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B9 sGch Gidi Toan Vat I 11 gém hai cudn :
— Dién va Pién tix
- Qt}tmg hinh

Muc dich cia céc tdc gic [ bién soan mdt tai ligu giup hoc sinh
ty rén luyén viéc gidi cac bai tobn Vot I nhie da thé hign qua hai cudn
“Giai Toén Vat 1f 107,

. Séch viét cho nhiéu logi doi tugng hoc sinh : trung binh, khé,
gibi va chuyén. Céc em, sau khi da ndm bai hoc va duwvc hicéng dén &
ldp, c6 the tim théy 6 bp séch niy mde cong cu tie ciing 6 va néng ca.

Noi dung séch bao gém cée b tip vé Tinh dign, Céc dinh lubt
ciia dong dign khong ddi va Dign tir thupe chuong trinh lép 11 Ph3
thong 11 phén ban A hay 11 Chuyén Lt Céc bai tip dwoc phon logi
thanh mot s6 Bai todn cé trong tam néu ré. Hoc sinh nhd dé cé duge su
dinh hudng trong suy nghi tim céach gidi.

Mbi Bai toén néu ra déu c6 Hudng dén t8ng quat vé phuong phép
gidi, kem theo la mdt s6 Bai tap thi du cé i gidi, sau dé la mot he
théng ctic Bai tap luyén tap. Mot s8 &t bai cé trinh dp cao dwege dénh d&u
sa0 (*) danh cho céc hoc sinh xudit sdc va céc ldp chuyén, lop chon.

Chiing i ridt mong nhin dwgc cac gop y ciia ban doc d8 sach
durge tdt hon trong nhitng lan téi ban.

Déu nam hoc 94-95
CAc TAc G1IA




PHAN MOT

TINH DIEN

§1. LUC TUONG TAC TiNH DIEN

A— TOM TAT GIAO KHOA

R

L. Bao toan dién tich

Trong mdt h¢ kin, tdng cac
dign tich cia b bio toan

Zqi = const

di¢n tich di¢m ding yén
(lyc Culéng)
(94,9,>0) (q,qa<10)
,__‘i' ___________ q.’__. 9 9
U . = - 9 - iim - 313
. r .

— Piém dut : dign tich
— Phuwong : duting thAng né6i hai dién tich
— Chidu  :lyc dfy n&u q;q,>0

Iyc hit néu q;q5<0

vdi binh phuong khodng cdch gita cc dién tich.

q : culdong (C)
F = %. |91% | r : mét (m)
| 12 F : niuton (N)

(F = Fyp = Fgy)

k = -1 = 9.10°Nm?C "2 ( &y = hing s6 dign mdi)
4re, ‘ .

€ = hing s6 dign mdi ciia moi truong (e=1)
(chon khong 1€ = 1; khong khi : e =1)
CHU ¥ :
Dinh lujt Culéng (Coulomb) chi ép dung duge cho :
® Céc ditn tich diém _
® Céc dign tich phin b6 déu trén nhing vit din hink cdu (cof nhd dign tich

—Dplon  :ti18 thudn véi tich céc dp 16n dign tich, t1 18 nghich|

diém & tam).

Il. Lyc tuong tdc gida hai] -

B— HUONG DAN GIAF TOAN

Xic dinh cdc dai lugng litn quan d€n lyc

Bal toan 1

| tuong tdc gita hai dign tich diém dimg




— Ap dyng cong thic :

F = k 1919
. ‘ € rz
a8 suy ra gia trj cua dai lugng cAn x4c djnh.
— Mot s8 hién tugng cdn d8 y :
¢ Khi cho hai qué cu nhd din dign nhu nhau, da nhiém
dign ti€p xdc nhau va sau d6 tdch roi nhau thi téng
dién tich chia déu cho mdi qua céu.
e Hign tugng cing xdy ra tuong ty khi ndi hai qua ciu
nhy trén bling day din manh réi cit bb day ndi.
e Khi cham tay vao mft qué cAu nhé din di¢n da tich
dién thi qua cAu mét dign tich va trd thanh trung hda.

o BAI TAP THi DY

1.1.|Hai qua cﬁu kim logi nhd gidng nhau, mang cdc dién tich
d1, q2 ; dat trong khdng khi, cich nhau mft doan R = 20cm.
Ching hit nhau binglyc F = 8,6.107*N .Cho hai qua céu
tiép xidc nhau réi lai dua vé khoang cach cd, chiing ddy nhau
bng lyc I’ = 2,025.10 74N

Tinh 91,92 -

GIAI
Ban d4u, F la lyc hit, q; v g, trdidiu:q; qa < 0

Tacé:F = k._l_‘_l__lﬂﬂ = -k (_{_1q_2
. R2 . . R2
' 2 -4 -2
Suyra:quqp = - PR = 3810 410 7 _ 4q9-16c2
k 9.10°
7,

~ Cho hai qué cAu ti€p xic, dién tich trén céc qui cfu duge phan
bS lpi. V1 céic'qui clu gibng nhau nén chc dign tich cla ching bing
nhau : q’; = q’g- Theo djnh luit bio toan dién tich tac6:

o b

q;1 = qg = ———
! - ‘ 2
| T B L ’ . - . 2

Vay: P’ = k..]__q_,_-l.'_‘l.zl =k @Wite)
R? AR

\7 L B ‘ . ’; 2

Suyra: (@ +a9’ = _—-4FkR-

L 4202610744107 _ oo 12
| | 9.10° |
V1 qy, g tréi dfu nén ta chua bist duge dfu cia tng (q; +q,).
Ta céhe pﬁuang trinh:
lay+ag] = 6.107%C)
q -9z = 16.1071%cC?)
 ~ Trutng hgp 1:qy+qy = +6.1078 (C)
41, 93 12 nghigm ctia phuong trinh :
" %x%2-6.10"%+16.10716 = 0.
Gidi phuqng trinh, ta duge |
xp = 481078, xp = 21070
- Tmb‘nghdp 2: QG+ = -6.1078 ()
Q9o B nghiém cﬁa phuong trinh :

x2+6.107% + 161071 = 0.

e



Giai phuong trinh, ta duge :
7 Xg = -8.1078; X4 = 21078,

Vay q;, qg ¢6 thé c6 mot trong bén cip gi4 trj sau

 fa = 81078 gy = -2107%
q = -2.107%¢’ qu = 81078
a = -81078%C q = 21078
q@ = 2107% " lgg = -8.1078

1R = 20cm. Lyc tuong téc tinh dlén gitta chung c6 mdt gig
- |tri ndo 46.
Khi dat trong dﬁu, & cing khodng céch lye tuong téc tinhj
dign gida ching gidm 4 l4n:

Hbi khi dat trong déu, khodng céch gita céc dign tich ph:
12 beo nhitu d& lyc tudng téc gita ching bing lyc tudn
tdc ban ddu trong khong khf.

‘GLAI

Dbat F, F’ 14n lugt 1a d9 I6n cha lyc tuong téc tinh dign gida hai
dién tich q; qg khi ching dugc diat cich nhau khoang R trong khong
khf va trong ddu.

Tach:
F =k, 9%l F o=k 191%
2 S
Theo 48
E_’ = l = £=4
F 4 h

1.2 | Hai din tich diém dit trong khong khi, cAch nhau khodng|

Dat ' 1a khodng cach trong dfu cia hai dign tich d& lyc tuong
tac tinh dién vﬂn nhu trong khong khi lic ching cich nhau khodng r, E
taco: :

F =k a2l _ % CICH]

o BAITAP LUYEN TAP
' 1;3;7;,7Hai dign tich diém bang nhau dt trong chan khong, cich

“nhau doan R = 4cm. Lye ddy tinh dién gida chingla F = 107N

a) ’I‘im do 16n mbi dlen tlch

b) Tim khoéng cach R1 giva chung dé€ lyc day tinh di¢n 1A
F, = 26107°N. |
ps: a)lql= 153.1'0;90. ,

DR, = 8m

1. 4 Hax hat bm tmng khong khi & cdch nhau mdt doan R = 3cm,
mi hat mang dign tichq = —9,6.10715C .
' a) Tinh lyc tinh dién gida hai hat.

b) Tinh s6 2lectron du trong m61 hat bul, bist ‘dien tich m61 -
Slectron la e = 1,6.1071%C . :

DS: a) '9,216.1’0"2N
b) 6.105.



1.5 M5i proton o6 khi lugng m = 1,67.107%kg , dien tich
-q = L6. 10"190 Hoi Iyc dfy Culong gi@ta hai prbtbn 16n hon lyc hdp
'dAn gida ching bao nhitu 14n ?

" Hutng din :lchfipdin F = G 1™z

.G = 6,67.10711(SI)
o s i

ps:1,36.10%

1.6 Ha: vt nho g16ng nhau, mbi vat thita mdt 8lectrdn. Tim kh6i
lugng mbi vat d8 lyc tinh dién blng lyc hép din.

ps:m = 1,86.10 %kg
_ 1.7 Electrﬁn quay quanh hat nhén nguy2n ti hidrd. theo quy dao
. tron vGibén kinh R = 5.10 m ..

a) Tinh d0 16n lyc hudng tAm dat 1dn lectron

b) Tinh van t6c va tin s8 chuyén dong cia &lectron.

. Coi électron va hat nhan tmng nguyén td hidrd jcu’dng the theo
. dijnh luat tinh dién.

Hudng dén :
Trong chuyén ddng trondéu: F = ma = m>

= 27Rn; n I3 thn s6 chuyén dong
- ps: a)F=9.10"8N
b) v =~ 2,2.10%0 ; n = 0,7.101% !

1.8 Hai vét nhé mang dién- ti}ch’ dat trong khong khi céch nhau
doan R = 1m, dfy nhau bing lyc F = 1,8N. Dién tich tSng chng cia
hai vat 12 Q = 3.1075C . Tinh di#n tich mbi vht.

ps:qy = 21075C, q5 = 1075C hoic nguge lai

11

1.9 Hai qué ofu kim logi nhd nhy nhau mahg che dien tich q1,92

BTV

-u-—""'
dat trong khbng khf cich nhau R = 2cm, dfy nhau bhng e

F =

2,17. 10"‘N Chohax qué céuhé'p xlic nhaurﬁllmduavév;tricﬂ

chung d§y nhau bainglgc P = 3,6.10” 4N Tinh q1,92 .

ps: q; = 6.107°C, 1 = 2.10 °Choacnguqc1g:
' J ql = ;—6.10‘90, dg = f‘2-10~9c ho¥ic nguge lai.

B&l toénz - 'I‘im krc t6ng hop tho dung on mpt dien \

12

tich

Néu mQt vat 06 dlen tich q ch;u the dung cda nhidu hyc

i-' P+ 2+
?06 thé duge xéc d;nh theo mot trong hai oéch sau ;
< a) Cong lén lugt hai vecto theo quy. tdc ¢ong hinh hoc

T N’éu 1?1, ?2 cing phuong - .é__’___,r
' *chyng chibu:F = F;+F, K.
* ngige chibu : [ U
F = |F-Fg] - R . F
N ~ Néu fl,:—f"z vubng géc BT EEEEEEP of
- ]
: o= F

&-Néuf,f ct‘mgdoldnvé
hopvdnnhaumbtgéca
‘ F . 2.0H

‘ ?’1,?2 , .. thi Iy tﬁng hqp F tac dung len q la vecto tdng xhc
'dmhbai Do



F = 2F,.cos>
: 2

'~ Téng quat, khi F,,F, khac do 16n va hgp véi nhau mt
|legoca. ‘ ‘ »

r

Theo djnh I ham s6 cogin " .

F? = F}+F3-2FFycos(x—a)

g
b) Phwang phép hinh chitu

' F2+F§+ 2F,Fqocosa

_ Chon h¢ tryc toa d Oxy vuOng géc va chigu céc vects Jen
céc tryc toa 4.

2Fy

[Py = Fy + Fo + ..
Tachd: EFiy

FY,= Fly+F2y+'

F = VFo+F;

¢ BAI TAP THi DY

2.1 | Hai dign tich q1 = 8.1078C,qz = -8.1078C dat tai A, B
trong khong khi (AB = 6cm). Xdc dinh lttc tdc dyng lén
qs = 8.107°C dat tai C, ndu :

a) CA = 4cm, CB = 2cm.

'|b) CA = 4cm, CB = 10cm.

c) CA = CB = 5em

GIAI ‘
bi¢n tich qg s& chju hai lyc tic dyng cia q; va qg la l—irl va ]—."2.
Luyc tdng hgp tic dyng lén qg 1 : F = F+F, i

AT

a) Trutmg hop 1+

VIAC + CB = AB ‘ . dem

PR S
Vi qq3 cing dfu L dem -

nén ¥, lhl\xcdﬁy‘ q2q3 ‘
tréi dﬁuéni‘ muc h&t Trén hink ve,tathsyi-" vh i'z cling chiibu.

Vay : , .
o+ I?wngchléu i?l, fz (hudng tir C dén B)

‘+ dolan
. F Fl + F = k 'QIq3I + k |q2q3]
- AC? Bc2
a8 g 1n-8. '
F = 910’ M+9.10’.M_ = 0,18N
| (410722 (2.107H2
b) ﬂwnghppz.-
4-—*-'—:-@-»- ---------- @ -------------------- e

ViCB CA = ABnénCnhmtténduongAB ngob:khoéngAB
vé phia A,

= 36.10 3N "

F1 _ ylmasl _ 910°8.107%8107°
o Act (410732

14
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BCZ  (10.107%2

’ ) -8 -8 . m
F, =  19298) _ 9.10°.8107°8.107% _ 5001478y

Ll

 Theo hinh v3, ta thily ', va F; nguge chidu, F;>F, . Vay :
~+ Fcingchidu ¥y (wongraxa A B)

+d6nF = F,—F, = 30,24.107°N

o Trumghop3:
" Vi C cich dBu A B nén C
nim trén trung tryc cia doan AB.

F, = k Iq1q3| = 23,04.1073N
‘ AC? ;

Fy = k1928l L 93041070
: CB? ‘ 3
Vi F; = Fpnén F nkm trén
" phan gic géc (Fy, Fy). |
= F L CH (phan giéc cia hai goc ké bu).
= F //AB )
sa = (F,F)

Bolon- F - 2Fjcosa = 2Flcos CAB = 2Fy AH -
| AC
F =

2.23,04.1073 % = 27,65.10°°N .

15

vayi'eaphmgmsongvmm céchxénhtﬂngtﬁAdﬁnB
dolan = 2755 10"‘3N

2-2”7Ngtﬁn tadatadienﬁchql_s1m : qe=.qs= ~B.10-9G|
- "»-'taz?rﬁnhcuatamg;écdéuABCmnha Gcmtmn:g'
o 'kalgkﬁi _
Xécdmh Iyc tic dung lén d:én tich qo = 610—90 dat &
% tﬁmOcuatamgiéc : IEEETTS AL R
RERIE  GHr - ' " ;
Luc tﬂnghqptéc.dung mnqo » 7

: f F) +fr +i’
'Pmngdé e
R
= k=2 RPN ') RN o | 1071 5,
af 2 M8y e N

a8/

3 2
Vi BO = CO = AO,
Clagl = lggl = Il nén . .
Fy = Fg=F
pat. B = B+ o
4 F= i' +F“ C
Vi Fa { .
£ (ivf,;,i"s)=120°' ‘
néen F' = Fp = Fg va
n¥m trén phan gise BOC-

16
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Vi F, va P cing chiéu nén :
*F = F;+F = 72.1075N
* ¥ nhm trén AO, chiéu ra xa A.

o BAITAP LUYEN TAP

2.3 Ba dign tich diém qy = ='-1077C, q2 = 510" 8C.as =4.107%
lan lugt dat tai A, B, C. trong khbng khi, AB = 5cm, AC 4cm, BC = lem.
" - Tinh lyc tic dung len méi dtén tich. EI

: Fihuong A~ C,F) = 4,05, 10‘2N
thuongmxac F2 = 162.107%N .
F3 huongC ~AF, = 20,25, 10 2N
-~ 2.4Badiéntich diém q = 4107%C, q2 = -4.107%C,
Q3 - 5.10_‘8(: dat trong khong khi tai ba dinh ABC ciia mot tam gidc
déu, canh a = 2cm. Xdc dinh vecto lyc tdc dyng lén g3 .
ps : Fy dst tai C, phuong // AB, chigu A » B, Fy = 45.107°N,

2.) Ba dign tich dlem ‘ll =43 =q3 =q = L6 10~ 19¢ dat

. trong chén khong tai ba dinh tam gidc déu canh a = 16cm. Xac dinh
lue tac dung lén dién tich q3 .

ps: Fy dat tai C, phuong _LAB chléuraxaAB dolon

,2.6 Ba dién tich diém ' q1 =.27.1078C,: .q. = 64.1075C,

93 = ~1077C dat trong khdng khi tai ba dinh tam gisc ABC vudnggbc.

- tai C. Cho AC = 30cm, BC = 40cm. Xéc djnh vecto lyc téc dynglen qg-

ps : Fy dat tai C hudng dn O (trung didm AB), F = 45.107N

= 9‘/§ .10‘27N =~ 15,6.10"23;!5\.

‘__2;1331 3 dinh tam glac déu canh a = 6cm. tmng khéng khx cb

datbadxénnchql 6.107°C, g, = g3 = ~8.100°C . Xdc djnh lyc -

tacdgnélénqo = 8.107%C tai tam tam giéc.
" ps:F LBC, huongmA—»Bc F = 8410‘4N

2.8 Haj dign tich q; = 4. 10“80,q2 = -125. 10‘8(: dat tai A,
B trong khéng khi, AB = 4cm. Xdc djnh h;c tdc d\mg lén
q3 210‘9Cdattmcvach 1 AB va CA = 3em. '

';» o ps: F, ~‘76610“‘N 7 hopvﬂlACgoca = 70°

29C6 6 dién tich q b?mg nhau dat trong khbng khi tai 6 dinh
luc giac déu canha Tiny Iyc tic d\mg lén m61 dién tich.

ps: F huéng raxa tam lyc gidc

p = (15+4V8) k¢*
12 a2

2 10 Bén dign t,leh q gxbng nhau dat G 4 dinh tu dign déu canh -
“&~Tim lyc tac dung len mbi dién tich.

Ds i’hopvmmat tﬂdléng00160°32’ F=vV6. kSL
’ a

-2.11 Hinh lap phuong ABCD.
A’B’C”D’ ‘canh a = 610710 34t~ trong

. chan khong. Xdc d;nh luc tac dung lén mdi

y Ay
dién tich, néu: - , R - b T c
C a)Ce2 aiemich‘q'i =qp=1,6.10"¢ - s} ‘g\iis&rz_f B

tarA,C 2 ditgn tlchqg-mq‘:._; 6407 18¢c-- g t;'
tai B va D’ R SO




b) C6 4 dign tich q = 1,6.1071%C va 4 din tich —q Mt xenks * BAITAPTHIDY .. -

nhau ¢ 8 dinh cia hinh lap phuong. o : -
VZ, g L . 3.1 |Hai dign tich q,1 = 210 8c,q2 = -8. 10‘80 dat tai A, B
DS: a)F = o k= =045.10 N ‘ trong khong khi, AB = Scm. Mot dién tich q3 dat tai C.
a . , ‘, | Hoi :
2 ’ . - : ‘ ) ) d V & , 2 ?
WF = kL V3 +L-vig=~o05410°N - [@) € dhu dE g3 nam cAn bang ~
& 3 o - |b) Dau va d9 161 cua q3d€ q1,q2 ciing can bang ? -

GIAl

St todn , | alVit C
Bai toan 3 | | Kh#o sét sy cin bing ciia mpt dign tich aLvir

» Dxéu klén cﬁn bang cua dnen tich qg : 7
Khi mjt dign tich can béng dti'ng yén, lyc t8ng hop téc i '
Fy = F 13+F23 =0
dung 1en dien tich théa diéu kign :

Ta suy ra cdc lye do q,,9, tic dung lén 43 :

Fis. Fag I cac lyc trye ddi (cing gia, nguge chiéi, cing 40 16n).

ﬁ = fl+?2+... = 6

- Khi- 91,92 ‘trai dAu, dé thoa didu kien trén, diém dat C cia qq phai

Phuong trinh vecto trén thuﬂﬁg duge khao st theo mbt nam trén du‘dng AB, ngnax khoang AB, gﬁn AAR dxém dat cia q, ,
trong hai cich : _ dlén nch cé dé l6n nho hcm qp)-

— Cong lan lugt cdc vects theo quy tic hinh binh hanh,

‘ BQ I(Ih Fw = F23
dua h¢ lyc tdc dyng lén dign tich vé cbn hai lyc. Hai hyc nay phai

trc ddi nhau (cing gi4, ngudc chidu, cimg do 16n). | 'hay R o lmasl _ 4 lazas
' S ) T . : ;Ei?::f??)  ~ 33  s 2 : Oy o Dos
— Phuang phép hinh chidu trén céc truc toa o : L EEe CA © B
Fx = F1x+F2x+...ﬂ. =0 : : | _ - Suyra QE = \/iﬂ_—zl = 2 r
|Fy = Fig#Fp+.. =0 : R CA 0 SR
) v ‘/ ' - Ma . " CB-CA=AB=8m = |
2  F = Ff.;.pg-_:'o ) . o i ‘, | . ,
' - Tt 2 phuong trinh, ta suy ra :
. "~ CA=8m; CB=16cm
19 .




a) Xdc dinh qg :

* Pidu kién cin b&ng cua di_én tich q; : F’l = F21 + ﬁ31 = 6>
F21 va Fa1 phaii 13 hai lyc tryc d6i : cing gi4, nguge chidu, cing o,
lén. -
- B R, -
A . o T TTTT O
C A B

Vi qu,q2 trai diu, F’m Ia Iytc hit, hudng tir A dén B nén Fa1 58 hudng
" ngudc lai, tir A dén C; Fa dong vai trd lyc hit va q1,q3 phai 1a hai dién
tich trai dau. Vi q1 1a dién tich duong nén qg phai la dién tich am.
Do Ién F3; = Fy ’

K 9dsl _ o 10l

AC? AB?
2
Suyra  [gg = AC |qy) = 8107%C
AB2
| q3 = -8.1078C
*Tacé: F’13+F’23 = 6>
fm"’ﬁm =0
Suyra F13+ﬁ%+§21+ﬁ31 = 6>

*  Theo dinh luat III Niuton :
Fi3 = —Fgz1, Fog = —Fgp, Fgyy = —Fyg,tasuyra:

' -
Fy = Fop+Fyp = 0
Vay khi g3 = —8.107%C dt & C, c hai di¢n tich q, va g, déu
ding yén can bang.
GHI CHU : Trong ciu a, néu 2 dién tich q; va q, cing ddu thi diém dit C
cia q, phdi ndm wén dudng AB va ¢ trong khodng AB

21

3.2 |Hai qua ciu nho cung khéi lugng m = O,Gg duge treo trong
 |kchong khi bang hai sui day nhe ciing chidu dai I = 50cm vio
cung mot di€m. Khi hai qua ciu nhidm dién ging nhau,
chiing ddy nhau va cich nhau mot khoéng R = 6cm.

a) Tinh dien tich cia mi qua cdu; Iy g=10"2 .

b) Nhiing hé théng viio rugu tylic (¢ = 27), tinh khoéng cich
| R gita hai qua (ﬁu bo qua lyc ddy Acsnmet

o Cho biét khi géc @ nhb : sina = tga . '

- GIAI
a) Dién tich : Lyc tac dyng lén 1
qua ciu : :
-
~trongluc P, P =mg
> 2
~ Iyc tinh dign Fy . Fy = k 4
; , R?
— e cang cia day T
Khi dién tich can bang

1

> > - -

t P+Fy = F,

- - - —>
tasuyra F+T =0

Vay Fse oo cung phuong véi T , tuic
la cung phuong vdi day treo.

Goi goc h¢p bai day treo va phuong thing ding Ia dﬁy cung la
goéc th bdi hai vecto i'? va B .

Tacs:  tga = -9 =

M



Vi R nhé so vdi [ nén « la goc nho :

2
Suy ra _‘R.Z = __lg___ 2)
. 21 ng2 > »
Dién tich cia mbi qua cdu B

3
lql= /R _ [ mgR p
21k 2k!

.._3 -2 .
lq| = \/7),6.10' 1061072 1072 = 19.10~°C
2.9.10°.0,5

CHU Y:.
Cb thé gidi cach khac nhu sau :
Chiéu phudng trinh (1) 1én cdc tryc ngang va diing :

| Fa-Tsin« = 0 Tsine = Fa

/ —P+Tcos« = 0 Tcos: =- P
T 85 : tga = Fa
P

Trinh ty gidi tiép theo gidng nhu trong cach 1
b). Khoéng céch :
Khi he thong & trong rugu étyhc Ivc dien sé thay d6i la

F(’i = k __q___.
2
¢eR
Goi goc hgp bdi day treo va phuong thing ding la o’ , tuong ty
nhu ciu a, tach :

? 2
tga’:f}?:__liq__

vii tga’ = sina’ = R -
, 2!
> R _ _kq®
2l eng’2
> RS = 2kg?
emg

tasuyra:.
R =’*2z'k92 .
mg
e 3
Tisd: R— = l
) - R3 &
3‘/E :

3.3 {Tai 3 dinh ciia tam gisic ddu, ngudi ta dat ba didn tich
‘|gibng nhau q;=qy=qg=q=6. 10—7C - Hai phai dat dien|
tich thi tu q, tai dau, c6 gia tri bao nhiéu dé€ he théng

diing yén can bing.
GIAT -

Diéu kién can bing cla ,é":
dién tich qq ¢C: AN

F1:«3"'1?23"'1-?’03 =7 114’;§;qu//‘>\\« ﬁ
Dat Fy = Fig+fes s

P+ R,
24

. Khi he théng trong khOng khi, tir phuong trinh (2) trong cu a,



; C 2
ViF;3 = Fypy = k—clz—(alécgnhtamgiécdéu)végéc
o ‘

- = '
(F'13 ‘F23) = 600 nén F3 = F13 . @ N Fs (15 phIIdng trén phﬁn giéc
g()(? ACB . s ¥

=> s SR : A
Fo3 cung phuong F3 nén q, phai nim trén phén giac géa ACB .
Tudng ty, khi xét diéu kién cAn bang ciia q; va qg ta suy ra q,

phai nm trén phan gidc goc A va B .
' Vay q, phai nam tai tdm O cla tam gidgc ABC

Vi ?03 nguge chidu ﬁs nén ta suy ra
-
Fog Ia lyc hit va q, la dign tich am (ngugc dau véi dign tich q).

Do I6n Fog = F3

S X 2
k—t22 = k9 v3
2. V3

(ga?)2 a?

- 2
3 1%l . & 3

8.2 . 82
_ V3
% l=—=1ql
3
G = - ?..q ~'-3,46.107'C -

o BAI TAP LUYEN TAP

3.4 Hai disre tich q; = —-2.107%C, q; = 1,8.107°C dat trong
khong khi tai A vi B, AB =/ = 8cm. Mpt dign tich qq dat tai C. Hoi :

~ a) C § dau @8 qg nim can bang ?

b) Dau va do ldncuaq3 dé q1, 92 cungcan bang
‘ DS :a) AC = 4cm, BC = 12cm ; b) g3 = 4,5.1075C.
3.5 Tai ba dinh tam gidc déu, ngttiﬁtadat3diéntichgi6ngnhau
4,=43=q3=q=6.10"7C . Phai dat dién tich tht tu q, & dau, 1a bao
nhiéu d& h¢ can bang ? .
DS : qq tai tAm tam gidc, q, = —q/V3 = -3,46.107°C .
3.6 O mbi dinh hinh vudng canh a c6 dat dién tich @ = 1073¢..

Xéac dinh diu, 36 16n dién tich q dat & tam hinh vudng dé ci he dién
tich can bang ? ‘
pS.q = —9(2\/§+1)
, , 4

3.7 Hai qua cdu kim loai nhé giong nhau mbi quaoé dién tich q
khfii’luqﬁg m = 10g, treo bdi hai day cing chiu dai / = 30cm véao cing
mdt diém. Gid qua cdu I o6 dinh theo phuong thing ding, day treo qua
ciu I s lech goc a = 60° so véi phuong thing ding. Cho g=10"2 .

Tim q ? _
ps:q =1V r_n_g = 1078C.

/Ha: qua cAu kim loai nhé gidng nhau treo vao mét diém bai
haj' day ! = 20cm. Truyén cho hai qua ciu dién tich téng cdng

q=8.10"7C , ching ddy- nhau céc day treo hdp thanh géc 2a = 90°.
(‘hog = H)m/s

a) Tim khoi lugng méi qua ciu.

b) 'I‘ruyén thém cho mdt qua ciu dién tlch q, ha1 qua cﬁu vin
ddy nhau nlnmg goc gn‘ta 2 dAy treo giam cdon 60° Tinh q

2
—% @ _ -
pS:aim = X = 1,8g; b)q~—28510 c
16gl smzatga

26



3.9 Hai qua ciu nhd bing kim loai giéng nhau treo trén hai day
dai vao cing mot diém, duge tich dién bing nhau va cach nhau doan
a = 5cm. Cham nhe tay vao mdt qua ciu. Tinh khodng céich cia ching

sau d6 .

" ps:a = 3%=3',15cm.

3.10 Hai qua cdu nho giéng nhau khdi lugng rieng D; dugc treo
bing hai day nhe cﬁng chiéu dai vio cung modt diém. Cho 2 qua céu
nhiém dién gidng nhau, ching diy nhau va cic day treo hop géc a; .
Nhiing hé vao chét dién maéi long c6 khéi Iugng rieng Dy , goc giita 2
day treola g < a;.

a) Tinh ¢ cia dién moi theo Dy, Dy, ay, ag .

b) Pinh Dy d8a; = ap

pS: ae = Dlsinzzltggl/(Dl -Dg) sin® 2tg—z—
2 2 2 2

b)Dl = —

3.11 Trong bai 3.1 va 3.4 :
a) Khi q3 can bing, qs phai c6 dsu gi d€ cAn bing nay Ia can
bing bén ? Khong bén ? |
b) Trong diéu kién ca ba dién tich déu cAn biang, can bang cia h¢
14 bén hay khéng bén ?
_3.12 C6 3 qua ciu cung kh6i lugng m = 10g treo béng 3 sgi day
manh cing chiéu dai [ = 5cm vao cing mot diém O. Khi tich cho mbi
qua chu dién tich q, ching dy nhau, cAch nhau doan a = 3V3cm .

Tim q ? Cho g = 10m/s” .

, _ \ ‘
ps:q = za.\ /[ = % igg— 10°7C = %1,14.1077C
- _,2_93_ 2

3
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3.13* Mot vong . day béan
kinh R = 5cm tich dién Q phan b3
déu trén vong, vong dat trong mat
phéng thing ding. Quéa ciu nhd
m =1g tich di¢gn q = Q dugc treo
bing mot diy ‘manh cich dién vao
dlémcaouhatcuavongday Khi- -
cin bing, qua cAu nAm trén tryc.cia vong day. Chléu da1 cla dﬁy treo

quacﬁul&i 72cm, tinhQ
ps:Q=l . /M8 _ 9108
kR

- 'S.ﬁ"Hai qué cdu nhé cung khéi lugng m, dudc tich dién giéng
nhau q. Ching duge n&i véi nhau bing
mét 1o xo nhe cach dign, chidu dai ty -
nhién cuia 1o xo 1a I, , 6 citng k’. Mot

sgi- day chi, cach dién, méanh, nhe,
khong din, c6 chidu dai 2L, mdi ddu
~ day chi duge gin véi mdt qua cdu. Cho
- diém gida O cla s¢i day chi chuyén
dong thing ddng hudng 1én véi gia téc

a, c6 dp lon bhﬁgg (g gia t8c roi ty
do).

\Loxocéchxéu&ll@L >1 > l)nhu'hmhve Xacd;nhgxa
triciaq ?

1 3m sey .
ps:|q| = z.\/_v__ﬁl7+2k(z-z )
N E 2k( 4L% - _ ,°)



~ §2. PIEN TRUONG

A- TOM TAT GIAO' KHOA

I Lyje dign trudng téc dyng lén mot dién tich diém

F=gqF

( : vectd cuing dd dién truimg tai diém dat @)
IL. Cuding dd.dién trudng tao béi mot di¢n tich diém

Dinh li Ostrogradski — Gauss *

— Diém dat : diém dang xét

— Phuong : dutng thing ndi dign tich diém véi diém dang xét

— Chiéu: huéngraxaqnéuq >0
~ huéng vé phiagnéuq < 0
- Pplom :

2 dne e 2

(¢ : hing's8 dien moi cla mbl trwong,

- HL Nguyén lichdng chit di¢n tridng

q : culong (C)
Cieir : mét (m)
|E : von/mét (V)

S - ; ..n

B— HUOGNG DAN GIAl 'imlN ’

Bai toan 4

Xsac dinh cung dbd dién trmtmg tao bdi dién

30

| tich diém.
- | Xéc dinh luc dign truilng téc dung len dien

' tich tﬁém. .

vAi—ApdungcacdhcdnémvepIutmg cméu,dbténcua

‘cudng db dien trudng tao bdi dién tich diém.

K&t qua van o gis tej+dbi v&ﬂi&nmgé‘motdiémbén
ngoii vt hznh céu tich dign déu q. ]

Kln déq. coi Ia dién tich diém dat tai tam hlnh chu.
L= IMc dlén trudng dugk' XAC dmh bdl : '
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F= o
q > 0;:,thﬁcimg chidu
Iq < O:I?'viaﬁnguocchiéu

e BAI TAP THI DU .

4'1

[¢]
[

Cho hai diém A va B cung & trén mdt dudng siic cia dien
truong do dign tich difm q d&t tai O gay ra.
Bigt 5 I6n cuong d6 dign truong tai A, B lin lth la El,Ez

'vaAogénOhonB

Tinh 49 16n cuong dp dien trubng tai M, trung diém caa
doan AB. '

GIUAI

(a>0) A ‘ M B

Ta c6 0 16n cac cubngk dd dién trudng :

Vi M 1A trung diém.cia.AB nén tacb ... .

£ 0A?

~—taiB: By = k |qf
o ¢ 0oB?
—tiM: E; =k lal
¢ om?

oM = CA+OB

(1) .
2 -)

3k

7 42 {Quachu nhé'maihg di(}n tichq = l()_"%‘”&t trong khong

Riit cdc khoang cdch tir bidu thic ctia E va thay vio (1) ta duge :

L1y L, L)
Vaygr E3-_—_‘§LE_2__
(VE; + VEp)?

khi

) Tinh @8 166 cuong db dien trudng Ex tai diém M céch
tam O ciia qua ciu dogn R = 10cm. =

“ by Xac dmh hyc dien truong ¥ do qua cﬁu tich dién téc
: dung len dién tich di€ém q* = —10 e &at. M. Suy ra lyc
| dien truding tdc dyng l2n qua cAu mang dién tich q.

GLAl

a)B{}lo‘n cuong dd di,ér} truong E M

- .
Taocs: By = k.44l = 910°. 10 — = 9. 10°V
| oM oy’

b) Xéc dith hec dienqwngz? - '

= | -

' q<o
~Taco:F = qBy e
Viq <0nénl?ngu‘;!cchi§u§,‘ Bﬁlﬁné\ﬁfh*-’

m Em = w ~9.10% = 0.9N

a2




— Theo djnh luat III Niuton ta suy ra lyc dién trung P do dién

trudng cia q’ tic dyng lén qua clu mang dién tich q la lyc tryc d6i vl F,
CHUY Hmluenayhlucwdngtacﬂnhdlgngiﬂaqnq

4.3%| Mot hat nhd mang dién tich q (g > 0), khéi lugng m duge
-|phéng viio doc theo phueng dudng sic cia mét dien- trutmg
véi van tic dau v...( ‘wony dd dlen tru’dng blén thlén theo thai
gian vdi quy luét duge mé ta ;. 3
trong d6 thj bén Géc thai
gian 1a lic hat duge phong 5,
| vao dién truong. Tai thai
diém t = nT (n : 88 nguyén)
hiy tim vén téc va do djch
chuyén ciia hat trong dign
trudng. B6 qua trong lyc.

~

0 T aT - 31- g

“GIAI
~ Theo d6 thi, ta thily cuong dp dien truong bign thlén mdt cach

tuﬁn hoan véi chu ki T : trong nita ddu chu ki,dién truong b cudng dd
E khong ddi; trong nita sau chu ki,dién trudng bang: 0

— Tu quan he gnia xung cua lvc va @6 bi&n thign dong lugng, ta

co : - : ur

mv = mv, = 2F,t = qun_'I_‘
2

. I

Van t8c ciia hat tai thoi diém S

- BES L

=nTh: Do
v.= v, + pquT S >
2m 0 rr t

33

-Quyluﬁtbié’nthiéncuavﬁnﬁchatcéthéddgcb!éudxénb&ng
d6 thj ben. o : | L

" Ta nhén tha'y hat chuyén dong nhanh dﬁn déu trong mbi nia
chu ki d§u va thing déu trong mbi nia chu ki sau. ~ Duting di cia hat
trong nking nin chu ki lién ti%p hop thénhaﬁps&@ngeocbngsax Ia:

l‘=-1*a(g‘->2 . Véi: a = 359
T
ng nita chu ki dfu tién ‘
T, 1. /T\2
= vy~ +—-af=
81 o2 2 (2)

Sauth&igan t=nT

s = v,T+ (n®+ z)ii"l‘z

wTAPLwENTAP
4.4 Qua cfu bing kim loai, ban kinh R = 5cm dugc tich dign

DS E = 2,5.10% Vin

= 1,7.10% Vi .

‘tdc d4u bang khong).

DS:a)a =

34
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4.8 Electron dang chuyén dong voi van tic v,=4.10%w; thi di
vao mit dign truong déu, cudng 49 dien trung E = 910 V/im, ;-:, cing
chiéu dutng sic dién truting. Tinh gia téc v quang dubng electron
chuyén dong cham dén déu cing chiéu dubng siic. Mo ta chuyén dong
cua &lectrén sau dé.

Dps: Bandiua = -1,6.10" w2, s = 5cm. Sau d6 dlectron

chuyén dong nhanh din déu nguge chiéu dudng siic dign -
. trudng véi gia toc 1,6.101* m@.

Bai toan 5| | Su chéng chit dién truong - Xac dinh
cuing dd dien truing téng hop.

— Néu cac dién tich difm q;,q, ,... g2y nén tai difm M cac
cuong 46 dién truong E: R E)z , ... thi cuong 49 dign trudng téng
hop tai M Ia "

E = E, + Ep+...

phép cdng cac vectd luc Fa phén trudc.

® BAI TAP THi DU

5.1 | Baditm A, B, C trong khong khi tao thanh tam giac vudng

& A va B. Bigt q; = —3,6.107%C , vects cutng do dien
trugng tdng hop ﬁc tai C c6 phudng song seng véi AB. Xac

dinh q, va cuding do dign truong téng hop Eq & C.

35

— Cach xac djnh téng cac vectd B duge thye hign gidng

tai A, AB =-3cnu AC = 4em. Cac dién t°h q; , qo duge dat |

trudng t8ng hop tai C:

" Vi gy <0 nén B, hutng
.t Cden A DE By / AB, B, phai
huohg‘m‘rxa B viqy > 0 (néu
Gz < 0, By hutng vio B,

GIAT

~ Vecto clrang do dien

ﬁc E, +‘§z

ﬁc = g +E'2sen§mtmnggécACBvékhbngthésongsongvd:AB)

36

Suyra:|qp| =

C-Taes B = k1%l - g50tym

- Ac?
B&tA@B = a, tit hinh vé tasuy ra :

-

Eg = By . tga s.El‘.ﬁg@. = 1,5.10* V/m

: 2 - 2
» VABZ +
Ey = B B _ E,.BC - EI,M

‘cosa AC/BC. AC AC
E; =25.10* Vim
Ta'cé:Ez' = k.—’qzl
E;BC? _ E,(AB? +AC?)
k k

= 6,94.107%C

Vigs > Onénqy = 12,6.10°°C



_5.2 |Tei séu dinh ciia luc gidc déu ABCDEF canh a trong

khong khi, 14n hugt dat céc dign tich g, 2q, 3q, 4q, 5q; 6q.
Xic dinh cuong do dién truong tdng hop E tai tam O céia

luc gidc.

GIAl

Céc hinh vé sau day dugc vé véi q > 0. Néu q < 0 ta d& dang
thiy két qua cling tuong ty vi chidu cdc vecto & dao nguge lai.

~ Ap dung nguyen li chdng chit dién truomg ta 6 :

ﬁ = (EA+ED)+(%+EE)+(EC+§F)

By E, E3
E, o6 hudng AD va c6 do 1én :
Ep = k. 4

a2

Ep o6 huong OA va c6 do 16n :

ED = 4k.—q'
a2

Suy ra E -—EA+ p Cco hu’dng
OA va co do on :

E, =Ep-E, = 3k. 4
a2

Chitng minh tuong ty, tacungeo cac két qua :
* E2 = E3+EEoohudngOBvacod016n‘:

E2 = EE'_EB = 31(3- = El
82
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* By = B+ BposhungOC vaco dplon :

E3 = EF—.EC = ‘3k;—qz- = E2 =
—Dodéd: §=§1+§2+E3
ViE; = E; = By
> > ->
(B, By = (B, By = 60°
tasuy ra: i
| B+ By = B

Dodé: . B = 2B,

Vay cuong 46 didn trudng
téng hop B tai thm O o6 hudng OB
va cd do Idn :

E =6k4

a2

~ Néuq < O,I:])oéhu(:ngdl)ﬂvéoédéién:

= 6k.1al

82

5.3.|Hai dign tich q; = qp-= q > 0 dat tai A, B trong khong
khi Cho biét AB = Za. ) |

a) Xac dinh cudng 30 dién truong Ey tai diém M trén|
trung tryc cia AB va cich AB doan h.

b) Dinh h 48 Eyg cyc dai. Tinh gia tri cuc dai ndy.

GLAr

a) Xdc dinh By

R



WBn
= i R
Tacé: By = By + By Bl

pre e A . e
B, va E, 14n lugt o6 huong . .

O _ S,
E2 ...... 1
AM va Bii'viacédg‘) ldn cho béi :
El = k. -4 = k. 9 - J__
AM? BM® a’+n?

Hinh binh hanh xac dinh N '
]73’ +§ I hinh thoi. « '
1 [
Suy ra, Ey o6 hueng OM va 8 o

c6 dd.1én xac dinh bdi : , h

¥

Em = 2E,. oosa—2k~—q———
(a +h2) ; 2+h

hay: Ey = —2kgh '

(a2+h2)3/2

b) Dinh h dé Ey cue doi

thay :
2,,2 _ a®  af 3/a'n?
a®+h? = L 4+ & 42 > gV =——
2 2 4

> (az-!-hz)3 > -2-—7—34112 = (az-t-hz):y2 = __3‘/5 aZh
' 2

Do d6 : Em = qu_h = _4kq

3@ a2 3v3a
2
Eﬁdatwadaikhi: =2 o h =2
D > g . 2 , Tz
~ Tasuy ra: EM)max = kg
3v3a®
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— Trong biéu thic ciia Ey 4p dung bit ding thiic Cosi ta nhan‘

o BAI TAP LUYEN TAP
5.4 Cho hai dign tich q; = 4.1071°C, gy = ~4.1071°C dat &
A, B trong khong khi, AB = a = 2cm. Xéc&mhvectdcubngdt)dlén
truong B tai :
a)H, tmngdlémAB
b) M cich A 1cm, cich B 3cm.

c)th!pvﬁlA,Bthanhtamglécdéu S
: ' pS: a) By huéng dén B, EH 72.10° V/im
b) By huéng raxa A, By = 32.10° V/m
c) Ex // AB, hueng A » B,Exy = 9.10°V/m
5.5 Gidi lai bai 54 vi gy = gy = 41071,
DS: “a)Ob) E’MhudngmxaA,EM = 4010°Vim
¢) BN L AB, huong raxa AB,Ex =~ 15,6.10° V/m.
5.6 Hai ditn tich qi = 8.107°C, q2 = -8.107%C dnt tai A, B
tmng', khong khi, AB .= 4cm. Tim vecto cuong 46 dién trutng tai C
trén trung tn,m AB, cich AB 2cm, suy ra lyc tdc dung lén
= 2.10” 9C<moc |
' -~ B //AB, huéng A - B, -
E = 9v2.10° V/m = 12,7.10° Vi, F = 25,4.107N.
5.7 Hai ditn tich q; = —1073C, qp = 1078C dat tai A, B

trong khong khf, AB = 6cm. Xéc dinh vecto E tai M trén trung tryc
AB, céch AB = 4cm.

" ps: B/AB, hungB~AE = 0432.10° V/m.

40



5.8 Tai 3 dinh tam gisc ABC vudng tai A canh a = 50cm,
b = 40cm, ¢ = 30cm. Ta &4t cac dién tich q; = qs =qg = 1079¢.
Xic dinh E tai H, H I chin dung cao ké tit A. |
DS: 246 Vim
5.9 Cho bdn dién tich cung 49 16n q dat tai bdn dinh hinh vubng
a. Tim E tai tam O hinh vudng trong trudng hgp bon dién tich l4n
hugt o6 ddu sau :
a)+ + + + o)+ - —+
b) + - + - |
\ DS~a)v§b)E=0 oFE = 4\/_kq/a2

510Ta1badmhA,B C cta hinh vuéngABCDcanhadht3
dien tich q giéng nhau (@ > 0). Tinh E tai :

a) Tam O hinh vubng.

b) Binh D. .

ps:a) E, = 2kga® b Ep = (ﬁ+.1_)kq;az

. : -2l
'5.11 Hai dign tich q,
trong khong khi. Cho AB = 2a.

. a) Xac dinh ctxcmg do dieén truong ﬁM tai M trén trung tnxc cua
AB, mch AB doan h.

b) Xéc dinh h d& Ey dat cyc dai. Tinh gi trj cyc dai nay.

ps: a) Ey/tAB ; By = —2kaa
| (@2+h?)32

bh = 0;(EM)M = 2.‘523
a

41

=q>0vhaqy = —qdat tai A, B

Do

5.12 Tai ba dinh ABC cia tt dién du SABC canh a trong chan
khong c6 ba dign tich diém q giéng nhau (q < 0). Tinh 46 16n cudng dd
dién trudng tgi dinh S cia tv dién. Xéc dinh huéng ciia cudng d) dign
trudng nay. _

ps: E = , E huéng dén tam mat ABC

5.13* ~ Hinh l4p

V6kQ/a®
phuong

ABCDA'B’C’D’ canh a trong chan khong. A B
Hai dién tichq; =qz =q > 0d5t3A,C,  p .

hai dién tichqg = q = —qdatsB’, D" '

Tinh 46 16n cubing do dién trudng tai tam ,'3'1'-"- ---JB
O hinh Iap phuong. B L

ps: 16v3 kq/9a2

Bai toan 6 | | Dién trudng tdng hop triet tidu.

Pién tich can bang trong dién trung.

— ‘Tai vj tri dién trudng tdng hp triét tidu ta c6 :

B=F+B+. =0 (1) |
— Vat tich dién cﬁn bang trong dién trutng cb hdp hxc tdc
dyng trigt tléu ‘
F = Fl +Fp+... =0 @)

Trong s0 cic :h,rc Fi ¢6 lyc dién trudng va cac lyc khéc :
trong luc, liec cang caa day, luc day Acsimet, ...

— C#e phuong trinh (1) va (2) duge giai theo céc cach da
gi6i thidu. Suy ra diéu kién hoic cic dai lwong lién quan.




e BAI TAP THi DY

6.1 {Bén diém A, B, C, D trong khong khi tao thanh mét hinh
chit nhat ABCD canh AD = a = 3cm, AB = b = 4cm. Céc

lgg = ~12,5.1075C va cuong db dien trutng téng hop & D
ﬁD = aTinhql va qg -

dxén tich qy, 4z, qg dugc dat lan lugt tai A, B, C. Biét

GLAl

Vectd cuong d6 dign traong

tdng hop & D dude xdc dinh bdi :
- - > -
= E.l + E3 + E2 = 0

§13 + ﬁz = (

Tai D. vects cudng d6 dién
trudng tong hgp E)w do q; va qq
giy nén tryc doi véi vectd cudng do
dién trutng ﬁz do qq gy nén.

Vi g; < 0, B, hudng vao B

 nén ﬁla phai huéng ra xa B va q; , qg phai la cdc dign tich duong.

D{it®= a,taco:

E; = Ejgcosa = Ej.cosa

Wl _ o lgel AD
AD? BD2 'BD
3 ‘ 3
layl = -A—Q:-!(Izl = AD - |qel
3
BD (VAD?+AB7 )3
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-

3

Vig >,0, qg < 0:‘11 = ___—a_ﬁ‘% = 27107%C
= (\/ﬁ?)
Tuangt\x Eg = Ejgsine = Ezsinq o ,
gleel _ plel oo !
cp? BD? BD
. 3 o 7
a3 = -—2 g = Ba1078C
(Vai«l-b2 ) 3

6.2 |Qua cfiu nhd khéi lugng m = 0,25g mang dien' tich
‘ = 2,56.107 9Cdu0ctreobmm6tsmdéyvadétvaotrong
u m{tt dién trudng déu E

|Ees phuong nm ngang va c6 d6 I6n E = 10° V/m.

Tinh géc lech cia day treo so véi ph\rdng thﬁng dung Cho
g = 10mss?.

‘ 7 Gl
Khi qui cdu can bang, ta o6 :
F4B+F=F
Phudng cia déy treo trung voi
phuong cia téng hye B + ¥
- Suyra: -

- 9E
mg

Ctga =

a- Rl

0~ 106
- 26107% 10° _ |

0,25.107% 10

Vay:a = 45°
44




e BAI TAP LUYEN TAP
6.3 Cho hai dién tich diém q; va qp @4t d A, B trong khong khi,

AB = 100cm. Tim di€m C tai d6 cudng 4 dién trudng tdng hgp bing
khong véi :

a)q, = 36.107%C ; g, = 4.1075C

~36.1075C ; q; = 4.1076C

b)qy
| ps: a)CA=T5cm, .-CB=25cm
b) CA = 150cm, CB = 50cm
6.4 Cho hai dién tich q; , gy d3t tai Ava B, AB = 2cm.
Biét q; + g5 = 7.1078C va diém C céch g, 6cm, cach gy-8cm c6
cuong 46 dién truongE = 0. Tim q; , qq.
ps:qp = -9.107%C , q3 = 16.1075C
8.5 Cho hinh vudng ABCD, tai A va C djt cdc dién tich
. q; = qg = q. Hoi phai dat & B dign tich bao nhiéu dé cudng @9 dién
truong & D bang khéng ?
| DS:qp = —-2V2q
6.6 Mot hon bi nho bing kim loai d\f(_jc dat trong dAu. Bi c6 thé
tich V = 10mm3, khoi lugngm = 9.10"5kg. Dau c6 kh&i lugng rieng
D = 800kg/m3. Tit ca dugc dat trong mot dién trudng déu, B hudng
thing ding tit trén xuéng, E = 4,1.10°V/m. Tim dieén tich cﬁa-bi aa
n6 can bing Id liing trong ddu. Cho g = 10mys>.
ps:q = -2.107%C
6.7 Hai quﬁ cAu nho A.va B méng nhimg dién tich 1an lugt

~-2.1079C va 2.107%C duge treo & dAu hai soi day to cach dién dai
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bﬁémg nhau. Hai diém treo day M va N
cich nhau 2cm ; khi cAn bang, vj tri -
céc day treo ¢6 dang nhu hinh va. Héi
dé dua cécd&ytreo trd vé vj tri thing
ding nguti ta phai dung modt dién
trutng déu o6 hudng nao va 4 16n bao
nhigu ?

s : Hudng sang phéi, '
E = 4,5.10°V/m

| Bai toan 7 | | Cubng db dien truong do vat tich dien c6

kich thudc tao nén.

Ta chi xét nhitng vat tich dién o6 hinh dang dac bist.
Hai phuong phap : |
- Phurong phdp vi phan :
. Chia vat thanh vb s8 phén tif nhé, mdi phin coi nhu mdt
dién tich diém.
. Xéc dinh céc dién trudng nguyén to A.—E), suy ra cudng do
dlén trudng tdng hop
E’ = 2 Ei
~ .-Dya vo tinh d6i xing, c6 thé xéc djnh duge huong va dd
¥n cia E

— Phudng phép ép dung dinh Ui Ostrogradski-Gauss

. Tinh dién théng theo cong thic: .




N = E.S.cosa ‘
Néu S 1a di¢n tich 16n trén 46 E va a bién thien, ta ding
phuong phap vi phan :

AN = E.AS.cosa» N = 3 AN

.Ap dung djnh li :

-1,

0.

e BA! TAP THi DU

7.1 | Vong day din ménh bén kinh R mang dién tich q > 0dat
trong khong khi.

a) Tinh cutng d6 dign trudng tai tam O cua véng day.

b) Tinh cudng do dién trudng tai M trén truc vong day

dai nay.

GIA]

Ta chia vong day ra nhiéu doan nhd, mdi doan coi nhu mot dién

tich diém c6 dién tich 1a Aq
a) Tai tam vong day

Hai dign tich didm Aq nhm &
vi tri xuyén tam d8i trén vong day
sé gay nén d O hai dién trudng
nguge chidu cung do l6n (do dién
tich Aq va khoang cich R bang
nhau). Hai dién truong nay sé trigt
tidéu nhau.
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cdch O doan h. Dinh h d& E dat cyc dai va tinh gid trj cyc|

Do 46 cudng 4d dtén trudng tbng hop do ca vdng day ghy nén &
tAm vdng sé baing khéng. -

E,= D AR = 0
b) Tai M trén tric vong diy
— X&t hai dién tich difm Aq nhm & vj trf xuyen tam d6i trén
vong day. Cuting 46 dién truting tdng hgp do chiing gay nén tai M lé

~.“-s__~.~‘ AF,

h ~~‘~-\M |4~§"~‘ =
------------ L < ——=>AE
—_—_,-‘;”— AE,

g -Aq‘
AE = Aﬁ1+Aﬂz

ViAEl = AEg = k29 nan .
, r
“AﬁﬁhrrrtfénOM, huéng raxa O.

*AE = 2AE; .cosa = 2.9 h _ | 2Ag.h
2 r A
- le(mg dp dién trudng téng hgp do ca vong day ghy nén 6M:
M =
EM nhm trén OM, huéng ra xa O

DolnEy = ) AE = (k __3_)= ,%(ZgAq) |

I'

, EMI =k 3R _p _aqa.h
r3 (R2+h2)3/2




— Ta tim t{déEu dat cyc dai.
Ta 4p dung bét ding thdc Coesi :

’ 3
2 2 2 2
(R? + h?)® = [%—+B—+h2] > 27. B B 2

2 2 2
i B, ¥R

Do tinh 46i xd@ng, cd&c =~ '\ __.L.__ i
dudng sic dign trudng cia
qud cfu la nhidng dudong
thing qua tam O cia mjt

chu. |
_ a) Diém M, nkm trong

qué clu

Ta v& mpt mit ciu S,
tam O di qua M. J
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Do tinh d6i xung, nhing diém nhm trén mit cAu nay d8u c6

cing cudng dp dién truong B, dng thoi E vudng géc véi mit clu.

Dign thdong qua mat ciu S;: .
Ny = 2 E.AS . cosa = Y E.AS.cos0° = E(D, AS) = E.§;

Theo dijnh li Ostrogradski-Gauss ‘

- Ny = dakq, = E. S,

Do qua cdu déin dién, dign tich chi phan b8 ngoai mit qui cdu
nén dién tich trong mit cdu S; la qs, = 0.

Vay cutmg df dién trudng tai mot didm trong qué céu dAn dién
WE=0 '

b) Piém Mg n&m ngodi qué clu

Hoan toan tuong ty, ta o6 : _

Ny = E.Sp = 4k . q

Dién tich chita trong mat cdu S, ciing chinh 12 dién tich cia qua

cu, véi :

as, = 4
Sy = 4nr?
Tasuyra E=k.94

Trong d6 r Ia khodng cdch t¥ tdm qui cfu dén diém dang xét
ngoai qua chu.

o BAI TAP LUYEN TAP ,
7.3 Mot ban phing rét 16n dat thdng ding, tich dién déu véi mat
do dign mat o ; -~

a) Xéc dinh B do mat phing gay ra tai difm céch mit phing |

doan h. Néu déc didm cuia di¢n trudng nay.
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b) Mot qua cdu nhod khdi lugng m tich dign q cing dau véi mat
phing, dugc treo vao mdt didm cf djnh gin mat phing bing day nhe

khong dan, chiéu dai !. Coi q khong &nh hudng dén sy phan bd dign-

tich tréen mit phing va khi cAn bling diy treo nghiéng géc a véi
phuong thing déng. Tinh q.

PS: a/Dién trudng déu, o mat phdng, E = .2_£q__
0

b/q = 2¢, mgtga/o

7.4 Tinh cuong 4 dign truting gy bdi 2 mat phétgg rong b han:
a) Pt song song, mat 40 dignmiato > 0 va —o
b) Hgp véi nhau géc a, va ¢6 cing mat 4 dién mato > 0

DS :a) Tronghaimat : E = —

Ngoai hai mgit : E = 0

b) Trong géca : E = osing- / &

Ngoaigéca:E=acos-‘-21—/eo'

ot ban phing rong vb

han dugc tich dign va dat vao mot
dign truong Biét cutng db dién -
trubng téng hgp ¥ bén trdi va bén "

phai cia ban 1a B, ,
goc v6i ban, do l6n E;
tinh mit dd dign mat O
lyc dién tdc dyng len mot
dign tich cia ban.

hudng vubng E, > E,
va Eg. Hﬁy -
ban va

DS:0 = &(E; +Ey) ; F = &,(Ef -

sl

tnrtmg gy bdi mdt day thing dai vd han

bh=2, By, =
2 e a

18
dat trong khdng khi
cfiu dogn r (trong va

ban kinh R tich dign déu véi mat do dién khéi p va
inh cudng do dién truding tai diém cich tAm qua
ué cfu).

7.9 Bén trong
mdt 18 hong hinh cfu. Xac\dj

héng trong trudmg hgp :
a) L5 héng c6 cung tam véi q : ,
b) Tam Oy cia qua cdu cich tAm Oy tda 18 hdng mdt khodngd -
” ps: a)o :

bE = —Jrkpa’
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7.10 Mpt vd cdu ban kinh trong R;, bén kinh ngoai R, mang

dign tich Q phan b8 d8u theo thé tich. Tinh cudng 46 dién trubng tai
ndi cach tdm qué cdu doan r. _ . '

§3. PIEN THE va HIEU DIEN THE

A — TOM TAT G6IAO KHOA

1. Dién th€ — Hiéu dién the

- Dign th& tai mdt diém M trong dign trudng dugc tinh theo
cong thdc :

A ' A :jun (J)
Vy = M= q : culéng (C)
k! V:vdn (V)
Ay ¢ cOng cia lyc dign trudng khi dign tich q di chuyén td M
tdi rit xa (vd cux).
Vo = 0

— Hidu dign th& gida hai diém M va N trong dién trudng : dugc
tinh bdi :

A |
Uy = V-V = 2 11 [ U:ven (V)

Ay : odng cia lyc dign trudng khi dign tich q di chuyén
tit M dén N.
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CHO Y :
® Luyc didn trudng 1d lyc thé. Thét vy, cb thé ching minh duge Ayy khéng .
- phu thuje dang dudng di cda dign tich q td M dén N.

