LUC TUONG TAC TINH DIEN

A. TOM TAT LY THUYET

1. Hién twong nhiém dién cia cic vat
M@t vit nhiém dign (con dwge goi 1 dign tich) cé kha nitng it hodc didy nhitng vit
khac. Chf%ng han:
- Khi co xat thanh thay tinh, thanh nhwa, manh péliétilen... vao da hoic lua,
thi nhitng vat dé c6 thé hat dwoc mau gidy, soi bong. Luc nay thanh thuy
tinh, thanh nhya, manh péliétilen... dwoc goi la nhitng vat nhiém dién.
- Hién trong bui bam chét vao canh quat, mic dii quat q1.1ay rdt nhanh ciing
la hién tiwong nhiém dién. C6 thé giai thich hién trong nay do ma sét vdi
khong khi khi quay ma bé mat canh quat da dugc tich dién, nén bui ¢6 kha
nang bam chat vao canh quat.
- Nhitng chiéc xe cho xdng dau, tai sao khi di chuyén trén dwong lai phai
tha mét soi xich cho tiép xtic véi mat dwong, néu khdng phai liic nay chiéc
xe da bi nhiem dién.
- Ngoai ra hién twong nhiém dién cdn duoc tng dung trong cng nghé
phun son tinh dién, hoat dong ctta may in muc hay chiéc may loc bui &
trong doi song ta theong gip.

2. Hai loai dién tich:
bién tich dwoc ki hiéu la q (don vi la Cu-léng (C)) va phéan thanh hai loai:
dién tich dwong (q > 0) va dién tich am (q < 0). Cac dién tich thi c6 twong tac
voi nhau. Cu thé:
- Hai dién tich cing d&u (qi.q2 > 0) thi d4y nhau,
- Hai dién tich trai dau (qi.q2 < 0) thi hit nhau.

3. Thuyét electron:
* Nguyén tit cdu tao gom
+ Hat nhéan cdu tao boi hai loai hat proton va notron (proton cé dién tich
+1,6.10'7C, notron khong mang dién).
+ Céc electron chuyén dong xung quanh hat nhan cé dién tich -1,6.10"°C,
* Pién tich ctia electron v clia proton dwgc goi 14 dién tich nguyén 5.
* Théng thudng trong nguyén tit, s& dién tich &m (s8 electron) bang 6 dién
tich duong (s8 proton), nén nguyén i c6 dién tich bang 0, nguyén tit trung
hoa vé dién.



* Néu nguyén tir trung hoa vé dién bj mat electron, thi lic nay s& dién tich

duong nhiéu hon sd dién tich Am nén nghyen tir tich dién dwong goi la

ion duwong.

*Néu nguyén tir trung hoa vé dién nhin them electron, thi ltic nay sd dién

tich duong it hon s8 dién tich 4m nén nguyén tir tich dién 4m goi la ion am.
4. Luc twong tdc giira hai dién tich diém q1 va q2. Pinh ludt Culong

- Dién tich diém: Vit mang dién cé kich thudce rat nho so véi khoang céch,

kich thwdc ma ta khao sat. o

- Binh luat Culong trong chén khéng:

Luc tuong tac gitra hai dién tich diém ditng yén trong chan khéng la Fo cé:

+ Phuong: dudng thiang ndi hai dién tich.

+Chiéu: Hai di¢n tich cling d&u (qi.q2 > 0) thi day nhau.

Hai dién Lih trdi dau (q1.q2 < 0) thi hit nhau.

|Cl1 f[z‘

1'

+ D3 lon: Fy =k'——=

Trong do:
k: hé s6'ti 1é phu thudc vao hé don vi, trong hé SI: k =9.10° N.m?/ C2
r: khoang cach giira hai dién tich (m)
- Dinh luat Culong trong méi truwdong: F = IC[1 ‘;IEI
& Er

Trong d¢: € : hing 8 dién méi (e = 1).

Trong chén khéng ¢ = 1; trong khong khi e ~ 1.
5. Dinh luit bao toan dién tich

Trong mot hé cd lap vé dién, téng dai s6 ctia cac dién tich 1a khong doi:

Q1 Fp tet iy = Qs+t gy
Luu y: Hé 6 lap vé dién la hé ma céc vat trong hée chi trao d6i dién tich vdi
nhau ma khéng trao ddi dién tich véi bén ngoai.
B. CAC DANG BAI TAP VA Vi DU MINH HOA
Dang 1: Bai tdp lién quan dén luc twong tic giita hai dién tich diém:
Phuong phap:
* Lyc tuong tac gitra hai dién tich diém qi va q2 (nam yén, dit trong mdi
trueong cé hang s6 dién méi €) cach nhau doan r cé:
- Phuong la dudng thang néi hai dién tich.
- Chiéu la: chi€u lyc ddy néu qiq2 > 0 (cling dau).
chiéu luc hut néu quqe < 0 (trai dau).



