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A. DIEN HOC
C huong 1 - TRUDNG TINH DIEN

Tom tit cong thiic

1. Lue ntong téc Culdng gifta hai dién tich diém q, g, dat
cach nhau mot khoang r : ‘
F = q,q,/4neger, (1-1)
véi 5 = 8,86.10 2CYNm? 1a hing s& dién (con goi 12 hing s
' dién moi tuyét d6i clia chan khong), € 12 hing s6 d_ief:n moi twong
d6i chia moi trudng.
2. Vecto cuomg 4o dién trudng :
E=1, 0
4 |
v6i F 12 luc dién tnsdng tc dung lén dién tich ¢
Cudng do dién trudng ghy bdi mét dién tich diém q tai mér
diém cdch né mét khodng r -

R (1-3)
dmeqer
3. Vecto cdm iing dién (dién cam)
D = goeE. - (1-4)
4. Cudng dordién truone £hy B4t béi day thing dai vo han
mang di¢n déu talmot diéin cichaaymet khodag r




A
2
2meger

E= (1-5)

véi A 12 mat do dién dai cha day. ‘
5..Cuong do dién truomg gdy boi mot mgit phdng mang dién déu .

E=—C (1-6)

2g4e ’
v6i o 12 mat do dien mit, '
6. Dinh Ii Oxtrogratxki — Gaox - thong lagng cdm tng dién
gli qua mot mat kin (S) bat ki '

— s n
@y = [DdS= ) q; - (1-7)
¢ = | |

Vi V 2.4 1a téng dai s6 cdc dién tich c6 trong mat kin.
i=1

7. Céng cua lyc finh dién khi dich chuyen dién tich diém qg tir
diém A dén didm B trong dién trudng :

A=qy(Va— Vg o (1- 8)
véi V A Vi Vi 12 dién the tai diém A va diém B trong dién trudng.
8 Tinh char thé cia tricon g tinh dién :

dEd = o | (19
9. Hzeu dién thé giitu hai d‘zem A va B : '
V, - Vg = jﬁc_ii. S (1-10)
10. Lién hé giita cudmg dé dién truomg va dién thé.
o E= ——6;1 hayE = —gradV S (1-1D)

_ Trong trlIUng hep dién truo‘ng déu (thi du ner dlen trudng
guIa hai mat phing sofig seng vé'han mang di¢n 'déu, t1di déu)

E =9fd— Bl - (1-12)



v6i U =V, — V, 1a hiéu dién thé, d 1a khoang cdch giita hai mit
dang the twong ting. _ _

11. Dién thé gdy bdi mét dién tich diém ¢ tai mot diém cach
né mot khoang r:

va—1_ (1-13)
dmeyer
12, Hiéu dién thé gifie hai mdt cdu dong tim mang dién déu,
" bang nhau, trai dau
_QR, -Ry)
N dmggeR R,
v6i R la ban kinh cua mat cdu trong, R, 12 ban kinh clia mit cdu
ngoai, Q 1a do6 16n dién tich trén méi mit cau.
13. Hiéu dién thé gifta hai mdt tru déng truc dai vé han mang
dién déu biing nhau va trdi diu

v, -V, (1-14)

ARy
In —&-
Zmgge R

V-V, = {1-15)
v&i Ry 12 béan kinh mat trong, R, 13 ban kinh mat ngoai, A 1 mat
d6 dién dai trén miit o

Bai tip vidu 1
Hai qua cau gidng nhau dugc treo & diu hai soi day c6 do dai
{ = 10cm dit trong chan khong. Hai soi day nay cling bude vae
moét diém O & dau tén (hinh 1-1). Mdi qua cAu mang mot di¢n
tich q bang nhau vi cé khai luong 0,1g. Do luc ddy gifta hai qui
céu, hai 501 day treo tao nén mét géc 2o = 10°14'. Hay tinh ti s8
clia dién tich q. Cho biét gia téc trong trudng g = 10m/s”.
Bai gidi : k= 1Gein =i bk
m=0.lg=s 10_4kg,




Cho 200=10°14, o Heiig?
=4 =q.

Xét cic lu‘c tac duntr lén qua cdu. Céc lyc ndy bao gbm

— Luc ddy Cu]ongF

— Luc hiit ctia Trai Dit len qua cdu (trong luc) P

- Luc cang clia dayT :
Vi qua ciu nam can bang, nén tong hop luc tdc dung 1én nd

- phai triét tiéu (hmh I-1)
_ F+P+T=0.
bat R =F+P thi
| R+T=0hay R =-T.

Nhu vay luc R truc dai véi T (cung
phuong, ngugc chiéu).

Tir hinh -1 ta thay goc giiia p va R
bang o, do do

H_r‘i-zh I=f

: 2
P Agyr’P

(vi hdl qua cau treo trong chan khong nén g ='1) nhu‘ng P=mg;

r = 2/sinc. (khoang cdch gilta hai qua cdu) do dé

I - . q2

tgal = e
4naomg4l 2 _sin2 o

Rut r_a.:_q: =2/ sin(x1/4n50.mgtga =
L =201.5in¥7'4/43,148,86.107%10° 10g5°7 =
___+13 107°C. :

Rii tApvide?
Mot vong tron Tam/bing mot day dAn'mAibdn kinh R = Sem

mang dién tich q = 5.10 “C v dugt phan bo-dén tren day (hink 1-2)
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1. Hiy xac dinh cudng d¢ dién truong tai : a) Tam vong
day. b) Mot diém nim trén truc clia vong day cdch tam mot
doan h = 10cm.. '

2. Tai di€m nao trén truc cha vong day, cuong do dlen truong
c6 tri s6 cue dai ? Tinh tri s6 cuc dai d6.

Bai gidi : _
R = 5cm =5.10 "m, Eo,
Cho q=5.10"°C, Héi Ey,
h=10cm =0,1m. '  Eoux.

1. Cudng do dién truong do vong day gay
ra tal mot diém nao dé bing téng cac cudng do
dién trudng dE do céc phén tr dién tich dg
nim trén vong day gay ra.

a) Tai tim O vi tinh chat déi xing nén céc
vecto dE. khir 1in nhau. Do d6 cudng do dien
‘ trtr(‘mg.tai tam O biang khong. B, = 0.

b) Muén tinh cudng do dién trudng do vong
day gy ra tai diém M nam trén truc ctia vong
day trudc hét phéi tinh cuting do dién trudong

dE do mot phin tlr dién tich dq gay ra tai M.
Trén hinh 1-2 ta thdy dE c6 thé phan tich
thinh hai thinh phdn dE, va dE;. Vi tinh chat ~ Hink 12
dsi xiing nén téng cdc thanh phin d%; bang khong. Nhu vay
Ey = fdﬁz,
ve

va vi céc vecto dE2 cling phuong chiéu nén :

By | IFh

L34
vb




Theo hmh ve dE, = dEcosq (OL 1a goc giita dE vi OM) Dién
~ trudng gy boi dq tai M bang :

dE = % 5
: dmeyr
r 12 khodng céch t dq déh M : r =R? + h2
Vay dE, = hdq , (VBicosa = h ).
: 4mgrer r
dE, _4dgqh h( 2 4 2y 32,
- Angy o
Vi Ey = jdE2 - Jf'dq'h (R +1?)73/?,
) . 471:80
- ve ve
hay Ey = _Gh g2, h2)‘3/2.
dmey _

Thay s6 vao biéu thic trén ta t1m dugc: Ey, = 1,6.104V/m.
Néu cho h = 0 ta tim [ai dugc gia tri E; = 0. . '
- 2. Mudén tim tri s6 cuc dai cha cudng d6 dién trudng ta 13y dao
- ham béc nhat cﬁa_E theo h r6i cho dao ham &y triét tiéu :
dh C dmgy (R + WY
Tirdémitra: -

=0.

R 5102
h= = — “3510m
| MR
Khi h<hythi £50:hsh thile <0.
dh dh

SR :
Viy tai diém h; = —=- cudng do dién trudng cé tri s6 cuc dai.

N

Tri 56 d6 biing JE, cemm— 0
4 3 3R?

Thay s6 vio ta duoe = B, = 7,06 TN,



Bai tip vidu 3

Mot électron cé nang luong €Uy, chuyén dong trong khoang
khong gian gilta hai mat try déng truc ban kinh R, R,. -

Biét phuong van t6c clia eiectron lic dau vudng géc véi mit
phéing chita truc hai hinh tru.
~ Héi v6i mot higu dién thé U giita hai mat
tru la bao nhiéu thi électron c6 thé chuyén
dong déu theo mot quy dao tron (hink 1-3) ?

Bai gidi : Cho Uy, Ry, Ry, Hoi U ?

Ta goi ban kinh quy dao chuyén déng ctia
électron 1a r (khoang cdch tiv électron dén
truc). Cudng do dién trudng tai vi trf cla
électron s€ la:

2 \
E-= . {cote=1),
dnggr :
A 1a mat do dién dai trén mit try. . Hinh 13

Muén cho électron chuyén dong déu theo mot qui dao tron
thi hyc dién tlr tic dung 1én électron phai 13 hue huéng thm

2he mv? : 0

dne,r R '

Mat khéc bi¢t nang luong clia &lectron bing dong ning clia né :
‘ 2
mv

elUy = 5 (2)
Tu(l)va(Z) tardtra; -

L = 4dme,U,. (3)

Hi¢u dién th€ giita hai mat tru 1am cho électron chuyén dong
trén quy dao tron 14 U cho boi ¢

1
47‘(80

29\.]11—. (4)

27L>[ 4‘1‘[80 . R,

Thay tri s6 chia A'tir biéu thic (3) Vabaaco -




LRy
U =2U,In—%.
Bai thp tu gidi

1-1. T“Im lyc hat gifta hat nhan va électron trong nguyén tir
hidré. Biét ring ban kinh nguyén’ tir hidrd la g, 5 107%m, dién tich
cla électron e = —1,6.10°C, ' _ .

1-2. Luc ddy tinh dién gifta hai proton sé 1én hon luc hap dén
gifta ching bac nhiéu ldn, cho biét dién tich chaspréton Ia
1,6.107"7C, khéi luong c¢ha né bing 1,67.10 'kg. :

1-3. Hai qua cau dit trong chan khong c¢é cing bin kinh va
ciing khoi luong duge treo o hai diu soi day sao cho mat ngoai
clia ching ti€p xtic nhau. Sau khi truyén cho céc qua cdu mét dién
tichq, = 4.10°7C, chiing ddy nhau va géc giita hai soi day bay gidy

bang 60°. Tinh khoi luong clia cdc qua cdu néu khoé.ng cach tir
‘diém treo dén tam qué ciu bang [ = 20cm. :

1-4. Tim kh6i lwong riéng chia chét 1am qua cdu trong bai 1-3.
Biét rang khi nhiing cic qua ciu nay vao dau hoa, goc gilia hai sgi
day bay gio chi bantr 54° (g = 2 d6i v6i diu hoa). '

1-5. Hai qua cdu mang dién cé ban kinh va khéi luong bang
" nhau duoc treo & hai ddu soi day c6 chiéu dai bang inhau. Ngudi ta
nhing ching vao mot chat dién moi (dau) c6 khoéi luong riéng p
va hang so dien moi . Hoi khoi luong rieng clia qua cau (o)
phdi bang bao nhiéu aé gbe gilia céc sgi day trong khong khi va,
trong chat dién moi la nhu nhau

1—6. Mot électron dién tich e, khoi luo‘ng m chuyén dong
“déu trén mot quy dao trdn ban kinh ¢ quanh hat nhan nguyén tir
- hidré. Xac dmh van t6c chuyén dong cua électron trén quy dao.

Choe=-1,6.10" 59C m = 9 1. 10 28g, khoang cach trung binh tir
electron dén hatnhan lar= 10 %cm.

(*) Trong cic bdl tdp phin ndy néu khéng xae dinh 16 modi rudng thl khi
tinh-todn co the coi céc dieneRaute dat trongeitah Khong.
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1-7. Tai cdc dinh A, B, C clta-mét hinh tam gidc ngudi ta lan
lugt dat cée dien tich diém : q, = 3.107°C ; q, = 5.107°C ;
qy = ~10.107°C. X4c dinh luc tic dung téng hop 1én dién tich dat
tai A. Cho bigt AC = 3cm, AB = 4em, BC = 5cm. Cac dién tich
déu dugc dit trong khéng khi.

1-8. C6 hai dién tich bing o
nhaua vi trdi ddu. Ching minh ring
tai moi diém cdch déu hai dién tich
dé, phuong cua lyc tic dung lén
dién tich thir g, song song véi
dudmg thang ndi hai dien tich dé.

94 N

1-9. Tim luc tdc dung lén mot
dien tich diém q = (5/3).107°C dat _ |
¢ tam nita vong xuyén bén kinh r; = Scm tich dién déu vdi dién
tich Q = 3.107"C (dit trong chan khong).

1-19. C6 hai dien tich diém q, = 8.107°C vi g, = ~3.10°C
dit cach.nhau mét khoang d = 10cm trong khong khi (hink 1-4).

Tinh ;1. Cuong d6 dign trudng gy bdi cdc dign tich do ta:
cic diém A, B, C. Cho bift : MN = d = 10cm, MA = 4dcm,
MB = 5cm, MC = 9cm, NC =7cm.

2. Luc téc dung lén dién tich g = —3.107'°C dat tai C.

1-1%. Cho hai dién tich q va 2q dat cdch nhau 10cm. Héi tai
diém nao trén dudng néi hai dién tich dy dién truong triét tidu.

Hinh | -4

1-12. Xdc dinh cudng do dién truomg & tam mot luc gide déu
carth a, biét rang & sdu dinh chiané cé dat :

1) 6 dién tich bang nhau vi cling ddu ;

2) 3 dién tich am va 3 dién tich duong vé tri 56 déu bing nhau.

1-13. Trén hiph t=5AA Brmotmicphing vothan tich dién
déu véi mat do dién/mit 6 = 4.1-0_9C/<:m2 v e mat qua cu tich
dién cling ddu véi didn tich trén miat phahgEI o1 luong clia qua cdu

i1




bang m = lg, dién tich cha né bing q = 107°C.
‘Hoi soi day treo qua ciu lgch di mét-gée bing
bao nhiéu so véi phuong thing ding.

1—14. Mot dia tron ban kinh a = 8cm tich
dién déu v6i mat do dién mat o = 10°C/m”.

1. Xac dinh cudng dé dién trudng tai mot
diém trén truc cla dia va cach tam dia mot B
doan b = 6¢cm.

2. Chiing minh rang néu b — 0 thi biéu A
thitc thu duge sé chuyén thanh biéu thic tinh
cudng dé dién trudng gay bO’l mot mat phing
vo han mang dién déu.

3, Chiing minh ring néu b >> a.thi bidu thic thu du'dc
chuyén thanh biéu thic tmh cudng do dién trudng gay b(n mot
dién tich diém.

1-15. Mot mat hinh bén cdu tich dién deu mat dé dién mat
G = 10_9C/m . Xac dinh cudng do dién truong tai tam O ciia bin cdu.
 1-16. Mot thanh kim loai manh mang dién tfch q = 2.107'C.
X4c dinh cudng do dién trwdng tai mot diém nam céch hai ddu -
thanh R = 300cm v c4ch trung diém-cha thanh R, = 10cm. Coi
nhu dién tich duge phﬁn b6 déu trén thanh.

1-17. Mot mat phang tich dién déu véi mat do . Tal khoang '
gitfa clia mit ¢6 mat 16. héng ban kinh a nho so voi kich thude cha
mat. Tinh cuo‘ng do dien trudmg tai mot diém nim trén dudng
thang vudng gbéc véi mat phang va di qua tﬁm 16 hong, cach tam .
dé mét doan b.

1—-18. Mot hat bui mang mot dién tich q2 = -1,7.107'°C &
cich mot day din thing mot khodng 0,4cm va ¢ gin dudng trung
truc clia diy dén dy. Poan day din nay dai 150cm, mang dién tich
q; = 2.107°C. Xdc dinh luc tic dung lén hat byi. Gia thi€t ring q,
dugc phan b6 dén trén. soi-day va s cé mit clia g, khong anh
huong gi téi su phan bé dé:

1-19. Trong|dién trudne cha moi mat phang vo han tich
dién tich déu ¢6 dat haithanh fich“dién nhu nhau. Hoi luc

Hinh 15
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tdc dung cha dién truong Ién hai thanh dé c6 nhur nhau khong
néu mot thanh nam song song véi mat phang con thanh kia nam
thdno g6¢ v6i mit phang.

1-20. Mot mit phang vo han mang dién déu ¢6 mat do dién
tich mit o = 2.107°Clem?®. Hoi lye dién trudng cla mat phing d6
tac dung lén mot don vi dai cia mot sgi day di vo han mang dién
déu. Cho biét mat do dién dai clia day A =3.10 8C/cm.

1-21. Xdc dinh vi trf cfia nhitng diém & gin hai dién tich diém
q) Va g, tai d6 dién trudmg bing khong trong hai trudng hop sau
day: 1) q;, q, cling dau ; 2) q;, g5 khéc dau. Cho bigt khoang cich ‘
giffa q,, g, lal. '

1-22. Gif¥a hai day dan hinh tru song song cdch nhau mot
khoang / = 15cm nguoi ta dit mot hiéu dién th& U = 1500V. Ban
kinh t1ét dién méi day lar =0, lem. Hay xéc dinh cwrdng do dién
tmo‘ng tai trung diém cla khoang cach giita hai soi day biét rang
céc day dan dat trong khong khi.

1~23. Cho hai dién tich diém g, = 2.107°C, g, = —107°C dat

cédch nhau 10cm. Tinh cong cta fye finh dién khi di¢n tich q,

dich chuyén trén dudng thing ndi hai dién tich dé xa them mot
doan 90cm.

1-24. Tinh cong cén thiét dé dich chuyén mét dién tich

q = (1/3).107C 1 mét diém M cdch qua cdu tich dién ban kinh

r = lem mét khoang R = 10cm ra xa vo cuc. Bi€t qua cdu cb
mat do dién mit o = 10 CYem?.

1-25. Mot vong day tron bén kinh 4em tich digén déu véi

dién tich Q =(1/9).107%C . Tinh dign th€ tai : 1) Tam vong day.

2) Mot diém M trén tryc vong diy, cich tam cha vong day mot
doan h = 3em.

1-26. Mot dign tich diém q = (2/3). 1077C ndm cach mét sgi

day dai tich dién déu mot khodng r, = 4em ; dudi tic dung ca dién
trudng do soi day giy ra, dién tich dich chuyen theo huéng dumg
stic dign trudng dén khoang each 1,/ = 2cm, |khivds luc dién trudng

thue hign mot cong A=504077), TidH fhidb dien dai cha day.
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1-27. Trong chan khong liéu ¢6 thé cé6 mot truong finh dién ma
phuong cla cdc vecto cudng do dién trudng trong cd khoang khong
gian ¢6 dién truong thi khong déi nhung gid tri lai thay ddi, vi du
nhu thay déi theo phuong thang géc -

véi cdc vecto dién trudng (hinh 1-0)

dugce khéng ? o ' -
1-28. Tinh dién the gay ra boi ' E—-

mot qua cdu din dién mang dién tich

-q bang cach coi dién thé tai mot diém

A nao dd bang tong cic dién thé do Hinh 16

titng dién tich diém gay ra, trong cic
trudong hop sau day : .
a) Tai mot diém nim-trén qué’t cau.
b) Tai mot diém nim trong qua cau. .
¢) Tai mot diém ndm ngoai qua céu cdch bé mdt cha ndé mot
doan bing a. :
1-29. Tinh dign thé tai mot diém trén truc cha mot dia tron
mang dién tich déu va cich tam dia mot khoang h. Dia c6 bin
kinh R mat d¢ dién mat o.
1-30. Xhoang céch giiia hai ban clia mot tu dién 1a d = 5cm,
~cudng do dién trudng giita hai ban khong déi va bang 6.10%V/m.
Mot électran bay doc theo dudmg sdc cha dién trudng tir ban nay
sang ban kia clia tu dién véi van téc ban ddu cla électron bang

“khong. Tim van t6c clia électron khi né bay t6i ban thit hai cla w
dién. Gia thi€t bo qua anh hudng cua trong trudng.

1-31. Cho hai mit phang song song v6 han mang dlen déu,
mat d6 bang nhau va trdi ddu, dat cdch nhau Smm. Cudng do dién
trudng . gifta chiing 1a- 10*V/m. Tinh hi¢u dién the gura hai mat
phang dé va mat do dién mat cta chiing,

1-32. le hat Ak C.Dcua mot hinh che nhat ABCD (céd céc

canh AB = 4m, BO'= 3m) ngiidi 12 dachai didn tich diém q, = —3:107°%C

(tai 0), q, = 3.10] *C (k- B)-"Tinh hieu'dremiie giita A va B.
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1-33. Tinh cc‘mg cua luc dién
truong khi chuyén dich dien tich
q = 107°C tir diém C dén D néu
a = 6em, Q, = (10/3).107°C,
Q, =-2.107°C (hiuh 1-7).

1-34. Gitia hai mit phang
song song vo han mang dién déu
mat d¢ bing nhau nhung trij d4u,
cach nhau mot khodng d = Iem :
dit nam ngang, c6 mot hat mang dién khéi lugng m = 5.10° 14kg
Khi khong ¢é dién trudng, do stic can clia khong khi, hat roi véi
van t6c khong déi v,. Khi giffa hai mat phing nay cé hiéu dién thé

Hinh -7

U = 600V thi hat roi cham di v&i van toe v, = %. Tim dién tich

cla hat.
1-35. C6 mot dién tich diém q dit tai tam O cfa hai dudng
tron dong tam ban kinh r va R. Qua tam O ta vé mot dudng thang

cit hai dudng tron tai cdc diém A; B, C, D (hinh 1-8).
1. Tinh cong ciia lyc dien trudng khi

dich chuy€n mét dién tich qo tit B dén C

va tr A dén D. ///\\\
2. 5o sanh cong clia luc finh dién khi A B Oq }C D

dich chuyén dién tich q, tir A dén C va tiy b

Cdén D. ;

1-36. Mot hat bui roi fr mét vi tri
cdch déu hai ban cla mot tw dién phing.
Tu dién duge dat thang ding. Do siic
can ctia khong khi, van t6c cfia hat bui khéng déi va bing
vy = 2em/s. Hoi trong thoi gian bao 1au, sau khi dat mot hiéu dién
thé U = 300V vio.hai-ban-cla-tu-didn-thi hat bui dap vao mot
trong hai ban d6. Cho bigtkboang cactygifiahai ban 1a d = Zem,

khoi luong hat bui'm =240 “g dienytich eta hat builg = 6,5.107C.

Hrfizh -8
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1-37. Cho hai mat try déng truc mang dién déu bang nhau va
trai ddu cé ban kinh 1an luot 12 3cm va 10cm, hi¢u dién thé giiia
chiing 14 50V. Tinh mat do dién dai trén mi mit try va cudng do
dién trudmg tai diém & khoang céch bing trung binh cong ciia hai
bén kinh. '

1-38. Cho mét qua ciu tich dién déu véi mat doé dién khéi p,
ban kinh a. Tinh hiéu dién thé gitta hai diém cach tam lan lugt 1a
a/2 vaa.

1-39. Nguoi ta dat mot hiéu dién the U = 450V glua hai hinh

. tru dai déng truc bang kim loai mong ban kinh = 3cm, = 10cm
Tinh :

‘1. Bién tich trén moét don vi dai clia hinh tru.

2. Mat do dién mit trén mdi hinh tru.

3. Cm‘mg do dién truong & gdn sit mat hinh tru trong, &

_trung diém clia khoang céch giita hai hinh try va & gan sat méat

hinh tru ngoai.

Chutong 2 : VAT DAN = TU DIEN
Tom it cbng thitc
1. Liénhé giita dién thé'va dién tich ctia mét vét ddn :
. Q=0CV, (2-1)
- trong d6 C 1 dién dung cta vat dan.
2. Dién dung ciia mét qud cdu bdng kim logi (c6 lap) -
C = 4ngeR, (2-2)
R 1abén kinh.clia qua cau. o ' '
3. Pién dung ciia tu dren phdng :
EnED :
= - 2-3)
5 (2-3)

trong do S 1a dién ‘fich mot ban tu dién,.dda khoang cdch glua :
hai bam.
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4. Dién dung ciia tu dién cdu :
' _ dmeyeR R,
Ry =Rp) |
v6i R 12 bén kinh mit ciu trong, R, 13 ban kinh mit ciu ngoai.
5. Dién dung ciia tu dién tru
_ 2meyel
MR, /R)’

véi [ 1a chiéu cao chia hinh try, R, 13 bdn kinh tiét dién mat tru

C. (2-4)

(2-5)

trong, R, 12 ban kinh tiét dién mat tru ngoai.

6. Dién dung C ciia mot bé t dién

ghép song song
0 . -
C=>0¢; . - (2-6)
_ i=1
ghép ndi tiép :
(I
— = Z% _ 2-7)
C as ' '
7. Ndng higng vat ddn (c6 lap) :
2 2 ‘
8. Ndng luong ciia tu dién :
2 2

Ning lugng cta ty dién phing : :
_5eSU°  geE’Sd  o°Sd

W = : (2-10)
2d 2 2gge :
9. Mdt d¢ ndng liiong dién truong :
2
W = guel T ED

2 291
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Bdi tip vidu 1
Mot qua céu kim loai dat trong chan khong cé ban kinh bing

50cm, mang mot dién tich g = 5.10~ °C. Xéc dinh cucmg do dién
trudmg va dién thé tai mot diém : 1) Nam cich mit qua cu 100cm ;

© 2) Néim sdt mat qué cdu ; 3) O tam qua cdu.

Bai gidi | o
q=5.10"C _ ¢ DE,V

Cho < R=50cm =5.10"'m CHoi { 2)Ey, Vi ?
[=100cm=1m - 3)Eg Vo ?

l. Cuong d6 dién truong va
dién th€ do mét qua cau kim loai
‘mang dién gy ra tai mot diém nim
ngodi qua ciu bang cudng do dién
trudng va dién thé gay béi mét dién
tich diém c¢é dién tich bang dién
tich clta qua cu dat tai tam cia no.
Goi r 12 khodng cch tir tam O cia

qué ciu dén diém M ma ta xét, thi : Hinh2-1
' 5107 |
drggr® - 47.8,86.1077 (50+100)°.107
Vy = —3 = 1 5.10 310V

dmegr  47.8,86.10712 (50 +100).1072
2. Cuong do dién trudng ngay trén mat qua cu thi khong xdc
dinh dugc, nhung tai mot diém nim sat mat qua ciu van duofc tinh
. gan dung theo cong thitc trén :

. -5 . ) o
goo_1 210 _4:1,8.'106V/m,-
MEq (50)°.10
- -5
| 4 1 _5..10 TH § \HE
dme, 510
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3. Cudng d¢ dien trudng tai tAm qua cdu bing khong vi qua
cau kim loai cap bang dién (E, = 0). | 7 :

bien the taj 1am qua cau bing dién the tai mot diém trén mit qua
cau vi qua cu kim logi 12 mét vat ding the. Do d6 : V= 9.10°V.

Baitipvidu 2
, ' ) 5 - o
Mot qua cau nho mang moét dién tich q = 5,10 C dat cach
mat tdm kim logi phing mét khodng a = 3cm. Tém kim loai nay

- duoc nGi v6i dat. Hay tinh lue tic dung lén qua cdu.
Bai gidi

5 7
=-—-107"C
Cho {1~ 3 |  Hb:F?
la=3cm =3.107%m, |
Do hién tugng huéng tmg finh NP q
dién, trén mar @m kim loai s& xudt
hi¢n cdc dién tich hudng ting. Dién tich ' o

hudng dng trén mar kim loai chiu tc

dung cla luc @nh dignF. D& dang
nhan thiy theo dinh lugt Niuton thi 3

lic tic dung leq qua ciu vé cudng do

s& bang luc tic dung Ién tdm kim loai

mang dién do huc"mg iing.

Xet mét didm M nam bén trong va
sdt mit tdm kirm Joai. Dbién tich huong
ting tai M chiy ¢ dung cilia luc finh
diendF . Vi tinh chat dai xdng nén chi
cén chii ¥ t6i thanh phén huc vuéng gée
v mat tim king loai (dF). :

Dé tinh dF ta chia t#m kim loai ra thanh céc phin & hinh
vanh khan ¢6 b Kk, bé rong dx. dicniich Ao, Goi dQ 1a dién
tich hudng ving gaq dien'tich'dS, fa e6 :

dF = Equ,

Hinh 22
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trong d6 : E, la dién truong do qua cau mang dién tich g gay ra
trén mat tamqklm loai. . .

E'q' =1
dmeyr
dQ 1a dién tich hudng ting trén dS v6i mat dé dién mat ¢
: dQ = odS = 2noxdx.

2

. vay  dF= 9 ooxdx =
4mey 1 |

| :_ﬂ_g xdxz_icﬁx__,__

29 1 280(d +x%)

_ Mat khéc do tinh chat cha vat dén can bang dién, dién trudng
bén trong. vat dan bang 0 nén :

E Eq + Emdt =0,
vi chi cén chid § t6i thanh phan vuéng goc véi mat tam klm loar
néntaséco:

L a
chosoc —Epae = 0, vl cosal =; )

hay @2 -0
4megr’T _280
tix d6 it ra G = qa3 .
' : ' 2nr
. ' qlaxdx
Vay dF = —— 5
- 28027!(3 + X )
VA J‘ g9 axdxq _ suy 1a _ 5“2" ,
5 4meg (a2 +x2) i2gya’
thay s6 vao ta dugc F = 6,5_.10"4'N. A
Baitipwidu 3

Cho mot tu dién ghang giffa hai ban 1a khong khi, dién tlch S
‘clia méi ban bing Im~ khedng cach d'wita hai ban bang 1,5mm.
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1. Tim dién dung cta tu dién. ‘

2. Tim mat do dién mat ¢ trén médi ban khi tu dién duge mac
vao mot nguon dién ¢6 hiéu dién the khong déi U = 300V.

3. Ciing céc chu hoi trén khi ta 18p ddy khoang khong gian gitia
hai ban tu dién bang mét 16p thuy tinh cé hang s6 dién moi € = 6.

' Bai gidi -
S = 1m?
. 3 cC?
Cho <d = 1,5mm = 1,5.10" m, Hoi 0
G

V)~ V, = U = 300V.

1. D¢ tim dién dung C ta 4p dung cong thic

C = g4e5/d {d6i véi khong khi g = 1),

C=8286.10 °.1/1,5.107 = 5,9.10°F.

2. Goi E 1a cudng do dién trudng gilta hai ban cha tu dién
phang, & 12 mat d6 dién mat trén cic ban, ta cb :

. =%
| EpE .
tdé rit rac = geE = ,E, nhung E = U/d,
nén ¢ =g,U/d = 8,86.107%.300/1,5.107 = 1,77.107°C/m>.

3. Duya vao cong thic C = eC, ta thiy dién dung cla tu dién

trong trudng hop nay s tang 1én ¢ 14n. Vay ta c6 :
C=6.59.10°F = 35,4.107F.

