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Cu trc cc trang sch gio khoa

1 .  Phn  ni  dung bi  hc gm cc trang i n  thnh  hai  ct :  mt ct
l  ni  dung chnh  ca bi  hc,  ct cn  l i  ch nh,  trnh  by cc
hnh  v,  tranh,  nh,  biu  bng,   th  ,  cc ni  dung th yu,  cc
cu  hi  (k h iu  )   gio vin  v hc sinh  cng tham gia 
xy dng bi  hc.  Tuy nh in,  vi  cc h nh ,   th  , . . .  c kch  thc
ln  th  i n  trn  trang.

2.  Sau  phn ni  dung bi  hc l phn tm tt bi  hc,  c in  m.
Cui  mi  bi  hc l phn cu  hi  (k hiu  )  v bi  tp (k hiu )
 hc sinh  lm  nh.  Phn  p n  v p s bi  tp c in   cui
cun  sch.

3.  Sau  mt s bi  hc c nhng bi  c thm ghi  l Em c bit ?

C

Chu trch nhim xut bn : Ch tch  Hi  ng Thnh vin  kim Tng Gim c NG trn i

Tng bin  tp kim Ph Tng Gim c NGUYN QU THAO

Bin tp ln u : NGUYN TIN BNH - phm th ngc thng

Bin tp ti bn :  th  bch lin - trng th  bch chu

Bin tp k thut : t thanh tng

Trnh by ba v minh ho : t thanh tng

Sa bn in :  th  bch lin

Ch bn : cng ty c phn m thut v truyn thng



in hc
in t hc

Nhng kin  thc v in  hc v in  t hc l c s ca nhiu  ng dng  quan trng trong  i
sng v trong cc ngnh k thut hin  i.

Nam chm in  ca mt xicltron

PHn  mt
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in hc. in t hc

in tch. in trng

Dng in khng i

Dng in trong cc mi trng

T trng

Cm ng in t
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Trong  chng ny,  ta  cp n  nhng c trng  quan  trng nht ca in  tch  v
in  trng.   l nhng vn  sau  :

in  tch.  in  trng

nh  lut Cu-lng.  Thuyt lectron

Cng  in  trng.  ng sc in

in  th.  Hiu  in  th

T in.  in  dung ca t  in

My pht tnh  in  Van  Grp (Van der graaf)

CHNG I

in tch. in trng
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i  - s nhim in ca cc vt. in tch.
tng tc in

1 . S nhim in ca cc vt

Ta  bit,  khi c xt nhng vt nh thanh thu
tinh, thanh nha, mnh plitilen,. . .  vo d hoc
la,. . .  th nhng vt  s c th ht c nhng vt
nh nh mu giy, si bng,. . .  Ta ni rng nhng
vt   b nhim in.

Ngy nay, ngi ta vn da vo hin tng ht
cc vt nh  kim tra xem mt vt c nhim in
hay khng.

2. in tch. in tch im

Vt b nhim in cn gi l vt mang in,  vt
tch in hay l mt in tch.  in l mt thuc
tnh ca vt v in tch l s o  ln ca thuc
tnh .  Tng t nh khi lng l s o mc qun
tnh ca mt vt.

in tch im l mt vt tch in c kch thc
rt nh so vi khong cch ti im m ta xt.

3. Tng tc in. Hai  loi  in tch

THCS, ta  lm nhiu th nghim  thy cc
in tch hoc y nhau, hoc ht nhau (Hnh 1 .2).
S y hay ht nhau gia cc in tch  l 
s tng tc in.  C1

Trn Hnh  1 .2,  AB v MN l
hai  thanh  c nhim in.
Mi  tn  ch chiu  quay ca u  B
khi  a u  M n gn.  Hi  u
B v u  M nhim in  cng  du
hay tri  du  ?

C1

in tch
NH LUT CU-LNG

 Trung hc c s (THCS),  ta  bit cc vt mang in hoc ht nhau,  hoc y nhau.  Lc tng
tc  ph thuc vo nhng yu t no v tun theo quy lut no ?

1

Hnh 1.1

Sau khi  c xt vo d,  chic thc nha
ht c mu xp.

Hnh 1.2



Ngi ta tha nhn rng ch c hai loi in tch
l in tch dng (k hiu bng du +) v in tch
m (k hiu bng du ).

Cc in tch cng loi (du)  th y nhau.

Cc in tch khc loi (du)  th ht nhau.

ii  - nh lut cu-lng. hng s in mi

1 . nh lut Cu-lng

Nm 1785, Cu-lng, nh bc hc ngi Php, ln
u tin thit lp c nh lut v s ph thuc ca
lc tng tc gia cc in tch im (gi tt l lc
in hay lc Cu-lng) vo khong cch gia chng.

ng dng mt chic cn xon  o lc 
y gia hai qu cu nh tch in cng du (Hnh
1 .3).  Hai qu cu nh ny c coi l nhng in
tch im.

7

Ch  : Khi nim in tch m, in
tch dng trong Vt l hc khc vi
khi nim s m, s dng trong
Ton hc.  Chng hn, s m lun
lun nh hn s dng, nhng ngc
li khng th ni in tch m lun
lun nh hn in tch dng c.

Cn xon Cu-lng

A l qu cu kim loi c nh
gn  u mt thanh thng ng.

B l qu cu kim loi linh ng
gn  u mt thanh nm ngang.  u
kia ca thanh c mt qu i trng.

A v B c tch in cng du.
Thanh nm ngang c treo bng
mt si dy mnh c tnh n hi
chng li s xon.

Khi hai qu cu y nhau, thanh
ngang s quay cho n khi tc dng
ca lc y tnh in cn bng vi
tc dng ca lc n hi ca dy
treo.  Bit gc quay v chiu di ca
thanh ngang, ta s tnh c lc y
tnh in gia hai qu cu A v B.

Sc-l Cu-lng  (Charles Coulomb,
1 736 1 806),  nh bc hc ngi
Php c nhiu  cng trnh  nghin  cu
v tnh  in  v t.

Hnh 1.3

Cn xon Cu-lng



Kt qu, ng thy lc ny t l nghch vi bnh
phng khong cch gia hai qu cu.  

Mt khc,  c th chng minh bng thc nghim
l :  lc tng tc gia hai in tch t l thun vi
tch  ln ca hai in tch .

Phi hp cc kt qu trn, ta c nh lut Cu-lng

c pht biu nh sau :

Lc ht hay y gia hai in tch im t
trong chn khng c phng trng vi ng
thng ni hai in tch im ,  c  ln t l
thun vi tch  ln ca hai in tch v t l
nghch vi bnh phng khong cch gia chng
(Hnh 1 .4).

(1 .1 )

trong ,  k l h s t l,  ph thuc vo h n v
m ta dng.  Trong h n v SI,  k c gi tr :

k = 9.109 (1 .2)

Trong cng thc (1 .1 ),  F c o bng n v
niutn (N) ;  r c o bng n v mt (m) ;  cn q1
v q2 c o bng n v culng (k hiu l C).

2

2

N.m

C

q q
F = k

r
1 2

2

C2

8

Nu tng  khong cch  gia
hai  qu cu  ln  ba ln  th lc
tng tc gia chng tng  hay
gim bao nhiu  ln  ?

C2

 nghin cu s ph thuc ca
lc tng tc gia hai qu cu A v B
trong cn xon Cu-lng (Hnh 1 .3)
vo  ln ca in tch, ta c th gi
nguyn in tch ca qu cu B v
cho qu cu A tip xc vi mt qu
cu kim loi C,  ging ht n nhng
trung ho v in.  V l do i xng,
in tch ca qu cu A s b chia 
lm i.  C nh vy, ta c th tip tc
lm cho in tch ca qu cu A bng 
, , ,... in tch ban u.  Ta s

thy  ln ca lc tc dng gia hai 

qu cu A v B bng , , ,...

 ln ca lc ban u.  Nh vy, lc 
in t l vi in tch ca qu cu A.
Tng t, lc in cng t l vi in
tch ca qu cu B.  Do , lc in 
t l vi tch ca hai in tch.

Vic nghin cu lc tng tc
gia cc in tch  cho php ta o
c cc in tch,  tc l so snh 
ln ca in tch cn o vi in tch
n v.  Mun th, ta ch cn so snh
lc tng tc ca hai in tch ny
vi mt in tch th ba t cch
chng nhng khong bng nhau,
trong cng mt mi trng.

1
8

1
4

1
2

1
16

1
8

1
4

Hnh 1.4



2. Lc tng tc gia cc in tch im t
trong in mi ng tnh. Hng s in mi

a) in mi l mi trng cch in.

b) Th nghim chng t rng, khi t cc in tch
im trong mt in mi ng tnh (chng hn
trong mt cht du cch in) th lc tng tc gia
chng s yu i  ln so vi khi t chng trong
chn khng.   c gi l hng s in mi ca
mi trng (  1 ).  Cng thc ca nh lut 
Cu-lng trong trng hp ny l :

(1 .3)

i vi chn khng th  = 1 .

c) Hng s in mi l mt c trng quan trng
cho tnh cht in ca mt cht cch in.  N cho
bit,  khi t cc in tch trong cht  th lc tc
dng gia chng s nh i bao nhiu ln so vi khi
t chng trong chn khng.

Cu hi  v bi  tp

C3



1 2

2

q q
F = k

r

9

Bng 1 .1

Hng s in  mi  ca mt s cht

Cht 

Khng kh
( iu  kin  chun)

Du ho

Nc nguyn cht

Parafin

Giy

Mica

bnit

Thu tinh

Thch anh

1 ,000594
(coi  nh bng1 )

2,1

81

2

2

5,7  7

2,7

5  1 0

4,5

Khng th ni  v hng s
in mi  ca cht no di  y ?

A.  Khng kh kh.
B.  Nc tinh  khit.
C.  Thu tinh.
D.  ng.

C3

Cc in tch cng du th  y nhau, tri  du th  ht nhau.

Lc ht hay y gia hai  in tch im t trong chn khng c phng trng vi
ng thng ni hai  in tch im , c  ln t l thun vi  tch  ln ca hai  in
tch v t l nghch vi  bnh phng khong cch gia chng.

;

n v  in tch l culng (C).

k =
29 N.m

2C
9.1 0

q q

r
F = k

1 2
2

1 . in tch  im l g ?

2. Pht biu  nh  lut Cu-lng.

3.  Lc tng tc gia cc in  tch  khi  t trong
mt in  mi  s ln  hay nh hn khi  t trong
chn  khng ?



4. Hng  s in  mi  ca mt cht cho ta  bit
iu  g ?

5.  Chn cu  ng.

Khi  tng ng thi   ln  ca hai  in  tch
im v khong  cch gia chng ln  gp i
th lc tng tc gia chng

A.  tng ln  gp i.

B.  gim i  mt na.

C.  gim i  bn ln.

D.  khng thay i.

6.  Trong  trng hp no sau  y,  ta c th coi
cc vt nhim in  l cc in  tch  im ?

A.  Hai  thanh nha t gn  nhau.

B.  Mt thanh nha v mt qu cu t gn nhau.

C.  Hai  qu cu  nh t xa nhau.

D.  Hai  qu cu  ln  t gn  nhau.

7. Nu  nhng  im g ing  nhau  v khc nhau
gia nh  lut Cu-lng  v nh  lut vn  vt
hp dn.

8. Hai qu cu nh mang hai  in tch c  ln
bng nhau,  t cch nhau 1 0 cm trong chn

khng  th tc dng ln nhau mt lc l 9.1 0 3

N. Xc nh  in  tch  ca hai  qu cu  .

1 0

sn tnh in

Trong cng ngh sn phun,  ngi  ta dng mt sng c kh nn   phun nhng ht sn nh
l i  ti  n bm vo vt cn  sn.  ng tc ny ging nh vic phun nc hoa hay phun thuc
mui.. .  Mt phn nhng ht sn n bm vo vt cn  sn.  Mt phn kh ln bay vo khng kh
va gy lng ph,  va gy  nhim.   khc phc nhc im ny,  ngi  ta  ci  tin  cng
ngh sn phun thnh cng ngh sn tnh  in.  Trong cng ngh ny,  mi  ca sng phun lm
bng kim loi  v c ni  vi  cc dng ca mt my pht tnh  in.  Cc m ca my c
ni  vi  vt cn  sn.  Cc ht sn bay ra khi  sng phun s c nhim in  dng v b  ht v
pha vt cn  sn.  So vi  lp sn phun th lp sn tnh in  s bm chc hn v c thm lc in
ht cc ht sn vo vt cn  sn.  Trong cng ngh ny,  vt cn  sn phi  bng kim loi .

Em c bit ?



i  - thuyt lectron

1 . Cu to nguyn t v phng din in.
in tch nguyn t 

a) Nguyn t c cu to gm mt ht nhn mang
in dng nm  trung tm v cc lectron mang
in m chuyn ng xung quanh.  Ht nhn c cu
to gm hai loi ht l ntron khng mang in v
prtn mang in dng (Hnh 2.1 ).

lectron c in tch l 1 ,6.10 19 C v khi lng
l 9,1 .10 31  kg.  Prtn c in tch l +1 ,6.10 19 C v
khi lng l 1 ,67.10 27 kg.  Khi lng ca ntron
xp x bng khi lng ca prtn.

S prtn trong ht nhn bng s lectron quay
xung quanh ht nhn nn  ln ca in tch
dng ca ht nhn bng  ln ca in tch m
ca cc lectron v nguyn t  trng thi trung ho
v in.

b) Trong cc hin tng in m ta xt  chng
trnh Vt l Trung hc ph thng (THPT) th in
tch ca lectron v in tch ca prtn l in tch
nh nht m ta c th c c.  V vy,  ta gi chng
l nhng in tch nguyn t (m hoc dng).

1 1

thuyt lectron 
nh lut bo ton in tch

Da trn c s no  gii  thch cc hin tng nhim in ?

2

Hnh 2.1

M hnh nguyn t heli

Ta hiu s trung ho v in ca
nguyn t nh sau :  V tng in
tch ca cc lectron c  ln bng
in tch ca ht nhn v khong
cch gia cc lectron v ht nhn
rt nh so vi khong cch t
nguyn t ny n nguyn t khc
nn lc in m h in tch ny tc
dng ln cc in tch khc coi nh
bng khng.



2. Thuyt lectron

S c tr v di chuyn ca cc lectron to nn
cc hin tng in v tnh cht in mun mu
mun v ca t nhin.  

Thuyt da vo s c tr v di chuyn ca cc
lectron  gii thch cc hin tng in v cc tnh
cht in ca cc vt gi l thuyt lectron.

Ni dung ca thuyt lectron v vic gii thch
s nhim in ca cc vt nh sau :

a)  lectron c th ri khi nguyn t  di chuyn
t ni ny n ni khc.  Nguyn t b mt lectron
s tr thnh mt ht mang in dng gi l ion
dng.  V d :  Nguyn t natri b mt mt lectron
s tr thnh ion Na+.

b)  Mt nguyn t trung ho c th nhn thm
lectron  tr thnh mt ht mang in m v
c gi l ion m.  V d :  Nguyn t clo nhn
thm mt lectron s tr thnh ion Cl .

c) Mt vt nhim in m khi s lectron m n cha
ln hn s in tch nguyn t dng (prtn).  Nu
s lectron t hn s prtn th vt nhim in dng.

ii  - vn dng

1 . Vt (cht)  dn in v vt (cht)  cch in

Vt (cht) dn in l vt (cht) c cha nhiu
in tch t do.  in tch t do l in tch c th di
chuyn t im ny n im khc trong phm vi
th tch ca vt dn.

Kim loi c cha nhiu lectron t do ;  cc dung
dch axit,  baz v mui c cha nhiu ion t do.
Chng u l cc cht dn in.

Vt (cht) cch in l vt (cht) khng cha
hoc cha rt t in tch t do. Khng kh kh,
du, thu tinh,  s,  cao su,  mt s nha,.. .  l cc cht
cch in.  ; C3C2

C1

1 2

Hy vn  dng  thuyt 
lectron  gii  thch  hin  tng
nhim in  ca thanh thu tinh
khi  c xt vo d.  Cho rng,
trong  hin  tng ny,  thu tinh  b
nhim in  dng v ch c cc 
lectron c th di  chuyn t vt
n sang vt kia.

C1

Hy nu mt nh ngha khc
v vt dn in v vt cch in.
C2

Chn khng dn  in  hay
cch in  ? Ti  sao ?
C3



2. S nhim in do tip xc

Nu cho mt vt cha nhim in tip xc vi
mt vt nhim in th n s b nhim in cng
du vi vt .   l s nhim in do tip xc.

Nu cho hai qu cu kim loi  tch in tip xc
vi nhau v o chnh xc cc in tch, ta s thy tng
in tch ca hai qu cu sau khi tip xc bng tng
i s in tch ca hai qu cu trc khi tip xc
(Hnh 2.2).  Nh vy, vic gn du cho hai loi in
tch tuy l hnh thc, nhng n  gip ta tnh ton
c cc in tch theo phng php i s.

3. S nhim in do hng ng

a mt qu cu A nhim in dng li gn
u M ca mt thanh kim loi MN trung ho v
in (Hnh 2.3).  Ta thy u M nhim in m, cn
u N nhim in dng.  S nhim in ca thanh
kim loi MN l s nhim in do hng ng (hay
hin tng cm ng tnh in).

Nu a qu cu A ra xa,  thanh kim loi MN li
tr li trng thi trung ho v in.  iu  chng
t  ln ca cc in tch m v dng  cc u
M v N l bng nhau.  

Hin tng tng t cng xy ra khi qu cu A
nhim in m.

I ii  - nh lut bo ton in tch

Trong mt h vt c lp v in,  tng i s
ca cc in tch l khng i.

H vt c lp v in l h vt khng c trao i
in tch vi cc vt khc ngoi h.

C5

C4

1 3

Hy gii  thch  s nhim in
ca mt qu cu  kim loi  khi  cho
n tip xc vi  mt vt nhim
in dng.

C4

Hy vn dng thuyt lectron
 gii  thch hin tng nhim
in do hng ng.  Bit rng
trong kim loi  c lectron t do.

C5

Hnh 2.2

Hnh 2.3



1 .  Trnh  by ni  dung ca thuyt lectron.

2.  Gii  thch  hin  tng nhim in  m ca mt
qu cu  kim  loi  do  tip xc bng  thuyt 
lectron.

3.  Trnh  by h in  tng  nh im in  do hng
ng  v g ii  thch  h in  tng   bng  thuyt
lectron.

4. Pht biu  nh  lut bo ton in  tch  v vn
dng   gii  thch  hin  tng xy ra khi  cho
mt qu cu  tch  in  dng tip xc vi  mt
qu cu  tch  in  m.

5. Chn cu  ng.

a qu cu  tch  in  Q li  gn  qu cu  M
nh,  nh,  bng bc,  treo  u  mt si  ch
thng  ng.  Qu cu  bc M b  ht dnh  vo
qu cu  Q. Sau  th

A.  M tip tc b  ht dnh  vo Q.

B.  M ri  Q v vn b  ht lch  v pha Q.

C.  M ri  Q v v  tr thng ng.

D.  M b  y lch  v pha bn kia.

6. a mt qu cu  Q tch  in  dng  li  
gn  u  M ca mt khi  tr  kim  loi  MN
(Hnh  2.4).

Ti  M v N s xut h in  cc in  tch  tri  du.
Hin  tng g s xy ra nu chm tay vo
im I,  trung im ca MN ?

A.  in tch   M v N khng thay i.

B.  in tch   M v N mt ht.

C.  in tch   M cn,   N mt.

D.  in tch   M mt,   N cn.

7.  Hy gii  thch  hin  tng bi  bm cht vo
cc cnh qut trn,  mc d  cnh qut thng
xuyn quay rt nhanh.

1 4

Thuyt lectron l thuyt da vo s c tr v di  chuyn ca cc lectron  gii  thch
cc hin tng in v cc tnh cht in ca cc vt.

in tch ca lectron l  in tch nguyn t m ( e = 1 ,6.1 0 1 9 C). in tch ca
prtn l  in tch nguyn t dng (+e = 1 ,6.1 0 1 9 C).

C th gii  thch cc hin tng nhim in do c xt, do tip xc v do hng ng...
bng thuyt lectron.

nh lut bo ton in tch : Tng i  s ca cc in tch ca mt h vt c lp v
in l  khng thay i.

Cu hi  v bi  tp

Hnh 2.4



I  - in trng 

1 . Mi  trng truyn tng tc in

Gi s ta t hai qu cu tch in tri du trong
mt bnh kn ri ht ht khng kh ra (Hnh 3.1 ).
Theo nh bi 1 , lc ht gia hai qu cu khng
nhng khng yu i m li mnh ln.  Nh vy, phi
c mt mi trng no  truyn tng tc in gia
hai qu cu.  Mi trng  l in trng.  Bm chn
khng ch c th ht c cc phn t khng kh ra
khi bnh m khng ht c in trng.

2. in trng

in trng l mt dng vt cht (mi trng)
bao quanh in tch v gn lin vi in tch.
in trng tc dng lc in ln cc in tch
khc t trong n.

Mt in tch Q nm ti mt im trong khng
gian s gy ra xung quanh n mt in trng.  Mt
in tch q nm trong in trng  s b Q tc dng
mt lc in.  Ngc li, q cng gy ra mt in
trng tc dng ln Q mt lc trc i (Hnh 3.2).  

1 5

Hnh 3.1

Hnh 3.2

in trng v cng  in trng
ng sc in

Ti  sao hai  in tch  cch xa nhau trong chn khng li  tc dng c lc ln nhau ?

3



ii  - cng  in trng

1 . Khi  nim cng  in trng

Gi s c mt in tch im Q nm ti im O.
in tch ny to ra mt in trng xung quanh
n.   nghin cu in trng ca Q ti im M,  ta
t ti  mt in tch im q,  gi l in tch th,
v xt lc in tc dng ln q (Hnh 3.2).  Theo nh
lut Cu-lng, q cng nm xa Q th lc in cng
nh.  Ta ni in trng ti cc im cng xa Q cng
yu.  R rng l cn phi xy dng mt khi nim
c trng cho s mnh, yu ca in trng ti mt
im.  Khi nim  l cng  in trng.

2. nh ngha

Ta c th ly  ln ca lc in tc dng ln 
in tch th q = +1  C  c trng cho cng 
in trng ti im m ta xt.  Tuy nhin, theo cng
thc (1 .1 ),  ln F ca lc in t l thun vi q,  nn 

thng s chnh l  ln ca lc in tc dng ln 

in tch 1  C.  Do , ta s ly thng s ny lm s
o ca cng  in trng.  Ta c nh ngha sau :

Cng  in trng ti mt im l i lng
c trng cho tc dng lc ca in trng ti
im .  N c xc nh bng thng s ca 
ln lc in F tc dng ln mt in tch th q
(dng)  t ti im  v  ln ca q.

(3.1 )

trong  E l cng  in trng ti im m
ta xt.

3. Vect cng  in trng

V lc F l i lng vect,  cn in tch q l i
lng v hng, nn cng  in trng E cng
l i lng vect.

F
E =

q

q
F

1 6

Nu in trng do nhiu in
tch im gy ra th nh ngha ny
vn ng.  Thc vy,  lc in do mi
in tch im tc dng ln in tch
th q c  ln t l thun vi q.  Do
,  ln ca tng hp cc lc in
cng vn t l vi q,  d  l tng
vect.  V vy,  trong trng hp in 

trng phc tp th thng s 

vn l  ln ca lc in tc dng 
ln in tch 1  C v vn c th ly
lm s o cng  in trng.

q
F



Cng  in trng c biu din bng mt
vect gi l vect cng  in trng.

(3.2)

Vect cng  in trng E c :

phng v chiu trng vi phng v chiu ca
lc in tc dng ln in tch th q dng ;

chiu di (mun) biu din  ln ca cng 
in trng theo mt t xch no .  

4. n v  o cng  in trng

Nu trong cng thc (3.1 ),   ln ca lc F c
o bng n v niutn,  ln ca in tch q c
o bng n v culng th  ln  ca cng  in
trng E phi c o bng n v niutn trn
culng (N/C).  Tuy nhin,  ngi ta dng n v o
cng  in trng l vn trn mt (k hiu l
V/m),  (xem mc 4,  phn II,  bi 5).

5. Cng  in trng ca mt in tch im

T cc cng thc (1 .1) v (3.1), ta suy ra cng thc
tnh cng  in trng ca mt in tch im Q
trong chn khng :

(3.3)

Cng thc ny cho thy :   ln ca cng 
in trng E khng ph thuc vo  ln ca
in tch th q.

6. Nguyn l chng cht in trng

Gi s c hai in tch im Q1 v Q2 gy ra ti
im M hai in trng c cc vect cng  in
trng  E1 v  E2 (Hnh 3.4).

QF
E = = k

q r2

C1

F
E =

q

1 7

Hy chng minh vect cng
 in trng ti  im M ca mt
in tch im Q c phng v
chiu nh trn Hnh 3.3.

C1

Hnh 3.3

Hnh 3.4

a) b)



Nu t mt in tch th q ti M th n s chu
tc dng ca lc in nh th no ?

Nguyn l chng cht in trng c pht biu
nh sau :  Cc in trng E1 ,   E2 ng thi tc dng
lc in ln in tch q mt cch c lp vi nhau
v in tch q chu tc dng ca in trng tng
hp  E :

(3.4)

Cc vect cng  in trng ti mt im
c tng hp theo quy tc hnh bnh hnh.  

iii  - ng sc in

1 . Hnh nh cc ng sc in

t hai qu cu kim loi trong mt b nh hnh
hp ch nht, c thnh bng thu tinh trong sut,
trong ng du cch in.  Cho mt t cc ht cch
in (nh mt ca chng hn) nm l lng trong du.
Khuy u cc ht cch in ri tch in tri du
cho hai qu cu.  Ta s thy cc ht cch in nm
dc theo nhng ng ni hai qu cu (Hnh 3.5).  C
th chp nh cc ng ny mt cch d dng.

Ngi ta  chng minh c rng, cc ht nh
  b nhim in v nm dc theo nhng ng
m tip tuyn ti mi im trng vi phng ca
vect cng  in trng ti .  Mi ng 
c gi l mt ng sc in.

2. nh ngha

ng sc in l ng m tip tuyn ti mi
im ca n l gi ca vect cng  in trng
ti im .  Ni cch khc,  ng sc in l
ng m lc in tc dng dc theo .

E E E
21

1 8

Hnh 3.5



3. Hnh dng ng sc ca mt s in trng

a) Ta ch c th v ngay c nhng ng sc in
trong nhng trng hp n gin.  V d :  ng
sc in trong in trng ca mt in tch im
(Hnh 3.6 v 3.7).

b)  Trong nhng trng hp khc th phi dng
phng php chp nh v v theo nh chp (Hnh
3.8  v 3.9).

4. Cc c im ca ng sc in

a) Qua mi im trong in trng c mt ng
sc in v ch mt m thi.

b)  ng sc in l nhng ng c hng.
Hng ca ng sc in ti mt im l hng
ca vect cng  in trng ti im .

c) ng sc in ca in trng tnh in l
ng khng khp kn.  N i ra t in tch dng
v kt thc  in tch m.  Trong trng hp ch c
mt in tch th cc ng sc i t in tch
dng ra v cc hoc i t v cc n in tch m.

d) Tuy cc ng sc in l dy c,  nhng ngi
ta ch v mt s t ng theo quy c sau :  S
ng sc i qua mt din tch nht nh t vung
gc vi ng sc in ti im m ta xt th t l
vi cng  in trng ti im .

Nh vy,  ch cng  in trng ln th cc
ng sc in s mau, cn  ch cng  in
trng nh th cc ng sc in s tha.  C2

1 9

Hnh 3.6

Hnh 3.7

Hnh 3.8

Hnh 3.9

Hnh 3.8  v 3.9,  cc in tch
c cng  ln.

Da vo h thng ng sc
(Hnh 3.6 v 3.7),  hy chng minh
rng,  cng  in trng ca
mt in tch im cng gn in
tch im  th cng ln.

C2



5. in trng u

in trng u l in trng m vect cng
 in trng ti mi im u c cng phng,
chiu v  ln ; ng sc in l nhng ng
thng song song cch u.

in trng trong mt in mi ng tnh nm
gia hai bn kim loi phng rng, t song song vi
nhau v tch in c  ln bng nhau, tri du l
mt in trng u (Hnh 3.10).

Cu hi  v bi  tp
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Hnh 3.10

in trng l mt dng vt cht bao quanh cc in tch v truyn tng  tc in.

Cng  in trng c trng cho tc dng lc ca in trng : hay F = qE.

Cng  in trng ca mt in tch im trong chn khng : E = .

Vect cng  in trng  E ca in trng tng hp :  E =  E1 +  E2 .

Tip tuyn ti  mi  im ca ng sc in l  gi ca vect  E ti  .

2

Q
k
r

F
q

E =

1 .  in trng l g ?

2.  Cng  in trng l g ? N c xc nh
nh th no ? n v  cng  in trng 
l g ?

3.  Vect cng  in  trng l g ?  Nu  nhng
c im ca vect cng  in  trng ti
mt im.

4. Vit cng thc tnh v nu nhng c im ca
cng  in trng ca mt in tch im.

5.  Cng  in  trng ca mt h in  tch
im c xc nh  nh th no ?

6.  Pht biu  nguyn  l  chng  cht in  trng.
7.  Nu nh  ngha v cc c im ca ng

sc in.

8.  in trng u  l g ?

9.  i  lng no di  y khng lin quan n
cng  in  trng ca mt in  tch  im
Q ti  mt im ?

A.  in  tch  Q.



in trng gn mt t
Thc nghim cho thy,  trn  b mt Tri  t l un  lun  tn  ti  mt in  trng hng thng

ng t trn  xung di ,  c cng  vo khong t 1 00 V/m n  200 V/m.  Nh vy,  con
ngi  l un  lun  sng trong mt khng gian  c in  trng,  t trng v trng trng.  Khng
bit,  khi  i  du  hnh  v  tr  di  ngy,  trong con  tu  khng cn  cc trng  na th cuc sng
ca nh du  hnh  s b  nh  hng nh th no ?

21

B.  in  tch  th q.

C.  Khong cch r t Q n q.

D.  Hng s in  mi  ca mi  trng.

1 0.  n  v  no sau  y l  n  v  o cng  
in  trng  ?

A.  N iutn. B.  Culng.

C.  Vn nhn  mt. D.  Vn  trn  mt.

11 .  Tnh cng  in  trng v v vect cng

 in trng do mt in tch im +4.1 0 8 C
gy ra  t i  mt  i m  cch  n  5  cm  trong
chn  khng .

1 2. Hai  in  tch  im q1  = +3. 1 0
8 C v 

q2 = 4.1 0 8 C c t cch nhau  1 0 cm

trong chn  khng.  Hy tm cc im m ti  
cng  in trng bng  khng.  Ti  cc
im  c in trng hay khng  ?

1 3. Ti  hai  im A v B cch nhau  5 cm trong

chn khng  c hai  in  tch  q1 = +1 6.1 0 8 C

v q2 = 9.1 0 8 C.  Tnh  cng  in  trng

tng hp v v vect cng  in  trng ti
im C nm cch A mt khong 4 cm v cch
B mt khong 3 cm.

Em c bit ?



i  -  cng ca lc in

1 . c im ca lc in tc dng ln mt in
tch t trong in trng u

t in tch q dng (q > 0) ti mt im M trong
in trng u (Hnh 4.1), n s chu tc dng ca
mt lc in F = qE.  Lc F l lc khng i,  c
phng song song vi cc ng sc in, chiu
hng t bn dng sang bn m,  ln bng qE.

2. Cng ca lc in trong in trng u

a) in tch q dng di chuyn theo ng thng
MN,  lm vi cc ng sc in mt gc ,  vi
MN = s (Hnh 4.2).  Ta c cng ca lc in :

AMN =  F.s = Fscos

vi F = qE v scos = d th :

(4.1 )

trong  d =MH l  di i s,  vi M l hnh
chiu ca im u ng i,  H l hnh chiu ca
im cui ng i trn mt ng sc.  Ta chn
chiu dng cho MH cng chiu vi chiu ca
ng sc.

V q > 0 nn F cng chiu vi E .  Do ,  va
l gc gia lc in F v  di s,  va l gc gia
hng ca ng sc v hng ca  di s.

A
MN

= qEd
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cng ca lc in
Tng tc tnh in c nhiu  im tng ng vi  tng tc hp dn.  Ta s thy,  cng ca lc
in cng c nhng im tng t nh cng ca trng lc.

4

Hnh 4.1

Hnh 4.2



Nu  < 90o th cos > 0,  do  d > 0 (MH cng
chiu ng sc) v AMN > 0.

Nu  > 90o th cos < 0,  do  d < 0 (MH
ngc chiu ng sc) v AMN < 0.

Trong trng hp q < 0,  ta c th chng minh
cng thc (4.1 )  vn ng v quy c v du ca d
vn gi nh trn.

b) in tch q di chuyn theo ng gp khc
MPN.  Tng t nh trn,  ta c :

AMPN = Fs1cos + Fs2cos

Vi s1cos + s2cos = d,  ta li c :

AMPN = qEd

c) Kt qu trn c th m rng cho cc trng hp
ng i t M n N l mt ng gp khc hoc
ng cong.

Nh vy, cng ca lc in trong s di chuyn
ca in tch trong in trng u t M n N l
A
MN

= qEd,  khng ph thuc vo hnh dng ca
ng i m ch ph thuc vo v tr ca im u
M v im cui N ca ng i.  

3. Cng ca lc in trong s di  chuyn ca
in tch trong in trng bt k

Ngi ta cng  chng minh c rng, cng
ca lc in trong s di chuyn ca mt in tch q
t im M n im N trong mt in trng bt k
khng ph thuc hnh dng ng i t M n N
m ch ph thuc vo v tr ca M v N (Hnh 4.3).
y l mt tnh cht chung ca in trng tnh
in.  c tnh ny cho thy, trng tnh in l mt
trng th.  

ii  -  th nng ca mt in tch trong
in trng

1 . Khi  nim v th nng ca mt in tch
trong in trng

C2

C1

21

21

23

Hy nu  s tng t gia
cng ca lc in  trong trng
hp ny vi  cng ca trng lc.  

C1

Cho mt in  tch  im Q
nm ti  tm ca mt vng trn.
Khi  d i  chuyn mt in  tch  th q
dc theo cung MN ca vng trn
 th cng ca lc in  s bng
bao nhiu  ?

C2

Hnh 4.3



Tng t nh th nng ca mt vt trong trng trng, 
th nng ca mt in tch q trong in trng c trng cho
kh nng sinh cng ca in trng khi t in tch q ti im
m ta xt trong in trng.

Ta s ly s o th nng ca in tch trong in trng l
cng m in trng c th sinh ra khi cho in tch di chuyn
t im m ta xt n im mc  tnh th nng.  im mc
thng c coi l im m lc in ht kh nng sinh cng.

i vi mt in tch q (dng) t ti im M trong in
trng u th cng ny l :

trong  d l khong cch t im M n bn m ;  WM l 
th nng ca in tch q ti M.

Trong trng hp in tch q nm ti im M trong mt in
trng bt k do nhiu in tch gy ra th c th ly th nng
bng cng ca lc in khi di chuyn q t M ra v cc (AM

).
 l v  v cc,  tc l  rt xa cc in tch gy ra in trng,
th in trng bng 0 v lc in cng bng 0.  Do vy :

(4.2)

2. S ph thuc ca th nng WM vo in tch q

V  ln ca lc in lun t l thun vi in tch th q nn cng
AMv do , th nng ca in tch ti M cng t l thun vi q :

(4.3)

VM l mt h s t l,  khng ph thuc q m ch ph thuc v tr
im M trong in trng.

3. Cng ca lc in v  gim th nng ca in tch
trong in trng

T nh lut bo ton v chuyn ho nng lng, ta c th suy
ra kt qu sau y :

Khi mt in tch q di chuyn t im M n im N trong
mt in trng th cng m lc in tc dng ln in tch 
sinh ra s bng  gim th nng ca in tch q trong in
trng.  C3

M M M
= =A W V q

M M
=W A

MA qEd W= =

24

Th nng ca
in  tch  th q
trong in  trng
ca in  tch  im
Q nu  C2 s thay
i  th no khi  q di
chuyn  dc theo
cung MN ?

C3

y, ta hiu 
gim th nng l hiu
gia gi tr ca th
nng  im u v
gi tr ca th nng 
im cui.   gim
th nng l mt i
lng i s.



1 .  Vit cng thc tnh  cng ca lc in  trong  s
di  chuyn ca mt in  tch  trong  mt in
trng u.

2.  Nu c im ca cng ca lc in  tc dng
ln  in  tch  th q khi  cho q di  chuyn trong
in  trng.

3. Th nng  ca in  tch  q trong mt in
trng ph  thuc vo q nh th no ?

4.  Cho in tch th q di  chuyn trong mt in
trng u dc theo hai  on thng MN v NP.

Bit rng  lc in  sinh  cng  dng v MN di
hn  NP.  Hi  kt qu no sau  y l ng,  khi
so snh cc cng  AMN v ANP ca lc in  ?

A.  AMN > ANP.

B.  AMN < ANP.

C.  AMN = ANP.

D.  C ba trng hp A,  B,  C u c th xy ra.

5. Mt lectron  d i  chuyn  c on ng 
1  cm,  dc theo mt ng sc in,  di  tc
dng ca lc in  trong mt in  trng u
c cng  in  trng 1  000 V/m.  Hi  cng
ca lc in  c gi tr  no sau  y ?

A.  1 ,6.1 0 1 6 J.  B.  +1 ,6.1 0 1 6 J.  

C.  1 ,6.1 0 1 8 J. D.  +1 ,6.1 0 1 8 J.
6.  Cho mt in  tch  d i  chuyn trong in trng

dc theo mt ng cong kn,  xut pht t
im M ri  tr li  im M.  Cng ca lc in
bng bao nhiu  ?

7. Mt lectron  c th khng  vn tc ban u
 st bn  m,  trong  in  trng u  gia hai
bn  kim loi  phng,  tch  in  tri  du.  Cng
 in  trng gia hai  bn  l 1 000 V/m.
Khong cch gia hai  bn  l 1  cm.

Tnh  ng  nng ca lectron khi  n n p
vo bn  dng.

8. Cho mt in  tch dng Q t ti  im O.  t
mt in  tch m q ti  im M.  Chng minh
rng th nng ca q  M c gi tr  m.

25

Cng ca lc in trong s di chuyn ca mt in tch khng ph thuc hnh dng
ng i m ch ph thuc v tr im u v im cui ca ng i trong in trng.

Th nng ca mt in tch im q ti  im M trong in trng :

WM = AM = VMq

Th nng t l thun vi q.

Cng ca lc in bng  gim th nng ca in tch trong in trng.

Cu hi  v bi  tp

(4.4)
A
MN

= W
M

W
N



i  - in th

1 . Khi nim in th

Trong cng thc tnh th nng ca mt in tch q ti mt
im M trong in trng th h s VM
khng ph thuc q,  m ch ph thuc in trng ti M.  N c
trng cho in trng v phng din to ra th nng ca in
tch q.  Ta gi n l in th ti M.

2. nh ngha

in th ti mt im M trong in trng l i lng c trng
ring cho in trng v phng din to ra th nng khi t ti 
mt in tch q.  N c xc nh bng thng s ca cng ca lc
in tc dng ln q khi q di chuyn t M ra v cc v  ln ca q.

(5.1 )

3. n v  in th

n v in th l vn (k hiu l V).  Trong cng thc (5.1 ),
nu q = 1  C ;  AM

= 1  J th VM = 1  V.

4. c im ca in th

in th l i lng i s.  Trong cng thc (5.1 ),  v q > 0
nn :  nu AM

> 0 th VM > 0 ;  nu AM
< 0 th VM < 0.  

in th ca t v ca mt im  v cc thng c chn
lm mc (bng 0).

C1

M

M

A
V q



M M
M =

W A
V =

q q

M M M
= =W A V q
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in th
h iu in th

Th nng WM ca in tch q trong in trng c trng cho kh nng sinh cng ca lc in tc
dng ln in tch q.  Th nng WM va ph thuc in trng ti  M,  va ph thuc q.  C i  lng
no c trng ring cho kh nng sinh cng ca in trng, khng ph thuc vo in tch q ?

5

Chng  minh
rng,  in  th ti
mi  im trong
in  trng  ca
mt in  tch  im
m (Q < 0)  u  c
gi tr  m.

C1



ii  - hiu in th

1 . Hiu in th(1 )  gia hai im M v N l  hiu
gia in th VM v VN (Hnh 5.1 )  :

(5.2)

2. nh ngha

T cng thc (5.2)  ta suy ra :

Mt khc,  ta c th vit :

Kt qu,  ta thu c :

(5.3)

Vy, hiu in th gia hai im M, N trong
in trng c trng cho kh nng sinh cng
ca in trng trong s di chuyn ca mt in
tch t M n N.  N c xc nh bng thng
s ca cng ca lc in tc dng ln in tch q
trong s di chuyn t M n N v  ln ca q.

n v hiu in th cng l vn.  Vn l hiu in
th gia hai im m nu di chuyn in tch q = 1  C
t im n n im kia th lc in sinh cng l 1  J.

3. o hiu in th

Ngi ta o hiu in th tnh in bng tnh in k.

Phn chnh ca tnh in k gm mt ci kim
bng kim loi (1 )  c th quay xung quanh mt trc
gn trn mt ci cn cng bng kim loi (2).  H
thng c t trong mt ci v kim loi (3)  v
c cch in vi v (Hnh 5.2).

4. H thc gia hiu in  th v  cng 
in  trng

Xt hai im M v N trn mt ng sc in
ca mt in trng u (Hnh 5.3).

MN

MN

A
U q

M MN NA A A
 
= +

   


 =
A A A A

U =
q q q
M N M N

MN

U
MN

= V
M
 V

N
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Khi  d i  chuyn q t M n N th
in  trng sinh  cng  AMN .

Hnh 5.1

Hnh 5.2

(1 ) Hiu in th cn gi l in p.

Mun o hiu in th gia bn
dng v bn m ca mt t in
phng, ngi ta ni bn m vi v v
bn dng vi cn ca tnh in k.
Kim tch in cng du vi cn v
nm trong in trng gia cn v v
nn chu tc dng ca lc in, lm
cho n quay cho n khi tc dng ca
lc in b cn bng bi tc dng ca
trng lc.  Gc quay ca kim t l vi
hiu in th gia cn v v.

Hnh 5.3



Nu di chuyn mt in tch q trn ng thng MN th cng
ca lc in s l :

vi d =MN.

Hiu in th gia hai im M, N l :

hay (5.4)

Cng thc ny cho thy ti sao ta li dng n v ca cng
 in trng l vn trn mt (V/m).

Cng thc (5.4)  cng ng cho trng hp in trng khng
u, nu trong khong d rt nh dc theo ng sc in,  cng
 in trng thay i khng ng k.

MN
U U

E = =
d d

MN
MN

A
U Ed

q
= =

=MNA qEd
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in th ti  mt im M c trng cho kh nng sinh cng ca in trng khi  t ti
 mt in tch q.

VM = 

Hiu in th gia hai  im c trng cho kh nng sinh cng ca in trng trong
s di  chuyn ca in tch q t im n n im kia.

UMN = VM VN = 

n v  ca in th v hiu in th l vn (V).

H thc gia hiu in th v cng  in trng : U = Ed.

A

q
MN

A W
=

q q
M M

Cu hi  v bi  tp

1 .  in th ti  mt im trong in  trng l g ?
N c xc nh  nh th no ?

2.  Hiu  in  th gia hai  im trong in  trng
l g ?

3.  Vit h thc l in  h hiu  in  th gia hai  

im vi  cng do lc in  sinh  ra khi  c mt
in  tch  q di  chuyn gia hai  im .

4. Vit h  thc g ia h iu  in  th v  cng  
in  trng,  ni  r  iu  kin  p  dng  h
thc .



5. Bit hiu  in  th UMN = 3 V.  Hi  ng thc

no di  y chc chn ng ?

A.  VM = 3 V. B.  VN = 3 V.

C.  VM  VN = 3 V. D.  VN  VM = 3 V.

6. Khi  mt in  tch  q = 2 C di  chuyn t im
M n im N trong  in  trng th lc in
sinh  cng  6 J.  Hi  hiu  in  th UMN c gi

tr  no sau  y ?

A.  +1 2 V. B.   1 2 V.

C.  +3 V. D.   3 V.

7.  Chn cu  ng.

Th mt lectron  khng vn tc ban u
trong mt in  trng bt k.  lectron   s

A.  chuyn ng dc theo mt ng sc in.

B.  chuyn ng t im c in  th cao
xung im c in  th thp.

C.  chuyn ng t im c in  th thp ln
im c in  th cao.

D.  ng yn.

8. C hai  bn  kim loi  phng t song song vi
nhau  v cch nhau  1  cm.  Hiu  in  th gia
bn dng v bn m l 1 20 V.  Hi  in  th
ti  im M nm trong khong gia hai  bn,
cch bn m 0,6 cm s l bao nhiu  ?  Mc
in  th  bn m.

9. Tnh cng  m lc in  tc dng ln  mt
lectron sinh  ra khi  n chuyn  ng t im
M n im N.  Bit h iu  in  th UMN = 50 V.
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thit b  lc bi  tnh in

 trnh  l m  nh im
khng kh,  trong cc ng khi
ca cc nh my in,  nh my
xi  mng,  nh my gch,  nh
my ho cht, . . .  ngi  ta
thng lp ci  lc bi  tnh  in.

Thit b  lc bi  tnh  in
gm mt h thng cc thanh
hoc bn kim loi  b tr dc
theo trc ca ng khi .  hai
bn thnh trong ng khi  c hai  tm kim loi  hnh  mt tr
(Hnh 5.4).  Cc thanh hoc bn kim loi  c ni  vi  cc m
ca ngun in  cao th.  Hai  tm kim loi  mt tr  c ni  vi
cc dng.  Khi  cc ht bi ,  khi  bay t di  ln  qua cc thanh
hoc bn kim loi  th chng s b  nhim in  m.  Do ,
chng s b  ht dnh  vo cc tm kim loi  mt tr  v b  trung
ho v in.  Mt b phn c hc lc nh hai  tm ny lm cho
cc ht bi ,  khi  ri  xung v c a ra ngoi .

Hiu  in  th gia hai  tm kim loi  mt tr  vi  cc thanh
hoc bn  kim loi  vo khong vi  chc nghn  vn.

Em c bit ?

Hnh 5.5Hnh 5.4

Trong  nh  (chp ngy 7 - 1 2 - 2006)
l hai  ng khi  ca Nh my nhit
in  Ph Li.  ng  khi  ca dy
chuyn sn  xut c  (bn tri)  phun
khi  bi  nhiu,  cn  ng khi  ca
dy chuyn sn  xut mi  (bn phi)
 c lc bi  tt.



i  -  t in

1 . T in l g  ?

T in l mt h hai vt dn t gn nhau v
ngn cch nhau bng mt lp cch in.  

T in dng  cha in tch.

T in l dng c c dng ph bin trong
cc mch in xoay chiu v cc mch v tuyn
in.  N c nhim v tch v phng in trong
mch in.

T in c dng ph bin l t in phng.
Cu to ca t in phng gm hai bn kim loi
phng t song song vi nhau v ngn cch nhau
bng mt lp in mi. Hai bn kim loi ny gi l
hai bn ca t in.

Trong thc t,  hai bn kim loi thng l hai tm
giy thic,  km hoc nhm ;  lp in mi l lp
giy tm mt cht cch in nh parafin.  Hai bn
v lp cch in c cun li v t trong mt v
bng kim loi (Hnh 6.1  v 6.2).

Trong mch in,  t in c biu din bng 
k hiu v trn Hnh 6.3.

2. Cch tch in cho t in

Mun tch in cho t in,  ngi ta ni hai bn ca
t in vi hai cc ca ngun in (Hnh 6.4).  Bn
ni vi cc dng s tch in dng, bn ni vi
cc m s tch in m.  C1
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T in
Trong qut in,  tivi ,  t  lnh,  stcte ca n ng,...  ta thng thy c t  in.  Vy t  in l g ?

6

Hnh 6.1

Hnh 6.2

nh chp mt s loi t in

Hnh 6.3

Sau khi  tch in cho t  in,
nu ni  hai  bn bng mt dy dn
th s xy ra hin tng g ?

C1

Hnh 6.4



V hai bn t in rt gn nhau, nn do c s nhim in do
hng ng, in tch ca hai bn bao gi cng c  ln bng
nhau nhng tri du.  Ta gi in tch ca bn dng l in tch
ca t in.

ii  - in dung ca t in

1 . nh ngha

Dng mt ngun c hiu in th nht nh  tch in cho
mt s t in khc nhau.  Ta s thy  ln ca in tch m
chng tch c cng khc nhau.  Nh vy kh nng tch in
ca cc t in  mt hiu in th nht nh l khc nhau.

Mt khc,  ngi ta  chng minh c cht ch bng l
thuyt l :  in tch Q m mt t in nht nh tch c t l
thun vi hiu in th U t gia hai bn ca n.

(6.1 )

i lng C gi l in dung ca t in.  N c trng cho
kh nng tch in ca t in  mt hiu in th nht nh.
Tht vy,  di mt hiu in th U nht nh, t c in dung C
ln s tch c in tch Q ln.  Vy :

in dung ca t in l i lng c trng cho kh nng
tch in ca t in  mt hiu in th nht nh.  N c
xc nh bng thng s ca in tch ca t in v hiu
in th gia hai bn ca n.

2. n v  in dung

Trong cng thc (6.1 ),  nu Q o bng n v culng (C),  U
o bng n v vn (V) th C o bng n v fara (k hiu l F).

Fara l in dung ca mt t in m nu t gia hai bn
ca n hiu in th 1  V th n tch c in tch 1  C.

Cc t in thng dng ch c in dung t 1 0 12 F n
10 6 F. V vy,  ta thng dng cc c ca fara :

1  micrfara (k hiu l F) = 1 .10 6 F

1  nanfara (k hiu l nF) = 1 .10 9 F

1  picfara (k hiu l pF) = 1 .10 12 F.

Q
Q = CU C =

U
 hay 
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3. Cc loi  t  in

a) Ngi ta thng ly tn ca lp in mi  t
tn cho t in :  t khng kh,  t giy,  t mica,  t
s,  t gm,.. .

Trn v ca mi t in thng c ghi cp s
liu,  chng hn nh 10 F  250 V.  S liu th nht
cho bit in dung ca t.  S liu th hai l gi tr
gii hn ca hiu in th c th t vo hai cc ca
t.  Vt qua gii hn ,  t in c th b hng.

b) Ngi ta cn ch to t in c in dung thay i
c (cn gi l t xoay).  T xoay c mt bn c
nh (thc ra l mt h thng bn) hnh bn nguyt
v mt bn linh ng cng hnh bn nguyt.  Bn linh
ng c th quay quanh mt trc vung gc vi bn
c nh ti tm (Hnh 6.5).  Khi xoay bn linh ng,
din tch ca phn i din gia hai bn s thay i
lm cho in dung ca t in thay i.