® Khidiéntichqdichuy&tﬂMdé’nNdﬁéitécdqngcﬁah{cdi?nbm
ﬁva‘hjcngoiif"ma‘cécvénfﬁ'cdﬁu,cu&'ivu = vy = 0.Tach: .
s A= -A

I1. Dign th& tao béi di¢n tich diém

€ r

(r : khodng cach tit dign tich diém dén di€m khao sét).

CHU Y:

Cong thic trén cing dp dyng dugc cho qud cdu tich di¢n q phén bd ddu véi
cic khodng cich r thda diéu kién :

r = a(a:bén kinh qud cdu).

H1. Sy chdng chiit di¢n the

Néu cic dign tich q; , qg, ... ghy ra tai diém M céc dign the

V, , Vy,... thi dign th& toan phin gay ra bdi hg dign tich duge tinh
béi:

n
V=Vi+Va+ .. +V, = ZVi
1

IV. Th€ néng tinh di¢n

Thé ning cia dién tich q dht trong dién truding tai diém cb dign
th& V dugc cho béi :

- q : culong (C)
W, = qV V : von (V)
W : jun ()




V. Lién h¢ giila cuing dd | «BAITAPTHIDY
dién trudng va hig¢u dién the —

~

> ” ' 8.1 {Mdt qu cfiu kim loai ban kinh 4cm tich di¢gn duong. D8 di
i : chuy&n dign tich q = 107°C ti¥ vd cang d&n M céch mat
e hinh cfu 20cm, ngudi ta cln thyc hiétn mét cbng
, ’ —7 2 - .

_ ) A’ = 5107 °J. Tinh dign thé trén mat qua edurdo dign
E tich cda qua cfiu gay nén.

Uumn = Ed

+M,N : hai diém trén cung mdt dubing sic - ) Gld1
« B cuding 46 dign trudng cia dign trudng déu ' — Khi q chuyén ddng, q chju tic dyng ciia lyc ngoai va yc cin
' cta dién trudng cla qua clu. Goi A la cdbng lyc dign trudng cia qué cu

sinh ra khi q di chuyén, ta c6 :

A= -A = -510""J

Bal todn 8 | | Tinh cong cia cédc lyc tdc dung khi dign

tich di chuyén. . —Talgics: A = q(V — V) = —q.Vy
Tinh di¢n thé va higu dipn thé. Dign thé tai M do qua cAu sinh ra la :
— Dign th& ghy ra bdi dign tich diém dugc tinh theo cong : Vﬁ _ _A_51077 _ 500V
thic : ' q 10~° ~
t Q Ia dién tich cia qua cu va O 1a tAm qua cfu, ta 6 ;
V = %.ﬂ (¢ : bng sS didn moi) Dot Q I dip d i
f Vy = k.-
— Dign th& gay ra bdi h¢ dién tich diém dugc tinh bdi : oM
V=23V | Suyra:qQ = M OM 500.024 _ 40 | -9G
' : . k 9 3
— Tinh cdng cia lyc dién truding theo cdng thic : _ . 9.10
A=qU Vay dién th& trén miit qua cfu do Q gly nén la
— Tinh cdbng cla lyc ngoai theo cdng thic : - ’ o | | _49110_9‘
A= —A V=kQ =012 = 3000v
o . R 0,04
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8.2 [ Tai A, B trong khong khi, AB = 8cm, ngudi ta én lugt diat
hai dién tich diém q; = 107°C, q; = —1078C.

a) Tinh di¢n the tai O trung diém AB va tai M v6i MA L AB,
MA = 6cm.

b) Tinh coOng ciéa lyc dién trudng khi dien tich

q = —107°C di chuyén t O d&n M theo qu§ dac Iz mt nita

dudng tron duding kinh OM

»

GlA7
a) Dién thé tai O
Dién thé tai mt diém s8 la t6ng hop cia ha: dign th& do hai didn

tich q;, qg gy nén.
Dién the tai O :
V7=Vl +V =k.3}_+k2
o 0 2.0 A0 BO
ViIAO=BO,q; = —qg nén V, = 0.

Dign th€tai M :

VM = Vim+Voy = kB 4+ 82

AM BM
V6i BM = VABZ + AMZ = 10cm

Vy = 9.10°. 107 L9900 (21070 _ eoov
6.1072 10.1072
b) Cong cia luc dig¢n trudng
Céng lyc dién trudng cda
q; vh qp thyc hign khi q di chuyén
khdng phy thupc vio dang qu§ dgo ciaq :
Acm = q(V, — Vi) »

= -107%(0 - 600) = 6.1077J
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8.3 Hipu dign the gida hai dxém M, N trong dién traong
Uyy = 100V.

a) Tinh cbng cla Iyc dign truding khi mot électrbn dn chuyén tr -

M.dén N.
_b) Tinh cbng cén thigt 48 di chuy&n électron td M dé’n N
- 1,6.107173

ps:a)A = -1610In)A = —A =

8.4 D& di chuyén q = 1074C tir rét xa vao diém M ciia dien

~ trudng, cdn thyc hign cong A = 510757, Tim dign thé & M (gbc di¢n

théd « ).
'ps: Vig = 06V.
v 8.5 Khi bay qua 2 d:ém M va N trong dien tm’émg, electron ting
t6c, ddng nAng tang thém 2606V ( 1leV = 1,6.1071%7).
Tinh Uy -
| pS:Uyy = - 250V
8.8 Electron chuyén dong khéng vin tic d4u tit A dén B trong
dién trudng d8u, Ug, = 45,6V . Tim vin t8c électron tai B .
| ps:v = 410%m/s.
8.7 Electron chuy8n ddng quanh nhan nguyén tif hidrd theo quy
dpo tronbénkinh R = 510 %m .
a) Tinh dign the tai mdt di€m trén quy dao dlectrdn .

b) Khi &lectron chuyén dong, dign truding cia hat nhﬁn cH sinh
ra odng khong ? Taisao ?
DS : a) 28,8V b)Khong
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8.8 Dign tich Q = 5.107°C dat & O trong khong khi.

a) Cn thyc hign cdng A’} bao nhitu d8 duaq = 4.10°8C tu M
(cach Qdognr; = 40cm) dén N (cach Q dognry = 25cm ).

b) Cén thyc hign cdng A’; bao nhidu d8 dua q tir M chuyén dong

chim ra xa vd cing (rg = ).
ps: a)A'; =2710%b) A’y ==4,5.1075]
~ 8.9 Tinh th& néing cia hp thong hai dign tich diém q; gy céch

nhau khoang r trong chan khong,
k
bs: . = —ql—q'g‘
r
8.10 Hai dien tich q; = 2.107C,q, = - 3.1075C cdch nhau

20cm trong khong khi. Di chuyén hai dign tich dé ching cdch nhau
50cm. Ning lugng cia h¢ hai dign tich ting hay gidm. Tinh d) bign
thiép nang lugng cia he. _

DS: AW = A’ = —~A =016] > 0.

R 8.11 C6 th8 tich dién cho mdt vat din cb lap d&n mot dién thé
t6i da la bao nhiéu khi chifu vao vét mot chiim tia électrén, bay véi van
t8c v ? Khoi lugng m va dign tich e cia glectrdn coi nhu da biét.

© 8.12 Blectrdn & cich proton dogn r = 5,2.10~%m. Mubn
électron thodt khodi sic hit protdn né cén c6 vAn téc t8i thidu 1a bao
nhisu ?

ps:v = V2ke¥mr ~3,2.10%m/s .
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8.13 Trong nguyén ti hidro, electron chuyén dong quanh hat
nhén theo quj dao tron bén kinh R = 5.10 %m . Tinh niing lugng
cén cung cfp d€ ion héa nguyen tit hidro (dua lectron ra xa vd cyc).

Ps:W = ke?/2R = 2,3.10718] = 144eV.

*#8.14 Hai tlectron ban ddu & rdt xa nhau, chuyén dong lai gin
nhau. 'Tinh khoing cich nbb nhit gida ching tml;g céic trudng hop _
sau: _

a) Electmn I-dugc gid & d}nh glectron I1 bay dén électnbn I véi
van toc dfu Vo

b) Haij électron ty do, chuyén dong vé phia nhau v6i ciing vén t8c
duv, . : '

¢) Hai slectron ty do, ban ddu alectron I ding yén, électron II
bay d&n glectrdn I véi vin t8c déu v,

pS:a)r= 2kezlmv2 b) r = ke /mvzc) r = 4ke2/mv2
*8.15 Qua cu nhd kh61 lugng m mang dién tich +q trugt khong
~ ma sét v6i v, = 0 tir dinh B c6 db cao
h cia mat phdng nghitng BC (géc
- nghiéng a ). Tai dinh géc vudng A cida
tam gidc vudng ABC c6 mdt dign tich
-q.
Tinh van t6c qué cu khi dén C.
Dinh o d€ qua cfiu cb th€ dén duge C.

ps: v =-2[gh - (1 - tga)kq®/ mh]
tga = 1 — mgh? kq2 |
*8.16 Hai qua chu nhb tich di¢n gibng nhau duge nbi bling day

chiéu dai I = 6cm va duge trec bhng 2 day cing chibu dai trén vao
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cung mdt diém. Sau khi diy n8i 2 qui cdu bj dit, ching bt ddu
chuyén dpng véi gia tsc a = 40m/s? . Tinh van t6c chc qua clu khi
ching & trén ciing mdt mic ngang véi diém treo.

ps:v = VV3I(2a — 5g)/6 = 0,66in/s

*8.17 Vong day méanh khé&i
lugng M tich dign déu diéﬁ tich
q. Tai A trén vong o6 mot khe hé
nhd chiéu dai [. Vong dat trong
miit phdng ngang va c6 thé quay
quanh tryc thing ding qua O.
Ban ddu vong ding yén. Dit
vong vao mdt dién trudng dbu cb

—= L~ day va vudbng géc v6i OA. Tim
vén tdc cyc dai cua vong day.
ps:v = VqlEfM

*8.18 Qua cdu tich dién c6 khdi
lugng m = 1,5g dugc treo bing mot day
nhe cich dign trong mdt dién trudng déu
nAm ngang, day treo nghiéng géc a = 30°

Sau d6 hudng cla dign trudng duge 46i
ngugc mft cach tdc thai. Tim lyc cing cia
day tai thoi diém day treo nghiéng goc lon

" nhat sau khi dig¢n trutng d8i chidu.

ps: T = MEOS2E _ g71073N
cosa

61

E song song v6i mat phéng vong .

8.19 Hai ditn tich q;. = 5.1075C va q; = 2.107%C dat tai 2
dinh A, D ciia hinh chi nhit ABCD, AB = a = 30cm, AD = b = 40cm

Tinh':

a) Dipn thé tai B, C.

b) Céng cia dién trudng khiq = 107°C di chuyén tix B dén C

: ps: a)Vg = 1,8610%, Vg = 1,510°%
b) Agc = 3,6.10757 .

8.20 Hai dign tich q; = 1078C, q; = 4.107C dat cach nhau
12cm trong khong khi. Tinh dién the tai diém c6 cudng 46 dién trudng
béng 0

‘ ~ DpS: 6750V.
'8.21 Haidign tichq, = 3.1078C, q, = —56.1078C dst tai A, B
trong khong khi, AB = 8cm. Tim nhing diém c6 di¢n th& bing 0 :

a) Trén AB. ; ‘

b) Trén dubng vudng géc véi AB tai A.

pS: a)  M:MA = 3cm, MB = bcm;
N :NA = 12cm, NB = 20cm

b) P:PA = 6em. -

8.22 Hai di¢gn tich diém q va — nq (n > 1) dit tai A,B cich nhau
doan a. Chung minh riing matcédie_n th& bang 0 14 mit cdu. Tinh bén
kinh R cta mit céu va vj tri tam O clia mat cfu. Ap dyng véin = 2,

a = 6cm.
ps: R=na/(@?~ 1);0 trén AB, ngodi khoéng AB, ghn A
OA=a/@%-1);R=4cm, OA = 2em.
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8.28 Tai 3 dinh tam gisc déu ABC canh a = 6v3cm trong khong
khi, I4n lugt dat 3 dién tich diém q; = ~1078C, q = qg = 107%C

Tinh : .
a) Dign th tai thm O va tai trung diém M cia canh AB.
b) Cong cfin d8 di chuyén dign tichq = — 107°C tir O dén M.

ps: a)V, = 1500V, Vyy = 1000VbH) A’ = 5.1077J.

8.24 Tai 4 dinh ABCD cia hinh vudng canh a = 20cm djt idn

lugt ba di¢n tich Am, mot dign tich duang, dp 16n 7.10~8C trong khong
khi. Tinh dién thé tai tam hinh vudng. Liy V2 = 1.4.
pS:V, = — 9000V .

8.25 Ba dign tich diém q; = q3 = q3 = q = 1078C ban ddu
6 rit xa nhau. Tinh cbng cn thyc hign d& dua 3 dién tich dén 3 dinh
cla tam gidc déu ABC canh a = 3cm dat trong khong khi
Ds: A’ = 9.107%]

*8.26 Ching minh riing th& nang cia hg n dign tich diém trong

n
khong khi B W, = ) k. (veii < j)
ij Ti§
*8.27 Ba électron ban dfu ding yén & ba dinh tam gidc déu canh
a, sau d6 ching chuyén ddng do hyc tuong tdc tinh dign. Tim van tbc
cyc dai mbi électron dat duge.
DsS: v = eV2k/ma

8, 28 Hm dign tich + 9q va —q duge gia chat tai A, B tmng
chén khOng, AB = a. Mot hat khai .
lugng m, dign tich q chuyén dong

doc theo dutng AB nhu hinh bén.

Tim van t8c cia m khi & rit xa A, A 8 m
B dé no6 c6 thé chuyén dpng d&n B 9 """ _{q} "Cq)

Ds: v =YV 8kq2/ma
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*8.29 Hai hat protdn va hai hat pdzitron ban du nAm yén xen
kB nhau § céc dinh cia mft hinh vubng, sau 46 bay ra xa nhau. Biét ti

o6 kh6i lugng cta ching M = 2000, cdn dign tich thi gi6ng nhau. Coi
m .
ring khi b&t d8u chuy€n d0ng ty do, cic hat pozitrdn 88 bay ra xa v0

&yc rit nhanh, sau 46 cdc protdn méi téch xa nhau. Tinh ti s8 vin t6c
pbz:tmnvhpmwnkhldﬁbayxanhaumvocuc

ps: V(42 + HM/m ~ 115

*8.30 Von tron bén kink R tich dipn déu véi didn tich Q.
Tinh dién thé tai M trén vong day, cdch thm mbt doan h. ‘

= Qfdnege V RE+h°

khong khi. Dién tich 4iém q cing
dfu v6i Q tt A trén tryc vdong
chuyén dong dén tdm B cla

vbng,ABsd.'I‘imvanthnhé.

Bali toén 9 menthécﬁavatdhnuchdien

Ap dung céc cbng thic vé dig¢n th& bdo todn d;én ttch,
P& ¥ chc 4iém sau :

~ Vat din 12 vit ding the.
— Dién tich chi phan b8 & m ngodi clia vat din.
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© e BAI TAP THi DY

9.1 Hal qua cﬁu kim 10a1 ban kinh Rl, R2 lﬁn lu‘dt duu:Jc tich
céc dién tich qq, q2 va dat & hai noi xa nhau trong khong
khi. Dién th& ciia mbi qua cfiu la V;, Vp . Hoi khi ndi hai
qua cdu bing day dén, electron o chuyén d@ng tit qua ciu
- |nao sang qua ciu nao ? Xét cdc trutng hgp :
aRi > Ry;qi' = qp > 0.

bR, > R2 ; 'V 1‘— V2 Sosanhqlvaq2

Oaq > 0; q'z' <0
. Qua cu o lap 1a mdt vat ding thé, Dién tich s& piim & b8 mat
qua céu Dién thécﬁaqué céu la 7
oo oy = g4
Khi néi hai qua ciu bang déy dén, cic dién tich s di chuyén tit
qua cAu nay sang qua céu kia n&u dién th€ hai qua clu khiac nhau.

Electron mang didn tich am s& di chuyén tir qua cﬁu c6 dlén the thﬁp
dén qua ciu c6 dign thé cao.

a) Trmg hap 1 (Ry > Ry, 1 = qp)
Dienths Vv, = kI < 32

; ] PR 4 RI R R2

Electn‘)n di chuyén tit qua cfiu (I) sang qua cﬁu (II)
b) Trusimg hap 2 R, > Ry, V, = V)

Dienthd V, = k& = vy, = x 32
Rl R2

Céc 8lectrén khdng di chuyén
Dign tich gy, qp cing dfu va [q;| > [qgl
c)‘?Tﬁtf‘mghgp.?(ql > '0, qp < 0)

bign thé Vi= k—cﬂ >0, Vg = k,”ﬂ?_ < 0.
) el . Rl Rz

V; >V, va'rélectrbn di chuyén tir qua cdu (II) sang qua chu ()

CHU Y : Céc electrdon sé di chuyén cho dén khi nio dien th& hai

qué cdu béing nhau thi ngimg, khong di chuyén nda.

'_‘g;g‘ Hai qua cfu kim loai d4t xa nhau. Qua cfu (I) c6 bdn kinh
R, = 5cm va duge tich dién q; = 6.107°C ; qua céu (ID):
1Ry = 15cm, g2 = — 2.107%C . N&i hai qua cu biing mot
day dAn manh. Tim dign tich trén mdi qua cfu sau 46 va
dién lugng da chay qua day néi.

" GIAI

Goi dién thE ciia mbi qua cu lic ban ddu 2. Vy, V, .

vV, = k3 vy, = k12
1 Ry

ViV, # V,nén khi ndi hai qua cAu bang day dén, cic dién tich

s& di chuyén tir qua cu nay sang qua cdu kia cho tdi khi dién thé hai
qua cdu bang nhau.

~ Goi dién tich va dign thé cla cdc qua ca‘ursau khl ni day la
@ dp Vi Vo

Tacod: V’l = V"z
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(1)

Suyra: - =

Theo dinh lut bio toan dién tich :

Qi+t az = q + qz’ = 410°% (2)
Giai hé phuong trinh (1) va (2), tasuy ra

q) = 1079%C ; q} = 3.10°%C
- }jién lugng da chay qua day ndi :

= lgi- @l = lqk— gz = 5.107°C

e BAI TAP LUYEN TAP
9.3 Hai qua cfu kim loai nhé c6 ban kinh R, = 3R2ciatcach

nhau doan r = 2cm trong khéng khi, hit nhau bang luc
F = 27.1073N . N6i hai qua cdu bing day dén. Khi bb day ndi ching
'd8y nhau bang lyc P’ = 6,75.10 3N . Tim dién tich hic du cla cic
qua ciu.

q = 6.107C , q, = — 21078C hogc nguge lai

S -8 -8
q = —6107°C, q9 = 2.10 C hoéac ngugc lai

9.4 C6 n giot thiy ngan hinh ciu giéng nhau dugc tich dién, dién
iy = 4 :
the bé mat mdi qua cdu la V, . Nhap céc giot nay thanh mot giot hinh
ciu l6n. Tim dién thé trén mat giot ldn-nay.

ps: V= 3n? v,
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Bai todn 10 || Tink céc dai hugng dun viio méi lien he gii
cuting dp dién trubng va higu dien thé

~ Dién tradng déu:

.

‘@ Apdung cdngthic: E = U ‘
R T - do o=
(U : hidu dién th8 gida hai didm chch nhau doan d trén
cungmatdwangsut) . . .
oB huéng tir noi dxén thé cao dén ndl d:én thé thép
- Dién truimg khéng déu

® Xac d;nh mt dang the (quy tlch nhﬁ‘ng dxém co ciing
dién the). T

- ® E c6 phuong vudng gbc vi mat déng thé qua didm dang
| %ét, hudng theo chibu dign the gidm va cb gid tri xéc djnh bdi :

E = —8Y
SEIN RIS S A S S A S I SIS N An e T . . : :
s lm Vmphép tnyén vii mat dﬁngt‘hé, huéng vé phia
dién the giém).
o BAI TAP Tﬁi by :

10.1{ Cho ba ban kim loal phﬁng '
gee it KB &zt'soag‘song S e - ,?7; -
i o e bink ve, dy= Sem, ¢ |-
d, = Scm. Cacbéndwge. - | 2§ %2
- tich:dién va dién trudng
| gigta céc ban Ia du, c6 chidu




nby. hinh vé v6i 40 16n : By = 4.10V/m, B = 5.10*V/m.
Chon gdc dign the tai ban A, tim dign th§ Vg, Ve ciia hai
ban B, C B '

e Gur

— Vi B, hudng tif A dén B, tac6 - UAB = VA—VB = El 4,

VI’Gocdlen th@talbanA VA = )
| Suyra:Vp = Va-Exdy = 0 410°. 510 2 2 _g000v

- Vi Ezhudng tu C(fémB ta(!Ol}(:B = VC—VB = Ezdz

Suy ra: VC—VB+E2d2——2000+5104 810'2—2ooov :

" IO.JBadié’m A, B, C tao thanh mot tam gisc vudng tai C;
AC = 4cm; BC = 3cm va nim v
trong mot dién truong déu. RS Sty B
Vecto cudng 49 dign trudng : ' .
| E song song véi AC, huéng -
tt‘rAdénC‘vz‘acédblén - e

E = 5000V/m. Tinh :
a) Usc, Uca Upz - —
b) Céng cia dién truting khi

- mot électrbn di chuyén tit A dén B.

GLAT

» a) Céc hléu dién thé’
ViﬁhudngtuAdénC t.aoo

‘Ujc = EAC = 5000004 = 200V

TR v

- Gia st o6 ot dien tich q di chuyén tit C d&n B, ta c6 :
Uy = 2cB |
: . q
' Trén (tean dudng CB, lyc dign trudng F = qﬁ vudng géc véi CB
nén obngcﬁah{cdlén trusng Acg = 0.TasuyraUcg = 0

T6ng quét, cic diém nim trén mdt mit vudbng géc vdi cac duding

sicdien trudng sé c6 dien the bing nhau. Hidu dien thé gita hai diém trén

mat nay bang 0. Mt vudng goc véi dudng sic dign trudng 1a mat déng the.
Tacs:  ~ Upg = Vo—Vg = (Vo - V¢) + (Vc— Vp)
Uap = Uag+Ugp = Uge = 200V
b) Cong cua lyc dién truong
Cong cta lyc dién trudng khi électrdn di chuyén tir A &n B
A = —e.Upp = —1,6.1071% 200 = —32.107'7
e BAI TAP LUYEN TAP -
10.3 Tam giac ABC vudng
tai A dugc dat trong dién trudng
c déu E,, « = ABC = 60°, AB /E, .
Bigt BC = 6cm, Ugg = 120V
: a) Tim UAC» UBA va cudng
E a9 che:l trudng By
T T b)Y Daf thém & C dien tich
diémq = 9.1071°C.
Tim cudng db dxen trutng
tSng hdp&A

- Bs: @) Upg = 0, Upa = 120V, E, = 4000V/m
b) E = 5000 V/m :
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10.4 Dién tich q = 1078C di chuyé’n doc theo céc chih clia tam

gidc déu ABC canh a = 10cm trong dién trutmg déu cudng do dign
- trutng 1a : '
. "E = 300V/m , E // BC. Tinh
A E ~ cbng cia lyc dign trudng khi q di
*,'A‘\ chuyén trén mdi canh tam gisc.
L 0 ps: Ay = - 151077,
B c _
- Agc = 31077
Aca = - 1510773 .

L

*10.5 héng dién tich S tich dién q phan bd déu. Hai tim
kim loai c6 cing dién S dat 2 bén mit q cAch mat q nhing dogn

nho 15, I, . Tim hidu dién the 2 tim kim loai.

DS : Uyg = q(le — 17) / 2,8
*10.6 Hai héng rong vé han tich dién déu trai d&u nhau,
mat 46 dien mat +o .~Chomrglc dién thé & ban tich dién am, truc Ox
hudng vudbng géc tif ban am sang
diém trong khoang giita hai ban.

*10.7

DS : U Ald/ ql
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duong. Tinh dién th& tai mdt -

khéng vich dign mot. doan R. Tinh dien th2d

*loaM{n vat;lén,‘, h dxén phAnbodéu trénbématvu:mat do

-V = k4
r

. ~*10,11 M2t dién tich diSm Idag cich tAm mot qué clu kim loai

§$4TUBIEN

A= TOM TAT GIAO KHOA

1. Dién dung cém ty dien _
1 -Dinhnghia — Ponv| -

Tronghé Sf: dOnv; dién dung la fara (F)
Céac don vj u6c thutng diing :
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* microfara (uF ) : 1luF = 107%8p
 * rianofara : mF) : nF = 107%F
* picofara : (pl";') : ipF = 10712
2- Bién dung clia ty dién phang

S S : mét vudng (m2)
C = 8,,?5 d : mét (m)

S : dién tich d6i dién cia hai ban

d : khoang cach gita hai ban -
hhng s0 dign mbi. 4
SR |

3 Blendungcuavatdgncolap R '

11. Nang Yugng caa tu dién

' Q : culong (C)

2 | | C - fara~
w=lQu=\lcuz=lQ_ C fara (F)
2 2 2cC U : von(V)

W : jun (J)

1L Ghép ty dién

_ 1. Ghép song song

P e T T T N S G

C|. G S

Q@ Q : dign tich cia vat din
YRR T R B : didn thé cla vat dén -
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ro

2. Ghépnditiép

C; C, Cn

P UT I Y )

. ‘ + - o+ . +
Cus C C, 1 C;

A -0 cﬁ-

u-
B_ HUGNG DAN GIAI TOAN
S

Tinh dién dung, dlén tich higu dlén thé va
nang higng cha tu dien.

Bai toan 11

o - Ap dung céc cdng thic lign hé vd dlén dung, dién tich,
nang hugng.

~ D&y cac didu kién sau :
N@l&u dien vao ng'uén U = const
Ngﬁt tu dxén khoéi ngubn Q= oonst

e BAI TAP THi DU

% 11.1|Tu dien phéng gom hai ban ty hinh vudng canh a = 20cm
~ ldat cach nhaud = lem, chat dien moi gida hai ban I thiy]
_{tinhc6e = 6. Hitu didwth8 gidta hai ban U = 50V

a) Tinh dign dung cia ty dién. 1
b) Tinh dién tich clia ty dlén '
c) Tinh nang luqng cia ty dign. Ty dién 6 dung lam]
nigudn dign dugc khong ?
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GIAl

a) Dien dung cua tu dién :

=_ 1 6004 _ 9194 107%F = 2124pF
"~ 36x.10° 001 . ’ )
b) Dién tich ctia tu dién :
Q = CU = 10,62.10°9C = 10,6nC
¢) Nang lwong cua tu dién :
w=1Qu = 2655.107% ~ 266nJ
2 o

Khi tu dién phéng dign, tu dién sé tao thanh dong dién. Tuy
nhién thoi gian phéng dién cla tu rit ngén, nén ty khong thé dung lam
nguén dign duge. Dong dign do ngudn dién sinh rapha: t8n tai 6n dinh
trong mot thii gian kha dai. .

11.2 Tinh dién dung cla qua cdu din dien. Biét qua ciu cb ban
==""|kinh R va dat trong chAt di¢n mdi c6 hing s5 dién mdi ¢ .

GLAI

Khi qua cdu duge tich dign Q, dién tich s2 phan b6 du trén mat

qua cdu. Dién thé cla qua cdu duge tinh bang cong thic : .

V=K
Dien dung cua qua ciu la :
c=9
‘ \Y
R
C = -6-1: = 4weeR
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ll.JTu phing khong khi o6 dién dung C = 500 pF duge tich
dien dén hitu dién th& U = 300V.

a) Tinh dién tich Q cia ty dién--- ERCIRESENE TR R

1b) Ngit ty dién khoi ngudn. Nhung tu dxen viio chﬁt dign
mbdi long 6 £=2. Tinh dign dung. Cl , dign tich Ql

- | higu dign théUl cuatuluc ds. .. .

ey Vén 6t ty d:én vii ngudn Nhung 1y dlen vao chit dien
mbitonge = 2. Tinh Cy, Qg Ugcia tu.

GIAI

a) Btén tich cua tu 7 .

Q= c. U 150000pC = 150. 10"90 = 150nC
’ b) Dtén dung, dzén tzch luéu dtén thé cua tu tntong hdp 1

~'—ms=-aatmngmngkh;f--~.fc = '_14;§
. . A4nk -d
~~="Khi aat trong dién moi : "Cl —~-—£— §
Sl hoan S cepovii:ocriiD it Mk d
S “4 ‘ :gl_ - .
C

Ban ddu tu ﬁ:éﬁ*dﬁt trong’ khbng Kkhi vii d\!gc tich dién Sau dé tu
duge ngit khéi ngudn, cac Ban tu trd thanh cac vat din cd lap vé dien.

~ Do 46, khi dua tu vao chat dien mai, dién tlch cia cic ban tu khong ddi

vadnentichcuatgkhbngdél
Q Q = 150.10" 90 = 150nC

6



Higu dien thé cua tu : ST Y ST AT 8

- Kh1 dat trong khbng kh; U ‘; % ” | "

— Khi dgt trong dign moi - Uy = 2

G
. U_&c
o U Q G
VlCl = ¢C, Q = Qnéilz
U = ‘g = 150V

'¢) Dien dung, dién tich, hidu dién the ciia tu trivmg hop 2 :
Tu'dngtueéub taco:Cy = eC = 1000pF

- 'Khl dlra tl; vio chit dlen m61 ta vAn néi tg le ngudn, hléu dién

thé cia tu van bang hidu dlen thé cia ngudn

U = U = 300V .
Dien tich cua tu :
— Khi dat trong khéng khi : Q=CU
¢ Khi;déﬁ:;r‘OHgdién~nléi.: Qg = CoUp -

. G T
~ Q. C. ..U

ViCg = ¢C, Ug = Unén:

Q = ¢.Q =300.10"%C = 300nC

~
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114 Ty phﬁng €0 cdc ban hinh tron bdn kinh 10ecm khoang cich
va hléu dlén thé ha1 ban la lcm, 108V Glﬂa 2 ban la khong khi. Tim

ps:310°%C
1.5 Qua cAu chén dung C = 50 pF tich dién & higu dlén thé
U= 180V Tinh dién tich va ban kinh qua cAu.
~ ps: Q= 9.107°C,R = 45cm.

11.6 Qué ciu dien dung C; = 0,24F tich dién tich Q = 5.1077C.
NGi qua ciu hay véi mot qua cAu & xa khdng tich dién, dign dung
Cy = 0,34F bang day din manh. Tinh dién tich mdi qua cfu sau khi
noi.

Cy

D5:Q = —L_Q =2107C, @ = —2_ = 3107°C
- C.l + Cz‘ . ' Cl + CZ

11.7 Ty phing khéng khi dién dung C = 2pF dugc tich dién &
hiéu dién thd U = 600V :
a) Tinh dién tich Q cua ty, |
b) Ngét tu khoi ngudn, dua hai ban ty ra xa @& khodng cach tang
gip 2. Tinh €4, Q;, U, cha tu.
c) Van ndi ty v6i ngudn, dua hai ban ty ra xa dé khoang cach
ps: aQ = 1,2107°%C #
' b€ = 1pF, @ = 1,2.107°%C
U,
C) Cz

1.200V .
lva _Q2

!

il
il

0,6.107%C, U, = 600V
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*11.8 Hai qua cdu dén dién ban kinh R;, Ry dat xa nhau va ndi -
Vi céc‘:é»;cﬁa tu dién c6 dién dung C. Ban diu ca he théng déu chua B
nhiém dién. Sau d6 ngudi ta truyén cho qua cdu ban kinh R; mét dién
tich Q. Hay tinh dién tich trén qua ciu RZ . Bo qua dién dung cua day

nodi.

|} Db diimiéiarb0 ti ghep song sorg

— Pac diém cuia bd tu ghép ndi tiép

1+R1(£+EE) LT Q== Q=

. Lily = }_: 1_. o

1
"‘c c1 02

¥-»)
I

*11.9 Mot tu dién cAu duge tao bdi mdt qua cu ban kinh Ryvad ook )
vo ciu ban kinh Ry (R; < Ry . Tinh dién dung cia tu.

II

o CCA R
- : o Né&u chlooha:tudlén Cy Cztaco C _ 12
b5 C = R—1R2_ = 4, ——Rle cpom L T B C; +Cy

kRz-R)  R-R giedl
« BAITAP THiDU -
*11.10 Ty phéng khﬁng khi, . . - : IR e i_«ftn‘}"; TN S

ndi véi nguén U. Ban trén cua ty _ C1= 14F. Co = 3uF, # o+ o SRR

 duge git of dinh, ban duéi b bé day | o e S IS < D
e . ’ u Z"f;‘ C3 = b“F C4 = MF '

h khoi lltdng I‘léng D dat trén dé : U@ 20V Tinh dlé'n dung A o SR
cach dién. Biét ban ty dum khong — btu, d‘én ‘tich va hidu dién
nen len dé Tinh U 3 \\\'\ A ~\\:1\>‘(;’\ ATV TTORTITT ; . : T mpmﬁl tu néu . '

ps:U = dvaDghk, - 'K mé
‘ 1baK dbng.

Bai todn 12 || Ghép cac tu dién chua tich dign trude avPromghop K md=

Cy i tigp C2) song Song (Ca 1ol tlep C4) Lo
Dién daitg foong duong = -
C;.Cy

Pat dien dung, hiu dién th& va dién tich cda bd tu dién 1a
C, U Q.
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Gy = % - g
- Cg+Cy :

C = Cp+Cyy = 3,154F .

. Dién tich csc ty : S _ ,
Q1. =Q = Q2 = 012’.U".‘B>:‘=~1‘5,u‘('}'v o
Q = Q = Qg = C&UAB=4&¢C

Higu dign thé mbi ty : -

e &: R

= Ups - Uy

H

5V

|

5
|

=% gy
-C3 S

b) Trwang hgp K dong
(Cl // Ca) nt (Cz // C4)
Dién dung tuong duong : -
Cig = C1+C3 = TF

Cy = C2#Cy = WuF

Dién tich : ' ' _
Qs = Qe = Qu = Cm-“}d; = “T0uC
~ Higu dlén th& méi ty : R

Uy —U3"U1 _&_;Q____* 10V
Ci3
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. Up=U, = Uy = S _ "IOV‘ .

LA Cz4
_Diéﬁ,tfdgm_éim{. e
T G L. = ine |

Qg = C3.Up = 604C
Q ¢ = 40uC -

]
O
-~
...‘.:".

leTq phing khbng khl, ban tu hinh tmn ban kmh R = 48cm |-

L cach nhau doand = 4cm. Noxtu v6i higu dlen th& U = 100V.
. a) Tim dxén dung va dién tich cia. ty, cubng dp dign tru?mg

- | gi®a 2 ban tu.

tb) Ngﬁt tu khoi nguﬁn réi dua vao khoang glﬂ'a 2 ban mot

~~ |tdm kim loai chiduday ! = 2cm. Tim dién dung va higu dién _

o thétu Kétquathénéonéutﬁm lumloaxratmong

=07

c) Thay?tim kim loai bang t4&m dién moi chidu day ! = 2cm

~ |hingsSdign mdie = 7. Timdién dung vh\hxéu dién thé cia

‘ _ GlAT -
" 8) Dién dung, dién tich, cumg dp dien truong : -
. Dien dung cia ty phing trong khdng khi :

1 .aR?2 _ R?

C, = _(4—’-3&—1— = 16.10"1'F = 160pF
49109 1~0'2 TR
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Dién tich cla ty : ‘ » ' ¢

-

Q=C,.U = 16 1079% = 16nC
‘Do 16n cudng do dxen trudng gida hai ban tu

E = % 2500V/m

b) Tu dién cé tim kim logi :

'\Igﬁt tu khm nguén vdl dua
vao mot tam kim loai.

Goi- khoang cich gxﬁa mot
mat cla t4m kim loai dén ban tu

. gin né a x.
Mbi mat kim loai va mot » el e P ’
béntutaothz‘mhmg‘)tt'udién Ha L T ! lomritmong I—OC—C
_théng tuong duong véi hai tu ' Diendimgvéhléudlénthécuatuseoogmtntmhd\wcnh‘f
dién C, va C, mic n61 ti€p ma : :
- , trongcéua
khoang cich giita cac ban mébi tu < _ s S
axva(d-1!-x T : ©) Tu dign o6 ttim dign mbi
Thay t8m Iumbax b&ngtﬁmdlén mdi.
GIAI R : ' ~ Tuk&quadc&ub ta théy : mthéapvaohmbénmatdlénmmhm.
. 1 VS - 1 s’ ‘ : timlnmiomthatmongmixdiendungcuahékhﬁngdol He théng tuong
Taed: G =25 G = AT duong voi ba ty didn ghép nbi tiép : ty C1 o6 dign mdi khong khi, khoing
: ' * o : mchhmbanmlax,tgcgcodxénmme khoangcachhalbantulhl ty
Goi dién dungtqangdudngcﬁatulac. ) ) o e Cscedxenmélkﬁbhgkhfo khoangcéchhalbéntula d-1l—-x
. 1 _ 1 o d—1-x | A L1 8 e . 1 8 o _ 1 8
T: S R T Xigap S22 7% : , C»-=———,év—‘w0 === 3 = :
" C C C s 8 Mgk x 0 P Mk 1 4nk d-l-x
= 4nx 91 pe e T | . Goi dién dung tuon gditot_lgcﬁamli;c.

Q=

S

P P




, 1 1,1 ,1 Lag-g-
Tach: R x+>+ x)
e C C ©C; G4 S €

C'_z 1k, S -
4r d—l(l-;)
. d C, = 280pF
C = . 0o OP
d-1(1-7)

Hiéu dién the cta tu :

C o} - d o b
e BAI TAP LUYEN TAP ) 1
12.3 Tinh di¢n dung tuong C,-L Cz-]- ¢y
duong, diéen tich va hieu dién th& T T : J—
trong mbi tu trong cic trudng hgp . e, e C
sau : i : —— F—F
a) Cy=2F,Cy= 4F,Cy=GuF . —f———k—
] » s |
b) C; = 1uF, Cy = 1,5uF, Cg = 3uF {
U =120V : e
F, Cg = 3uF o .
c) Cl =0 25[1F Cz = 1” 3= ____' ]_____ | Cs -
‘U= 12V . Y
d) Cl=Cz=_2uF,C3=lyF, : :
-U =10V

ps: aC = 12uF, U; = Uy = Ug = 100V

Q = 2107%C, Q = 4107%C, Q; = 610‘40
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b C = 05,uF Q = Q = Q = 61075,
Uy = 60V, U_z = 40V, Uy = 20V.

A

€= WF, ‘Q, = 31075,
Qz—Q3=910_6C U1—12V U2 = 9V, U, =.3v‘
:-d)C ,2yF Q, = 1,21075C, @, = 8.107¢C,
= ‘41078, Uy = 6V Up = Uy = 4v.

12.4 Hai tu khéng khi phing Cl = O,ZuF 02 = 0,4uF méc
song song. B()‘tfu ducx: tich dién dén higu dlén the U =450V rdi ngat
khéi ngubn Sm a6 15p day khodng gxﬁ'a 2 ban C, bing dién moi

= 2. Tinh hléu dign thé hd tu va dién tich mbi tu.

Ds: 270V;54. 10‘5C 2.16.1075C
- 12.5 Hsu tu khﬁng khi phiing o6 Cp = 2C,, ‘mAc néi ti€p vao

‘ ngudn U khong d6i. Cudng dd dién trudng trong C, thay ddi bao nhiéu
“ lén néu nhung C, vao chét dign mdice = 2 ?

PS : tang 1,5 lan.

- 12.6 Ba tdm kim loai phing
giong nhau d4t song song vandi véi A,
B bing cac day ndi nhu hinh. Dien
tich mdi ban S = 100cm? |, khoang
céch giita hai ban lien tiép d = 0,5cm.
N&i A, B véi ngudn U = 100V.

a) Tim dién dung ciia bd ty va
dién tich trén mdi tdm kim loai.
" b) Ngit A, B khoi ngudn. Dich
chuyén ban B theo phuong vudng
g6c véi ban mdt doan x.
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Tinh lnéu dign thé gida A, B theo x. Ap dung kh1 x=d/2
'2)854.107F ; 1,77.107°%C ; 354.107%C

DU = U@ ~xH/d%, 75V

12.7 Bén t4m kim loai phing~
- ging nhau dat song song nhu hinb
vé. Khoang céich BD = 2AB = 2DE.
Nb]A,Evdlnhaur&nﬁxB D véi
nguén U = 12V, ké a6 ngit nguﬁn
’ di. Tim hiéu dign thé gu?a B, D néu
L " sau dé : , e R

a) N6i A véi B
) . b) Khong ndi A, B nhung Mp
diy khoang gitta B, D bang dign mai c6 e = 3. ;
‘DS: a)8V b) 6V

12, 8 Tu phiing khong khi C = 2pF. Nhiung chim mft nda tu vae
dién moi léng ¢ = 3. Tim dién dung néu khi nhung, céc ban dat -

a) Thing ding.
b) Nam ngang.

ps:a)C, = (1X8)¢ = wrbgy = 2
2 1+¢

=

.C = 3pF.

12.9 Bon tdm kim loai phing
hinh tron dudng kinh D = 12cm dat
song song cich ddu, khoang céch
gita 2 t&m lien ti€p d = 1mm. N&i 2
tdm A véi D rdi néi B, E véi ngudén

8 L= [« £
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 _bén Dguydt dudng kinh D = - 12cm,
s khoing céch gnia 2 téfm llén txé’p

- ;dinhvabﬁﬁatchﬁyéneéd&nghinh quat

"3 1o°v1m

it difin dlmge?ﬁa b9 ty va alen tich cla mbliim
BS' 2 19 1°F 4 10‘90 2 10‘90 4 107% .
o8 3. 3 -8

12.10 Tu xoay g6m n tim hinh

vmgacatamla ) a\(0° < a < 180%.
: a) Bl", endungwcdmcuatu

b) 'I‘u &ﬂdc ndi voi meu dlen the
U 500Vv&6v1 tma = 120°. Tinh
dign tich ca tq. TR e

c) Sau d6 n@t tu khm nguﬁn va thay d& a Dmh a a8 cb sy
phéng dign gix‘ia hax ban. Biét dién trtrdng gi6i han cia khbng khi Ia

o \ ps: a)lé
- s -] '
e JCJ_ b)5107°C ¢) a = 40°
; R 12.11 Cho mot s6 tu dien
Oy c_;':: ‘cst c :; dign dung C, = 3uF . Néu cich
~0
mic ding it ty nh&t 48 c6 dien dung
SuF .

, ‘ V& 50 d6 céich méc nay.
12.12 G&M tu dién nhu hinh ve. Tinh dién dung b ty, hidu

" dién thé va-didn tieh mdi ty, cho C, = Cs =Cy = lptF Cy = 4uF,

C, = 1,24F; U = 30V.
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ps: C = 172F, Us = 30V,

Q = 3107%, U, = 18V,

Q = 216.107%, U, = 12v,
Q= 12.1075C, U, = 96V,Up = 24V,
Q = Q = 96107 . -

12.13 Trong hinh bén - . ~ 3
a1 = 3F, Cg = 6uF,C3 = C, = 4uF, —] —— }—
Cs = &F, U = 900V. Tinh higw | & €

. C C
dlén thé gita A, B.- i B -
e & 1 b —
p3:Upg = —100V : |
: : U_ Cy -

* 12.14 Cho bd tu dién nhu hinh

.. N A . V | ’ .. ’ s A’
DS:4vV. - ' ‘}—LJ ! JCZI ! ]

13.15 Cho b) tu mic nhu' hinh o (q_ CT : ;T |

—_— B
bén. 7

’ Ching minh ring néu o6

o — =
=1 = 2 thi khi K m6 hay K déng, 4 X B
Cs . C4 } _ cq

dién dung cia bd tu khong d6i. — | N — |

N
~

1216 Trong cic hinh dusi : C; = C, = C5 = 2fF,
C2 = 1uF, C3 = 4uF. Tinh dlén dungbé)tu

"DPS:a)vab) ZuF c) 4uF -
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. - N
€, = 2F, C, = 3F . Tinh hitju oo P o1

9

°
= I o 7
1t _ ——] |
‘ (1 ' T . 7 C, Cigl‘CQ Cz C;J A- C"’ kY Cs
plpaloninc T e
{C“;L e ‘ A B|] B TG TG4 TG

Ly

12 17 Cflo mach dien nhu hinh
nguﬁn UMA 3v, Uns = 8V tu

d:én thécua méltu o ‘ ,
A Cz . R
UNM =3V Upg=2v. Lo o 41
- 1218 Cho mach dign nbwhinh .
¢ = zuF Cy = 10uF, Cy = 5uF, —1} _J_ {1
Uy = 18V, U2 = IOV 'I‘inh Q mbi 3 .
Moo T U
' tu. ' . ) Ok 0 G
" ps: Ql' = 2.10“%, Q2,=“ 2107%c,
- 4105 ’
Qs = 449 C | {(} _I_ ]'C}
12.19 Chobo ty nhw hinhve : AL ™' ¢, ?B
C; = Ty = 6uF; Cg = %F, R I e
C4 = Cﬁ = 4MF UAB = 18V. Cy . C,
Tinh dlen‘t.ich mbi tu va dién dung bd
tw. ) .
ps: Qf = 5TuC, Q, = 51uC, Qg = 22C,
" Q = 28uC, Q5 = 64C, C = T9/18 uF

- 12.20* Ty phing khong khi, dién tich mbibén S, khodng cich 2
ban d, tich dign d&n higu dien the U réi nght khdi ngudn. Céc ban ty
dat théng du’ng D8 dién modi c6 hiing s§ digén moi ¢ vao ngép mta tu

" dién.




a) Tinh dign dung cia tu

>

b) Tinh cutng do dién: trtfdng trong khoang gnia 2 ban & phﬁn

khong khi va phan dién mbi. -

c) Tinh mat 49 dién tich &. mbi phﬁn t.rén mat ban.

d) Tinh do bién thién ning lugng cua ty. '
Ds: a) (1 + e)ey S/2d b)2U/(1+€)d : .

¢) ~ Phén khongkhn 26U/ (1 + e)d
Phén dién mﬁl 2ee,U /(1 +-)d ’_

. eOSUz(l_ -~ e)

il

i

12.22 Ba tu dién nhu
1225
nhau dugc mAc vao mach nhu

.. hinh vé, cho biét : U; = 3V,

U, = 4,5V . Hay tim cac hiéu

dién the : Upo, Ugo va Ugg

s : Upg = 3,5V ; Upg = 0,5V;
Ugp = -4V |

/2401 + )

12.21* Bo 4 ty gléng nhau ghep
theo hai cach nhu hinh vé.
" a) Cach nao c6 dién dung 16n hdn
b) Néu dién dung tu khac nhau
ching phai c6 lien he thd nap d8
Ca = Cgp.

psS: aC, = 2cy
3

C1Ca/(Cq + Cy)

b) C,
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-di chuyén tmng mdt doan m;ch

3@.&1 ghep ca¢ tu dién da tichfiién voi nhau, cac két qua vé
- dign tich (d6i voi bo tu ghep khbng tich dign trudc)

g

1 kisang a dung dugc.

; — "Bai todn vé ho tu dx&n ghep trong. tnrtmg hgp nay duge
; giélgnyét du‘a vao hai loai phuong trinh : '

” t'hu'(mg trmh vé hléu dlen thé :

U= Up + Uy + .. (n6i tlép)

o U“';“]UI- = Uy = ... (song song) q

." ® Phuong trinlybdo toén dién tich ctia hé cb lap:

: EQ, = const

‘ ‘:i, .~ Dién htg;xg di chuyén qua mot doan mach duge x4c dinh

: AQ = IEQz“‘Z%'
2 Qs : tong dien tich trén cac ban tu ndi véi mf)t dau cua -

doan mach lic sau

2 Ql tfmg dlén tich trén céc ban ty’ néi trén luc tnrdc

\

T L

2




"

" o BALTAP fH‘i, oy

13.1}Ba tu (31 = I,uF Cz = 3ﬂF Cy = GIIF duoc tlch dien
k dén cing hiéu dxen thé U= 90V dfiu dién tlch trén cdc bin

ty nhu hinh ve. S,au do céc tu duge ngi’it khoi ng\xﬁn
1'61 ndibatylai - . ’
thanh mach kin.

tén trén hinh vé

’c,‘ : [
Coc tibmeimg. 377 3 °—H—°°—IF-°

(:[AI

_ - Ta gia st khi ghép cac

ty lai thanh mach kin, dau dien 7
tich trén cdc ban tu la khong doi.

dugc néi lai véi nhau. Tinh hiéu dién the gida ha1 ban m61 t\l.

A
' C, C, Cy

Dat higu dién thé va dien

_ tich mdi cda cdc tu la Ui, Uk
U3 va Q1, @b, Q.
Taco: Upg+Upp+Ups =0
AU Uy=0.
— Ta ap dyng djnh luat bao toan dign tich cho :
*CichantundivéiB:  -Qp+Qy=.-Q; +Qy

~ * Céc ban ty n6i véi D : @yt Qy= ~Qe+ Qs

Tmng dsé Qq, Qz, Qg I dign tich cdc W tntdc khi n&; véi nhau

Q= ClUl = 90uC, Qg‘— C2U2 = 270;40 Q3 5430/40

Ta eo hé phu‘dng trinh : : ' .
- Up + U+ Up=0_
i —C}trl + C2U2 . o = 180

\ - CzUz + C3U3 270

U+ Uy +U3—0 1)

Rt -U,+ 30Uy .= 180 )
e = 3URE 6U = 270 3) -

It

Rtit T.T'i va U’ tu' (2) va (3) theo U’ r61 thay vao (1) ta tinh

| duge: U2 = 30V

Suyra Uy = —90V U., = 60V
U‘ < 0 chiing td déu dlén tlch trén cac ban tu Cl sau khi n6i

vmcactu Haacnguqcvoldautadaglathlét

'134{:110’ mach dign nhu hinh vében :

Vay, san lghx ndi vm nhau : _ )
Uga = 90V ; UBD 30V ; UDA = 60V

1C1 = C3 = 3uF, C3 = 6uF, Uap = 18V
Ban d4u’khéa K & vi tri (1) va A B
trude khi méc vao mach, cac

L 48 )
“'|td chua tich dien. Tim higu dien ] 'l M s

{th& mdi ty khi khéa K & vj tri
|11) va khi khéa K da chuyén

. |sang vi tri(®). - “‘”"" .
. o ' GIAI
CZKhsaKovitrih:
R e i o CyCy
Tuciva CS nﬁltlép nhau : CIS =
, N : _ ' Ci+Cy4



‘Higu dién thé ty - | R
i =a -2 _ Gl G gy, gy
: C G Cs Ci+Cqg .
Cq: U —Ul-U . G U A—-ev
20 AR TL. CI+C3 AB - B

Cy: Uy = Upg = 18V. P
Dign tich ce ty: @, = Qg = Crg.Upn = 36;40..'

| Q= CyUag = 54C.

~ Khéa K chuyén sang vi tri (2) :

— 38, 8 E 8. &
Lo . ‘C;, i . C,: M Cy
. s_+| ':__d}:_ o >._+_| — +H
A
C’ ) - -2 -
Kovitiso 1 Kovitriss 2

Gié sit dfu dién tich trén cic ban ty la khéng asi.
Goi higu dién th& va dlen tich méi ty A U’ v U’ U’3 va

Qu Qa Mg ,

Taco: U = Uy

Tai M : -Q,-Q+ Q5 = -Q1 - Q ‘F'Q3
" Ta c6 heé phuong trinh : L .

.95

- ;. BAI TAP wvéu TAP .

R ;'.«' lU’ U, o
S U’1’+U’3 =18V .
L —Clg’l“czU +GUs = ‘_WC
- v,
B ¢ + Uy =18V y
: ,-_3U1_3U2+6U’ -54V

Gﬁlh%i%ng ba phuong ];rmh ta dm;sc _
Uy = 136V ; Uy 135v Uy = 45V

Dﬁu(hén tich trén écbantu sau khfkhéaKchuyén sang vj trf |

: 2dﬁngvﬁid§utadagxathlét

13.3- G}m ‘mach- men nhur“_' — k1t

.. hmh've Uy = 10V; Uy = 20, ” \K "
Cp = OLF, Cp = OF . Tmh | -
s6 dign ti chay qua khéa K khi K — 3o 5 6
. 7 .. . A ,U' "N U, ) B

13.4 Hinh : Uy = 2V (khong d8i).
C, = Cp=C, = 6uF,Cq = 4uF
Tinh dien tich cic ty va dién lugng di -
chuyén qua dieh'ké;Gé khi déng K.

o ps: Q= Q= 410“"(3 Q= Q= 8.107%C
AQ = 12.107%C




13.8 Cho 3 tu c’1 = 1uF,

13.5Hinh: o
U, = 10V, U, = 20V, I 3 1 Cy = 2uF, C3 = 3uF, U = 110V I 21
. U s
C, = WF, C; = %F . Tinh ?l' ‘ C-’I - (hinh bén). S e I
| Ban a4 K & vi tri (1), ti I U
dien lugng qua G khi déng K.~ Uy 2t ’ 2) Ban o v{ ri (1), tim @, ca c -
s, T LK T . b DwKsngwwi@,tmQ T TO
-, ps:510°C o . U cia mbi ty. - N
13.6 Hai tu dien C, = 3uF, C, = 2uF dugc tich dign d&n hitu psH) @ = 1,1.107%C. ,
dien th§ U; = 300V, U, = 200V . Sau d6 ngst ty khdi ngubn va néi ‘DU = 50V, U = 30V, Uy = 20V, Q; = 5.107°C, @y = Q3 = 6.107%C
tirng ban méi ty vdi nhau. Tinh higu dién thé bo ty, dién tich méi tu va ‘ ‘ R
dién lugng qua day ndi néu : : ; : : ' E C o 13.9 Cho mach dién nhu hinh
a) N&i ban am C; v6i ban duong Cs . A _ ‘ 1T i vé. Céc ty o6 dien dung C giéng nhau,
b) N&i ban &m ciia 2 ty v6i nhau. ' f I‘ 4, I" P . ngubn co hidu dien th& U. Tim dién
~ ©) Néi céc ban ciing dfu véi nhau. S ) ;T . _{’ 0:1 tich mdi ty khi khéa K chuyén tur'a
d) N&i cac ban trai ddu véi nhau. ' ‘ T -]: L’? sang b.
DS ; | : S - bs: Q = Q = CUR
AQ = 9107°C; Q = 410 C; U =500V, AQ =0 Qe = Q= Q5 = Q = CU
BQ = 9.1074C ; Q, = 4.1074C ; U = 100V, AQ = 0 13.10 Cho mach dién nhy hinh vé. Cac
a ) ‘ ty c6 dién dung gidng nhau, nguén s ul
9Q; = 7810 °C ; Q5 = 5210°C ; U = 260v, . . U = 9V. Ban du K2 mé, K3 déng. Sau d6 mé ’I_/Ke l
‘ -4 : . ] . : . . - . ‘ 2 1L T ro
AQ = 1,2107°C ) Ki va déng K2. Tim hidu dien thé méi tu. :E s v,
_;4 ) -4 : > DS.'UI = .U3' = 3V,,U2 = U4 = 1,5V. 3 : T :
dQ; = 310707°C ; Qy = 210°°C ; U = 100V, - : T :
AQ = 6.107%C o , o 13.11 Trong hinh bén :
] ) ) R A B . _ -
13.7 Ty C; = 2uF tich dién d&n higu dign th€ 60V, sau d6 ngit % o Ci = WF, Cg = 5uF,
.. S e . : . . TS £ - C3g = 3uF, Uap = 120V. Tinh U
kh ) & véi ty. Cy chua tich dign. Higu dign th§ J\K CI' C
6i ngudn va ndi song song 1. Cy ch dign. Higu dign th& bp ¥ ] — mﬁxmkhxkhoaKchuyéntﬂv;tﬁl
tu sau d6 14 40V. Tinh C,Z va dién tich mbi tu. - o T G, o sang vj tri 9.

G = WF - O = 810°5C . O = 410-5C _
Ds:Cy = WF 3 @ = 8.107°C; @ = 4107%C. U, < Uy = 18V, Uy = 30V,
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13.12 Trong hinh bén :
C, = 1uF, Cp = 2uF,
Cy = 3uF; Uy = 120V. Tinh
U méi tu khi K chuyén tir 1 sang 2.

DS :

Ox
ow

2

Uy = 90V ; Uy = 54V ; U’3 = 66V

13.13 Trong hinh bén:C; = 1uF, C; = 2uF ,nguén U = 9V
p——
"Tinh hleu dien th& mdi ty néu :

a)BandﬁuKdv;tnlsaudé
chuyén sang 2.

b) Ban d4u K & vi tri 2 sau d6

chiuyén sang 1 rdi lai chuyén vé vj
tri 2.

ps:a) Uy =9V, U, =0 b) U”, = 7V,; U, = 2V

13.14 Hai tu C1, C2 mic

K,
nhut hinh. Ban déu K; md, Kz déng. ' ;éu , . 1
Sau d6 m& Kg rdi dong K1 . Tinh -0 K T
higu dién thé mbi ty. + 5” v 1.
2 -2
L. T

DS : '

U, = C2Ut o o CoUs + Cy(U; + Uy

1T T 2.- .
Ci+Cy C; +Cy

e

13.15* Cic tu C1, Cg, ..., Cn dugc tich dién dén cing higu dign
thé U. Sau d6 méc néi tiép cac tu thanh mach kin, cic ban tich dién
trai ddu ndi véi nhau. Tinh higu dign the 2 ddu méi tu.

ps: C = (1 — nCy/C;)U véi C, 1a dign dung bd ty ghép néi tiep.

T 13 16“ Tmng hinh bén :
he U eov (khong d6i), -

20[£F C2 IOﬂF ot - ;‘ a b .
LT a)Bandiucéctu chua tich “L )

. dign. KhoaKdv;trlb chuyén - ¢ G
- 'sanganﬁiialvéb Tmhdlénhrqng R
' b) Sau d6 chuyén K sang'a. -

n51 lai vé b. Tinh dién lugng qua R tmng l4n nap dien thu 2.
-.¢) Tinh tdng dién lugng qua R sau n l4n tich dién nhu trén.

