngn),  mc
cht lng bn trong ng s h thp hn mc cht
lng bn ngoi ng v b mt cht lng bn trong
ng c dng mt khum li (Hnh 37.7b).

Hn na, nu ng c ng knh trong cng nh, th
 dng cao hoc h thp ca mc cht lng bn trong
ng so vi b mt cht lng  bn ngoi ng cng ln.

C6

201

Hy so snh  mc nc
trong cc ng thu tinh  vi  nhau
v vi  b mt ca nc  bn
ngoi  cc ng.

C6

Hnh 37.6

Hnh 37.7

a) b)



Hin tng mc cht lng bn trong cc ng c ng knh
trong nh lun dng cao hn,  hoc h thp hn so vi b mt
cht lng  bn ngoi ng gi l hin tng mao dn.

Cc ng trong  xy ra hin tng mao dn gi l cc ng mao dn.

2. ng dng

Do hin tng mao dn, nc c th dng ln t t qua h thng
cc ng mao dn trong b r v trong thn cy  nui cy ti tt ; du
ho c th ngm theo cc si nh trong bc n ln n ngn bc 
chy ;  du nhn c th thm qua cc lp pht hay mt xp  bi trn
lin tc cc vng  trc quay ca cc ng c in,...  
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Lc cng b mt tc dng ln mt on ng nh bt k trn b mt cht lng lun
c phng vung gc vi on ng ny v tip tuyn vi b mt cht lng, c
chiu lm gim din tch b mt cht lng v c  ln f t l thun vi  di l ca
on ng  :

f = l

 y h s t l gi l h s cng b mt v o bng n v niutn trn mt (N/m).
Gi tr ca ph thuc bn cht v nhit  ca cht lng : gim khi nhit  tng.

B mt cht lng  st thnh bnh cha n c dng mt khum lm khi thnh bnh
b dnh t v c dng mt khum li khi thnh bnh khng b dnh t.

Hin tng mc cht lng bn trong cc ng c ng knh nh lun dng cao hn,
hoc h thp hn so vi b mt cht lng  bn ngoi ng gi l hin tng mao
dn. Cc ng trong  xy ra hin tng mao dn gi l ng mao dn.

1 . M t hin tng cng b mt ca cht lng.  Ni
r phng,  chiu ca lc cng b mt.  

2. Trnh by th nghim xc nh h s cng b
mt ca cht lng theo phng php ko vng
kim loi  bt ra khi  b mt ca cht lng .

3. Vit cng  thc xc nh   ln  ca lc cng
b mt ca cht lng.  H s cng b mt ph
thuc nhng yu t no ca cht lng  ? 

4. M t hin tng dnh  t v hin tng khng
dnh t cht lng.  B mt ca cht lng

 st thnh bnh  cha n c hnh  dng nh
th no khi  thnh  bnh  b  dnh  t ? 

5. M t hin  tng mao dn.

6. Cu no di  y l khng ng khi  ni  v lc
cng  b mt  ca cht lng  ?  

A. Lc cng b mt tc dng ln  mt on
ng nh bt k trn  b mt cht lng  c
phng vung gc vi  on ng ny v
tip tuyn vi  b mt ca cht lng.

Cu hi  v bi  tp



B.  Lc cng b mt lun  c phng vung
gc vi  b mt cht lng.

C.  Lc cng b mt c chiu  lm gim din
tch  b mt cht lng.

D.  Lc cng b mt tc dng ln  mt on
ng nh bt k trn  b mt cht lng  c 
ln f t l vi   di  l ca on ng .

7. Ti  sao chic kim khu  c th ni  trn  mt
nc khi  t nm ngang ?

A.  V chic kim khng b  dnh  t nc.

B.  V khi  lng ring ca chic kim nh hn
khi  lng  ring ca nc.

C. V trng lng ca chic kim  ln mt nc
khi nm ngang khng thng ni lc y c-si-mt.

D.  V trng lng  ca chic kim  ln  mt
nc khi  nm ngang khng thng  ni  lc
cng b mt ca nc tc dng  ln  n.

8. Cu no di  y l khng ng khi  ni  v
hin  tng dnh  t v hin  tng khng dnh
t ca cht lng  ?  

A.  V thu tinh  b  nc dnh  t,  nn  git nc
nh trn  mt bn  thu tinh  lan  rng  thnh  mt
hnh  c dng bt k.

B.  V thu tinh  b  nc dnh  t,  nn  b mt
ca nc  st thnh  bnh  thu tinh  c dng
mt khum lm.

C.  V thu tinh khng b  thu ngn dnh t,  nn
git thu ngn nh trn mt bn thu tinh vo trn
li  v b  dt xung do tc dng ca trng  lc.

D.  V thu tinh  khng  b  thu ngn dnh  t,
nn b mt ca thu ngn   st thnh  bnh
thu tinh  c dng mt khum lm.

9. Ti  sao nc ma khng lt qua c cc l
nh trn  tm vi  bt ? 

A.  V vi  bt b  dnh  t nc.

B.  V vi  bt khng  b  dnh  t nc.  

C.  V lc cng b mt ca nc ngn cn
khng cho nc lt qua cc l nh ca tm bt.

D.  V hin  tng mao dn ngn cn khng
cho nc lt qua cc l trn  tm bt.  

1 0. Ti  sao git du  li  c dng khi  cu  nm l
lng  trong dung  dch  ru c cng khi  lng
ring  vi  n ?  

A.  V hp lc tc dng ln  git du  bng
khng,  nn  do hin  tng cng b mt,  lm
cho din  tch  b mt ca git du  co li  n
gi tr  nh nht ng vi  d in  tch  mt cu  v
nm l lng trong  dung dch  ru.  

B.  V git du  khng chu  tc dng ca lc
no c,  nn  do hin  tng cng b mt,  d in
tch  b mt git du  co li  n gi tr  nh nht
ng vi  d in  tch  ca mt hnh  cu  v nm
l lng trong dung dch  ru.  

C.  V git du  khng  b  dung dch  ru dnh
t,  nn  n nm l lng trong  dung dch.

D.  V lc cng b mt ca du  ln  hn lc
cng  b mt ca dung dch  ru,  nn  n nm
l lng trong dung dch  ru.

11 . Mt vng  xuyn c ng knh  ngoi  l
44 mm v ng knh  trong  l 40 mm.  Trng
lng ca vng  xuyn l 45 mN.  Lc bt vng
xuyn ny ra khi  b mt ca gl ixrin   20oC
l 64,3 mN.  Tnh  h s cng  b mt ca
gl ixrin   nhit  ny.