D61 v6i mat do dién mat o, ta ¢6 nhan xét 12 trong trudng hop
nay, hiéu dig¢n the U giita hai ban khéong déi cho nén néu C tang ¢
1an thi dién tich Q = CU ciing sé ting ¢ l4n, do dé mat do dién mat o
cing tang len £ ldn : 6 = 6.1,77.107°C/m’= 10,62.10°°C/m? =

2

1,06.107°C/m’.
Biitdpvidu 4
C6 mot diep-tich-q=4.510"C-dar¢rgifta-hai ban clla mot

dién phéing c6 dign dung € =1 FI 0/ TE Wien tich dé chiu téc
dung cia mot Iyc bang E=981. 1071y} : '
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Dién tfch cha mdi ban bang S = 100cm?>. Gma hai ban tu di¢n
ngudi ta dd diy chat parafin (¢ = 2). Xic dmh

1. Hi¢u dién thé gifra hai ban. -

2. bién tich cua tu dién.

3. Mit do nang luong va niing lugng dién trudmg gidta hai ban
tu dién. :

4, Luc tu’o'ng tic giita hai ban.

Bai gidi :
e=2 (U,
q =4,5.107C, Qs
Cho{C =1,78.1071'F, . . HOi {w,
F= 9,81.10*5N_ | W,
S = 100cm? = 1072m? £

1 Hiéu dién the giita hai ban cha tu dién dugc tinh theo cong
thic ‘ : U=Ed, - (1)
- trong d6 E va d l4n luot 1a cuong do dién trudng va l(ho.‘:m0 cach
giita hai ban cua tu dién.

Goi Flaluc finh dién tic dung len dién tich q dat giita hai ban
tu dién. Taco :

"F=gE. @
Khoang céch d giita hai ban ¢6 thé duoc rdt ra tlr cong thiic
tinh dién dung C ctia tu dién phéng : S
C = gyeS/a. - -3
Rut d va E tir cac bleu thitc (2) va (3) 161 thay Va0 bléu thitc
(Dtacd: _ _
FegSe 0.81.107°8,86.10122.10°2
qC 4,5.107%1,78.107
2. Goi Q 1a dign Tich clia fu dign, ta s
Q=CU =1,78.107"1 217 =3,8510"°C
3. Mat d6 nang luoagw dudce tinh'theo-@ong thiic -

U=

=217V,
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2
_eeE’  ee(F) 886.10722(981.10°°
2 2 \q 2 4,5.107

=42,03.10 *1/m’.

Ning lugng dién trudng W giita hai ban tu dién duoc xdc dinh
. bing cong thuc _
W = vCUZ = %1.,78.1_0”{217)2:4 19.1077F.

4. Goi tuc tu’Ung tac gifia hai ban cta tu dién 1a f, cong dich
Chuyen hai ban tu dién lai s&t nhau vé tri s6 bang nang lugng W 7
ctia tu dién, ta cé :

fd =W =wSd.
Vay : f=wS=42,03.10"*.1072N = 42,03.107°N,

Bai tip tw gidi
2-1. Cho hai mit cdu kim loai déng tam ban kinh R, = dcm,
R, = 2em mang dién tich Q, = —(2/3).107°C, Q, = 3.107°C. Tinh

cuong d¢ dién trudng va dién the tai nhitng diém cdch tam mit
ciu nhu*ng khoang bang Iem, Zem, 3em, dem, Som.

2-2. Mét qua cdu kim loai ban kinh 10cm, dién the 300V.
Tinh mat d4 dién mat clia qua cu,

2-3, Hai qua cdu kim loai ban kinh r bang nhau va bang
2,5cm dat cach nhau lm, dién the clia mot qua cau Ia 1200V, cha
qua cdu kia 13 —1200V. Tinh dién tich ciia mdi qua ciu.

2—4. Hai qué cu kim loai ¢6 ban kinh va khéi lwong nhu
nhau : R = lom, m = 4.10 kg dugc treo & dau hai soi day cé
chiéu dal bang nhau sao cho mat ngoa: cha ching tlep xtc vdi
nhau. Sau khi truyén dién tich cho cic qua céu, ching ddy nhau va
déy treo lech mot gée ndo dé so véi phuong théng ding. Sitc cang
clia day khi d6 1o T =40 107N Tinh dign ihé clia cde qua cdu

mang dién nay biét rang khoang ¢ach Yur'didm treo dén tam qua
cau la ! = 10cm. Cac qua eau-dat trond KEGhg khi.
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2= 5 Hai qué cdu kim loai bdn kinh 8cm va Sem ndi véi nhau

bing mot sgi day dan co dien dung khong dang ké, va dugc tich
mot dien luong Q = 13.107 5C. Tinh dlen the va dién tich clia mdi
- qua ciu. /

2—6. Tai tam ¢lia qua cdu réng co’ 1ap banG kim loai c6 dai
mot dién tich q. Hoi khi treo mot dién tich g & ngoai qua cau thi
n6 ¢6 bi lech.di khong ? Ciling cau hoi dé cho. trudmg hop ta noi
qua cdu véi dat. -

2-7. Trude mot tim kim loai ndi véi dit nguoi ta dat mot dién
tich q cdch tam kim loai mot doan a. Tinh mét dé dién mat tren '
t4m kim loai tai diém :

1. Cdch q mét doan bang a.

2. Cach q mot doan bang r (r > a).

.2-8. Mot qua cdu kim loai ban kmh R = lm mang dlen tlch
q=107°C. Tinh : |

1. Dién dung cia qué cdu ;

2. bién thé chia qui cdu ;

3. Ning lugng truong tinh dién cha qua cu.

229, Tinh dién dung cla Trai Dat, biét bén kinh cla Trai pat
1aR = 6400km. Tinh do blen thién d1en thé ciia Tr4i D4t néu tich
thém cho né 1C.

© 2-10. Cho mot tu dlen hinh tru ban kinh hal ban la r= 1,5cm,
R = 3,5cm. Hiéu dién th€ giifa hai ban 1a Uy = 2300V. Tinh van toc
-clia mét électron chuyén dong theo dudng stic dién trudng tir khoang
cich 2.5cm dén 3cm néu van téc ban ddu cla nd bang khong.

2-11. Cho mot tu dién ciu bdn kinh hai bin 12 r = lem va

R = 4cm, higu dién thé gifra hai ban 1a 3000V. Tinh cuomg do dién
©trudng & mot diém cich tam tu dién 3cm. : S

 2-12. Cho mot tu dién cdu bdn kinh bai ban 1aR; = lem, R, =3cm,
hiéu dién thé gifta hai ban ta U <=,2300V,, dinh via toc cia mot.
électron chuyén dorlg theo dudis sic Jien tridng tir diém cach tam
mot khoang r, = 3e¢m déndiein cich tam ot khodng ry = 2em.
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2-13. Hai qua cdu mang dién nhu nhau, méi qua nang
P = 0,2N dugc dar cich nhau mét khoang nao dé. Tim dién tich
clia cdc qua ciu biét ring & khoang céch dé, ning lugng tuong
tdc tinh dién 16n hon nang hugng tuong tac hép din mot trigu lan.

2-14. Tinh dién dung tuong duong clia hé céc tu dién C|, C,,
;. Cho biét dién dung cla mébi tu dién bing 0,5uF trong haj
truong hop : 1) Mic theo hinh 2-3 ; 2) Méc theo hinh 2—4.

D t
Gy Co G
A B A AR
C3 . 62
Hinh 2-3 _ Hinh 24
2-15. Hiéu dién thé gita hai diém A
va B bang 6V (hinh 2-5). Dién dung cla
. . » s L A B
tu dién thit nhat C, = 2uF vi cha tu dién P 1
. . . . . PN 1 2
thir hai G, = 4pF. Tinh hiéu dién thé va -
dién tich trén cdc ban tw dién. :
T Hinh 2-5

2-16. Tinh dién dung twong duong
ctia hai hé cdc ty dién C,, G, C;, C; mic theo hinh 2-6 va 2-7,

chitng minh réng diéu kién dé hai dién dung tuong duong bing
nhau 13 : '

Cy Co . Gy Gy
A B A B
i -
Cg E C4_ o C3 E C4
Hiph 226 : Hinl 2-7
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€ _Cs
C, C;

2—-17. Mot tu dién ¢6 dién dung_C1 = ZOu_F, hiéu dién h¢€ giita

hai ban la U, = 100V. Nguoi ta ndi song song véi né mét tu dién
thit hai ¢6 higu dién thé trén hai ban 12 U, = 40V. Xiéc dinh dién
dung cha ty dién thi hai (C,) biét hiéu dién thé sau khi néila -
U = 80V (hai ban néi v6i nhau ¢6 dién tich cung diu). -

2~18. Mot tu dién c6 dién dung C = 2uF duge tich mot dién

luong q = 10°C. Sau d6, céc ban cla tu dién dugc néi v6i nhau
bang mot day din. Tim nhiét luong tod ra trong day dan khi ty
dién phong dién va hiéu dién thé glu’a hai ban cta tu dién truée

khi phong dién. _

2-19. X4c dinh phiét lugng tod ra khi ) Uy
noi cic ban phia trén (ban khéng ndéi d4t) MI"lN
cua hai tu dién bang mot day dan (hinh g ©

2-8). Hi¢u dién thé giita cdc ban phia trén o | Io -

cua cidc tu dién va dat lan lugt bang

U; = 100V, U, = -50V, dién dung cua

Hinh2-8

céc tu dién bang C; = 2uF ; C, = 0,5pF.
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C huong 3 - DIEN MO1
Tom t3t ca"mg thifc

L. Lién hé giita vecto cuong dé dién tr ztong va vecto d’ren‘ cam

D=geE. 3-1
2. Binh li Oxtrogradi = Gaox trong dien mot :

- Cj:Bdé’ = Z% : | B .(3_'2)



3. Vecto pldn cue dién moi :
P=ys,EvaD=g,E+P, = (3-3)
v6i 1 + % =€ ; ¥ goi 1 hé s6 phan cuc dién moi. '

4. Mdt do dién tich lién két trén mdt chdt dién moi dit trong
dién truong . = '
o' =P =ygE,, (3—4)
vl P, va E| Ta hinh chiéu cla vecto phan cuc dién moi va vecto
cudng do dién truomg lén phuong phap tuyén ngoai clia mat ¢o
dién tich xuit hién.

Bai idp vidu 1

Cho hai miat phing kim loai A, B song song tich dién déu, dat
cich nhau mét khoang D = Iem, 1dn lugt ¢6 mat dé dién mat bing
o4 =(2/3.107C/em® va og = (1/3).107°C/em?®. Hing s6
dién moi clia mét 16p moi truomg 6 d6 dai d = Smm gilta chfmg la
¢ = 2 (hinh 3~1). Xdc dinh hiéu dién thé giita hai mat 46. -

Bai gidi :
D =icm=10"m,
o = (1/3.107°C/em? = (1/3).107°C/m?,
Cho {5, =(2/3).107C/em? = (2/3).10 °C/m?, Hbi: U,y?

d = 5mm = 0,5.10 % m,
g = 2.

Vi hai mat phing mang dién tich cling
dau nén vecto cudng do dién trudng do hai
mat phing mang dién dé gay ra ¢6 hudng
nguroc nhau. Cudng do dién trudng téng hop
& trong 16p moi trudng cé hang s6 dién moéi
€ va bé day d ¢6 gid.ribing

OaA =9
Ed i - Hinlt 3]
2808 )
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_ Cudng do dién truong toncr hop & trong khoang l(honcr gian
con lai gitia hal mit phing mang dién trén cd tri s6 bang :

E, = (Cp = GB)
- 2g.
Hiéu dién thé uno véi 16p dién moi bé day d ¢6 tri s6 bang :
d
Uy, =E,d = (____Gi
288

Hiéu dién th& ing véi Iorp khong khi con 12\1 cd bé day
(D - d) bing :

- O’B)(D - d)
28, '
Hiéu dién thé glua hax mat phang mang d1en A B song song
' tren c6 tri s6 bang : -

Uy =Ey(D-d) = (GA

U=Uy+ U, = f°B><D ~0) a0 _

, pL 2e48
_ N _
3 {op — GB)[D d+— ]
= = 1413V.
: 2gq -
Bdi tip V1'dli2

Cé hai mit phang song song vo han mang dién déu trdi diu
mat do dién mit bing nhau. Ngudi ta 18p day gilta hai mat phang
d6 mot 16p thuy tinh ddy 3mm (g = 7 déi véi thuy tinh). Hiéu dién
thé giffa hai mat phing trén 1a 1000V. Xdc dmh mat do dién tich
lién két & trén mat chat dién moi. . . :

Bai g:al
U = 1000V,
€ z 7, — ‘
£ = 8,860 REHNTE o {°
d=3.10"m
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Taco c'=P, rongdé P, =D, —gyE .
~ Vi hai mat phano mang d;en la vo han va mat do dign déu nén

céc vecto D va E déu vuong goc véi hai mit phang Ta co D =D,
E,=E, o' =D-gE.

5 U ~ =R - 2
Thay D=¢ytE va E = T vao biéu thic trén ta c6 -

o' = gy(e — DE = g4z - 1')%,

Thay £y, €, U, d bing nhiing tri s6 cha chiing ta ¢6 :
& = 8,86.1072.6000/3.107°C/m? = 1,77.107°C/m>.

Bii t3p tur giai -

3-1. Xdc dinh mat do dién tich lien k€t rén mat modt tdm
mica day 0,02cm dat vao giita va 4p sat vao hai ban clia mot tu
dién phiing dugc tich dign dén hiéu dien thé U = 400V,

3-2. Bén trong mot 16p dién modi déng chat hing s6 dién moi

12 g, c6 mot dién trudng déu B. Nguoi ta khoét mot 16 héng hinh

cdu bén trong 16p dién méi ay, Hiy tim cudng d¢ dién trudng E
tai tam 16 hdng do céc dién tich cdm g trén miit 16p dién moi tao
thanh 18 héng gay ra.

3-3. Mot tu dién phang c6 chia dién méi (¢ = 6) khoang cich

- gifia hai ban 13 0,4cm, higu dién thé giita hai ban 14 1200V Tinh :

1. Cudng dé dién trudng trong chat dién moi.

2. Mat d¢ dién mat trén hai ban tu dién.

3. Mat d9 dién mat trén chat dién moi.

3~4., Cho mét tu dién phing, moi trudng gilta hai bin ban dau
1a khong khi (g, = 1), dién tich méi ban 12 0,01m’, khoing cich
gifta hai ban 13 0,5c¢cm, hai ban duge néi v6i mot hiéu dién thé
300V Sau d6 bo nguon di roi 1ap day khoang khonU gian giifa hai
ban bing mot chit dién moi cd €, = 3.

1. Tinh higu dign-thé gilta_hai ban tu dién sau khi 1ﬁp day
dién moi.

2. Tinh dién tich tréa mb1 ban.
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3-5. Cho mot tu dién phing, khoang cich gifta hai ban la
0 Olm Gifta hai ban dé ddy diu ¢6 hing s6 dién moi £ = 4,5. Hoi
cfn phai dat vio cdc ban-mat hiéu dién th€ bing bao nhleu dé mat
do dién tich lien két trén ddu bing 6,2.107°C/em?.

3—6. Gifra hai ban cia tu dién phang, c6 mot ban thuy tinh -
(¢ = 6). Dién Lich mdi ban tu dién bing 100cm’. Céc ban tu dién
hiit nhav véi mot luc bang 4,9.10°N. Tinh mat d¢ dién tich lién
két trén mat thuy tinh.

3-7. Mot tu dién cau cé mot nira
chira dién moi dong chét voi hing so

dién mé1 € = 7, nlra con lai 1a khéng
khi. Bin kinh cdc ban la r = S5cm va
R = 6cm (hinh 3-2) : Xdc dinh dién
dung C clia tu dién. B6 qua doé cong
ctia nhitmg duong sic dién trudng tai
mat giGi han chét di¢n moi. : Hinh3-2

3-8. Trong mot ty dién phing c6 khoang cach giifa.cdc ban 1a
d, ngudi ta dit mot tdm dién méi day d, < d song song véi cdc ban
cua tu dién. X4c dinh dién dung clia tu dién trén Cho biét hing s6
dién moi cua tdm dién moi 13 g, dién tich clia Am d6 bang dién
tich cac ban cha tu dién va bang S.

3-9. Hai ty dién phing, mdi cdi ¢6 dién dung C= 10 uF -
dugc mic ndi tiép v6i nhau. Tim su thay déi dién dung clia hé néu
- 1dp day mot trong hai tu d1én dé bang mot chit dién méi ¢6 hiang-
$6 dién moi € = 2.

3-16. Mot dién tich q duge phﬁn ba deu trong khap thé tich
cta mot qua cdu ban kinh R. Tinh : .

I. Nang ]ufo‘ng dién trudng bén trong qud cu.

2. Nang lugng dienctruang bén ngoal gua cau..

" 3. Khi chia doi‘qua edu thahh fai hia qud ciu bang nhau,
~ nang lugng dién trucng thay d0i the nae )= :
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Cho hiing s6 dién méi clia méi trudng iN
bén trong ciing nhu bén ngoai qua cu
déu bing .

3-11. Vecto cam tng dién D qua
mat phin cich giita hai chit dién moi

. P
khic nhau, s& déi huéng (hinh 3-3).
Tim quy ludt cha su déi huéng do.
Hinh 3-3
Chzm’ng 4 : TUTRUONG
Tom tit cong thiic
1. Binh luat Bzo —Xava — Laplatx
4B = uop AT (4-1)

47‘1‘ r3
trong dé dB 1 vecto cam ting tir do phén tir dong dién 1dl gay ra
tal diém M xdc dinh bdi ban kinh vecto T (vectd néi tir phan tr
dong dién t6i diém M), Wy = 47: 1077H/m la hing s6 tlr, p 1a do
tir thdm clla méi trudng,

2. Nguyén ii chéng chdr tix triong

B = [aB va B = zBl (4-2)
ca dong dién .
3. Vecto cudong do tirfruong
H= —B+ (4-3)
Hokt
4. Cdm ung trgdyroboirmordonmrdone dfen thang

R £ fppl(eesd, +ienst) ,

4-4)
Ay
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trong d6 r 12 khodng céch tir di€ém muén tinh-cam tmg tix 6i dong
dién. Trudng hop dong dién thiang dai vo han : 6,=0;0,=m:

B :_M.. ) (4-5)
2Rr '

8. Cam ting tir gdy ra bot dong dién tron tai mot diém trén truc

HoiIS : | :
= - (46
2n(R? + h*)*/*
trong d6 R 12 bdn kinh dong dién tron ; Sla dién tich chland; hla
khoano c4ch tir tam dong dién tron t6i diém mudn tinh cam ng tix.
6. Vecto cdm iing tit do mot hat dién (huyen dong sinh ra tai
mét diém M cach hat dién mét doanr
B = PoH qv AT : ‘
B= : (4-7)
4’1‘5 r3 .
7. Dinh 1i Oxtrégratzki —Guox doi véi tiv tr. Mo’ng
chds 0. L (4-8)
(s) . :
8. Dinh Ii Ampe vé luu s6 ciia t truomg
| dHdl = 21 - N CE)
(c) ' ' -
- 9, Cudmg dé ti truong
— Bén trong mot cudn day dién hinh xuyén
H=—n, - (4-10)
211R _ ' '
véi n 12 s6 vong clia cuén day hinh xuyén, R 1a bén kinh ctia dudng -
* tron tam 1 tAm cha hinh xuyén di qua diém muén tinh tit trudng.
— Bén trong 6ng déy dién thing dai vo han :
vl 1, la s6 vong day trén d(m vi da clia dng day. '
0. Lu’c tac dunq Citer t b Lro‘ng eyl paiidn

AP 2Tl AB. (4-12)
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11. Céng ciia tir hee .

A =10 — b)) (4-13)
trong d6 ¢y, va ¢, 1a tir thong giri qua dién tich lic ddu va lic
sau cuia mach dién.

12. Luc Loren
FL=qv A B, (4-14)

trong 46 q va v 1a dién tich va vecto van t6c cha hat mang dién
-chuyén dong.

Baitdpvidu 1
Hai day din thang dai vo han vudng gdc véi nhau va nam
trong hai mat phang vuong géc. Trén cic day din cé cdc dong
dien 1) = 2A va I, = 3A chay qua (hinh 4-1). Xic dinh vecto
cudng do tir trudng tai cdc diém M, vi M,. Cho biét khoang cich
 gilta hai day din AB = 2cm, AM, = AM, = lcm.

Bai gidi
ol =24,
.y} 2 _H] (M1)9
Cho <AB = Zcm = 2,10 m, Hot :
5 H, (M, ).
AMI = AM, = lem = 107" m,
BM, = lem = 10%m.

Theo dau bai, dong dien I, nim trong
mat phing hinh v&, dong dién I, vuéng goc NIV
v6i mat phiing hinh V&, cdic diém M, vaM, 1 2
nam trén dudng thing AB dudng nay g _____ 1é—$
vuong géc vai hai day din va nim trong A B

£ Sy M Mo
mat phang hinh v&.-Nhu-da-bi&t-mébi dong !
dién sinh ra xung quanh mé ot fritdpd =
Tir trudng tai cdc diémi M, va My, theo Hinh4-1
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| nguyén i chéng chat mxo‘no bing t6ng hop tit tluo*ng do cac
dong dien 1) va I, sinh ra tai cac diém do.

a) Xde dinh vecto cuong dg i triong Hi, tai M.
Truse hét, cdn xdc dinh vecio cudng do tit truong do timg
“dong dién sinh ra tai M. Veeto cudmg do tit truong H] do dong
dién I, sinh ra tai M ¢4 : '
— Plhutong - vuong g ghe vol mat phanU hinh v&.

— Chiéu : (quy tac van nut chal) di tir phla sau ra phia.
truge hinh ve. :

o 2
'21cAM1. 23141042 3,14

~polon : B = 10°A/m.
Vecto cudng do tu truong H] do dong dién I, smh ra tai .
M, c6: : ,
- thtoﬁg : vudng gée v6i AB va nim trong mit phing hinh v&.
~ Chiéu : di tit phfa du6i lén phia trén hinh v&.
' I -
2n(BA + AM;)
-3 1 ypa/m
23,143.10% 2314
Theo nguyén li chéng chdt tit trudng, vecto cudng do- tr
trudmg tai M, bang : | R ) |

o) ()
H -H +Hi

—Dslon JHO =

H dugc x4c dinh 'theo'quy:te‘lc: céng vectd
= (D =2(2).
(hinir 4 2) chd § rang H1 L H; nén ,
Hl 0 Hmh 4-2

.- P]nrmz g: ho‘p VOt H( P mot gdc &, Xit dmh 136 -
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H%?") ~ I, - I,
HV  2n(BA + AM)) " 2r.AM,
=AM
I, BA+AM,’
3 01 i o

hay tgoy) = —.—— = — > o, = 2634,

YTy T T |

- —Chiéu : T phia sau chéch ra phia truée mit phing hinh v&.

=D¢ I6n : (Xdc dinh bdi dinh 1i Pitago) :

H, = J(Hg”f + (ng))z' = 35,6A/m.

b) Xac dinh vecto cuong do tix triong ﬁz tai M.
Phuong phdp giai tuong tu nhu cau a). K&t qua
1) | = Phutong chiéu - nhuhinh vé 4 — 1 ;
H> i 1

—~Pdion H(z) = HE) ;

—Phiong chiéu :nhuhinh vé 4 ~ 1 ;
=(2)
Hy D¢ i6n: Hg_z) = L =— 3 ;=
2nBM,  2.3,14.10

xﬁ.iozA/m_
3,14 ‘

- =y =(2)

Hz =Hz +Hy (hinh4-3).

~ Phuong : xdc dinh bdi

goéc o, =50°19';

= | —Chiéu : ti phia truéc chéch

29 phia sau mat phéng hinh vé ;
-Pdlén .
H, =@ @ 7 =574 m. Hinh 4-3
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Birtipvidu2

Xéc dinh cudng do tir trudng tai cdc diém nam & bén trong va
bén ngodi ctia mot day din hinh tru dac dai vo han c6 dong dién
cudng do 1 chay qua. Cho bigt bdn kinh tiét dien vuong gbc cua
hinh tru R.

Bai gidi - Cho:LLR ~ Hai H"

Dé xdc dinh cudng do tr trudng sinh ra bdi céc dong dien don
glan ta thudng ap dung dinh luat Bié — Xava — Laplatx, song do6i véi
ciac dong dién c6 hinh dang phtIc tap (cuon day hinh xuyén, dng
day v.v..)ta phcu dung dinh 1i vé lua 5O clia tir trudng (dinh Ii Ampe) :

 1di = SL. - -

(c) \14

'trong doé ZI 14 téng dal 80 céc cuofng d6 dong dién nam trong
i=1.
dién tich giét han boi dudng cong (© ; dt 151 vect_o chuyén doi
. nguyén t6 trén dudng cong (c).
Trong truo’ng ‘hop bai todn, fir trudng do dong dlen sinh ra c6
tinh d6i xing truc — cdc dudng sdc tir truong la nhiing vong tron
¢6 truc 1a truc clia day dan tru (hinh 4—4a). bDé tién lgi; ta chon
dudng cong kin (¢) 1a dudng tron ban kinh 1 tring véi mot dudng
stc tir trudng. Do cich chon trén, Hva d/ trong (1) ¢6 cung
* phuong, chiéu. Mit khic do tinh d6i xung truc cia tir trlmmg, H=
const doc theo d\m'ng cong (c). V& trdi cha (1) s€ c6 gid tri :

d Hal = §Hdl = Hdi=H.2ns e
N O {c) _ ©
V& phai cta (1) bing BT R
2L =1, e )
1=1 T :
trong d6 1 12 cudng d6 dong dién chay,treng. phin hinh try cé tiét

dién 12 dién tich cla divengtron (c). T (1), (2) va (3), suy ra:
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HxIr.. /C{D\
- 2mr : \\r-»—/

a) Trieong hop diém mudn tinh ty
trucng ndm trong day ddan : 0 <r<R

Tacoh:
_Inrz Li?
hE—m e
ER R
va - H = L __r .
2nr T 2xR?

Vay : "Cudng d0 tir trudng tai mot
diém bén trong déay din i 1 véi khoang
cdch tir diém d6 t6i truc clia day dan".

b) Truong hop diém mudn tinh tiv Hinh 44
trigong nam ngodi ddy ddn r > R.

Trong trudng hop nay

L=1
, i i
Dodé: H= "1 = —.
_ 2nr 2

Vay : "Cudng do tir trudng tai mot diém bén ngoai day din d

1¢ nghich véi khodng céch tir di€ém d6 161 truc cha day dan".

Su phy thudce ctia H vao r duge biéu dién trén hinh 4—4b.

Béi tdp vidu 3
Xdc dinh lue tit do mét dong dién thang dai vé han tic dung
lén mot khung day din hinh vuéng canh a = 40cm. Biét ring
cudng dé dong dién thing I, = 10A, cudng do dong dién chay
trong khung I, = 25A0 Day A khan g féiF\frong mat phang clia
khung day, song seng wéi mot canly cig khung va cich canh gan
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- nhét mot doan d = 0,02m. Khung day khong bi bién dang. Chiéu
cdc dong dign cho trén hinh vé 4-5. '
Bai gidi : 7
Chol, = IOA a=40cm =0,4m, Hoi: F?
"1, =25A;d=0,02m.

— —_— — — I —
GoiE , F,, Fy, F, l1an lugt Ia chc / Fo I,
1> F2, .03 Iy _

Iy tic dung cua dong dién thang 1én
cdc canh 1, 2, 3, 4 cua khung day. ’ 3l
Ding quy tac ban tay tréi, ta xac dinh = "-"® """ T

dugc phuong chiéu cha cic luc tdc i Fs
dung nhu hinh v& 4-5. Theo nguyén Ii | 4 5
hop I, luc tdng hgp tic dung len ' . l’? :
khung day bang : D fed ¢

F Fl + FZ + F34 + F4 (1) . ) Hinh 4-5 .

Vidong dien thing 13 dai vo han nén vi tif tuong déi cha céc
canh 2 va 4 d6i véi dong dién thang hoan toan glong nhau. Do d6
-hi‘c tic dung ctia dong dién thang lén canh 2 va 4 ¢6 do 16n bang

* nhau (F, = Fy), c6 diém dat cach day dén thang nhung doan bang
nhau. N6i mot cdch khdc cic lyc F2 va F4 truc (301 véi nhau <
/ F2 + F4 = 0.
Cic luc ﬁ va E ¢6 dac diém ndm gitta canh khung, cing
phlro‘ng, nguoc chiéu nhau va cé dd 1én cho bdi cong thiic
' Fl. “‘oull IZa (2) uO}j’IIIZa (3) '
2nd T om (d +__a)

- DE dang thdy ring lyc tic dung téng hop 1én khung day lam
khung dich chuyén (vi khung khong bién dang), c6 phuong chiéu

nhu By va ¢6 do 16n-(theo-(1).(2),-(3))-:

: = e ionbiela]
: : .27_; M Bd+a)
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2 17 1 -2 '
_ kulilha N 4n.IU. 10.2,5.16.10 95 107N
2nd(d +a)  2m2.107%(42.107)
Bai tdp vidu 4
Mot électron chuyén dong tron.g mot tir trudng déu cam dng
tlr B =5.10T, theo huéng hop véi dudng siic tir trudmg mot goc
o = 60°. Nang luong ctia électron bing W = 1,64.107'°). Trong

truong hop nay quy dao clia glectron Ja mét dudng dinh éc. Tim -
a) Van tdc clia &lectron.

b) Ban kinh cla vong dinh ¢ va chu ki quay ctia électron trén
quy dao.

¢) Budc ctia dudng dinh &c do. :

Cho khéi lugng cha électron m = 9.107 kg, dién nch cua
électron e = —1,6.1071°C.

Bai gidi _
W = 1,64.10710), a) v ?
Cho <o = 60°, BYR?7T?
B=510" ¢)h?

3

v=2W/m = y2.1,6.107 /910" = 1.9.107mys.

b) Electron chuyén dong trong tlr trudng dudi tic dung ciia
lu'c Loren :

a).Ta chH: W = %mv2

—

FL =ev A B. \ (D
Luc Loren ludn ludn vudng géc véi phudng chuyén déng ciia
¢leciron (F 1 V), dodé né khéng sinh cong, nghia 12 khéng Tam

~thay doi dong ning ciia électron. Ket qua la vectg van téc v chi
thay déi phuomg chiddrbne. thaydai yé do ddios E]ectron s& chuyén
dong cong déu (|l v = const),
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Ta hay phan tich vecto v ra hai thanh
phin : V, tring véi phuong dudng sic ti
trudng, V,vudng goéc véi duo‘no stic ti
truong. Khi dé (1) thinh : '

FL—CVAB—EVIAB+6V2 /\B

—

trong dé : ‘ev; AB= F] =0. Vay theo. .
phuong dudng sic tir trudng, électr(‘)n Hinh 46
chuyén déng thing déu v6i van t6c v, .