- D 16n: F = km—#'qﬂzl
Er

Trong do: k=9.10°N.m?/C%.

41, q: 46 16n hai dién tich (C)

r: khoang cach gitta hai dién tich (m)

e: hdang s& dién méi. Trong chan khéng va khéng khi & =1.

Chua y: |

Cong thitc trén 4p dung dwoc trong cac treong hop:

- Cac dién tich 12 dién tich diém.

- Céac qua cdu dong chét tich dién déu, khi dé ta coi r la khoang cach giita
tdm hai qua cau.

*Dién tich q cia mt vat tich dién: }q] =n.e

+ Vat thiéu electron (tich dién duwong): q=+n.e

+ Vat thira electron (tich dién am): gq=-n.e

Véize =1,6.10"7C: 1a dién tich nguyén 5.

n : s6 hat electron bi thira hoic thiéu.

* Mot sO hién tuwong

- Khi cho 2 qua c&u nho nhiém dién tiép xtc sau d6 tich nhau ra thi téng
dién tich chia déu cho méi qua cdu

- Hién tuong xay ra twong tw khi néi hai qua ciu bing day din manh r8i cit
b6 day néi

- Khi cham tay vio qué cau nhd dan dién da tich dién thi qua cdu mét dién
tich va trd vé trung hoa.

* Cdc vi du minh hoa

Vi du 1: Hai dién tich diém q, =2.10°C,q, =-10°C d4t cach nhau 20cm
trong khong khi. Xac dinh luc dién twong téc gitra chung?

Hudéng dan gidi
Luc tirong tac gitra hai dién tich diém q va qz1a F12 va Fo1c6:
- phuong 1a dudng thing néi hai dién tich qi va qa.
- chiéu la:  chiéu luc hut vi qiq2 < 0.

_— Q F T, @
-d6 16n:F=F,, =F,, = qu:;2| é.__ff i FE_____O

-
. 9.109.M=4,5.10‘5N

10,2¢
Vay luc dién tong tac giita hai dién tich 1a: F=4,5.10° N.




. f Ggmon o -6 2 :
Vi du 2. Hai dién tich q; =2.107C, q, =-2.10"°C dit tai hai diém A va B
trong khéng khi. Luc tuong tac giga ching 1a 0,4N. Xéc dinh khoang
cach AB.

Huéng dan gidi
Luc twong tac giita hai dién tich diém qi va qz c6 dé I6n:

9143 - 5
F =F12 =F21 = | I di F.'IQ F q:’,.

i @2 TR

k -6 —16-
m:\jﬁﬂ;_[%;mg.z.m 2008

gF 1.0,4

Véy dé luc dién tuong tac gitra hai dién tich ia F = 0,4 N thi khoang cach
giira hai dién tich la 30cm.

Vi du 3. Hai dién tich dit cach nhau mét khoang r trong khong khi thi lyc

twong tac gitra chung la 2,107 N. Néu véi khoang cach d6 ma dit trong
dién mai thi lyc tuong tac gitta ching 1a 10° N,

a) Xac dinh hdng s& dién mdi cta dién méi.

b) D€ luc twong tac giita hai dién tich d6 khi dat trong dién méi bang luc
twong tac giita ching khi dat trong khong khi thi phai dat hai dién tich
d6 cach nhau bao nhigu? Biét trong khéng khi hai dién tich cach nhau 20cm.

Hudng din gidi
a) Luc tuong tac gitra hai dién tich di€m qi va qz khi:
- Dit trong khéng khi: Fo=k quz' a F, F, @
- Dat trong dién mdi: F= kaqu
£r
Suy ra hang s6 dién moi cta dién moi: € = ?0 = 21;?3 =2

b) D€ luc tong tac giira hai dién tich khi d&t trong dién méi b?m_g lirc tuong
tac khi dit trong khdng khi thi phai dat hai dién tich cach nhau mét doan r”:

el ] % :% =10v2cm ~ 14, 14cm

G gr'? > 2

Vay d@ luc dién tirong tac gitta hai dién tich khi dit trong dién méi bang luc
twong tac gitta chiing khi dat trong khong khi thi khoang cach giita hai dién
tich 1a 14,14 cm.



