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thudt vi°n | "nh nghQ L€ ¢c nfng, Nh”" n+¥€
t ©m s©Ou sdc LW &y tmhW,| tmaanl, th€/]Je m
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M. N, i dung mln h c:
1. Nii dung t Yntghyqgiu8gti an': ph©n phXi
S’ Th™ i gi an
TT
Th ¢
T h€eh hanh,
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7. Ph€ehng phé&§m @ihl 4 1 3 0
Ch€hng 2: ni n t. 4 4 0 0
1. Nh_ng kh8i ni 1 05 0,5 0 0
2 . C€ ng-cle ntg Lc F1 15 15 0 0
t t htng

3. n nh ludt c¢c[m 1 1 0 0
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CHhuNG 1: MYCH nl N M T CHI gU
Gi. i thi wu:

Mdch Li  n m t chiQu L€ ¢ _ng d,ng tr
tr°n c8c thil/JJtb bc- Lcit' nng dsigbli °mghcha Skhngrm
Li " n n"y |I"m ch s° t€ duy cho mUYch Li n
trong sfn xublt v° L i s’  ng.

M, c t1i°u

Tr3nh by L€ ¢ nh_ng
d, ng trong th ¢ ti_ n,nl
chuy°n ng"nh h c¢;

Gi[i th2zch L€ ¢ nh_ ogckp8Fnnit :mcy® m

R n luy n khl[ ntng t€ duy |l ogic mUYch
N i ahinh:g
1.KHCI NI "M DdNG M, T CHI nguU:

* MAcCc ti °u:

SGi. i thi'u v~ &iirni’‘teh2ch mhn ngQ kd, n
| € ng c,a d,ng Li n.

-n€a ra v~ gili th2ch nh_ng khg8i ni’

i JJn th_ c ch Db
chks thbdt vLi

k
t m

Li n.
1.1. nMfnh ngdhdhmiaZzud dhgnd iMnMn:

nHt vdt dXn trong Li n tr€@gnge,. ac 8c cl
Litn€ ng s€ chuyWn L ng t. nhi c¢c- Li n
L'i " n t2ch ©m ng€e c¢c | 49i s&€ chuyWn L ng t
cao, tYo th” nh d,ng Li n.
*

nfMMnh nghoa:
D.ng Li " n |" d,ng c8c Li'trgBct 2d¢gmgcihyy
| ¢ Li n tr<€ ng
* Chi Zu d, ng Li Mn:

n€e ¢ quy € ¢ |7 chiQu chuyWn d ch c,.
1.2. Bdn chmt d,ng LiMn trong c¢c8c mti t
* D, ng LiMn trong kim | ou

. LiQu ki n b3nh th€ ng trong kim I|o
ch¥“ng chuyWn L, ng h,n lo4n v~° khlng t 4
Li " n tr€ ng, d€ i t8c d,ng c,a | ¢ Li r
h€ ng ¢, ¢ d€hng tYo th"nh d,ng Li n.



11

Vdy d,ng Li n trong kim | oHi Ll hgd,
ng€ c¢c chiQu v,i chiQu qu € ¢ c.,a d,ng
* D,ng LiMn trong dung d h Li Mn | vy:

. LiQu ki ' n b3nh th€ n trong dung
€hng v° ion ©m. Khi LHt dung d ch Li
huyWn L nngg cv@ he@n c¥%ng chi Qu v, i chi
g€ ¢ 1 4i c8c i'n ©m chuyWn L, ng vQ h
uy €. ¢ c_,a d,ng Li n.

Nh€ vdy d,ng Li n trong dung d ch
c- h+€e ng.

D, ng Li Mrkhiitrong kh'ng
L'i Qu ki n b3nh th€ ng khtng kh2z |~

y
Mc
g

0O S5 0 9o

*

L trong khtng kh2 xublt hi n c8c Li n
§p L. I .n LW c8c Li n t 't do c¢c- thw
b ion ha&&. dD®gi c_a | . c Li n tr+<€ ng
chuywWn L, ng ¢c- h€e ng tUlo th"nh d, ng Li
Vdy d,ng Li ' n trong chblt kh2 | d,
chi Qu quy € ¢ c¢c,a d,ng Li n v™ d,ng ¢
I ng nbp¥€Qa quy € c¢c c.,a d,ng Li n.
1.3. C_ yng:Li d,ng Li Mn
C€ ng L, d,ng Li n |7 1€ ng Li n t?
doy dX¥n trong m t Lhn v th i gian.
C€ ng L, d,ng Li " n kT hi " u I~ 1, LF
C - bi Wu th_ c:
1 =9 @
t
Trong L - : qg |~ l 1t ng LiMn t2ch chuy
gian t.
NJu 1€ ng Li ' n t2ch chuyWn d ch qua ti
c- ¢c€ ng L, d,ng Li n thay L i theo th
i —dd
¢ (12
Trong L-:g dlgi Mn" tl2 ahn qua ti At di Mn

nhyY dt .
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nhn v' c¢_ a Clldng(@), téca wh'li@G)ghanlhbhnl V'
¢ a c€ ng L, dAvg Li " n |7 Ampe (

B, i sAm pela: &ildAmpe (kA ): 1kA = 16A.

h. ¢ sAmpela: ailiAmpe (mA) va micr)Ampe (mMA ): 1mA = 10
3A; 1mA = 10°A.

S, di chuyWn c¢c_,a Li n t2ch trong dOoy
L khtng L°i tY9Yo th”"nh d,ng Li n khtng
nghoa: D,ng Li n m ti Quilu!ng Ld, ingt heo

D.ng Li n m <t chiQu ¢- ¢ tr° s° kht
khing L i

D.ng Li n ¢- ¢l c¢chiQu hoHc tr° s” th

bi Bni . D, ng Li n bi/Jn L i d¢bc tdhWgl Lid,nn
chu k38.

Trénhinhtl1a bi Wu di_n d,ng Li n khtng L~
L i kh'ng chu k8 kiWu tdt dfn, h3nh 1.
heanh 1.1d | ° d,ng Li n biJn L°i theo ch

I A 4

a

i = £(t)

v

Hinh 1.1
1.4. Mot Li d, ng Li Mn
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C€ ng L, d,ng Li n qua mt Lhn v d
mdt L, d,ng dliem,t &), htia uc::"

a = I_ (1-3)
S

Loy s 17 di md¥n2mhntvy Jtmdti 1, d®yng
nh€e€ng do Lhn v’ n"y gqua nh, "hm Ht h, c
Almm?, Trong m t Lodn doy dX%Xn c¢c€ ng L,
di " n n°n ° chdXmh, o mdtJtl didnngOyi n s¢E
1.5. niMn tre vot d_ n

D.ng Li nnlt2dhnghliiyWn L, ng c¢c- he,
L. ng trong vdt dXn ch¥%ng s& b va c¢chdUr
ng
n

L c.a chwung chdm I 44i. n- c¢ch2nh |~
Li’ :

+V, i vdt dXn c- tiJJt qai§ nrAmh d§chtl
b va chm c¢c“"ng nhiQu n°n Li n;;tr° wvdt

+V, i doOoy d*%n c¢c"ng d°i s, d ch chuyWw
Li " n tr° vdt d%n t | v.i c¢chiQu d"i d

+V. i vdt dX%Xn d- madt cli nglil. m tth3 n
c- ¢c”"ng nhiQu Li n t2ch tham gia v o (¢
| > Li ' n tr° reawplt ¢.jaglv eéXnhdadym Hiti * n tr°
thu, ¢ v™ o bln chblt vdt |i u | “"m n°n vd

T-m It9a c-: ni n tr° c¢c.,a m t vdt dX
tiJt phi mhw ¢c v o vdt i u | " m vdt dXr

Ta ¢c- bi Wu th c:

|
R=73 @ hay r=RI—S (1-5)

Trong L-:

R = Li n tr° vdtWdX%Xn, Lhn v Lo |~

I chi Qu dhin vdmlaoXh  met
S=i /Jt di n vdt 2dXKhi Llhn Whn Lwlal ¢, an |
2

[r]:W%:Wm



14

Trong th ¢ tJ do tiJt din°m WditmladXn cS at h

* SX phA thuic cva LiMn tre vot d n v~' o
Khi nhi "t L, titng, c8¢c nmh@m ct L v chrng

[r]=wW™™ — 10 5wm
m
L mdi t | " m cho c&c Li " n t2ch b" wva ch

L ng do L- t ¢ L, c.a ch¥%ng gilm Li h a
nhi t L .
Trong phU4mwlP&,i lta sOO c8c kim | oDHi L Qu

t | v_,i IDg=qgt-deng nhi t L
G bvagl © Li n tr° t<€hng qvrhg nhii tndli tL aln
ta co:

Dr r -r

—=4—"=abg=a(g- q,)

r‘0 r‘O

T. L - ta c¢-:
Iy =To +r,a(q- q,) = ro[l"'a(Q' QO)]

H a&sl'€ ¢ g i |~ h” s° nhi t Li " n tr° ©c.
c.a Li n tbifJkhhhnhn o L.

n"i v.i dung d ch Li " n ph©n khi nhi"
cho mdt L, c¢c8c phfn t°  mang Li n tktng
L.

16ni Zu ki Mn duy tr3® d,ng LiMn | ©u d~"i:
Mu"n c¢c8c Li ' n t2chLWhtuywnt " mhiy o n d

phrli duy tr3 Li ' n tr€ ng trong vdt dXn.

phli duy tr3 hi u Li n thJ gi_a hai LFu

2.CCC PHEIN T, C. A MyYCH nl N:

* MAc ti °u:

-n€a ra v° gili th2ch mhfmg tkh&i, anim!
Li n.
2.1. nMflnh nghoga mvch Li Mn

Mdch Li " n I~ tdp h p tblit ¢ c8§c thil
b | T n i v, i nhau cho d,ng Li n Li gua

5
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M t mlch Li" " n g° m c8&c phfmn°u tbah B
vdt dXn Li " n, v° c¢c8c phfn t kh&c | " t
2.2. C8c pht:in to much Li Mn
* NguQn Li Mn:
L~ thiJt b LW bifn L i c8&c dlng nt
nh:®Bi /jn ch nktng th” nh i n ntng ° m8y
-Bi Jn nhi t nktng th" nh Li n nktng ° n
-Bi Jn ho§ ntng th” nh Li n ntng ° pin
-Bi Jn quang ntng th”" nh Li n nktng nh¢
Tre°n Lsibngtd™ n Li n L€ ¢ biWu th" Db3unc
| © s.L.L)EKkT chi chi u viQ c _.c cd<€hn@m ((+)
Li " n tr° trong o.a ngu n kT hi " u |7 r
* DOy d ., n:
D%ng LW truyQn t[i nktng | € ng Li n
L L€ ¢ bi Wi thh't rbJbd@®@ymkti hi u |~ r
* Thi°Au tbHIA tlhi Mn:
L™ thi/Jt b LW bifjn nktng 1€ ng Li n
-Bi Jn Lih"nnhtentg nttkng nh€e ° L. ng ch L
-Bi JJn Li n ntng th” nh; quang nktng nh¢t
-BiJJn Li n ntng th” nh nhi t nktkng nh:t
Tr°n sthgLT®€wb bh° bktng m t Li n tr’
* C8c thiGAm bnN khsgc:
-ThiJt b LW L-ng cdt nh€e apt?!m8t, ¢
-Thi Jt b¥€ nmhy@ngeméty! n m®t, clng th Li°
-Thi/JJt b° LW blo v nh€e cfu chs3, apt
Ta c- istm IWWhnt gi Tn nh€ sau

Hinh 1.2
2.3. KAt cmuGcmac-mi ch Li Mn:
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-Nh&nh: | phfn LoYn mYch ch" c¢c- m t

-N¥%t : | LiWm n"i chung c¢c,a 2t nhblt L

-V, ng: tdp h p c8c nhg&&nh tY9Yo th " nh v,

MU4ch nlikhtng c¢c- LiWm n¥%t g i | mYc h
khing ph©n nh&8nh c¢c€ ng L, d,ng Li n nht
(hinh12) . MYch Li ' n c¢c- LiWm n¥%t g.i |~ mUc

——
E Id
Rs
lo
= =
Hinh 1.3

3.CCCH GHEP NGU"  N:M, T CHI nu
* Mteu:

-Gi ., i thi wgklin" cblm, tcph®h®g ph&p kIt
L€ ¢ ngu ' n m t chiQu ¢- ¢c'ng sublt, Li n

Ngu " n Li '  n ho§8 h ¢ nh€e pin hay dc gl
ntkng cung cblp dmntg EHfm tcl nmgwhn ,kht!ng
cfu c,a ph, tlri, v3 vdy ta th€ ng phrTi
roy ta ch”™ x®t vi ¢ Lblu c8c phfn t n

tr° trong) th” nh b, .
3.1. nmu nXdin tLiidMn:ad&hc nrhg b
*C8ch Lmu:

Ta Lblu li°n tiflp ¢c. ¢ ©m c¢c,a phfn t°
phfn t° ngu - n th_ hai, ¢ ¢ ©m c_,a phfn
phfn t° ngu " n th  baé.Ta c¢c- b, ngu n c-
t nhblt, c¢c. ¢ ©m tr¥%ng v, i (kinhd4d.©m phfn t

+
—T _E,n

— R
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Hinh 1.4
G:i-s.L.L c¢c.,a m i ghfEnatb, ngqgunnl 1 "ET
-Li " n tr° trong c.qa e & pPphfmgu  nn
KJt qul ta L€ ¢
-S. L.L c, alacE[En®., ngu n
-ni " n tr° trongo=nra cl b, ngu n |
Trong L- n I~ s phfn t° b, ngu " n m
c.a t[Fi I~ U ta c- thW x8c L nh L€ ¢ n
nzi (1-6)
Eft
-D, ng Li' ' n qu b, ngu” n cl ngduhg n

d,
| € ng c,a b, ngu n b3ng dung | € ng c_. a
3.2. nmu song song :c8c nguQn Li Mn th~
* C8ch Lmu:

C8§c c¢c. ¢ d€ehng c,a c8c phfn t° ngu n
nhau tYo th”"nh ¢ c¢ ¢EHBg v° ¢ ¢ ©Om b,
* KAt qud

SlL. L c¢c.,a b, ngu“n c¢clng |~ s.L.L c. a
E=E (1-7)
ni " n tr° trong c_.a b, ngu n |~ cS8§c
song fo="r¢/ M (1-98
D.ng Li° " n qua b, ngu"n b=3ng t ng d,
| = m.lg (1-9)
Khibi Jt d,ng Li n t[i y°u cFu |~ 1 t
cfn IpHiLisonig song |~
e !
Iftcf (1_10)
Trongeg!l'- di, ng Li n |I_.n nhblt cho ph®p q

Dung | € ng c¢c.,a b, ngu n b33ng t ng dung




18

Hinh 1.5
3.3.hé@muhit p c8c nguQn Li Mn
* C8ch Lmu:

Qo

Ta Lblu song song m nh-m phfn t° ngu
n phfn t ngu” neLbluNmME€ivdy fJtpa (h€'nch b,
chblt c¢c_a c¢c[ c8ch Lblu song song Vv~ n’ i t
S.L.L ¢, a b, ngwE=nE. (1-11)
D.ng Li " n c¢c_.,a cl=mlx ngu(@ni2) " :
ni  n tr° trong c¢_.a ¢l b, ngu ' n | ":
nr n
r. = = (1-13
0 m mft
+
_ _ _ E,n R
Hinh 1.6

* V2 dA 1. 1:
X8c L nh s° dc quy cfn phrli Lblu th~"n

s ¢~ c¢c- c¢c'ng ‘'srubBp PU == 20D0W, ExBBV]t m, i
d,ng Li n chowpbM®p | . n nhblt |~ |
Gi:Di,ng Li " n L nh m c¢c t[Fi | ~:
I—E—@)—l6,57A
U 120

Do ¢l Li " n 8&8p v° d,ng d,ing ltilin yv'u sc.fFlu
phfn t° ngu " n n°n ta phltih"tnu bh, n h” p c

S phfn t° Lblu n" i tifp |~
, U _120_,4
E, 6
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Ta | bly n = 20.
S nh-m Lblu song song |~
m2|_:&6702’78
Iftcf 6
Ta | bly m = 3.
S phfn t dc quy c¢c_.,a cl[ b I " n. m

4.CCC n. NH LUxT Cu B4N C,A MyYCH nl N:
* MAc ti °u:

-n€a ra v~- gili th2ch c8m tL mhi Quwdt
4.1. nfnh luot Dm
* nMNnh | mh8nbmtdlwon R

L L nh ludt n-i | °n m i quan h gi.
gi.a hai Lfu LoYn mUch L -.
X®t m t LoYYn vdt dXn chi Qu d~"i |, L
s€ tYor€andgiv.ni tc€ ng L |~
U
e=—
|
D€ i t&c d,ng c.,a Li ' n tr€ ng n’"y c

d, ng Li n.
ni " n tr€ ng c"ng mnh th3 mdt L 6 d,

d=g°% e

trond "L -mdt L. d=d)|nhg Kiins dXglai/t di

L'i n dXn sublt ph_, thu, ¢ vé¢ osabfans: c hblt v

5

T. L- ta ¢ quan h

Y

s 7

I:g%U:g3U
Trong L- g | " Li " n d¥Xn c¢c,a LoY4Yn mUc
Taco

R:1:13|



2C

_U ]
= (1-14)

Bi Wu 1tm) cclf2nh |~ tinh thfn c¢c,a L nh
n"nh ludtwi€hb€pkh8u:bD,ng Li n Li qua n
L'i n 8&p gi.a hai LFu LoY9Yn mYch v~ t |’
* nMNnh | m®d8nbmcehe. L:L E v° LiMn tre R

Uy YUz Ys s
R1 E1 R> /I%
A SERNC
| o
U >
Hinh 1.7

Xét nhanh c6 E, R (hinh 1.7)
Bi Wu th ¢ t2nh Li n 8§p U:
U=U +U,+ U+ Uy
“RLITE I+ R+ B
= (R + R).Ii (E; + E)
Vdy: xR).IUxE= (
Ta ¢+ biWu th ¢ t2nh d,ng Li n:

5

_U+4E (17 15)
3R
Trong biiWu)th€ c lqui € ¢ dblu nh€ sau:
S.L.L nE & Wic- chiQu tr¥ng v, i chi Qu
ng€ c¢c | Ui s€& | bly dblu ©m.
* pnMNnh luoat Dm cho to"n mu ch:

Gi[ s ¢ m t mch Li:'n k2n khtng p
-Ngu”" n Li " n ¢c- s.L.L E

-ni n tr trong

-ni n tg° dOyYy r

-ni n R@MHNh1t g i
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| rd
Uqg
E u R
lo 0
Hinh1.8

D.ng Li " n chy trong mUlch | " 1. The
Li " n n"y g©y ra c8c s_t §&§p |

-S.t 8&p tr°n Li n octry trong c_.a ngu.