Do dé : F, = evy A B ludn ludn vudng goc véi v, , dong vai

tro cha luc huéng tam va lam cho electr_on chuyén dong trén mot
duodng tron (méit phang clia vong nay vudng goc v6i dudng siic tir
trudng). Ban kinh cla dudng tron cho boi Cong thite

mv .
R=—2. 2

| B @
Chu ki quay cia électron trén dudng tron cho boi céng thu’c

T= 2.7rR _ 2mn - 3)
vy eB E :

Tong ho‘p hai chuyén dong trén cla électron 1am cho électron
' chuyen dong trén mot dudng dinh Oc cd buorc (theo dinh nghia) :

h=yT="00 @

Tix (2) va (3) ta tinh duge ban kinh cha quy dao :
mv, _ mv sino

R= ~2.107%m = 2cm

eB B
va chu ki quay cua electron _

7= 2T 107,

eB '
c) Tu (4) tinh gUoc
: b L 2nmv, A 2nmvcosa.~ g lomg _ Semn.

eB : eB
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Bai t3p tu giai

4-1. Tinh cudng do tir trudng clla mét dong dién thang dai
vo han tai mot diém cdch dong dien 2cm. Bi€t cudng do dong
dién I = 5A.

4-2. Hai dong dién thang dai vo
han, c6 cudng d6 dong dién ], =L, = 5A,

dugc dat vadng gbc véi nhau va céch é
nhau mét doan AB = 2cm. Chidu cic MoTA B

dong dién nhu hinh v& 4-7.

Xéc dinh vecto cudng do ¥ trudng
tai diém M nim trong mit phing chita
I; va vuéng goc vdi I,, cich dc‘mg dién Hinh 47
I, mot doan MA = lcm.,

4-3. Hinh 4-8 v& mit cit vuéng géc cha hai dong dién thing
song song dal v6 han ngwoc chiu nhau. Khodng cich giita hai
dong dién AB = 10cm. Cudng d6 cha cdc dong dién 14n luot bing
1, =20A, I, = 30A.

Xdc dinh vecto cubng do tir rudng tdng hop tai cic didm M|,
M,;, M. Cho bi€t M, A = Zem, AM, = 4em, BM; = 3cm.

L - b 1, I, I,

O & & 5

My & M B M UAJ \E’ z
Hinh 4-8 Hinh 4-9

4-4. Hinh 4-9 bién dién tiét dien cha ba dong dién thing
song song dai v6 han. Cudng do cdc dong dién 14n lugt bing :
I;=T,=1:1; =21 Bigt AB=RC=S5cm.

Tim trén dogi AC diéy céewonz oVt trudng 10ng hop.
bang khong.
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4-5. Hai dong dién thing dai vo han dat Ly
thang géc v6i nhau vd ndm trong ciing mot
it phanU (hinh.4-10). P
Xdc dinh vecto cudng do tir trchmg téng P
hop tai cdc diém M, va M,, biét rang : :
I, =2A,L,=3A; :

AM] AM, = Icm S "Hr‘nh4~]() :

BM, = CM; = 2cm. - _ '

4—6. Tim cudng do tir trudmg gay ra tai diém M boi mot doan
day dan thing AB ¢6 dong dién T = 20A chay qua, biét rang diém M
' ndm trén trung truc cia AB, cach AB Sem, va nhin AB dudi gée 60°,

4-7, Mot day din duge uén thanh hinh chit nhét, ¢6 céc canh
. a=16cm, b = 30cm, cé dong dién cudong do I = 6A chay qua. Xdc -
dinh vecto cudng dé tir trudng tai thm cua khung day.
 4-8. Mot day din dugc uén thanh tam gidc déu mbi canh
a = 50cm. Trong day dan c6 dong dién cudng do I = 3,14A chay
‘ qua Tim cudng do tur truong tai tam cla tam glac do. ~
4-9. Mot day dan duorc uon thanh E .
mot hinh thang can, ¢6 dong dién cuong
do 1= 6,28A chay qua (hinft 4—11). 11 56
~ chiéu dai hai ddy bing 2. Tim cam tng tir
tai diém A - giao diém cla dudng kéo dai |
ctia 2 canh bén. Cho biét : day bé clia |
hinh thang / = 20cm, khoang céch tr' A 5
) 161 day bé b = Scm. k Hmh 4-]1

4—-10. Mot day dan dai vo han dugc uén thanh mot goc vuong,
~ trén ¢6 dong dién 20A chay qua. Tim.: ' : :

7 a) Cudong dé tir trudng tai diém A nidm trén mot canh gbc -

vuong va cich dinh O motdoan OA =2cm (hinhi 4-12) ;
 b) Cudng dé tir (ruong fai diém B'nam trén'phan gidc cla goc -
vuéng va céch dinh Omot doan OB =10em. | '
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4—-11. Mot day din dai vo han duoc uén thinh mot géc 56°.
Cuong d6 dong dién chay qua day dan I = 30A. Tim cuong do tir
truong tai di€m A ndm trén phan gidc cla goc va cach dinh.géc
mot doan a = Scm (hinh 4-13).

Hinh 4-12 Hinh 4-13

4-12. Trén mot day dan duge udn thinh mét da gidc n canh
déu nodi ti€p trong vong tron ban kinh R cé mot dong dién cudng
d6 T chay qua. Tim cam tmg tit B tai tam ciia da gidc. Tir k&t qua
thu duge, xét trudng hop n — . '

4-13. Trén mot vong day din ban kinh R = 10cm c6 dong
- dién cuong do I'= 1A chay qua. Tim cam ting t& B :

a) Tai tam O clia vong day -

b) Tai mot diém trén truc clia vong day va cdch tam O mt
doanh = 10cm.

4-14. Ngudi ta ndi hai diém A,
B clha mot vong day dan kin hinh
tron v& hai cuc cta nguén dién.
Phuong ctia cdc day ndi di qua tam
cia vong day, chiéu dai cha chiing
col nhu 16n v6 cling (hinh 4-14).

»

L]

L3

L]

1

H

1

1

1

1

A

-

-+

Xéac dinh cuong do tr trudng
tai tam ctia vong day.

Hinh 414

4-15. Cudng do lu-truong tal tam ciia mot vong day dan hinh 5
tron 1a H khi hiew'dién the giita har ddu'day 1a U. Hoi néu bin :
kinh vong day tang gip dér ma mudn g cho cudng do tir frudng i
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~ tai tAm vong day vin khong doi thl hi¢u dién thé glua hal dau ddy
-phdi thay déi nhu thé nao ?

4—-16. Hai vong day dan tron c6 tam triing nhau va dugc
dit sao cho truc cia chiing vuoéng géc véi nhau. Bin kinh méi
‘vong diy bang R = 2cm. Dong dién chay qua chiing ¢6 cudng
do I, =1, = 5A. Tim cudng do tir trudmg tai tdm cla ching.

4—17. Hai vong day din gidng nhau ban kinh 1y = 10cm duge dat
song song, truc tring nhau va mét phing clia chung céch nhau mot
~ doan a = 2()cm Tim cam ng tlr tai thm clia mdi vong day va tai
~ diém giita clia doan thang n6i tam cta chidng trong hai trudng hop :

a) Cac dong dién chay trén cdc vong day bang nhau va
chinig chiéu. :

b) Cic dong dién chay trén céc vong day bang nhau nhung
ngugc chiéu nhau.

- 4--18. Mot soi day cé vo cach dign dudng kinh (ke ca vo)
bang d = 0,3mm duge udn thanh mot duo*ng X04n ¢ phang gdm
= 100 vong. Bén kinh ctia vong ngoai cing R = 30mm. Cho

. démg dién I = 10mA chay qua day. Tinh :

a) Momen tir clia dudng xodn 6c dé ;-
b) Cuding do tir trudng tai tam clia dudng xoan 6¢.
4-19. Mot qua ciu déng chat khéi luong m; ban kinh R,

mang mot dién tich q. Bién tich q duge phan bé déu trong thé tich
qua cdu. Nguoi ta cho qua ciu quay xung

quanh truc clia né véi van t6c géc ©. Tim A} b
moémen dong lugng L, moémen tix P cla
qua cu dé ; suyrati s§ P /L7 . [

4-20. Mot khung day hinh. vuéng

~abcd méi canh / = 2cm, duge dat gan x4 7 €
dong dién thing dai vo han AB C'uo'hg do -
= 30A. Khung abcd va diay AB cing Hinh 415
niim trong mot mit phang; cauh ad song sopg,NGi ddy AB va cich
day mot doan.r = lem (hish 4-15).
Tinh ti¥ thong gui quakhung day.
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4.21. Cho mot khung day phéng dién tich 16cm” quay trong mot
tir trudng déu véi van tdc 2 vong/s. Truc quay nam trong mét phing
cla khung va vuong géc véi cic dudng siic tir rudng. Cudng do tir
trudng béng 7,96.104A/m. Tim : a) Su phu thudc cva tir théng gl
qua khung déy theo thoi gian. b) Gid trj 16n nhat cha tir thong db.

4-22. Mt thanh kim loai dai f = 1m quay trong mét tir trudmg
deu c6 cam tng tir B = 0.05T. Truc quay vuéng géc véi thanh, dl
qua mét dau cla thanh va song song v6i duding siic tir trudng. Tim
tir thong quét béi thanh sau mét vong quay.

4-23. Cho mot dong dién I = 5A chay qua mét day dan dac
hinh try, ban kinh tiét dién thang géc R = 2em. Tinh cudng d6 tir
trudng tai hai dlcm M; va M, cach truc ciia day lan lugt 1a 1) = e,
fy = Scm. :

4-24. Mot dong dién I = 10A chay doc theo thanh cila mét dng
mong hinh tru bdn kinh R, = 5cm, sau d6 chay nguge lai qua mot
day dén dac, ban kinh R, = Imm, dit triing v&i truc cha dng. Tim
a) Cam tng i tai cic dlem cach truc chia 6ng r; = 6cm var, = Zom
b) Tix théng gay ra boi mét don vi chidu dii clia hé théng. Coi toin
b he thong 13 dai vo han va b qua t trudng bén trong kim loai.

4—25. Cho m¢t Sng day dién thang dai 30cm, gém 1000 vong
diy. Tim cudng do tr trudng bén trong &ng day néu cubng do
déng dién chay qua 6ng day b?ang 2A. Coi dudng kinh cla Ong
déy rat nho so v&i chiéu dai clia 6ng.

4-26. Day dén clha 6ng day dién thang cé dudng kinh bang
0.8mm cdc vong day duge quén sat nhau coi 6ng day kha dai. Tim

~cudmg do tir trudng bén trong éng day néu cudng do dong dién
chay qua éng day bang 1A,

4-27. Hoi ti s6 gifta chiéu dii 7 va duong kinh I» cia mét 8ng
day dign thing phal bing bao nhiéu dé ¢ thé tinh cudng do tix
truong tai tam cua &ng day theo cong thitc clia Sng day da1 vd han
mé khong sai qué 17,

4-28. Mot day dan thing dii J0cm 'dioc dit trong mot fir
trudng déu c6 canm Bhg B = 0,1 THANEIN hop véi dudng sife tir
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trudmg mot goc o = 30°. Tim 1ir lyc tdc dyng lén day dan khi cho
dong dién I = 70A chay qua day dan. ' S
4-29, Trong mot 0 rwdng déu cam ing tir B= - 0,1T va trong
mait phing vuéng gbc véi cdc dudng sic tit, ngudi ta dat mot day
din uén thanh nlra vong tron. Day dn dai s = 63cm, c6 dong dién
I = 20A chay qua. Tim lyc tdc dung cha tir trudng 1én day dan.
~ 4-30. Mot dng day thing trén c6 dong dién 1= 10mA, duge
dat trong mot iir trudng déu sao cho tryc clia éng day tring voi
phuong duong sic tir trudng. Cdc vong day duoc quan bing day
déng c¢6 dudng kinh d = 0,1mm. Ban kinh cha mdi vong day
R = 10mm. Hodi v6i gid tri hao cha cam ing tr B cla tr trudng
© ngoai, vong day sé bi kéo dit ? Cho biét u‘ng suat cta day dong
khi dit o, = 2,3.10°N/m’”. '

~ 4-31. Cho mot ong day dién thang dai, ¢ trén mot mét cb -
n = 5000 vong day. Tai tam 6ng day, nguofl ta dit mot cudn day
nhé gém N = 200 vong. Cac vong day cha cudn day nhé c6 dudng
kinh d = 10mm. Cuén day duoc gan ¢ dau-mot don can sao cho
truc ctia nd vuong goéc véi truc cia ong
day (hinh 4—-16). Lic diu cong diy dUQC weeceecsssssessan
- cin bing bdi mot s6 qua nang (don can .- B0
ndm tring v6i tryc clia 8ng day). Khi cho S
qua dng day va cudn day cung mot dong . '
dién 1 = 20mA thi can bing bi phd huy. =~ Hinh4-6
Hoi phai dat thém qua nang cé trong :
luong bing bao nhiéu dé can bang duge
thi€t lap lai 7-Biét ring canh tay don clia
can ¢6 chiéu dai { = 300mm. |

“4--32. Pat mot dia bing dong bin
kinh R =5cm trong. mot fit trudng déu cd
" cAm ting tir B = 0.2)-5a6-che mit phang
clia dia vuong gdc| Vol dudng siic (1 ruong. ‘Cho mot dong djen
" I=5A chay doc theo bankinh ab cua'dta(hins 4-17).

Hinh 4-17
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Hoi : a) Chiéu quay cha dia néu chiéu cta tr truomg di ti phia
sau ra phia trudc mat phang hinh vé& ;
b) Mémen luc tic dung lén dia.

4-33. Hai cuon day dién nho gidng nhau dugc dat, sao cho
truc ctia ching ném trén cling mét dudng thang. Khoang cich
gitra hai cudn day / = 200mm rit 16n so véi kich thude dai cha céc
cudn diy. S6 vong trén mbi cudn diy déu bang N = 200 vong, bdn
kinh cédc vong day R = 10mm. Hoi luc tuong tac f gilta cac cudn
day khi cho cling mot dong dien' I =0,1A chay qua ching.

4-34, Canh mot day din thiang dai trén c6 dong dién cudng

do 1, = 30A chay, ngudi ta dat mot khung day dan hinh vudng cé
dong dién cudng do'I, = 2A. Khung va day din thang nadm trong
cling moét mit phing. Khung cé thé quay xung quanh mét truc
song song véi day din va di qua cdc diém gifta clia hai canh d6i
dién ciia khung. Truc guay cdch day din mot doan b = 30mm.
Mai canh khung c6 bé dai a = 20mm. Tim :

a) Luc T tac dung ién khung ;

b) Cong can thiét d¢ quay khung 180° xung quanh truc ciia nd.

4~35. Hai day dén thing dai vo han dat song song céch nhau
mét khoang ndo d6. Dong dién chay qua cdc day dén bang nhau
va ciing chiéu. Tim cudng dé dong dién chay qua mdi day, biet
rang muén dich chuyén cdc day dfin 161 khoang céch Ién gdp doi
lic dau thi phai ton mot cong bing 5,5.107°J/m (cong dich chuyén
mot mét dai clia day din).

4-36. Mot day dan thing, dai / = 10cm ¢6 dong dién I = 2A
chay qua, chuyén dong véi van t6c v = 20cm/s trong mot tr irudng
déu c6 cam tng tit B = 0,5T theo phuong vubéng géc véi dudng sic
tlr trudng. Dy din chuyén dong theo chiéu khién cho luc dién tir
sinh cong can. Tinh cong cim a6 sam thof gian t="10 giay.

4-37. Cudn @déy cua mot dign k& 'gom 400 vong cd dang
khung chit nhat chifu dai 2cm, chidu iroag 2em, duge dat trong
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~ mot tir trudng déu cé cam tng tix B = 0,1T. Dong dién chay trong
khung c6 cudng d6 bang 107 A. Hoi :

a) Thé ning ctia khung day trong tit irudng tai hai vi tef :

— Vi tri 1 : Mat phdng clia khung song Song véi dudng stc
thr trudng.

- Vitri 2 : Mat phang ctia khung hop vdi duo’ng stic tit rudng
mot gbée 30°.

b) Cong cua lyc dién i khi khung day quay tir vi tri I sang
vi trf 2 & cau hoi a.

4-38. Mot vong day dan tron ban kinh R = 2cm trén ¢6 dong -
dién I = 2A, du(jc dat sao cho mat phing cia vong day vuong goc
v6i dudng sifc clia mot it trudng ¢6 cam ung tir B = 0,2T. Hoi
cong phau tén dé quay vong day trd vé vi tri song song véi duong :
stfc tir tradng. :

4-39, Mot &lectron, dugc gia t6c bési hleu dién the U 1000V,

- bay vio mot ti trudng déu cb cam ing tr B = 1,19.10 3T. Hudng
bay ciia électron vuong géc véi cic duong sdc it trudng. Tim
a) Ban kinh qu¥ dao clia électron ;
b).Chu ki quay clia &lectrén trén quy dao ;
¢) Momen dong luong cla électron d6i véi tam quy dao
440, Mot electron sau khi duge gia t6c bang hiéu dlen theé
U =300 V thi chuyén déng song song véi miot day dan thang dai
va céch day din mét khodng a = 4mm. Tim luc tic dung lén
glectron néu cho dong dién I = 5A chay qua day dan.
4—41. Mot &lectron bay vao mot tir trudng déu cdm ing tir
B = 107T theo phuUng vubng goc vGi duong siic tur truo‘ng véi
van toc v.= 4. 10" m/s. Tim gia toc tlep tuyen va gla toc phap
tuyen cua électron. '

442, Mot hat . ¢ dong ning Wd = 500eV bay theo huong_

vuéng goéc véi dudng.sic (,ua. moL L trudng.déu.co cam dng tlI
B=0,1T. Tim:

a) Luc tdc dung Jén hat o]
~b) Ban kinh. quy daeciia-hat ;
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) Chu ki quay ctia hat trén quy dao.

Chit thich : hat & ¢6 dién tich biing +2e.

4-43. Mot électron chiyén dong trong mot tir trudng déu cé
cém dng tr B = 2.107T. Quy dao cua électrén 1a mét dudng dinh
dc ¢6 bdn kinh R = 2cm vA ¢6 bude h = Scm. Xic dinh van t6c
cia électron. _

4-44. Mot électron duge gia t6c bang mot hidu dién thé
U = 6000V bay vio mot i trudng déu cé cim ving tir B = 1,3.10 °T.
Huéng bay cta électron hgp véi dudng sitc tir mét géc a = 30°;
quy dao clia &lectron khi d6 13 mét dudng dinh 6c. Tim -

a) Bén kinh ciia mét vong xodn éc.

b) Budc clta dudng dinh éc. _

4-45. Qua ti€t dién S = ab clia mot ban bing déng bé day
a = 0,5mm bé cao b = Imm, ¢6 mot dong dién I = 20A chay. Khi
dit ban trong mot tix trudng cd dudng sitc vudng gbc véi canh bén
b va chiéu dong dién thi rén ban xuft hign mét hi¢u dién the

‘ngang U = 3,1.107°V. Cho biét cam ting tir B = IT. X4c dinh.

a) Mat d¢ electron dan trong ban déng.

b) Van téc trung binh cla électron trong céc diéu kién trén.

4—46. Mot electron ¢6 ning luong W = 10°eV bay vio mot

dién trudng déu c6 cudng 46 dién trudng E = 800V/em theo
hudng vudng gbc véi dudng siic dién trudng.

Hbi phai dat mot tir trudng ¢é phuong chiéu va cam ing tir
nhu thé nao d€ chuyén dong ctia électron khong bi lech phuong,

4—47. Mot electrén bay vio mot tru(‘}ng dién tit véi van téc
v = 10°m/s. Puodng stc dign trudng va dudng stc tiy trudng c6
cung phuong chiéu. Cudng ds dién trudng E = 10V/cm, cudng do
tr trudng H = 8. 10" Afm-Tim- gia ac @ep,tuyén, gia tGc phap.
~ tuyén va gia t6c toan phan clia leciron frong hai trudng hop:
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a) Electron chuyén d@ng theo phuong chiéu clia céc dudng sic. |

b) Electron chuyén déng vuéng goc véi cdc duong siic.

4-48. Mot éleciron bay vao khodng ‘giffa 2 ban clia mot tu
dién phing cé cdc ban nam ngang. Huéng bay song song v6i cic .

ban, van t(“)'cl bay v, = 10'm/s. Chiéu dai cha tu dién / = Scmn,

cuong do dién trudng giita hai ban tu dién E = 100V/em. Khi ra

- khoi tu dién, électrén bay vao mét fir trudng c6 dudng sic vudng

- gbe v6i dudmg site dien trudng. Cho biét cdm tng ti B = 107°T.

Tim : a) Béan kinh quy dao dinh 6¢c eha électron trong tu'
trudng ; b) Bude cia du’o’ng dinh 6c¢ dé.

Clhuong 5 : HIEN TUONG CAM UNG BIEN TU
Tom tit éo”ng thic

1. Biéy thiic cia sudi dién dong cdm ting :

dd
=" . ' o 5-1)
¢ dt o ' .( )
2. Sudt dién dong tuf cdm : _
| E, LQ | 5-2)
trong do L 1ado nr cam : _ 7 ,
| L—? L (5-3)
3 He 5Oty cam cia 6ng day hmh tru thang daz Vo han
. e _
L= }lol,lTS, L (5_4)

N 1a téng s6 vong day, I vi S T2 chidul |dai\wva tigt dién ngang
, clia 6ng day.
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4., Sudt dién deng é cdm :

dI
Ep = -M—2, (5-5)
hel dt
dr,
Epp = -M—1L,
| he2 dt
M 12 do hd cdm.
5. Ndng heong cia tiy trudmg trop g ong ddy dién :
W = %uz - (5-6)
6. Mdt do nang luong tiv truong ;.
2
w = 18 = iBH. (5-7}
Zpp 2
Bai tip vidu 1

Mot thanh din thing dai / = 10cm chuyén
dong v6i van t6c v = 15m/s trong mot tir trudng
déu c6 cam ting tr B = 0,1T. Tim sust dién dong
cam tng xuit hién trong thanh din biét ring
thanh, phuong dudmg sie tix trudng va phuong
dich chuyén luén ludn vuéng géc voi nhau timg
d6i mot (hinh 5-1).

..............

Bai gidi - Hinh 5-1
B =0,IT,
Cho 4/ = 10cm = 0,1m, Hoi: E_ ?
v=15m/s. |
Tix thong quét boi day dan trong chuyén dii dx -
d§ = BdScosa,
G day : costb= 1, dS=[dx,
do d6: d¢ =Bldx:
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Suét dién dong cam ting xuét hién trén day dan
5= |- dg/di] =Bldx/di=Blv,
E,=Biv=0101.15=0,15V.

Chii § : Vi day din khong khép kin nén sudt dién dong E,

chinh béqg hi¢u dién thé’ gitka hai dAu day dan.

Biitipvidu2
Cho mot éng day thdng gbm N = - 300 vong! Tmh

a) Hé s6 tr cam clia ong d&y biét ring khi cé dong dién t6c 4o
bién thién 50A/s chay trong 6ng dﬁy thi suit dién dong tu cam

trong 6ng bang 0,16V.

b) T thong gl qua ti€t dién thing cla ong day khi trén cuon

day c6 dong dign I = 2A chay qua.
oc) Nang luong tir tnro‘ng trong cudn da}/

dl - C

Bai gidi 4B =016V, -* . Héi bY@ 7"
IN =800 vong - o o) W

I=2A. o T

ayTacoé: E = —L_%I;
. t

| suy.'r.a . L= B, 016 16 =32. IOM%H
: |dI/dt| E .

| b) T thong glii qua ong day : ¢= LI
_ _Tu thong gm qua tiét dlen thing clra 6ng day
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Bai e3p tu gidi
5—1. Mot khung hinh vuoérng 1am bing day déng ti€t dién
- S5y = Imm® dugc dat trong mot t trudng ¢6 cam ting tr bien déi
theo  dinh luit B = Bgsinot, trong dé B, . = 0,0IT,

2 -
® =-.?“, T =0,02 gidy. Dién tich clia khung § = 25cm’. Mat

phing ctia khung vuéng géc véi dudng siic tir trudng. Tim su phu
thuc vao thei gian va gid tri cuc dai cha cac dai luong sau ¢

a) Tl théng ghi qua khung ;

b) Sudt dién dong cam tng xuat hién trong khung ;

¢) Cudng dé dong dién chay trong khung.

§-2. Mot dng day din thing gdm N = 500 vong dugc dit
trong mot (i trudng ¢ du’o‘ng siic tlr trudng song song vdi truc cia
ong day Budng kinh clia 6ng day d = 10cm. Tim suat dién dong
cam tng trung binh xufit hién trong 6ng day néu trong thdi gian
At=0,1 gidy ngudi ta cho cam dng tit thay déi tir O dén 2T (iesla).

5-3. Tai tam cha moét khung day tron phang gém N, = 50
vong, mdi vong ¢6 ban kinh R = 20cm, ngudi ta dat mot khung
day nho gém N, = 100 vong, dién tich méi vong S = lem?, Khung
day nhé nay quay xung quanh mot dudng kinh ctia khung day 1én
vGi vin t6c khong déi o = 300 vong/s. Tim gid tri cuc dai clia sudt
dién dong xuat hién trong khung néu dong dién chay trong khung
1610 ¢6 cuong do I = 10A.

(Gia thigt luc ddu cdc mat phang cha hai
khung tring nhau). —_—

5—4. Trong ciing mot mat phing v6i dong  —eeme
dién thang dai vo han cuong do 1 = 20A ngudti

l'—‘b’m_),
v

ta dat hai thanh truot (kim loai) song song véi
dong dién va cich dong dién mot khoé’mg
Xg = lem. Hai thanh truot ci [ = .
0 Hai thanh trugt cdch nhau / = 0,5m Hinh 52

Trén hai thanh trugt ngudi ta 16ng vao mét doan
day dan dai [ (hinh-5-2)=Tim-hidu-dién-th&xuat-hien giifa hai ddu

day din néu che day dan tnor tmh ticy & edc thanh véi van téce
khong d01 v = 3m/s.
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5—5 Mot mdy bay bay véi van toc v = 1500km/ i Khoang cach.
gilta hai dau canh mdy bay [ = 12m. Tim blldl dién dong cam (ng xuat
~ hién gilta hai ddu cdanh mdy bay biét ring thinh phin thang ding

- “clia cm ting tir trudng tréi dét & do cao clia may bay B=0,5.107T.

5-6. Mot thanh kim loai dai /.= Im quay véi van téc
khong déi = 20 rad/s trong mét 1t truong déu cé cam tng tir
"B = 5.10°T. Truc quay di qua mot ddu cha thanh, thing goc véi
thanh va song song voi dudng st tif trudmg. Tim hiéu dlen thé
xudt hién giira hai dau ctia thanh. ‘

5-7. Mot thanh kim loai dai / = 1, 2m quay trong mot i
trudng déu ¢é cdm tng tr B = 10 T véi van téc khong déi
o = 120 vong/phiit. Truc quay vudéng géc v6i thanh, song song
v6i dudng siic tir trudng va cach mot dau ciia thanh mot doan
= {; = 25cm. Tim hiéu dién thé€ xudt hién g}ua hai dau cau thanh
_ 5-8. Mot dia bing dong bin kinh ' '

r = Scm dugc’ da_lt vudng gdc véi dudng
sitc clia mot tr trrdng déu cd cam ving:
tit B-= 0,2T. Dia quay véi van t6c goc
=3 vong/s Cicdiémavabla nhlmg
chd ti€p xic trugt d€ dong dien cb thé
di qua dia theo bén kinh ab (hinh 5-3)."

a) Tim suft dién dong xua*it hién
trong mach.

 Hinh 5-3

b) Xdc dinh chiéu cda dong dién néu du‘cmg sdc tir truong di
tir phia trude ra phia sau hinh vE va dia quay ngugce chiéu kim.
dong hé. .

5-9, Mot dia kim loai bin kinh R = 25¢m quay quanh [ruc clia

06, véi van téc goc o = 1000 vong/phiit. Tim hiéu dién the xust hién
giifa tam dia va mot diém tren’ mép- dia trong hai trudng hop

a) Khi khong cétirtrudmg

~b) Khi dat dia treng tir trucmg céd“Cah ing® o B = 10 T va
du’cmg sife tur vuong 20c vi.dia .
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5~10. Mot cuon day din gém N = 100 vong quay trong tir
truong déu véi van t6c khong d6i o = 5 vong/s. Cam fing tir
B =0,IT. Tiét dién ngang cla 6ng day S = 100 cm?. Truc quay
vudng goc vdi truc clia 8ng day va vudng géc véi dudng sic tir
truong. Tim sudt dién dong xuat hién trong cuon day va gia tri
cuc dai cia n6. : '

511, Trinh bay nguyén tic
hoat dong cla mot may do luu
luong clia cac chit 1ong dén dién
trong dng dan (dua trén hign
tugng cam tng dién tir). Ong
din chat long duoc dat trong 1
truong (hinh 5-4). Trén cdc dién
cuc AB sé xudt hién mot suit
dién dong cam tng. Tim van téc . Hinh 54
chay cla chit léng trong dng
dan néu cam tmg tir B = 107°T, khoang céch giffa céc dien cuc
d = 50mm (tic dudng kinh trong chia dng) va suét dien déng cam
ting xudt hign gifta chiing E_ = 0,25mV. o

5-12. Bé do cam ting tir gifta hai cuc chia mot nam cham dién
nguoi ta dit vao dé mot cuon day N = 50 vong, dién tich tiét dién
ngang cha mbi vong S = 2em”. Truc cha cuon day song song véi
cac dudng stic tr rudng. Cudn day dugc néi kin véi mot dien ké
xung kich (dung dé do dién luong phéng qua khung day ciia dién
ké). Dign tr6 cia dién k& R = 2.10°Q. Dién trd ciia cudn day N rat
nho so voi dién tré clia dién k& '

Tim cam tng t gita hai cuc clia nam cham biét rang khi rat
nhanh cuén day N ra khoi nam cham thi khung day cha dién k&
lech di mot gée o ving v6i 50 vach trén thudc chia clia dién ké.
Cho bi€t mé1 vach chi ing véi dién luong phong qua khung day
dien k€ bing 2.107°C. |
~ 5-13. Gilta hai.cuc.cia.mét-nam-cham-dién-ngudi ta dat mot
cudn day nho ; truc et eudn day viv dudngndi cic cuc nam cham
tring nhau. Dién tich i€t diei ngang clia cuon day S = 3mm°, s6
vong N = 60. Cuoii-day diroc noi Kinwéi mot dien ké xung kich.

may do
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pién tro cta cudn day, dién ke va cdc day noi R = 40€2. Xac dinh
cuong do mrcmo _giila cdc cuc nam cham biét ring ti€t dién -
ngang S(, Imm-. Ong day duoc mic vio mot ngudn dién. Mach
dién mac sao cho khi ngét dién, trén ong day x4y ra doan mach.
Hbi sau khi ngit mach bao lau thi cuofng do dong dién trong mach _
giam di hai lan.