4. Nng lng ca in trng trong t in

Khi t in c tch in th gia hai bn ca t
in s c mt in trng.  Nu ta tng tng cho
mt lng in tch nh + Q di chuyn theo mt
dy dn t bn dng sang bn m (Hnh 6.6)  th
in trng s sinh cng.  Dy dn s nng ln cht
t.  n bn m th in tch + Q s trung ho bt
mt lng in tch m l Q.  in tch ca t
in b gim i mt lng Q.

Nu c tip tc lm nh trn th s n lc t in
ht in.  in trng s trit tiu.  Ton b cng m
in trng sinh ra  lm tng ni nng ca dy
dn.  Nng lng ny do in trng cung cp.

Vy, khi t in tch in th in trng trong t
in s d tr mt nng lng.   l nng lng
in trng.

Ngi ta  chng minh c cng thc tnh
nng lng ca in trng trong t in :

=
2

2

Q
W

C
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Hnh 6.5 T xoay

Hnh 6.6

a)  M hnh  cu to

b)  nh  chp mt t  xoay



Cu hi  v bi  tp
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T in l dng c thng dng  tch v phng in trong mch in. Cu to ca
t in phng gm hai  bn kim loi  phng t song song vi  nhau v ngn cch nhau
bng lp in mi.

in dung ca t in c trng cho kh nng tch in ca t in  mt hiu in
th nht nh.

C = 

n v  in dung l fara (F).

Khi  t  in tch in th  in trng trong t in s d tr mt nng lng.  l
nng lng in trng.

Q

U

1 .  T in  l g ?  T  in  phng  c cu to nh
th no ?

2.  Lm th no  tch  in  cho t  in  ?  Ngi
ta gi  in  tch  ca t  in  l in  tch  ca bn
no ?

3. in dung  ca t  in  l g ?

4.  Nng lng  ca mt t  in  tch  in  l dng
nng lng g ?

5. Gi  Q,  C v U l in  tch,  in  dung v hiu
in  th gia hai  bn  ca mt t  in.  Pht
biu  no di  y l ng  ?

A.  C t l thun vi  Q.

B.  C t l nghch  vi  U.

C.  C ph thuc vo Q v U.

D.  C khng ph  thuc vo Q v U.

6.  Trong  trng hp no di  y,  ta khng c
mt t  in  ?

Gia hai  bn  kim loi  l mt lp

A.  mica.

B.  nha pl iti len.

C.  giy tm dung dch  mui  n.

D.  giy tm parafin.

7. Trn v mt t  in c ghi  20 F  200 V.   
a)  Ni  hai  bn ca t in vi  mt hiu in th
1 20 V. Tnh  in  tch  ca t  in.

b)  Tnh  in  tch  ti  a m t  in  tch  c.

8*.  Tch  in  cho mt t  in  c in  dung 20 F
di  hiu  in  th 60 V.  Sau   tho t  in
ra khi  ngun.

a)  Tnh  in  tch  q ca t.

b)  Tnh  cng  m in  trng trong  t  in
sinh  ra khi  phng in  tch  q = 0,001 q t bn
dng sang  bn  m.

c) Xt lc in tch ca t in ch cn bng .

Tnh  cng  m in  trng trong t  in  sinh
ra khi  phng in  tch  q nh trn  t bn
dng sang  bn  m lc .

2

q



1 . C hai loi in tch l in tch m v
in tch dng.  Cc in tch cng du
th y nhau, tri du th ht nhau.  n
v in tch l culng (C).

2. nh lut Cu-lng v lc tng tc
gia cc in tch im t trong chn
khng :

3. Thuyt lectron l thuyt cn c vo
s c tr v di chuyn ca cc lectron
 gii thch cc hin tng in v cc
tnh cht in ca cc vt.  Da vo
thuyt lectron c th gii thch c cc
hin tng nhim in do c xt,  do tip
xc v do hng ng.. .

4. Xung quanh mi in tch c in
trng ca in tch .  N tc dng lc
ln cc in tch khc t trong .

5. Cng  in trng ca mt in
tch im trong chn khng :  

n v cng  in trng l vn trn
mt (V/m).

6. ng sc in l ng m tip
tuyn ti mi im ca n l gi ca
vect cng  in trng.

7. Cng ca lc in khng ph thuc
vo hnh dng ng i m ch ph thuc
vo v tr im u v im cui ca
ng i trong in trng.

8. Th nng ca mt in tch im q ti
im M trong in trng t l thun vi q :

WM = AM = VMq

9. in th ti mt im c trng cho
in trng v kh nng sinh cng khi
tc dng lc ln mt in tch q.  H thc
gia in th v cng AM l :

1 0. Hiu in th :

n v in th v hiu in th l
vn (V).

1 1 . H thc gia cng  in trng
u v hiu in th :  U = Ed.

1 2. in dung ca t in :  .

n v in dung l fara (F).

1 3. in trng trong t in c d tr
nng lng.

Q
C =

U

A
U = V   V =

q
MN

MN M N

A
V =

q
M

M

QF
E = E =

q r

9
2in tch im

 ; 9.10

q q
F =

r

9 1 2
29.10
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in tch
in trngt

ng kt
chng I
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CHNG Ii

Dng in khng i

C in  (Electrophorus) n  nu trong cc sng  Nam M,  git cht cc con  c
m n bt c bng cc xung in c cng  ti  1  A.  N thc hin iu  
bng cch to ra mt hiu  in th vi  trm vn dc theo thn ca n v to ra
dng in chy qua nc  xung quanh t u n ui  ca n.

G.S.  m 

(Georg  Simon Ohm)
(1 789 - 1 854)

Chng ny  cp n nhng vn  sau y v dng in khng i  :

nh  ngha cng  dng in

Nguyn  tc hot ng ca ngun in

Sut in  ng ca ngun  in

Cu to v hot ng ca pin  v acquy

Cng v cng sut ca ngun in

nh  lut m i  vi  ton  mch

Ghp cc ngun in  thnh b



I  -  Dng in

Nh li cc kin thc  hc  THCS v tr li
cc cu hi di y :

1 . Dng in l g ?

2. Dng in trong kim loi l dng dch chuyn c
hng ca cc ht in tch no ?

3. Chiu ca dng in c quy c nh th no ?
Chiu quy c ca dng in chy qua dy dn kim
loi cng chiu hay ngc chiu vi chiu dch
chuyn c hng ca cc ht in tch ?

4. Dng in chy qua cc vt dn c th gy ra
nhng tc dng no ?  i vi mi tc dng hy k
tn mt dng c m hot ng ca n da ch yu
vo tc dng  ca dng in.

5. Tr s ca i lng no cho bit mc  mnh,
yu ca dng in ?  i lng ny c o bng
dng c no v bng n v g ?

II  - cng  dng in. dng in
khng i

1 . Cng  dng in

Cc in tch dng hoc in tch m dch chuyn
c hng u to thnh dng in. Hnh 7.1  m t
trng hp cc in tch dng dch chuyn theo
phng vung gc vi tit din thng S ca vt dn. R
rng l dng in cng mnh, tc l c cng  cng
ln, nu cng c nhiu in tch dch chuyn qua tit
din thng ca dy dn trong mt n v thi gian.
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Dng in khng i
ngun in

 THCS,  ta  bit dng in l g,  bit ngun in to ra dng in chy trong mch in kn  v
c nhiu  hiu bit khc v dng in.  Trong bi  ny,  ta s bit dng in khng i  l g v v sao
ngun in c th to ra dng in chy kh lu  trong mch in kn.

7

Hnh 7.1

Cc in  tch  d ch  chuyn qua tit d in
thng S ca vt dn  theo phng vung
gc vi  tit d in  ny.



Nu c mt lng in tch (in lng) q dch
chuyn qua tit din thng S ca vt dn trong
khong thi gian t th cng  dng in I c
xc nh l :

(7.1 )

Vy, cng  dng in l i lng c
trng cho tc dng mnh,  yu ca dng in.  N
c xc nh bng thng s ca in lng q
dch chuyn qua tit din thng ca vt dn trong
khong thi gian t v khong thi gian .

Cng  dng in c th thay i theo thi
gian.  V vy,  cng thc (7.1 )  cho gi tr trung
bnh ca cng  dng in trong khong thi
gian t.  Nu ly t cng nh th cng thc (7.1 )
cho gi tr cng chnh xc ca cng  dng in
ti mt thi im (c gi l cng  dng in
tc thi).

2. Dng in khng i

Dng in khng i l dng in c chiu v
cng  khng thay i theo thi gian.  

Thay cho cng thc (7.1 ),  cng  dng in
khng i c tnh theo cng thc :

(7.2)

trong ,  q l in lng chuyn qua tit din thng
ca vt dn trong khong thi gian t.  

Trong ngn ng thng ngy, c khi ngi ta gi
dng in khng i l dng in mt chiu.  Cn
ch  rng, dng in khng i l dng in mt
chiu,  nhng c nhng dng in mt chiu li c
cng  thay i theo thi gian (v d :  dng in
chy qua dy dn ni hai bn ca mt t in 
c tch in trc ).

C2

q
I = ---

t

C1

q
I = ------

t
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Nu mt v d  v mt mch
in  trong   c dng  in
khng i  chy qua.

C1

o cng  dng in
bng dng c  g ? Mc dng c
 nh th no vo mch ?

C2



3. n v  ca  cng  dng  in  v  ca
in  lng

a) n v ca cng  dng in trong h SI l
ampe v c xc nh l :

1  A = = 1  C/s

Ampe l mt trong by n v c bn ca h SI
v c nh ngha theo tng tc t ca dng in
(xem chng IV).  

b)  n v ca in lng l culng (C),  c nh
ngha theo n v ampe :

1  C = 1  A.s

Culng l in lng dch chuyn qua tit din
thng ca dy dn trong thi gian 1  giy khi c
dng in khng i cng  1  ampe chy qua
dy dn ny.  

Iii  - ngun in

1 . iu kin  c dng in

a) Nh li cc kin thc  hc  THCS  tr li
C5 v C6.

b) Kt lun :

iu kin  c dng in l phi c mt hiu
in th t vo hai u vt dn in.

Hiu in th ny to ra trong vt dn mt in
trng.  Di tc dng ca lc in,  cc ht mang
in vn chuyn ng hn lon nhng c thm
chuyn ng c hng.  Chuyn ng c hng ny
to thnh dng in trong vt dn.

2. Ngun in

a) Nh li nhng kin thc v ngun in  hc 
THCS  tr li C7,  C8 v C9.

C4

C3

1 C

1 s

38

Trong thi  gian  2  s c mt
in  lng 1 ,50 C dch  chuyn
qua tit d in  thng ca dy tc
mt bng n.  Tnh  cng 
dng in  chy qua n.

C3

Dng in  chy qua mt
dy dn  bng kim loi  c cng
 l 1  A.  Tnh  s lectron dch
chuyn qua tit d in  thng ca
dy dn  ny trong khong thi
gian  1  s.

C4

Cc vt cho dng in  chy
qua c gi  l cc vt g ? Cc
ht mang in  trong cc vt loi
ny c c im g ?

C5

Gia hai  u  mt on
mch hoc gia hai  u  bng
n phi  c iu  kin  g  c
dng in  chy qua chng ?

C6

Hy k tn  mt s cc
ngun in  thng dng.
C7



b)  S tn ti hiu in th gia hai cc ca
ngun in :

Ngun in duy tr hiu in th gia hai cc
ca ngun in.

Hiu in th gia hai cc ca ngun in c
duy tr ngay c khi c dng in chy qua cc vt
dn ni lin gia hai cc ca n,  c ngha l s tch
in khc nhau  cc cc ca ngun in tip tc
c duy tr.  iu ny c thc hin trong nhiu
ngun in,  bng cch tch cc lectron khi
nguyn t v chuyn cc lectron hay ion dng ra
khi mi cc ca ngun in.  Khi  mt cc tha
lectron c gi l cc m (c in th thp hn),
cc kia tha t hoc thiu lectron c gi l cc
dng (c in th cao hn).  Vic tch cc lectron
ra khi nguyn t khng th do cc lc in (lc
Cu-lng, nh  hc  chng I)  thc hin,  m phi
do cc lc khc bn cht vi lc in thc hin v
c gi l cc lc l.

iV - sut in ng ca ngun in 

1 . Cng ca ngun in

Trong mch in kn (Hnh 7.4),  ngun in
to ra hiu in th (hay in p)  gia hai u
mch ngoi gm cc vt dn ni lin hai cc ca
ngun in v do  to ra mt in trng 
mch ngoi.  Di tc dng ca lc in,  cc in
tch dng  mch ngoi dch chuyn t cc
dng (c in th cao hn)  ti cc m ca ngun
in (c in th thp hn)  to thnh dng in.
 duy tr s tch in  hai cc v do  duy tr
hiu in th gia hai cc nh trc,  bn trong
ngun in (mch trong)  di tc dng ca cc
lc l,  cc in tch dng dch chuyn ngc
chiu in trng.  Khi  cc lc l thc hin mt
cng thng cng cn ca lc in bn trong
ngun in.
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B phn no ca mch in
Hnh 7.2 to ra dng in  chy
trong mch in  ny khi  ng
cng tc K ?

C8

Nu mc mch in  theo s
 Hnh  7.3 th s ch ca vn k
v s vn ghi  trn  ngun in  c
mi  l in  h g ? iu   cho bit
c g tn  ti  gia hai  cc ca
ngun in  ?

C9

Hnh 7.2

Hnh 7.3

Hnh 7.4



Tng t nh vy, trong trng hp  mch ngoi l s chuyn
dch ca cc in tch m (cc lectron) t cc m ti cc dng
di tc dng ca lc in th  mch trong cc in tch m dch
chuyn t cc dng ti cc m di tc dng ca cc lc l.

Cng ca cc lc l thc hin lm dch chuyn cc in
tch qua ngun c gi l cng ca ngun in.

Nh vy, ngun in khng c tc dng to thm cc in
tch m c vai tr nh mt my bm in tch.

Ngun in l mt ngun nng lng,  v n c kh nng thc
hin cng khi dch chuyn cc in tch dng bn trong ngun
in ngc chiu in trng,  hoc dch chuyn cc in tch
m bn trong ngun in cng chiu in trng.

2. Sut in ng ca ngun in

a) nh ngha 

Sut in ngE ca mt ngun in l i lng c
trng cho kh nng thc hin cng ca ngun in v c
o bng thng s gia cng A ca lc l thc hin khi dch
chuyn mt in tch dng q ngc chiu in trng bn
trong ngun in v  ln ca in tch q .

b) Cng thc

(7.3)  

c) n v

T nh ngha v cng thc (7.3),  ta thy sut in ng c
cng n v vi in th v hiu in th l vn (V) :

1  V = 1  J/C    (1  vn = )

S vn ghi trn mi ngun in cho bit tr s ca sut in
ng ca ngun in . Nh  bit  THCS, s vn ny cng
l gi tr ca hiu in th gia hai cc ca ngun in khi mch
ngoi h.  V vy,  sut in ng ca ngun in c gi tr bng
hiu in th gia hai cc ca n khi mch ngoi h.

1 jun

1 culng

A
E = -----

q
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Trong mch in kn,  dng in chy qua mch
ngoi v c mch trong.  Nh vy,  ngun in cng
l mt vt dn v cng c in tr.  in tr ny
c gi l in tr trong ca ngun in. V vy,
mi ngun in c c trng bng sut in
ngE v in tr trong r ca n.

V - pin v acquy

1 . Pin  in ho

Cu to chung ca cc pin in ho l gm hai
cc c bn cht ho hc khc nhau c ngm
trong cht in phn (dung dch axit,  baz hoc
mui.. .).  

a) Pin Vn-ta (Volta)

Pin Vn-ta l ngun in ho hc c ch to
u tin gm mt cc bng km (Zn) v mt cc
bng ng (Cu) c ngm trong dung dch axit
sunfuric (H2SO4)  long (Hnh 7.6).

Do tc dng ho hc,  cc ion km Zn2+ t thanh
km i vo dung dch axit sunfuric.  Thanh km
tha lectron nn tch in m.

Mt khc,  cc ion H+ c trong dung dch ti bm
vo cc ng v thu ly cc lectron c trong thanh
ng.  Do ,  thanh ng mt lectron nn tch in
dng.  Kt qu l gia hai cc ca pin Vn-ta c
mt hiu in th xc nh v l gi tr ca sut in
ng ca pin Vn-ta :

E = U2 U1  = 1 ,1 V

C10

41

Hy lm th nghim vi  pin
in  ho t to :  cm hai  mnh
kim loi  khc loi  (chng hn
mt mnh ng v mt mnh
tn)  vo mt na qu qut hay
na qu chanh  c bp
nhn c qu trc  v o hiu
in  th gia hai  mnh kim loi
ny (Hnh  7.5).

C10

Hnh 7.5

Hnh 7.6



Khi ni hai cc ca pin Vn-ta thnh mch kn
(Hnh 7.7),  th dng in  mch ngoi l dng cc
lectron t do chy t cc km ti cc ng,  lm
mt bt in tch m ca cc km v gim in tch
dng ca cc ng.  Tc dng ho hc li bt cc
ion km Zn2+ khi thanh km, ko chng i vo
dung dch,  ng thi cc ion dng H+ t bn
trong dung dch chy ti cc ng,  thu ly cc
lectron  cc ng.  Kt qu l c mt dng in
chy lin tc  mch ngoi v mch trong ca pin.
Tc dng ho hc ng vai tr ca lc l to ra v
duy tr s tch in khc nhau  hai cc ca pin,  do
 duy tr hiu in th gia chng v to ra sut
in ng ca pin.

b) Pin L-clan-s (Leclanch)

Pin L-clan-s l loi pin hin nay cn ang c s dng
kh ph bin.  Cc dng ca pin l thanh than c bc xung
quanh bng cht mangan ixit (MnO2)  c trn thm than ch
 kh bt kh hir bm vo cc than v tng  dn in.
Dung dch cht in phn l amni clorua (NH4Cl) c trn
vi mt loi h c v c ng trong hp km dng lm v
pin v v km ny ng thi l cc m ca pin (Hnh 7.8).

Do tc dng ho hc,  thanh than v v km c tch
in khc nhau v gia chng c mt hiu in th.  Hiu
in th ny vo khong 1 ,5  V v  cng l gi tr ca sut
in ng ca pin.

Mangan ixit l cht xi ho mnh, tc dng vi kh hir
xut hin  cc than khi pin hot ng, nh  hn ch s tng
nhanh in tr trong ca pin.

Trong thi gian pin pht in, v km mn dn, mangan
ixit v dung dch amni clorua b bin i thnh cht khc,
lng nc to thnh trong pin tng dn.  in tr trong ca pin
tng ln ng k, nn cng  dng in m pin sinh ra trong
mch in kn gim ng k, ti mc pin khng dng c na.

2. Acquy

a) Acquy ch 

Acquy ch gm bn cc dng bng ch ixit
(PbO2) v bn cc m bng ch (Pb) (Hnh 7.9).  Cht
in phn l dung dch axit sunfuric (H2SO4) long.
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Do tc dng vi dung dch in phn, hai bn
cc ca acquy c tch in khc nhau v hot
ng ging nh mt pin in ho.  Sut in ng
ca acquy axit vo khong 2 V.

Khi cho acquy pht in,  do tc dng ho hc,
cc bn cc ca acquy b bin i.  Bn cc dng
c li l ch ixit nhng c ph mt lp ch 
sunfat.  Bn cc m c li l ch cng c ph mt
lp ch sunfat.

Sau mt thi gian s dng, hai bn cc ca
acquy c li vn khc nhau nhng c lp v ngoi
ging nhau, u l ch sunfat.  Do  sut in ng
ca acquy gim dn.  Khi sut in ng ny gim
xung ti 1 ,85  V th ngi ta phi np in cho
acquy  tip tc s dng.

Khi np in cho acquy, ngi ta dng mt
ngun in khc  to ra dng in mt chiu i
vo bn cc dng (PbO2)  v i khi cc m ca n
(Pb) (Hnh 7.10).  Khi ,  lp ch sunfat  hai bn
cc mt dn, bn cc dng ca acquy bin i tr
li thnh PbO2 v bn cc m ca n tr li thnh
Pb.  Khi qu trnh bin i ny kt thc,  acquy li
c kh nng pht in nh trc.

Nh vy, acquy l ngun in c th np li 
s dng nhiu ln da trn phn ng ho hc thun
nghch :  n tch tr nng lng di dng ho nng
khi np v gii phng nng lng y di dng in
nng khi pht in.

b) Acquy kim

Mt loi acquy kim c dng ph bin l acquy caimi 
kn.  N c cc dng c lm bng kn hirxit Ni(OH)2,
cn cc m c lm bng caimi hirxit Cd(OH)2 ;  cc cc
ny c ngm trong dung dch kim KOH hoc NaOH.
Acquy ny c sut in ng l 1 ,25  V.  Acquy kim c sut
in ng v hiu sut nh hn so vi acquy axit,  nhng nh
hn, thi gian s dng lu hn v c bit l chu c dng
in c cng  ln (v d nh khi khi ng xe my,  t.. .).
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1 .  Khi  c dng in  chy qua vt dn  th cc ht
mang in  tham gia vo chuyn  ng c
hng di  tc dng ca lc no ?

2.  Bng nhng cch no  bit c dng in
chy qua mt vt dn  ?

3.  Cng  dng  in  c xc nh  bng
cng thc no ?

4.  Bng  cch  no m cc ngun  in  duy tr s
tch  in  khc nhau   hai  cc ca ngun
in  v do  duy tr h iu  in  th g ia hai
cc ca n ?

44

Dng in l dng cc in tch (cc ht ti  in)  dch chuyn c hng. Chiu quy c

ca dng in l  chiu dch chuyn c hng ca cc in tch dng.

Cng  dng in c xc nh bng thng s ca in lng q dch chuyn qua

tit din thng ca vt dn trong khong thi  gian t v khong thi  gian .

Dng in khng i  l  dng in c chiu v cng  khng thay i  theo thi  gian.

Cng  ca dng in khng i  c tnh bng cng thc : I = .

Cc lc l  bn trong ngun in c tc dng lm cho hai  cc ca ngun in c tch

in khc nhau v do  duy tr  hiu in th gia hai  cc ca n.

Sut in ng ca ngun in c trng cho kh nng thc hin cng ca ngun in

v c o bng cng ca lc l  khi  dch chuyn mt n v  in tch dng ngc

chiu in trng bn trong ngun in.

E = 

in tr ca ngun in c gi  l  in tr trong ca n.

Cu to chung ca cc pin in ho l  gm hai  cc c bn cht ho hc khc nhau,

c ngm trong cht in phn (dung dch axit, baz hoc mui...). Do tc dng ho

hc, cc cc ca pin  in ho c tch in khc nhau v gia chng c mt hiu in

th bng gi tr  ca sut in ng ca pin. Khi   nng lng ho hc chuyn thnh

in nng d tr trong ngun in.

Acquy l  ngun in ho hc hot ng da trn phn ng ho hc thun nghch : n

tch tr nng lng lc np in v gii  phng nng lng ny khi  pht in.

A

q

q

t

q
=

t
I
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5.  i  lng  no c trng  cho kh nng  thc
hin  cng ca lc l bn  trong ngun in  ?
i  lng ny c xc nh  nh th no ?

6.  Cng  dng in  c o bng dng c
no sau  y ?

A.  Lc k.  B.  Cng t in.

C.  Nhit k. D.  Ampe k.  

7.  o cng   dng  in  bng  n  v  no
sau  y ?

A.  Niutn (N).   B.  Ampe (A).

C.  Jun  (J). D.  Ot (W).

8.  Chn cu  ng.
Pin  in  ho c

A.  hai  cc l hai  vt dn  cng cht.

B.  hai  cc l hai  vt dn  khc cht.

C.  mt cc l vt dn v cc kia l vt cch in.

D.  hai  cc u  l cc vt cch in.

9.  Hai  cc ca pin  in  ho c ngm trong
cht in  phn l dung dch  no sau  y ?

A.  Ch l dung  dch  mui.

B.  Ch l dung  dch  axit.

C.  Ch l dung  dch  baz.

D.  Mt trong cc dung dch  k trn.

1 0. Trong cc pin  in  ho c s chuyn ho t
nng lng no sau  y thnh  in  nng ?

A.  Nhit nng.  B.  Th nng n hi.

C.  Ho nng. D.  C nng.

1 1 . Sut in  ng  c o bng  n  v no
sau  y ?

A.  Culng  (C). B.  Vn (V).                   

C.  Hc (Hz). D.  Ampe (A).

1 2. Ti  sao c th ni  acquy l mt pin  in ho ?
Acquy hot ng nh th no  c th s
dng c nhiu ln ?

1 3. Mt in  lng 6,0 mC dch  chuyn qua tit
din  thng ca dy dn  trong khong thi
gian  2,0 s.  Tnh  cng  dng  in  chy qua
dy dn  ny.

1 4. Trong khong  thi  g ian  ng cng tc 
chy mt t  lnh  th cng  dng in  trung
bnh  o c l 6 A.  Khong thi  gian  ng
cng tc l 0,50 s.  Tnh  in  lng  dch
chuyn qua tit din  thng  ca dy dn ni
vi  ng  c ca t  lnh.

1 5. Sut in ng ca mt pin  l 1 ,5 V.  Tnh cng
ca lc l khi  dch chuyn in tch +2 C t cc
m ti  cc dng bn trong ngun in.
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I  -  in nng tiu th v cng sut in 

1 . in nng tiu th ca on mch 

Khi t mt hiu in th U vo hai u on
mch tiu th in nng, cc in tch t do c
trong on mch chu tc dng ca lc in.  S
chuyn di c hng ca cc in tch ny to
thnh dng in chy qua on mch v khi  lc
in thc hin cng.  Nu dng in c cng  I
th sau mt thi gian t s c mt in lng q = It
di chuyn trong on mch (Hnh 8.1 )  v khi  lc
in thc hin mt cng l :

(8.1 )

Dng in chy qua on mch gy ra cc tc
dng khc nhau v khi  c s chuyn ho t nng
lng in thnh cc dng nng lng khc.

V vy,  lng in nng m mt on mch  tiu
th khi c dng in chy qua  chuyn ho thnh
cc dng nng lng khc c o bng cng ca
lc in thc hin khi dch chuyn c hng cc
in tch.

C3

C2

C1

A = Uq = UIt
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in nng
cng sut in

THCS,  ta  bit v in nng m on mch tiu  th  khi  c dng in chy qua v cng sut
tiu  th  in nng ca on mch .  Trong bi  ny,  ta s tm hiu qu trnh thc hin cng khi
c dng in chy qua,  tm hiu  mi  l in  h gia cng ca ngun in v in nng tiu  th  trong
mch in kn.

8

Hy cho bit n  v  ca
cc i  lng  c mt trong  cng
thc (8. 1 ) .

C1

Hy nu  cc tc dng  m
dng in  c th gy ra.
C2

Dng c  g c dng   o
in nng tiu  th  ? Mi  s o
ca dng  c   c gi tr  l bao
nhiu jun  (J)  ?

C3

Hnh 8.1



2. Cng sut in 

Cng sut in ca mt on mch l cng sut tiu th
in nng ca on mch  v c tr s bng in nng m
on mch tiu th trong mt n v thi gian,  hoc bng tch
ca hiu in th gia hai u on mch v cng  dng
in chy qua on mch .

(8.2)

Ii  - cng sut to nhit ca vt dn khi  c dng
in chy qua 

1 . nh lut Jun Len-x

Nh  bit  THCS, nu on mch (hoc vt dn) ch c in tr

R (vi R =  )  th in nng m on mch tiu th c bin

i hon ton thnh nhit nng.  Kt qu l on mch nng ln v 
to nhit ra mi trng xung quanh.  T cng thc (8.1), suy ra
cng thc tnh nhit lng Q to ra  on mch ch c in tr
khi c dng in chy qua v nh  bit  THCS, mi quan h
ny c Jun  Len-x pht biu thnh nh lut :

Nhit lng to ra  mt vt dn t l thun vi in tr ca
vt dn,  vi bnh phng cng  dng in v vi thi gian
dng in chy qua vt dn .

(8.3)

2. Cng sut to nhit ca vt dn khi c dng in chy qua 

Cng sut to nhitP  vt dn khi c dng in chy qua
c trng cho tc  to nhit ca vt dn  v c xc nh
bng nhit lng to ra  vt dn trong mt n v thi gian.

(8.4)

C5

Q
P= ----  = RI2

t

2Q = RI t

l

S

C4

A
P= ---- = UI

t
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Hy cho bit
n v  ca cc i
lng c mt trong
cng thc (8.2).

C4

Hy chng t
rng,  cng sut to
nhit  vt dn khi
c dng in  chy
qua c tnh  bng
cng thc :

P = = RI2 = 

v hy cho bit n
v o ca cc i
lng c mt trong
cng thc trn.

U

R

2
Q

t

C5



I ii  - cng v cng sut ca ngun  in 

1 . Cng ca ngun in

bi 7,  ta  bit cc lc l bn trong ngun in thc hin
cng lm dch chuyn cc in tch  to ra s tch in khc
nhau  hai cc ca ngun in.  Kt qu l gia hai cc c mt
hiu in th v mt dng nng lng no  (chng hn nh
nng lng ho hc trong cc pin in ho) c bin i thnh
in nng d tr bn trong ngun in.  Khi to thnh mch in
kn,  ngun in thc hin cng khi di chuyn cc in tch t do
trong ton mch  to thnh dng in.  Khi ,  in nng c
chuyn ho thnh cc dng nng lng khc.

Theo nh lut bo ton nng lng, in nng tiu th trong
ton mch bng cng ca cc lc l bn trong ngun in. T
cng thc (7.3),  ta c cng thc tnh cng Ang ca ngun in
khi to thnh dng in c cng  I chy trong ton mch sau
mt khong thi gian t l :

(8.5)

2. Cng sut ca ngun in

Cng sut Png ca ngun in c trng cho tc  thc hin
cng ca ngun in  v c xc nh bng cng ca ngun
in thc hin trong mt n v thi gian.  Cng sut Png ny
cng chnh bng cng sut tiu th in nng ca ton mch.

(8.6)
Ang

Png = ------- =EI
t

A
ng

= qE =EIt

48

in nng tiu th ca mt on mch bng tch ca hiu in th gia hai  u on

mch vi  cng  dng in v thi  gian dng in chy qua on mch .

A = UIt

Cng sut in ca mt on mch bng tch ca hiu in th gia hai  u on

mch v cng  dng in chy qua on mch .

P = UI
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1 . in nng m mt on mch tiu th c o
bng cng do lc no thc hin ? Vit cng
thc tnh in nng tiu th v cng sut in
ca mt on mch khi  c dng in chy qua.

2. Hy nu  tn  mt dng c  hay mt thit b  in
cho mi  trng hp di  y :

a)  Khi  hot ng,  bin  i  in  nng thnh
nhit nng v nng lng  nh  sng.

b)  Khi  hot ng,  bin  i  ton  b in  nng
thnh  nhit nng.

c)  Khi  hot ng,  bin  i  in  nng thnh c
nng  v nhit nng.

d)  Khi  hot ng,  bin  i  in  nng thnh
nng  lng ho hc v nhit nng.

3.  Cng sut to nhit ca mt on  mch l g
v c tnh  bng  cng thc no ?

4. Cng ca ngun in c mi  l in h g vi  in
nng tiu th trong mch in kn ? Vit cng
thc tnh cng v cng sut ca ngun in.

5.  Chn cu  ng.

in  nng  tiu  th  c o bng

A.  vn  k.  B.  cng t in.
C.  ampe k. D.  tnh  in  k.

6. Cng  sut in  c o bng  n  v  no
sau  y ?

A.  Jun  (J). B.  Ot (W).

C.  Niutn (N).   D.  Culng  (C).

7. Tnh in  nng  tiu  th  v cng sut in  khi
dng in  c cng  1  A chy qua dy dn
trong 1  g i,  bit hiu  in  th gia hai  u  dy
dn ny l 6 V.

8. Trn  nhn  ca mt m in  c gh i    220 V 
1  000 W.

a)  Cho bit  ngha cc s ghi  trn  y.

b) S dng m in vi  hiu in th 220 V 

un si  2 lt nc t nhit  25oC.  Tnh thi
gian un nc,  bit hiu sut ca m l 90% v
nhit dung ring ca nc l 4 1 90 J/(kg.K).

9.  Mt ngun in  c sut in  ng  1 2 V.  Khi
mc ngun in  ny vi  mt bng  n 
thnh mch in  kn  th n cung  cp mt dng
in  c cng  0,8 A.  Tnh  cng ca ngun
in  ny sn  ra trong thi  g ian  1 5 pht v tnh
cng sut ca ngun in  khi  .

Cng sut to nhit  vt dn khi  c dng in chy qua c xc nh bng nhit

lng to ra  vt dn  trong mt n v  thi  gian. 

P = RI2 =

Cng ca ngun in bng in nng tiu th trong ton mch.

Ang = EIt

Cng sut ca ngun in bng cng sut tiu th in nng ca ton mch. 

Png =EI

U

R

2



Ton mch l mch in kn n gin nht c s
 nh Hnh 9.1 ,  trong  ngun in c sut in
ngE v in tr trong r,  cn RN l in tr tng
ng ca mch ngoi bao gm cc vt dn ni lin
hai cc ca ngun in.  nh lut m i vi ton
mch biu th mi lin h gia cng  dng in
I chy trong mch in kn ni trn vi sut in
ngE ca ngun in v vi in tr ton phn
RN + r ca mch in kn ny.

i  -  th nghim

Mc mch in nh s  Hnh 9.2,  trong 
ampe k (c in tr rt nh) o cng  I ca
dng in chy trong mch in kn,  vn k (c
in tr rt ln) o hiu in th mch ngoi UN v
bin tr cho php thay i in tr mch ngoi.  Th
nghim c tin hnh vi mch in ny cho cc
gi tr o I v UN nh Bng 9.1  v c th hin
trn  th Hnh 9.3.

Bng 9.1

I (A) 0 0,1 0 0,1 5 0,20 0,25 0,30 0,35 0,40

U (V) 3,05 2,90 2,80 2,75 2,70 2,55 2,50 2,40
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nh lut m i vi ton mch
Nh  bit,  khi  pin  L-clan-s (pin  thng dng)  c s dng mt thi  gian  di  th in  tr
trong ca pin  tng ln  ng k v dng in  m pin  sinh  ra trong mch  in  kn  tr nn  kh
nh.  Vy cng  dng in  chy trong mch  in  kn  c mi  quan  h nh th no vi  in
tr trong ca ngun  in  cng nh vi  cc yu  t khc ca mch  in  ?  Bi  hc ny s ch ra
mi  quan  h .

9

Hnh 9.1

Hnh 9.2

Hnh 9.3



ii  - nh lut m i  vi  ton mch

Th nghim trn y v nhiu th nghim khc
cho kt qu tng t.  T  th Hnh 9.3,  c th vit
h thc lin h gia hiu in th mch ngoi UN
v cng  dng in chy qua mch in kn l :

UN = U0  aI =E  aI (9.1 )

trong , a l h s t l dng v U0 l gi tr ln nht
ca hiu in th mch ngoi v nh  nu  bi 7,
n ng bng sut in ng ca ngun in.  

 tm hiu  ngha ca h s a trong h thc
(9.1 ),  ta hy xt mch in kn c s  Hnh 9.2.
p dng nh lut m cho mch ngoi ch cha

in tr tng ng RN,  ta c :

UN = UAB = IRN (9.2)

Tch ca cng  dng in v in tr c
gi l  gim in th, do ,  tch IRN cn c
gi l  gim in th mch ngoi.  

T cc h thc (9.1 )  v (9.2),  ta c :

E = UN + aI = I(RN + a)

iu ny cho thy a cng c n v ca in tr.
i vi ton mch, RN l in tr tng ng ca
mch ngoi,  nn a chnh l in tr trong r ca
ngun in.  Do  :

(9.3)

Nh vy, sut in ng ca ngun in c gi
tr bng tng cc  gim in th  mch ngoi
v mch trong.

T h thc (9.3),  suy ra :

UN = IRN = E Ir (9.4)

v (9.5)

C2

I =
R + rN

E

E = I(R
N
+ r)  = IR

N
+ Ir

C1
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Trong th nghim  trn,
mch in  phi  nh th no 
cng  dng in   I = 0 v
tng ng U = U0 ?

Ti  sao khi   U0 c gi tr  ln

nht v bng sut in  ng E

ca ngun in  :  U0 =E ?

C1

T h thc (9.4),  hy cho
bit trong nhng trng hp no
th hiu  in  th UAB gia hai  cc

ca ngun in  bng sut in
ngE ca n ?

C2



Tng RN + r l tng in tr tng ng RN ca
mch ngoi v in tr trong r ca ngun in,
c gi l in tr ton phn ca mch in kn.

H thc (9.5)  biu th nh lut m i vi ton
mch v c pht biu nh sau :

Cng  dng in chy trong mch in
kn t l thun vi sut in ng ca ngun
in v t l nghch vi in tr ton phn ca
mch .  

i ii  - nhn xt

1 . Hin tng on mch

T h thc (9.5) ta thy, cng  dng in chy
trong mch in kn t gi tr ln nht khi in tr
RN ca mch ngoi khng ng k (RN = 0),
ngha l khi ni hai cc ca ngun in bng dy
dn c in tr rt nh.  Khi  ta ni rng ngun
in b on mch v 

(9.6)

Pin L-clan-s c in tr trong kh ln (khong
vi m) nn khi b on mch, dng in chy qua
pin khng qu ln,  nhng s lm hng pin nu 
on mch trong thi gian di.

Acquy ch c in tr trong kh nh, vo khong
vi phn trm m, nn khi b on mch lu,  dng
in chy qua acquy c hng trm ampe s lm
hng acquy.  Chng hn acquy ca xe my hay  t,
b on mch khi khi ng hoc khi bp ci.  Do
,  s dng acquy bn lu th ch c n cng
tc khi ng hoc bp ci mi ln trong khong
vi giy v khng qu hai,  ba ln.  C4

I =
r

E

C3
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Mt pin c s ghi  trn v l
1 ,5 V v c in tr trong l 1 ,0 .
Mc mt bng n c in  tr
R = 4,0 vo hai  cc ca pin
ny  thnh mch in  kn.
Tnh cng  dng in  chy
qua n  khi   v hiu  in  th
gia hai  u  ca n.

C3

Hy cho bit v sao s rt
nguy him nu hin  tng on
mch xy ra i  vi  mng in  
gia nh.  Bin  php no c s
dng  trnh  khng xy ra hin
tng ny ?

C4
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2. nh lut m i vi  ton mch v nh lut bo ton
v chuyn ho nng lng

Theo cng thc (8.5),  cng ca ngun in sn ra trong mch
in kn khi dng in khng i c cng  I chy qua trong
thi gian t l :

(9.7)

Trong thi gian , theo nh lut Jun  Len-x, nhit lng
to ra  mch ngoi v mch trong l :

(9.8)

Theo nh lut bo ton v chuyn ho nng lng th A = Q,
do , t cc cng thc (9.7) v (9.8), suy ra cc h thc (9.3) v
(9.5) biu th nh lut m i vi ton mch  thu c  trn :

E = I(RN + r) v I =

Nh vy, nh lut m i vi ton mch hon ton ph hp
vi nh lut bo ton v chuyn ho nng lng.

3. Hiu sut ca ngun in

Cc h thc (9.7) v (9.8) cho thy rng, cng ca ngun in
bng tng in nng tiu th  mch ngoi v  mch trong, trong
 in nng tiu th  mch ngoi l in nng tiu th c ch.
T , ta c cng thc tnh hiu sut H ca ngun in l :  

(9.9)

C5

U It UA
H =

A It
= =

E E

c ch N N

E

R + rN

Q = (RN + r)I2t

A =EIt

T cng thc
(9.9),  hy chng t
rng,  trong trng
hp mch  ngoi
ch gm in  tr
RN th   h iu  sut

ca ngun in  c
in  tr trong  r

c tnh  bng
cng thc :

H =
N

N

R

R + r

C5

nh lut m i vi  ton mch :

Cng  dng in chy trong mch in kn  t l thun vi  sut in ng ca
ngun in v t l nghch vi  in tr ton phn ca mch .

=
R +r

E

N
I
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Cu hi  v bi  tp

Tch ca cng  dng in chy qua mt on mch v in tr ca n c gi  l
 gim in th trn on mch . Sut in ng ca ngun in c gi tr  bng
tng cc  gim in th  mch ngoi v mch trong.

E= IRN + Ir

Hin tng on mch xy ra khi  ni  hai  cc ca mt ngun in ch bng dy dn c
in tr rt nh. Khi  on mch, dng in chy qua mch c cng  ln v c hi.

nh lut m i vi ton mch hon ton ph hp vi  nh lut bo ton v chuyn
ho nng lng.

1 .  nh lut m i  vi  ton mch   cp ti  loi
mch in  kn  no ?  Pht biu  nh  lut v
vit h thc biu  th  nh  lut .

2.   gim in  th trn  mt on mch l g ?
Pht biu mi  quan h gia sut in ng ca
ngun in v cc  gim in th ca cc
on mch trong mch in kn.

3. Hin tng on  mch xy ra khi  no v c
th gy ra nhng tc hi  g ?  C cch no 
trnh c hin  tng ny ?

4.  Trong mch  in  kn,  hiu  in  th mch
ngoi  UN ph thuc nh th no vo in  tr

RN ca mch ngoi  ?

A.  UN tng khi  RN tng.

B.  UN tng khi  RN gim.

C.  UN khng ph  thuc vo RN .

D.  UN lc u  gim,  sau   tng  dn khi  RN
tng dn  t 0 ti  v cng.

5. Mc mt in  tr 1 4  vo hai  cc ca mt
ngun in  c in  tr trong  l 1   th h iu
in  th gia hai  cc ca ngun l 8,4 V.

a)  Tnh  cng  dng in  chy trong mch
v sut in  ng  ca ngun in.

b)  Tnh  cng sut mch ngoi  v cng  sut
ca ngun in  khi  .

6. in tr trong ca mt acquy l 0,06  v trn
v ca n c ghi  1 2 V.  Mc vo hai  cc ca
acquy ny mt bng n c ghi  1 2 V 5 W.

a)  Hy chng t rng bng n  khi   gn
nh sng  bnh  thng v tnh  cng sut tiu
th  in  thc t ca bng n khi  .

b)  Tnh  hiu  sut ca ngun in  trong  trng
hp ny.

7.  Ngun in  c sut in  ng l 3 V v c
in  tr trong l 2  .  Mc song song hai  bng
n nh nhau c cng in  tr l 6  vo hai
cc ca ngun  in  ny.  

a) Tnh cng sut tiu th in ca mi bng n.

b) Nu tho b mt bng n th bng n cn
li  sng mnh hn hay yu hn so vi trc  ?
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i  - on mch cha ngun in (ngun
pht in)

on mch AErRB cha ngun in l mt phn
ca mch in kn n gin (Hnh 10.1 )  hc 
bi 9.  bi ,  ta  c h thc lin h gia sut
in ngE vi cng  dng in I v cc in
tr r,  R,  R1  i vi mch in kn ny.  

C th hnh dung mch in kn ny gm hai
on mch nh Hnh 10.2a,b.

i vi on mch Hnh 10.2b ch cha in tr,
nh lut m  hc  THCS cho ta h thc lin h
gia hiu in th UAB,  cng  dng in I v
in tr R1 .  

i vi on mch c cha ngun in (ngun
pht) dng in c chiu i ra t cc dng v i
ti cc m (Hnh 10.2a).  Tng t h thc (9.4)  
bi trc,  ta c h thc lin h gia hiu in th
UAB,  cng  dng in I v cc in tr r,  R :

UAB =E  I(r + R) (10.1 )

hay (10.2)

trong  RAB = r + R l in tr tng cng ca on
mch ny.  Cc h thc (10.1 )  v (10.2) biu th cc
mi quan h gia hiu in th v cng  dng
in i vi on mch c cha ngun pht.

=

E EU U
I =

r + R R
AB AB

AB

C2

C1

ghp cc ngun in thnh b

Khi  gii  cc bi  tp v b ngun in,  ta thng gp cc on mch cha ngun in.  V vy,
trc khi  hc v b ngun in,  ta hy tm hiu  mi  quan h gia hiu  in th v cng  dng
in trong on mch cha ngun in.

10

Hnh 10.1

Hnh 10.2

Hy vit h thc l in  h gia

sut in  ngE vi  cng 

dng in  I v cc in  tr r,  R,
R1 ca mch in  kn.

C1

Hy vit h thc l in  h gia
hiu  in  th UAB,  cng 

dng in  I v in  tr R1 i  vi

on mch Hnh  1 0.2b.

C2

a)

b)



Cn lu  chiu tnh hiu in th UAB l t A ti
B :  Nu i theo chiu ny m gp cc dng ca
ngun in trc th sut in ng E c ly vi
gi tr dng,  dng in c chiu t B ti A ngc
vi chiu tnh hiu in th th tng  gim in
th I(r + R) c ly vi gi tr m.

ii  - ghp cc ngun in thnh b

C th ghp cc ngun in thnh b (b ngun
in) theo mt trong cc cch di y.

1 . B ngun ni  tip  

B ngun ni tip l b ngun gm cc ngun
in (E1 ,  r1),  (E2,  r2),. . . ,  (En,  rn)  c ghp ni tip
vi nhau, trong  cc m ca ngun in trc
c ni bng dy dn vi cc dng ca ngun
in tip sau  thnh mt dy lin tip nh s 
Hnh 10.3a hoc 10.3b.  Nh vy,  u A l cc
dng v u B l cc m ca b ngun.

V hiu in th gia hai cc A,  B ca b ngun
khi mch h c tr s bng sut in ng ca n v
p dng mi quan h gia hiu in th v cng
 dng in i vi on mch cha cc ngun
in, ta thu c cng thc tnh sut in ngEb
ca b ngun ghp ni tip nh sau :

Ta c  UAB = UAM + UMN + . . .  + UQB,  do  :

(10.3)

Sut in ng ca b ngun ghp ni tip
bng tng cc sut in ng ca cc ngun c
trong b.

E
b
=E

1
+E

2
+...+E

n

C3
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Hy vit h thc tnh  UBA i

vi  on mch Hnh  1 0.2a v
tnh  hiu  in  th ny khi  cho

bitE = 6 V ;  I = 0,5 A ;  r = 0,3 

v R = 5,7 .

C3

Hnh 10.3

a)

b)



in tr trong r
b
ca b ngun in ghp ni

tip bng tng cc in tr trong ca cc ngun
c trong b.

(10.4)

Trong trng hp ring, nu n ngun in c
cng sut in ng E v in tr trong r c
ghp ni tip th b ngun ny c sut in ng v
in tr trong l :

(10.5)

2. B ngun song song 

B ngun song song l b ngun gm n ngun
in ging nhau c ghp song song vi nhau,
trong  ni cc dng ca cc ngun vo cng
mt im A v ni cc m ca cc ngun vo cng
im B nh s  Hnh 10.4.  in th ca im A
ln hn in th ca im B nn A l cc dng v
B l cc m ca b ngun.

Khi mch ngoi h,  hiu in th UAB bng sut
in ng ca mi ngun v bng sut in ng
ca b ngun, cn in tr trong ca b ngun l
in tr tng ng ca n in tr r mc song
song.  Do  :

(10.6)

3.  B ngun hn hp i xng 

B ngun hn hp i xng l b ngun gm n
dy ghp song song vi nhau, mi dy gm m ngun
in ging nhau ghp ni tip nh s  Hnh 10.5.
T cng thc (10.5) v (10.6), ta c cng thc tnh
sut in ng v in tr trong ca b ngun ghp
hn hp i xng cc ngun ging nhau c cng sut
in ng E v in tr trong r l :

(10.7)
mr

E
b
= mE ;  r

b
= -------

n

r
E

b
= E ;  r

b
= ---
n

E
b
= nE v    r

b
= nr

rb = r
1
+ r

2
+ ...  + r

n

57

Hnh 10.4

Hnh 10.5
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Cu hi  v bi  tp

1 . Dng in  chy qua on mch cha ngun
in  c chiu  nh th no ?

2.  Trnh  by cc mi  quan h i  vi  on mch
cha ngun in.

3. Trnh  by cch  ghp cc ngun in  thnh b
ngun ni  tip v thnh b ngun song song.
Trong tng  trng hp,  hy vit cng  thc tnh
sut in  ng ca b ngun v in  tr trong
ca n.

4. Mt acquy c sut in  ng  v in  tr trong
lE= 6 V v r = 0,6 .  S dng  acquy ny 
thp sng  bng  n  c ghi  6  V 3 W.  Tnh
cng  dng in  chy trong  mch v hiu
in  th gia hai  cc ca acquy khi .

5. Hai  ngun  in  c
sut in ng v in
tr trong ln  lt l
E1 = 4,5 V ;  r1 = 3  ;

E2 = 3 V ; r2 = 2 .  

Mc hai  ngun in  thnh mch in  kn
nh s  Hnh  1 0.6.  Tnh cng  dng in
chy trong mch  v hiu  in  th UAB.

6. Trong mch in  c s  nh Hnh  1 0.7,  hai
pin  c cng  sut in
ngE = 1 ,5 V v in
tr trong  r =  1  .

Hai  bng  n  ging
nhau cng c s ghi trn
n l 3 V 0,75 W.
Cho rng in  tr ca
cc n  khng  thay
i  theo nhit .

a) Cc n c sng bnh
thng khng ? V sao ?

b)  Tnh  hiu  sut ca b ngun.

c)  Tnh  hiu  in  th gia hai  cc ca mi  pin.

d)  Nu tho bt mt n th n  cn li  c
cng sut tiu  th  in  nng l bao nhiu  ?

i vi  on mch c cha ngun in (ngun pht), dng in c chiu i  ra t cc
dng v i  ti  cc m. Hiu in th UAB gia hai  u A v B ca on mch, trong 
u A ni vi  cc dng ca ngun in : UAB =E I(r + R).

Sut in ng ca b ngun ni tip bng tng cc sut in ng ca cc ngun
in c trong b : 

Eb = E1 + E2 +...+ En

in tr trong rb ca b ngun ni  tip bng tng cc in tr trong ca cc ngun c
trong b : 

rb = r1 + r2 + .. .  + rn

Ghp song song n ngun in c cng sut in ng E v in tr trong r to thnh

b ngun song song c sut in ng Eb = E v in tr trong rb = .
r

n

Hnh 10.6

Hnh 10.7
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I  - nhng lu  trong phng php gii

1 . Ton mch l mch in gm mt ngun in c
sut in ngE v in tr trong r,  hoc gm nhiu
ngun in c ghp thnh b ngun c sut in
ngEb,  in tr trong rb v mch ngoi gm cc
in tr.  Cn phi nhn dng loi b ngun v p
dng cng thc tng ng  tnh sut in ng v
in tr trong ca b ngun.