-S.t 8&§p tre°n lflgn tr° doOy dXn: U

-S,t 8p :UeRn t[i |7

nW duy tr3 d,ng Li n trong mYch ths
ap taco

E=W+Us+U =1(np+rg+R)=1lrs
Hay :
- & _E (1- 16)
+r,+r o,

Bi Wuc(t-H6) ch2nh | ° tinh thfn L nh |l udt
L€ ¢ ph&t bi Wao tnhmshuk2nmirdnmgg Li n t°
t" |I° ngh  ch v,i Li n tr° c¢c,a to"n mUc
4. 2. nfMnh |l uot Ki AchXp:

* nMfnh [T uot KiAchXp |

NP2
N

Hinh 1.9
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Ta x® m t nw¥%t bblt k8 c¢c.,a m t mUch
v m t s’ dinat@inkli9 n Li kh,
i gian, | € ng L
v
i

H

8 nJju Li Qu ki r

Trong m t Lhn v th'
Li n t2ch Li Kkh, i n%t,

tbtbng hay gilIm | " m cho L n thJj LiWm A |
mUch. V3dyvedy Ui 'nmg Li t.,i n¥%t phli b3ung
la:
1+ s+ 1=+ 15

NJu ta quy € ¢ d,ng Li n Li t_ i n¥t

mang dblu d€hng th3 biWu th_ ¢ tr°n c¢c- th
[1+ 13+ 14-12-15=0 (1-17)
Ta ¢c- L  nh ludt Ki/jch p | ph8t bi Wu

LJJn m t n¥%%t b3ung kh!lng.
* nMnh T uot KiAchXp 11
X®t m, t mUch L(1710). k&in[ nh€ alkinQu d, ng
Li " n L, ng tr°n c8c nh8nh gi_ahic®@e mbse
m t chi Qu nhblt L nh s& | ":
-Nh&nh AB ta c¢c- Livn Bplgi._ ¥2hdyngi W
ng€ ¢ chnQnmn ¥_1i &p doc¥ng geChyin€ua vt ri° nE R
Use=ja-je=E+ 1R,
-LT ludn t€hng t nhtrénecacohanhc 8¢ ph<€hng tr
Usc=je-jc=ET 2R
Ucp=jc-jp=T13Rs
Upa=]p-ja=-ET l4R4

Hinh 1.10
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C. ng ¢c8c phehng tr3nh tr°n vJ v, i vIJ] t
O=B+ 1R+ BT LRI [3R3-E4T 14R4
ChuyWn c8§c ts.vlJ]. It as alng cm,
E4'I' El T E2= |1R1 T |2R2.|. |3R3'|' |4R4
Ta thbly ¢c8c s.L.L v™ s_t 8p c¥ng chiQ
th ¢ ch¥%ng mang dblu d€hng, ng€ ¢ chi Qu
Nh€ vdy khi ta ch n chvQuc8€hsgtchog
chi Qu d€ehng th3 mang dblu d€hng, ng+¥€ c

ki JJch p 11l ph8t biWu nh€e sau: ni theo
t ng LYi s° c8c s_t 8&p tr°n c8c phfn t
4E = 4(I) (1-18)
*vV242:.dA
A
T|1 l2
E1 EzT ll

AN
4 e &2 ]

B

Hinh 1.11
Cho mYch Li nr3mh<@ mMm3gnHil.nl1t.rong c8&c nt
E1=120V; =119V ; R =5W; R, = 3W; R = 22V,
Gi [i
Theo L  nh ludt KiJjlchtp | t4Yi n¥%t A ta
1+ 17 13=0
Quy €. ¢ chiQu d€ehnghchkh€,vimg@gollLvinh2|l mh
c- c8c phehng tr3nh sau:
EiT E2=11R1 7T I2R2

E, = LR, + I3R3
Thay s° v o ta c¢-
1+ 17 13=0 (a)

5,7 3l,= 120i 119 (b)
3l;+22=119 (c)
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T. png térh p) ta co:
5I,-3l,=1Y I, =

T. pnp t&rih €) ta co:

1+3l,

_119- 31,
s = 22

Thay c8c gi §ngtrinh@)t rtta W€oc:phe€eh

1+3l, 119- 31,
+l,=——=
5 22

5. CONG Vé CDNG SUrT C.A DdANG nl N:
* MAcCc ti °u:

-n€a ra L€ ¢ LY 1€ ng ch bln c,a d,r
clng sublt), nguy°n nh©n LW tYo ra L€ c
51. Clmwmg ngvdi Mn:

-Ct'ng c¢.,a ngu . n Li n:
X®t m t mUch 112 n k2n nh<€ h3nh

1 A
—
_|_
I
E
| 24
B
Hinh 1.12
D€ i t8§c d,ng c¢c,a ngu n Li, n c&c sbLil.
t2ch s€&€ li°n t_c chuyWn L ng qua mUch

chl[y trong (m,Qa:HnglIfwlnn Li " n LW d ch chuyW
nguﬂbn I...
Af:E.q
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G i c¢c€ ng L, d.ng Li n chly trong mUch

Trong L- t I~ th i gian d,ng Li " n chTly
Ar=E.Lt

Theo L  nh |l udt bTllo€tmg nt w3 dlinjgn d. da mae

th " nh c8c ddng ntng |1 € ng kh8c tre°n c

Li " n tr° tFi R v ™ oli n tr trong c_a n
-Ctng c.,a d,ng Li n:
G i Li ' n 8 =jarjeMNttnlgi 11€ n¢y do Bi n t
khi Li qua Lo4Yn mUlch AB s€& | " :
A=Uq=U.lt

Phfn ntng 1€ ng c¢c.n |49 s€& ti°u t§
ddng nhi t s& | ":
DAo= A A=(ET U)lt

ni n 8p rhi tr°n Li n tr° trong c_ a
DUp=ET U
T L- ta c¢-:
E=U +DUg
Nghlpa s. L. L c¢c.a ngu n b=3xng t ng Li°
§p rhi tr°n Li n tr° trong c_.a ngu n.
Li " n §§p tr°n hai ¢ ¢ c¢c,a ngu n b3ng s.
52.C1ng sumt cva d,ng Li Mn:
Cing sublt |~ ncgt nng tt ht kecn hvi'” nt ht rio gi an
Ctlng sublt c_.a ngu n:
R:fi:EE:H
t t

Cilng sublt c_a t[i

Qo

Cilng sublt t°"n hao trong ngu n:

DA, DUt
t t
Ta ¢+ phe€ehng tr3*nh ¢c©n b3ng c!'ng su

DP, = DU,
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P: =P +DP,
nhn v’ Lo c,a E v~ u | ° V1n, c. a | | = A
M:£=N31A:1VA
1sec
1J =IW31sec=1V31A31S=1vV:3 C
aJun,k hi u I~ J, Lhn v Lo c_,a c'ng subl

B i sOatlac_, a
1 hecto- Oat (hW ) = 16W.
1 kild - Oat (KW ) = 16W.
1 mégaoat (MW ) = 16W.
h. ¢ sOatla 1 mili- Oat (mw ) = 16W
Trong th, ¢ tJ toh€_ mg cdrgg ocQatag idwhph(@L Li ~ n
héctd-O8t gi" (-DWh)kivhidnfegaOs t MWH), ta €6

Wh= 1% 3 36005 = 36000

1hWh=100Vh=36000Q) = 360kJ

1kWh=1000NV/h=360000Q = 3,6MJ
L © ykilél- kud ) =(163; 1MJ (méga- Jun ) = 167
* vz dA 1. 3:
M, t mUch Li =n220cV- cluingn c8pp WRD23¥ [i ¢ -

trong th i gian 3h. T2nh c¢c'ng sublt c_ a
bi Jt gi §25000 QkWHi ' n | -
Gi [i
Theo L " nh ludt Dm tr°n m <t LoUn mUYch t a
1= =220_ggp
R 25

Cing sublt c_,a t[i | ":
P=U.I=220. 8,8 =1936W
ni n nktng ti°u th,_:
A =P.t=1936.3 =5 808Wh = 5,808kWh
TiQOn Li n phl[i tr[ | ":
5,808 x 2500 = 14 520L
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6. PHhuNG PHCP DANG nl N NHCNH:
* MAcCc ti °u:
-Ph©n t2ch ph€ehng bRinpehgnggp i pdmHgh L L i
nhanh t _ L- . ng d,ng LW t2nh to8n c8c m
Ph€hng ph8p d. ngh€hngo ph&mhd¥%ng hai
LW vi /]t c8c mhs€hwg tmlUcrhh vLinWmv, i c¢c8c
c8§c nh8&nh. nW gighingmbtchhg plid nm gt hleo np hn h
theo c8c b€ ¢ sau

Bh. C 1:

Quy €. ¢ chiQu d,ng Li " n trong c&8c n
| m, t Xn s . Vi ¢ ch n chiQu I~ tu8 1
th ¢ tJ] s€ ng€ ¢ v.,i chiQu quy € c.
Bh. C 2:

Th"nh I dp h° ph€ehng tr3nh d,ng nh§8nh
-Vi JJt ph€ehng tr3nh cho ¢c8c n¥%t theo
n Yat th3 tamPt) phWhuwg/JtrEeh Li Wm n¥t |
vi JJt tiJjp ph€ehng tr3nh thehng thEEnh-. tt
khtng ¢c- T nghoa.
-Vi JJt ph€ehng tr3nh c¢cho ¢c8c v,ng L, 6 c
mdch c¢c- N nh8&8nh th3 s’ pNi@Hhg tr3nh cf
+ Ch n c¢chiQu d€ehng cho c¢c8c v, ng L, c
+ViJJt ph€ehng tr3nh theo L nh | udt Ki.

chi Qu v i chi Qu d€hng v, ng th?3% mang d
th3 mang dblu ©m.
Bh, C 3:

-Gi i h” n ph€ehng tr3nh bdc nhblt trSs
nhanh.

-NJJu kJt qul | ° s ©m th?® chi Qu d, i
chi Qu quy <€, c.

Ph€hng ph&p n"y c¢- thwW gil[i L€ ¢ ¢
nh€eng n/Jju mch c¢- nhi Qu nh8&nh th3 h
mblt nhi Qu th i gian.

*Vidh 1. 4

Cho mUch Lid12n nh<€ h3nh



l |2T E.

DR@ 8

B
Hinh 1.12
Bi Jht12BV; E=90V; R =3W, R, = 2\, R; = 4W.
T®m d,ng Li n trong c£c nh8&8nh v° Li n §
Gi [i
Ch n chiQu d,ng Li n trong c8c nh&8nh nh

L€ ¢ mhng pthrénh Li Wm n%t theo L nh [ udt
ta co:

E1
R1

Li i l3=0  (a)
Ch n 2 v,ng L,c I dp LW viJJt ph€ehng tr?3

5

chi Qu d€ehng v, ng nh€ h3nh v& ta c-
Ph€hng tr3nh v, ng 1:

Ei=1R:T 1R, (b)
P h &gtrimh vong 2:

-BE=-13R3T I5Rs (C)
Ta ¢c- h ba ph€ehng tr3nh bdc nhblt ba Xn
T . b) faco:

LR E
R
T. c)t@aco:

— Ez' |3R3

Thay v o :(a) ta L€ c
E2'|3R3_|3R3'E1_|3:0
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Thay s~ v o ta L€ c
T L- ta c-
90- 41, 4l,- 125
2 3
270- 121, - 81, +250- 61, =0

1, =220y | =20A
26

- 1,=0

3 -
4 2c:)3 125_ o

|2:90-4320:5A
2
KJt qgu€§-cgag8ltr° ©m n°n d,1ag tthutrh]ge
vV, i chi Qu quy €, ¢ ban Lfu (L€ ng n®t L

ni n 8§p LHt v o tT[i

U, =1,3 R, =20% 4=80V
7. PHhuNG PHCP nl N THe HAI NDT:
* MAcCc ti °u:
-Ph©on t2ch ph<€hng bpmpgpehaqigliphdc K il in

nat,tt . L+ _ng d,ng LW t2nh to8n c¢c8c mUch
Tr€ ng htp MHWchbch™ c¢- hai n¥%Wt A v~ B:
Ta coi m t n¥t c- uB—nOtmﬂh@M@hmgl
tr3nh Li n thJ] ch® c¢,:n | m t ph€hng t
a Eg
j AA =U AB:g.—g (1- 19)

Khi L- ta c¢c- ph€ehng ph&§p Li ' n thJ hai
B€ ¢ 1: Ch n nw¥%t thérgjsEOcho Li n thJ b?
Be ¢ 2: t2nh

a Eg

A

J aa U 5= )
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B€ ¢ 3: T2nh d,ng Li n trong c8c nh8nh

[ =—Ek rUAB :(Ek y UAB)gk (1- 20)
k

NJu d,ng Li ' n trong nh8&nh c¢c- kJt qul
ng€ ¢ | 9 chi Qu quy € ¢ (Nh&nh c¢c- ngu |
s.L.L, nh&8&mhckih®@mwgd nhmgg h<€ ng t. i n¥%t c-
*V2 16)Gi i mUc h.13bivnng tp3hnghng ph&p Li n t !
E: =110V ; E=150V ; R =20WN; R, = 15W; R3 = 50WN
Gi [i: A

o | T E
E, , 3 2
R2
g i

B Hinh 1.13
Gi[ thiJt Li " n thJ] n%t B b=3ung kht'ng ta

. 1 1
a Eg 1108 — +1508 —
j.=U,, = A - E.0. +E,Q, - 20 15
A AB [
ag 9,+9,+0; 1. 1.1
20 15 50

D.ng Li n trong c8c nhg&nh | " :

E, -U, _110- 1134 _

|, = =-017A
R, 20
| = EimUs (150-1134 _, 0
RZ
U, 1134
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Nh€ vdy d,_ng Li n trong nh&nh 1 th, c¢c t
tr‘anh hph, t[li c¢c.a ngu n trong nh&8nh 2.
8. PHhuNG PHCP BleN n"1 ThuNG nhuNG:

* MAcCc ti °u:
-Phon t2ch ph€ehngbdp@&€hogm pihBrdclh” iLit

L“ti. L- _~ng d_,ng LW t2nh to8&8n c¢c8c mUch
Ph€hng ph8p n"y c¢ch, yJu LW gili mUc
vV, c8c ph€ehng ph8p kh8c | "m Lhn gil[n
d"ng hhn.
V. i mUch Li n¥%nng tphn@hun'gn ptha8 pd bi Jn

) L
phannh&8§nh vQ mUlch Li n khtng ph©n nhgnh
cccnh&8nh b3ung c8&8ch &§p d,ng L nh | udt Dm
8lnmu nXi tiAp Li Mn tr eg:

* C8ch Lmu:

nblu n" i tiJp | Lblu sao cchhtoy cghu a ct-blt
c8c ph, tT[i
A D
T— T
| r ) r3
U1 V| U, ] Us ]
' >

ni  n 8p rhi tr°n c8c Li ' n tr° | ":
Ui =1Iry; Uy =1y Us = Irg;
ni n &8p rhi tr°n m i Li'n tr: |7 hi u
Uir=ja-je U2=]e-jcUs=]c-]b;
ni " n 8p t ng gi.a hai Lfu LoYYn mlch |~
U=ja-io=0a-is)+t(e-jc)*(ic-ip)
T L. Ueb+tr+:U;
Nghoa | " trong mUlch mdc n i tiflp Li n
Li n tr’
Ta co:
U=lri+1Ira+1rs3
=l(n+r+r)=Ir
hay r=g+ra+rs
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H

v.i r |7 Li " n tr° t€ehng L€hng c,a c[ myY
T"ng qusgt ta c¢c-: ni n tr° t €ehng L€ehng ¢
t" " ng c8c Li n tr° L-

82nmu song song Li Mn treg:
* C8ch Lmu:

nblu song song c8c Li n tr° LQulBbBle sa

H

de, i c¥ng m, t LI n 8p
I P
>
o e ML
A, B
LI
d U |-
D, ng Li n gqua m, i nhsgnh:
U U U
|1:r_1:U91 |2:E:ng |3:E:U93
Trongi=Wrp=0ng=1/kl °~ Li n &Bn nh&nh 1,
T. L - ta cCc-:
1. l=a-aq-qg-=+-1.1
1:12013=0,:0,:0; CnT
Nghoa | ": D.ng Li n qua c8&8c nh8ath L blu
hay t | Lingh'teh w_ia nh&nh.
D.ng Li n t " ng qua mYch ch2nh: bJng t°’
=1L+ 1L+1;
Thay thJ c¢c8c Li n tr° tr°n b33ung m t
L'i n qua mUch ch2nh khtng L i, ta c-
Va:
U U U U
= 44—
rr r,
T L- ta c
El+1 l—al
rr r, I, r

[
P

ng

r
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Va

g=91+92+93:é g

Nghoa |~ Li n dXn t<€hng L€hng c_, a nh§gn
t. ng mldch nhg8nh.
Tr€ ng h' p id=kerdbé. . f:tajJao-rLi n dXn t€h
mYch |

g=ng

V' Li n tr° t<€hng L€hng c¢c,a mUlch 1|~
1 1 _r,
r=—=—_—=1"1
g ng, n
8.3. Much LiMn ¢g€m €8a hén hi p:
Mdch Li n Lblu h,n h p I mUch g" m c8§c

mch ¢- m t npmui an diblui ht mech c8§c b€ ¢ s
B€ ¢ 1: ne€ea c¢c8c mUlch Li ' n pho©n nhgnh
byng c8ch thdw sPaglisomgt bvng c8§c Li r
B€ c¢c 2: 8p d_,ng L nh ludt Dm LW t3m d,
chinh.