1 2. Mt mng x phng  c cng trn  mt
khung dy ng mnh  hnh  ch nht treo
thng ng,  on dy ng ab di  50 mm v
c th trt d
dng  dc theo
chiu  di  ca
khung (Hnh 37.8).
Tnh  trng  lng
P ca on  dy
ab  n nm
cn bng.  Mng
x phng  c h
s cng b mt

= 0,040 N/m.
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s chuyn Th ca cc cht 
Khi  iu  kin  tn  ti  (nhit ,  p sut)  thay i ,  cc cht
c th chuyn  th t rn  sang lng,  hoc t lng sang kh
v ngc li .  Nc c th bay hi  hoc ng li  thnh
nc ,  cc kim loi  c th chy lng v bay hi .

Vy s chuyn  th (cn  gi  l  chuyn  pha)  ca cc
cht c nhng c im g ?  

I  - S nng chy 

Qu trnh chuyn t th rn sang th lng ca cc
cht gi l s nng chy.  Qu trnh chuyn ngc
li t th lng sang th rn ca cc cht gi l s
ng c.  

1 . Th nghim

a) un nng chy thic (kim loi).  Theo di,  ghi v
v ng biu din s bin thin nhit  ca thic
theo thi gian trong qu trnh chuyn th t rn
sang lng, ta thu c  th trn Hnh 38.2.  

b) Lm th nghim kho st qu trnh nng chy v
ng c i vi nhiu cht rn kt tinh khc nh
ng, nhm, st,  ngi ta  i ti kt lun :

C1
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Hnh 38.1 Tng bng ang tan.

Hnh 38.2

Da vo  th trn Hnh 38.2,
hy m t v nhn xt v s thay
i  nhit  trong qu trnh  nng
chy v ng c ca thic.

C1



Mi cht rn kt tinh (ng vi mt cu trc
tinh th)  c mt nhit  nng chy khng i
xc nh  mi p sut cho trc (Bng 38.1 ).

Cc cht rn v nh hnh (thu tinh, nha do,
sp nn,) khng c nhit  nng chy xc nh.

i vi a s cc cht rn,  th tch ca chng s
tng khi nng chy v s gim khi ng c.  (Ring
nc  li c khi lng ring nh hn nc nn
nc  ni trn mt nc).  

Nhit  nng chy ca cht rn thay i ph
thuc p sut bn ngoi.  i vi cc cht c th tch
tng khi nng chy, nhit  nng chy ca chng
tng theo p sut bn ngoi.  Ngc li,  i vi cc
cht c th tch gim khi nng chy, nhit  nng
chy ca chng gim khi p sut bn ngoi tng.

2. Nhit nng chy

Nhit lng cung cp cho cht rn trong qu trnh
nng chy gi l nhit nng chy ca cht rn .
Nhit nng chy Q t l thun vi khi lng m ca
cht rn :

(38.1 )

trong  h s t l gi l nhit nng chy ring.

Gi tr ca ph thuc vo bn cht ca cht rn
nng chy (Bng 38.2).  n v o l jun trn

kilgam (J/kg).  

T cng thc (38.1 )  ta suy ra :  Nhit nng chy
ring ca mt cht rn c  ln bng nhit lng
cn cung cp  lm nng chy hon ton 1  kg cht
rn   nhit  nng chy.

3. ng dng

Cc kim loi c nu chy v gi  nhit  cao
hn nhit  nng chy tc ca chng  c cc chi
tit my, c tng v chung,  luyn thnh gang
thp v cc hp kim khc nhau.

Q m=
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Cht rn tc (
oC)

Niken 

St 

Thp

ng 

Vng

Bc

Nhm

Ch

Thic

Nc 

1  452

1  530

1  300

1  083

1  063

960

659

327

232

0

Bng 38.1

Nhit  nng chy tc ca mt s cht

rn  kt tinh   p sut chun.

Cht rn (J/kg)

Nc 

Nhm

St

Ch

Bc

Vng

Thic

3,33.1 05

3,97.1 05

2,72.1 05

0,25.1 05

0,88.1 05

0,64.1 05

0,59.1 05

Bng 38.2

Nhit nng chy ring ca mt s
cht rn  kt tinh.



II  - S bay hi

Qu trnh chuyn t th lng sang th kh (hi)  
b mt cht lng gi l s bay hi.  Qu trnh
chuyn ngc li t th kh (hi)  sang th lng
gi l s ngng t.  

1 . Th nghim

a)  mt lp nc mng ln trn mt a nhm.
Thi nh ln mt lp nc ny hoc h nng a
nhm, ta thy lp nc dn dn bin mt :  nc 
bc thnh hi bay vo khng kh.  

Nu t bn thu tinh gn ming cc nc nng,
ta thy trn mt bn thu tinh xut hin cc git nc :
hi nc t cc nc  bay ln ng thnh nc.

b) Nguyn nhn ca qu trnh bay hi l do mt s
phn t nc  b mt ca nc c ng nng
chuyn ng nhit ln,  nn chng c th thng
c cng cn do lc ht ca cc phn t nc nm
trn b mt ca nc v thot ra khi mt nc, tr
thnh cc phn t hi nc (Hnh 38.3).  ng thi
khi  cng xy ra qu trnh ngng t do mt s
phn t hi nc chuyn ng nhit hn lon va
chm vo mt nc, b cc phn t nc nm trn
b mt ca nc ht chng vo trong nc.  

c) Lm th nghim vi nhiu cht lng khc,  ngi
ta cng thy hin tng xy ra tng t.

Nh vy, s ngng t lun xy ra km theo s bay
hi.  Sau mi n v thi gian, nu s phn t cht
lng thot khi b mt cht lng nhiu hn s phn
t hi b ht vo trong cht lng, th ta ni cht lng
b bay hi ;  cn nu s phn t hi b ht vo trong
cht lng nhiu hn s phn t cht lng thot khi
b mt cht lng, th ta ni cht hi b ngng t.  C3
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Nhit  ca khi  cht lng
khi  bay hi  tng hay gim ?
Ti  sao ?

C2

Hy on xem tc  bay
hi  ca cht lng ph  thuc nh
th no vo nhit ,  d in  tch  b
mt cht lng v p sut kh
(hoc hi)   st pha trn  b mt
cht lng ? Ti  sao ?

C3
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2. Hi kh v hi bo ho 

a) Dng ng xilanh  ht mt t te lng vo trong
ng ri nt kn li.  Sau  ko pit-tng ln  to ra
mt khong trng trn b mt ca te lng (Hnh
38.4).  Ngi ta quan st thy mc te lng trong
ng gim dn v cui cng dng li (Ch  :  Khng
thc hin th nghim ny trong lp.)  