2. Mch ngoi ca ton mch c th l cc in tr
hoc cc vt dn c coi nh cc in tr (v d
nh cc bng n vi dy tc nng sng) ni lin
hai cc ca ngun in.  Cn phi nhn dng v
phn tch xem cc in tr ny c mc vi nhau
nh th no (ni tip hay song song).  T  p dng
nh lut m i vi tng loi on mch tng
ng cng nh tnh in tr tng ng ca mi
on mch v ca mch ngoi.

;  

3. p dng nh lut m i vi ton mch  tnh
cng  dng in mch chnh, sut in ng ca
ngun in hay ca b ngun, hiu in th mch
ngoi,  cng v cng sut ca ngun in,  in nng
tiu th ca mt on mch,  m  bi yu cu.

4. Cc cng thc cn s dng :

I = ;E = I(RN +r)  ;  U = IRN = E  Ir ;

Ang = EIt ;  Png = EI ;  A = UIt ;  P= UI.

R + rN

E

C2C1

Phng php giI  mt s
bI  ton v ton mch1 1

a)  Hy cho bit cng 
dng in  chy qua on mch
gm cc in  tr mc ni  tip c
c im g.

b)  Vit cng thc tnh  in  tr
tng ng ca on mch
gm cc in  tr R1 ,  R2 v R3

mc ni  tip.

c)  H iu  in  th U1 ,  U2 v U3

gia hai  u  cc in  tr R1 ,  R2

v R3 mc ni  tip c mi  quan

h nh th no ?

C1

a)  Hy cho bit hiu  in
th gia hai  u  cc in  tr R1 ,

R2 v R3 mc song song c c

im g.

b)  Cng  dng in  I chy
qua mch chnh v I1 ,  I2,  I3 chy

qua cc mch r ca mt on
mch gm cc in  tr R1 ,  R2,

R3 mc song song c mi  quan

h nh th no ?

c)  Vit cng  thc tnh  in  tr
tng  ng ca on mch
gm cc in  R1 ,  R2 v R3 mc

song song.

C2



II  - bI  tp v d

Bi tp 1

Mt mch in c s  nh Hnh 11 .1 ,  trong 
ngun in c sut in ng E = 6 V v c in
tr trong r = 2 ,  cc in tr R1 = 5  ,  R2 = 10 
v R3 = 3  .  

a)  Tnh in tr RN ca mch ngoi.

b)  Tnh cng  dng in I chy qua ngun in
v hiu in th mch ngoi U.

c)  Tnh hiu in th U1 gia hai u in tr R1 .

Hng dn gii

a) 

in tr mch ngoi l RN = 18  .

b)  p dng nh lut m cho ton mch,  tnh
c dng in mch chnh chy qua ngun in
l I = 0,3  A.

T  tnh c hiu in th mch ngoi l
U = 5,4 V.

c)  p dng nh lut m, tnh c l U1 = 1 ,5  V.

Bi tp 2 

Mt mch in c s  nh Hnh 11 .2,  trong
 ngun in c sut in ngE = 1 2,5  V v c
in tr trong r = 0,4  ;  bng n 1 c ghi s
12 V  6 W ;  bng n 2 loi 6 V  4,5  W ;  Rb
l mt bin tr.

a)  Chng t rng khi iu chnh bin tr Rb c tr s
l 8   th cc n 1 v 2 sng bnh thng.  

b)  Tnh cng sut Png v hiu sut H ca ngun
in khi .

Hng dn gii

a) C4

C3

60

Hnh 11.1

Hnh 11.2

Hy phn tch v cho bit cc
in tr mch ngoi  ca mch
in c s  nh Hnh 11 .1  c
mc vi  nhau nh th no.  T 
nu  cch  tnh  in  tr tng
ng ca mch ngoi  ny.

C3

Nhn dng cc n 1 ,  2

v bin tr Rb c mc vi

nhau nh th no  mch ngoi
ca mch in  kn  cho.  

C4



 cc n sng bnh thng th hiu in th
mch ngoi phi l U = 12 V.  p dng nh lut
m, ta tm c dng in chy qua ngun in c
cng  I = 1 ,25  A.

;  

T  suy ra dng in chy qua mi n c
cng  ng bng cng  nh mc I1 = 0,5 A ;
I2 = 0,75  A.  Vy cc n sng bnh thng.

b) 

Cng sut ca ngun in khi  lPng = 15,625 W.

Hiu sut l H = 0,96 = 96%.  

Bi tp 3  

C tm ngun in cng loi vi cng sut in
ngE = 1 ,5 V v in tr trong r = 1  .  Mc cc
ngun ny thnh b ngun hn hp i xng gm hai
dy song song  thp sng bng n loi 6 V  6 W.
Coi rng bng n c in tr nh khi sng bnh thng.

a) V s  mch in kn gm b ngun v bng
n mch ngoi.

b)  Tnh cng  I ca dng in thc s chy qua
bng n v cng sut inP ca bng n khi .  

c)  Tnh cng sutPb ca b ngun, cng sutPi
ca mi ngun trong b ngun v hiu in th Ui
gia hai cc ca mi ngun .

Hng dn gii

a) V s  mch in nh  bi yu cu.

b) 

p dng nh lut m cho ton mch, ta tnh
c :  I = 0,75  A ;P = 3,375 W.

c) 

p dng cc cng thc ph hp, tnh c :

Pb = 4,5  W ;

Pi = 0,5625 W ;  Ui = 1 ,125 V.

C9

C8

C7

C6C5  
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Tnh  cng  nh  mc I1 ,

I2 ca dng in  chy qua mi

n  kh i  cc n  sng  bnh
thng.

Tnh in  tr R1 v R2 tng

ng ca cc n khi  sng bnh
thng.

Vit cng thc tnh  cng
sutPng v hiu  sut H ca

ngun in.

C7

C6

C5

Tnh sut in  ngEb v rb
ca b ngun nh  bi   cho.

Vit cc cng thc tnh  Pb,

Pi v Ui theo nh  bi   nu.

C9

C8
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Cu hi  v bi  tp

1 . Cho mch in  c s  nh Hnh  1 1 .3,  trong
 ngun  in  c sut in  ngE = 6 V v
c in  tr trong khng ng k.  Cc in  tr 
R1 = R2 = 30 ;  R3 = 7,5 .

a)  Tnh  in  tr tng  ng  RN ca

mch  ngoi .

b)  Tnh  cng  dng  in  chy qua mi  in
tr mch ngoi.

2.  Cho mch in  c s  nh Hnh  1 1 .4,  trong
 cc acquy c sut in  ng  E1 = 1 2 V ;  

E2 = 6 V v c in  tr trong khng  ng k.

Cc in  tr R1 = 4 ;  R2 = 8 .

a)  Tnh  cng  dng
in  chy trong mch.

b) Tnh cng sut tiu th
in ca mi  in tr.

c)  Tnh  cng  sut ca
mi  acquy v nng
lng  m mi  acquy
cung cp trong 5 pht.

3*. Cho mch  in  c s  nh Hnh  1 1 .5,  trong
 ngun in  c sut  in  ng E= 1 2 V v
in  tr trong r = 1 ,1  ;  in  tr R = 0,1  .

a)  in  tr x phi  c tr  s l bao nhiu  
cng sut tiu  th   mch ngoi  l ln  nht ?

b)  in  tr x phi  c tr  s l bao nhiu  
cng sut tiu  th   in  tr ny l ln  nht ?
Tnh  cng sut ln  nht .

Hnh 11.3

Hnh 11.4

Hnh 11.5
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I  - Mc ch th nghim

1 . p dng h thc hiu in th ca on mch
cha ngun in v nh lut m i vi ton mch
 xc nh sut in ng v in tr trong ca
mt pin in ho.

2. S dng cc ng h o in a nng hin s
(Digital Multimeter)   o hiu in th v cng
 dng in trong cc mch in.

II  - Dng c th nghim

B thit b th nghim Xc nh sut in ng
v in tr trong ca mt pin in ho c b tr
nh Hnh 12.1 .

Thc hnh  : xc nh sut in
ng v in tr trong ca
mt pin in ho

Pin  in  ho lun c in  tr trong r khc 0.  Khi  c dng in  I chy qua pin  th hiu  in  th
U gia hai  cc ca pin ny bao gi cng nh hn sut in ngE ca pin.  Hn na,  nu cng
 dng in I ln th pin  in ho s b  phn cc mnh (do cht kh cc tc dng khng kp) nn
in tr trong r ca pin s tng.  Khi  ,  hiu in th U gia hai  cc ca pin in ho cng nh so
vi  sut in ngE ca pin,  ng thi  gi tr  ca cng  dng in I chy qua pin khng n
nh.  Vy ta phi  la chn phng php v cc dng c o nh th no  c th xc nh c
gi tr  ca sut in ngE v in tr trong r ca pin in ho ?

12

Hnh 12.1



1 . Pin in ho (loi pin Con th).  

2. Bin tr nm xoay R (loi 10   10).

3. ng h o in a nng hin s (DT-830B)
dng lm chc nng miliampe k mt chiu A.

4. ng h o in a nng hin s (DT-830B)
dng lm chc nng vn k mt chiu V.

5. in tr bo v R0.

6. B dy dn ni mch in c hai u phch cm.

7. Kho ng ngt in K.

III  - C s l thuyt 

Xt mch in kn gm mt pin in ho c sut
in ngEv in tr trong rmc ni tip vi in
tr bo v R0,  miliampe k A v bin tr nm xoay
R (Hnh 12.2).  

p dng h thc (10.1 )  i vi hiu in th ca
on mch MN cha ngun in,  ta c th vit :

UMN = U =E  I(R0 + r) (12.1 )

Mun xc nh gi tr ca sut in ngE v
in tr trong r ca ngun in,  ta phi mc vn k
V vo hai u on mch MN  o hiu in th
U (Hnh 12.3).  Nhng nu vn k V c in tr
khng ln,  th khi mc n vo hai u on mch
MN,  cng  dng in I chy trong on mch s
tng ln v hiu in th U s b gim nh so vi
gi tr cn o.

 khc phc kh khn trn, ngi ta dng vn k
hin s V c in tr trong ln (c mgam) sao cho
khi mc n vo hai u on mch MN,  th cng 
dng in I trong on mch khng b thay i (do
cng  dng in chy qua vn k V c cng 
rt nh, c th b qua).  Nh vy, ta c th mc vn k
hin s V vo hai u ca mt on mch bt k trong
mch kn m khng lm nh hng n cng 
dng in v hiu in th ca on mch .  

C2

C1

64

Hy ni  r chc nng hot
ng ca mil iampe k A,  bin  tr
R,  v in  tr bo v R0 mc

trong mch in  trn  Hnh  1 2.2.

C1

Hnh 12.2

Hnh 12.3

Ti sao khi mc mt vn k V
c in tr khng ln vo hai u
on mch MN th cng  dng
in I trong on mch li  tng ln
v hiu in th U gia hai u
on mch ny li  gim nh ?

C2



Hn na, cn phi chn gi tr thch hp ca
in tr R0  dng in chy qua pin in ho c
cng   nh, sao cho cht xi ho c th kh
kp s phn cc ca pin.  Khi ,  gi tr in tr
trong r hu nh khng b thay i.

Nu thay hiu in th U = I(R + RA)  i vi
on mch MN cha cc in tr R ca bin tr v
RA ca miliampe k A vo h thc (12.1 ),  ta s nhn
c h thc ca nh lut m i vi ton mch
c dng :

E
I = ----------------------------------- (12.2)

R + RA + R0 + r

IV - Gii  thiu dng c o  

1 . ng h o in a nng hin s 

ng h o in a nng hin s DT-830B
(Hnh 12.4) l dng c o in hin i,  gm 2000
im o c th hin th bng 4 ch s t 0000 n
1999 nh cc tinh th lng (LCD).  mt sau,  bn
trong ng h c mt pin 9 V cp in cho ng h
hot ng v mt cu ch bo v 0,2 A.

Loi ng h ny c nhiu thang o ng vi cc
chc nng khc nhau nh :  o in p mt chiu
(DCV), o in p xoay chiu (ACV), o cng 
dng in mt chiu (DCA), o in tr (),. . .

2. Nhng im cn ch  thc hin

a) Khi s dng ng h DT-830B, ta vn nm xoay
ca n n v tr tng ng vi chc nng v thang o
cn chn.  Sau  ni cc cc ca ng h vo mch
in.  Gt nm bt  tt (ON  OFF) sang v tr  ON
 cc ch s hin th trn mn hnh ca n.

b) Nu cha bit r gi tr gii hn ca i lng
cn o, ta phi chn thang o c gi tr ln nht ph
hp vi chc nng  chn.
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Hnh 12.4



c) Khng o cng  dng in v hiu in th
vt qu gii hn thang o  chn.

d) Khng chuyn i chc nng thang o ca ng
h khi ang c dng in chy qua n.

e)  Khng dng nhm thang o cng  dng in
 o hiu in th.  

f)  Khi thc hin xong cc php o, phi gt nm 
bt  tt ca ng h v v tr OFF  tt in
trong ng h.

g) Phi thay pin 9 V bn trong ng h khi  gc 

trn bn tri mn hnh ca n hin th k hiu .

h) Phi tho pin 9 V ny ra khi ng h nu trong
thi gian di (khong vi thng) khng s dng n.   

V - Tin hnh th nghim 

1 . Mc pin in hoE vo mch in Hnh 12.3,
trong  chn in tr R0  20   cng  dng
in chy qua pin in ho khng vt qu 100 mA
v ch  t ng :

 Kho K  v tr ngt in (OFF) ;

 Bin tr R  v tr 100  ;

 Miliampe k hin s A  v tr DCA 200m, cc
dng (+)  l l cm VmA, cc m ()  l l cm
COM ;

 Vn k hin s V  v tr DCV 20,  cc (+)  l l
cm VmA, cc ()  l l cm COM.

2. Gt nm bt  tt ca miliampe k A v ca vn
k V sang v tr ON.  ng kho K.  Ghi gi tr n
nh ca cng  dng in I trn miliampe k A
v ca hiu in th U trn vn k V vo Bng thc
hnh 12.1 .  C4
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Trong mch in  Hnh  1 2.3,
nu  bin tr R h mch,  th s
ch ca vn k V s bng bao
nhiu ? S ch ny c ng bng
gi tr  sut in ngE ca pin
in ho mc trong mch in
khng ?

C4

Ti  sao khng c php
dng nhm thang o cng 
dng in  ca ng h o in
a nng hin  s  o hiu  in
th trong mch in  ?

C3



3. Thc hin li ng tc (2)  nu trn ng vi mi

gi tr in tr ca bin tr R,  bng cch vn nm

xoay ca n sang v tr tip sau  gim dn in tr

ca bin tr R t 100  xung ti 30 ,  mi ln

gim 10 .

4. Dng vn k hin s t  v tr thang o DCV

2000m, ln lt mc song song vi in tr R0 v RA
trong mch in Hnh 12.2  o hiu in th U
 hai u mi in tr ng vi cng  dng 

in I chy qua cc in tr.  T  suy ra gi tr ca

R0 v RA theo cng thc : Ghi cc gi tr

ca R0 v RA vo Bng thc hnh 12.1 .

5. Xc nh gi tr sut in ngE v in tr

trong r ca pin in ho theo mt trong hai phng

n sau y :

Phng n th nht

Cn c cc gi tr tng ng ca I v U trong

Bng thc hnh 12.1  :

a)  V  th U = f(I)  biu din s ph thuc ca

hiu in th U ca on mch MN cha ngun

in vo cng  dng in I trong on mch

(Hnh 12.5)  nghim li h thc (12.1 ).  

b)  Xc nh to  U0 v Im ca cc im ti 
ng ko di ca  th U = f(I)  ct trc tung v
trc honh :  

I = 0  U0 = E (12.3)

U = 0  Im = (12.4)

T (12.3) v (12.4), suy ra gi tr sut in ng

E v in tr trong r ca pin in ho.

E

R + r0

C5

.R =
U

I

'
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Phi  v ng biu  din  ca
 th  U = f(I)  nh th no 
ph hp vi  php tnh  gi tr
trung bnh  (thng k)  i  vi  cc
gi tr  I v U ghi  c trong Bng
thc hnh 1 2.1  ?

C5

Hnh 12.5
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Phng n th hai

C th vit h thc (12.2) di dng :

(R + RA + R0 + r)

hay y = (x + b) (12.5)

vi  y = ;  x = R ;  b = RA + R0 + r.

Cn c cc gi tr tng ng ca R v I trong

Bng thc hnh 12.1  :

a)  Tnh cc gi tr tng ng ca y v x.

b)  V  th y = f(x)  biu din gin tip s ph thuc

ca cng  dng in I trong mch kn vo in

tr ca bin tr R (Hnh 12.6)  nghim li nh

lut m i vi ton mch theo h thc (12.2).

c)  Xc nh to  y0 v xm ca cc im ti 

ng ko di ca  th y = f(x)  ct trc tung v

trc honh :  

y = 0  xm =  b (12.6)

x = 0  y0 = (12.7)

T (12.6) v (12.7), suy ra gi tr sut in ng

E v in tr trong r ca pin in ho.

E

b

I

1

E

1

=

EI

1 1

Hnh 12.6
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Phng n th nht

a) V  th U = f(I)  trn giy k  vung (kh A4) vi t xch thch hp, hoc v trn
my vi tnh,  trong Microsoft Excel.

b)  Nhn xt v kt lun :

Dng ca  th U = f(I)  c ging vi Hnh 12.5  khng.

H thc (12.1 )  i vi on mch cha ngun in c c nghim ng khng.

c) Xc nh to  U0 v Im ca cc im ti  ng ko di ca  th U = f(I)  ct
trc tung v trc honh :

I = 0  U0 = E = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (V)

U = 0  Im = = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (A)

T  suy ra :  E = . . . . . . . . . . . . . . . . (V) ;  r = . . . . . . . . . . . . . . . . ()

E

R + r0

Bo co thc hnh

x = R () I (1 0 3A) U (V) y = (A 1 )I
1

1 00

90

80

70

60

50

40

30

H v tn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lp . . . . . . . . . . . . . . . . . . T . . . . . . . . . . . . . . .

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

2. Bng thc hnh 1 2.1   

Gi tr  :  R0 = . . . . .  ()  ;  RA = . . . . .  ()



Phng n th hai

a) Tnh cc gi tr tng ng ca y v x trong Bng thc hnh 12.1 .

b)  V  th y = f(x)  trn giy k  vung (kh A4) vi t xch thch hp, hoc v trn
my vi tnh,  trong Microsoft Excel.

c) Nhn xt v kt lun :

 Dng ca  th y = f(x)  c ging vi Hnh 12.6 khng.

 nh lut m i vi ton mch (h thc (12.2))  c c nghim ng khng.

d) Xc nh to  xm v y0 ca cc im ti  ng ko di ca  th y = f(x)  ct
trc tung v trc honh :

y = 0  xm =  b =  (RA + R0 + r) = . . . . . . . . . . . . . . . . ()

x = 0  y0 = = . . . . . . . . . . . . . . . . (/V)

T  suy ra :  E = . . . . . . . . . . . . . . . . (V) ;  r = . . . . . . . . . . . . . . . . ()

E

b

70

1 . V mch in v m t phng php xc nh
sut in ng v in tr trong ca pin in ho
theo phng n th nht ca th nghim ny.  

2. V mch in v m t phng php xc nh
sut in ng v in tr trong ca pin in ho
theo phng n th hai trong th nghim ny.

3.  Mun s dng  ng  h o in  a nng hin
s lm chc nng  mil iampe k hoc vn  k
mt chiu,  ta phi  lm nh th no ?  

Nu  nhng im cn ch   thc hin  khi  s
dng  ng h ny.

4. Ti  sao c th mc ni  tip vn k vi  pin  in
ho thnh mch kn   o hiu  in  th U
gia hai  cc ca pin,  nhng khng c mc
ni  tip mil iampe k vi  pin  ny thnh mch
kn   o cng  dng  in  chy qua pin  ?

5. Ti  sao cn  phi  mc thm in  tr bo v R0

ni  tip vi  pin  in  ho trong  mch in  ?

6.  Vi  cc dng c  th nghim  cho trong bi
ny,  ta c th tin hnh th nghim theo nhng
phng n no khc na ?

Cu hi
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Em c bit ?

Cch tnh sai  s ca ng h o in hin s 

Nu  Im l gi tr  gii  hn  ca thang o cng  dng

in  th  phn  gii ca thang o tnh  bng :

(A/digi t)   

Gi s Im l  sai  s tuyt i  ca Im.  Khi  ,  sai  s t  i

ca Im bng :
 = 

v gi  l  cp chnh  xc ca thang o.  Trng hp ny,  sai
s tuyt i  ca cng  dng in  I hin  th  trn  ng h
o in  a nng hin  s c tnh  theo cng thc :

I =   I + n 

trong ,  cp chnh  xc  v s digi t n c quy nh  bi
nh ch to i  vi  mi  thang o (xem Bng 1 2.1 ).

V d  : Nu  chn  thang o DCA 200 mA ca ng h
hin  s DT-830B v o c I = 26,0 mA,  th ta c :

I = 1 ,2%.26,0 + 2 .  0,5  mA

ngha l  cng  dng in  I o c nm trong khong
cc gi tr  :

(26,0  0,5)  mA < I < (26,0 + 0,5 )  mA

hay I = (26,0  0,5)  mA

2 00
-------------
2 000

I

I

m

m

I
m

 = -------------
2 000

Bng 1 2.1

Cc thng  s k th ut  ca  ng
h  DT-830B

Chc
nng

Thang o


(%)
n

DCV

200 mV

0,5 2
2 000 mV

20 V

200 V

1  000 V 0,8 2

DCA

200 A

1 ,0 22 000 A

20 mA

200 mA 1 ,2 2

1 0 A 2,0 2
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1 . Dng in

Cng  dng in :  

Dng in khng i l dng in c
chiu v cng  khng thay i theo
thi gian :

;

2. Ngun in

Sut in ng ca ngun in c
trng cho kh nng thc hin cng ca n
v c o bng cng ca lc l khi dch
chuyn mt n v in tch dng ngc
chiu in trng bn trong ngun in.

E =

Cc pin in ho c cu to chung
gm hai cc c bn cht ho hc khc
nhau, c ngm trong cht in phn.
Do tc dng ho hc,  cc cc ca pin
in ho c tch in khc nhau v
gia chng c mt hiu in th.

Acquy l ngun in ho hc hot
ng da trn phn ng ho hc thun
nghch.

Cng ca ngun in :  Ang =Eq =EIt.

Cng sut ca ngun in :  

Png = =EI

3. nh lut m i vi  ton mch

Cng  dng in chy trong mch :

Sut in ng ca ngun in bng
tng cc  gim in th  mch ngoi
v mch trong :

E = IRN + Ir

4. Ghp cc ngun in thnh b

B ngun ni tip :

Eb =E1 +E2 + ...  +En

rb = r1 + r2 + ...  + rn

B ngun song song :

Nu n ngun in c cng sut in
ngE v in tr trong r c mc song
song th :

Eb =E ;  rb = 
r
n

I =
R +rN

E

A

t

ng

A
q

= =
1 C

1 A 1 C/s
1 s

q
I =

t

.

q
I =

t

dng in khng it
ng kt
chng I I
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CHNG IiI

Dng in
trong cc mi trng

Bn mch in  t lp bng
cc mch t hp

Trong l ch  s ca nhn loi,  mi  thi  k pht trin  c nh du  bng  mt loi  vt l iu.  Ta  tri  qua
thi  k  ,  thi  k  ng,  thi  k  st.

Nhng gi y,  rt kh nu  ln  mt vt l iu  c trng cho nn vn minh  hin  i.   phc v  cho nn
cng nghip in  t,  ngi  ta khng  nhng  tn  dng  mi  loi  vt l iu  sn  c trong  t nhin,  m cn
ang c gng thit k v ch to cc loi  vt l iu  theo yu  cu  ca mnh.

Chnh  v th,  cn  phi  tm hiu  cc c im ca dng in  trong  cc mi  trng khc nhau  mi  c c
hi  hiu  c nguyn l  c s ca cc cng ngh hin  i.

Chng ny  cp n dng in trong cc mi trng,  bt u  bng  vic nghin  cu dng in  trong
kim loi,  sau   nghin  cu  chi  tit c im ca dng in  trong  cht in  phn,  cht kh,  chn  khng
v cht bn  dn,  ng  thi   cp cc p dng  tng ng.



I  - Bn cht ca dng in trong kim loi

Bn cht ca dng in trong kim loi c nu r
trong mt l thuyt tng qut gi l thuyt lectron v
tnh dn in ca kim loi.  Thuyt  c ni dung
nh sau :

1 . Trong kim loi, cc nguyn t b mt lectron ho
tr tr thnh cc ion dng (Hnh 13.1).  Cc ion
dng lin kt vi nhau mt cch trt t to nn mng
tinh th kim loi.  Chuyn ng nhit ca cc ion 
(dao ng ca ion quanh v tr cn bng) c th ph
hu trt t ny.  Nhit  cng cao, dao ng nhit
cng mnh, mng tinh th cng tr nn mt trt t.

2. Cc lectron ho tr tch khi nguyn t,  tr
thnh cc lectron t do vi mt  n khng i 
(n = hng s).  Chng chuyn ng hn lon to
thnh kh lectron t do chon ton b th tch ca
khi kim loi v khng sinh ra dng in no.  

3. in trng E do ngun in ngoi sinh ra,  y
kh lectron tri ngc chiu in trng, to ra
dng in.  
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Dng in trong kim loi  

Trong cc bi  trc,  ta  ni  dng in trong kim loi  l dng cc lectron chuyn ng c
hng.  Nhng nh tt c cc vt l iu  khc,  kim loi  cng do cc nguyn t l in  kt vi  nhau to
nn.  Nguyn t li  gm ht nhn tch in dng v cc lectron mang in m quay xung quanh.
Vy cc lectron trong kim loi  c c im g v n chi  phi  tnh cht ca dng in trong kim
loi  ra sao ?   chnh l ni  dung ca bi  hc ny.

13

Hnh 13.1

Mng tinh  th to bi  cc ion  dng
sp xp c trt t v cc lectron  t do
chuyn  ng  hn  lon  trong  mng.



4. S mt trt t ca mng tinh th cn tr chuyn
ng ca lectron t do, l nguyn nhn gy ra in
tr ca kim loi.  Cc loi mt trt t thng gp l
chuyn ng nhit (dao ng nhit) ca cc ion trong
mng tinh th, s mo mng tinh th do bin dng c
hc v cc nguyn t l ln trong kim loi.  in tr
ca kim loi rt nhy cm vi cc yu t trn.

Thuyt lectron v tnh dn in ca kim loi
cho thy ht ti in trong kim loi l lectron t
do.  Mt  ca chng rt cao nn kim loi dn in
rt tt (Bng 13.1 ).  Nhiu tnh cht khc ca dng
in trong kim loi cng c th suy ra t thuyt ny.

Vy, dng in trong kim loi l dng chuyn
di c hng ca cc lectron t do di tc dng
ca in trng.

II  - S ph thuc ca in tr sut ca
kim loi  theo nhit 

Khi nhit  tng, chuyn ng nhit ca cc ion
trong mng tinh th tng, lm cho in tr ca kim
loi tng. Th nghim chng t in tr sut  ca kim
loi tng theo nhit  gn ng theo hm bc nht :

(13.1 )

trong  0 l in tr sut  t0
oC (thng ly l

20oC) ;  l h s nhit in tr,  n v o l K1 .
Gi tr ca 0 v  ca mt s kim loi c ghi
trn Bng 13.1 .

Tuy nhin, nu lm th nghim mt cch chnh
xc, ta thy h s nhit in tr ca mi kim loi
khng nhng ph thuc vo nhit , m vo c 
sch v ch  gia cng vt liu .  Ngy nay, h s
nhit in tr ca bch kim (platin)  c nghin
cu rt cn thn, v ngi ta thng dng dy bch
kim  lm nhit k dng trong cng nghip.  C1

= 
0
[1 + (t  t

0
)]
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Bng 1 3.1

Cht 0 (.m)   (K1 )

Bc

Platin

ng

Nhm

St

Sil ic

Vonfam

1 ,62.1 08

1 0,6.1 08

1 ,69.1 08

2,75.1 08

9,68.1 08

0,25.1 04

5,25.1 08

4,1 .1 03

3,9.1 03

4,3.1 03

4,4.1 03

6,5.1 03

70.1 03

4,5.1 03

V sao ngi  ta chn dy
bch kim  lm nhit k in  tr
dng trong cng nghip ?

C1

Trn bng ny c silic khng phi
kim loi.  in tr sut ca chng
ln hn in tr sut ca kim loi
vi bc.

Hnh 13.2

S bin thin in tr sut ca
ng theo nhit 



III  -  in tr ca kim loi   nhit  thp
v hin tng siu dn

Khi nhit  cng gim, mng tinh th cng bt
mt trt t nn s cn tr ca n n chuyn ng
ca lectron cng t,  in tr sut ca kim loi gim
lin tc.  n gn 0 K, in tr ca cc kim loi
sch u rt b.   th biu din in tr sut ca
ng theo nhit  c v trn Hnh 13.2.

mt s kim loi nh Hg,  Pb. . . ,  hoc mt s hp
kim nh Nb3Sn,  Nb3Ge.. . ,  v c mt s gm xit
kim loi nh DyBa2Cu3O7,  khi nhit  thp hn
mt nhit  ti hn Tc th in tr sut t ngt
gim xung bng 0. Nhit  ti hn ca mt s
cht c ghi trn Bng 1 3 .2.  Nhiu tnh cht
khc nh t tnh,  nhit dung cng thay i t
ngt  nhit  ny.  Ta ni rng cc vt liu y 
chuyn sang trng thi siu dn.  Ngy nay cc
cun dy siu dn c dng  to ra cc t
trng rt mnh m cc nam chm in thng
khng th to ra c.  Cho dng in chy qua
cc cun dy kim loi siu dn ri b ngun in
i,  dng in vn tip tc chy trong nhiu nm
m khng yu i.  Trong tng lai,  ngi ta d kin
c th dng dy siu dn  ti in,  v tn hao
nng lng trn ng dy khng cn na.  

IV - Hin tng nhit in

Thuyt lectron v tnh dn in ca kim loi
cn cho thy,  nu si dy kim loi c mt u
nng v mt u lnh,  th chuyn ng nhit ca
lectron s lm cho mt phn lectron t do 
u nng dn v u lnh.  u nng s tch 
in dng,  u lnh tch in m (Hnh 1 3.3).  

C2
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Bng 1 3.2

Nhit  ti  hn  ca mt s cht siu  dn

Tn vt l iu Tc (K)

Nhm

Thu ngn

Ch 

Thic 

Km

Nb3Sn

Nb3Al

Nb3Ge

DyBa2Cu3O7

HgBa2Ca2Cu3O8

1 ,1 9

4,1 5

7,1 9

3,72

0,85

1 8

1 8,7

23

92,5

1 34

V  sao dng  in  chy
trong  cun  dy siu  dn  khng
c ngun  in  li  c th duy tr
lu  di  ? C th dng  dng  in
y lm cho ng  c chy mi
c khng  ?

C2

Hnh 13.3

lectron  khuch tn  t u  nng qua
u lnh  lm u  nng tch  in  dng.



Gia u nng v u lnh c mt hiu in th
no y.  Nu ly hai dy kim loi khc loi nhau
v hn hai u vi nhau,  mt mi hn gi  nhit
 cao,  mt mi hn  nhit  thp,  th hiu in
th gia u nng v u lnh ca tng dy khng
ging nhau,  khin trong mch c mt sut in
ngE (Hnh 1 3.4).E gi l sut in ng nhit
in,  v b hai dy dn hn hai u vo nhau gi
l cp nhit in.

Th nghim chng t rngE = T (T1  T2),
trong  T1  T2 l hiu nhit   u nng v u
lnh ;  T l h s nhit in ng, ph thuc vo bn
cht ca hai loi vt liu dng lm cp nhit in, n
v o l V.K1 .  Sut in ng nhit in tuy nh
nhng rt n nh theo thi gian v iu kin th
nghim, nn cp nhit in c dng ph bin  o
nhit .  Ba loi cp nhit in thng dng l :  

Cp platin  platin pha ri c T  6,5  V/K

Cp crmen  alumen c T  41 V/K

Cp ng  constantan c T  40 V/K.
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Hnh 13.4

Cp nhit in  ng  constantan  :

 Nhit  ngn nn chy T1  ;

 Nhit  nc  ang tan  T2 = 273 K

(tc 0
o
C).

Ht ti  in trong kim loi  l  lectron t do. Mt  ca chng rt cao nn kim loi  dn

in tt.

Dng in trong kim loi  l  dng chuyn di c hng ca cc lectron t do di tc

dng ca in trng.

Chuyn ng nhit ca mng tinh th cn tr chuyn ng ca ht ti  in lm cho

in tr ca kim loi  ph thuc nhit . n gn 0 K, in tr ca kim loi  rt nh.

Vt liu siu dn c in tr t ngt gim n bng 0 khi  nhit  T   Tc.

Cp nhit in l hai  dy kim loi  khc bn cht, hai  u hn vo nhau. Khi nhit 

hai  mi hn T1 , T2 khc nhau, trong mch c sut in ng nhit inE= T (T1  T2),

T l h s nhit in ng.



Cu hi  v bi  tp
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1 .  Ht ti  in trong kim loi  l loi  lectron no ?
Mt  ca chng vo c no ?

2.  V sao in  tr ca kim loi  tng khi  nhit 
tng ?

3.  in tr ca kim loi  thng v siu  dn  khc
nhau  th no ?

4.  Do u  m trong cp nhit in  c sut in
ng ?

bi  tp 5 v 6 di  y,  pht biu  no l
chnh  xc ?

5. Cc kim loi  u

A.  dn in tt,  c in tr sut khng thay i.

B.  dn  in  tt,  c in  tr sut thay i  theo
nhit .

C.  dn  in  tt nh nhau,  c in  tr sut
thay i  theo nhit .

D.  dn  in  tt,  c in  tr sut thay i  theo
nhit  ging  nhau.

6. Ht ti  in  trong kim loi  l

A.  cc lectron  ca nguyn  t.

B.  lectron   lp trong cng  ca nguyn  t.

C.  cc lectron  ho tr   bay t do ra khi  
tinh  th.

D.  cc lectron  ho tr  chuyn  ng  t do
trong  mng tinh  th.

7.  Mt bng n 220 V 1 00 W khi  sng bnh

thng th nhit  ca dy tc n l 2 000oC.
Xc nh in tr ca n khi  thp sng v khi
khng thp sng,  bit rng nhit  mi  trng

l 20oC v dy tc n lm bng vonfam.

8.  Khi  lng  mol  nguyn  t ca ng  l  

64.1 0 3 kg/mol.  Khi  lng  ring ca ng  l

8,9.1 03 kg/m3.  Bit rng mi  nguyn  t ng
ng gp mt lectron  dn.

a)  Tnh  mt  lectron  t do trong  ng.

b)  Mt dy ti  in  bng ng,  tit d in  

1 0 mm2,  mang  dng  in  1 0 A.  Tnh  tc 
tri  ca lectron  dn trong  dy dn  .

9.  mc ng dy ti  in  t a im A n
a im B,  ta cn  1  000 kg  dy ng.  Mun
thay dy ng bng  dy nhm m vn  m
bo cht lng truyn  in,  t nht phi  dng
bao nhiu  ki lgam dy nhm ? Cho bit khi

lng ring  ca ng l 8 900 kg/m3,  ca

nhm l 2  700 kg/m3.



I  - Thuyt in li

Cho nc tinh khit (nc ct hai ln) vo mt
cc c hai in cc bng kim loi ri ni vi mt
b pin,  ta thy dng in chy qua rt nh (Hnh
14.1a).  iu  chng t trong nc tinh khit c
rt t ht ti in.  Cho thm vo trong nc mt
lng nh axit,  hoc baz, hoc mui th dng in
tng mnh (Hnh 14.1b),  chng t mt  ht ti
in trong  tng ln.  S tng s ht ti in trong
cc dung dch nh th c th gii thch da trn mt
l thuyt gi l thuyt in li :

Trong dung dch, cc hp cht ho hc nh axit,
baz v mui b phn li (mt phn hoc ton b)
thnh cc nguyn t (hoc nhm nguyn t) tch
in gi l ion (Hnh 14.2) ; ion c th chuyn ng
t do trong dung dch v tr thnh ht ti in.

Axit phn li thnh ion m (gc axit) v ion
dng H+.

Baz phn li thnh ion m (OH) v ion dng
(kim loi)+.

Mui phn li thnh ion m (gc axit) v ion
dng (kim loi)+.

Mt s baz nh nc amniac (NH4)OH hoc
mui nh phn m amni clorua (NH4)Cl khng
cha ion kim loi.  Trong dung dch,  chng cng b
phn li thnh cc ion (OH),  Cl v (NH4)

+.
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Dng in trong cht in phn

Nhng nm gn y,  nhm ngy cng c s dng rng ri  trong cc ngnh cng nghip nh
cng nghip in,  in t,  cng nghip hng khng,  cng nghip xy dng,  cng nghip ch to
 gia dng,  sn xut nhm cn c ngun in nng di  do.  Quy trnh luyn nhm da
trn hin tng no m i  hi  nhiu  in nh vy ?  

14

Hnh 14.1

Khi  trong cc l nc tinh  khit,  dng
in  rt nh.  Cho thm axit vo nc,
dng  in  tng mnh.

Hnh 14.2

M hnh dung dch in phn

a) b)



Mi ion mang mt s nguyn in tch nguyn
t. Khi ion l mt nguyn t tch in,  s in tch
nguyn t ca ion l ho tr ca nguyn t y.

Cc ion dng v m vn  tn ti sn trong
cc phn t axit,  baz v mui. Chng lin kt cht
vi nhau bng lc ht Cu-lng. Khi tan vo nc
hoc mt dung mi khc,  lc ht Cu-lng yu i,
lin kt tr nn lng lo.  Mt s phn t b chuyn
ng nhit tch thnh cc ion t do.  

Chuyn ng nhit mnh trong cc mui hoc
baz nng chy cng lm cc phn t cht ny phn
li thnh cc ion t do nh cc dung dch.

Ta gi chung nhng dung dch v cht nng chy
nh trn l cht in phn.

II  - Bn cht dng in trong cht 
in phn

Ly mt bnh ng cht in phn (v d dung
dch CuSO4)  v cm vo  hai in cc dn in
(v d bng kim loi ng) nh Hnh 14.3.  Ta c
mt bnh in phn.  Ni hai in cc vi mt
ngun in (v d pin hoc acquy) qua mt in tr
bo v v mt ampe k.  in cc ni vi cc dng
ca ngun in gi l ant,  in cc kia gi l catt.
Trong mch c dng in chy qua.

Dng in trong lng cht in phn l dng
ion dng v ion m chuyn ng c hng theo
hai chiu ngc nhau.

Ion dng chy v pha catt nn gi l cation.
Ion m chy v pha ant nn gi l anion.

Mt  cc ion trong cht in phn thng nh
hn mt  lectron t do trong kim loi.  Khi
lng v kch thc ca ion ln hn khi lng v
kch thc ca lectron nn tc  ca chuyn ng
c hng ca chng nh hn.  Mi trng dung dch
li rt mt trt t nn cn tr mnh chuyn ng ca
cc ion.  V th,  cht in phn khng dn in tt
bng kim loi.

80

Hnh 14.3

Khi  dng in chy qua bnh in phn,
ion m (anion) i  v pha ant,  ion  dng
(cation) i  v pha catt.



Dng in trong cht in phn khng ch ti in
lng m cn ti c vt cht (theo ngha hp) i theo.
Ti in cc ch c lectron c th i tip, cn lng
vt cht ng li  in cc, gy ra hin tng in
phn.  Tu bn cht ho hc ca cht lm in cc,
m qu trnh trao i in tch gia ion v in cc s
km theo nhng phn ng ho hc ph, lm cho hin
tng in phn tr nn phc tp thm. 

II I  - Cc hin tng din ra  in cc.
Hin tng dng cc tan

Ta xt chi tit nhng g xy ra  in cc ca bnh
in phn  v trn Hnh 14.4. Bnh in phn ny
thuc loi n gin nht, v cht tan l mui ca kim
loi dng lm in cc (trng hp ny l ng).

Khi c dng in chy qua,  cation Cu2+ chy v
catt,  v nhn lectron t ngun in i ti.  Ta c :

Cu2+ + 2e Cu

ng hnh thnh  catt s bm vo cc ny.

ant,  lectron b ko v cc dng ca ngun
in, to iu kin hnh thnh ion Cu2+ trn b mt
tip xc vi dung dch :

Cu  Cu2+ + 2e

Khi anion (SO4)
2 chy v ant,  n ko ion Cu2+

vo dung dch.  Nh vy,  ng  ant s tan dn vo
trong dung dch.   l hin tng dng cc tan.  

Cc hin tng din ra  ant v catt trong bnh
in phn ny l cng mt phn ng cn bng
nhng xy ra theo hai chiu ngc nhau :

Nu phn ng din ra theo chiu ny thu nng
lng, th phn ng din ra theo chiu ngc li to
nng lng, nn tng cng li in nng khng b
tiu hao trong cc qu trnh phn tch cc cht m ch
b tiu hao v to nhit.  Bnh in phn khng khc
g mt in tr.  

2Cu 2 Cue+ 
+

C1

81

 nhn  bit mi  trng
dn  in  c phi  l  cht in
phn  hay khng,  ta  c th lm
cch  no ?

C1

Hnh 14.4

Bnh in  phn  dung d ch CuSO4 vi

in  cc bng  ng.  Khi  c dng in
chy qua,  nguyn t ng  ant bin

thnh ion  Cu2+ v tan  vo dung d ch.  

Ion  Cu2+  gn catt nhn lectron  ca
catt,  bin  thnh nguyn t ng  v
bm vo cc ny.



Tnh hnh s khc hn khi ta xt dng in qua
mt bnh in phn c v trn Hnh 1 4.5.  Cht
in phn l dung dch H2SO4 v cc in cc lm
bng graphit (hoc inc).  Phn t H2SO4 b phn
li thnh ion H+ v ion (SO4)

2.  Graphit (cacbon)
dn in nhng khng to thnh ion c th tan
vo dung dch khi in phn,  nn cc phn ng 
in cc phc tp hn.

Khi c in trng trong bnh in phn, ion H+

b y v pha catt,  cn ion (SO4)
2 b y v pha

ant,  gy ra mt cn bng v nng  cc ion  gn
in cc.

Quanh catt, cc ion H+ s nhn lectron  catt theo phn ng :

v hir bay ra  catt.

Quanh ant,  nc phn li thnh H+ v (OH)

.  Cc ion

(OH)

s nhng lectron cho ant theo phn ng :

v xi bay ra  ant.  Cc ion (SO4)
2 khng trao i in tch

vi in cc.

Kt qu l ch c nc b phn tch thnh hir
v xi.  Hir bay ra  catt,  cn xi bay ra  ant.

Nng lng W dng  thc hin vic phn tch
ly t nng lng ca dng in,  nn n t l vi
in lng chy qua bnh in phn.  Ta c th vit :
W =EpIt,  trong Ep gi l sut phn in ca bnh
in phn.  Gi tr ca n ph thuc vo bn cht
ca in cc v cht in phn, v c o bng
vn.  Trong bnh in phn dng cc tan th sut
phn in bng 0.

IV - Cc nh lut Fa-ra-y

V dng in trong cht in phn ti in lng
cng vi vt cht (theo ngha hp) nn khi lng
cht i n in cc :

t l thun vi in lng chy qua bnh in phn ;

2 24(OH) 2H O O 4e  +  +

24H 4 2He+ +  
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Hnh 14.5

Bnh in  phn dung dch  H2SO4 vi

in  cc bng graphit.  Lc u,  trong
hai  ng nghim p ngc cha y
dung dch  H2SO4.  Khi  c dng  in

chy qua,   ant c O2 bay ln,  cn  

catt c H2 bay ln,  y ct dung dch

tt xung.



t l thun vi khi lng ca ion (hay khi lng mol nguyn
t A ca nguyn t to nn ion y) ;

t l nghch vi in tch ca ion (hay ho tr n ca nguyn t
to ra ion y).

Fa-ra-y  tng qut ho cc nhn xt trn,  v m rng cho
c trng hp cc cht c gii phng  in cc l do cc phn
ng ph sinh ra,  thnh hai nh lut Fa-ra-y.  

nh lut Fa-ra-y th nht

Khi lng vt cht c gii phng  in cc ca bnh
in phn t l thun vi in lng chy qua bnh .

(14.1 )

trong  k gi l ng lng in ho ca cht c gii phng
 in cc.

nh lut Fa-ra-y th hai

ng lng in ho k ca mt nguyn t t l vi ng 

lng gam ca nguyn t .  H s t l l ,  trong  

F gi l s Fa-ra-y.  

(14.2)

Th nghim cho thy, nu I tnh bng ampe, t tnh bng giy th :  

F = 96 494 C/mol

(tnh ton ta thng ly chn l 96 500 C/mol).

Kt hp hai nh lut Fa-ra-y, ta c cng thc Fa-ra-y :

(14.3)

m l khi lng ca cht c gii phng  in cc, tnh bng gam.

V - ng dng ca hin tng in phn

Hin tng in phn c nhiu ng dng trong thc t sn
xut v i sng nh luyn nhm, tinh luyn ng, iu ch clo,
xt,  m in,  c in,  Di y,  ta ch ni qua v cng ngh
luyn nhm v m in.

.

1 Am = It
F n

C3

.

Ak =
F n
1

1
F

A
n

m = kq 

C2
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V sao cc
nh lut Fa-ra-y
c th p dng  c
vi  cc cht c
gii  phng  in
cc nh phn ng
ph ?

C2

C th tnh  s
nguyn  t trong
mt mol  kim loi  t
s Fa-ra-y c
khng ?

C3



1 . Luyn nhm

Cng ngh luyn nhm ch yu da vo hin tng in phn
qung nhm nng chy.

Qung nhm ph bin l bxit giu nhm xit Al2O3.  Nhit 
nng chy ca Al2O3 rt cao, tc = 2 050

oC. Ngi ta pha thm vo
qung nhm mt lng qung crylit Na3AlF6  h nhit 
nng chy xung cn khong 950oC. B in phn c in cc
bng than, dng in chy qua khong 104 A. Nng lng in
to ra trong b in phn gi cho hn hp qung lun lun nng
chy.  Cng ngh luyn nhm tiu th mt in nng ln nn gi
thnh ca nhm cao, vo khong 2 la mt kilgam.

2. M in

 tng v p v chng g cho cc  dng thng ngy
bng kim loi,  ngi ta thng m ln chng mt lp kim loi
tr.  i vi cc vt dng ln bng thp th thng m niken, cn
vi  m ngh th m bc,  vng.  Cng ngh m thng dng l
cng ngh in phn.  B in phn lc ny gi l b m c ant
l mt tm kim loi  m, catt l vt cn m.  Cht in phn
thng l dung dch mui kim loi  m (nu m niken ta dng
NiSO4 tan trong nc, cn nu m bc th dng mui AgNO3)
trong  c thm mt s cht ph gia  lm cho lp m bm
vo b mt c chc,  bn v bng p.  Dng in qua b m
c chn mt cch thch hp  m bo cht lng ca lp
m.  Khi m cc vt dng phc tp,  ngi ta cn phi quay vt
trong lc m  lp m c u.  C4
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Ti  sao khi  m
in,  mun lp m
u,  ta phi  quay
vt cn m trong
lc in  phn  ?

C4

Trong dung dch, cc axit, baz v mui b  phn li  thnh ion (thuyt in li)  :  Anion

mang in m l gc axit hoc nhm (OH), cn cation mang in dng l ion kim loi,

ion H+ hoc mt s nhm nguyn t khc.

Dng in trong cht in phn l dng chuyn di c hng ca cc ion trong in trng.

Hin tng dng cc tan xy ra khi  cc anion i  ti  ant ko cc ion kim loi  ca in

cc vo trong dung dch.

Khi lng ca cht c gii  phng ra  in cc khi  in phn cho bi  cng thc : 

A
.m = t
n

1
96 500

I



Cu hi  v bi  tp
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1 .  Ni  dung ca thuyt in  l i  l  g ?  Anion
thng l phn no ca phn  t ?

2. Dng in  trong cht in  phn khc dng
in  trong  kim loi  nh th no ?

3.  Hy ni  r ht ti  in  no mang dng in
trn  cc phn khc nhau  ca mch in  c
cha bnh  in  phn :  

a)  Dy dn  v in  cc kim loi.

b)  st b mt hai  in  cc.

c)  trong  lng  cht in  phn.

4.  Cht in  phn  thng dn in  tt hn hay
km hn kim loi  ?  Ti  sao ?

5.  Hai  b in  phn :  b A  luyn nhm,  b B
 m niken.  Hi  b no c dng cc tan  ?
B no c sut phn in  ? 

6.  Pht biu  nh  lut Fa-ra-y,  vit cng thc 
Fa-ra-y v n v  dng trong cng thc ny.

7.  Khi  in  phn  dung dch  H2SO4 vi  in  cc

bng graphit,  ta thu  c kh xi  bay ra 
ant.  C th dng cng  thc Fa-ra-y 
tnh  khi  lng  xi  bay ra c khng ?

bi  tp 8 v 9 sau  y,  pht biu  no l
chnh  xc ?

8. Dng in  trong cht in  phn  l dng
chuyn di  c hng ca

A.  cc cht tan  trong dung dch.

B.  cc ion  dng trong dung dch.
C.  cc ion  dng v ion  m di  tc dng  ca
in  trng trong  dung d ch.

D.  cc ion  dng v ion  m theo chiu  in
trng trong dung dch.

9. Kt qu cui  cng ca qu trnh  in  phn
dung dch  CuSO4 vi  in  cc bng ng  l

A.  khng c thay i  g  bnh  in  phn.

B.  ant b  n  mn.

C.  ng  bm vo catt.

D.  ng  chy t ant sang catt.

1 0*.  Tc  chuyn ng c hng ca ion  Na+

v Cl trong  nc c th tnh  theo cng thc :  
v = E,  trong   E l cng  in  trng,

 c gi tr  ln  lt l 4,5.1 0 8 m2/(V.s)  v

6,8.1 0 8 m2/(V.s).  Tnh  in  tr sut ca dung
dch  NaCl  nng  0,1  mol/l,  cho rng ton
b cc phn  t NaCl  u  phn l i  thnh ion.  