B€ ¢c 3: T3m d,ng Li n trong c8c nh&§gnh

r1
Trong L-: | 1" d,ng Li n chdy qua nh#§g&n
l,lad ng ch4y qua m t nh8&8nh song song
r 1" Li n tr’ t €ehng L€ehng ¢, a c¢c8c nh§gn
rnl " Li n tr° m t nh8nh

*Vzla A

T3m d,ng Vv~ 8p tr°n cl8§i4 bpAfFn Ut = MAON
0,12M, rp =2W, 13 = 10W, 1, = 200V, 15 = SO0,

Gi:[i

ni nt €¥mg L<€hng :c_a LoYYn BC | -

=+ —+—=017s

1.1 1,1
r, 10 20 50
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L

Ul
UZ
U,

—L 1 5
" N mral
! iRl
C
D a.

r )  —

A
— - B

il

®Hinh 1.14
r t<€ehng L:€hng c¢c., a nhg&nh

D

BC

r  t<€ehng: L€hng ¢, a cl mUch

r=r +r,+r,c =012+2+588=8W

i n:mUch ch2nh
|:!:@_15A
r 8

p tr®n c8c phfn t
=Ir, =153 012=18V

=Ir, =153 2=30V
=U,=U, =U,. = Ir,. =15°% 588=882V



D.ng Li n tr°n c8c nh8nh song song |~
=1 e ~Vec - 882 _gon
s Iy 10
|4_U_BC:%_4,41A
My 20
|, = Dec 882 _, 26,
I 50

84. Bi iSao- T giac:
-Ba Li ' n tr° @hinlg” clk blb aS 4 §thdol iblu v, i

L'i Wm chung O, ba Lfu c¢c,n |'Yi Lblu v,i b
-Ba Li n tr° g i |7 Lblu Tam dibBic khi
v, i hai Li ' nh1®r° c¢c.,n | 9i (hs
a b.

Hinh 1.15
Trong nhiQu tr<€ ng h p vi ¢ bi/Jn L’
ng€ ¢ |9 | "m cho sh LY tr° n°n Lhn gi
hhiNguy®°n tdc c¢c,a vi ¢ biJn L akhénhp L7 |
[nh h€ ng t.,i thl'ng s c¢,a c8c phfn c¢c
L'i t.i c8c n¥%t A, B3, C,trl€ cn vt'h /ls-acu§ cp ht

Tam gi 8c khtng thay L i
-Gi [ s kheEOmMmMYch c- |
ni " n tr° t<€ehngm-B8hng sdi La MWma&inhlisao
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RBC'U:RB-'-RC
ni " n tr° t<€hng L-€hngsdi . lLa mainhl iTWwm B

RBC(RAB + RCA) - RBC (RAB + RCA)
RBC + (RAB + I:QCA) I:QBC + I:QAB + RCA

RBC.D = RBC //(RAB + RCA) =

NW thol[ m«n LiQu ki n d,ngCv” 8§p khtng
Rec.y = Recp hay.

Rec (Rag + Ren)
R + - BC 'AB A a
° RC RBC + RAB + RCA ( )
Tehng t g=xQithif t hi Jt I
Recay = Reap hay:
—_ RCA(RAB + RBC)

R +R, = (b)
A IQBC-i-RAB-i-RCA

NJ/juy=0Qtacd
Ras.y = RagD hay.
R, +R, = RAB(RBC+RCA) ()
RBC+RAB+RCA
C. na+@W+c) vJ v.i vJ r7i: chia L*i hai v/

R +R. + Rc - RAB'IQBC + RBC'RCA + RCA'RAB (d)
§ ’ RAB + IQBC + RCA

Thay c8c ayb)§c)vand) d.aa L c

— Rag-Rea
A
Ras + Rec + Rea
R. = Rag-Rec
B
Rag + Rec + Rea
Rac-Rea

RC =
RAB + RBC + RCA
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n- | " c¢tng th ¢ biJn L"i t_. tam gi 8c
th ¢ biJn L iiacta. sao sang tam g
RAB:RA-'-RB-'-RA-RB
R
Roc = Ry #Re +12%
RA
Ren = Re +R, + 2

@

Tr€ ng h p c8c Li n tr° b3xng nhau:
N/Jua=Rs=Rc=RyvaRs=Rsc= Rea=Rbc 8c c¢clng th_c¢c biJ]n

T. sao sang tam gi 8c:
R, =3R,
T. tam gi 8¢c sang sao:
_R
3
Gi i mlch Li n b3ung c8&ch bifJn L i sao
Li " n,oarh” p, ta d¥%ng bi/fn L i sao tam ¢
r i thay thJ] c8c nh&8nh song song b3ng

i " n pho@mtchhe nthi ‘' vn khing ph©n nhgnh.
* VaAT7.dA

Gi [i mUioHL.18bii it HE 1= 200,R4=\6ON FB= 120M¢

R4 = 8W, Rs = 440\,

Gi:[i

Bi Jn L i ba Li @ Rt RsanghinhsatlaRRegRo 8§c |~ R
. RR _ 2060 _
" R+R,+R, 20+60+120

Ta ca

_ R.R 12020 _
R+R,+R, 20+60+120

B

_ R.R,_ 60120 _
° R+R,+R, 20+60+120
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B
R4
B
s
C 0
Is
Rs Rp
D
E E
s S
a b.
Hinh 1.16

ni n tr° t€ehng L[L€hng c_, a LolUn

(R, + R J(R + Ry ) _ (8+12)(44+36)
- (R, +R R,)= = -1
Reo (4+ B)//(R5+ D) R, +Ry + R + R, 8+12+44+36 oW

D.ng Li n qua mUch ch2nh 1|~

l=— 5 = %% _oA
Ro+R, 16+6
D, ngn Lqua c§®&lamYch R

=1e— Ts*Re oy 44436 06,

R, +R, + R + R, 8+12+44+36
+

lo=1s— utRe o 8412 444

R +R, +R +R, 8+12+44+36

ni n 8p LHt v o nhg8nh BC I~

Uge =1,R, =0168=128V =/ , - / .

coO
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H

ni n 8p LHKHt v o nh8nh DC |~
Upye = 1R, =0,0444=17% =/ -/ .

Vdyp>jst. L- ta c- Li n 8&p LHt v o nhgnl

Ug=/p-/s :VD_/C)_ (/B'jc):UDc' Ugc =176- 1,28=0,48V
D.ng Lislam qua R

1, =—oe = 948 _ 4 504n
R, 120
Ap d_ ng L  nh ludt KiJjch  p v,i c¢c8c Li Wm

;=147 I3=0,161 0,004 = 0,156A
l,=1Is+ 13=0,04+ 0,004 = 0,044A
* COu h, i v’ b1 tdp:
| . CAU H_ I
.n " nh nghoa d,ng Li n, chiQu d,ng L
22Bn chblt d,ng Li ' n trong kim | o4i?
qui €, ¢c?
1.BIn chblt d,ng Li n trong dung d’ c
i " n theo qui € c¢?
22Bn chblt d,ng Li n trong mti tr€ r
chiQu d,ng Li n theo qui € c¢?
33.n" " nh nghoa ¢c€ ng L, d,ng Li n? Vil
.Mdt L., d,ng Li n |I" g%? nhn v 2?2
5. Vi Jt bi Wu t Lii [ in tthh2 chc_ ca8cvdityid;
c.a ch¥wng.

N

6.ni Qu ki n LW duy tr3 | ©u d"i d,ng

7.M4ch Li ' n I'" g3?2 VE m t mlch Li n

8 Ngu" n Li n |7~ g3? TFi |7 g3? H«y

9. Vi JJt biWu th ¢ L nh |ludtRDhovwho m
d. .

10.Vi JJt bi Wu th ¢ L  nh ludt Dm vQ Li°
Li " n tr° R. Cho v2 d, .

11.Vi JJt bi Wu th ¢ L  nh ludt Dm vQ d,
v Li' n tr° R. Cho v2 d

12Ph§t biWu L nh ludt Kifdcshtp | . Vi
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13.Ph§t biWu L nh ludt Ki°cship I1. Vi
|1l . Bél TxP
1.ChoE=150V,R=M, U = 80V. T2nh d,ng Li n |
) !
A —
a) U >
E R
) e
b) U

2. Cho m t ngu n Li'B5@8Vm ELichizg®u’ ctr @
000W. Ngu n Li n[icuen-g Lciblpn cthro tR. Bi JJt «c¢c?

ngu n Li n |~ 10W. V& mUch Li n, at2nh
ngu n Li n, Li n tr° R v" c¢'ng sublt P t

3. Mt ngu - n Li n m<t chifQybNang s. L. L
c blpi ~ n cho t[i ¢- Li n tr° R. BifJt Li°
th, P I~ 950W. V&€ mUlch Li n, t2nh E, Li

4. B ' n LR, RgyRymelblc R i tiJp Lbluldv, i ngu
(CoiRk= 0 ). D.,ng Li n tromgnmd&bk,R,i=n25bm
Rs, R41a25V,3V, 45V . VE sh LY c¢c8&8ch Lblu doy, c&cl
Lo c&c LYi | € ngtrnorrf nli TAathh'LLR®RNEPTr U |
Ra.

5. BiJt s c¢ch” c¢c.,a mt s~ AmpémpR tr

o Haﬁo Qu )

+
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6. nW c- Li nl5owr ‘'t &4 €bhibly £ €©mhggwong h
R,=330W. V& mlch Li v, t2nh Li ' n tr° R

7. Hai L3IocawviR=4MRLblu song song, biJ
mUch chBmMA.I VE ImYYch Ligua ct&cnhRid mgt rli

8. Cho mlch Li° " n nh€ h3nh vE& sau: d
d, ng Li n trong c8c nhgnh, clng sublt
Cho U =80V, R = 1,25W, R, =6Wva R, = 10W

P)

E>

hJ] hai 1:720V,.R =CWd& =BEDV, R,=10WNva R = 20W.

9. Cho mUch Liu:n Hxhy€ ghs3nh mdec hsdi n bR
t
* Y°u cfu vQ L8nh gi 8 kJt qul h ¢ tdp:

MA c Nii dung ni ©

-TrT 1701 LFy L.,:;c8c cOu
Ki An |[-Ki Wm tra th[ Ltiifjtc@afh,| 4
bblt k8 n"o L- trong 15 ¢

. -L" " m L¥fy L, c8c b i tdp
KU nL-Kin tra chi tiJt 1 b"i °
. |-N, p b"i tdp L¥%ng hUdn (1
Thsi nghi°m t%c, sUch s¢€ 1
T Yo 10
* He ng d%Xn tr[ | i c¢c8c c©u h,i v~ g |
LHh . NG DxN TRd4 L1 CCC CAU H. I :
-Da v o phfn IT thuy/Jt L« h c tr[ I° |
B"i tdp d"i: tr3nh b"y sUch s &, Lliown c,

ki Wm tra 1 tiJJt tr°n | _,p theo y°u c¥fu
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1. nCP S PHBEIN Bél TxP:
1.a:1=18A; b: 1 =2A
2 I = 10A, U = 49V, R = 4, 9q, P = 490V
3. E = 100V, R = 9, 5q
4.U;=2V,R= 1007, 1RGx,180%, 8Rq
5. |A1 = 3,56\, |A2 = 2,5A
6. R= 275q.
7. 11 =32mA, b= 68mA.

8. 11 =10A, L =10A,l = 16A.

9.,=10A, k=9A,1,=-1A ( ©hg®uc Ichi Qu tr°n h3nh v
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CHh4uNG 2: T. TRh NG

Gi . | t hi u:

C- d.,ng Li n | c- t. tr€ nngg LWy
tr€enignh chblt c¢ch bln c,a t. tr<€ ng |~ L
th, ¢ tJ c_,a t tr€ ng trong lonh v ¢ n
M, c t1 °u

Tr3nh b"y L€ ¢ nh_ng kifJjn th ¢ ch b
LW t. L hiWucl@ ¢ . c8a€ mg d.rmojng c8§c |

Gi i Ltehec®dh km&h bln vQ t. tr<€ ng, c
brfn v° | ., ¢ Li n t. trong c8§c tr<€ ng h°’

R™n luy n kh[ ntng t€ duy tr_u t+€ n
d, ng c_,a n-.
N i dchimhg
1.KHEI NI M Vg T. TRh' NG:
* MAcCc ti °u:

Tr3nh by L€ ¢ nh_ng kiJjn th ¢ ch b
LW t. L hiWu L€ c¢c c8§c _ng d,_ng c_a t.

1.1. Tp tr_yng cva nam ch©m vognh cou:
Xungquanmam ch©m (W@nHh cc un, t . tr€ ng
n- | t. | ¢ t8c d,ng h¥%t c¢c8c vdt | i 1
t . c¥ng t°n
T. tr€ ng c,a hamdoh@mngotih @ phon
Do t. tr<€ ng khtnwu ndhi3 nn Lt€ ct rn€ nnglV
ng€ i ta d¥%ng c8§c L€ ng s ¢ t_, L- |°~
tuy/Jn t4di m i LiWm c_,a n- tr¥ng v, i Ki
n€ ng s ¢ t. nam ch©m vonh ¢ u c¢c- ¢
c. @m (d)
- NI
Q

H¥nh 2.1. n_yng soc tp
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Tdp h p c¢c,a c8c L€ ng s ¢ t. g i 17
rdic mit st | °n tbim b3a LHt trong t_ t
t. tr° th” nh kim nam ch©m v~ sdp xJjp th
1.2. VYympgteva:d, ng Li Mn

M t trong nh_ ng LHc t2nh quan tr ng
tr€ ng, n- biWu hi n ° c¢ch, :

-Khi LHt kim nam ch®©m gfn d,ng Li n,
d,ng Li n khtng c¢c.,n kim 14i tr° vQ v t

-Hai do©y dXn nc-s& MYt hoHc L Xy nhau t
trong ch¥%ng c%ng chi Qu hay ng€ ¢ chi Qu

Nh€ vdy: Xung quanh do©y dXn mang d,r

H

m~ biWu hi n c¢c,a n- |~ | ¢ t8c d,ng | °|
Li " n khgc.i U “c IL-c Li n t_ .

T. tr€ ng |~ mt dUng vdt chblt L Hc
d.,ng Li n hay Li n t2ch hchaoywd,  dgngi N
t“n t4i t. tr<€ ng.

T. tr€ ng d,ng Li n khtng nh_ng ph,
ph, thu, c v"o h3nh ding c¢c, a dOy dXn man
1.3. ChiZu tp tr_yng cva mit sX doOy d n
* Tp tr_yng cva d©y d n thAng mang d, ng

n€ ng s ¢ t. c¢c.a t. tr€ ng c,a doy d
nm trong mHt phRng d@®@yngXg; ct ®mi c, a ¢
tr°n tr_c dOy dXn.

ChiQu c¢c,a L€ ng s ¢ x8c L nh theo qu
chai tiJjn theo chiQu d,ng Li n th3 chi
L€ ng .@®inh2.2t .

Hinh 22
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* Tp tr_yng cva v,ng dOGy tr ., n mang d, n

n€ ng s_ ¢ t. c.a d,ng Li° " n trong Vv,
guanh d©y dXn, tr°n mHt ph3ng vulng g-
tr. n L€ ng s cHbOh23d." L€ ng th3ng

Hinh 2.3

ChiQc,a L€ ng s.c x8c L (@ih2Adheo qu
chi Qu quay c¢_,a tay VvHNn n¥tt icdhradiv Horh e 0
n%t chai ¢ch” c¢chiQu ¢c_a L€ ng s ¢ t.

* Tp tr_yng cva Xng d©y h3¥nh trA mang
NJJu chi Qu Ld il nngod@y i L€ ng k2nh
trong | ,ng "ng doy |~ nh. ng L€ ng th?3
d©y. Chi Qu c¢c.,a L€ ng s ¢ x8c L nh the:

(Hinh 2.30).

* Tp tr_yng cva-tnpammngh®@&mduvonh cou

n€ ng s _h. ng L€ nmg conkl LHi tu N) clLJ/p
nam(KT hi u2%) ( h3nh

NJu hai c. ¢ nam ch©m |~ mHt ph3ng vV
| © ¢c8c L€ ng th3ng song song c8ch LQu,

Hinh 2.4
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2.CCC nyl Lh™ NG T, Cu B4 N:
* MAcCc ti °u:

Gi i Ltehec®dh km&h bln vQ t. tr<€ ng, c§
bfn v™ | ¢ Li n t._ trong c8c tr<€ ng h' p
2.1. Soc tp Bing (Il xc tp hos

D.ng Li n | " ngu ' n g®©y cr,a td, ntgr & in .
| © s mgWMti_ JtL tt |7 s.t.L) hay | ¢ t. ho
hi u |~ F.

|
— | |
>
< |
Eadk
A
Hinh 2.5

X®t ngu n t. LHc treng | "yoguadn doy I
2.5

-C€ ng L., d,ng Li'al ch4y qua cu, n doy

-S° v, ng cu, n doy | W.

Ta thbly n/JJu ¢c€ ng L, d,ng Li n qua c
n“"ng th i cu,n dOy c¢- W v_,ng th3 s.t.L
v.,ng c¢c- c¥%¥ng ¢c€ ng L, d,ng Li n.

Nghoa | " s.t.L t 1 sv,v, e ogalcudnng®
Ta c- clng th_ c:

F=ILW
NJu Lhn v’ c.a | |~
(A.Vg) hay Ampe (A).

Chi Qu c¢,a s.t.L tr¥ng v, i chi Qu L€ n
L€ ¢ x8c L mhint hé&o ghwnit dc

Trong mlch Li " n s.t.L L€ ¢ biWu di_ n
2.2. C_yng Li tp tr_yng (H):

nNW biWu di.,n t. tr<€ ng ng€ i ta d&%¥n
ph©n b° LQu d ¢ theo L€ ng s ¢ t_

Ampe, c_,aong/ |~ v, ng
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T s’ gi.a | cgt.s ko8 vg L, 1d" ic+€ 4
kT hi u I'" H, n- LHc tr€eng cho L, mUnh
cC€ ng L, t. tr€ ng | LY 1€ ng v®c th

-Ph€hng trng v, i ph€ehng tiJp tuyl/]n

-Chi Qu tr%¥ng v, iuahlLQWmL¥®hg s_ c¢ t.

-Tr° s ¢€ ng L, t. tr<€ ng t R VAR
d8§ng dO©y dXn mang d,ng Li n v"™ v tr?