. d) Tinh dién tich ciia C3 sau mdt s rét I6n 18n tich di¢gn nhu
© 7 trén, | . i

| _Ds: | a) AQ;

4107%C b) AQ; = 07 4C

L0 fes

(1-1) 610 @) 610c
3gn’

c) AQ,

| Bai toan 14 || cigi han hoat dong ciia tu dien

| = Trudng hqp moét tu dign

E SEgh

. 21U < E, .d
U=Ed | e

Ugh-_-Egh.d -

—antmghdpbomdlén ghép
Xécdmh hdblvélmﬁltu

BﬁlvﬁlbOtutacé

(qu)gh = min (Ugh)li
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® BA! TAP THi DU

‘1 . Véyhléudténthéglmhancuabbtulamv
14.1Ty phing c6 dien tich mbi bénla§ = 1()Ocm2 khoéng} . '

b) Haz tu ghép néi tiép :
cach gida hai ban d = 1mm, gn‘ia ha1 ban I khong khi.

Tim hidu dien th t8i da c6 the dat vio hai ban ty va dign - - .Goi hléu dign thé bd tu laU U="0+ U2
tich cyc dai ma ty c6 thé tich duge. Blt‘St dign trudng giif . - Dién tich m51 tulhQ: Q =Q = Q2
han d6i v6i khong khiIa 3. 10%V/im . L [ cu, = CoU,
. ’ : R Tach: | U Us = U
GIAI ST ot s ,
 Higu di¢n the t5i da ma ty o6 the chju duge : | % Swyra: U = _C2_ y. U, = G
Ugh = Egnd = 3000V R , “1* G G+ G
Diéndungcﬁatu: . - » i ' Uy = %U iUy = éb
c=-1 8-.ggs510" “F ~ , Theo 4t
4k d- 1€
ién tich cyc dai ma ty o6 thé tich duge : ( 2y < 'L
_.8 5
Qm_cuh_zssslo C. {Uzsuzgh 1y < 1000V | < 3000V -
“ , 3
~ : ' ~ .o 7 ) . ’ : : x
14.4 Hai tu ihén co dlén dung va hieu dlén thé £101 han - ) - Véy hleu dxén ‘the gldxhan cua bﬁ tu 1a 750V
) = 5uF, Uigh =-500V, Ce = 10uF, Uzn = 1000Y S -
Ghep hai tu dlén thanh b). Tim higu dlén thé g101 han cual ' e B
a) Ghep song song. Rl , , .
- : ' ’ 3 — -1 — -1 o va’
b) Ghép néi tisp. | R 14.3 Hai ty C; = 5.107'F, C, = 15.107%F mhc ndi tidp,
P khodng gi@a 2 ban mbi ty lap ddy dién méi c6 chitu day d = 2mm vi
Al , dién trudng gi6i han 1800V/mm. Hoi bd tu chiu duoc hiéu dién thé& gici
a) Hai tu ghép song song : o ' han bao nhigu ? n ,
| Uy = U U = 500V
Theo a8 : { Uy < Upg = { U = 1000\(
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144 Ba tu C1 = 2107%F ; C2 = 4.107°%F, C3 = 6.107%F
méc ndi tiép. Hidu dién th& gidi han cia mdi tu la 500V. Hoi bd tu o6
chiu duge higu dign th€ 1100V khéng ?

DS : Khong.

14.5 Tu phang khong khi d = 1,5cm n61 véi nguﬁn U = 39kV
(khong déi).

a) Ty c6 hu khong néu bist dlén trutng glél han cta khéng khi ia
30kV/ecm ?

b) Sau d6 dat tAm thuy tinh ¢6 ¢ = 7, | = 0,3cm va dién
tntdng gidi han 100kV/em vao khoing gitta, song song 2 ban. Tu c6 hu
khong ?

thé gidgi han Uy = 1000V, Uz = 200V, Us = 500V méc thanh bb.
Cach miic hao c6 hidu didn th& giéi han.cda bd ty 16n nhat ? Tinh dien
dung va hiéu dién th& gidi han bj tu hic nay ?

Ds:(Cy//Cg) nt Cp, C = .2-#1?, U = 1200V .

Bai toan 15 || Nang lugng ciia tu dién

— Ap dung cac cdng thic vé nang lugng cia tu dién :

2
wW=1lqu=1cp2=-1Q
2 2 2C

-

— Nang lugng cua bd tu :

Wis = DLW,
- ’I‘ru'o‘ng hgp cia ty dién phing, c6 thé tinh dugc m@ do
nang lugng dién truting trong tu dién :

w. -1-1»:06132
\% 2
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14.6* Ba ty C1 = luF, C2 = 24F, C3 = 3uF c6 hidu diéen

e BAITAPTHiDY -

15.1| Ty phing khong khi duge tich dién bing nguén hieu dien

~

|h& U. Héi nfing lugng ¢la ty dién thay d6i th& nao, néu
|tang khoang céch giia hai bén ty l1én gap ddi ? Cho bist

tm‘éc khi d tang :
| Ty vAn ndi véi nguén.
'b) Tu duge ngit khoi ngudn,
GIAI
a) Tav& nti véi nguén
" . 1§
Blendungcuam C = -2
4rk d

Do Cti 1e nghjch v6i d nén khi d ting gip ddi thi C glam con

~mt n&

" Nang lugng cia ty : W =

Higu dign th_é' ctia ty vin ndi vdi ngudn la khéng ddi.

1cp?
2

.Do W ti 12 v6i C nén ta k&t luan W giam con mdt niza.
. h§ Tu duge ngdt khoi ngubn :

Dien tich cia ty 1a khong déi.

_._Nangluqngcuam W = ;9_ £ I8 nghich véi C

Kh: khoang céch hai ban ty ting gip dbi, dnén dung cua ty gidm

con mdt nia va nang lugng cia tu W ting gép doi.
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15Ty C; = 05uF dugc tich dign dén hieu dien ths|

U; = 90V rdi nght khoi ngudn. Sau 6 tu C,; duge méc song
song véi tu Cy = 0,4uF chua tich dign. Tinh nang lugng cia
tia lita dién phat ra khi ndi hai tu véi nhau.

GiAl
Goi U’ la hidu dién th& cdc tu sau khi ndi vdi nhau
Theo dinh luat bdo toan dién tich : ‘
Q+Q2 = @
CU + CU’ = CUy
Suy ra: U= 50V
_Nang lugng tu dién truée khi ndi véi nhau :

W = lCIU% = 2025uJ

Nang hrong tu dién sau khi ndi vdl nhau :
W= ;c v+l 2 Le,U0? = 112500

Nang lugng tia lita dién toa ra khi ndi hai tu vdi nhau :
AW = W; - W = 900uJ = 0,9.1073J

e BAI TAP LUYEN TAP
15.3 Ty dién khong khi d = 5mm, S = 100cm?, nhiét hegng toa
ra khi tu phéng dién Ia 4,19.1073J. Tim U nap. |
Ds : 21,7kV.

15.4 Mot qua cAu kim loai ban kinh R = 10cm tich dién dén
hieu dien th€ 8000V. Tinh mat i 3] néng lugng dién trudng’ d sat mit
qua ciu.

DS : 00285 /m?

10S

15.5 Nam tu ging nhau, mbi ty C = 0,2 uF mic ndi ti€p. Bo tu

duoce tich dien, thu nang lugng 2. 10~4J. Tinh hléu dien thé" mdi tu.
o DS : 20V '

15.8 Viéc han ﬁlb'i day déng dugc thuc hign biing mot xung
1000 uF dugc tich dien dén U = 1500V. Thai
4%. Tinh cbdng suft

phéng dign cia tu C =

gian phat xung t = 2us, hi¢u susit thiét bj H =

hidu dung trung binh cia mdi xung dién.
DS :225.107W

15.7 Ty phang khong khi dugc tich dién réi ngit khoi ngudn.

* Hbi nang htong ty thay ddi th€ nao khi nhing tu vao dién méi léng

e = 27
DS ; giam 2 lan.

15.8 Ty phéing khong khi C = 107 '%F dugc tich dien dén higu
dién thg€ U = 100V rdi ngit khéi nguén. Tinh cdbng cin thyc hign d&

-_tang khoang cdch hai ban ty 1én gap doi ?

ps:5107 7

15.9 Tu phang khong khi C = 6uF dugc tich dign d&n hiéu dién
the U = 600V rdi ngit khéi ngudn.

a) Nhing ty vao dién moi long ( ¢
ban. Tinh hidu dién th& cia ty.

b) Tinh céng cAn thiét dé nhdc tu dién ra khéi dien mdi. Bo qua

trong lugng tu.

= 4) ngap 2/3 dién tich méi

DS - 3) 200V b) 0,72J.
15.10. Hai tu C,

the Uy = 100V, Uy = 50V r6i ngit khoi ngudn. N6i céc ban khac

. dau cua 2ty vé'x nhau Tinh nang lugng cia tia lua dién phat ra.

DS : 451073

+

16

= 2uF, C, = 0,5uF tich dién dén hiéw dién

)



15.11 Hai tu C; = 600pF, C; = 1000pF dugc méc néi ti€p
vao ngudn U = 20kV rdi nght khoi ngudn. Né&i céc ban cung diu cia
hai ty v6i nhau. Tinh nang lugng cia tia lita dién nay ra.

ps: 471073

15.12* Hai ty phing khong khi c6 dién dung C, méc song song
va dugc tich dién d&n hitu dien thg U rdi ngt ngudn di. Cac ban cta
mot ty cb thé chuyén dong ty do d&n nhau. Tim.van tdc cédc ban tu
trén tai thoi diém ma khoang céch gida ching gidm di mdt nia. Biét
khai lugng mdt ban tu 1a M, bd qua tic dung cua trong lyc.

ps:v = VCUY3M.

15.13* Ty phing c6 S = 200cm? dien moi a ban thiy tinh day
d=1mm,¢ = 5, tich dién véi U = 300V. Rit ban thiy tinh khéi tu.
Tinh d6 bi&n thién nang lugng clia tu va cong cin thuc hign. Cong nay
diing dé 1am gi ? Xét khi rit thiy tinh

a) Tu vAn ndi véi ngudn. b) Nght tu khéi ngudn.

— £)Ey Su?

ps: a) Aw1 = D700 - 3181077
2d
- 2
Ay = (e =1)e . SUT _ 2101077
2d
— De. :SU2 y
b AW, = Ay = E DSV 50410775

2d
15.14* Tu phing khong khi c6 dign tich ban S, khoang cach 2
ban Ia x, ndi véi nguén U khong ddi.
a) Naing lugng tu thay d6i ra sao khi x tang.

. b) Tinh cdng suit cin d& tach cic ban theo x.

7

el aew e At mpacig . e

o

Bigt van t8c cic bn tach xa nhau Ia v.

¢) Co nang cAn thiét va do bién thien nang lugng cua ty da bign
thanh dang nang lugng nao ?

DS: a)giam b P = SU%v/2x?

15.15* Hai tu phing khong khi c6 S b&ng nhau va d; = 2d,
cung dugc tich dién dén higu dién thé U rdi ngdt khoi nguén. Hoi nang
lugng cia he thay ddi th& nao khi dat 02 VRO - trong G (cac ban song

-

song nhau 7).
ps : tang 5/3 I4n hoac gidm cdn 1/3

15.16" 'I‘u phang khong kh1 c6 cdc ban chit nhat céch nhau doan
d. Mép du6i cac ban cham vao mat dién mdi léng ¢ c6 khdi higng rieng
D. Néi ty vdi nguén U, dién méi dang lén doan H gitta hai ban. Bo qua
hién tugng mao din. Tinh H.

ps:H = (¢ — 1)e,U?/ Dgd?

15.17* C6 hai ty dién phing gitng nhau : mdt ty c6 dién mdi la
khong khi va c6 dign dung C, = 100uF. Ngusi ta tich dién cho tu nay
dén hidu dien thé U, = 60V, ty thit hai o6 dién mdi, ma hang s& dién
mbdi phu thudc vao higu dién thé U giita hai ban ty clia né theo quy luat
¢ = aU véi @ = 0,1(V"1). Ty thy hai ban déu khong tich dién. Ta
mic song song hai tu nay véi nhau.

a). H(n hléu dién thé& trén méi tu b{mg bao nhiéu ?

b) Tinh db bign thlén nang Iu’dng clia he tu. Nhan xét va giai
thich ?

ps:a)U=20V: b) AW, = —12.107%J

15.18* Bon téim kim loai phing, méng ging nhau hinb' chi

nhat, dién tich méi t&m la S, chidu dai /, dat song song vdi nhau.
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Khoang céch gita hai tdm lién tip Ia d. Giga hai tdm A va B c6 lp
dien mai, lap day khong gian gida hai tdm, hing s dien mai ¢. Tdm A
. va D dugce néi véi hai cuc cua nguén dién, c6 hieu dien th& U, t&m B va
G néi véi nhau bang day
dan (hinh vé). ‘

a) Tinh nang lugng
cua hé tu va higu dién thé
gitta hai tdm lién tiép

AS)

b) Kéo déu I6p dien. - D
mdi véi van téc v ra khéi
cac tam kim loai.

Tinh cdng suit cAn thye hién @8 kéo 1dp disn mdi ra khéi cac ban
tu. Bo qua ma sat. '

-~

eC

DS: a) Wy = —0 U2 voi C, = ¢, 5.
2+c¢ °d
— 2 T £
Uas = U; Ugp = U.
2+¢ 2+¢

b) P =

W

(E‘l}l.couz
e+2)1

Bai toan 16 || Pien tich trong dign trutmg déu cha tu
— | dign ' '

— Trudng hgp dién tich cAn bang :

SF -

(2 F: tdng cdc vecta lyc tac dung lén dien tich)

109
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'— Trudng hgp dién tich chuyén ddng :
® Lyc tac dung - F = qﬁ
(thudng trong Iyc c6 th& bd qua)
® Phuong trinh chuyén dong : F = qﬁ = ma
¢ Trutng hgp tdng quat : ¥}

' (;)lm E) =f=0
S¢ dyng phuong phdp
toa @6 d€ nghién ciu chuyén A -
dong : * 4
0
?x B 0 -> . vox = Vo . CoOsa .
ay = _F; ’ Vo voy = v,. sina ’
m
- - F—3 . t
T |Vg = V,.C08a x Vo - COSG
v = ina ’ ay 2 :
vy = ayt + v, .sina y = 2t + vy sina . t
Quy dao

y = —aL.x2+tga.x

2v§cos‘°‘a

@ Céc trudng hgp dac bigt :

a=0;a=90°
Thay gié tri clia a vao céc bidu thic & trén.



e BAI TAP THi DY

16.1)Hat bui khéi lugng m = 0,02g mang dién tich
q = 5.107%C dat sat ban dudng ciia mot tu phing khong
khi. Hai ban tu ¢6 khoang cach d = 5cm va hiéu dien thé

va van tdc cia n6 khi d&€n ban tu Am. B6 qua tac dung cia

U = 500V. Tim thoi gian hat bui chuyén dong giGa hai ban{

trong lyc.

GIAl
— Chon goc toa do O tai vi
tri hat byi bat ddu chuyén dong,

truc toa dp Ox vudng goc vdi cac @ @
ban ty va hudng vé phia ban tu _
am. Géc thoi gian lic hat bui bat - o~ -
diu chuyén dong.

Luc tac dung lén hat bui £

la lyc dién trutng F = E

q > 0 nén F ova gcﬁng chigu. -
Phuong trinh chuyén dong cia hat bui : F =
Chiéu phuong trinh 1tnOx: F = ma.

Gia téc chuyén dong : a=2Fr =

m m md .

Phuong trinh toa do cua hat bui (véi Vo = 0
19U 2 = 195 10%% im)

~— Khi hat bui dén ban ty am : x = d= 510 %m

g€ _ qU

111

SR

Thay vao phuong trinh t.oa 4o ta tmh duge thdl gian hat bt;l

chuyén ddng gida hai- ban -

t = 2107%
Ta c6 h thic lien he giita v va x.

V=92ax =2.9Y ¢ = 510 .x

o md :

Khihatbyi d8nbantudm: x=d=5.10"2m
v = B0m/s

Ta suy ra van t3c hat bui :

16.4'1'1; phéing khong khi, hai bin tu c6 khoéng cich d = lem,
chiéu dai bén ty ! = 5cm, hidu dign thé gida hai ban U = 91V.
Mot ‘2lectron bay vao tu dién theo phuong song song v8i cac
ban véi van téc ddu v, = 2. 107m/s va bay ra  khi tu dxén
Bb qua tac dung cia trong luc.

a) Viét phuong trinh quy dao cla dlectrén.

b) Tinh d3 di chuyén ctia électrén theo phuong vudng géc véi
cac ban khi né vita ra khéi ty dien.

¢) Tinh vn tdc électron khi rdi ty dién.

d) Tinh cdng cia luc dién trudng khi électron bay tmng tu.

GLAL

Chon gbc toa do O tai vi

tri hat lectrdn bat ddu di vao ty

dién, truc toa d6 Ox cung chiéu
v,, truc toa dd Oy hu6ng tir ban
ty &m sang ban duong. Gdc thoi
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gian lic hat bét ddu di vao ty
dién.



” Lyc tic dyng lén hat : ¥ = gF, d0 In F = E trong d6 e 1a db
I6n dién tich cua hat alectrdn -

Viq = —e < 0 nén F ngugc chibu B » ¥ cung chiéu Oy.
Phuong trinh chuyén dong ciahat : F = ma

F; = ma, = 0 ap =0
= - - hd F E U
Fy—may_F ay=——=§_=e__
m m md
a) Phieong trinh toa dd :
X = v,.t
1_.2_'1e 2
y = =at’ = =, ==t
2ay 2 md
Phuong trinh quy dao :
y:lﬁ_xz:_];_ ey .xz.
2v§ 2 md.vf
_19
y=l' 1,6.107". 91 52
2 91.107%.1072.(2.1077)2
y= 2.x2
b) Dd dich chuyén :
Khi hat électron rdi ty : x=10=510"%m
D9 doi cia hat theo phuong Oy :
y = 50.10"*m = 5mm
c) Van téc : ‘
Phuong trinh vén toc :
vy =V,
vy = a,.t = & ¢
md
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~Khibatbyirditu:x = vt =1 = t = L
: Vy = Vg = 2.10"m/s
>
: vy = L = 0410"mp
md v, °
> v = va+ v? = 2,04.10"m/s

Goi ¢ 12 géc hgp bai Vva tryc Ox khi 2lectrdn rdi ty dién :
. )

tg¢=—l=0,2

Vx ; ~

>¢ = arctg(0,2) =~ 11°

d) Cong cia lye dign truong

Khi &lectrdn chuydn dong trong dign trudng, né da di chuyén
duge mit dogn y = S5mm theo chifu lyc dign truting. Do d6, cdng cia
hyc dién trudng Ia :

A=F.y=e.E.y=e—.y

=

A = 72810718

lG.:J Mot électrdon c6 dpng nang ban ddu W, = 1500eV bay vao
w.mﬁt tu phdng theo huéng hgp véi ban duong mbt géc
a = 15° Chidu dai mbi ban ty ! = 5cm. Khodng céch gida
hai ban ty d = lcm. Tinh hipu dién th& gida hai ban 48
électron rvi ty theo phudng song song véi hai ban. ‘

Hi4




U _ ! 4 vgina = 0.

GIAI ' ' vy =
md v, cosx

- ~ChongBctoaddOtai ¥4 _ _ _ _  _
vi tri hat électron bit ddu di : » o 7 mvfsina .0o8a = ﬂ
vao ty, tryc toa d6 Oxy nhu STy d
hinh v&, gbc thti gian lic hat Thay sin2a ‘= 2sinacosa, ta duge : : -
électron bt dau di vao ty. ] oUl
—mvo sin2a = —
Lyc tac dyng leén hat : 2 d

F = qF,d016n F = eE.

Vig= —e < 0 nén anqm chiéuﬁ»i‘.nguqcchiéu Oy. Dong néing ban du ciia électron : W, = -;—mvf
— Phuong trinh chuyén dpng cia tlectron : F = ma \
ay = 0 > W, .sin2ax = &
F, = ma, = 0 d
= = F elb ol
F, = = —F B e = e = - :
y = ma, a, - = 3 - U=W°.ml2a.d
e.

Phuong trinh vén tbc
1500.1,6.1071% 05.1072

Vy = Vo008a U =
-19 ~2
md U=150V .
Phuang trinh toa do : :

NHAN XET : D4 tinh t9a 4§ y cda hgt kbi rdi ty dién :

X = vycosa .t

ly=La, @+vsina.t = -1 U 24 yanat  Mhayx-l,U = Ll 80204 4 phying uinh quf dgo va it gon,
- 2 2 md 2 el
: ' ta duge ;
\ G . = 1 el 2
Phuong trinhquyjdao: y = — = .x° + tgax y = l.tga.l
2 md.vicos®a :
A . s . ' y'°67°m
— Diéu kign d2 hat byi ri ty theo phudng song song vdi cic ban " Vay df hidn néu debmniyra,v{h:ihgti ] amw
tylavy, = Okhix =1 dlénphilddlbanh]immqtdognl&nhdnﬂﬂm -
Suy ra : = !
uy ra : t =
v, COSQ
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16.4Hai ban kim loai A va B chiéu dai ! dugc dat song song véi o Ta 06:; ‘ Ft = o4& :,L = V3mv,
nhau, gitta hai ban ¢6 moét dign trudng déu. Ngudi ta phéng _ o : = o
vao dién trudng mot hat khdi lugng m mang dién tich , Vay cudng 40 dign trumgla: E = mvf v3
duangqtheophuqngnhmngangvésétvdibénA-Hat b)‘ e sch z‘mhbdn q!
. e : Khodng cach giita hai : A ‘
:325:::! (;Z;h:;td:::p : . Ap dyng djnh 1f ddng ning : cdng cia lyc dién truting trong djch
» ek s chuyén néi trén bling dp bién thidn ddng niing céa hat : -
ban B va van tdc tai d6 Ap = qU = qEd
hop véi phuong ngang ' ) 3 d = iv3
g6c 60°. Hay tim : AWq =-§m(vf—v°2) =§-mv°2 2
a/ Phuong va dp 16n cua
, g;egg:;;h d gita hai ban. G lﬁ-ﬁle hat nh mang dign tich duong q = 1,0.107°C duge
B qua téc dyng ciia trong Iyc. phéng theo phuong thing ding d& di vao mdt dign trudng déu
c6 duting sic nhm ngang nhu hinh vé. Tai A noi hat di vao
: dipn trudng vin tdcclané la vy =. 4,0m/s ; khi t6i diém B |
GLAI

Y

Ta c6 thé giai bai todn nay theo phuong phap ddng lyc hoc binh _
thuding; tuy nhién ta ciing c6 th8 duing dong lugng va dong ning dé gidi. : , .

|

=3 |

a) Phuong va dp lén cia cudng dp dign trudng : ' -

N

Ta dé dang nhén théy lyc dign f
truong téc dyng lén q phai hudng tir ' ~ A
A sang B do d6 vecto cudng d dign 2
trudng E cing huéng tir A sang B
(Dign truong déu nén £ oo phu'dng'/
vudng goc vdi A va B). '

Goi t }a thoi gian hat bay tir A

c

trong dién trudng vén t8c cla né c6 phuong nhm ngang. Cho
bit khdi lugng hat Ja m = 1,0 gam, dogn AB dai L = 1,60m
va hop v6i phudng ngang géc 8 = 30°. Hay tim :

a) Gia trj vn toc v cda hat tai diém B

-
t6i B. Xung cia lyc dién bhng 40 b) Cuting 49 dign trudng E.
bién thién cia ddpng lugng hat trong ¢) Khoang cich BC khi hat dat t6i ¢ifm C (C 1a mdt diém &
thdii gian nay : : trén cing duting suc qua A).
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GIAI _ ‘ E=2Ys mg _ y3 1,0x107%x10
8) Gidtriciavg: _ Va 4 1,0 x 1078
i P o |
‘1 , - = V3 x 10* ~ 1,7.10%/m
Chon hé tryc quy - - - ¢) Khoéng céch BC : |
chigu Axy nhy hinh v8, Iyc "Z—E“_\——'i" , Thﬁigiandéhatmangdien di tir A d&n B cing bling th¥i gian dé
trutg dugc phan tich theo ”, 7; ; < - | Ve, = 2vp = 8V3m/s
hai trgc nhy sau ; y 0 1:) - - Ap dyng djnh If d9ng ning trén phuong Ax :
, A ‘ —
qgE x AC = —l-m(2vn)2_Suy ra AC = 3,2V3m
E | 2 ' |
¥ Ox : i?x = qﬁ > ay = = ) Trén phuong Ax, hat c6 chuyén dong nhanh dén déu khong vén
m | t6c dfu, mh thdi gian hat di t A d8n C gfip 2 In thoi gian di tir A d&n
* Oy:f'ty=3 > a = —g ’ B;tasuyra: ' _
Ap dyng céic chng thic dong hoc : ' - AD = AC .o = 3AC = 2,4V3m
qE 4 . 4
vy = a5t = t ‘ .
m ' . Vay:BC = VBD2+DC? = V(Lein0)® + 2,4v3)2 = 4.23m
Vy = - gt + VA
Khi hat t6i B ; vy =vgvav, =0 18.4 Trong hinh vé cdc dudng dam nét chi dudng sic vd chc
. =Y o Y. gE ) ' dudng ddt nét chi cic mit dng th€ cia mdt dién trudng
= = 4 —_
g v, mg d8u. Hipu dipn th& gida cdc mat ding th& déu bing nhau.
. } ' ' 54
Mat khéc, 4p dyng djnh lf ddng nang trén hai tryc, ta duge : E :L E >
1 V2 - s ; : ' >
=~ mv, = mglsinf : ' '
2 = _Vg = E‘lcotgﬂ_ (2) kB : v
1 mvg = EqLcost Vlzx mg ' ' Vo
2 : ' e
' rit ra dudc : . . . v, A v, :
T¥ (1) va (2), ta rit ra duge : _ } Mot disn tich diém dvong khi ti mist ding th Vg o6 dong
vg = v,.cotgd = 4V3 m/s =~ 6,9m/s , N
_ ~ |ning 20J va khi t8i mit ddng th€ V; thi vAn t6c tridu titu ;
b) Bp ldn cutmg dp d"?’; """’”ai ‘ S Iy Vg = O, héi khi didn tich o6 th€ niing 1a 47 thi dong
U :
Tix (1), ta tinh duge dd I6n cudng dp dien ng ciia n6 I bao nhitu ?
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GIAI
— Khi dién tich di€m chuyén dong trong dién trudng, ning
Iugng ciia n6 gbm ddng ning va thé ning tinh dién - Ja mdt hhng 8.
* Tai mit dng thEV; : E; = Wd +W, =0+ qV 1)

* Toi mit dAng thE Vg : Eg = Wy + W, = 20— qV (2)

~ Tir (1) va (2) rit ra : qV = 10J ; Nang lugng ciia hat d6 Iz
10J. Vay khi the ning 12 4J thl dong ning cian6 la : -
Wag=E-W; = 10-4 = 6J

e BAI TAP LUYEN TAP

16.7 Hat byi m = 1g mang dién tich q = —107%C nhm cn bling
trong dién trudng cia ty phlng c6 céc ban ty ndm ngang, d = 2cm.
Cho g = 10m/s. , ,

a) Tinh hidu di¢n th€ U cda ty dién.

b) Dign tich hat byi gizm di 20%. Phai thay d8i U th& nao 48 hat
bui vAn can bing.

DS : a) 200V b) ting tham 50V

16.8 Ty phing c6 cic bdn nim ngang, d = lcm, U = 1000V.
Mot giot thily ngAn mang dién tich g nhm cAn bing ngay gitta 2 ban.
Dot nhign U giam b6t 4V. Hbi sau bao lau glot thiy ngin roi cham bén
dusi ? Chog = 10m/e®.

bs : 0,68

16.9 Mot dlectron bay vao trong dién trudng ctia mdt tu phing

theo phuong song song vdi céc dudng sdc véi v, = 8.10°m/s. Tim U

121

i

gida hai ban ty 48 8lectrén khong tdi C ] C ]
dugc bén d6i dipn. BS qua thc dyng | ? ~
cﬁatmnglutc 7

ps:U = 182V o (e —

16.10 Ty phing d = 4em
duge tich dign. Mpt slectron bét ddu chuyén dong tiY bdn Am sang ban
duong, ddng thdi mPt préton ciing bét ddu chuyén ddng ngugc lai tix
bin duong. Hdi ching ghp nhau cdch bén duong mpt khodng bao
nhi¢u? Bi€t m, = 1840m,. Bd qua tic dung cia trong lyc.

ps:s = 2,210 5m.

16.11 Pign t¥ bay vao mdt ty phhng véi v, = 3,2.10"m/s theo
phuong song song v6i cAc ban. Khi ra khbi ty, hat bj lach theo phuong
vudng goc voi céc bén dogn h = 6mm. Céc ban dai ! = 6cm céch nhau
d = 3cm. Tinh U giiia hai ban ty.

ps: 3V

16.12 Sau khi dugc tang toc bdi hipu dign the U, = 100V, mbt
dién tif bay vao chinh gi@a hai ban ty phing theo phuong song song v6i
hai ban. Hai ban c6 chidu dai = 10cm, khoang cich d = lem. Tim U
gitta hai bén 42 dign ti khong ra dugc khoi ty.
| | ps:U =z 2V

lﬂl&B@nw mang ning lugng W, = 1500eV bay vao mdt ty
phéng theo hudéng song song vdi hai badn. Hai ban dai / = 5cm, cdch
nhau d = lem. Tinh U gi®ta hai ban d8 dign ti bay khoi ty dign theo
phuong hop voi céc ban mot goa = 11° (tg 11'202)

. bs : 120°
16.14 Blectron thodt ra tir K, dugec tang tée bdi mot dign mxemg '

ddu gida A va K r6i di vao mft ty phing theo phuong song song i hai
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bén nhu hinh. Biét ban & vj tri nhm ngang thi giot ddu o6 cAn bing ; N&u ngudi ta dit cho

g = 6cm,d = 18cm; hai bén Kim loai nhm nghi¢ng géc 60° so v6i mit phing ngang nhu
!l =15cm, b = 2lem U hinh vé thi sau mot hic giot ddu 93 t6i va cham véi mot bén kim loai.
cia ty 50V. Tinh van téc Tinh vin t8c cia gipt dfiu khi va cham néi trén xdy ra.
electron khi bit ddu di - |  ps:v = Vg
s l vao ty, va hipu dign thé ' - '

U, gita K va A, Bb qua 18 18" Truyén cho mdt qua cfiu nhd c6 khsi lugng m, mang dten
tdc dung cia trong lyc. » tich q (g > 0) vén téc dau v

ps:v, = 16. 107m/s ; = 728V ' thing ding hudng lén. Qua

clu nhm trong dign trudng
déu nhm ngang, c6 cudng dd

16.15 Electron bay vao mjt ty phing véi van toc ddu v, qua mpt Y] E
— dién truong E. B3 qua s
16 nhé & ban duong, hgp véi ban goc a. Cac bdn c6 khodng cach d, higu 1_ a’i cin khfngkhi ﬁqw ph:
o . . R L _
dién the U. th;ua bal;mr;ilug;ng. Hoi électrdn c6 thé cach bdn tuy am . , thupe gia tc roi ty do vao db
khoAng ngfin nhét bao nhitu ? 5 cao. Hay viét phuong trinh
Ds:x = -d(1 - mvfsin2a/ 2eU) o \ # , > quy dao cia qua cdu va xdc
dinh van t8c cyc tifu clia né
‘ _ trong qu4 trinh chuyén dpng.
16.16 Hat byi m = 0,01g mang dign tich g = 1075C dat vio ,
dign trubngdéuﬁnhm ngang. Hat byi chuyén dong véi v, = 0, sau S - (_n_lg) I 2m (& - vhx = 0
t = 4s dat van tbc v = 50mys. Chog—lOm/s Cé k8 d&n tac dyng qE q
cla trong lyc. Tim E. _ o | Vain = Vo -gE
\/qu2 + m2g2

bs:E =15Vm.

16.17 Hai bén kim loai A
va-B dugc dit song song, cach
nhau khoéng d va c6 nhing dign
tich d6i nhau. J ngay gida hai
bén va cich ddu hai bin c6 mt
giot ddu tich dién (P). Khi hai
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PHAN HAI

NHUNG PINH LUAT CcO BAN|
cUA DONG DIEN KHONG POI

§5. DONG DIEN KHONG D01

A - TOM TAT GIAQ KHOA

L. Dong dign — Diéu ki¢n d€ c6 dong dién

Chidu quy wéc :

Chifu chuyén ddi c6 hudng cda dién tich(H.

— Diéu kign d8 c6 dong dien :
.C6 hat mang dién ti do
.Cé dién truong.
1. Cuding 4 dong dién
- Aq : culdng (C)
1 =24 At : gity (s)
: At I : ampe (A)

At : thoi gian
Aq : dién higng truyén qua tigt dién thing cia vat din

b

— Dong dign Ia dong chuy8n ddi c6 hudng clia cic hat mang dién|

*Athﬂuhah:llhcuimgd@trungbinh
* At vb cing nho : I A cudng 4p &c thoi
* 1 = const : dong dién khdng déi. Ta cb :

I1=1
t

il Cuing d) dong dién trong mach néi ti€p va phﬂn nhfinh

~ Mach n#i ti€p :

= Ik

- — Mach phtn nhénh :

> lagn = ) L
(I3 : cutng 40 dong dien d&n difm mit
Iy : cutng do dong din rvi khdi difm nit).
IV. Mét d6 dong di¢n’

) S
) @ ”)
U [}
]
‘ ) q \
‘;
‘ h.100

S : mét vubng (mz)
n : hat / m®
= nqv 1 q : culdng (C)

v

i

2 fr

: mét / gily (m/s)
: ampe / mét vudng (A/ m?)

. ;"n : m@t d6 hat mang dién tg do

* q : dién tich cta hat
* v : vin téc trung binh cia chuyén dong c6 hudng.
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B - HUGNG DAN GIAI TOAN

Bai toén 17

Xdac djnh dong dién trong mdt doan mach

mach

‘theo cbng thic dinh nghia. Tinh hi¢u dién

thé.

— Ap-dyng cic cdng thitc djnh nghia cia cuting &) va mét

do dong c_iien.

— Ap dyng dinh luat vé dong dipn phan nhénh (difm nit).

~ Lap h¢ thic tinh t8ng cac higu dién th8 cia ting phin
dign. :

o BAI TAP THi DY

- 171

|s = 0,6mm? trong thdi gian t = 10s c6 dién lugng

Mot day din kim logi c6 céc lectron ty do chay qua va tao
thanh mft dong dién khong d8i. DAy cé tiét dign

q' = 9, 6C di qua. Tim :

a) Cuting 4 va mat dp dong dign qua day dén.

b) S& électrdn da di qua tit dign ngang cla day trong 10s.
c¢) Van t8c trung binh clia chuyén dong dinh hudng cia

th€& dya vao tinh chfit cdng cla hipu dign

dlectron. Bist mat do dlectrdn tydon = 4.10%m™3

GIAl

a) Cuong do va mit dp dong dién
— Cutng d) dong dién 1

1 =94 = 096A
t

127

— Mat d) dong dién dugc tinh bdi ;-

i=1=_08 _6;10%m?
S 061078 -
b) S8 slectitn :
S6 electron d& qua tist dign ngang ciia day dude tinh bdi -
N =4 \

e

q dxen lugng (lugng dipn tich) qua ti€t di¢n day.
e Ia dién tich cda mot 2lectrdn ; e = 1,6.107189C

Suyra: N = 6.10" electron
¢) Vin toc :
Ta c6 : i=n.e.v

Vay vén t6c trung binh cia chuyén dong djnh hudng cta

dlectrdn la

128

v=1 =02610%ms = 025mms
ne

17,4 Cho dogn mach di¢n gém 5 vat din nhu hinh. Bigt
' UA3=12V;V_UA(;=7V;UD}3=8V. I =
1 = 09A ; Iy = 0,2A '
chidu cia I, I, 14 duge -
cho nhu hinh. Tim cudng
40 dong dién va higu dign
thé trén mébi vat din
cbn lgi. V& chidu dong
di¢n chay trong mach.




GlAl

5V

Tacs:  Uag = Upc+ U= Ugp = Upp - Upg

Uap = Upp +Upp» Upp = Upg—Upg = 4V

UAC.'_' UAD+UDC=’ UDC = UAC_UAD = 3V

Taimit A:I > I, nén dong I, s c6 chibu roi khéi nit A
. I=L+l = I=I-L=11A
Tainit B:1 > I, nén dong I s8 o6 chiu di d&n nit B
13 + I4 =1

> Ig=1I-1, = 1,8A
Tai nut C

[; < I3 nén dong Iy sé co

chiéu di d&n nit C (tir D d&n C)

Il+15 = Is

= Iy =1,-1; = 09A

¢ BAI TAP LUYEN TAP

- - 17.3 Mot dong dién khong d6i c6 I = 4,8A chay qua mdt day kim
logi ti&t dien thing S = lcm? Tinh :
a) S8 &lectron qua tiét dién thing ciia day trong 1s.
b) Van t8c trung binh ciia chuyén dong dinh huéng cia electrén.
Bigt mat do électron ty don = 3.10%m 3

DS: a) 3.10Y b) 0,01mm/s

129

17.4 Trong khoéng thdi gian 10s, dong dién qua day dén ting
&u tth = 1A dén Is = 4A. Tinh éuong @0 dong dign trung binh -
va dign lttqngqna day tmng thai gum trén
s : 2,5A; 25C

17.5°, ‘I‘g phﬁng khong khi c6 ban cyc hinh vudng canh a = 20cm,
khoéngcécb d = 2mm, n6i véi nguén U = 500V. Dua mét t&m thdy tinh
6 chidu day d’ = 2mm, hiings§ diegn modie = 9 vio ty véi van téc khong
d6i v = 10cm/s. Tim cudng 40 dong dién trong mach trong thdi gian dua
tim dign mdi vao ty. Clrbng a6 nay cb thay d8i trong th¥i gian néi trén
khang ?

ps: 1 = 3,54.10“7A;khong i,

17.6 Bon vat dén dugc néi bang cic iy din nhu hinh vé. Bist
Ua = 12V-; UaM = 8V;1=6A;1; = 3A; Is = 5A

Chifu cia I, Ir, Is duge
cho nhyu hinh. Tim cubng do

dong dien va hitu dign thé , I a0 ., @ @ B

N
tren mdi vat din con lai. Cho . o o !
‘ o y N |
bigt chic diém trén cing mdt T

dy dfin s6 06 ciing digh the,

pS: Uny = 8V ; Uxg = 12V ; Upg = 4V
I, = 2A; I, = 1A '
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g6. DIEN TRO'

DINH LUAT OM CHO DOAN MACH DIEN

A - TOM TAT GIAO KHOA

%

R

',’ o

1 : mét (m)

l
.8

{ : chiéu dai cia day
S : tiét dién cia day

u

1+Digntrd
| 1. Binh nghia :
Tu cong thic cua dinh
luatf)mtaoé: S
U : von (V)
r=Y I : ampe (A)
L R : om (Q)

" 2, Dién tré clia vat dén déng tinh, tiét dién déu

\R = p— s : mét vudng (m2)
p : Om — mét (Q2m)

{

p : dién trd sufi cua chat

lam vat dan (2 m)

7

Rt = Ro(1 + at)

R, : dién trd vat dan & t°C
R, : dién trd vat dan 6.0°C

s

3. Su phu thudc cla dién trd vat dan vao nhiét d6

a: hé sb nhiét caa dign trg (d()—l)

131

Ta cling ¢ :

Pt = po(l + at)

4. Doan mach dién trd mac néi tiép

th = R1+R2+...+Rn

. n .A
=2Ri
1

5. Boan mach dign tré méc song song

Ae———
| » n .
Ri| R R, L=L+L+.,_+_l_=2_l_
Ra Ri Ry Rn IR
po—ob L . ‘
CH bgnn Iliét Om cho dbgn mach
L ‘ Dogn mach —-’-»
A dien tro B~
T T
1=_U_
Ras
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B — HUONG DAN GIAl TOAN . } .| dién trd doan vong diy AMB I R, : R1 360"
.. , ' Dat ! dlen trd doan vong diy ANB la '
Bai toan 18! | Tinh dién trés tmmg.dwng . o
_ _ _ 360 - «
Ry, = R -R; = ‘R
- Ap d\mg cbng thic tlnh di¢én tré tuong duong cia hai o P 360. T
doanmachdléntwcdban ndi tidp va song song. ~ Gbéca = AOB duge tinh theodon vidd.
- 'Pnrbng pr mach dign trd phic tap c6 doan ndi tét (day - ‘ Rl v R, la hai dién trd méc song song (hax ddu chung A, B).
&i khong dign trd) du t nhu
e ng dign trd) dugo gidi quyét nhu sau ; Blén tro t\rdng dn’ong cia ching la :
. Déng nhét cac diém cung dién thé (c h) :
. & : e hp mac , o = Rle (360—a) a pn
. Vé lai sa dd li thuy&t va thyc hién tinh toén theo so 6 L Ry +Ry (3602
— Trong trutng hgp doan mach cb clix tao ddi xitng, cb thé b) Pink a & Ry = 49 -
li luan dya vao sy d6i xing @8 dinh céc difm déng nh&t vé dién the. - « _
. . Khi Ry = 4Q:
| e BAI TAP THi DY _ - R, = (880-9).a o5 _
' ' ' (360)2 ‘
18.1| Dong dién chay qua mot vong day dén tei hai diém A, B. ’ Cac Bié'n a6i don-gian chb ta :a? < 360a + 20736 = 0
Day din tao nén vong dﬁ/y\lg dbng chat, titt dien déu va c6| - { : ' , ' i
digntré R =25Q.G6cAOB = . - . - Nghibm phuong trinh : & = 72° hojc a« = 288"
a) Tinh dién trd tuong duong c) Dinh o dé R4 lén nhét : ' '
clia vong day khi méc vio mach ' :
dien tai A, B : = (860—q).a R A
b) Tim a dé dién trd tuong dmmg o (360)% R
cua vong day bang 4Q Ap dung bit déng thic Cosi : : ‘
¢) Tim a d8 dign trd tuong duong : : . . ]
ciia vong day 16n nhat. : s ; | (360 - @) .a = [Mﬁ]z

2

. GIAT ' . 2. '
- (360 —a).a = (180)
a) Dién tré twong duong : .
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Suy ra : Ry =< (189" g = B
(3602 4

Vay (Redmax = B—,datduockhi%o—a = a, hay:

a = 180°
(th)mu dat dugc khi A, B 14 hai diém xuyén tam d6i cia vdng

+

day.

18.4 Tinh dién tro tuong dudng cua doan mach AB nhu hinh
bén, néu : . N R,

' ™1
a) K1, K2 ma. : e

b) KI md, Kg déng, PFD_TM’“D_J’—D—/&F—\XK :
c) Ki 'd()ng, Ko mé.’ A . Ry Ry P R; . B
d) K1, Ko déng. ' , K, |
.(ChoR1=IQ1“\'.2--2!.'2}23_39R4 . 6Q, didn

trd cdc day hdi la khong dang ké)

GIAI ,
) a)KI,KZM&-'Rl"aI%
| . R mécsong song véi doan day dan
- : AN, di¢n tré ciia dogn day AN coi
‘-—D—D——' nhy bing khong nén dién tré
Ri R, - % tuong duong cda R,, R, véi dogn
ddy AN cing bhng khong,

1

RAB=R4=GQ )
R, -

Khi nay néu “cho’ ﬂL
dong dign qua AB, dong ¢——] "

A : . B
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di¢n chi qua day AN vi R, ma khéng qua R, va R,

b) K, mé, K, déng:

- Tuong ty cau trén, dong

' dien qua doan mach AB ss di | N R
qua,ddy AN r6i phan nhanh qua. | —
. Rg- va R, (mic song song nhau) A . R g

i ‘
-RAB=,R3,4— RsRy =20

R3+R4
c) Kl dong, Ky mad:

Do c6 day néi MB nén
R;. R, khong con méc néi
ti€p nhau va song song vii
day AN nda.

B -}

Ba dién tr3 Ry, Ry, Ry

~méc song song nhau vi mbi dign trds déu duge day néi dén A, B. Mach

dién truting dugc ve lai nhu’ hinh bén.

1 1,1,1 10
Raa R Ry R, 6
6
Ry = 5 = 0,60
BT 1o
) _ . R, M
- Re2 " Tuong ty £hu o),

—— L T b6n dién trd méc song
9’—[‘:]—51—{:}'—*‘—{*_]———56 song vi cing dugc day
A R, R~ Ry | B ndi dén A, B.
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R,

]
) a1, 1,11 12
Rag Ri Ry Ry R, 6
||
— 6
. M Rip = — = 0,5Q
: AR T 12

18.3C6 mot 5 dign trd giéng nhau, mbi dién tris a Ry =
Tim s8 dién trd it nhat va cich mic d8 o6 dién trd tuong
duong R = 6,49.

GILAI
— Truéc hét ta ching minh két qua cia hai
ndi tip va méc song song

dién tro méc

+ Kh: méc néi tigp, dién tré tuong duong duge cho bdi
Ry = 2R >R

Dién trd tuong duong 16n hon bét ki dién trd nao sd dung Méc

néi tiép lam tang dién tré cua mach : R
+ Khi méc song song, dién tré tuoﬁg duong dlroc cho béi :
l.yi,1
Ra TR K

__$9 - Ra < R . .
Dign trd tuong duong nhé hon bét ki dién trd ndo sit dung. Mic
song song lam giam dign tré cia mach

— Theo &, ta mudn s di¢n trd sit dung it nhdt. Do d6 :
+ Néu méc m‘)’i_tiép thi chi gbm 2 doan mach ma mot doan 12 R,

137
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Telsici: By > R,

~ + Néu méic song song thi chi gém 2 nhénh ma mot nhanh Ia R,
. ~Tagh: R =642 > R, = 40

'Vaydgoanmach‘phéimﬁccédang:
‘ R: —;—-—l:-d-—{::—-—o——
. ! R . . B
Suy ra : ° Ri .
By = R- Ro = 64-4 = 240
' Tao.f)r: B R1 < R,

Vay R, c6 ciiu tao g6m 2 nhanh song song nhu sau :

Ro
R;:
Suym:vr =
2
4R
R,+R, 4+R,y
- 1,6

Vay R, lai dugc ciu tao bdi 2 doan nhu'sau :

Rp: — ([ ——
| - -




6 -4 2Q

!

&
g

&
i

Suy ra : Ry '

Ta thﬁy R3 = _2-

R_3 gom hai dign trd R, mic song song. _

~T6m lai, doan mach dién trd R = 6,4Q gbm 5 dién trd R, méc
nhu sau : ‘ ' o

N

18;4, Tam dién trd giéng nhau, mbi dien tré A R = 16Q dugci
~ “{méc nhu hinh v&. Mic ' : »

céc dién tré vao mach
dién tai A va O. Tim
dién trg tuong duong
ciia b dién trd.

GLAI
o Ta thily mach dién c6 tinh d6i xiing tryc quanh dudng thang AO,
nghia I khi quay mach dién quanh truc AO mét goc 180°, ciu tao cia
'mach khong thay d8i. Céc diéni d6i xdng ciia mach s2 c6 dien the giong
. nhau va c6 thé duge nhap chung. ' '

139

| ||

N

Khi chép hai diém déi xing M, N lg%tacéthé'vélaimachdién
nhu hinh trén. Khi nay : - o

11 [RelRe) nt By] IR | nt Ry lRy | IR,
Tit d6 ta d& dang tinh duge Ryg = 79.

' iS.A‘Cho mach di¢n nhy hinh sau : R = 1Q;Re = 2Q. S8 o
dién trd Ia vb thn. 4 R R R, :

|Tim dién trd tuong
. fang F’ﬁa:m?‘ ch. ' Rz| | Rq Rzl {Ry

. GlA!
Dat dién trd tuong duong ciia machk Ia R,p

Do s3 4 dién tré la rvb_t@n nén ta c6 thé mic them mdt o dign trg

vo mach m gii trj dign trd eia mach vin khong dfi

Nhut véy, dién trd ciia mach (RypntR;)/Ry vAn bing Ryp.
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V6i chc gif tri thich hgp ciia cac difn trd, co thé thay th&

R R o ' ‘machnhybaimachkia.lﬂﬁdéha%machamgdlmgnhau.

: : ' _ |Hay thi&t lap cdng thdc tinh dién trd cia mach nay theo

Ry ' | mach kia khi chiing tuong duong nhau (Blén d8i A & Y hay
" -|dinh li Kenndli)

. _ - GIAl
a)Binddi A - Y .
=R Khi hai mach tuong duong, ching khong lam thay d8i cic cudng
(Rag + Ry) + Ry _AB o do dong dién va céc hidu dién th& & ngoai mach.
' D& dam béo diéu nay, dién trd tuong duong § hai mach dién pha)
nhu nhau bat k& xét gitta hai diém nao. Do d6 tasuy ra:

(Rap + R))Ry

Thay gid tri R, = 1€, R2 2Q vao, ta duge phudng trinh :

Rip+Rap-2 = 0. RAB=M=R,a+R’b (1)
. ‘ S Ry + Ry + R, - : .
Nghiém phuong trinh : Ryg = 1Q T Ry(Rp + Ry) o .
. { Rye = —2 27 - R+ R, (2
: : \ R, +R, +R,
lSGIChohalsodﬁmachdlénsaudayg6m3dlentmmécvao3 Roy = RyR. + Ry _ R -!;R’ @
didm A, B, C.- A R +Ry R
| | Tasuyra (1) + (2) + (3) cho :
A
ReRy + RyR + RR, _ = R, + R} +R.(4)
~R.a+Rb+Rc )
Dodo: - _
W-@ R, = —2 ()
B -Rq c B Ry + Ry + R, .
{1 @W-@3): Ry = __RHRL__ ).
- ’ - : Ra+R'b+Rc
mach tam giéc) o tmach hinh sao) o R
| W) Ry = — 2% (@)
‘ Ry + Ry + R,
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Téng quat : R’i = BRy
b).Bitndsi Y > A :

/ . -

Tt (1), (2) va (3) ta sy ra : ;
«(Ry + Ry + Ry)
(R, + Ry + Ry?
= BB 5
. Ry + Ry + R
K&t hop (5) 14n lugt véi (17), (2'), (3") tasuy ra:

. . . R
R!aR’b + R’bR’c + R’CR’;‘ =

R, =-§1;' :R'aR’b + R’bB3c + R’cR’,,: (1)
a s
| Ry =,Ri,b :R’aR’b +RyR, + R’cR’a: @)
Ro= L [RR,+ R A RR] @)
R, | ~ A
hay: Ry = A f

o BAI TAP LUYEN TAP
18.6 Mot tu phing, chat di¢gn moi gida hai ban ty c6 hing s5
dién mbdi ¢ va dign trd suit p. Dién dung cta tu Ia C. Tinh dién trd cia

dién moi gidta hai ban,_tu _

- -9
ps: R= S0f ygi, = L o107

55 Q.

Tinh Ry, R, Rs.

18.7 Hai day dAn, khi méc néitiép c6 dién trd 16n glp 6,25 ln
khi méc song song. Tinh ti s5 dién trd cla hai day.
| | - bs: 4. )
© 18.8 Déy dén c6 dién trd R = 144, Phai cit day ra bao nhiéu
doan bhng nhau d€ khi méc cic doan d6 song song nhau, dién trd tuong
duong la 4Q.
. , bs:6.
18.9 Ba dién trd Ry = 1Q, Rz = 2Q, Rz = 3Q. Hdi c¢6 bao
nhidu cich méc cdc dién tré nay véi nhau Tim dién trd tuong duong
tmng mdi trudng hgp.
DS : 8 céch, ...
18.10 C6 hai loai dién tré R1 = 3Q, Rz = 58. Hoi phai cAn
mbi’loai miy cdi d& khi ghép ndi tigp, ching o6 dién trd tuong duong la

DS: 15; 2 hodc 10; 5 hosic 5; 8hohc() 11.

18.11* Ba dién trd R, Rp. Ry - o
duqe méc theo s d6 ben. Bigt khi dbi
chd cac didn trd, ta oo thé tao dugc cic
mach c6 dign tré - —_—
25Q ; 492; 45Q '

. pS:3Q :6Q ; 9Q

18.12 Tim he s6 nhigt dign trd ciia dsiy dén bist & nhiet do
= 20°C day c6 dién trd R, 110002, & nhidt d5 v, = 2400°C,
R2 2009 ' '

ps:51073K™!
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18.13 Hai day dén c6 he o6 nhitt ditn tr3 oy a3 , 8 0°C o6 dibn
trd Ryy, Rog )
Tim b¢ o8 nhipt dién trd chung cia hai day khi ching méc :
a) N6i tigp. ' |
b) Song song. -
| ps: a)a = (Ryy + Rogas)/ (Ror + Reg)
b) & = (Ryg2 + Rypag) / (R + Reg)
18.14 Mpt thanh than (o, = 4.107%Qm ; a; = —0,8.10°K "))

'va mot thanh sht (o = 1,2.1077Qm, ag = 6.107°K™) cing tit

i¢n, méc ndi tip.

Tlmtisﬁchi&ldhihaithanhdédlentr&cuamachkhongphu
thudc nhipt 40.

;,- - P1%1 B 44
18.15 C6 mdt o8 dipn trd gidng nhau, mdi dign trd o6 gid trj

R = 12Q . Tim o5 dién trd it nh&t vA céch méc 46 o6 dign trd tuong

~ duong bing 7,60

D8 : b céi, ...

18.16 C6 12 ditn tro
duge ghép thh_nh mgch nhu
hinh v&. Céc gia tri duge cho
bing dm (Q ).

Tinh dign trd tuong
duong cia mach didn. 4

bs:R = 24Q

T 145

18.17 Céc dién trd trong
mach o6 sg @6 nﬁu hinh b2n déu cb
cing gid tﬂ R. Ttnh dign trd glﬂa
hai nit Ava B.

DS:Rpyp = 4R/T

18.18 Cho mach dién nhu céc
hinh sau. Dign tré mbi doan Ia r.
Tim dién trd toAn mach trong mbi
hinh. ‘

ps:r; 10r/9; 13r/7; 5r/6.

@ ‘ .’ | | < R
. A - 5 R4 :

A _ A

-

18.19 Cho mgch dlén nhu hinh, dAy cb tist dien déu, dién trd cha
. doan day c6 chiu dai b&ng bén .
kinh vong tron Ia r. Dong dien di
vao & thm moOt vdng tron va dira
g tam mdt vong trdon khéc. -

_ Tinh dién trd cua mach '
trén mdi hinh.

Ds:2 57r, i,1r.

18. 20 Mbt mach dien c6 5 nit. Gitta hai mit bét %5} néo c&ng déu
o6 méc mot dién tror. ~ ,
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Tinh dign trd tuong duong cla mach n&u dong dign di vao va di

ra tai hal niit bat ki.

Xét trudng hgp tﬁng quét mch c6 N nit.

18.21 Cho mach
_ dién'- nhu hinh bén
"R1 = 0,4Q ; Rp = 8Q ,
8.6 dién trd 1A v tan. Tim
dign tré tuong duong cta
mach. |
ps: 20

DS : 2r/N
"R, R, R,
Ag— s b
| ERz ERZ Ez |
B ' — e

' 18.22 Mach dién c&u tgo bing cAc dign trd r nhy hinh v8.

Phéi méc thém vio
CD dign trd R bao nhisu
dé dién trd tuong duong
cia mach AB khong phu
thudc vao 86 6 dien trg ?

ps:R = (V3-1)r

18. 23 Cho doan mach gbm n dign m’i

R1'=19R2— Rn

1 Q méic song song.

Tim dién trd tuong duong cia mach.

DS | .
n(n + 1)
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| BAl toén 19} Apdunga;nhmtomehoammhm
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hﬁmﬁenﬁiﬁépvhmgmg

~ Ap dung cong thirc ciia dinh lugt Om :

, "R

 I': cutng 4 dong dién vio (hay ra khéi) doan mech
U : hitu dién th& gi@a hai dfu doan mach
R : dién trd tuong duong cia dogn mach

— P digm ciia dogn mach dign aanaaq» (khong phan
nhénh) |
@ Dong ditn Iin hugt chay tir dién tr3 ndy qua dign try kia.
| o Citmg 8 ddng dién qua che dibn trd bing nhe.
OHkud@nthéddmnmmhbingiﬂnshﬁudﬁnthﬁeﬁa

‘titng dign trd.

'—Blbdiimcuadmmachdien trd song song :
o Céc didn tr3 38u nfi chung viw hat dfiu A, B. Dong dien tix

,Asspmnnmnh,amyc&ngmmeécammvnwww

oCubng@dbngdienmachchm}:bhngtﬁngmngw

dbngdlen qua céc nhéanh.

.meu'd;enmémaacacasegwdau-mgﬁhauvamg

U,p.



e BAI TAP THi DY . ' .

' 19.1/Cho mach dién nhu hinh v6 :
Uap = 6V R1 = 100, Rz = 150, R = 30

|Ra; = Rag=0.Xéc 3

dinh chifu va cudng ]

d6 ddong dign qua g——D%M—d';_‘J—@v{;_'b—g

cfic ampe k&. Ry » ’J'\ s AC
G

Docéc&peléobdiénhﬁrﬁtnhbnéntacoinhﬂc&cdiémAvh
N, B va M duge nbi v6i nhau bing céc day din (Vyy'= V,; Viy = Vp)

:
]
]

Ba ditn trd Ry, Ry, Ry duge mc song song vi c6 hai dfu chung
12 A va B. Mach dien va chiéu dong dién dugc v& nhit céc hinh bén.
Cubding do dong dién qua cfic dién trd

1, = UAB _ 06A; 1, = Uas _ 044 ;15 = Uas _ 94,
R’ '
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Ap d\,mg dinh lut v&8 mit mach tai N, M ta tinh duge cubng e i)

dong dién qua céc ampe k& :
TaJN.Il-—-',Iz+I3. 2,4A7
,I‘aiM:IAz=12+Il=1A ) o » |

i

19‘4 Cho mach dién hhu hinh vé :

Ri = Rz = Rg = 60, R¢ = 2Q.
Upap = 18V

a) N6i M va B bing mot

von k& c6 dién trd rit L gy
" |16n. Tim o6 chi cia von k8. 4

b) N6i M va B biing mot O
ampe k€ c6 dién trd

riit nho. Tim s6 chi cda

ampe k& va chifu dong

dién qha ampe ké.

» GIAI
) S8 chi cia von k&
Do vbn k& o6 dién trd 16n nén dong dién coi nhu khéng qua von
ké, .