Vi du 4. Trong nguyén tit hidrd, electron chuyén dong tron déu quanh hat
nhén theo quy dao tron co ban kinh 5.10 cm.
a) Xac dinh lyc hit tinh dién gitra electron va hat nhén.
b) Xac dinh tan s& ctia electron. Biét khoi lugng electron 1a 9,1.10%kg.
Hub6ng dan gidi
a) Luc hit tinh dién gitta electron va hat nhén la:
o2 (1,6.10'19) -

F:k——=9,]09._—ﬁ:9!2’10_8N T |
1‘2 (5.1041)2 - ®_F.1_" R Fﬁ_@

b) Tén s& ctia electron:
Vi electron chuyén déng tron xung quanh hat nhan nén luc hit tinh dién
gitra chiing dong vai tro la lwc hudng tam:

-8
F,=Fome’r=F=a= . ALl =4,5.10"rad /s
mr \ 91103510

= f=0,72.10"Hz. _

Vi du 5: Hai dién tich qi va qu dat cach nhau 20 cm trong khong khi; chiung
day nhau véi mdt luc F=1,8 N. Biét qi + q2=- 6.106C va Iqil > |qz]. Xac
dinh diu cta dién tich q va qz. V& cac vécto lyc tdc dung ctia dién tich
nay lén dién tich kia. Tinh q1 va qu.

Huéng dén gidi
Hai dién tich ddy nhau nén chiing ciing dau; vi qi + q2 < 0 nén ching déu la
dién tich am.

Tacé: F=9.10° 0192 7, Q QT

2
i "09 =8.10";

= lqqzl =

Vi qi1 va q2 cung dau nén |quqz| = qiqz = 8.1012 (1)
Vaqi+q=-6.10°% (2).
Tl (1) va (2) ta thdy qi va qz 1a nghiém cia phuong trinh: X2 + 6.10%x + 8,102 =0

=-2.10" =-2.10"C =-4.10°C
=™ 210 .Suy ra 4 hodc { ,
x, =—4.10"° g, =-4.10"°C g, =-2.10"C

Vi Icpl > |qal :>q1-«-4106(: qe=-210°C.

Vi du 6: Hai dién tich diém c6 d6 16n bang nhau duoc dat trong khong khi
cach nhau 12 cm. Luc tuong téc giita hai dién tich d6 bang 10 N. Dit hai
dién tich d6 trong ddu va dwa ching cach nhau 8 cm thi luc twong tac
gifta chting vén bing 10 N. Tinh d0 16n c4c dién tich va hing s6 dién méi
ctia dau.




Huéng dan gig;
Luc twrong tac giiva hai dién tich diém khi dit trong khéng khi:
]‘h‘h] qi

g - qz
F{]=k-;;— :+ Fi ‘ ”_Fm C

2
Khi dt trong khéng khi: Iqil = [q2! = g% =410,

Khi ddt trong déu, luc twong tac giita chiing khéng d6i nén:

2 2
[l sl 2 2
_ r er' P 8
Véy d0 16n ctia céc dién tich la |qil = Iq2| = 4.10"? C; Hing s8 dién méi cia

dau 14 2,25.

Dang 2: Bai tap lién quan dén dinh luit bio toan dién tich.
* Phuong phdp:
Véi dang bai tap nay ta can luu y:
+ M@t hé c6 lap vé dién, nghia la hé khéng trao d6i dién tich vdi cac hé khac |
thi, tong dai s cac dién tich trong hé la mét hffmg s0. |
+ Khi cho hai vat tich dién qi va q2 tiép xtic véi nhau 16i tach chiang ra thi

dién tich clia chiing sé bang nhau vala g 1 =q, = ﬁ_‘;_f,?_z

* Cac vi dy minh hoa

Vi dy 1: Hai qué cdu nh giéng nhau bing kim loai A va B d4t trong khéng
khi, c6 dién tich 1an luot l1a qr =-3,2.107 C va q2 = 2,4.107 C, cach nhau
mot khoang 12 cm.

a) Xac dinh sd electron thira, thidu & mbi qua cau va luc tuong tac dién
gitta ching. |

b) Cho hai qua cdu tiép xic dién véi nhau réi dit vé& chd cii. Xac dinh lwc
twong tac dién giita hai qua ciu sau do.

Hudng dan gidi
i e =80 3,2.107
a) 56 electron thira & qua clu A: Ni= 22— =7 1012 electron,

]049

3.