G i : ChiQu d"i L€ ng s ¢ t_ |7 1,

S.t.L c¢c.,a ngu AmpetA). |~ F, Lhn v I~
Ta c- cter €gndg | t:

[H]_B-ﬂe_A/
[I] met

Nh€ vdy Lhn v’ @ ¢, &mpe@@étgmn) L. t . tr € ng
V2 d,: T2nh ¢€ ng L, t. tr€ ng t49 m
kholng r, biJJt d,ng Li n2ua dOy dXXn c
Gi [i

Hinh 2.6

-ChuQd,ng Li " n nh€ h&nh vE&, ta c- c
t dbc vHN n%t chai nh€ h3nh VvE&

-ChiQu d"i L€ ng s ¢ Li qua LiWm A I
| = 2pr

-C€ ng L, t. tr€ ng t49 Liwm A |°
F_lw_ o
I 2or 2pr

-Ph€hng chi Qu cHirgh268 x8c L nh nhe€
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Trong t. tr<€ mg LQu,¢t_ v®ac e mgc®J3Ing nhau
ph€©hng, c¢chi Qu, tr s’ ).
2.3. C_yngdgB:Li tp cd m

Vdt chblt L€ ¢ cblu t9o b°i phon t v~
t coud L, ng tYo th"nh d,ng Li n phon t
g i c les&g c. . c t.. B3Inblpfl]p€hng ¢E&a her
tr€ ng t " ng c,a ch¥%ng b33yng kht'ng.

Khi LHt vdt chblt trong t. tr<€ ng, d
l € ng ¢ ¢ t. sdp x/Jp 1'4i thHm t_. tr€ m
baful nh€e vdy v, i c¥nglHin tronmgg clic m? i

khdcnhas€ t Yo ra t. tr<€ ng mUnh yJu kh&c n
C€ ng L, t. tr€ ng ch”™ x®t L/Jn L., mY

ch€a x®t L JrmdirRhnhgh€ ng c
nW LHc treng.ahada_ Ltreldmly L« x®t LJn
tr€ ng ng€ i ta d¥%ng LYi 1€ ng m i |~ ¢
t c¢clfm clng |I'" LYi | € ng v®c th c- c¢¥%n
v’  ¢- L, I.n t° I'" v,i ¢c€ ng L t. tr€
B =mH
TrongmH - :s” t. thXm tuy t L i ¢, a mti

2. 4. HM sX tp thx m:
Trong biWu th alce€cng L, It hé¢lIm  t.
c.a mti tr€ ng, ph, thu,c v o mti tr+€ n
Trong mti tr<€ ng ch©n khkhhgltahtc: stc€
thXm tuy t L imt@mcéa cho©n khing |~
Bo=m .H
V., m=1251Hm,t rong L- H |~ kT Héni.u c_, a Lhn
C€ ng L. t. c¢cIm todtdng€cm@n Lkhing cl['m
Fnh h€ ng c_,a mti tr<€ negl.m Tt'r osn'g gn _ta ntct
vV, o c€ ng L. t . cfm trong ch®©n kh!'!ng g
tr€ ng L -mtaegd] hi u | °
m:B/Bo
H  s° t. tm¥mote€andgi Dti m ¢ L, [ nh h-
| °nt rt€ ng. T. ctng th._ c tr°n ta c¢-:
B=m.Bo=nmm.H=m.H
Hay: m = Ny
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S

Vdy h° s° t_. thXm tuy t L i ¢, a mti
L"i c¢c.,a ch©n khtng v_.i h s t_ mthXm
ch2nh | "mtho V" Wsdclm hay

(-]

nhnte ¢c€ ng L, t. c[m | % L- L€ ¢ t2nh

[B]=[ml[H]=NeA VS

mm m
nhn v'° V.s L€ c¢c g i |7 V°be, kT hi u I
T. L- Lhn v' c€ fhgg il, It". Tcelsmh a,” kWb /hm =~
1T =1Wb/mt.Ng o ~ i ra ng€ i talGaos H®Pngld hn Vv
2.5. Tp thtng:
T. thtnghqdmuag ®&SHEL" LY 1€ ng Lo b i

Q

c€e ng L, t . cm | °n ph€ehng vulng g-c V
S L., kF.HNW27u | °

Hinh 2.7

o

Ta x®t ba tr<€ ng h' p:
aT. thtng c.a t. tr€ ng LmHt cph3In®g n
c - :

LHt vulng g-c v,i L€ ng s ¢ t_., ta
F=B.S
bbT. thing c.,a t. tr€ xgnlQuigquaE migt
c- ph€©ehng vulng g-c¢c c., a bhHnh2%aace, i L €

F =B,.S =B.S.cos
c. T. thing ckh'mg E®®: nda chia mHLt
c¥%ng b® dS trong L- t. tr<€ ng |~ LQu.
dF =B,.dS
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LOwl B h3nh chiJJu v®c th B . I fth!!pbg€ehn;

qua mHt S s€&€ | t " ng tblt c[ t. thlng qu
F = fF = fB,.dS
S S
nhn v t_ thlng |~

=B8] = Yo =vs=y

*

Vdy Lhn v Lo t_. thtng |~ V°be.
Tarutra: B=F/S.
V3 thJ] ng€ i ta th€ ng g i c¢c€ ng L  t
3. L-C nl N T, :
|

I
MAC ti °u:
R n luy n khl[ nktng t€ duy tr_u t+€ ng
d. ng c.,a n:
3.1. dhg ©t®a@a tp tr_yng | °n dOy d n c- ¢

Q

nHt m t d©y dXn vulng g-c¢c Vv, i L€ ng
qua(Hinh2.8)
Th ¢ nghi, rrongh srEg ct- | . ¢ Li n t. t§&c
-VQ tr° s : n, | . m, tct,_ a€lng t§ctd, agm
t8c d, ng c,a doy dxXn (L, d"i doOy dXn tr
chy qua doy dXn.
F=BlIl
Trong-IlL-c Fi " n t. t8c d,_ng | °n doy d>
B-C€ ng L, t_. c¢cIm (T)
|I-C€ ng L. d,ng Li n (A)
l-chi Qu d"i t8c mM, ng c,a doy dXn (
e,
(4 F

Hinh 2.8
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-VQ ph€ehng v c¢chi Qu:
X8c L nh theo ¢mh29) dbcNigh mat apytt 88i c

s chay ¢®c th c¢c€ ng L, t. c¢cIm B) xuy?®
tay du, i t h3pngg Ltiheno tchhdi Qug -dn, t ay c §i C
t .
s
44
./
F .__4'{'/5:
;,’./Ii\
VAR
P g
o’
Hinh 2.9 Hinh 2.10

Tr€ ng h p doy d%n LHt kh'ng vulng
géca, 9°( H®nh 2.10), ta ph®©n v®c th B th-”

+Th” " nh ph#¥fnistoinfyyp stcanpg/jchX . d

+Th”" nh hfnn‘plhl3§|pgtgy¢]an| dOy dXn.

Nh€ vdy ch” g£g©y hl"enth lphdFnlLiB n t. v~
chiQu | ¢ t8c d,ng x8t, ¢ Inh: theo th”"nh

F =Bl =Bll .sina .
* V2 PD®y2d¥n c- d. nfylgua, | LEt200a4n

L Qu ¢c - B = 0, 8T. Phfn doOy dXn n=3m tro
t 8c d¥%ng | aFr3®©O©y dXn bi ]t

Gi:i

n, I.n | :c Li n t_. |7

F = Bllsina = 0,8.200.0,5.sin30= 40N
3.2. Lxc t8c dAng grcwadhag d®WInd n son
Gi [ s c- hai do©y dXn th3ng LHt so
d, ng akbcecnhUy qua ch¥%ng. Hai d,ng Li n
chi Qu nh-d4luy ( h23®nh 3



Hinh 2. 11

D, ng {tidon rla t_. tr € ngit&i ao€2ng Hit dtO©
c6d . ng khUy Qua.

D, ng 4tidon rla t. tr € ngté&li o€ nhg?2lL L Ht.
c6d ., ng :khUy Qua.

Tr° s° c¢€ ng L, t. clm:

B, = m/g7—2L;a; B, = mm—zlga

Chi QBxBBc L nh theo quy tdc vHnNn n¥%Wt ¢
T. tr€g ag B ng d-°nd dneg hiHi¥nqula am, t |
x8c L nh theo biWu th c

I
F,=B/l,l = m/37—2;a.lzl

LOychi Qu d"i LoUYn hai dOy dXn song ¢
T€hng t Tt 8crd€ mg IBPn d@yh¥9¥ngea o t
| c¢c:Xd8c FL '  nh t:heo bi Wu th ¢

I
F, =B, = mmz—;a.lll

Chi QuivakpgiclF nh theo quy t dc 2bltan t ay
t hbly hai dO©y dXn song song LHt c¢cUYYnh nh
nhau, c¢- d,ng Li n ng€ c¢c chiQu s€& LXy n

N
F=F, =F=mg2 2N



| ¢ t<€hng h, lu!n b2anrg vs nlge€ ¢ chi Qu
L ¢c n"y g i |7 1 ¢ Li n L ng.

L. c Li n L, ng tr°n mt Lhn v  chi Qu
Il|2
=mpgr=—=,N/m
2pa
S° DYyNG DAY: DxN C& D

— —|m

F, =
4. TRh NG C. A M,
* MAcCc ti °u:
Tr3nh b"y L€ ¢ biWu th ¢ v° h3nh dUy
d. ng Li n th<€ nng Lg@élpc tsrondg, nu§ yt rloing KT
41Tp tr_yng cva d,ng LiMn trong doy d,
-TY4i m, t LiWm n3um ngo i dOy dXn: TU
khol(gh2ld ta c¢- c¢c€ ng L, t. tr<€ ng | ":

H:I_

200
,Loyiicd® ng L, d,ng Li ntoblfyctngnga
dXn c¢c€ ng L, t. tr€ ng c"ng yJju. C<€ n
dXn.
cC€ ng L. t. c¢cIm t4i LiWm A |~

| |
B=mpgH = mm— =125m—10"*
20x 20r

. Loy | Lo b3ung A, r Lo b=ysng m ths3 B
-TYi m, t LiWm n3um trong dOy dXn: X®t
d Xm, t r < a, Vv, I a 2112) b8n k2nh
Ht

a. b.Hinh 2.12



Mdt L d, ng LI n trong doOy dXn |~

Qua LiWm B ta VvE& v,n tr, n cr=pB8n k2nh
L .

C€ nd_Lclm tUj

| |
B=mpgH = mg——r =125m——r.10"°
208 200’

Nh€ vdy c¢c€rmegnl, ttong | ., ng doOy dXXn t
doy dXmx®An IC€NNng L, t. tr<€ ng | . n nhblt
H oo = Izr:I

2pa 2pa
T. L- ta veE L€ ceb” b&8h kenhttBhhgdd a n
V2 2@Xayd Xn c¢- b8n k2nh a = 0,2cm, c-

LHt trongm=khlt ng kh&c (L° nh bBE M FnH It€lit ¢§
tr,c d©y dXn c¢c8c¢c kholng O0,1; O0,2; v° 0,
Gi:[i
ni Wm a c¢c8ch tr_ c doOy dXn nh, Lhhn_ bs§
tr€ ng v~ t. clm |"~
| 40.0,01

Hy=——r = =1600A/m
2pa?  2.314.0,002

B, = mH, =125160010°° = 2.10°°T
ni Wm b nJum tr°n mHt d©y dXn n°n ta c-
| 40,
2;a  2.314.0,002

H, = =3200A/m

B, = mH, =125320010°°% = 4.10°°T
ni Wm ¢ n3Jum ngo”"i dOGy dXn n°n ta c-

H=I 40.

. = =800A/m
200 2.314.0,008



55

B, = mH, =12580010° =10°°T
4. 2. Tp tr_yng cvdine2aalBn d©y h3nh xuyAn

AFESY
2 AN
g}""'“' 94
T‘E*q’m i PN :J f’b
Hinh 2.13
X®t cu n d©y h3nh xuy/Jn <c-: W v, ng
n€ ng srendg .l _ ng cu, n dO©y | " nh_ng L€
V, i tOm xuyl/n.
X®t LiWm A num c8ch tOm xuyJ/n m t KkhoT l
|~ L€ ng s ¢ t. . S.t.L d ¢ theo L€ ng
F=H.
V., iichi Qu€dig s ¢ t. gqua LiwWm A . Ta xG@G
aNJu n <;IR" FB8n k2nh trong c¢c, a xuy/
ngo i xuyJln nh€eng vQ ph2za trong gfn tC
b.NJu B >;IR" RBB8n k2nh ngo"i c., a xuy/J

ngopa nheng vQ ph2a xa tOm xuy/n, khi L -
C.NJJui<R< R, Li Wm A n3um trong | ., ng xu)
tr€ ng t4i LiWm A s€& | " :

H:M:M
I 2o
Vi r | kholng c8ch t_ A LJJn tOm xuy/
cC€ ng L, t. cIm t4i LiWm A |~

W W
B=mpgH = mm— =125m—10"°
20r 20r

TY4i mHt trong=rg.c®€griy/n, tr<€ Rg c- gi 8§
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TYdi mHt ngo’ i2=Gax@€xmy Jh, t. =t RE€E ng c- g
Khi bg&n k2nh tiJJt di n:vARYMA tnhm chhr hn
c€ ng L, t . clm trong | , ng xuylJ/Jln b3ng g

B 2125mM10'8

tb
V. tiw=(R+R) /2
5.VxT LI U SdT T,
MAC ti °u:
Tr3nh b"y L€ ¢ kh8i ni m ch bl[n c_ a

*

c,a vdt i u n"y
5. 1. Kh§i ni Mm:

Ckn ¢. v o h s t_. thXm ng€ i ta ch
avVdt i u foUYih&€dnglilLu ¢c- h s~ t.
nh@e= 1, nghoa |~ ¢€ ng L, t. tr€ ng t|

c€ ng L, t. tr€ ng trong chon khtng.
Vdt |1i u t. th€ ng chia | "m hai 1| o04j
+Vdt |i u thudm>t_ 1; hheikihthnhume- -t h

cC€ ng L, t. tr€ ng trong mti tr<€ ng n°
ch¥%t, vz d, m=1000003 ng kh2z c-

H

+Vdt |1i" u ngh chm< .1 hhevdingd, "~ ahsc,

6C€ ng L, t. tr€ ng trongtmbingt cEOngkh?-
ch¥t, v2 mt0999995. L~ ng

b.vdt | i u sdt t_.: L” lo4i midin hihnu
Lhn v’ nhiQu | fn. Nhe€e vdy t. tr€ ng tr
khing rblt nhiQu (t23nviliFn)r.btm8lc/]mn du™ il ich
ni ken, coban v c¢c8c h  p kim c_,a ch¥%ng n
5.2. Tp t2nh cva sat tp:

Sat t. |7 lwmdblt vidtn. iNguy°n cnh©n do L
no.

B3nh th€ ng cblu tYo mvedit tl i cu a untgiu ytér
phon t° do c¢8c Li n t quay xung quant
chung gay lén.

Tuy nhi®°n trong sdt t. c8c m! men t.

h€© ng ¢ k22H/Johc®0gc it | "10c8c ménQay t h c
ntmen t
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B3nh th€ ng c8§c L!men t. xdp xJp h,
ch“ng b=ng khlng
nHt sdt t. trong t. tr<€ ng ngo
"ng: c¢c8c L'men t. c¢c- he ng g9fFf
thwW t2ch, c.,n c8c L*men khsg
g c8c L!'!men t. theo t . tr€ ng ngo
€ ng ngo"i v~ t. tr€ ng c_,a sdt t._.
L

o+ o5 —+ =
S W

i tbhaen nlgF u rod g dhOn

G il Btr€ ng ngd’
c8§c L'men hg bB«plLBnhrl

r€ ng t ng c. a

—

s &: |
B=Bo+ B
Khi tblit ¢l c¢c8c L!men t. L keh 1n gn ht thnay
n.a, khi L- $& tr<€l ngvting€Bng L, t_

b;<o ho™ t_ .
Khi sdt t. L« L€ ¢c t. ho8 nJjju ta b,

gi. h€e ng ci do L- sdt t_. v%¥n c¢c.,n t_
LW chJ] tYo nam ch@mivgrhmnc dw. chawy Wm t
L' men quay dfn vQ h€ ng cl, t. d€ yJu
clng | "m t. d€ mblt Li do chuyWn L, ng n
5.3. Chu tr3nh tp ho8 cva sa3at tp:
Nghi°n ¢c_.u chu trahaghitn o8 gquanshut
n©ey |~ m t quan h ph_ ¢ tY9Yp. nW nghi °n
-nHt st t. trong t. tr<€ ng ngo i v
0. L¥%c LFfFu B tktng nhanh t | VWnglH se&
dfm vQ p,h2la- tir, cgiHai L omgrn FonHthf2iBd U b « o
Khi H L, | . n B tktng rblt chdm theo H
nh€ n3mmgnfgnanbglong Lhn v , L. |7 giai Lo
“Khi LUt t. i LiWhLb3Wm ko t@mhgé [sn df
lcLfu B gi [ m chdm sau L:- gilm nhanh (L
Nhdn x®t: ta thbly c¢c¥%ng m t tr’ s’
c€ ng L, t. ¢cIm B, ¢c€ ng L., t. c¢cIm B I
chdm hhn H.i "mn- tg€ingl "t tr, : trong qua
cllm B lu*n biJln thi°n chdm hhn s.o v, i
Khi H bng khlng B vXn | _ ., n hhn khn

d€e, kI,. hi u B
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H

Ta L i chiQuiHchRQyw dS8aoly i n t. hos8
amn/ln LiWm ¢ th3® B b3Jung khlng. noUn oc
hi w H

Hinh 2.14

Ti JJp t_,c ttng H theo chi Qu ©m LJn gi
L€ ¢ LoYn cd. ni Wom Hdo” ngQvphz2d&i @m, thel
tr€ v HM_.qclm B

GiTm dfFn tguvQrgd &gt rt'. ¢gthfmgl /}B, gt E mt B

n"i chiQu W 'nig d¢hi Quw&c® ng L. 6 t. tr€
gi 8§ tr° kh t_. v' LiWmbb«b€hmg ddhng Ih
abcdef, g i | " c¢chu tr3nh t. ho8 hay <ch
re c¢c g i | ° mdt t. tr,. n€ ng cong doa

n€ ng cong t._ ho8 hay mdt t. tr L Hc
hod, ¢ n ¢ v o L. ta c¢c- thW LSnh gi § L€ ¢

-Bi /Jt L€ ¢ m c¢c L, b«o ho” t_.. Ng¥€ i t

giai Lodln:

+ Giai LoUYnLoH®aOAXxol hogi &¢i Imddn B t
hung s° . C8c HKH2m o i Ilci “n gtik€ ngoUn n"y
t. ¢cm t "h tv, ho8,ng Li
+ Giai LoUYn belHnlLAa) b«phfo"l (n c8c m
ai LoUYn n"y LW LTm bl[o khi H thay L’

gi
ch” nh L€ ccftnr 't hsi'JJtB Kk h i
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+Gi ai Lo4Yn b«o ho” th ¢ s, (LiWm a)

-BiJt L€ c¢c m c¢c L, t. d€ c,a vdt i’
vonh ¢ u.