A Ry R B

-]
b
0

M

150



Mach dién :
[ R, nt Rg)/l Rl] nt Ry
S60hicuav0n kéchi higu di¢n th& Upyg .

bién tn’.! tuong duong :

‘Ryy = Ry + Ry = 120

R1+R23

RAB = R123 +’R4 = 6Q )

Cuting dp dong dien mach chinh : I, = Use _ 32 | |
. : YR, %

Hipudign th§: Uyng = Uy = I4. Ry = Ig. Ry = 6V ' °
‘ : 7 "Rygg = Ry + Ryy = 7,5Q

Uan = Uap - Unp = 12V ,
- B Cubng 80 dong dn qua R, v Ry, : I, = AR - 944
. Cudng 40 dbngdien quaRovaRg:Ipg = —R%:» = 1A . _ , Rygq
Higudignth8:  Upy = Us = IyRs = Ty Ry = Cutmgdpddmgdipn quaRy: Iy = —AB = 3p
S8 chi cia von k& : - | ,Hﬁ“@ﬁnth‘:Um = Ugy = Ipg . Rgg = I . Ry, = 3,6V

' U, = Uup = Ugn + Ung = Us + Uy = 12V o |
’ : - : ' 4 CW*W'MWR@:IS = -Il:—: = Use _ 0,6A .
- | Ry

b) S8 chi ciia ampeké
ApdungﬁinhhﬁtnﬁtmachmiM mtinhdwcawngdqu“

Do ampe k& c6 dign trd rét nhd ndn hai diém M, B coi nhu duge am ES
n6i bling day din, hai dién trd Ry v R, trd thanh hai dign trs méc pe

~ song song nhau. Mach dién duge vé nhu hinh bén.
[®s 1Ry nt Ry /Ry

Iy = L+I3 = 36A.
chi‘“&ngdien@nampehswums
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l9.{0homchd&nhuhlnhvé,cécdﬁnh6ﬂ!ﬁndgith
ging nhau, che von k€
o6 dign trd Ry gifing
 |nhau. 86 chi cia céc
" |von k& Vg, V3 lin Jugt
Ia 22V va 6V. Tim o6

chi cia von k& Vi
. GUI
Do tinh d6i xing cda mach dign :
. Uce = Upp, Usc = Ups
Tact:  Ugp = Ugg + Ugp + Upp = 2Uck + Ugp

Suyra: Ug = ém@—um,) = -;-(U,’—U,‘) = 8V
Dinhlugt vBniit tai E: Iop = 1'84'13” ‘

Uce _ Usr , Usr
R R, 3R
Vi
Ucg = 8V, Ugp = 6V,

tasuyyra: R, =

Dinh lufit v& nit tai C :
lac =L, +lce

Uac _ Yo , Ucee
R R, R |
Véi R, = R, Ugp = 22V, Ugg = 8V, tasuyra Uy = 30V

153

S8 chi cia von k8 V, :
Ur, = Usap = Usc + Ucp + Upp = 2Upc + Ugp = 2Upc + U,

Y1

* BAITAPLUVENTAP 7
19.4 Cupn dty dbng (p = 1,75.107°Qm) o6 n = 1000 vong,
dudng kinh mbi vdng Ia d = 6cm. Mat do dong dién cho phép qua cubn
dayi = 2Aﬁum2 '
Tim hi¢u di¢n the 16n nhét c6 thd dat vaio cudn day.
. pS:U=~66V
19.5 Pogn mach gbm 4 doan day ctmg 40 dai,ing lam bang
mdt chét, dien tich tigt dién :
'8; = 1lmm® 82 2mm?, Sy = 3mm , 84 = 4mm? . Bén
doan day méc néi ti€p vao nguén U = 100V.
Tinh higu dign the trén mbi dogn day.
AR . DS:48V, 24V, 16V, 12V
19.6 Von k& V duge méc vho mach dien o6 U = 220V, Khi méc
ndi tigp V voi Ry = 15kQ thi V chi U; = 70V . Khi méc n6i tigp V
v6i Ry thi Vbl Uy = 20V . | |
TimhR,.
DS : TOKQ .
19.7 Hai din tr8 R, Ry méc vdo hibu dign th U = 12V. Lén
d4u R;, R, mic song song, dong dién mach chinh Ig = 10A . Lan sau

" Ry, Ry méc néi tigp, dbng dign trong mach I, = 2,4A

'ﬁm Rl’ R2.
o ‘ps: 20, 3Q
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19.8 Cho mach dién nhu hinh

R, : Ry ='12Q, R, = 15Q, Ry = 6Q ,
5 |5 cudng dd qua mach chinh I = 2A.
R, <, Ry . . Tim cutng 40 dong difn qua
—{ 1 ]} tirng dién t16.

ps:I; = 1,26A, I, = I = 0,75A
19,9 Cho mach dién nhu hinh. Bist UMN = 18V, cuting 4) qua

Rolalz = 2A.
Tim
a)R1 ‘ - .
nfuRz = 6Q, Rg = 3@ DR,
b) Ra R Ri :
nsuR; = 3Q, Re = 1Q z—* “—D——g
c)Re - R
néuR; = 5Q, Ry = 3Q L gy
ps: a/R; = 1Q '
b/ Ry = 0,60
"¢/Rg = 1,6Q.

19.10 Hai dien tr6 R = 20009, Rz = -3000Q mﬁc néi txép vii

nguén U = 180V (khong d8i). Von k& V mic song song véi Ry, chi 60V.
~ Tim 8 chi cia von k& 46 khi méc song song véi Ra.
‘ ps: 90V

19.11 Hai dién trd R; = 6Q, R = 4Q ch'iu dugc cudng 4
dong dién t8i da la 1A va 1,2A.
Hoi bp hai dign tré chju duge cuting 4b t6i da Ia bao nhléu néu
chingméc:
a/ Néi tigp.
b/ Song song, .
: Ds:a/ 1A b/ 2A
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lOlSChcdommhnhuh!nh | -
R; = 36Q.Ry = 120, Ry = 10Q, R, = muu=54v |

‘i\mcdﬂnx&dbnsﬁen

qua timg dign trd. _
p8: I, = 1,6A I = 2,25A
Iy = 1&&, L = 09A

19.13 Cho doan. mgch nhu

hinh.

1
Ry
Ve [ =[] =

Ry = 226Q, Ry = 12Q, Ry = 5Q, Ry = 15Q, Upp = 12V.

cﬁamvamthqmms
dién trd.

R =30, I, =04A, I = 0,25A
Ig = I, = O16A.

19.14 Cho doan mach nhu hinh.
Ri=Rs = 30, Re = 20, Ry = 10, Rg = 4Q , cudng &

mac.hchinhl 3A.

Tim

a/Uap .

b/Hi;uthéZ&xmbi
digntrd. .

o/ Uap, Up. :

d/ N&i D, E bing ty dién
C = 2uF.

Tim dign tich cha ty.

ps:a/ Upg = 18V, -

156




Up =4V, U, = 2V /U,y =

Upp = -1V 4/Q = 210°%C.

19.15 Cho much dipn nhu hinh.

16V,

R, = mna,asan,_zn R, = 3Q, R, = 4Q.
Cubnig 40 qua Ry I 0,6A.

Timmﬂngdbquatﬁng

diBn tre va UAB'

DS:

Is = 05A, I, = 1A, I = 1A,
Iy = 3A, Upp = 18V.

R, =

19.16 Cho mach dign nhy hinh.

18.17 Cho mach di¢n nhy hinh.
152, Ry = Ry = Ry =100
Ddng ditn qua CB 1a 3A.

Tim Upp .

b8 : 30V

R, = 18Q, R, = 20Q, Ry = 300

cuting 8 qua ngubn I = 0,5A, hipu
dién the hei d4u Ry la Uy = 2,4V.

Tinh R,.

Dg: 20Q

la
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19.18 Cho mach ditn nhu

k8 A; chi 1,2A. Khi K d6ng, ampe
k& A1 va A lfin Iugt chi 1,4A; 0,6A.
B qua dign trd ampe ke.
‘Tinh Ry, Ry, Ry,
' ps:8Q; 20 ; 360

19.19 Cho mach dign nhy hinh, ngu6n Ul =3, 6V U, = 2,4V,
dign 3R, = 120, R, = 6Q, R, =

Tinh cudng 40 dong dién _ _
qua ampe k& vA mbi nguén. —1

o [ T= 1 ]
Bi&t dign trd ampe k& réit +U. &, R, "
be. , o - -T Ay .T+
S

DS:0,6A;0,9A; 1A

19.20 Cho mach dign nhu hinh. R, = R,.

Néu nsi A, B v8i nguén
U = 120V thi
Ig = 2A, Ugp = 30V

Néu néi C, D v6i ngubn

Tim Rl’ R2, Rs )
bs : 6Q, 300, 16Q
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hinh, UaB = 6V. Khi K md&, ampe

U’ = 120Vthi Uy = 20V .



19.21 Céc doan day déng
“chéit, ti&t dién nhu nhau o6 dang
thing va bén nguyét duge néi nhu
hinh.

Dong dien di vao &'A va di

ra 6:_B. L ‘ . o

Tinh tf s3 cuing dd dong dién qua 2 doan day bén nguybt.
| ps: 1318

19.22 Cho mach dign nhu hinh

R, = Ry = 450, Ry = 900, UAB-90V

Khi K mé hokc déng, cudng
dp dong dién qua R, Ia nhu nhau.
Tinh R, vA hipu dién th&
hai du R.
DS :15Q, 10V
19.23 Cho mach dign nhu hinh, Uppg = 132V, vbn k&€ V mic
/\w R
' _ vaio A,D chi 44V.
i e Héi 88 chi von k& d6 khi
‘méc vao A, C .
DS :24V.
19.24 Cho mach dién nhu hinh. N
Von k& (dign tré Ry);
mic vao A-C chi 24V;
’ Ry R,
mic vio A-B, chi 12V, - A +——I }—u
. A B C -

méc vao B-C, chi 8V.

159

hink, von &6 V; chi 5V, Vy chi 1V.

R = By = By.

Goiﬁacmugd&
& Tim Uac, Uss, Unckhikbbngmicvenhﬁ

timal R, .Bigt Ry = B |
Ds: a/Upc = 24V, Upp = 144V, Upc = 9,6V

" W/R, = 3KQ, Ry = ZKQ.
1935 Cho mech dién nhu

Bit ce von kS gifing nbau va

Tim o6 chi cda von k& V,
 be:v

Chompehdlennhuhinh,hampekéeédianuﬁnhu
1028 nhau. Céc dién trd thuéin cb gid trj

Rgﬁngéha’u.‘ 7
Ampe k& Ag chi 0,24,

Ampe k& A; chi 0,8A
Tim 96 chi ampe k& A.

DS 3A.
19.27 Ngudn hidu dign thé U
mnsd&,wmwvammnuﬂm 3000, Rp = 225Q mic

n . .
va‘"’ g:)ﬁzlnﬁitﬁpng,vbnkémicvéohﬂdinmchiswv Tim 85 chi
von ki ndu milc viio hai ddu Re o ,

b)legmg‘Ra,cﬁhaimﬁcnﬁitiﬁpv&vbn ke,
Tim 86 chi von kE. ;
e) Ry, R;vbnk&ﬁhépnhm vbn k& chi 12V .

- Tim o8 chi von k& khi Ry, Rz,vbnbm!csongsong;
B - ps:a)1,125VD) 16,625V ¢c) 19V.
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19.28 Hai dién trd R, Rz , ampe k& va von k& Mn lugt mic

R, R, R, R,

-0-0-- ,,
ANt Wasle whr b

thanh ba so 46 trén S6 chi von k& luén Ia 180V, s& chi ampe k& l4n lugt .

12.0,6A; 0,9A ; 0,5A.

Tinh Ry, R,.

Ds: Ry = 600Q; -
R, = 300Q.

| 19.29 Day din 6 S = 32mm? p = 25.10%Qm , o6 dong
dien] =4Adiqua.

Tim lye dién truong tac dung 1én méi electrdn ty do trong day.

ps: 5.1072N |

19.30* Cho mach dién
nhu hinh : N&i A, B véi ,
ngudn hidu dien th& U, .
Tim lién hé¢ gida
R;, Ry, Ry d6 v6i s6 6 dien
trd tuy y, ta ludn o6

U; U,

U, : Bg S S
T'J-l-: k = hing 8 (k>1) oL ,

1

DS: Ry/Rg = k-1; Ry/Rg = K
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- mdt chidu Upg = 150V khi 44

L
‘46 von k& V, chi 10V. c é é E:]R
_ ' Bg—{"} 1—
R .

19.31* Cho mach dign

‘nhvy  hinh vé. Dién tro

Ryn = R. Ban d4u con chay C ;
tai trung diém MN. Phai thay ' o
ddi vi tri con chay C nhu th& nao AU“ R[ c R
d8 s chi vbn k& (V) khong thay Bg- N

d8i khi tang hitu dién ths vao T '
(Upg, Ien giip déi. Dién trd von

k& Ry vb cimg I6n.

19 32"' Cho mach dlén nhu hinhbén

Ba dlén trd R giéng nhau, hai von ké& cé cung‘ﬁlen trd Ry , mbt
tu dién phdng C o6 cdc ban hinh chi nhat ; dlen trd cac day ndi khong
ding ké. Ngudi ta dat vao hai
didm A, B mft hidu dign th&

a) Tinh dién tich trén
mbi ban cia tu dién bist ring
dién dung cliatu1a C = 5.1074F -

b) Dat mot khdi dien moi déng
chit hinh hop chid nhat c6 dign tich

déy bing .21_ dién tich ciia ban, c6 chiéu
~ cao bing L khoang céch gitta hai bin,
2 R

ap sat vao mot tmng hai ban nhu hinh
bén. Hoi dién tich trén méi bén tang
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gfip miy lén, biét riing hiing s5 dign mdie = 2.

ps:a)q = 2.1072C;

‘Bai toan 20’ Mach ciu dlén tré- Mach ciiu cb tu dien

— Maech cdu dign trd can bang : UMN =0

Rl M &
—{—F { |
g I
A : B
! e— 1
R, -~ N " Ry

RiRy = RzRa

® Heg qua ctia mach cu dién trd can bang : |

* N6i MN bang déy dan hay dién tro Ry .

Khi cdu can bang ta o6 Iy=0
*MN dug(; ndi sin biing déy ndi hay dién tré Ry .
Khi ciu can bang, c6 thé bé day ndi hay dién trd Ry,
— Mach ciu dién trd kh(“)r-xg can bing : Uy = 0

e Ap dung phuong phap chon géc dién thé :
* Lap phuong trinh vé cutig d9 tai céc niit.

N&i MN biing day din hay blng dién trd Ry ; Iy # 0
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* Dung dinh luat Om, blén 661 thanh céc phuong trinh vé
Vm, VN' theo VA N VB

* Chon Vg = 0. Giéi h¢ phuong trinh 48 tim VM, VN theo .
VA = Uup - Suyracéccm?bngdb ‘ S
~ ® C6 thé 4p dyng phép bitn d6i Y = A (d;nh I Kenndh)
~ Mach cdu dign tré cb tu dién : '

‘® Ap dung cdng thitc dinh luat Om d8i véi cac doa.n mach
co dién trd va cdc cdng thiic vé ty dién.

eLUUY:
* Khbng b dong dxen trong cac dogm mach chti'a ty dién
méc nbi tip .
* Dong f:ich dién hay phélig dign chi tén tai trong khodng
thii gian rét ngén. .

e BAI TAP THi DU
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20.1‘- Cho mach dién nhu hinh vé. _

- |a) Tinh UmnN theo UaB, Ri, Rz, Rs; Re.
1b)ChoR1 = 2Q, Rz = Rg = 3Q,

Ry = 7Q, Uag = 15V

Mic mot von k& o6 dign R Ry
trd vt I6n vio M, N.
Tinh 8 chi cia von k.
Cho biét cyc duong cia A B
von ké. phai méc vao = N R
diém nao ? :
c). Ch!mg minh ring : UMN = 0 oF1 _ Rs
R2 Re

Khi nay né'u n6i M, N bang day din thi cudng 86 dong dién]
qua mach chinh va céc dién trd thay @i nhu thé nao.




GIAl o .
a) Bidu thitc ciia Upgy : _ | ' Khi nay, néu n6i M, N bang day dén thi cung 4o dong dien qua
N _ ' day dfin bing 0, cudng dd qua mach chinh va céc dién trd trong mach
Mach dién : . (Ry nt Rg)/ (R nt Ry) _ Khong thay 6i - L M
Cuting do dong dign quaRy va Ry: 1, = Uas | L 2] ——— '
R, + Ry * . 20.4Cho mach dién nhu hinh vé.
' U ' , ‘R1=SQ;'R2‘=2Q;R3=4Q;
Cutng 40 dbngdienlquaRﬁv:‘iRpIu = AB : . |UaB =9V, Ra=0. R ' R
.R2+R4 : | a)ChoR4 = 4QX§C M —]
s | i R, . |dinh chibu va cung 45
Higu dign th8: U,y = =1, .R = ) 1 : ; .
pu didm AM U . LR U AB R, + Rg - dong dign qua ampe k8. ®
. . |b) Tinh lai cAu a) khi . ]
. N
Uan = Uz = I3.Ry = Uypg. _R2 oo |Re= 10 R . va -
Ry +R, | " |o) Bigt dong dign qua ampe k& c6 chiéu tit N d&n M, cutng
Umn = Uya + Upn = Upy - Uny _ 1d0 1o = 0,9A . Tinh Ry .
, : T . , G
Uy = Uag R, B V). _ o - 7
_ Ry+Ry, R, +Rg ‘ . a) Dong dién quaampe k& khi Ry = 4Q
b) S8 chi cua vdn ké: , ' . MaCh dién: . (Rl /I Rﬂ) nt (RB /f R4)
Thay s8 vao két qua & cau a) ta duge : : RiR,
- ign trd tuong duong : Ry = —1 = 1,6Q
Uun = —15V; (Vu<Vy) Dipn trd tuong duong : - Ryy R, + R,
S8 chi cia von k& a: Uy = 1,5V ; cyc duong von k& mic vao N. . . : R
. . ; = RsR, = 20
c) Didu kign d6 Uppy = O Ry R, + R
) ) . 4
Uy =0 « 2 __R | % Rap = Rip+Ry = 36Q
. R, +R, R;+Ryg . . Uss '
R ’ C dong dién mach chinh : = ZAB _ 954,
@ RyR; +Ry) = RyRy + Ry uong 49 damg dign mach © Rap |
Suyra: RpRg = RyR, o R, = Ry : Hieudie'nt'ﬁé*:‘" UAM = Upp = Ig.Ryp = 4V
- R R - - © Upp = Ug = Upp~Upy = 5V

165 ) _
166




Cuong do dbngdieti qua'RI: I = ——l-i— = 0,bA .
S , 1

. » - Ump
Cudng dp dong ditnquaRg: I3 = —Es_ = 1,26A

Tai nit M, ta thdy I, < I3 nén dong dién qua ampe ké s& cb

chidu td N len M.

T +1, = Ig
b) Dong didn quaampe kEkhi Ry = 1Q:
Khi R, = 1Q:

Ta thdy : . R, _ R

Mach éién tré 1a mach ciu cn bang
Vay : In = 0. ‘

¢) Gidtri cuaRy :

Ta tinh gi6ng nhu cAu a) véi &n Ry ..
‘DatR4 = X:

RgR, 4x

" Rg+R, 4+x

R34

42 _ 562+64

Rag = Rig+ Rgy = 1,6 +

4+ x -

Ie = Uan '___ 94 + x)

Rap~ 56x + 6,4

: 1444 +x)
Upy = Ig.Ryy = 1424+ x)

56x + 6,4
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" Ui = IoRgy = —8

" 56x+64
= UaM _ 184 +%) -
R, b56x+64
I = OMB _ _ 9x

(48 =

" Ry 56x+64
Theo 88,1, c6 chiu Ndén M : I, + 1, = I

1,8(4+%) L 09 . . 9x
 b56x+64 - 56x+64
Gidi phuong trinh, tasuyra: R, = x = 6Q

CHU ¥ : Cach khac

Teimit A
o I1+1a = Is

U, =U
Ri . Rs
Uty = Us
8 4
U1 +72 = 2Us 1

Ta'lai o6 : Ui+ Us = Uas = 9V (2

Guh , (2), ta suy ra : . , -

Do ds :
=92=_gl=1’8A
S Ra R
Tai nit N : L = a+k
Suy ra :
' Lh = a-Ia = 09A
=Q£=U3=GQ
Re= Tt



20.3Cho ma:.,h dién c6 s 48 nhu hinh sau dﬁy
Ri 1Q; Rz = 04Q

R3 2Q ; Ry = 6Q

Rs = 1Q ; Uap = 6V

Tinh cutng 46 dong
dién qua mdi dién

trd va dign trs %
tuong duong cta
doan mach.

Il

' GLdr ‘_
- Gia s cac dong dién o6 chiéu nhu hinh bén duéi.
— Djnh luét vé miit g

M, N cho: - =
Il = 12’+15 » R‘ R,
14 = I3+15 ¢—-;» '5l Rs —
. . ' A L L | B
Ap dyng djnh luat — S gy T
C)m,taoéz Ry N R
Va— Vi _ VM—VB+VM—VN
R, R, EX
VN-Ve _ Va-Vn, V- Vy
"Ry By R ’
Chon Vg = 0= V, = U,y = U. Thay céc gis trj cia dien
trd, ta dudc : '
Vgt
U-Vy = Mivy-vy
VN - -
—.!i': u VN+VM—'VN
.

169

BN

hay :

170

Suy ra :

 Rop = (R *+ BBy +Ro) -_ 065.65 _ 130

Ry + Ry + Re + Ry

7,16

ol

10Vy - 6Vy = 83U~ ‘M = VN =
VM 2V ; Vg = 4V
—Dodétacé:
R 1 R, 04
‘oL X . v
‘13 = VA . VN = 6 3 = 1,5A ; 14 = .._N = ._3_ = 0’5A
‘ Ry 2 R,
Ig = Igy = L-1, = 5-4 = 1A
' T ‘U 6 _
=5 +Is = 56A = Rpp = — = 2 =11Q
In T tlp = 554 BTy
CHU Y. )
Ap .dgnig bién 46i A > Y cho mang AMN ta c6 ‘
( . : ) >
.RA = __.__.._____RIRG. = ..]'_'_g = 0’59
R1 + Rs + Rs 4
R = Ri.Rs = l = 0,260
- Ri1+Rs+Rs 4
= RsRs = 1.2 _ g50
Ri + Ry + Ry 4 .

22



"Ras = Ra+BRog = 05+23 = 2.0
22

Do dé
. Ran 2
- Uos = Rop.In = 12 % = 3,25V
Viy: - Um 335 g
Ry + R4 6,6 :

= U = Rols = 04.5 = 2V ; Uam = U-Ums = 4V

11'=.ILA_M_=1=4A;13=1¢—11='VL5A

20. 4E3ho mach dlén nhu hinh vé.

UAB = 12V Cl = G,MF Cz = 9/1F
Ri =5Q2; Rz = 10Q ; R = 25Q. A
Ban d4u khéa K mé, cac’ 7 _ . -
tu chua dugce tich dien : ' ‘
truée khi mic vao mach.
Tinh dién lugng chuyén
quadien trd Rkhi K
d6ng va cho bist chidu
chuyén dfng ciia tlectrdn
qué R. ' '

. GIAI »
Khi K mé hoac déng, dong dien cting chi di qua cac dien trds

1T

'~ Khi Kmé, C; va C, mac néi

»bantunélvﬂlM

tidp; ddu dign tich trén cdc ban - G C,
tu nhy hinh v8, d 16n dign tich e '? H

Téng dai s5 dign tich cac

Qy = "Ql"'Qz" 0

~ Khi K déng, sau théu -
gian ngén phan b6 lai dign tich, dong dien qua R bang khbng nén
Unn = 0, Vi = Vy

. Diéntichciaty Cp: @,

Digntichclaty C;: Q' = Cp.Uyp = Cp.Ung = 724C.

Déu dién tich trén céc ban ty la khong d3i nén téng dai s dign

tmhmaaeécpénmnaivaimm:
Qu = -Q;+Q = 48C.
Dign lugngq@aR khi K déng : ..
| AQ = |Qy - Qul = 48C.
Dotmackhiaéng'K:QM = |
vasaukhxdéngK Q>0

’

Nén electrén (nmng dxen tich Q.m) di chuyén theo chiéu ol khéi -
M (tx M dén N).
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e BAITAP LUYENTAP . - e
~ 20.5 Hinh bén 13 s0 46 chu L
"Uyxton @€ do R, . AB la day dién R ol

trd d6ng chét hinh try cing | a5 |

thing, R, da biét. R TR

Khi di chuyén con chey, ——¢u¢——/——£ o
tgivitrily = 0, AC = Ij, CB = o :
Tim Rx

-

"R1 = 4Q, Rs = 2Q,
= 8Q, Ry = 4Q,
Rs = 24Q, Rg =
Ra, = Ra, = 0,
Uap = 48V (khong d5i).
Tim s8 chi cidc ampe k& khi :
Rs a) Kmé
_ b) K d6ng.
ps: a)0;0,48A  b)20A; 12A.
20.7 Cho mach dién nhu hinh
" UaB = 75V, Rg = 2R; = 6Q, Rg = 9Q
a) Cho Ry = 2Q. Tinh cudng @b qua CD.
b) Tinh Ry khi cudng do

&
I

quaCDlao0. < — c — -
¢) Tinh Ry khi cudng 6 R, Ry
quaCDla2A. . : A B
DS: a)l0A b) 18Q S , 2
¢) 8,812 hoac 162Q. ‘ R, R,
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TFinh cudng 6 dong di¢n qua khéa.
K lic nay.

20.8 Cho mach dién nhy hinh vé, Ua = 270V , dien tr5 AB o6

giatriR = 30kQ, cic von k& V1, Va2 cb dlen tm

R1 = 5kQ,Rp = 4kQ.
&) Tim #6 chi cila.chc von ké
Vl’ Vzkthm&

b). X dong, tim vj tri C 48 s3.
chi cia hai v6n k& bing nhau.

¢).Muén s3 Chl cia cic vdn k& khong thay ddi khi K déng hoic
mg, C phai @ vj tri nao ?-

d)KhlkhéaKdéngvaCdlchuyénwAdénB s6ch1cuacac
von ké thay ddi thé nao ? ‘
ps: al, = 150V ; U2 = 120V

b) AC % ; Igp = 6,75mA

5 AB
9

s d) S8 chi U, tang, U, giam.
20.9 Cho mach dign nhu hinh vé, U = 12V,
Rz = 3Q, Rg =

c) AC

" a) Khi K md, hipu dien ths
gida C, D 1a 2V. Tim R; .
" b) Khi K déng, higu dién
th€ gita C, D 1a 1V. Tim R,
- DS a)R; = 1Q
b) Ry 9Q , hotic 33Q-.
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-~ 2010 Cho mach dign nhu hinh, - e T o
cic ampe k& c6 cung dign trd Ry ' : a) Timsochxcuavbnké ‘ o
Biét ampe k& A, chi 3A, Ay chi 4A. a b Thay von k& biing ampe k& A (RA - 0.)- Tim ofchi cta ampo
a) Tim s8 chi ampekéA3, A, .ké'. -
'va cubng @6 dong dién qua R. , - , _ DS :a) 71,56VDb) 0,404A.
b)Bigt R = 3Q. Tim Ry, ‘ T 2013 Cho mach di¢n nhy hinh ] :
p3: a)1A;5A;2Ab)1Q. ~ - Upg = bV, ciéc vdn k€ o6 dign —W—T0—
" 20.11 Cho mach dién nhu hinh | trd gidng nhau, V, chi 2V. A & B
. _ - X - B . —— 3, p——
Usp = 12V, R, = 5Q, Ry = 25Q, Ry = 20Q, Ry ritlon. o a) Tim s8 chi Vg
/ . o : = S - R
Khi hai di¢n trd r ndi tiép, b) Bigt Rx - 4,8R, . Tinh Ry _{j_D_[:’,_
v6n ké chiUl,khlchungsong : theoRl,R2 , : .
songvon k& chi Uy = 3U; o © . ps:a)1lVb)Ry = 1,25 R; = 6Ry,
a) Tinh r ' 20.14* Cho mach dién nhu hinh )
b) Tinh o6 chi V kbi | = 99 6Q, R = 300, R, = 0, Uyp = 12,32V
DB chi c6 mot dién trdr. By = 99, Ry = 6%, - » ha = U U = 14 :
o Vonkédangchi U (hair 2) Khéa K md, tim 86 chi céic ampe k§.. |
~ nbitiép). DEVchiO: o
. —Ta chuyn ché mot dién trd, d6°1a dién trd nao va chuyén di ‘ b) K déng, tim vi tri con ~
dau ? v - ' chayDd€: :
-~ Hoac aéi Chﬁ hai dlén trg. D6 1a 4 R, R, o R A 1) Ampe kéAs chi 0
P o5 .

“cac dign trd nao ? 2) Hax*trong ba ampe k& chi
i i trj ndy. Hird }»WM. ;/a”a ¢, Xin )
E&«a):oszA 041A; b)180Q;120;90;300;60;24750 -’
‘ '. 20.15* Cho mach cfu nhy '

ps: 2)20Qb)4V.

20.12 Cho mach dién nhu hinh
Upsp = 33V, R, = 21Q, Ry = 429, hinh va. Cécdlén trds : |

Ry = R, = Rg = 209, Ry.= 30Q .| | R, = 20 R2 40 ; Ry = 1Q ; X |2 modt varistor (dién

R,,= 2Q, Ry rét Ion. B ‘ S | 9 phi tuyén) cd dong i phy thudc véo hidu dién the U dat vio hai du

' vaﬂstortheobiéﬁ’thlici = kU2, '_r_®» -

s 176 o T e
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‘@) V& dudng dic trung
von—ampe U = f(i) cia varistor.
Goi R = %thdien trd tc thoi

di ' ;
cia varistor. C6 thé néi gi vé ditn
trd nay khi i bién thidn t¥ 0 d&n
+oo . :

b) Bi€t k = 0,26A/V2

" Ngudi ta diéu chinh hipu
dién the U, = Uap dé céu cAn
bing. Tinh cdng sufit P tidu thy
trén varistor. Tinh-céc dong iy, iz vi hifu dign th§ U, .

©) Ry, Ry, Rg va k o6 gié trj bt ki. Ttnh U, € cfu cin bing.
Tinh dong I trong mach chinh. Thay X bing mot bi€n trd R, ta o6 cfu
- Uytxton. Hay néu sy ging nhau va khfic nhau gita céu Uylxton va chu
nghién ctu trong bai nay ?

ps: AU = Vlk.\/i‘.khii = 0:R > « khii >0 :R > 0

(dign trd khong phi tuyn)
C)Uo - RI(R;+R‘2)’ I = R (l +Rl> .
kR}.Ry kR3Rs Rg

~ 20.16* Cho mach diénnhit hinh, (P) 12 mot dign ke,
‘a)R3=‘R4 R; Ry = 2R, Dﬁta—‘&‘;‘i?RsTim
Ra Ry

lténhég:ﬂaav&bdékhbngcédbngdien qua (D) khi datvkoAC mdt
hiéu dién the khOng d6i.
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. b)By = Rg; chc din trd khdc bt ki

Bata=51,c= Ry yd o= _Bs ‘
'.Rz - Rg+Ry Rs+R4

x 'I‘im llén hé glﬁ’aa, ¢, vh d @€ khéng c6 dong qua (D)

K Ggi_dbng qua Rk la i R, Rs
(thi dy dong qua R, 1a iy ..). ~
Hi¢u dign the dat vao AClA U. ©

,Ch&ngmjnhrhngkhikhbngoé % . E R D TE{

dong qua (D) cdc dong iy chi
phuthuocvaoUvébatmngsmdlentr&mamang vhchinbdélacac '
dxentn’snéo ; o~

* Apdungs5:Cho U = TV; R; = 12; Ry = 2Q; Ry = Rg = 30;

: ‘_ Ry ‘-"—f ﬁl"Q . Tinh céc dong va Rg khi khong o6 dong qua (D).

D3: @) 3a+ 2ab=2b
. b)r*l=vl+c+1

a.
i = Pl
' RRy Ry - Rl)Rs
lv— = =_..l£ RIU
=l et R Ry
Rz — Ry .U

iy =

R;R; + (Rp — RyR;
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' 20.17* Cho mach di¢: nhy hinh : .
R, = 200, Ry = 300, Ry = 100,
C, = 20uF, Cg. = 30uF, U = 50V

a) 'I‘inh,dlenticheéctu‘khiKmb,\ |
K déng. ’ v

' b) Ban dfu K m®. Tinh dign lugng qua Ry khi K déng,
B DS : a) 10004C ; 15004C ; 4004C ; 900uC
20.18* Cho mach di¢n nhu hinh, C; = C; = C3 = CR I
bién trd, Ry, = 6000, U = 120V.

a) Tinh hidu dién th& gida hai ban

mbi tu theo Ry Ap dung v6i R, = 400Q 1} {1+

b) Bi6t higu dién th gidi han mbi ty | é' L, -
Ia 70V, . .

Hbi Ry o6 thé thay d8i trong khokng ‘_—:-T"_"‘E—:""‘
gié tri ndo ? ° v o

ps: a)56V, 64V, 8V.
b) 200 = R, < 1800Q.

§7. DIEN TRO PHU TRONG CAC DUNG CU DO BIEN

A — TOM TAT GIAO KHOA '

"~ Hp thic lién lac gﬁ!a céc cirtmg d6 dong dién trong ampe k€ :

m

TR
L R :
= Ry = ¢ b g
I- 1+ R‘) Tg= @t g il
- e I I '
— Ung dung : |
M4 rOng pham vi do (thang do) ciia ampe k&
Ra
I=(1+=).1a
o+5).
' I1. Di¢n tr§ phy ca von kE | -
_ Hp thitc lien lac gita cAc hipu dibn thé trong von k :
u=(1 +l—l!)Ug = (1 +n)Ug \
1 Ry
: . — Ung dung :
- A M5 rong pham vi dd
. ' (thang do) cia von k&
; /}
1 /{ﬂ{,/xl«// "
";.'ifi'.‘f‘.;-';‘.,_“;__;;‘_--_t Ny = (1 +EE)UV
L) Ry H Rv
o S cHU Y : Khi mid
S " ‘thém didn trd phy vao ampel
S k& hay von k& 48 md rjn
T * thang do lén n 1én, 40 nhay
" vdn kE
- cia mdy do gidm n lAn.
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: B— HUUN(: DAN GIAl TOAN

~ |Bai toan 21} Ampekémﬁcsdnv&vbnkémﬁcdi@ntrb
phu.

Py K

— Ap dung céc cong thic vé cudng dp dsi véi ampe ké va
vé hitu dign the ddi v6i von ké.

phép tinh & gid tri cuc dai hay gia trj cia mot dd chia.

— Vi cdc may do c6 nhidu thang do, d€ y xdc dmh dung
dién trd phy méac vao méy

e BAITAP THI DY _

21.1| Mot din k& c6 dign tr8 Rg = 122, do duqc'dbng dign i6n
nhét 1a 20mA. g

a) D& bign dien k& thanh ampe k& do dugc dong dsen k?n

nhat la 0,5A, phai méic son thé ndo va o6 gi trj bao nhidu?

nhét 14 12V, phai méc dign tn’sphucéchniwvacéglétn
bao nhidu ? . _ -

‘Gl
a) Xéc dinh son cuaampe k&

P& bién dign ké thanh ampe ké ta phai méc thém mot s0n song
song v6i dién k&.

Tacs: = (1+I—;:)I,
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— Céc gié trj cha cuong 4 va hipu dign thé c6 hén quan tﬁ! .

b) D& bign dign k& thanh vén k& do duge higu dien th& I6n|

P

| mﬂdbngmanmachngomannmm_osmmmgdo
difhgdi&niﬂnnh&tquadlenkéselhl = 0,02A

05 = (1+12) 0,02 '
;"I‘aAtinhd\mc:Rl = 0,59
b) Xéc dinh d‘zén twphu cliavdn k& -

P8 bién dién k& thanh von ké ta phai méc thém mot dién trd
phu ndi ti€p voi dign k&.

' Tg—?é' | U = (l+%:).Ug

. Khi hipu dién th& mach ngoai 16n nhét 1a U = 12V thi cutng 40
dong dibn qua dign ke 53 1a I, = 0,02A va higu dign thé lon nhét hai
dfu dign kE1a U, = ;gRg = 0,24V |

'raas‘: o = (1+§2) 0,24

Ta tinh duge : Rp 5880

21A;{Otampe k&b cﬁutaonhu hinh. Neusudunghax chét 1-2,
" |ampe k& do dugc cuting dp t6i da
al, = 2A.V6ihaich6t2-3:
I, = 3A. Hbi néu dunghmchbt
. 1—3thicm‘1ngd¢ampekéch1u ‘
' dugc la bao nhidu ? -8 A 3

S §3

’

-} GIAI
ngdnentrﬂcuadlenkévhcécsdnlhg,sl,sg
Khi si dyng hai chét 1 va 2, ampekécécﬁutao (g nt sg)//s; va
cuting dp dong dign qua mach la : ‘
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S2 ' S;

3,

o

1 2 2

“0-(.

__ g +°8g _ gt 8y
L= (1+835%) - |E20te
- 8y

Khi sit dung hai ch6t 2va 3: (81 nt g)//sz,cubngd&quamach:,
. _ : \
L= (1+21E) o (EYATE
S ] )
Khi sit dung hai ch6t 1 v 3: g // (81 nt s2), cudng dd qua mach:

+8 + '
i ( sl+52)g' [ 8; + 8y Ig

Trong céc bigu thifc trén, I;, Iy, Ty Ia cubng dp t5i da ma ampe
-ké& do dugc trong tung trudng hop, Ig 12 cudng d) t8i da qua dign k& ma
dlén k& chju duge. - o .

Tathiy: '

= ( 8; + 8y )‘1_
I ‘gtsmte’ I

gt+s tsy

11,1

i L I

Iy = bl .14
L +1,
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(o) Le (___:'1;_-) L

21, ‘Tamﬂcmotsoncéd.anmn.vaodienkécvamanmsy
,"v&nhaycuantigﬁmdln—-wlﬁn ~

a) Gﬁz thich tai sao d) nhay cta dién. ké’glﬁm

byChoRg = 1000Q, hay tinhRs. -

7 GIAT
a) Gidi thich
Gia s dién k€ chju duge cudng do t6i da Ia I. Khi d6, kim dién
k€& s& lech hét bang chia 40 va o6 goc lech 2 « . Ta méc thém son, néu

- 49 nhay céa dien k& gu'im n 1an th khi cuding 46 dong dien qua ampe
- kSR, gociechcua lum dign k& chi cdn 2 £ . Nhu vy cutng dp qua

n
ampe k& phéi Ia nl, kim dign k& mdl lech d&n géc a . Vay néu 49 nhay

"cuaampekégxé.mdlnlﬁn thi pham vi do ciia ampe k& s8 ting lén n

b) Tl’nh Re
Néu dp nhay clia méy do gidm di n 14n khi méc them son, cubng

46 dong ditn qua mAy do 6 gidm-di n 14n so véi khi chua méc son.

Vay . B n=-¥~]:—=-1+§1
v | -Ig " R,
Suyra: R, = _Exzz-z'o,m
n-1 .

' Lzl;J Von k& 6 dipn trd Ry = 2400 va ampe k& o6 dién trés

IRA = 5Q dugc dang
R
0

a6 do ditn trd R 'A

trong mot mach
]dién. C6 hai cich

nlé}'d() nhuhinb (’)
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Trong cAch méc (I) vén k& chi Uy = 126V, ampe k& chi
IA = 1,2A. Trong cdch méc (II) : Uy = 120V,
Ia = 1,25A . Trong mbi cich méc, hﬁy :
|~ Tinh gi4 tri ding cia R.

— Tnh sai s6 tudng d6i pham phai khi tinh ghn ding gid

tri cua R theo biéu thic R = lIIV (b6 qua &nh hﬂc’mg cia
A

von ké ampe k& trong mach).

GIAI
— Trong céch méc (1) : .
Gié trj ding cua R : _ |
R=2VUr_Uy—-Us _Uy-IaRy _ 1009
Ip Iy 1, '
Gia trj do gfn ding cia R :
R = E—Y = 106Q
. - Ia
Sai s8 tudng d6i :
| R R
— Trong cdch méc (II) :
Gif trj ding cia R :
R U _ Uy = 100Q -
In I -ly Uy
ARy
v

185.

 Gif trjdo ghn ding clia R :

Yoo

R = Y = 960
IA ’ R
SansGttmngd(ﬁ %:_‘ = IF i-z-R = 004 = 4%

e BAI TAP LUYEN TAP

21.5 Mot dign ké do duge cubng d0 16n nhét 1a 0,1A. Pien trd

~ctia dxen k& bing 1Q.

a) Mubn bi&n dign k& thanh ampe

k€ do duge cuding d6 16n nhst bhng 1A,

phélniﬁcsdnoéglétgnbaonhléu ?

b) Mubn bign dién k& thanh von
k& do duge higu dign the I6n nhat bing
“10V, phai méc thém dien trd phu o6 gis
tri bao nhiéu ?-

Tinh dign trd ampe k& d6.

Tinh dién trd von k& d6.

©) D€ do dign trd R ngudi ta ding ampe k& va von k& néi trong

hai céu trén, méc theo sd 46 nhu hinh bén. Bigt ampe ké chi 0,154, vén
k& chi 6V. Tinh gis trj ding cia R.

186

Ds: a); TIEQ b)999 1009 ; ¢)50Q.

21.6 Cho ‘mach didn nhu hinh.
Khi R = R; = 0,99Q kim dign k& G
léch 30 vach chia @6 vi cudng do mach
chinh (cho bsi ampe k& A) 1a 0,6A. Khi

In = 2A. ,
a) Tinth

: - R = Rz = 0,19Q, G lgch 20 b chia,




b) Tim R, a8 kim diem k& lech mdt vach chia do khi cuang do
mch chinh A 10mA.
R = 00479 khil, = 2A kmeléchbaonhléudéchm ?

d)Déblén G thanh von k& ma mbi d9 chia ing véi 1V, taphél
lam sao ? .

DS: a)18,810;5)2,000 ;
5d) R, = 981,19Q.

21.7 Cho mach dién nhu hinh Uap khong 46, R = 2Q , hai
dign k& gi6ng nhau, kim céia mbéi dign k& lech 32 46 chia. MAc thém
dién tr8 S = 8Q song song vdi mOt trong hai dién k&, kim dign k& @6
chi léch 12,5 4o clna

a) Tinh Rg
b) U = 3,2V. Tinh gi4 trj mbi

R . dbchiacia G |
GG ¢) Néu mach chi cbn R va
- mft dign k& cing véi S méc song
song dign k& thi s8 chi cua dign k&
Iabaonhitu ? . '

DS :a) 24Q b) 2mA c) 50 do chla

21.8 Mot dlen k& néu 18n lugt mﬁc them son sy, sg thi giA tri
mbi 49 chia tang 18n lugt 1a ny, ng.
Hbi gi4 tri mbi 4o chia ctia dién k& tang bao nhiu lAn, néu ding

c& hai son.
a) Méc néi ti€p
b) Méc song song.

pS: a)(ngng = 1)/(n; + ng — 2)

b)ny +ng ~ 1
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7
21.9 Mpt ampe k& o6 mic hsi
didn trd phy Ry, Rg nhir hinh. Khi sit
dyng dfu A, B thang do (so v6i khi
khdng c6 dién trd phy) ting n; Mn,
Khi ding dfiu A, C thang do ting na

.‘C 18n.
o - " ) Hoi khi s dyng chic dfiu B, C
thangdoﬁhg bao nhitu 1An. ' -
b)})iéntr&dlen k&1 Ry . Tinh Ry , Ra.
DS : ) a)_l.}!"_nz_
nl + nz

)Ry = ngRy/(nyng — ny — ng)
Ry = mRy/(nyng — ng — ny)

81.10 Von k€ c6 cfu tao
nhu hinh. Pitn k& c6 dién trd
Rg = 10Q, chju dugc cutmg 8p
" 30mA. Vbon k€ o6 cdc thang do
16V, 76V, 150V, 300V.

Timry; re, 13, 14

21.11 Miliampe k& o6 cfu tao
nhy hinh. Dién k& c6 Rg = 40Q chju
duge cudng 3 2mA. My do o6 céic
thang do I} = 10mA, Iz = 30mA,
Is = 100mA. im Ry, Rg, Rg.

Ds: '
R = 6,670, Ry = 2,33Q, Ry = 10
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21. 12Ampek§céc§utaonhuhinh NéusudunghNChﬂtA,B
thi gid tri mbi dd chia cia

ampe kélll 1A; néu s dyng @

hai ch6t B, C thi gid trj mbi 80 |

chia 1a 0,25A. 5 = |
‘) Tim gid trj mbi dp" LA bg be

chia khi si dunghai ch6t A, C -

b) Bist dnen trd dign k&

g = IQvagnétrxmbndochmkhikhOngsu'dungdxentx&phulh _

001A TimR,;, R,
Ds: a)0,2Ab) 0,0106Q ; 0,042Q

21.13 Dé tim cudng db
qua dign tr8 R = 75Q , ngudi

.
. R ta mic nbi tifp v6i R mdt
. ampe k& (R, = 6Q) . Biét

Tim sai 88 tuong d6i cta

phépdokhlcolcubngd(iquaR

trudc va sau khi mic ampe k& nhu nhau.

D8: Al/I = Ry/(R+Ry) = 00626 = 6,25% .

21. 14DoRtheohmcéchnhuhmh,sochicmcécméydotmng
céc trudng hgp. .
DMl = 2,064 U, = 496V (1)
A

(2) 1a Ig = 1,49A, ] U2 = B0V
Tim R, Ra, Rv . Biét Uap
khéng d8i. :

DS : ’
Ry = 0,194Q, R = 33,360, Ry = 8552Q
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" 21.15 Cho mach dién nhu T

hinh :- Ry = 60Q va . ——@——

Rz = 100Q mic néi ti&p vio Y _’ CRe

AB,Uxp = 120V (khong a8i). P e T B s
ii)'I‘lhhiJz 7 . :
b)  Mdc. vé6n k&

]

o

Rv QOOQVQOCBtimsﬁchlvﬁnkévhsms(ftuongdﬁikhlomUz
© - bhng s chi von kE. Désmsﬁ'tumngdfﬁkhbngquél% Rv phai 1a bao

nhi¢n 7 . .
ps:a) T5Vb) 72V ;0,04 = 4% ,Ry 2 3712,50.

21.16 Cho mach di,én'nhu hinh Uap khong 461, bi€t Ra, Ry .

a) Tinh gi tri diing ctia Rx & mbi cich do. .
b) Tinh sai 8§ tuong d6i & mbi cAch theo Ry, Ra, Ry khi coi gid

A B
B+

(2)

U

tridign tr6la R =
o) Khi Ry thng, xét sy tang gidm ciia cic sai o6 trén va rit ra §

. nghia thyc t&. TimetheoRA, Rvdéhalsmsfitxﬁnbhngnhau,xét ,

khiRs << . Rv. .
ps: @ Ry = UQ-U/Ry); Ry = '_‘iJ--R‘,;' ‘

b)ARg/Ry = 1/(1 +Ry/Rx) ; RA/Ra
) Rx ¥n: dimgeéch (2), R, nhd : d\‘mg céch (1)

Rx *,ERA+V ARy .
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21.17 Cho moﬁ ampe k& va von k& chua r6 dién trd, mot ngubn
digén chua r6 higu dién thé, :

Néu cieh do chinh xdc gui trj dién

A

§8. CONG VA CONG SUAT

A~TOM TAT GIAO KHOA

toR.

CUA DONG DIEN

higt

- I- Cong vi cong suiit cia dong di¢

n trén mét doan mach

—> bognchh ‘
A bét ki B
~ ~ Cong ciia dong dign
A=qU = Ut
— Cdng sufit cia ddng dién
-t

1. Nang ligng va cong sufit tieu thy bdi dogn mach chi tbﬂ

!

B~ HUONG DAN

GIAI' TOAN

191

Pogan mach chi téa nhigt

‘Bal todn 22 |

192

L= Ap dung céc cong thic vé nhigt*lumig‘ hay cong suft
nhigt 48 thyc hign tinh todn.

_ — Déi v6i céc den dign c6 day toc, luu y :

: oCép,giétrihieudienthévh
tri dinh mie. : .
Vel e gid trj ndy, don sing binh thudmg.

cdng sufit ghi trén dén la gia



@ Voi chc gik trf cin hipu dign thE vh cubmg dp kb voigt . tmngMUa. Pm&hmmenmsvamswd:nhmacm
trj dinh mdc,. dénséngkhﬁngbinhtktl&ng(sﬁnghdnhaybﬁ f_ - Gea S
| hon). Cong sustt nhidt cling khac cdng susit djnh mde. o o 'ﬁnv&d&ydﬁnmﬁcnﬁﬁ&m
QD&ntrﬁdéncéthécotlhkhbngd”o’ikhxdénchﬁysﬁng L @ m e .
(binh thudng hay khong). B : o ,;‘1'=' U 110 _ o888 -
-, . - o o o R,,+R,, 121 +4
- R = Udm _ ' | L o b 4Hieuﬁi9nth6c\’mdén '
\ Pam - | " Up=1I.Rp = 10648V
(Uyg » Pae 1 cAc gié trj dinh mic) | . b)c&mgdpdmgdtgntmngmh:
: . ‘ ’ B | Mach ditn : ®V/B) nt R
e BAI TAP THI DY - .
: Diet:t:ﬁmmgduong
22.1/Den 110V - 100W duge méc vao nguén U = 110V S Rp =R Rs oo
Di¢n trd tng cdng cia day Rd ‘Rp + Rg
iniﬂ:gu&ndéndénlh : - 'Rw;_RDB+Rd=249
a) Tim cudng d6 dong dién , T : . mamdﬁn mach chinh :
va hiu dign the ctia dén. _ _ T 1 =VY . 4issa
b) M#c thém mot b&p dién c6 dien trd Rp = 24Q song LT g
gong véi dén. Tim cuong 80 dong dien qua mach ch[nh, Hieu m théhm dfu den v&b&p
qua dén, qua b€p va higu di¢n thécﬁadén.DOséngeﬁa,;&n ‘
c6 thay d6i khong ? ; Up,p = I. Rp, p = 91,68V
GLAI o Ctﬂmgdo dong dienquadbn
a) Ciong dp dong dign vk higu dign thecliaden : | O Iy = _U_!z..omA
Dign trd ciia den khi chdy séng: B o
. Cuting 40 dong ditn qua bsp :
RD_—;‘:=1219 B | | | “IB=":—IE=3;82A-'
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Khi miéc them bsp dign vho mach, cuimg 46 dong dién mach

chinhmn&dpglémthétréndﬂbngdAytang,hléndlﬁnthébmdﬁu
béngdbngrém d) sdng clia dén sd gidm. : ,

22.4 Mot bep dign cb bhai day dién trd. Néu s dung ﬂ&y tha
nhét nudc trong nbi 8d sdi sau thdi gian t1 = 10phit .

dun sbi nuéc néu hai day dign tré mic
a) Néi tiép
b) Song song

Néu st dyng day thd hai : t2 = 40phut . Tim thi gian d§

Bbquasvtbanmetcuabgprammtmbngngﬁi
GLAI
GolhﬁumenthémnguﬁnlaU

-

thetlugmgcﬁncungcﬁpdédunsmnudchQ Diéntrbcﬁaéc

day bép dign A R, , Ry, -

Khi ding dy dién tr6R,: Q = —g—.tl SRR ¢
1
Khi ding day dign tré R, : Q= —.t )
. Ry
Khi R, néi tip R, : Q=_U @
v ' e 5
I Ut | 1 o
Khi R)//R, Q= —4% =% |+ 1 )+ -
' Ru R, S
a) Méc nti tiép

Tit (1), (2) tasuy ra -

195.
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. 22.4 Ti mt ngudn hi¢u didn thé U, didn nang dugc truyén trén

 Hipu susit thi dign :

b

Sosénhvdi@) taém;:c t, = t1+t2 509&1&.

b) Méc song song :
T4 hcé:

—_— —— B oam e — = 4 =

1 U”! ;1}_U2+U2_’11'
tc Q B1 Ry QR QRy b

tg = —22_ .= 8 phit.
ottty

day din d&n noi tidu thy. Bist di¢n tr day din R = 5Q,
cdng suft do ngubn phit ra P = 62kW.
-} Tinh 4 gidm th& trén day, cong sufit hao phi trén day va

hidu sufit tii dien ndu :
|9 U= 6200V
~ [p U= 620v.
GIAI
a) Tridng hop 1 :
Cuting 8 dong dien trén day : 1 = %= 10A
D) gidm the trén day : AU = LR = 50V

 Congsulthaophitrénday: AP = I2.R = 500W.

Cong sufit thi d8n noi tidu thy : P’ = P — AP = 61500W .

H=I1: 0,99 = 99%

L \‘;‘ : E ;
&



. ‘b) Trudng hop 2 : :
Tinhboéntudngtqcaua,taduqc _
AU = 500V ;AP = 50000W;H = 0,19 = 19%

-

cang l6n.

° am TAP LquN TAP

22.4 Béng den oﬁngsuﬁtGOWcﬁd&ywcbhngmnfmm(heelf. |

nhidt dign tréa = 4,6.10 336D . Nhist do khi chéy sing I 2800°C .
_Tim cbng sufit dén ngay hic vita bat dan.

Nhi¢t 46 phong I 20°C .
’ DS : T48,6W

22.5 Day nikelin (dién trd subit p = 4,4.107'Qm) chibu dai 1m,
ti6t ditn 2mm? va day nicrom (o = 4,7.10”7Qm) chibu daf 2m, tigt

dign 0,5mm?® méc n6i ti€p. viwo mdt ngudn dién.

Déy o sé tba nhigt nhiéu hon va nhiéu gfp mﬁy.lﬁn' ?
. | D8 : Nicrdm ; 8,55 lfn
22.6 B&p dign ding véi ngubn U = 220V f

a) N&u mic b&p vio ngubn 110V, cong sufit bép thay dﬁi bao

nhidu ¥En ?

b) Muén cong suit khOng gidm khi m&c vho ngan 110V phai
méc lai cudn day bép dién nhu thé nao ?

PS: a)Giﬁm41§n

b) Méc song song 2 nia day.

22.7 Ngudi ta ding nicrom lam mdt day b&p dipn. Nicrém c6hp
86 nhidt dien trd a =21074K™! | dign trd suflt & 20°C Ia
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Nhn xét : higu dlen thé tai ngubn cangcao thl hieu sufit téidlen v

p = 1,1.107%m . Day bp dién c6 tist dign § = 0,26mn? , tibu thy
mthBnngtP 600thim§cvaong|ﬁnU=120VVAnhietdo

_dAybspdmmcnayBWC Tim chibu di cla day.

Dsl-' us ~4,Tm

P.p(1 + aAt)
2&8 Ngtﬂlta mic ndi tidp mpt day chi trong mach diQn Chi c6

~ nhigt dung ritng c =120 J/kg.dp,di¢n trd sullt p = 0,219.107%Qm |
kh6i lugng risng D = 1130084,*, nhipt néng chiy 25000 J/kg , nhigt
do néng chay 327°C .

DAychieétiétdxens = 0,2mm> nhiet a0 27°C
Bist rhng kh: dodn mach cutmg dp dong didn qua day Ia 30A. Hbi

_baolansaukhldoén.m&}chthidaychldut"Bbquasutbanhletwa

dAy chi ra mbi truding v sy thay d8i ciia p theo nhidt dd.
. DS : 0,14s |
229 Bé&p dién ndi véi hidu dign the U = 120V c¢d cOng suft

P = 600W duge ding 48 dun sdi 2 lit nude (c = 4200 J/kg.dp) ti
'20°C dén 100°C, hiéu susit bip Ia 80% '

a/ Tim thbi gian dun va dign ning tidu thy theo kWh
b/ Day bép dign cb dm‘mg kinh di = 0,2mm , dign trd suat
p = 4107'Qm quén trén &ng hinh tm b&ng sd¢ dudng kinh
d2 = Zem .
Tinh 86 vOong day bép dxen
| | " ps: 8/233phit;0,2kWh
B b/ 80 vong.
22.10 Bép dign mic vio ngubn U = 120V.
Téng dign trd cda day ndi ti¥ nguén d6n bep 14 1Q .
-. Cong sufit tﬁauhiét trén bép 1a 1,1kW -

"'Tmhaﬂng@dbngd&nquabépvbdléntlﬁcuabép
: ‘ ‘m 10A; 11Q.




.23.11 Chohai den 120V 40an 120V GOkanﬁﬁSp

vio rigubn U = 240V.
. &/ Tinh didn trd mbi don vh cudng dp qua hai den.
b/'l‘inhhieudxenthévéobnguﬂttiéuthum&dén
Nhén xét v8 d6 sing mbi don.

‘Cho bigt diéu kién d8 hai dén 120vmgbmhthuangkhimnc :

n61ti6pvhongu6n240thi" '
ps: a)R; = 36002, Ry = 240Q,1 = 0,4A

bU; = 14V, Py = G76W, Up = 96V, Py = 384W,

dénlséngchén,dbnllsﬂngmb
Diéu kig¢n lahal d&n phé: o6 cl‘mg cbngsuftdinh mic.

22.12 Hai den D, (12V - T,2W) v2 D, (16V - 6,4W) due méc ati
ti&p r6i méc viio ngubn U = 40V ‘

Hbi phai ding t6i thidu bao nhieu ditn (m phy, céch méc v gia
" tri clia cdc dign tr&phu 38 cA hai ddn déuséngbinh th\mng 7
bS: RyntD;nt (DgI/Rg) ;
R, = 200;R, = 80Q
22.13 C6 2 don 120V — 60W va 120V — 45W
8/ Tim dién trd va cuding d6 dinh mvic m&i don.
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b Mac 2 on theo mot trong hai céch iy hinb, Upp = 240V
Hm dénséng binh thutmg. Tim Ty, Ty
Céch mk nio‘ o5 Igi‘hon ? | , |
ps: @) = 240Q,T, = 05A, T, = 3200,

I, = 0,375A 2 -
b)r; = 137Q, ry = 960Q,cichII -
" 22.14 Mét chu61 den trang tri gdm 20 béng den 6V — 3W méc

A n61 t:épv% nguén dign 120V,

;Saﬁﬂﬁcémt béng bj hu.
C6 th& khitn den sang nhd c4ch nao sau day :

" o/ Théo borig den hu ra, nhét gifly bac vio dui den d& ndi mach.
b/NGihaxdﬁudAydléncuadénb;hulm

Sau d6, tmng céch lam duge chon dd sdng téng cdng cla 19 den
cbn lai S0 véi 20 den ban diu lén hay nho hon ? Céc den c6 thé bi chay
(dﬁ’t tlm) a8 dang khong ?