Nguyn nhn ca hin tng trn l do lc u
tc  bay hi ca te lng nhanh hn tc  ngng
t ca hi te nn mc te lng trong ng gim dn.
Nhng v mt  phn t ca hi te trn b mt ca
te lng vn tip tc tng, nn hi te cha b
bo ho v c gi l hi kh. p sut hi te tng
dn lm gim tc  bay hi v lm tng tc 
ngng t.  Cho ti khi tc  ngng t bng tc 
bay hi th qu trnh bay hi  ngng t ca te t
trng thi cn bng ng :  mt  phn t hi te
khng tng na.  Khi  hi te  pha trn b mt
ca te lng gi l hi bo ho.

b) Lm th nghim vi cc cht lng khc,  ngi ta
cng thy hin tng xy ra tng t.  Khi hi kh
cng xa trng thi bo ho,  n cng tun theo nh
lut Bi-l  Ma-ri-t.   nhit  khng i,  nu
gim th tch hi kh th mt  cc phn t hi 
pha trn b mt cht lng s tng v p sut hi
tng theo.  Khi hi b bo ho,  p sut ca n t gi
tr cc i v c gi l p sut hi bo ho.

p sut hi bo ho khng ph thuc th tch
v khng tun theo nh lut Bi-l  Ma-ri-t,  n
ch ph thuc bn cht v nhit  ca cht lng
bay hi.  

3. ng dng

Nc t bin, sng, h,...  khng ngng bay hi to
thnh my, sng m, ma, lm cho kh hu iu ho
v cy ci pht trin. S bay hi nc bin c s dng
trong ngnh sn xut mui. S bay hi ca amniac,
frn,. . .  c s dng trong k thut lm lnh.  

C4
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Hnh 38.4

V d :  20oC, p sut hi bo ho
ca nc l 17,54 mmHg, ca ru
l 44,5 mmHg, ca te l 473 mmHg.
Nhng p sut hi bo ho ca nc
 25oC ch bng 23,8  mmHg v 
30oC li tng ln ti 31 ,8  mmHg.  

Ti  sao p sut hi  bo ho
khng ph  thuc th tch  v li
tng  theo nhit  ?

C4



III  - S sI

Qu trnh chuyn t th lng sang th kh xy ra 
c bn trong v trn b mt cht lng gi l s si.

1 . Th nghim

Lm th nghim vi cc cht lng khc nhau, ta
nhn thy :

Di p sut chun,  mi cht lng si  nhit 
xc nh v khng thay i (Bng 38.3).

Nhit  si ca cht lng cn ph thuc p sut
cht kh  pha trn b mt cht lng.  p sut cht
kh cng ln,  nhit  si cng cao v ngc li
(Bng 38.4).  

2. Nhit ho hi

Nhit lng cung cp cho khi cht lng trong qu
trnh si c gi l nhit ho hi ca khi cht
lng  nhit  si.  Nhit ho hi Q t l thun vi
khi lng m ca phn cht lng  bin thnh kh
(hi)   nhit  si :

(38.2)

trong  h s t l L l nhit ho hi ring ph
thuc bn cht ca cht lng bay hi.  n v o ca
L l jun trn kilgam (J/kg).

T cng thc (38.2) ta suy ra :  Nhit ho hi
ring ca mt cht lng c  ln bng nhit lng
cn cung cp  lm bay hi hon ton 1  kg cht 
 nhit  si (Bng 38.5).

Q Lm=
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p sut (atm) ts (
oC)

0,1

0,5

1

5

1 0

45

81

1 00

1 51

1 81

Bng 38.4

Nhit  si  ts ca nc ph  thuc
p sut.

Cht lng L(J/kg)

Nc

Amniac 

Ru

te

Thu ngn

2,3.1 06

1 ,4.1 06

0,9.1 06

0,4.1 06

0,3.1 06

Bng 38.5

Nhit ho hi  ring  L ca mt s cht
lng  nhit  si  v p sut chun.

Cht lng ts (
oC)

Ru

Nc

Xng 

Du ho

78,3

1 00

80,2

290

Bng 38.3

Nhit  si  ts ca mt s cht lng  
p sut chun.

Qu trnh chuyn t th rn sang th lng gi l s nng chy. Qu trnh chuyn
ngc li t th lng sang th rn gi l s ng c. 

Mi cht rn kt tinh (ng vi mt cu trc tinh th) c nhit  nng chy khng
i xc nh  mi p sut cho trc. Cc cht rn v nh hnh khng c nhit 
nng chy xc nh. 



1 . S nng  chy l g ?  Tn gi  ca qu trnh
ngc vi  s nng chy l g ?  Nu  cc c
im ca s nng chy.

2. Nhit nng chy l g ?  Vit cng thc tnh
nhit nng  chy ca vt rn.  Nu  tn  v n
v  o ca cc i  lng  trong cng thc ny.

3. S bay hi  l g ?  Tn gi  ca qu trnh  ngc
vi  s bay hi  l g ?  

4. Phn bit hi  bo ho vi  hi  kh.  So snh p
sut hi  bo ho vi  p sut hi  kh ca cht
lng   cng nhit .  

5. S si  l g ?  Nu  cc c im ca s si.
Phn bit s si  v s bay hi.

6. Vit cng thc tnh  nhit ho hi  ca cht
lng.  Nu  tn  v n v  o ca cc i  lng
trong cng thc ny.

209

Nhit lng Q cung cp cho cht rn trong qu trnh nng chy gi l nhit nng chy : 

Q = m

trong  m l khi lng ca cht rn, l nhit nng chy ring ca cht rn v
o bng J /kg.

Qu trnh chuyn t th lng sang th kh (hi)  b mt cht lng gi l s bay hi.
Qu trnh chuyn ngc li t th kh sang th lng gi l s ngng t. S bay hi
xy ra  nhit  bt k v lun km theo s ngng t.

Khi tc  bay hi ln hn tc  ngng t,  p sut hi tng dn v hi  pha
trn b mt cht lng l hi kh. Hi kh tun theo nh lut Bi-l - Ma-ri-t.

Khi tc  bay hi bng tc  ngng t,  hi  pha trn b mt cht lng l hi
bo ho c p sut t gi tr cc i gi l p sut hi bo ho. p sut hi bo
ho khng ph thuc th tch v khng tun theo nh lut Bi-l - Ma-ri-t,  n ch
ph thuc bn cht v nhit  ca cht lng.

Qu trnh chuyn t th lng sang th kh (hi) xy ra c  bn trong v trn b mt
cht lng gi l s si. 

Mi cht lng si  nhit  xc nh v khng i. 

Nhit  si ca cht lng ph thuc p sut cht kh  pha trn b mt cht
lng. p sut cht kh cng ln, nhit  si ca cht lng cng cao.

Nhit lng Q cung cp cho khi cht lng trong khi si gi l nhit ho hi ca
khi cht lng  nhit  si :  

Q = Lm

trong  m l khi lng ca phn cht lng bin thnh hi,  L l nhit ho hi ring
ca cht lng v o bng J/kg.