5-14, Cho mot mach dién nhu hinh ' U-
5-5. Trong d6 éng diy cé d9 tu cam =t
L = 6H, dién trd R = 2000 méc song song RL 1K
'v6i dien wd R, = 1000Q. Hi¢u dién the A B¥BTT B
U = 120V ; K 12 céj ngat dlen (hinh 5-5). . —__1+—
Tim higu dién the giita cic diém A va B sau ‘ Rt
khi mé khod K mot thoi gian  =0,001 giay. ~ Hinh 55

5-15. Cuén day c6 do tu cam _
L =210 °H va dien & R = 1Q duge mac -~ YTV
vio mot ngudn dién c6 sudt dien” dong ' '
Khong d8i E = 3V (hinh 5-6). S khi dong <[ 3R —

) R

dién trong éng day dd 6n dinh, ngudi ta dao _1 Y —
it nhanh khod K trvi trf 1 sang vitri 2. Tim + _
nhiét tugng tod ra trén- dlen w6 R, = 2(2 Bo Hinh 5-6

qua dién trg trong cua nguén dién va dién tré clia cdc day ndi.
5-16. Tim do fr cam clia mot 6ng day thang gom N =400 vong,
dai [ = 20cm, dién tich tiét dién ngang S= 9cm” trong hai trudng hop.
a) Ong d&y khong c6 151 sit. |

b Ong day co 161 sat Blet do tu tham clia 101 sal trong dleu
kién cho 1a u = 400. : '

5-17. Mot 8ng day c6.dudng kinh D = 4cm dé tw cam
L =0,001H, dugc qués bailoai day die ¢o dudng kinh d = 0,6mm.

Cédc vong dugc quin sét nhau va chi quan mo6t 16p. Tinh s6 vong |
cua Ong day. - '
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_ 5~18. Trén mot 161 tron dudng kinh d = 12cm ngudi ta quan

mot 16p day dan gom N = 100 vong. Cdc vong day duge chia déu.
trén chiéu dai 7 = 6cm. Xdc dinh do e cdm cha 6ng diy biét rang
do tr cam cta 6ng day mot 16p duoc tinh theo cong thic L = ol
trong d6 L, 1a do wr cAm clia Ong day thing dai vo han, A 12 mot
he 56 ti 1& dugc xdc dinh gin ding bdi cong thic.

| B '
S 1+0,45d/1°

5-19. Mot khung day hinh chi nhat 1am bang day dén c6 bdn
kinh r = Tmm. Chiéu da1 a = 10m ctia khung rit 16n so véi chiéu
rong b = 10cm cia né (do tir cdc truc clia canh khung). Tim d¢ tu
cam L clia khung day. D¢ tir tham clia m6i trudng gid thiét bang 1.
Bo qua tir trudng " bén trong day dan.

5-20. Hal 6ng day c6 dé hé cam M = 0,005H. OHg day thit
nhét cé déng dién cudng do I = Iysinomt, trong dd {; = 10A,
o = 2n/T, v6i T = 0,02 gidy. Tim suit dién déng hd cam xuflt hién
trong &ng day thit hai va tri 56 cuc dai ctia nod.

5~21. Hai o'ng day ¢6 do cam lan fugt .
bing L, = 3.10°H va L, = 5.10 °H duoc mic
ndi nep vl nhau sao cho tir irmmg do chung :
gy ra cling chiéu. Khl dé do cdrmn ng cha ca
hé bang L = 1. 107H. Tim do6 cam ing cua

cd hé¢ néu néi lai céc ong day sa0 cho
trudng do ching gy ra cé chiéu d6i nhau

(song vAn giit vi tri cia ching nhu trudc). ' U

5-22. Mot day din dai c¢6 duong kinh
d = 2mm dugc uén thanh hai nhanh bang nhau
(hinh 5-7) sao cho khoéng cach gifra cdc tryc
cia chiing a = 3cm. Bd qua 1y truong ben trong day dan. Curong dod
dong dién trén day I=3A. Tinh do fur cam va nang hugng tng véi
moi don vi dai cha hé.

5-23. Mot 6ng day thang dai 7 = 50cm, dién tich tigt dién
ngang S = 2ent, dodecam L = 2.10 'H. Tim cuong do dong .
dién chay trong ong day dé& matdéningdugng tr trudng cta nd
bing w = 1073 3/m?,

1
]
i

—ot

Hinh 5-7
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5 24 Trén thanh cua mot truc bancT bia ciing dai / = 50cm,
duong kinh D = 3cm, nguoi ta quan hal 16p day donc c6 dudng
kinh d Imm. N6&i cudn day thu duge véi mot nguodn dién cd suat
dién dong £ = 1,4V (hinh 5-8). Hoi : e

a) Sau thdi gian t bing bao nhiéu khi s 1
daokhod Ktrvitri I sang vitri 2, dong = | ‘ 2 Ik
dién trong cudn day giam di 1000 lan.

b) Nhiét tugng Jun tod ra trong 1[.]
ong day (sau khi dao khod). R.L

¢) Nang lugng tit trudng cua Hinh 5-8
6ng day dan trude khi ddO khod. Cho d:en trg sudt cla dong

Paong = 1,7-10 “Qum.

C'hwong 6 : CAC TINH CHAT TU
CUA CAC CHAT (TUMOI)

Tom &4t céng thic

L. Cong thitc lién 'hé giita vecta tix dj T va vecto cutong do tir
truong H: ' ‘ o '
=y H, (61
& trong d6 y,,, 12 heé s6 tir hod. |

2. Cong thiie lién hé g:u'a cdm zmg ti B Vi (u’ong dg tix truong H _
B=puH, (6-2)
- trong d6 p 12 do o thim, v6i p =1 + 3, |

Baitdpvidu
‘Mot dﬁy dn thang-dai-/ = L, 6 10isat, tiét dién ngang

S = IOCm he s6 tif cam L = 0.44H. “Tir 1hdhg gl qua t1et dién
ngang clia 6ng day ¢ =4 10~ Wb. Thit ‘
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a) Do tir thdm cta 161 st ;

b) Cudng do dong dién chay qua dng day ;

¢} Nang luong va mat do nang lugng trong éng day.
Pudng cong tir hod B = f(H) cho trén dé thi 6-1.

Bai giai :

{ = 1m, w

_ 2 4y 32 a)

Cho i‘: 1003%—10 ML Hi k)17
O = 1.4.10- Wb, ) Wiw?

2) D¢ tir thém cia 16i st duge xdc dinh b&i cong thiic (6-2) :
po=B/uH
Phai tinh B va H. |
T thﬁng gui qua tiét dién ngang clia 6ng : ¢ = BS.
Ritra: -

C B=¢/S=1,410710.107 = 1 4T.
Tir d6 thi 6 — 1 ta thay tng v6i B = 14T, cudng d6 1 trudng

s& ¢6 gid tri H = 0,8.10° A/m. Do d6 -

n=B/uH =1,4/47.10".0,8.10" = 1400.

b) Trong ong day thﬁmg, cuomg do i trudng duge tinh boi

cdng thic

nhung :

H = nl,
n 1a s& vong day trén don vi dai : n = N/,
L = NS/l = pop (n/)°Sy.
Suy ra

n SHGEGGrSE = 500 Vong/m.
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' Tir d6 tinh dﬁ(jc cudng do dong dién chay qua dng day.
" I=H/n=08:107/500 = 1,6A. -

2
1_,5 r
L/
0,5
) H. 10A/mM
0 i. 2 3 4 5 6 7 8

Hinh 6-1
¢) Nang luong tit trudng trong 6ng day :
W =LI2/2 = 0,44.(1,6)* /2 = 0,56].
Suy.ra mat d6 nang lugng tir truong : ‘ .
w = W/SI=0,56/107.1 = 5,6.10°T /m’..

- Bdi tip tu gidi
6-1. Mot 16 st duge dat trong mot tir trudng c6 cudng do
H = 800A/m. Tim dé tir thAm cia 151 sat trong diéu kién. do.
(diing dd thi 6-1). '_ o
6-2. Mot 6ng day thing c6 151 sat gém N = 500 vong, dign
tich tiét dién ngang S = 20cm?, hé 88 ty cam L = 0,28H. Dong
dién chay qua 6ng day 1= 5A. Tim : o
a) Do tir thim ¢0a 161 sat. -~ .
b) Mat do nang lugng tir trudng bén trong 6ng day.
6—3. Mot 6ng day hinh xuyén cd 16i sét, dai / = 50cm, gom
N = 1000 vong. Doiig digh qua ong day T="1A"Hbinéu irong ong
day khéng c6 181 satvil mubn cant g grond\dng day hinh xuyén
vin nhu cii (c6 16i sAt) thi eudng do dong dice phai bang bao nhiéu.
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6—4. Mot 6ng day thang dai [ = 50cm, dién tich tiét dién
ngang S = 10cm?, gém N = 200 vong, cé déng dién I = 5A
chay qua. Trong 6ng day cé 161 sat nhuno chua blet méi quan hé
B va H (tic chua bigt B = f(H)). Tim : )

2) D¢ tit thdm cha 161 sat.

b) Hé s6 tu cam cha 6ng day. -

Biét rang tir théng gl qua tiét dlen ngang clla ong day
¢ =1,6.10"Wb. Dung do thi trén hinh 6-1. =

6—5. Mot ong day hinh. xuyen mong c6 161 sit, gom N =500
vong. Bén kinh trung binh cua xuyén r = 8cm.

~Tim -

a) Cu’cmg do tir trudng va cam u’ng tr B bén trong xuyen

b)Y Do tir.thdm p chia 161 it ; '

c) T do J ctlia 161 sat.
khi dong dién chay trong Ong day l1an luot banfI =0, SA 1A 2A.
Dudng cong i hod clia 161 sit cho béi hinh 62 (dutng 1).

6—6. Hai vong bang sit mong, giéng nhau ciing cé bén kinh
r = t0cm. Mot trong hai vong ¢6 mot khe hd khong khi day / = Imm.

- Vong day kia c6 dong dign 1) = 1,25A chay qua. Hoi cudng do
dong dién chay qua vong day cla vdng sét cé khe hd phai bing
bao nhiéu d€ cam dng tir bén trong khe hé cb cling gid tri vi cam
Ung tir bén trong voéng st khong ¢b khe hé.

BT
1,5 —
13 S el
1
1,1 vd
' /
0,9 s 1
/ s H Alm
0,7

4000800 ) 1200 1600 2000
' Hinh 672
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‘Bé qua su ro tir trong khe ho¢ khong khi. Dung duofnc cong ur
hod 1 trén hinh 6-2.

6-7. Lai sit trong 6ng day dién hinh xuyén mong (c() N =200
vong, I = 2A) ¢é duling cong tir hoa cho trén hinh 6—2_-’(du€)‘ng 1).
Xdc dinh cam ting tir bén trong xuyén néu 16i sat ¢6 mot khe ho
khong khi day I' = 0,5mm, chiéu daj trung bmh cua 181/ = 20cm.
Str 16 tir trong khe dugc bo qua.

6-8. Dé do do tir thim ciia mot thoi sét,
nguoi ta da ding théi sit d6 1am thanh mot 16i
hinh xuyén dai. = 50cm, dién tich tiét dién
ngang S = 4cm”. Trén 16i c6 quén hai cuén
day. Cuén thit nhét (goi 1a cuén so cdp) gébm
N, = 500 vong, dugc néi véi mot ngudn dién
mot chiéu (hinh 6-3). Cuon thit hai (goi Ia
cudn thit cdp) gdm N; = 1000 vong dugc néi
voi mot dién k€ xung kich : dién trd clia cudn D
thit cap R = 20 6m. Khi ddo ngugc chiéu dong 1|
dién trong cudn so cap thi trong cudn thit cap
s& xudt hién dong dién cam ung. Tim do wr :
. thdm cha 161 sét ; bi€t ring khi dao chiéu dong dién Ii 1A trong
cudn so cdp thi ¢ dién luong g = 0,06C phéng qua dién ké.

]

" Hinh 63

C lucong 7 - TRUONG DIEN TU
Tom £t céng thifc 7 .
1. Hé théng cac phuwong trinh Micxoen
" a)Dang rich phdn ' '
— Phuong trinh Macxoen — Faraday. :

— dTEH BAJIED -
JE@=—EJB$. N G)
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~- Phuong trinh Mécxoen - Ampe

-— {+ D)= ~
[Hds = J{_H—EJ.CIS. (7-2)

[ s
— Phuong trink Oxtrogratxki ~ Gaox d6i véi dién trudng

[Das = [pav - (7-3)
s A ‘

— Phuong trinh Oxtrégratxki — Gaox d6i véi tix fruong :
(f BdS=0 _ (7—4)

b) Dang vi phdn :S . B '

- rotE = -8B/ ot (7173

rotH = j+ dD/at; | (7-2y
divD = p; L 7-3)
divB = 0. (7-4

Ngoai cdc phirong trinh trén con céc phuong trinh néu 1én tinh
chat di¢n va tir clia moi truong trong dé t6n tai trudng dién tir. Néu
mo1 trudng déng chat va ding hudng thi :

D = ggsE, o (T-5)
B =pouH, (7-6)
j=oE, (7-7)

v6i p trong (7-3) va (7-3") 12 mat 4o dién khéi, o trong (7-7) Ia
dién din suit clia moi trudng.

2. Vecto mat do dong dién dich

jy=8D/a. (7-8)
Vecto mat do dong dién toan phén :

—_—

T 2 T -+ 0D '
hp =3t da =0t 5 (7-9)
3. Mat dé nang heeng trusng dién tir

_ 2 2 g ot O g
L BH
w=w, + w, | (O ‘;HOP-H ):(DE);(. )

(7-1 O)
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Nang luong cia trui)'ﬁg dién or : o
' ] po o : '
W == [(DE+BH)dV. (71D

4, Tinh tuong d6i cia trudng dién tir B
Neéu dién tich g gin lién v6i hé quy chiéu 0", chuyén dong véi
van t6c v khong d8i theo phuong truc Ox clia hé quy chiéu quin
tinh O thi cdc céng thite bién doi Loren ctia tricong dién tir trong

hai hé quy chiéu qudn tinh O va O’ nhu sau ;

E =E ; E Byt B, E ETZHVB'-Y 712.
Hoom e TPy Bt g
. B.iitépw.’dy-'..‘_

a) Bang phép tinh' vi phan clia :_ti'uc‘fng'_vectd,__ ‘nghiém_ lai

phuong trinh sau day : . R R 7
' rot rotE = graddivE — AE, SRS

va chiing té ring hé phuong trinh Mécxoen cho ta phuong trinh
vi phan doi véi vectd cufmg'd@ dién trudng E trong chan khong.
‘ 25 S ' -
AE_LQO';LO-;—?:O. N (2)

b) Néu trudng dién tir d6 trong méi trudng dén bién doi.tuan

" hoan theo thoi gian véi tdn s6 v =1 0%/27.S" thi quan hé giita dong
i g : q

dien dich véi dong dién dén trong moi triiong d6 nhu the nao ? Xet
trudng hop kim loai véi dién din sudt 1 o = 1,5.10" O 'm™!.

‘ | s o L
Chii thich. AE = 62 4 62 + 82 E.
‘ Qx ay L OZ :

Bai gidi.:
o Cho .
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. . 10*
rotrotE = graddivE - AE, (1) v6i 1V = 55
. | 6 =1510"Q"'m™
E=E (1.
Héi: a) Nghiem lai (1) va (2) ; b) Jasj =

a) Muén chiing minh phuwong trinh (1) ta cé thé xét tong thanh
phan chia né. Vi du nghiém lai : '

[rot(rotE)], = grad, (divE) — AEx W

Theo dinh nghia trong phep tinh vi phan clia trudng vecto, v&
trdi ctia phuong trinh trén c6 the viét duéi dang :

_ _ 9%k, oE d(E, OE,
‘ay“(r°‘E)z“§<*°tE>y —a—y["ax“‘?aﬂ az( o

81k, @B (8E, &E,
+ - + .
2

E,
Cong va trif vao v& phai clia hé thite niy mot uong ——% - 2 , taduge

{lrot(i’otg)]x = %(rotﬁ)z —-é%(mtﬁ)y o

2l (aE | 3B, aﬁzj_(azEx VPR, aZEX]

+

T 8y &z x eyt ar?
= 2 (4ivE) - AEx,

ox

nghia la ta duge phuong trinh (1').
Chiing minh twong ty déi véi céc thanh phin y va x.
C1.101 cung, phuong trmh (1) duge nghlem lai hoan toan.
rot roEE grad dwE AE. ‘ (1)

-

- D6i v6i chan-khong-nghiala—j=~0+vi-p-=-0, cic phuong
trinh (7-2') va (7--3) se tro thanh

totH=aD /ot - AN,
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Dodé:  divE = gl_divf) =0, graddivE = 0.
- gy i
Phuong trinh Mécxoen — Faraddy (7-1') cho ©

rotE = —6B/t
nén vé& trdi cua (1) viét dudi dang :

rot rofﬁ = —fot[%?} = —'%(rotﬁ) =
8, = & oD . &E
= THo g (o) = "o at{ & } LIPS
hay ~  AE- sopoazEzo; o . @ |
| b) Trl.r(mg dién tir tudn hc?:m fheo thO’l glan ©6 thé duge biéun
dien nhir sau : ] E I = | Eo I CcOs O,

trong do ‘ Eo | 1a bién do cua cuong do dién trlrcmg, o 1a tin s6
bign ddi clia dlen traong. '

Mat d6 dong dién dlch ] ig ‘ = \ aD/at | = aeom]Eolsmmt
-Me_ltdc_)dongdlendan | j |=G|E]—G\E0]cosu)t
it max _ EEO

Bl @

- Péi véi vat dan kim loai thi € = 1, nén

Do dé:

[almax : g0 _ 10°8,85.107"
il L5007

=59.107""

Bai t4 ap tir gidi

- 7-1. Chu‘ng to rang trong chan khéng, vecto ¢am dng tir tr B
thoa mén phuong trmh san:
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AB - aopgazﬁ/at? =0 ,
_ 7-2. Ching minh ring dién thé tinh dién ¢ thod méan phuong
trinh Poitxong sau day : ,
Ap =—piee. ,

7-3. Trong mét thé tich hitu han ¢6 vecto cim ung tir B véi
cdc thanh phin B, = 0, B, =0, B, = B, + ax, trong d6 a 12 mot
hing s6 va lugng ax Tusn 1uén nhé so véi By. Chiing minh réng
néu trong thé tich dé khéng cé dién truomg va déng dién thi wr
trudng 4y khong thod man cc phuong trinh Macxoen.

7-4. Trudng dién tir chuan dimg la trudng bign déi "dk cham”
theo thdi gian. DI véi moi trudng dan (o ~ 1070 Im™), dicu ds
¢6 nghia 12 dong dién dich trong moi trudng rit nhd so véi dong
dién dén : _ -

7 d.|max << |J|max . Tim dién kign vé t4n s6 bign ddi cita trudmg.

7-5. Tinh gid tri cuc dai cia déng dién dich xuit hién trong
diy dong (c = 6.10"Q'm™") Kkhi c6 dong dien xoay chifu véi
cudng d6 cyc dai Ij = 2A va chu ki 0,015 chay qua day. Biét tiét
dién ngang ctia day 13 0.5mm”.

7~6. Khi phéng dong dién cao tén vao mot thanh natri ¢6 dién
din suit 0,23.10°Q"'m™ dong dien din cuc dai c6 gid tri gdp.
khodng 40 triéu 14n dong dién dich cyc dai. Xdc dinh chu ki bién
doi clia dong dién.

7-7. Mot tu dién c6 dién méi véi hang s dién moéi € = 6 duge
mac vio mot hiéy dién the xoay chidu U = Uycosmt  vii
Uy =300V, chuki T = 0,01s. Tim gid tri cha mat do dong dién
dich, biét ring hai ban cia tu dién cdch nhau 0,4cm.

Chii thich : ® = 2x/T.

7-8. Dién trudng trong mot ty dien phang bién déi theo quy
luat B = Egsinot, véi Ey=.200V/cm-va tan-s6-v-=-50Hz. Khoing
cach gita hai ban 13 2mim; dicn gung ez ax }1 2000pF. Tinh gia
tri cyc dai clhia dong dién dich. )

Chi thich : v = 027
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7-9. Xéc dinh mat do dong dién dich trong mot tu dién phing
‘khi hai ban duoc dich chuyén song song vdi nhdu va ra xa nhau
v6i van toc tuong d6i u, néu :
~.a) Dién tich trén moi ban khong déi;
b) Hieu dién thé U trén hai ban khong déi.

Khoang Cach d giita hai ban trong khi dich chuyen rit nho SO

- véi kich thudc cha ban. ,
, 7-10. Mot mach dién xoay chiéu c6 dién dung C = 0,025puF
v do ty cam L = 1,015H. Bién trls cia mach khong dang ké. Lic

dau, dién tich trén ban t dién 12 q = 2,5.10 “5C. Tim nang lugng
ciia dién trudng, cla tir trLIcmg va nang 1u'cmg toan phan & moét thoi
diém bat ki. Su bién d6i terng ho giita cac nang lufcmg do xay ra
‘nhu thé nao 7 '

- 7-1L Cho mot trudng dién tit blén thién trong chéan khong véi
- céc vecto cudng do trudng E(O 0 JE), H(H 0, 0) trong dé

H = Hycosot(t — ay) V6i a = .fegsykt - Chitng minh ring gilta
céc vectd cuong do trudng co mdi quan hé sau day : '

Jeoe [E] = Yuor ]
7-12. Chiing minh riing mat do nang luong cha trudng dién tix
bién thién co tmh chét nhu trong bai (7= 11) co dang
: =aEH.

7- 13 a) Hiy viét cic bieu thifc bién déi Loren ciia cudng do
dién’ trucmg v cuong do it trudng gay bdi dien tich diém q va
chuyén -dong véi van téc v khong d6i theo phUO‘ng e y cia he
guy chi€u quén tinh O.

b) Xét trudng hop q chuyén dong theo truc z.-

_ 7-14. Trong hé quy chiéu O c6 mot trudng dién tu déng nhat
' (E H) Xic dinh.van_téc cua he quy chiéu O dé} véi h¢ O sao

cho trong O' cdc veero cia Huong-Song, Song vG1 nhau (E /i H ).

Phai-chang bai toin bao g1o< ging chmgliem va nghiém dé la duy
nhit ? Bt ring cdc chuyén dong xay ra trong chan khong.
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B. DAO DONG VA SONG

Chuong 8 : DAO PONG

T6m it céng thiic
1. Dao déng co diéu hoa.
a) Phuong trinh dao déng diéu hoa

B¢ doi x Ja mot ham s§ sin hay cos cia thoi gian t

x = Acos(wyt + @) ' (8-1)
chu ki Ty = 2n/ o, - (82
y 1 @ :
Tén s6 Vo =7 = 5% -(8-3)

h) Ning ligng dao déng diéu hoa

W - Wd + W[.
' Al 2.2
. A

Véiconlac lo xo W = k[; - 0 2(00 , (8—4)

trong d6 k 1& sudt dan héi, m 1a khéi lugng clia qua cdu nho gan
vao con lic 10 xo.

¢) Con lic vat li v

Tan s6 géc @y = /Mgd/L. (8-5)
Chu ki T, = 271/ Mgd, (8-5a)

trong dé M 1a khorlaongs 1 lamaéren quén tinh cla con lac véi
true O nam ngang, d =0G (G 12 trong tand.cla con lac).
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2. Duo déng co tdt dan _
Phuong frinh dao dong tit ddn :

X = Aoe_B‘ cos(mt + ¢), (8-6)
trong dé 0 = 0)_% - 132 .
Chu ki T:zgm_;ij.- - )
_ 05 — i

Giam lugng loga o = BT.

3. Duo déng co cudng bic

a) Phuong trinh dao déng cudng bic : :
| X = Acos (Qt + ¢), . o (8-8)
rongdé A= i - (89)

O mQ - @2+ P -

Véi H la bién do cia lyc kich thich tuin hoan v «1) Ia pha ban

dau ctia dao dong

2
0 - o:% :
b) Tdn s& géc cong ludng.

Q, = o = 2p% . (8-11)

Khi ma st ritnhé P~ 0, tacé Q=o,
‘4. Dao dong dién i diéu hoa ' .

Phuong trinh dao dong dién tir riéng khong tat :
| C I=Igeos(ogt + @),

trong d6 wg = y/1/L.C. |

Chuki T,=2nvLC. (8-12) .
5. Dao dong dign-tictdt-dén
Phuong trinh dao doéng dién (it dan;

gD = (8-10)

= Ioe_‘Bt cos(ot-Hok
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trong dé o = \/(1 /LC) = (R/2LY,

Chu ki o n (8-13)

w l | R 2
LC. (2L
6. Dao déng dién tw cudng bire

a) Plutong trinh duo déng dién tir cudng bie
I=1ycos(2t — ¢),

~ trong d6 I, = L S (8-14)
l
2 2
OL —
\/R + (3L QC)
va ¢ 1a pha ban ddu clia dao dong
‘ I
QL — —-
cotgg = ——Rm@;@_ (8-15)
b)Tan s6 goc cong hirdng _

JiLc

7. Tonq hop ve phdn tich céc dao déng
Téng hop hai 1ao dong diéu hoa cung phuong, ciing chu ki la

mot dao dong diéu hod cliing chu ki, ¢6 bién do
A= AT+ A2 S ZAA, cos(py — @) . (8=17)
Pha ban ddu cho béi bigu thic
Arsing, + A, sing,
Ajcosp) + A, cosg,”

go = (8-13)
trong d6 Ay, A,, ¢y, 0, 12 bién d6 va pha bar: dau cia cdc dao
dong thanh phan

Tdng hop ctia hai dao dong diéu hoa ¢6 phuong vuéng géc¢ va ¢b

cung chu ki 12 mt chuyén.déng cé.qu.dao.cho béi-phuong trinh :
2 2
X* Y 2xy - '
e HE Gy, T Yo, 1o, (8-19)
JYA GEie): - 1

71




Baitdp vidu I

‘Mot chat didm m = 10g dao dong diéu hoa véi bien do a = Scm,
‘pha ban déu ¢ = 45° va cii sau | phut thuc hlen duge 150 dao dong.
Tim : :

a) Phuong trinh dao dong ;

- b) Van t6¢ va gia toc dao dong ;

c) Nang luong dao dong ;

d) Gid tri 16n nhat cta luc tic dung len chat dlem

Bai gidi.

|m = 10g = 10. 10“kg, -
A 5cm = 5.107 m k() ?
: T _ : . . V72
Cho {¢ = 45° 4 ' - Hoiqyws
Sau 1 phiit ¢6 150 dao dong ' Foax ?
\ _ 10 .2 5Hz '
0" %0 o

“a) Tabiét i)huong trinh dao dong diéu hoa c6 dang :
: X = Acos (0.t + @) mét,
oday oy = 2?’5\»’6 =2m.2,5 =515} '
" Vay phuong trinh dao dong cho boi

x = 0,05cos [SRt + %) mét.
b) Tim van toc va gia toc dao dong, ta bigt:v=dx/dt;a= d‘x/dt~

v =dx/dt = —0,05.5nsin [Sﬂ:t + ZJ = 0,785sin[57_tt - —)(m/s).

a= d'x/dt‘ =123 cos[Snt - —WJ (m/s )

¢y N?mg lugng dao dong W =kA 2,
véik = mei = 10,10 1y = 2, 47N/m

- Do dé, khi thav 86 vao, ta co
W 2A740.05) 2 =B
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d) Lyc tac dung lén chat diém :
| F = —kx, hay I [F| = k|x].
Dodé  Foa=kjx| = =kA.
Thay s6 vao, ta ¢6 F,,, = 2,47.0,05 = 0,123N.

Biitipvidu 2
Tha mét phit k€ ¢6 cdn 1a mot 6ng hinh | f\
tre duong kinh D vio trong mot binh ding . D
chét long 6 khéi lugng riéng p. Kich dong
nhe phil k€ theo phuong thing ding phii k&€
s€ dao dong (hinh 8-1). _
Tim chu ki dao doéng cha phi k€ theo
khdi lugng m cla né. Bd qua ma sit gilta
phi k€ va khdi lugng chit Iéng.

Ap dung bing s6 D =04cm ; p= lgfem’: -
m=5g.

Bai gidai
Hinh 8-
O = ig/cm?’,
Cho D = 0,4cm, Hoi T 7
m = 5g.

Tha phit k€ vao chét 1ong phil k€ s& ndm cén bing ndi, khi d6
e ddy Ac-si-mét lén phén phit k&€ chim trong chat long bing
dung trong luong clia phit ké.

D6 1a vi trf cén bang bén M,,. Khi &n phit k&€ r6i tha tay thi lue
ddy Ac-si-mét len phén cdn éng chim thém vio chit long kéo phi
k€& vé vi trf can bang M,

Vi do phu kéeé quan tinh-{vi-ed-kchdi-lwong) cho nén dudi’

tdc dung cla luc Kéo vé nsi Téa| 40\ §8fdap dong theo phuong
thing diing. ‘
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- Gid st & thoi didm t, phin ctia'phit k& chim thém vao chit 1éng
Ia x. Luc ddy Ac-si-mét (kéo phit k& v& vi tri can bang bén) bang
trong luong cia khéi chét long bi chi¢m ché s co dancr '

= ~(nD* / 4)xpg = —nD* pgx /4.
Ddu (-) ching 6 rang luc ddy Ac-si-mét nguoc chiéu véi do
~ doi x (phit k€& chim thém xudng dudi thi luc Ac-si—mét s& ddy né lén).
Ta nhan thay, trong mrcmg hop nay lyc kéo vé ti 18 véi do doi

(hay 1i d6), dd 1a luc gid dan hoi. Vay dao dong cta pht k€& s& 1a
dao dong diéu hoa.

bé thiét lap phuong trmh VI phan cua dao dong, ta ap dunb_
dinh huét Niu-ton thit hai

fe md?x _ __HD_Zpg X |
d? 4T

o Cdx [aDfpg) L
u hgy . o +[ I \] =0.

it o? = 'rcD pg/4m hay o =(D/2){rnpg/m , chu ki clia
dao dong s& I

27: mmn 4 5.3,14 ' _
\} 0,4\/1.1000. =125

BaJ tap vidu3

" Tim gidm luong I6ga cfia mot con léc todn dai I = 1m va o -
sau [ phit bién do dao dong giam 2 14n.. '
Bai giai

- n [ lm ’ - ‘ ) 7-_ r)
Cho saulphut Aglam213n B £

_ Ta biét & = ST (trong 46 T = 277/ /o' “Thay sO vao, ta tim
_ duge T=2, O1s.
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Ta biét bién do tat dan tai thoi diémt 1a
A= Aoe‘_ﬁ .
sau thai gian At thi A = Aye 42 Do dé

AW+ A) = Age P AT A
Mat khic A(t) / At + A =2. o ®
T (l)va(2),tacd 2 =N,
In2 = B.At = A60 (v6i At = 1 phiit = 60s),
f=In2/60=1,15.10"%"".
Thay gid tri ctia T va f# vio biéu thiic clia §,
8=pT=1,15102201=23.10"

Baitdpvidud
Mot chiéc xe tré em c6 khdi lugng 10kg dugc dé 1én hai 1 xo
dan héi. Biét rang, duéi sitc nén chia mot luc F = 9,8N thi 16 xo ¢o
lai Zem. Xe chay trén mét con duong gé ghé, ci cach 30cm lai cé
1 6 ga. Hbi véi tdc do bao nhleu thi xe bi rung déng manh nhat ?
Bai giai.