22, 18 Co thé méc hai don (120V — - 100W) va (6V — 5W) néi ti€p
viio ngnﬁn U =120V dugc khong ?

22.16 Bﬁ ‘méc dn vio
ngubn hisu dien th 16n hon.
gié tri ghi trén den, c6 thé
dimg mt trong hai su d6 ben. s [ ¥

So. 46 nio 06 higu sufit @
cao hon ?

Bist trong - hai trudng
hop dén séng binh thudng. '

23.17 C6 ba den, higu
dien the dinh mdc méi den 12 110V méc vio nguén U = 220V.

|

200




cong suft Py, P, Py d€ chting
sédng binh thudng ?.
DS.'PI + P2 = ,Ps

. 22.18 TY ngudén U = 10.000V, cAn truyén di mot cbng sudlt
ngudn P = 5.000kW trén dudng dai Skm.
Do gidm the trén day khéng dugc vugt qua 1% U nguén.‘
Tinh tiét dign nhé nhit cia day dﬁn bi&t dign tré sufit cia day

p = 17.10"%0m
D8:8,5cm2

22.19 Tu nguén U = 6200V, dign ning dugc truyén trén day

d&n noi tidu thy. Dign trd cia day din R = 10Q . Cong suflt tai noi
titu thy P = 120kW. '
Tinh dp gidm thé trén day, céng sufit hao phi trén day va hieu

suft tai dién.
Biét cong suat hao plu trén day nho hon cong sufit noi tidu thy.
DS : 200V ; 4kW ; 96,77%

22.20 Can phai tng hipu di¢n thé & hai ddu nguén dién lén bao
nhitu lin d8 gidm tieu hao ning lvgng trén dudng day 100 lin nu
cbng sudit truyén d&n noi tidu thy khong déi.

Biét ban ddu 40 gidm thé& trén dudng day la AU = nU, (véi U,
1 higu di¢n the noi tidu thy, n lahg s6 ti 1¢)

bs : Tang (100 + n) / 10 (1 + n) lan.

22.21 MOt may bom dign hoat dpng véi higu dlen thé U = 360V
v ddong I = 25A, bom nuéc 1én 4 cao h = 4m qua mt 8ng cb tidt dign

S = 0,01m? méi giay dugc 80 lit.

a/ Tinh higu sufit cia may bom. Cho g = 10m/s? B

201

Tim b thic lien hd dc

b/Gﬁﬁmasét Bm tiéu hao 16% obngsuﬁtcﬁadbngcdvhph&n
cbngsuﬁthaophfobn lai 2 do higu ttngJun—Lenxahaytmhdian trd

v tmngcua@ngcd

ps: a)64%
. - b2sse
22.82 ’I‘&u dign khsi lugng m = 4800kg chay trén mit d\t&ng
phnnmmdél&ndb’coégﬁcnghiénga = 0,083rad. = _
Bi& thu chuyén ddng thing déu, trén doan dudng dﬁu Iy = 25A.

Tréndoandxﬁngsau In = 50A.
Bi6t h¢ o ma st k = 0,01, meudnenthsuenduangdayn 240V,

~ higusufit ciadpngcd H = 0,8;g = 10mis®.

Tinh vin toc vl va vy ciia tau dign trén m8i dogn dudng.

DS lOm/s 5m/s
" 22.23 Blen trd R m&c vdo hipu dign thg U = 160V khOng dadi,
tidu thy cdng susit P = 320W.
a/ Tinh R vii cudng 40 qua R
b/ Thay R bling hai dign trd R1, Rz néi ti€p, Ry = 10Q.
Khin&y cONE sufit tidu thy ciaRe 1A P2 = 480W.
Tinh cwdng 46 qua Rg va gié trj cia Rp
Bi&t Ry chju duge dong dien khong qus 10A
¢/ Véi Ry, Ro bt ki, 14n (I) mic R; n6i tiep Ry, l#n(II)mﬁch,
song song Rz réi déu méc vio hidu dign the trén. |
Héi trudng hgp ndo cdng suft titu thy cia hai dién trd 16n hon
vi 16n hon it nh&t bao nhiéu lfn ?
| o DS: a)80Q;2A
b) 4A; 30Q
)Py = 4P

-22.24 Dang bp dign d§ dun nude trong &m. N&u n6i b&p vol -
himdienthSUi = 120V, thzngsannuacsomn = 10 phiit cdn nu

Ug = 100V thity = 15phﬁt

- 20




N

Hbi nfu dang Ug = 80V thi thdi gian nudc sbi tg 14 bao nhitu ?
Bi&t ring nhiét lugng hao phi tmng khi dun nuéc ti 18 v8i thoi
glan dun nuée. -
Ds : 25, 4 plmt

22.25* Mot day dén, khi c6 dbng dién 11 = 1,4A di qua thi

; ‘néngléndénty = 65°C, khic6ddngle = 2,8A; t2 = 160°C .

Coi nhigt lugng tda ra moi trudng xung quanh ti 16 thuin véi do

chénh léch nhigt 49 gita dy va mbi trudng.

Nhigt 40 mbi truding khong d6i. |
Bd qua sy thay 48i cta dién trd day theo nhidt d9.
Tim nhi¢t 4o day din khi c6 dong I3 = 5,6A di qua. _

Dsts =580°C

22.26* Day chi dudng kinh ti€t dién d1 = 0,5mm ding lam cu
chi, chju dugc cutmg dd Iz = 3A. ‘ '

Coi nhidt lugng day chi tda ra mdi trudng ti ¢ thuén véi dign

tich xung quanh cia déy. /
. Hbi day chi dttimg kinh d3 = 2mm &6 chju duge dong dién bao
nhidu ? o '
Bd qua sy mﬂt nhi¢t do ti€p xdc & hai ddu day.
DS : 4A
92.27* Day téc béng don cdng susft Py = 100W ding véi hitu

dién thé Uy = 110V c6 chifu dai /; = 600mm va dudng kinh tigt dign

d1 = 0,056mm .
Tim chiéu dai /3 va dudting kinh dz cua day téc dén cb chng suit
Pz = 25W dung véi hitu dign the Uz = 220V

Cm nhi¢t lugng tda ra moi trudng ti ¢ thuln véi didn tich xung

quanh cia day t6c va nhiét 40 day téc trong hai den khi am viéc 1a nhu
nhau. _ .
B qua sy truyén nhi¢t do ti€p xidc & hai dfu day t6c.

pS:ly = 600mm, dy = 0,014mm

- Ki,saukhicictudatich dign  ap—r”
~hodn toan, md K; vd sau d6

'22.38* Cho mach di¢n
nhy hinh v&. Ban dfu céc khéa
K d8u md; cic tu c6_cung dién
dung C va chua tich dién. Céc
dién trd bing nhau 1a R-Nguén —
c6 higu dign th8 U. Péng khéa - | €

déng dbng thdi hai khoa Ko va — &, —
Ks . Tim nhiét lugng tda ra trén ' '
mbi dién trd R. X4c dinh cudng

8 dong dién qua cic dien trd

vaoth&dlémmhhxéudxénthétrénhmb&ncuatubglﬁa(tuglﬁahm

 diém MZN)&ng—ib- Bb qua dién trd day ndiva cic khéa K.

~22.29 Cho mach dién nhu hinh v&, hi¢u dién th& U, céc dien trd
rvarla khOng dgi, R 1a bign trd. Tim lién he gita Ro, 1, ' dé cong
sufit nhigt téa trén R hiu nhu khong
d8i khi R bién thién nhé quanh gid trj
R, . Tinh cdng sufit P, tuong dng.
(Rolhphﬁndlen tn’!cuaRsudung
trong mach).
) Ap dung s8: U = 80V, r = 1.
Ngub: ta mu6n cb cbng suit Po tda trén R, bing 100W. Tinh Ry, rva

. cdng sufit Py tda trén toan bd mach dien.

: ’ Ds: RQ = rx::,’r,va

I

Y 12
‘p,= —FU . =8Q; R, = 4Q; P, = 600W.
4r (’r+r)




§9. PINH LUAT OM CHO TOAN MACH

A—TOM TAT GIAO KHOA

1. Mach kin gém mot nguﬂn vil dign tn?tlmﬁn (mach cd bﬂn)

1
|l
" (E. r} [ - E
Y R ‘ R+r
—

{ I: cudng 46 dong dién mach chinh

1i€p v6i di¢n trd thudn

[ = 2E-2F
R+ 2r+ 2

: sufit dign ddng va didn trd trong cla mdy phét dign
,r’: sufit phan dign v dién trd trong cia may thu dten
li

I[ R : dién trd tuong duong cia mach ngodi
E,r
E’
I: cuvng 49 dong dién mach chinh

s R B

déng dién qua méiy phét td

(déng dién qua mdy thu td
¢Ue @sang cuc D)

cdc @ sang cjc ©)

R: dign trd tuong dtro‘ng ciia mach ngodi
I1. Mach kin gom nhi¢u mdy phét di¢n va méy thu dién miic n6i |

lll Magch kin gém nhléu ngudn gidng nhau mﬁc thanh b@ vi

pi@ntrﬂthm
[ = _Eby
R+ mj
a) Bpnuguﬁnmdcn&ttép .
(B2 e
Ty = 07 | e J
- b) B m ngubn méc song "
P8 )
------- —1—0 Eyy = E

\ . , B _¢) Bp m nhanh song song,
Y mdi nhénh cé n ngubn n8i tiép
o n
Eb§=nE f——-,_’A——\
. o= BT (" eeeee--- ——
= |
A "I"— """" —
meq o—p° | —o
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" B—HUONG DAN GIAT TOAN . GUI

_a)HmcuentheU,m
Mgchngo&n R, nt Ra) // (Rg nt R4),(nt n&ﬁﬁp)

Bal todn 23| Tinh toén céo dai lwug_@-db::g dign .

trong mot mach dlgn kin.
' - Bxen trb tuong duang Ry = Rl +Rg =

— Ap dung céc cbng tht?c tinh cudng ) mach chinh tdy N N .
theo cfiu tgo ciia h¢ ngubn dién. Thuchlentinhhﬂntheocubng R‘“ Ry + Ry =
d6 mach chinh. L - _ Rap = Rig R _ 3,60

~Déy: | | o , Rig + Ryq

« Néu chua biét chiéu dong t_lieh, ta chon mot chiéu ndo 46 ' S Cuﬂng db dong dien mach chinh [ = E = 1,95A
cho ddng dign va thyc hign tinh todn. - : R , o Rpg+r |

Né&u tim duge I > 0, git nguyen chiéu d& chon. Higa dign thé Upg = I.Ryg = 7,02V

Né&u tim duge I < 0, 430 ngugc chibu 4 chen. o | , Cubng db qua chic nhénh dipn trd :

« Xéc dinh dign trd tudng duong clia mach ngodi bing céc - D - Ig = Us _ 1',17A
phudng phdp 45 bi6t (didn trd néi ti€p; dign trd song song; chdp SRS : : Ryg
mach, ..). o S , ) _—

: . g = 2B = 0,78
+ Doan mach c6 ty di¢n thi khong c6 dong dién chay qua. L A Ry
‘ Hipu dign thé : U, = Upy = LR, = 351V

e BAITAPTHI D , ,
o v Uy = Uy = LRy = 2,34V

23.1!Chomachdiennhuhinhvé: ' E) e - : S Uyn = Uya +Upn = Uany — Upay = - LIV
B = 78V, r = 04Q, ' b) Crédng dd dong dign Tyy
R1 = R2 = Rg = 3Q, S
Ry = 6Q ' . _Khi n6i M, N bling dAydin:(Rllle) nt (RQ/IRQ
: - Didn trd tuong duong: Ry = R 1,60

by N6i MN bing day din. - Ty o 'Ry + Ry
Timcubngdodbngdlenquad&yntﬁMN ’ : ' - o : :




ReRy  _

fa )= Rg+R, 20
Rap "_-—“Rm#na = 3,60
Cubng dp dong dign mach chinh :
1=—E _oa
R,'AB+r N RS T : - S
Higu din the : . : Ghon&ﬁu dbngm ohaymngmpch theoehisn ngdpcﬂm ‘

' Mnew | |

o

Upe = I Ry = 8V R
Uyp = I Ry, = 4V | “ _ mmwomammmmm
e din: U S By + By -y
Cubng 46 dong dign qua R, : I =‘—1€‘+‘ =1A. S o T Rentrngtn |
- E;,Egmngdsudodbngaantachoncmquchangmcqc Q

7 Rg 3 o Ammgwcmmngcbn&thlnmm

Tei ntt M : 1; <1, dong diém qua day MN s o6 chiéu b N déin M. . RINdho teb bamg duong ol maach ngeli
=y | - Ry nt Ry nt ®g//Ry

1 | |
InM=Ig—-I = ~A=~033A
WORT TS ' ' =R —38M 4R +Ry = 170
Ry + Ry

| 23.4Chomachdiennhuhlnhvé: . T Tatinhawcl-OIA
Ei = 9V,Ep = 3V, ' ' DT |
Es 10V.r, = r2 = rg o _ —V!l>0nenhk6tluandbngd$nchaydﬂngchi6utada
Ri1 = 3QR: = 5Q, chon. (ﬁ&ﬁnhdtwcl<0tanéidbngdlentmgmachchaynguw
Ry = 36Q,R¢ = 12Q. ) chiéuhﬂchqn dolCnc\mIclmblé’tcuBngGOdbngdiQntm@mach)
Xic djnh d9 16n va chiéu " [By, By o6 dong dign di 6 cyc Am sang cyc duong nén I cdc méy phét .
A f' {Bs o6 dong dien @i t oo duong sang cyc Am nén 1 méy thu.

dong dién. Cho biét dau la
ngudn dién, dau 1a may thu dipn.
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S Ty RAB = KAD"‘Rx = i350

b Cm@mmmachchinhl =-—--—-E1’= 0,6A
: ER— . Rapt 1y : .
Hieumthé R Uip = IRyp’

I
2

Cm;@dbngdlen quadén mdt : vl. - -glf =.0,225A -

Tl KuiRy = 110, Re = 60, ﬁmmgao,mtwmﬁ. mﬂ@@ggmn quadénhai: Ip = -:R:—D = 0,376A

&nNhanxétdoaangmbidén s R L L e n
b} Taim By, Re déc&dbnséngbluhw - Hipu'ditn the hal dfiu dim mit : - Up, = Ip,.Rp, = 2,026V
odil | Cw  Hitudipn th6haidfu bnbai:  Up, = Upp = 45V

-D. . - e 9n Lo vm,, v U, déunhéhdndchxeudienthﬁdmhm\tcnbncéc
t = .1 = . o . L e T

ien R,DI Pdl . : . “rr" Sk ) dbndﬁus&ngmﬁ

Y T ey ) Chcdign 3 Ry v Rs

Rp, = Se2a - - R  Khi céic don séng binh thubng :

Bo ngudn : E, = nE = 6.1,5

Mach ngodi : [( R, nt D) // Dy] nt R, - : ‘. Lo 3
@Cwngdédbngdienuhhiggthgcﬁam&@ R - | - dbdbhédiénilﬁam: L =1p = 1
R, = 11Q,R, = 6@ .\ p C‘“’“‘ i

Dién trd mach ngoai : ‘Rw‘ = Ry +Rp = 20{2; - o -
T e |
RAD=‘_‘——"_—'=7,’59_ : L | | |

S 22




Cutg 86 dong dign mach chinh: 1 = Ip +1Ip, = -Z-A
Theo djnh lugt Om cho toan mach: I = B
. 7 Rpag + 1y
Do dé: RABT-%—I\):Q,:;Q
Uap D
Ryp = —22 = 2 = 720 .
i T

~Suyra: Ry, = Ryp— Rap = 2,1Q ]
23.4E3ho mach dign nhu hinh v&. Céc dign trd thuéin déu cb gid

tri R. , ' ‘M .y

Ngubn o6 E = 12V;r=R— 11} —=

Tinh hidu dién thE Uas .

‘ (E.r)
A }% = D
I 1
| SR | el .
N o .
G . ' e BAI TAP LUYEN TAP |
Do d6i xitng vé cffu tao, ta o6 : | A23’.5Dén3V—6Wm£cv§t)haim;cacquy(E=3V,r = 0,5Q.)
Vy = Vy=>M=N RN Tmb: |
Mach di¢n c6 so 36 cfu tao I thuyét nhu sau : o Qi@-@dén,,ctfbngd{i,hi_éufhﬁv&cﬁngsuﬁttiéumqmiﬁdén.
Tocs: | , D3: 1,50, 1,5A, 2,25V, 3,3756W.
: S A . 286 Von k& mh vio nguén (E = 120V, r = 10Q) chi 119V.
Ray = R;Ryp = -g-B-; RAB = 7—R' . » - m@n&ﬁfﬁnké. _
5 5 ~' e pS:1190 Q.
213 214
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33.7 Gﬁ wpm gi&;g nhau, m&pin e = 15v ry = o,zq : Tk
idlch méc thanh 2 diy song eong, mbi diy 9 pin n&eiép Dm! h@ f T R R e
% R = 2,1 méevio hal dhu bypin trén., n'_l!'"v - ®Boogubn tungduong
S a)ﬂnhm&dwnangvammmngmzameaam . SR ~'b)UAnv&umsd¢wh
ngudn. ¥ chinh. ,
b)'l’fnhutbng@qua-li. o B c)Giétridiantr&Rs.
| eiRIBEV,000b 45 bs: 86V, 050
23.8 Cho mgch dign nhy hinh. | T  b) 4,8V, ,2A¢) 0,60 .
AE = 12V,r - 0’10"‘- r : ~
- R = Ry = 20 : : »“zs.lo'mf_cs kin g6m ngubn dibn (E = 200V ; r = 0,6Q) va hai
Ra 40;Re = 440. dientré R, = 100Q,R; = 500Q mic n#i tidp.
a) Tlmdientrbwongdumlg hae . , | o MOt-vbn ké,inécsongsongR,,chiIGOV;
 mach ngodl. B ST s ~ Tinh difn tr¥ cia vbn k&,
b) Tim cudng 46 mach chinh S S | s : 20600
valUp - — ' '23.11 Cho mach ditn nhy | —i|s
¢) Tim cubng 4 m8i nhénh - ‘. - hinh, mdi pin 6 e = 15V, ~ | U |
IﬁVhUcD . . , } 'l'o = IQ, R = 6Q. ——{ll
DS: 2)59Qb)24, 3V | - “Tim cuting a9 mach chinh. 1
ol = 1,6A,I = 06A,Uqp = m,av  ps:0TBA
' 239Chomachdiennhuhinh,MngubngﬁmZdAy,mﬁld&y4 : 23.120honmch@nnhuhinhm6|nguﬁnoé e =156V,
pin néi ti%p méi pin c6 3 ‘ ' r, = 1Q,R, = 6Q,
e = 1,5V,10 = 0,250, mach ngoai Ry = 1208, = 42.
_ - Tim cutng 4 mach
Ri = 120,Rs = 1Q,Rs = 80, R4 = 40. ~ chinh. )
Bist cudng dp qua Ry 14 0,24A.  pgrodsA
| 216
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23.13 Cho mach dién nhu hinh mdi nguén e =12V, 7 2316 Cho nigch dign nle ik : e
= 20;Ry = 30,R; = 6Q,R, = 2R,,Ryrstlon o .o BE=mvr=aa,
a) Von k& chi 2V. Tinh R;, R, R . K=3,
b) Thay von k& bing ampe k§ 1R 85 Ry=FR = Ry = 6@,
-c6 Ry = 0. Tim s6 chi ciia ampe k&. R:[l] I—{ : [‘]“4 | "Ry = 0. o
Ds: a)6Q;3Qb) 1,24 et B e Tim o6 chi cla smpe k6.
Wr

23.14 C6 7 ngubn ditn giéng R . R 150
nhau méi nguén cé e = 6V, - _ T L - D8:Iy = .Ei. = 3,87A

—®— 9 ' S 'fzswchomwhaiennhumnh
r, = 2 Q méc nhy hinh. | o
3 Ry = Ry = 60,

R, = 3Q,R, = 60, B ,R§,=3Qr=5‘) ' ®-
Ry = 2Q,Ry = 0. © . Ra=0.Ampe k§ Ay chi [ RT -R,A"“‘ &7‘ |
Y 2 o - > V GGA« ‘ . .’ .
Tim 6 chi K&, 6A _
e chicla ampe | . TishEvweSchiclaampe |
, ‘ DS:T2A - k€ Ag. o : el
23.15 Cho mach di2n nhu hinh : ' . . DS:52V;04A |
E=3V,r=32, - g | rR g . | 23.18 Cho mach dién nh hinh :
B [:I : .
R, = 12Q,R, = 36Q | DD, F— a : ) : “R1 = Rz = Rg = 40Q,
Ry = 18Q,R, = 0 B - Ampe k& chi 0,6A ,
a) Tim 88 chi ciia ampe k& va chidu dong dién qua né. _ : . : e a/ Tinh sufit dién ddng cia -
— g b/ D6i chb ngubn vA ampe
Ry
| |
| WS &

i}

]

b) Di ch® nguén E va ampe k& (cyc duong cua E ndi vdx G) ‘Tim
86 chi va chiéu ddong dién qua ampe KE.

" k6. Tim o6 chi cdia ampe kE.
i DS : af 18V ; b/ 0,6A

B
S o Fooo L

Ds: a)20/27A;taDdénG ~ ‘_&‘R’
b) 0,75A ; tit F dén B. | TTe=FTp

-
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- hinh v:

38190hompd:diennlm

B =4,8V,r = IQ,?
Ry = Ry = By = 30,
R, = 1Q, Ry rét bn.

a/ Tim o8 chi cda von k& *

c blThayvOn k& bing ampe
alnéoéRA 0. Tim 86 chi ciia ampe k.

ps: d‘z,;wbllﬂ ,

25.30 Cho mach dién nhus hinh v6 :
= iléV'r = 0,8Q), |
R, = 42Q,R; = R3=R4—219
= ORyrdtlon, | |
‘ Tim 8 chi ampe k&, von k&
‘néu: '
/Ky Kymd.

b/ Ky md, Kj dong.
¢/ Ky dong; Ky md.

&/ Kl’ K2 déng

Ps: >a/ 2,3A; _9,66V; b/ 4A; 8,3V
. ¢/ BA; 71,6V; d/7,66A;.6,37V.

23.21 Cho mach dipn nhu hinh ;-

E = ﬁv r =2Q,Rg = Rq = 2Q
mennﬁeaempeks:ﬁtnha

a)Klmb K,déng,ampeké
Achi 3A. TinhRg

blKldGng,KQmé ampeké
A, chi2A. Tmh R,

o/ Ky, K, d8u d6ng. Tim 8
chi chc ampe k.
" DS :a/2Qb/ 19 c/ 44; 2A
2322 Cho mach\‘dien.nh\r hinh : mbi pin E, = 1,6V,
29R1=2QR2_19R9.._4Q Rvnmon

8) K1 déng,Kz mb Tim of

@
R, }cj Rs chicuavbnké
A —} 45 .
il ) K; md, K, déng, von kg
L L chl 1,5V. Tinh R,
R, T "Ry c) K, va K, d6ng. Tim s8
DK K+.1J) K E] chi vbn k&, ’
1 - 2
Trong céc trutng hgp trén,
cyc dudng ciia von k& ni véi diém
ndo ? '

- pgra)yUpy = 1,2V;b)2Q;c) OVOi A,

© 23.23 Hai dign trd R1 = 2Q, Rz = 60 méc vdo ngubn (E, r).

220 ¢



Khi Ry, Rz nbi tigp,
cudng. d¢ trong mgch
In=05A. Khi Ry, Rz
song song, cutng d) mach
chinhIg = 1,8A.

TmEr""

DS:4,5V,10 -

;—E-__]_D—l‘"

28.24 Cho mach dign nbu bai trén. Bit E = 1,6V, r = 1Q.
‘In = 0,15A,I3 = 0,5A.Tim Ry, Rg.
: DS:3Q,6Q .-
23.25 Dipn trd R = 2Q méc vio bp ngubn gbm hai pin gifng
nhau. Khi hai pin néi ti&p, cudng 4o quaRRAI, = 0, 75A . Khi hai pin
song song cudng 8 qua RIA L, = 0,6A.

‘Time, r, mbi pin.

ps: 1,6V, 10

23.26 Cho mach
dién gbém hai nguén
(Er = 18V, n = IQ),"
(Eg, r2) ‘m#c theo hai _ jl||= 14l
cdch nhu hinh. Biét Eivy Eyry E,']', E|3r3
R=90, L =25A, ’ " L L |
Iz = 0,5A. Dong dién {} : {1
trong mach c6 chidu nhu
hinh vé.

Tim Ep 1,

DS: 12V, 2Q . i : -

23.27 Nguén (E, 1), dign trd R va hai ampe k& A,, A, c6 dién trd
r, vy mic nhy hinh. Bigt E = 6V. Khi A;, A, song song céc ampe k&

221

Mﬂhoma&x@n nmmn - 12V,r =20,
R,\g=190 C1.=0,2uF03—0,3}¢F o
a) 'l‘xnh &ign tich m&i w

Eh'
- khi:
o (K T ' —Kdéngvh()btrung
| S & P : )
b) Tim vitri C 4 khi K m&
. hotic déng, dign tich trén chc bin
‘ : tukh&ngddi. .

a)Kmﬁ Q = 1,2/40
' Kdéng Q = 1uC;Q; = 1,5uC
b)RAc 68; ch - 49




£ j:; | m(}wmmmmnﬁv - e.sa R, =80,

uiamC,.Xéthaxtmbnghop

tﬂﬁh

m\x mé

— K duge thay th& khi cbn dang mé
—Kduqcthaythéswkhidaddnghi
DS ; a)0,3uC
b) 14C ;0,44C; 8,76.101%C
~©)0,74C; 0
23.30 Cho mach dign nhut hinh ben

Ry = Ry = Oerﬁﬂﬂn»RuN
KhiC('!M,ampekﬁAChIZSA, .

Khi C 3 N vén k& V chi 24V.

a/ Tim E, rvhs60hiampeké';

A ERCOIM,N

b/ Khi C di chuyén ti M dén N,

88 chi cic méy do thay d6i the nao ?
DS:a)36V;240;0; 3A
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Bﬂ&&uxmﬂvam
Kbt sdpvio sopch cbo bty chus
ﬂmmmww%“ff?#f
I mmmmmw

- khi Gdng K va o5 Slectrtn

 chuydngua K khi Kdbng. -
. c) Thay K bing ty

Cy=04uF . Tinh dign tich

L.

?

28.31 Gho, mach dign nhu hinh : bo ngubn gbm 2 day, mbi day 6

- pin(e=2V,r, = 29)n61tl§p,b1§nttﬁRn

ghilb'V 075w

Tim o6 chi von k& khi C = A .

ps: 6V

- 23.33 Cho magch dién nhu
hinh v&.

E =6V,r = 10,

224

129 tx%n mbi den

Dinh vj trf con chay C
88 céc den séng binh thutng.
ps:C=B

23.32 Cho mach. dipn
nhu hinh: khi C=B von k& chi
U, = 2V .khi C tgi trung

dlémABvOnkéchle = 3V

R, thay d8i 't 0 d&n 10Q. Ban

auR, = 2Q

a) Tinh s8 chi cia von k&
va cong sufit tidu thy cia R, khi
K mé va khi K déng.

b) K déng, cho R, thay
d8i t¥ 0 dén 10 Q, cho bist s6



chi von k& va cdng sufit tiéu thy cla R, ting hay giam ?
pS: 8)4,75V;3,126W; 3,9V ; 1,62W
" b) Uy tang; P, dat cyc dai khi
R, = 1,460
23.34 Cho mach dién nhu hinh v& : b@ ngudn gbém ba pin giéng
nhau ghép ndi ti€p, mébi pin

D
~V
nd e = 1,5V, R; = R = 60,
1™
A Ry c Ry l B RA = 0, RV rit I6n.
o ® x s
D : a) K md, ampe k& chi
%A, vbn k& chi 4V. Tinh R, va
r, mbi pin.

b) K déng, ampe k& chi 0. Tinh R,.
¢) K déng, d3i chd bd ngudn va ampe k& cho nhau. Héi ampe k&,
von k& chi bao nhigu ?
DS: a) 3Q; 1/3Q b) 3Q2 c)0
23.35 Cho mach dién nhu hinh vé.

r = 1Q,R1 = 1Q,

Ry = 4Q
R = 3Q Ry = 8Q,
UMN = 1,5V_.
Tim B

DS : 24V

23.38 Cho mach didn nhyu hinh vé.

R, = Ry = 200, R, = 100Q. oy
Khi R, = 5,5Q, miic mjt von ké L
( By £t Mu) vio CB, von k8 chi £||B
6,75V. Khi R, = 20Q, mic mjt R, R,
ampe k& ( Ry = 0 ) vio CB, []Ra
ampe k& chi 0,875A R, ‘

{1

a) Tinh cutng 40 mach
chinh trong hai truting hgp trén.

b) Ngubn dugce tao n2n bdi m diy song song, mdi diy c6 n acquy
gidng nhau mic¢ nSi tifp. Bidt sudt dign dong va dién trd trong mbi
acquylae=2V,r, = 12 .Timm, n

pS:a)05A;1Abbm=2;n=5
23.37 Cho mach dign nhu hinh ; E = 18V,
r=1Q, R, = 32, Ry = 5Q,C; = 2uF,Cy = 6uF.

Ben d4u K; md, K2 déng.
Tinh UMN trong hai

_u truong hop sau :
___.’c!___ ___!Cl____

a) Déng Kj trudc; mé Kg
/ K. / x’ sau [
b) Mé Kz truéc; déng Ki
c.__é’:}__{_!_’—_]——«.a sau
N pS : b) L5V,
El!r
1

23.38. Ba di¢n trd déu
bing R, , méc theo cic cich

khic nhau va Min hsgt ndi vao mdt ngudn dign khong d8i x4c dinh. .
Khi ba didn tré néi tifp cudng 3) qua mbi dién trd bang 0,2A
226



Khi ching méc song song, cudng d) qua mbi dién trd ciing bing
0,2A '
a) Tinh cuting 46 qua m¥i dign trd trong céc trudng hgp cdn lai.

b) Cén beo nhitu dign trd R, vh mAc th nao d€ khi néi vao

ngubn dién khong d6i néi trén, cudng d6 qua mdi dién trd déu bhng
0,1A.

23.39 C6 n acquy (E, r) gi6ng nhau ndi véi dién trd mach ngodi R.

Tim diéu kien d€ cuting 49 qua R khi n acquy néi ti€p ho'ﬁc song
song déu nhu nhau. '

DS:R=r

23.40 C6 N = 80 ngudn giéng nhau, mbi ngubn c6 e = 1,5V,
ro = 1Q mic thanh x diy song song, mbi day y nguén néi ti€p. Mach
ngodi 1 dién tré R. '

Tim x, y 48 cuting 49 qua R 16n nhét.

Xét khi R bing :

a) 5Q b) 6122 c) 9Q

23.41 Nguén E = 180V, r = 2Q dfin dién d&n noi titu thy nhd
dudng day din dign trd R = 4Q . Ndi tidu thy c6 mdt s§ den
110V-100W méc song song.

Tim s6 dén cyc dai c6 thé thdp sdng sao cho hipu dién th& hai
dfu dén sai lech khdng qua 10% hidu dién th& djnh mdc.

ps: 16
23.42 “Hopden” Bco6 b6n ddura 1; 2; 3; 4;

Dung cy db tim gbm c6 mot pin P mic néi ti€~ véi mot ampe k&

A. Dién trd trong clia P va P 1 "3
ctia ampe k& khong ddng ké. }_—’ 1 —
Lan lugt néi hai d4u clia mach B
dd vao ting cip ddu ra cda o] —o
“hop den” va doc s8 chi cia

227

ampekétmngm&ihuﬂngh@,tacdkétquénhusau:.
113 = 3112 = 3114; 113 = 2123 = 2124 = 2134

Cho biét trong hop chi méc nhng di¢n trd giéng nhau; hiy vé ra
céich méc cfic dign trd trong hop niy.

' -

DS : (l)o—:——{__:‘_, - }——o(3)

H : :

! I '
(2)o—+—| L—Q—‘v f—r—o0(4)

23.43* Cho céc mach’
ditn c6 sd 48 nhu sau

T N |
|

b A

R 2R 2R

S s B S —

(n o (2)

'NgtxﬁncésuﬁfdiéndbngEv&di&ntn’itmngr = %.Céctu

dign c6 dign dung C ban d8u chua tich dién. Dign trd céc dAy n6i va

khéa khong ddng k8.

a) Tinh dién lugng truyén qua doan day MN & céc mach dign cho
trén. -
~ b) Tinh nhi¢t ligng tda ra trén dign trd R trong mech (2).

ZE; |agy) = %E—;

ps: a) [Aqy| =
2
b)Q — _8_g__E___
21
228

e



U, p : hi¢u dién the tinh theo chiéu dong dién
ZE : tdng chc sust dign dong ciia mdy phét dien
IE’ : t8ng céc sufit phan didn cia méy thu dign
R,p - dién trd tuong duvang cia dogn mach.

§10. PINH LUAT OM CHO CAC LOAI POAN MACH

A— TOM TAT GIAO KHOA

1. Doan mach chda mdy phét di¢n CHU ¥ : C5 thi viék odng thie trén dudi dang sau :
(E.r) Up + 3E - 3E = R,,1

R 1 I _ UAB + E ) :
"B""_L_-_—]'—J b 1= R, 4 IV. Dinh Injt Kigcsop.
| —~ Dinh lugt cho nit mang :

U, 5 : higu dign thé tinh theo chibu dong dign. | 51, = 0
R,y : dién tré tuong duogg cia doan mach.

k
~ Dinh ludt cho mdt meng :

CHU Y : C6 thé viét cdng thic trén dudi dgng sau :
e Uy +E = Rl )k:Ek = fIkRk
e Up, = B - R,pJ (hidu didn thé gida oy + vi cyc - cda
méy phét dign). B— HUGNG DAN GIAI TOAN
Ii. Doan mach chda m4y thu di¢n ' - : '
o (Bai todn 24 | Tinh cic dai lugng céa dong di@
p (E.r) R I = Upg - F krong mit mach dién‘ phnic tap.
——{""}——x B — :
A R L B RAB
| — Ap dyng dinh luAt ndt mach vé cudng 40 va lap biu thic
T higu didn th& cia céc doan mach c6 hai diém chung nhau.
U,y : higu dig¢n th& tinh theo chiéu dong dign Suy ra chc phuong trinh dai o6 v8 cudng d0. Gidi d€ tim céc cudng
R,y : dign trd tuong duong cia dogn mach. d6 dong dién. Suy ra céc dai lugng khéc.
CHO Y : C6 thd viét cing thic tén dudi deng sau : — Né&u chidu dong dign chua biét, ta ty chon 1y chifu cac dong
dién mdt chch thich hgp va gidi nhu trén. Khi gidi cac phuong
Upp = E + Ryl : ‘ trinh n&u tim duge :
I11. Dogn mach chiia nhiéu mdy phéit di¢n, m4y thu dign néi tiép : I, > 0: ta git chidu d& chon
' l_-| . . . U,p + 3E - IF I, < 0: ta ddo chiéu da chon
A -k I R . l B R,p ‘ — Né&u mach dign phdc tap, ta 4p dung dinh lut Kitcsép nhu
’ sau.
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24.1

e Viét phuong trinh vé nit mang :

* I, > 0:dong dign ¢6 nit
« I, < 0: dong dign roi nit.
e Vist phuong trinh vé mét mang cho tit ci cic mit mgng

ctia mach dién :
ZE, = ZLR,
k k

Ta chon mot chiéu thuin cho mét mang.
* E, >0 khi chidu thuan di ti¥ cyc — sang cyc +
* E, <0 khi chiéu thufn di ti afc + sang cyc —
*IkRk>0khichiéuthuandmgchi&|vﬁdimgdﬁn
* I, R, <0 khi chidu thufn ngugc chifu dong dign
CHU Y :
e Dit m ld 86 mit, n li o8 ding digm.
S5 phuong trinh mit 14 (m — 1); o5 phudng trinh mit meng li
mn — m + 1)
o Co thé dung phép bién dadi A » Y a8 gidi bii tokn

e BAI TAP THi DY

a) Acquy E = 6V,
r = 0,602 dugc nap dién
bing nguén hidu dign th& E|.r g .
U,g = 12V qua mdt bi&n ;‘:—,*_;'__ = —3
tré R méc ndi tidp. Tinh R ’ -

d8 cudbng 4o dong dign nap
Il =2A ,

b) Sau dé acquy dugc dung
dé thap sang mdt bong den
dién. Biét cudng 49 dong
dién qua acquy la 1,2A. Tim
do gidm thé trong acquy va
higu dién th& bhai ddu cyc

acquy.

231

GIAI
@ Tinh dign tré:
Ta &p dyng djnh luat Om cho doan méch chia mAay thu
Upg—E =R+

Ugpg-E -
a-E__12-6

I 2
b) Ttnh céc hitu dign thé :
'Do gidm thé trong acquy : ] = 0,5 . 1,2 = 0,6V
Dinh lust Om v8 doan mach chia méy phat cho :
Uy =E-rl =6-06 = 54V.

Suyra: R =

-0 = 2560

242 | :
-Cho mach dién nhyu hinh vé : R m KR

E=3V,r=05Q,R, =2Q

R, = 4@, R, = 8Q, R, = 100Q
RA=0

A [ ] N ]
Eyr E

Ban ddu K mé va ampe k& chi ‘ ll c '

I=12A :

a) Tinh U,y va cutng ) dong dign qua mbi dign tré.

b) Tim Ry, Uppy, Unc -

c) Tim cudng 40 mach chinh va mbi nhéanh khi K d6ng.

GIAI
@) Higu dign thé U,z — Cudng dd céc dong dign
 Ap dyng djnh Iuat Om cho doan mach AB chia hai ngubn :
Uy = 2E — 2i1 = 4,8V
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U
AB  _ 04V
Ry + R,

Cudng do dong dien qua R, o Ry : L,y = I -1, = 0,8A

Cutng 46 dong dién qua Ry va R, : Iy,

b) Dign trd Ry — Céc hitu dign th& Umn » Unmc

Uan . Usp

Rig By +Ry

laco: Lz =

Suyra: Ry = E;AB—RI = 40
g

-~

Higu dipn the : Upgy = Upa + Upy = Upy - Upg = Up = U
= LRy -LR;, = 0 —
Umc = Uma + Uag = Upc~ Uan
= E-rl) + LR, = 08V
¢) Cuong dd cac dong dién khi K déng :

R ' "
Do Ezl = _%‘nén khi K d6ng dong dien qua R; A I, = 0, dong
. .

dién trén mach chinh vh mbi nhdnh khéng thay d6i so vdi khi K md.
24.3

Cho mach dign nhu hinh vé :

.
El = 12V, ry = IQ, E2 = 6V, E, 'r, 1 AE,l 1,

r2 = 2Q
Eq = 9V, 13 = 3Q, R, = 4Q, %
R2 - 20 R; Es;ln R,

Ry = 3Q . Tim hi¢u didn thé gita A, B
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GIAI
Mach dién gbm cic ngudn, méy thu, dign trd thuAn méc néi tigp
nhau. Gia st dong dién trong mach c6 chidu nguge kim ddng hd
Cudng &) dong dién trong mach, theo djnh luat Om mach kin :
[ -E, +E, + E, |
Ri+Ry+Ry+r +ry+ry
chiéu dong dign ta da gid sd Ia ding.
Ta dp dyng djnh luat Om cho doan mach AB chda El,Rl,R3 :
Upp—E, = (R, + Ry + 1)l
Ugp = E + (R + Ry + 1)l = 13,6V

= 0,2A

24.4

Cho mach dign nhu hinh va, mbi
ngudn :e = 7,5V,r, = 1Q \ F——:}_B
dien tré R, = 40Q, R, = 200 c
¢n R’y Ry p—r—
Bigt cutng 4 qua R, 1a _ D
II = 0,24A . R, Ry
. —
Tim U,p , cutng 40 mach chinh, ‘—ﬁ;‘
gi trj Ry va Ugp .
GIAI
~ Higu dign the : Upp = L(R, + Ry, = 144V
Ap dung djnh luat Om cho doan mach AB chia bd ngudn :
— Ta suy ra cuong 46 dong dién mach chinh :
i = E, -~ U,p _ ne — U,p - 06A
r, nr,
m
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Cudng 49 dong dién qua Ry : I, = I -1, = 0,36A .

— Higu dign th€ : Uy = e — rl, =e-r= = 72V

24.5 ,
Cho mach dién nhu hinh vé B

E, = 3V;E, = 1,6V;r, = 19, N E,I n_¢ Em |
r, = 1,5Q; R Ia bién trd,
den(D): 3V ~ 3W, Ry rét Ién.

a) Tim R @& von k& chi 0. Khi nay dén D c6 séng blnh thudng
khong ?

b) Cho R tang din tu gia trj tinh dugc trong chu a) 40 sing

cla ddn va s8 chi cla vbn k& thay d6i ra sao ?

GIAI

a) Tim R :
Goi cutng 46 dong dién mach chinh (qua E; va E, ) B L

56 chi cia vdn k& Uy = Uopg = By~ 1yl = 0
Suy ra : I =-—==1A

Hidu dién the : Upec = E; -1 = 2V
Uyp = Upo + Ugg = 2V

235

U2
Dign trddn: Ry = —9% = 3Q
P,
V .‘ i UAB 2
Cuting d0 dong dién qua den : Ip === =2A
" Ry 3
Cuting dp dong dign qua R: Iy = 1-1y = 1
‘ 3
Sﬁyra: R = U—AB = 60
: Iy

Higu dién thé hai ddu bong den : Up = U,y = 2 nhb hon higu
dién the dinh mic Uy nén dp singsen t6i hon binh thudmg’
b) Thtyd&c&as,b'chicda@v&dpséhgcdadén:
Cho R tang dén ti gis tri R = 6Q . Dién trd tuong duong mach
ngoai R,p ting.
] +
Cudng d) mach chinh : [ = —EI-——E—;z——glém
RAB+r1+r2
— 58 chi cia von k8 : Uy = Ugg = E, — r,l : ting
Higu dign thé : Uyp = E, + By — (r; + rp)l : thng

[§)
Cudng d) qua dén : Iy = ———AB:tAng

Rp
— D0 sdng cla den sé tang.
24.6 - :
Cho mach dién nhu hinh ..
R=10Q,r,=1,=1Q,R, =0 __‘I,_’_(£_
Khi x& dich con chay cia bign 4 E‘{ L B
trd R, s8 chi cia ampe k& khdng R
d5i va bing 1A. Tim E, E, — 3—®—
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GIAI

— 86 chi clia ampe k& A khong phu thudc gid trj cia R chi khi
‘cung 40 qua nhdnh AB chda E, vad R luén bing khong.
Khi 46 cutsng 40 dong dign trong mach chi qua E,; va R.
Cutng dp dong dign qua E; va R :

Suy ra : E, = IR+ ry = 11v
Higu dién th& : Upp = LR = 10V

-~ Ap dung dinh luat Om cho doan mach AB chda E, :
UAB = Ez - (rz -+ ro)Iz

Theo 14p luén trén : I, = 0
Suy ra Ey = Upg = 10V,

247

Cho mach dién nhy hinh : . By 7
1
E; = 16V, E, = 6V, !

r, =2Qr,=1Q,R, =4Q, 4 '—D“I—D——‘EQ —18

den D : 3V ~ 3W.
Bi&t den sdng binh thudng va

R, b
ampe k& chi 0.
pe i R—
Tinh R, R;.
GIAT
U2
— Dién trd cia den : Ry = Ei = 3Q
d

237

i

Khi den séng binh thudng, hidu dién th8 hai ddu don

Cudng 40 dong dign qua den : I, = i—f;i = 1A
4

~ Ta ép dung dinh lugt Om cho doan mach MN chia E, :
Unn = By = (1 + BRI,
Theo d6: I, = 0 I Upy = E, = 5V
Hiéu dien thé: Upp = Uy + Upp = 8V

Cudng 46 dong dién qua Ry: 1, = —%— = 2A .

Cuting dp dong dien mach chinh (qua E) :
I =L+l =3A
— Ta 4p dyng dinh luit Om cho doan mach AB chda E; :
U =E -nl =10V
Higu dign th6 Uy = Upp - Uyp = 2V

U U '
Gi4 trj dign trg R, = —AM _ “AM _ 49

I I
U U
R3=_AN.__4_N_ 70
I
] ID

238
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Cho mach dién nhu hinh E; 1t
E; = 20V, Ey = 32V, 1, = 1Q, 1y = 0,5Q

R = 2Q. °
R
Tim cuting dd dong dién qua mdi nhénh. }
GIAI
Ta st dung céc dinh lugt Om.
Gia st chidu dong dién trong mach nhu hinh
' E‘ rn
Nhénh AE,B: U,y = E;, - ]} (1) [T, ‘l
. = - E
ARB:U,z = IR -3 I,
R
Nit A:1=1+1, @ L3
Rit LI, T tr (1), (2), (3) theo U,y rfi thay vio (4) :
Uap _ El—U1+E2"U2
R ry Ty
Thay s va gidi phuong trinh, ta duge U,g = 24V
Suyra:I, = —4A; I, = 16A; I = 12A.
Chiéu dong dién qua E, va R cling chiéu ta chon.
Chiéu dong dién qua E; ngugc chiéu ta chon. ’
CHU ¥ : ¢ thé gidi bing che dinh lugt Ki&sSp nhu sau :
Gid st chidu déng dién trong mach nhu hinh trén,
Mit mang BE,ARB: E, = rI, + RI ®
Méit mang BE,ARB: E, = rj, + RI 6)
Nidt A Ix+12—l='9 (¢))
| 239

CRét L1, t3 (5), () theo I r8i thay vio (7
E_R,E_R _;.,.
Yy T
Ta tinh duge : 1 = 12A,
Suy ra : I, = -4A; I, = 16A .
Ta két ludn vé chidu dong didn nhu trén.

Cho mach dign

oS cfiu tzo nhu ] R, R,

sd @6 trong hinh
duéi day.

A

| SIS
E,=25V; E,=16V R,

== - (E21 2)
) =ry = 2Q I' | R,

=R, = 100; - e N B
Ry =Ry =109, B[
Rs = 89 (Elvrl)

Tinh cudng 40 {.'
dong dién qua |
mbi nhénh.

GIAI

Ta dp dung dinh lufit Kiécsdp.
Gia s cdc dong dién c6 chidu nhu hinh vé.

Ry M Re
{ } ' b ]
—_J ’2
,'? VN % EIN
\ ¥R
; B -
- R,
B I 4o
. c ==
P Y 14
r’ "
Is '\ R
l & .r) ,\\(ﬂ_’,
' 1 < }——
! o '
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Ta c6 :

— Céc phuong trinh ndt :

I=L+l =L+,
L =L+ @

— Céc phuong trinh m#t mang (chiu thun dugc chon theo
chiéu cdc dudng vdong theo mdi tén) :

Ey = Ryly + Ryly + 1] = 101, + 5l + 21 = 16 ()

0 = Ryly + Ryl, - Ryly = 10, + 61, ~ 6I, = 0 @)
Suy ra : '

K&t hop (4) véi (1) ta duge :

191 =567=1=5 - ga
| 19

Ngoai ra, k&t ligp (3") véi (1) va (2) ta o6 :
10(T, ~ Ig) + 6(I — L) — 6I; = 0

> 10, -20; = -6 = - 15 ®)

T (1') ta loi 06 ; 10L, + 51, = 16 — 2I = 10 ©®

(6) — (5) cho : 26I; = 25 = I; = 1A .

241

= "IV4=15;IDA,=2’5_0’5=2A

' C6 thd bidn ddi A > Y va gidi nhu sau. Ta c6 86 d6 mach di bién afi :

,R’ A RA
| e—
— —
g
" (E.m) c Rc
B ————*‘_ f————{ 10
T . o
]
(Elvrl) R R5 C
n
1{,
R’A = __....._E‘);Ri_.__ = gq = 2,5Q
R+ R +R, 20
RC = _.___Rs__R_‘_..._ = —2-51 = 1,25‘}”
R,+R +R, 20
B - _BE L8 _ g
R,+R +R, 20
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- Ta cb bidu thic cia Ugq nbt sau : ‘
Uy, = (R, + ROL, = 128l M
- B, - (R, + 1l = 16 - 3251 @
= (Ry + Ry + )l - B, = 125]; - % @

Ngodi ra :
I =1+ ) @

Ta suy ra :

() + (3) : 1251 —'26 = 32 — 6,61

- 19l = 6T = 1 = 57 = ga

/Vgy : Uy = 16 - 9,75 = 6,25V.Dod6:

I, = — B0 625—05A Ig =1~ ~I,=3-05=25A
R, +R, 125

Upe = Raly + Rl = 2505+ 1,253 = 5V

243

e BAI TAP LUYEN TAP

24.10

Nguén dign (E, ), khi dién trd mach ngodi A R, = 2Q thl

- mrbngdquBllhll=8A.I{hidienhﬁmschngoéi‘h

24.11

244

Ry =-5Q thl hipu didn th& hai ddu ngubn 1a Uy = 25V .

| Tim E,_ r.

DS:E = 40V;r = 3Q

Cho mach dign nhu hinh v&
E = 170V, r = 5Q,

R, = 195Q,

R, = Ry = 2000, vdn k& chi |
100V. Tim didn trd vOn k&.

" pg : 1000Q

Chomachdiennhuhinhvé E = 6,3V, r=20

R, =R, =Ry =20,
R, =0, Ry rfit Ion.

a) Tim 88 chl von k& khi
K, K, 86u md |
b) K, mé, K,aong,vonks

chi 4,05V. - ) %)

¢) Tim 88 chl cia ampe ké
khi K,, K, déu d6ng. g

DS : 8) 4,2V b) 6Q 5 2,7V ©) 1,06A.

e e



24.13

24.14

Cho mach dién A\
nhy hinh v&, &
bd ngudn gbm +—{}- - {1
8 pin mdi pin R u
o5 e = 2V, €
r, = 10 mic ) '
thanh 2 day . d
song song mdi AD._'____L_—_‘_'_A.

diy 4 pin. e :
Dign trd it It
R, = 240,
R, = 120,
Ry = 8Q, R, = 20, R, = 0, Ry 6t Ién.

a) Tim 6 chi clia cic ampe k&.

b)'ﬁmsdchicuavbnlé Dﬁuduongamvbnkﬁphéin(ﬁvdi
diém ndo ?

)

° Q.

ps: a) “1A;fj§A; 0,64,

'b) 1V, diém D
Cho mach dign 1k — | -
hinh v&. Mb{ nguén —@— :
e=2V,r = 1Q, ' _—{:}_qu —[%}—-—
didn trd : '——?— :
R, = 1Q,Ry = 12, ' L p—
R3 = GQ, R4 =2Q, —-@-—
W C= ol&‘F ) g: {}
R, = 0, Ry N a
rit 6n,
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Tinh :

a) Sufit dien dong va dién trd trong clia bd ngudn.
" b) SB chi trén cic ampe k& va von k&.

24.15

mbi pin c6 .
" e =18V, =0,6Q _‘|'|""+

 song song, mbi day
- 10 pin néi tiép.

- 6V—-3W. Ban ddu R, .
R -182, L |

©) Dign tich cla ty dign.

bs : a) 4V, 12
b) 0,33A ; 0,5A ; 1,25V

o) 2.107%¢C

B6 nguén gbm 20
pin gidng nhau,

méc thanh 2 day

Pen thupe Joai - P

R, = 100,
a) Tim cudng 49

" mach chinh vA mdi nhénh

" b) Tang Ry hoac R, , 40 sdng dén thay adi ra sao ?
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c) R, = 18Q . Tim R, 8 den séng ding djnh mic.

‘d) Ry = 10Q . Tim R, d8 dén séng ding djnh mic.

ps: a)I=18AT = 0454 I, = 1,35A
.. b) Mg Ry : den séng hon, thng R, :
‘ den gidm séng.
c) Ry = 214Q
AR, = 14,80



24.16

24.17

24.18

Ba nguén
giéng nhau,
mbi ngudn c6b :

e = 1,5V, |~ s
r = 0,62 wva
mot von k& V
(R, rit lén) l4n _ o _
lugt méc theo ba so 46 nhu hinh vé. Tinh s8 chi von k& trén
mbi so dd. o

pS:OV;2V; IV

Cho mach dién nhu hinh vg, - g
E, =6V, r, = 1€; I
E2 = 4V, 1‘2 = 20, ‘ E'
Rpp = 7Q?Rv1~§t lén. . '
a) Tim s6 chi cia vbn k& néu
— C tring A

by Tinh R, d€ vén k& chi 0; chi 1V.

DS-: a) 6V ; 4V
‘ b) 52,69 hoc 40

)

Cho mach dién nhu hinh vé :
E, =6V,E, =3V, ~  _EByn c Eyn
r;=r, = 1Q, R;. = 5Q,
R, = 3Q, Ry rit lon.

a) Von k& V chi 0. Tinh R, s
b) Dao vj tri cc cyc cia mdt 4
trong hai ngudn. Tim sd chi
cia vbn ké;

DS : a) 6Q b) 4V

R,
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- 24.19

Cho mach dign nhu hinh va.

N R
b U,g<0 R
QU =0 - e
~ \ - PS: a) B, > r,Eg/(R +1g)
b) E, < r;Eg/(R + 1y
) E, = rE/R +1y) .

24.20

24.21

Cho mach dién nhu hinh : It ' g
R =10Q r =r, =14, El 1, _ Ra
R, = 0 Khixéd.ich con — '
chay bién trd R, , 86 chi | =
ampe k& khong d6i va bing

1A Tm E E,. R f
' ' —{ "} —A)
ps : 10V ; 11V -
P . 4
Cho mach dlén nhu .
hinh : ’ 1 —
R, = 2R, R A u R P
R, = 2R, -
E, = 12v, E,
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' rfit 16n. -

r, =1y = 2Q, 'A»——<v :)._.E:,,:I;_:}__ - ' "

Ry, = Rg = 0, Ry

a) K md, von k& chi

10V, ampe k& chi 1/3A.
Twh Ry Rp Ry Ry
b) K d6ng," dién k& chi 0. Tinh E,.



24.22

24.23

24.24

c) Thay khéa K bang tu C = 3uF va 48i cyc nguﬁn E,. Tinh
Q cia ty va xdc djnh dfu dign tich trén cdc ban ty.
| S : a) 109, 5Q, 10Q, 20Q b) 3,33V
¢) 2.1075C , ban n6i v6i M tich dién &m.

Cho mach dién nhu hinh : h
;El'rﬁ
E; = 45V, Ey = 1,8V; .
r, = 1Q; R,y = 8% A
R, =0. , Ez n )
a) Tim vj trf con chay C d& .
ampe k& chi 0.
b) Méc them R’ = 3Q song song véi doqm ‘mach chia E, va
ampe k&. Tim vj trf con chay C d8 ampe k& chi 0.
S :8) Ryo =362 b)R,, =60
Cé 16 nguén gibng nhau, mbi ngu&"fé =2V, r, = 1Q, miie
thanh hai diy song song, mbi diyx va y ngulSn nfi ti€p. Mach
ngoai A R = 15Q .
Tim x, y 4 cudng 40 qua 'mOt day bing 0.
DS : 6 va 10.
Cho mach dign nhy hinh : Eyn
: L
E, = 6V; E, = 4,5V; B
=24 R=20R, =0.| R ®
~ Ampe k& chi 2A. Tinh r, i
. Eq v, '
ps : 0,56Q jl'¢

Y 249 -
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a)Tmhtlsfi

_b)Tinhtsb

Mpt day kim loai AB d6ng chit
tiét dien déu chidu dai d va dign
trd R. Hai chd ti€p xic di dong
—28  C,vaC, c6 thé di chuyén doc
theo AB. Mot pin mhu P, cb
sufit dign dong e, da bigt duge
ndi cyc duang véi A, cyc am vii

b J
. I

4=
{
P,

C, qua mdt dien. k& G. Mot ngudn dién P, cAn do suit dign
dong e, dugc ndi cyc duong véi A, cyc 4m véi Cy (hinh vé).
Dién trd cic day ndi va chd ti€p xdc khdng ddng ké’. Chon vj -
tri cia C1 va C, sao cho dién k& G chi s6 0.

theo céc ao dal d;, = AC vad, = A02 néu
51

dién trds trong Ty cla P2 4. nho 06 -thé' bd qua dugc.

2 theo dl, d, néu r, khéng thé bo. qua dm;sc
€

o) Nguin ta ding so 46 trén dé do sufit dlén dong e, , hay

trinh bay cach do d6.
d) D& do suit dién dong ey du’ﬁc 42 dang hon, ngtml ta chon

thém mot ngudn Py c6 sufit-dien dong ey > e2 Trinh bay cach
do nay

. e d r .. :
DS : a)—=-—3;b)-—2-=—2+——2—.(ler = =),
& 1 e, 4 djr,

¢) Thyc hién hai 14n thi nghipm (tir két qua cau 2) suy ra ey,
d) HD: — Néi cyc duong cia Py véi A, cyc am véi B, cyc

~ duong ngubn P, ndi véi A, cyc Am véi dign k€ G,

. ‘cyc cdn lai cia G nSi con chay.
- — Thay ngudn P, bdi P,.



24.26 *

24.27

Tinh :
N : : : R

24.28

- Mot nguﬁn dién mdt chidu o6 su§t dién dong E va dien trd
trong r khéng d6i, chua bigt gis trj cia E va r.

— Mot ampe ké va mdt von k& ob 96 chi chinh xéc nh\mg
khéng bigt dign trd cia chiing.

— Mot bign trd khéng bist gis fri.

— Céac day n8i o6 dién trd nhd khong déng ké.

Xay dyng céc phuong 4n thv,rc hanh véi cc dung cy di cho

d€ x4c dinh gié trj cua sufit dign dong E va dign trd trong r?
. / A

Cho mach dign nhu hinh vé:

EI = E2 = 6V, ‘rl = IQ,

r, = 2Q, 'R, = 5Q,

R, = 4Q . Vbn k& (Rv réit

l6n) chi 7,5V.

b) R.

Cho mach dién nhu hinh :

E, =8V, = 1Q Ry = 0, Eqp i
][
Ryc = Ry, Rep = Ry, )

Khi R, = 12Q, ampe k& chi 0,
khi R, = 8€Q, ampe k& c_hi _ '

%A . Tinh By, 1,.
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24.29

24.30

24.31

24.32

BY nguén gém ba acquy 12V—3Qmécsongeong

" Mach ngoai Ia mot béng den 8V.

a) Dén séng binh thuong. Tinh cdng sufit den. -
b) Néu mpt ngudn bj 440 cye thi cdng sust den 14 bao nhitu?