Cu hi v bi  tp



7. Cu no di  y l khng ng khi  ni  v s
nng chy ca cc cht rn  ?

A.  Mi  cht rn  kt tinh  nng chy  mt nhit
 xc nh  khng i  ng vi  mt p sut
bn ngoi  xc nh.

B.  Nhit  nng  chy ca cht rn  kt tinh
ph thuc p sut bn  ngoi.

C.  Cht rn  kt tinh  nng chy v ng c 
cng  mt nhit  xc nh  khng i.

D.  Cht rn  v nh  hnh  cng nng  chy 
mt nhit  xc nh  khng i.

8. Nhit nng chy ring ca ng l 1 ,8.1 05 J/kg.
Cu no di  y l ng ?

A.  Khi  ng s to ra nhit lng 1 ,8.1 05 J
khi  nng chy hon ton.

B. Mi kilgam ng cn thu nhit lng 1 ,8.1 05 J
 ho lng hon ton  nhit  nng chy.

C.  Khi  ng  cn  thu  nh it lng  1 ,8. 1 05 J
 ho lng.  

D.  Mi kilgam ng to ra nhit lng 1 ,8.1 05 J
khi  ho lng hon  ton.

9. Cu no di  y l khng ng khi  ni  v s
bay hi  ca cc cht lng  ?

A.  S bay hi  l qu trnh  chuyn t th lng
sang  th kh xy ra  b mt cht lng.

B.  Qu trnh  chuyn  ngc li  t th kh sang
th lng  l s ngng t.  S ngng t  lun  xy
ra km theo s bay hi.

C.  S bay hi  l qu trnh  chuyn t th lng
sang  th kh xy ra  c bn  trong v trn  b
mt cht lng.

D.  S bay hi  ca cht lng xy ra  nhit 
bt k.  

1 0. Nhit ho hi  ring ca nc l 2,3.1 06 J/kg.
Cu no di  y l ng  ?

A.  Mt lng  nc bt k cn  thu  mt lng
nhit l 2,3.1 06 J   bay hi  hon ton.  

B.  Mi  ki lgam nc cn  thu  mt lng  nhit
l 2,3.1 06 J   bay hi  hon  ton.  

C.  Mi  ki lgam nc s to ra mt lng nhit
l 2,3.1 06 J khi  bay hi  hon ton  nhit  si.  

D.  Mi  ki lgam nc cn  thu  mt lng nhit
l 2,3.1 06 J   bay hi  hon ton  nhit 
si  v p sut chun.

11 . Mt bnh  cu  thu tinh  cha (khng y)  mt
lng nc nng c nhit  khong  80oC v
c nt kn.  Di  nc lnh  ln  phn trn gn
c bnh,  ta thy nc trong bnh  li  si .  Gii
thch  ti  sao ?

1 2. p sut chun  (1  atm)  c th un nc
nng n 1 20oC c khng  ?

1 3. trn  ni  cao ngi  ta khng th luc chn
trng  trong nc si.  Ti  sao ?  

1 4.  Tnh nhit lng cn cung  cp cho 4 kg  nc
  0oC  chuyn n thnh nc  20oC. Nhit
nng chy ring ca nc  l 3,4.1 05 J/kg v
nhit dung ring ca nc l 4  1 80 J/(kg.K).  

1 5. Tnh nhit lng cn  cung cp cho ming
nhm khi  lng 1 00 g   nhit  20oC,   n
ho lng   nhit  658oC.  Nhm c nhit
dung ring l 896 J/(kg.K),  nhit nng chy
ring  l 3,9.1 05 J/kg.

21 0



Cc em  c bit  m  82%  gh i  trong mc  D bo
thi  ti t  ca chng trnh  truyn  h nh  VTV3  bui
sng c  ngha g  khng ?

 m ca khng kh

i  -  m tuyt i  v  m cc i

1 .  m tuyt i  

 m tuyt i a ca khng kh trong kh quyn l i
lng o bng khi lng m (tnh ra gam) ca hi nc
c trong 1  m3 khng kh.  n v o ca a l g/m3.  

2.  m cc i 

Nu  m tuyt i ca khng kh cng cao th
lng hi nc c trong 1  m3 khng kh cng ln.
Khi  p sut ring phn p ca hi nc trong
khng kh (tc l p sut do ring lng hi nc
c trong khng kh gy ra)  cng ln.  

mt nhit  cho trc, p sut ring phn p ca
hi nc trong khng kh khng th ln hn p sut
pbh ca hi nc bo ho  nhit  .  V th  m
tuyt i ca khng kh  trng thi bo ho hi nc
c gi tr ln nht v c gi l  m cc i A.  

 m cc i A c  ln bng khi lng ring
ca hi nc bo ho tnh theo n v g/m3.  Gi tr
ca A tng theo nhit .  C1
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Hnh 39.1

t (oC) pbh  (mmHg) (g/m3)

0

5

1 0

1 5

20

23

25

27

28

30

4,58

6,54

9,21

1 2,79

1 7,54

21 ,07

23,76

26,74

28,35

31 ,82

4,84

6,80

9,40

1 2,80

1 7,30

20,60

23,00

25,81

27,20

30,29

Bng 39.1

p sut hi  nc bo ho pbh v khi
lng ring ca n.

Da vo Bng 39.1 ,  hy xc
nh  m cc i  A ca khng
kh  30oC.

C1



II  -  m t  i  

 m tuyt i cha cho bit mc  m ca
khng kh,  v  nhit  cng thp th hi nc
trong khng kh cng d t trng thi bo ho.  Khi
  m tuyt i cng gn vi  m cc i.  Nh
vy,  m t mc  m ca khng kh ngi ta
phi dng mt i lng gi l  m t i f (hay
cn gi l  m tng i).  

 m t i f ca khng kh l i lng o
bng t s phn trm gia  m tuyt i a v 
m cc i A ca khng kh  cng nhit  :

(39.1 )

Trong kh tng hc,   m t i fc tnh gn
ng theo cng thc :

(39.2)

Khng kh cng m,  m t i cng ln.
nc ta,   m t i c th tng t 95  ti 98% trong
nhng ngy m t v gim xung di 70% trong
nhng ngy kh ro.  

C th o  m ca khng kh bng cc m k:
m k tc, m k kh - t,  m k im sng.

III  - nh hng ca  m khng kh

 m t i ca khng kh cng nh, s bay hi
qua lp da cng nhanh, thn ngi cng d b lnh.  

30oC, con ngi vn cm thy d chu khi  m 
t i bng khong 25% v cm thy nng bc khi
 m t i vt qu 80%.  Cn  18oC, con ngi
cm thy lnh khi  m t i l 25% v cm thy
mt m khi  m t i vt qu 60%.

C2
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21 2

Vi  cng  m tuyt i  a,
nu nhit  khng kh tng th
 m t i  f tng hay gim ?

C2

V d :

Gi s khng kh  25oC c  m
tuyt i l 17,30 g/m3.   Hy xc
nh  m cc i v  m t i
ca khng kh  25oC.