11 .  Ngi ta mun bc mt lp ng dy d = 1 0 m

trn  mt bn  ng d in  tch  S = 1  cm2 bng
phng php in  phn.  Cng  dng in
l 0,01 0 A.  Tnh  thi  gian  cn  thit  bc
c lp ng.  Cho bit ng  c khi  lng

ring l  = 8 900 kg/m3.

trong  m tnh bng gam, A l  khi lng mol  nguyn t ca cht, I tnh bng ampe,

t tnh bng giy, n l  ho tr  ca nguyn t to ra ion.

Hin tng in phn c p dng trong cc cng ngh luyn kim, ho cht, m in



I  -  Cht kh l mi  trng cch in

Thc t i sng cho thy khng kh ni ring
(hay cht kh ni chung) khng dn in.  V th, trn
cc ng dy ti in, ngi ta ch dng cc cc s
 ngn khng cho in truyn t dy dn in vo
ct in, m khng cn lm g  ngn in truyn
t dy ny sang dy khc qua khng kh.  Cc cng
tc in trong gia nh, khi ct in ngi ta cng 
ch cn to ra mt khe khng kh rng khong vi
milimt gia hai tip im l .  

Cht kh khng dn in v cc phn t kh u
 trng thi trung ho in,  do  trong cht kh
khng c ht ti in.

I I  -  s Dn in  ca cht kh trong 
iu  kin  thng

Thc ra,  cht kh khng phi tuyt i khng dn
in.  Tch in vo mt ci in nghim, ta thy hai
l kim loi ca ci in nghim xo ra.  Theo di
gc ca hai l kim loi theo thi gian,  ta thy n
gim dn, chng t in tch tr trong in nghim
mt dn (Hnh 15.1 ).  Mt trong cc nguyn nhn
lm suy gim in tch ca in nghim l in 
truyn qua khng kh  iu kin thng n cc
vt khc.   c th kt lun mt cch chnh xc
hn, ngi ta c th dng mt in k rt nhy 
o trc tip dng in qua cht kh.

C1
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Dng in trong cht kh 
Ngy nay,   tit kim nng lng in dng  thp sng,  ngi  ta khuyn khng nn dng n
c dy tc nng .  Trong gia nh nn dng n ng,  ngoi  ng ph th dng n thu ngn
v n natri  (n vng).  Cc loi  n ny hot ng theo nguyn l  no m li  tit kim in ?

15

Nu khng kh dn  in  th :

a)  Mng in  trong gia nh  c
an ton  khng ?

b)  t,  xe my c chy c
khng ?

c)  Cc nh my in  s ra sao ?

C1

Hnh 15.1

Gc gia hai l kim loi ca in nghim
gim dn theo thi gian,  chng t in tch
tr trong in nghim mt dn.



Hnh 15.2 v s  th nghim  pht hin v o
dng in qua cht kh.  A,  B l hai bn cc kim loi,
E l ngun in c sut in ng khong vi chc
vn, G l mt in k nhy, V l vn k,   l ngn
n ga (t gia hai bn cc).  Chnh con chy ca
bin tr R  cho vn k V ch mt gi tr no y
v quan st in k G, ta thy :

Khi khng t n ga, kim in k hu nh ch s 0.
Vy bnh thng cht kh hu nh khng dn in,
trong cht kh c sn rt t ht ti in.

t n ga,  kim in k lch ng k khi v tr
s 0.

Ko n ga ra xa,  dng qut thi kh nng i qua
gia hai bn cc,  kim in k vn lch.

Tt n,  cht kh li hu nh khng dn in.  

Thay n ga bng n thu ngn (tia t ngoi)  v
lm th nghim tng t nh trc, ta cng thy
nhng kt qu tng t.  

T ,  ta rt ra kt lun l ngn la ga v bc x
ca n thu ngn  lm tng mt  ht ti in
trong cht kh.  

II I  -  Bn cht dng in trong cht kh

1 . S ion ho cht kh v tc nhn ion ho

Ngn la ga (nhit  rt cao),  tia t ngoi ca
n thu ngn trong th nghim trn c gi l cc
tc nhn ion ho. Nh c nng lng cao,  chng
ion ho cht kh,  tch phn t kh trung ho thnh
ion dng v lectron t do.  lectron t do li c
th kt hp vi phn t kh trung ho thnh ion m
(Hnh 15.3).  Cc ht tch in ny l ht ti in
trong cht kh.  

C2
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V sao ngay t lc cha t
n  ga hoc chiu  n  thu
ngn,  cht kh cng  dn  in  t
nhiu  ?

C2

Hnh 15.2

Mch o trc tip dng in qua
cht kh bng in k nhy

Hnh 15.3

Qu trnh  ion  ho do tc nhn  ion  ho :
a)  Ban u  cht kh gm cc phn t trung ho.

b)  Tia t ngoi  lm phn t bin  thnh ion+ v e .

c)  e kt hp vi  phn t trung ho thnh  ion .

a)

b)

c)



Dng in trong cht kh l dng chuyn di c
hng ca cc ion dng theo chiu in trng v
cc ion m, cc lectron ngc chiu in trng.
Cc ht ti in ny do cht kh b ion ho sinh ra.

Khi mt tc nhn ion ho,  cc ion dng, ion m
v lectron trao i in tch vi nhau hoc vi in
cc  tr li thnh cc phn t kh trung ho,  nn
cht kh tr thnh khng dn in.

2. Qu trnh dn in khng t lc ca cht kh

Qu trnh dn in ca cht kh m ta va m t
gi l qu trnh dn in (phng in) khng t lc.
N ch tn ti khi ta to ra ht ti in trong khi
kh  gia hai bn cc v bin mt khi ta ngng vic
to ra ht ti in.  

Thay i hiu in th U gia hai bn cc v ghi li
dng in I chy qua cht kh, ta thy qu trnh dn
in khng t lc khng tun theo nh lut m.

 th biu din s ph thuc ca cng  dng
in I qua cht kh khi phng in khng t lc,
theo hiu in th U gia hai in cc,  c v trn
Hnh 15.4.  N c ba on r rt :  

 on Oa :  U nh, dng in tng theo U.  

 on ab :  U  ln,  dng in I t gi tr bo
ho.  

 on bc :  U qu ln,  I tng nhanh khi U tng.
iu  chng t,  khi hiu in th  qu ln,  s
tng hiu in th lm cho in tr ca cht kh
gim, mt  ht ti in tng.  

3. Hin tng nhn s ht ti  in trong cht
kh trong qu trnh dn in khng t lc

Hin tng tng mt  ht ti in trong cht
kh do dng in chy qua gy ra gi l hin
tng nhn s ht ti in.  

N din ra nh sau :  

Nhng ht ti in u tin c trong cht kh l cc
lectron v ion dng do tc nhn ion ho sinh ra.

C3
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Hnh 15.4

S ph thuc ca I theo U trong
qu trnh dn in khng t lc ca
cht kh

Trong qu trnh  dn in
khng t lc ca kh,  khi  no
dng in  t gi tr  bo ho ?

C3



lectron kch thc nh hn ion dng, nn i c
qung ng di hn ion dng trc khi va chm
vi mt phn t kh.  Nng lng m lectron nhn
c t in trng ngoi  E trong qung ng bay
t do ln hn nng lng m ion nhn c khong
5 6 ln.  Khi in trng  ln,  ng nng ca
lectron cng  ln  khi va chm vi phn t
trung ho th ion ho n,  bin n thnh lectron t
do v ion dng.  Qu trnh din ra theo kiu thc l
(tuyt l) nh  v trn Hnh 15.5  lm mt 
ht ti in tng mnh cho ti khi lectron n ant.
Cht kh tr nn dn in tt hn, v dng in
chy qua cht kh tng.  V mt lectron ban u ch
sinh ra c mt s hu hn ht ti in trn ng
i n in cc,  nn tuy dng in c tng nhng
n vn ph thuc vo s ht ti in m tc nhn
ion ho t bn ngoi  sinh ra trong cht kh.  

IV - Qu trnh dn in t lc trong
cht kh v iu kin  to ra qu
trnh dn in t lc

Qu trnh dn in ca cht kh c th t duy
tr,  khng cn ta ch ng to ra ht ti in,  gi
l qu trnh dn in (phng in)  t lc.  

Mun c qu trnh dn in t lc th trong h
gm cht kh v cc in cc phi t to ra cc ht
ti in mi  b li s ht ti in  i n in
cc v bin mt.  S ht ti in sinh ra ban u c
th khng nhiu nhng nh qu trnh nhn s ht ti
in  ni  trn m mt  ht ti in tng mnh,
khin mi trng tr nn dn in tt.

C bn cch chnh  dng in c th to ra ht
ti in mi trong cht kh :

1 . Dng in chy qua cht kh lm nhit  kh
tng rt cao,  khin phn t kh b ion ho.

2. in trng trong cht kh rt ln,  khin phn t
kh b ion ho ngay khi nhit  thp.

C4
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Hnh 15.5

Qu trnh nhn s ht ti in theo
kiu thc l (tuyt l)

Khi  c qu trnh nhn s ht
ti  in th cng  in trng
ti  cc im khc nhau  gia hai
bn cc c ging nhau khng ?
V sao ?

C4



3. Catt b dng in nung nng ,  lm cho n c
kh nng pht ra lectron.  Hin tng ny gi l
hin tng pht x nhit lectron.

4. Catt khng nng  nhng b cc ion dng c
nng lng ln p vo,  lm bt lectron ra khi
catt v tr thnh ht ti in.

Tu c ch sinh ht ti in mi trong cht kh
m ta c cc kiu phng in t lc khc nhau.

Hai kiu phng in t lc thng gp nht l tia
la in v h quang in.

V - Tia la in v iu kin to ra tia
la in

1 . nh ngha

Tia la in l qu trnh phng in t lc
trong cht kh t gia hai in cc khi in
trng  mnh  bin phn t kh trung ho
thnh ion dng v letron t do.  

2. iu kin to ra tia la in

Tia la in c th hnh thnh trong khng kh 
 iu kin thng, khi in trng t n gi tr
ngng vo khong 3.106 V/m. Hiu in th  
pht sinh tia la in trong khng kh gia hai in
cc dng khc nhau,  cc khong cch khc nhau
c ghi trn Bng 15.1 .
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Bng 1 5.1

Hiu  in  th U (V)
Khong cch nh tia in

Cc phng (mm) Mi  nhn  (mm)

20 000 6,1 1 5,5

40 000 1 3,7 45,5

1 00 000 36,7 220

200 000 75,3 41 0

300 000 1 1 4 600

Hnh 15.6

Qu trnh  hnh  thnh tia la in  :

a) Thot u, kh  gn mi nhn b ion ho.

b)  Vng kh b  ion  ho lan  rng ra.

c)  Tia la in  xut hin.

S hnh thnh tia la in din ra
nh sau :

Gi s gia hai in cc A v B
c hiu in th U  ln,  v in
cc A c mt mi nhn (Hnh 15.6).
in trng mnh nht  gn cc
mi nhn, v th cht kh  y d b
ion ho nht (Hnh 15.6a).  Ni cht
kh b ion ho tr thnh mi trng
dn in tt.  Mi nhn ta nh c
ko di n ht min ny.  Ni cht
kh cha b ion ho vn cn l mi
trng cch in,  nn hiu in th
U tp trung  min y (Hnh 15.6b).
in trng  ni xung yu nht
trong min ny s tng vt gi tr
ngng v qu trnh phng in xy
ra,  to nn tia la in (Hnh 15.6c).  

Nu tia la in hnh thnh trong
khng kh, cc nguyn t xi c th
kt hp vi nhau thnh zn (O3),
nguyn t nit v xi kt hp vi
nhau thnh nit xit.  Cc hp cht
ny to ra mi kht rt c trng m
trong dn gian hay gi l mi in.

a)

b)

c)



3. ng dng 

Tia la in c dng ph bin trong ng c n
 t hn hp n (l hi xng ln khng kh)
trong xilanh.  B phn  to ra tia la in l bugi
(Hnh 15.7),  thc cht  ch l hai in cc t cch
nhau vo c vi phn mi milimt trn mt khi s
cch in.

Khi c cn ging, cc m my gn mt t
thng tch in m v mt t tch in dng.  Gia
m my v mt t c hiu in th ln.  Nhng ch
nh cao trn mt t ging nh nhng mi nhn l
ni c in trng mnh nht.  St l tia la in hnh
thnh gia m my ma v mt t nn thng
nh vo cc m t cao, ngn cy  

VI  - H quang in v iu kin to ra 
h quang in

1 . nh ngha

H quang in l qu trnh phng in t lc
xy ra trong cht kh  p sut thng hoc p
sut thp t gia hai in cc c hiu in th
khng ln.

H quang in c th km theo to nhit v to
sng rt mnh.  

2. iu kin to ra h quang in

 mi h quang in,  thot u ngi ta phi
lm cho hai in cc nng  n mc c th pht
ra c mt lng ln lectron bng s pht x
nhit lectron.  Sau ,  ta to ra mt in trng 
mnh gia hai in cc  ion ho cht kh,  to ra
tia la in gia hai in cc.  Khi  c tia la in,
qu trnh phng in t lc s vn tip tc duy tr,
mc d ta gim hiu in th gia hai in cc n
gi tr khng ln.  N to ra mt cung sng chi nh
ngn la ni hai in cc,  m ta gi l h quang
in (Hnh 15.8).
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Hnh 15.7

Cu to ca bugi dng trong
ng c n ( t,  xe my)

V sao khi  i  ng gp ma
ging,  sm st d di  ta khng
nn ng trn  nhng g t cao
hoc tr  di  gc cy m nn
nm dn  ngi  xung t ?

C5

Hnh 15.8

H quang in



Trong h quang in, dng in chy qua cht kh
ch yu l dng lectron i t catt n ant, nhng
cng c mt phn l dng ion dng i t ant n
catt.  Khi cc ion dng p vo catt, chng truyn
cho cc ny nng lng m chng  nhn t ngun
in, lm cho catt duy tr c trng thi nng 
v c kh nng pht ra cc lectron (hin tng pht
x nhit lectron).  

Cc lectron pht ra vi s lng ln, i ngc
chiu in trng n ant, truyn cho ant nng
lng  nhn t ngun in lm n nng ln, nhit
 c th ti trn 3  500oC. Nhit  ny cng lm cho
hu ht cc vt liu b nng chy, v thm ch bay hi,
nn ant thng b lm xung.  Cht kh trong vng
h quang in  nhit  rt cao, do  cng b ion
ho v dn in tt, khin in tr ca cht kh trong
h quang in rt nh.

3. ng dng

H quang in c nhiu ng dng nh hn in,
lm n chiu sng, un chy vt liu,. . .  

My hn in l mt ngun in c in p khong
vi chc vn, in tr trong rt nh  c th sinh c
dng in rt ln, hng trm ampe. Mt cc ca ngun
in ni vo vt cn hn, cc kia ni vi que hn (Hnh
15.9).  Khi hn, thot u ngi th chm que hn vo
vt cn hn. Mch in b ni tt, im tip xc b t
nng . Sau , ngi ta nhc que hn ln mt cht.
Khi que hn va ri khi vt cn hn, dng in b ngt
t ngt, sut in ng t cm (s hc trong phn
in t hc) rt ln, to ra tia la in mi h quang
in v  h quang in pht sinh.
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n ng dng trong gia nh,
n thu ngn,  n natri  (n
vng)  dng trong chiu sng cng
cng cng l h quang in sinh ra
trong mt khi hi thu ngn hoc
natri  p sut thp cha trong mt
bng kn.  

H quang in cng c th ngu
nhin xy ra trn cc mng in c 
nt hoc lp t khng ng k thut :  
Nu hai dy in khng may chm
nhau, khi chng ri nhau s to ra
h quang in v y chnh l
nguyn nhn gy ra nhiu v ho
hon ti cc  th.

Cht kh vn khng dn in. Cht kh ch dn in khi  c ht ti  in (lectron, ion)
do tc nhn ion ho sinh ra. Dng in trong cht kh l dng chuyn di  c hng ca
lectron v cc ion trong in trng.

Qu trnh dn in khng t lc ca cht kh xy ra khi ta phi  dng tc nhn ion ho
t bn ngoi   to ra ht ti  in trong cht kh.

Hnh 15.9
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Khi dng ngun in p ln  to ra s phng in qua cht kh, ta thy c hin
tng nhn s ht ti  in.

Qu trnh phng in t lc trong cht kh l qu trnh phng in vn tip tc gi
c khi khng cn tc nhn ion ho tc ng t bn ngoi.

Tia la in l  qu trnh phng in t lc hnh thnh trong cht kh khi  c in trng
 mnh  lm ion ho cht kh.

H quang in l  qu trnh phng in t lc hnh thnh khi  dng in qua cht kh
c th gi c nhit  cao ca catt  n pht c lectron bng hin tng pht
x nhit lectron.

1 . M t  th  ngh im  pht h in ,  o  dng  in
qua cht kh v  cch  to ra  ht ti  in
trong  cht kh.

2. Trnh  by hin  tng nhn  s ht ti  in
trong  qu trnh  phng in  qua cht kh.

3. Trnh  by nguyn  nhn  gy ra h quang in
v tia la in.

4. V sao dng in  trong h quang in  li  ch
yu l dng  lectron chy t catt n  ant ?

5. Trnh  by thao tc hn  in  v gii  thch  v
sao phi  lm th.

bi  tp 6 v 7 di  y,  pht biu  no l
chnh  xc ?

6. Dng in  trong cht kh ch c th l dng
chuyn di  c hng ca

A.  cc lectron  m ta a vo trong  cht kh.

B.  cc ion  m ta a t bn  ngoi  vo trong
cht kh.

C.  cc lectron  v ion  m ta a t bn ngoi
vo trong  cht kh.

D.  cc lectron  v ion  c to ra trong  cht
kh hoc a t bn ngoi  vo trong cht kh.

7. H quang in  l qu trnh  phng  in  t lc
ca cht kh,  hnh  thnh do

A.  phn t kh b  in trng mnh lm ion ho.

B.  catt b  nung nng  pht ra lectron.

C.  qu trnh  nhn  s ht ti  in  kiu  thc l
trong  cht kh.

D.  cht kh b  tc dng ca cc tc nhn ion ho.

8.  T Bng 1 5.1 ,  cc em hy c tnh  :

a)  H iu  in  th  sinh  ra tia st gia m
my cao 200 m v mt ngn cy cao 1 0 m.

b)  Hiu  in  th ti  thiu  gia hai  cc ca
bugi  xe my khi  xe chy bnh  thng.

c)  ng cch xa ng dy in  1 20 kV bao
nhiu  th bt u  c nguy c b  in  git,  mc
d ta khng chm vo dy in.

9.  Cho phng in qua cht kh  p sut thp,
gia hai  in cc cch nhau 20 cm.  Qung
ng bay t do ca lectron l 4 cm.  Cho rng
nng lng m lectron nhn c trn qung
ng bay t do   ion ho cht kh,  hy tnh
xem mt lectron a vo trong cht kh c th
sinh ra ti  a bao nhiu ht ti  in.

Cu hi  v bi  tp
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nguyn tc hot ng ca n ng

n ng (cn  gi  l  n  hunh  quang)  l loi  n  thng dng  thp sng trong nh.  N
c cu  to bi  mt ng thu tinh  di  khong 0,6 m 1 ,2  m,  bn  trong cha hi  thu ngn
v mt loi  kh tr  p sut thp.  Thnh  trong ca ng thu tinh  ph  mt lp bt hunh  quang
c mu  trng,  khi  b  tia t ngoi  ri  vo th pht ra nh  sng trng.  Hai  u  n  l hai  si  dy
tc bng vonfam,  c ph  mt loi  xi t c bit  tng kh nng pht x nhit lectron.  V dy
tc rt mnh,  nn  ch cn  cung cp cho n mt nng lng khng ln  cng   lm n nng
.  Mch  mc n  ng c v trn  Hnh  1 5 .1 0.  Chn  lu  l mt cun  dy c  t cm ln,
n to ra mt hiu  in  th cao  mi  n  v  hn  ch dng in.   mi  n  ngi  ta
dng mt n  khi  ng,  thng gi  l  stcte.  Stcte hot ng nh mt cng tc in  t
ng KTT :  Khi  c in,  thot u  cng tc KTT ni  tt.  Khong vi  giy sau,  cng tc KTT s h

mch.  Khi  bt n,  cng tc KTT ng,  dng in  chy qua hai  dy tc mc ni  tip,  l m chng

nng  v pht lectron.  Khi  cng tc KTT trong stcte ngt in,  th mt dy tc tr thnh

ant,  dy tc kia thnh  catt.  Sut in  ng t cm xut h in  khi  mch  in  b  ngt,  to ra
tia la in  gia ant v catt,  mi  cho h quang in
pht sinh.  Dng in  ca qu trnh  phng in  h
quang gi cho hai  dy tc tip tc nng .  Chn  lu
trong mch  in  gi cho dng in  khng tng qu
cao.  Trong n  ng,  hi  thu ngn  b  ion  ho pht ra
tia t ngoi  rt mnh.  Lp bt hunh  quang (mu
trng)  trng bn  trong ng,  hp th  cc tia ny v pht
ra nh  sng trng.  n  ng rt sng nhng khng
nng.  N l loi  n  tit kim nng lng.

Khi  s dng,  n  ng thng b  hng do mt trong
hai  nguyn  nhn  sau  :

a)  Mt trong hai  dy tc b  t :  Khi  ,  trong mch
khng c dng in  nung nng dy tc nn  khng th
to ra h quang in.  Ta c th ni  tt hai  chn  dy
tc b  t,  ch  s dng mt dy tc cn  tt,  n  vn
hot ng c bnh  thng.

b) n dng lu  ngy b  gi,  hai  u  ng xm en :
 l do lp xi t ph  ngoi  dy tc  bay ht,  nn
d  nng  n cng khng pht ra   lectron   to
thnh  h quang in.

Khi  n  b  gi hoc t c hai  dy tc,  ta c th
dng mt ngun  in  th cao cho s phng in  qua
n  v n  vn  pht sng.  Qu trnh  phng in  by
gi khng phi  l  h quang in  v khng th duy tr
khi  ta h hiu  in  th ca ngun  in  xung c hiu
in  th ca mng in  thng thng.

Em c bit ?

Hnh 15.10

S  mch mc n ng  :

a)  Khi  cng tc in  KTT trong  stcte ng,

dy tc n nng .

b) Vi  giy sau,  KTT m,  n bng sng.  H

quang in lm dy tc tip tc nng .

a)

b)



I  - Cch to ra dng in trong 
chn khng

1 . Bn cht dng in trong chn khng

Chn khng l mi trng  c ly i tt c
cc phn t kh.  N khng cha ht ti in nn
khng dn in.  Mun to ra dng in chy gia
hai in cc t trong chn khng, ta phi a ht
ti in l cc lectron vo trong .

Dng in trong chn khng l dng chuyn
di c hng ca cc lectron c a vo
khong chn khng .  

2. Th nghim 

Ly mt n it chn khng D,  cu to bi mt
bng thu tinh  ht chn khng, bn trong c mt
catt K (l dy tc vonfam FF ')  v mt ant l bn
cc kim loi A.  Catt c t nng bng dng in
(mch in gm mt b pinEF v mt bin tr R).
Vn k V dng  o hiu in th UAK gia ant v
catt.  Ant c ni vi ngun in p bin i v
mt in k G (Hnh 16.1).  t nng catt  cc mc
 khc nhau, cho hiu in th UAK gia ant v
catt thay i t gi tr m n gi tr dng v v cc 
 th biu din dng in IA (chy t A n FF ')  theo
UAK.  Cc  th thu c,  gi l c tuyn 
vn  ampe ca it D,  c v trn Hnh 16.2.

Dng in trong chn khng16

Hnh 16.1

S  th nghim nghin cu
dng in trong chn khng

Hnh 16.2

 th  biu  din  IA theo UAK :

a)   Khi  dy tc khng c t nng.

b)   Khi  dy tc c t nng .

c)  Khi  dy tc c t nng  nhit
 cao hn.
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a) Khi dy tc FF ' khng c t nng, dng
IA = 0, chn khng khng dn in (ng a)).  

b) Khi dy tc nng  nhng hiu in th UAK < 0,
ta thy IA khng ng k ;  khi UAK > 0, dng IA
tng nhanh theo UAK ri t n gi tr bo ho
(ng b)).

c)  Khi dy tc nng hn, ta c ng cong c)  c
dng ging nh ng b),  nhng gi tr ca dng
bo ho ln hn.   

II  - Tia catt

 to ra dng in trong chn khng, trc y,
ngi ta dng mt hiu in th ln gia ant v catt
t trong mt ng thu tinh ni vi bm chn khng,
ri rt kh cho n khi trong ng l chn khng.

1 . Th nghim

Hnh 16.3  minh ho mt th nghim to ra dng
in trong chn khng bng cch rt dn kh trong
ng. ng thu tinh di chng 30 cm, ngun in c
hiu in th khong vi ngn vn.

C1
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Trn  th  c)  Hnh  1 6.2,
dng bo ho vo khong bao
nhiu ?

C1

Ta gii thch  th  Hnh 16.2
nh sau :

Khi t nng catt,  chuyn ng
nhit ca nguyn t trong catt lm
mt s lectron c th bt ra khi b
mt catt v bay vo chn khng vi
mt tc  ban u no .  Tc 
ny khng u nhau,  mt s t 
lectron c th c tc  ln.

a) Khi UAK m v nh, cc lectron
c tc  ban u ln vn thng c
lc y ca ant v ti ant, gy ra
mt dng ant nh chy v catt.

b) Khi UAK dng, ant ht cc 
lectron v gy ra dng ant ln.  

c)  Khi s lectron pht ra t catt
trong mt giy bng s lectron n
ant trong mt giy th dng in
t n gi tr bo ho.  V th,  nhit
 catt cng cao,  dng bo ho
cng ln.

c tuyn vn  ampe v trn
Hnh 16.2 chng t it chn khng
c tnh chnh lu.  Trc khi c it
bn dn, ngi ta vn dng n  lp
b chnh lu dng in xoay chiu.

Hnh 16.3

To tia catt bng qu trnh  phng in  t lc qua kh :

a) p sut thp,  ta quan st thy ct sng ant v khong ti  catt.

b)  p sut rt thp (khong 1 0 3 mmHg),  trong ng c tia catt
lm hunh  quang ng  thu tinh.

a) b)



a) Khi p sut ca kh trong ng bng p sut kh
quyn, ta khng thy qu trnh phng in.  

b)  Khi p sut   nh, trong ng c qu trnh
phng in t lc (Hnh 16.3a),  ta thy mt ct kh
pht sng ko di t ant n gn catt (ct sng
ant),  cn  gn catt c mt khong ti (khong
ti catt).  

c)  Tip tc gim p sut,  khong ti catt m rng.
n khi p sut vo khong 10 3  mmHg, khong
ti catt chim ton b ng nn khng cn thy ng
pht sng.  Qu trnh phng in vn duy tr v 
pha i din vi catt,  thnh ng thu tinh pht ra
nh sng mu vng lc (Hnh 16.3b).

Ta gi tia pht ra t catt lm hunh quang 
thu tinh l tia catt hay tia m cc.  

d)  Tip tc rt kh  t chn khng tt hn na th
qu trnh phng in bin mt.  

2. Tnh cht ca tia catt

 tm hiu bn cht ca tia catt,  trc ht
ngi ta lm th nghim trn cc ng phng in
hnh dng khc nhau, trong ng c t cc vt v
cc in cc khc nhau  tm hiu cc tnh cht
ca n.  Ngi ta thy tia catt c cc tnh cht sau :

a)  N pht ra t catt,  theo phng vung gc vi
b mt catt.  Gp mt vt cn,  n b chn li v lm
vt  tch in m.

b) N mang nng lng ln :  n c th lm en
phim nh, lm hunh quang mt s tinh th,  lm
kim loi pht ra tia X,  lm nng cc vt m n ri
vo v tc dng lc ln cc vt .

c)  T trng lm tia catt lch theo hng vung
gc vi phng lan truyn v phng ca t trng
(Hnh 16.4),  cn in trng lm tia catt lch theo
chiu ngc vi chiu ca in trng.

C3

C2
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V sao khi  rt kh  c

chn khng tt hn th tia catt

li  bin  mt ?

C3

V sao khi p sut cn ln ta
khng thy qu trnh phng in
qua kh,  v khi p sut   nh li
c qu trnh phng in t lc ?

C2

Hnh 16.4

T trng  lm  lch  tia  catt theo
phng  vung  gc vi  phng  lan
truyn  v phng t trng.



3. Bn cht ca tia catt

Nhng tnh cht trn chng t  tia catt l mt
dng cc lectron pht ra t catt ;  do p sut
ca kh thp,  ch mt t  l rt nh ca cc 
lectron ny va chm vi phn t kh v lm ion
ho chng.  Cc ion dng nhn nng lng ca
in trng,  p vo catt,  sinh ra cc  lectron
mi  duy tr  qu trnh phng in.  i b phn
cc lectron cn li,  khng b va chm vi cc
phn t kh.  Chng chuyn ng nh cc lectron
t do trong chn khng.  Nh vy,  tia catt thc
cht l dng lectron pht ra t catt v bay
gn nh t do trong ng th nghim . Tuy trong
ng vn cn kh,  nhng tia catt khng khc g
mt dng lectron trong chn khng.

4.  ng dng 

Tia catt c nhiu tnh cht c th p dng vo
thc t.  ng dng ph bin nht l  lm ng
phng in t v n hnh.   to c tia catt
mnh v p ng c cc yu cu ca k thut,
ngi ta khng dng phng in qua cht kh  p
sut thp nh  m t  trn,  m dng mt it
chn khng vi catt c nung nng v ant c 
l thng  cho dng lectron bay ra (gi l sng
lectron).  Sng lectron c s dng trong ng
phng in t v n hnh.

Sng lectron (Hnh 16.5) c cc catt K l dy tc FF ',  cc

li G l mt li kim loi bao quanh catt, v ant l mt b

gm ba ng kim loi.  Hai ng ngoi ni vi cc A1 ,  cn ng 

gia ni vi cc A2.  Catt c t nng, pht ra lectron.  Ant

A1  in th dng so vi catt, lm nhim v gia tc chm 

lectron.  Ant A2  in th c th iu chnh c, dng  hi

t chm lectron ti im mong mun.  Li G  in th m so

vi catt s chn mt phn dng lectron, cho php ta iu

chnh cng  dng ny.  Sng lectron c dng  to ra

chm tia lectron trong ng phng in t v n hnh.
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Hnh 16.5 Sng lectron
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Chn khng ch dn in nu ta a lectron vo trong .

Dng in trong chn khng l  dng chuyn di  c hng ca cc lectron.

it chn khng vi  catt nng  c tnh chnh lu.

Tia catt l  mt dng cc lectron pht ra t catt, c nng lng ln v bay t do

trong khng gian, c sinh ra khi  phng in qua cht kh  p sut thp. N cng c

th c to ra bng mt sng lectron.

Tia catt c kh nng lm hunh quang cc cht v b  lm lch bng in trng v t

trng. N c dng trong n hnh v ng phng in t.

1 . V sao chn khng  khng dn in  ? Bng
cch no ta to c dng  in  trong  chn
khng ?

2. it chn  khng  cu to nh th no v c
tnh  cht g ?

3.  Tia catt l g ?  C th to ra n bng cch
no ?

4. Ti  sao khi  phng in  qua kh  p sut thp
li  sinh  ra tia catt ?

5. K vi  tnh  cht ca tia catt chng t n l
dng  cc lectron  bay t do.

6. Sng lectron to ra tia catt theo nguyn tc
no ?

7. Hy k hai  ng dng  ca tia catt m em bit.

bi  tp 8 v 9 di  y,  pht biu  no l
chnh  xc ?

8. Dng in  trong chn  khng  sinh  ra do
chuyn ng ca

A.  cc lectron pht ra t catt.

B.  cc lectron  m ta a t bn ngoi  vo
gia cc in  cc t trong  chn khng.

C.  cc lectron  pht ra t ant b  t nng .

D.  cc ion  kh cn  d trong  chn khng.  

9. Ngi  ta kt lun  tia catt l dng ht tch
in  m v

A.  n c mang nng lng.

B.  khi  ri  vo vt no,  n lm cho vt y tch
in  m.

C.  n b  in  trng lm lch  hng.

D.  n lm hunh quang thu tinh.

1 0. Catt ca mt it chn khng c d in  tch  

mt ngoi  S = 1 0 mm2.  Dng bo ho 
Ibh = 1 0 mA.  Tnh  s lectron  pht x t mt

n v  d in  tch  ca catt trong  mt giy.

11 . Hiu in  th gia ant v catt ca mt sng
lectron l 2  500 V,  tnh  tc  ca lectron
m sng pht ra.  Cho bit khi  lng ca 

lectron  l 9,1 1 .1 0 31 kg.



ng phng in t v n hnh

1 .  ng phng in t

ng phng in t c minh ho trn Hnh 1 6.6.
Chm tia lectron  do sng lectron  pht ra,  c
iu  chnh  cho i  qua khong khng gia hai  b
bn  cc Y1 ,  Y2 v X1 ,  X2 ri  p vo mn  hunh

quang gi  in  p cao,   li    mt chm sng
M.  Dng in  trng gia hai  bn  cc Y1 ,  Y2 ,  ta

lm lch  c chm lectron  theo phng thng
ng.  Tng t,  dng in  trng gia hai  bn  cc
X1 ,  X2 ,  ta c th l m n dch  chuyn  theo phng

ngang.  im M di  chuyn  v mt ng sng trn
mn  hunh  quang.  ng phng in  t c dng
trong dao ng k in  t.

2.  n hnh

n hnh  c minh  ho trn  Hnh1 6.7a.
Chm tia lectron  do sng lectron  pht ra c
iu  chnh  cho i  qua khong khng gia hai  cun
dy Y v X (c cun  theo dng c bit v gi  l 
cun  li  tia),  ri  hi  t  trn  mn  hunh  quang gi 
in  p cao,   l i    mt chm sng M.  Dng
t trng to bi  hai  dng in  bin  i  theo thi
gian  theo quy lut thch  hp chy qua hai  cun  dy
Y v X,  ta l m lch  chm lectron  theo phng
thng ng v phng nm ngang,  cho M v nn
nhng ng ngang,  l m sng ton  b mn  hunh
quang.  Cng  ca tn  hiu  nh  c ch yu,  ch
mnh,  lm mn  hunh  quang c cc im ti ,  sng
khc nhau  to ra hnh  nh  (Hnh  1 6.7b).  n  hnh
c dng trong tivi  v my vi  tnh.

1 00

Hnh 16.6 ng phng in t

Em c bit ?

Hnh 16.7 n hnh



I  - Cht bn dn v tnh cht

Khi nghin cu cc vt liu,  ngi ta thy nhiu cht khng
th xem l kim loi hoc in mi.  Trong s ny c mt nhm
vt liu m tiu biu l gemani v silic,  c gi l cht bn dn
hoc gi tt l bn dn.  

Nhng biu hin quan trng u tin ca cht bn dn l :

1 . in tr sut ca cht bn dn c gi tr nm trong khong
trung gian gia in tr sut ca kim loi v in tr sut ca
in mi.  nhit  thp, in tr sut ca cht bn dn siu
tinh khit rt ln.  Khi nhit  tng,  in tr sut gim nhanh,
h s nhit in tr c gi tr m.  Ta gi  l s dn in ring
ca cht bn dn. iu ny ngc vi s ph thuc ca in tr
sut ca cc kim loi vo nhit .

2. in tr sut ca cht bn dn ph thuc mnh vo tp
cht. Ch cn mt lng tp cht nh (khong 106% n
103%) cng  lm in tr sut ca n  ln cn nhit 
phng gim rt nhiu ln.  Lc ny,  ta ni s dn in ca cht
bn dn l dn in tp cht.

3. in tr sut ca cht bn dn cng gim ng k khi n b
chiu sng hoc b tc dng ca cc tc nhn ion ho khc.

II  - Ht ti  in trong cht bn dn. Bn dn 
loi  n v bn dn loi  p

1 . Bn dn loi  n v bn dn loi  p

 hiu c tnh cht in ca cht bn dn, trc ht cn
xc nh ht ti in trong cht bn dn mang in tch g.  iu
ny c th thc hin bng cch ly mt thi bn dn v gi mt
u  nhit  cao,  mt u  nhit  thp.  Chuyn ng nhit
c xu hng y ht ti in v pha u lnh, nn u lnh s
tch in cng du vi ht ti in.

1 01

Dng in trong cht bn dn
Ngy nay, ta hay ni  n s bng n ca cng ngh  thng tin.  Vy s bng n y bt ngun t u ?
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Th nghim vi mu silic pha tp phtpho (P),  asen (As),
hoc antimon (Sb),  chng t ht ti in trong  mang in m.
Ta gi mu silic ny l loi n. Vi mu silic pha tp bo (B),  nhm
(Al),  hoc gali (Ga),  th nghim chng t ht ti in mang in
dng.  Ta gi mu silic ny l loi p.

2. lectron v l trng

Trong c hai loi bn dn p v n,  thc ra dng in u do
chuyn ng ca lectron sinh ra.  Khi to thnh tinh th silic,
mi nguyn t silic c bn lectron ho tr nn va   to ra
bn lin kt vi bn nguyn t ln cn.  Cc lectron ho tr u
b lin kt (Hnh 17.1 ),  nn khng tham gia vo vic dn in.

Khi mt lectron b rt khi mi lin kt,  n tr nn t do v
thnh ht ti in gi l lectron dn, hay gi tt l lectron.
Ch lin kt t s thiu mt lectron nn mang in dng.  Khi
mt lectron t mi lin kt ca nguyn t silic ln cn chuyn
ti y th mi lin kt t s di chuyn ngc li.  Chuyn ng
ca cc lectron lin kt by gi c th xem nh chuyn ng
ca mt in tch dng theo chiu ngc.  N cng c xem
l ht ti in mang in dng, v gi l l trng (Hnh 17.2).  

Vy, dng in trong cht bn dn l dng cc lectron dn
chuyn ng ngc chiu in trng v dng cc l trng
chuyn ng cng chiu in trng.

3. Tp cht cho (no) v tp cht nhn (axepto)  

Khi pha tp P,  As,. . .  l nhng nguyn t c nm lectron ho
tr vo trong tinh th silic,  chng ch cn dng bn lectron ho
tr  lin kt vi bn nguyn t silic ln cn.  lectron th nm
rt d tr thnh lectron t do,  nn mi nguyn t tp cht ny
cho tinh th mt lectron dn.  Ta gi chng l tp cht cho hay
no (Hnh 17.3).  no sinh ra lectron dn nhng khng sinh
ra l trng.  Mt khc, chuyn ng nhit cng to ra mt s lec-
tron v l trng nhng s lng nh hn.  V th, ht ti in trong
bn dn loi n ch yu l lectron.

Tng t,  khi pha tp B,  Al,. . .  l cc nguyn t c ba 
lectron ho tr vo tinh th silic,  chng phi ly mt lectron

1 02

Hnh 17.1

Lin  kt ca mt
nguyn t Si  vi  mt
nguyn  t Si   bn
cnh  c thc hin
bng  mt cp lectron
chy quanh ht nhn
ca hai  nguyn t ny.

Hnh 17.2

Chuyn ng nhit lm
t mt mi  l in  kt
gia hai  nguyn  t si l ic,
to ra mt lectron  t
do v mt l trng.

Hnh 17.3

Nguyn t tp cht ho
tr  nm (P)  ch cn  bn
lectron  ho tr   l in
kt vi  bn nguyn  t
si l ic ln  cn.  lectron
th nm tr thnh lec-
tron  t do,  cn  nguyn

t P tr thnh ion  P+.   



ca nguyn t silic ln cn  c  bn mi lin
kt (Hnh 1 7.4).  Chng nhn mt lectron lin kt
v sinh ra mt l trng,  nn c gi l tp cht
nhn hay axepto. Axepto sinh ra l trng m
khng sinh ra lectron t do.  Ht dn in trong
bn dn loi p  ch yu l l trng.

in tr sut ,  mt  lectron v l trng trong
gemani siu tinh khit,  gemani pha tp gali vi t l
nng  nguyn t 10 6% v 10 3%  nhit 
phng c cho trn Bng 17.1 .

II I  -  Lp chuyn tip p n

Lp chuyn tip p n l ch tip xc ca min
mang tnh dn p v min mang tnh dn n c to
ra trn mt tinh th bn dn.

1 . Lp ngho

V trong min bn dn loi p ht ti in ch yu
l l trng, trong min bn dn loi n ht ti in ch
yu l lectron t do, nn ti lp chuyn tip p n,
chng tr trn vo nhau.  Khi lectron gp l trng
(l ch lin kt b thiu lectron),  n s ni li mi
lin kt y,  v mt cp lectron l trng s bin
mt.  lp chuyn tip p n,  s hnh thnh mt lp
khng c ht ti in gi l lp ngho.  lp ngho,
v pha bn dn n c cc ion no tch in dng
v v pha bn dn p c cc ion axepto tch in m
(Hnh 17.5).  in tr ca lp ngho rt ln.  C2

C1
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Hnh 17.4

Nguyn t tp cht ho tr  ba (B)  cn
bn lectron  ho tr   l in kt vi  bn
nguyn t si l ic ln  cn.  N ly mt 
lectron  ca nguyn t si l ic ln  cn,  tr
thnh ion  B v sinh  ra mt l trng.

in  tr sut v mt  ht ti  in  ca 
gemani  pha tp gal i   300 K

T l tp cht 0% 1 0 6 % 1 0 3 %

in  tr sut 0,5 .m 1 0 1  .m 1 0 4 .m

Mt  
l trng 2,5.1 01 9 m 3 3,7.1 020 m 3 3,7.1 023 m 3

Mt  lectron 2,5.1 01 9 m 3 1 ,7.1 01 8 m 3 1 ,7.1 01 5 m 3

Bng 1 7.1

So snh in tr sut ca
gemani  tinh  khit,  gemani  pha
tp gali  vi  t l 1 0-6 % v 1 0-3 %
 nhit  phng vi  in  tr
sut ca cc kim loi.

C1

Hnh 17.5

Lp chuyn tip p n

V sao  hai  bn lp ngho
li  c cc ion  dng v ion  m ?
C2



2. Dng in chy qua lp ngho

Nu t mt in trng c chiu hng t bn
dn p sang bn dn n th l trng trong bn dn p s
chy theo in trng vo lp ngho ;  lectron trong
bn dn n s chy ngc chiu in trng vo lp
.  Lc ny, lp ngho c ht ti in v tr nn dn
in.  V vy s c dng in chy qua lp ngho t
min p sang min n.  Khi o chiu in trng ngoi,
dng in khng th chy t min n sang min p,  v
khi y khng c ht ti in no n lp ngho, in
tr ca n tr nn rt ln.  Ta gi chiu dng in qua
c lp ngho (t p sang n) l chiu thun, chiu kia
(t n sang p) l chiu ngc.

3. Hin tng phun ht ti  in

Khi dng in chy qua lp chuyn tip pn theo
chiu thun, cc ht ti in i vo lp ngho c th
i tip sang min i din.  Ta ni rng c hin tng
phun ht ti in t min ny sang min khc.  Tuy
nhin, chng khng th i xa qu khong 0,1  mm, v
c hai min p v n lc ny u c lectron v l trng
nn chng d gp nhau v bin mt tng cp.

IV - it bn dn v mch chnh lu
dng it bn dn

it bn dn thc cht l mt lp chuyn tip
pn.  K hiu ca it v c tuyn vn ampe ca
it c v trn Hnh 17.6.  V dng in ch yu
ch chy qua it theo chiu t p n n,  nn khi ni
n vo mch in xoay chiu,  dng in cng ch
chy theo mt chiu.  Ta ni it bn dn c tnh
chnh lu.  N c dng  lp mch chnh lu,
bin in xoay chiu thnh mt chiu.

V - TranZito lng cc n p n. Cu to v
nguyn l hot ng

1 . Hiu ng tranzito

Xt mt tinh th bn dn trn  c to ra mt
min p,  v hai min n1 v n2.  Mt  lectron trong

1 04

Hnh 17.6

c tuyn vn ampe ca
it  bn dn

Mch chnh lu thng c
mc bng bn it,  thnh cu chnh
lu nh Hnh 17.7.  Ngun in xoay
chiu c ni vo cc im 1  v 3  ;
ti tiu th in mt chiu c ni
vo cc im 2 v 4.  Dng in lun
i qua ti theo mt chiu t 2 n 4,
nn im 2 l cc dng, im 4 l
cc m ca b chnh lu.  B chnh
lu c dng ph bin trong cc
thit b in t dn dng nh rai,
tivi, my np acquy.

Hnh 17.7

Cu chnh lu :  D im 1   in th
dng hay m so vi  im 3,  dng in
lun i  qua ti  theo mt chiu t 2 n 4.



min n2 rt ln so vi mt  l trng trong min p.
Trn cc min ny c hn cc in cc C,  B,  E.
in th  cc cc E,  B,  C gi  cc gi tr VE = 0,
VB va   lp chuyn tip p n2 phn cc thun,
VC c gi tr tng i ln (c 10 V).

a) Gi s min p rt dy,  n1 v n2 cch xa nhau

Lp chuyn tip n1 p phn cc ngc, ch c
dng in rt nh do lectron chy t p sang n1 ,  v
l trng chy t n1 sang p sinh ra.  in tr RCB gia
C v B rt ln (Hnh 17.8a).

Lp chuyn tip p n2 phn cc thun, dng in
chy qua ch yu l dng lectron phun t n2 sang
min p.  Cc lectron ny khng ti c lp
chuyn tip p n1 ,  do  khng nh hng ti RCB.

b) Gi s min p rt mng,  n1 rt gn n2

i b phn dng lectron t n2 phun sang p c
th i ti lp chuyn tip n1 p,  ri tip tc chy
sang n1 n cc C (Hnh 17.8b) lm cho in tr
RCB gim ng k.

Hiu ng dng in chy t B sang E lm thay
i in tr R

CB
gi l hiu ng tranzito.

V i b phn lectron t n2 phun vo p khng
chy v B m chy ti cc C,  nn ta c IB << IE v
IC  IE.  Dng IB nh (do ngun in t vo B cung
cp) sinh ra dng IC ln (do ngun in t vo C
cung cp),  chng t c s khuch i dng in.

2. Tranzito lng cc n p n

Tinh th bn dn c pha tp  to ra mt
min p rt mng kp gia hai min n

1
v n

2


m t  trn gi l tranzito lng cc n p n
(Hnh 1 7.9) .  

Tranzito c ba cc :

Cc gp hay colect,  k hiu l C.

Cc y hay cc gc,  hoc baz,  k hiu l B.

Cc pht hay mit,  k hiu l E.

1 05

Hnh 17.8

Minh ho hiu  ng tranzito :

a)  Khi  min  p dy :  khng  c h iu  ng
tranzito.

b) Khi min p mng :  c hiu ng tranzito.

Hnh 17.9

Tranzito lng cc :

a)  M hnh.  

b)  Cu trc thc.  

c)  K hiu  ca tranzito n p n.

Tinh th bn dn c pha
tp  to ra mt min  n mng
kp gia hai  min  p c th gi  l
tranzito c khng ?

a)

b)

a)

b)

c)
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Cu hi  v bi  tp

1 . Tnh cht in  ca bn dn v kim loi  khc
nhau  th no ?

2. im khc nhau  chnh  gia nguyn t no
v axepto  i  vi  si l ic l g ?  

3. M t cch  sinh  ra lectron  v l trng  trong
bn dn tinh  khit,  bn  dn  n v p.

4. Dng in  ch chy qua lp chuyn  tip pn
theo chiu  no ?

5. Khi  no th mt lp bn  dn p kp gia hai  lp
bn dn  n trn  mt tinh  th c xem l mt
tranzito npn ?

6. Pht biu  no di  y l chnh  xc ?

Ngi  ta gi  si l ic l cht bn  dn  v 

A.  n khng  phi  l kim loi,  cng khng phi
l in  mi.

B.  ht ti  in  trong   c th l  lectron  v
l trng.

C.  in  tr sut ca n rt nhy cm vi  nhit
,  tp cht,  v cc tc nhn ion  ho khc.

D.  C ba l  do trn.

7. Pht biu no di y v tranzito l chnh xc ?

Tranzito c kh nng khuch i tn hiu in,  v l linh kin
ch lc  dn n s bng n ca cng ngh in t v thng
tin ngy nay. ng dng ph bin nht ca tranzito l  lp mch
khuch i v kho in t.

Cht bn dn l mt nhm vt liu m tiu biu l  gemani v silic.

in tr sut ca cc cht bn dn c gi tr  nm trong khong trung gian gia kim
loi  v in mi.

in tr sut ca cht bn dn ph thuc mnh vo nhit  v tp cht.

Cht bn dn c hai  loi  ht ti  in l lectron v l trng. 

Dng in trong cht bn dn l  dng chuyn di  c hng ca cc lectron t do v
l trng di tc dng ca in trng.

Bn dn cha no (tp cht cho) l loi n, c mt  lectron rt ln so vi mt  l
trng. Bn dn cha axepto (tp cht nhn) l loi p, c mt  l trng rt ln so vi mt
 lectron.

Lp chuyn tip p n l ch tip xc gia hai min mang tnh dn in p v n trn mt tinh
th bn dn. Dng in ch chy qua c lp chuyn tip p n theo chiu t p sang n, nn
lp chuyn tip p n c dng lm it bn dn  chnh lu dng in xoay chiu.

Mt lp bn dn loi  p rt mng kp gia hai  lp bn dn loi n thc hin trn mt tinh
th bn dn (Ge, Si,...)  l  mt tranzito n p n. Tranzito c kh nng khuch i  tn  hiu
in, v dng  lp b khuch i v cc kho in t.



Mch khuch i  dng tranzito

S  nguyn l ca mch khuch i  dng tranzito npn
(cn gi  l tng khuch i  kiu mit chung hay mit ni
t) c v trn Hnh 1 7.1 0.  Sut in ng ca ngunEC
thng vo khong t 6 V n 1 2  V.  Cc in tr R1 v R2
c chn  cho hiu  in th ca UBE vo khong 0,7 V,
  phn cc thun lp chuyn tip B  E,  vi  R2 vo khong
5  1 0 k.  in tr ti  RT c chn sao cho hiu in th 

gia colect v mit vo c .  Tn  hiu  in cn khuch

i  a vo chn baz v mit (li  vo) v ly ra trn in 
tr ti  hoc gia chn colect v mit (li  ra).  Cc t  in C1
v C2 c dng khi  ch mun khuch i  tn  hiu  in xoay
chiu.   khuch i  nhng tn  hiu rt yu,  ta c th mc ni
tip nhiu tng khuch i  vi  nhau,  li  vo ca tng sau  ni
vi  li  ra ca tng trc.