. . b8 :a) 32W b) 3,55W.

Cé n nguén glo'ng nhau (e, r) méc song song.
C6 mdt ngubn mic nguge voi cic ngudn khéc.
Tim cudng 4 va hipu th& clia mbi nguén.
s : U = (n — 2/,
nguén mic nhim : I = 2(n — 1)e/nr
Céc ngubn khéc : I' = 2e/nr |

Cho mach giienr nhu.hinh :

C = 2/4FV
Tim dién m;ng qua R khi K
chuyén dtmg ti (1) sang (2)
"ps: 9.10‘50
Cho mach dién nhu hinh : Eyn ,E.Ll
‘ 1t g .
E, = 12V, E, = 6V, B 1o c
n=r1=10QR, =20 t—fF—}—
R, = 30, C = &uF. R
. - 1 . K-—-

252

- Tim dién lugng qua E, khi K déng.

s : 31075



Frey

24.33 | ' = 0,20,

. . Ep T Ea, T o
Cho mach dign nhu hinh : ‘%;‘ C_’h.’_._ | , ‘ -0590 = 0,24F, C, = C; = 0,3¢F, R = 0,5Q. Tim dién
E, = 6V, E, = 38V, \ k‘ | ti_ch céc. ty khi khéa K chuyén tit 1 sang 2.
= 1Q r, = 29Q, o ; : . _ o _
1 Iy é c . . ps: @ = 018107%C;Q, = 0151075,
R, = 40, R, = 2Q, 4--—4|-——11,——-||-——<-B , c Q= 0,03.107¢C
- €, = 06uF, Cy = 03F ‘R R . AR
| T e, DU o, B 24.36 . .
gan ddu K md sau d6 K e - Cho mach dién nhu hinh : - Rs ¢ c
one. | E, = 4V, E, = 1V, it
a) Xdic dinh chiéu vh s6 lugng ¢lectron qua K khi K déng R‘_- - 100 ;2 - 200 ‘ []
S W ] = 405, K = E; Ry
bTinhU khi K mé& va khi K 46 = i -
) Tinh Upp khi K m "E | Ry=30n=n=0 | 5 | g
" s : a) 1,6875. 10ls 4 C dén D b) 2V 5 ~1V. | C = WF. - B — A
. 2434 | ' , . Tinh di¢n lugng qua Ry khi : {i
; Cho mach dien hhu hinh vé: @ K dong. 9 o ' '
' ‘ 1 ps : £107°C.
N El = 2E2 = 3V; ] E, r, Ez{}f, 3 Y
r1=2r2'=.29, : I ‘x - -24».37.7 . I
R, = Ry =8 "—-l'r . B o  Cho mach dién nhu hinh : - ‘
R,_snc-o,suFRv (B = L8Vr = 040,
rdt lén, R, = 0. R, = 1Q,Ry = 2
Tim o6 chi céia von k&, ampe ; . Ry = 62 Ry = 0
k& va dign tich cla ty hic : : ‘ s ) Khi K md ampe k& chi 0,1A.
2) Ban dfu khi‘ K nd ‘ o Khi K déng ampe ké& chi 0.
b) Sau khi K déng. Bl Esg Tinh Ry, Ry,
) >
ps: a)2V; 05A ; 0,76uC L | pS: Ry = 20 R, =
c : .
;
24.35 G g 1 C; . . Cho mach dign nhu hinh <[> ‘ :
Cho mach dign nhy hinh : | L o} A R, & 2;R, = 0; Ry rdt & . ’ @ [
_ _ . R - Y . Ry
E, = E; = 1,6V, - 16n. Khi K mé, ampe k& chi {1 +—+—__}+—1
= 0,2Q, : | | o Ry ;’
254 —{ 1 K

253



1,5A, von k& chi 6V. Khi K d6ng, ching chi 3A; 4V.

Tinh E, r, Ry,Rg .
DS : 12V ; 2Q; 4Q; 3Q.

24.39

Cho mach dign nhu hinh :
E]'E, R, = 4R, = 0, Ry riit 16n, 2
@ ' den gi6ng nhau vA c6 hidu dien
: thé dinh mic 6V, R, la bién trd.
R l %Rg - Khi 2 d®n cing séng, vén k& chi
' ' 45V, ampe k& chi 1,5A. Khi t&t
P b6t mot den, ching chi
—&— 16+, .o 4
S - Ovvala
@ 3 s
v a) Tinh E, r, R2 va R ciia den.
.b) Tim R, @8 dn sing binh thudng.
' D5 : a) 12V; 1Q; 6Q; i12Q b) 30Q
24.40

" md, von k& V chi 60V.
a) Khi K déng von k& chi

Cho mach dxén nhu hinh:
E = 120V r = 5Q,

R, = 15Q, R2 = 109,

Rs = R, = 209,

C = 0,24F . Khi khéa K

"bao nhi¢ u ? Cud ng dd

dong dign qua khéa K 1 bao nhiéu ?
b) Tinh dign tich trén tu C khi K mé va khi K déng.
: DS: a) T2V ; 24A |
b) 6uC; 7,2uC.
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24.41

 Bi6t Uyp = 3V.
" Tim o5 ehi cda von k§ V.

24.42

24.43

= 24V, r = 1,6Q,
R, =48, R, = 168
R, = 8Q.

24.44

256

. Céc dipn trd thusin du o6 gid trj I R,

B

Cho mach dign nhy hinh:

ngubn E = 16V, r = R.

ps : 1V.
Cho mach dign nhu hinhi '
E = 6V, r =-320Q, |
R, = 8Q,
R, = Ry = 49,
U = 0,6V .
Tim R4/‘ _

Cho mach dign nhy hinh:;

Biét dong dign qua day
CD chay tit € dén D va ‘
c6 cuding 4p 0,5A. '_ -

- Tim R, v /

D8 : 129 .

v

Cho mach dién nhu hinh v8, trong 46 r = 0,5Q, Ry rét 16n,
R, = R, = 1R, = Ry = 3Q, Ry = 2,5Q. ..



24.45

24.46

Khi K mé von k& chi 1,2V : Rs

Khi K déng vén k& chi el , L_F
0,75V .
Tinh E va Ry

D8 : 6V ; 2Q.

Cho mach dién nhu hinh vé:
P,, D, o6 cing hitu dién th& " E

dinh mic, dén D, c6 cong sudt , K, p |B
1
dinh mic P, = 60W R
K.
Khi K, K, md von ké chi 120V. " — R4
Khi K, déng, K, mé vdn k& chi L~
s

110v
Khi K, K, déu d6ng, von k& chi

90V. Biét Ry rit Idn.
Tim cdng sufit dinh mic caa den D,

Ds : 160W.

Cho mach dién nhu hinh vé:

E = 11V, r = 0,5Q, -
R, = 1Q, Ry = 6Q,

Ry = 3Q. Cudng 46 mach

chinh I = 4A, cudng dp qua
R, Il = 3A

Tinh Ry, Ry
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24.47

24.48

24.49

24.50

258

“Cho mach di¢n nhu hinh :
cdc dign trd thusn déu c6 gid

Cho mach dién nhu hinh vé:

E = 6V, r = 1Q,

R, = 2Q, R, = 59,
Ry = 24Q, R, = 4,6Q,
Ry = 3Q

Tim cudng 46 mach chinh.

Cho mach dign nhu hinh bai trén. Bist E = 388V ,
r=29 R =Ry = R, = 200, R, = 602 , cwng @

dong dién qua Ry 14 0,2A. Tim R,
DS : 20Q.

Cho mach @&ién nhu hinh vé :
NN A

r = 10Q, R, = 300Q, R, = 190Q, \7s
khi K md, von k& chi 90V, khi K Ejr ¢ Rz
déng von k& chi 60V. A ——I F——{"}—5
Tinh : R, K
a) E T
b) Hiu didn th& gida hai cyc

ngudn dign khi K mé va khi K déng.

ps : a) 120V b) 118,56V ; 117V.

tri 12 R, nguén
E = 150V,r = 4R,
15

céc von k& c6 cung dién trd.
Biét von k& V, chi 110V.




24.51

24.52

24.53

Tim s3 chi cia von k& V,.
ps : 10V.

Cho mach dién nhu hinh, hiéu °
dign thé U,y ludn duong, dong

dign mach chinh c6 chiéu tr A

dén B, R, = 15Q, - gl by

R, = 40Q,E = 20V, r=5Q. 4 R B
2

Cuc cia E n6i véi B c6 thé la
cyc dudng hofic am.

Tinh U,p, chiu va cutng dd cia I, I, n&u :
a)l = 2A b) I =

c)I=-;—A @I =1a

B [ ;

Cho mach dién nhu hinh :

E, = 1,5V,E, = 2V, Ry riit
16n, von k€& chi 1,7V.

Hoéi khi déo cyc ngudn E, , von

k& chi bao nhidu ? c6 cAn dao {i
lai cyc von k& khong ?

>
@
Q

Cho mach dién nhu hinh : céc
von k& c6 dien trd rét én. Khi

K md, von k& V, chi 1,8V, V, _@____@_

chi 1,4V. Khi K déng von k&

V, chi 1,4V, V, chi 0,6V. K R
) . 17
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Hai néu ddo cyc ciia nguén E, thi céc vdn k& 85 chi bao nhitu
khi K d6ng. Khi ndy c6 cAn dio cyc vén k& nac khong ?
ps: U = U,p = 1,76V
Uy = Upg = —1,5V ddo cye V,

24.54 -

24.56

24.56

260

Cho mach dién nhu hinh —
E, = 6V, 1, = 20, R
r2 - 19’ Al E'I r, C E2 r? "
= Ry, = Ry = 3Q, vbn .
ké’ V (Ry 4t 16n) chi 1,5V.
Tinh E,, cbng suit vh hi¢u ,L ,_5’_1
sufit mbi ngubn. — b —
DS : 1,5V; OW, 2,25W; 50%, 0
hoac 6,5V; 16W; 16,25W; 16,66%, 61,53%
® HUONG DAN : Cong sufit nguén : P = EI
Higu sufit ngudn : H = u . H;
El E
U Ia hitu dign th& gi®a hai cyc ngubn dién.

Cho mach dién nhyv hinh v& bén :

E, = 9V,r, = 10, Er 1
IL
Rl = ZQ, R2 =
R, =0.
Khi K md, ampe k& chi 0, kh: | E2 ;
K déng, ampe k& chi 84A. | [
Tim Eg, ry.
DS : 6V ; 1Q.

bién trd R méc vao ngubn (E, = 15V,r,) sé c6 dong dien
1A di qua.



24.57

24.59

Ding thém nguén (E, = 10V, ry) méc song song hoic nbi
ti€p v8i ngudn trudc, cudng 4 qua R khéong d6i.
Tim R, 1,1y .

Ds : 10Q, 5Q, 10Q.

Mot s3 ngudn dign nhu nhau (mdi nguén c6 sufit dién dong e,
di¢n tré trong r) méc ndi ti€p thanh mach kin, dién trd cdc
day ndi khéng dang k&.

a) Tinh higu di¢n th& gida hai diém b4t ki trong mach.

b) Hoi nhu trén nhung e céc ngubn khdc nhau cdon r mdi
ngudn ti 12 thuéin véi e clia nguén dé.

c) Héi nhu chAu a nhung s8 ngudn 12 chén va hai nguén & canh
nhau ¢c6 cdc cyc cung tén nbi v8i nhau. -

C6 n b ngudn khAc nhau méc song song.

Hay ching minh bd ngudén ndy tuong duong v6i mdt ngudn
B, r) cb:

- E/r = E/r; + E2/r2 +...+E /1.

1/r = /v, + Vrg+ ... + 1/r,

Cho mach dign nhu hinh. A
Tim bi8u thic tinh Upp - !
Khi n2o E, la : _1E Ep|
M4y phat ? M4y thu ? Tn : T
Khong phat, khéng thu ?

B

DS : Uppg = (Eyrg + EgrR/ (ryry + Rry + Rry)
E, phét : By > U,y ;
thu : E, < U,y
khéng thu, khong phét : E; = U,p.
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24.60 *

24.61

262

Cho mach di¢én nhu hinh vé.
T&t ciA chc dign trd cha
mach ngoai déu gi6ng nhau
va bing Ro = 2Q, bé
nguén gém n pin méc ndi
ti€p, mbi pin o6 sufit dién
dong e va dign trd trong
r = 1Q. B qua dién trd
cac day néi.

a) Tinh dién trdé tuong duong cia mach ngodi va ct{dng a0
dong dién qua b ngudn, biét riing cudng dp dong dign qua
nhénh DB biing 0,5A.

b) N&u n pin méc song song v6i nhau thi cudng 49 dong dign
qua nhénh DB bling 0,3A. Tim s6 pin n va sufit dién dong e
caa mbi pin.

c) Mhc lai bd nguén thanh hai nhdnh, mpt nhénh gém mot
pin, nhénh thd hai gbm céc pin cdn lai méc ndi ti€p, cyc duong
clia céc nhinh quay vé cing mét phia. Tim cudng dd dong
dign qua nhanh AC va c4c nhénh cia b ngubn.

ps: aaR = 31 = 1A
b)n=3;e=2V
©) I,c = 0,734;
I, = 0,18A; I, = 0,91A.

Cho mach dién nhu hinh:

E, = 6V, E, = 9V,

ry =Ty = 0,692,

R, = Ry = 80,

R, = 0,50,

C, = 0,5uF, Cy = 0,2uF,
den D : 12V — 18W




a) Ban d8u K md va khi chua méc cic ngudn, ci hai ty déu
chua tich dién. ’

Tinh dién tich céc tu.
b) K déng, den D séng binh thuing.

Tinh ‘R, va dign lugng do céc ty phéng qua R;,Rg va néi 16
chiéu chuyén dong clia céc &lectron.
DS : a) 3uC

b) 16Q ;
AQ, = 6,5uC tit M dén D.

AQ, = 24C ti¥ M d&n N.

2462 *

24.63

Cho mach dién nhﬁ hinh :

E, = 9V, E, = 6V,
r, = 082, , = 020,

den D : 12V - 6W, bién tré
Ry, 6 gié trj thay d6i ti 0 d&n
144Q, C; = 2F, C, = uF. | |
a) Den séng binh thudng. Tioh i PR

R U g g —————{l——-*———-l —
b) Cho N di chuyén déu tir ddu A d&n dfu B ciia bién trd trong
thti gian t = 5s.

Tim chidu vir d0 16n cudng do dong dién tdc thdi qua ampe
k& trong thdi gian trén. "
DS : a) 48Q ; —3,48V
b) tx M d&n N, 14,4uA.

Mot day déng chét, tiét dign khong d8i, c6 dién tré R, duge
udn thanh dudng tron va chia thanh ba phfn bing nhau bdi
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ba pin. Mbi pin c6 sudit dién -

dong E va dign trd trong khong - 4
ddng k& cic pin méc cung
chiéu. P .
c R,

. a) Gita hai diém xuyén tam 46i -
A, B nguti ta méc bing day néi 2
khong dign trd mot ty dign 7

dién dung C. Tinh dién tich caa
ty. Ban nao tich dién duong ?

b) Thay tu dién bling mdt von k& c6 dién trd R . Tinh :

- Cn’éng d5 dong dién qua vdn k& va sf chi cia von k&

— Cubng d) dong dién qua hai nia dudng tron 1 va 2.

¢) S dyng k&t qua cAu b) tim lai k&t qua chu a) (gida A va
B la ty).

pS. a)Q = CE (ban i:u nbi v6i B mang dig¢n
3 2

" tich duong)
. 9E, 2E
b)Iv=—-—,—-;UBA=Uv=
4Ro+3 4+_R_
Ro
| _ 48 3+RR,  _ 5 6+RR,
' R 4+mrm,’® R 4+RR,



§11. CONG VA CONG SUAT CUA NGUON DIEN
VA CUA MAY THU DIEN

A - TOM TAT GIAO KHOA

1. Cong, cong sudt, hiéuw suit coa ngudn di¢n

— Cong cia ngudn dign :

|A=EIt|

— Cong suit cia ngudn dién :
P = EI

— Hi¢u sudt cia nguén dign :

U

E

CHU Y :
e Céng vé cong sudt cda ngudn dién blng cong, cdng suit cla ding
di¢n trong toén mach vé cing bing cing, cing suit ma mach dién tidu thy.

e Nguén dién tiéu thy mét phdn dién ndng cda né d8 bién thanh
nhiét bdi dién tré trong.

11. Cong, cong suat, hi¢u sudt cia mdy thu dién

— Cong titu thu bdi may thu dign :

A = Ul = BTt + rI%

— Cong sudt tieu thy bdi mdy thu dién :

P = Ul = BT+ r1?

— Higu suit cia may thu dign :

w=E
U

‘B — HUOGNG DAN GIAI TOAN

Bai toan 25 |Tinh cdc dai lugng lien he dén cdng sufit
cua may phat dién va cla méay thu dién

— Ap dung cic cdong thic v& cong sufit k&t hgp v6i cic cdng thic
clia dinh luat Om.

— D& y céc ndi dung thudng gap sau : -

e Bai toan vé& cyc trj : .

C6 thd giai quydt bing bit ding thic Cosi hay tinh chit
cia tam thic bac hai.

® Bai toan vé tim s6 dén hay s8 ngudn : dua vé phuong
trinh c¢6 nghiém nguyén. '

e BAI TAP THi DY
25.1

B acquy c6 E’ = 84V,
r = 0,2Q dugc nap bing dong
dign I = 5A ti¥ mot may phat =

2

Cco :

E = 120V;r = 0,12Q .

Tinh : E| r .I-
a) Gi4 tri R cta bi&n trd 48 c6 '
cudng do trén.

b) Céng suft cia mdy phat, cdng sudt c6 ich khi nap, cong
suflt tidu hao trong mach (bi&n tré6 + may phat + acquy) va
hidu suit nap.

GIAI
a) Dién tré cua bién tré
Ta 4p dung dinh luét Om cho mach kin :
E-FE

] = ———
R+r+r
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Suyra:R = E—IE’—r—-r’ = 6,88Q

b) Cong sutt - Hidu sufit :
Cong sufit ciia méy phét : P = EI = 600W
. Cbng sufit 06 fch khi ngp : P’ = E’l = 420W.

Cong sufit titu hao trong mach: P’ = (R+r + r’)Iz = 180W
D& thédy rhng : P = P’ + P”

Hitu sut nap : H = = 0,7 = 7T0%

|

25.2

Mot dong co dign nhé (c6 dign trd trong ©* = 2Q) khi hoal
ddng binh thudng cAn mjt hieu dign th& U = 9V va cudng d
I = 0,75A. '

a) Tinh cong suflt va hidu susit cia dpng oo.
Tinh sufit phin dién cia ddng co khi hoat dpng binh
thudng.

b) Khi ddng co bj ket khéng quay duge, tinh cdng sufit ci
déng co, n€u hidu dién th& d4t vao déng co vén 1
U = 9V. Hay nit ra k&t luin thyc t&.

c) D€ cung cfp dign cho ddng co hoat dong binh thudn,
ngudi ta ding 18 ngubn mbi nguén c6 e = 2V, r, = 2Q
Hbi cdc ngudn phai mAc the ndo va hidu susit cia bd ngub
14 bao nhidu ?

GIAI
a) Cong sudt - Higu suftt - Suft phén dign :

Cong sufit tidu thy cia dong co : P = Ul = 6,776W
Cong sufit titu hao do tda nhiét clia ddng co :

P’ = rI® = 1,125W
267

Cong sufit c6 fch cia dong co : P’ = P — P” = 5,625W

|

Hiu sust cia dong co : H = £ = 0,833 = 83,3%

H

a -]

Tacé: P = Bl

Suéit phan dién cia dong co : E’ = PT, = 1,6V

b) Dong co khong quay :

— Khi dong co bj ket khong quay dugc, cOng suiit cia dong dién
cung cap cho dong co chi bi€n thanh nhigt béi dign tré trong dong
cd. Pong co chi ¢6 tdc dung nhu mot dién tré thudn.

Cuting 46 dong dién qua ddng co khi n6 khdng quay :

I=H,=4,5A

r
Cong suit tidu thu cia dong co :
P = rI® = 405W

— Khi dong co khdng quay, cuong dp qua ddng cd ting cao, nhipt
lugng do ddng co tda ra 16n, ddng co sé rét d& bj hu.

¢) Cach mdc - Higu sudt :
Gia s cdc ngudn méc thanh m hang, mbi hang n nguén ndi tiép

S6 nguén N = n.m = 18, higu dién th& hai ddu bé nguln
U = 9V, cudng d) dong dién qua bd ngudn I = 0,75A

Tacé: U = Eb—rbI = ne—ﬂ.l

Thay L = .
m N N
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Thay s6 va rit gon, ta duge : 1,5n> — 36n + 162 = 0 .
Nghiém phuong trinh : n = 6 hogc n = 18

~ Khin =6:m = 3, bd nguén gdm 3 hang mdi hang 6 pin
ndi ti€p

ne
25.3
" | Cho mach dién nhu hinh vé. Hay
hitng minh : Iy
ching min L
a) Cong sufit mach ngoai cuc dai khi
2
R = r va bing E R
4r —] _}—

| Tinh hidu suiat ngubn khi nay ?
b) N&u hai dign tré mach ngoai la R; va R, lan lugt méc vao
mach, cé ciing cdng suit mach ngoai P thi :

RRy = r2

a) Cong sult cuc dai :
Cong sufit tieu thu & dién trd mach ngodi :

E \2 _ E=R

Rtr R+1)?

P=R12=R(

Ta 4p dung bit ding thic Cosi : (R+r)? = 4Rr
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Suy ra :

ER _ E

P ===

4Rr 4r
Khi R = r thi cOng suft mach ngoai 1a cyc dai :

maxz;

Higu sufit nguén khi mach ngoai 1 dién trd thuén :

E
H=EI.=H_E._R+I' - _R
El E E E R+r

Theo trén : R = rnén H = 0,5 = 50%
b} Hai dién tré :
Theo cfu trén, cdng suft tidu thy caa dién trd mach ngodi R Ia

E’R _ E’R

P =
"®R+1)? RE+2R4

2
Suy ra : R2+(2r—%)R+r2 =0qQ)

Né&u hai dién tré mach ngoai la R, R, lﬁn‘luqt mfc vao mach,
c6 cing cdng sufit mach ngoai P thi Ry, R, sé 1 hai nghiém cia
phuong trinh (1)-

Theo dinh lf Viét, ta suy ra tich hai nghidm cia phuong trinh

2
Rl.R2 =r
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25.4

Cho mach di2n nhu hinh vé: Ejﬁ'
E = 12Vyr = 2Q, R,
A 1 B
R, = 4Q,R, = 2Q .
: Ry Rs
Tim Ry 46 : {3

a) Cdng suflt mach ngoai 16n nhit, tinh gid trj nay.
b) Cong sufit titu thy trén Ry bing 4,6W .

c) Cong sufit tidu thy trén Rgq 1a 16n nhét. Tinh cong sufit nay.

GIAI
a) Cong sulit mach ngodi cwc dai : ‘
Goi R 1a dién tré tuong duong cia mach ngodi, gbm (RyntRg) /R,

Cong sudt tidu thu ¢ mach ngoai :

' 2
2 2
p=R12=R(_I‘_3_)=E2R < ER _ E°

R+r (R+r)2 4Ry 4r
E2
Pmu=—khiR=r=ZQ
4r
Tacé:—1—=i+i
R R Ry
R
nén R23= Ry = 4Q
Ry = Rog — R, = 20
p 2
max Ar
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b) Trudng hgp Py = 4,5W
Ta tfnh cdng sufit titu thy cia Ry theo Ry :

Dign trd tuong duong : Ryy = Ry+Ry = 2+Ry

R —- R1R23 - 4(2 +R3)
B = =
R, + Ryg 6 + R,
Cudng @b mach chinh :
[=_E _ 12 _ 12(6 + Ry
Ryp+r 42 +Ry) . 20 + 6R,4
— .
6 + Ry
= 861 Ey
10 + 3R,
24(2 + Ry)
Hitu dien th& : Uyp = IR, = ———— =~
bu aib AB 4B " 10 + 3R,

Cudng dp dong dién qua Ry : L4 = Uas . 2

23 " Ry, 10+ 3R,

, 2 576R,
Cong sufit titu thy cia Ry : Py = Ryl = —————
(10 + 3Ry)*

576 '

Ta tim Ry 48 Py = 4,6W : _ bRy 4,5
(10 + 3Ry)?
Bign d6i, ta dugc : 9R2 — 68Ry + 100 = O .
Phuong trinh c6 hai nghigm : Ry = 20
hotc R, = 9 = 5,560
, .



c)COngsud?P3c;mdgi.'

. 576
Ta tim Ry d8 cdng sufit Py = —-—-————Rs—- I 16n nh&t.
, (10 + 3Ry)? -

Bét déng thic Cosi : (10 + 3Ry)? = 4.10.3R,

25.5
Ngudn dign E = 24V;r = 6Q dugc dung 48 thfp sdng chc
béng den

a) C6 6 den 6V - 3W, phii méc chch ndo 48 céc ddn séng binh
thudng ? Céch ndo cb Igi nh&t ?

b) V6i ngudn trén, ta o6 th€ thip sing binh thutng t6i da bao

nhidu dén 6V - 3W. Néu cdch méc den.

GIAI
Cutng 40 qua den khi dén séng binh thuting :

P
I, = -4 = 054

2
U,
Dién trd cia den : R, = —4 = 120

| Py k
Gia sif céc dén méc thanh y diy song song, mbi day c6 x den
ndi tiép _ _ ‘
Cudng 46 dong dién mach chinh la : I = ylI,

273

e Fimcm ligen N

Theodinh’luatﬁm cho mach ki :

1=_E
R+4r
E
yl, =
R, .
y
Suy ra : xRI +yl . r=E.
6x +3 =24 _
2x +y =8 (1)
@ Trtmg hep 6 d2n : |
Sd@ﬁl‘hN=x;'=6
T (1) ta suy ra : ax+8 -8
X
hay:  x-4x+8 =0

'Nghiéth phuong trinh : x = 1 hodic x = 3.

Viy c6 hai cach méc 48 cdc dn séng binh thudng :

-—Mﬁc'thhnthaysongso_ng, mbi diy 1 &n

E E 24

E 24
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tiép.

b) S& den tdi da :

Ta da biét : 2 +y=28 )
Céch 1 : dung bit ding thic Cosi :

2 +y = 2V2xy
S6 den tdng chpng : N = xy
Vay :2V2N < 8
hay :N s 8
S8 den t6i da c6 thé thdp sing binh thudng A N = 8
Khi dé i1 2x =y ‘
ma 12X +y=8
Suy ra 1y =4x =2

Cac deén phai méc thanh 4 day song song, -mbi day 2 deén ndi

Céch 2 : dung didu kién c6 nghidm cda phuong trinh bac hai.

Ta c6 :2x +y=8

S§ den : N = xy.

Suy ra :2x®—8x+N =
A’ = 16 - 2N

Diéu kign 48 phuong trinh c6 nghi¢m : A’ = 16 —-2N = 0.
hay  N=<38

S8 den t8i da o6 th thAp sing binh thutng a N =
Khidé: A = 0=»x=2y =4

Céc den méc thanh 4 day, mbi day 2 don.

|
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25.6

25.7

276

e BAI TAP LUYEN TAP .

'vI-Iinhbénlésddﬁnapdianho, E|
acquy (E, r) bhng ngubn hitu I
ditn the U,p = 24V . |

BiSt E = 2,1V,I, = 24,
"Ry =0, R=01Q.

+€>
ngm

a) Tinh r

b) Dung lugng cia acquy |2 10Ah (36000C), tinh thdi gian nap
va niing lugng cung cdp cia nguén.

c) Tinh nhidt lugng téa ra trong subt thai gian nap.
d) Tinh phéin di¢n nfing bi€n thanh héa ning trong thdi gian
nap. :
Ds:: - a) 0,059 b) 5h; 86,4kJ
c) 10,8kJ d) 75,6kJ

Tinh dnen n&ng ma dbng dien cung cﬁp cho doan mach AB va
nhiét lugng téa ra trén doan mach trong thoi gian 10 phit
trong céc tru’?mg hgp sau :

a) Doan mach c6 mot dign trd R, cubng d6 qua R 1 2A, higu
didn th& hai ddu Ia 8V.

b) Doan mach c6 mt acquy 6V dang duge nap biing dong dxen
2A. Higu dign th& hai dfu doan mach 1a 8v.

c) Doan mach chita mpt ngubn sufit dign dong 13V dang phét
dign, ddng dign trong doan mach chay t¥ A dén B o6 do Ion”
bing 2A vh U,y = 8V .

d) Doan mach chia nguén 12V dang phdt dign, dbng dién chay
tﬂAdénBcédoldn bhnngvAUBA = 8V.

Trong mbi trudng th hay giai thich sy chénh lech gma dign
ning tidu thy vi nhigt lugng téa ra trong dogn mach.



25.8

25.9

25.10

25.11

pS: a) A = Q = 9600J
b) A = 9600J; Q = 2400J
c) A = 9600J; Q = 24000J
d) A = 9600J, Q = 4800J.

Acquy ¢6 r = 0,08Q . Khi dong dién qua acquy la 4A, né

" cung ciip cho mach ngoai mdt cdng sudt bhng 8W.

Hbi khi ddong dién qua acquy 1a 6A, né cung cfp cho mach
ngoai cdng sult bao nhidu ?

ps : 11,04W

(HD : Cong suit mach ngoai P = EI - 119

Di¢n tr6 R = 8Q mic vho 2 cyc mdt acquy c6 dign trd trong
r = 1Q.

Sau d6 ngudi ta méic them dign trd R song song véi dign trd
cd.

Hobi cdng suit mach ngodi ting hay gidm bao nhiéu l4n ?
ps : thng 1,62 lin

Dién trd R = 25Q méc vao b nguén 1a 2 acquy giéng nhau,
dién trd trong mdi acquy la r = 10Q .

Hobi trong hai truong hgp acquy ndi tifp, song song, cong sufit
mach ngoai & trudng hgp nao l6n hon va 16n hon bao nhidu
1an ? ’

DS : ndi tiép l6n hon 16/9 4n

Acquy (E, r) khi c6 dong I, = 156A di qua, cdng sufit mach
ngoai Ia P, = 135W ; khi I, = 6AP, = 64,8W .
Tim E, r.

bs : 12V, 0,2Q
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25.12

25.13

25.14

278

Ng;xsn E = 6V, r = 2Q cung cdp cho dign tré mach ngoai
chng sudt P = 4W.

a) Tim R.

b) Gia sit lic ddu mach ngoai la dién trd R, = 0,5Q . Méc

thém vao mach ngodi dién trd R, thi cdng suflt tidu thy mach
ngoai khong d3i. Hoi R, ndi ti€p hay song song R, va c6 gid
tri bao nhigu ?
PS : a) 4Q hoic 1Q
b) R, = 7,5Q ndi ti€p R,

a) Khi dign tr6 mach ngoai ciia mdt ngudn dién Ia R; hoic
R, thi cdng sufit mach ngoai c6 cing gi4 trj. Tinh E, r clia
ngudn theo R;, R, va cdng suit P.

b) Ngudn dign trén c6 dién tré mach ngoai R. Khi méc them
R, song song R thi cong sufit mach ngoai khong. d6i.

Tinh R,

ps: ayr = VRR,, E = (VR; + VR,) VP
b R, = R/R%~-1?) , difu kitn R > r

a) Mach kin gﬁni acquy E = 2,2V cung cdp dién ning cho
dién tr8 mach ngoai R = 0,5Q. Hiéu suft cla acquy H = 65%.

‘Tinh cudng 46 dong dién trong mach.

b) Khi dién trd mach ngodi thay d6i t R, = 3Q dén
Ry = .10,5Q thi higu sufit cla acquy tang gip doi
Tinh dign trd trong caa acquy.

ps : a) 2,86A b) 7Q



25.15

Mot dong co dién mic vae ngubn dién hidu dign th€ U khéng
d6i. Cubn day cia ddng co cb dign trd R.

Khi ddng co hoat ddng, cuting 40 chay qua ddng co 1a L

" a) Lap bidu thiéc tinh cdng sust h@tu ich cia ddng co va sufit

25.16

25.17

phan dign xust hign trong ddng co.

b) Tinh I 48 cdng suft hiu fch dat cye dai. Khi ndy, higu sufit
cua ddng co 1a bao nhidu ?

ps: aP=U-RF,E=U-RI
Wi=UY.H=50%
2R

Ngubn E = 16V,r =
va R, méc song song.

Tinh R, dag :

2Q n6i véi mach ngodi gém R, = 2Q

a) Cdng sufit clia ngubn cyc dai.

b) Cong sufit titu hao trong ngudn cyc dai
¢) Cong suiit mach ngoai cyc dai

d) Cong sufit titu thy trén R, cyc dai.

e) Cong sufit: titu thy trén R, cyc dai.
Tinh cdc odng sufit cyc dai trén.
DS :e) 12 ; 16W

Ngudn E = 12V,r =
6V.— 6W
a) Ching minh ring d2n khéng séng binh thutng

b) D& den sing binh thudng, phii méc thdém vdo mach mot
dién trd R,. Tinh R, va cdng sufit titu thy cia R, .

DS : b) 2Q , 2W (n6i tisp)
hoc 122, 3W (song song)

4Q duge ding d8 thip sAng dén
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25.18

25.19

Cho migch-dign nhu hinh, chc
dien trd thifin d8u o6 gik trj - -
bing R,

a) Tif hé thic lidn hd gitta R

va r 88 cbng sufit: titu thy mach 4 K\

ngoai khong d8i khi K md va '
déng .

b) E = 24V. Tinh U,p khi :

~ K ma3d,

- K déng

PS:a)R=rb)6V; 6V

_Cho mach dien nhu hinh vé : . E|,r

E =20V, r = 1,60, -

R; = R, = 1Q, hai don gifng B,

nhau. Bigt cong sufit tidu thu & | ® —

mach ngoai bing 60W. R, B, RzD

Tinh cdng sust titu thy ciia mbi = ——— @%

25.20

6W S

280

ngedn 6T = gR . Céng

den va hieu sufit cia ngubn.

DS : 36W; 16W; 60%
hoac 41,78W; 7,86W; 40%.

Cho mach dién nhu hinh vé:

chc dén of cung dién tré R,
\ 4 _ 2 5

sufit tien thy cia den 6 I ?—— | <§§)1 1Q X

Tinh ctng sullt tibu thy cia | | R-®

mach ngodi, cbng sufit va

higu suflt ciia ngubn. -
‘ ps : 990W; 1350W, 73,3%



- 25.21

" Cho mach dién nhy hinh v8,

25.22*

25.23*

E = 9Vr = 1Q, bién trd
MN c6 dién trd todn phdn  A{
R = 10Q, dién trdg

R, = 1Q, Ry = 0; Ry

rt l6n. .
a) Khi C & chinh gita bién trg, tinh s chi trén von k& vA

ampe k&.
b) Pinh vi tri C d& cdng sufit titu thy trong toan blén trd la

16n nhét. Tinh cdng sufit nay.
ps : af 1A; TV
b/ 7,24Q hoic 2,76W; 10,1256W.

Diing mbt pin c6 suft dign dong E = 10V; dign trd trong
r = 1Q d8 thip mot béng den 6V — 3W sao cho dén sing
binh thudng, nhd ding mot bi&n trd con chay.
a) Hay vé nhing so d6 dign c6 th& cb ;
b) Hay x4c dinh gi4 trj t6i thiéu cia dién tré toan phén cla
bién tré duge ding trong mbi so d6 dién sao cho hitu sufit
dlén khong nhd hdn 0,5,

PS : a) 4 cich méc.

b) R, = 7Q;R, = 65,67Q;

R, = 100,8Q;R, = 60Q.

a) Néu 16n hugt méc dign trd R, = 2Q va R, = 8Q vdo mot
ngudn dign médt chidu o6 suft dien dong E va dign trd trong
r thi cdng suft tda nhigt trén cdc didn trd l1a nhu nhau. Hay
tinh dign trd trong cia ngubn.

b) Ngudi ta méc song song R, va Ry r6i méc ndi ti€p ching
véi dign trd R, d€ tao thanh mach ngoai clia ngubn dign trén.
Hbi R, bling bao nhiéu thi cong sufit téa nhiet & mach ngodi
la 16n nhit ?

- 281

c) Bay gits ta lai mhc nguén
dign trén va R, , R, vio

mach dign nhu hinh va. R’[j o
|

.

»HHo

. Tyor = A } I
Trong d6 Ry = 58,40, F e
R, = 60Q , ampe k& (A) S~

A
c6 didn trd khong ddng ké. 7
Héi ampe k& chi bao nhiéu,

25.24

2525

282

bit ring sufit di¢n ddng cia ngubn dién E = 68V.

ps:a)r =4Q; bR, = 24Q ;0 I, = 1,2A

Hai acquy (E, ry) , (E, ry). Cong sufit mach ngoai cyc dai cia
mbi acquy 12 20W vh S0W.

Tinh cdng suft mach ngodi cyc dai ciia b 2 acquy
a) N&i tigp

| b) Song song.

_DS: &) P = 4P,Py(P, + Py) = 48W
b) P = P,+P, = 50W

Mach dign gbm 1 nguén E = 150V, r = 2Q , mit &n Db
cbng suft dinh mic P = 180W vd mét bin trd Ry méc nbi

ti€p nhau.

a) Khi Ry = 18Q thi dén séng binh thudng. Tim hiu dign
th€ dinh mic cia den.

b) M#c song song véi den D mpt den giéng n6. Tim Ry, 48 hai
den sér.g binh thudng.

c) Véi ngudn trén, c6 thé thép sing t6i da bao nhitu dén ging
nhu D. Hi¢u sufit cia ngudn khi d6 I bao nhidu ?

DS : a) 120V b) 8Q c) 10 don, 80%.



25.26

25.27

Nguén E = 30V, dién trd trong r dung d€ thip séng dbng

D& ck 3 don séng binh thudng, o6 th€ mic :

— hosic Dy nt D,) /Dy .
a) Tinh hitu di¢n th8 dinh mic mbi dén. Cho bi€t cich méc
nao cb lgi hon.

b) Mét trong hai cdch m#c trén, cOng sufit cia ngubn la
P = 60W. Tinh c4c gié tri dinh muc cia den va dién trd trong

cia ngudn. , ’ .
ps: a)U, = U, = 6VU; = 12V, cch 1

b) Céch 1 : Py = 60W = D, , D, : 6V — 6W
Dy: 12V — 24W;r = 6Q;
60W = D, , D, : 6V - 4W;

n

D, : 12V - 16W; r = 9Q.

Ngutn E = 24V,;r = 2Q diung 8 thip sing d6ng thdi ba den:
D,(6V — 3W), Dy(6V — 6W) , Dy(6V — 9W).

Céc dbn sang binh thudng nhd méc thém mot d1én trd R vio
mach.

a) V& t&t ci chc so 46 c6 th€ c6 va tinh R trong mbi so d6.
b) So 48 ndo o6 hidu suft }dn nhét ? Tinh hitu suit nay

DS : a) 4 ciach
b) (B, //Bz} ntPgntR; H = 0,6.
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25.28

Cho mach dign nhy hinh :
E = 28V =2Q,

den D, : 6V - 3W,

dn B, : 12V - IZW

den Pg: 12V - 3W ' .

R, Ia bign trd. Er [? Ry '
a) C6 -th& didu chinh bién trd A l B

"d€ ba dén sang binh thusng khong ? Vi sao ?

b)Mﬁcth&mR‘véomach Tim gid tri Ry , v;trivaglatr;

: R, & chc den sang binh thudng.

25.29

25.30

) Ba dén va dién trd R, c6 thé méc theo cach khic vao AB

'8 chc ddn sang binh thudng. Tim R, , vi trf va gis tri R, .

So sénh higu suit cia hai cich méc.
ps: a) Khongb) R, /D, ,R, = 8Q,R, =
¢) (RyntD)) /D, // Dy, R, = 12Q, R, = 7,15Q.

Nguén E = 48V,r = 3Q dugc ding 4& thip sdng binh thudng
céc den giong nhau, trén mdi dén c6 ghi 6V — 3W.

‘Hdi c6 bao nhidu cfich mic dén ? Csch mfc ndo b 8 den

nhiéu nhét, ? Cach méc nao cb cdng sufit tiéu hao trong ngudn
nh6 nhdt ? Tinh gi4 tri nhd nhit nay.

DS : 7 cch - 16 nhénh, mbi nhanh 4 den
- 4 nhénh, mdi nhéanh 7 den - 12W.

Ngusn E = 36V,r = 4Q dugc ding d8 thdp séng 36 den
giong nhau, mdi den 3V — 3W.

- a) C6 bao nhibu cich méc a8 cdng suat tidu thy mdi den bing
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nhau ?
b) Tim cich méc d€ cic den séng binh thutng




25.31

25.32

25.33

- Nguén E

c¢) Tim cach m#c dé cdng suit tidu thy mbi den 16n nhit.
Tinh cdng suit l6n nhit nay va higu sudt ngudn khi dé.
| DS : a) 9 cich b) khong
c) 6 nhanh; 2.204W; 42,86%

Ngubn dign E = 12V, r = 2Q . Mach ngodi la cic den loai
3V — 3W miéc hén tap.

Xac dinh s8 den va cach méc den d€ ching sdng binh thudng.
DS : 6 den : 3 day, mbi day 2 den

£ = 24V,r = 1,5Q dugc dung d8 thdp sang binh
thutng 12 déen 3V — 3W cung v6i 6 den 6V — 6W.

a) Tim cach mic den.
b) Tinh cOng suat va hnéu sufit cia nguﬁn '
DS : a) 6 cach
b) 96W, 75% holic 288W, 25%.

Cé 12 ngudn, mbi nguén E, = 1,5V,r, = 3Q.

Céc ngudn méc thanh bd ngubn d6i xlmg 1'65 ndi véi dién trd
R = 6Q.

a) Timcachmic ngudn dé cdng suat tieu thy cia R l6n nhit.
Tinh cdng sufit nay. '

b) Tim cich méc d€ cong suit titu hao cia m&i ngudn nhd
nhit. Tinh cdng suéit nay.

DS : a) 2 hang hosc 3 hang 2,16W
-b) 12 hang ; 0,0012W.
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25.34

25.35

25.36

286

Céc ngdén‘giﬁng nhau, mdi nguén E, = L,6V,r, = 1,6Q
méc thank b d6i xing thép sing binh thudng dén 12V—-18W.
a) Tim céch méc nguén o
b) Céch mic nho c6 s8 ngubn it nhat. Tinh cdng sufit va higu
sufit mdi ngubn hic d6. ,
DS : &) 64 ngubn thanh 2 hing
hotic 48 ngubn - 3 hang
b) 0,76W : 50%.

Cé N = 760 ngubn dign gidbng nhau, mbi nguén E = 1,5V,
= 0,6Q ghép thanh b) gébm m day song song, mdi diy n
ngu&n n61 tigp.

Mach ngoai la dign trd R = 1Q .

Tinh m, n 48 :

a) Cong sufit tidu thy mach ngoai 16n nhat.
Tinh cdbng suéit nay.

b) Cong sust tidu thy mach ngoai khong nhé hon 36W.
. DS: a)m = 6, n =10, P, = 5626W
b) n = 6; 5 ; 10; 12; 15; 20.
m = 12; 10; 6; 5; 4; 3.

C6 mdt 86 ngudn, mbi ngubn e = 4,5V, r = 3Q .
a) Phi mic néi tidp bao nhidu nguén 48 thAp séng binh thudng

~ hai dn logi 120V — 60W méac song song.

b) Diing 60 nguén trén mic thanh b), mach ngoai Ia day dén
p=126.10"%Qm,l.= 2m;S = 0,Imm>

Tim 80 d6 méc ngudn dé dong dien qua day lon hon 1A.




25.37

25.38

25.39

DS : a) 80 _
b) S6 hang m = 6,5, 4, 3, 2, 1.
Méi hang n = 10, 12, 16, 20, 30, 60.

Cén t3i thidu bao nhidu nguén 6V — 1Q dé méc thanh b va
thép séng binh thudng béng déen 6V — 24W.
Néu cich méc bd nguén nay.

DS : 3 ngubn ndi tidp.

B ngudn gdm m day, mbi day 5 acquy loai 2V — 0,8Q |
Mach ngodi 1a béng den 2V -~ 25W va dign trd R mic song
song.

Tim gia trj nhénhﬁtcuamvéglétnRtUdngﬂngdédén
sdng binh thuting.

ps:m =T R = 4/3Q

Cé 32 pin gibng nhau, mdi pin e = 1,6Q,r, = 1,5Q méc

thanh b va thip sdng binh th\tbng 12 d&n logi 1,5V — 0,75W
méc néi tidp.

Tim so d6 méc bd ngubn. _
DS : 2 day, mbi day 16 pin.

25.40

Cénacquy (e = 8V,r, = 2Q) mic thanh y diy song song,

mbi day x cii n6i tidp. -

a) Mach ngoai 1a R = 2Q néi ti&p véi dén 12V — 24W. Tinh

86 acquy it nhét vA cich méc d8 ddn sdng binh thudng.

b) Mach ngoai 1a cdc den 4V — 4W, b) acquy méc nhu chu a.

Tim o8 ddn t6i da va cich m#c d8 ching sing binh thudng.
DS : a) 4 acquy ndi tiép ‘

b) 2 day 4 den.

25.41

ca-fmm s§ den 8V — 3W va mot 6 ngubn e = 4V,
= 1R :

a) Cho 8 den, tim s8 ngudn it nh&t vA cich méc dén, nguén

dé den - &ng binh thubng.
Céch nao c6 1gi nhSt ?

b) Cho 15 nguén, tim s8 dén nhidu nhat vh cich méc den
ngufn 48 dén séng binh thudng.
Céch nawo c6 lgi nhét ?
Ds : a) 1 day 6 ngubn va 2 day den
hogc 2 day 3 ngufn va 4 day 2 dén,
hi¢u sudt nhu nhau.

el  b) 1day 15 ngubn va 2 day 10 den

2542

hoc 5 ddy 3 ngun va 10 day 2 den,
higu sufit nhu nhau.

Cac ngu&n 12V. - 2Q méc thanh b, dung d8 thép séng binh

- thudng. 6 dén 30V — 30W.
Néeu Gic céch mﬁc nguﬁn va den.

25.43

- Céch nao st dyng it ngubn nhit ?

Céch ndo ¢ hidu sufit cao nhit ?

Nguén cong suit khéng di P = 12kW, dién trd trong

~ o= 29 eung cip:dign cho mdt s3 den gidng nhau 120V -

50W mic song song, di¢n tré dudng day tai la 4Q

" a) 85 dbti I bao nhidu d8 cdng sufit tidu thy mbi den chénh

loch khong- qué 4% cbng sufit djnh mc.

,,:'-h) V6i 58 aéntnén sufit dxen dOngcua nguﬁn thay d8i trong
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DS : a) 84 dén 88

b) 336,4V = E z 3336V




* e

2544 o TR ’§|iz:~1i>‘6NG?‘7mf;N TRONG CAC MOI TRUONG
Dang mpt acquy lin lugt thip sing cho hai den B, » Dy b o :
- cing cdng suiit djinh muc. . T A= TOM TKT GIAQ KHOA

Khi dung déen Dv oﬁng suit cla acquy BP = 6W L Dbng di?n tre kim loai
Khi dung dén D, cbng suiit acquy la Py = W
Trong cé hai truting hgp dén déu séing binh thuing. : i »m&entmnghmmhdongch“ﬁnd”‘w -

1 : ron ty d
a) Tim ocbng sufit dinh mic mbi den. hudng cia cdc Slectrén ty do.

b) Tim cdng suét 16n nhit ma acquy c6 th8 cﬁng'cﬁp'cho mach _ - 1L Dong dign trong chét di¢n phan
ngoai. SR , 1. Ban chift'ciia ddng dign trong chét dign phan
*- DS : W » : o
s :; Z’;W - | Dong dién trong chit dign phan la dong
, ~ e ‘ . |chuy8n dbi c6 hu6ng cia :

25.45* : V | . = cc ion dwong theo chibu dign trutng
Cho mach dién nhu hinh : . ' | "= che ion &n ngugc chibu dign trubng
vé : _L . : - )
rp =1 =0. T B | 2 Binh wkt Faraddy (Faraday)

Khi khdng c6 ngudn E, - []R’  1 d m = 1 A4,
(R, song song Ry) ‘cong R, Ry ‘ F n
sut nguén E, la 55W.

: nguyén tif lugng cla chét dugc gidi phéng & dipn cye

‘A
Con khi khéng c6 ngubn : s s
E, ( R, song song Ry ) thi cbng sufit nguﬁn E21é176W | n : héa trj cia chat 6
Biét R, = 2R, ,R; = 3R, . ‘ i o dwnzluolfghoahoc _
| , ' ’ ) It = q : dién lugng truyén qua binh dién phan
Héi khi c6 cA hai ngudn thi cOng suit nhipt trén todn mach ;,t . sb('lF dlen’ dng yén q

la bao nhigu ? cong suiit cia mdy phét 1a bao nhidu ?
. w107

So sanh gia trj hai cdng sufit nay va gidi thich tai sao ching B F,,=,Q,65.100/kg = 96500C/g )

béng nhau (hoc khac nhau). _ S B | L Dong di¢n trong chit bén diin

DS : 99W; 110W; c6 mdt mdy thu. : ‘ : _ _
' : 1. Bin chdt cia dong din trong chét bin din

- Chiit bén din tinh kniét :
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Dong dién trong chét bén dn tinh khlét 1a dong chuyén
doi c6 hudng déng thoi cua :
- Céc electrém ty do

. }duditécdungcﬁadientrubn
— Céc 18 trng
-~ Chét ban dén logi n :

-

Trong bén din logi n :
— Blectron I hat mang dign co bén (chd yéu)
— L5 tréng la hat mang dién khong cd bén

— Chit bén dén logi p :

Trong b4n din loai p :
— L trdng la hat mang dién co bén
- Electrbn} la hat mang dién khodng co bén.

2. Dyng cy ban dan

— Diot bén dan : .
p n. ' ‘
' Diot bén déin c6 tinh chat din dién
+l>|_ wu tign theo chidu &r p sang n.
~ Trandito : R '
\lnpnl {p- n—p),

Khi trandito’ hoat ddng (cyc géc chung)
Ie=1Ig
Vi R kha 1dn ta o6 :

| URc> >Ugg
(tac dung khugch dai)
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- | Bai todn 26

| Tinh céc dai ligng c6 liém quan

dén chuyén djng c6 hudng cia
‘&lectrén ty do trong kim loai.

— Dign tich truyén qua céc tiét dign clia day din trong thdi gian
At » )

{

= nSVv.At. e

: mét dp électrdn ty do

, : vln tdc trung binh cia électron ty do
'S : dién tich cla tigt dién day din
e dolén cia dién tich nguyén to.

—Snyracécdmlﬁqngkhécoéhénquan

n
v

' .‘amrgpmm;.

26.F

292

Ching tb ring mat dd alectron ty do cia mpt kim logi c6 bisu
thue :

- N, : 80 Avogadrd -
n : héa trj cia kim loai
D : khéi lugng riéng cia kim loai.
A : nguyén t¥ lugng cia kim loai

GIAI

m : khéi lugng kim loai
bat V : th8 tich khoi kim loai
N : s8 dlectrdon ty do chia trong kh6i kim loai

vii




A

M&t‘d@r_cﬁa électron ty do trong kim loq.lc() bidu thic :

N
Thita nhin mdi nguyén t& kim loai giai phé‘ngy n électron ty do
ta cb : )
N=n.Na.-li’-
Do d6 :
n°=n'N"m
AV
Nhung : % = D (kh8i lugng ridng cta kim logi)
Vay :
1%__‘Na.nD
A
26.2

Mot day din biing déng, duong kinh ti€t dign A d = 1mm, o6
dong dieén cudng dd I = 2A chay qua. Cho biét mét 49 8lectron
ty do la n, = 8,45.10% alectron/m® , hiy tinh vin t6c trung|

GIAI
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At

binh cia céc dlectron trong chuyén dong c6 hudng ciia ching.| - |

Xét khoang thai gian At . Trong khodng thdi gian nay cic électron

ty do truyﬁfl qua tist dign § dugccinda trong hinh try déy S va dutng
"cao As = v At

Suy ra dign tich truyén qua ti€t dign S trong khodng thdi gian

"Aq = Ne = nV.e = nOS._\;.Aé.e
Do 46, eddng dd dong dién 1a :

I=ég = n°S;.e

At
‘Vé.ry':
7 = I _ _4

n,Se nnodze

4.2
314.845.10% . 107¢ . 1,6.107°

= 1,7.10 *m/s = 0,17mm/s

‘o BAI TAP LuYEN:?TéP‘ )
-,'_263

- -Mst. dﬁy nhém cb nguyén 0 khéi la 27 va khoi lugng riéng
2 'if’glel:r&3 didn tré sufit 3,44.1078Qm . Bigt nhom c6 héa tri

3 va thita nhan mdi nguyén t nhom giai phéng 3 électron ty
do, hdy tinh mat do electrdon ty do cta nhom.

ps:m, = 1,8. 10" electron/m’

26.4> : : ' T - ) : .

. Db Iuu d9ng u cla cde lectrén ty do trong mdt kim loai duge
dinh nghia nhy sau :
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= uE
(v vin t8c trung binh cla cic alectrén tu' do;
E: 46 16n cudng dp ditn trudng trong kim loai)

Hay thiét lap biu thic cia 4 theo cac dai lugng sau.

n, : mit 4 cia électrén ty do -

e : dién tich nguyén to

1 : chiéu dai cia day din kim loai

S : dign tich cia tigt dign day kim loai
R : dign trd cia day.

26.5

Dbng c6 nguyén ti khdi 63,5, kh61 lugng rieng 89g/cm vi
dién trd susit 1,6.107%Qm . Hay tinh :

a) Mat db electron ty do cia dbng (coi m51 nguyén i d&ng
giai phong 1 électron ty do).

b) D) lru dong cia slectron ty do bén trong kim logi d8ng.

ps:  a) 846.10% slectron/m®
b) 4,6.1073SH

Bai toan 27

Khdo sit hién tqu::g dién phin

- Ap ‘dyng cbng thic ctia dinh fuat Faraday d8 tinh kh6i hrgng _

chat dugc gidi phong § dign cyc két hgp véi djinh lugt Avogaded

va phuong trinh trang thél d€ tinh th& tich, néu la chﬁt khi.

~ C6 thé khao sét co ché ctia hign tugmg dien phin dé suy ra
khéi ugng vi thé tich ciia chét dugc gidi phéng & andt theo

- khéi lugng va thé tich chﬁt dugk.' gxéx phéng & catdt.

- 295,

- =... | Dien. pbﬁndnng d)chHQSO‘ vdi cac dign cyc blaﬁn, ta thu

i

K&?hqpvaio&sgthdccﬂacécdmh luat vﬁdbngdlﬁn khong

dﬂidéth::chi&atfnhmﬁn

JBMTAPMW

27—

=~ | Mot tﬁn kim' loai duqc dem ma niken bing phuong phép dign

C phan. )
thhﬁudhycualdpmkentr'entﬁmhmhmsaukhidlen
phan 30 phut,

' Biét dign tich b8 mit kim loai 12 40cm? cubng ) dong dién
‘qu& binh dipn phan 14 2A, niken c6 kh61 lugng riéng
=89 . 10% kg/m® , A=58n=2

Coi by niken bém déu len mat tdm kim logi.
GIAI

: Kh&lmzmkenbémvéotﬁmkxmlogltmngthmgmﬁdlén
phﬁnlh

. m=L1A7q
. o “ IR F ) n
" Chiu day 10p ma dupe tinb nh
| T F.nSD
4= _58.2.180

. 965.107.2:40.107*.89.10°
-2~ 0,03.107%m = 0,03mm :

jdﬂ&kbﬂhid:ﬁvﬁbxnaeécdxen cye.

'l‘[nhthétﬁchkhithu du;sc&mbxdxencuc(bdxéu kign chusin)
néu dbngdi&nquabmh dnénph&neéc&tbngdgl = BA trong
thoi gian t = 32 phit 10 gidy.




GIAT
Khéi Iugng hidrd thu duge & catot 1a :

A
.m1=~1—‘.—1.I.t
F n1
=1 1 5 19030 = 0,1g
96500 1

Hidrd tao nén & catdt ton tai duéi dang phan t& khi H, .

mol khi hidrd (2g) & didu kien chufin o6 thé tich Ia 22400cm?®

Vay thé tich khi hidrd thu dugce 1a :

v, = Oél .22400 = 1120cm®

"Kh8i lugng 6xi thu duge & andt :

m, = It

SR
T EP

=1 16 5 1930 = 08g .
96500 2

Thé tich khi oxi thu duge I :

v, = %8 92400 = 560cm?
32

e BAI TAP LUYEN TAP
27.3

Mot

Khi dién phan dung dich mudi &n trong nuéc, ngudi ta thu

- duge khi hidrd tei catdt. Khi thu duge c6 th8tich V=11t &

nhigt 40 t = 27°C , 4p sufit p = latm.

Tinh dlén lugng 4a chuyén qua ‘binh d1en phan.
DS : 7840C

274

- 27.5
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" Higu dign th &
cla nha méy la 56m*h (& dibu kign chugn).

" Ia binh dign phan dung djch

' BigtampekﬁAchO;GAampe,
kéAzchiO,4A,RA=0,era't 16n.

Mot nha méy'dlt‘mg phuong phdp dién phan 48 sin xuﬁtludm '
hai cyc binh dign phén la 2V va sin lugng

’I‘inhcﬁngsuﬁtdténcdnthxétchosénxuﬁ'tvﬁgﬁth&nhcua
1m® hidrd n&u gl.ﬁtlén dién néing la 1000d/kWh

bs : 268kW,; 47864

Cho mach dign nhu hinh.
Bd ngudn gbm n pin méc néi

tiép, mbi pin cb :

e = 1,5V,r, = 0,60Q
Mach ngoai _

R, = 2Q, R, = 90,

R, = 40, den Ry: 3V—-3W, Ry

AgNO; c6 duong cyc tan.

Tim :
a/ Cubng d@ dong dien qua binh dién phan va dién trd binh

dién phan.

~ b/ S6 pin va cdng suilt mbi pin

¢/ 86 chi tréfl von k& hai ddu bd ngubn
d/ Kh6i lugng bac duge gidi phéng & catbt sau 16 phiit 5 gify
dien phan. .

'elBesséngcuadénRs ?