= 10kg, v khi xe run
Cho {Khi F = 9,8N'thix = 2cm, Héi bt
! = 30cm. . me;p niat v

Chu ki dac dong riéng chia 16 xo :

Tp = 2nm/k , véi m — khéi Twong dit [én 16 xo.
Vi 6 216 xo, nén médi 16 xo chiu mot khoi lugng
m'=m/2 = 10/2 = 5kg.
~Mit khic, tacd |F| = klx

nén k={F/|x|=9.8/2.107 = 490N/m
Chu ki dao dongtiéng cha loxo:

Ty = 2ndm 25 /190 = 0,63s.
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M&4i 14n xe qua 6 ga, lai-bi-va cham gay ra dao déng cudng
bitc véi chu ki - _

_ =1/v =730 10 /v.

Khl ¢ cong huo‘ng, xe bi rung dong manh nhat, luc dé T =Tj.

hay 30103V =0,63.
Riit ra v =30.107/0,63 =0,48m/s.
Bii Bpvidu5

Mot chat diém tham gia hai dao dong cung chu k1 T va pha
ban ddu ¢. Bién do a; = 3cm va a, = 4em.
Tim bién do dao dong tdng ho‘p, néu :
a) Hai dao dong thanh phén cling phuong,
b) Hai dao dong thanh phan cd phuo’ng vudng goc
Bdi giai. _ _
Cho {a =3cm ; a, = 4cm; i) A khi cing phuo’ng
L,=T=T g v phuong vuong goc.
a) Ta biét ring téng hop ha1 dao dong diéu hoa cung chu ki,
~ cung phuong 1a mét dao dong diéu hoa ciing chu ki véi bién do :

_ A=(%+A%+2A1Azcos((p2—(pl ,
gday:  Ay=3cm=3.10"m, A, =4cm =4.10"m,
¢, — @, = 0 vi hai dao dong cing ‘pha nén cos ((p2 o) = 1.
Do dé :

| A= A2+ AT +2AA, = A +A; =7.007m
b) Khi chét diém tham gia hai dao dong ¢6 phiong vuong géc,

cung tan s6 (hinh 8-2), s& ¢6 quy-dao t‘noé-mﬁn-phuofrig trinh : - -

x* . _)_/2_ Xy '

Af A% AA5

O day ¢, — ¢, =0, tacd”

CoS(@; — 01 = sin’ (¢, — 9p)-
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T A 0, o R :Mz
Ag A% Ajhg - 2 .
X y :
hay — —— = :
A A2 | .
Thay s6 vao, tacd !
X y :

—_— P 0 1894 X

3107 4107 -

Phuong trinh trén Chufng 10
chat diém dao dong trén dtrofng
thing MM, ia duemg chéo cha
hinh chi¥ nhat ma hai canh 12 2a,
= 6.107"m, va 22, = 8.107°m.

- Do d6 bién do dao dong téng
hop bang 4o dai mot nba dudng " Hinh 8-2
chéo hinh chit nhat. '

A=Al + A = (3107 + (41072 =5.107m.

__________

Bai fépr vidué

Phuong irinh bién thién chia hiéu dién thé theo thoi Ulaﬂ trén
hai ban ty dién trong mach dae dong cOdang U = 50cos10*xt von.
Tu dién ¢6 dién dung C=9.10 "fara. Tim :

a) Chu ki dao dong T.

b) Hé s6 twr cam L.

¢) Binh luit bién thién chia cudng d6 dong dién trong mach
theo thot gian

d) Budc song dién tlr tuong Gng vGi mach dé.

Bai gidi.
4 N ) :
Cho { Y = 0coslVmtvon H6 i T?L 21747
C=9.10"F. -

- ' 2
a) Chu ki T dugctinh theo,cong, thic T = —g?, trong doé

= 10* 7. Thay s6 vao, faco T =2 105% -
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b) He s6 ty cdm L duorc tmh theo cong thic :

T 2nLC,

, T -
rit ra L=——=10"H. .
- 4n°C
c) Phuong trinh clia cudng do dong dién 1 :
I= Cd—u = —1,43sin10* nt ampe.

d) Budc séng dién tir }\, :
A=cT=3.1052.10" = 6.10"m

Biitipvidu7

- Mat mach dao dcfmg dién tir ¢6 dién dung C = 7pF, hé s6 tu
- cam L = 0,23H, dién tro R = 40Q va duoe tich mét dién lugng ban
ddu Q = 5,6.107*C trén hai ban ciia tu dién. 'l‘lm

a) Chu ki dao dong d;e_:n tir frong mach.

b) Gidm luong 16ga clia dao dong dién ti tuong ting.

¢) Quy luat bién thién chia hJeu dlen thé U trén 2 ban cha tu dién.

Bai gidi. ' '

| s

C=7uF; L - 0,23H ; L L=
=9

Cho {R 40025 Q0m5610"4C HO‘%_'.,

a) Vi dién trd cua mach R # 0 nén dao dong dién tir tit din. -
Phuong trmh clia dién tich Q ¢6 dang :
Q = Qe cos(at + ). -
Khi t = 0 thi Q = Q,cos. 'Nhung theo gia thi€t Q = Q, nén
cosp=1,dodé 9=0nén Q = Qoe cosmt._
Chu Ki dac dong clia mach ’
27 2 27

1@ \/L%f[“zgf)z [
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23,14

B M( 40 ]2
0,237.10°¢ 120,23/

b) Giam lugng léga ctia dao dong dién tit twong ting:
RT
&=pT=
P 2L

40 3
Th d =8 =07,
ay-sé vao dugc § = 70,23 10

c) Hiéu dién thé U trén 2 ban cha tu dién cho bdi

_Q_Q m Qo _-(rr2L)
U= c-TC e - e

Thay sé vao,tacé : T= =8.107%,

Cost = “COosoi.
Thay s6 vio, ta c6
56,107 2%
2008 2025 o5 2T
710 8.10™

Rit gon, ta c6 U = 807" cos 250mt (vén).

U=

t{von).

Biftdpvidu 8

Tim ti 6 gilta ning lugng tl trudng Wy vA ning luong dién
trudng Wi clia mach dao dong LC vao lic T/8s.

Bai gidi.
Cho t=T/8, Hoi Wy/Wg =
R ~0.

Got U 1a hiéu dién the trén hai ¢t tu dién, ta c6
U = U, coswt va I = CdU/dt, rong dé Uy 1a higu dién the cuc

dai, @ 12 tin s gée clia mach dao déng, do dé 1 = - CUym sinmt.
Nhu va.y nang luong tir trudhg .

: WH =L /2—%LC2U0(0 sinZ i

va nang luong dief teudng Wy = CU” /2 = —%CU%cosz at  (2).

79




‘ Ch1a (1)ch0 (2) tacd
W /Wy = LCw’ tg o)t
g thoi diém t = T/8 thi sinot = ¥2 /2 ; cosot = v2/2, mat
khic LC= T?/4n” = 1/0*. Do dé i s6 ’
| sin” ot

. , 2 .
Wy /Wy = LCo’tg’ot = 9«2«_ tgzcot =
& Q) cos” mt

Wy /Wg = sin® ot/ cos” ot = 1.

Bai édp ty gidi
8—1. Bien do va chu ki ciia mot dao dong didu hoa Ia Sem va
4s. Tim van téc v gia toc cue dai clia di€ém dao dong ? '
82, Mot chit diém dao dong diéu hoa v6i T = 24s, pha ban
d4u bing 0. Hoi tai nhiing thoi diém ndo (trong thoi gian mot chu
ki ddu) 1i do c6 gid tri tuyét di bang 1/2 bién do dao dong.
8—3. Mot chit diém dao déng diéu hod véi chu ki T = 2s,

a = 50mm. Tim van t6c cua chit diém tai vi trf cha li 46 bang 1/2
bién d¢ dao dong.

- 8—4 Mot con lac 10 xo m = 5g, dao dong diéu hok véi doé doi
X = lOcos(lOm + chm

Héi : o~
) Bién d6, tan s0 goc chu ki, tan so, pha ban dﬁu cua dao dong ;
. b) LUC cuc dai tac dung 1én con lac :
¢) Niang ]ucng clia con Jac va he s6 dan hoi cla 1o X0.

8-5. Tim chu ki dao dong clia mot khéi thuy ngan cé kho:
Juong m = 121g dung trong mot ong hinh chit U] Cho biét tiet
dién clta 6ng 1a S = 0,3cm’, khoi Tueng/fiéng ctia thuy ngan 12
p=13,6g/cm’ ; g = 980em/s™ Coi mirsdt B Khong déng Ke.
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8—6. Mot phu ke ¢6 khéi lugng m = 200g duge tha vao mét chit
long. Phén trén clia phu k€ c6 dang hinh try, dudng kinh d = lcm.
Phu k& dang nam yén, cho mot kich dong theo phuong thing

ditng, phit k€ dao dong véi chu ki T = 3,4s. Xem dao dong 12 dién
hoa. Hot :

a) Tai sao kich dong phu k€ ]ai ddO déng

b) Bi€u thitc cia luc gy nén dao dong va giai thich dé la Tye
- gia dan héi.

c) Biéu thic cla chu ki dao dong va tir d6 6im gid tri khoi
luong riéng cha chét Iéng.

8—7. Mot chét diém dao dong diéu hod véi chu ki T = 2s, pha
- ban diu ¢ = —;E Nang lugng toan phin W =3.10°J va luc tic

dung lén chit diém lic 16n nhét bing 1,5.107N,

- Viét phuong trinh dao dong clia chit diém. :

8—8. Xdc dinh chu ki dac déng ctia con lac vat l, duoc cau tao
bang mot thanh déng chét dai [ = 30cm. Diém treo clia con lic
céch trong thm mot khoang x = 10cm. LILLLI LIS IS IS

Néeu dic diém ciia dudng biéu dién
sy phu thuge cla chu ki theo khoang
cichx ?

8~9. Ngudi ta gin mot 10 xo vao
mét gid nim ngang. Dau kia ctia 19 xo
treo mét vat nang Nhan xét diac diém A A
chuyén déng cia vat nang khi 19 xo : X
dao dong Tim chu ki cia dao déng )
dd, néu d6 din finh cha 1o xo l ﬁ
Xg = 20cm (hinh 8-3). Khéi luong cta 5
10 xo khong déng ké.

8—10. Mot 16 xo duge treo ¢ dinh
& mot ddu. Diau KA Chalo X0 ¢6 a0 mot vat nang 6 khoi lugng
m = 0,5kg. Vat nang @ 1én mot sin-da'sas-cho 18 xo khong dan.
Gid d& duge cat di'mdtedeh rhe nhihg! Bith quy Tuat chuyén dong

Hinh 8-3

8. BTVLDC-T2-A . &1




clia VAt ning;-bién 4o, tin s6 goc, pha ban dau, luc cang cuc dai
clia 16 xo0. Hé s6 dan héi clia 16 xo k = 0,5N/em. '

8-11. Mot dién vién nhiio lon nhay trén mot céi 1u6i din hoi
© véi do cao h = 10m. Hoi lyc nén 16n nhit cha nguoi dién vién vio
1u6i 16n hon trong luc bao nhiéu lan ? Cho biét do vong tinh cha

luéi laxy= 20cm. Khm luong clia lu6i khong ddng ké,

8—12. Bién do ddo dong tat ddn sau thoi gian t) = 20s giam di
n, =2 l4n. Hoi sau thoi gian t;=1 pht, né giam di bao nhiéu fn ?

| 8 13. PhuomU trinh clia mgt dao dong tit dan la
. x=102" -‘cos8m(cm)

Tlm bién do ctia dao dong sau N = 10 dao dong toan phan.

8-14. Xéc dinh g1am fuong 16ga ciia mot con lac todn chiéu dai”
[=50cm, blC[ riing sau th&fi gian T = § phiit, n6 mat 99% nang Tugng.

8-15. Cho hé s6 tat dan clia 1 dao dong i ﬂ.-— 1/ 1005

T1nh thoi gian dé bien d6 dao dong glam d1 elan (e la co s0
clia 16garit népe). : : i : :

$—16. Chu ki clta mt dao dﬁng tit dén 1a 4s. Giam 1\Io'ng lega
clia nd 14 0,8.

- a) Viét phuong trizh ctia dao dong. Goc. thsi glan lay 0‘ 1uc do
doi cuc dai bang 20cm.

b} Tinh do ddi x tai nhing diém : 0 ; T/2 T 3T/2 2T
.¢) Ding két qua trén v& do thi cua dao dong. trong 2 chu kl

8—17. Biét ring vdi van toc v = 20m/s thi khi chay qua céc chd
néi clia dudng ray, xe lira bi rung dong manh nhat. ‘Mbi 10 xo clia
toa xe chiu mot khai lugng nén lenla M =5 tan. Ch1eu dai clia moi
thanh ray 1a/l=125m: Hay xdcdintrhe-sé dan h01 edalo xo ?.

§—18. Mot var ¢6 khdi lu’omg n' = 10g dang dab dong tat dan
véz he s6 tit ddn 2 = 1,65 Tic dung-1&a var mot lye kich thich
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tufin hodn." Vit &€ dao dong cudng bitc véi phuong trinh -

X = Scos( 107t + 0,75m)em. Tim phuong trinh cta luc tuén hoin ?

8-19. Tac dung vao mot con lic 10 xo mot luc tuan hoan hmh

sin, fuc cuc dai (bién dé cia luc) bang 107°N.

Tim hé s6 ma sdt va lyc. ma sdt cuc dai biét rng bién do ciia
dao dong khi cong hudng bang 5cm, chu ki clia hé 1a 0,5s. Gia
st Iye ma sdt, ti 1é v6i van tdc va hé s8 tat ddn rat nhd so véi tin
sO riéng.

8-20. Vat nang co khdi ltro‘ng m = {J,5kg treo vao mét 1o xo. -
H¢ 56 dan hdi cia 16 xo k = 0,5N/cm. Vat nang chuyén dong
trong diu. Hé s6 ma sdt tr ongdaular=0 5kg/s o dau trén chia 1o
X0 ngudi ta tic dung mot luc cudng biic bién déi theo quy luat :

: F = sinot (niuton).
Véi tin 56 nao cla lyc cudng bitc, bien d6 chia dao dong

' cudng bic dat gid tr cuc dal

Bién d6 cuc dai dé bing bao nhiéu ? *

Bién do cla dao dong cudng biic s& nhu thé nao, néu tin s
cta lye cudng bic 16n (hoic bé) gip hai tén s6 cong hudng ?

§-21. Mot chat diém tham gia dong thoi hai dao dong didu
hoa cing phuong, cling bién d6 a, = a, = 0,02m ; ciing chu ki
Ty =T, = 8s. Hiéu pha gifta ching bing n/4. Pha ban ddu clia mot
trong hat dao dong bang 0.

Viét phurong trinh dao dong tong hop.

8-22. Mot chit diém tham gia ddng théi hai dao dong dicu |
hoa theo phirong vuéng géc véi phuong trinh :

X"COS—{ va v = 2008 -I+E
Syt vay = 772 )

Tim quy dao chuyén dong ctia chat diém.

8-23. Mgt mach dao dong dién ar cé dién dung C =0 25;{F
hé s6 tr cdm L = 1,015H v dién & R = 0. Ban d4u hai c6t cha tu
dién duge tich dicn Qg=2,510_ °C.

a) Viet phuong trink dao dong'dicn tir cha mach doi véi dién

“tich q va dong dien L.

83




- b) Nang ]LIOTlg dién tir cia mach. -
" ¢) Tan s6 dao dong cua mach.
8--24. Mot mach dao dong cd he s6 wr cam la 1H. Dién tro
cha mach c¢6 thé bd qua. Dlen tich trén cot clia'tu dién bién thién
theo phuong frinh.

(5,
g =-(—] 103 cos 400t culéng

Tim :
a) Chu ki dao dong ctia mach ;
~ b) Dién dung clia mach ;

¢) Cudmg do dong dién trong mach ;

d) Nang luong dién tir clia mach. :

8-25. Mot mach dao dong gom cudn cam c6 L = 5 107°H, mot
tu dién ¢6 dién dung C = 2.107 *F, hiéu dlen thé cuc dai trén 2 c6t
dién 1a Uy = 120V. Dién tré ciia mach coi nhw khong dang ké. '

Xac dinh gi4 i cyc dai cla tir thong néu nhu’ sO vong dfly cha
cudn eam 13 Z = 30.

$-26. Mot mach dao dong c6 dién dung C=0 4OSpF he s6
tr cdm L = 107°H va dién & R = 2Q. Tim

a) Chu ki dao dong ctia mach ; : :

b) Sau thoi gian mét chu Ki, hiéu dlen the guxa 2 ¢cot cla tu
- dién giam bao nhiéu lan ? : '

§-27. Mot mach dao dong cé dién dung C=1,1. 10 °F he s6
tu.cam L = 5.10 “H va giam lugng léga & = 0,005. H01 sau thoi
gian bao lau thi nang lugng dién tir trong mach giam di 99%.

8-28. Mot mach dao dong c6 dién dung C = 35,4uF, he s6 tu -
cam L =0,7H va di¢n tr& R = 10002 Dat vio mach mét ngudén dign
- Xoay chiéu c6 tin s6 50Hz. Bién do cha suat dién dong %0 =220V.
__Tim bién do cudng do dong dién trong mach. -
o 8-29 Mot mach dao dong gbm mot cuen day ar cam

L =3.107H, dién trgrR=-1Qvrmértrdiendiéndume€ =2,2.10 F.
Hoi c6ng suat tieu thuelia fiac b @dong phai 12 bao nhiéu dé
cho nhiing dao dong dién fix do mach, pbat ra khong phai 1a dao_

dong tit din. Higu dien-th&euc dai 2 edtta-dicn 1a Uy = 0,5V,
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8-30. Hai tu dién méi cdi c6 dién dung 2mF, duoc mic vio
trong mét mach dao dong gém.cudn cdm c6 L = 1mH, R = 5Q.
Hoi nhiing dao dong dién tir xuat hién trong mach s& nhu thé nao
néu cic tu dién duge :

a} méc song song. b) méc néi tiép.

Chuong 9 va 10 - SONG CO VA SONG DIEN TU7

T6m tit céng thiic
1. Cdc dic rimg cria séng va ham sén g
a) Vign toc séng ‘
%Séngdgcszllap xJE/p, ' : -1
trong d6 o, B, 1/o, £ 14n luot 13 hé s6 dan héi, suit dan héi (con
goi 12 sudlt Yang) va khéi luong riéng cha mai trudng.
—Séngngangv=G/p, . (9-2)
v61 G 1a sudt truet chia moi trudng.
b) Chu ki, tdn s6, budc séng _ :
- A=vT=vjv, (9-3)
trong d6 T va v 14n lugt 1a chu ki v2 tin 6 clia séng, A 12 budc song.
c)y Ham séng
D6i voi séng phang don sic

x=Aco{m[t—%)+(pU} (9-4)

voi Adabign dg, o = 2/T = 2nv ; o 14 tin s6 g6c va a(t — yv) + @
1a pha ctia séng, trong dé ¢ 12 pha ban ddu.
Thudng chon @y =0, do 46

X = Acosm(t — 1),
=

hoac xl= Acos(wt - —2—%}:] q . (9-4a)
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hozflé o | x = AcosZ?{L - X]

trong d6 k 13 hé 58 ti 12.

T

A e
D61 véLsong ciu : X = kﬁcosm{t - %j, = (9-5)

y

2. Ndng luong séng, ndng thong song

a) Nang hwong ctia s6ng co trong phdn thé tich nhd &

oW =6Vpc02A sin (mt 2ny)_

A
b) Gid tri trung binh cia ndng thong séng tinh trong mot chu ki
P = WSv = po’A2Sv/2. . {9-6)
¢) Mdt do ndng thong trung binh ' . :
P=P[S=W.v. _ 67 -
dyVectoUmép @ = WV. . (9-7a)

3. Su giao thoa séng —Séng dimg
a) Khi séng giao thoa, bién dé cuc dai néu .
£ -1 =k, | (9-8)

- véi k 12 nhiing s6 nguyén, r; va r, 1i khoang cdch tir diém ta xét
* dén hai nguén dao dong. '
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Bién d6 cuc Géu, khi r,— 1, =2k + DA2. - - (9-9)
b) Séng ding (phan xa trén diu day tu do) .
Vi tri clia cac bung séng : y=kA/2, ' _ (9-10)

véik =0, %1, 2,... khi dé a_,, = 2a,.

Hai bung séng lién ti&p cdch nhau /2. : :
Vi tri clia cdc niit séng 1 y = (2k + 1)7\./4 " (9-11)
Khidé =0 : T

mll’l

‘Hai niit lién ti€p cach nhau A/2.

Mot bung va mot nit ké nhau, céch nhau A4
4. Duo donq am vd_song-da
a) Van 16c truyén @ni trong kiiong ki

=BT/, M 3T (9-12)



V61 R 1a hang 56 1i tudng, v = C/C,, T 1a nhiét do yét doi cha
khi, 1t 14 khoi 1u0‘ng phéan tLr khl tinh ra kg (khoi luong clia mot
kilomol khi). _
~ b) Cuong dé am —~D§ to ciia am _
Cudmg do am 1=P = pva’o /2. (9-13)
Potociaam L =Kklogl/l,, (9-14)

trong do 1 la cu"(mg dd cua am ma ta.mudn xé4c dinh d6 to, I, 14
cuong dé co so, k 1a hé s i 18.

) Hiéu img Bopple
Tén 6 v' cia &m ma mdy thu nhan dugc :
Trudng hop ngudn am vi médy thu di t6i gap nhau :

vi=tl, | (9-15)
v-u

Trudng ho‘p ngudn ding yen mdy thu chuyén dong :

ML (1 + iLJ v. (9-154)
v v

Trudng hop nguén chuyén déng, may thu ding yén :

vz — (9-15b)
V-1 :

5. Séng dién ri
a) Plucong trinh ciia séng dién tr phdng don sdc

EzEﬁlcosw(t—%} ' (10-1)

H=H, cosm(t J&j (10-2)

b) Van téc truyén mng (?Jen ¥ trong mot moi huong dong
chdt va ding hudng,

Vo= = (10-3)
T

v6i ¢ = 3.10%m/s  evaelan loor L hingy s@dien moi va do tr tham
cla moi trudng. (8 = Ja chiét sudt feyét dSi cua méi trudng.
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Bal tap vidul

Mor nguon dlem dao dong véi phuong trmh
x = 4cos600mt cm.
Tim :

a) Li do dao dong clia mot d1em cidch nguon 150m tai thO‘l
diémt = 1s.

'b) Buéc séng va tan s6 dao dong.
Biét van t6¢ truyén séng trong moi tru’o‘ng lau= 300m/s

Baz gzar _
x = 4cos600mtem, X
Choly =150m;t=1s,  Hdi { on!
w=300m/s. A, v

a) Theo phuong trinh truyén song, d6 doi x cha mot dxém
cich nguon mot khoang y, tai thoi diémt, 12

x =acoso(t —y/u)
Odaya=4em;0=600ns ;y= 150m,u:300m/s;t=13
Thay s6 vao, ta c6

| 150

X = 4cos6001'c [1 - ﬁj 4COS$OO?T =4cm.

b) Bude séng l cho bdi cong thic : |
'  A=uT=uln/o.
Thay s& vao, ta 6 :
A =300.2n/6007 = tm.
Tén s6 dao dong S
v=1/T=of2rn=300Hz. .

- T BafEpvidu2
Mot dao dong co chu Kit2s, bien do dao dong 2cm truyén
véi van téc 15my/s. Xac-dinh=
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a) Buée song. _ _

b} Pha, d6 ddi, van téc va gia t6c cha dao dong tai mot diém
nim cdch tam séng 45m tai thoi didm t = 4s ;

¢} Hiéu pha gilta hai diém nim céch tam séng 20m va 30m
trén cung mot tia song

Bdi giai
[1‘: L,2s, o
Cho ;:éiﬁls’ Hoéi {q),x,v,y?
¥ = 45m. A

a) Bude séng A cho bdi cong thiic :
A=uT=15.1,2="18m.

b) Phuong trinh dao dong cilia diém cdch tam séng mét doan y
cd dang : '

oy
x.~acos2n(T ;\J

Pha tai thoi diém t = 4s.

y 4 45y
_ = —_—— e —_—167 -
°= ZR(T x) 2“(1,-2 ESJ S

D¢ doi tuong ting -
x = 2cos 1,67n = 2cos 300° = lem.
Van t6c chia dao dong tai thoi diém dé -

T 2n oy
v =X —. [T]asm%t[T ;\,) =9 lcm/s.

Gia t6c clia dao dong tai thoi diém d6 -

y=x"= —%acos?ﬂr[% - %J = -27,4cm /s

¢) Hi¢u pha giitachai diéin. cAChHiHAL fBt/doan Ay s bing -
Ap = =27/} SR
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Biitip vidu 3
*Hai 4m ¢6 mtic 4p sudt am khac nhau 5 déxiben. Xdc dinh i
s6 bién do 4p suat am cua 2 am d6 ? o
Bai gidi.
- Cho: L, —L; =5 déxiben ; Hoi : /P, =7
Do to cia am cho boi cong thic :
L(ben) = 210g'£.
Vay, d61 v6i am thi nhét va am thit hai :
' P )
L, = ZIOgg,_,va. L; = ZIQgP—O. :
Tir do, ritra : _
. _ P
L,—L,=2log=%.
27 b1 0 P,
Thay tri s6 clia L, — L, vao phuong trinh trén, ta ¢ :
b P
0,5(ben) = 2log~—=.
. P

‘P2 _ :
5 =178,

hay

Baditipvidu 4

Mot nguén 4m phét ra am ¢6 tan s6 1800Hz, chuyén dong lai
gin mot mdy rung cong hudng véi séng dm A’ = 1,75cm. Hot
nguén am phai chuyén dong véi van téc bao nhiéu dé mdy rung,
- cong hudng ? Cho biét nhiét do khong khi 1a 17°C. " '

Bai giai.
v = 1800Hz L .
Cho <A'=L75m, - VIR u ?

T = 178 299352290°KH
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O day mdy rung 1 mdy thu 4m. My rung manh khi séng am
t61 n6 co budc séng A3 &' = 1,75cm.
. . ,ou+v'
Ap dung cong thitc : v, =
“Theo dau bai v' = 0. Do d6
u

Y-
u—v 0

vy =

Vg-
u- V\ 0 - -
Ta suy ra vin t6c cita ngudn bang

v=u|l-"0 , (1)
&

u duge tinh theo cong thiic u = JyRT/u, d6i v6i khong khi (coi
khong khi 13 ludng nguyén tl)
v = 1,4 ; u=29%g/kmol.
Taco A =u/vy.
Thay vao phuong trinh (1), ta cé
v = RT/p - v,

véi R = 8,31.10°/kmolds,
3
v \/"4'8’312-910 290 1800, 1,7.10 % = 25mys.

Baitdpvidu 5

Mot mach dao dong cé hé s6 tw cam L = 2.10 °H ¢6 dién

dung ¢6 thé thay déi tit 70pF dén 530pF. Dién trd clia mach ¢b thé
b6 qua. Hoéi mach dao dong dé cé thé cong huéng véi nhitng séng
dién tir c6 bude séng trong khodng bao nhiéu ?

Bai gicii
L =210"u

Cho IC = TQpF-dén-530pF; Hétdrebneghuong ?
R =0.

biéu kién cé cong hudng 1a -
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Q:ﬂ)o,

tirc la T=T,= 2nvLC
Budc song dién tir tuong dng de co cong hudng 1 :
A=cT,

i c = 3.10%m/s (van toc truyen séng dién tir trong chan khonb)

" dién dung C ¢6 gid tri thay ddi tr 70. 10 ~I°F dén 530 10"
Thay s6 vao, ta tinh dugc : :
A =700m dén 1950m :
Day 1a khoang budc séng dign tu trong d6 ¢o6 hién tugng cong
huéng clia mach dao dong. ‘

Bii tip tu gidi

9—1. Hai diém cich nhau mot khodng y = 2m trén phuong
truyen song phang ‘Bude séng A = 1m. Tim hiéu pha cla cdc dao
dong & hai diém do tai cling mot thoi diém. ,

9—2. Dao dong am, tdn s6 S00Hz, bien d6 a = 0,25mm, truyén
trong khong khi véi buée séng A = 70cm. Tim

a) Vén tc truyén séng am.

b) Vén t6c dao dong cuce dai cha cic phan tir khong khi.

9-3. Mot nguén séng O dao dong v&i phuong trinh
x = sin 2,57tcm. Tim li d6 dao dong clia mot diém M cich
nguon mot khoang y = 20m tai thoi diém t = Is Biét van tdc
*truyén séng u = 100m/s. :

9—4. Tai thoi diém t = T/3, mét diém nam céch ngudn séng 4cm
¢6 li d6 dao dong bang mot nita bién do. Tim chiéu dai budc séng 7

9-5, Mot dao dong cé chu ki 0,04s truyén véi van toc
u = 300m/s. Tim hiéu pha glu’a hai chét diém ma khoang cdch'tir
chung téi ngudn bing 10m va 16m.

9—6. Tim li do-dao-dong eta pedl di€m nim cich ngudn

song mot khodng y'=Af 12 tal thoi dicmt = T/6 biét bién do dao
dong a = 0,05m.
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9-7. Mot doan séng phing truyén vao mot moi trudng véi
phueng trinh :
X = 4sin(2fg—t + a)cm

Tim :

a) Vén t6c truyén séng biét bude séng bing 240cm. :

b) Hiéu pha tng véi hai vi trf cha cling mot phan ti nhung &
-hai thoi diém cdch nhau Is. '

¢) Hiéu pha cha 2 phan tir cich nhau 210cm (Gng vGi clng
mot thdsi diém). '

9-8. Mot doan s6ng c6 phuong trinh -
g x = (,05sin(1980t — 6y)em.

Tim : -

a) Tén s6 dao dong. Lo -

b) Van t6c truyén séng va bidc soéng.

¢) Van téc cuc dai cia phan tir dao dong.

9-9. Hay xdc dinh vi trf chia bung va miit ctia séng ditng, trong
hai truéng hop sau day :

a) Sy phan xa xdy ra 1t moi trudng o6 khéi luong riéng nhé hon.

b) Su phin xa Xy ra tr méi trudng c6 khéi Iueng rieng 16n hon.

Cho bute séng chay 13 12cm. VE d6 th.

5-10. Xdc dinh budc séng cha dao dong, biét ring khoang
cdch tir bung thit nhét dén bung thit tw cfia séng diing bing 15cm.

9-11. Cho biét dong ning tinh tién tung binh cha phan
trong mdt kilémol nito bing 3,4.10°kJ. Xéc dinh van téc lan
truyén ctia am trong khi nito & didu kién trén ?

9-12. Tinh chiét suit clia séng am & mat gidi han khong khi —
thuy tinh ? Cho biét sudt Yang d&i v6i thuy tinh bing
6,9.10''N/m’, kh6i luong rieng chia thuj tinh bing 2,6g/cm’, nhiét
d6 clia khong khila-202c. |

9~13. Néu nmiigdp sudt am (ang 30dh ilbien do 4p sudt am
tang bac nhiéu ? - '
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9-14. Am "la" ¢6 tin 36 v = 435Hz. Tim budc séng twong
dng. Bi€t ring am truyén trong khong khi véi van toc 340m/s.

9—15. Ti s6 cdc bién do dp suat cua hal am bang 1,i2. Tim su
khdc nhau clia mifc dp sudt am ?