Gii :  m cc i A  25oC ng
bng khi lng ring ca hi nc
bo ho trong khng kh  cng
nhit  ny.  Theo Bng 39.1 ,  ta xc
nh c :

A = 23,00 g/m3

T  suy ra  m t i ca khng
kh  25oC bng :

f =
17, 30

75, 2%
23, 00

a

A
= =



1 .  m tuyt i  l g ?   m cc i  l g ?
Ni  r n  v  o ca cc i  lng ny.

2.  m t i  l g ?  Vit cng  thc v nu
 ngha ca i  lng ny.  

3. Vit cng  thc tnh  gn  ng ca  m t i
dng  trong kh tng hc.

4. Khi  ni  v  m tuyt i,  cu  no di  y
l ng ?

A.   m tuyt i  ca khng kh c  ln
bng khi  lng (tnh  ra ki lgam) ca hi
nc c trong  1  m3 khng kh.  
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 m tuyt i a ca khng kh l i lng o bng khi lng hi nc (tnh ra
gam) cha trong 1  m3 khng kh.  m cc i A l  m tuyt i ca khng kh
cha hi nc bo ho, gi tr ca n tng theo nhit . n v o ca cc i lng
ny u l  g/m3.  

 m t  i f ca khng kh l i lng o bng t  s phn trm gia  m tuyt
i a v  m cc i A ca khng kh  cng nhit  :

hoc tnh gn ng bng t  s phn trm gia p sut ring phn p ca hi nc v
p sut pbh ca hi nc bo ho trong khng kh  cng mt nhit  :

Khng kh cng m th  m t  i ca n cng cao. 

C th o  m ca khng kh bng cc loi m k. 

bh

.1 00%
p

f
p

= .1 00%
a

f
A

Cu hi v bi  tp

 m t i cao hn 80% to iu kin cho cy
ci pht trin, nhng li d lm m mc, h hng cc
my v dng c quang hc, in t, c kh, kh ti
qun s, lng thc, thc phm trong cc kho cha.  

 chng m, ngi ta phi thc hin nhiu bin
php nh dng cht ht m, sy nng, thng gi,
bi du m ln cc chi tit my bng kim loi,  ph
lp cht do ln cc bn mch in t,. . .



B.   m tuyt i  ca khng kh c  ln
bng  khi  lng (tnh  ra gam) ca hi  nc c
trong 1 cm3 khng kh.  

C.   m tuyt i  ca khng  kh c  ln
bng  khi  lng (tnh  ra gam) ca hi  nc c
trong 1  m3 khng kh.  

D.   m tuyt i  ca khng  kh c  ln
bng  khi  lng  (tnh  ra ki lgam) ca hi
nc c trong 1 cm3 khng kh.

5. Khi  ni  v  m cc i,  cu  no di  y l
khng ng ?

A.  Khi lm nng khng kh,  lng hi nc trong
khng kh tng v khng kh c  m cc i.

B.  Khi  lm lnh  khng kh n mt nhit 
no ,  hi  nc trong khng kh tr nn  bo
ho v khng  kh c  m cc i.  

C.   m cc i  l  m ca khng kh bo
ho hi  nc.

D.   m cc i  c  ln  bng khi  lng
ring ca hi  nc bo ho trong khng kh
tnh  theo n  v  g/m3.

6. cng  mt nh it  v p sut,  khng  kh
kh nng  hn  hay khng  kh m nng  hn  ?

Ti  sao ?  Cho bit khi  lng  mol  ca khng
kh l   = 29 g/mol.

A.  Khng kh kh nng hn.  V cng nhit 
v p sut th khng kh c khi  lng ln hn.

B.  Khng  kh m nng  hn.  V cng  nhit 
v p sut th nc c khi  lng ln  hn.

C.  Khng kh kh nng hn.  V  cng nhit 
v p sut th khng kh kh c khi  lng ring
ln hn khi  lng ring ca khng  kh m.

D.  Khng kh m nng hn.  V  cng nhit 
v p sut th khng kh m c khi  lng ring
ln hn khi  lng ring ca khng kh kh.

7. Mt ngoi  ca mt cc thu tinh  ang ng
nc  thng c nc ng thnh git v
lm t mt cc.   Gii  thch  ti  sao ?   

8. Khng kh  30oC c  m tuyt i  l
21 ,53 g/m3.  Hy xc nh   m cc i  v
suy ra  m t i  ca khng kh  30oC.

9. Bui  sng,  nhit  khng kh l 23oC v 
m t i  l 80%.  Bui  tra,  nhit  khng kh
l 30oC v  m t i  l 60%.  Hi  vo bui
no khng kh cha nhiu  hi  nc hn ?
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cc loi   m k

m k tc (Hnh  39.2).   Cu  to ca m k tc
gm si  tc C c u  trn  buc c nh ,
u  di  vt qua mt rng rc nh v buc vo vt
nng P.  Nu   m t  i  ca khng kh tng (hoc
gim)  th si  tc C b  dn  ra (hoc co li )  v l m
quay rng rc,  do  kim S gn  vi  trc ca rng
rc s quay theo trn  mt chia  ghi  sn  cc gi
tr  ca  m t  i .  

m  k tc l  loi  m k n  gin  nht dng 
o  m t  i  ca khng kh,  nhng c  chnh
xc khng cao.

Em c bit ?

Hnh 39.2 

m k tc 

Hnh 39.3

m k kh t  



m k kh - t (Hnh 39.3).  Cu to ca m k kh - t
gm hai  nhit k : nhit k kh v nhit k t.   Nhit k t
l nhit k c bu  c qun quanh bng mt lp vi  mng
t do u di  ca lp vi  nhng trong mt cc nc nh.
Nhit k kh ch nhit  khng kh t k v nhit k t ch

nhit  bay hi  ta ca nc  trng thi  bo ho.  Nu

khng kh cng kh th  m t i  cng nh,  nn nc bay
hi  t lp vi  t cng nhanh v bu  nhit k t b  lnh
cng nhiu  :  t a cng nh so vi  t k.  Nh vy,  hiu  nhit 

(t k - t a )  ph  thuc  m t i  f ca khng kh.  

Bit c hiu  nhit  (t k t a ),  ta c th dng bng tra

cu  xc nh  m t i  f ca khng kh ng vi  nhit
 t k ch trn nhit k kh.

m k im sng (Hnh  39.4).   Cu  to ca m k
im sng gm bnh  tr  3  bng kim loi  m sng bng
t nm ngang v bn  trong cha mt phn  te lng.  u
di  ca ng 2  c nhiu  l nh c nhng vo te lng
trong bnh 3,  u trn ca ng 2  ni  vi  qu bp cao su  1
dng  bm khng kh vo bnh 3,  lm te bay hi  nhanh
v thot ra ngoi  qua l 6,  do  nhit  ca bnh 3  b  gim
nhanh.  Khi  nhit  bnh 3  gim xung ti  nhit  t0 no

,  hi  nc trong lp khng kh  st mt bnh 3 tr nn
bo ho v ng thnh  sng.  Nhit  t0 c gi  l 

im sng.    d quan  st l c sng xut hin  trn  mt
trc ca bnh  3 ,  ngi  ta l p thm vnh  trn  5  bng kim
loi  c mt c m sng bng v t cch  l i  vi  bnh  3
 mt trc ca n.

c im sng t 0 trn nhit k 4 v da vo Bng 39.1 ,

ta c th xc nh c  m t i  f ca khng kh  nhit
 cho trc vi   chnh xc kh cao.