Ds: a) 02A 209
. b) 5,09W
 ¢) 6V d/ 0216g
e) t8i hon binh thudng.
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27.7

- CuBO, v6i cac dien cyc bhng

‘dung djch CuSO, o6 céc -

Cho mach dign nhy hinh :
E=9V,r=05Q,

B la binh dipn pban dung djch

déng. ’

D 1a den 6V7 - 9W, Rb la bign

tro. £ | i
a)CovjtriR, = 12Q thiden

sdng binh thudng. Tinh khdi lugng déng bdm vao catdt binh
dién phén trong 1 phiit, cong suft tidu thy 8 mach ngom vit
cdng sufit cia ngubn. \ .

b)Tirv;tntréncﬁaconchgyC neudlchuyénCsangtrﬁ:

thi df sing cia dén va lugng d8ng bam vao catbt trong 1 phlit _‘

thay d8i the nao ?
DS : a) 39,8 (mg); 16W; 18W b) tang, giﬁm

Cho mach dign nhu hinh:

E, = 6V, E, = 3V, RO R
r, =1, = 0,50 —0—)
dén Rl : 2V— l,5w A R, | R‘ o

den R, : 4V - 3W,
R’3 1a dien tlﬁ, - A
R, la binh dign phan '

C, l C‘;Ca '
dién cyc bing déng, ty ; N v

Biét cic den sang binh thudng.

E, I M Ez L i
{ '__{; *—T—‘ l———-— b B

R, =3Q, Ry = R, = 4Q,

~ phan dung dich CuSO, ©6
céc dipn cyc bing déng.
‘Bi#it sau 16 phit 6 giay dign

a) Tinh khlSl hwng déng duqc gidi phéng & catbt binh dion

phan trong thii gian 16 phit 5 giay va diQn ‘nAng binh titu
thy trong thoi gian trén. _

b) Tinh Ry va R,

¢) Tinh ditn tichtxén m6ibéntun61v(nN o

DS : a) 0,72g ; 8,685 kJ
b) 89 Q; 169 Q

0 Q = 1,2.10°5;
Q = -66.107°C
Q = 54.10°°C .
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Cho m@ch dien nhy hinh
E =136V, r = IQ

R, =0,R; Ia binh dign

phan, khéi lugng déng duge
giai phéng & catdt 1a 0,48g.
Tinh :
a) Ct_xbngi("lbb dbong dign qua binh dién phan.
b) Dign tH8binh dién phan.
c) 88-¢hi clia ampe k8.
d) Cdg sufit tibu thy & mach ngoai.
bS : 8) 1,64;b) 40 0) 3,75A,d) 40,6W.
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Xét khoang thoi gian At .
Chuyén ddng ngugc chiéu cia electron va 1§ trong trong thoi
gian At tao mot dign higng truyén qua tigt dign thing S Ia :

. : P
Suy ra cudng dp dong dién qua chat ban dén :

=249 = [np;p+nn.;n]Se;

Aq = np; +nn;nlseAt

At
Mat khac, theo dinh luat Om ta lai c6 :
R=Y-___ U _
1 [np.vp+nn.anSe
Suy ra :
p.t = LS
S

_ [np.vp+nn.anSe
 D&i v6i chiit ban din tinh khidt ta c6 mit ) dlectron va mét
do 16 trong bing nhau, do 46 :
- U
- (;p+;n)ne

Nhung :
U
1

Yo T 4y 3 Vp T Uy,

Vay ta c6 :

Bal tofn 28

Khio sit chit bin d#n-Cong dung
|cia @6t bén din va trandito.

~ Thyc hi¢n tinh toén céc dai lugng (mét d9, vAn t8c trung
binh, dién trd sufit,... ) tuong ty nhyv véi cdc kim logi. ~

-Déy:
e D6i v0i bén din tinh khigt : o6 hai logi hat mang ditn
méit d0 nhu nhau :

o D6i v6i bén din cb tap chft : mat ) hat mang dién ban
du khong déng k& so v8i mit dd hat mang didn do tap
chét. '
— Didt ban dAn o6 tdc dyng chinh lwu (chiéu p — n) ; trandito
¢6 thc dung khudch dai.

"o BAI TAP THi DY

-

28.1

Trong chift ban dAn tinh Khi6t, do heu dong s, , 1, clia Slectrén]
ty do va 16 tréng duge x4c dinh bdi '

Vo =B vy = ﬂp.E

| B : 4 I6n cla cudng dp dién trudng dat vao chét bén dén)

Hay thigt 1ap biéu thic cia dign trd susit chit bén din theo
Pn VA Hy

-

GIAT

Gid st ditn truong £ dat vao.chat bén dén duge tao bi hibu
dien th& U gi®ta hai dfu cia canh c6 49 dai I ’
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28.2

'khong o6 dién trudng ngodi. Gida hai mat cia 16p ti€p xic,
ngudi ta do duge higu dign th& 0,4V.

a) Giai thich hign tugng.
b) Tinh d) 18n cia cudng A dlen trudng tao ra bén trong 16p)

Mot diot ban din o6 16p ti€p xdc p — n day 10 %cm . Khil

ti€p xic nay.

GIAI
a) Gidi thich hidn tuong :

~ Do chuyén dpng nhigt, cic hat mang dién od bén cia hal bén,

dAn khéc logi khuéch tin qua mit ti€p xic.
Do d6, o6 sy thp trung céc dlectrdn & ben bén din p sit mit
ti8p xtic vh ob sy tap trung cdc 16 tréng & ben ban dfn n sit mit tigp
xic ndy.

Hién tugng #4i két hop xay ra va tao thanh hai 16p ion khéc dfu.
Hai l6p ion ndy ngiin cin sy khu&ch tdn ti€p va tao mdt dién trudng
8n dinh trong 16p ti€p xdc.

+ + 4+ +
++ + +
++ + 4+
++ 4+ 4+

g

{m

lop tiép xic

b) Cung dp dign trudng :

-

Ta ¢6 : E=U=_04.
| . d 1078
e = 4.10°V/m.

PR o S L R A e ST R R e

28.3*

o BA! TAP-LUYEN TAP _ . .

Hay khio sat I thuySt sy bign thibn ditn trd sut cia mpt ’

~ chét ban dAn c6 tap chat.

28.4*

28.6

Xéthaitmbnghqp:
..a).Tap chit logi n
b) Tap chét loai p.

Hay gibi thich nguyén thc xéc djnh logi ban dfn (p hay n)
bhng céch d\xa vio hidu ing Hon (Hall).

MOtdibtbénd&noéldptlépxucp—nvéndactuyénv A
nhu sau.

A IA)
600 -500 400 -300 -200 -100 _U(vin)
<1123
-2 e 3
-3 +
-4-
(mA)

a) Giai thich ¥ nghia vat if cia mbi doan dac tuyén. )
b) Hitu dign th& dat vao dibt thay d6i dot nght tir —200V
thanh +1,5V.
Tim cubng dd dong dién trudc va sau

T ‘ DS : b) —1mA; +1 ,BA.

" Hay v& 56 d6 mach khusch dai don gidn ding trandito. Giai

thich tdc dyng khugch dai.




. - 'PHAN BA

DIEN TU |

§13. TU TRUONG CUA DONG PIEN

A- TOM TAT GIAO KHOA

I. Dinh lut Bio—Xava—Laplaxd (Biot—Savart—Laplace) *

. Phén t& Al ciia day din o6 dong dign I chay qua, gy ra tai difm
M trong khdng gian mpt tit trudng ma vectd cim dng tir AB o6

— Phuong : vudng goc v6i mt phing chda Al va M.

— Chiéu : litn h¢ véi chifu
dong dign theo quy thc csi dinh ‘ :

. ‘ 4B
(Quay cho céi dinh 6c ti&n
theo chiéu ddng dién thi chiéu

quay cua.dinh 8c theo chiéu cia
vects cAm ing t).

— D9 lén : tinh theo cdng
thdc sau.

r: khoadng céch. tir trung diém cta Al d&n M v
@: gbc tao bdi Al va phuong néi trung dlém cia Al d6n M

: hhng o6 tir; w, = 4. 1077(s).

305

" laen  duge dang o8 tinh - cAm

"jndu han @i cic  difm  cdch

" lrong%hung déy trén

I.r li trli«‘ing tao béi cic dong dlen

» 1. Tlrtmung cua dong dién trong day dén thang dai vé6 han

~ Trong hinh 2 dang cic dudn

cAm dng cla t¥ trudng tao bﬁ
dong dign tmng day din thing
dai v0 han, -

— Chi8u cia dudng cAm dng x4d
dinh béi quy thc cdi vgn dinh &

Vecto cAm ung tir B tai M

co :
— Diém dat : diém dang xét

~ Phuong : ti€p tdyé’n- vdi _
dudng cAm ing qua didm dang xét

y ~ Chiéu : theo chibu ciia dubng

cAm ung
— Dp l6n : tinh bdi cong thic :
— I : ampe (A)
B =y ——=210"1 R : mét (m)
2eR R B : tesla (T)

‘ Trong tmﬂ: :e, “cong. thiic

§og wr tao b3 doug dién thing

dong dign 1dogn R rdl nhd s0
vol  chi€u dai cia -diy dén.

2. Tir trudng cla ding dign

— Trong hinh la- dang
cic dudng chm dng cla ti
trudng tao bdi-dong dién
trong khung day tron.

— Chiéu cia dutng cadm Ung xédc dmh bdi quy téc cdi viin dinh éc.
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' .Sm6i don vi chidu dai)

&B’ Tir trudng trong ng day 14 &7 tridmg dbu. Vectd chm dng tir
B e

* Vecto cam ng t B tai tam khung day.c6 :

— Diém dit : tam cia khung
— Phuwong : vubng géc v6i mat phing vong day
-~ Chiéu : chibu cua dudng caAm Ung
- *— Pp lén : tinh theo cdng thic sau :

I : ampe (A) .

B=gu, L =2¢.10".1 R : mét (m)
2R R B : tesla (T)
3. TU trudmg ciia dong dign trong 8ng diy dal
— Trong hinh|

la deng chc dudng
cdm ung cda td
trudng tgo bdi dong
dién trong 8ng day,
“dad.

— Chiéu cda
dudng cAm dng xdc
dinh bdi fuy thc bl
véin nit chal.

— Phuong : song song véi tryc 6ng day
— Chibu : chiéu cha dudng cAm dng
— DP9 lén : tinh theo cdng thic sau

' N _ -7 I : ampe (A)
B =to- 71 = tom 10 "nl B : tesla (T)

(N : s8 vong day ; [ : chibu dai 6ng day ; n : o6 vdng day chol

HIL Sy chéng chét t& trudng
T\ trubng tfng hop :

B=8+8+.+8 = 38
i 1

B- HUONG PAN GlAI TOAN

'Bal todn 29

Xic dinph cim dmg ti¥ tao bdi

dong dién.

-—Apd\mgcécké'tquévétt‘r,tru&ngct’lanhﬁngdbngdiendac

bige. v
~ Ap dyng phép xéc dinh vecto téng 8€ xéc djnh t¥ trudng téng
| bop teo b3i nhibu dong dign.

— D ¢ céc didm sau :.

. ® K&t hgp ép dyng cic cdng thic hinh hoc va legng

gibe khi tinh 4 16n cAm ung tix
'+ @ C6 thé 4p dung b& ding thizc Cosi 48 gidi quybt vén
48 cye trj.

e BAI TAP THi DY

29.1 _
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Dong dign thing cudng 40 I = 0,5A dat trong khong khi.
a) Tinh chim \ing tif tai M cich dong dign dcm.

b) Cam dng tir tai N biing 107 ®T. Tnh khoang cich t¥ N d&n
dbng dien. :

| . GHdl
@) Cém ing ti¥ tai M |
Cam ung tir tai M c6 d0 I6n :




=92.107 L _ 105 _ by " | .
By 2.10 . 2.1077. 92 = 025.1075T | o : GIAT

Iy 4.1072 -
Xéc dinh B
b) Khodng cich _ o T Ou -
PSR . . o Trén hinh, cacdaydandatwonggocvmmtphénghmhve
- Cam dng tu N du : ‘ ’
) '8 £ tal 1 gc tinh bai g : ' , cétmatphﬁnghinhvetaxolvaOz '
By = 2. 1077, 1 _ o o - D#u chém bidu dién chléu dong dién, cho biét dong dién hudng
N : ‘ tir mat phing hinh vé di ra.
Khoéng céch t¥ N dén dong dign : ' B Ta c6 :
= 2.10_7 . _I.— =9 10___7 . 0.5 = o’lm - lwm ) OIM + 02M = 0102 (M la trung dlém 0102)
By - 1078 Cém tng bt do céc dong dign I , I gy nén & M o6 db lén :
20.2 - | | | | |
. . . } _ o -7 I _ -5,
Hai day dhn thing dai v han D, , D, dat song song tron, Bug = Bay = 210 ©.00 o = 09610
khéng khi cich nhau khoéng d = 10cm, c6 dong dign cin . . ,
chiful, = I, = I = 2,4A di qua. ' - Vectd cam tng tir tai M 1a : By = 1M+—§2M«
Tinh cam li’ng ti tai : : Dung quy thc van dinh 8c ta bigt duge E)lM , §2M vubng gbc véi |
a) M céch D; va D, khoéng R = 5cm. 0,0, va nguge chidu véi nhau.
b) N cich Dy : Ry = 20cm , chch Dy : Ry = 10cm ,Dod(,-BM=»o '
c)Pcich D, : R, = 8cm , cich D, : Ry = 6cm
: b) Xac dmh BN

GIAI
phia 02) ) -
A » o |  Cam ting tit do chc dong I, I, goy ra & N ¢6 d lén :
P b . -
¥ N ' . 7 I o -
L7 Bar ; = ‘ . o By = 21077, L = 02410757
. . ’ E‘M \\\ . B}l 7 lN ] OIN
o, o | B’Qﬁa | ) g1
e« SRR /11, L . By = 210772 = 0,48107°T
I, I N . - 4 o O,N
B




Chiéu gm . ]'3' duge xfc djnh theo quy the vin dinh 8¢ nhu

hinh ﬁlN va §2N cu'ng chiéu nhau.

-

Tei P : O,P% + O,P% =

293

BN = B1N + By = 0,7'2.10'5T | L
¢) Xéc dinh B,

0,0% (AO,0,P vubng tai P).

Ta ob :
7 1 s,
Bp = 21077 .1 = 0,6.1075T
, o,p
7 I .
Byp = 2.1077. 2 = 081075
. 0,P .
Vects cim dng tI tgi P I : By = B,p + Bp

Vay : Bp = VB, + B = 1075T

Hai day din thing dai v0 han dit song song trong khong khf
-cdch nhau khodng d = 6cm, o6 chc dong dign I, = 1A,

I, = 2A diqua, I, va I, ngugc chiéu nhau. Dinh vj trf nhﬂng
diém c6 cAm dng tt tdng hgp bling 0. :

GIAI
By -
L . L
L ®D----me ©®
O, 02
Bou

3

hay

Go:Mlidaémc&eémﬂngmm’ngthbhngldmng
’ By = B+ By T o
tmngdéﬁ ,-B’mlavectdcémti‘ngtt‘rdoll,lngyn&na“
Theodé ta suy ra :

+ By, By

+BoldnB1M = Byy

ngtfq!c chidu nhau .

Ip

21077,

21077 :
: oM o,M

Trén hinh v8, I, va I, nhm vudng géc v6i mat phing hinh va,
cht mit phﬁng ndy 50, va O,, L, c6 chidu huéng ra mit phiing hinh
vé, I, huéng vio mat phéng nay.

Dang quy t4c van dinh &c, ta thly a8 Byy, By théa diéu kign
trén, M phél nAnm trén O,0,, ngoai khodng 0,0, , vé phia dong I; v _

I, < I, 8y O,M < O,M).

1 :
" Tach: L = —12 :
» : OM  OM .
Tlmyon = OOM+0,0, = O)M +d
1o 2
oM OM+6

Ta tinh duge : O,M = 6cm

Tmng':lt:hbng gian, tap hop céc diém M 1a dudng thing (A) nim-
trong mit: phﬁng chia 2 day dan, cé.ch dong I, 6cm va céch dbng

I 12cm.
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; | Hai day dn thing dai dat song song, cich nhau khoéng 2a ' B w 1‘3’ nguge h'guk nh;a .
, .. |/trong khbng khi, c6 céc dong dign I; = I = I cing chibu : L 2 © e _l 'u.'
777+ |- di qua. Mpt phing P-vubng géc véi hai day va cht hai day tail -  By=B;-By=0
N Al,A2OlhtnmgdlémAlA:3 Tmctqade()xnhmtmng, ' - e ’
co mit phing P vh vudng goc véi A, A, i b) Xée dinh By
" a) Xéc dinh vects chm : Tei M_=
' | ungtx téng hop tai O. L ,24 ' Q 1
= | b) Xac dinh vectd cAm : » B, = B, = 2107 ==
| dng tu téng hop tai M l /x : :
trén Ox vdi OM = x. alo.d. s e <2107, 1
o ’ ) + x
¢) Xéc djnh vj tri diém | : ' *
M trén Ox o6 chm tng .4 _ B, 1AM, B, lA,M,hlnhbmhhhnhoohaicanhﬁl,ﬁz
t cg;l dai. Tinh gid trj R : 12 hinh' thoi '
cuc dai nay. . '
d) Pat mot day din thu -  Goe By, B',) = A,MA, (gbc o6 canh tuong dng vudng goc).
ba c6 dong Ig di qua, song song véi hai day trén va di qua O - ,
Xéc dinh chibu va dp 16n I d8 cAm ng ti tdng hop tai M,| - » goc (B, B) = E(§1:§z) = AMO =
) trén Ox bhng khong, M, la diém cf toa ) OM, = a. | | -
atdr T : Tacs: B =2.B . .cosa =2.B, :1‘1’:[
Vectd cam ung téng hgp do I, , I, gy nén : ‘ 3
| B=2.2.1o"’.l.L"l
B =8 +8, | '
. f . o _ ~1 1. | |
trongdéﬁl,§2lhcémﬂngtﬁdotﬁngdbngdiengaynéntai - B =4.10
diém ta dang xét. : " a o :
M v1g6c~(1§’,~, ia’) = AIMO, B, 1 AMnenB L OM

Chon mt phing hinh vé lam mjt phing P. ) :
7 - Vay vectd cAm dng t téng hgp B tai M 06 phuong song song

@ Xéc dinh B,
AjAy , o chiéu h?t A2 dén A1 ,j& 16n :

o Tacs: B, =B, =2107.1 -
LB a , : B =4.107 —l—l—“
R a? +x%

313 » 314




c) Xbc dinh vi tr{ diém M dé By, cuc dai

Ta tim x d8 cAm ung tif tdng hgp B tai M c6 gia trj cyc dai.
Bat déng thic Cosi : .

a®+x° 2 2.a. |x|.
Dods:B < 4.1077. 12l _ 5 1p7 I
2a|x| a

Dédu bang xay ra khi a = |x| .

Vay, trén Ox, diém M o6 tpa dp x = *a s8 c6 cAm ung ti¥ cye
dai, gia trj cyc dai nay I : '

B=210".1
a

'd) Xde dinh dong dien I

Khi c6 dong I, vectd cdm dng - .
¢t tong hop tai M, I : | . "'\ .
= co My 3
B, M
B=8+8,+8, =0 “ i/-’
Ny . . Sy : N
-3 IIE R \'\
B, +8; = 0 o 5
By, va B nguge chiéu, cing @ --nene- é """" ©
do I6n. : ° 42

Trong cau trén, ta da biét ﬁlz ¢ phuong song rsong AlA2 , chidu
tir Ay dn A,. Do d6, By 86 c6 phuong vudng g6 OM, , chibu tir
A, dén A,

Theo quy thc vin dinh 8¢, dong I phai c6 chibu ngugc chiéu 1,1,

315

R

29.5

29.6

29.7

ji6

By = By,

| 2.16"’._1_3_ = 41077 L.Ix]
OMI . ' gz +:xg

C : 1 B
Khix = OM, = athi By = 21077, 3 = 210771
. ] : a a

Vay 1, nguge chibu I, I, , cubng 40 Iy = 1

s BAlI TAP LUYEN TAP

Dong diexi c6 cudng 40 I = ZA'chay .ct‘mg chiég qua hai day »
dén thing chép lai.

“Tinh cBm-tng tir do hai d&y ghy nén tai noi cich ching Sem.
ps : 1,6.1075T

Cupn dby tron bén kinh R = 5cm (g6m n = 100 vdng day
quén néi ti€p cAch dign véi nhau) dit trong khong khi c6 dong
dien 1 qua ‘méi vong day, ti trudng & thm vdng diy I
B = 5107 Tim L ‘

ps: 1 =~ 04A

Mot 6ng day thing (x6lendit) chidu dai 20cm, dudng kinh 2cm.
Mot day dén c6 vd boc cich dign dai 300m duge quén déu
' theo chifu dai 8ng. Ong day khong c6 16i va dit trong khong
khi. Cutng 46 dong dién di qua day dén I 0,5A. Tim cAm dng
tit trong &ng day. .
ps : 0,015T.
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\

Mot day din dudng kinh tiét dign d = 0,5mm dugc boc bling
mot 1p cich dign mdng va quin thanh mot ng day (xdlendit).

- Céc vong cla 8ng dy dugc quéin sit nhau. Cho dong dipn c6

. cudng 4 I = 0,4A di qua Ong day. Tinh cAm ing tir trong

29.9

29.10

29.11

Ong day. :
o bs : 0,001T

Hai dong dign thing dai v0 han, I, = 10A, I, = 30A vubng
goc nhau trong khong khi. Khoang cich ngén nhét gida ching
la 4cm. Tinh cAm \ng ti tai dim cdch mbi dong dien 2cm.

ps: B = V10.107*T = 316.1074T

ai day d4n thdng song song dai v6 han a4t cdch nhau

I, = I = 1,26A. X4c djnh vecto cAm ung tir tai M cich

mbi day R = 25cm trong trudng hgp hai dong dign :

a) Cung chiéu o '

b) Ngugc chiéu.

ps: o) B/00, ;B = 1,92. 1077
B 100,;B = 05610

Vi 0,,0, 1a tm cAc dudng cAm Ung qua M.

Hai day d4n thdng song song dai vo hah dat cdch nhau
d = 8cm trong khong khi. Dong dign chay trong hai day la
I, = 10A, I, = 20A va ngugc chidu nhau. Tim cim Ung tu tai

a) O céch mbi day 4cm
b) M cich mbi day Scm.

ps : @) B = 16.107°T b) By, ~ 9,9.107°7.

H
d = l4cm trong khong khi. Dong dién chay trong day
I

29.12

Vong day tron o6 R = 3,14cm c6 dong dign I = 0,87A =
Ve .

" X2 A di qua va dat song song v6i dudng cAm dng cia mit tx
2 X } - . . .

 truting déu o6 B, = 107°T. Xac dinh F tai tam O vong day.

ps: B = 210°°T, a = (B, B) = 60°

29.13 | : »
Hai vong ddy tron bdn kinh R = 10cm ¢6 tdm t.rﬁng_ .
nhau djt vuéng géc nhay. Cudng 4¢ trong hai ddy
I, =1, =1 =V2A Tim B tai tdm O cia bai vong déy.

ps: B = 1256107, « = (B,B) = 45°.

20.14 _ e 5
B&n day dAn thdng dai dat song ?\.\ /.’f
song, tiét dign ngang ABCD tao RN

" thanh hinh vudng canh a = 20cm: ; % :
Trong mdi day c6 dong I = 2A % . /./ \.\ ;
qua theo chidu nhu hinh. Tinh % %
tai tam hinh vubng. DG)/- -------- \@ C
A e
ps : B huéng @&n AB, L AB,B = 810 °T.
- 29.15
Hai dAy din thing dai vd han dat trong
1 khong khi vudng géc nhau (cich dign véi
nhau) va nkm trong cing m{t mit ?hing.
) M Cudng d¢ dong dién qua hai ddy
yl---- - 1 I1=2A, 1, = 10A '
i ‘ . ! ’l » 3 3
—N > a) XAc djnh cim ung ti gay bdi haj ding
° * diém tai M trong mat phing cia hai dong
dién, c6 toa 46 (x, y) nhu hinh, vdi
'x = Bem, y = dem.
" b) Xéc dinh vj tri nhing diém o6 vectd cAm dng ti gly bdi
hai dong dién bang khéng.
ps: a)B = 3107°T. ' _
b) Nhing diém thubc dudng thing y = 0,2x
318




29.16

Hai day ‘dén thing dai v0 han dat song song trong khong khf
cdch ‘nhau, khodng d = 6cm c6 cdc dong I, = 1A,
I, = 4A di qua. Dinh vj trf nhing diém c6 cAm ng ti 6ng

" hop biing 0. Xét 2 truomg hgp :

- 29.17

a) I;, I;.cung chidu

ps: a) Dudng thing céch day 1 : 1,%m , day 2 : 4,8cm
b) Dudng thdng céch day 1 : 2cm , day 2 : 8cm.

Diy din mdnh, thdng dai c6 dong I = 10A di qua dit

~ vudng géc véi dudng cAm dng td cia t¥ trudng déu cé

29.18

29.19

B, = 5.10"5T. Tim nhtng diém c6 cAm iing ti¥ téng hgp bing
khong. ' )
ps : Trén dudng thing A song song véi day
chch diy 4cm, A trong mit phing chia day
va vubng géc vii ﬁo " ’

Ba day din thing song song dai :
phing,hai day liégn tiég céclgxl :lxila:o d:;nn :ﬂ :g(igmh? ct?aﬁg ggt
L =1, = T, I; = 21 Day I nhm ngodi I, , I, vA dong I
nguge chidu I, , I, Tim vj tri M c6 cim dng tir t6ng hop bling
khong. . : T
Ds : M trén dudng thdng song song 3 day, trong
khodng day 1 va 2, cdich day gitta 2cm.

Ba dong dién thing song son
nhu hinh : , g x

Lo U L

(

7 Tim trén truc Oyx vudng géc v6i mit phing '(:/hﬁ’a 3 day nhing
di8m c6 B = 0. S
ps:OM = *aV3/3

29.20 *- ,
. Mbt day din rdt dai duge ghp lai & gia thanh
E géc vudng nhu hinh. Trong dy dén o6 dong dign
NE I = 20A &i qua. X4c dinh vects cam ung t& B-
do day gfy ra tai A cach O doan a = 2cm, trén
| dudng kéo dai clia mdt canh dily nhu hinh v&.
0 _
ps: B = 107*T, B hutng ra truec,
vubng géc mat phdng hinh vé.

(HUONG DAN: Ap dung dinh luat Bio—Xava—Laplaxo ta ching minh
dugc tit trudng do doan day din thdng gy nén tai
mdt difm trén tryc cia day la bing khong. Phén cdon

lai, ta ding tinh d6i xdng d& tinh to4n ti€p.)

-——— ~- e

2921%

‘Mot hinh thoi lam bing dy dén dbng chét,

tit dien déu dugc néi véi mot nguén dign & A

xa qua hai day din dai nhu hinh.
a)XéCdinhcémdngt&BtgitamOcﬁahinh c b
thoi. '

b) Xéc dinh huéng cia B néu nhanh ACB bin

déng, nhénh ADB bang nhdom : B

ps : b) B huéng ra truée, vudng géc
mat phing hinh v&.

2922 * :

Mot hinh lap phuong lam bing day dén dfng chat, ti€t dién

" d6u, hai dinh d5i dign cla hinh hop duge ndi véi mot ngudn
dien & xa bing hai day-dén dii c6 phuong qua thm hinh lap
phuong. Tinh cim dng t¥ & tam hinh 14p phuong.

4
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- 29.23 * )
Ngudi ta mic vao hai. dlém ' : , .
bt ki cia mét vdong day din ’ f
hai day dfin thing di huéng |
_ theo phuong bén kinh cia
.vong day. Hai d8u cia hai T

day din thdng duge ndi vao '
‘ngubn dign & xa. Tinh cim o <
ing tx & tam vong day.

29. 24 *
Day dén thﬁng dai vo han
c6 mdt doan uén hinh nia
duong tron bén kinh R nhu
hinh. X4c dinh B & tam O
cia nita dutmg tron.

ps: B vudng géc v6i mit phing day, hltdng ra sau mat phing
hinh ve, .

29 .25 *
Tim vectd cam dng t & mdt diém trén truc cia mdt dong
dign tron, cich tdm dong dién doan x. Cuding d6 dong dien I
I ban kinh Ia R.

I.R?

DS:B = po.-——;———z—s_l_.z.
2(R" + x)

(HUONG DAN : Ap dung dinh lut Bi6 —Xava—Laplaxd)
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§14. LUC ‘\ig

o~

A - TGM Tih* GIA0O KHOA

I Lgc 4 the dyng Ien mt doan dfly c6 dong aign «m trong ti¥
tniﬂngdﬁl -
- Lyc tir F do b trudng dbu
tdc dyng lén doan da;y thing I o6
dong dign I 14 lyc b :

— Diém dat : trung diém
dogn day

- Phu’dng : vubng'gbc v8i
mat phing ¢, B)

]

" — Chibu : xAc dinh b quy tic ban tay tréi.
(Xoe ban tay tréi cho cic dudng cim tdng it hu6ng vio ldng ban

ftay va sao cho dong dien chay tif of tay d&n ngén tay; chifu cia ngbén

céi chodi ra 90 1a chiéu lyc i)

- Do lon : tinh' theo cdng thie

F = Blsina | e = (B, D)

1L Lyfc tidng tﬁc til giita hai diy dén thing song song c6 dong

|dién chay qua o -

Do lon ciia lyc téc dung 1én mdt doan day diin c6 chiéu dai [ :

' LI
L ;o210 "._ldE.z

F=-‘u°'znd

| d : khodng cach gida hai ddong dién
¥ 14 e huit néu hai dong dign cing chidu

F 'l dfy néu hai dong dien ngupe chibu




lll Luc til tdc dljng I¢én khung ddy c6 dong dign

. Mbmen cia nghu lye & : - o B - HUdN(. DAN GlAl TOAN
_ M = IBS.sina : —
L , _ Bai toén 30 e - —
B B S : dign tich khung day | Xac dinh lvc tir tic dyng Ién
a = (n, B) o mdt doan ddy dién thing.
CHU ¥: . , -—Apdungdmh{uatvélctl‘rtécd len 4 thin
® n hudng ra khdi mit Béc eda khung ' 06 dong dién cha u: ung len m dﬁy dlen g
e Mit Bic cia khung 13 mat mé khj nhin vio d6 ta thiy ding y q
di¢n chay nguge chifu kim déng hé. — Thiét lap phuong trinh dong lyc hoc :
IV. Lyc til tic dung lén dién tich chuyén dfng : ‘ Z #
— Suy ra céic phudng trinh dai s8 va thyc hign tinh todn.

cAm ung ti B thing ding; B = 0,5T. Ngutsi ta treo mdt dayj|
dn thing chibu dai / = 5cm, khéi lugng m = 5g nim ngan§

| \Fl‘ — '
: /(&):é/ oBAlTéPTHifiU_
B 7 : ‘ ‘
r 301
ol

l Gita hai cye ¢ cia mdt nam chm c6 mit ti¥ trudng déu. Vecto
7

trong t trudng bhing hai day dAn ménh nhe. Tim géc lee
a cia diy treo (so v6i phuong thing diing) khi cho dong dip

thc tir ¥ tac dung lén di¢n tich chuyén dong (lyc Lorenxd) cb
1= 2A di qua day Cho: g = lOm/s

—~ Diém dat : dién tich -

—Phwang.vubnggocvdimatph&ng(v,ﬁ) s

— Chidu : xéc djnh bdi quy thc ban tay tréi.’ '

(M ban tay trai cho cAc dudng cAm ing ti huéng vio long ban
ay v sao cho chidu ti o8 tay dén ngén tay la chiéu chuyén dong clia
l;lat mang dién;

Chi6u ngén céi choal ra 90° :
o La chibu Iyc tit ¥ tac dung len dign tich (+) ,
e La chifu nguge véi lye tu ¥ tac dung lén dign tich (-))

— Pp lon : tinh theo cdng thdc sau :
= |q}vB .sina [a = (;7, ﬁ)]

2 o T,
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* Céce lye tac dung len doan day { c6 dong dién 1 di qua g6m ch:

>

— Trong lyc P thing ding hu6ng xubng; P = mg.

- Lye tit F ndm ngang (xéc dinh theo quy thc ban tay tréi) ;
- F=1.1.B

- 'chrcAnng T céa ‘day huéng doc theo dy.

Khi doan day ! cAn bing, day treo hgp v6i phuong thing ding

goc a . . ‘
| B+F+7T =
Hop Iyc B+ F tryc d6i véi T .

Ta o6 : tge = £ = 1B
’ P mg

tge = 200505 _ |
0,005.10

Vay :
= 45° .

30.2 . —
' Thanh kim loai CD chiu
dai ! = 20cm khéi lugng
m = 100g dat vudng géc vdi
hai thanh ray song song
nim ngang vA n6i véi nguén
dign nhu hinh. He théng dat
trong td trudng déu

huéng thing ding tu trén

B c,
/. /
A D%
xubng; B = 0,27T.

He o6 ma sét gita CD va ray k = 0,1. B3 qua dién trd cAc
thanh ray, dién trd tai ndi ti€p xic va dong dién cim tng
trong mach. -
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a) Bxé’tthanhCDtmqtsangtréxvdxgxatha = 3m/s®
djnh chiéu va d) 16n dong dign I qua CD.

'b)NanghmdﬁuA,Bcuamyléndﬁmth;;vdmatngahg»

géca = 80° . Tim huéng va gia t6c chuyén dpng cia thanh
bi6t thanh bt ddu chuyén dong khong vén t6c ddu.

_ GIA1
" @) Dong dign qua CD 18- W
' Céc lyc tac dung 18n thanh CD: ’

~ Trong Iyc B, thing ding
huéng xuéng {
- Lucdinhdiﬁcﬁéray,
vubng géc véi ray.
—Ll,rchti"‘> vubnggocvdlﬁ
va CD. 7
— Lyc ma sit F ms

, huéng doc theo ray, nguge chibu chuyén dong.

~ Thanh CD trugt sang trdi nén lyc ti Fes huéng sang tréi. Theo
quy tAc ban tay trdi, dong di¢n I qua thanh 88 c6 chidu t¥ D dén C.

Theo djnh lupt II Niuton ta cf :
P+N+F+F, = ma | -
 Chigu phuong trinh 1én hudng chuyén, dong :
F~-F_ . = ma 2)

Chi¢u phuong trinh Ién phuong thing ding :
-P+N =0

> Fp, =kN=kP=

¥.1.B - kmg = ma

I = m(a + kg) _
‘ lB

kmg
@

Suy ra : 10A



b éia toc chuyén dpng
Theo djnh luat II Niuton :
B+N+F+F =ma)
Chigu (1) Ién Oy :

N-P, -F =0.

N =P +F = mgeosa + (1 B)sina = —‘/251-0,2 N)

D 16n Iyc ma sét trugt : F_, = kN = 0,06v3 + 0,02 )
Ta c6 : P, = mgsina = 0,5 (N)
(IIB)cosa = 0,2V3 (N)

fl-

F

X
ViP, > F_+ F_ . nén thanh CD sé trugt doc theo ray di xubng,
Iyc ma sét }a ma s4t trugt huéng doc theo ray di len.
Chigu (1) en Ox : P, —F, - F, ., = ma
- mgsina — I/ Beosa — k(mgcosa + I /Bsina)

a
m . o
g = 05— 0,2vV3 — 0,1(0,5V3 + 0,2)
0,1
a= 0,47m/s2 : :

(& c6 huéng theo chidu cia Ox).
30.3

Mot vanh tron d6ng tinh bang kim loai, ban kinh R, khéi lugng
m mang dign tich duong Q phan b8 déu; Dit vanh tron néi
trén lén mot mat phing ngang khdng ma sit, mit phiing nhm
trong mt tir trudng déu B 6 phuong thing ding. Hdi khi
vanh quay d8u véi van t8c géc w quanh mbt tryc thing ding
di qua O thi sic cang trén vanh s& la bao nhidu ?
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Iugng dogn d6 T :

Xét mot doan nhé, AA
chiéu dai Al trén vanh, khéi

“m.Al

Am:.‘.___._;

1R

dign tich AQ = -4
_ 27R
MSi doan Al nhu vay s&
chju téc dung cia ba Iyc : sitc
cang tai hai dfu (A va A’) va
e tix ¥ huéng ra phia ngodi. Hyp lyc ciéa céc lyc néi trén I lyc
huéng tAm dat trén Al .

2Tsina ~ F = Am.w>.R2

Ta ¢6 :

V6i F = BIAI = B:4Q
S ot

\Luu)"x%ng":é-{: v = Rw vasina = &
e t o 2R

Ta tim ra dugc k&t qud : T = %{13 (QB + mw)

e BAI TAP LUYEN TAP

30.4
‘Doan day dén ! c6 dong dién I di qua dat trong tir trung déu’
B nhu céc hinh vé sau :

328



30.5

Doan day d&n va céc vectd duge vé nim trong mat phing hinh va.

8) B=002T,I=2A,l=5m,a = 30°. Tim F

b) B = 0,03T , = 10cm , F = 0,06N, 8 = 45° . Tim I
phuong, chiéu cia F . ' ’

c) g théing ding, I = 5A, [ = 10cm , F = 0,0IN. Tim B
B = 0,1=3A,1=15m,F =0 Tim B |
DS :

a) F hudng tit trén xubng, F = 0,00IN .
b) I = 28,3A , ¥ huéng Ién tren.

c) g huéng l1én trén, B = 0,02T

d) B hudng d it ki

. g 39 theo day, d% 16n bat ki,

Mpt day din c6 dong dien cha

4 . ay qua dat tron ) g

di;n nht}i\hmh._’l‘mng hinh (1), (2) day din vugmfgl;b;é? vf‘;uglna%

ghang h‘mlil vé. Trong hinh (3) day din song song v6i mat

p‘hémg hinh ve, Trong hinh (4), (5) ti trudng B vubng géc mat
hang 1{1h vé. Trong ting trudng hop, hay x4 dinhgoc s

cua lyc t tdc dung len day din » Ay 380 dinh hudng
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30.6

- dat trong tit trubng déu

Hai thanhraynhmh_gang mngsongvhcéchnhaul = 10cm
thAng ding, B = 0,1T . Mot thanh

_kim loai dat trén ray vubng géc voi ray. N&i ray vdi ngubn

30.8

MOt khung diy din hinh
vubng canh a = 10cm cé A
‘n = 200 vdng day. Khung .

‘duge treo thing ddng dudi

dign E = 12V, r = 1Q, dign tr8 thanh kim loai, ray va day
n6i R = 59 . Tim lyc ti téc dyng lén thanh kim loai.

- DS : 0,0215i.

Mot day din thing MN chiéu dai [, kh6i lugng ciia mot don
vi ddi ciia day 1a D = 0,04kg/m. Day duge treo bing hai diy
din nhe thing ding va dat trong ti¥ trudng dbu o6 B vubng
goc véi mbt phing chia MN va dy treo, B = 0,04T. Cho dong
dien I qua day.
' a) Dinh chiéu va 49 16n cia I @8 lyc
cing ciia cic day treo bing khong

b) Cho MN = 26cm, I = 16A c6 chiéu
td N d&n M. Tinh lyc chng cia mbi
day.

ps: a) T M d&n N; 10A
b) 0,13N.

mot dia eAn. Canh dudi cia

'khung nhm ngang trong tf

trudng d8u clia nam cham S SN
cht U va vubng gbc voi
dudng cAm dng nhu hinh.

Sau khi thist 1gp cAn bing

cho céc dia cAn, ngudi ta cho

dong dién cé cudng a6 :

I = 0,5A §ua khung nhu hinh. Bigt cim dng tY cia nam chdm




B = 0,002T. Hai phai thém hay bét 3 dia cAn bdn kia mbt
kh6i lugng bao nhitu d€ can thang bling ?

ps : Bét 2g

30.9

Thit 1ap thi nghxem nhu hinh bai trén, khung day gém 100
vong, canh a = Scm. Cho dong dién I = 6A chay qua khung
day, & dia cAn bén kia dit qua cAn m d8 cAn thang bing. Sau

d6 ngudi ta quay nam cham 180° d8 d8i chidu t¥ trudng thi
phai thém vido dia cAn ben kia 200g can mdéi trd lai thing
bang. Tinh cAm ung t¥ clia nam cham.

DS @ 0,04T.

30.10*
Mot day din 12 nida dudng trdn bdn kinh 10cm cé ddong
I = 5A di qua. Day dt trong mat phing vudng-gée voi B cia
mt tY trudng déu, B = 0,1T. Tim lyc t¥ F thc dyng 1&n day.

ps : F = 0,IN.

30.11* :
Mpt day din c6 dong dign chay qua nim trong mit phing
vudng gbéc voi vectd cm tng ti cla mdt ti trudng déu.
Ching minh riing lyc tic dyng 18n mdt doan day nhm giita
hai di€m cf dinh khbng phy thubc viio hinh dang cia dogn
day dé. .

30.12*

Doan day d&n AB c6 chiéu dai ! = 20cm khéi lugng m = 10g
dugc treo nim ngang trong mot tit trudng d8u cé vecto chm
Ung ti thing ding. Hai day treo thﬁng ding, ménh va nhe,
chifu dai mbi day I = 40cm.

Cho ddong dién I = 2A qua day AB, AB bj dfy lech sang mot

- b2n va o6 vi trf cAn bling khi day treo léch géc a = 30° .

Tinh 4 16n cAm dng t¥ B va vin toc AB & vj trf cAn bhng.
"Bb qua moi ma sit v lyc cén clia mbéi trudng.

bs : 0,14T 1,1m/s.

S TR L - S T e
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30.13*

Mot thanh d&n dléu dige treo nhm ngang trén bhai day din
nhe tbéng ding.

* Thanh dit trong mdt ti trudng d8u, vectd chm ng £ thing
ding’ huﬂngxuﬁng va o6 40 16n B = 1T.

Thanh ¢6 chiéu dai ! = 0,2m, kh6i lugng m = IOg, dAydﬁn

" o6 chifu dai J; = O,Im .
'Mécviocécdlémglﬁcécdaydﬁnmmtuc IWFd\toc

- -

30.14*

~ tich. G&n t6i higu dién th€ U = 100V. | :

* Cho ty phéng dign. Coi ring qué trinh phéng dign xéy ra trong
_thdi gian riit nghn, thanh chuak;pﬁhvitrlcﬁnbhngmhchi
nhan duge theo phuong ngang mét dong lugng p p nao d6. Tinh
van t8c thanh khi rvi v;trlcanbhngvhgéclech cyc dai cta
day khoi vi.tri cin bing.

~

ps : 02m/s ; 12°

“Trong hinh  vé, AB I .

mbt thanh kim loai chiéu A -

dai ! = 10cm c6 dong ] - .

d:enl-5Adxqua AB ll

nhm trong tir trudng déu ‘ ; ¥
.=-0,03T dudng sic

nhu Kﬁlh vé. Hay cho ‘

bi6t phuong hudng va 4p S,

16n clia Iyc tir dat Jen AB L Up

g8 bi&n thidn nhu thé . -

ndo khi thanh quay di
180° tix vj tri ban ddu theo hai cich :

 a) AB quay trong mat phing cia hinh vé.
b AB quay trong mat phiing vudng géc véi hinh ve.
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DS : of Htrdng lén trén theo phuong vubng gc véi hinh vg,
d6 16n gidm t¥ 0,015N xufng 0; sau &6 huéng
xubng dudi theo phuong vudng goc véi hlnh vé-dd
16n tang tix O len’ 0,0156N. o

-'b) B9 l6n khbng déi 0,015N; huéng 1én trén vubng
g6c v6i hinh vé sau d6 d6i thanh huéng xubng dudi.



30.15*

- Mot vong kim lom c6 kh6i llwng m, tich ditn Q ph&n b6 déu,

Isn khong trugt trén mot mit phing nhm ngang céch dien v

khong ma sit. Dat hg théng trén vao mét ving tif trudmg déu,

céw'rectdcanﬁd’ngtdﬁvu&nggocvﬁnmatphéngcmvbng

kim loai thi lyc nén ciia vdng lén mit phing nhm ngang giim
di mot nia. Xdc dinh vin t6c cia vong kim loax

Ds;v=.l£g_.
2QB

Bai toan 31

Xac dinh lyc twong tic gidm cdc day
din thing song song c6 dong dién

chay qua

— Ap dung céc két qu v8 Iyc tudng téc ti gxﬂa hai day dfn
théng, song song, c6 dong dién chay qua

— K&t hgp voi phép xdc djnh vects tdng lyc trong trudng hgp
o6 nhidu dong dién thing song song.

e BAI TAP THi DY

31.1 :
Day din thing dai c6 dong I, = 15A di qua it trong khong
khi
a) Tinh cdm t!ng tir tai diém cAch day 15cm
b) Tinh lyc thc dung Ién 1 mét day cia dong I, = 10A dat :
song song, céch I; 15cm ; I, nguge chidu I,
eI
@ Cdm. ting tr : » :,+ *'2
Cam dng tit do I, gy nén tai [ l Z B
M céch I, doan R = 15em o6 giA L

I
tri: B = 2.10"’.-1% = 21078

b)L;:ctécdung'

Lye tﬂ' do I, téc d\,mg Ién dogn ! = 1m cda dong I, dat tai M,
songsongllcédold‘nié ‘ T

| g LI, E
. F = Ile 2107;21—210‘N

31.2 - -

' Ba day din théng, dai dat song

song. céch déu nhau, khodng "@,,
cfich gi®ta hai day I a = 4cm. SN
Ddng dign trong cic day o6 J/ |
_chiéu nhy hinh ( I;, I; hudng - \
vdo, I, huéng ra mit phing J .
hinh v8), I; = 10A, I, =1; = / .
= 20A. Tim lyc tu I tac dung B@’ - @C

................

Ién 1 mét dAy ciia dong I, i : I

GIAT

Lafc tir tdc dyng 1én dogn ! = Im
cia I,

, s _
— do I, Fy; = 2.10 7._1&.1 = 107°N
' a

S 5 A
~ do I Fy =21077 187 = 107N
i a

Lyec tir tdng hgp téc dung len doan
10 I=1m cia dong I, :

> -
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- Fo = Fg
(Fy, Fop = 120°
F; = Fy = 107°N
nén > - - o
 Fp) = & Fyp = 60

e BAI TAP LUYEN TAP

31.3

314

Ba day dAn thing, dai dat song
song trong cing mét mit
pbing thing ding cé khoang a " a
cich a = 5cm nhu hinh. Day
mdt va ba duge gid cf dinh,
c6 dong I} = 2I; = 4A di

qua nhu hinh vé,

1 2 k3
Day hai ty do, c6 dong I, = 5A di qua.

Tim chiéu di chuyén ciia day hai va lyc tdc dyng lén 1 mét
day hai khi né bét ddu chuyén déng n&u I5 c6 chibu :

a) Di Ien,
b) Di xudng.
DS : a) Sang phai b) Sang tréi; F = 4 .107%,

‘ B6n.day dén thing dai vb han, nkm doc theo bdn canh cda
‘mit 1ang try ding, trong khong khi, c6 ti&t dign thing Ia hinh
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31.5

vubng cgnh a = 2cm. B6n day dn ciing o6 dong ditn I = 2A
chay qua, hai dong theo mft chibu vk hai dong theo chifu
- nguge lai. Héi phéi b8 tri cdc dong dign th€ ndo d€ lyc dien
t dat 12n mbi mét day 12 nhd nhét, tinh lyc nhd nhét néu
trén. : '

ps : Bén ddng dién xen ké nhau, F ~ 2,82.10 74N,

Qua ba dinh tam gisc d8u ABC dat ba day dfin théng dai vudng
goéc vii ABC, cb cac dong I = 5A cung chiéu di qua. Hbi cn
diat mpt dong dien thing dai ¢6 40 16n va hudng th& ndo, &
dau 48 he b6n dong dién & trang thii cAn bling.

DS : Dat dong I; = BA qua thm tam gidc, song

' song, nguge chibu véi dong 4idn & céc dinh.

Khdao siat khung ddy c6 dong dién

Bai toan 32

o
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dit trong t¥ trudng dén.

~ Ap dung két qua v mémen cta nglu lyc tir hay khao sht ridng
18 lyc t¥ tic dung [én mbi canh cia khung.
~ D& § chc difm sau :
B 3 Né&u khung day gém N vdng, 40 16n ofa Iyc t tic
dung tang N lén.
. Né’u‘\khung cdn chju tdc dyng cta céc-lyc khéc, khi
cin biing ta c6 phuong trinh :
o . " ZM =0
o ZM : téng cdc mdmen dai 8)

o Tﬁong tir trudng khong déu zi‘: # (.)’ ‘

Lyc tit c6 th€ lam khung vira tinh tién vira quay.



e BAI TAP THI DY
32.1

Khung day hinh ch nhét dién tich S = 26cm? gém N = 10
vong nbi ti€p o6 ddong I = 2A di qua mbi vdng. Khung day
dat thing ditng trong ti trudng déu cé B ndim ngang,
B = 0,3T. Tinh mdmen lyc dat I2n khung khi :

a) B song song v8i mat phing khung day.

b) B vudng gbc voi mat phing khung day.

) GIAI .
" Mémen lyc ti¥ dat Ién khung dugec tinh bsi cbng thic t8ng quét

"ws

= N.I.B.Ssina
trong 46 N la s§ vdong clia khung day
@) Trumg hop 1 : |
B song song vi mat phing khung : « = (B, n) = 90°

‘M = 10.2.0,3.25.10“ = 15.10 3Nm
b) Trudng hop 2 :
B vudng gbéc v6i mat phing khung :a = (B, n) =
(hoc 180%
‘ M=90

Kh\:ng dﬁy} 8 vi trf cin blng trong tit trudng.

32.2

Khung day hinh vudéng ABCD canh { = 4cm J

c6 dong I, = 20A di qua (nhu hinh), mpt A B
dong dién thing I, = 15A nkm trong mit
phing ABCD cich AD doan a = 2cm. Tfnh | 1"
Iyc tr téng hop do I, tdc dung lén khung. D c
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GIAI

Tt trudng do dong I, gay nén ‘ ‘ 7
tai cdc vi trf nhm trén canh khung A t
day c6 chi®u huéng vho mit phing ! M

] ) Ol-<3% ®B |

Lyc ti tic dyng 12n mdi canh ' e N
khung 'day ¢ chidu duge x4c dinh
theo quy thc ban tay trai.

Céc Iyc tit néi trén ndm trong
mit phiing khung day nén khong gay
nén momen lam quay khung [géc tao
bdi B va_phép tuyén khung - day
a=(B, n) 0].

Do tinh d8i xing nén cAm ung tit do I, ghy nén tai M va P bing
nhau, céc lyc tit F’l s F’3 téc dyng Ién céc canh AB va CD tryc d6i.

Céc Iyc tix ¥, F, téc dyng Ien céc canh BC v DA ngugc chisu
nhung khéc &) 16n.

Fy=1,.By.BC=1,.2.10 BC=210"7 112

2 2-DUN - 2 - ON a+l

F4.=IZ;BQ.:AD=12.2.10—7.A.A_D=2.10—7.Il'12.l
oQ - a

Lyc tir tdng hgp tic dung lén khung day :
s >
F=F+F+F+F,
¥ ciing chiéu véi ¥, , c6 45 I6n -

F=F-F,
’ -7 1 1
F =210 "Ll (==

172 (a a+l)
F‘—_-8105N

Né&u khong tic dung huc ngoél a8 gid khung day, khung day s&

'bj hit v& phia dong I, .
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32.3

32.4

32.5*

Khung day hinh ch@ nhit kich thuéc AB = a = 10cm,
BC = b = 5cm gbm N = 20 vdng nbi ti€p o6 thé quay quanh

canh AB thing ding. Khung c6 dong I = 1A @i qua mbi vdng -

day va dat trong t¥ trudng déu o6 ndm ngang,
(ﬁ, x-;) =30°, B = 0,5T. Tinh momen lyc t dat 1én khung.

ps : 2,510 2Nm

Mot day din bing d6ng, khdi lugng
riéng p , dién tich tigt dign thing S.
Day dugc uén thanh ba canh AB,
BC, CD ctia mdt hinh vudng canh a.

Khung 6 th& quay quanh mt tryc
nam ngang OO0’ di qua A, D va dat
trong mdt t trudng déu B thing
dding. Cho dong dién I di qua day,
day bj lech, mat phing day hgp véi phuong thing déng mot
géc a . Tinh a.

pS o = amtg(ﬂ_) :
208¢

Mot dign k& tr dieén, khung day c6 dién tich S = ax b =

= 40 x 30mm?, trén o6 qufn N = 100 vdong day déng dudng
kinh d = 0,Imm. Khung dugc treo nhts mot sgi day ma khi
day bj xoén mot géc a, = 1° thi xufit hign mot momen xoén
My, = 10"'Nm . Khung dugc dat trong tir trudng cia mit
nam ch8m vinh ciru duge b8 trf sao cho B luén vudng géc vii
tryc quay ctia khung va phép tuyén cta khung B = 0,1T. Cho
dong dign I = 0,1mA chay qua khung. Tinh géc quay o cia
khung va cdng sufit titu thy cia dién k& Bit dién trd suft
cha dbng lap = 1,7.1078Q . m

ps:12°; 3107 W .

339

32.6*
Khung dy hinh tam gisc ABC didn tich S o6 dong I &i qua.

Khung dat trong modt t¥ trudng déu 8B song song véi mot
canh khung dy. Tim mdmen M cia lye tit tdc dung lén khung.

ps : M = IBS.

Bal -toén 33 Chuyén déng va cfin bing cia
kim nam chim quay quanh mjt

tryc thing ding.

— Khi khdng c6 ti truong nao khéc, kim nam chAm nim yén
theo huéng Nam—Béc. Hudng SN cia kim nam chm trang
véi hudng ctia thinh phfin nhmngang.ﬁvm’:a})iatt‘r trudng.

— Khi o6 thém ti trudng ngodi (thudng I ti trudng cia ddng
dién), huéng SN ctia kim nam chm cAn bling triang v6i huéng
cia vectd cAm uUng ti tfng hop.

—.Géc quay ciia kim nam chm t vi trf cAn biing nay t6i vj trf
cAn bing khéc duge x4c dinh bing phép tinh lugng gidc.

e BAI TAP THi DV

33.1

Mgt véng d4y dédn, bédn kinh
R = 10cm nim trong mit phing

thing ddng. O tam vong day ta s N
dat mdt kim nam chdm nhd o6 - ---{-

th8 quay ty do quanh mdt tryc

thing ddng trén mot mit chia dp..

Ban dfiu kim nam chAm nim theo !
phuong Nam—B#c ciia t¥ trudng

Trai Dat, mt phdng vdng day song song vdi tryc kim.

a) Cho dong dién I = 4A qua diy, kim nam chim quay géc
a = 45° Tim cAm ung ti By cda tir trudng Tréi DAt tai noi
thi nghism. :

b) Khi dong diéen I, qua dy, @, = 60°. Tinh I,
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GIAI
a) Tir truong By ciia Trai Dét

Khi dong dign qua vong day, dong dign 88 gy
nén mit t trudng. Tai thm vong day, ti trudsng
dong dign vudng géc vdi mit phiing vong day.

T trudng téng hgp & tam vdng day gbm
ti trudng Tréi D4t va t¥ trudng dong dién.
B=38,+8
Kim nam chim sé quay v nbm theo phuong

cia B. Céc vecto biu dién trén hinh nkm trong mit phing nim ngang
di qua tAm vdng dAy (nhin ti¥ trén xubng). Theo hinh v&, ta c6 :

I

27 .1077. =
By Bp

Cam ung ti cia t¥ trudng Trai DAt 1a :

-1
By = 2210 1 _ 5510757
R. tga

b) Cuong do dong dign

Tuong ty chu a) ta ¢6 :

22,1077 1,
R.Bp

R . By, . tga,

Suyra: I}, = —=2 —2=8§9A
| 211077

tga, =

CHU Y :
Ta cing o6 thé tinh :

1
ﬁ=_1=.1,=1,___-=v/§1~6,9A
g 1
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33.2

33.3

334

33.5 -

342

Mot day din thing dit nhm ngang song song véi ﬁo cia Tréi
bst, B, = 2,5.10"°T. Du6i ddy 1a mdt kim nam chaom nhd

dat song song véi day céich dy R = 2cm. Kim c6 th§ quay
quanh tryc thing ddng.

Tim gbéc quay cta kim khi cho dong ditn I = 14A = %A
qua day. »
ps : 30°

Mot vdong day din tron bén kinh R = 10cm c6 dong I = 3,2A=
= —0 (A) di qua. Vong day dat thing ding song song véi §o

clia Tral bat, B, = 2.107°T.

Tal tAm vdng day, treo mit kim nam cham nhd. Tim géc quay
cia kim nam cham khi ngét dong I.

DS : 45°
Mot xolendit dai ! = 20 cm gbm N = 100 ydng nim ngang
trong khong khf, tryc 6ng vubng géc véi B, cia Trai DAt,

B, = 2.1075T.
Trong long 8ng c6 treo mHt kim nam cham, khi c6 dong 1
chay qua x6i8nbit, kim lgch géc a = 45°.

Tim I Cho 3:1— =~ 0,32.

psS : I =32 mA

Vong day dén tron dat thAng ding, song song vdi ﬁo cta Tréi
DAt. Tai tAm vong day treo mdt kim nam ch@m nhd. Khi cho

. dong I qua vdng day, kim quay géc @ = 30° Hdi phai quay

vong diy quanh tryc thing ding qua tdm mdt géc B bao nhidu
d8 kim nam ch&m lai nAm trong mit phing vong day.

ps : p = arcsin(tga) = 35°



Bai toan 34 Xdac dinh luc tir tic dung Ién.
dién tich chuyén déng.

— Ap dyng k&t qua v8 Iyc tix téc dung len dien tich chuy8n dong
(lyc Lorenxo)

— N&u khong o6 céc luc khéc téc dung, chuyén dong cia dien
tich Ia chuyén dong tron déu.

¢ BAI TAP THi DY
34.1

Hat_mang dign khdi Iugng m, dién tich q duge bén véi van
t8c v vio mpt tit trudng déu B. X4c dinh quy dao cia hat néu
goc a = (v, B) o6 che gid trj :

a) 0°
b) 90°
(B6 qua tdc dyng cda trong lyc 12n hat mang dign.)
GIAI
~a) Trwomg hop 1

Khia = (—_\’r, ﬁ) = 0°, Ifc t tdc dyng len hat mang ditn la :
F = |q].v.B.sina = 0
Hat mang dién s& chuyén dong thing déu v6i van t6c v ban dfu.

b) Trimg hop 2 1

Khi « = (v, B) = 90°,
Iyc t¥ co gig trj : |

F = |q}.v.Bsina = |q|.v.B.

Do ¥ L v nén hat s8
chuyén dpng tron déu trong
-

mit phing vudng géc véi B.