-Bi /Jt L€ ¢ s, thay L imthea BB $i /Jn.
t. tr<€ ng.

-Bi JJt L€ ¢ LHc tLiwWwm, cta Kdtng€ u 6ab
thanh haid 4 i

H

+Vdt i u sdt t. ¢ _ng: L” vdt 1i u
d¥%ng LW I " m nam ch©m vonh ¢ u do c¢c- tr
+Vdt i u sdt t. mQm: L~ vdt€ld u
d¥%ng LW chJ] tYo m8y Li n, kh2 ¢, Li n
* COu h, i v’ b1 tdp:

. CAU H, |

1.Khi n"o th3 xublt hi n t. tr<€ ng? T
L'i " n n"o tYo r a?

2X8c L  nh chiQu t_. tr<€ ngongivongg Li n
doy v~° trong "ng doy.

3. N°u T nghoa , Lhn v’ Lo s_c¢c t.
cfm. ¢c€ ng L, t. c¢cIm kh8c ¢c€ ng L 6 t

4. h nghoa c¢_ a h s t. thXm tehnd
5. h nghoa vthidgh t2nh t
6 C8ch t2nh v™ x8c L nh chi Qu ¢c¢_ a

c- d, ng Li n.

7. C8ch t2nh v™ x8c L nh chi Qu c._ a
d¥n c¢c- d,ng Li n.

8. C8ch x8c L' nh t. tr€ ng c_,a doy

trong | , ng dOy dXn v~ ngo i doOy dXn.
9. C8ch x8c L' nh t. tr<€ ng c_,a cu,n
10. Vdt li u t. L€ ¢ phon Il o4i nhe
t. v’ gili th2zch chu tr3nh t. ho8 c_ a

I T Bél TxP KIgM TRA Tyl L, P:

Hay khoanhtron@& ¢ L 8p 8n Ld@mg htYi omng ac8@ghi Mm
1. Khi n“o ths3 xumt hiMn tp tr_yng:
aC- m t NS v '

b.C- hai NS v

h

Qnh

onh ¢ u LHt gfn nhau
c.C- m t dOy dXn

H

mang d, ng Li n

5
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d.C- hai doO©y d%Xn mang d,ng Li n LHt g
2. X8c LMNnh chd@w dpnttrhAmg trong
a.Qui t bc  wpUm 8 h Yab i Mbheoq wi? tddic

b.Qui t dic bp'hng tt abyi Weuh &qgi uvi2 tddic.

c.Qui t dbc bBpm8t alyi YWibhloq ui? tddic.

3. X8c LMNnh c¢chi Zu tp tr_yng trong Vv,
a. Qui ttckhcp v &in I i¥A®uh oq wi? tddic

b.Qui t dic bp'hng tt abyi Weuh &qgi uvi2 tddic.

c.Qui t dbc bBpm8t alyi YWibhloq ui? tddic.

4 . H«y LiZn c¢8c k2 hi Mu c8c Lm i I l

m,m, F

a C€ ng L., t. tr<€ ng:

b. n,. tthXm tuy t L i:

cC. n t. thXm t<€hng L i:

d. n, t . thXm c, a ch®©n khlng:
ee. C€ ng L., t. clm:

f. T thlng:

g L. c t hos§:

5.

X8c LMOnh chi Zu cva | xc LiMn tp t
trong tp tr_yng, ho'lc hali dOy d._ n song
a.Qui t duc haw pUm 8 h Yab i Mduh oq wi? tddic
b. Qui t duscp hb&tn btiaWuh bgrugi? tddic.
c.Qui t bc bpm8t alyi YWhhlog ui? tddic.
6 . H«y Li Zn ¢8c¢c bi®u thoc sau v~ L_n

. .1 .1
F=B.l.L.sim; F=mm. *22;: F=mm. 2L
2pa 2pa

al ¢ t8&8c d,ng c,a t. tr€ ng |°n doy
bL, ¢ t8c d_ng gi_a hai dO©y dXn song
c.L. ¢ t8c d, ng gi_ a hai dOy dXn song
chi Qu d"i.
* Y°w Q@flusnh gi &8 kJJt qul[ h ¢ tdp:
MA c Nii dung ni ©
-Tr 1701 Lfy L,;c8c coOu

Ki An |[-Ki Wm tra chi ti JJt phfn 3
bblt k8 n"o L- trong 10 ¢
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, -L"m Lfy L. c¢c8c c©u h.,tih’
KU njr'gian 1 tiJjt (Trdc nghi 1 6
. |-N, p b"i tdp L¥%ng hUn (1
Thsi b"i tdp nghi°m t%c, sUYcl 1
TYng 10
* H€e ng dn tr[ |°i ¢c8c c©u h,i v’ g i
LHh, NG DxN TR4 L1 CCC CAU H. I :
-D a v iothpbh¥Aht 1L« h ¢ tr [ 17 i LFy L. t|
B"i tdp d"i: tr3®nh by sUYch s&, logic,
ki Wm tra 1 tiJjJt tr°n |, p theo y°u c¥fu
I

i

|l . nCP S PHEY B&Ol LS8R : cc©uo hYi trac n
1. Khi n"o th3akaogmt hi Mn tp tr_yng:
2. X8c LMNnh chi Zu tp:atr phigg i Wug qa

vz d, theo phfn IT thuy/ft L« h ¢
3. X8c LMNnh c¢chi Zu tp tra yhg8cdh omhgstv
t hhai),ph8t bi Wu qui tdc, cho vz d t heo

4. H«y LizZn c8§c k2 hiMu c&c mmi | 1
m, F

aaC€ ng L, H. tr<€ ng:

b.n, 6 t thXxm tuy t L~ i:

c.n, t thXm t €ehng L i:

d. n, t . thXm cma ch©n khlng:

e.C€ ngcl[B:t .

f. T. t F1 ng:

gL ¢ tF ho§:

nhn v xem ° phfn |IT thuy/Jt L« h c
5. X8c LMNnh c¢chi Zu c¢cva | xc LiMn tp

trong tp tr_yng, holc haib, d®Ply8td mi Ww nag
cho v2 d, theno cphfn |I'T thuy/t L«
6 . H«y LiZn c¢8c bi®u thoc sau v~ L

. .l .l
F=B.lL.L.sim; F=mm. X2; F=mm. 2L
2pa 2pa

~

al ¢ t8&c drrgng, 4 °tn. dOyF=BX.i.sim- d, ng
bL ¢ t8cadhaig ¢g®y dXn song song cC-
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.|
F=mm. 222 L
28

c.L. ¢ t8c d,ng gi_.a hailida@y td¥m smng |
chiQu d”i:




63

CHhuNG 3: CiM NG nl N T,
Gi. i thi wu:
Tr3nh b~y Lc€ oh nlglury °mhbitdb LW s n xuctE

th> i c8§ec ng d, ng kh8c c¢c.,a hi n t€ ng
M, c 1i°u
Tr3nh by v" phon t2ch L€ ¢ n, i dun
ng LT  nLt.n°u bdt T ng$%oa mgadhmg nc.ta&
R n luy n khilu nté@&gngt & Quy§ct rhi n t €
ng Li n t._

N, i ahinh:g
1. HI°N Th” NG CdM NG nl N T,
* MAc ti °u:

Tr3nh by v" phon t2ch L€ ¢ n,i dun
~ng LT nbLtbd&ttul nghoa c_,a hi n.t€ ng v
1.1. nflOnh luot c¢cd m ong Li Mn tp:

Ntm 1831 nh” b8c h'Faraf@®yi pABh MaI

t€ ng cIfm ng Li n t. L- & maongit € a
k™ m theo s  xlubhtg,hig nilslng dtifcmnl in o.

Ntm 1883 nh” vdt I T h ¢c ng€ i Nga |
s.L.L cIm _ ng.

T"ng h ' p tda cc[F-mL mch Uiu n t_.: Khi t._
thi°n s€ | " m xublt hi n mectims. lh.gl tSr dn
. ng c¢- chiQu sao cho d,ng Li n m" n- s
c. a t. thing sinh ra n-

1.2. Soc LiMn Ling c¢cdm ong trong Vv,ng
Xét vong day ca t hing biJJnHinhdhlb)°n Xxuy°n gu:

Hinh 2.15
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Quy <€, ¢ chi Qu d€ehng cho v, ng doy the
n%t chai tiJjn theo chiQu L€ ng s.c t
_df
dt
c.a v,ng dOy. V., i quy €, ¢ nhe vdy s. L.
bi thienL € ¢ x8c L nh theo c'ng th ¢ Mdc xc
Nghoa | s.L.L c¢c[m _ng trong Vv, ng ddc

c.a t. thing nh€eng ng€ ¢ dblu. Dblu tr_
clm _ ng. Tr onfg 2cnthn go }bnhg, cWhbt,trPttn te2 n B nih Jub R

Ta x®t c8&c tr€ ng h ' p ¢, thw:

Khi t. thing Khdng=L0j:;:d&hi-Le d O

-Khi t . thing qua M/ otg HOQ, teng: OKhhI
chi Qu v, i chi Quonh2d6€hngDguy €icn(Ho s.L.L
t4o ra fo. cth®EhgQu x8c L nh theo quy td
chi Qu f,. tthetnlgo ch ng If9ind rtatmg ¢ haot
Lenxh.

-Khi t . thing qua vi/dg &OWY, giel[ m: OKhi.
chi Qu vd€ehneghigQuy € ¢ c216b)v., nDy, noigOyl i ( Hd nch
| uc n"y tYooaohi Qu dbriggc i Qu. o li" tchtmg
gifm c,a t. thing sinh ra n- theo L nh

¢I :-__F-"' Iy
H i '\K ‘-\,\{
\\a;‘ (' )
~ WS e -
: ’?7.?__ 20
¢I'

Hinh 2.16
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1.3. Soc LiMn Ling cdmyéG&nglitngngaotd©Oypd
X®t doy dXn th3ng c¢c- c¢chi Qu d“i I ch
t. tgr €Qu c- c€ nignh2l?) t. cIm |~ B (

Hinh 2.17
Sau t hbti dgiyamd*¥n d° ch chhhygpWh W€ o dih
qua m t | €ang t. thtng |

DF = B.DS =B.l.Db = B.l.vDt
Theo c*ng th. ¢ MbLcxoen trong doOy dX

s
eZDF:B'I'V'Dt:B.I.V
Dt
Trongid.-L. e cm ;ng Lo b=ng V
B-C€ ng L, t. clm, Lo b3ng T
[TChi Qu d”"i d©y dXn trong t. tr €
v-Vdn t " ¢ c¢hudawnd Xn,ngl.oc_babng m/ s
Ta ¢c- thW gili th2ch hi " n t€ ng nh-
Li " n t t do trong dOy dXXn chuyWn L.
c.a | ¢ Li n t. ., L€ c xs8d&dil'nnh thkdedaydiw

vQ m t Lfu c¢c,a doOy dX%Xn tYo ra LFfu ki a
dX¥n xublt hi ' n s.L.L c¢cIm ng.

ChiQu s.L.L ¢cIm _.ng x8c L nh theo c
LOEm v~ "o | ., ng b"n tay philcihuymg - i ogi c¢
dXn th3® chiQu b"n ng-n tay?2t8 n | 4i ch’
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Hinh 2.18
Tr€ ng h p doy d%n chuyWn L, ng khtn
t r €(hinhp.19).

Hinh 2.19
G-c¢c gi_aaB tva ph®n B thhimhhahfnhsSoihn
song Vv, i B v th"nh phfn vulng nga c v, i
co:
Vh = V. Sim

Ch2nh th”"nh phlf'n mdgwy° nt unyhj@n vsi nh r a

thaymv "0 ¢ctng th_c¢c t2nh s.L.L ¢c[m _ng ta
E =B.l.wvw=B.l.v.sila

14. Soc LiMn Ling c¢cd9m ong trong cuin do

X®t m, t cu, n d©y c¢- w v, ng, c¢cho m t

theo cu, n dOy tYo t. th220g qua cu, n dOy

Hinh 2.20
T. thtng qua m, i v, ng dOy bimn_  bdi °n
trong ¢c8c v, ng dO©y mdc n" i tiJp v, i nhe
day la
smerorva 2T e, Oy O F utF,)



67

T "ng LYi s~ t_. thlng gqua c8c v,ng d
v, ng, kjtaboi  u | "
j=f1+f2+ é fw +
Tacc s.L.L ¢cIm _ ng trong cu, n doy |~
e=- Y
dt
NJJu t . thing qua cf&di=v énfgy)=d@henh€oniga
day 16i thép thi ta co
j =W
Khi L -

2NGUYgN TdC Bl eN Cu NING THéNH rJI':N N [
* MAcCc ti °u:

R n luy n khlu ntt@& gngt @€docys ct rhit mW tc.,
~ng Lingn di,.ng trong th ¢ tJ s[n xublt
2. 1. Nguy°n tac

X®t do©y th3ng c- L, d” i I chuyWn L,
s ¢ t. cg alQu c-r&€@ nignhz21) t. clm |~ B

Hinh 2.21
S.L.L ¢cIm _ng xublt hi " n trong doy d
e=B.lLv
Chi QW m%ctheo quy tdc b"n tay phrli
NJu n" i doyh d¥go vi ic-mdri n tr° r, t

chy qua. D, ng Li ' n chUigch' rw nl d©yt &cXnd
t. tr€ ng v.,i tr° s
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F=B.II
V.i | 17 c¢c€ ng LdXd,nGhLQunl tcoh§cdc¢
theo quy tdc b"n tay phli. Ta thbly F n
dOy dXn. nw dOy dXn tiJJp t, c chuyWn L,
m t | . c b3ng v’ ng€e ¢ chiQu vsublt, E"F n

P. = F.v=B.LLv=B.lLv.I = E.l = Pi,

KJt 1 udn: DOy dXn chuyWn L,  ng trong
ch c¢c.,a L, ng ch sh c¢cblp th"nh c¢c!'ng sublt
nguy°n tdc c,a m8y ph8t Li n

Gi [ s di@y ng@thri’cnr tr° trong c, a m§y
Dm trong to"n mlch ta c¢-:

| =_E
r+r,
Hay: E=I1(r+p)=U+DUp
Loy U | Li n 8p mUch ngo~ .
DUl = s, t 8&p ° m8y ph8t. NhOn hai vJ
E.l=U.I+DUo. |
Hay: P:i =P +DPy
Trong L-: P = U.1l | " c¢tng sublt Li n
DPo=DUq . | | © t° n hao c¢c!'ng sublt tro
2.2. Thyxc tA:
M&y phs8&t Li n | "m vi ¢ b3ung chuyWn L
m&8y ph8t g m hai22yphfn ch2nh (h3nh

Hinh 2.22
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-Stato (phfn tonh): L° nam chom Li r
I phfn c[ m.

-R*to (phfn L ng): Mang khung doOy cl
Hai Lfu khung d©y n"i v,i hai v,ng L% n

Phfn cm Ls&oc cchho/] ct[dw  ng tQ nBHtp hcO© nc
t. c¢- dUmigh2B3 nh si n (

Hinh 2.23
C. thw: t4i v° tr2 | ch asa@é:v, i mHIt
B = Bn sina
Khi rtto quaywl®d/ &) ivvidnlLitQe ki n
khungd®®y =~ L¥ng v tr2 mHt ph33ng trung t
t Yo v, i mHt ph3ng trung t2nh m t g-c |
a=wt
T ¢ L, chuywn L, ng c¢c,a cY9Ynh khung d
d
V=w—
2
LOy d | chi Qu r, ng khung dOy.

s. L.t clm ng tr°n m <t cYnh khung d

e€=Blv=B, sina.l.w% :%Bmlm,d.sinwt
S. L. L khongday &:[
E = 2.#wol.sinwt =B, sinwt
I ©ym=BfEwd | ©~ gi &8 tr ¢ ¢ LYi ¢, a s.|I
Lfu ch i than biJ/Jjn thi°n theo quy |l ud

c h ihfRlusin
3. NGUYaN TdC BleN nl NN NEF:NG THéNH Cu
* MAcCc ti °u:



7C

[— H

R n luy n khlu ntt@ gngt @&docygs ct rhit mW tc, &

~ng Li"n t. _ng d,_,ng trong th, c tJ sT[n
3. 1. Nguy°n toac:
X®t m t doOy dX%Xn LHt trong t. tr<€ ng
2.24)
N°"i doOy dXn v’ i aegusnlllif nntrRBongu n
T T
==
| L
il
i e
pail ey
S -
S—
Hinh 2.24
Do mUch Li® o°kh®pokg dOy dXn c¢c- d, ng
_E-U
=
Trong L- U I " Li n 8p LHt wWB).Paydoy d X
d¥n s&€ c¢ch u mt ::l ¢ Li n t. t8c d,ng |°
F=B.lI
Chi Qu 8lc. ecd_ ng x8c L nh theo quy t dc
d, ng c,a | ¢ F doy dXn s& chuyWn L, 6 ng
s ¢ t.. Trong dOy dX%Xn s€& :xublt hi n s. L.
E=B.lLv
ChiQu s.L.L c¢cIm _ng txa§c pth[rh tThae o hdopl
ng€ ¢ chiQu c_,a |, ¢nd°on Lg iclln'g sngc€ pch [crhi
Ap d_ng L nh ludt KiJich  p Il cho mUct

E=UiIrp hayU=E + g
Trongl L -Lir ' n tr’ trong c, a d©y dXn (|
Nh©on hai vJ v,i: d,ng Li " n | ta L€ c

Ul=E.l+FPrg =B.Lv.l + o= F.v + Brg
Hay: P.i =Pt DPo
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V. i Pbi'=w U. 1 |17 ¢tng sublt ngu " n nc
P. F.v | 7 ¢tng sublt ch c¢c,a L, ng ch
DPy =120l © tthbt tr°n Li n tr° c¢c,a L, ng

Nh€ vdy dO©y dX%Xn mang d,ng Li n L Ht
L'i " n c.,a ngu n bifjn th"nh c¢c!nghsublt ch
3.2 Thyxc tA:

n. ng ch Li " n g m hai phfn ch2nh:

-Stato (phfnttonh) nmWgt ol mdOy ha®p
L'i n chdy qua

-Rtto (phfn quay): G m @dhh Qu, khohagu
th> nh mUch k2n

Rito LHt trong t. tr<€ ng bi/Jn thi®°n
khung doOoy. D€ i t§cadf mgtrt€a Id, aglilin
quay.