21 5

Hnh 39.4

m k im sng



I  - Mc ch

Kho st hin tng cng b mt ca cht lng.  

Xc nh h s cng b mt ca nc.

II  - Dng c th nghim

1 . Lc k 0,1  N c  chia nh nht 0,001  N.

2. Vng kim loi (nhm) c dy treo.

3. Hai cc nha A,  B ng nc, ni thng nhau
bng mt ng cao su (silicon).

4. Thc kp (thc cp) 0 150 mm, c  chia
nh nht 0,1  mm, hoc 0,05  ;  0,02 mm.

5. Gi treo lc k.

iiI  - c s l thuyt

Mt thong ca cht lng lun c cc lc cng, theo
phng tip tuyn vi mt thong.  Nhng lc cng
ny lm cho mt thong ca cht lng c khuynh
hng co li n din tch nh nht.  Chng c
gi l nhng lc cng b mt ca cht lng.

C nhiu phng php xc nh lc cng b mt.
Trong bi ny ta dng mt lc k nhy (loi 0,1  N),
treo mt chic vng bng nhm c tnh dnh t
hon ton i vi cht lng cn o (Hnh 40.2).  
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Thchnh : Xcnhhs
cng b mtcachtlng

Hnh 40.1.  B th nghim xc nh
h s cng b mt ca cht lng.

Hnh 40.2



Nhng y chic vng nhm chm vo mt cht lng, ri ko
n ln mt thong.  Khi y chic vng va c nng ln trn mt
thong, n khng b bt ngay ra khi cht lng :  mt mng cht
lng xut hin, bm quanh chu vi ngoi v chu vi trong ca chic
vng, c khuynh hng ko chic vng vo cht lng.  Lc Fc do
mng cht lng tc dng vo chic vng ng bng tng lc cng
b mt ca cht lng tc dng ln chu vi ngoi v chu vi trong ca
chic vng.

Do chic vng nhm b cht lng dnh t hon ton, nn khi
ko chic vng ln khi mt thong, lm xut hin mt mng
cht lng cng gia y chic vng v mt thong, lc cng Fc
c cng phng chiu vi trng lc P ca chic vng.  Gi tr lc
F o c trn lc k bng tng  ln ca hai lc ny :

F = Fc + P

o P v F, ta xc nh c  ln ca lc cng b mt Fc tc
dng ln chic vng.

Gi L
1
l chu vi ngoi v L

2
l chu vi trong ca chic vng,

ta tnh c h s cng b mt ca cht lng  nhit  nghin
cu theo cng thc :

 y D v d l ng knh ngoi v ng knh trong ca
chic vng.

IV - Gii  thiu dng c o

1 . Chic vng kim loi (nhm) dng trong th nghim ny l
loi vt rn c tnh dnh t hon ton i vi cht lng cn
nghin cu (nc).  Trc khi o cn lau sch cc cht bn bm
vo mt chic vng  c kt qu o chnh xc.

2. Thc kp dng o chu vi ngoi v chu vi trong ca chic
vng l loi dng c o  di chnh xc hn thc milimt.  
chia nh nht ca thc kp,  tu loi,  c th t ti 0,1  ;  0,05
hoc 0,02 mm.

c

1 2 ( )


= =

+ +

F F P

L L D d
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Thc kp dng trong th nghim ny c th o  di t 0
n 150 mm.  N gm mt thn thc chnh dng ch T (Hnh
40.3),  trn thn thc khc vch t 0 n 150,  mi vch cch
nhau 1  mm.  C mt thc D nh hn m ly thn thc chnh,
c th trt dc theo thn thc chnh, gi l du xch.

Thc nh trn du xch c chia u thnh N  chia,  sao
cho  di ca N  chia ca thc ny ng bng  di ca
(kN  1 )  chia trn thc chnh (k = 1 ,  2).

 chia nh nht  ca thc kp tnh theo cng thc :

 = (mm)

V d : N = 10  = 0,1  mm

N = 20  = 0,05  mm

N = 50  = 0,02 mm

u o thc chnh T c hai hm kp 1 ,  2 c nh.  Hai hm
kp di ng 1  2 gn vi u ca du xch.  Hai u 1   1 dng
o kch thc ngoi,  cn hai u 2  2 dng o kch thc trong
ca cc vt.

V d : Cn o  di ng knh D ca mt vng kim loi,  ta
ni nh vt 3   c th ko du xch trt trn thn thc T,  ri
kp chic vng gia hai hm kp  1  1 (Hnh 40.3).   Vn nh
vt 3   c nh v tr ca du xch.   Cch c gi tr  di ng
knh D nh sau :

1

N
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Hnh 40.3

Cu to thc kp



Ban u khi cha c vng, hm kp di ng 1 nm st vi
hm kp c nh 1 ,  th vch s 0 trn thc chnh T trng vi
vch s 0 ca du xch.  Sau khi kp chic vng, vch 0 ca du
xch trt sang phi,  vt qua vch th n trn thc chnh.  Nh
vy, ta xc nh c phn nguyn ca  di ng knh D
bng n milimt.  Cch c phn l ca D nh sau :  Quan st hai
dy vch i din nhau trn du xch v trn thc chnh, tm
xem c cp vch no trng nhau hoc nm i din st nhau nht,
gi s l vch th m trn du xch.  Phn l ca  di ng knh
D c tnh bng m.  (mm), trong  l gi tr ca  chia nh
nht ca thc kp, c ghi ngay trn thc kp.   Kt qu :

D = n + m. (mm)

Trn Hnh 40.3,   di ng knh D o c l :

D = 13,7  0,1  mm

V - Trnh t th nghim

1 . o lc cng F
c

a) Lau sch chic vng bng giy mm.  Mc dy treo chic
vng vo lc k 0,1  N,  ri treo lc k vo thanh ngang ca gi
  o trng lng P ca chic vng (Hnh 40.1 ).  Lp li php
o P thm 4 ln v ghi cc gi tr o c vo Bng 40.1 .

b) t hai cc A,  B c ng cao su ni thng nhau ln mt bn.
 cht lng cn xc nh h s cng mt ngoi (nc ct,  hoc
nc sch) vo hai cc,  sao cho lng nc chim khong 50%
dung tch mi cc.  t cc A ngay di vng nhm ang treo
trn lc k (Hnh 40.1 ).  t cc B ln mt tm  ca gi 
(mt tm  cao hn mt bn khong 30 mm).  Sau khi mc nc
trong hai cc ngang bng nhau, ni vt hm khp a nng  h
lc k xung thp dn sao cho mt y ca chic vng nm cch
mt nc khong 0,5  cm.  iu chnh dy treo chic vng sao
cho mt y ca chic vng song song vi mt nc.