343

F déng vai trd hyc hu6ng tam :

~

F=ma=m.Y

Bén kinh qu§ dao :

R = mv? mv® —  mv

F  |q/.v.B |q|.B

34.2
" | Blectrén c6 v4n téc v di vio mot

dign trudng d6u B (E1 v). Cén

c6 mot t¥ truong B o6 hutng, 40 o E
16n nhu th€ ndo trong vang dign

trudng 48 tlectrdn vAn chuyén

dong thing ?

GIAI
Khi 8lectr6n chuyén d¢ng

thing, lyc tir va lyc dign trudng téc
dyng I2n électrdn s8 cAn biing nhau. 1 A

Hinh vé biéu dién E hutng - l -
xubng, lyc dipn i‘td tdc dung lén -
i 13

glectrdn (mang di¢n Am) s& huéng :

‘len, l\jé t I?t (nguge chibu i 2 88 1
| 5

hudng xuéng.

Electrén chuyén dong sang phai nén theo quy thc ban tay trdi
xéc dinh chibu lyc tI tic dung len hat mang dign &m, B phai huong
vudng géc véi v va B, c6 chibu hudng ra phia sau.

Boln: F, = F,
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bang dbng c6 chc canh h va a. Ddng dién
I di t¥ try6c ra sau, t¥ trudng déu
huéng sang phai. -

Y

Trong hinh la ti6t didn cia mot day din T
i
h

a) Xsc dinh vin t6c v cia chuyén dpng
c6 hudng cta electrén din, 40 I6n va
huéng cda Iyc tit F tdc dung Ién électron.

b) Cén dat mot hidu dien th& U bing bao nhidu va vio céc
canh nao ctia diy din 48 c6 mpt dign trudting E can bing voij
tdc dung cla tir trudng. -
Cho bist h = 2cm, a = O,icm, I = 50A , B = 2T, mét 4o
glectrén din n = 1,1.10%m™ 3

GIAI

a) Van téc — Luc tx
Ta c6 cdng thic tinh mat 4 dong dign :

= |q| . n.v=e.n.v

i=

I
S
Suy ra van téc cia chuyén ddng c6 hudng cia lectrén dén

v = I A= 50 = 1,42.10—4m/8
n.e.8 1110%.16.1071%0,2.107*

Do I huéng ra sau nén vén téc v cia chuyén dong c6 huéng ciia
glectron din hudng ra phia truéc mit phing hinh vé. Theo quy tic
ban tay trai 4p dung cho hat mang dién am, lyc tir I“‘?t tdc dung 1én

électron sé huéng xubng.

Db 16n : F, = e.v.Bsin90’

- » -
F, = 4,54.10" %N %/‘%‘p‘
. 3

o}
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/

') Higu dign ths

Higu dién th€ U cAn dit vdo day dfin phii tao nén mét dign
trutmg E va mot lyc dien F,, Fy o8 can bing voi Iye tr 7,

Do 11"'t hudng xubng nén Fd s& hudng len. “ ~

Do glectrbn mang dién Am nén E o8 huéng
xung. Ta phai dat mét higu dién thE U vao cfic
canh trén vi dudi cta day din, canh trén n&i véi F
cyc duong, canh dudi véi cyc Am ciia ngubn higu i
dign the U.

=y

o
ol

U=E.h=-9 h=2%t}h
e e
U = 57107 %
34.4

Sau khi dugc tang t8c bdi higu
dién thé U trong 6ng phdt, — x
électron dugc phéng ra theo huéng N

Ox 48 r6i sau d6 phai b&n tring "
vio diém M & céch O khoang d.

Hay tim dang quy dao cia &lectrdn

vi cudng d) cAm ing t B trong hai trudng hgp sau :

a) Tu trudng o6 phuong vudbng géc v6i mit phing cia hinh
vé.

b) T trudng c6 phuong song song véi OM.

(OM hgp v8i phuong Ox goc a ; dign tich lectron 1a —e, khéi

Q
*

lugng 1a m)
GIAI
a) Trudng hop 1 .
Van t8c cia e khi ra khodi 6ng phét xa :
v = V20e
m



Ta chiing minh duge lectrén vach quf dao tron ban kinh r sao
cho :

2
Bev = m¥-
r

Ngoai ra ta con cb : r.sinag = d
‘ 2
Supra: B = D=ne /2Um (Hinh a)
d e

b) Trudng hop 2
B oo phuong song song véi TM” M
Van tc v cia slectron tai O duge phan ra hai thanh phén :

— Thanh phén trén OM c6 d9 16n vcosa , thanh phén nay gay
ra chuyén déng thing déu trén OM

— Thanh phin vudng géc véi OM c6 @ 16n vsina , thanh phén
nay gay ra chuyén dong tron déu quay quanh truc OM.

Phdi hop hai chuyén dong thanh phén, ta dugec mdt quy dao hinh
x08n 8¢ cha électron quanh OM (Hinh b)

d

vcosa

Thii gian d e tdidugc M : t =

Trong thoi gian t néi trén e da quay dugc mét s vong quanh

OMvéichuki:T=@.
Be

Y

Tacé: t = KkT (k: s§ nguyen duong 1, 2, 3...)
d _ k. 2rm "

veosa Be

Tarnitradugc: B = k‘bu;osa vzum
' e

h %

o BAI TAP LUYEN TAP

34.5

34.6

348

Hat o chuyén dong trong tit trudng c6 cAm dng tt B = 1,2T
theo qéy dao trdn c6 bén kinh 0,45m. Hay tinh vAn t6c v, chu
ki quay T, ddng niing W cia hat trong tu trudng va hi¢u dién
th& U cfin thi&t 45 dung 48 tang t6c cho hat trude khi di vao
tif truding. Bit hat « 12 hat nhan nguyén ti heli c6 kh6i lugng
biing 4 14n kh&i lugng proton, c6 dign tich +2e, kh6i lugng
proton gdp 1840 l4n kh6i lugng électrén.

ps: v = 26.10""msT = 1,1.107 s
W = 22102 = 14MeV, U = 7.10%.

Blectron chuyén dong trong mdt ti truong déu c6 chm ung
t B. Tai thti dim ban déu 8lectrdn & difém O va van t6c cla
né vubng goc B. Tim khodng céch ti O d&n 8lectrdn tai thdi
di€m t. Kh&i lugng m, dign tich e va vAn t6c v cia 8lectron
coi nhu da biét.

~

. ) Ds:l = _zy.sin(——.t)




34.7 *

34.8 *

34.9 *

K

Trong 8ng phéng dign ti cia méy thu v tuyén truyén hinh,
electron thoét ra tir catst K duge tang t6c va thost khoi an6t
A v6i nang lagng W = 3 keV. Sau 46 dlectrén di vao tiy trudng
3 ciia mdt cudn day : B vubng géc véi phuong ban dfu cia
tlectron, B = 1,6.1073T va téc dung trong khodng chibu dai
{; = Scm. Sau khi ra khéi t¥ trudng, 8lectron chuyén dong
trong 8ng trong khodng iy = 30cm réi dap vio man huymh
quang.

Tinh 49 lgch x cda 8lectron trén man. Bigt 1eV = 1,6.1071%J
DS : x = 15,6cm

Higu ung Hall : dong dign 1 = 20A chay qua mot thanh dbng
c6 ti&t dign hinh chit nhat, chidu ngang a = 0,6mm chiéu cao
h = 10mm. Thanh déng duge dat vao mit tX trudng cd
B = 1T, B vubng gbc véi canh h va chibu dong dign. Khi nay,
gita hai mat trén vd duéi ciia thanh déng xuit hién mdt hidu

dign thE U = 3,1.107%v.

Gii thich hign tugng, tinh mat do slectron din trong d6ng va
vin tbc trung binh céa chuyén dpng c6 huéng cia chiing.

Ds : 8,1.10%m 3. 31.10 *m/s.

Méy phét di¢n tir thiy dpng (MHD). Ty phing dién tich mbi
bén la S, khodng céch gida hai ban Ia d duge dat trong modt

349

34.10 *

350

dong plasma din dign o6 dién trd sufit p. Plasma chiy v6i vAn
téc v khdng dBi song song hai ban.

Hg théng dugc dit trong t trudng o6 B song song hai ban
va vudng géc v. Hai ban tu nbi v6i mot dien trd R.

a) Gidi thich tai sao ty dién lai c6 tAc dung nhu mét ngudn
dién cung cip dong didn khong d6i cho R. _

Tinh cong suft tieu thu cda R.
b) Véi gid tri nao cia R, cbng sufit A cyc dai ? Tinh gis tri

" eye dai nay ?

(MHD : Magnetohydrodynamics).

Apdungs6:8 = Im%d = Im,B = 2T,p = 1072Q m,
v = 10600m/s.

ps: alP =

g )
 BR=po =10 ’Q; Py =

Mot _Slectron o6 vAn t6c v di vio mot bt trutmg dbu, B hop
véi v gbc a. |
a) Blectron chuyén ddng theo qui dao th& nao ? Tinh céc kich
thuéc ciia quy dao dé.
b) Tinh cdng cilia lyc ti tdc dung Ién &lectrén.
mvsina

eB

DS : a) Quy dao xodn &c, bdn kinh R =

budc xodn h = 3”3!’;933
e

b) 0.



§15. CAM UNG DIEN TU

34.11 * :
Hai hat nhé giéng nhau, c6 dign tich q va khéi lugng m, chuyé&n i
dong dbng thai t mpt diém theo phuong vudng gbc véi vectd A— TOM TAT GIAO KHOA
cam ung tix B trong mét t trudng déu. Hay bidu dién khoang
cich gitta hai hat theo thdi gian, n&u vén t6c ddu cia ching I. Tl thong
ciing chiu va bing v, va Vy. Bd qua tuong téc tinh dign gitta Tit thong @ qua dign tich S dat trong
hai hat dign. st trudng déu B duge tinh bdi :
. tesla (T
DS :r(t) = 2m (v2 - vl)sin—qli t. (v2 > vl) B : tesla (T) 2
34.12 * : ®: weber (Wb)
Mot electron dang bay véi van téc v thi lot vao mdt tir trudng [a = (ﬁ, 1-;) )
d@ucévectdcémﬁngtt‘tﬁvuﬁnggﬁcvﬁivectdvantﬁcv. on til
) n
a) Khéo sét chuyén dong cita Slectrdn néi trén, I1. Dinh lujt chm dng 0i _—
: . 3 idn ti
b) Ching minh riing viing tir trudng d8u trén o6 thé coi nhu Khi o6 sy bign thitn ti thong qua dién ; xf:ﬁt
la mot “guong phén xa” 8lectrdn, nghia Ia electrdn bay vao -~ | han bdi mot mach dién kin thi trong mac
ving ti trudng dudi mot “g6c t6i” bao nhitu thi bay ra khéi hién mét dong dign cAm dng.
vang tr v6i “géc phan xa” bély nhidu. Coi céc didu kidn 48 h ludt Lenxd) :
hign tugng x3y ra duge théa. 1I1. Chiéu cia dong di¢n cAm dng (dinh lvg
¢) Thiét 1ap méi tuong quan gida b8 day t6i thifu cga viing b chifu sao cho tit thong ma
t brubing v6i vén the cia electron va goc i d8 o6 hibn tugng Dong dign cim dng hong lai sy bi€n thien
phan xa. né sinh ra qua mach kzn’ ¢
» inh ra no.
DS : a) Phan xa, khic xa hay chuyén dong tron déu vai clia tI thong s
bén kinh R = % IV. Suit di¢gn djng cAm dng

1. Trudng hop t6ng quét
— Suft ditn dong cAm Ung trung binh :

-

— Sufit dign dong cAm ng tic ‘thtsi :
d¢ —_ N¢’

e= —-N.— =

dt

min

D dmin = (g (Lteind. G = g )
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2. Truo 6 4
Trudng hop mét doan day dén chuyén déng trong tr trudng déu

|E| = Blv.sina

, B cing L voi day)

1 #: chiéu dai ctia doan day dén
‘ v: vin _>cﬁadoanday
a = (B 9

B- HUONG DAN GIAI TOAN

Bai todn 35]

- Ap dung djnh lut Lenxo.

Xdc dinh chifu cia dong dién
cam g, '

— Cu thé :

® N&u |®| tang, dong dign cdm ing I tao t¥ trudmg B,
nguge chidu tit trudng ban ddu B B

Fes

o .
Ntﬁiu |®| gidm, dong dipn cam Ung I tao tit trudm B,
cing chidu v6i ti trudng ban ddu B, 0

* BAI TAP THi DY

35.1

Vong day s& ch
chiéu nao ? wén Ghng theo %—m

Cho he th&ng nhu hinh. Khi nam

chdm di Ién, don s
g dién cAm n %
trong vong day dn c6 chibu nhog f

* hitn mot dong dién cam ung I¢. :

GIAI

— T¥ trudng do nam cham sinh ra di qua
vong day sé tao nén mot tif thong qua vong day.

Khi nam cham ra xa vdng day, t trudng
do nam cham sinh ra tai vong day & o6 chm
dng tit B gidm dén. Tir thong d qua vong day -
c6 d6 16n gidm dén va trong vdng diy sé xufl

Do | @ | gidm nén Ig s8 ginh ra mjt &
trutng cam ung §C trong vdong day o6 chiéu
cing chifu vdi tit trudng B céa nam cham.

Theo quy thc cai vin dinh &c, ta suy ra dong dién cam ung Ig
c6 chidu nhu hinh.

— Dong dién chm ing I¢ khign vdng diy o téc dung nhu mdt
pam cham ma mat trén la mit Nam (S), mat dudi & mit Béc (N).

Vong dAy tuong téc tuf v8i nam cham va s& bj nam chém hit.
Vong day sé bj nhéc len cung chifu chuyén ddng cia nam cham.

35.2
Mbt thi nghiém dugc bS
tri nhu hinh. Hay xéc
dinh chidu dong dién
cam ng trong mach C
khi ta gidm gi tri cla
dien trd R trong mach
A (cho con chay cua
bi&n tré di xubng).

Gl

Trong mach A, ngubn dién E tao nén mot dong dign 1 di qua
doan day dén thing MN § st mach C. Dong dién 1 qua MN sinh ra
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khung day ra xa dong dién.
mot tir trutng va tit thong qua mach C. T¥ truong e) Bua &y

B do I sinh ra tai vi tri mach C o6 chiu huéng tix f) Giam cudng do dong ditn trong xblendit. )
miit phing hinh vé di ra.

Khi ta gidm R, cuding 49 dong dign trong mach
A ting. Cain dng tit B do I sinh ra tang, tir thong
| ® | qua mach C ciing ting. Trong mach C s&
xuflt hién mdt dong dien cAm ing Ic. Dong I, nay

- - -
o 2
T:T
@ Q

> .

o
@

o

Q

]

sinh ra mt tr trudng cAm dng ﬁc. Tai vj tri mach (<;>
C, B, o6 chidu nguge chibu véi B, { ' / J'} L,___4©l_ X
A ' B '
Do ﬁc trong mach C huéng vdo mat phing hinh vé nén theo ¥ ' &
quy tic vin dinh &c, ta suy ra dong dign cam ung I trong mach C a) b)
c6 chiéu thugn kim déng h8 nhu hinh. \
_— s B T :
e BAI TAP LUYEN TAP D ¢ i T Bv D, Cg
35.3 | > e AZ:Z (o
Mot nam chim duge dua lgi ' b( 1
. A B D C
gin mit vong day din nhu
hinh. Héi dong di¢n cdm ung S N d e) ED)
trong vong cé chidu nao ? —}---- --- )
Vong day sé di chuyén vé phia —
nao ?
‘ 35.5
35.4 Hai vong day din trdon cing ban
Dang dinh luit Lenxd x4c djnh chiéu dong dién cim tng trong kinh dat déng fm’rf, vudng goéc
khung day dén trong céc truting hgp sau : " nhau, cich dign véi n.hau. Vbng
mot o6 dong dign I di qua. Khi
a) Thanh nam cham roi dén gdn khung day, sau d6 di qua gidm 1, trong vong hai c6 dong
khung diy va roi ra xa khung day. dien a’;m ving khong ? I.%Su b,
- b) Con chay cta bién trd R di chuyén sang phai. hay xéc djnh chiéu dong di¢n cAm
' inh.
c) Ngit khéa K (ban dfu dang déng). dng trén bin

d) Khung day trong tit trudng ban diu hinh vudng, sau 46
duge kéo thanh hinh ch@ nhat ngay cang det di. ’
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Bai todn 36( | Tinh suit dién dpng va cuimg db dong dién
cam vng.

-Ap dyng cbng thic v8 sufit di¢n ddng cdm vng.

bigt I cdc dinh luat Om, d& tinh cudng 46 cia dong dién cim
Uing.

¢ BAI TAP THi DU

36.1 Vong day tron bén kinh r = 10cm, dign trd R = 0,2Q dat
nghiéng géc 30° véi
B,B = 0,02T nhu hinh.

. ‘ B
Xac dinh sufit dién

ddng cam vng, 46 16n . S

va chiéu dong dign ‘

* |cam dng trong vong

néu trong thdi gian

At = 0,01s, tif trudng:
a) Giam déu tir B xuéng dén khong.

b) Tang déu tir khong 1én B.
_ GIAI
bd l6n suﬁ't dién dong cam ving :
E=,A‘£'= A®BScos60”| _ 5 @,
At At 2 | At}

ar® [By—By| _ n.(0,1)° 0,02
2 At 2 0,01

—
—

= 0,0314V

357

- K&t hop voi chc cdng thitc vé dong dien khong d6i, drc

Cubing 40 dong dign cAm dng trong mach :

1 =£ = 0157A
R

a) Trudong hop 1

Bey //: By, £

Trong chu a) : B gidm nen tir thong P qua mach giam, dong dién
cam dng I tao nén tif trudng Bo ciing chiu véi tit trudng ngodi B

b) Truomg hop 2

Trong cdu b) : B tang, @ tang, dong Ic tao nén tU trubng -B.c

nguge chibu véi B |
Chiéu cia céc dong dién cAm dng duge vé trong hinh.

36.4;mng hinh v& oc 12 mdt thanh cich dign c6 thé quay
quanh tryc di quao
va vubng goc véi
mat phing cia
hinh vé. Tai d4u X
|c cia thanh 46

o6 ghn mot thanh

kim logi ménh ab; x
Cho biét ac = cb,
ab=oc=Rva

oo = 60°.
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Khi h@ néi trén quay déu quanh o véi vén t8c géc w (theo
chidu kim déng h6) ngudi ta dat vao hg mbt tir trudng déu,
vectd cim ung ti B o6 huéng vudng géc véi mat phéng
hinh vé& vd huéng ra phia sau. Hay tim bifu thdc cia higu
dien th& U gida hai ddua va b,

GIAI A
Khi hé¢ quay déu
quanh o, thanh kim loai ab
X 88 quét mdt dign tich trong
ti trudng déu B . Dien tich
do thanh ab quét dugc

x x trong thyi gian t cling bing
dién tich do hinh chi&u a’b’

x X cuia né trén oc quét duge
trong cung thdi gian.

D& tinh gi4 trj trung
binh cia sufit dien dong
- cdm ung sinh rda trong
thanh ab, ta ¢6 th& ciin cit vio trung di€m c cla ab (v cling Ia trung

diém cta a’b’); Piém ¢ c6 van téc dai la ve = wR
Dat : ! = a’b’ = abcos 60°.
Tacod: lEl =£=M=Blv
At At

= B(Rcos60”) . wR = 1 BwR?
2
Dé dang théy duge I |Ey | > |E,| . V1 thé :

U = Byl — Byl = —%BwR2
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36.:J'M6t day dfn chidu dai [ = 2m, dién trd R = 4C dugc udn

thanh mét hinh vudng. Cac nguén A
Eif =10V,Eg =8V, ry =192 = 0, |
duge méc vao céc canh hinh vudbng -
®5
nhy hinh.
Mach duge dit trong mot tit trudng R
déu. B vuong goc véi mat phing ‘él*
hinh vudng va huéng ra sau hinh v&, B ting theo thdi gian
theo quy lugt B = kt, k = 16T/s. Tinh cuttng 45 dong dién
chay trong mach. ' '
GIAI
Do B tang nén trong mach sé
xuft hi¢n mot sust dign dong Ec , =,
dong dien cm tng do Eg sinh ra ml
phai c6 chiéu sao cho t trudng do ®F _:L: £
né sinh ra nguge chiu véi tir truong -
nodi B 4l
-+
Suft dién ddng cAm dng Eg E,
duge bigu dién nhu hinh v8. '
AD A(BS AB L Akt
Véi ‘EC = —A;l = ‘—(At_) = Z; = S, JA% k.S

Ec = k(1)? = 4v
Vi trong mach : Eg + Eg>E; nén dong dign trong mach sé cb |
chidu nguge kim déng hé

1= Bc+E2—E1 _ g5p
R
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déu o6 B vudng géc véi mat

méc ndi ti€p trong vong day
8 vi tri xuyén tdm 48i. Cho
B thay d8i theo thdi gian
theo quy luat B = kt, k =
-{dién tich ctia mbi ty.

36.4# Vong day dén dign tich S =

pbing vdng day. Hai tu dign

g
C1 = 1uF, Cy = 2uF duge. C'mc
U 2

1m?2 dat trong mot it trudng

0,6T/s. Tinh higu dign th& va

Sufit dién dong cAm iing xufit hign trén mdi nita vong day duge

GIATI
bi€u di&n nhu hinh vé.

i S

B.—

El = E2= ..é?l ( 2)

At At
- S |Akt)
2| At

Goi higu dién thé& hai d8u mdi ty Ia U, U,.

Ta c6

Suy ra:

“U1+E2 = —El +U2
U +U; = E;+E; = 0,6V.

Talgic6: Q; = Qq
CiU; = CoU,
Uy = 20,
U; = 04V;U, = 02V
Q; = Q = 0,4uC
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¢ BAI TAP LUYEN TAP
36.5 Cudn day c6 N = 100 vong, dién tich mbi vong
S = 300cm? c6 tryc song song véi B ciia tit trudng déu, B = 0,2T.
Quay d8u cudn day @8 sau At = 0,68, truc cia n6 vudng goc vii
Tinh sust didn ddng cim Ung trung binh trong cubn day.
ps: 1,2V.

38.6 Vong day déng (0 = 1,75.10°Q.m) dudng kinh d = 20cm
tigt dign So = 5mm? dat vubng géc véi B cta tx trudng déu. Tinh 4

bi&n thien 2B cga chm ding tir khi dbng dién cAm Ung trong vong dy .
At

I=2A
DS : 0,14 T/s
36.7 Cudn day N = 1000 vong, dién tich mbi vong S = 20cm?

cb tryc songsongvﬁl]_?:cuatﬂtmbng déu.
Tinh 40 bi€n thien AB cia cim dng I trong thoi gian

At = 102 khi c6 susit dign ddng cAm ung Ec = 10V trong cubn
day. :
s : 0,06T
36.8 Cudn day kim logi (p = 2.107°Qm ), N = 1000 vong
dudng kinh d = 10cm, tiét dién day S = 0,2mm’ c6 tryc song song

AB
véi B cia tit tradng ddu. T6c do bién thien = = 0,2Tk.
. Chox = 3,2.
a) N6i hai ddu cudn day v6i mdt ty dién C = l,uF “Tinh dién
tich cua tu dién.

b) N&i hai dfu cudn day v6i nhau. Tinh cudng do dong cam dng
va cbng sufit nhiét trong cudn day.
DS : a) 1,6uC b) 0,05A, 0,08W
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' 36.9 Vong day din dign tich S = 100cm?, dign trd R = 0,01Q
quay d8u trong tif trudng déu B = 0,05T, tryc quay 12 mét duong kinh
cla vdong day va vudng géc véi B.

Tim cudng d0 trung binh trong vdong va di¢n lugng qua tiét dign
vong day ndu trong thoi gian At = 0,56, géc a = (x_l> , ﬁ) thay 48i tu
60° dén 90° .

. - DS : 0,05A; 0,025C:

36.10 Vong day dén ddng chat dat trong tir trudng bién thién
déu c6 B vudng géc véi mat phing vong day.

a) Tinh higu dién the gida hai diém bat ki trén vong.

b) Mﬁc vao hai di€m bét ki ciia vong mdt von ké dign tir, kim vén

k& c6 lach khong ?
bs:a)0b) Co.

®F 36.11 Khung day dén tit dign
ddu c6 dang hai nia dudng tron nhu
w hinh, dutng kinh d = 40cm, dign trd
cia mét don vji chiéu dai ddy
R, = 0,6Q/m . Khung day dit trong tu
truong déu c6 B vudng goc véi mat phing khung.

Mbt ampe k& (R, = 0) dugc méc ndi tidp trong mach nhu hinh.

Tinh s chi ciia ampe k& néu B thay d8i theo thoi gian theo quy lujt

B =Kt, K = 2T/s.
DS : 0,4A. A a B Y E

36.12 Khung day din kich thudc
nhu hinh, dat vubng goc véi B cia tir @ @8 ®
trudng déu, B = Kt, dign tré cia mbt c E
don vj chidu dai cia khung day lar
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Tinh cutng dd dong dign qua tirng phén cta khung day.
DS : Nhénh(tréi I, = Igac = TKa/22r
Nhénh gidtal; = Igp = Ka/22r
Nhénh phai I, = Iggg = 3Ka/llr.

36.13 Mot thanh kim loai MN nim ngang c6 khdi lugng m cb
thé trugt khong ma siat doc theo hai
thanh ray song song, cdc ray hgp véi
mat phing ngang, géc a . Piu dudi caa
hai ray n8i v6i mot ty dien C. He théng
dat trong mot tit trudng B thing ding
huéng 1én. Khoang cach gida hai ray 1a
l. Bb qua dién trd cia mach.

Tinh gia t6c chuyén dong ctia thanh MN.

mgsina

DS:a = 2 -2 2
m+ C.I°.B°. cos“a

36.14* Mot vong day din tron bén kinh R c6 mdt thanh dén dat
doc theo mot dudng kinh chia déi vong day. O giita mbi nda vong day
c6 mot tu dién, dién dung C, . C, .

Vong day dnt trong tUr trusng
d8u c6 B vudbng gbc v6i mit phdng
vong day, B thay d8i theo quy lufit
B(t) = Kt, K 1a mdt hing s8. Tai mot
thti dim nao d6 ngudi ta My thanh
din di rdi sau 46 gid cho ti trudng
khong d8i. Tim dign tich trén céc tu
sau dé6.

Cl C!

_ #R¥C, C;-Cp
2 0 +C, ¢ 2

_ aR’KC, Cp-C,
'C, +Cy

DS : Q,l
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36.15* Mot cai vong c6 dudng kinh d khéi lugng m va dign trd R
roi vao mot tit trudng t¥ 40 cao kha 16n. Mat phing vong ludon nhm
ngang va vudng géc véi B . Tim vén tdc roi déu clia vdong n&u B thay
ddi theo d9 cao h theo quy luat B = By (1 + ch) .

Coi gia t8c trong trudng g la khong d6i va bé qua sdc can cia
mdi trudng.

DS:v = 16ng/7:2cI4B§a2

36.16% Mot khung day din hinh vudng canh a, khéi lugng m,
dién trd R duge truyén modt van tdc
ban ddu theo phuong ngang. Khung
chuyén dong trong mit phing -
thing ding trong mdt t¥ trudng
vudng géc v8i mit khung.

i

Cam tng ti¥ B thay d8i theo ®F
quy luat B(y) = Bo + kv,k=const. y
Sau mdt thdi gian khung dat van
téc khong @8i v. Tim van téc ban

d&u truyén cho khung. Coi gia t8c trong trudng g Ia khong d8i va bd

qua lyc can cua méi trudng.

DS : v, =\/v2 - (ng/kza")2
36.17 D& do cam wng ti gita hai cyc clia mdt nam cham dign,
ngudi ta dat vao d6 mot cudn day nhd gdm N = 50 vong, ndi véi mot
dign k& xung kich, mit phéng cupn day vuong géc véi B , dién tich
vong day S = 2cm? | dién trd cudpn diy rdt nhd, dien trd dign k&
R = 2.10°Q . Khi kéo nhanh cupn day ra khdi ti trutng cia nam

cham thi dign k& loch 50 dp chia. Biét khi c6 mot dién lugng 2.10™8C
di qua dién k& thi kim dién k& lach mdt 36 chia. Tinh cam dng tit cia
nam cham dién. .

DS : 0,2T
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36.18 Mbt 8ng day chiu dai I = 60cm, tiét dign S = 1,45cm>
c6 16 sét tir. Trén 6ng day cb hai cupn day : cudn I c6 Ny = 800 vong,
cudn II c6 Ny = 100 vong. Cudn II duge néi voi mdt dién k& xung
kich (kim dién k& lach mdt d chia khi o6 dign hugng 1,2.1075C di qua),
cudn II va dien k€ cé dien tr6 R = 12Q . ’

Cho dong dign 0,5A qua cudn I réi ding mot ddo dign A€ d6i
chidu dong dién nay. Khi d6 kim dign k& lech 256 @b chia.

Tinh d6 ti thdm cua 16i sit trong dibu kien thi nghiém trén.

DS : 1617

36.19 Vong day dén dién tich S = 10cm® dign trd

R = 10—39 dugc dat bdn trong mdt cudn day thing, dai (n = 5
vdng/cm) sao cho mit phiing vdng day vudng géc véi truc cudn day.

Cho dong dién bign thién theo thoi gianI = I, —kt trong d6:
I, = 10A va k = 0,1A/s di qua cudn day.
Tinh d9 16n cia lyc tit clia cudn day tac dung 1én mdi don vi dai
ciia vong day tai thdi diém t = 10s.
ps: 3,6.10""N/m .

36.20* Vong day diin bén kinh R dit vubng géc véi B cia t
truting déu.

B thay di theo thdi gian theo quy luat B = kt, k = const.
Tinh cudng 4o dién trudng xody E trén vong.
ps : kR/2.



Bai todan 37| | Mach dign c6 sufit dién ddng tao bdi doan

day din chuyén ddng trong tir trung

- Ap dung odng thic vé suft dién ddng tao bdi dogn day
chuyén ddng trong ti trudng.

- Két hgp vdi cdng thic cia céc dinh luat v& dong dign
khéng d8i d8 tinh céc dai lugng dign.

- K&t hgp véi céc dinh luat Niuton d€ tinh céc dai gng co

hoc.

¢ BAI TAP THi DY

37.1| Day din chidu dai ! = 20cm chuydn ddng vBi van tbc
v=18km/h theo phudng vudng goc véi B cia mot ti trudng
déu, B = 0,5T.

Tinh tir thong qua dién tich ma day quét trong thoi gian
At = 1s va sufit dien ddong xufit hién & hai d4u day.

GIAl
Ti thdng qua dién tich ma day quét trong thai gian At Ja :

A® = B.AS = Bl.v.At
= 05.025.1 = 0,5Wb

Sudt dign dong cAm ung
trong day la :
a®
At

=05 _ o5v.
1
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37.4 Mot doan day dAn thing AB chidu dai /= 20cm dugc treo
nhm ngang bhng hai day din manh nhe thing ding chiéu
dai I = 40cm. Day duge dat trong mit ti trudng déu|
thing ding, B = 0,1T. Kéo lach AB d& day treo hgp géc
a, = 60° v8i phuong thing ding rdi budng tay. Tim bidu
thic sufit dien dong cAm ung xufit hidn trong AB khi day
treo lech géc o véi phuong thing ding, suy ra gia trj suat
dién ddng caAm ung cyc dai. Bb qua lyc cin cda khdng khi.

GIAl
Chuyén déng cia day AB tuén
theo dinh luat bao toan co nang.

! W= W,

mgh + %mv2 = mgh,

-------- mgL (1 — cosa) + % mv? = mgL(1 - cosa,)

B v = V2gL(cosa — cosa,

Sufit dién dong cdm ing xufit
hién trong AB khi day treo lech géc a véi phuong thing ding :
E = B.l.v.sinf

= B.lvsin(90° - @) = Blvcosa

E = B.!l.V2gL(cosa — cosa,) . cosa

E cb gié trj cyc dai khi cosa = 1,a = 0 (v tri'day treo thing
ding)

B.!l.V2gl(1 — cosa,)

Emax

0,04V.
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37.3 Cho mach dign nhu hinh, nguén E = 1,6V, r = 0,1Q,
MN = [ = Im, Ryn = 2,9, B vubng géc khung day,
huéng tit trén xuéng, B = 0,1IT. Dign tr6 ampe k& vi hai
thanh ray khong ddng k€. Thanh MN c6 thé trugt trén hai
dﬁbng ray.

a) Tim s8 chi ciia ampe
k& va lyc dign tur dat

[én MN khi MN dugc
gia ding yén.

b) Tim s chi cia ampe
k& va lyc dign tir dat /.
12n MN khi MN chuyén
dong déu sang phai véi
v=3mfs.

c) Muén ampe k& chi 0, MN phai chuyén dong vé huéng

o

ndo véi van téc bao nhigu ?

GIAI

‘a) S8 chi cua ampe k& va

lue ti trong truong hop (1) :
S8 chi ctia ampe k& bing I iy
cudng 4o dong dign qua MN : E_A l F M
r/ + /i
1=-L = _15 _opa —d;
R+r 29+0,1 lis’
Lyc dién ti tic dung lén MN :

.F = 1.1.B.sin90° = 0,06N
b) S8 chi ciia ampe k& va lyc ti¥ trong trudng hop 2
Sudt dign dong cz’am ing trén MN :
Ec = B.l.v.sin90° = 0,3V
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Cyc cia E¢ duge vé nhu
hinh. : l

Cﬁang d0 dong dign qua s
E _[ I

1
MN : Ec

_E+Ec _ 1,5+03 _ e 7—: '5‘7/7 T

I — - y T \*$
R+r . 29+0,1 o™
’ B

Lyc dién tit tic dung lén
MN :
F = 17/Bsin90° = 0,06N

c) Chuyén dong cua MN :

P& ampe k& chi 0, trén

thanh MN phai xuft hién mot

N suit dién ddng caAm dng Ec xung
d6i v6i E, d6 16n Ec = E

Trén hinh vé, theo quy tic

l ™ ban tay phai, ta x4c dinh duge :

B thanh MN phai chuyén dpng sang

trai.

Tac6: BEg =E

Blvsingd® = E

Suy ra v=E - 15m/s

Bl

37.4] Cho hé thdng nhy hinh, thanh din AB = [ khéi lugng m

trugt thing ding trén hai D JU— C
ray, B nim ngang. Do _
trong luc va lyc dién tu, OF:

o]

AB trugt déu véi vén tc v. I
A
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a) Tinh v, chiéu va dp 16n dong dién caAm ng I¢
b) Khi céc ray hgp vdi mat ngang géc a , AB s trugt vé
van t8c bao nhigu ? I¢ 12 bao nhigu ?

GIAI
a) Von tdc va cuong do I truomg
hop 1 D 1 ¢

Ban d4u, do tic dung cta trong lyc
B , thanh AB sé trugt xubng. Lic 46, tir %—) -
théng qua mach ABCD tang, xuéit hién . QF
mbt suit dien ddng caAm ung B vh cudng T
49 dong dién cam dng I . Thanh AB c5 l
deng dign I di qua sé chju lye ti ¥ coa

t trudng B

D& chdng lai sy bién thién ti¥ théng qua mach lyc ti F 6 o6
chiéu huéng len.

Khi thanh AB rdi, vin t6c v tang dén, Ei, I va F cﬁng.téng
din. P&n mot hic nao 46, F = P, sau d6 thanh MN s& rdi déu.

Diing quy thc ban tay phai, ta dé dang v& dugc chidu dong dién
. cAm ung I trén thanh AB tit B dén A.

Io = Ec _B.iv
R R
Khi AB chuyén dong déu :
F=P
Ic.B.l = mg
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R -
Suyra: v = Mgk
lez

= Blv _ mg

e R B

b) Vén tée va cudmg dp g trudng hop 2

Khi céc ray hgp v6i mat ngang géc « , hign tugng xay ra tuong
ty nhu trén, chi khac huéng vin t8c cia thanh AB.

Cudng 46 dong dién cAm dng :

Ec _ B.!l.v .sina
R R

Khi AB chuyén dong déu :
F=P

I'c.B.l = mg

I,C =

B2.12.v .sina -

Suyra:

37.5 Cho h¢ thdng nhu hinh, thanh din AB = ! trugt théng
ditng khdng ma st trén hai ray trong tir trudng déu B
nam ngang, C la ty dién. BS qua dién trd trong mach.
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Chi8u cia i duge xéc dinh theo quy tic ban tay phai.

3 .
Tinh gia t6c chuy&n dong cta thanh AB v cho biét sy bi&n A ; :
d8i naing lugng trong mach. ) Chiéu caa lyc t¥ F dugce z4c djinh theo quy thc ban tay tréi.
: = Phuong trinh chuyén dong cia thanh AB :
BP+F = ma
0):
Chiu phuong trinh In tryc thing ding hudng xudng :
A B P—-F=ma
mg—CBz.lz.a = ma
Ta suy ra gia t3c chuyén dong :
GIAI a= M8 = const
i thai +C.B2.2
X6t tai thoi didm t, thanh AB m+ G5
c6 van t8e v, gia téc a. c _ Thanh AB di xuéng nhanh din déu.
Susit ditn dong cm dng trén ] Khi thanh AB di xudng, th& ning trong luc cla thanh AB bin
AB: : ‘ O thanh dong néng clia thanh AB va nang lugng dién trung trong tu
B
. . dién.

e=B.l.v

Higu dign th& hai ddu ty dién: e BAI TAP LUYEN TAP

u=e=B.l.v 37.6 Doan day dn ! = 1m.chuyén dong véi van téc v = 0,5m/s

Dign tich ciaty : q = C.u theo phuung hop vdi B cta tir truong ddu goc a = 30°, B = 0,2T.
Cudng 46 dong dién qua mach : Tinh suft dién dong xuit hién trong day.

: ps: 0,05V.
i=4_cdu_gd_gp,;d \

dt dt dt BT 37.7 May bay c6 chiéu dai { = 50m bay theo phuong ngang vdi
i = CB.I van toc v = 720 km/h. Bit thanh phin thing ding cia chm dng tU
1 = .b.l.a

' Trai D&tB = 5.107°T.

Luyc tir tac dung Je : ' ) X
ung lén AB a) Tim hidu dién th& xuft hién § hai du canh.

F=iB.l=C0C.B2.2a.
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b) C6 thé diing von k& trén mdy bay do higu dien th€ nay dé suy
ra vAn t8c mdy bay duge khong ? Visao ?

DS : a) 0,6V'b) Khong.

37.8 Thanh kim loai AB dugc kéo
trugt d8u trén hai thanh ray trong mat
phéng nam ngang véi van téc v = 10m/s.
Hai ray cich nhau doan ! = 0,5m va dat
trong tit trudng déu thng ding, cAm Ung
tu B.

Mic hai ty dién C,, C, (v6i C; = 1,5C,) néi ti€p nhau vao déu
hai ray. Biét hidu dién th& hai ddu ty C, 14 0,5V. Tinh B.

ps: 0,25T.

B
B
g
/
A / .

Van téc AB ia v = 6m/s. He thdng dat trong mét tit trudng déu
ﬁthﬁng ding (B = 0,4T). Bo qua dién trd ray va thanh AB. Tim cudng
d¢ dong dien cam #ng qua R.

37.9 Thanh kim loai
AB = I = 20cm dugc kéo
trugt déu trén hai thanh ray
kim loai nim ngang nhu
hinh. Céc ray ndi v6i nhau
bing dign tr6 R = 1,6Q .

DS : 0,32A.

37.10 Cho mach dign trong tif trudng giong nhu bai trén. Van
t6c chuyén dong cia thanh AB la v = 10m/s, dién trd R = 1509
cudng dd dong dién cdm ing I = 0,2A. B6 qua ma sét. Tim lyc kéo tic
dung lén AB.

DS : Fkéo = Ftﬂ = 0,6N

375

37.11 Cho h¢ th6ng nhu
hinh vé, thanh kim loai AB =
=!= 20cm, kh&i lugng m = 10g,
B vubng goc v6i khung day din
(B = 0,1T) ngudn cb sufit dién
déng va dién trd trong la
E = 12Vyr = 0,5Q.

Do lyc dién tit v ma sit,
AB trugt déu véi van t8c v = 10m/s. Bd qua dién trd cdc thanh ray va
c4c ndi tiép xdc.

a) Tinh d9 16n va chiéu dong dién trong mach, h¢ s6 ma sét gida
AB va ray.

b) Mudn dong dién trong thanh AB chay ti B dén A, cudng dd
1,8A phai kéo AB trugt theo chiu nao, vin t8c va lyc kéo bao nhidu ?

DS : a) 2A, 0,4 b) Sang phai, 15m/s, 4.107°N

37.12 Thanh dang MN kh8i lugng m = 2g trugt déu khong ma
s4t v8i v = Bm/s trén hai thanh
d6ng thing ding song song céch
nhau khoang ! = 50cm tu
trudng B nim ngang nhy hinh,
B = 02T

Bb qua digén trd cdc thanh
va dign trd ti€p xic. Cho g =
10m/s.

a) Tinh sua't dién d()ng
cam ing trong MN.
b) Tinh lyc dién tir, chifu vh 49 16n dong dién cim ung. -
¢) Tinh R.

ps : a) 0,5V b) 2.1072N, 0,2A ¢) 2,6Q
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37.13 Mot he théng day dén
dat nim ngang nhu hinh.

Thanh Hz trugt trén cdc canh
Ox, Oy va ludn vudng goc vdi phan
giac OH, Hz ti€p xdc vdi Ox, Oy tai
M va N. Géc xOy = 2a . Van tdc
" chuyén dong clia thanh Hz khong
ddi va bing v. Céc day dn déu cing
1am biing mot chét, cing tigt dién va
c6 didn trd bgng r cho mdi don vj
dai. B qua dign trd ti€p xic tai M,
N.

Heg théng dat trong modt tir trusng déu thiing ding, c6 cAm dng
tir B o |
Khi thanh Hz trugt trén Ox, Oy, hay x4c dinh chiéu va cudng 4p
dong dién cdm dng chay qua MN.

. ps:] = _Bvsina : chibu trén Hz tt M d&n N.
(1 + sina)r
37.14 Khung dy din hinh chi nhat ACC’A’ dat thing ding
mdt phén khung nfim trong tit trudng c6 dudng cim Ung vudbng géc véi
mat phiing khung. T truding coi 14 déu
(B = 17T) trong khodng MNPQ va bing 0 ngoai
khodng 6.

Cho AC =1l = lﬂcm, khung c6 dién trd
R = 02Q khéi lugng m = 20g. Khung duge
di chuy8n thing ding di xung véi van téc
v=2ms.

a) Tinh cﬁiﬁg 4% dong di¢n cam dng trong khung va nhigt lugng
do khung tda ra khi dich chuyén doan 10cm.

- dng gida O, A va chiéu dbng dien

b) Tinh lyc ngoai cén tdc dung dé khung ehuyén ddng v6i van
téc déu nhu tIQn
37.15 Thanh kim logi ! = 1,2m quay tmngtu?tm&ngdéu quanh

tryc A ;AvmggécvdlthanhVASongsong_B’B = 0,05T . Van tbc
quay cia thanh 13 @ = 120 vong/phit. Tim hiéu dién th hai dfu

thanh néu tryc quay :

a) Qua mdt diu thanh. :
b) Qua mét di8m trén thanh cich mdt déu thanh 10cm.

Ds:a) 0,45V  b) 0,38V,

- 37.18 Dia kim loai ban kinh
r = 10cm dat vudbng goc véi B ciia
ti trudng déu, B = 0,1T nhu hinh,
dxaquayvdltﬁnstfn= 3 vdng/s.
Céac tigp di€m tai O, A ndi dia véi
ampe k& Tinh sufit didgn ddng cam

cam &ng

 pS:eg = war’B = 9,42.107%V, I quadia, t¥ A O
37.17* Mbt vong tron bing day din bdn kinh r = 10cm dat -
trong ti trudng déu vuéng géc
v6i mat phing vong, B = 1072T .’
Vong néi voi tam béng 2 thanh kim
loai : OA cf djnh, OB quay quanh O
véi van téc géc w=4rad/s khong d8i.

Dign trd clia mbi don vj chidu
dai vong va thanh Ry = 1Q/m
Tinh cudng dp ddng dién qua
cAc thanh va céc cung cua vdng tron
' theo thdi gian.
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37.18 Trong hinh bén

mn va xy 1a hai ban kim logi - m
dst vudbng géc vdi mat X X
‘phing hinh vé va song song x
vdi nhau, chifu dai cic ban
réit 16n. Trong khodng gita
hai bén 6 tit trudng déu.

B = 08T wvubng géc véi
hinh vé vd hudng.- xubng
phia du6i; Thanh kim loai nhe ab c6 chibu dai L = 0,2m, di¢n trd
R, = 0,1 ludn ludn ti€p xtic vdi hai bin kim loai va o6 th8 chuyén
dong khong ma st trong mét phing ciia hinh v&. R, va R, I hai dign

trocogidtriR; = Ry = 3,9Q, ty dign c6 dign dung C = 10uF
&/ Khi ab chuyén dong sang bén phii véi van t6c déu v = 2m/s
thi ngoai lyc tic dyng 18n n6 c6 chibu nao, 46 16n bao nhidu ?

b) Néu trong lic chuyén d¢ng thanh ab dot nhitn dimg lai thi
ngay hic d6 lyc tif tdc dung vao ab s8 c6 chibu nao ? dp 16n bao nhitu ?

ps: a/F = 0,0128N nim trong mAt phing hinh v& ht(d‘ng sang phai.

b} Fiy = 0,012N nim trong mit phing hinh v& huéng sang phai.

37.19 MN va PQ Ia hai thanh kim logi dai thing dat song song
véi nhau trong mit phing
nhm ngang, hai ddu MN
dugc n6i v6i nhau qua ty

céc thanh khong d4ng k&; ab

o ox X x  x "~ la mot thanh kim logi kh6i
T x x X x x lugng m duge dut tya lén
x x Ilx x x MN. va PQ nhu hinh vé. He

: = e = néi trén nim trong Aanh

hudng cia ti trudng déu cb
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dign dign dung C, dién trd
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- vectd cAm Ung ti B hudng vudng goc voi o gifly, chiéu ti trén xudng.

Téc dyng mdt hye ¥ nhm trong mat phing t& gifly sao cho thanh ab c6
chuyén dong tinh tifn véi gia toc a khong di. Hay tim d9 ln cia lyc
F, gida thanh ab va cic thanh MN, PQ c6 h¢ s ma sét 1a u khobng
céch gitaMN va PQ A L. | | .
R o DS:F=B2L20a+m(a+yg)_ '
$7.20 Hai day déin dai, mdi day c6 dign trd R = 0,41Q ducc udn
thanh hai-duﬁhg “ray” phm trong mit phing ngang nhu hinh vé.
Hai “ray” phia bén ,

phéi cich nhau /; = 0,6m 7 R : .

va nhm trong tf truding o6 ¢ _'-——:}——-—l____
cam udng t¥ B, = 0,8T Sx [[x. / .o .
(huong tr dusi len), hai . B, B+ -
“ray” béntréleachnhau :‘_" x - L
khodng Iz = 0,5m va nhm ) d—L__D____j———~b..__

trong t¢ trudng
By = 0,5T (huéng tit trém

xudng).
Hai thanh kim loai nhén ab dign tré r; = 0,14Q vaed dieén tré

rg = 0,16Q dugc dat nhm,tré_n céc ray nhu hinh v8, moi ma sét déu |
khong déng k8.

Téc dyng m@t hye kéo dé ab chuyén dong sang phai véi van téc
déu v; = 10m/fs; khi @6 cd ciing chju mdt ngoai lyc va chuyén déng

sang trai vdi van t6c d8u v3 = 8m/s . Hay tim :
a) Do l6n ngom Ty tac dung len cd, bigt ring lyc nhy nAm trong

mit phing ngang.
b) Hi¢u dign the glﬂa hai ddu c vad.

©) Cong sufit dlen cia mach néi trén.
‘ | ps: a)F =0,625N

B Uy = —24V
¢)P = TW

e B e e s~



37.21* Mot thanh trugt biing kim loai c6 kh&i lugng m, c6 th&
trugt khang ma sat doc theo hai dudng ray biing kim loai dat song
song, nghiéng véi phuong ngang mdt géc e v cich nhau mot doan 1a b.
Céc dudng ray duge ndi kin d bén
dudi bing mdt ty chua tich dién,

“¢6 dign dung C. Toan th€ h¢ trén
day duge dat trong mot tx truBng
d8u o6 vectd cAm udng tix B thang
dung (hinh v&). Vao thdi di€ém ban
d4u, thanh trugt dugc gid &
khodng cach ! d@8n canh ddy. Hbi
sau bao lau ti lic ‘budng thanh
trugt ra thi n6 dat dén canh day ?
Tinh van tdc cia nd khi @6 ? Bé qua dién trd dﬁy dan.

ps: t =\/ 2l (m + CbZBzcosza); '
mgsina

Y - \f ZImgsina

. m +Ch2B%cos’a
37.22* Doc trén hai thanh kim loai d3t song song nhm ngang,
khoang cach gifta chiing la d, c6 mot thanh trugt, kh6i lugng m c6 thé

trugt khdng ma sit (hinh vé).
. Céc thanh dudc ndi v8i mjt dién

trd R va dat trong mt_tu truong

d8u o6 vectd cam tng tir B thing R -7,
ding. Truyén cho thanh trugt

mot van thc ¥, . Tim quéng ?

(4]
dudng ma thanh trugt di duge
dén khi diung lai ?
Bb qua dién trd cia hai thanh kim logi v thanh trugt.
mRV,

B2d?

DS: X =
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§16. TY CAM

A— TOM TAT GIA0 KHOA

L.D§ tgi\cﬁnfcl’m mit Sng diy :
' ® ‘ I:ampe (A)
L=2= ®: weber (Wb)
I L :henry (H)

I1. Sufit dign déng td chm
- Sufit dién d0ng ty cAm trung binh :

- Sufit dign ddng ty cAm tic thoi :

e= -1 o _p
at

II1. Niing ligng til trudng cia dng diy

B— HUONG DAN GIAI TOAN

Bai todn 38 || Khao sét hitn tugng tu cam trong mbt

mach dién.
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- Ap dung céc cdng thic vé hién tugng ty cim :
dp tu cdm, sutt dién dong tw cdm, nang lupng tir truomg,...
‘ - K&t hgp vdi cdng thic cia céc dinh luat v8 dong didn
khong d8i 4€ thyc hién tinh todn.

-

e BAI TAP THi DY

38.1 Tinh d9 ty cAm cua 8ng day biét sau thdi gian At = 0,01s
dong dién trong mach ting déu ti 1A d&n 2,56A va su#t
dién ddng ty cam la 30V.

»

GIAT

Biu thidc su#it dien ddng ty cAm

E=1L|A
At
Ta suy ra d) ty cAm ctia 6ng dfy :
Al 2,6—1
At 0,01

~ 38.2 Chitng minh riing d6 ty cim cta x6léndit khong 16i Ia
N®.S _ 4r10-7 N2.8

’ )
trong d6 N 12 s& vong day, S la dign tich tigt dien cia Sng
. |day, ! 1a chidu dai 6ng day.
Ap dyng : Timh L v8i ! = 3Ld4cm, N = 1000 vong,
S = 20em?

L=ﬂo.

383

?

GIAI
Khi c6 dong di¢n cudng db I qua 8ng day, cam ung t tfong ong
dayla: o -

B = Ho.m.1 = /Ao.-lzl.l
Twr thong qua &ng day :
, , 2
@ = NBS = p,. N5 1

l

~ Khi cudng 40 dong dién I qua 6ng day bién”thién, trong 6ng day
xufit hidn mot suit dién ddng ty chm :

E = AD N2.s |AlI
= |A2) = 4. AL
At 1 At
Goi L Ia 40 ty cam ciia 6ng day, ta c6 :
E=1.|A
At

Suy ra :

N2 2
L = #o-—NT'S— = 4::.10“7.57-§

38.9 Tinh nang higng t trudng cla xblendit c6 dp ty cim
 |L=0,008H va dong dien cudng d6 I = 2A di qua. -

GUI

Nang lugng t trudng trong 6ng day :

_l\‘) )



o BAI TAP LUYEN TAP

38.4 Xolendit dai / = 31,4cm, c6 N = 1000 vong, dxén tich mbi
vong S = 10cm , c6 dong I = 2A di qua.

a) Tinh tir thdong qua médi vong day. :

b) Tinh sufit dién ddng tu cdm trong xdléndit Rhi nght dong dign
trong thoi gian At = 0,1s, suy ra dd tu cdm cla cudn day.

c) Giai lai bai todn khi xdléndit c6 16i 40 tt thd&m cda 16i 1a
u# = 500

ps : a) 8.10"5Wb b) 0,08V, 0,004H c) Tang 500 4n.
38.5 Ching minh riing ning lugng t truding trong xolandit Ia
2
w,_ =1 B8

2 Ml
va mét 40 naing lugng ti trudng trong x6lendit 1a

_ 1 B?
m = .

2 Mo

w

v6i B 1a cAm ung tif trong xdléndit.
38.6 Vong day sidu din dp tu cdm L, bén kinh r dat vudng géc B
cia tif truding déu, cAm dng tit thng déu tir 0 d&n B, . Tinh cudng do

dong dién cam ¢ng trong vong.
ps:1 = nrz.BO/L.
38.7 Cho mach dién nhu hinh L

L=1HE=12V,r=0,R = IOQ,. —‘/m\—
Didu chinh bign tré d& trong 0,1
gidy R giam cdn 5Q . Tinh cutng 4o
dong dién trong mach trong khoang
thei gian trén.

Ds: 0

38.8 Xolenbdit khong 16i chiu dai /, tigt dign S va N vdng day.

a) Pien trd x6lendit bang R, cudng do qua x6léndit ti 1@ v6i thdi
gian] = kt

Tinh hidu dien th& hai ddu xdlenoit.

b) Hai d8u xdléndit trén ndi véi modt ngubn dign c6 sufit dien
dong E, dién trd trong r = 0, dién trd xdléndit R rat nho.

Khi t = 0, ngudi ta déng mach cho dong dién qua x6léndit. Tinh
cudng 46 dong dién qua xdlendit.

38.9* Mot pin c6 suit dién dong
khong d6i E mic ndi ti€p véi mdt dng
day c6 40 ty cam L va mot ty o6 dién
dung C thdng qua mdt khéa K. Ban
ddu kh6éa K md, tu khong tich dién.
Xac dinh gi4 tri cyc dai cha dong dién
trong mach sau khi déng khéa K. Bé
qua dién trd thudn trong mach.

DS-'Imax = E, /E

38 10* Cho mach dién nhu hinh v&; cudn day c6 do ty cam L
dién trd thuAn khong ding k8. Céc tu

c6 dien dung C; va Cg . Ngudi ta déng
khéa K. Tim dong dién cyc dai qua
cudpn day. Tim higu dién th€ cyc dai

f_4 — trén hai ban cta tu C; .
c,U,

¢, , _ .
l A DS: Tmax L(Cy + Cp)
Us G

Ulmax - Uo(l + 1 )
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38.11* Hai dng day giéng
nhau, dugc méc vao ngudn dién

K, K;
khong d8i, sust disn dong E va -~ —
dién trd trong r, thdng qua hai J__
E,
khéa K, va K, (hinh vé). Ban ' |+

ddu hai khéa d8u md. Sau d6
déng K, truée roi d&n K, . Xac

dinh d6 1dn cia dong chay qua K, vao thdi diém déng K, n&u bigt riing
sau khi déng K, , dong 8n dinh chay qua K; 16n hon dong 8n dinh gua
K, 12 2 14n. B4 qua dign trd thufin cia hai 6ng day. |

DS:I=E.

3r
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Acquy
Ampe k&

Andt

Ban élén

Bén dén logi n
Bén dén loai p
Bao toan dién tich
Bién trd

" Binh di¢n phan

Béng den

Catbdt

Cam ing dién t
Cam ung tu

Cau Uytxton
Cong

Cong suiit dién
Cudng dd

Cudng 46 dong dién
Cudng 49 dién trudng

Dong dién

Dong dign cAm ung

Dong dig¢n Phucd

Dong digén khéng d8i

(mbdt chiéu)

(Vietnamese - English Terminology)

Battery ; Storage cell
Ammeter

Anode

Semiconductor

N-type semiconductor
P-type semiconductor
Conservation of electric charges
Rheostat

Electrolytic cell

Electric bulb

Cathode

Electromagnetic induction
Magnetic-induction; magnetic field
Wheatstone’s bridge

Work

Electric power

Intensity

Current

Electric field (intensity)
Electric current

Induced current

Eddy current

: Direct current (DC); continuous current

Ry



Dong dign xoay chiéu
Dung djch dién phan
DAng th&

bign

bién dung

Dién k&

Dién mobi

Dién nang

Dién the

Dign thong

Pién tich

Dién trd

Dién trd sufit
Dién truong
Dién. bt

Dién ti truong
Dinh luat Culdng
Dinh luat Kiécsdp
Pinh luat Om
Dinh luat Lenxd
Dibt

biot ti€p xidc

Pb din dién

b luu ddng

Do ty cam

Puting sic

Alternative current (AC)
Electrolytic solution
Equipotential
Electricity
Capacitance
Galvanometer
Dielectric

Electric energy
Electric potential
Electric flux
Electric charge
Resistance; resistor
Resistivity

Electric field
Electromagnetism
Electromagnetic field
Coulomb’s law
Kirchhoff’s rules
Ohm’s law

Lenz’s law

Diode

Junction diode
Conductivity
Mobility
Self-inductance

Lines of force
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Pudng cam dng
Hat mang dign cd ban
Hat mang dién khdéng cd ban :
Hang s8 dien ( ¢, )
Hing 88 tU (4, )
Higu dién thg
Higu dng

Higu #ng Hén
Khéa dién

Khuéch dai
Khuéch tén

Lép ti€p xicp — n
L5 tréng

Mach dién

Mach hinh sao
Mach tam giéc
Mzt ddng the

Miét mang

Mat do dien tich
Nam cham

Nang lugng dién
Niit mach

Son

Suit dign dong
Sudt dién ddng cam dng :
Tinh &ién

Tugng tic

Ty cam

Tu dign

vat dan

Vat cach dign

Vén k&

Lines of induction
Majority (electric) carrier
Minority (electric) carrier
Permittivity of vacuum
Magnetic permeability of vacuum
Potential difference; voltage
Effect

Hall’s effect

Key; Switch

Amplify; Amplification
Diffuse; Diffusion

P—N Junction

Hole

Electric circuit

Wrye circuit

Delta circuit
Equipotential surface
Loop

Electric charge Density
Magnet

Electric energy

Branch point

Shunt

Electromotive force (emf)
Induced electromotive force
Electrostatics

Interaction
Self-induction

Capacitor

Conductor

Insulator

Voltmeter
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