56 electron thiéu ¢ qua cau B:

i 2 F, Fy X
N2 = -2—’1'*!2—= 1,5.10"% electron. @—P fimaitog o 4—@

. 4 1
Luc tuong tac dién giita ching la lwc hit va cé d6 16n:

F=01001992] _ 5105y
r



b) Khi cho hai qua cau tiép xtic vdi nhau ri tach ra, dién tich ctia mdi qua ciu

la: q1=q'2=q = ﬂq_iz_{f_z =-0,4.107 C; lyc twong tac dién gitra chiing bay gity

1a lyc hit va c6 dé lon: ' =9.10°/092 1 - 109,
.

Vi du 2: Cho hai qua cau kim loai nho, gidng nhau, tich dién va cach nhau
20 cm thi chiing hiit nhau mét luc bang 1,2 N. Cho chiing tiép xic véi
nhau 16i tach chiing ra dén khoang cach nhw cii thi chiing ddy nhau véi

~ luc ddy bang luc hit. Tinh dién tich lic ddu clia mdi qua cAu.

Hudéng din gidi
Hai qua cau hat nhau nén chiing tich dién trai dau.

Vi dién tich trai dau nén:

Fr* 16 16
lqqal =- = =—,10"= = —.10" 1)
qQiq qiq2 9.10° 3 q1q2 3 (1)
2 2 v
[Qﬁ"“h) - F!‘q =fl_8,1(}"2:>q1+qz=i' ]92.10"6 (2).
2 9.10° 9 3

Ttr (1) va (2) ta thay qi va qe 1a nghiém ciia cac phuong trinh:
3x2+ 192 .106x - 16.1012=0
x,=096.10° [x, =-096.10"
iy hoéc
% =-558.107° %, =558.10™
Suy ra:
7,=096.10"C  _ [g,=-55810"C
& hodc ;
q,=-5,58.10"°C g, =096.10°C
g, =-096.10°C _ [q,=558.10"°C
’ hoac "
g, =538.10°°C g,=-096.10"°C

Dang 3: Luc dién tdng hop tac dung I1én mot dién tich diém
* Phuong phdp:
+ Luyc trong tac giita nhiéu dién tich diém lén mét dién tich diém:
- - -
FaRtE+,.+F
+ Truong hop ddc biét: Xét truong hop chi cd hai lyc:
F=F1+F2



a) Khi Fy cung hudng vdi Fy:F cling hudng véi Fi,Fava F=Fi+F
b) Khi Fy nguoc hwedng voi Fy thi F =[F] = FEL

Va F cung hudng voi

Fo khi:F, <FE,

¢) Khi F1 LF, thi F=F? +FZ va

F hop vadi Fi mot goc o xac dinh boi: tana =

_ {131 khi:F, > F,

o |\

-
e —

d) Khi Fi=Fava 1-71,F2 =o thi F=2F cos(g—] va F hop voi Fi mot goc %
e) KhiFi khéc Fava Fy, F, = o thi ta ap dung dinh Iy ham s cosin trong tam giac:
F2 =F? + F? + 2., F, cosat .
* Cdc vi du minh hoa
Vi du 1: Tai 2 diém A, B cach nhau 10 em trong khong khi, dét 2 dién tich q
= q2 = 6.10% C. Xac dinh luc dién trudng do hai dién tich nay tac dung len
dién tich g3 = 3.108C dit tai C. Biét AC =BC =15 cm.
Huéng dan gidi A
|

Céc dién tich qi va qztac dung lén dién tich g3

Cac lwec Fiava Facd phuong
chiéu nhu hinh vé, c6 d6 16n:

By =Fpy= 9.10@1-%%—1= 72.10°N.

0 ‘ ; B(e : 5 A2
Luc tong hop do qi va qetac dung g, P Wi 8
lén s la:F3= Fia+F23¢6 phucmg ﬁ‘ ﬁ;
chiéu nhuw hinh vé, ¢é do lon: 13

A ;12 _ AH?
F; =2, cos(-‘iJ =2.F. VAC ~136.103 N.
2 AC

Vi du 2: Tai hai diém A va B cch nhau 20 cm trong khong khi, dat hai dién
tich qi = -3.10C, qz = 8.10%C. Xéc dinh lyc dién truong tac dung lén dién
tich qa = 2.10¢C dat tai C. Biét AC=12 am, BC=16 cm.