9-16. Mot con doi bay theo huéng t6i vuf)ng g6c véi mot biic
tubng v6i van téc 6m/s. Doi phdt ra mot tia siéu am c6 tin-s6
4,5.10°Hz. Hai doi nhan duge am phan xa c6 tan s¢ bao nhiéu ?
Biét van t6c am truyén trong khong khi 1a 340m/s.

9-17. Mot nguon am phat ra mét am ¢6 tin s6 S00Hz chay lai

gin mot ngudi quan sdt vGi van toc 200km/h. H01 nguo’l qu(m sat
nghe thdy &m c6 tn s6 bao nhiéu ?

Cho bi€t van t6c am bang 340m/s.
- 9-18. Mot tau hoa chuyén dong véi van tdc 60km/h va mot

ngu’m quan sat ding yen Khi di qua ngucn quan sdt, tau kéo mot
hoi coi. Hoi :

a) Ngudi quan st c6 cam gidc gi vé-am thanh khi tau vut qua ?

b) D6 bién thién (tmh ra phan traim) cua tan s6 am so véi khi
tau dung yén.

"Cho van t5¢ truyén 4m trong khong khi bang 34'0m/s.
9—19, Mot vién dan bay véi van tdc 200m/s. Hoi do cao cua

tiéng rit thay ddi bao nhiéu tan kh1 vién dan bay qua dan mot
ngudi quan st ding yén.

~Cho van t6¢ truyén am la 3'33m/s.
16-20. Mot mé;éh phz’it séng dién ti 6 dién .dung C=9.10""F,
hé s& tu ¢am L = 2.10 °H. Tim budc séng dién ti tuong tng 7.
10-21. Mot mach dao d_éng dién tir gém mot 6ng day c6 hé sé
tw cAm L =3.10°H mic néi tiép voi rhﬁt -fu dién phéang c6 dién
tich cdc o6t S = 100cm”. Khodng céch gifta hai c6t 1a d = 0,imm.

Hoi hang s6 dign imoi cia moljtrudng ehiia diy trong khodng
khong gian gitta hai e6t tu dién 13 bao nhigu, bict rang mach dao
dong cong hudng vorsong o budc SR 750m 7
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PAP $0 VA HUGNG DAN

Chueong 1 : TRUSNG TINH DIEN

1-1. Pap s6 : F=9,23.10"°N,

1-2. Dap 56 : 1,25.10™ 14n,

1-3.Dap s¢ : P=0,157N.

Hudng dan. Goi géc hop béi 2 day Ia 2¢ - mi qua cdu chia
tic dung 3 luc : trong luc P, luc ddy culong F va stc cang T.
Diéu kién can bing din t6i

F=Ptga = q2/47t8081'2,‘
v(i sinat = /2], do dé
.2
P=Figa= —— 1 —
dneqae 4l sin” atgo

MO61 qué cdu s& mang dién tich g = q4/2 ;
colg=1. Hinh 1-1"
Thay s vao, ta tim duge P = 0,157N.
1—4. Dap 6 : p, = 2550kg/m’.
Hudng dan. Dsi véi qua ciu dat trong khong khi ta di cé :
2

P=— 1 _ )
dnegye, 417 sin” o, tgoy :

(xem bai gidi | - 3) |
Khi nhiing cdc qua cdu vao déu hod, mbi qua ciu s& chiu them
tic dung cia sic ddy Acsimét P|. Do d6 dsi véi qua cdu nhing
trong ddu hod, tacd:
2 .
P #i= R @
Amee, 4 sin| eurteot,
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Trong phuong trinh (2)_n_€1y _ . o
P-P =(p;-p)Veg, 7 3

" trong d6 p, — Khéi fuong rieng clia chat [am cdc qua cdu, p, — Khéi

luong riéng clia du, V — Thé tich qua céu, g — Gia t6c trong trudng.
ST (1), (2)va@B)acd: |

P-P) _ £ sin’ o tgoy (P = p2)

P €5 sin a,tgo, - P

€, Sm2 aytgaly

tirdéritra p; = p, 5 5
: 82 sin aztgaz — g sin altgoa]

véi ¢, (khong khi), &, = 2 (ddu hod),
thay s6 vao ta duge p; = 2550kg[ I_n3,
1-5.Dap s6: p =ep (e = 1).

) le(mg dan. Moi qua cdu s€ chiu tdc dung cua céc lyc sau
{(binh 1-2'a) : trong hrc mg, sifc cang T cha day va lue ddy Culong
F véi tri s6 ' :

- 2
F = & 5> (vm g = 1)
- dmnege (2 sino)”

—y
r F @
_>

@R
ik 1 -2
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q dFy
Ta _jg__;:__ ;__) X
dF
Hinh I-4" " Hinh -5

- Do tinh chat dsi xing nén K, = 0.
Vay F, = F = Qq/2neger? = 1,14.10°N,
1-10. Pap s6: 1) E, = 9,34.104V/m.
2)F, = 1,42.107*N,
Hudng dén. 1. DE tinh cudng 46 dien trudng gay ra béi cac
di¢n tich gy, q, tai cic diém A va B cdn tinh cudng do dién trudong
do timg di¢n tich gay ra tai cdc diém d6 16i 4p dung nguyén li

-~ chdng chét dien trudng (hinh 1-59.
Két qui ta s& c6

Ey =By + By, = 525100V /m.
Ep = By - Eg, = 27.6.10°V/m:
Can ot vilo phuong, chidu, dé 16n chia céc vecto ﬁAl , EAQ,

Eg; , Ep ta xdc. dinh dugc phuong chiéu cia Ea, Ep ‘nhu trén
hinh vé. - ‘ .

Xdc dinh E¢ ; Trude hét tinh Eq,, B, do céc dien tich i G
gay ra tai C. Tir hinh ve taihdy ;

Bo= \/E%n PEC: 1 Ah@be cos o J
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o. cling chmh I géc & dinh cua tam gidc MCN Theo he thlrc* '
. lLro‘ng trong tam glac thuong .

cosor= (MC?+ ON? ~ MN?)2MC.ON = 0,23 = 0= - 76°42.
'Ihay s6 ta dugc B = 9,34.10° *V/m.
De xdc dinh phuong ctia Ec can xdc dinh goc 012 goc horp
boi B va CN
Tacd: ECl/sme EC/sma = sinf = EClsma[EC = 0,9215

' vay 6= 67°09.

2.Fe= qEC—14210 N

1-11. Pap 6 : tai diém cach dién tich g la 4 14.102m.
‘ Huéng dan. Gid st tai diém M trén dudng n6i hai dién tich q
. va 2q dlen trudng do hé hai dién tich dé. gay ra triét tiéu nghia la :
o  E= E1 + Ez =0,
- tudo L Ey=E,, '
VOl E1 1a cu(mg do dién truong do q gay ra tai dlem M cach né
‘mot khoang T, : ‘ o
- v6i E, 1 cudng do dién tru’orng do 2q gﬁy ra ta1 d1em M cach noé
mot khoang (I-r1). ' :
- Ta c: q/47'£808r = 2qf4nene(l - r)
Két qua, diéim M cich dién t1ch q mf)t khoang r=4,14.10"m.
1-12. Daps6 : 1) E;=0;2) Eg=0va E0 = g/reya’.
" Huéng dan. 1. Ey=0 (do d6i xiing). : .
' - 2. Trudng hop 3 dién tich duong va 3 d1én tch
4m dat xen k& Eg =0, '
.~ Néu dat 3 dign tich duong roi 3 dlen thh am llén tlép
Eg = q/:'tgoa2 : -
1-13. Dapso L =13C
- Hudng din. 0 diéu klen Can bang ta co (hmh 1 6)
' tga F/P '
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V6l - F=Eq=o0q/2g¢; P=mg,
tga = qo/2epemg = tga = 0,2309,
Vi a=13° _
~1-14. Pap s6 : 1) B, = 226V/m.

Hu6ng dén. Chia dia thanh ting dai hinh BF
vanh khan hefp c6 bé rong dx, sau d6 dua vao bai BN
tap miu 2 dé tinh cudng do dién truong gay béi
dai hinh vanh khan dé r6i 14y tich phan tir O dén
a dé tinh cutmg do dién trudng gay boi ca dia.

G 1 —_—
2. Tt biéu thitc clia B, néu cho b — 0 's& ¢6
‘ E =o/2¢gpz..
3. Néu b >> a, 4p dung céng thiic tinh gin diing -
. )
L+a?/b?
taduoc : E = q/47teoéb2.

Hinh I -0’

~1—a% /262,

1-15. Pap s6 va huwong dén, Chia bin cdu thinh nhiing d6i
ciu ¢6 bé rong dh (tinh theo phuong truc clia n6), sau d6 dua vio
bai tap-méu 2 dé tinh cudng do dién trudmg do déi cdu dé gay ra
tal thm O. Tir d6 14y tich phén theo h tir  dén R dé tinh cudng do
dién trudng gay bdi ban caw

~ E=o/4ge=282V/m; (coie=1).

1~16. Dédp s6 v huéng dén. Chia thanh thanh nhiing doan
nhé dx tinh cudng d6 dién trudng do dx gay ra tai diém A, 1di If
ludn trong ty bai miu 2.

Ta cé : B, = q/dnegRRq = 640; Vim,

1-17. Dap s6's L ludn fwong ty phaebae -4 ta'cd két qua :
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D oger? 4 37 2egeNL+a” /b " |
1-18. Bap $6 va huéng: dan. Ap dung dinh 1 -

Otxtrograxki—Gaox tinh cudng dé dién trudng tai diém dat hat
bui. Tor do tinh duoc Iuc tic dung 1én hat bui.

=10 1N,
-1-19. Pép s6 : glong nhau.

| Huéng din. Luc téc dung 1én hai thanh La nhu nhau vi luc F1'
~do dién trudmg tac dung 1én thanh thi nhat .

ZE = Zqu, -
T = ZFk = Zqu :

- vi dién trudng do mat phang vé han gay rald d1en trucmg deu nén
- : " Ei = Ek do db F1 Fa.
“1-20. {)apso F=34N. "\

Hudng dan. Ta cé F = qE, trong d6'q = hL va E= 6/2808 do
d6F= ?\,0/2880—34Nv018 =1;L=1m. .

1-21. Pap s6 va hudng din. Vecto cuong do d1en truo‘ng tai
mot diém M batki bang

E= E1 + Ez .
‘ E1,Ez la céc vecto cuo‘ng do dién truo‘ng doq;, q; géy ra; theo d_z"iﬁ_
bai E = 0
Vay Ei = —Ez ‘M phai nim trén truc OO (hmh 1_7)
Do d6 vé gia tri ta ¢6 : (hinh 1-77) .
Bl =Bl (1)'

) Thay chc gid tri cla E1 Ez 01 ude _
~lugc cac s6 hang chung tacé M

: - Cl1-o < a1 '_O;qu )
xf-x) = H gl THRY VIEN S
1. Néu q;, g, chingdfuthitl (1) rdyey 1 pinn 17

E:O‘? (ﬂ;rdr- o | -0".

mong ty
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0<x<L

do d6 biu thifc (2) s& 1ay gid i : x/( -x)=1q, /4s| -

‘Giai phuong trinh (3) ta duoc

A
Jal+ ol

2. Néu gy, g, khdc dédu thi cling tir (1) rut ra
X>1>0,
do dé biéu thic (2) 14y gi4 tri:

Xf(l—x)= — ‘ql /qu ,
giai phuong trinh (5) ta duge |

i
Vel = el

Viét chung lat

e el

Huéng dan. C6 thé tinh cho trudng hop
téng qudt : néu goi khodng cich tir M dén truc
dty din thit nhat 1a x (hinh 1-8") thi cudng do
dién trudng tai M 14

1-22. Dap s6 : E=4.10°

" dau + néu ql., g cilﬁg dau
W d&u — néu qy, q, khic dau

g L (2;\,+ 2% j
4ne, [-x

véi € = [va A 1a mét do dién dai trén déy. Mic khéc
dU = -Edx.
Dod6:

U=_1_2 J'[l— ! ].dszzzmnl
S 411:80 X _ .

3)
()
(3)
(6)
V/m.
M
i
J;Lq. il
Hinh 1 -8
T
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- mggU

ritra - . A=

' : S I-r’

In—
T

' trong truong hop x = 1/2 nhu gid thiét, thay X, l vio biéu thic tinh _
E ta tim dugc : : '

) o
5 I -nm
1-23, Dap s6 : A =-0,162J..

1 24. Dap s6 va hu(mg dan. Cong clia luc tmh dzen tlnh theo
- cOng thic : 4 - :

A=gqU= q(V - VN) _
VM = 4nr’ ofAney(r+R); Vy=Ve =0;e= 1
VAY Ay = qr0/e(r + R) = 342,107,
. 1-25.Pdps6: 1) Vy=250V; %
2), V = 200V.

leong dén. Chia vong day thanh nhiing doan -
Vo ciing nho dl mang dién tich dq (hinh 1 9" dién
‘the do dién tich dq gay ra tai M bing (a = 1)
o dV=dgfdnegr, -
Wi iR |

Dién thé do ca vong day gay ra ta1 Mla:

V o j dv = j dq /4me,r = Q/4'n:80\fR2 + h2 ‘

cd vong ca vong

= 4.10°V/m.

Hink1-9 -

._ll.TaitﬁmO(h Otacé
o VO —Q/4n80R 250V,

2. Tai diém M Vs Q/4nsm/R2 T.= zoov
 1-26.D4p 56 1 1= 610 Cym.
Huéng dén. Ta c6 dA=qdV, -
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= —Edr 2 —kdr/Ensor

2regr 2meg 1

Iqldr i&lnr_l

it ra - A=

1- 2’7 Pap 56 : khong thé duoc vi nhu vy jEdI = 0.

1-28. Bap s0 :

a) V = gfdmeg R ; b) q/47t880R D

c) gf4neey(a + R).

Hudng din. a) Dién tich trén dien _
tich nguyén t§ dS (hinh 1-10") bing g/

o2nRdh ; dién thé taj diem A do dién
tich nay gay ra bang -

G‘2TCRdh Hinh 110"
AV = , -
4mgge2R(2ZR — h)
- 2R '
vay V= wg’dV = q/4negeR.
b ) Li Iudn tuwong iy nhu trén : ‘
- 52nRdh | q
Vo= 7 dmegeR
" § 4megey2h(a - R) < (a - 2R)?  4TEoE
2R : _
O V= o2nRdh : 3 q

0 dreye(2R +af —2R +a)h AR+ 2)
1-29. Huéng dan. Chia dia-thanh-nhiing-phdn tt hinh vanh

khan ban kinh x, bé réng dx, g dign)tich) dq = 2moxdx. Tinh
dién thé dV do phﬁn tibdg gy ra, roi fich phan theo x tr 0'dén R.
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v _.‘ L oo ]_ML__

1 30. Dap s6 : v, = 3,26.10'm/s.

Hu‘(mg dan. Cong cla e dlen trudng A = eEd Mat khac _

P;_ mv% mv%
2.

Tt do. V2 = \[2A/m \/ZBEd/m =3 ,26.10 m/s

1-31. Bap s6: U = 50V ; 6 =9.10 °C/m”.

--vcn v1 =O

" Huéng dan, Hieu dién thé U glua hai mat phang dé va mat do .

“ _ dlen mat cia ching o duge tinh tir déng thuc
E=U/d=c/egy; U=50V;0=9.100 8C/m

1-32. Pap s6 : V, — V=72V,

Huéng din. T diéu kién bai todn =~ .
©4m

 ta c6 cdc dudng chéo AC va BD bing Smi. A
oy _310° 3107 |
AT 4mg)3 dnegS” am
S 310 3007 om o
| 4neg3  4megpS 2 as
R 2310781 1 b ¢
Va = Ve = g [g - g]- =TV Hmh -
1-33. Pap s6 ¢ Ap-dung cong thic . |
| A =q(Ve ~Vp) =0,56.107"T.
1-34. Dap s6:q=4,110"°C. ,
_Huﬁng dan. Khi khong c6 dién truo‘ng S
.. . mg= 67mrv1 (1) .
: Kh1 c6 dién trucng ‘
mg=FEq—= 61mrv2,

h tu(l) (2)rutramg Eq--—mg,
| 5
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hay q = 2% Vz)*mgd(l "2)_4110 B,

1-35. bap s6: 1. Do tmh chat dang the
ABC AAD =0.
2: Bang nhau vi cong ctlia luc tmh dién khong phu thudc hinh
dang clia dudng di.

1-36. Dap s6 va huéng dan. Ta c6 mg =kv,,
q U/d =kv,, trong dd k = 6mnr; -
v, 12 van t8c hat bui theo phuong vuéng géc véi ban tu dién.

1t ra vy = aUvy ;
- - mgd
‘ - 2
Dods =S _med o
2vy  2qUv

1-37. Bap s6 : L =0,207.107C/m ; E = 12500V/m.
Hudng dan. Cudng d6 dien truong gifta hai mat tru chi do
mat try trong giy ra -
E =2A/Ane 1,
hi¢u dién thé gifta hai mat tru

 trdésuyrakva \E

A =0.207.107C/m,E = 12500V/m

—38 Huéng dan va dap s6. Cudng do dién trudng 4 mot |
dlem ben irong khm cdu cdch thm mot khoang ria:

= gfdne, r
qla dlen tich khé‘n cdu ban kinh r ; q = (4/3)nr P

O 3a” pa

V, g j'Edr Souten b

22
1—39 Dap SO Ik = QRSOSU/ I (rf,/rl) 0207110 C/m
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2.0, = W21, = 00110.10°C/m’* ; 5, = A/2mr, = 0,0023.10°C/m”
3. E = A2ngqer. ' '
Thay gid tri chia A tinh theo U vao tacé -
o U o
T rln(rZ/rl)"‘
¢ gdn sdt mit try trong B = 12500V /m,

) trung diém khoang cdch hai mit tru E = 5750V/m
& gan mat try ngoai E = 3740 V/m.

-C hitong 2.: VAT. Df&N"- TU DIEN |

2-1. le(mg dan, dap s0. Chu y la dé‘n véi mot mit cﬁu k1m
loai thi- - :

| lELrong =0; Engéﬁi = E%?’ '
' Virong bAng nhau déi v6i moi diém ; |
_-9
' “gc’al, 47!:808r
tai diém | lem |- 2cm 3cm 4cm S5cm
E (V/m) -0 202500 0000 50625 30000
V) 13900 .| - 3900 2550 wr 1875 1500

2-2. Dapso 6 =2,6.10" C/m

Huéng dan. Dién thé cha qua can k1m loal ban kmh R tmh
.theo cf)ng thu'c o ‘

- ~ dme R ' S ,(1)-
Mat khic | q oS = 047:R2 : EN- | 2y
'tu(l)va(Z)rutra S=g VR = 2,616 o S
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2-3. Dap sd s q; =3,42.107°C; q, = — 3,42.107°C.

Hudng dan. Ap dung nguyén i cong dién thé ta 6

v - q - )
V., =
_ 1 4me er * dng e(a — 1)’
92 9;
V, =
27 4ne o€l " dme,e(a— r)’

G1a1 h¢ théng cdc phuong trinhnay véi cdc 4n s 1a g, 9, va
coir® << a ta s€ c6 % =3,42.107°C.

qy=-3,42.10 o,
24, Bap s6 : Vy =V = 19500V

Huéng dan. 7T =Rl
Tu hinh v& 2-1"ta cé :
o = arccosP/T va
F = Tsino = q2/4ﬂ:gox2,

trdé q = £y/4ne Tx% sinct, -
suy ra dién thé€ chaqua cau N
V=V, + Vs,
trong d6 V| = gfdne R ; V, = q/41‘t8 (x —R),
- nén Vi = 19500V. _
Vi cling duge tinh tuong tu VM =Vy-
2-5.Dap 56 : q; =8.107°C; g, = 5.107°C; V = 9000V.
Huéng dan. Vi nsi v61 nhau nén hai qua cdu cé cing dién the.
g =CV =dnger,V, v6ir, 1a bin kinh qua ciu thit nhit ;
q = OV = dneer,V, véir, 13 ban kinh qua cdu thit hai.
Q=q +g=dneg (1; + 1))V, |

dodd -

- Q -l =8 8
Ve—— = : = 8 ; =5107"C.
411:&':03(& -+ 1‘2) P » : 3 C T _
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2-6. Pap s6 : 1. Do hién tugng hudng iing di¢n, trén mat ciu
* xudt hién dién tich huong ting qh ‘Do tuong tdc cua q' Vi q, nén q
bi léch di. :
2. Khong léch vi cdc dién tich hudng ting bi trung h‘oé _
) 2-17. Dap s0 va hudéng dan. Tinh cudng do dién trmmg Eo-
gdn mit kim loai tai nhiing diém khao sdt, sau dé ding cong
thitc E = 0'/80 désuyrac (véie=1).

o= q/27ca . o= z:1q/211:r3
2-8. Dép s6 1)(: - dneeR = 0,11.107°F ;
DHV=QC=910°V;  3HW= CVE2 =4,5.10 3J

" 2-9.Papsd:C= 41180R 7,1.1079F; AV = AQ/C = 1400V
2-10.Papso :v=146.10"m/s .
Huéng dan. Trong trudng hop ndy cong cha luc dien truo‘ng-
58 chuyen thanh dong ning clia élecu'on '
' ' A mv/2.

Tact dA =qdU =~ _gEdx;ViE= UO/xln—w

o ‘ qUde qUoln(llllz) ,
: - 2.
nen J xIn(R/10) IR/ 1) myv* /2
e 2qUO o, /1,) 7
. } = S = |, . O ‘S, .
Tu do Y \/ IR /D) 1"46.1 m/s

2-11. Pép 56 : B = 44,5kV/m.
Hlmng dan. Ta cé E = g/4ne, ex”.
gl dién tich trén mot ban duoe tim: thay nho h¢ thitc :
L C= 41158 srR/(R - r) - q/U= q= 41‘[8 eRrU/(R = r)
vay | E=UR/R —0)x*=44,5kV/m. |
| 2-12, Dap s6 v hudng ] Glal Bad| t64a tuong tu- nhu bai

.2- 10 nhung thay dién trucng ctia fwy dign-hinh o bang dlen, :
trudng chia tu dién hinh cau (xem bai 2—1 1) o

10



- PRBUG —5) g 167y,
m(Rz R )rlrz K
2—13 Bap s6 q=173.10" iC. -
o Huong dan, Nang lugng finh dién cha cdc qua cdu
W, =gq /4?'58081" nang lwong hép dan W2 = ym.m,/r theo daun
bai q /4718081‘ = 10%. M.,/ '
-t d6 q = /10° 4nggeymm, = 1,73.10‘5(:.
- 2-14. Dap s8 vi hutng dan. "
1. Bién dung twong duong C, va C, mac néi ti€p bing

C=C C2/(C1 +G,),
dién dung tuong dufong clacahéla:

C,C,

= = Cy = 0,75uF,
1 i 1 (T +Cy) -
LR E b — ; C= =217 22 g a3k
C GG G VTG g, 10y - %%

2-15.Dép si: U, =4V ; Uy =2V : q = 8.10°°C.
Hmmg dan. Néu goi g 12 do 16n dlen tich mdi bén chia tu dién

tacs - q=CU=CGUAC, +Cy). RO
Matkhic  q=CU, ' 2)
q= CzUza (3)

thay gi4 tri clia q tut (1) vao (2) va (3) ta dugc
U, = GQUAC, + C) =4V, U, =CUAC, + C) =2V ; q=8.107°C.
2-16, Huéng dan va dap s6.
L. Goi C' 1a dién dung twong duongciia Cvac,
C"1a dién dung tuong duong clia C; va C,.
Tacs C=C +¢C,; ¢ =+ Cy;
c.Ccr (G + GG+ Cy) iy
T Ch e Eat BHIG\HEN
2.C =CCYQ =00 = GOECY+ Cy).

i




C* :C_‘1+C”1.: C] 3 ) C2C4

S ¢ '+'C3"-% C,+Cy - _:(2)
Néudat  C/Cy=CyfCy=k, | o
St G EkG,T o
C=kCp N O

'~ thay (3) vaw (1) va(2)taco:
_ 1<(Cq +Cofk+1yvaC* = k(C3 + C4)/(k + 1)
- Vay véi d1eu kién (3) hai so d6 tlmng dLIo‘ng nhau _
'~ 2-17. Pép 86 : C, = 10pF. S
Hmmg dan. Dién tich clia cac tu dién trudce khl noi VGI nhau
q=CU; v =G0 :
bién tich tong cong cia chiing sau khi néi v6i nhau Khong
thay d01 dodé :

. gq= ‘h tq = C1U1 + CzUz = (Cl + CZ)U
T d6:Cy=C (U, ~U)/(U = Uy) = 104F.
_ 2—18. Pap s6 : Nhiét lu'cmg tod ra dung bang nang lu’orng cla
- tudién : e :
o "Q =q*2C= 0,25] ;'U = g/C =500 V. |
2-19. Pap s6 : Q =4,5.107°7. |
" Huoéng din. Trude khi ndi céc tudientacd : S
q=CUvaq=GU,. . (1_)
Nang luong tong cong cua chung la o
_OUi 1
2 2. ‘ _ o
Sau khi 6 : q=q; +q=(C, + CZ)U | o 2)
Tir (Hva (2)mitra i 8 o
C\U; + C2U2 :
~g=ce

U=
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nang luong téng cong sau khi noi .
| (€ + CHU*  (QU; + C, U,

W? -

. 2 S 2AC +Cy)
Nhiét hrong 104 ra bang '
- _ GGy - Uz) -3
=W, — =4,5.107].
Q=W 2C, +Cy) _

C!nfcmg 3 DIEN MO!I

3—1. Xem bai tap vi du 3
. 6’ =1,06.10"°C/m>.
3-2.Pdp s6: E'=dn(c - B3,
Hudng dan. Mat 4o dién tich o' tren mat gisi han chat dién
moi bang tri s clia vecto P nhan véi cos@ trong d6 O 12 géc giita

phép tuyen V&1 mat UlO’l han va vecto P

E'= [ods = {P cos 6as.
- Toan bo dien - Toan bd dién
tich hinh cau tich hinh cdu
DE 1dy duge tich phan trén cin viét bidu thie dS trong hé toa

d¢ cau ‘ : ‘

E= }d@zf PcosOR? s;in@cose do.

R .

. ] 0
Kétquitastco: _

B~ 411:(33— I)E.

3-3. Dép s6 : Xem bai tap miu 31 vi 3-2.
DE=300kV/m;2) 6 =1,59.10°C/m? .
3) o' = 1,330102Ci

34, Bap 50 W, =100V ; g =58, 10+C.
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. Hudng dan. 1. Vi lap khoang khong gian, glua hai ban bang .

djen moi sau khi dd bo nguon nén dién tich trén cdc ban truéc va

sau khi 14p khong thay déi (q = const), do dé mat do dién mat tren
cac ban o = g/s cling khong déi. .
' Vi E= G/S ¢ = U/d nén truac khl lap dién'moi ta.cd

. g,81U; = od.
Sau khi 14p dign méi ta 6 £,8,Us = od.
_Rut ra:  Uy=¢gU /g, =100V,

2. q= CU1—58 107°C (vig = CQUZ)
3-5. Pap s : Xem bai miu 3-2 dé dang rut ra b1eu thiic clia
hleu dién the : U= c'dfe J(e—1)=2000V.
3-6. Dap s6 ;- Xem bai tap miu 3~2 va bai tap miu 2—4
6" =6.10"°C/m* -
3—7 Pap so va hu'(mg dan. Coi tu dién dé la mot he hai ty

i dlen méc song song ma mdi tu dién &6 cdc ban 1a mra mat céu,

: _trong doé mot fu dién chita day dlen moi (=7
' C=2n (s+1)Rr/(R—r)—18810 o
3-8. Dap s6:C=¢ £5/ed + (1 —e)dy

Hu’ﬂng dan. Coi tu dién la hé 3 tu'dién mac n61 tlep véi cac .‘
.dlen dung :

C1 =g :'::S/d1 ; C2 =g, S/d2 va C3 =¢g,5/d;,"

trong dé d, va d; 1a khoang céch giita cdc mit cha tam dién moi -

' va cdc bin tu di¢n, 16 rang,
| dy+d;=d—d. |
bién dung toan phan cta tu dién dudc Xic dmh b0‘1 cong thiic: -
‘ l-:'l'_;.lq_'l” ‘
SO C Gy G
i | ' SOSS .
¢ | pddids el

39, Pap s6: ACS1TZI0E |

( + d2 + d3)9

txdd
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He.r(mg dan. Dién dung cha he hai tu dlen mic néi tlep

C=C2 :
Sau khi 1dp ddy tu dlen thit hai bing chit dién moi ta c6
2 =eC/{e + 1)

Nhu vay sy thay d6i dién dung ctia hé 1a
AC= G-Ci=E-1)CAe+1)=1,7. 10 g
3~10. Dap s6 vi hwdng dan
L. Dién trugng beén trong qud ciu tao nhiing diém céch tam
qua cdu mot khodng r bang E; = qr/dns, ER2
- Vay nang lugng dién tridimg beén trong qua ciu bang

R . |
' W, = J% 808E12,47ti’2dr = q2 / 4meye. 10R
. (o] .
2. Bign trudng tai nhitng diém bén ngoii qué ciu

E, —q/47:8 er’ va W, = IZ 808E2 4mr? dr = /87‘68 sR.

3. Ning hmng giam di (v khl chia doi qua cau phai ton cong)
3-11. Hudng dam. Phan tich D thanh hai thanh phan Di vi
Dn sau dé chiing minh ‘
tgo,/tgo, = € /e,.

Chuong 4 : TUTRUDNG

4-1. Dap s6 : H=39,8A/m.
4-2. Dap so : H = 84A/m. H htIcmg ra phla truGe ho‘p Vi H]
mot goc o = 1825, :
Hmmg dan. Trude het xdc dinh cdc vecto cudng dé tlr trudng
H] va Hz do timg dong dlen gy ratar vE iDung nguyen it chong
chat tir truong, sE¢é H H1 -} Hg, pbong, chiéu cha H duoc
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"xde dmh tu hmh VE, Do lcm cla H duac xac dinh bcn dinh h ,‘

o Pltago (Vl H1 Vuong gbc véi Hz) Vi tr1 clia H dugc xdc dinh boi
o sao cho tga = HyH;=1/3.

4-3.Dapsé: Hy = 120A/m Hyp = 159A/m ;
Hyp; = 135A/m.

44, Bap 56 : AM = 3 3cm M nim trong AB.

 Hué6ng dan. Goi H1, Hz, H; la chc vecto cu’o‘ng do ti
tru’o‘ng do Il, L, 1, g3y ra tai M.'DE dang nhén thdy rang trén doan .
BC H1, Hz, H3 cling phu’ong chiéu. Vay d1ern M cé
H=1 + Hz + H3 =0 ch1 co thé nim trén doan AB. Dat AM X, .
ViH2 nguadc. chleu v&i Hy, Hs neén:

: - H, H2‘+H3“':O .

111 1o 1

ix 2m5-x 2m54x
Tir d6 suy ra x, (ch1 14y nghi¢m duong).

.

4-5. Dap s6 : H(Ml) c6 phuong vuéng géc v6i mat phang
hmh v&, ¢6 chiéu huéng ra phia sau, c6 do 1on biang 8A/m. .