Ngy nay, ngi  ta  ch to nhng vi  mch khuch i
hon chnh bng tranzito trn mt mnh sil ic din tch khong
1 /4 mm2 v gi  l b khuch i  thut ton (vit tt l b KTT).
B KTT ph bin l vi  mch A 741 .  Hnh 1 7.1 1  v hnh dng
bn ngoi  ca vi  mch KTT, k hiu thng dng ca n, v
mch o nhit  dng cp nhit in lp bng b KTT. Mch
ny dng hai  ngun in 9 V mc ni  tip, im gia ni  t.
Chn 7  in th + 9 V, chn 4  in th  9 V. Tn hiu  cn
khuch i  a vo cc chn 2  v 3,  tn  hiu ly ra c a
vo mil ivn k V mc gia chn 6 v t.  H s khuch i
(t s ca hiu in th  li  ra v hiu  in th  li  vo) l

k = ,  v khng ph thuc loi  b KTT.  Nu dng cp 

nhit in ng  constantan,  (T = 40 V/K),  ta c th chn
R1 = 250 k,  R2 = 1 0 k th mi    chia trn mil ivn k s
tng ng vi  1 oC.

R1-----
R2

EC
-----

2
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Hnh 17.10

S  nguyn l ca mch khuch
i dng tranzito npn

Hnh 17.11

B KTT v ng dng :

a)  Hnh  dng bn  ngoi  ca b
KTT.

b) K hiu  thng dng ca b KTT.

c)  S  my o nhit  dng cp
nhit in  ng  constantan  lp
bng  b KTT.

Em c bit ?

A.  Mt lp bn dn  loi  p kp gia hai  lp bn
dn loi  n l tranzito npn.

B.  Mt lp bn dn  loi  n mng kp gia hai
lp bn dn loi  p khng th xem l tranzito.

C.  Mt lp bn dn loi  p mng kp gia hai  lp
bn dn loi  n lun c kh nng khuch i.

D.  Trong tranzito npn,  bao gi mt  ht
ti  in  min  mit cng cao hn min  baz.



A - Kho st c tnh chnh lu ca it bn dn

I  - Mc ch th nghim

1 . Kho st c tnh chnh lu ca it.

2. V c tuyn vn  ampe ca it.

I I  -  Dng c th nghim

B thit b th nghim Kho st c tnh chnh lu ca it
bn dn c b tr nh Hnh 18.1 .

1 . it chnh lu (loi D 4007).

2. Ngun in U (AC  DC :  036912V/3A).

3. in tr bo v R0 = 820 .  

4. Bin tr nm xoay R (loi 10   10 ).  

5. ng h o in a nng hin s (DT-830B) dng lm chc
nng miliampe k mt chiu A.
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Thc hnh : kho st c tnh chnh
lu ca it bn dn v c tnh
khuch i ca tranzito 

Cc loi  l inh  kin bn dn c c tnh rt khc nhau,  tu thuc s lng v cu to ca cc lp
chuyn tip pn c hnh thnh trong mi  loi  l inh  kin.  Thc vy,  it c c tnh chnh lu
dng in ch do tc dng ca mt lp chuyn tip pn ,  tranzito c c tnh khuch i  dng
in (hoc in p)  do tc dng ca hai  lp chuyn tip pn c hnh thnh bi  mt min p rt
mng kp gia hai  min n ,  hoc bi  mt min n rt mng kp gia hai  min p.  Nhng c tnh
ny s c ln lt kho st trong th nghim di  y.
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6. ng h o in a nng hin s (DT-830B)
dng lm chc nng vn k mt chiu V.

7. Bng lp rp mch in.

8. B dy dn ni mch in c hai u phch cm.

9. Kho ng ngt mch in K.

II I  -  C s l thuyt

it chnh lu l linh kin bn dn c cu to
bi mt lp chuyn tip pn hnh thnh ti ch tip
xc gia hai min mang tnh dn p v tnh dn n
trn mt tinh th bn dn.  

in cc ni vi min p gi l ant A,  in cc
ni vi min n gi l catt K.  it chnh lu c
k hiu nh Hnh 18.2a.  

Do tc dng ca lp chuyn tip pn nn it
bn dn c c tnh chnh lu dng in,  tc l n
ch cho dng in chy qua theo chiu thun t
min p sang min n (xem mc IV, bi 17).  

Trong th nghim ny, ta s dng cc ng h o
in a nng hin s DT-830B  kho st c tnh
chnh lu dng in ca it bn dn.

IV - Gii  thiu dng c o 

ng h o in a nng hin s kiu DT-830B
l dng c o in hin i,  c nhiu thang o vi
cc chc nng khc nhau (xem mc IV, bi 12).  

V - Tin hnh th nghim

1 . Kho st dng in thun chy qua it 

a) Mc it AK v in tr bo v R0 theo s 
mch in Hnh 18.3,  trong  ch  t ng :

_ Kho K  v tr ngt in (OFF) ;

_ Ngun in U  v tr 6 V mt chiu ;

 Bin tr R ni vi hai cc ca ngun in U theo
kiu phn p ;

C2

C1
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Hnh 18.2

b) nh chp it

Chiu  thun  ca it bn
dn v trn  Hnh  1 8.2 hng
theo chiu  t ant A sang catt K
hay theo chiu  ngc li  ?

C1

Hy cho bit chc nng v
thang o ca ng h o in  a
nng hin  s DT-830B khi  nm
xoay ca n c t  cc v  tr
sau  :  DCV 20,  DCV 2000m,  DCA
200m,  DCA 200.

C2
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a)



 it AK phn cc thun :  ant A ni vi cc dng, catt K
ni vi cc m ca ngun in U ;

 Vn k V  v tr DCV 20,  mc song song vi it AK ;

 Miliampe k A  v tr DCA 20m, mc ni tip vi on mch
cha it AK v vn k.  

b)  Cm phch ly in ca ngun in U vo  in ~ 220 V.
Gt cng tc ca ngun in U v bn phi :  n tn hiu LED
pht sng,  bo hiu ngun in  hot ng.  

c) Gt nm bt tt ca miliampe k A v vn k V sang v tr
ON  cc ch s hin th trn mn hnh.  

d) ng kho K v vn nm xoay ca bin tr R n v tr sao
cho hiu in th gia hai cc ca it AK hin th trn vn kV
c gi tr U = 0.  Sau ,  thay i v tr nm xoay ca bin tr R
 tng dn hiu in th U (ti gi tr khong 0,70 V).  

Ghi cc gi tr cng  dng in Ith hin th trn miliampe k
A tng ng vi cc gi tr hiu in th U vo Bng thc hnh 18.1 .

2. Kho st dng in ngc chy qua it

a) Gt cng tc ca ngun in U v bn tri  ngt in.  Mc
it AK,  miliampe k A v vn k V theo Hnh 18.4,  trong 
ch  t ng :

_ Kho K  v tr ngt in (OFF) ;

 Ngun in U  v tr 6 V mt chiu ;

 Bin tr R ni vi hai cc ca ngun in U
theo kiu phn p ;

 it AK phn cc ngc :  ant A ni vi cc m,
catt K ni vi cc dng ca ngun in U ;

 Miliampe k A  v tr DCA 200,  mc ni tip
vi it AK ;

 Vn k V  v tr DCV 20, mc song song vi on mch cha
it AK v miliampe k A.

b) Gt cng tc ca ngun in U v bn phi  ng in. ng
kho K v vn nm xoay ca bin tr R n v tr sao cho hiu in
th gia hai cc ca it AK hin th trn vn k V c gi tr U = 0.  

c)  Thay i v tr nm xoay ca bin tr R  tng dn hiu
in th U.  

C3
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Hy ni  r
chc nng  hot
ng  ca bin  tr
R,  mi l iampe k A ,
vn  k V v in
tr bo v R0 mc

trong  mch  in
Hnh  1 8.3.
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Hnh 18.4



Ghi cc gi tr cng  dng in ngc Ing hin th trn 
miliampe k A tng ng vi cc gi tr hiu in th U vo
Bng thc hnh 18.1 .

d) Gt cng tc ca ngun in U v bn tri  ngt in.  

B - Kho st c tnh khuch i ca tranzito

I  - Mc ch th nghim

1 . Kho st c tnh khuch i ca tranzito bng mt mch
in n gin.

2. Xc nh h s khuch i dng ca mch tranzito.

II  - Dng c th nghim

B thit b th nghim Kho st c tnh khuch i ca
tranzito c b tr nh Hnh 18.5.

1 . Tranzito lng cc npn (loi C 828).

2. Ngun in U (ACDC :  036912V/3A).

3. Bin tr nm xoay R (loi 10    10).

4. in tr :  RB = 300 k.

5. in tr RC = 820 .

6. ng h o in a nng hin s (DT-830B) dng lm chc
nng micrampe k mt chiu A1 .

7. ng h o in a nng hin s (DT-830B) dng lm chc
nng miliampe k mt chiu A2.

8. Bng lp rp mch in.

9. B dy dn ni mch in c hai u phch cm.

1 0. Kho ng  ngt mch in K.
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So snh cch
mc miliampe k A
v vn k V trong
hai  s  :  

 it phn cc
thun (Hnh 1 8.3) ;

 it phn  cc
ngc (Hnh 1 8.4).  

Gii  thch  ti  sao.

C4

Hnh 18.5



III  - C s l thuyt

Tranzito (lng cc) npn l dng c bn dn,
c cu to t mt tinh th bn dn c mt min
mang tnh dn p rt mng kp gia hai min mang
tnh dn n (Hnh 18.6a).

in cc ni vi min n c mt  lectron rt
ln gi l cc mit E,  in cc ni vi min n cn
li gi l cc colect C,  in cc ni vi min p 
gia gi l cc baz B.  Tranzito npn c k hiu
nh Hnh 18.6b.

 tranzito hot ng, ta phi t ngun in c
hiu in th U1  vo gia hai cc BE v phi t
ngun in c hiu in th U2 (vi U2 > U1) vo
gia hai cc CE, sao cho lp chuyn tip BE
phn cc thun v lp chuyn tip CB phn cc
ngc (Hnh 18.7).  Tranzito c tc dng khuch i
cng  dng in hoc hiu in th  gi chung
l khuch i tn hiu in (xem mc V, bi 17).

Trong th nghim ny, ta s dng cc ng h o
in a nng hin s DT-830B  kho st c tnh
khuch i dng in ca tranzito npn bng mt
mch in n gin (Hnh 18.8).  

IV - Tin hnh th nghim

1 . Mc tranzito npn v cc ng h o in a
nng hin s DT-830B theo Hnh 18.8,  trong  ch
 t ng :

_ Kho K  v tr ngt in (OFF) ;

 Ngun in U  v tr 6 V mt chiu ;

 Bin tr R ni vi hai cc dng v m ca ngun
in mt chiu U theo kiu phn p ;

 Micrampe k A1  v tr DCA 200,  mc ni tip
vi in tr RB = 300 k v cc baz B ca tranzito ;

Miliampe k A2  v tr DCA 20m, mc ni tip vi
in tr RC  820  v cc colect C ca tranzito.

1 1 2

Hnh 18.6

c) nh chp tranzito

Hnh 18.7

Hnh 18.8

a)

b)



2. Gt cng tc ca ngun in U v bn phi.  ng kho K v
vn nm xoay ca bin tr R n v tr sao cho micrampe k A1
ch cng  dng in IB ln nht.  Ghi gi tr tng ng ca
cng  dng in IB trn micrampe k A1 v cng  dng
in IC trn miliampe k A2 vo Bng thc hnh 18.2.  

3. Thc hin nm ln ng tc trn, mi ln li thay i v tr nm
xoay ca bin tr R t 100  n 50  (mi ln gim 10 ) 
gim dn cng  dng in IB.  Ghi gi tr tng ng ca cng
 dng in IB v cng  dng in IC vo Bng thc hnh 18.2.  

4. Tt in ca cc ng h hin s A1 ,  A2 v ngun in mt
chiu U khi thc hin xong cc php o.

Bo co thc hnh

H v tn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lp . . . . . . . . . . . . . . . . . . . . T . . . . . . . . . .

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

2. Bng thc hnh 1 8.1  : Kho st c tnh chnh lu ca it bn dn

a) V  th I = f(U)  biu din cng  dng in I chy qua it bn dn ph thuc 
hiu in th U gia hai cc ca n.

b) Nhn xt v kt lun :

Cng  dng in chy qua it phn cc thun c gi tr  ... . . . . . . . . . . . . . . . . . . . .
trong khong hiu in th U t 0 n... . . . . . . . . . .  v n ch bt u... . . . . . . . . . . .
mnh khi hiu in th U tip tc tng n gi tr ln hn... . . . . . . . . .
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it phn cc thun it phn cc ngc

U (V) Ith  (mA) U (V) Ing (A)

0,00

.

.

.

.

.

.

.

.

.

.

.

0,00

.

.

.

.

.

.

.

.

.

.

.

Trong th nghim
ny,  ti  sao phi
dng  micrampe
k t  v  tr DCA
200  o cng
 dng baz IB v

dng mil iampe k
t  v  tr DCA
20m  o dng
colect IC ?
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 Cng  dng in chy qua it phn cc ngc c gi tr bng  ... . . . . . . . . . . . . . . . . . . .
vi mi gi tr ca hiu in th U t 0 n khong  ... . . . . . . . . . . .  

 Cc kt qu nu trn chng t it bn dn c c tnh  ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,
tc l ch cho dng in chy qua n theo chiu t cc... . . . . . . .sang cc  ... . . . . . . .

3. Bng thc hnh 1 8.2 :  Kho st c tnh khuch i ca tranzito 

a) Tnh h s khuch i dng  ca mch tranzito ng vi mi ln o.

b) Tnh gi tr trung bnh ca  v sai s ln nht ()max :

= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

()max = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

c) Ghi kt qu ca php o :

 =  ()max = . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

d) V  th IC = f(IB)  biu din s ph thuc ca cng  dng colect IC vo cng
 dng IB trong mch tranzito.

Cu hi  
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Vi  RC  820 

Ln  o

IB (A)

IC (mA)

 =
I

I
C

B

1 . M t nguyn  tc cu to ca it chnh  lu.
V k hiu  ca it ny km theo tn  gi  cc
in  cc ca n.

2.  it chnh  lu  c c tnh  g ?  Hy ni  r
chiu  ca dng  in  chy qua it ny.  Gii
thchti  sao.

3.  V s  mch  in  dng  kho st c tnh
ch nh  lu  ca  it bn  dn  trong  hai  
trng  hp :

a)  it phn cc thun.

b)  it phn cc ngc.

4.  M t nguyn tc cu to ca tranzito (lng
cc) npn.  V k hiu  ca tranzito ny km
theo tn  gi  cc in  cc ca n.

5. Tranzito c c tnh  g ?  Mun dng  tranzito
npn  khuch i  dng  in,  ta phi  ni
cc in  cc ca n vi  cc ngun in  nh
th no ?

6.  V s  mch in dng kho st c tnh
khuch i  ca mch tranzito npn.  Ni  r
chiu  ca cc dng in chy trong mch in
ca tranzito .



1 . Kim loi  

Ht ti in l lectron t do vi mt
 n = hng s.

Dng in trong kim loi l dng
chuyn di c hng ca cc lectron t
do di tc dng ca in trng.

in tr sut ca kim loi tng khi
nhit  tng :  

= 
0
[1 + (t t

0
)]

2. Cht in phn

Cht in phn l cc dung dch axit,
baz, mui hoc cc hp cht ny nng chy.

Ht ti in l cc ion dng v ion
m b phn li t phn t cht in phn.

Dng in trong cht in phn l
dng chuyn di c hng ca cc ion
trong in trng.

Hin tng in phn l hin tng
dng in tch cc hp cht thnh cc
thnh phn ho hc v a chng n
cc in cc.

Khi lng ca cht c gii phng 
in cc tun theo nh lut Fa-ra-y :

ng dng :  iu ch clo,  xt,  luyn
kim (nhm), m in,. . .

3. Cht kh

Cht kh vn khng c ht ti in.
Cc ht ti  in (lectron,  ion)  c
to ra nh tc  nhn ion ho.

Dng in trong cht kh l dng
chuyn di c hng ca cc lectron 
v cc ion trong in trng.

Dn in khng t lc :  Bin mt khi
khng cn tc nhn ion ho.

Dn in t lc :  Duy tr c nh t
to ra ht ti in ban u v nhn s ht
ti in y ln nhiu ln nh dng in
chy qua.  

H quang in :  T to ra lectron
nh pht x nhit lectron t catt nng.
Nhit  catt c duy tr nh dng
in.  ng dng :  lm n ng, hn in.

Tia la in :  T to ra lectron v ion
dng nh ion ho cht kh bng in
trng mnh.  Xy ra trong tia st.  ng
dng :  lm bugi  t,  xe my.

.

A
m = It

n

1

96 500
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Dng in trong
cc mi  trngt

ng kt
chng III



4. Chn khng

Chn khng vn khng c ht ti in.
Dn in c khi a lectron vo.

Dng in trong chn khng l dng
chuyn di c hng ca cc lectron.

it chn khng c tnh chnh lu.

Tia catt (tia m cc)  l chm 
lectron bay t do.  Tia catt mang nng
lng cao.

Tia catt c th c to ra bng
phng in qua cht kh  p sut thp
hoc bng sng lectron.

ng dng :  lm it chn khng, ng
phng in t v n hnh.

5. Cht bn dn

Gi tr ca in tr sut nm trung
gian gia in tr sut ca kim loi v
in tr sut ca in mi.

Ht ti in trong cht bn dn :

l lectron nhng th hin di hai
dng :  lectron t do (tch in m) v l
trng (tch in dng).

l do chuyn ng nhit hoc cc tc
nhn ion ho khc sinh ra.

Dng in trong cht bn dn l
dng chuyn di c hng ca cc
lectron t do v l trng di tc dng
ca in trng.

Bn dn loi n :  cha tp cht no,
mt  lectron rt ln so vi mt  l
trng.

Bn dn loi p :  cha tp cht axepto,
mt  l trng rt ln so vi mt 
lectron.

Lp chuyn tip p n c tnh chnh
lu, dng lm it bn dn.

Cu trc n p n vi min p rt mng
c hiu ng tranzito v kh nng khuch
i dng in,  c dng lm tranzito.

1 1 6
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CHNG Iv

T trng

Tu  in  chy trn  m t trng

Trong phn in hc,  ta  nghin cu in trng do cc in tch ng yn gy ra.  Bt u t chng
ny,  ta nghin cu t trng do cc ht in tch chuyn ng v cc nam chm gy ra,  c  th l :

T trng ca nam chm

T trng ca dng in

T trng ca Tri  t

Tc dng  ca t trng ln  dy dn  c dng in

Tc dng  ca t trng ln  ht in  tch  chuyn  ng



I  -  nam chm

1 . T rt lu trong lch s,  loi ngi  nhn thy
mt vi loi qung st c kh nng ht c st
vn.  Loi qung st  c gi l nam chm.  V
sau ngi ta nhn thy vt liu dng  lm nam
chm thng l cc cht (hoc l cc hp cht ca
chng) :  st,  niken, cban, mangan, galinium,
disprsium.  

2. Trn mt nam chm, c nhng min ht st vn
mnh nht :   l cc cc ca nam chm.  Mi nam
chm bao gi cng c hai loi cc phn bit.  Mt
kim nam chm nh c t t do v c th quay
xung quanh mt trc thng ng i qua trng tm
ca kim (Hnh 19.1 ),  nu khng c mt nam chm
no khc (hoc mt dng in no) t gn kim
nam chm y,  th ta thy n lun nm theo hng
Nam Bc.  Do vy,  hai cc ca nam chm cng
c t tn l cc Nam v cc Bc,  k hiu l S
(South) v N (North).

C1
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t trng
Trong chng I,  chng ta  nghin cu lc in lc tng tc gia cc in tch ng yn.
Ngun gc ca lc in l in trng.

Mt vn  t nhin c t ra l khi  cc in tch chuyn ng th lc tng tc gia chng 
ra sao ?  Chng gy ra loi  trng g ?

19

Hnh 19.1 Kim nam chm

Vt l iu  no sau  y khng
th lm nam chm ?

A.  St non.

B.  ng xit.

C.  St xit.

D.  Mangan xit.

C1



3. Thc nghim chng t rng, gia cc nam chm
c tng tc vi nhau thng qua cc lc t vo cc
cc.  C th l hai cc ca hai nam chm t gn
nhau s y nhau khi chng cng tn v ht nhau
khi chng khc tn.  Lc tng tc  c gi l
lc t v cc nam chm c gi l c t tnh.  

II  - T tnh ca dy dn c dng in

1 . Thc nghim chng t rng, dy dn c dng
in (gi tt l dng in) cng c t tnh nh nam
chm. C th l :

a) Dng in c th tc dng lc ln nam chm ;

b) Nam chm c th tc dng lc ln dng in ;

c)  Hai dng in c th tng tc vi nhau.

Trn Hnh 19.3,  dng in c cng  I chy
trong dy dn c nh t song song vi mt nam
chm.  Di tc dng ca lc t do dng in gy
ra,  cc Bc ca nam chm dch chuyn v pha
trc hnh v,  cc Nam ca nam chm dch chuyn
v pha sau.

Trn Hnh 19.4,  nam chm c nh tc dng lc
t F ln on dy dn c dng in I.  y,  on
dy dn c mt u nhng vo mt dung dch dn
in  khp kn dng in,  ng thi on dy dn
y cng c th x dch tu theo tc dng ca lc t
do nam chm gy ra.

C2

1 1 9

Mt thanh nam chm M c
gi thng bng nm ngang bng
mt si  dy thng ng i  qua
trng tm ca n (Hnh 1 9.2).
Ngi quan st cm mt thanh
nam chm th hai  sao cho khng
c chm vo thanh nam chm
M.  Hi  phi  t thanh nam chm
th hai  nh th no  cho cc
Bc ca thanh nam chm M :

a)  i  ln  ? b)  i  xung ?

c)  chuyn ng theo ng trn
trong mt phng nm ngang ?

C2

Hnh 19.2

Hnh 19.3

Lc t do dng in tc dng ln

nam chm

Trn Hnh 19.3,  k hiu c
ngha l lc F1 hng v pha sau mt
phng hnh v ;  k hiu c ngha
l lc F2 hng v pha trc mt
phng hnh v.

Hnh 19.4

Lc t do nam chm tc dng ln

dng in



Trn Hnh 19.5,  hai dy dn song song c cc dng in I1 ,
I2 tc dng ln nhau lc ht khi I1 v I2 cng chiu,  lc y 
khi I1 v I2 ngc chiu.

2. Kt lun

Gia hai dy dn c dng in (gi tt l hai dng in),  gia
hai nam chm, gia mt dng in v mt nam chm u c lc
tng tc ;  nhng lc tng tc y gi l lc t.  Ta cng ni dng
in v nam chm c t tnh.

II I  -  T trng

1 . Trong chng I,   gii thch s xut hin ca lc in,  ngi
ta a ra khi nim in trng.

Trong chng ny, chng ta dng phng php so snh tng
t  gii thch s xut hin ca lc t.

Xung quanh mt dng in hay mt nam chm tn ti mt t
trng.  Chnh t trng ny  gy ra lc t tc dng ln mt
dng in khc hay mt nam chm khc t trong .

2. nh ngha 

T trng l mt dng vt cht tn ti trong khng gian m
biu hin c th l s xut hin ca lc t tc dng ln mt
dng in hay mt nam chm t trong .

3.  pht hin s tn ti ca t trng trong mt khong khng
gian no , ngi ta s dng kim nam chm nh, t ti nhng v
tr bt k trong khong khng gian y.  Nu khng c tc dng ca
t trng ca mt dng in hay mt nam chm th kim nam chm
ni trn lun nm theo hng Nam Bc.  Khi c tc dng ca t
trng ca mt dng in hay mt nam chm, kim nam chm ni
trn s quay n mt v tr cn bng xc nh ;  v tr ny tu thuc
vo ch t kim nam chm trong t trng.

Ngi ta quy c : Hng ca t trng ti mt im l
hng Nam Bc ca kim nam chm nh nm cn bng ti
im .
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Hnh 19.5

Lc tng tc gia
hai dng in
thng song song



IV - ng sc t

 biu din v mt hnh hc s tn ti ca t
trng trong khng gian,  ngi ta a ra khi nim
ng sc t.

1 . nh ngha 

ng sc t l nhng ng v  trong
khng gian c t trng sao cho tip tuyn ti mi
im c phng trng vi phng ca t trng
ti im .

ng thi, ngi ta cng quy c chiu ca ng
sc t ti mt im l chiu ca t trng ti im .

C th quan st hnh dng ca nhng ng sc
t bng th nghim t ph :  rc mt st ln mt tm
knh (hay nha trong) nhn v a vo trong t
trng cn quan st.  Do tc dng ca t trng ,
cc mt st tr thnh nhng nam chm nh (b t
ho).  Cc nam chm nh  s sp xp theo nhng
ng sc t.

2. Cc v d v ng sc t

V d 1  :  T trng ca dng in thng rt di

Th nghim t ph cho kt qu v cc ng sc t
gy bi mt dng in thng rt di c cng  I
(Hnh 19.7a) :

a)  L nhng ng trn nm trong nhng mt
phng vung gc vi dng in v c tm nm trn
dng in ;

b)  C chiu c xc nh bi quy tc nm tay phi
sau y (Hnh 19.7b) :

1 21

Hnh 19.6

ng sc t

a) ng sc t ca dng in thng

b) Quy tc nm tay phi

Hnh 19.7



 bn tay phi sao cho ngn ci nm dc theo
dy dn v ch theo chiu dng in, khi  cc ngn
kia khum li cho ta chiu ca cc ng sc t.

Hnh 1 9.8  biu din ng sc t ca dng
in thng.

V d 2 :  T trng ca dng in trn

Th nghim t ph cho ta hnh dng cc ng
sc t ca dng in trn nh Hnh 19.9a.

Cc ng sc t ca dng in trn u c chiu
cng i vo mt mt v i ra mt kia ca dng in
trn y.   c th pht biu quy tc v chiu ca
cc ng sc t ,  ta nh ngha mt Nam ca
dng in trn l mt khi nhn vo ta thy dng
in chy theo chiu kim ng h,  cn mt Bc th
ngc li (Hnh 19.9b).  Khi  c th pht biu :

Cc ng sc t ca dng in trn c chiu i vo
mt Nam v i ra t mt Bc ca dng in trn y.

3. Cc tnh cht ca ng sc t 

Cc ng sc t c nhng tnh cht sau :

a)  Qua mi im trong khng gian ch v c mt
ng sc t.

b) Cc ng sc t l nhng ng cong khp kn
hoc v hn  hai u.

c)  Chiu ca cc ng sc t tun theo nhng 
quy tc xc nh (quy tc nm tay phi,  quy tc vo
Nam ra Bc).
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Hnh 19.8

ng sc t ca dng in thng

a) Dng in  thng c chiu  hng
v pha sau  mt phng hnh  v.

b) Dng in  thng c chiu  hng
v pha trc mt phng hnh  v.

Hnh 1 9.9b cho mt phng
php xc nh nhanh chiu dng
in ca mt dng in trn ti mt
Nam hay mt Bc.

Ti mt Nam (South) :  vit ch S ri
nh du mi tn vo hai u ch S.

Ti mt Bc (North) :  vit ch N ri
nh du mi tn vo hai u ch N.

Chiu ca mi tn  hai u ch
S v ch N ch chiu ca dng in
trn tng ng.

a)  ng sc t ca dng  in  trn b)

Hnh 19.9



d) Ngi ta quy c v cc ng sc t sao cho ch
no t trng mnh th cc ng sc t mau v ch
no t trng yu th cc ng sc t tha.  

V - T trng tri  t

T thi c,  loi ngi  bit s dng la bn 
xc nh phng hng.

B phn chnh ca la bn l mt kim nam
chm c th quay t do xung quanh mt trc c
nh i qua trng tm ca n.  t la bn ti mt
v tr xc nh,  xa cc nam chm khc v cc dng
in,  kim nam chm ca la bn lun lun nm
theo mt hng xc nh khng i,  gn trng vi
hng Nam Bc.  X dch la bn sang nhng v
tr khc (khng qu xa v tr c),  ta thy hng
ca kim nam chm vn khng i.   l do kim
nam chm lun lun chu tc dng ca t trng
Tri t (a t trng).

Phn tch s bin thin ca t trng Tri t
ti mt v tr xc nh trong mt khong thi gian
di,  ngi ta nhn thy,  t trng Tri t thay
i v c th vit di dng tng hp ca hai
thnh phn.  Thnh phn th nht c coi l
khng i gi l a t trng trung bnh. Nm
1839,  Gao-x  chng minh rng a t trng
trung bnh c th coi l t trng gy bi mt
thanh nam chm khng l nm trong lng Tri
t,  hai u nam chm ny hng v hai a cc
t.  Gc to bi trc quay ca Tri t v nam
chm khng l  bng 11 o (Hnh 1 9.11 ).  Thnh
phn th hai bin thin phc tp v cng nh hn
thnh phn th nht nhiu,  nn khng xt  y.

C3
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Xc nh  chiu  dng in
chy trong vng trn  (C)   Hnh
1 9.1 0.  Cho bit ng sc t c
chiu hng v pha trc mt
phng cha vng trn  (C).

C3

Hnh 19.10

Hnh 19.11 T trng Tri t

Nhng kin thc  bit :  Trc 
quay ca Tri t ni lin hai a
cc :  Bc cc v Nam cc.  Xt mt
im trn mt t th :

a)  ng thng ng l ng ni
im  n tm ca Tri t.

b) Mt phng kinh tuyn l mt
phng cha im  v trc quay
ca Tri t.
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Xung quanh mt nam chm hay mt dng in tn ti  mt t trng.

T trng l mt dng vt cht, m biu hin c th l  s xut hin lc t tc dng ln
mt nam chm hay mt dng in t trong khong khng gian c t trng.

Ti  mt im trong khong khng gian c t trng, hng ca t trng l hng
Nam Bc ca kim nam chm nh nm cn bng ti  im .

1 . Pht biu  nh  ngha t trng.

2. Pht biu  nh  ngha ng sc t.

3.  So snh nhng tnh  cht ca ng sc in
v ng sc t.

4. So snh bn cht ca in trng v t trng.

5. Pht biu  no di  y l sai ?

Lc t l lc tng tc

A.  gia hai  nam chm.

B.  gia hai  in  tch  ng yn.

C.  gia hai  dng in.

D.  gia mt nam chm v mt dng in.

6.  Pht biu  no di  y l ng ?

T trng khng tng tc vi

A.  cc in  tch  chuyn ng.

B.  cc in  tch  ng yn.

C.  nam chm ng yn.

D.  nam chm chuyn ng.

7. t mt kim  nam chm nh trn  mt phng
vung  gc vi  mt dng  in  thng.  Kh i  
cn  bng,  kim  nam chm  s nm theo
hng  no ?

8.  Hai  kim nam chm nh t xa cc dng  in
v cc nam chm khc ;  ng ni  hai  trng
tm ca chng nm theo hng Nam Bc.
Khi  cn  bng,  hng ca hai  kim nam chm 
 s nh th no ?



I  - Lc t

 d dng kho st v o c lc t,  trc ht
ta hy to ra mt t trng u.

1 . T trng u

T trng u l t trng m c tnh ca n
ging nhau ti mi im ; cc ng sc t l
nhng ng thng song song,  cng chiu v cch
u nhau.

T trng u c th c to thnh gia hai cc
ca mt nam chm hnh ch U (Hnh 20.1 ).

2. Xc nh lc t do t trng u tc dng
ln mt on dy dn c dng in

Trong mt t trng u c cc ng sc t
thng ng (to bi mt nam chm hnh ch U, 
Hnh 20.2a), ta t mt on dy dn M1M2 = l vung
gc vi cc ng sc t.  Gi s M1M2 c treo
nm ngang nh hai dy dn mnh cng  di
O1M1 = O2M2,  c hai u O1 v O2 c gi c
nh.  Dng in i vo O1 v i ra O2 qua dy dn
M1M2 theo chiu t M1 n M2.

Khi cha c dng in qua M1M2 th O1M1 v
O2M2 c phng thng ng,  do tc dng ca
trng lc mg ca M1M2 cn bng vi tc dng ca
cc lc cng.
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Lc t
cm ng T

Nh  bit trong chng I,  i  lng c trng cho tc dng ca in trng l cng  in
trng.  Vy i  lng c trng cho tc dng ca t trng l g ?

20

Hnh 20.1  T trng u

Hnh 20.2a

Dng in  I i  vo O1 v i  ra O2 qua

on dy dn  M1M2 = l t vung gc

vi  cc ng sc t thng ng ca
nam chm hnh  ch U.



Khi cho dng in c cng  I chy qua M1M2
th xut hin lc t F tc dng ln M1M2.  Thc
nghim chng t rng : F M1M2 v  F vung gc
vi ng sc t.

Kt qu l F c phng nm ngang v c chiu
nh Hnh 20.2b.

Di tc dng ca trng lc mg v lc t  F,  khi
cn bng, tng mg +  F trc i vi lc cng  T ca
hai dy treo.  Hai dy O1M1 v O2M2 lch gc  so
vi phng thng ng.  Lc F c cng  c
xc nh bi cng thc :

F = mgtan (20.1 )  

D dng nhn thy, hng dng in M1M2,  hng
ca t trng (k hiu l B)  v hng ca lc F to
thnh mt tam din thun.  

II  - cm ng t 

1 . Th nghim m t  mc trn cho php xc nh
lc t F do t trng tc dng ln on dy dn
M1M2 = l c dng in cng  I chy qua.

Tip tc tin hnh th nghim trong  cho I v l

thay i,  kt qu cho thy thng s khng thay 

i.  Thng s  ch ph thuc vo tc dng ca 
t trng ti v tr t on dy dn M1M2.  Ni cch
khc,  c th coi thng s  c trng cho tc
dng ca t trng ti v tr kho st.  Ngi ta nh
ngha thng s  l cm ng t ti v tr ang xt,
k hiu l B :

(20.2)=

F
B

Il

F
Il

C2

C1
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Hnh 20.2b

Xc nh  lc t F tc dng ln  dng

in  I (hng vo pha trong).

Hy thit lp h thc (20.1 ).C1

Nghim li  nhn xt :  Hng
ca dng in,  t trng v lc
t to thnh mt tam din  thun.

C2

Tam din thun : Ba vect M1M2,
B  v F khng ng phng to nn
mt tam din thun khi chng tho
mn quy tc bn tay tri (Hnh 20.3) :
 bn tay tri sao cho B hng vo
lng bn tay, chiu t c tay n ngn
gia l chiu M1M2, khi  chiu
ngn ci choi ra ch chiu ca F.

Hnh 20.3 

Quy tc bn tay tri



Trong cng thc (20.2),  ta  chn n v o cc
i lng sao cho h s t l bng 1 .

2. n v  cm ng t

Trong h SI,  n v cm ng t l tesla (T).
Trong cng thc (20.2),  F o bng niutn (N),  I o
bng ampe (A) v l o bng mt (m).

3. Vect cm ng t

Ngi ta biu din cm ng t bng mt vect
gi l vect cm ng t,  k hiu l  B (1 ).

Vect cm ng t B ti mt im :

 C hng trng vi hng ca t trng ti
im  ;

 C  ln l :  .

4. Biu thc tng qut ca lc t F theo B

Trc ht,  ta nh ngha vect phn t dng in
Il l vect IM1M2,  cng hng vi dng in v c
 ln bng Il.  Da vo nhng kt qu thc nghim
 nu  trn,  c th xc nh lc t F tc dng 
ln mt phn t dng in I M1M2 = Il khi t trong
mt t trng u,  cm ng t l B :

Lc tF c im t ti trung im ca M
1
M

2
,

c phng vung gc vi l v B,  c chiu tun
theo quy tc bn tay tri v c  ln :

F = IlBsin (20.3) 

trong   l gc to bi B v l .

F
B =

Il
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T trng B (T)

 Nam chm in  siu  dn

 Trn b mt ca Mt Tri

 Nam chm in  ln

 Nam chm thng thng

 Kim nam chm

 Tri  t

20

5

2

1 02

1 04

5.1 05

Hnh 20.4

(1 ) Sau ny,  ngi ta thng ni tt :  hng ca t trng v  ln ca t trng.  Ta hiu  chnh l
hng ca B v  ln ca B.

Vi v d v c  ln ca cm ng t
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Ti  mi im trong khng gian c t trng xc nh mt vect cm ng t B :

C hng trng vi  hng ca t trng ;

C  ln bng , vi F l  ln ca lc t tc dng ln phn t dng in c  di l,

cng  I, t vung gc vi  hng ca t trng ti  im .

Lc t  F tc dng ln phn t dng in Il t trong t trng u, ti   cm ng t
l B :

C im t ti  trung im ca l ;

C phng vung gc vi l v B ;

C chiu tun theo quy tc bn tay tri  ;

C  ln :

F = IlBsin

F

Il

1 .  Pht biu  cc nh  ngha :

a)  T trng u  ;

b)  Lc t ;

c)  Cm ng  t.

2.  Pht biu  nh  ngha n v  tesla.

3.  So snh lc in  v lc t.

4. Pht biu  no di  y l sai ?

Lc t tc dng ln  phn t dng in

A.  vung gc vi  phn  t dng  in.

B.  cng hng vi  t trng.

C.  t l vi  cng  dng in.

D.  t l vi  cm ng t.

5.  Pht biu  no di  y l ng ?

Cm ng t ti  mt im trong t trng

A.  vung  gc vi  ng sc t.

B.  nm theo hng ca ng sc t.

C.  nm theo hng ca lc t.

D.  khng c hng xc nh.

6.  Phn t dng in  Il nm trong  t trng u
c cc ng sc t thng ng.  Phi  t Il
nh th no  cho lc t

a)  nm ngang ?

b)  bng 0 ?

7. Phn t dng in Il c treo nm ngang trong
mt t trng u.  Hng v  ln ca cm
ng t B phi nh th no  lc t cn bng
vi trng lc mg ca phn t dng in ?



Thc nghim v l thuyt  xc nh c cm
ng t  B ti mt im cho trc trong t trng 
ca mt dng in chy trong mt dy dn c hnh
dng nht nh.  Kt qu cho thy rng, cm ng t
B ti mt im M :

T l vi cng  dng in I gy ra t trng ;

Ph thuc vo dng hnh hc ca dy dn ;

Ph thuc vo v tr ca im M ;

Ph thuc vo mi trng xung quanh.

Di y,  ta gi thit mi trng xung quanh l
chn khng ;  mt cch gn ng, nhng kt qu thu
c cng p dng c cho mi trng xung
quanh l khng kh.

I  - t trng ca Dng in chy trong
dy dn thng di

Ta hy xc nh cm ng t  B ti mt im M gy
bi dng in c cng  I chy trong dy dn thng
di PQ.  Trc ht, ta xc nh ng sc t i qua M.
Theo bi 19, ng sc t i qua M l ng trn
nm trong mt phng i qua M vung gc vi dy
dn, c tm O nm trn dy dn.  Vect cm ng t B
tip xc vi ng trn  ti M (Hnh 21 .1).
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T trng ca dng in
chy trong cc dy dn
c hnh dng c bit

Xung quanh mt dy dn c dng in tn ti  mt t trng.  Ti  mt im trong khng gian ,
vect cm ng t B xc nh t trng ph thuc vo nhng yu t no ?

21

Hnh 21.1

Cm ng t ca dng in thng



D dng thy rng B OM (tip tuyn vung gc
vi bn knh ti tip im) v  B vung gc dy dn
(v B nm trong mt phng vung gc vi dy dn).
Kt qu l B vung gc mt phng to bi Mv dy dn.

Mt khc,  B c chiu xc nh bi quy tc nm
tay phi.  Nu ly mt phng hnh v l mt phng
xc nh bi M v dy dn th chiu ca B c xc
nh trn Hnh 21 .2a.  

V  ln ca cm ng t,  thc nghim v l
thuyt  chng minh c rng :  cm ng t B ca
dng in chy trong dy dn thng di (c th coi
l di v hn) t l thun vi cng  dng in I
v t l nghch vi khong cch r = OM t M n
dy dn :

Trong h SI,  h s t l k c gi tr bng 2.107.

Vy : (21 .1 )

trong ,  I tnh ra ampe (A),  r tnh ra mt (m),  B
tnh ra tesla (T).

V d : I = 10 A ;  r = 0,1  m

B = 2.107. = 2.105 T

II  - t trng ca dng in chy trong
dy dn un thnh vng trn

Theo bi 19,  cc ng sc t ca dng in trn
l nhng ng cong c chiu i vo mt Nam, i
ra mt Bc ca dng in trn y (Hnh 21 .3).
Trong s ,  c ng sc t i qua tm O l ng
thng v hn  hai u.  Cm ng t  B ti tm O c
phng vung gc vi mt phng cha dng in
v c chiu i vo mt Nam, i ra mt Bc ca dng
in trn .  Theo kt qu tnh ton,  ln cm
ng t ti O c xc nh bi cng thc :

10
0,1

I
B =

r

7
2.10



I
B k

r
=

C1
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Hy xc nh  chiu  dng
in trn  Hnh  21 .2b.
C1

H qu : Khi c hai dng in I1 v
I2 chy trong hai dy dn thng di,
song song, cch nhau mt on r th
t trng ca dng I1 s tc dng ln
mi on l ca dng I2 mt lc t l :

F = B1I2l sin 90
o = 2.107

I I l

r
1 2

Hnh 21.2

a)

b)

Hnh 21.3

T trng ca dng in trn



B = 2.10 7 (21 .2a)

vi R l bn knh ca khung dy trn.  Nu khung
dy trn to bi N vng dy st nhau th :

(21 .2b)

I I I  -  t trng ca dng din  chy
trong ng dy dn hnh tr

Trong vt l v k thut,  ngi ta thng s
dng ng dy dn hnh tr to thnh bi mt dy
dn qun u quanh mt li hnh tr (thng c
chiu di ln hn nhiu so vi ng knh tit
din).  Khi cho dng in cng  I i vo dy
dn,  thc nghim chng t rng,  trong ng dy
cc ng sc t l nhng ng thng song song
cng chiu v cch u nhau.  Ni cch khc,  t
trng trong lng ng dy l u.  Theo kt qu
tnh ton,  cm ng t trong lng ng dy c
cho bi cng thc :

B = 4.10 7 (21 .3a)

trong  N l tng s vng dy, l l  di hnh tr.  

Ch  rng = n l s vng dy qun trn mt n 

v di ca li,  vy cng c th vit :

(21 .3b)

Chiu cc ng sc t ca ng dy dn hnh tr
cng c th c xc nh bng quy tc nm tay
phi :  Tng tng dng bn tay phi nm ly ng
dy sao cho cc ngn tr,  ngn gia.. .  hng theo
chiu dng in ;  khi  ngn ci choi ra cho ta
chiu ca ng sc t.  C2

B = nI
7

4 .10

N

l

N
I

l

I
B = N

R

7
2 .10

I

R
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Hnh 21.4

T trng ca ng dy hnh tr

Da vo quy tc vo Nam
ra Bc,  nghim li  rng,  chiu
cc ng sc t ca ng dy
in  hnh  tr  cng c xc nh
bng quy tc nm tay phi.

C2



IV - t trng ca nhiu dng in

Phng php tnh ton tng t nh i vi cng
 in trng gy bi nhiu in tch im.  Ngha
l t trng do nhiu dng in gy ra tun theo
nguyn l chng cht : Vect cm ng t ti mt im
do nhiu dng in gy ra bng tng cc vect cm
ng t do tng dng in gy ra ti im y.

Bi tp v d

Cho hai dng in I1 = I2 = 6 A chy trong hai dy dn di,
song song, cch nhau 30 cm theo cng mt chiu.  Xc nh
vect cm ng t tng hp ti im M nm trong mt phng
cha hai dy dn, cch hai dy ln lt l MO1 = r1 = 0,1  m ;  
MO2 = r2 = 0,2 m.

Gii

Ti M c hai vect cm ng t B1 v B2 ln lt do I1 v I2
gy ra.  V M nm trong mt phng cha hai dng in nn
B1  v B2 cng phng (v vung gc vi mt phng cha M v
hai dy dn).  p dng quy tc nm tay phi,  d dng thy ti
M hai vect B1  v B2 ngc hng (Hnh 21 .5).  Vy vect cm
ng t tng hp ti M cho bi :

B = B1  + B2

c  ln :

trong  :

B cng hng vi B1 .

C3

6 6(12 6).10 6.10 T ;B  

=  =

7 7 62
2

2

6
2.10 . 2.10 . 6.10 T

0, 2

I
B

r
  

= = =

7 7 61
1

1

6
2.10 . 2.10 . 12.10 T

0,1

I
B

r
  

= = =

1 2B B B= 
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Tm mt im trn  on
O1O2 trong   cm ng t tng

hp bng 0.

C3

Hnh 21.5

Cm ng t ca dng in thng di  :  B = 2.1 07 .

Cm ng t ti  tm ca khung dy in trn :  B = 2 .1 07 .

Cm ng t trong lng ng dy in hnh tr di  :  B = 4 .1 07nI.

N

R

I

r

I
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1 . Cm ng t ti  mt im trong t trng ca
dng in  ph  thuc vo nhng yu t no ?

2.   ln  ca cm ng  t ti  mt im trong t
trng ca dng in  thng  di  thay i  th
no khi  im y dch  chuyn  

a)  song song vi  dy ?

b)  vung gc vi  dy ?

c)  theo mt ng sc t xung quanh dy ?

3.  Pht biu  no di  y l ng ?

 ln  cm ng t ti  tm mt dng  in  trn  

A.  t l vi  cng  dng in.

B.  t l vi  chiu  di  ng trn.

C.  t l vi  d in  tch  hnh  trn.

D.  t l nghch  vi  d in  tch  hnh  trn.

4. Pht biu  no di  y l ng ?

Cm ng t trong lng ng dy in  hnh  tr  

A.  lun  bng  0.

B.  t l vi  chiu  di  ng dy.

C.  l ng u.

D.  t l vi  tit d in  ng  dy.

5.  So snh cm ng t bn trong hai  ng dy
in  sau  :

6.  Hai  dng in ng phng :  dng th nht
thng di,  I1 = 2 A ;  dng th hai  hnh trn,  

tm O2 cch dng th nht 40 cm,  bn  knh  

R2 = 20 cm,  I2 = 2 A.  Xc nh cm ng t ti  O2.

7.  Hai  dng in  I1 = 3 A,  I2 = 2 A chy trong hai

dy dn  thng di,  song song  cch nhau  
50 cm theo cng  mt chiu.  Xc nh  nhng
im ti   B = 0.
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ng 1 5 A 5 000 vng di  2  m

ng 2 2 A 1 0 000 vng di  1 ,5 m

NH NGHA N V  AMPE

Theo nhng tnh ton  trn v tng tc t gia cc dng in,  ta thy :  hai  dng in,  cng
 tng ng l I1 v I2,  chy trong hai  dy dn thng di,  song song,  cng chiu  th ht nhau v

ngc chiu  th y nhau.  Lc tng tc trn mt  di  MN = l ca mi  dy dn cho bi  :

F = 2 .1 0 7

trong  r l  khong cch  gia hai  dy dn.

Cng thc trn  cho thy,  nu  I1 = I2 = 1  A ;  l = 1  m  ;  r = 1  m  th F = 2.1 0 7 N.  T ,  ngi

ta a ra nh  ngha n  v  ampe ca cng  dng in,  mt n  v  c bn ca h SI nh
sau  :  Ampe l cng  ca dng in  khng i  khi  chy trong hai  dy dn  thng di ,  song
song,  c tit din  nh,  t cch  nhau  1  m  trong chn  khng,  th mi  mt chiu  di  ca mi
dy chu  tc dng ca mt lc t bng 2.1 0 7 N .

I I l
1 2

r

Em c bit ?



I  - Lc Lo-ren-x

1 . nh ngha lc Lo-ren-x

Ta bit rng, dng in trong kim loi l dng chuyn di c
hng ca cc lectron.  Khi dy dn c dng in c t
trong mt t trng, ngi ta gii thch lc t tc dng ln dy
dn chnh l tng hp cc lc do t trng tc dng ln cc 
lectron chuyn ng to thnh dng in.

Mt cch tng qut :  Mi ht in tch chuyn ng trong
mt t trng,  u chu tc dng ca lc t.  Lc t ny c gi
l lc Lo-ren-x (Lorentz).  C th lm nhng th nghim chng
minh hin tng ny.  Chng hn khi t mt nam chm li gn
mt my thu hnh ang hot ng, th lc Lo-ren-x tc dng
ln chm lectron ang ri vo mn hnh lm lch qu o ca
dng lectron.  Do ,  hnh nh trn mn hnh b nhiu lon.

2. Xc nh lc Lo-ren-x

Tuy rng, dng in trong kim loi l dng chuyn di ngc
chiu dng in ca cc lectron (mang in  e = 1,6.1019 C),
nhng  tin l gii v  c th m rng kt qu tm c cho
mi trng hp, ta coi rng dng in trong dy dn l dng
chuyn di theo chiu dng in ca cc ht in tch q0 = + e.

Theo bi 20, lc t F tc dng ln phn t dng in Il = I M1M2

c phng vung gc vi l v B,  c chiu tun theo quy tc 
bn tay tri v c  ln c xc nh bi cng thc :

sinF IlB =
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Lc Lo-ren-x
Dng chuyn di  c hng ca cc ht tch in to thnh dng in.  Vy khi  ht tch in
chuyn ng trong mt t trng th ht y c chu  tc dng ca lc t khng ?
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y, ta gi thit t trng B l u.  Lc t  F l
tng hp cc lc Lo-ren-x tc dng ln cc ht
in tch q0 chuyn ng vi cng vn tc v to
thnh dng in theo chiu v (Hnh 22.1 ).  Nh vy,
lc t tng hp phn chia u cho cc ht in tch.
Nu N l tng s ht in tch trong phn t dng
in th lc Lo-ren-x tc dng ln mi ht in
tch cho bi :

Bsin (22.1 )

 l gc to bi  B v l = M1M2

Gi s n0 l mt  ht in tch trong dy dn,
S l tit din dy dn th :

N = n0  th tch dy dn = n0  Sl

Mt khc,  cng  dng in I biu th lng
in tch chuyn qua tit din S trong thi gian mt
giy (Hnh 22.2).  Trong mt giy,  cc ht in tch
i c on ng bng v ,  vy cng  dng
in I cng c tnh bng lng in tch cha
trong th tch S  v mang s ht Svn0,  ngha l :

I = q0(Svn0)

v   

Vy (22.1) cho ta cng thc xc nh lc Lo-ren-x :

f = q0vBsin (22.2)

So snh v hng, ta nhn thy l v v cng
hng khi q0 > 0 v ngc hng khi q0 < 0.  Vy
c th kt lun :

Lc Lo-ren-x do t trng c cm ng t B
tc dng ln mt ht in tch q

0
chuyn ng 

vi vn tc v :

a) C phng vung gc vi v v B ;

q S n lIl
= = q

N n Sl

0 0
0

0

v

v

F Il
f

N N
= =
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Hnh 22.1

Xc nh lc Lo-ren-x

Hnh 22.2

Xc nh cng  dng in
qua tit din S



b) C chiu tun theo quy tc bn tay tri :  bn
tay tri m rng sao cho t trng hng vo lng
bn tay, chiu t c tay n ngn gia l chiu ca
v khi q

0
> 0 v ngc chiu v khi q

0
< 0.  Lc ,

chiu ca lc Lo-ren-x l chiu ngn ci choi ra ;

c) C  ln :  f = |q
0

|vBsin (22.3)

trong  l gc to bi v v B (Hnh 22.3).   