Huéng dan gidi

Céc dién tich qi va g2 tdc dung lén dién tich gs cac luc F13 va F23 c6 phuong
chiéu nhu hinh vé, ¢6 46 1on:



19,9; | .
F,y= 9.109“§C—3= 565N, - =

Luc tong hop do qi va g2 ﬁ.,,. SR
tac dung 1én s la: G as
Fa=TFia+F3c6 d6 16m: Fy = (FL + 4 676N,
Fy; - 5,625

Goi 133,?‘13 = taco tana=—"==———=20 = 56,3{]I

Vay Facé d 16n Fs=6,76N va c6 huéng hop véi CAmét goc 56,3

Dang 4: Cin bang ctia dién tich
* Phutong phap:
+ Luc t8ng hop téc dung 1én dién tich diém: F = Fi+ Fy+..+ F,
+ Khi dién tich can bang thi luc tong hop F =0.

Céc trwong hop déc biét:
* Truong hop 1: Hai dién tich q;q, dat tai hai diém A va B, hay xac dinh

diém C dit dién tich q, d& q, cén bang;:

- Diéu kién can bang ctia dién tich q, :

B =Fp+Ey=0e Fig=~Fy = {?0 IJ}; Fy Ez)
10 20

+ Néu q;;q, cung dau:

Tix (*) = C thudc doan thing AB: AC + BC=AB (*)

A C B
q
1 @.} - @ -y ) 42
F;n Fllﬂ
| _Jag]
TH CO. ;éd?:%ﬂéf( )

+Néu qy;q, trai daw:

Tir (*) = C thugc dudmg thing AB: |AC - BC|= AB(*)
C A . B
« O :—@ -®
Fy E,




] _ 9| )
2 ~2
AC® BC
- Giai hé hai phuong trinh (*7) va (**) dé tim AC va BC.

F

Luu y:
_ Bisu thitc (**') khong chita q, nén vi tri cia digim C cin xdc dinh khong phu

Ta cing van co:

thudc vao ddu va dé lén cua q,, .
_ Vi tri C dé tai d6 dit qo cén bing néiu hai dién tich trdi dau thi diéin cin bing C
ndm ngoai doan AB vé phia dién tich co dg lon nho hon; con néu hai dién tich cung
ddys thi C nim giita dogn thiing ndi hai dién tich.
Trudng hop 2: Ba dién tich
- Diéu kién can bing cua qo khi chiu tac dung bdi ba dién tich qi, 2 G
+ Goi f-'o 1a tong hop luc do qi, g2, g3 tac dung lén qo: B, = Fm +EFyy+ ‘330 =0
+ Do go can bing: E, = 0
Roaf af.=fl = w =  [FENE
—, 110+ %20 T F30 s f+Fy=0e 30
Khi d6 ta 1am twong ti nhw d8i voi hai dién tich.
* Cdc vi dy minh hoa:

Vi du 1: Cho hai dién tich q1= 4pC, qz=9pC dat tai hai diém A va B trong
chan khong, AB = 1m. Xac dinh vi trf ctia diém C d@ dit tai C mot dién
tich qo thi dién tich qo ndm cin bang,

Hudng dan gidi
i - ¢}]
e €
Fm FZD
Gia str qo> 0. D& qocan bang thi hop luc tac dung 1én qo phai bang khong, ta co:
T E, TVE
Fyg =Ty

Vi qq;q, cung dau nén C thuc doan thing AB: AC + BC=AB (%)

ey el
V4 2, | g
At B2 ik

AC + BC = AB  [AC + BC =100

Ter()va(™)tacod o] |a] =14 _2 -_4;.{
AC? *BCZ AC? BC?

AC =40cm
BC =60cm




Vi du 2: Tai ba dinh cuia mét tam giac déu, nguoi ta dat ba dién tich giéng
nhau qi= qz= qa= q = 6.107C. Hoi phai dat dién tich thit tu qo tai dau, ¢
gia trj bao nhiéu dé hé ding yén can bang,

Huodng dan giai
Piéu kién can bang ctia dién tich qs dat tai C:

Fi3 + F23 + Fo3 = F3 + Fo3 = 0 AP
2 3
Fi3 = Fyy = k= F, = 2F;3c0s30° = F,;/3
_ a !
F3 c6 phuong la phén giac ctia goe C. 0. Qo

Suy ra Fo3 cung gia nguoc chiéu voi F3. 3 _,,'E'):-
Xét twong tu vai qi, gz suy ra qo phai q(fij', il

ham tai tim clia tam giéc. B
2
F;=F, <k i kL 3= q=-3,46107C
2,¥8] @
& 2

C. BAI TAP TU LUYEN CO HUONG DAN GIAI

Cau 1. Hai qua cau nho gidng nhau (xem nhuw hai di¢n tich diém) c6 qi= 3,2. 10-°C
va qz=-4,8.10* C duoc dat tai hai diém cach nhau 10cm.