c)  Ko nh mc treo vt ca lc k  cho y chic vng
nhm chm u vo mt nc,  ri bung tay ra.  Di tc dng
ca lc cng b mt,  vng nhm b mng nc bm quanh y
vng gi li.
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d) H cc B xung mt bn  nc trong cc A li t t chy
sang cc B.  Quan st chic vng v lc k, ta thy mt nc trong
cc A h dn xung v chic vng b ko xung theo, lm cho s
ch trn lc k tng dn.  Cho n khi bt u xut hin mt mng
cht lng bm quanh chu vi y chic vng  v tr cao hn mt
thong, th s ch trn lc k khng tng na, mc d mt cht
lng tip tc h xung v mng cht lng bm quanh chic vng
tip tc b ko di ra, trc khi n b dt t.  Gi tr lc F ch trn
lc k  thi im ngay trc khi mng cht lng b t,  ng
bng tng ca trng lng P ca chic vng v  ln Fc ca lc
cng b mt cht lng tc dng ln chu vi ngoi v chu vi trong
ca chic vng.  Ghi gi tr ca lc F vo Bng 40.1 .

e) t li cc B ln mt tm  v lp li thm 4 ln cc bc c)
v  d).  Ghi cc gi tr lc F o c vo Bng 40.1 .

2. o ng knh ngoi v ng knh trong ca chic vng

a) Dng thc kp o 5  ln ng knh ngoi D v ng knh
trong d ca chic vng.  Ghi kt qu o c vo Bng 40.2.

Ch  : Trong trng hp y chic vng c vt mng sao cho
D d th tng chu vi ca chic vng c th xc nh theo cng
thc L1+ L2 2D.  Nh vy ta ch cn o ng knh ngoi D
ca chic vng.

b) Kt thc th nghim :  Nhc chic vng ra khi lc k,  lau kh
v ct n vo trong hp nha sch.
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H v tn  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;  Lp : . . . . . . . . . . . . . . . ;  Ngy : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tn bi  thc hnh :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1 . Tr li cu hi

a) Nu v d  v hin  tng dnh  t v hin  tng khng  dnh  t ca cht lng  ?

b) Lc cng b mt l g ?  Nu  phng php dng  lc k xc nh  lc cng  b mt v xc nh  h s
cng b mt ? Vit cng  thc thc nghim xc nh  h s cng  b mt theo phng php ny ?

2. Kt qu

Bng 40.1

Bng 40.2
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Bo co thc hnh

 chia nh nht ca lc k :  . . . . .  (N)

Ln o
P
(N)

F
(N)

Fc = F  P
(N)

Fc
(N)

1

2

3

4

5

Gi tr  trung  bnh

 chia nh nht ca thc kp :  . . . . .  (mm)

Ln o D
(mm)

D
(mm)

d
(mm)

d
(mm)

1

2

3

4

5

Gi tr  trung  bnh



a) Tnh cc gi tr  trung bnh,  sai  s tuyt i  ca mi  ln  o,  sai  s tuyt i
trung bnh  ca lc Fc v ca cc ng knh  D,  d.  Ghi  cc kt qu tnh  c
vo Bng 40.1  v Bng  40.2.

b) Tnh gi tr  trung  bnh  ca h s cng b mt ca nc :  

= . . . . . . . . . . . . . . . . . . . . . . . . .

c) Tnh sai  s t i  ca php o :

. . . . . . . . . . . . . . .

trong  :

l sai  s dng c  ca lc k,  ly bng mt na  chia nh nht ca 

lc k).
;  

v l sai  s dng  c  ca thc kp,  ly bng mt  chia
nh nht ca thc kp).

d) Tnh sai  s tuyt i  ca php o :

 =  = . . . . . . . . . . . . . . . . . . . . . . . . .

e) Vit kt qu xc nh  h s cng b mt ca nc :

 =   = . . . . . . . . . . . . . . . . . . . . . . . . .

Ch  : Gi tr  ca  ph  thuc nhit  v  tinh  khit ca nc.





'd( 'D

' =  + d d d' =  + D D D

( 'F

cc 2 ' =  + F F F

c

c

   + 
= = + + =

+

F D d

F D d

 


 

( )

c
F

D d



=

+
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1 . C th dng  lc k nhy  o lc cng b
mt v h s cng  b mt ca cht lng
khng dnh  t theo nh phng php nu
trong bi  c khng ?

2. Trong bi  th nghim ny,  ti  sao khi  mc
nc trong bnh  A h thp dn  th g i tr  ch
trn  lc k li  tng dn  ?

3. So snh  gi tr  ca h s cng  b mt xc
nh  c trong th nghim ny vi  gi tr  h

s cng  b mt  ca nc ct  20oC ghi
trong Bng 37.1 ,  sch gio khoa ? Nu c sai
lch  th nguyn nhn t u  ?

4. Sai  s ca php o h s cng b mt  trong
bi  thc hnh  ny ch  yu  gy ra do nguyn
nhn no ?

Cu hi



I  - cht rn kt tinh v cht rn v nh hnh
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NG KT CHNG Vii

Cht rn v cht lng
S chuyn th 

Cht rn v nh hnh

Cht rn

Cht rn kt tinh

Cht rn n tinh th

C tnh d hng C tnh ng hng C tnh ng hng

Cht rn a tinh th

 C cu trc tinh th
  C nhit 
nng chy xc nh

 Khng c cu trc
tinh th
  Khng c nhit 
nng chy xc nh



II  - Bin dng c v n v  nhit (bin dng nhit) ca vt rn

III  - cc hin tng b mt ca cht lng 
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Hin tng cng b mt
 Lc cng b mt : f=  l

Hin tng dnh t,  khng dnh t
 Khi thnh bnh b dnh t :  b mt cht
lng c dng mt khum lm.

 Khi thnh bnh khng b dnh t :  b 
mt cht lng c dng mt khum li.

Cc hin tng b mt ca cht lng

Hin tng mao dn
 Hin tng mc cht lng bn trong cc ng c ng knh 
nh lun dng cao hn, hoc h thp hn so vi b mt cht 
lng  bn ngoi ng gi l hin tng mao dn.