;

I I  -  chuyn ng ca ht in tch trong
t trng u

1 . Ch  quan trng

Gi s mt ht in tch q0 khi lng m chuyn
ng di tc dng duy nht ca lc Lo-ren-x.  Khi
, lc tc dng f lun lun vung gc vi vn tc ,
do  cng sut tc thi ca lc tc dng :

P= f.v

lun bng 0.  Vy ng nng ca ht (theo nh l
bin thin ng nng) c bo ton, ngha l 
ln vn tc ca ht khng i,  chuyn ng ca ht
l chuyn ng u.

2. Chuyn ng ca ht in tch trong t
trng u

By gi ta hy kho st chuyn ng ca mt ht
in tch q0,  khi lng m trong mt t trng u
B vi gi thit l vn tc ban u ca ht vung gc
vi t trng.  Gi thit ht chu tc dng duy nht
ca t trng, phng trnh chuyn ng ca ht
c vit :

ma = f (22.4)

vi f c xc nh theo Hnh 22.3.

v

C2C1
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Hnh 22.3

Xc nh  lc Lo-ren-x tc dng

ln  in  tch  :  a)  q0 > 0,  b)  q0 < 0.

Khi no lc Lo-ren-x bng 0?C1

Xc nh  lc Lo-ren-x trn
Hnh 22.4.
C2

Hnh 22.4

a)

b)



Chn h quy chiu qun tnh l Oxyz,  sao cho
cm ng t B hng dc theo trc Oz (Hnh 22.5).
Khi , nu gi thnh phn ca gia tc theo phng z
l az th theo (22.4), v  a B ngha l a Oz, nn :

az = 0,   suy ra :  vz = const

Kt qu cho thy thnh phn ca vn tc v theo
phng z khng thay i.  V lc u (t = 0) :  vz = 0
(vn tc ban u vung gc vi B ) nn ta lun c 
vz = 0, ngha l vect vn tc v lun nm trong mt
phng Oxy :  Chuyn ng ca ht in tch l chuyn
ng phng trong mt phng vung gc vi t trng.

Trong mt phng , lc Lo-ren-x lun vung gc
vi vn tc v , ngha l ng vai tr lc hng tm :

(22.5)

vi R l bn knh cong ca qu o.  

V  ln ca vn tc khng i nn bn knh
cong R ca qu o khng i,  ni cch khc qu
o l mt ng trn.

Kt lun :  Qu o ca mt ht in tch trong
mt t trng u,  vi iu kin vn tc ban u
vung gc vi t trng,  l mt ng trn nm
trong mt phng vung gc vi t trng,  c bn
knh (cho bi cng thc (22.5))  :

(22.6)

Lc Lo-ren-x c nhiu ng dng trong khoa
hc v cng ngh :  o lng in t, ng phng in
t trong truyn hnh, khi ph k, cc my gia tc,.. .

C4

0

m
R

q B

v

C3

0

m
f = = q B

R

v
v

2



1 37

Hnh 22.5

Chuyn ng ca ht in
tch trong t trng u

Hnh 22.6 l qu o trn
ca mt lectron  trong mt mt
phng vung gc vi  t trng
u B .  Xc nh  chiu  ca B .

C3

T cng thc (22.6),  hy
tnh  chu  k ca chuyn ng trn
u ca ht.

Chng t rng,  chu k  khng ph
thuc vn tc ht (trong khi bn
knh qu o t l vi vn tc ht).

C4

Hnh 22.6



Cu hi  v bi  tp
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Lc Lo-ren-x tc dng ln mt ht in tch q0 chuyn ng trong mt t trng B c
phng vung gc vi v v B, c chiu tun theo quy tc bn tay tri, v c  ln :

f= |q0|vBsin

Ht in tch q0, khi lng m bay vo mt t trng u B vi vn tc ban u vung
gc vi  t trng, c qu o l  mt ng trn nm trong mt phng vung gc vi
t trng vi  bn knh : mv

R =
q B
0

1 .  Lc Lo-ren-x l g ?  Vit cng thc ca lc
Lo-ren-x.

2. Pht biu quy tc bn tay tri  cho lc Lo-ren-x.

3. Pht biu  no di  y l sai ?

Lc Lo-ren-x 

A.  vung gc vi  t trng.

B.  vung gc vi  vn  tc.

C.  khng ph  thuc vo hng ca t trng.

D.  ph  thuc vo du ca in  tch.

4. Pht biu  no sau  y l ng  ?

Ht lectron  bay vo trong mt t trng u
theo hng ca t trng B th 

A.  hng chuyn ng thay i.

B.   ln  ca vn  tc thay i.

C.  ng nng  thay i.

D.  chuyn  ng khng  thay i.

5. Mt ion bay theo qu o trn bn knh R trong
mt mt phng vung gc vi  cc ng sc
ca mt t trng u.  Khi   ln vn tc tng
gp i  th bn knh qu o l bao nhiu ?

A. . B.  R. C.  2R. D.  4R.

6. So snh lc in  v lc Lo-ren-x cng tc
dng  ln  mt in  tch.

7.  Ht prtn chuyn ng theo qu o trn
bn knh  5 m di  tc dng ca mt t trng
u B = 1 0 2 T.  Xc nh  :

a)  Tc  ca prtn.
b)  Chu  k chuyn ng  ca prtn.

Cho mp = 1 ,672.1 0 27 kg.

8*. Trong  mt t trng u  c B thng  ng,
cho mt dng cc ion bt u i  vo t trng t 

im A v i  ra ti  C,  sao cho AC l ng 

trn trong mt phng ngang.  Cc ion  c cng
in  tch,  cng vn tc u.  Cho bit khong
cch AC gia im i  vo v im i  ra i  vi
ion  C2H5O

+ l 22,5 cm,  xc nh  khong cch

AC i  vi  cc ion  C2H5OH+ ;  C2H5
+ ;  OH+ ;

CH2OH+;  CH3
+ ;  CH2

+.

1

2

2

R



khi  ph k

Khi  ph k l mt ng dng trc tip ca hin  tng ni   Bi  tp 8.   l mt thit b
c tc dng tch  ring cc ht tch  in  (cc ion)  c cng in  tch  nhng khi  lng khc
nhau.  Mun  vy,  ta cho dng cc ion  bay vo mt t trng u  theo hng vung gc vi
cc ng sc.  Khi   cc ion  cng in  tch  c khi  lng khc nhau  s bay theo nhng na
ng trn  c bn  knh  khc nhau.

Cc my gia tc

 thc hin cc phn ng ht nhn,  ngi  ta phi  tng tc cho cc chm ht in tch sao
cho nng lng ca cc chm ht ny t ti  nhng gi tr  ngy cng ln.  Mun t mc ch ,
ngi  ta s dng cc my gia tc,  trong  cc ht in tch c tng tc nh cc lc in.

Trong cc my gia tc thng,  cc ht in  tch  c tng tc nh lc in  mnh.  Chng
hn  trong my gia tc thng c chiu  di  4  km ca phng th nghim Stan-fot,  cc ht 
lectron  c tng tc n  nng lng t gi tr  50 GeV(1 ).

Trong cc my gia tc trn ,  ht in  tch  chuyn  ng
theo cc qu o trn  di  tc dng ca mt t trng u
c hng vung gc vi  vn  tc ca ht (Hnh  22.7).  ng
thi  ht chuyn  ng trong mt hp hnh  trn  gm hai  na
hp rng hnh  ch D ni  vo mt hiu  in  th xoay
chiu.  Tt c u  nm trong chn  khng.  Khi  ,  in
trng xoay chiu  gia hai  hnh  D c tc dng tng tc
cho ht trong qu trnh  chuyn  ng :  Vn  tc ht ngy
cng tng l n  cng vi  bn  knh  qu o.  Khi  ng nng
ca ht tng l n  n  gi tr    ln  th ngi  ta cho chm
ht bn  vo mt tm bia  to ra cc phn  ng ht
nhn.  Hin  nay,  my gia tc (LEP LHC) ln  nht th gii   c xy dng ti  trung tm
nghin  cu  ht nhn  chu  u  (CERN) vo cui  nhng nm tm mi  ca th k trc.  Trong
nh my khng l ny,  cc ht in tch  bay theo nhng qu o trn  nm trong mt ng
hm hnh trn, c chu vi  ti  27 km, nm su di  lng t 1 00 m, gia hai  nc Php v Thu S.
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Em c bit ?

Hnh 22.7

My gia tc trn

(1 ) eV (lectron vn),  n v o nng lng ht.

1  eV = 1 ,6.10 19 J ;  1  GeV = 109 eV.



1 . Lc t l lc tng tc gia hai nam
chm, gia mt nam chm v mt dy
dn c dng in,  hay gia hai dy dn
c dng in.  

Trong khong khng gian xung quanh
mt nam chm hay xung quanh mt
dng in,  tn ti mt t trng.  Biu
hin ca t trng trong mt khong
khng gian no  l s xut hin lc t
tc dng ln mt nam chm hay mt
on dy dn c dng in t ti mt
im bt k trong khong khng gian y.

Hng ca t trng ti mt im l
hng Nam  Bc ca kim nam chm
nh nm cn bng ti im .

ng sc t l nhng ng v  trong
khong khng gian c t trng sao cho
tip tuyn ti mi im c phng trng vi
phng ca t trng ti im .

2.  c trng cho t trng ti mt
im trong khng gian xung quanh mt
dng in,  ngi ta nh ngha mt i
lng gi l cm ng t,  k hiu  B.   l
mt vect :

 C hng trng vi hng ca t
trng ti im  ;

 C  ln t l vi cng  dng in
sinh ra t trng, ph thuc vo hnh
dng ca dy dn mang dng in v
cng ph thuc v tr ca im ang xt.

3. Mt s biu thc ca  ln cm ng

t B do mt vi dng in c hnh dng
c bit gy ra :

4. Lc t tc dng ln phn t dng in
Il t trong t trng u :

 Chiu ca lc :  xc nh theo quy tc
bn tay tri ;

  ln ca lc :  F = BIlsin.

5. Lc Lo-ren-x (lc t tc dng ln ht
in tch (q0, v) chuyn ng) :

 Chiu ca lc :  tun theo quy tc bn
tay tri khi q0 > 0 ;

  ln ca lc :  F = |q0|vBsin.

Bn knh qu o trn ca ht in tch
(q0, v)  chuyn ng trong mt phng
vung gc vi t trng u B :

0

m
R =

q B

v
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T trngt
ng kt
chng IV

Dng in chy
trong dy dn
thng di

72.10
I

B = r

Dng in chy
trong khung
dy dn trn

(ti tm 
khung trn)


72 .10

NI
B =

R

Dng in chy
trong ng dy
dn hnh tr

B = 4 .10  7nI
(trong lng 
ng dy)
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CHNG v

Cm ng  in  t

My bin  p 220 kV  1 80 MVA

Trong  chng  trc,  ta   xt mi  quan  h g ia dng  in  v t trng  do dng  in  sinh  ra.  Trong
chng  ny,  ta  xt bi  ton  ngc li  :  trong  iu  kin  no t trng  gy ra  dng  in  ?  C  th l
cc vn   sau  :

H in  tng cm ng in  t

nh  lut Len-x (Lentz)  v chiu  dng in  cm ng

Sut in  ng cm ng

T cm.  Sut in  ng t cm.  Nng lng t ca cun dy t cm



I  -  T thng

1 . nh ngha

Gi s mt ng cong phng kn (C) l chu vi
gii hn mt mt c din tch S (gi thit l phng)
(Hnh 23.1 ).  Mt  c t trong mt t trng
u B .  Trn ng vung gc vi mt S,  ta v vect
n c  di bng n v theo mt hng xc nh (tu
 chn), n c gi l vect php tuyn dng.  Gi
 l gc to bi n v B,  ngi ta nh ngha t thng
qua mt S l i lng, k hiu ,  cho bi :

(23.1 )

Cng thc nh ngha trn y chng t rng t
thng l mt i lng i s. Khi  nhn (cos > 0)
th  > 0 v khi  t (cos < 0) th  < 0.  c bit khi
 = 90o (cos = 0) th  = 0.  Ni cch khc, khi cc
ng sc t song song vi mt S th t thng qua S
bng 0 (Hnh 23.2).  Trng hp ring, khi  = 0 th :

(23.2)

2. n v  o t thng

Trong h SI,  n v o t thng l vbe (Wb).
Trong cng thc (23.2) nu S = 1  m2,  B = 1  T th :
 = 1  Wb.

 = BS

cosBS
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T thng
cm ng in t

Dng in gy ra t trng.  Cu hi  ngc li  :  Trong iu  kin no t trng gy ra dng in ?
(Cu hi  do Fa-ra-y t ra).

23

Hnh 23.1

nh ngha t thng

Hnh 23.2

T thng qua S bng 0



II  - Hin tng cm ng in t

1 . Th nghim

Mt mch kn (C)  hai u ni vo in k G (c
nhim v xc nh chiu v cng  dng in).
Gi s (C)  t trong t trng ca mt nam chm
SN (Hnh 23.3).  Ta chn chiu dng trn mch kn
(C) tng ng vi chiu ca ng sc t ca nam
chm SN theo quy tc nm tay phi :  t ngn tay ci
nm theo chiu ca ng sc t th chiu ca cc
ngn tay kia khum li ch chiu dng trn mch (C).

a) Th nghim 1 .  Cho nam chm SN dch chuyn li
gn (C).  Quan st thy kim in k G lch i,  chng
t rng trong (C)  xut hin dng in i chy theo
chiu ngc vi chiu dng  chn.  Khi nam
chm ngng chuyn ng th dng in i tt.

b) Th nghim 2 .  Cho nam chm SN dch chuyn ra
xa (C).  Kim in k li ch mt dng in i trong (C)
nhng theo chiu ngc vi chiu  th nghim 1 .

c) Th nghim 3.  Cng thu c kt qu tng t nu
cho nam chm ng yn v mch (C) dch chuyn li
gn hay ra xa nam chm, hoc cho (C) quay xung
quanh mt trc song song vi mt phng cha mch
hoc lm bin dng (C).

d) Th nghim 4.  Thay nam chm
SN bng mt nam chm in.
Khi thay i cng  dng in
qua nam chm in, trong (C)
vn xut hin dng in i.

;  C2C1
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i i

Hnh 23.3 

Th nghim cm ng in t

Hy gii  thch  s bin thin
t thng qua mch kn  (C)  trong
tng th nghim.

C1

M t  v g ii  th ch  th
nghim Fa-ra-y c v trn
Hnh 23.4.

C2

Hnh 23.4 Th nghim Fa-ra-y

a) b)

a) b)



2. Kt lun

a) Tt c cc th nghim trn y u c mt c im chung l t
thng qua mch kn (C) bin thin.  Da vo cng thc nh ngha
t  thng (23.1), ta nhn thy, khi mt trong cc i lng B,  S
hoc  thay i th t thng  bin thin.

b) Kt qu ca cc th nghim y v ca nhiu th nghim tng
t khc chng t rng :

Mi khi t thng qua mch kn (C) bin thin th trong mch
kn (C) xut hin mt dng in gi l dng in cm ng.  Hin
tng xut hin dng in cm ng trong (C) gi l hin tng
cm ng in t.

Hin tng cm ng in t ch tn ti trong khong thi gian
t thng qua mch kn bin thin.

I II  - nh lut Len-x v chiu dng in cm ng

1 . Ta hy kho st quy lut xc nh chiu dng in cm ng
xut hin trong mt mch kn khi t thng qua mch kn y
bin thin.

Ta quy c chiu dng trn (C) ph hp vi chiu ca ng
sc t ca nam chm (hoc ng dy in) qua (C)  theo quy tc
nm tay phi  trn.

th nghim Hnh 23.3a, t thng qua (C) tng :  Dng in cm
ng i trong mch kn (C) c chiu ngc vi chiu dng trn (C).

th nghim Hnh 23.3b, t thng qua (C) gim :  Dng in cm
ng i trong mch kn (C) c chiu trng vi chiu dng trn (C).

2.  d dng so snh, ta ch  rng khi dng in cm ng xut
hin th cng sinh ra t trng, gi l t trng cm ng.  Cn
phn bit t trng cm ng vi t trng ca nam chm hay
nam chm in c gi l t trng ban u.  Chiu ca t
trng cm ng v chiu ca dng in cm ng lin quan cht
ch vi nhau.

3. Qu trnh phn tch cc kt qu th nghim m t trn 
Hnh 23.3  v cc th nghim tng t dn ti kt lun sau :  Nu
xt cc ng sc t i qua mch kn,  t trng cm ng ngc
chiu vi t trng ban u khi t thng qua mch kn tng v
cng chiu vi t trng ban u khi t thng qua mch kn gim.
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Ni cch khc :

Dng in cm ng xut hin trong mch kn
c chiu sao cho t trng cm ng c tc dng
chng li s bin thin ca t thng ban u qua
mch kn.

Pht biu trn y l ni dung ca nh lut
Len-x,  n cho php ta xc nh chiu dng in
cm ng xut hin trong mch kn.  

4. Trng hp t thng qua (C)  bin thin do
chuyn ng

Xt th nghim c m t trn Hnh 23.3a,  khi
nam chm SN dch chuyn li gn (C),  dng in
cm ng chy theo chiu m v mt ca (C)  i
din vi cc Bc ca nam chm l mt Bc,  mt ny
gy ra lc t y cc Bc ca nam chm.  Trong
trng hp  Hnh 23.3b,  nam chm SN dch ra xa
(C),  dng in cm ng chy theo chiu dng v
mt ca (C)  i din vi cc Bc ca nam chm l
mt Nam, mt ny gy ra lc t ht cc Bc ca
nam chm.  Trong c hai trng hp, lc t u
ngc hng vi chuyn ng ca nam chm.  Vy
c th pht biu mt dng khc ca nh lut 
Len-x :

Khi t thng qua (C)  bin thin do kt qu ca
mt chuyn ng no  th t trng cm ng c
tc dng chng li chuyn ng ni trn.

IV - Dng in Fu-C (Foucault)

Thc nghim chng t rng dng in cm ng
cng xut hin trong cc khi kim loi khi nhng
khi ny chuyn ng trong mt t trng hoc
c t trong mt t trng bin thin theo thi
gian.  Nhng dng in cm ng  c gi l
dng in Fu-c.

C3
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Hnh 23.5

Cho nam chm SN ri  thng
ng chui  qua mch kn  (C)  c
nh (Hnh  23.5).  Hy xc nh
chiu  dng in  cm ng xut
hin  trong (C).

C3



1 . Th nghim 1

Mt bnh xe kim loi (ng hoc nhm) c dng
mt a trn quay xung quanh trc O ca n trc
mt nam chm in (Hnh 23.6).  Khi cha cho
dng in chy vo nam chm, bnh xe quay bnh
thng.  Khi cho dng in chy vo nam chm,
bnh xe quay chm v b hm dng li.

2. Th nghim 2

Mt khi kim loi (ng hoc nhm) hnh lp
phng c t gia hai cc ca mt nam chm
in (Hnh 23.7).  Khi y c treo bng mt si
dy c mt u c nh ;  trc khi a khi kim
loi vo trong nam chm in,  si dy treo c
xon nhiu vng.  Nu cha c dng in i vo
nam chm in,  khi th ra,  khi kim loi quay
nhanh xung quanh mnh n.

Nu c dng in i vo nam chm in,  khi th
ra,  khi kim loi quay chm v b hm dng li.

3. Gii  thch

cc th nghim trn y,  khi bnh xe v khi
kim loi (ng hoc nhm) chuyn ng trong t
trng th trong th tch ca chng xut hin dng
in cm ng nhng dng in Fu-c.  Theo nh
lut Len-x, nhng dng in cm ng ny lun c
tc dng chng li s chuyn di,  v vy khi chuyn
ng trong t trng, trn bnh xe v trn khi kim
loi xut hin nhng lc t c tc dng cn tr
chuyn ng ca chng, nhng lc y gi l lc
hm in t.

4. Tnh cht v cng dng ca dng in Fu-c

a) Do tc dng ca dng Fu-c,  mi khi kim loi
chuyn ng trong t trng u chu tc dng ca
nhng lc hm in t.  Tnh cht ny c ng
dng trong cc b phanh in t ca nhng  t
hng nng.
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Hnh 23.6

Hnh 23.7



b) Dng in Fu-c cng gy ra hiu ng to nhit
Jun Len-x :  Khi kim loi chuyn ng trong t
trng hoc t trong t trng bin thin s nng
ln.  Tnh cht ny c ng dng trong cc l cm
ng  nung nng kim loi.  Trong nhiu trng hp,
s xut hin dng Fu-c gy nn nhng tn hao nng
lng v ch.   gim tc dng ca dng Fu-c,
ngi ta c th tng in tr ca khi kim loi.  
Chng hn, trong th nghim 1  (Hnh 23.6), ngi ta
khot nhng l trn bnh xe ;  trong th nghim 2
(Hnh 23.7), khi kim loi nguyn vn c thay
bng mt khi gm nhiu l kim loi xp lin nhau,
cch in i vi nhau.  Bng nhng cch , ngi ta
thy tc dng ca dng Fu-c gim r rt.

Dng Fu-c cng c ng dng trong mt s l
ti kim loi.

Cu hi  v bi  tp
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T thng qua mt din tch S t trong mt t trng u :

= BScos

Khi t thng qua mt mch kn (C)  bin thin th trong (C)  xut hin dng in cm ng.

Dng in cm ng c chiu sao cho t trng cm ng c tc dng chng li s bin
thin ca t thng ban u qua (C). Ni ring, khi t thng qua (C)  bin thin do mt
chuyn ng no  gy ra th t trng cm ng c tc dng chng li chuyn ng .

1 .  Pht biu  cc nh  ngha :
- Dng  in  cm ng ;

- H in  tng cm ng in  t ;

- T trng cm ng.

2.  Dng in  Fu-c l g ?

3.  Mch kn  (C)  khng bin  dng trong  t trng

u B.  Hi  trng hp no di  y,  t thng
qua mch bin  thin  ?

A.  (C)  chuyn  ng tnh  tin.

B.  (C)  chuyn ng quay xung quanh mt trc
c nh vung gc vi  mt phng cha mch.

C.  (C)  chuyn ng trong mt mt phng
vung gc vi B.

D.  (C)  quay xung  quanh  trc c nh  nm
trong mt phng cha mch v trc ny 
khng song  song vi  ng sc t.



4. Mch kn  trn  (C)  nm trong cng mt phng
P vi  dng in  thng I (Hnh  23.8).  Hi
trng hp no di  y,  t thng qua (C)
bin thin  ?

A.  (C)  d ch  chuyn trong mt phng P li  gn
I hoc ra xa I.

B.  (C)  dch chuyn trong mt phng P vi  vn
tc song song vi  dng I.

C.  (C)  c nh,  dy dn
thng  mang  dng  I

chuyn  ng  tnh  tin
dc theo chnh  n.

D.  (C)  quay xung quanh
dng in  thng I.

5. Xc nh  chiu  ca dng  in  cm ng trong
cc th nghim di  y :

a) Nam chm chuyn ng tnh tin (Hnh 23.9a).

b) Mch (C)  chuyn ng tnh tin (Hnh 23.9b).

c)  Mch (C)  quay (Hnh  23.9c).

d)  Nam chm quay l in  tc (Hnh  23.9d).
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Hnh 23.8

Hnh 23.9

a)

b)

c)

d)



I  - Sut in ng cm ng trong mch kn

1 . nh ngha

S xut hin dng in cm ng trong mt mch
kn (C)  chng t tn ti mt ngun in trong mch
.  Sut in ng ca ngun ny c gi l sut
in ng cm ng.  Vy c th nh ngha :

Sut in ng cm ng l sut in ng sinh
ra dng in cm ng trong mch kn.

2. nh lut Fa-ra-y

Gi s ti mch kn (C)  t trong mt t trng
(Hnh 24.2),  t thng qua mch bin thin mt
lng  trong mt khong thi gian t.  Gi s s
bin thin t thng ny c thc hin qua mt dch
chuyn no  ca mch.  Trong dch chuyn ny,
lc t tc dng ln mch (C)   sinh mt cng A.
Ngi ta  chng minh c rng :

A = i

vi i l cng  dng in cm ng. Theo nh lut
Len-x, lc t tc dng ln mch (C) lun cn tr
chuyn ng to ra bin thin t thng. Do , A l
mt cng cn. Vy,  thc hin s dch chuyn ca
(C) (nhm to ra s bin thin ca ) phi c ngoi lc
tc dng ln (C) v trong chuyn di ni trn, ngoi lc
ny  sinh cng thng cng cn ca lc t :

A '  = A = i (24.1 )

C1
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Sut in ng cm ng

Trong cc bi  trn,  ta  kho st hin tng cm ng in t ch  yu v mt nh tnh.  V mt
nh lng,  cng  dng in cm ng c xc nh nh th no ?

24

a)  Nhc li  nh  ngha sut
in  ng ca mt ngun in.

b) Trong cc s  mch in,
ngun in l tng mt chiu c
k hiu nh Hnh 24.1 a.  Ngoi ra,
ngun in cn c k hiu nh
Hnh 24.1 b,  trong ,  im ngn
ca mi tn ch vo cc dng ca
ngun ;  chiu mi tn c gi l
chiu ca sut in ng.  Tnh uAB
theo s  Hnh 24.1 c.

c) Tnh uCD theo s  Hnh 24.1 d.

d) Tnh uAB theo s  Hnh 24.1 e

vi  mt ngun c r  0.

e)  Nhc li  biu  thc ca in
nng do mt ngun in  sn ra
trong mt khong thi  gian  t.

C1

Hnh 24.1

a)

b)

c)

d)

e)



Cng A'  c  ln bng phn nng lng do bn
ngoi cung cp cho mch (C) v c chuyn ho
thnh in nng ca sut in ng cm ng ec (tng
t nh in nng do mt ngun in sn ra) trong
khong thi gian t.  Theo cng thc (8.5), ta c :

A '  = ecit (24.2)

So snh hai cng thc ca A '  l (24.1 ) v (24.2),
ta suy ra cng thc ca sut in ng cm ng :

(24.3)

Nu ch xt  ln ca ec (khng k du) th :

(24.4)

Thng s biu th  bin thin t thng

qua mch (C) trong mt n v thi gian, thng s
ny c gi l tc  bin thin t thng qua mch.
Vy cng thc (24.4) c pht biu nh sau :

 ln ca sut in ng cm ng xut hin
trong mch kn t l vi tc  bin thin t thng
qua mch kn .  

Pht biu ny c gi l nh lut c bn ca
hin tng cm ng in t nh lut Fa-ra-y.

II  - quan h gia Sut in ng cm ng
v nh lut Len-x

S xut hin du tr ( )  trong cng thc (24.3)  l
 ph hp vi nh lut Len-x.

C2

t





c
e

t

c
e

t
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Hnh 24.2

Sut in ng cm ng
trong mch kn

Nghim li  rng,  trong cng
thc (24.4),  hai  v u  c cng
n v.

C2



Trc ht mch kn (C)  phi c nh hng.
Da vo chiu  chn trn (C),  ta chn chiu php
tuyn dng  tnh t thng  qua mch kn (C)
( l mt i lng i s).

Nu  tng th ec < 0 :  Chiu ca sut in ng
cm ng (chiu ca dng in cm ng) ngc vi
chiu ca mch.

Nu  gim th ec > 0 :  Chiu ca sut in ng
cm ng (chiu ca dng in cm ng) l chiu
ca mch.  

II I  - Chuyn ho nng lng trong hin
tng cm ng in t

Trong hin tng cm ng in t trn y,  
to ra s bin thin t thng qua mch (C),  phi c
ngoi lc tc dng vo (C)  v ngoi lc ny  sinh
mt cng c hc.  Cng c hc ny lm xut hin
sut in ng cm ng trong mch, ngha l  to
ra in nng.  Vy bn cht ca hin tng cm ng
in t  nu  trn l qu trnh chuyn ho c
nng thnh in nng.

Fa-ra-y l ngi u tin khm ph ra hin
tng cm ng in t v nh lut c bn v hin
tng ny.  ng gp ca Fa-ra-y  m ra mt
trin vng to ln trong th k XIX v mt phng thc
sn xut in nng mi, lm nn tng cho cng cuc
in kh ho  cuc Cch mng khoa hc cng ngh
ln th hai trong lch s tin ho ca nhn loi.

C3
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Xc nh  chiu  ca sut
in  ng cm ng xut hin
trong mch kn  (C)  trn  Hnh
24.3 khi  nam chm :

a)  i  xung.  b)  i  ln.

C3

Hnh 24.3

Khi t thng qua mt mch kn (C)  bin thin th  trong mch kn  xut hin sut in

ng cm ng v do  to ra dng in cm ng.

Sut in ng cm ng c gi tr  cho bi  :  

e =
tc






1 .  Pht biu  cc nh  ngha :

Sut in  ng  cm ng  ;

Tc  bin  thin  t thng.

2.  Nu t nht ba ng  dng ca hin  tng cm
ng in  t.

3.  Pht biu  no di  y l ng ?

Khi  mt mch kn  phng quay xung  quanh
mt trc nm trong mt phng  cha mch
trong  mt t trng,  th sut in  ng cm
ng i  chiu  mt ln  trong  

A.  1  vng  quay. B.  2  vng quay.

C. vng quay. D.  vng quay.

4.  Mt mch kn  hnh  vung,  cnh 1 0 cm,  t
vung gc vi  mt t trng u  c  ln  
thay i  theo thi  gian.  Tnh  tc  bin  thin
ca cm ng t,  bit cng  dng in  cm
ng i = 2 A v in  tr ca mch r = 5 .

5. Mt khung dy dn hnh vung,  cnh a = 1 0
t c  nh  trong  mt t trng  u  c
vect cm ng tB vung gc vi  mt khung.
Trong  khong  thi  g ian  t = 0,05 s,  cho 
 ln  ca B tng  u  t 0 n 0,5 T.  Xc
nh   ln  ca sut in  ng  cm ng  xut
hin  trong khung.

6*. Mt mch  kn  trn  (C)  bn  knh  R,  t trong
t trng  u,  trong   vect cm ng  t B
lc u  c hng  song  song  vi  mt phng
cha (C)  (Hnh  24.4).  Cho (C)  quay u
xung  quanh  trc  c nh  i  qua tm ca
(C)  v nm trong  mt phng  cha (C)  ;  tc
 quay l   khng  i .

Xc nh  sut in  ng  cm ng  cc i  
xut hin  trong (C).1

4

1

2
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Hnh 24.4

Cu hi  v bi  tp

cm,



I  - T thng ring ca mt mch kn

Gi s c mt mch kn (C), trong  c dng in cng  i.
Dng in i gy ra mt t trng, t trng ny gy ra mt t
thng  qua (C)  c gi l t thng ring ca mch.  Ngi ta
 chng minh c rng, t thng ny t l vi cm ng t do i
gy ra,  ngha l t l vi i.  Ta c th vit :

(25.1 )

L l mt h s,  ch ph thuc vo cu to v kch thc ca
mch kn (C)  gi l  t cm ca (C).  Trong cng thc (25.1 ),
i tnh ra ampe (A),   tnh ra vbe (Wb),  khi   t cm L tnh
ra henry (H).

V d : Mt ng dy in chiu di l, tit din S,  gm tt c N
vng dy, trong c dng in cng  i chy qua gy ra t
trng u trong lng ng dy .  Cm ng t B trong lng ng
dy cho bi :

B = 4.107

D dng tnh c t thng ring ca ng dy  v suy ra
 t cm (vit trong h n v SI)  :

(25.2)

C1

2
7

4 10
N

L = S
l




.

N
i

l

= Li
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t cm
Trong bi  ny,  chng ta xt mt loi  hin tng cm ng in t c bit l hin tng t cm :
 l hin tng cm ng in t xy ra trong mch c dng in bin thin theo thi  gian.  Trc
ht,  hy xt t thng ca mt mch kn   c sn dng in.

25

Hy thit lp
cng thc (25.2).
C1



Cng thc ny p dng i vi mt ng dy in
hnh tr c chiu di l kh ln so vi ng knh tit
din S.  ng dy c  t cm L ng k,  c gi
l ng dy t cm hay cun cm.

Ch thch :  c c ng dy vi  t cm L
ln, trc ht ng dy phi cun nhiu vng (N
ln),  sau  ng dy phi c mt li st.   t cm
ca ng dy c li st c tnh theo cng thc 

L = 4.10 7 , trong   l mt h s (gi tr c

104) gi l  t thm, c trng cho t tnh ca li st.  

II  - Hin tng t cm

1 . nh ngha

Trong mch kn (C)  c dng in cng  i :
Nu do mt nguyn nhn no  cng  i bin
thin th t thng ring ca (C)  bin thin ;  khi 
trong (C)  xy ra hin tng cm ng in t ;  hin
tng ny gi l hin tng t cm.

Hin tng t cm l hin tng cm ng in
t xy ra trong mt mch c dng in m s bin
thin t thng qua mch c gy ra bi s bin
thin ca cng  dng in trong mch.

Trong cc mch in mt chiu, hin tng t cm
thng xy ra khi ng mch (dng in tng ln t
ngt) v khi ngt mch (dng in gim xung 0).

Trong cc mch in xoay chiu,  lun lun xy
ra hin tng t cm, v cng  dng in xoay
chiu bin thin lin tc theo thi gian.

2. Mt s v d v hin tng t cm

a) V d 1

Th nghim

Trong mch in v trn Hnh 25.2, hai n 1  v 2
ging nhau ;  in tr R v ng dy t cm L c cng
gi tr in tr.  Khi ng kho K,  n 1  sng ln ngay
cn n 2 sng ln t t.

2N
S

l
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Hnh 25.1

Hnh 25.2

Ch  : Trong cc s  mch in,
cun cm c k hiu nh trn
Hnh 25.1 .



Gii thch

Khi ng kho K,  dng in qua ng dy v 
n 2 tng ln t ngt,  khi  trong ng dy xy
ra hin tng cm ng in t  hin tng t cm.
Sut in ng cm ng xut hin c tc dng cn
tr nguyn nhn sinh ra n,  ngha l cn tr s tng
ca dng in qua L.  Do  dng in qua L v qua
n 2 tng ln t t,  khng tng nhanh nh dng
in qua n 1 .

b) V d 2

Th nghim

Trong mch in v trn Hnh 25.3,  iu chnh
bin tr R   sng ca n yu, va   trng
r c si dy tc.  Nu t ngt ngt kho K,  ta
thy n sng bng ln trc khi tt.  

Gii thch

Ban u c dng in iL chy qua ng dy (theo
chiu mi tn).  Khi ngt K,  dng in iL gim t
ngt xung 0.  Trong ng dy xy ra hin tng t
cm :  Hin tng ny c tc dng chng li s gim
ca iL ;  trong ng dy xut hin dng in cm ng
cng chiu vi iL ban u,  dng in cm ng ny
chy qua n v v ngt K t ngt nn cng 
dng cm ng kh ln,  lm cho n sng bng ln
trc khi tt.

II I  -  Sut in ng t cm

1 . Khi c hin tng t cm xy ra trong mt mch
in th sut in ng cm ng xut hin trong
mch c gi l sut in ng t cm. Gi tr ca
n c tnh theo cng thc tng qut (24.3)  :

trong   l t thng ring c cho bi :   = Li.

V L khng i,  nn  = Li.

tce
t


= 



C2
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Hnh 25.3

Hnh 25.4

Trong mch in v trn
Hnh 25.4,  kho K ang ng  v
tr a.  Nu chuyn K sang v  tr b th
in tr R nng ln.  Hy gii  thch.

C2



Vy, sut in ng t cm c cng thc :

(25.3)

Sut in ng t cm c  ln t l vi tc  bin thin
ca cng  dng in trong mch.

Du tr trong (25.3) ph hp vi nh lut Len-x.

2. Nng lng t trng ca ng dy t cm

Trong th nghim m t  Hnh 25.3,  khi ngt K,  n sng
bng ln trc khi tt.  iu ny chng t  c mt nng lng
gii phng trong n.  Nng lng ny chnh l nng lng 
c tch lu trong ng dy t cm khi c dng in chy qua.
Ngi ta chng minh c rng, khi c dng in cng  i
chy qua ng dy t cm th ng dy tch lu c mt nng
lng cho bi :

(25.4)

Ngi ta cng chng minh c rng, ngun gc ca nng
lng ny chnh l nng lng ca t trng tn ti trong ng dy
khi c dng in chy qua.

IV - ng dng

Hin tng t cm c nhiu ng dng trong cc mch in
xoay chiu.  Cun cm l mt phn t quan trng trong cc mch
in xoay chiu c mch dao ng v cc my bin p.. .

C3

21

2
W Li

i
e L

t
tc
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Chng  t
rng,  hai  v ca
(25.4)  c cng n
v  l jun (J).

C3

Khi trong mch in c cng  dng in bin thin th  trong mch xut hin sut

in ng t cm :

Khi  cun cm c dng in cng  i chy qua th  trong cun cm tch lu nng lng

di dng nng lng t trng :

W = Li
21

2

i
e = L

ttc
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1 .  Trong  nhng  trng  hp no c h in  tng
t cm ?

2. Pht biu  nh  ngha t thng ring,   t
cm ca mt mch kn.

3.   ln  ca sut in  ng t cm ph  thuc
vo nhng i  lng no ?

4.  Chn cu  ng.

Mt ng  dy c  t cm L ;  ng dy th hai
c s vng dy tng gp i  v din  tch  mi
vng dy gim mt na so vi  ng  dy th
nht.  Nu hai  ng dy c chiu  di  nh nhau
th  t cm ca ng dy th hai  l

A.  L. B.  2L. C. . D.  4L.

5. Pht biu  no di  y l sai ?

Sut in  ng t cm c gi tr  ln  khi

A.  dng in  tng  nhanh.

B.  dng in  gim nhanh.

C.  dng in  c gi tr  ln.

D.  dng in  bin  thin  nhanh.

6.  Tnh  t cm ca mt ng  dy hnh  tr  c
chiu  di  0,5 m gm 1 000 vng dy,  mi
vng dy c ng knh  20 cm.

7.  Sut in  ng  t cm 0,75 V xut h in
trong  mt cun  cm c L = 25 mH  ;  ti  
cng   dng  in  g im t g i  tr  ia xung

0 trong  0,01  s.  Tnh  ia.

8.  Trong  mch in  Hnh 25.5,  cun  cm L c
in  tr bng 0.  Dng in  qua L bng 
1 ,2  A ;   t cm L = 0,2 H.  Chuyn K sang
v  tr b,  tnh  nhit lng to ra trong  R.

2

L

Hnh 25.5



1 . T thng qua mt mt S (c chu vi l
(C))  t trong mt t trng u (t
thng qua mch kn (C))  :

 = BScos

2. Hin tng cm ng in t : Khi t
thng qua mch kn (C)  bin thin th
trong mch kn (C)  xut hin dng in
cm ng.  Hin tng cm ng in t ch
tn ti trong khong thi gian t thng
qua mch kn (C)  bin thin.

3. nh lut Len-x :  Dng in cm ng
xut hin trong mch c chiu sao cho
t trng cm ng c tc dng chng li
s bin thin ca t thng ban u qua
mch kn.

Khi t thng qua mch kn bin thin do
kt qu ca mt chuyn ng no  th
t trng cm ng c tc dng chng li
chuyn ng ni trn.

4. nh lut Fa-ra-y :   ln ca sut
in ng cm ng xut hin trong mch
kn t l vi tc  bin thin t thng
qua mch kn  :

5. Hin tng t cm :  l hin tng cm
ng in t xy ra trong mt mch in
c cng  dng in bin thin.

Khi trong mch in c cng  dng
in bin thin th trong mch xut hin
sut in ng t cm :

i
e = L

ttc 

e
tc =




B
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cm ng in Tt
ng kt
chng V



quang hnh hc

nh sng l i  tng nghin  cu ca Quang hc.

Quang hnh hc l phn Quang hc nghin cu s truyn nh sng qua cc mi  trng trong sut,
v nghin cu s to nh bng phng php hnh hc.

Nh cc nghin  cu v Quang hnh  hc,  ngi  ta  ch to ra nhiu  dng c  quang  cn thit
cho khoa hc v i  sng.

Mt hin  tng quang hc :  Cu  M Thun soi  bng trn  sng Tin

PHn  hai

1 59
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quang hnh hc

Khc x nh sng

Mt. Cc dng c quang



nh  mt ci  thc nhng trong nc

1 61

Ba nh  lut c bn ca Quang hnh  hc l :

- nh  lut truyn  thng nh  sng  ;

- nh  lut phn x nh  sng  ;

- nh  lut khc x nh  sng.

 THCS,  ta  kho st s b v cc nh  lut
ny cng  vi  mt s ng dng  ca gng phng,
gng cu,  thu  knh,  mt, . . .

Khc x nh  sng l hin  tng quan trng  c
nhiu  ng dng.

Trong  chng  ny,  chng  ta  s ngh in  cu  y
  hn  v s khc x,  ng  thi  tm  h iu  thm
mt h in  tng  c l in  quan  :  h in  tng  phn
x ton  phn.

Cc chm tia sng trong mt l hi  m

Cp quang  dng  trong  y hc

CHNG VI

Khc x nh sng
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i  -  s khc x nh sng

1 . Hin tng khc x nh sng

Khc x nh sng l hin tng lch phng
(gy) ca cc tia sng khi truyn xin gc qua mt
phn cch gia hai mi trng trong sut khc nhau.

2. nh lut khc x nh sng

Hnh 26.2,  ta gi :

SI :  tia ti ;  I :  im ti ;

N 'IN :  php tuyn vi mt phn cch ti I ;

IR :  tia khc x ;

i :  gc ti ;  r :  gc khc x.

Hnh 26.1

Do hin tng khc x nh sng,
ta thy tha trong cc nh b  gy 
mt nc.

Hnh 26.2

Xnen (Wil lebrord  Snel l )  gio s ton v vt l 
ti  i  hc Ly-en  (Leyden),  ngi   khm
ph ra nh  lut khc x nh  sng ng thi
vi  -cc (Descartes).

khc x nh sng
lp 9,  ta  bc u tm hiu  hin tng khc x nh sng v mt nh tnh.

Trong bi  hc sau  y,  chng ta s kho st y   hn hin tng ny v mt nh lng.

26



Khi thay i gc ti i,  thc nghim cho kt qu
sau y,  c gi l nh lut khc x nh sng :

Tia khc x nm trong mt phng ti (to bi
tia ti v php tuyn)  v  pha bn kia php tuyn
so vi tia ti.

Vi hai mi trng trong sut nht nh,  t s
gia sin gc ti (sini)  v sin gc khc x (sinr)
lun khng i :

(26.1 )

ii  - Chit sut ca mi  trng

1 . Chit sut t i

T s khng i trong hin tng khc x 

c gi l chit sut t i n21 ca mi trng (2),
(cha tia khc x) i vi mi trng (1) (cha tia ti) :

(26.2)

Nu n21 > 1  th r <  i :  Tia khc x b lch li gn
php tuyn hn.  Ta ni mi trng (2)  chit quang
hn mi trng (1 ).

Nu n21 < 1  th r >  i :  Tia khc x b lch xa php
tuyn hn.  Mi trng (2)  chit quang km mi
trng (1 ).

2. Chit sut tuyt i

Chit sut tuyt i (thng gi tt l chit
sut)  ca mt mi trng l chit sut t i ca
mi trng  i vi chn khng.

Nh vy, chit sut ca chn khng l 1 .

Chit sut ca khng kh l 1 ,000293  (rt gn
vi chit sut ca chn khng) nn thng c
tnh trn l 1 ,  nu khng cn  chnh xc cao.

i
n

r 21
sin

sin

sin

sin

i

r

sini
-------- = hng s
sinr
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Hnh 26.3

Dng c  o cc gc i v r  nghim
li  nh  lut khc x nh  sng.

i r sini sinr

0o

1 0o

20o

30o

40o

50o

60o

70o

80o

0o

6,5o

1 3o

1 9,5o

25,5o

31 o

35o

39o

41 ,5o

0

0,1 74

0,342

0,500

0,643

0,766

0,866

0,940

0,985

0

0,1 1 3

0,225

0,334

0,431

0,51 5

0,574

0,629

0,663

Bng 26.1

Kt qu o gc ti  i v gc khc x r
tng  ng trong th nghim  Hnh  26.3.



Mi mi trng trong sut u c chit sut
tuyt i ln hn 1 .

C th thit lp c h thc :

(26.3)

trong  :

n2 l chit sut (tuyt i)  ca mi trng (2)  ;

n1 l chit sut (tuyt i)  ca mi trng (1 ).

Vy cng thc ca nh lut khc x c th vit
theo dng i xng :  ;  ;  

(26.4)

III  - Tnh thun nghch ca s truyn
nh sng

Th nghim cho thy :  Hnh 26.2,  nu o
chiu,  cho nh sng truyn t nc ra khng kh
theo tia RI th n khc x vo khng kh theo tia IS.
Nh vy,  nh sng truyn i theo ng no th
cng truyn ngc li theo ng .

y l tnh thun nghch ca s truyn nh sng.

T tnh thun nghch,  ta suy ra :

(26.5)

Tnh thun nghch ny cng biu hin  s
truyn thng v s phn x.

n
n12
21

1
=

1 2sin sinn i n r

C3C2C1

2
21

1

n
n

n
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Hnh 26.4

 th biu din s ph thuc ca
gc r vo gc i theo Bng 26.1

Hnh 26.5

 th biu din s ph thuc ca
sinr vo sini theo Bng 26.1

Vit cng thc ca nh  lut
khc x vi  cc gc nh (< 1 0o).

C1

p dng  nh  lut khc x
cho trng hp i = 0o. Kt lun.

C2

Hy p dng cng thc ca
nh lut khc x cho s khc x
l in  tip vo nhiu  mi  trng c
chit sut ln  lt l n1 ,  n2, . . .  nn
v c cc mt phn  cch song
song vi  nhau.  Nhn xt.

C3



Bi tp v d

Tia sng truyn t mt cht trong sut c chit sut n ti
mt phn cch vi mi trng khng kh.  Gc khc x trong
khng kh l 60o.  Tia phn x  mt phn cch c phng
vung gc vi tia khc x (Hnh 26.6).  Tnh chit sut n.

Gii

Theo  bi :  i ' + r = 90o

Ta suy ra :  i + r = 90o

p dng nh lut khc x :  nsini = sinr

T  :

V sini = cosr, nn :  n = tanr

Thay s,  ta c : .otan 60 3 1, 73n = = 

sin

sin

r
n

i
=
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Cht rn  (20oC) Chit sut Cht rn  (20oC) Chit sut

Kim cng

Thu tinh  crao

Thu tinh  fl in

Nc 

2,41 9

1 ,464  1 ,532

1 ,603  1 ,865

1 ,309

Mui  n  (NaCl)

H phch

Polistiren

Xaphia

1 ,544

1 ,546

1 ,590

1 ,768

Cht lng  (20oC) Chit sut Cht lng  (20oC) Chit sut

Nc

Benzen

1 ,333

1 ,501

Ru ti l ic

Glixerol

1 ,361

1 ,473

Cht kh 
(0oC ;  1  atm)

Chit sut
Cht kh 

(0oC ;  1  atm)
Chit sut

Khng kh 1 ,000293 Kh cacbonic 1 ,00045

Ghi ch : Nguyn nhn ca hin
tng khc x l s thay i tc 
truyn nh sng.  Ngi ta thit lp
c h thc v chit sut tuyt i
n ca mt mi trng nh sau :

trong  :

c l tc  nh sng trong chn khng ;

v l tc  nh sng trong mi trng.

c
n =

v

(1 ) Xc nh vi nh sng vng do natri pht ra (xem bi Lng knh).

Bng 26.2. Chit sut ca mt s mi  trng (1 )

Hnh 26.6

nh lut khc x nh sng :

 Tia khc x nm trong mt phng ti  v  pha bn kia php tuyn so vi  tia ti.

 Vi hai  mi  trng trong sut nht nh, t s gia sin  gc ti  (sini)  v sin  gc khc
x (sinr)  lun khng i  :

sini
--------- = hng s
sinr
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Chit sut :

sini
 Chit sut t i  :  n21 = --------sinr

 Chit sut tuyt i  :

+ Chit sut t i i  vi  chn khng 

n2+ Ta c : n21 = ----
n1

Cng thc ca nh lut khc x nh sng vit di dng i  xng : n1 sini = n2sinr.

1 .  Th no l h in  tng khc x nh  sng ?
Pht biu  nh  lut khc x nh  sng.

2. Chit sut t i  n21 ca mi  trng (2)  i  vi
mi  trng (1 )  l g ?

3. Chit sut (tuyt i) n ca mt mi trng l g ?

Vit h thc l in  h gia chit sut t i  v
chit sut tuyt i.

4. Th no l tnh  thun nghch  ca s truyn
nh sng  ?

Chng t :

Nc c chit sut l .  Chit sut ca khng

kh i  vi  nc l bao nhiu  ?

5. Mt tia sng truyn n mt thong ca nc.
Tia ny cho mt tia phn x  mt thong v
mt tia khc x.

Ngi v cc tia sng ny qun ghi li chiu truyn
trong  Hnh  26.7.  Tia no di  y l tia ti  ?

A.  Tia S1 I.

B.  Tia S2I.

C.  Tia S3I.

D.  S1 I ;

S2I ;  S3I

u c th
l tia ti .

6. Tia sng
truyn  t nc v khc x ra khng  kh.  Tia
khc x v tia  phn  x  mt nc 

vung gc vi  nhau.  Nc c chit sut l

Gc ti ca tia sng l bao nhiu (tnh trn s) ?

A.  37o. B.  42o. C.  53o.

D.  Mt gi tr  khc A,  B,  C.

7. C ba mi trng trong sut ,  ,  .  Vi
cng gc ti  i,  mt tia sng khc x nh Hnh

26.8 khi truyn t vo v t vo .