a) Qua cau nao thira electron, qua cau nao thiéu electron. Tinh lwong electron
thira (hodc thiéu) ctia mdi qua cau.

b) Tinh luc twong tac gitta hai qua cau (cé vé& hinh) néu méi trudng tuong tac la:
+ chan khong
+ dau hoa (e =2)

¢) Cho hai qua cau tiép xic vdi nhau:
+ Tim dién tich clia méi qua sau khi tiép xuc.
+ Néu sau khi tiép xuc ta lai dat chiing cach nhau 15¢cm trong dau hoa, tim
luc twong tac gitra chiing (co vé hinh).

Huéng dan giai
-9
a) SO electron thira & qua cau q2: N2 = 280" S0 ek,
T
genr’

S6 electron thiéu ¢ qua cau qi: N1 = =2.10" electron.

1,610




b) Luc twong tac gitia hai qua cau:
+ N&u mdi trudng twong tac la chan @ = S
khéng thi luc tuong tac gilta chung 1a o‘ Fn  Fu by
lwee hiit va cé do lon:
f o F = Fo =910 0920 1 3824105 N,

2
F

hoa thi lue twong tac giita ching la luc

|9192]

.
= =0,6912.10° N.
ET

+ Né&u méi trudng twong tac la dau
hitt va co d6 16n: F'=F2 =Fn=9.10°

Khi cho hai qua cAu tiép xtic voi nhau 181 tach ra, dién tich clia moi qua céu la:

’ ’ r tf +q2
qi=q2=q = '2

c)

=-0,8.10°C;

N&u sau khi tiép xic ta lai ddt ching cach nhau 15cm trong ddu hoa, luc
tirong tac dién giita chiing bay gio 12 luc day va c6 do lon:
‘fl’I Clrz\
F'=910"— 7 =128107N,

Cau 2. Xac dinh luc twong tac giita hai dién tich diém qi va gz cach nhau mot

khoang 1 trong dién mdi ¢ , voi cac trueong hop sau:

a) qi=4.10%C; q=-8108C; r=4m; e

b) qi= -0,06uC ; qR=- 0,09uC ; I=3cm; £=5
Hudng dan gidi

a) q=4.10%C; q@=-810%C; r=4cm; g=2

Luc twong tac gitta chung 1a lyc hut va cé do lon:

lchqz g 4.1078.8.10 8 _3
= = = 9 = 9']0 . = 9'10
F=F21 =F12=9.10 51“2 2.0;042 N.

by q=-0,06uC; q=- 0,09uC ; r=3cm; £e=b
Luc twong téc gitta chiing la luc ddy va cd d6 1on:
|9:92] s 6107%9.107° 3
' By =F2= 9 =L =10,8.107 N

F=Fn=Fn=910 o 5.0,032 .
Ciu 3. Hai qua cAu nho c6 dién tich qi = 2.10°C va qz = 5.10¢ C tac dung voi
t luc 36N trong chan khéng. Tinh khoang cach giita chung.

Hudng dan gidi

nhau mo

Luc tuong tac gitra hai qua cau c6 dé lon:

laya| o |a192] \f ¢ 2107¢ 5107° _ B
F =9.10° 2 :>r_\’9.10 T 9.10°. Y: =0,05m = 5cm




Cau 4. Hai qua cdu ¢6 qi=4. 10¢ C; q2 = - 8.10¢ C d4t cach nhau mot khoang
4cm trong dau hoa (¢ = 2) thi twong tac vdi nhau bang mot lwc F. Néu van
gity nguyen qi nhung giam dién tich q2 di hai lan thi dé lyc twong tac giilra
chiing van la F thi phai thay doi khoang cach gitra chiing ra sao.

Huéng dan gidi
Luc tuong tac giita hai qua cdu khi dat cach nhau mét khoang 4em trong
§ 1‘12|
dau hoa (e =2) la: F=9.10°——— 2

Lm: twong tac giita hai qua ciu khi giit nguyén qi nhung giam dién tich q2 di
hai lan va ddt cach nhau mét khoang r' trong dau hoa(e = 2) la:

q
10 2
9.10°~
i Er'2
9D
q;--
2
PEF = F’thlgl{]"lq q2|_91oa i X n o
El" EI‘ \/E

Cau 5. Hai dién tich di€m trong chan khéng cach nhau mét khoang r tic dung
lén nhau mdt lyc F. Khi dét trong mot dién méi 6 hing s6 dién mai bing 9
déng thoi giam khoang cach giita chiing so véi trong chan khong mot doan
20cm thi lwc tuong tac van 1a F. Tim r.