4 . HI "N Th™ NG HT:  :CGiwW

* MAcCc ti °u:

Tr3nh by v" phon t2ch L€ ¢ n, i dun
~ng LT ntt._n°u bdt T nghoa c¢_,a.hi n t€
4.1. HM sX tx cd m:

Taxetmt cu, n d©y c¢- W v, K6 ng

Khi c¢- d,ng Li n | Li qua cu,y dOy
g i |7 t_. thlng t  c¢c[m.

V.i ¢c8c cu, n d©y kh8c nhau (e i s~
c¥rng m t d,ng Li n nh€© nhau s& c¢- t_. t

T ooi'.a t. thtng t.  c¢cIm v”™ d,ng Li°
cm c,a cu, n dOy, n - LHc tr€eng cho khl
la L, tacd

L=y /I

NJju L khtng ph, thu,c v o d,ng Li n

NJju h° s’ Lt i dlhmeothawywg Li n, ta c-
doy | »i th®p), khi L- ta c¢c- h° s t
gi.a gia s c¢,a t_. thlngtawdi gia s d,

LL:dy/dl

nhn vLi cnlacFenry,. kT hi " u | " H

1H = 1Wb/1A W.sec

h, ¢ s c. a IhH)lva miaohdnryfHeg nr y (
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1 mH=1C6H ; 1nH = 10°H

*ni n cfm c,a cu, n dOy h23®nh xuylJn ha\
V.i cu,n dO©y h3nh xuy/n c- tilft di n
W W -8
f=BS= m/g7|—S:125m|—S.10
T. thlng t clm c,a cu, n dOy
2 2
yL:1‘W:m/g7¥82125m¥810'8
ni n c¢clm c_,a cu,n doy |~
2 2
L:J%:m/gpvgzlﬁmv?lo*
n" i v, i cu, n do©y h3nh tr, ta c- thw
XuylJln c- b&§n k2nh v! c¢c¥%ng |.n n°n Li n

bi Wu th ¢ tr°n.
4. 2. Soc LiMn Ling tx cd9 m:

Khi d,ng Li n qua._.cuhdang©y bicfim tchia®
L i theo | " m xublt himn ntgr ogn gi ¢lu'k hs .dl@Yylu s

Vdy: S.L.L t c¢cIm |l s ¢ Li n L, ng c
L n qua n- bi Jn thi°n go®©y n°n.,
VQ tr s talm:-:c.ta y&llimgd®y |~

Theo c¢ctng th ¢ MbLcxoen ta c- s. L. UL
eL:_olyL:_ol(Li):_Lg
dt dt dt
Vdy s. L. L t.  c¢clm t |7 v_ i Li" n cl[m
Dblu tr_. c¢cho thbly: NJu i t&tng, s.L.L
Li " n LW ch ng ¢gUti'sn, thg€ o, lalid,  khhi i
c¥»ng chi Qu v i chiQu d,ng Li " n LW ch ng
*V2 dM 2. 2u, n dPwm t- BLlBghHi n qua cu

| d,ng Li n bifln thi°n thRo Hum $uldtl
clm trong cu, n dOy.

Gi i
s. L. L t clfm c,a cu, n dOoy |~
e =- L% =01, 96SIN314) _ ) < 5140314 = 157sinds14 - %8/
Q -
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4.3. HM sX hé¢ cd m:
Gi[cs hai cu, n dehwk2sy Ht gfn nhau (
D, ng 4dcih'y iqua cu, n th_ nhblt tYo r a:
-T. thlngmtc «[mg gqruhabltcu, n t h
-T. t hicgn.mécvongquae, n t h_ hai
N/Juc'ing Vypon nmoehdlyph, t cv, i,btads, ng Li n
y12= M.z
¥, _

; ‘r_“ﬁ

| ":]M .
bt ““7(/

", * 1,

—=
]
i
b -
i ¥

Hinh 2.25

Loy M L€ ¢c g i |7 h" s h, cIm LHc
day.

T€hng t. nJluhaciu, - ddonngodilthanhmhni t
clypc ., n c- th> nh phfn m-yaagving gua ¢h't?
v, ng h, clm c,a cu, n th. hai sang cu, n

Y21 = M.iz

T c¢c8c biWu th_ ¢ tr°n ta thbly nJjju M
cu, n dOoy c"ng mdinthg Inhnhenryy, @HM H s
vao:

-K/Jt c¢cblu ¢, a hai cu, n doy

-M*i tr€ ng v° kholng c8ch LHt ch¥nc
4. 4. Soc LiMn Ling hé¢ cd m:

NJubi /Jn thi°n thypcti.ngt injon K hic¢hml
s.L.L c¢cIm _ ng trong csu. Lln kd @y htech mc hea g
Mtcxoen ta c¢-:
dJ/12__Mdi1

dt dt

€, =-

T€ehng &tbi /Ainjut i °n t aasta-ong. lc.ul nh ,d Oy
la:
Wy

e.=
2 dt dt
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Nh€ vdy s. L. L h, clm |~ s.L.L c¢clm
bi/Jn thi°n d,ng Li n ° cu, 5.4d0% b: qilm
v.i t c L., bifJn thi°n c¢c,a d,ng Li n v~
4.5. &ng dAng hiMn t_1ng h¢&¢ cd m

M&y bi/Jn &p |~ thiJt b d,a tre°n hi’

xoay chi Qu. CbBlu tUo m8yvabdubing g rg™nm chsm
m t | »i 22t t. (h3nh

Hinh 2.26

nHt v~ oilciu m 8&pW x0a§ tcthd Qua U d,  ng Li
cu, Al " Wd,ng Lidnngody a@hibQun(thi°n theo

t . t hl ngo=MLf bdIm t hi °n un-ne. WDom gl -g utar ccn g
W,s € xublt hi st %o Lr.a ,thHit nevi&p eph, t[i 3.
Ng€ i ta ch._ng minh L€ ¢ rng Li n §

dOy ¢, a ch¥nag:
W
==k
W,

N

Ul
U,
k L€ c¢c g i |7 t° s° m8y bi/Jn §p.

5. DdNG r,ll".N PHU CD Vé HI U NG MrRT NGC
* MAc ti °u:

Tr3nh by v" phon t2ch L€ ¢ n,i dung
~ng LT ntt.n°u bdt T nghoa c¢_a.hi n t€
5. 1. Hi Mn t_1 ng:

-Khi t. thtng qua m t kh™ i kim | oUi
h @ a nh_ng v, ng doy I|li°n tiJ]lp, n°n tro
ng.

-Do kh i kim loY9i dXn Li" " n n°n trong

kheép kin
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AiD,ng Li n c¢cfm _ng chly kh®p k2n tr
d

hay .ngoli n Fuct
5. 2. h nghoa:
D.ng Li n xo8y chY9y quXn trong vdt
tr€ ng h' p:
a.D, ng i n xo08y g®©y t° " n hao trong mUYc

L
n-ng thiJjt b v g©y t° " n hao ntng | € n

X®t
8
ILf‘.'
Lo (S
/ir
Lo
o= e
e
5)
Hinh 2.27
-D, ng Li " n I g©y ra cln _ng t. B K |
s.L.L ¢cIm ng v° d,ng xo8y chdy trong
Do L- ta gifm d,ng xo08y b=3ng c¢c8ch mUc
Lin ¢c- hai mHt L€ ¢ ph, 1. p c8&8ch Li n
clm ng t. B, d,ng xo8y &dSi bn héhgdpac_ nah,
n°n tr° s nh, .
-C- thW h4dn <c¢chJ] d, ng xo08y b3ng c8ch
Li " n onh®e Fenit, pecmal *i .
b i d%ng d,ng xo08y : ta c- thw I i d¥
-Nblufycrkim I o4i trong c¢c8c |, Li n c[1
-nW t!i kim lodi trong c¢c8c |, tl'i «ca

-nW t4o m?! menl chtkim nlho@ tkrhinm2g@8) c* ng t h
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Hinh 2.28
Khitoa kim lo4i (th<€ ng |~ Loa nh'm)
ch©m vonh ¢ wu, trong Loa xublt hi n d,n
dng v.i t. tr€ ng B tYo th"nh | ¢ h«m L

5.3 Hi Mu ong mlt ngo"i:
Ta x®t dOy d&n d.ngilJi dil nclBYUy q
Phfn t. thl'ng do d,ng | t Yo ra t
phfn tift di I nggBnct@®mccvy, 89 qua
Li n biJn thi°n, s.L.L c¢c[m _ng trong
bi Jn thi°n c¢c,a d,ng Li n n°n d,ng Li n
ngo” i c¢- s. LhHHnbg2mab) ng nh, n

Hinh 2.29

* COu h, i v b"i tdp:
. CAU H, |
1.Phgt biWu L nh ludt ¢cIm _ng Li n t.
2.C8ch t2nh v° x8cclmnhnghiQong,  dOy.
chuyWn L ng cdt t. tr<€ ng.
3.C8ch t2nh v° x8c L nh
thing biJn thi?®°n.

chi Qu c¢_, a s.
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4.Tr3nh bfy nguy°n tdc biJJn c¢ch nktng
trong th, c t]].

5Tr3nh bfy niiuyAn nbBmgbiWhnh ch nt
trong th, c t]].

6.Tr3nh bfy hi n t€ ng t. cIm, bi Wu
7.Tr3nh bfy hi n t€ ng h, c¢clm, _ng
th, c t1]].

8n "  nh nghoa d,ng Li n Phuc?t h Tc ntg/h.g
1. Bél TxP KIgM TRA Tyl L, A6 P:
Hayk hoanh tr, n c¢c8c Lc®p BNiI Ltsang:ict nghgMmS§

1.X8c LMNnh c¢chi Zu c¢cva s.L.L. cd m ong
thién:

a.Qui t dc wvpUm8 i ¥ib i Whhaoq ui? tddic

b . Qui traidmh Ht" nb it \&wh oq wi?2 tddc.

c.Qui t dc bpm8t alyi Yeuhlogq uvi?2 tdd.c.

dn  nh |l udt cHprm&tndgiWe o trvk Idy dt

2X8c LMNnh c¢chi Zu c¢cva s.L.L. c¢cd9m ong
tp tr_yng:

a. Qui mnautcharplh 8t b i Wuh oq wi? tddic

b . Qui t dmh $t" nb it \&uwh oq uvi8 i tddic.

C Qui t dvepib8in IbiaYuhpodp gviiz tddc.

d. n - nh | udt-ph[Em _brgMdhlo nvikt Idy dt

3 H«y Li Zn c¢c8c k?2v "hilMuwn wmcdmt%’%qi%,tll/gmgng

a T ¢ L, bi Jn thi®°n t._ thlng.
b. n, bi Jn thi®°n t._ thlng, .
cC. n bi Jn thi°n d,ng Li n.
d T ¢ L bi Jn thi°n d,ng Li n.
e. H S t clm
f. H S h clm
4H«y LiZn c¢c8c bi Quo tch8cc Lstaiu Iv. "t nlg nc h
e:-d—F,e=B.I.v.sia,e=-L9,e=-M9.
dt dt dt
a S.L.L ¢cIm _ ng trong v,ng dOGy <c¢- t
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b. S.L.L c¢c[m ng trong doOy dXn t h3ng
C. S. L.Cmt C
d. S.L.L h, cl m.
* Y°u c¢cfu vQ L8&8nh gi &8 kJt qgqul h ¢ tdp:
MA c Nii dung ni ©
-Tr[ i Lfy L_,:c8c cOu
Ki An |-Ki Wm tra chi tiJJt phfn 5
bblt k8 n"o L- trong 8 c(
, -L"m Lfy L, L€8c gi©ao h’ ip
KU njr'gian 1 tiJt trdc nghi mj 4
|-N, p b"i tdp L¥%ng hUln (1
Thsi b"i tdp nghi°m t¥%c, sUYcl 1
TYng 10
* He ng dXn tr[ | i c¢c8c c©u h,i v~ g i
lHh, NG DxN TRu4 LHIL IcCC CAU
-D.a v o phfn I T thuyft L« h> c tr[ ||
B"i tdp d"i: tr3nh by sYch s&, logic,
kiWm tra 1 tifJt tr°n | _p theo y°u cfu v
1. nCP Bél PW&®R: 8n L¥%ng cho c8c cO©u hyYi
1.X8c LMNnh c¢chi Zu c¢cva s. L. L. cd m ong
thiend, Qui t dc, vz d, nh€ tr°n ph¥fn |1 t1
2X8c LNnh c¢chi Zu c¢cva s.L.L. c¢cd9m ong t
tp trceQungt e, v2z2 d, nh€e tr°n phfn I T th
3.H«y LizZn c8c k2 hi Mu c§cd|:,t%§,i%,ylng
di, L,M
a. T ¢ L, bil-f]ld—:n thi°n t. thlng:
b. n, bi /Jn t hdF°n t t hlng:
c.n, bi/Jn thidi°n d,ng Li n
d.T ¢ L. bifIn %hi°n d.ng Li' n:
eH s t. c¢clm: L
f. H s~ h., c[m.
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nhn v ° phfn | T thuy/t.
4 H«y Li Zn ¢c8c¢c bi®u thoc sau v’™ L_n

e=—d—F,e=B.I.v. sia,e=—Lﬂ,e=—M9.
dt dt dt

e. S.L.L clm, nmgg dit©yo rcg t_e=—t%§trlng bi J]

f. S.L.L ¢cIm _ ng trong dOy mhXn t h3ng
e =B.l. v. sim

g9 S.L.L az;Lg%['m:

h. S.L.LU m;m%rm:
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CHhuNG 4: MYCH nl N XOAY CHI U HCNH

Gi. i thi wu:

Mdch Li n m t pha L€ ¢ s d,ng nhi Q
nhi°n do LHc t2nh c¢c_, a ph, t [ m” Cc h %n
nghi°n ¢c_u k: ch®kgnd anhy Waho "pBs®p dg mlg
LYng Ldn v™ kinh t]].

M, c t1i°u
Tr3nh bKlygil€enic' m vQ d, nmgh Lsi m motayp!l

nguy°n |IT tY9Yo ra d,ng Li n h3nh sin v’
Ph©n t2ch c8c hi ' n h®&nhhgsltn nh#fly Rbha
t" Li n tr°, Li n c¢cIm, Li n dung, t_ L-

c.,a c8ct phfkhi ¢+ d,ng Li n ch4y qua;
R n luy n kh[ ntng t€ duy |l ogic, c§:
hi Wu btih/ut ctSiofjgbuyédjnyanh. h
N i ahinh:g
1. KHCI NI"M Vg DANG nl N HCNH SIN
*MAc :ti °u
Tr3nh bKlygil€enic' m vQ d, nmgh Lsi m motayp!

nguy°n |IT tY9o ra d,ng Li n h3nh sin
* nllnh nghoa:
D.ng Li n xoay chiQu | " nd,lng ltihem do-
gian
D.ng Li n h3nh sin: | " d,ng Ld n c-
h3nh sin theo th i gian.
1.1. Nguy°n |IT tuo ra s.L.L xoay chi Zu
S.L.L.xo0oay chiQu h3®nh sin L€ ¢ tUo r
pha hay baIpa.
X®t m, t m8&y phs8t Li n xoay chi Qu m t
-Ph¥fn sctfam o)) | © m t nam ch©m vonh c¢ u
kT hi u I'" N v ¢ ¢ nam kT hi wu I~ S,
-Phfn . ng (R*to) | " m t khung mO©y chi

¢ [.rHinh 41)
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|
|
E? | II:!‘ | a{ ok, T ol
|
{

[ [ % |
-‘fﬂ? | J |

Hinh 4.1
H th ng ¢c.¢c t. L€ ¢ chJ tYo sao cl
mHt ¢, . ¢ t. d ¢ theo khe h° khlng kh2 ¢
Nh€ vdy °~ v tr2 bblt k8 t_. c¢cIm c- tr’
B =Bnsina
trong,d L-tB" s’ ,a&l c d-Ud It.chlgi_ . a mHt p
vV, i mHt ph3ng khung dOy
Khirtrt o quay wv, c4Ynhckliung dO©y s& chuy
cdit vulng g-¢c L€ ng s ¢ t. n°n trong
ng |~
es=B.Lv
v.i | |7 chiQu d"i c¢cUYYnh khung dOoOy
NJu t49i th> i LiWm ban Lfu (t = 0) mHt
ph3ng trung t2nh 006 th3 t4i th™ i Li Wn

T. c¢cIm t49i - | ":
B = Bnsina = By, sinwt
Thay v" o biWu th ¢ s.L.L ta L€ c:
eg = B.L.v = By.l.v.sinwt.
Do m, i khung doy c- hai cYnh n°n s. L. |
c.a m t khung doy |~
e = 2 = 2 Bn.l.v.sinwt.
NJu khung d©y ¢+ W v, ng th3® s.L.L c, a
e =We, = 2 By.l.v.W .sinmt = E,sinwt
trong=2B., IE. v. W | " Dbi°n L, s. L. L. Nhe€e v
guy |l udt h3nh sin
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N/Julto quay w/ph)vast act ol ccncp(tlth®i t fn s’
s.Is’L ¢¢chu k8 trang m t gi©y) s€& |~
_ pn
" 60
Hinh42 v€& m8y ph8t Li n xoay chi Qu c-
c . c), phon b" tsin o&hm o tddmeuahy the ¢ m,
| Fn | €t c¢dt glua hahi, cl thii cnhimti48j °cn hsa.i ¢ h

T g Lupn o)

- &iﬁf kich i~

I . r
o (B gid it i
c) M
Hinh 4.3
2 . CCC THDNG s° n/uC TRhNG CHO nyl Lh™ NG
*MAcC :ti °u

Tr3nh DbKkh§ilL@ic m vQ c¢c8§c thitng s’ L Hc
chiQmhhsin m t pha;
2.1. Bi©u di Kn gi 8 trnnl h3nh sin:

TUdi th> i LiWm bblt k8 trgpsl€tccbt Wui
di, n |~

I=Insinwt+y;)
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u=Uysin w+yy)
v, iu il, tr° s° t_ ¢ th i c¢,a d,ng Li n \
2. 2 Bi °n Li
L™ tr° s ¢, c LYi c¢c,a d,ng Lima,n, Li
Umax,Emax-

nW ph©n bi 't ¢’a tquy t&h'ci: kir thd " u ch.