H(Mz) c6 phuong vuong gdc vél mat phéing hinh Ve, co
chiéu huéng ra phia tredie, ¢6 do 1on bing 55, 8A/m '
4-6. Pap s6 : H=31 SA/m.

_ Hu’(mg dén. Ding cic cong thic (4 3) va (4—4) trong phén |
~ tém tit cong thic:

4-7.Pap s6 : H=27,1A/m.

4-8.Pap s6 : H=9A/m. ‘
4—9 Dap w:p=te L T Loy0°T.

an b \/ +4!l:r2

Huf(mg dan Cam ng tir do céc canh’ ben gay ra tai A bang

N khong Goi B va B’ YA Yot T ede veeto cant ving tit do ddy bé v
~ ddy lén. : gay 12 tai A, Theo nguyen 17 ¢Hag chide-fif fruong, vecto cim

ung tr B do dong dien chay trén day A& high thang al A bang
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—t

B B{ +Bz,

B, va B, dugc xic dmh theo cong thic (4-4) trong phan té6m
tat cong thic. Tir dé suy ra B.

4-10. Pép s6 : a) H, = 79,8A/m ; b) Hy = 77 3A/m
Hmmg dén, Diing céng thi -

H =I(cos6, — cosB,)/47R
Trong trudng hop a) : 6 = g 30, =n;R= 2,10_2m, cudng
do tlr, trudng tai A chi do moét canh géc vuéng gy ra °
I — : T
H = R = 79,8A:/ m. Trong trudng hop b) : O = 1
R =10.10"m; ; cuong do i tru’cmg tai B bang hai lan cuong do o
truong do mét Canh géc vudng gay ra ;
| 20 A2 -
=2 +1) =77,3A/m.
24R(0059] cos9,) 2431401( ) =71.3A/m
4-11. Diip st : H=13. 10%A/m.

36, =7

d-12. Dap so: H —ijﬁtg(ﬁ/n) khinw.oo: Hz%,
Hmmg dan., Goi HD 1a cudng do wr D
trudng do mot canh da gidc (cudng do -
dong dién I) gay ra tai O (hinh 4-1).
Cudng d¢ tir rudng do dong dién chay 8¢
trén da gidc gy ra tai O s& bing :

H= nHO,

trong d6 n 14 s6 canh clia da gisc. ‘

Dé tinh H,, diing cong thc : N .
H,, = I{cosbp—cosds)dma: Hinkh 4-1
T, n K - Tt i n T : T -
Oday: a =Rcosn/n.; 0, “QligT 0, :_§+H'
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Suyra: . H=-w@l.
W T TR
 Cothé vie no L%
: & vIet —_— .
6 thé vie | ® n
n
T
Khi Y IvaH ==
hin > —n =
in-» oo, | - ‘—> ‘va R

D6 chmh Ia cuo‘ng do i1 trudng do dong dién tron ban kmh R |
g4y ra tai tam O cta vong tron.

'4-13. Pép 56 : 2) B=6,3.10 °T; b)B 23.107T.
Hudng dan. Dung cong thic (4—6) phan tom tat céng thuc
'a)CoS aR% h= Ou—l ‘
Suyra:B= ],LOIIZR 6,3.107°T.
" bB= uOIﬂRZ/Zn(R + b2 = MOR 2A(R? + hz)”2 =23.10 5T
4-14.Baps6 : H=0 . \
- Huéng dan. Ding nguyén li chong chat tu trUO‘ng Got H1 va -

‘ Hz 14n luot 1a céc vecto cudng do tir truo'ng do day AMB va day - -

ANB'gay ra tai O. Hs 121 vectd cudng 4o tir fru&mg do céac day ndi
gay 1a fai O ; 16 rang. H3 =0. Do dé vecto cuong do tmo‘ng
tong hdp tai 0 bang 1 :
H H1 + H2

5t} va Hz co phuong vudng gbc. v6i mat phang vong tron c6
chiéu nguge nhau va ¢6 d6 1én lan luogt bing : .

S A . | L L 3
CoHeggl @ H=ggie G 0
trong d6 1, val; la cutcmg do dong dién trong AMB va ANB I va ‘
- 1, 1a chiéu dai cdc cung AMB-va ANB.
Mat khdc theo digh luat Om):
r111 =151
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1y, I, la dién tré cha cdc dayAMB Vé ANB;
hay : 1 h=hL
tir (1), (2), 3), () suyraH = H -H,=0.
- 4-15. Pap s0 : Higu dien thé phai tang gép 4 lan.

Hudng dan, Dung cong thic tiph cudng dé tr trudng tai tam
~ cha dong dién tron va biéu dién cudng do dong dién I theo U va

dién tr§ clia vong day, dé dang tim thay : H ~ U/R?, v6i R 1a ban

kinh clia vong day. Vay muén H khong doi khi R tang 2 1an thi U’

phai tang 4 1an.

4-16. Dép 56 : H=H] +Hi =177A/m.

417 Bap 86 : 2) By, = By, =2,1.10°T ; By = 1,35.10°T

b) By; = 1,7.107°T ; By, = —1,7.107°T ; By, = 0.

Hudng dan, Xem bai 4 ~ 13 va
ding nguyén 1f chéng chat tir trudmg.
Vecta cam ting tir téng hop bfmg f6ng
céc vecto cam dng tir do tlmg vong day
glyra:

-+
B,

B B1 + Bz ‘Trong dé Bl va Bz E:
déu ¢6 phuong nim trén truc cic vong U b)
- diy, ¢6 chiéu xédc dinh bdi quy tac van

mit chai, ¢6 do 16n tinh theo cong thu’c
2
- tRT
2(R? + h?)*/2

Hinh 4-2°

e

~ a) Trudng hop céc dong dien ciing chiéu (hinh 4 2 a). Tai mot |

diém bat ki trén tryc chia vong day, ta c6 : .
B = m@ | RIQ -+ R2
2R 0 g2y ]3/2
suyra, tai O ch=0,tai0,:h=a:

SR 97—~ N Rt _ -5
BOl_BOZ_"ﬂ_{f{—_W _2’1'1.0 1.
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. Tai M, véih=a/2, taco
: R? | R
IRZ+ 2
: t7 S
__b) Truong hop cic dong d1en nguoc chiéu nhau (hmh 4 2 b).
- Tai mot diém bdt ki trén truc ciia vong day, ta c6

;,1,01 R? R? |
L2 (R hz)”2 [R2 +a-b2P?

Suy ra: : :
_ - L | ‘
_Ta] 01, h 0 BOl HOI l ——"R—BZ = 1,710_5T o
2 (R +a?) 2y
Bo1 hu’cmg cung ch1eu VeI B1 _
. Ta10 ,h=a; B = —_— - — | ==1,7.10 °T.
2 02 = 2 (R + a )3/2 , R L .

,'Boz huéng cling chiéu véi Bz .

- TaiM,h=a/2:By=0. : ' :
4-18. Pip 56 : 2) py, = =102 Am? ;b)H= 90A/m |
Hudng dan. Goi p_ va Hk 140 luot 12 vecto momen tir va

vecto cuong do tr trufo’ng do vong thi k gay ra tai tim cha dudng

“xodn Gc. Vi cée vecld P,y VA cic vecto Hic €O cung phuong
chleu nén : momen tir clia du’o‘ng xoan 6c bang

pm:mek;, o (15‘_

”trong do: pmk = ISk '
-v61 S, 1a dlen tich chia vong day thit k (001 nhu vong tron ban kmh -

=k d=kR/N): S, = mig. _
' - Cu’o‘ng do tr fruong fartam cua duong xoan 6c bang

e ZHR,__' BT | @
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trong d6 Hy =1/2r.
' De tinh cdc téng (1) v (2) ta ding cong thiic tinh tong gén ding :

f(a)+f(a+h)+fa+2h)+ +f(b)—-jf(x)dx+*ff(a)+ —f(b).

Sau khi bo bét céc 8 hang nho bac cao, ta du’ofc

N 1 3,2
P, = IRRQ-(§ + Ej =107 Am” ;

N ' -
2R(2 +N1nNJ = 90A /m.

4~19.Dapso: L = %mRzm 3Py = %QRQCO s Pm /L =q/2m.
Hudng dan. - Mémen quén tinh clia qua cu dac d6i véi truc
clia né bing 2mR%/5. Do d6 moémen dong lugng cla qua ciu
L = 2mR%0/5.. |

- — Mot phan tit dién tich dq quay xung quanh mot truc v6i tin

$6 v = o/2n (o 14 van t6c géc cia phin i:u‘ dién tich) s& tuong
duong véi mét dong dién cuong do

dp = 2 4q.
v.dp o
Dong dién niy ¢6 mémen i
dpy = 5-dqs, (1)

S 1a dién tich ca vong trén quy dac
cta phén tir dién tich. Dang hé tea do céu
ta co (hinh 4-3") :

dq o pdv’ : Hinh' 437

trong dé: p =

12 mat d¢ di¢n tich cha qué céu,
2R3

.3 R i ’

| dy = i cosdrdedg,
8= a :n:rz_'co's2 $1i
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Thay cic bieu thic trén day vao (1) tachd:

' 30q 4
dp,,- r'drcos Oded(p

) o 87ER3
Vi céc vecto dpm cta cic phﬁn e c’hen tich khéc nhau déu

nam trén truc quay nén moémen it clia toan bo qua céu bang :

T
+—

P = .[d = _‘;r4dr Icos 6do Id(p,
cﬁu m
Pm = quco/S Suy ratisé p, /L =q/2m.

4-20. Dap 56 1 0 = 13,2.10 Wb |

Hu‘o’ng dan. Chia khung thanh cdc dai nho song song véi dong‘
dién thang. Dai céch dong dién mét doan x: ¢6 dién tich dS = Idx. Tu
" dé tinh duge d6 16n chia tix thong do dong dién gui qua khung day

¢M des— des véiB = ].LOIIZTtX

abcd abcd
. r+l

uIldx 1/
¢_j Ll Ul P-() In

—]:.13,2.10.”3%. |
2n % :

T
4-21 Dapsé: a) o =16, 107 cos(47|:t + a)Wh.
p

BY Pge =1,6.107 Wb B

Hutng dén. Diing cong thiic tinh tit thong : -

& =DBScos0, - - ' //
' crdayB cot+oa(hmh4~4),trongdooc P _
1a géc hop boi phap tuyén i cha khung vl g
' 0
//

Cml

vecto cém ting tir B liic khung bt ddu quay
-® = 27n rad/s (v6i n = 2vong/s). 5
4-22. Pap so: (=0, 10Wh, ‘
4-23. Dap s {H, ~20A/m, :

| Hy== 64 /m. > 1 \Hinh 44"
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Huréng dan. Xem bai tap vi du 2. |
4-24.Papsi: a)B, =0;B, = 107'T
o b) ¢ = 7,8.10 *Wh.

Huréng din. Tham khao bai tap vi du 2 chtrong 4va baJ tap 4—20

a) Ap dung dinh 1f vé dong dién toan phin (fuu s§ clia tir
trudng)

~ Ung v6i diém 1, = 6em, D I =1-1=0,suyra B, =0

. _ i=1

{(hinh 4-5");

n
= Ung v6i di€mr, = 2cm, YL, =1, suyra
il

B, = pgl/2mm, = 107°T.

b) Vi B, = O:nén tix thong gay ra bsi Il
hé théng tap trung & bén trong 6ng hinh bt
tru. Tuong tw bai tap 4-20, tir thong do Rt
mot don vi dai cia hé thong glti qua mét !
ti€t dign doc ctia Sng bing '

6= “OI SEin(R, /R,) = 7,8.105Wh.

4-25. Dép s6:H= 66'_70A/m.
.- Huéng dan, C6 thé coi 6ng day 13 dai vo han.
4-26. Dap s6 : H=1250A/m.

Hu‘{mg dan. Goid 1a du@ng kmh cha day dan. Suy ra s8 vong
day quin trén mot don vi dai : n = 1/d. :

4-27. Bap s¢g I/ =7
_ Huéng dan. Tinh cdm tng i tai MméEdiEm O trén truc cfla
dng day (hinh 4-69 Vong day cadh |Omét doan x gy ra tai O
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cam ung tlr (cong thic 4—6 phén tém gt

cong thic) - popIS/27t(R2 +x )’”2 - i
' Cam tng tir tai G do ndx._vpng day ‘ eé /{1{1./ R
céch O mot doan x gay ra bang: - y
. ‘- : I~
"dB = pouISndx. 2n®R2 + 22, —
_ trong dé n la s¢-vong day cubn trén T
don vi dai cha ong day. Suy ra cam Hinh 46"
tng tir do ca ong day gay 1a tai O : _
:B.— dj- HoISndx  pouiSnx i
27 2RR? 45 dz
. HOP«ISH ‘dl' | o
- B= : (1) -
2 ,‘ . -
' vcnS—'rcR ——'-—cose1 : ' —00392
\JR? + d1 JR? + d.2
Tacd: - B = Euopln(cos 91 + cos@z)
- Tai tam clia Ong day d1 =d, =12, theo (1):
. 1 3
B= uonln—-.—~*~— ~ uoulﬂ(l - D’ 20, - (2)
N1+ DRP | o
Cvicoi: ' DP << 1.
- Neu coi Ong day 1a dai vo han, cong thufc tlnh R s& la
By = pouln. |

~ Khi do sai s6 mac pha1 s€ bang :
=R—B)/B =D /212
Vay muon saj. s SB khong vuatqud’ 1% phai c6 diéu klén '
SB=D /2[2 < 00 My l/D>7
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N6i' mot céch khdc, mot-
6ng day c6 chiéu dai 16n gflp o
10 1an ducmg kinh clia ong, thi
c6 thé coi 6ng day 1a dai vo han

4—28 Bap 50 :
F = Bllsino = 2,45N. 1
4~29. Dap'so : F = 0,8N.

Huéng dam. — Tinh luc
tdc dung cua tr trudng lén
phan tir dl cha day dan (xem
hinh vé 4-7").

Hinh 4=7"

—Phuong : di qua tam cha day dan tron
dF ¢6<~Chiéu - nhu hinh V& 4- 7,
— D6 16n : dF = IBdL.

~ Phan tich dF ra hai thanh phén -

dFy vuéng goc véi dudng kinh MN,

dF. vuong gée véi ban kish OP (OP 1 MN),

- dF = dFn + dF, .

Do d6, lyc tic dung clia i trodng len toan bo diy dan bang
F de den + det (tich phan tren ntra vong tron)

Vili do d&i xu‘ng (truc 61 xing ctia hinh v& la OP), cdc thanh
phin dF[ triét tidu nhaw, nghia [ det =0, nén :

F = [dF,

rd 1ang F ¢6 cing phuong chiéu véi an , €O dlem dat tai dlem_
gitta P clia day dan vieodé Lon ;

F= [dF = {[dBsinag = IBd/ sin q (tich phan trén nia vong trt‘)n)
n > . P
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Chu y rdng dl ——-da (s la chleu dal cha day dan) can tich.

o phan() I, suy ra: ,

F = 2IBs/r = 0,8N.
4-30 Bap sé : B, =1,8.10°T. : :
Hudng dan. Theo bai tap 4-29. hIc tic ‘dung Ien nita vong

day 1a I = 2IBs/m = 2IBR (R 1a bdn kinh cla vong day). Luc nay

- phan b& trén hai tiét dién thang cha day dan Goi F, va B 1a luc
kéo va cam ting tu khi day dong bi diit, tacd :

F, _cnd2/2 2IBR:>B “Gﬂd2/4IR—18104T

4-31. Déap s6 : 1);_1310 N .

Hu‘Ung dan. Khi cho dong dién chay gua. ong dﬁy va cudn
day thi cudn. day, tuong duong voi mot nam cham ¢ mbémen i
. Ppy=NIS= NInd*/4 s& bi tir truo‘ng B cua 6ng day tdc dung.
. Mémen luc tic dung 1én cuén diy p =p, B = Nind 2o nl/4
1am cho can mit thing bang. Mudn lap lai thang bang phéi dat
-them qua nang co trong ltro‘ng P sao cho :
 PJ=NInd’popnl/4 =P = 1ouNnI? d/4l_ 1 310°°N:

4-32. })ap s6 : a) Dia quay theo chiéuy kim déng ho

bp= IBR/2-—12510 N.m.

Hu’o’ng dén, a) Phan dia ndm doc bén kinh ab (a va b 12 céc
1i€p diém) c6 dong dlen chay qua s& bi tir trrong téc dung. Lyc -

nay s€ lam quay di ia. Ap dung quy tac ban tay trii s& tim dugc
~ chiéu clia tif lyc, tic chiéu quay ciadia.

b)) Vit truo‘ng tac dung deu trén doan ab nén dlem dat cud
~ toéng hop luc sé nam ‘tai diém gifta ctia ab. Suy ra moémen luc tac.
dun;::,r len dia. | ‘

| .sz.RIZzBI'RZ/Z.
4-33.Pap sd : R4 107N
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Huéng dan. Cic cuon day 5 :
¢6 dong dién chay s& tuong tic , T4
v6i nhan (nhu cdc nam cham). - ' @g B

- Thé nang ca cuon day 2 trong ‘ "
tr trudng cda cuon day |
(hinh- 4-8") dugc tinh theo _ .
cong thiic : W, =—p B (vi p.. vaBciing phuong chiéu) trong d6 : .

Hinh 4-8°

=NIS = NlnR2 12 mémen tfxlcﬁa cudn day 2

‘ HolSN N deRQN
amy®2+ 2y 2P

Do d6* W, = —gnNPR*27 7 |

luc tdc dung lén cudn day 2 theo phuong 1

F = —0W, /0l = 3pynN"I’R*/21" = 4.10”° niuton.

B =

. TP a’ S
4-34.Paps6:a) f = 211, 5= 6.107°N.
27 2 (2 -
_ 2
. M 2b+a
b}A 01112 l“(zb aj—3310 I

Huéng dan. a) Xem bai tap méu 3.

b) Khi quay 180° tr théng qua khung .
bién thien mot lugng Ad = ¢, — =20, v6i ¢ - Tip 14 \
12 tir thong giri qua khung day & vi trf ban ddu a
{(hinh 4-9"). Gi4 tri ctia $ 34 dugc tinh trong
bai tap 4-20. h

4-35. Dép s0.; |

 1=6 A
4-36. Pap s6 *A = IBAM = 041,

Hinh 4-9'
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4-37 Papsé: a) Wy -0 W2u1210 91
| YA =12107). -
Hu(mg dan a) Cong thie tinh the nang chia khung day trong'

) trlm’ng

W, =(_—f;5m-;B — NiSBcos(p,,.B),
" P, 12 momen tir ctia cudn day : p,; = NIS, -
~ Sladién tich cla khung' day : S=ab. '
- Ovitri 1 goe (B, B) =7/, do d6 Wy, =0.
O vi trf 2 gbe (pm B) = 60°, do dé Wt2 = —NIabB/’)
b) Dung cong thiic - o
‘ A= Wﬂ Wt2 (cong bang do glam the nang)
- 4-38. Papso: A'=5. 10 Ay : :
"__4—39;.Da,plso ‘a)R= 9.107%m. . b)T 310 5.
" C)L-151024kgm/s
, Hutng dan a) Van toc cua électron trudc khl bay vao tr
truorng duoc xéc dinh 1&i he thic : eU = 2mv/2, e vam LA do 16n

-dién tich va khoi luong cua e]ectron Theo cong thitc ban kinh quy - - 7

dao tron clia electron : ;
" R=mv/eB=R= «/ZmU/éBz —'9 102,
.-b) Dung cong thifc (4-59) glao trinh VLDC tap iL..

T =2nm/eB =3.10" . ;
¢) Momen dong luong. clia electron d6i vai tam quy dao

L=To=mRv=1, 5.10 ‘4kgm /5.

4-44. Bap s6:F=4.10 16N
" Hudug dan. Luc Loren tic dung lén electrén

F ~evBsmoc o= (V B),

Vb v = JZeU/m Be= [LL_OI/27r,r, sin q/7Edp
‘Ritra: F = (poi/=2nr)\_1263U'/m HUBTN.
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4-41.Papsé: y, =0, y, = 7.10%m /2,
4-42.Dap s6: a)F=510""N;b)R =3,2.10"%m
c)T=13.10"%.
4-43. Dap s0 : v~ 7,6.10°m/s.
Huéng dan. Xem bai tap miu 4.
Tacdo ;. = Beh/2mm ; Vy = RBe/m ;

va w/vl +vi = \/(h/Z:rr) +R? ~76. 106m/s

4— 44 Dap s6. a)R = lcm ;byh=1lcm.

Huéng dan. a) Véan téc cla- électrdn trong tr trudng
=+2eU/m suyra:R = mv,/Be = mvsina/Be = 10 °m

b) h = 2mv,/Be = 2mvcosa/Be = 11.102m

4-45, Dap s6 ;

a)n=8,1.10"m"

by v=3,1.10""mys.

Hucng dan. a) Qua hinh v& 4--10' ta thay, mdi électron dan
(chuyén dong véi van téc v) bi tir truding tdc dung mot luc Loren :

F =evB v chuyen dong vé mat bén, tao ra mot hiéu dién thé.

Higu dién the nay ngan cén cdc électron din tiép tuc chuyén vé

mat bén (nh& lyc Culong Fe = ¢E = eU/b). '

Khi hiéu dién th€ ngang én dinh, ta ¢6 - Fo= FL,
hay : eU/b = evB.

Nhung : I/ab = nev, n Ia mat do - ot oo
¢lectron dan ; b + 4Fc i+ ¢

suy ra:n = IB/eUa =8,1 ,102311]—?' Y A . S U
by Cé:j=nev=1I/ab. ‘ v \ RV

rit ra: v =Kabne = 310 s, *?,_ \‘E r
4-46. Dap s03 B=42.10 T, Hihd—10r
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Husdng dén. Xem hink'vé 4-11 -

— TS
R 1 0
Goi F( da luc. dlen nuo’ng l(m L B L © =1
dung l1én elccnon ta ¢l : e Fo ~F >
Muén electron khon0 bi Iechf‘ B : ihE
phuong, phai-dat mot tix frudng igao™ - e LR
~ cho Tuc Loren-tic dung lén: éle;'c;_trén__,- e S =] 1
- triét t:eu llIc dién tr uo‘ng
FL = —Fc.

Tir d1eu klen trén, ta Kacdinh'duge B

B phal o' phucmcr wuong goc vai duang siic dieh’ tmcmff v vuong

gbc véi van té¢ v, €6 chiéunhu hmh V&V ch do 16 xac dmh boi :
evB = eE

B=E/v= E«/m/QW - 4,2. 10T (v1 W= mv‘/2)
- 4-47. Dap s0 :
z:l)yn 0; y—yl_eE/mﬁ]7610 m/s

b n=0:5y= \/(?‘V—B) ..(;) _251014m/q
 4-48. Pap so.d)R=5mm-,b)'h:'3.,6cm.

" Chuoing 5 - HIEN TUONG CAM UNG DIEN TU"

5-1.Papsé:a) ¢=2.5. 10 sm 100zt (Wb)

b E= 7,85.10*3cos100m (V) : E L =7,85.107V.

<) T =2,3cos100mt (A); B Im—23A

5-2.Papso +E =785V,

Hudng dan. Trong ot gisi Alpti, hopg bién thlen mét
luong Ad = ¢, — ¢y Vay sudl dicn dong cam ving trung binh (tirc
t6c do bién thién trung bink-eta tir thong) 14 : :
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- |Aqs/z_\t\

53 {)ap 56 : Ecnm 47.10° V T

Huéng dan. (xem hinh 5 —1').. Sau, thoi gian t, gbc ho‘p boi
phat tuyén n ciia khung day nho va vecto.cam dng 1 B clia khung
day fonla: o =t Do do, Idl thoi dlem t,. 1 lhono g gua khung
day nho : o

Ty e
Xy X e iR WL
1 - o -,
way P i 2;:,CgD"B‘
4 ! o
: B V.t
Hinl 51" | Hinh 520

9 =N;BScosot véi B = Nyigl /2R~ +
suy 12 : Egyp, = N NoIS0/2R = 4,7.107°V, o

5—4.Bap s6 1. U =47.107V,

Hudng dan. Doan day / chuyén dong trong tir tr ucmg clia
dong dién 1. Trén doan day &€ xuat hien sudt dién déng cam iing
EC Vi doan diy khong kin nén sudl drcn dong nay bang hiéu dién
the giita hai ddu day.

Sau théi gian t tiv thong quét bUi mot doan dx cua day bang
(hinh 5-2 :

do = BdS = pylvtdx /2nx,
va tr théng quét bai ca day /-
xg+!

_ polve  updve (x4 1
b= 21X dx = 2n ln. / '

X5
Xy + 1
{

I
Suy ra: U 1B =1=dg /i = ““"1[ j = 4,7.107V.
5-5, Bap so: Ho=0,23V.
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Hmmg ddn Coi cénh mdy bay nhu mot doan day din nim
ngang chuyén dong Uono i truong ¢6 - dudng sic tr th(m" ding,
s tmh duorc _

: E-= Blv = O,25V.

5-6.PDap s6: U=0,5V. _ N

Huéng dan. Cin (im tir thong quét boi thanh sau thoi gian t.
Sau dé tinh U nhu bat tap 5—4.

- 5-7.Bap s6:U = TCI]]B(I—211} 54 107 V

- 5-8.Papsé:a)Ec=47.10" Y 1 b) Chiéu dong dién di tirb (i a. -
Hudng dan a} Tu thong. quet boi ban kinh ab trong thoi gian
dela - '

dé = BdS BnR (udt/’)ﬂ = BR: (odt/2

T dé tinh dugc K. :

b) Chiéu dong dién phai sao cho lyc dién tix chong ];u S quay .
clia dia (dinh luat Lenx).

5-9.Papséo:a)u= 2107V, b) U= '33mV.

Hudng dan. Chon he-quy chi€u gin lién véi Trdi Dat.

a) Do quidn tinh cdc électron viang 1 mép dia : mép dia tich
dién am, tam dia tich dién duong. Khi én dinh, gnra tam va mép
dia xuat hién hi¢u dién the U. Cic électron chuyén dong tron déu
_ v van loc goc = o, do tdc dung cta lyc hudng tam = hrc dién.

ST me-T = luc dién. '

Cong cua lch dién tu‘ tAm ra ngoai mép

: R
- —eU =-fme? rdr = —-l—-mo:..ZR2
: ; _
suy ra U :

b) Khi ¢6 thém luc Loren = ¢vB, tuy theo chieu cua B tacod:
Juc dién = luc Loren * m(n r ‘
c=eorB ma) r
o ee)rB

(v1 $6 hang me’T FARnho s0 Vo 50 hang dau) Sau db 1c1l tinh cong
clia hyc dién nhu trén:



5-10. Pap so : E = NBSocos(2nnt + ¢),

Eoux = NBSw = 2nNBSn = 3,14V (¢ Ta gée giffta phap tuyén
ti€t dién ngang clia Sng day vi vecto cam ting tir B Idc ban ddu, n :
s6 vdng quay trong mét gidy)

5-11. Bap s6 : v = 0,5m/s.

Hudng dan. Coi phdn chét 1éng d6i dién hai cyc A, B nhu
moét doan day dan chuyén dong trong tit trubng véi van t6c v ding
bang van tée clia chat 1éng. Do d6 -

Ee=Blv= v=E4Bl =0,5m/s.

5-12. Bap s6 : B=02T.

Huéng dan. Goi At 1 thoi gian dua cuon day ra khoi khodng
gifia hai cyc nam cham. Suét dign dong cam Ung trung binh xudt
hién trong cudn day (tic trong mach dién) bing :

Ec =|Ad/ At = NBS/At.

Dién lugng phéng qua dign k& khi dé bing :

q = IAt = NBS/R.
3 =
Ritra: B=Rg/NS= 2. 10 '58”250 =0,2T.
50.2.107

5-13. Pap s6: H = qR/2114SN = 4.10° A /m.
R+R;

P o Rl o

5~14. ﬂap 50 ¢ Ul = -;RTUS = 490V,

Huéng dan. Dé dang tinh duge :

{R+R1]
T=Ie' "/ v6il,=UR.
Suy ra higu dién the gifta hai didm A, B :

_(R+R,Ji _
Uy =RI=(R, /R \ L

Thay t = 1 = Q0018 vitedc dailuonedd bict vao biéu thiic
trén, ta tinh duoc U, =490V
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5-15. Pap s6: Q =6.10°J.
Huoéng dan. Tuong tu bai tap 5-14,tacd :
R+R,
1= Ee_[_'-f-} '
R e
Suy ra nhiét luo‘ng t04 ra trén dién & R |

Q= }'R I’dt = R, LE? J2R2(R, + R) =6.10T.
0
516 Pdp s6: ) Lo = g5/ =9.10H.
: b) L =L, =0,36H,,
5—17. Bap s0 : N =380 vong.
Huéng dan. S6 vong cudn trén don vi dai cho béi céng thitc
ny = 1/d.

5-18. Dapsd: L= HoUN2d?/4(l + 0,45d) = 1,3.10 3H
5-19.Papso: L = Mo;‘“ m[b; ] =1,8.107°H.

' Huéng dan. (hinh 5-3"). Trthong gli qua  +——b—
dién tich dS = adx béng : '
dp = (B, + B,)dS ; '

B, va B, lan fuot 1a cam {ing tir chia nhanh 1

va nhanh 2 tai mot diém bat ki trén dién tich dS.

oY)

-t
promny

HorI Houk : '
adx + —0M _adx. i
(D Ik X * 27t(b — x) adx I

-

Tu thong gln qua khung day : erh 5-3

e J- prIa dx J "poula dx _ pOp,Ialn[b— r)' o

21 b-x i r

Theo dmh nghia :

L= = @ . Hoa, [b—]=1,8.10‘5H.
i T T 2
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5-20. Dap 56 : E, = 15,7cos100mt (von), E

5-21.Bapsé : L' =5107H.

Hudng déan. Ti thong g qua hé trude khi néi lai cic ong
déy (hinh 5-4'a) :

O =11 + o + 0 + Oy (D
trong do6 c6 ¢y 1a tir thong do 6ng day thd i glri qua 6ng day thirk

(i=12); (k= 1,2): Tix thong gl qua hé san khi néi lai céc 6ng
day (hinh 5-4'b)

"= byy =iz + §op ~ days (2)
Vi ¢y va ¢, ngugc chidu nhau, ¢, vd ¢, cling vay. Mat khic
theo dinh nghia :

$ =LI(3), L 12 d6 cam ting ciia ¢a hé trude khi néi lai cdc
dng day.

¢' =LT(4), L' Ia d cam tng ctia ca hé sau khi néi lai.
¢11 =L11(5), o = LoI (6), 015 = 9y = MI (7), M 12 hé s6 hd
cam clia cic 6ng day.

Tu céc phuong trinh (1) — (73, ! 2

L=L,+L,+2M;
L'=L,+L,-2M;
=2(L;+L,) - L=510"H 0 G
5-22.Papsé: L=10°H, Hinh S—4'
Wy =4,7.107.
Hudng dan. Tinh d6 tw cAm cda hé : xem bai tap 5-19.
— Nang lugng ctia hé cho bdi cong thilc Wy = LI?/2.

5-23.Papsé: I =+28lw/L = 1A.