Huéng dan gidi
Luc tuong tac gitta hai dién tich diém trong chén khéng cich nhau mét

1Ci2
khoang r tidc dung lén nhau mét luc F: F=9.109——— | |

Luc twong tac gitta hai dién tich diém khi d&t chiing trong mét dién méi ¢6

héng s dién méi bing 9 dong thoi giam khoang cich gitta ching so voi
‘]ﬂj

9.

trong chan khong mét doan 20cm 14 F'=

| 1 2| I‘h‘?lz|
PéF=F thi9.10°"> =9.10° i BB

Céu 6. Cho hai dién tich diém qi va qz d#t cach nhau trong khéng khi mét
khoang 30cm, thi lye trong téc giita ching 1a F. Néu dit chiing trong dau
thi luc twong tac nay giam di 2,25 1an. Hoi cdn phai dich chuyén ching
trong dau lai gan nhau mdt doan bing bao nhidu d& luc twong tic giita

=r=3r'r=3(r-20)=r=30cm

chiing van bang F.



Huéng dan gidi
Luc twong tac gitva hai dién tich diém trong khéng khi cach nhau mot
q q
khoang r tac dung lén nhau mét luc F: F = 9]09| 1 2|
r

Luc twong tac gitra hai dién tich dié'r|n trt:l‘ng dau cach nhau mét khoang r tac
9192

Er

dung lén nhau moét lwc F: F' =9.10°

Néu dit chiing trong dau thi luc twong tac nay giam di 2,25 1an, suy ra £ =2,25.
Khi dit trong dau délyc twong tac gitva chung van la F thi khoang cach
gitra chung lar’, ta co:

9192 192 o
9—12—2= 1 221522:>r=1,5r <=>I=:1’5

e 20em = Ar =10cm

Nhu vay can dich chuyén hai dién tich lai gan nhau mét doan 10cm.
Cau 7. Néu ting dong thoi d6 16n cla hai dién tich lén gép dbi va giam khoang
cach giita chiing di 3 18n thi luc twong tac gitta chiing thay d6i nhuw thé nao?
Huéng dan gidi |
Luc tuong tac giiva hai dién tich diém trcng| kh(’jx['lg khi cach nhau mdot
9192

khoang r tic dung 1én nhau mot lyc F: F=9.107

Luc tuong tac gifta chiing khi dd 1én ctia hai dién tich lén gap doi va giam
khoang cach gitra chung di 3 lan la:

B gi qy- ;izl 9107 36 111921 lfh‘]zl

;) ’

Nhu vay lue tirong tac giita chiing tang 36 1an.

Cau 8. Hai dién tich qi va qz dét cach nhau 10cm thi tuong tac voi nhau mot
luc F trong khong khi va bang F/4 néu dit trong dién méi. D€ luc tuong tac
gitra hai dién tich dat trong dién moi van b?:ing F thi hai dién tich dat cach
nhau mot khoang bao nhiéu.

= 36F

Huédng dan gidi
Luc tiwong tac giita hai dién tich diém trong khong khi cach nhau mét

%]

khoang r tac dung 1én nhau mét lyc F; F=9. 109“—

Luc tuong tac giita ha1 dlen tich diém trolng dau cach nhau mot khoang r tac
| a2

dung lén nhau mot lu’c F:F =9.10° -
r?



Theo gia thiét ' =F/4, suy ra ¢ =4.
Pé luc tuong tic gitva hai dién tich dat trong dién méi van bang F thi hai
dién tich dét cach nhau mét khoang r’, ta c¢:

9.109tﬂlzﬁl=9.10 [q]c{:':’r“h 1= =5CH1
I 4r 2

Ciau 9. Hai dién tich qi va qz dat cach nhau 30 cm trong khéng khi, ching hut
nhau véi mot luc F=1,2 N. Biét qi + q2 =- 410 C va Iqtl < lqzl. Xac dinh
loai dién tich ciia qi va q2. Tinh qi'va qa.