Tr° s ¢ ¢ LYi d¥ng m¢W,Enin hoa c- ¢
2. 3. G-c¢c pha v g-c¢c pha Lt u:

L€ mg+ty] LHc tr€eng cho dHhghbsiln ¢t €]
| © g-c¢c pha hay pha c¢c,a | € ng h3nh sin

TUih™ i LiWm t =y menylge a« mhda BIng: -c ¢
pha Lfu c¢c_a | € ng h3nh sin

G-¢c pha Lfu c¢c- thw d€ehng, ©Om hay b3

n g

2. 4. Tt s X - C

L™ t ¢ L, g-c¢c c_,a Ww€lngn hwdnh “"sirnad/ks
22 5. Chu k38:

Chu k8 | ® ikhhdll@amg ntghtn nhblt LW | € ng

chi Qu ban Lfitn ,v kTLhil 'u di"©yT,( Lsec )
Trong kholng th i gian Twtg2¢adpha bi
2. 6. Tt n s X:
L™ s chu k8 trong m t Hg(H®yaco k¥ hi
1/T.
* Quan hM giva :ttdcow=2X g-c v~ ttn sX
TfFn s’ d, ng Li n xoay chiQu trong ¢
khi L. t #na2p=314@d/c | -
2. 7.1 Mgh pha:

Ha i | € ng h3nh sin | g ltifFnn s§p nhend,
th i LiWm g-c¢c pha ¢, a ch¥%ng c¢c- thW khtr
nhau. KT hi ujgtaad | ch pha L- 1|7

j =Yu-yi

Gocjph, thu,c v "o LHc t2nh c¢c8c thtlng

NJu> 0 ta n-i Li nng&p ve€ t tre c d,r

Nju< O ta n-i Li n 8p chdm sau d, ng

NJju= 0 ta n-i Li n 8&8p v~° d,ng Li n

NJJu wsinwt thi
| = Imsin @t + (Y u-j i) = Insin Wt -j)
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3. GIC TR, HI U D NG C.A Lh NG HCENH SIN
*MAc :ti °u

Tr3nh bkKh§ilLeitic miss@Q cd.angd, ng Li n xo
h® nh sin m t pha;
3.1. nMfnh nghoa:

Tr° s hi wu d,ng c,a d,ng Li n xoay
Li " n mt chiQu khi Li qua c¥*¥ng m t Li or
ch¥%ng tol ra m tdUdmign g hli€tn g hdee nhau

Ay

KT hi u gi & tr° hi uwWH_ng b3xng ch,_ |
Nh€ vdy gi §8 tr° hi u d_ng LHc tr€ng
| € ng c.,a | € ng h3nh sin trong m i c¢hu
C.n gi§ tr° t ¢ th i ch tBhHc tirWmg c

3.2. C8ch t2nh gi 8 trM hi Mu dAng theo b
Nhi t 1€ ng tol[ ra tr°n Li n tr° r d

th> i gi:an ngdn |~
dQ = Pr.dt
do L- trong m t chu k8 nhi 't |1 € ng torl
T
Q = fj’rdt
0
Nhi t 1€ ng tol rm tré¢lmi Qi @Oy rrart e
T la
Q=RrT
Theo L nh: nghoga ta c-
T
12rT = fj°rdt
0
Loy | I" gi§ tr° d,ng m t chi Qu c¢hdy
d. ng c. a ; xoay chiQu. Gil[i ph€ ng t
| = /—ﬁzdt—\/—l2 sin® wtdt
Thay: sin*mt _1- coont ccz)szm

Ta ca



Hay: | =—2° 0,707
RN
.
Lo2um
Vi: ant =0

T€hng t ta c¢c- gi 8 tr° hi wu d,ng c_,a L

U
U=-mo 070U va E=Emo 0707,

J2 J2
4, Bl qNU IDH wWNG HCNH SI N BWANG n" TH,
*MAc :ti °u

Tr3nh bkhy§|L@ib|cWrmdde19nL|§n3xnd1aysicnhinQ
pha b3ng c¢c&8c ding LY th'
4. 1. Bi OQu di Kn | _ 1 ng h3nh sin d_ ai du n
Gi[ s~ ta c¢c- s.L.L h3nh sin L€ ¢ bi Wu

e =Eysinwt +ye.) (4.1)

Ta c- t hweyii Wd Uchig ™ hithdd) t h° i gian |-

1/
.!.7..|__
AW _HJ

4_-‘,;1

Nghoa |~ h"m s° sin ch2nh |~ tung L
tr. n 1€ ng gi8&8c khi b8&n k2nh quay xun
(hinh 45)
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Hinh 4.5
Vdy nJjungr tm B€l € ng gi §c ntaml blyi v®
tr_.c ho"nh m t gyew” bcunagy gx wn g hpudrifhu g  c
L bwbrig t ~ ¢ L, g-c c_.a | € ng cht3unrhg sli_n t |
y = OM.sina
= EnsinWt +tye)=e
n- ch2nh I~ tr° s t ¢ th i ¢, a s.UL.
Nh€e vdy | € ng dinfwvhty,)silh€lc bai Wu Adi _ n
v®c t h: nh€ sau

-Ch n t |~ x2ch th2ch h’' p

-Tr°n mHt &dph3mag Itbly thh§rc - kgnkt” W®&an ~ g
t9o v,i tr,c ho" nh yactagl & b&nog3ghcsph
bungtMeo t |~ x2ch L« ch n

-Cho OM quay 4duatgh vg'ic tweceg al |l & nag h3
sin theo chi Qu ng€ ¢ chiQu kim LYng h”

T. LV®thth ta:x8c L nh L€ c

-Bi°n L, c,a I ® nglLh*xscsinnh " L® ¢ g
c.a | € ng h3h sin |~ A = A

-G-¢c pha yefu b3ung

-T"¢c Lw, g-c L biJt L€ ¢ chu k8 T, tF

Nh€ vdy |1 € ng h3nh sin ho"n to"n L€

Ch ¥
nW ti n cho vi ¢ t2nh to&§n ta ch n m
d.ng c¢c.,a | € ng h3nh sin I~ A
Khi ¢+ nhiQu | € ng h3nh sin c¢c- <c¢%¥%ng
d9ng m t h° v®c th tYi th i LiWm ban LF

nWwh'c v®c th A bi Wu disinwHy® ng@ KInhis
A.



ng h3nh sin b’ ng
3nh sin b3ng LY t
) g h3nh sin b3ung L
be ¢ sau:

-VE c¢c8&c |1 € ng h3nh sin c¢c- c¢c%ng Lhn v

-C. ng hay tr_. c¢c8c 1€ ng h3nh sin the
Ni c8&c LiWm L-yl Hi uvacl€® c&inh46) hg h3r

|5 AN, |
I ] L]
: {(_r! \'1 '|.II. [ I
| T '
2| | z BIFE,
ANV -fﬁ::
] !
A I\_ il A
i 3 -:\ - #
| ]
Hinh 4.6

*hu Li Wm: C- §6W € ng haghtsincc:- tF
*Nh€ ¢ LiWm: Th ¢ hi ' n kh- v’ mblt nhi
bbC_ ng tr. c¢c8&8c | € ng h3nh sin b3ng v®c
*Nguy °n t dic:

n
Q

-Ch" th ¢ hi " n L€ ¢ v,i c8c | € ng hs
-T" ng hay hi " u c,a hafnl € ngihgnh"” s
h3nh sin ¢ c¢¥%ng tfn s~ v3:
+ Gi[ s ta c¢c- hai 1€ ng h3nh sin |
e1 = E;psin(wt)

€ = Exm Sin(Wt +y &)
Khi e=¢e+e, =E sinmt+E, sinmcoy ., +E,, siny, coamn

: A . B 3
= Asinmt + Bcoamnt = Agglnwt +Zcoswt8

¢
V., | A1+Esz(B/e2;B:E2mSiﬂyez
sin
t H_,t é:tgy = y
B coy
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A (sinut cog/ +siny cosut)

ta ca e=

coy
A :
e= sinut +y )= E,_ sin(ut +y )
coy
V. im=Alcoy
Nh€ vdiyeet =1€ ng h3nhwej nvae - c¥ng tfn s
*Ph€hng ph8p ¢, ng tr. c8§c |1 € ng h3nh si

-C.. ng theo quy tdc . 7p3nh b3nh h"nh: (F

Hinh 4.7

Gil s ¢+ haii 1€ ng h3nh sin |°
e = EimSin(wt +y e1)
€ = EamsSinWt +y )
L€ W bdib3bmg LY th Va®c th nh€ h3nh 4
Ta L Ht goatecr WnRge wvt.hi gn gv &c Vvi®E+ &tc hn gy "ec =t relan
V. i g o v®g n htre“ng.v,i ng n v®c th e
-Quy tdc La gi8&c: NJJu,ec,&s.nhi ®a Ic€nmg
t ng ogatblke® quy t b La gi 8c nh€ h3nh 4
-Ph®p tr. r€e ¢ suy ra t. ph®p ¢, ng Vv,
e=qie=e+(-&) (hinh48)
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Hinh 4.8
5. MYCH nl N HCENH SIN THUBN TR,
* MAc ti °u
Ph©n t2ch c¢c8&c hi n t+€ ng Lic8mr tphf¥fkh

t° LiTn o tr®, ot L- t2nh to8&n m,ing Lkhi
c- d,ng Li n ch4iy qua;

R n luy n kh[ ntng t€ duy 1l ogic, ¢
hi Wu btih/ut ct8ic/jpki Jn t h_ ¢ chuy°n ng”"nh.
5.1. Quan HIM Min, nggp :Li Mn

M4ch thufn tr° |- mUlch ch”™ c¢c- Li n
quav”" kh'ng c¢c- thhmhd)phfn Li n dung

R

Hinh 49
nHt v- o mUch Li nsin8w xoayoobi @dch

S

Li " n ch#h gudi Wmot LbbBlh k&8dthDm ta c-

h
h

|—E——Ums'm/'/t—lm inwt
r r
L@®yU/lr |7 bi°n L, d,ng Li n qua mYch
Li " n &p ta thhelFnttong dmA@ghLi n v° Li’
g-¢c | ch pha gi_ajd,bg 7 thh'v tvB®ci bhdi§a

c.,a d,ng Li ' n v .10dhinh418p Vv€&€ tr°n h3nh

5



9C

J\.}F
.
“|
p d r it
|
i 74 X |
—_— -
Hinh 4.10 Hinh 4.11
Chia c[ GGai v/ cho
ln _Un/¥2o  _U
J2 r r
n- | L nh ludt Dm c¢c_,a mUlch thufn tr
thufn tr°, tr° hi u d,ng c_ a_da nlg Lni 8np
LHt v o nh&nh, t° | ngh ch v,_,i Li n tr
5. 2. Cilng sumt.:
Ctng sublt t ¢ th i c¢c,a nh8nh L€ ¢ t2nh

P = u.i = Un. Iy Sirfwt = 2UIsirPwt.
Thay sirfwt = (17 cos2m)/2, ta co:
p = UI(T cos2awm) = Ul - Ul cosant
Nhedy clng sublt t ¢ th i c¢c,a nh8nh thuf
khing L i Ul v thwnh phfn bi/Jn L i Ul
V3 th blcosphfa 0 t2nh trung b3nh tron
sublt trung cbh3unhk 8t rcgnag nn 8tntk hs & gb Tn g tWUh " |

Cilng sublt trung b3nh trong m t chu k8 c
d. ng hay c¢c*ng sublt h_u ctng, kT hi u |I°
NheylWw'di v.i nh8&8nh thufn tr  c¢clng sublt

2

P=Ul=r?=""

r
ni " n nkng ti°u th, trongd_trhg il 'gi an t t 2

W, =P.t

6 . MYy CH nl N HCNH :SI'N THUBIN CudM
* MAc ti °u



91

S

Ph©n t2ch c¢c8c hi n t€ ng Li n t_. kh
t" Li ' n ¢lfm, Li n dung, t_. L- t2nh to:
phnf t° khi ¢- d,ng Li n chly qua:

R n luy n kh[ ntng t€ duy Il ogic, ¢!
hi Wu btih/ut ct8ic/jpki JJn t h_ ¢ chuy°n ng”nh
6.1 Quan h-MidMnn@pLi Mn

Nh8nh c¢- h S t clm L khg |  n, L
qua L€ ¢ g i | HAnha®8nh thufn clm (
= L Sincwt
re Ar”
. . - _b‘d;"
a —— i
.:‘.'.Lg,.‘,t J*z
a1 -
“l % N\F r
. ar A4 AL7 u .
. 143 4 7 7
'y g
P 4, = A=~ =dL, = At
Hinh 4.12
Nju ta LHt v o mUch Li n 8&p xoay ¢
d., ng Li n i c¢- dUng:
I = I mSinwt

Do d,ng Li " n biJn thi°n n°n trong
L " nh theo biWu th ¢

g =- LU
: dt
Ap d,. ng L nh Hhou dfi%ongtaGic htp |1 ¢
u+e=ir=0vir=0
Do :L u=-¢e

Nh€ vdy trong nh8&8&nh thufn clm Li n
xublt hi°  n trong nh8&nh, hay Li n 8p ngt
L i nhau. nW t3m~"guwWamgh'Ligin, & alingri &m
s.L.L t  ¢cIm v" d,ng Li n.
e

5
, @9

M t h hind4l2)g tla " tnh Hy
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.phfn t€ chu k8 th. nhblt c¢c_,a d, ng Li
c., ¢ LY d€ehng, s gia d,ng Li n d€hng v
Di; > Diy> Diz é >Di,>0
V3 thJ t c¢c L, bifjn thi®°n c¢c_,a d,ng Li
vQ khlng
Di./Dt >Di,/Dt > [#,/Dt >
s.L.L t c¢cfm trgi dblu v~ t | v._ i t ¢
v ¢- tr° s’ gilm dfn t. ¢ c¢c LYi vQ kht
., phFn t€ chu k8 th._ hai c.,a d,ng Li
vQ khtng, gia s d,ng Li n ©m v" c¢- tr’
bi Jn thi°n d,ng Li  n clng ©m v~ c¢- tr’
cfm clng d€hmg wWfntrt. s'khtng | °n ¢ c¢c L
LT ludn t€hng t ta c¢c- ° phfn t€ chu
tr° s gilmt. ¢, ¢c vQ khtng, °~ phfn te€
dfn tr° s t_. kh'ng t_i ¢, c LYi ©m.
T. c¢c8c nhdn x®t It'r °tnh’'t abiv/En Lt@iic® nd Yen,
theo s, DbiJjn thi°f2)c, dadthelyls. . (H¥nh
pha sau d, ngChayp/2radiam t g-c 90

Taco:
di d(l,, sinut) . .
g =-L=-L="r =- LI ,weosut = bl sin(ut - p/2)=E,, sin(ut- p/2)
V., i bi°n L, :s.L.L t clm |~

Eim=wLInH
ni n 8p LKt v o nh8nh
u=-e =wLIycoswt=U,sinwt +p/2)
Ta thbly Li n 8&8p LHt v o nh&nh fhHapfn cl
p/ 2 radian, bi °n L, b=ng bi°n L, s. L. L.
T tréntacé Chi a c[@® htaa WE a«:ho

U /N2=E, IN2=uLl_I2
T. L U=wL.l =x_.I
V., KL =wL c vV ai tr, nhe Li n tr’ trong nh
khg§ng c¢c.a nh&nh thufwn cIm, Lhn v Lo cl
Ta co: | = U/x,
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n©oy | L  nh ludt Dm c¢, a mha&nd, tahgulFin’ rc
nh&nh thufn ¢fmtr” hi whaddmgvec, a Li n
ngh ch v, i ¢cIm kh8ng ¢, a nh8nh.

6. 2. Cilng sumt.:

Ctng sublt t ¢ th it c¢c.,a nh8&8nh thufn cln

sinant =Ul sin2mt

p=ui=U_I cosmtsinut =2Ul

Ta thbly clng sublt nh&8&nh thufn clm c
Lti tfn s d, ng Wil=Ifxk =W%¥x_.c -Ctbnig® ns ulklt bt 3r
trong m t chu k8 c¢c,a nh8nh thufn c¢c[m
v th_  ba c¢c_,a d,ng Li n, d,ng Li n t&t

5 5

|l € ng v o cu, n doy d<€ i d4ng ntng | € n

. 1/4chuk 8 t h_ hai v' t h t€ c,a d,ng L
tr8i dblu, nh&nh tr[ ntng | € ng vQ ngu"
ti°u th, ntng | € ng, n- c¢ch” trao L i
trao L i nktng | € nmgg nggi€ ai ntgau~ ch¥ervg LtGie
sublt phln kh8&8ng hay c¢lng sublt v c¢clng
clng sublt trong mlch, ta c-:

QL:U|:|2X|_:U2/X|_

nhn v c¢c_.,a c¢clng siuAmh pehKhh§tnp E§hay | II° v
B, i s  lakvAraMVAr:

ni " n nktkng v! c¢cl'ng L€ ¢ t2nh t€hng t

W, = Q.t

nhn v yladAra, KWArh, MVArh.
7. My CH Ijll.'.N HCNH SI' N THUBN DUNG:
* MAc ti °u

Ph©n t2ch c¢c8c hi n t€ ng Li n t_. kh
L'i tn dungt,2nh to8&n d,ng Li m,t Li khi
d,ng Li n
R

C - ch4dy qua;

“n luy n kh[ ntng t€ duy Il ogic, c!
hi Wu ©btih/ut ct8c/pki Jjn th_ ¢ chuy®°n ng”"nh
7.1 Quan h-MidMnng@gpLi Mn

MUch tumugfnl "d mdch ch' ¢ L'i n dung,

nh, khtng LS8qughirth¥3a.- t hW b

v
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B

)

Hinh 413
nHt v- 0o mUch m t Linsimwt§p vioancdhik@u
Li " n tr° n°ne=liTa nx &tp d hi° nt itf)4 pUqa,aa ttr.3 nh
.1/ 4 chu k8 th. nhblt nog a.Likht ngp, °tnr
dehmigh43b) , t. Li n bdt LFu qug§ tr3nh ny
nlnhhn khtng v~™ gilm dfn:
Du>0 vaDu;>Du,> éDwp,
vd thJ] t ccla bi7jn 8§pi d9®hng v~ gi [m

khong.
ni n t2ch tr°n t_, | : gD, mgC.Lu w iguQ&
_da_du
dt dt
la:
D.ng Li n trong mch t° | v_ i t ¢ L
L'i " n trong mYch c- oahtQucdehti§ivdehnyg
(hinh 413b).