4
.

3

4

3

=1 2

21

1
.n

n

Hnh 26.7

Hnh 26.8



Vn vi gc ti  i,  khi  tia sng truyn t vo

th gc khc x l bao nhiu (tnh trn s) ?

A.  22o. B.  31 o.

C.  38o. D.  Khng tnh c,  v thiu yu t.

8. Mt ci  thc c cm thng ng vo bnh
nc c y phng,  ngang.  Phn  thc nh
khi  mt nc l 4 cm.  Chch  trn  c mt
ngn  n.  Bng  ca thc trn  mt nc di  
4  cm v  y di  8 cm.

Tnh  chiu  su  ca nc trong bnh.  Chit 

sut ca nc l .

9.  Mt tia sng c chiu  n im gia ca
mt trn mt khi  lp phng trong sut,  chit
sut n = 1 ,50 (Hnh  26.9).  Tm gc ti  i ln
nht  tia khc x vo trong khi  cn gp
mt y ca khi.

4

3
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S to nh qua lng cht phng

Trong i  sng,  ta thng gp trng hp nhn  nh  ca mt
vt do khc x nh  sng m c,  chng hn  nh nhn  mt con  c
bi  li  trong h nc,  nhn  hn  si   y sui , . . .  (Hnh  26.1 0).

Khi  ,  nh  sng  khc x qua mt phng phn  cch  hai
mi  trng trong sut.  H hai  mi  trng ny to thnh  mt lng
cht phng.

nh  ca vt c to bi  mt chm tia sng rt hp i  vo
mt.  Nu  quan  st theo phng vung gc vi  mt phng phn
cch,  ta c th thit lp c cng thc xc nh  v  tr nh  (cng
thc ca lng cht phng).

Tht vy,  theo Hnh  26.1 1 ,  ta c :  

H I = HS2tanr  HS2sinr

= HS1 tan i  HS1 sin i

Do  :

Vy :   (26.6)

Nu nhn t khng kh vo nc th 

n2 = 1  ;  n1 = .  Do  HS2 = HS1 .  

nh  c nng l n  gn  mt nc so vi  vt.

3
4

4
3

12

2 1

HS HS

n n


=
2 2

1 1

sin

sin

HS ni

HS r n

Hnh 26.9

Em c bit ?

Hnh 26.10

Bn th no  mi  tn
trng con  c ?

Hnh 26.11



I  - S truyn nh sng vo mi   trng
chit quang km hn (n1 > n2)

1 . Th nghim

Ta cho mt chm tia sng hp truyn t khi
nha trong sut hnh bn tr vo khng kh vi cc
dng c b tr theo s   Hnh 27.1 .  

Thay i  nghing ca chm tia ti (thay i
gc ti i)  v quan st chm tia khc x ra khng
kh.  

Kt qu :

C2

C1

1 68

phn x ton phn
Ngy nay,  mi  ngi  u  nghe ni  n cp quang dng trong Cng ngh thng tin,  trong Y hc,.. .

Hin tng c bn c p dng trong cp quang l phn x ton phn.

Phn x ton phn l g ?

27

Hnh 27.1

Ti sao  mt cong ca bn
tr,  chm tia ti  hp truyn theo
phng bn knh li  truyn thng ?

C1

Gc ti Chm tia khc x Chm tia phn x

Nh
Lch  xa php tuyn (so vi  tia ti)

Rt sng
Rt m

C gi tr  c bit igh
Gn nh st mt phn  cch

Rt m
Rt sng

C gi tr  ln  hn gi tr  igh Khng cn Rt sng

Vn dng tnh  thun nghch
ca s truyn nh sng,  hy nu
ra cc kt qu khi  nh  sng
truyn  vo mi  trng  chit
quang hn.

C2



2. Gc gii  hn phn x ton phn

 Khi chm tia sng khc x  mt phn cch hai
mi trng, ta c :

n1sini = n2sinr

Suy ra :           sinr = sini

V n1 > n2 nn :  sinr > sini.  Do  r > i.

Chm tia khc x lch xa php tuyn hn so vi
chm tia ti.

 Khi gc i tng th gc r cng tng (vi r > i).  Do
, khi r t gi tr cc i 90o th i t gi tr igh
gi l gc gii hn phn x ton phn (Hnh 27.2),
cn gi l gc ti hn.

Khi  ta c :  n1sinigh = n2sin90
o

Suy ra : (27.1 )

 Vi i > igh,  nu p dng nh lut khc x nh
sng, ta c :

sinr = sini > 1  (v l)

iu ny phn nh thc t l khng c tia khc
x, ton b tia sng b phn x  mt phn cch.  
l hin tng phn x ton phn.

II  - Hin tng  Phn x ton phn

1 . nh ngha

Phn x ton phn l hin tng phn x ton
b tia sng ti,  xy ra  mt phn cch gia hai
mi trng trong sut.

1

2

n

n

n2
sinigh = -----n1

1

2

n

n
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Hnh 27.2

Hnh 27.3 o tng

Lc tra nng,  mt ng nha
kh ro,  nhng nhn t xa c v
nh t nc (Hnh 27.3).   l v
cc tia sng phn x ton phn trn
lp khng kh st mt ng v i
vo mt.



Khi c phn x ton phn th khng cn tia khc x.

Ta gi l ton phn  phn bit vi phn x mt
phn lun xy ra i km vi s khc x.

2. iu kin  c phn x ton phn

a) nh sng truyn t mt mi trng ti mi
trng chit quang km hn.

b) Gc ti ln hn hoc bng gc gii hn :

Bi tp v d

C hai tia sng song song nhau, truyn trong nc.  Tia (1 )
gp mt thong ca nc.  Tia (2)  gp mt bn thu tinh hai
mt song song, t st mt nc (Hnh 27.5a).

Nu tia (1 )  phn x ton phn, th tia (2) c l ra khng kh
c khng ?

Gii

t n v n'  ln lt l chit sut ca nc v thu tinh.

V tia (1 )  phn x ton phn nn :  sini > .

Xt tia (2) khc x vo thu tinh vi gc khc x r.  Ta c :

nsini = n'sinr hay sinr = 

Tia ny ti mt phn cch vi khng kh vi gc ti l r.

sinr =

Suy ra :  r > i 'gh (i 'gh :  gc gii hn gia thu tinh v khng kh).

Tia (2)  phn x ton phn v khng khc x ra khng kh
c (Hnh 27.5b).

> = =
'
gh

1 1
sin . sin
' ' '

n n
i i

n n n n

sin
'

n
i

n

1

n

i igh

n2 < n1
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Hnh 27.4

Kim cng sng lng lnh do
phn x ton phn

Hnh 27.5

a)

b)
.



II I  - ng dng ca hin tng phn x
ton phn : cp quang

1 . Cu to 

Cp quang l b si quang.  Mi si quang l
mt dy trong sut c tnh dn sng nh phn x
ton phn (Hnh 27.6).

Si quang gm hai phn chnh (Hnh 27.7)  :

Phn li trong sut bng thu tinh siu sch c
chit sut ln (n1).

Phn v bc cng trong sut,  bng thu tinh c
chit sut n2 nh hn phn li.

Phn x ton phn xy ra  mt phn cch gia li
v v lm cho nh sng truyn i c theo si quang.

Ngoi cng l mt s lp v bc bng nha do
 to cho cp  bn v  dai c hc.  

2. Cng dng

T nhng nm 80 ca th k XX, cp quang 
c ng dng vo vic truyn thng tin.  Cp
quang c nhiu u im so vi cp bng ng :

Dung lng tn hiu ln.

Nh v nh,  d vn chuyn, d un.

Khng b nhiu bi cc bc x in t bn ngoi,
bo mt tt.

Khng c ri ro chy (v khng c dng in).

Cp quang cn c dng  ni soi trong Y hc
(Hnh 27.8  v 27.9).  Loi cp ny gm cc si
quang rt nh.  Mt cp quang thng dng c th
gm hng trm si quang.  

1 71

Hnh 27.6

ng truyn ca tia sng
trong si quang

Hnh 27.7

Cu to ca si quang 

Hnh 27.8

Cp quang dng trong php ni soi

Hnh 27.9

Thit b ni soi
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1 . Th no l phn x ton  phn  ?  Nu  iu  kin
 c phn x ton phn.

2. So snh phn x ton phn vi phn x thng
thng.

3. Cp quang  l g ?  Hy cho bit cu  to ca
cp quang.  Nu  mt vi  ng  dng.

4. Gii  thch  ti  sao kim cng (Hnh  27.4)  v
pha l sng lng lnh.  Ngi  ta to ra nhiu
mt cho vin  kim cng hay cc vt bng pha
l  lm g ?

5. Mt chm tia sng hp truyn t mi  trng (1 )
chit sut n1 ti  mt phng phn cch  vi  mi

trng (2)  chit sut n2.  Cho bit n1  < n2 v i

c gi tr  thay i.  Trng hp no sau  y c
hin  tng phn x ton phn ?

A.  Chm tia sng  gn  nh st mt phng  
phn cch.

B.  Gc ti  i tho mn  iu  kin

C.  Gc ti  i tho mn iu  kin

D.  Khng  trng hp no  nu.

6. Mt chm tia sng
hp SI truyn  trong
mt phng tit din
vung gc ca mt
khi  trong sut nh
Hnh 27.1 0.  Tia sng
phn x ton phn 
mt AC.

Trong  iu  kin  ,  chit sut n ca khi
trong  sut c gi tr  nh th no ?

A.  B.  

C.  D.  Khng xc nh  c.< <1 2.n

2.n < 2.n

1

2

sin .
n

i
n

<

1

2

sin .
n

i
n

>

Hnh 27.10

Phn x ton phn l  hin tng phn x ton b tia sng ti, xy ra  mt phn cch
gia hai  mi trng trong sut.

iu kin  c phn x ton phn : 

Cp quang l  dy dn sng ng dng phn x ton phn  truyn tn hiu trong
thng tin  v  ni  soi  trong Y hc.

n

i
n

2

gh 1
(sin )=

<
 

n n

i i

2 1

gh



7. C ba mi  trng trong sut.  Vi  cng gc ti  :
 Nu tia sng truyn  t (1 )  vo (2)  th gc
khc x l 30o.

 Nu tia sng truyn  t (1 )  vo (3)  th gc
khc x l 45o.

Gc gii hn phn x ton phn  mt phn cch
(2) v (3) c gi tr nh th no (tnh trn s) ?

A.  30o. B.  42o.

C.  45o. D.  Khng tnh  c.

8. Mt khi  bn  tr  trong  sut c chit sut

n = 1 ,41   .  Mt chm tia sng hp nm
trong  mt mt phng ca tit din  vung gc,
ch iu  ti  khi  
bn  tr  nh 
Hnh  27.1 1 .  Xc
nh  ng  i
ca chm tia
sng  vi  cc gi
tr  sau y ca
gc .

a)   = 60o ;  b)   = 45o ;  c)   = 30o.

9. Mt si  quang  hnh  tr ,  li  c ch it sut
n1 =  1 ,50.  Phn  v bc c ch it sut 

n2 = 1 ,41   .  Chm tia ti  hi  t   mt trc

ca si  vi  gc 2 nh Hnh 27.1 2.  Xc nh
  cc tia sng  ca chm truyn i  c
trong ng.

2

2
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Hnh 27.11

Hnh 27.12
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khc x nh sngt
ng kt
chng VI

Hin tng Cc ni dung chnh ng dng

1 . Khc x nh sng

Cng thc :

n1sini = n2sinr

Chit sut :

n
n = =

nn

2
21

112

1

Hu ht cc dng c
quang u p dng
hin tng khc x
nh sng.

2. Phn x ton phn

Ton b nh sng
ti phn x (khng
cn khc x).

iu kin :

n
i =

n

2

gh 1
sin





n < n

i i

2 1

gh

Cp quang (dng
trong Cng ngh
thng tin v Y hc).
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Mt ngi

Knh  hin  vi

Knh  thin  vn

Ngy nay,  cc dng  c  quang dng  trong  khoa
hc v trong i  sng rt a dng.  Cc dng c
ny u  p dng cc hin  tng phn x v
khc x nh  sng.  

Trong chng ny,  ta s tm hiu  mt s dng c
quang  thng dng :

Lng knh

Thu knh

Knh lp

Knh hin  vi

Knh  thin  vn

CHNG VIi

Mt
Cc dng c quang



I  -  Cu to ca lng knh

Lng knh l mt khi cht trong sut,  ng
cht (thu tinh,  nha. . . ) ,  thng c dng lng tr
tam gic (Hnh 28.1 ).

Khi s dng lng knh, chm tia sng hp c
chiu truyn qua lng knh trong mt mt phng
vung gc vi cnh ca khi lng tr.  Do ,  lng
knh c biu din bng tam gic tit din thng
(Hnh 28.2).

Cc phn t ca lng knh gm :  cnh,  y,  hai
mt bn.

V phng din quang hc,  mt lng knh c
c trng bi :  

Gc chit quang A ;

Chit sut n.

Ta s kho st lng knh t trong khng kh.

i i  -  ng truyn  ca tia sng qua
lng knh

1 . Tc dng tn sc nh sng trng 

lp 9,  ta  bit,  nh sng trng (nh sng mt
tri)  gm nhiu nh sng mu v lng knh c tc
dng phn tch chm sng trng truyn qua n
thnh nhiu chm sng mu khc nhau (Hnh 28.3).

 l s tn sc nh sng bi lng knh do 
Niu-tn khm ph ra nm 1669.
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Lng knh
Lng knh l b phn chnh ca my quang ph,  mt dng c  dng  phn tch nh sng.

28

Hnh 28.1

Hnh 28.2

Hnh 28.3

Lng knh tn sc nh sng



Di y,  ta ch xt s truyn ca mt chm tia
sng hp n sc (c mt mu nht nh) qua mt
lng knh.

2. ng truyn ca tia sng qua lng knh

Chiu n mt bn ca lng knh mt chm tia
sng hp n sc SI nh  Hnh 28.4.

Ti I :  tia khc x lch gn php tuyn, ngha l
lch v pha y lng knh.  

Ti J :  tia khc x lch xa php tuyn, tc l
cng lch v y lng knh.

Vy, khi c tia l ra khi lng knh th tia l bao
gi cng lch v y lng knh so vi tia ti.

Gc to bi tia l v tia ti gi l gc lch D ca
tia sng khi truyn qua lng knh.

II I  - Cc cng thc lng knh

Xt ng truyn ca tia sng qua lng knh nh
 Hnh 28.4.

p dng nh lut khc x nh sng v mt s
nh l hnh hc v gc, ta thit lp c cc cng
thc lng knh sau y :

(28.1 )

Bi tp v d 

Mt lng knh thu tinh c chit sut n = 1 ,41   .  Tit

din thng ca lng knh l tam gic u ABC.  Chiu mt tia

sng nm trong mt phng ca tit din thng, ti AB vi gc

ti i1 = 45
o.  Xc nh ng truyn ca tia sng.

2

C2

sini
1
= nsinr

1
; A = r

1
+ r

2

sini
2
= nsinr

2 
;  D = i

1
+ i

2
 A

C1
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Ti sao khi  nh sng truyn
t khng kh vo lng knh,  lun
c s khc x v tia khc x lch
gn php tuyn hn so vi  tia ti  ?

C1

Hy thit lp cc cng thc
lng  knh.
C2

Ghi ch :

Nu cc gc i1  v A nh (< 10o)  th
cc cng thc ny c th vit :

( 1)D n A= 

1 2A r r= +

1 1 2 2;i nr i nr= =

Hnh 28.4



Gii

 Ti I (lun c tia khc x),  ta c :

sini1 = nsinr1

 Ti J :

p dng tnh thun nghch ca s truyn nh sng, ta suy
ra  J c tia khc x vi gc khc x l : .

Iv - Cng dng ca lng knh

Lng knh c nhiu cng dng trong khoa hc v
k thut.  C th k :

1 . My quang ph 

Lng knh l b phn chnh ca my quang ph
(Hnh 28.6).

My ny phn tch nh sng t ngun pht ra
thnh cc thnh phn n sc,  nh  xc nh
c cu to ca ngun sng.

My quang ph c th gm mt hoc hai lng knh.

2. Lng knh phn x ton phn

Lng knh phn x ton phn l lng knh thu
tinh c tit din thng l mt tam gic vung cn
(Hnh 28.7).  Lng knh phn x ton phn c s
dng  to nh thun chiu (ng nhm, my
nh.. .).  C3

o
2 45i =

o o o
2 60 30 30r =  =

o
1 30r =

o

1
sin 45 1

sin
2

r
n

= =
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Hnh 28.5

Hnh 28.6 My quang ph

Hnh 28.7

Ghi ch : Ngy nay, phn ln my
quang ph dng cch t thay v
dng lng knh.

Gii  thch  s phn x ton
phn  hai  mt bn ca lng knh
 Hnh  28.7.

C3



Cu hi  v bi  tp

1 . Lng knh l g ? Nu cu to v cc c trng
quang hc ca lng knh.

2.  Trnh  by tc dng ca lng knh  i  vi  s
truyn  nh  sng qua n.  Xt hai  trng hp :

nh  sng  n sc ;
nh  sng  trng.

3. Nu cc cng dng ca lng knh.

4. C ba trng hp truyn tia sng qua lng
knh  nh Hnh  28.8.

 (cc)  trng hp no sau  y,  lng  knh
khng lm lch  tia l v pha y ?

A.  Trng hp .
B.  Hai  trng hp v .

C.  Ba trng hp ,  v .

D.  Khng  trng hp no.

5. Cho tia sng truyn ti  lng knh nh Hnh 28.9.

Tia l truyn i
st mt BC.  Gc
lch to bi  lng
knh  c gi tr
no sau y ?

A.  0o. B.  22,5o.

C.  45o. D.  90o.
6. Tip theo bi  tp 5.

Chit sut n ca lng  knh  c gi tr  no sau
y ? (Tnh  trn vi  mt ch s thp phn).

A.  1 ,4. B.  1 ,5.

C.  1 ,7. D.  Khc A,  B,  C.
7.  Lng knh  thu tinh  c tit din  thng l tam

gic cn  ABC nh A.  Mt tia sng n  sc
c chiu  vung  gc ti  mt bn  AB.  Sau
hai  ln  phn x ton phn  trn  hai  mt AC v
AB,  tia sng  l ra khi  y BC theo phng
vung gc vi  BC.

a)  V ng truyn ca tia sng v tnh  gc
chit quang A.

b)  Tm iu  kin m chit sut n ca lng  knh
phi  tho mn.
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Mt lng knh c c trng bi  gc chit quang A v chit sut n.

Tia l ra khi  lng knh lun lch v y lng knh so vi  tia ti.

Cng thc lng knh : sini1 = nsinr1

sini2 = nsinr2

A = r1 + r2

D = i1 + i2 A

Lng knh l b phn chnh ca my quang ph.

Hnh 28.8

Hnh 28.9



cu vng

Trc v sau  cn  ma,  hoc bn  cnh  thc nc,  khng
kh cha rt nhiu  nhng git nc nh hnh  cu.  nh  sng
t Mt Tri  khc x vo bn  trong mi  git nc,  phn  x 
mt cu  phn  cch  nc vi  khng kh ri  khc x tr ra
(Hnh  28.1 0).

Qua hai  l n  khc x vo v ra khi  git nc,  cc chm
nh  sng mu  b  tch  ri  nhau.  ng  v  tr thch  hp,  mt
ta nhn  c cc chm sng mu  ny theo mt hnh  vng
cung.   l cu  vng (Hnh  28.1 1 ).

Do c to thnh  nh trnh  by  trn  m cu  vng
lun  xut hin   pha ngc vi  Mt Tri  v thnh  vng
cung,  c hng nhn  t mt to gc 41 o 42o so vi  phng
nh  sng ti  ca Mt Tri .
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Em c bit ?

Hnh 28.10

S to thnh cu vng

Hnh 28.11 Cu  vng



I  - Thu knh. Phn loi  thu knh 

Thu knh l mt khi cht trong sut (thu
tinh,  nha) gii hn bi hai mt cong hoc bi
mt mt cong v mt mt phng (Hnh 29.1 ).

ph thng, ta ch xt thu knh mng mt cu
(mt trong hai mt c th l mt phng).

Theo hnh dng, thu knh gm hai loi :

Thu knh li (cn c gi l thu knh ra mng) ;

Thu knh lm (cn c gi l thu knh ra dy).

Trong khng kh :

 Thu knh li to ra chm tia l hi t khi chm
tia ti l chm song song (Hnh 29.2a).

 Thu knh lm to ra chm tia l phn k khi
chm tia ti l chm song song (Hnh 29.2b).

Do ,  trong khng kh :  

 Thu knh li l thu knh hi t.

 Thu knh lm l thu knh phn k.

C1
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Thu knh mng

Thu knh l b phn c bn ca hu  ht cc dng c  quang quan trng :  my nh,  knh hin vi ,
knh thin vn,

 c c cc tnh nng ti  u,  ngi  ta thng ghp nhiu  thu knh thnh h thu knh.

Trong bi  hc ny,  ta s tm hiu  v thu knh mng,  b sung cho nhng iu   hc  lp 9.

29

Hy gi  tn  phn bit ba loi
thu knh  li  v ba loi  thu knh
lm  Hnh  29.1 .

C1

Hnh 29.1

Hnh 29.2

a) Hnh b dc thu knh  li

b)  Hnh b dc thu knh  lm

a) b)



II  - Kho st thu knh hi  t 

1 . Quang tm. Tiu im. Tiu din

a) Quang tm

Thu knh mng c b dy chnh gia rt nh so
vi bn knh mt cu.

i vi thu knh mng, thc nghim v l thuyt
cho thy c mt im O ca thu knh m mi tia
sng ti O u truyn thng qua thu knh.  C th
coi O l im chnh gia thu knh.

O gi l quang tm ca thu knh (Hnh 29.3).

 ng thng i qua quang tm O v vung gc
vi mt thu knh l trc chnh ca thu knh.

 Cc ng thng khc qua quang tm O l trc ph.

Mi tia ti qua quang tm ca thu knh u
truyn thng.

b) Tiu im.  Tiu din

 Chiu n thu knh hi t mt chm tia ti song
song.  Chm tia l ct nhau (hi t)  ti mt im
trn trc tng ng vi chm tia ti.  im ny l
tiu im nh ca thu knh.

Trn mi trc c mt tiu im nh :

+ Tiu im nh chnh c k hiu F' (Hnh 29.4).

+ Tiu im nh ph c k hiu F 'n (n = 1 , 2, 3...).

Cc tiu im nh ca thu knh hi t u hng
c trn mn.   l tiu im nh tht.

 Trn mi trc ca thu knh hi t cn c mt
im m chm tia ti xut pht t  s cho chm tia
l song song.   l tiu im vt ca thu knh.  C2
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Hnh 29.3

Hnh 29.4

Tiu im nh chnh ca thu
knh hi t

Coi  chm tia song song nh
xut pht hay hi  t   mt im
rt xa (v cc),  hy nu  mi
quan h gia im ny vi  :

 tiu im nh ;

 tiu im vt ca thu knh hi t.

C2



+ Tiu im vt chnh c k hiu F.

+ Tiu im vt ph c k hiu Fn (n = 1 ,  2,  3,. . .)
(Hnh 29.5).

Tiu im nh v tiu im vt trn mt trc
nm i xng vi nhau qua quang tm.  V tr ca
chng tu thuc chiu truyn nh sng.

Tp hp tt c cc tiu im to thnh tiu din.
Mi thu knh c hai tiu din :  tiu din nh v
tiu din vt.

C th coi tiu din l mt phng vung gc vi
trc chnh v qua tiu im chnh (Hnh 29.6).

2. Tiu c.  t

 thit lp cc cng thc v thu knh, ngi ta
t ra hai i lng quang hc l tiu c v  t.

Tiu c ca thu knh c nh ngha nh sau :

Ta quy c f> 0 i vi thu knh hi t,  ng vi
tiu im nh F ' tht (sau thu knh).

Thu knh c kh nng hi t chm tia sng cng
mnh khi f cng nh.  Do ,  ngi ta nh ngha 
t ca thu knh nh sau :

(29.1 )

trong  :  f tnh bng mt (m) ;  D tnh bng ip (dp).

II I  -  Kho st thu knh phn k

Quang tm ca thu knh phn k c cng tnh cht
nh quang tm ca thu knh hi t (Hnh 29.7).

D
f

1

'f OF
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Hnh 29.5

Tiu im vt ph

Hnh 29.6

Hai tiu din tht (vt v nh)
ca thu knh hi t

Hnh 29.7

Thu knh (mng) phn k



Cc tiu im cng nh tiu din (nh v vt)
ca thu knh phn k cng c xc nh tng t
nh vi thu knh hi t (Hnh 29.8  v 29.9).  im
khc bit l chng u o,  c to bi ng ko
di ca cc tia sng.  

Cc cng thc nh ngha tiu c v  t vn p
dng c i vi thu knh phn k.

Tiu c v  t ca thu knh phn k c gi tr
m (ng vi tiu im nh F ' o).

IV - S to nh bi  thu knh 

1 . Khi  nim nh v vt trong Quang hc

 lp 7  v lp 9,  chng ta  quan st v dng
nh ca vt to bi gng phng, gng cu,  thu
knh. Chng ta  nhn thy :

nh o ch c th quan st bng mt t  v tr
thu nhn c chm tia phn x hoc khc x
(Hnh 29.10).

nh tht c th hng c trn mn nh 
(Hnh 29.11 ).

a)   tng qut ho khi nim nh, ta quy c gi
chm tia sng truyn ra khi b mt sau cng ca
h quang hc l chm tia l.

C3
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Hnh 29.8

Tiu im nh chnh ca
thu knh phn k

Hnh 29.9

Hai tiu din o (nh v
vt)  ca thu knh phn k

Hnh 29.10

nh o to bi gng phng
(chm tia l phn k)

Hnh 29.11

nh tht to bi thu knh
hi t (chm tia l hi t)

V ng truyn ca chm tia
sng minh ho tnh cht ca tiu
im vt ca thu knh phn k.

C3



C th nh ngha tng qut nh sau v nh trong
Quang hc :

 nh im l im ng quy ca chm tia l hay
ng ko di ca chng.

 Mt nh im l :

+ tht nu chm tia l l chm hi t ;

+ o nu chm tia l l chm phn k.

b) Tng t,  ta cng c th tng qut ho khi nim
vt.  Thng thng, vt pht ra chm tia ti.   l
vt tht.

Mt cch tng qut :

 Vt im l im ng quy ca chm tia ti hay
ng ko di ca chng.

 Mt vt im l :

+ tht nu chm tia ti l chm phn k ;

+ o nu chm tia ti l chm hi t.

2. Cch dng nh to bi  thu knh

a) Thut ng dng nh (v nh) c ngha l v ng
truyn ca mt chm tia sng biu din s to nh
ca mt vt im (im B  Hnh 29.12).  

Ta thng v cc tia ti sau y :

 Tia ti qua quang tm O ca thu knh.

 Tia ti song song vi trc chnh ca thu knh.

 Tia ti qua tiu im vt chnh F (hay c ng
ko di qua F).

b)  Trong trng hp phi v mt tia bt k th ta xc
nh trc ph song song vi tia ti.  Tia l tng ng
(hay ng ko di ca n) s qua tiu im nh
ph trn trc ph  (Hnh 29.13).

C4
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Khi to nh o,  thu knh hi
t cho chm tia l phn k.  Kt qu
ny c mu thun vi  tnh cht
ca thu knh khng ? Gii  thch.

C4

Hnh 29.12

nh o to bi thu knh hi t

Hnh 29.13



 c nh r (ng dng vi vt),  vt phi c
dng phng, nh, t vung gc vi trc chnh v
c biu din tng trng bi mt mi tn AB lin
nt (vt tht).

Trong iu kin ,  nh A 'B'  ca vt cng vung
gc vi trc chnh.  nh c biu din bng mi
tn lin nt nu l nh tht v mi tn t nt nu l
nh o (Hnh 29.14 v 29.15).

3. Cc trng hp nh to bi  thu knh 

nh ca mt vt to bi mi loi thu knh c
nhng c im xc nh v tnh cht (tht,  o),
chiu v  ln.

Bng cch thay i v tr ca vt,  ta c th dng
nh tng ng v nhn ra cc c im ny.

Bng tm tt 

(ch xt vt tht)
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Hnh 29.14

Hnh 29.15

Thu
knh 

nh

Hi  t  (f > 0) Phn k (f < 0)

(OI = OI  =  2f)

Tnh cht
(tht,  o) nh

Tht :  vt ngoi  OF

o :  vt trong OF
nh lun  lun  o

 ln
(so vi  vt)

nh o >  vt

> vt :  vt trong FI

nh tht : =  vt :  vt  I (nh   I  )

<  vt :  vt ngoi  FI

nh < vt

Chiu
(so vi  vt)

cng chiu   tri  tnh  cht
Vt v nh

cng tnh  cht  tri  chiu
nh cng chiu  so vi  vt



V - Cc cng thc v thu knh

Cc cng thc nh c thit lp  xc nh v
tr,  tnh cht (tht,  o),  chiu v  ln ca nh to
bi thu knh.

Xt hai trng hp ca nh nh v  cc 
hnh 29.14 v 29.15.

a)  thit lp cc cng thc tng qut p dng cho
mi trng hp, ngi ta t cc gi tr i s cho
khong cch nh sau :

b)  Ngoi ra,  chiu v  ln ca nh c xc nh
bi t s :

k c gi l s phng i nh.

 Nu k > 0 :  vt v nh cng chiu.

 Nu k < 0 :  vt v nh ngc chiu.

Lp cc t s theo tnh ng dng ca cc tam
gic (OAB v OA 'B')  cng nh cc tam gic (F'ON
v F'A 'B'),  ng thi xem xt tt c cc trng hp
ca nh, ta c hai kt qu :

1 . Cng thc xc nh v  tr nh

(29.2)

C5

1 1 1

'd d f

A B
k

AB

' '

___ nh tht : d' > 0
OA' = d' vi quy c

nh o : d' < 0

____ vt tht : d > 0
OA= d vi quy c

vt o : d < 0 (khng xt)
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Dng cng thc xc nh  v
tr nh,  hy chng t rng,  nu
gi thu knh  c nh  v di  vt
dc theo trc chnh  th nh v vt
lun  di  chuyn cng chiu.

C5

Bi tp v d

Vt v mn t cch nhau on a.
X dch mt thu knh hi t gia
vt v mn  hng nh ca vt hin
trn mn.

Khong cch a phi tho mn
iu kin no ?

Gii

t :  d + d'  = a

Ta c th vit :

a = d + d'   .  Suy ra :

Do  :

Vy :  a  4f

Khong cch gia vt v mn
phi ln hn hay bng bn ln tiu
c ca thu knh.

' 2d d f+ 

' '
2

''

d d dd

d dd d

+


++

2 'dd



2. Cng thc xc nh s phng i  nh

(29.3)

VI  - Cng dng ca thu knh 

Thu knh c nhiu cng dng hu ch trong i
sng v trong khoa hc.  

Thu knh c dng lm :

Knh khc phc tt ca mt (cn, vin, lo) ;

Knh lp ;

My nh, my ghi hnh (camera) (Hnh 29.16) ;

Knh hin vi ;

Knh thin vn, ng nhm ;

n chiu ;

My quang ph.

Vi vt liu lm thu knh ngy cng hon thin,
vi cng ngh ch to tinh vi, ngi ta  ch to c
cc dng c quang cho nh c cht lng rt cao.

'd
k

d
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Hnh 29.16

Thu knh dng lm vt knh ca
my ghi hnh (camera)

Mi tia sng qua quang tm ca thu knh u truyn thng.

Tia ti  song song vi  trc ca thu knh s cho tia l truyn qua (hay c ng ko di
ca tia l qua)  tiu im nh trn trc .

Tia ti  (hay ng ko di  ca n)  qua tiu im vt trn trc s cho tia l song song
vi trc . Hai  tiu im vt v nh nm i xng vi nhau qua quang tm.

Mi thu knh c hai  tiu din nh v vt l hai  mt phng vung gc vi  trc chnh v
i qua cc tiu im chnh.

Tiu c : f = OF '

 t : D =

Cng thc v thu knh : V  tr nh :

S phng i  nh : k = 
d

d

'
d fd

1 1 1+ =
'

f

1

Thu knh hi t  f > 0.

Thu knh phn k  f< 0.



Cu hi  v bi  tp

1 .  Thu knh  l g ?  K cc loi  thu  knh.

2.  Nu tnh cht quang hc ca quang tm,  tiu
im nh,  tiu im vt.  Minh ho bng ng
truyn ca tia sng cho mi  trng hp.

3. Tiu  c,   t  ca thu  knh  l g ?  n v  ca
tiu  c v  t  ?

4.  Chn pht biu  ng vi  vt tht t trc
thu knh.

A.  Thu knh  hi  t  lun  to chm tia l hi  t.

B. Thu knh phn k lun to chm tia l phn k.

C.  nh  ca vt to bi  thu  knh  khng th
bng vt.

D.  C ba pht biu  A,  B,  C u  sai.

5. Mt vt sng t trc mt thu knh,  trn  trc
chnh.  nh  ca vt to bi  thu  knh  bng ba
ln  vt.

Di  vt li  gn  thu knh  mt on.  nh  ca
vt  v  tr mi  vn  bng  ba ln  vt.

C th kt lun  g v loi  thu  knh  ?

A.  Thu knh  l hi  t.

B.  Thu knh  l phn k.

C.  Hai  loi  thu  knh  u  ph  hp.
D.  Khng th kt lun  c,  v gi thit hai
nh bng  nhau  l v l .

6. Tip theo bi  tp 5.

Cho bit on di  vt l 1 2 cm.

Tiu  c ca thu knh  l bao nhiu  ?

A.  8 cm. B.  1 8 cm.

C.  20 cm. D.  Mt gi tr  khc A,  B,  C.

7. Xt thu knh hi  t.  Ly trn trc chnh cc
im I v I' sao cho OI = 2OF,  OI' = 2OF '

(Hnh 29.1 7).  V nh ca vt AB v nhn xt v
c im ca nh trong mi  trng hp sau :

Vt tht  ngoi  on  OI.

Vt tht ti  I.

Vt tht trong  on FI.

Vt tht trong  on OF.

8. Ngi  ta dng mt thu knh  hi  t  c  
t  1  dp  thu  nh  ca Mt Trng.

a)  V nh.
b)  Tnh  ng knh  ca nh.  Cho gc trng

Mt Trng l 33'.  Ly 1 '  3.1 0 4 rad.

9.  Vt sng AB c t song song vi  mn v
cch mn mt khong c nh a.  Mt thu knh
hi  t  c trc chnh qua im A v vung gc
vi  mn,  c di  chuyn gia vt v mn.
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a)  Ngi  ta nhn  thy c mt v  tr ca thu
knh  cho nh  r nt ca vt trn  mn,  nh  ln
hn vt.  Hy chng t rng,  cn  mt v  tr th
hai  ca thu knh   trong khong gia vt v
mn cng  cho nh  r nt ca vt trn  mn.

b)  t l l khong cch gia hai  v  tr trn  ca
thu knh.  Hy lp cng  thc ca tiu  c thu
knh  f theo a v l.  Suy ra mt phng php o
tiu  c ca thu  knh  hi  t.

10. Mt thu knh hi t c tiu c f= 20 cm. Vt sng

AB c t trc thu knh v c nh A'B'. Tm
v  tr ca vt,  cho bit khong cch vt nh  l :

a)  1 25 cm. b)  45 cm.

11 . Mt thu knh  phn k c  t  5 dp.

a)  Tnh  tiu  c ca knh.
b)  Nu vt t cch  knh  30 cm th nh  hin  ra
 u  v c s phng  i  bao nhiu  ?

1 2.  Trong Hnh  29.1 8,  xy l trc chnh  ca thu
knh  L,  A l vt im tht,  A '  l  nh  ca A to
bi  thu  knh.

Vi  mi  trng hp,  hy xc nh  :

a)  A '  l  nh  tht hay o.

b)  Loi  thu knh.

c)  Cc tiu  im chnh  (bng  php v).
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I  - Lp S  to nh

1 . H hai  thu knh ng trc ghp cch nhau

Xt h quang hc ng trc gm hai thu knh
L1 v L2.  Gi s vt tht AB c t trn trc ca
h v  trc L1 .  Vt AB c nh A '1B '1 to bi L1 .  nh
ny do chm tia l ra khi L1 to nn.

Cc tia sng truyn n L2 c th coi l do A '1B '1

m c.  Bi vy A '1B '1 l vt i vi L2.

 Nu A '1B '1  trc L2,   l vt tht.

 Nu A '1B '1  sau L2,   l vt o (khng xt).

Thu knh L2 to nh A '2B '2 ca vt A '1B '1 .

nh A '2B '2 to bi L2 l nh sau cng (Hnh 30.1).

Ton b qu trnh to nh c tm tt bi s  :

2. H hai  thu knh ng trc ghp st nhau

Vi h ny,  phng php dng thu knh tng
ng gip ta gii bi ton rt tin li.

;;
 

1 2

1 1 2 2

1 1 2 2' '
' ' ' '

LL

d d d d
AB A B A B

g ii  bi  ton v h thu knh

Cc dng c  quang u c cu to phc tp v gm nhiu  b phn nh thu knh,  gng,...  ghp
vi  nhau to thnh mt h quang hc.

Ni  chung,  vic gii  bi  ton h quang hc bao gm hai  bc :

 Phn tch qu trnh to nh v biu  th  bng mt s .

 p dng cc cng thc l in quan cho mi  khu ca s   gii  bi  ton.

Trong bi  ny,  ta s xt cc v d  v h hai  thu knh.

30
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Hnh 30.1

H hai thu knh hi t ng trc
ghp cch nhau



Xt trng hp hai thu knh c cc tiu c f1 ,  f2
c ghp st nhau (v d nh trn Hnh 30.2).

Ta c s  to nh :

a)  p dng cng thc v thu knh, ta c :

v  

Ta lun c d2 =  d'1 nn :  

;

Suy ra : (1 )

b) Thu knh tng ng vi h c tiu c f,
nghim s  to nh :

Ta c :        (2)

T (1 ) v (2)  suy ra :

(30.1 )

y l cng thc tnh  t ca h hai thu knh
mng ng trc ghp st nhau.

 t ca h hai thu knh mng ng trc
ghp st nhau bng tng i s cc  t ca tng
thu knh ghp thnh h.

c im nh ca vt AB to bi h hai thu knh
ghp l c im nh ca vt AB to bi thu knh
tng ng.

1 2

1 2

1 1 1 
  = +   D = D + D

f f f
hay

'1 2

1 1 1

d fd
+ =

;


L

d d
AB A B

1 2
2 2'
' '

C1

'1 1 22

1 1 1 1

d f fd
+ = +

' ' 21 2

1 1 1

fd d
 + =

'1 11

1 1 1

d fd
+ =

'2 22

1 1 1

d fd
+ =

'1 11

1 1 1

d fd
+ =

; ;
 

LL

d d d d
AB A B A B1 2

1 1 2 2
1 1 2 2' '
' ' ' '
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H hai thu knh hi t ng trc
ghp st nhau

Chng t rng,  vi  h hai
thu knh  ng trc ghp st
nhau ta lun c :

d2 =  d'1

C1



II  - Thc hin tnh ton

Ni dung kho st mt h quang hc rt a dng.
Nhng nhn chung, c hai yu cu chnh :

 Xc nh cc c im ca nh sau cng.

 Xc nh cc c im cu to ca h.

Trong qu trnh thc hin cc tnh ton, c hai
kt qu cn lu  :

1 . Quan h gia hai  vai  tr nh v vt ca A '1B'1

nh A '1B '1 c cc c im xc nh bi d '1 .
Nhng khi n ng vai tr vt vi L2 th cc c
im ca n c xc nh bi d2.  

Trong mi trng hp, ta lun c :

(30.2)

(l l khong cch gia hai thu knh).  

2. S phng i  nh sau cng

S phng i ny c xc nh bi :

k = 

C th vit k = = k2k1

Vy :  

(30.3)

II I  - Cc bi  tp v d

Bi tp 1

Cho thu knh hi t L2 c tiu c f2 = 24 cm v vt AB t
trn trc chnh cch thu knh mt on khng i a = 44 cm.
Thu knh phn k L1 c tiu c f1 = 15 cm c t gia vt
AB v L2,  cch L2 khong l sao cho hai trc chnh trng nhau
(Hnh 30.3).

k = k
2
k
1

' ' ' '
.

' '

2 2 1 1

1 1

A B A B

ABA B

' '
2 2A B

AB

C2

d
2
= l  d '

1
hay d '

1
+ d

2
= l
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Hy xt cc trng hp
khc nhau v thit lp h thc :

d2 = l - d'1

Xt trng hp l = 0.

C2

Hnh 30.3



Xc nh v tr v s phng i k ca nh sau cng A '2B '2 trong trng hp
l = 34 cm.

Gii

S  to nh :

Ta c :     d1 = 10 cm  d '1 =  6 cm

d2 = l  d '1 = 40 cm  d '2 = 60 cm

nh  A '2B '2 tht,  cch L2 60 cm.

Ta cng c : k = k2k1 = = 

nh ngc chiu vt v bng vt.

Bi tp 2

Mt thu knh mng phng  lm bng thu tinh,  c tiu c f1  = 20 cm.
Thu knh c t sao cho trc chnh thng ng, mt lm hng ln trn.

Mt im sng S nm trn trc chnh v cch thu knh mt on d (Hnh 30.4).

a)  nh S'  ca S to bi thu knh cch thu knh 12 cm.  Tnh d.

b)  Gi S v thu knh c nh.   mt cht lng trong sut vo mt lm.  By
gi nh S'  ca S l nh o v cch thu knh 20 cm.  Tnh tiu c f2 ca thu
knh cht lng phng  li.

Gii

a) Tnh d

S c nh o to bi thu knh phn k :  d'1 = 12 cm.

Do  :

Suy ra : d = 30 cm.

b) Tiu c  f2

H gm thu knh cht lng v thu knh thu tinh ghp ng trc, st nhau.

Thu knh tng ng c tiu c  f.

Ta c :

i vi thu knh tng ng :  cm.

Vy :

Suy ra :

f2 = 30 cm.

2 1

1 1 1 1 1 1

60 20 30f f f
=  =  + =

1 1 1 1 1 1

' 30 20 60f d d
= + =  = 

' 20d = 
1 2

1 1 1

f f f
= +

1 1

1 1 1 1 1 1

20 12 30'd f d
=  =  + =

9

10

9

10
2 1

2 1

''
.

d d

d d

   
    
   
   

; ;
 

LL

d d d d
AB A B A B1 2

1 1 2 2
1 1 2 2' '
' ' ' '
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Bi  tp

1 . Mt hc sinh  b tr th ngh im theo s 
Hnh  30.5.

Thu  knh  phn  k L1 c tiu  c f1 = 1 0 cm.

Khong cch t nh  S '1 to bi  L1 n mn c 

gi tr  no ?

A.  60 cm. B.  80 cm.

C.  Mt gi tr  khc A,  B.

D.  Khng xc nh  c,  v khng c vt nn
L1 khng to c nh.

2.  Tip theo cc gi thit cho  bi  tp 1 .

t gia L1 v Hmt thu knh hi  t  L2.  Khi  x

dch L2, hc sinh ny nhn thy ch c mt v  tr

duy nht ca L2 to c im sng ti  H.

Tiu  c ca L2 l bao nhiu  ?

A.  1 0 cm. B.  1 5 cm.

C.  20 cm. D.  Mt gi tr  khc A,  B,  C.

3.  Hai thu knh,  mt hi  t  (f1 = 20 cm),  mt phn

k (f2 = 1 0 cm),  c cng trc chnh.  Khong

cch hai  quang tm l l = 30 cm.  Vt AB vung
gc vi  trc chnh c t bn tri  L1 v cch

L1 mt on d1 .

a)  Cho d1 = 20 cm,  hy xc nh  v  tr v tnh

s phng  i  nh  cui  cng cho bi  h hai
thu knh.  V nh.

b)  Tnh  d1  nh  sau  cng l nh  o v bng

hai  ln  vt.

4. Mt h gm hai  thu  knh  L1 v L2 ng trc

c tiu  im nh chnh  ca L1 trng  vi  tiu

im vt chnh  ca L2.  Chiu  mt chm tia

sng song song  ti  L1 theo phng bt k.

a)  Chng minh  chm tia l ra khi  L2 cng  l

chm tia song  song.

b)  V ng i  ca chm tia sng ng  vi  cc
trng hp :

L1 v L2 u l thu  knh  hi  t.

L1 l thu knh hi  t  ;  L2 l thu knh phn k.

L1 l thu knh phn k ;  L2 l thu knh hi  t.

5.  Mt thu knh  mng phng li  L1 c tiu  c 

f1 = 60 cm c ghp st ng trc vi  mt

thu  knh  mng  phng  li  khc L2 c tiu

c f2 = 30 cm.  Mt phng  ca hai  thu  knh

st nhau.

Thu knh  L1 c ng knh  ra gp i  ng

knh  ra ca thu  knh  L2.  Mt im sng S

nm trn  trc chnh  ca h,  trc L1 .

a)  Chng t c hai  nh  ca S c to bi  h.

b)  Tm iu  kin  v v  tr ca S  hai  nh  u
tht v hai  nh  u  o.

Hnh 30.5
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I  -  Cu to quang hc ca mt 

Mt l mt h gm nhiu mi trng trong sut
tip gip nhau bng cc mt cu.  Chit sut ca
cc mi trng ny c gi tr  trong khong
1 ,336 1 ,437.

T ngoi vo trong,  mt c cc b phn 
sau (Hnh 31 .2)  :

a) Mng gic (gic mc) : Lp mng cng trong sut
c tc dng bo v cho cc phn t pha trong v
lm khc x cc tia sng truyn vo mt.

b) Thu dch : cht lng trong sut c chit sut xp
x bng chit sut ca nc.

c) Lng en : mn chn,  gia c l trng  iu
chnh chm sng i vo trong mt.  L trng ny gi
l con ngi.  Con ngi c ng knh thay i t
ng tu theo cng  sng.  

d) Th thu tinh : khi cht c trong sut (ging
nh thch) c hnh dng thu knh hai mt li.

e) Dch thu tinh : cht lng ging cht keo long,
lp y nhn cu pha sau th thu tinh.

f)  Mng li (vng mc) :  lp mng ti  tp trung
u cc si thn kinh th gic.  

Mt

Mt l b phn thu  nhn nh sng gip ngi  nhn  thy mi  vt xung quanh.  Mt l h quang hc
ht sc phc tp v tinh vi .

Trong bi  hc ny,  ta s tm hiu  mt ngi  v phng din quang hc.

31

Hnh 31.1 Mt ngi

Hnh 31.2 

Cu to ca mt



mng li c mt ch rt nh mu vng l ni
cm nhn nh sng nhy nht c gi l im vng V.

 Khi mt nhn mt vt,  nh tht ca vt c to
ra  mng li.  Nng lng nh sng thu nhn 
y c chuyn thnh tn hiu thn kinh v truyn
ti no,  gy ra cm nhn hnh nh.  Do  mt nhn
thy vt.

 mng li c mt v tr ti ,  cc si thn
kinh i vo nhn cu.  Ti v tr ny,  mng li
khng nhy cm vi nh sng.   l im m.

Trong Quang hc, mt c biu din bi s 
tng trng nh Hnh 31 .3  gi l mt thu gn,  trong
 h quang hc phc tp ca mt c coi tng
ng vi mt thu knh hi t.  Thu knh tng
ng ny c gi l thu knh mt.  Tiu c ca
thu knh mt thng c gi tt l tiu c ca mt.

Tng qut,  mt hot ng nh mt my nh,
trong  :

Thu knh mt c vai tr nh vt knh ;

Mng li c vai tr nh phim.

II  - S iu tit ca mt. im cc vin.
im cc cn

Khong cch t thu knh mt n mng li (im
vng) OV c gi tr nht nh d '.  Nu tiu c ca thu
knh mt  cng c gi tr nht nh f th mt ch nhn
thy vt  mt v tr nht nh.

Tuy nhin,  ta c th quan st c nhng vt t
rt xa (chng hn mt ngi sao) cho n nhng vt
rt gn (chng hn mt trang sch).  lp 9,  chng
ta  bit iu ny c thc hin bi s iu tit
ca mt.

1 . S iu tit

iu tit l hot ng ca mt lm thay i tiu
c ca mt  cho nh ca cc vt  cch mt nhng
khong khc nhau vn c to ra  mng li.
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Hnh 31.3

S  mt thu gn

Bi tp v d 1

Mt ngi c mt bnh thng
(khng tt)  nhn thy c cc vt 
rt xa m khng phi iu tit.
Khong cc cn ca ngi ny l
OCc = 25  cm.

 t ca mt ngi ny khi iu
tit ti a tng thm bao nhiu ?

Gii

Ta c cc phng trnh to nh :

(1 )

(2)

Ly (2) tr (1 ),  ta c :

Dmax  Dmin= D = 

V OCv   nn = 0.

Vy :  D = = 4 dp.
c

1 1

0, 25OC
=

OCv

1
c v

1 1

OC OC


max
c min

1 1 1
D

OC OV f
+ = =

min
v max

1 1 1
D

OC OV f
+ = =



Vic ny c thc hin nh cc c vng ca mt.
Khi bp li, cc c ny lm th thu tinh phng ln,
gim bn knh cong, do  tiu c ca mt gim.

Khi mt  trng thi khng iu tit,  tiu c ca
mt ln nht (fmax).

Khi cc c mt bp ti a,  mt  trng thi iu
tit ti a v tiu c ca mt nh nht (fmin).

2. im cc vin. im cc cn

Khi mt khng iu tit,  im trn trc ca mt
m nh c to ra ngay ti mng li gi l im
cc vin Cv (hay vin im)  ca mt.   cng l
im xa nht m mt c th nhn r.  i vi mt
khng c tt,  im cc vin  xa v cng (v cc).

Khi mt iu tit ti a, im trn trc ca mt m
nh cn c to ra  ngay ti mng li gi l
im cc cn Cc (hay cn im)  ca mt.   cng
l im gn nht m mt cn nhn r.  Cng ln tui,
im cc cn cng li ra xa mt (xem Bng 31 .1 ).

Khong cch gia im cc vin v im cc cn
gi l khong nhn r ca mt.  Cc khong cch
OCv v  = OCc t mt ti cc im cc vin v
cc cn cng thng c gi tng ng l khong
cc vin,  khong cc cn.