Bin dng c

Bin dng
khng n hi

Bin dng n
hi (ko,  nn)

  nh lut Hc :  =  hay = 

  Lc n hi :  Fh = k |l|  = E |l|
0

S

l

F

S0

l

l

Bin dng ca vt rn

N v nhit
(Bin dng nhit)  

N di
l =  l0t

N khi
V = V0t
vi   3



Iv - s chuyn th ca cc cht

V -  m ca khng kh
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Ho hi Ngng t

Hi bo ho

Nng chy Si

ng c Ngng t

Cht rn
(kt tinh)

Cht kh
Nhit nng chy

Q = m

Nhit ho hi
Q = Lm

Cht lng

Hi kh

 m ca khng kh

 m tuyt i
a (g/m3)  m t i

f = .100% hay f .100%
bh

p

p

a

A m cc i
A (g/m3)



5.  D ;  6.  C ;  7.  D ;  8.  kinh   v v  ;
9*.  1 2  pht 1 6,36 giy.

2 6.  D ;  7.  D ;  8.  A ;  9.  a)  sA = 60t ;  sB = 40t ;
xA = 60t ;  xB = 1 0 + 40t ;  c) t = 30 pht ;  hai  xe gp
nhau ti  im cch A 30 km ;  1 0.  d)  3 gi.

3 9.  D ;  1 0.  C ;  11 .  D ;  1 2.  a)  0,1 85 m/s2 ;
b)  333 m ;  c)  30 s ;  1 3.  0,077 m/s2 ;

14.  a) Nu ly chiu dng l chiu chuyn ng
ca on tu th a = 0,0925  m/s2 ;  b) 667 m ;
1 5.  a)  Nu ly chiu  dng l chiu chuyn ng
ca xe th a = 2,5 m/s2 ;  b)  4 s.

4 7.  D ;  8.  D ;  9.  B ;  10.  2 s ;  20 m/s ;  11 .  70,3 m ;
1 2.  20 m.

5 8.  C ;  9.  C ;  1 0.  B ;  11 .  41 ,87 rad/s ;  33,5 m/s ;
1 2.  3,33 m/s ;  1 0,1  rad/s ;  1 3.  kim pht :  
0, 1 74  mm/s,  0,001 74 rad/s ;  kim gi :  
0,01 1 6 mm/s ; 0,0001 45 rad/s ;  1 4.  530 vng ;  
1 5.  0,73.1 0 4 rad/s ;  465 m/s.

6 4.  D ;  5.  C ;  6.  B ;  7.  Ly chiu  dng l chiu
chuyn ng  ca hai  xe :  vBA = 20 km/h  ;
vAB = 20 km/h  ;  8.  Ly chiu  dng l chiu
chuyn ng ca A :  vBA = 25 km/h.

9 5. a) C ; b) 90o ; 6. a) B ; 7. D ; 8. 1 1 ,6 N ; 23,1  N.

1 0 7.  D  ;  8.  D  ;  1 0.  C ;  11 .  B,  nh hn ;  1 2.  D  ;  
1 4.  a)  40  N  ;  b)  hng  xung  di  ;
c) tc dng vo tay ngi ;  d) ti  ng thc n.

1 1 4.  B ;  5.  C ;  6.  2,04.1 020 N ;  7.  a)  735 N  ;
b)  1 28 N  ;  c)  653 N.

1 2 3.  C ;  4.  D ;  5.  A ;  6.  a)  200 N/m ;  b)  1 6 N.

1 3 4.  D  ;  6.  C ;  7.  C ;  8.  454 N  ;  khng.

1 4 4.  0,31  vng/s ;  5.  D ;  6.  5,66 km/s ;  1 4 200 s.

1 5 4.  C ;  5.  8,9 km ;  6.  C ;  7.  B.

1 7 6.  a)  9,8 N  ;  b)  1 6,9 N  ;  7.  C ;  8.  D.

1 8 4.  1  000 N  ;  5.  Da theo quy tc momen.

1 9 2.  40 cm ;  60 cm ;  500 N ;  3.  400 N,  600 N ; 4.  B ;
5.  O1G = 0,88 cm ;  O1 l trng tm ca hnh  ch
nht c cnh  9 cm v 6 cm,  O1G nm trn
ng thng  ni  O1 vi  trng tm ca hnh
vung c cnh 3 cm.

20 4.  a)  cn bng khng bn ;  b)  cn  bng bn ;
c)  qu cu  bn tri  cn  bng phim nh  ;  qu
cu trn  cao cn  bng khng bn ;  qu cu  bn
phi  cn  bng bn ;  6.  Trng hp ch thp l
kh b   nht.  Trong trng hp ny trng  tm
 mc thp nht.

21 5.  2,5 m/s2 ;  7,5 m/s ;  1 1 ,2 m ;  6.  a)  1 7 N  ;
b)  1 2N  ;  7.  a)  3 386 N  ;  b)  699 N  ;  8.  C ;
9.  D ;  1 0.  C.

22 4.  D ;  5.  C ;  6.  a)  0,045 N.m ;  b)  0,039 N.m.

23 5.  B ;  6.  D ;  7.  C ;  8.  Hai  xe c ng lng bng
nhau v bng 1 6,66.1 03 kg.m/s ;  

9.  38,66.1 06 kg.m/s.

24 3.  A ;  4.  C ;  5.  B  ;  6.  2  595 J  ;  7.  20 s.

25 3.  B ;  4.  C ;  5.  D  ;  6.  B  ;  7.  2  765,4 J  ;  8.  7  m/s.

26 2.  B  ;  3.  A ;  4.  A ;  6.  4.1 02 J.  Th nng  ny
khng  ph  thuc khi  lng ca vt.

27 5.  C ;  6.  mv2 + mgz + k( l)2 ;  7.  D ;  

8.  C.

28 5.  C ;  6.  C ;  7.  D.

29 5.  B ;  6.  C ;  7.  A ;  8.  3.1 05 Pa ;  9.  2,25.1 05 Pa.

30 4.  B ;  5.  B ;  6. B ;  7.  606 K ;  8.  5,42 bar.

31 4.  1   c) ;  2  a) ;  3  b) ;  4  d) ;  5.  D ; 6.  B ;
7.  36 cm3 ;  8.  0,75.1 03 g/cm3.

32 4.  B ;  5.  C ;  6.  B ;  7.  25oC ;  8.  0,78.1 03 J/(kg.K).

33 3.  D ;  4.  C ;  5.  A ;  6.  80 J  ;  7.  30 J  ;  8.  2.1 06 J.

34 4.  B ;  5.  C ;  6.  D.

35 4.  D ;  5.  B ;  6.  D  ;  7.  68.1 03 N/m ;  8.  0,1 0 kg  ;  
9.  0,25.1 02.

36 4.  D ;  5.  C ;  6.  B  ;  7.  62,1  cm ;  8.  45oC.

37 6. B ;  7.  D ;  8.  D ;  9. C ;  10.  A ;  11 . 73.1 03 N/m ; 
1 2.  4,0.1 03 N.

38 7.  D ;  8.  B ;  9.  C ;  1 0.  D ;  1 4.  1  694,4 kJ  ;
1 5.  96,1 65 kJ.

39 4.  C ;  5.  A ;  6.  C ;  8.  30,29 g/m3 ;  71 %.
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