- 1/4 chu k38 th hai c¢c,a Li n 8p, t
s Li'n &8p ©m v° titng dfFn n°n d,ng Li n
-LT ludn t<€hng t, ta c¢c-: °~ il/Mm4 ©@mhuw "k
ifm dfn t. ¢ ¢ LY ©m vQ khtng, ° 1/ 4
.ng Li n c¢c- tr° s d€ehng v’ titng dfn t
h™ d,ng Li3bn nh€ h3nh 4
T. LY th ta thbly d,ng Li Inui%mowng tnh
tre ¢ Li n°h@yp2mdian g-c 90
Ta co:

—~ O «©

dUC :C%:Cw:UmCWCOSVM = |msin%q/t+'[_)g
dt — dt dt c 2=

I=C




98

H

LOwyl 1 bi °n L, d, ng LI n
Im=Un.C.w
Chia c[ @w@mico: v/ cho
l, U, 1
2 V2 1
Cw
Hay. | = U/Xc

H

L€ Ko vai tr, nh€e Li ' n tr° trong n
dung Kr&éng hawfan mMungWtakdhn v Lo ¢l n
Xc = 1C= 1/2fC

Bi Wu trénd "¢ " nh | udt Dm trong nh&8nh
biWuaong nh8nh thufn dung tr° hi u d_, ng¢
c.a Li n 8&p LHtghy cdh nwh§nhtuwg tkhS8inng rc, e
7. 2. Cilng sumt.:

Ctng sublt t ¢ th”i: c,a nh8nh thufn

sin2ut

p=ui=U_I cosutsinut = 2Ul =Ul sin2mt

Ta thbly clng sublt nh8&8nh thufn dung
Lti tfn s d,ng Li n v" c¢c- bi°n L, b3n
Cilng sublt trung b3hBnhrohgfm tdunonbub
Trong 1/ 4 chu k8 th. nhblt v° th_  ba c,.
t2ch nktng 1€ ng v o t_, d€ i dUn

g ntng

.1/ 4 chu k8 th_ hai v  t h t€e c, a L
tr ntnognglu€nng Wi vdy trong nh8nh thu
| € ng, n- ch”™ trao L"i ntng | € ng v, i
cho s trao L"i nkng | € ng gi.a ngu n
t ¢ th i, ta c¢-:

Q.= Ul = I2xc = U¥Xc

8MYyCH nl N HENH SIN C& nl N TR, , nl N
N | TI1 ¢ P

* MAc ti °u

Ph©n t2ch c¢c&8c hi n t€ ng Li n t_. kh
t" Li n tr°, Imdicn nc[imtt ilJjlp- nnthdawuhg t o § n
L'i " n 8p v cé€tnghfublkhe, a- d,ng Li n ch



96

R n luy n kh[ ntng t€ duy Il ogic, <c8§«
hi Wu btih/ut ct8ic/jpki Jn t h_ ¢ chuy®°n ng”nh
8. 1. Quan HIM Min, nggp :Li Mn

Gi[ thiJt ta c¢c- mUlch Lil4a c- cl ba t

i - { C
— ~ |
Ha 4 4
i @i
" "'_j
JL
a) /(
1 /o)
¥
NA
A ! H
1
! 1
Y =y-y AT
N W)
a2
Hinh 4.14

nNHt v~ o nh&nh Lnhnsi8p Ixoay, cthi @Qug hnh
c- bi Wugusinkt .c:D ing= Lli " n qua c8c phfn t° |
-S_.t 8§p tre°yg Li 'Ilnd ttrh nlh™ plhFn Li n §p

v. i d, ng xI8ic i, nthr 't h®o L nh [ udt Dm v, i
U =Lr

-S.t 8§p tr°anvieitnte®mcl d, 0% Li  nsm X!

L " nh theo L " nh ludt Dm v, i nh&8nh thufn
UL =1Lx

-S.t 8&p tr°nccthidm sdawn gd In‘g°W'i 8 mx §c ¢

L " nh theo L " nh ludt Dm v, i nh&8nh thufn
Uc = l.Xc

ao

Ta c¢c- L th v®c th Li .In5b&p ntir °nn 8§p§ c
LHt v o mUch b=ung t  ng c8&c s_t 8&p tr°n
U=u+u+u
hay ¢, ng v®c tlkg ttda Lk€ndh hiuvymQngmg._ ta n a
Cdnh QA ¥.U | " th” nh phfn Li n 8§p t§
CUnh ABUSiUY=1(xTxc) g i Il th”"nh phfn
khang.
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Tam gi 8c vulng OAB c¢- c¢cYnh huyQn |~
| © hai Li m @tp&d hd.nthg ph’f ph[n kh8&8ng) ¢
nh&nh. T. tam:gi8c Li n 8&p ta c-

Nh€ vdy d,n Li n v™ Li n @p trong

g
U=uZ+U7 =u2+ U -V, )

U u -u
t':X:L C
g/ Ur Ur
-NJJu>%thiU>Ucvaj > 0 , d,ng Li n chdm pl
n-i mUch Lblt ncEm. t2nh ch
-NJJu<wxthiU<Ucvaj < 0 , d,ng Li n s. m ph:
n-i mYch Li " n c-.18.2nh chblt dung (h3nh
T. tam gi§§c Li n 8p ta clng c-:
r = Ucosj
Ux = Usinj
¢
Lz u
¢ Y
r
1r{f
Hinh 4.15

T trénta co:

U=JUZ+UZ = U2 +U, - U, ) =(Ir)? +(ix,_ - 1x.)?

U=tyr+(x - x. )’ =12+ =1z

Loy x L€ ¢ @hilnl kht&m'g lkh&ngnlch:

z L€ c¢c g i |I'" t°ng tr° ¢, a mUch
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T _trénta co: I=U/z
n- I L nh ludt Dm cho nh8&8nh xoay ch
trong nh8nh xoay c¢chi Qu tr’ hi u d_, ng c.
Li n &p LHt tv” ol nh8agth',cw v, i t " ng tr° ¢
T ténta c¢c- tam gi 8§c vulng ho"n to"n L
g i |7 tam gi.® t ng tr° (H3nh 4
:"-'Ii
4 I
[
-
Hinh 4.16
T. tam gi§§c t: ng tr° ta clng c-
tg/:E:XL-XC
r r

r=2z.co$; X=2z.sin.
8.2. Cing h_egng LiMn 8p:

Tr onghahbbg, xemdic n” i tivppltl alinhblyg€ U p
nhau, tr° s t ¢ th i c¢c,a ch¥%ng ng¥€e ¢ d
d. ngbUngth¥y Li n 8§p t ng LHt v' o nh&nh |

Khi ¢, ng=4e€ mMeprd - hi  aUdhaykgxd t ng
tr° to"n nh8nh:

2=r + (g - x) =1

ong chJj L, c. ng h€e ng t°
1-§n
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N |
s
44 i 4%
| % N
U=y, & d=r
== S—
7| G
g 2 a)
7 Tt
a) {
E
)
Hinh 4.17

* Nhon x®t :
-D, ng Li " n trong mlch ¢, ng h€ ng Li’
I=U/z=U/r
Nghoa | ° mUch ¢, ng h€ ng c- d,ng Li
-Trong c¢chlJ] L, c,ng h€ ng ta c- t° s’
U

q L€ c g i | h” s phXm chblt c, a m
L cheigng Li n &p Li n 8&p c,c b, tr°n
ngu n bao nhi°u | fn.

-Clng sublt t ¢ th™ i tr°n Li n c¢cm v

vQ tr° s° v7 ngl® c),dbhug hnohaa ul,” ht3rnchn g4 mdY
§p, t. tr€ ng v~ Li ' n tr€ ng trao L i
ng n ch”® cung cblp cho r, c¢c'ng .sublt ph[

-ni Qu ki n ¢, ng h€ ng: nW xXy .,raa hi
m«n Li Qu ki n:

. 1 . 1
X =X Y mL=—Y w=w,=—
L C VK: 0 \/E
Wog i I tfn s° g-c rTifnngs c.ra °mmc hmYcc hn ¢

la:
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Nh€ vdy LWQmYdkh @® ng h€ ng Li n &p |
bung tfn s riw=wg f=fra mUch, hay:
8.3. C8c | ovui clng sumt cva d,ng Li Mn h
Tr€ ng h p t ng qus§t trong mUch xoa\)
S u:blt

-Ctng subltkyti 8w d_"ngP, | " cing sublt ¢t

Li " n tr° ¢.a mch h3nh sin, do L- ta c-
P =U.l = U.l.cosj (kW)

Loy U I gi & tr° hi " u dJlndg cdanlgi Ln
chdy qujal ‘' mUgec-hc | ch pha gjUla” dLingn L§p nt
Li " n tr" ¢, a mUch

-Ctng sublt phlfn kh&ng: KI hi u | " Q,
] € ng gi.a ngu n v,i c¢c8c tr€ ng c_,a mUc

Q = Uyl = U.Lsin (KVATr)
L ©yx! "U Li n &p phln kh8ng c¢c_,a mUch.
-Ctng sublt bi Wu KkSi,/Jn:HcKTt rh@n'gu cho khl

sublt c¢c_.a thifJt b . Ta bi/Jt m i thilJt b’
d, ng Li n v Li n 8p. CY¥%ng mjthay L’'si

th3 P v"™ Q thay L i t hQoch@ah@ Hicdyt rh@nig
ntng | "m vi ¢ c¢c_,a thiJjt b, ta c¢c- khtgi
t2ch gi & tr° hi u d,_ng c,a d,ng Li n v~

S=U.l=Fz (kVA)
nhn v’ Lo clng s#\Blpe bi WuJjtki tfJebt | I VV,
kiloVon - Ampe kVA) va megd/6ni Ampe (MVA), ta ca
1kVA = 10°VA ; IMVA = 10°VA
T. c8c clng th ¢ t2nh c¢clng sublt tr°n
P =Ulcog = S.co$;
Q = Ulsin =S.sin
T. L ta ve& L€ -c alhnmh ghiBxQmnult'ngS, ha
P v° Q8cgciltnlg” si®dm dih3nh 4
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%o

5 a

}a L

' 2 ¥ ]

r 0
s
Hinh 4.19

T. tam gi §§c c'ng sublt ta clng c¢-:

. _Q
—_ 2 2 t ==
S=,P°+Q Y =5

8.4 HM sX ¢cltng sumt v° c¢c8c biMn ph8p n
aYnghoa h  s’j:c'ng sublt cos

T. tam gi8c:clng sublt ta c-

P =S.cos = Ul.cosj

Do LjlL&os g ©'hg B'ubls.

H  s° c¢ctng subt rongl sfghgabltblt tlr uy (
Li n nktng:

+ V. i m8y olm&w:LiC8&rc, Ilkh2 ¢, Li n L€
thing s~ L nh m ¢ nhs: LD, ng§ficimomn i~ mh
sublt bl Wuh km/woS L ta c-:

P=U m It m COS] =S COS]j

Ta thbly nJu thijJJtbg | " m vh3ccvnpg s

c"ng |.n, kh[ ntng | "m vi ¢ c¢c_,a thilt

+ V. i truyQn t[Fi Li n ntngngnW® tqgua)

L€ ng dOy ta c¢- d,ng Li n chly tre°n L€
| =P /U. cog

NJju jcooosa h° th  ng c¢c"ng b®, Vv, i c¢¥ng

nhau L€ ng dO©y s€& phli t[i m t d,ng Li
-TifJt di n c¢c,a dOy dXndphpgi LI€ nghd®
phTli l . n hhn.
-T"n thblt nkng | €
L- r 17 Li n tr° L€
khi | |, n s& titng t°

ng t  DA=I%t,trong b 3 n h
ng doy, t |~ th® |
n thblt tr°n L€ ng
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Nh€ vdy vi 6 n©fggjcsa bhbltchogsutar ong Kk :
t hwdt ki nh tJ]

b . C8&c bi n ph&p nffing cao h° s c¢clng s
T. tam gi88c c¢clng sublt ta c-:
. P P
co§ =—=

§ /P2+Q2

Nh€ vdy mu' ' n n©ng ¢aa phl[s tEtmngs8sheE
clng sublt phln kh§8ngW Q.h C bhiain plhi€dun gl -p

-V.i m8y Li'n v° thiJt b Li n, LW g
c§ch | a ch  n chJ L, vdn h"nh h>p 1T,
ch ¢c- ¢tng sublt nh, hhn, h4n chJj th" i g

-T3m c8ch sFngsshblblt phln kh8ng ngay
nhi ti°u th,, L€ c¢c g i |" ph€ehng phgp |
L'i n song (howWod20g). v, i t [i

Gi[ s : Khi ch€a mdc t_, (adhdig ddau nliqgu
§p m j.Kdic mdc t, C, d,ng qua °tiph v € t
420b), d.ng Li n qua L€ valgchd®mrul Li " nt'8§pg
m t j<ja@o Lj>w$ss B=ung c8ch | a ch n t_

b¥% LWg¥wmsb=3lng 1.

e | Ir
r |T 4 F 'I[r_ !
| tIp i | r
T 4L ] r o
| £ Z ) i
. :
L 1%11
f== ) ,E:"
\ed
d SN
) b) I\II tr
i

Hinh 420



* cou h.i v° b i tdp:
LCAU H_ |
1.Tr3nh by L nh nghoa d,ng Li n xoa
d,ng Li n c*ng nghi p 50Hz nghoa | g3
2ThJ] n"o | " d,ng Li n xoay chi Qu h
bi°n L, ¢, ach® nd kK3nh sin,
3.Gi i th2ch nguy°n tdc tYHo ra S.n.n

ch_ ng minh r=2ng tfn s’ S.n.n. p h_ t’hu’,

4.ThJ] n"o | ° pha? g-c¢c pha Lfu? S I
5n" " nh nghoa tm | £ nlgi hanth, sgne@, Cho
6.C8§ch biWu di.n mt 1€ ng h3nh sin
7.VE mlch Li n h3nh sin thufn tr° . N
Li " n 8&p. ViJt c8c Dbi Wu t c, VE nTVT.

h
8VE mUch Li n h3nh sin thwfn Ld[l m. vN
Li n §p. ViJt c8c biWu th ¢, VE nTVT.

9VE mYch Li ' n h3nh sin thufn dung.
Li n §p. ViJt c8c biWu th ¢, VE nTVT.

10VE mYch Li -L-@3méc snni RtiJp. N°u |
d, ng Li n v~ bliiwun t&p .c,Viv/Et ncT8vcT .

11.ThJ] n"o | ¢, ng h€ ng Li n 8§p? ni
mch Li n.

12.C8c | oYitomimHghsUubltn h3nh sin. Ct!ng
n g gy

13H s° c¢c*ng sublt ¢c- T nghoa g3? C§c

14VE c8c tam gi §c vulng Li n 8p, ctr

| € ng trong c8§c tam gi §c L.
I Bél Tx P
H«y I "m c¢c8c b”"i1i top sau LOYy v~ o0 ve

1.Bi Wu th_ ¢ s.L.L. OAsin(vt+m4)\nf=6G0Hz.d Yng
H«y Xx8c L nh:

aB °n L, , tr° s hi wu d,ng, t ¢ L, ¢

b.Tr° s t_c¢ th i c,a |©08)g=00Lh sin
c.Bi Wu di., n | € ng h3nh sin n"y b3ng
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2. MUch LW nnci Ri Bp7v, i50iF,= LOH4tO 8H ov
L'i " n &§p U = 220V, f = 50Hz. V&€ mUlch Li°
phfn ¢, a tam gi 8c Li n 8§p, tam gi &c ctn

3. BiWu th_ ¢ tr° t_c¢ th i c¢,a d,ng L
sini(1Brvau=20a2. si A(.¥tH«y 288Wa L In;hQl, Q
d. n®©y | ° nh8&8nh c¢- t2nh chblt g3?

4 . M t tli=c8qR = 6q, X

a. T2nh h s° c¢ci'ng sublt c_, aV.t [i Ng €

b. T2nh c¢ctng sublt ®¢, @ mYah tifid.. n nIW n
T2nh dungc_la€ bng tQ mdic. sOPhmgh sGng, &, b, t 1T
tfn s° ngu n Li n f = 50Hz.

* Y°u cfu vQ L8&8nh gi &8 kJt qgqul h ¢ tdp:
MAcC t Nii dung ni ©
-Tr[ 171 Lfy L_.:c8c cOu
Ki An |-Ki Wm tra th[ Ltiifltc@ufh,| 5
bblt k8 n"o L- trong 14
. -L"m Lfy L, c¢c8c b"i tdp
KO N8 iwm tra chi tigt 2 b il 2

. [-N, p b"1 tdp L¥%ng h4ldn (1

Thsi nghi°m t%c, sUch s¢€ 1

TYng 10
* He ngldXnitc8c cO©u h, i v~ i T gi [
LHh, NG DxN TR& LI CCC CAU H. I :
-D.a v o phfn IT thuy/Jt L« h> c tr[ 17
B"i tdp d“i tr3nh by sUch s€, 1logic,
ki Wm fJratada°mil, p theo y°u cfu vQ L8nh g
1. nCP S PH&BEN Bél TxP:

1.Bi Wu th ¢ s.L.L. GsinniWwt+@E4i)\fi=50HzdYng e
H«y x8c L nh:

a.220Vv;220v; 1001 ; 0, 02s;

b. 220v; 2202V;

c.Bi Wu dihnhsinn®Bng L° th v®c t h:



V' B=200v
|~
WL
| \: -
|
21 = 44A10 q= 53
3= 108A, 20042V, | =QqEaR, ,€429= 200

i=4®, nh8&8nh c¢c- t2nh c[m(RL)
4. codi = 0,6; P = 864W, Q= 1152VARCc=- 1152VAr, C = 2,547.10F