II I  - Nng sut phn li  ca mt

Mun cho mt nhn thy mt vt th nh tht
ca vt to bi mt phi hin ra  mng li,  ngha
l vt phi c v tr  trong khong nhn r ca
mt.  Tuy nhin,  trong nhiu trng hp cn c nhu
cu l quan st c cc chi tit nh ca vt,
chng hn c c ch ca mt trang sch bo
hoc nhn ra ngi quen trong mt tm nh nh
chp nhiu ngi,. . .
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Tui
Khong cch OCc t mt

ti  im cc cn

1 0

20

30

40

50

7 cm

1 0 cm

1 4 cm

22 cm

40 cm

Bng 31 .1



Vic nhn thy c mt vt nh, AB chng hn,
cn tu thuc vo kch thc nh A 'B'  ca vt 
trn mng li.  Kch thc ny ph thuc gc trng
vt (Hnh 31 .4).  

 mt c th phn bit c hai im A v B th
gc trng vt khng th nh hn mt gi tr ti
thiu gi l nng sut phn li  ca mt.

Khi ,  nh ca im u v im cui ca vt
c to ra  hai t bo thn kinh th gic k cn
nhau.  Nng sut phn li thay i tu theo tng
ngi,  nhng gi tr trung bnh l :

IV - Cc tt ca mt v cch khc phc

Ta ch xt cc tt ph bin nht l :  mt cn,  mt
vin v mt lo.

1 . Mt cn v cch khc phc

a)  Mt cn c  t ln hn  t ca mt bnh
thng.  Mt chm tia sng song song truyn n
mt cn s cho chm tia l hi t ti mt im 
trc mng li (Hnh 31 .5).

Cc h qu :

Khong cch OCv hu hn.

im Cc gn mt hn bnh thng.

Tt cn th c th do bm sinh, nhng cng c
th do c sch hay hc bi  ch khng   sng
hoc t sch qu gn mt mt thi gian di.

f
max

< OV

 = 
min

1'
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Hnh 31.5 

S  minh ho c im quang
hc ca mt cn

Hnh 31.4

Gc trng vt

Gc trng mt vt l g v
ph thuc vo cc yu t no ?



b)  Tt cn th thng c khc phc bng cch 
eo knh phn k c  t thch hp  c th 
nhn r vt  v cc m mt khng phi iu tit
(Hnh 31 .6).  

Nu coi nh knh eo st mt th tiu c ca knh
c xc nh bi :

2. Mt vin v cch khc phc

a) Mt vin c  t nh hn  t ca mt bnh
thng.  Mt chm tia sng song song truyn n
mt vin s cho chm tia l hi t ti mt im sau
mng li (Hnh 31 .7).

Cc h qu :

Mt vin nhn vt  v cc  phi iu tit.

im Cc xa mt hn bnh thng.

b) Ngi vin th iu tit mt (gim tiu c) c th
nhn thy c cc vt  xa.  Tt vin th thng c
khc phc bng cch eo knh hi t  c th nhn
r cc vt  gn mt nh mt bnh thng.  Tiu c ca
thu knh phi c gi tr thch hp  nh o ca im
gn nht m ngi vin th mun quan st c to ra
ti im cc cn ca mt.  

3. Mt lo v cch khc phc

a) Vi hu ht mi ngi,  k t tui trung nin,  kh
nng iu tit gim v c mt yu i v th thu tinh
tr nn cng hn.  Hu qu l im cc cn Cc di
xa mt.   l tt lo th (mt lo).  Khng nn coi
mt lo l mt vin.  Mt khng tt,  mt cn hay mt
vin khi ln tui u c thm tt lo th.

b)   khc phc tt lo th,  phi eo knh hi t
tng t nh ngi vin th.

f
max

> OV

f= OC
v

C2
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Hnh 31.7

S  minh ho c im quang
hc ca mt vin

Hy chng t rng,  h ghp
(mt cn  + thu knh  phn k)  c
 t  nh hn   t  ca mt cn.

C2

Hnh 31.6 

S  minh ho cch khc phc tt
cn th
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c bit, ngi c mt cn khi ln tui thng phi :

eo knh phn k  nhn xa.

eo knh hi t  nhn gn.

Ngi ta thng thc hin loi knh hai trng
c phn trn phn k v phn di hi t.

Bi tp v d 2

Mt ngi cn th ln tui ch cn nhn thy r cc vt
trong khong cch mt 50 cm  67 cm.

Tnh  t ca cc knh phi eo  ngi ny c th :

 nhn xa v cng khng iu tit.

 c c sch khi t gn mt nht,  cch mt 25  cm.

Coi knh eo st mt.

Gii

  nhn xa phi c (Hnh 31 .8)  :

  c sch t gn mt nht,  cch mt 25  cm, phi eo
knh c tiu c f2 xc nh bi :

 f2 = 50 cm = 0,50 m

D2 = = 2 dp

V - Hin tng lu nh ca mt

Nm 1829, Pla-t (Plateau)  nh vt l ngi B
pht hin ra l cm nhn do tc ng ca nh sng 

ln cc t bo mng li tip tc tn ti khong

giy ng h sau khi chm sng tt.  Trong thi gian 

giy ny ta vn cn thy vt,  mc d nh ca 

vt khng cn c to ra  mng li na.

 l hin tng lu nh ca mt.  Nh hin
tng ny m mt nhn thy cc nh trn mn 
nh chiu phim (Hnh 31 .9),  trn mn hnh tivi
(Hnh 31 .10),. . .  chuyn ng.

1

10

1

10

2

1

f

2

1 1 1

25 50 f
 =

1
1

1
1, 5 dpD

f
= = 

1 k v
2

67 cm m
3

f O C=  =   

Hnh 31.8

Hnh 31.10

Hnh 31.9
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Cu to ca mt gm : mng gic , thu dch, lng en v con ngi, th thu tinh, dch

thu tinh, mng li.

iu tit l s thay i  tiu c ca mt  to nh ca vt lun hin ra ti  mng li.

+ Khng iu tit : fmax

+ iu tit ti  a : fmin

 im cc vin l im trn trc ca mt m mt nhn r khi  khng iu tit.

Mt khng tt th  Cv  v cc.

 im cc cn l im trn trc ca mt m mt nhn  r khi  iu tit ti  a.

Nng sut phn li  l  gc trng nh nht  m mt cn phn bit c hai  im.

 1 ' (gi tr  trung bnh)

Cc tt ca mt v cch khc phc :

Hin tng lu nh ca mt :

Tc ng ca nh sng ln mng li cn tn ti  khong giy sau khi  nh sng tt. 
1
1 0

Tt ca mt c im Cch khc phc

Mt cn fmax < OV
eo knh phn k

fk =  OCv (knh st mt)

Mt vin fmax > OV

eo knh hi  t

Tiu c c gi tr  sao cho mt eo knh

nhn gn nh mt khng tt

Mt lo Cc di xa mt
eo knh hi  t

Tc dng ca knh nh vi  mt vin
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Cu hi  v bi  tp

1 .  Trnh  by cu to ca mt v phng din
quang hc.

2.  Trnh  by cc hot ng  v cc c im sau
ca mt :

iu  tit ; im cc vin  ;

im cc cn ; Khong nhn  r.

3. Nu cc c im v cch khc phc i  vi  :

Mt cn  ; Mt vin  ; Mt lo.
C phi  ngi  ln  tui  th b  vin  th  khng ?
Gii  thch.

4.  Nng sut phn l i  ca mt l g ?

5. Trnh by s lu nh ca mt v cc ng dng.

Cu to thu gn ca mt v phng din quang
hc c biu din nh s  Hnh 31 .1 1  :

O :  quang tm ca mt ;

V :  im vng  trn  mng li.

Quy c t :

:  Mt bnh  thng v gi ;

:  Mt cn  ; :  Mt vin.

Hy chn p n  ng  cho cc bi  tp t s
6 n s 8.

6.  Mt loi  no c im cc vin  Cv  v cc ?

A.  . B.  .

C.  . D.  v .

7. Mt loi  no c fmax > OV ?

A.  . B.  .

C.  . D.  Khng  loi  no.

8.  Mt loi  no phi  eo knh  hi  t  ?

A.  . B.  .

C.  . D.  v .

9.  Mt ca mt ngi  c im cc vin  Cv cch

mt 50 cm.

a)  Mt ngi  ny b  tt g ?

b)  Mun nhn  thy vt  v cc khng  iu
tit,  ngi   phi  eo knh  c  t  bao nhiu
? (Knh  eo st mt).

c) im Cc cch mt 1 0 cm.  Khi  eo knh,  mt

nhn thy im gn nht cch mt bao nhiu ?
(Knh eo st mt).

1 0. Mt mt bnh  thng v gi,  khi  iu  tit ti  a
th tng   t  ca mt thm 1  dp.

a)  Xc nh im cc cn v cc vin.

b)  Tnh   t  ca thu knh  phi  eo (cch
mt 2  cm)  mt nhn  thy mt vt cch mt 
25 cm khng  iu  tit.

Hnh 31.11



Th nghim n gin v s lu nh ca mt

C th thc hin  mt tr chi  n  gin  nh sau   chng t hin  tng lu  nh  ca mt.

Dng bt en  v l n  mt mt ca tm ba hnh  mt ci  lng chim.  Dng bt mu  v l n
mt kia mt con  chim (Hnh  31 .1 2).  Cho tm ba quay nhanh  qua l i .

Quan  st tm ba.  Nhn  xt v gii  thch  hin  tng.
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Em c bit ?

Hnh 31.12



I  - Tng qut v cc dng c quang 
b tr cho mt

Cc dng c quang u c tc dng to nh vi
gc trng ln hn gc trng vt nhiu ln.  i
lng c trng cho tc dng ny l s bi gic,
c nh ngha nh sau :

(gc nh) 

trong  :   l gc trng nh qua knh ;  0 l gc
trng vt c gi tr ln nht c xc nh trong
tng trng hp.  

Ngi ta phn cc dng c quang thnh hai nhm :

Cc dng c quan st vt nh gm knh lp,  knh
hin vi,. . .

Cc dng c quan st vt  xa gm knh thin
vn, ng nhm,.. .

II  - Cng dng v cu to ca knh lp

Knh lp l dng c quang b tr cho mt  quan
st cc vt nh (Hnh 32.1 , 32.2, 32.3 v 32.4).

C1

tan

tan

 
G =

 

 

 


knh lp
Trong nhiu  trng hp,  con ngi  mun quan st cc vt th,  cc chi  tit nh hn gii  hn m
nng sut phn l i  ca mt cho php.

V d,  ngi  th sa ng h mun quan st cc b phn ca chic ng h eo tay ;  chuyn
vin phng th nghim sinh hc mun quan st cc t bo,  cc hng cu,  cc vi  trng,...

Quang hc  gip ch to cc dng c  t c yu  cu  .

32

Hnh 32.1

Knh lp thng thng

Hnh 32.2 Knh lp b ti

S bi  g ic ph  thuc
nhng yu t no ?
C1
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Knh lp c cu to bi mt thu knh hi t
(hay mt h ghp tng ng vi mt thu knh
hi t)  c tiu c nh (vi xentimt).

III  - S to nh bi  knh lp

Khi quan st mt vt nh qua knh lp,  mt nhn
nh o ca vt  qua knh.  Mun th, phi t vt
nh trong khong t quang tm O ca knh n tiu
im vt chnh F.

Ngoi ra,   mt c th nhn thy nh th nh
phi c v tr nm  trong khong nhn r ca mt.  

 tho mn hai iu kin trn,  khi dng knh
lp ta phi iu chnh (x dch knh trc vt hoc
ngc li).  ng tc quan st nh  mt v tr xc
nh gi l ngm chng  v tr .

Khi cn quan st trong mt khong thi gian di,
ta nn thc hin cch ngm chng  im cc vin
 mt khng b mi.

IV - s bi  gic ca knh lp

Xt trng hp ngm chng  v cc :

G

=

Ta c : tan =

Ngoi ra,  gc trng vt c gi tr ln nht 0 ng
vi vt t ti im cc cn Cc (Hnh 32.6).

tan0 = 

Do  :
G =

c

= =

OC 
G

f f

.
cOCAB

f AB

c

AB

OC

AB

f

0
0

tan

tan
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Hnh 32.3

Knh lp dng trong vi phu thut

Hnh 32.4

Knh lp  bn 

Hnh 32.5

Mt ngm chng knh lp  v cc

Hnh 32.6
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Ch  : Ngi ta thng ly khong cc cn l OCc = 25 cm. Khi
sn xut knh lp, ngi ta ghi gi tr ca G


ng vi khong cc

cn ny trn knh.

V d :  Cc knh c k hiu 3 ,  5 ,  8 ,. . .  s c tiu c tng 

ng l cm, cm, cm,.. .  Chng c kh nng lm cho gc

trng nh qua knh ln hn ba ln,  nm ln,  tm ln,. . .  gc trng 
trc tip vt.

Bi tp v d

Mt ngi c khong cc cn OCc = 15  cm v im Cv  v cc.

Ngi ny quan st mt vt nh qua knh lp c tiu c 5  cm.  Mt t
cch knh 10 cm.

a) Phi t vt trong khong no trc knh ?

b) Tnh s bi gic ca knh trong trng hp ngi ny ngm chng  v cc.

Gii

a) Khong t vt 

Khong phi t vt l MN sao cho nh ca M, N qua knh lp ln lt
l cc im Cv   v Cc.

Ta c : =  

Suy ra : cm.

=  OkCc =  5 cm

T  :  dN = = 2,50 cm.

Khong phi t vt l khong gii hn bi :  2,50 cm  d  5 cm.

b) S bi gic 

Ta c cng thc :

Vy : .
15

3
5

G = =


G

f

=

N

N

' ( 5).5

5 5'

d f

d f


=
 

N
'd

M 5d f= =

M k v
'd O C= 

25
8

25
5

25
3

C2 Hy th it lp
cng  thc ca  s
bi  g ic kh i  ngm
chng  im cc
cn.

C2

Dng c quang b tr cho mt u to nh o c gc trng ln.

S bi  gic : .

Knh lp l thu knh hi t  c tiu c nh (vi  xentimt).

S bi  gic ca knh lp khi  ngm chng  v cc : .
G =

f


 
G =

tan

tan
0 0
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Cu hi  v bi  tp

1 . Cc dng c  quang b tr cho mt c tc
dng  to nh  ra sao ? nh  ngha s bi  gic.

2. Knh lp c cu to nh th no ?

3.  V ng truyn  ca chm tia sng  ng vi
mt ngm chng knh  lp  v cc.

Vit cng  thc s bi  gic ca knh  lp trong
trng hp ny.

V s  tia sng trong  trng hp mt ngm
chng knh  lp  v cc  tr li  cu  hi  ca
bi  tp 4 v 5 di  y.

4. Yu t no k sau  khng nh  hng n gi
tr  ca s bi  gic ?

A.  Kch  thc ca vt.

B.  c im ca mt.

C.  c im ca knh  lp.

D.  Khng  c (cc yu  t A,  B,  C u  
nh  hng).

5. Tip theo bi  tp 4.

Cch thc hin  no sau  y vn  cho php
tip tc ngm chng  v cc ?

A.  Di  vt.

B.  Di  thu  knh.

C.  Di  mt.

D.  Khng cch  no.

6.  Mt hc sinh  cn  th  c cc im Cc,  Cv cch

mt ln  lt 1 0 cm v 90 cm.  Hc sinh ny
dng knh  lp c  t  +1 0 dp  quan st
mt vt nh.  Mt t st knh.  

a)  Vt phi  t trong khong  no trc knh  ?

b)  Mt hc sinh  khc,  c mt khng  b  tt,
ngm chng knh  lp ni  trn   v cc.  Cho
OCc = 25 cm.  Tnh  s bi  gic.
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I  -  Cng dng v cu to ca knh hin vi

Knh hin vi l dng c quang b tr cho mt 
quan st nhng vt rt nh, bng cch to nh c
gc trng ln.  S bi gic ca knh hin vi ln hn
rt nhiu so vi s bi gic ca knh lp.

Knh hin vi c hai b phn chnh :

Vt knh L1 l mt thu knh hi t (thc ra l
mt h thu knh tc dng nh thu knh hi t)  c
tiu c rt nh (c milimt).

Th knh L2 l mt knh lp dng  quan st nh
ca vt to bi vt knh.

Hai b phn chnh ny c gn  hai 
u mt ng hnh tr sao cho trc chnh ca chng
trng nhau v khong cch gia chng O1O2 = l
khng i (Hnh 33.5).

Ngi ta gi F '1F2 =  l  di quang hc ca knh. 

Ngoi ra cn c b phn t sng  chiu sng
vt cn quan st.   thng l mt gng cu lm.

II  - S to nh bi  knh hin vi

Vt knh c tc dng to nh tht A '1B '1 ln hn
vt AB v  trong khong O2F2 t quang tm n
tiu din vt ca th knh.

Knh hin vi
Knh  hin  vi  xut hin  l n  u   H Lan  vo khong cui  th k XVI   dng th s.  Ngy nay,
knh  hin  vi  c th gip ngi  ta quan  st v chp nh  c nhng vt th cc nh nh :  
cc t bo,  cc vi  khun. . .  (Hnh  33.1 v 33.2).

33

Hnh 33.1

Knh hin vi th s  thi k u

Hnh 33.2

Knh hin vi ngy nay



Th knh to nh o sau cng A '2B '2 ln hn vt
nhiu ln v ngc chiu so vi vt AB.

Mt t sau th knh  quan st s nhn thy nh
A '2B '2 ca vt AB to bi knh hin vi.

nh sau cng A '2B '2 phi c to ra trong khong
nhn r ca mt.  Do  phi iu chnh knh  thay
i khong cch d1 t vt AB n vt knh O1 .

i vi knh hin vi,  ng vi khong CvCc ca
nh th khong d1 x dch vt thng ht sc nh,
khong vi chc micrmt.

Do  trong thc t khi quan st vt bng knh
hin vi phi thc hin nh sau :

 Vt phi l vt phng kp gia hai tm thu tinh
mng trong sut.   l tiu bn (Hnh 33.3).  

 Vt c t c nh trn gi.  Ta di ton b
ng knh t v tr st vt ra xa dn bng c vi cp
(Hnh 33 .4).

Nu nh sau cng A '2B '2 ca vt cn quan st c
to ra  v cc th ta c s ngm chng knh  v
cc (Hnh 33.5).

21 0

Hnh 33.3

Tiu bn  quan st qua knh hin vi

Hnh 33.4

iu chnh knh hin vi dng c vi cp

L

L

Hnh 33.5

ng truyn ca chm tia sng qua
knh hin vi c ngm chng  v cc

Ti  sao phi  kp vt gia
hai  bn thu tinh  mng khi  quan
st vt bng knh  hin  vi  ?



Bi tp v d 

Vt knh ca mt knh hin vi c tiu c f1 = 1  cm, th knh c tiu c  
f2 = 4 cm.   di quang hc ca knh l 16 cm.  Mt t st th knh.

Ngi quan st c mt khng b tt v c khong cc cn l  = 20 cm.

Phi t vt trong khong no trc vt knh  ngi quan st c th nhn
thy nh ca vt qua knh ?

Gii

Khong cch gia vt knh v th knh :  l = O1O2 =  + f1 + f2 = 21  cm.

Cc v tr M, N gii hn v tr vt c xc nh nh sau :

 Cv

  ;  cm ; cm.

d11 = = 10,625 mm

 Cc

=   = 20 cm  ;  cm

cm ;  

 d12 = 1 ,0600 cm = 10,600 mm

Vt ch c th x dch trong khong :  d1 = 25  m.

II I  -  S bi  gic ca knh hin vi  

Xt trng hp ngm chng  v cc.

t :  |k1 |  l s phng i nh bi vt knh ;  G2 l s bi gic
ca th knh ngm chng  v cc.

Ta c :

Hai s liu ny thng c ghi trn vnh ca vt knh v
th knh.

C2

G k G1 2

'12 1 12

1 1 1 50

53d f d
=  ='

12 22
53

3
d l d=  =

'
22 2

22 '
22 2

10

3

d f
d

d f
= =


22'd

; ;
 

LL

d d d d
N N N1 2

12 1 2 22 2 2
1 2' '
' '

11 1

11 1

'

'

d f

d f

'
11 21 17d l d=  =21 2 4d f= =21

'd

; ;
 

LL

d d d d
M M M1 2

11 11 21 21
1 2' '
' '

21 1

Da vo hnh
33.5,  hy thit lp
h thc :

G = |k1
|G2

C2
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Cng thc trn c th bin i v vit di mt dng khc :

vi  = OCc.

Cu hi  v bi  tp

C31 2


G

f f

Hy thit lp
h thc :


G

= --------
f1 f2

C3

Hai b phn chnh ca knh hin vi  l :

Vt knh : thu knh hi t  c tiu c rt nh (c milimt)  ;

Th  knh : knh lp.

iu chnh knh hin vi  :  a nh sau cng ca vt hin ra trong khong CvCc ca mt.

S bi gic khi  ngm chng  v cc : G = |k1 |G2 = .

f f1 2

1 .  Nu cng dng v cu  to ca knh  hin  vi .

2.  Nu c im tiu  c ca vt knh  v th  knh
ca knh  hin  vi .

3. Mun iu  chnh  knh  hin  vi ,  ta thc hin  ra
sao ? Khong x dch  khi  iu  chnh  knh  hin
vi  c gi tr  nh th no ?

4.  V ng truyn  ca chm tia sng  ng vi
mt ngm chng knh  hin  vi   v cc.

5. Vit cng  thc s bi  gic ca knh  hin  vi  khi
mt ngm chng  v cc.

Xt cc tnh cht k sau ca nh to bi thu knh :

Tht ;  o ;

Cng chiu  vi  vt ;

Ngc chiu  vi  vt ;  Ln hn  vt.
Hy chn p n  ng  cc bi  tp 6,  7 v 8
di  y.

6.  Vt knh  ca knh  hin  vi  to nh  c cc tnh
cht no ?

A.  +   . B.  +   .

C.  +   +   . D.  +  +  .
7.  Th  knh  ca knh  hin  vi  to nh  c cc tnh

cht no ?

A.  +  . B.  +   .

C.  +   +   . D.  +  +  .
8.  Khi  quan st mt vt nh th nh  ca vt to

bi  knh  hin  vi  c cc tnh  cht no ?

A.  +  . B.  +  .

C.  +   +   . D.  +  +  .
9. Mt knh  hin  vi  c cc tiu  c vt knh  v th

knh  l f1 = 1  cm,  f2 = 4 cm.   di  quang hc

ca knh  l 1 6 cm.  Ngi  quan  st c mt
khng b  tt v c khong cc cn OCc = 20 cm.

Ngi  ny ngm chng  v cc.

a)  Tnh  s bi  gic ca nh.

b)  Nng sut phn l i  ca mt ngi  quan st
l 2 .  Tnh  khong  cch  ngn nht gia hai
im ca vt m mt ngi  quan st cn
phn bit c nh.
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I  - Cng dng v cu to ca knh thin vn

Knh thin vn l dng c quang b tr cho mt,
c tc dng to nh c gc trng ln i vi nhng
vt  rt xa (cc thin th).

Knh thin vn c hai b phn chnh :

Vt knh L1 l mt thu knh hi t c tiu c ln
(c th n hng chc mt).

Th knh L2 l mt knh lp  quan st nh to
bi vt knh.

II  - S to nh bi  knh thin vn

Vt knh to nh tht ca vt ( v cc)  
ti tiu din nh.  Th knh gip mt quan st nh ny.

nh ca thin th to bi knh thin vn l nh
o, ngc chiu vi vt,  c gc trng ln hn nhiu
ln so vi gc trng trc tip vt.

Knh thin vn 
Tuy khng phi  l ngi  ch to ra knh thin vn u tin,
nhng Ga-l i-l l ngi  u  tin  s dng knh thin vn
 quan st bu  tri  v c nhiu  khm ph quan trng :
pht hin ra 4 v tinh ca Mc tinh,  vnh ai  ca Th tinh,
cc ngn ni  trn Mt Trng,.. .

34

Hnh 34.1

Knh thin vn c ca Ga-li-l
c lu gi ti Vin Bo tng
thnh ph Flo-rng-x (Florence)

Hnh 34.2

Knh thin vn cng vi mi vm
c ng h  quan st bu tri



Khi s dng knh thin vn, mt ngi quan st
c t st th knh.  Phi iu chnh knh bng
cch di th knh sao cho nh sau cng nm trong
khong nhn r ca mt.  

 c th quan st trong mt thi gian di m
khng b mi mt,  ta phi a nh sau cng ra v
cc :  ngm chng  v cc (nu mt khng c tt)
(Hnh 34.3).

III  - s bi  gic ca knh thin vn

Xt trng hp ngm chng  v cc (Hnh 34.3).

Ta c :  G
 
=

V tan ;  tan0 = 

(mi thin th c gc trng 0 nht nh).

Do  :  

S bi gic ca knh thin vn trong iu kin
ny khng ph thuc v tr t mt sau th knh.

f
G

f

1

2

' '
1 1

1

A B

f

' '
1 1

2

A B

f
=

0
0

tan

tan



 



C1

21 4

Ti  sao khi  iu  chnh  knh
thin vn,  ta khng phi  di  ton
b knh  nh vi  knh  hin  vi  ?

C1

Ch  :

 Gi tr ca G

c ghi trn cc

knh thin vn.

 Khi mt ngm chng  v cc,
knh thin vn l mt h v tiu
(khng c tiu im).

Hnh 34.3

ng truyn ca chm tia sng qua
knh thin vn ngm chng  v cc
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Bi tp v d

Vt knh ca mt knh thin vn l mt thu knh hi t c
tiu c ln ;  th knh l mt thu knh hi t c tiu c nh.

Mt ngi,  mt khng c tt,  dng knh thin vn ny 
quan st Mt Trng  trng thi khng iu tit.  Khi 
khong cch gia vt knh v th knh l 90 cm.  S bi gic
ca knh l 17.

Tnh cc tiu c ca vt knh v th knh.

Gii

Nu mt khng c tt,  quan st nh  trng thi khng
iu tit th nh ny  v cc (ngm chng  v cc) 
(Hnh 34.4).

S  to nh :  

Vi A 'B'  :  d'2    d2 = f2

Vi A1B1 :  d1    d'1  = f1

Ta suy ra :  d2 = l  d'1  l = f1 + f2

Vy, theo  bi :  

f1 + f2 = 90 cm (1 )

Mt khc,  s bi gic ca knh khi ngm chng  v cc
c tnh bi :

(2)

T (1 )  v (2),  ta tm c :  

f1 = 85  cm ;  f2 = 5  cm

1

2

17
f

G
f


= =

; ;
 

LL

d d d d
AB A B AB1 2

1 1 2 2
1 1' '
' ' ' '

Hnh 34.5 

ng nhm

Ch  :

 Knh thin vn trnh by  trn
thuc loi knh thin vn khc x, s
dng thu knh lm vt knh.

 Cn c loi knh thin vn phn x,

s dng gng parabol lm vt knh.  

 ng nhm l mt loi knh thin
vn dng  quan st vt  xa trn
mt t,  mt bin (Hnh 34.5).  nh
cui cng qua ng nhm cng chiu
vi vt.

Hnh 34.4

Knh thin vn l dng c quang  quan st cc thin th. N gm hai b phn chnh :

 Vt knh : thu knh hi  t  c tiu c ln (c th n hng chc mt).

 Th knh : knh lp c tiu c nh (vi  xentimt).

Phi  iu chnh  nh sau cng hin ra trong khong nhn r ca mt.

S bi  gic trong trng hp ngm chng  v cc :

f
G =

f

1

2
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Cu hi  v bi  tp

1 .  Nu cng  dng  v cu to ca knh  thin  vn.

2.  V ng truyn ca chm tia sng qua knh
thin  vn  ngm chng  v cc.

3.  Vit cng thc v s bi  gic ca knh  thin
vn ngm chng  v cc.

4.  Gii  thch  ti  sao tiu  c vt knh  ca knh
thin  vn  phi  ln.

t f1 v f2 ln  lt l tiu  c ca vt knh  v

th  knh  ca knh  thin  vn.

Xt cc biu thc :

.  f1 + f2 ;

. .

Hy chn  p n  ng   cc bi  tp
5 v 6 di  y.

5.  S bi  g ic ca knh  thin  vn  ngm chng 
v cc c biu  thc no ?

A.  . B.  .

C.  . D.  Biu  thc khc.
6. Khong cch  gia vt knh  v th  knh ca

knh  thin  vn  ngm chng  v cc c biu
thc no ?

A.  . B.  .

C.  . D.  Biu  thc khc.
7. Vt knh  ca mt knh  thin  vn  dng  trng

hc c tiu  c f1 = 1 ,2 m.  Th  knh  l mt thu

knh  hi  t  c tiu  c f2 = 4 cm.

Tnh  khong cch gia hai  knh  v s bi  gic
ca knh  thin  vn  khi  ngm chng  v cc.

2

1

.
f

f

1

2

;
f

f

T knh thin vn ca Ga-li-l n knh thin
vn hp-bn (1 )

Ga-l i -l l  ngi  u  tin  c  tng dng knh  thin

vn (2) do Lp-p-si  (Hans Lippershey)   H Lan  pht minh
vo nm 1 608 (ban  u  gi  l  knh  thm t  :  spyglass)  vo
vic quan  st bu  tri .  Chnh  ng  t ch to ra chic knh
thin  vn  c s bi  gic khong 30 v hin  c lu  gi ti
Vin  bo tng Flo-rng-x.  Dng knh  ny,  Ga-l i -l  c
nhiu  khm ph quan  trng v Thi  Dng h.  y l loi
knh  thin  vn  khc x dng thu  knh  hi  t  l m vt knh.

Em c bit ?

(1 )  Knh ny c t theo tn ca nh thin vn M Hp-bn, ngi  pht hin ra quy lut v
chuyn ng ca cc thin h mang tn ng.

(2)  Ta thng hiu knh vin vng l knh dng  quan st cc vt  xa trn mt t,  cn knh thin
vn l knh dng  quan st cc thin th.  Hai loi knh ny u c cng nguyn l cu to,  gm vt
knh (l thu knh hi t hay mt gng cu lm) v th knh.

Hnh 34.6 

Knh thin vn I-c-x
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Cho ti  nay,  knh  thin  vn  ln  nht thuc loi  ny l  knh  ca i  thin  vn  I -c-x (M).
Knh  c tiu  c 1 9,8 m v vt knh  c ng knh  b mt l 1 ,02  m.

Ch to cc knh  thin  vn  khc x ln  rt phc tp v kh khn.  Vic ch to cc thu
knh c b mt ln  i  hi  cht l iu  thu tinh  phi  tinh  khit,  l m ngui  phi  tht chm v cu
trc c hc phi  tht vng chc.. .

D  vy,  theo thi  gian,  thu  knh  l m vt knh  vn  b  bin  dng (do thu tinh  l  cht v
nh hnh)  nh  hng n  s to nh.

V nhng l  do nu  trn  m
v sau  cc knh  thin  vn  u
thuc loi  phn  x,  trong 
vt knh  l   mt gng
parabol .  Loi  knh  thin  vn
ny c N iu-tn  pht minh
ra v s dng u  tin  vo
nm 1 672,  c gi  l  knh
vin  vng.  H in  nay,  knh
thin  vn  phn  x ln  nht 
l  knh  thin  vn  Kch  ca
i  thin  vn  Mao-na Ki  t
ti  Ha-oai ,  c ng knh  b
mt 1 0 m.

Tuy nhin,  vic quan st
bu  tri  t cc knh  thin  vn
t trn  mt t u  b  tr ngi
bi  bu kh quyn.  Ngoi  s cn tr do cc hin tng
thi  tit (ma, bo...)  th s khc x ca nh sng khi
truyn vo bu kh quyn cng nh hng n s to nh.

 khc phc nhc im ny, vo ngy 24 - 4 - 1 990,
c quan  NASA  phng vo khng gian  knh  thin
vn  Hp-bn  bay quanh  Tri  t.

Nh hot ng  ngoi  bu  kh quyn  v s dng
cc thit b  h in  i  nht v quang hc v vin  thng,
knh  thin  vn Hp-bn  l cng c  tinh  vi  nht gip
con  ngi  thu  nhn  c thng tin  t nhng vt th rt
xa xm ca v  tr.

C th tm c thm v knh  Hp-bn   a ch  :
http://www.hubblesi te.com

Hnh 34.7

Knh thin vn Niu-tn

Hnh 34.8

nh chp thin h Tin N (Andromeda)
cch Tri t 900 000 nm nh sng qua
knh thin vn.

Hnh 34.9

Knh thin vn Hp-bn
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i  - Mc ch th nghim

1 . Bit c phng php xc nh tiu c ca thu
knh phn k bng cch ghp n ng trc vi mt
thu knh hi t  to ra nh tht ca vt tht qua
h hai thu knh.

2. Rn luyn k nng s dng gi quang hc  xc
nh tiu c ca thu knh phn k.  

II  - Dng c th nghim

B thit b th nghim Xc nh tiu c ca thu
knh phn k c b tr nh Hnh 35.1a.

Thc hnh  : xc nh tiu c
ca thu knh phn k  

Thu knh phn k ch to ra nh o ca vt tht vi  mi  khong cch d t vt n thu knh.  V
khng th hng c nh o trn mn nh,  nn khng bit chnh xc v  tr ca nh o v do 
khng o c khong cch |d ' |  t nh o n thu knh.  Vy c cch no xc nh c tiu
c f ca thu knh phn k khng ?

35

Hnh 35.1a



1 . Gi quang hc G,  c thc di 75  cm.

2. n chiu ,  loi 12 V  21  W.

3. Bn chn sng C,  mu en, trn mt c mt l
trn mang hnh s 1  dng lm vt AB (Hnh 35.1b).  

4. Thu knh phn k L.

5. Thu knh hi t L0.

6. Bn mn nh M.

7. Ngun in U (AC  DC :  03912V/3A).  

8. B hai dy dn c u phch cm.

I II  - C s l thuyt

t mt vt tht AB vung gc vi trc chnh
ca mt thu knh phn k L.  V thu knh phn k
lun to ra mt nh o A 'B ' vi mi khong cch d
t vt AB n thu knh, nn khng bit chnh xc
v tr nh o A 'B '.  Do  ta khng o trc tip c
khong cch |d |  t nh o ny n thu knh v
khng xc nh c tiu c f ca thu knh phn k
L theo cng thc :

(35.1 )

 khc phc kh khn nu trn,  ta c th p
dng phng php sau y :

 t vt AB ti v tr (1 )  trc thu knh hi t L0
 thu c mt nh tht A 'B ' r nt nht trn mn
nh M (Hnh 35.2a).  Sau , gi c nh v tr ca
thu knh L0 v mn nh M.

 Ghp thu knh phn k L ng trc vi thu knh
hi t L0 thnh h thu knh (L,  L0).  Di chuyn vt AB
ti v tr (2) sao cho nh o A '1B '1  to ra bi thu knh
phn k L c coi l vt tht i vi thu knh hi t
L0 v thu knh L0 li to ra mt nh tht A '2B '2 r nt
nht trn mn nh M. Khi  v tr ca nh o A '1B '1

trng vi v tr (1 )  ca vt AB (Hnh 35.2b).

C1

dd '
f= ------------

d + d '

21 9

Hy nu  r :  

 tnh cht ca nh o A 'B'  to
bi  thu knh  phn k i  vi  vt
tht AB.

 quy c v du i  s ca cc
i  lng d,  d ' ,  f trong cng thc
(35.1 ).

C1

Hnh 35.2

Hnh 35.1b

a)

b)



Nh vy, nu o khong cch d t v tr (2)  ca
vt AB v khong cch |d' | t v tr (1 )  ca vt ny
n thu knh phn k L,  ta s xc nh c tiu c
f ca thu knh phn k L theo cng thc (35.1 ).  

IV - Gii  thiu dng c o

Gi quang hc G (Hnh 35.3)  l mt mng trt
bng hp kim nhm, di 75  cm, t nm ngang.
Trn thn gi G c mt thc milimt T,  dng xc
nh v tr ca vt AB,  ca cc thu knh L,  L0 v
mn nh M gn trn gi G nh cc vt hm.  Mt n
chiu  (loi 12 V  21  W) c knh t quang, dng
lm ngun sng v c cp in bi ngun in U
(AC  DC :  03912V/3A).

Mun thay i v tr ca vt AB,  ca cc thu knh
L,  L0 v ca mn nh M trn gi quang hc G,  ta ch
cn ni lng cc vt hm v dch chuyn chng trt
trn gi ny.

V - Tin hnh th nghim

1 . Cm phch ly in ca n chiu  vo hai l cm
cp in xoay chiu (ghi du ~ ) ca ngun in U.
Vn nm xoay ca ngun in ny n v tr 12 V v
bt cng tc ca n  n chiu  pht sng.  

2. t vt AB,  thu knh hi t L0 v mn nh M
(theo th t ny) ln gi quang hc G,  vung gc
vi chiu di ca gi :   
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Hnh 35.3



 Vt AB  ti v tr (1 ),  cch n chiu  khong
10  15 cm.  Ghi v tr (1 )  ca vt AB vo Bng thc
hnh 35.1  ;  

 Thu knh hi t L0 v mn nh M  gn st pha
sau vt AB.  iu chnh n  sao cho vng trn sng
do n pht ra chiu va kn mt l trn cha vt AB
v truyn qua vng chnh gia mt thu knh L0.  

Da vo iu kin to nh tht ca thu knh hi
t i vi vt tht  phi hp dch chuyn thu
knh hi t L0 v mn nh M xa dn vt AB cho ti
khi thu c nh tht A 'B',  ln hn vt,  hin r nt
nht trn mn nh M.  

3. Gi c nh v tr ca thu knh hi t L0 v mn
nh M.  Dch vt AB ri xa thu knh hi t L0 thm
5 cm, n v tr (2).  t thu knh phn k L vo
khong gia vt AB v thu knh hi t L0,  ghp
thnh mt h hai thu knh ng trc (L,  L0)  trn gi
quang hc G.  

Da vo iu kin to nh o ca thu knh phn
k i vi vt tht  dch chuyn thu knh phn k
L cho ti khi thu c nh tht A '2B '2,  nh hn vt AB
v hin r nt nht trn mn nh M.  

Ghi vo Bng thc hnh 35.1  gi tr ca :

 khong cch d t v tr (2)  ca vt AB n thu
knh phn k L ;

 khong cch |d' |  t v tr (1 )  ca vt AB n thu
knh phn k L.

4. Thc hin nm ln cc thao tc 2 v 3   trn,  ng
vi cng v tr (1 )   chn ca vt AB.  

5. Xc nh tiu c f ca thu knh phn k L theo
cng thc (35.1 ),  vi ch  quy c v du i s
ca cc i lng d,  d' v f.

C3

C2
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Mun nh cui  cng ca vt
AB to bi  h thu knh  (L,  L0)  b

tr nh Hnh  35.2 l nh tht,  th
khong  cch  g ia thu  knh
phn k L v thu knh  hi  t  L0
phi  ln  hn hay nh hn tiu  c
ca thu knh  hi  t  L0 ? Gii

thch ti  sao.

C3

Mun thu knh  hi  t  L0 to

ra  nh  tht A 'B'  ln  hn vt tht
AB (Hnh  35.2a),  ta cn phi
chn cc khong cch  t vt AB
v t mn nh M n thu knh
hi  t L0 tho mn iu  kin  g

so vi  tiu c ca thu knh ny ?

C2
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V  tr (1 )  ca vt AB :   (mm)

Ln o d (mm) |d ' |  (mm) f (mm) f (mm)

1

2

3

4

5

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

Trung bnh f = . . . . . . . . . . . . . . .  (mm) f= . . . . . . . . . . . . . . .  (mm)
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Cu hi

1 . Vit cng thc thu knh  v ni  r quy c v
du ca cc i  lng c trong cng thc ny.  

2. Trnh  by phng php o tiu  c ca thu
knh  phn k L  c thc hin  trong  th
nghim ny .  

V nh tht ca mt vt tht AB t vung gc
vi  trc chnh ca mt h hai  thu knh ng
trc L,  L0.  Cho bit thu knh phn k L t gn

vt AB hn so vi  thu knh hi  t  L0 v nh

cui  cng to bi  h thu knh ny l nh tht.

3.  C th xc nh  tiu  c ca thu  knh  hi  t  L0
khi  tin  hnh th nghim ny c khng ?
Nu bit,  em hy ni  r ni  dung ny thuc
phn  no ca bi  th nghim.

4. Hy ni  r cch xc nh  ng v  tr nh  r nt
ca mt vt hin  trn  mn nh  t  pha sau
ca mt thu  knh  hoc ca mt h thu  knh.

5.  Hy cho bit nhng nguyn  nhn no c th
gy nn sai  s ngu  nhin  ca php o tiu
c f thu knh  phn  k L trong  th nghim ny.

6.  C th thc hin  php o tiu  c f ca thu
knh  phn  k L bng cch ghp n ng trc
vi  mt thu knh  hi  t  L0,  nhng vt tht

c t gn  thu knh  hi  t  hn so vi  thu
knh  phn k c khng ?  

Nu bit,  em hy trnh  by r cc bc tin
hnh th nghim v v hnh  minh  ho s to
nh  ca vt.
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mt
Cc dng c quangt
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dng c

Cu to c im
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 Tc dng :

+ Tn sc 

+ Lm lch tia l 
v y
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D = i
1
+ i

2
 A

2. 
Thu
knh

 Khi cht trong
sut gii hn bi :

+ Hai mt cu

+ Hoc mt mt
cu v mt mt phng

 Hai loi :

Hi t v phn k

 Thu knh hi t :

+ f> 0

+ nh,  vt khng 
th cng o

+ nh o > vt

 Thu knh phn k :

+ f< 0

+ Vt tht lun c 
nh o < vt

  t :  D =

 Cng thc :

+ V tr :

+ S phng i :
d'

k =  ----
d

1    1      1
---  +  ---  =  ---
d d' f

1
----
f 

3. Mt

Hai b phn chnh :

 Th thu tinh 

 Mng li (vng
mc)

 Nhn thy mt vt :

nh tht hin  mng
li

 iu tit :  

Thay i tiu c :

+ Cv :  fmax 
+ Cc :  fmin

 Nng sut phn li :

  1 '

 Mt cn :

+ fmax < OV

+ eo knh phn k

 Mt vin :
+ fmax > OV

+ eo knh hi t

 Mt lo :

+ Cc di xa theo tui 
+ eo knh hi t
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(1 ) (2) (3) (4)

4. 
Knh lp

Thu knh hi t c
tiu c nh (vi
xentimt)

To nh o ca vt 
c gc trng ln

S b i  gic  kh i
ngm chng  v cc :

G =

----
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5. Knh
hin vi

Hai b phn chnh :

Vt knh : thu 
knh hi t c f rt 
nh (c milimt) 

Th knh : knh lp

nh sau cng to 
bi knh :

+ o :  ln hn vt 
nhiu ln

+ Ngc chiu vt

Khong t vt :

d1  vi chc micrmt

S bi gic :

G = |k1|G2=


---------

f1 f2

6. Knh
thin
vn

Hai b phn chnh :

Vt knh :  thu
knh hi t c f rt
ln (c th n hng
chc mt)  

Th knh : knh lp

nh o c gc trng
tng nhiu ln

S bi gic :

G =
f1----
f2
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p n v p s bi  tp

Chng I

1 5. D ;  6. C ;  8. .

2 5. D ;  6. A.

3 9. B ;  1 0. D ;  11 .  1 44 .1 03 V/m ;  1 2. 64,6 cm ;  

1 3. 1 2,7.1 05 V/m.  

4 4. D ;  5.  D ;  6. Bng 0 ;  7.  J.

5 5. C ;  6. C ;  7. C ;  8. +72 V ;  9.  J.  

6 5. D ;  6. C ;  7. a)  24.1 04 C ;  b)  4.1 03 C ;  8*.

a)  1 2.1 04 C ;  b)  72.1 06 J  ;  c)  36.1 06 J.

Chng II

7 6. D ;  7. B ;  8. B ;  9. D ;  1 0. C ;  11 . B ;  

1 3. I = 3 mA ;  1 4. q = 3 C ;  1 5. A = 3 J .

8 5. B ;  6. B ;  7. A = 21  600 J  ;P = 6 W ;  

8. b) t  698 s ;  9. Ang = 8 640 J  ;Png = 9,6 W.

9 4. A ;  5. a) I = 0,6 A ;E = 9 V ;  b)P = 5,04 W ;

Png = 5,4 W ;  6. a)  Dng  in  qua n :  

I = 0,41 58 A,  gn  bng cng  dng in

nh  mc,P  4,98 W ;  b)  H = 99,8% ; 7 . a )

P  = 0,54 W ;  b)  Dng  in  qua bng n  c

cng  I = 0,375 A ln  hn  trc,  nn  bng

n sng mnh hn.  

1 0 4. I  0,476 A ;  U = 5,71 4 V ;  5. I = 1 ,5 A ;  

UAB = 0 V ;  6. a) Cc n sng di mc bnh

thng,  v hiu in th trn n l U
(1 )
N = 2,25 V,

nh hn hiu in th nh mc ;  b) H = 75% ;  

c) Hiu in th gia hai cc ca mi pin 

U1 = U2 = 1 ,1 25 V ;  d)  n cn li  c cng sut

tiu  th  l P  = 0,55W.  

1 1 1 . a) RN = 5  ;  b) I1 = I2 = 0,2 A ;  I3 = 0,8 A ;  

2. a)  I = 1 ,5 A ;  b)P1 = 9 W ;P2 = 1 8 W ;  

c)P  (1 )ng = 1 8 W ;W(1 )
ng = 5 400 J  ;P  

(2)
ng = 9 W ;

W
(2)
ng = 2 700 J  ;   3*. a)  x = r  R = 1   ;  

b)  x = r + R = 1 ,2  ;Px (max)  = 30 W.  

Chng III

13 5. B ;  6. D ;  7. Rs = 484  ;  Rt = 48,8  ;  
8. a) 8,38.1 028 m3 ;  b) 7,46.1 05 m/s ;  9. 490 kg.

1 4 8. C ;  9. D ;  1 0.  1 .m ;  11 . 2,68.1 03 s.  

1 5 6. D ;  7. B ;  8. a)  vo khong 1 08 V ;  b)  Vo
khong 1 04 V ;  c)   0,35 m ;  9. 62 ht ti  in.

1 6 8. A ;  9. B ;  1 0. 6,25.1 021 s1 .m2 ;  
11 .  3.1 07 m/s.

1 7 6. D ;  7. D.  

Chng IV

1 9 5. B ;  6. B ;  7. Kim nam chm nh nm cn
bng dc theo hng mt ng sc t ca
dng in  thng.  

20 4. B ;  5. B ;  6. a) Il t theo phng khng
song  song  vi  cc ng  sc t ;  b) Il t
song song  vi  cc ng sc t ;  7. B c
phng nm ngang :  ( Il, B ) =   0 v 180o ;

1 8
8.1 0




1 8
1, 6.1 0




7
1 .1 0 C
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c chiu  sao cho chiu  quay t Il sang B
thun  vi  chiu  thng  ng i  ln  ;  c  ln
tho mn h thc :  IlBsin = mg.

21 3. A ;  4. C ;  5. Cm ng t bn trong  ng  1
nh hn  bn trong ng 2 ;  6. Cm ng t ti
O2 do I1 gy ra l B1 = 1 0

6 T v do I2 gy ra
l B2 = 62,8.1 07 T ;  tu theo chiu  ca hai
dng  in  :  B = B2  B1 ;  7. im phi  tm
nm trong mt phng cha hai  dng  in,
trong  khong  gia hai  dng  in,  cch dng
th nht 30 cm v dng th hai  20 cm ;  qu
tch  nhng im y l ng thng song song
vi  hai  dng in,  cch dng th nht 30 cm
v dng  th hai  20 cm.

22 3. C ;  4. D ;  5. C ;  6. Lc in  song song vi
E,  cn  lc Lo-ren-x vung gc vi B ;  
7. a)  v = 4,784.1 06 m/s ;  b)  T = 6,6.1 06 s ;  8*.
Khong cch  AC i  vi  :  C2H5OH+ l 23 cm,
C2H5

+ l 1 4,5 cm,  OH+ l 8,5 cm,  CH2OH+ l
1 5,5 cm,  CH3

+ l 7,5 cm v CH2
+ l 7,0 cm.

Chng V

23 3. D ;  4. A ;  5. a)  Mt ca (C)  i  d in  vi  cc
S ca nam chm l mt Bc ;  b)  Mt ca (C)
i  din vi  cc S ca nam chm l mt Nam ;
c)  Trong (C)  khng c dng  in  cm ng  ;  
d)  Trong (C)  c dng in cm ng xoay chiu.

24 3. C ;  4. 1 03 T/s ;  5. 0,1  V ;  6*. ecmax
= B(R2).

25 4. B ;  5. C ;  6. 0,079 H ;  7. ia = 0,3 A ;  8. 0,1 44 J.

Chng VI

26 5. B ;  6. A ;  7. D ;  8.  6,4 cm ;  9. 60o.

27 5. D ;  6. A ;  7. C ;  8. a)  Khc x,
r = 45o ;  b)  r = 90o ;  c)  Phn x ton phn ;
9.   30o.

Chng VII

28 4. D ;  5. C ;  6. A ;  7. a)  36o ;  b)  n  1 ,70.

29 4. B ;  5. A ;  6. B ;  7. Xem Bng tm tt  trong
bi  29 ; 8. b)   1  cm ;  9. a)  Vn dng tnh  cht 

thun nghch ;  b) f = ;  1 0. a) 1 00 cm ;

25 cm ;   1 7,54 cm ;  b) 1 5 cm ;  11 . a) 20 cm ;  
b)  1 2 cm ;  0,4 ;  1 2. Trng hp :  A '  o,
thu  knh  hi  t  ;  trng hp :  A '  o,  thu
knh  phn k.  

30 1 . B ;  2. C ;  3. a)  1 0 cm,  k = 1 /2 ;  b)  35 cm ;
4. a)  nh  sau  cng  v cc ;  b)  Dng hai  tia
sng i  qua quang  tm ;  5. b)  d > 60 cm ;  
d < 20 cm.

31  6. A ;  7. C ;  8. D ; 9. a) Cn th  ;  b)  2 dp ;  
c)  1 2,5 cm ;  1 0. a) im cc cn cch mt 
1  m,  cn im cc vin  v cc ;  b)  4,35 dp.

32 4. A ;  5. C ;  6. a)  5 cm  d  9 cm ;  b)  2,5.

33 6. C ;  7. D ;  8. D ;  9. a)  80 ;  b)  1 ,43 m.

34 5. B ;  6. A ;  7. 1 ,24 m ;  30.

a2  l2
-------------
4a
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Cc i  lng v n v  chnh s dng trong sch

i  lng n v

Tn K h iu Tn K hiu

in  tch,  in  lng

Cng  in  trng

in  th

Hiu  in  th

in  dung

Cng  dng in
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Sut phn in

in  tr
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