5-24. Pap pir-ay P=6210" by Qr=14-10"J,

C) Wll = Q.
Huéng dan. Xem cde bai 5- 15 5H27]

I5,7V.

hmax —
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Chieong 6 - CAC TINH CHAT TU CUA CAC CHAT

6—1. Dap s6 : p = 1400. _

6-2. Dap st a) u=1000; byw=56.10"1m’.

Huéng dn. a) C6 ¢ = BNS = LI, suy ra B = LUNS = 1 4T.
Tinh H nho d6 thi (6—1). Tir dé tinh duge ;,L B/po = 1400.

6—3. Dap s6 : I' = 640A.

Hmmg dan. Goi I' 1a cudng d6 dong dién héi trong bal Bva.
H 14 cam Ung tix vi cudng do tir trudng trong &ng day hinh xuyén.
Taco:

B = popH = uw%l = uo%ﬁ' = I'=pl.

Tinh H theo cong thitc H = ?I , tinh B tlr d6 thi. Tir d6 suy ra
pval. | S i
64, })ap 80 :  a) u = ol/uySNI = 640.

b) L = pouN>S/t = 6,4.107°H.
6-5. Pap s6 : a) H = NI2nr = 0,5. 10°A/m ; 1.10°A/m ;
2.10°A/m ; B=1,07T; 1,16T; 1,45T (ding dé thi 6-2).

b) p = Bpgh = 1,7.10° ; 1,0.10°; 0,58.10°.

- ¢)J =B/py—H =0,85. 106A/m 1.10°A/m ; 1, 16. 10°A/m.

6—6. Dap s6 : I, = 7,6A.

Hudmg dan. D6i vl vong sat khong cd khe ho, ta ¢6

_ - Hy = NI,/27r = 200A/m.

Tir d6 thi (6m2) suy ra : By =0,8T.

— P6i v6i vong sit ¢6 khe ho, ap dung dinh 1{ Ampe vé sadt tir
déngtacod: - - e

HC(ZTEI—])+H'C1' NIz, (1)

trong d6 : He va H' Jarduotia cuo’ng do Ui lrgong trong 101 sét va
trong khe ho.

nhung : He = Hy = 200A/m.

136



Theo diu bai : By=B'. = pH'¢;

suy ra : He = Bg/p, = 6,4.10°A/m. _
Thay céc gid tri trén vao (1), ta c6 1, = 7,6A.
6—7. Dap s6: B~0,96T.

Hu’{mg dan. Goi B va H 13 cdm ting tit v cuong do tir trudng
trong 16i sat cita 6ng day hinh xuyén.

Quan h¢ gifta B va H trong trudmg hop 161 sat khong ¢6 khe hé
duoce biéu dién trén hinh 6-2 (dlnmg cong 1)},
Mt khic, trong trudng hop 181 sit c6 khe hé, quan hé giita B vaH
trong 181 st cho béi he thiic (suy t dinh 17 Ampe vé suat tir dong) :
B = pNI/I' = pHi/ I (
(1) duoc biéu dién trén dé thi 6-2 bang mot dudng thing (dudng
56 2), cat cdc tryc toa dd & céc dw:m
H=0;B=pNl/i=1,
B=0;H=NI//=2000 A/m.

Toa do giao dlem clia hai dudng cong 1 va 2chota 2id tri cua
B va H hdi trong bai todn.

H =~ 300A/m, B~ 0,96T.
6—8. Dap so': p = 1200.
Hudng dan. — Cam tng ti trong 161 sht : B = pouN,1,//
T thong gl qua cudn thit cap :
b = N,BS = pouN|N,SL, /1. : (1)
— Khi dao chicu dong dién I, d6 bién thién tir théng qua cudn
thit cap bing :

[Ad] = 26.

= Goi At 1a théi gian dao chiéu dong dién, ta co sudt dién
déng cam ting Xudt hién trong cuon thiy cép:

Ec = A0/ AL = 20/ AL
Do d6 dién luong phéng.qua-diénké-:
Thay ¢ tir (1) Vao, suyra - 1 = R/Q/Zu N N, 51 = 1200.
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Chutong 7 - TRUDNG DIEN TU

7-1. Hudng dan. Xem céch 1am cau a) chia bai tap maw.
7-2. Hudng dan ‘T phuong trinh Macxoen (7--3").
' divD = p,taco: EOSdIVE o,
nhung E = wgrad(p , nén AQ = —p/eg,.
7-3. Huéng dan -
Chon trong thé tich V mot duong kin (c) du6i dang mot hinh

chif nhat véi cdc canh b va d, nim trong mat phang xOz 161 tinh
liru s6 chia vecto tir cam B doc theo dudng (c). Dé dang tinh dwgc :

§B.dS=-abd #.0.
© | |
Trong khi dé, phuong trinh Macxoen — Ampe (7-2) cho

- — = oD | =
dH.ds = cj[J + E]ds |
. C _’S _ .
'Nhtmgtheodéiubi{i j=0,E=0,dodé
qus 0, nghia la <§Bds 0.

7—4. Dap s6: o< 107
Huéng dan. Cich lam g;ﬁng nhu cau b) ciia bai tap mau.

7-5. Dap sé : |Jd|max 3,7.107%A /m”
7-6.Dapso: Tw 107!
7-7. Dap 56 1 |i] » 2,5.10 33in20nt(_A/m2)
Hudng dan. Ding biéu thic j; = dD/ét, '
véi D = g4eE va E = (Uy/d)cosot.

7-8. Dép 6 : 1, = 2nCBydv ~ 2,510 mA.

7-9. Dap s .a)jg-=0.b) j, = —'sog'U /d.
7-10. Dap 50 : W = S5 T0F 69512000417,

W, = 12,5.105m200071 () WAIW, T= 12,5, 1075, 10753,
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Sau 1/4 chu ki thi ning lugng dién truong chuyén thanh ning
luong tir trudng va nguoc lai.

7-11. Hudng dan, Theo (7-2) va do truong dién tir bién
thién trong chan khong (=0, p=0), taco - '

rotH = 65/ ot
Xét thanh phdn z cda hai vecto nay

(rotH), = 0D, /6t , ta dugc —0H /0y = £,eJE /&t

Tinh gid tri vé& trdi cha hé thiic trén tir bidu thic H = Hcoso(t - ay),
ta suy ra két qua ' -

Ve[| = g |
7-12. Hudng dan. w = B /2 + pouH? /2.
Vi JgeeE = \Ju uH nén ggeB” = HotH? va

W = 880E2 = p,opHZ = JepeE A/lguH = aBH.

7-13. Dap s6 :

DE =—2Ps g _p o p o BB,
X = e M = N e aar——
O NN T
L op o He, oy - HymBY
) x = e N =y M 7 = e
'\/1_(v2/c2) Y ’ \!1_{\12/02)
E' +vB' Ey-vB
B =t =2 X B -F.
5> y ? Z Tz
11— (27 1- (2 /%)
g o HDy o oy -
x T = y T T 1, = z*
- - (v?/c?) VI-(v?/e%) -
7--14. Dap s6 : Bai todn c6 vo s6 nghiém.
v EAll

1-(2/c?)  ggB? + pH>
Huéng din. H¢ O' thod man didu kién ciia ddu bai c6 rdi
nhi¢u, Néu 6m duoc méliong nhung he do thi bat ki mét hé nio
chuyén dong so vii € ay doc theahiuong lchtmg déu cé tinh chst

dy, nghia 1a E'//H'. Diéu nay suy ralfiEedc cong thitc bign déi
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‘Loren cha truong dién tir (7-12 ; 7-13). Vi vay ching ta chi cin
chon 1dy mét trong nhiing hé dé cd van t6c v vudng goc voi cic
veclo truong. PE thuan tién, chon phwong clia van téc la truc X.

Dung dicu kién song song clia hai vecto E' vi H': ExH' =0 o |
day, Ey = H, =0, B)H, - E,H, =0 hoic DB, -D,B, =0
céc cong thic (7-12), (7-13)va tinh chat bat bién clia do dai mot
vecta trong cic hé quy chiéu, ta s€ tim duge dép s6.

f  Chuong 8 : DAO DONG
§-1.7.85 cm/s : 12,3 cmfs?. |

- T 1
2. t=—|F
8-2.t 2( 3+_k),

t=T/6;21/6;4T/6; 5T/6.
8-3. v=0,136my/s. , ‘ ‘
- Viét phuong trinh dao dong clia chit diém (pha ban dau tuy ¥).
" Cho x = a/2 fim duoc gié tri ciia him s6 cos(mt +¢). Do dé tim
duoe gid tri clia sin(ot + @) '

sin{(ot + @) = Tyf1 - 0032(0)1: +¢).

Thay gié tri tim dugc vao biéu thic tinh van toc.

84, a) Bién d6 a = 10cm = 0,lm ; Tén s6 géc v = 10x =
31,4rad/s ; Chuki T =2n/o = 1/5s; Tin s6 v = 1/T=5dao dbng /s ;
Phabandﬁu(p=223.- ' _ '

b) Luc cuc dai tdc dung 1én con lac : £, = 0,49N.

- ¢) Nang 1Lr()‘ng chaconlic: W= -2,'5.10—21.- '
. Sudrdanhéik: k = 4,9N/m.
85, T = 2m\/m /25pg- =0, 765, |

Khi muc thuy ngan ¢ nhénh phai (so yoi vi trf ¢an bing) 1a x
thi myc thuy ngap ¢ harnhinh chenh il 12 2x. Ap lue do sy
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- chénh Iech nay sg du’a cdc muc thuy ngan vé vi tri can bing. Do

" quén tinh, khéi thuy ngan s& dao dong. Ap luc trén bang —2Spgx.
Vi€t phuong trinh vi phéan clia dao déng, ta s6 tmh dugc chuki T.
8-6. a) Khi chua kich dong, tong Yoy

~hop cua lyc ddy Ac-si-mét va trong a4

lugng clia phu ke bang khong. Phu k&
ding ¢an bing.

Khi kich déng, téng hop clia hai luc
do6 khdc khong. Phu k&' s& dao dong.
Xét su tuong quan gifta lyc ddy
Ac-si-mét va trong luong phit k€ (ca
“phuong chiéu 1an tri s6) khi phi k& bi kich
dong (tic 1a trong tam G doi khéi vi trf can E
bing O0") (hinh 8-11). - '

Hinh 81"
b)F=F,-P= pgndleél X 1a doan ngap thém cha phit k&

vao chét long. Diat pgnd2 /d=%k ;tace, f= %kx D6 1a lue gia
dan hoi.

Tim Eu@ng bién thien cia Iuc ddy Ac-si-mét khi trong tam G
cta phit k€ rdi khoi vi tri can bing (tic OO) mét doan x.

4
) T= E«/rm‘t/pg = 890kg/m }
Dua vio bidu thie T = 271m /K .
8~7. x = 0,04 cos(ﬁt + %] mét.

‘ _ o 2
Tacé F ., = my,,, = maon”.

W =ka’/2, thay k= ma?* .
8-8. T = 0,84s.-
Khi x = 1/12, dudng bicu diér b sitiash.
. Khix giam, chu'ki T tang.
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Kh] X= O th1 chukiT=-oc tumlg lng vi trf can bang phIem dmh o
Khi x >> ] th1 chu kl cla con lac s& bang chu k1 cua con lac .

" toén : 2mx/g.

' _xacdmhbmdédancualoxo X

C //////////////

8-9. Vat nang dao dong Sl
diéu hoa.

- Chuki T=0,88s.

Trong qué trinh dao dong vat : <
~ning chiu tic dung cha hai lyc : 5 4 A
trong luc va luc dan héi cha 1o xo ! '
 (hinh 8-2). B R _ :
- Luc dan héi cha 10'x0 duge l o &1 ‘ t‘

Goi x la do dich chuyen clia .
ddu 16 xo khoi dudng thing AA'". :
Vi trf ving véi Idic vat nang chua treo vao 10 X0. Luc cang cua 10 X0
cho boi cong thic :

'Hmhs 2

f = —kX. ‘ : _ (I)
- Chon chiéu duong cla tric huéng xudng' phia dud. Khl treo
vat ning, theo dinh Juat 2 Niu-=ton. . o
m¥ = mg — kx. : : ~" (2)-
O day X 12 gia toc cua vat, kla sudt dan héi ciia 16 xo.
- Goi do doi cha vat nang kh01 v1 tri can bang la § do dei tmh"
Taxg tacd :

L x=%+E, - @)
k=& ®

Khoang cach Xq phai thod mén diéu ki¢n A
: - .omg - kxO—O ' R _'_'(5)

" Thay dang thifc (3), (4) vio bicu thic (2), taco

: mE = mg- k(G X).
Chu y dén (5), ¢ubi eimg ia)co

me==k&~ L ®

142



Bi€u thiic (6) ching to ‘vat nang thuc hién mot dao dong
diéu hod, chu ki T ' -

T=2n/m/k.

Véi biu thifc (5), ta tinh duge mfk.
8~10. Vat ning dao déng diéu hoa xung quanh vi trf can bing.
Bién d¢ a = mg/k = 9,8¢m ;

- . T
Pha ban dau ¢ = E, 35.

Tan s6 géc o = \/k/—m =10s L.

Luc cang cuc dai clia 1o-xo -

Toax = S8N. _

Tuong tu bai 9, ta thiy vat ning dao dong didu hod xung
quanh vi tr{ cén bing. Ld xo di dan mot doan x,. Gid tri ciia do
- dan d6 - d¢ dan finh duoe xéc dinh b - o

mg - kxp=0. | (1)

Goi do ddi chuyén dong cia vat ning so v6i vi tri c4n bing

1A E, ta cb

£ = asin(ot + ¢) ; _
@ dugc xédc dinh béi cdc théng s clia hé théng: m va k ; a v 0]
dugc xde dinh béi didu kien ban dau.

Khit=0,&= —Xg, & = 0. Siic cang clia 10 xo cuc dai khi & = a.
Dodanclaloxo x = xy +&,khi £ = a thi x = 2xq.

Stc cang cuc daichaldo xo

fnax = 2kxy = 2mg = 9,8N.

8-11. Luc nén 16n nhét ciia ngudi didn vien vao Tuéi 16n hon
trong luc 11 14n. ' -
~ Khingudi dién vién roi viio Tusi, luéi s8 tic dung lén nguoi d6
mot huc. Lue d6 dat-gid-tri-cue-dai-d-vi-tri thap nhat, '

Luc f dé ti 1€ véide vong, c i b, hgtiaNg

HEN T E
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Trong cong thic trén  k 1a hé s6 dan ho; ctia ium vaxla do vong, -

~ O vi trf thdp nhit x = Xppax > f2CO N = KX ;12 /mg (1)

B¢ vong cyc dai cua 16 duge xac dinh i dmh luét de toan
ning luong van dung vio hé ¢ dién vien — Tréi Dt - 1udi.

He khong chiu tic dung cla ngoai lue.
Khi chuyén tir vi tri cao nhat dén thap nhﬁt thé nang clua

© - ngudi d6 so.v6i mat dat gidm di mot Tuong

. AWrTl = —mg(h + Xmax) - o (2)
- Thé nang bi¢n dang dan, héi cla fudi tang 1én mot lugng
AW, =kxhi /2. 3

Vi lusi khong c6 trong lugng nén thé nang cla ludi so voi mat dat
¢ Xhong cén ké dén. Dong nang ctia dién v1en i} Vl tri cao nhat va
" thdp nhat déu bang khong. :

Tit didu kién cin bang, khi x = X, ta 6. o S
- mg= kxo L (4)
Thay (4) vao (1), tacd n == X max [Xq - (la)
 Xppax duoc tinh tir biéu. thiic sau (réit ra tix dlnh luat bao toan
nang Juong) : AWy + AWy = 0.

Tinh CTII”O’C Xax = X0 i_«/x% + 2xbh.
Thay s6 vao, ta c6 Xy =2, 2m. | : :
Ta khﬁng 14y gid tri am cha can 56, vi chi quan sat vi tri thap
~ nhif, §d6 x>0. ‘
Thay vao (la),tacén=11.
8-12. Giam di 8 lan: :
. Bién do cua dao dong tat din & th0'1 diém t xdc dmh badi.
b}eu thuo _ _
= AOe — - 1)
Aﬂ 14 bién do ban dau; B he'so-at dﬁn o |
- Theo hé thic n, = ASTA(t) ta tmh dubic hé sa tt din.
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Léy logarit cong thic (1) déng thoi ké dén bidu thic chan,,
ta co ' ’
‘ Inlll = Bt] .

Tir day, rdt ra biéu thic ctia B, thay vao (1), & thoi didm t = t,
tach :

: ty ty .
: =2 n.ny S
A(tz) = AUG ! o= Aonl L,
Suyra ny = ay/a(t,) :nizlltI = 8. |
8-13. Ay = 6em. z
Bién do dao dong tat ddn & thoi diém t, ¢6 thé bidu didn nhu sau -
' 8t
A(t) = Aoe T LI

&day 8 = p Tla gidm luong 1oga ; T Ia chu ki cia dao dong,

Ti s6 /T bing s¢ dao dong todn phén N.

Bién d6 ban ddu Ay, chu ki T, gidm lugng loga & c6 thé tinh
duoc bing cdch so sanh phuong trinh chung ciia dao dong tat dén
v6t phuong trinh dao dong di cho. Ta cé - ' :

Ay=10cm, . T=0,25s, 8 =[BT =0,05.
Bien dé phai fim Ay = Age N = 6em
8-14.5=pT=6,7.10". , _
Nang luong toan phén cla vat thye hién dao dong i 16 véi
- binh phwong bién do. Bien d¢ chia dao dong tit dan
A=A | (1)

Tir h¢ thic di cho va nang lugng ban ddu, ¢6 thé tim duoc he
56 tt dén. D€ ¢6 gidm luong 16ga cdn bigt chu ki cta con lic. Véi
nhiing dao déng tat dn nho, chu ki cha con lic todn cho boi.

T=2r/l/3g.
Dua vio (1), chingtaed héphuons giliah, sau
W\ EAGe 2 va Wy = ade P (2)
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O day tla khoéng thosi gian, W, va-W, la néng lilo‘ng clia con -
14c tai nhiing thoi diém cdch nhau 1. Tir diéu klen cua dau bal D
WQ[W ;=0 01 ‘thay vio (2), ta dugc :

. e 2P = 0,01,
Suy.ra 2Bt = an_,Ol = 4,6 ;
p= 4,8.10‘3;;#1.

Chu ki T cho bdi: T = 2& fl/g =1,4s.
- Tan s6 rleng 0)0 = 4, SS ‘

Gidm Tuong 10ga 8 = BT 6,7. 10‘3
8-15. 7= 100s. - -
- Goi ag 1a bien do cha dao dong & thoi diém ban ddu. Bién do
cua dao dong sau thoi gian T, gidm di e lan. :
o Tacd - Ag/Age” 5? —eB'c '—e
Tir day, tinh dugce 1. ‘ g
8-16. a) x = 20¢"%% cos(, Sﬂ)tcm |
b) X, = 20cm X, =—13, 4em ; %3 =9cm ;

X4 = ~6cm ; X5 = 4cm.. -
8-17.k =5. 105N/m

Tuwong ty bai tap mau 4. Liic rung dong manh nhit Ja Tde c6 o

cong huong biéu kién 12

. T= Tovch_ To_zn\/ /x.

‘ 8-—18 F 7,2.10° colent(N) ‘

Phlnmg trinh cta luc kich thich tuan hoan cd dang tong quat

B F = FcosQt. :

Qua phuong trinh- dao dong cudng bitc clia vat, tim dlIO‘C Q,
Q0 cung chinh la tan s6 goc clia dao dong cudng biic. Mudn tim Fy,
dua vao cdc bidu fhiic XAC Al cAc dal Tuong a5c frung cha dao
dong cudng buc 1a hien do A va phagolaid e -

RS F/m\/(coo At +4[3292
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| tgd = 2B /(0° - Q%)
trong dé A = 5.10“2m Q=10m;m=10"kg ;
| o =0,757 ; [3—165‘1.

8 19 r=1,6g/s; _
Foomax = 107N
Hién trong cong hudng xay ra khi
0=y =2n/Ty =4n,
khi dé Ay =Hfro, suyrar.
Luc masitf  =-rdx/dt.
8-20. Bién do cia dao dong cudng bic dat g1a m cuc dai khi
C Q=awy=+k/m ~ 105!
- Bién dg cuc dai lic d6 A, = 20cm.
Néu Q'=ay/2 thi A=2,7cm.
Néu Q =20, thi A =0,7cm. :
Bién d¢ clia dao dong cudng bife phii xéc dinh bai cong thic
A=Ty/myop - PP +4p0? (1)
3 day Q 12 tn s6 dao dong cudng biic ; o, 12 tAn s6 riéng-clia
con lic, Fy 14 bién d6 clia luc ; B 13 hé s& tét dan.
Hién trong cong huwdng xay ra khi

Q= -28% __ @
Néu B << o thi diéu kién cong hudng 12
Q=aw (3)

Theo d4u bii, tinh i ngay dlIUC g va 3. Tat ca nhu‘ng dai lugng
con lai suy ra duge tir céc cong thike (1), (2) va 3y

?-—21. X = 0’037008(Et + 3 m
2 2

8-22. XT + YT ==F Phu’o‘ng ih duo’ng elip ma hal ban truc

c6 do dai 1a 1va2,
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B

8-23.2) q=2,5.10 05210’ (O),
‘ i =4.10  nsin2x.10° t(A)

";b)w_1251041 |
c). Tan s6 dao dong cia mach-

vy = 10°Hz |
824, )T=5107s, ¢)i=002sin400nt (s),
b)C=63107F,  dW=2 10_‘4(_}).-

'8-25. ¢, = 12,5.107'Whb.-

Trong mach dao dong khong c6 dién tr& thi hiéu dién the U
trén céc c6t tu dién va dong dién i trong mach deu bién thién theo -
quy luat cfia dao dong diéu hod.

“Gid str U = Ugcosot, dién tich Q = CUocosoat
Cuong do dong dién I cho béi '

[=—-dQ/dt = CUOcosmcot
Bien d¢ chia dong dién 1A I, = CUO(D
) Tu thong ¢ cho bdi cong thitc
o =LYz, ‘
0 day ¢ 12 tir thong giri qua Sng day, Z 12 s6 vong day

T thong Drax khl 0= 1/\/_ C la
d?max —Uo‘/L_C/Z
8-26. a) T=4.107"%, :
- b) U/(U; +T) =1 04 lan
827 At=68.107s.

Sau thoi g1an At, nang hro’ng giam’ c'h 99%, nghla T con 1%.
Taco : :

. S W/Wt+At_100 Y U ;
voi W lQ 2pe trong dé Q Qoe B '; Wt;r& 'Cfmg ¢6 dang .
. tuong fur nhung phai thay-t-bang t + Af . .

O day 14y gin diing, chu ki'dao dong dierir tat dan

T = 2n\f rC .
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~ 8-28. Bién do cla cudng do dong dién trong mach I, = 1,34A.
8-29.P=10"W.. | |
Khi dién & ctia mach bing khong thi nang lwong toan phin
trong mach khong déi. Nang lugng dién trudmg giita hai c6t tu
dién duge chuyén hod thanh ning lugng tir trudng trong éng day
- vanguge lai. : : : o
Khi mach dao dong c6 dién tré khac khong, nhiét Jun—Len s&
toa ra, nang lugng clia mach giam ddn. Mudn cho dao dong dién
tr do mach phdt ra 1a khéng tat thi phai lién tuc cung cdp ning
luong cho mach mét cAch tudn hoan, cong suit tiéu thu trung binh
- cva mach dao dong 14 '
' P=W./T,
trong d6 W 14 nang lugng méat di dudi dang nhiét & dién tr& trong
then gian moét chu ki .

T .
Wr = [PRdt = ZRT/2 ; I, = Up/C/L.
0 o
a) Dao déng dién tr khong tudn hoan.
b) Dao dong dién tix tit dén, :
Neéu di¢n ¢ ciia mach dac dong md khéc khong thi trong
mach s& xudt hién nhiing dao déng dién tir tit déan, theo cong thiic :

U = Uge ™ cos(ot + ¢), véi o

o=yoi -, ()

trongd6: @, = /1/LC tdn s6 gbe rieng ciia mach ;
‘ B =R /2L he sd tit din. : .
Tir (1') thdy ring : khi dai luong duéi didu can thic 16n hon
khong thi ¢6 dao dong dién tir xuit hién. Nguoce lai thi tu dién s8
- phong dign khéng tuéin hoan, :

Truong hop tw diéj:n ghéprsong\ sang] thi C; = 2C va
1/LCy < R® /41 \my dien phoh g dien kdong twin hoan.,
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ano‘ng ho‘p tu dlen ghep noi tlep C2 = C2 khi dé
1/LC2 >R2/4L Trong mach c6 dao dcmg d1en tu'tatdan -

C hntomg 9 ~10: SONG CO VA SONG BIEN T

9-1. Acp 271/ A . Ay = 47 radian.
- 9-2, a) 350m/s. b) 0,785m/s.
9-3,x=0.

Diém M ciach O mot khoang y s&. dao dong cham hon mot
thO‘] gian 1= yfu. Do dé phuong trinh dao dong clia nd la

x—- s1n2 S (t —y/u)em. _
‘Thaysovao tﬂls y= 20m u= 100m/s

94, )= 24cm '
9-5, A(p T

- 9-6. xI=Q,O43m. _
'9—.7, a) 409m/s_, “b) 3 <) —I

9-8. ) 990/ns 3 b) % = 1,0Sem ; u = 330cn/s.
o) vmax—99cm/s R

. 9—9 a) Vi tri cha it song dung x4c dinh béi nhitng toa d6 3 ;

915 ...cmvavi i cua bung séng cho b(n céc toa d(‘) X = O 6;
12; 18 :

b) V1 t1‘1 cua mitx=0; 6 12 18...
_ V1 tri cua bung x = 3 9; 15 cm.
9210, A =0,14T

'9-11, u = 336nA. |
_' 49—'12. n = Uy /U, = 0,067'. 7
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913, Bién do 4p sudt Am tang 31,6 ldn.
- Theo dinh nghia, miic 4p sudt am L bing :

L =20 log PPy

do dé  AL=L, -1, =20logp, / py,
Rt ra p,/p, = 31,6. |
9-14. 7 = 0,78m.
9-15. 1db.

9-16, 4.66.10°Hz.

Ung dung biéu thic elia hiéu Wing Dépple vao trudng hop con
doi nhan dugce am phin xa tir biic tudng. Trudng hop ndy, ¢6 thé
xem nhu mdy thu va nguén chuyén dong lai gdn nhau ciing véi -
van téc 6m/s. Vi am do doi phat ra, lai do chinh doi thu, do 46 :
xem nhu mdy phdt va mdy thu déu chuyén dong cling van t6c va
dilai gdn nhau.

, V4d v-—u

.:v-uy;vmv+uy
9-17. 610Hz. .
9-18. a) Thdy am trdm xudéng dot ngot.
b) 10%. |
. 9-19.4 140, |
~ Kbi vién dan lai gdn v6i u = 200m/s, ta c6
Vi = Yo = 25y |
Khi vién dan di xa v6i u = -200m/s : ta cé
vy = 0,625v,.

Do d6 tén s§ am thay doi v, /v,.= 4 14n.
10-20. ). = 2500m."
10-21.e=6
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1. Don vi dién tir SI

PHU LUC

ol Pai lugng ~Ki higu Téndonvi Ki hiéu
“Cudng dd dong dign. i - ampe- A
Mat do dong dién S )i ampe trén mét vuong | A/MY?
Dién tich, dién lugng . Q,q culbng S c
Hiéu dién thé U, Va-Vg - vén %
Cuding do dién trudng = " yén tran.mét Vim
Cam {mng dign D 'cult")ng trén métvupng | Cim?
-pién théng 0, culéng 1 c
Pign dung c fara F .
Hang 6 dién moi tuyat doi & fara trén mét Fim.
clia chan khong. - o R :
Sudt dién dong E von \Y
pién 1rd R . . 6m 0
Dign trd sudt o &m mét om
~Cudng do tr trudng | H ampe trén mét - Afm
‘| Tizthdng ' O vébe - ‘Wh
Cam (ing tir B tesia T
Hé& s6 tu cam L ~ henry H
Do tu’ tham tuyét ddi cha p,O: “henry trén mét Him

. chan khdng

2. Mot s6 hiing s6 vat 1i

Dién tich electron -

~ Khéi hrong nghi ctia électron

S6 Faraday
Hing s6 dién

‘Hang s6 tix

152

e=1,602.107°C

m, =9,11.10"'kg

F=9,65.107C/kg duong hro‘ng -

s 0,585.10 " Ffm
H 1257.10 °Hfm




3. Hang s6 dién méi

Nuée - 81 Polyétylen 23
Kheéng khi 1,00058 Mica 75
Diu hoa 2,0 - Ruou 26
- Parafin 2,0 Thuy tinh 6,0+ 10
D4u bién thé 2,2 Su 6,0
. Gidly tdm parafin 3,7 Ebonit 2,7
4. Hang s6 dién moi ciia mot s6 chat khi (& 18°C)
Nito 1,00061 - Oxy 1,00055
Hidro 1,00026 Hoi nuéc 1,0078
Khéng khi 1,00058 Khi cacbdnic  1,00097
Heli 1,00007 | |
5, Dién trés sudt va hé s6 nhiét do cha dién trd suat (§ 20°C)
Chiit . Dien trér sust (Qu) | ¢ S0 nhiét o cia
: : dién tr& suat (d6™")
Nhom 28107 00,0033
Voénfram 5, 51078 0,0051
- Graphit 8,0.10°°
 Sat 9.8.10°° 0,0062
Constantan 48.107 0,00002
Déng 1,72.10°8 0,0043
Nikelin - 4107 0,000017
Nicrom 0,08.107° 0,00026
Thuy ngan 9581077 0,0009.
Chi. 21107 0,0042
Thep 1.7+ 0,006
* Than 4.10B ~0,0008
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- MUC LUC

A. DIEN HOC _
Chuong I. Trufmg tinh dién -
. Tém tat cong thite .
Bai tap ty giai
. Chuong 2. Vat dan — Tu dién
Tom tatl cong thite
. Bai tap ty gidi e
- Chutong 3. Dlen moi
Tém tét cong thitc
BB.I tap ty gidi
" Chuong 4. Tiv trmmg
‘Tém tht cong thic . -
Bai tap tu giai
: ~ Chuong 5. Hién tuo’ng cam ung d:en tu
“Tém tht cong thitc :
" Bai tap tu glal

-Tém tt cong thitc
© Bai tap tu giai _
Chueong 7. Trlr(mg dién tir

‘Tém tét cong thic
Bai tap tu giai .
B DAO DONG VA SONG

- Chuong 8. Dao dong
Tom tit cong [hm:
Bd] tép tu glal

- Chuong 9.va 10. Song co v song dlen tir

Tom tat cong thitc
Bai tap tu gidi
PHU LUC
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Chuong 6. Cac tinh chat tir ciia cac chat-

Trang
dau bai

3

3
3

10
16
16
23..
26

26 -

29°
31

31

41
50
50
53

.58
.58
S 60

62

62
66
69

.69

69
80
85
85
92
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Trang
dép s6 -

95

108

113

115

140
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