) Huédng dn gidi
Hai dién tich hit nhau nén ching trai dau; viqi + <0 va lqil < Iq2l nén
q >0 q<0.
2
Taco: F=910P—=—= ;

WHz I

=|qql = ——=12.10%;

Vi q1 va q2 trai dau nén |qiqz] = - quqz = 12.1072 &
Theo bai ra qi + q2 = - 4.10% (**).
= -12.10712
Tir (a-} va (:H-) ta cé hé. 9192
91t Q2= — 4.107°

Suy ra qi va qz 1a nghiém ctia phuong trinh:

=2.10"°
2+ 4.10% - 121072 =0 =55 =2 :
x, ==6.107°
=2.10"°C =-6.10"°C
Két qua % hodc % .
g, =~6.10°C gy =2.107C

Vi lqil < Iq2l © q1=2.106C; q2=-6.104 C.

Cau 10. Hai dién tich qi va qz dét cach nhau 15 cm trong khéng khi, ching hut
nhau véi mot luc F =4 N. Biét i + q2 = 3.100C; Iqil < Iqzl. Xac dinh loai
dién tich ctia qi va q2. V& céc vécto luc tac dung ctia dién tich nay 1én dién
tich kia. Tinh q1 va qz.

Huéng din gidi
Hai dién tich hiit nhau nén chiing trai daw; viqi + 2 >0 va Iql < |q2] nén
qi <0; q2>0.
Vécto liee twong tac dién gitra hai dién tich:
— —
4@ Fy F, %2



2

tqi%\ fr°
f

Ta ¢é: F=9.100——= lqiqz| = ——r =107

9.10°
Vi qi va qz trai dau nén |qiqz| =- qiq2 =101 (¥)
Theo gia thiét qi + q2=3.10°(**).
Tix (*) va (**) ta c6 hé: {qlq? = -1010°"
g+ qp = 3.107
Ta thdy qi va q2 la nghiém cua phuong trinh:
x; = 2107

2 -310% - 10,1072 =0 =
Xy = 5107

q, = 5.107C qy = 2107°C
Vilgil < lql = q=-210°C; q2=5.10¢C.
Cau 11. Hai dién tich diém cach nhau mét khoang r =3cm trong chén khong

hitt nhau bing mét luc F = 6.109N. Dién tich t6ng cong cita hai dién tich
difm 13 Q=10°C. Tinh dién dich ctia mdi dién tich diém.
Huéng dan gidi

Két qua {

Ap dung dinh luat Culong, ta c6 hai dién tich diém cach nhau mét khoang
r = 3cm trong chan khong hiit nhau bang mét lwc F=6.10°N

F=k |‘311'512|

eFr? " .
= lch‘lz‘“‘ T_ﬁw 18 (Cz)( )
Theo glé thié‘t! Ch + g, = 10"9(: (:H-)

q _F _ 108 (ci)
Tir (*) va (*) ta 6 hér { 1927 T :

Ch “"h :10*9C
q, =3.10° 9(: qlz-zw"’c
q, =-2.10" c 5 q, =3.107C

Ciu 12. C6 hai dién tich diém q va 4q dt cich nhau mét khoang r. Can dit
dién tich thit ba Q & dau va cd dau nhu th& nao dé dé hé ba dién tich nam
can bang? Xét hai truong hop:

a) Hai dién tich q va 4q dugc gitr c6 dinh.
b) Hai dién tich q va 4q d€ tu do.



Huéng dén gidi
a) Treong hop cac dién tich q va 4q dugc giir cd dinh: vi q va 4q ciing ddu nén
dé cap luc do q va 4q tac dung 1én q la cip luc truc d6i thi Q phai ndm trén
doan thang néi diém d&t q va 4q. Goi x 1a khoang cach tir g déh Q ta c6:

010192 910014921 o, . 7
x" (r —x)° 3

Vay Q phai dat cach q khoang cach :;T va cach 4q khoéang cach —2:3? ; vOiq co

do6 16n va dau tay y.
b) Truong hop cac dién tich q va 4q d€ ty do: ngoai difu kién vé khoang cach
nhu ¢ cau a) thi can co thém cac diéu kién: cdp lue do Q va 4q tac dung lén
q phai la cap luc trye d6i, dong thoi cép luc do q va Q tac dung 1én 4q ciing
1a cdp luc tryc d6i. D€ thoa man céce diéu kién d6 thi Q phai trai déu véi q va:
0101921 g 118421, o 4a
r Y r’ 9

3

Cédu 13. Hai qua cau giéng nhau mang dién, cing dit trong chan khéng, va
cach nhau khoang r =Im thi ching hiit nhau mét lyc Fi=7,2N. Sau d6 cho
hai qua cau do tiép xuc véi nhau va dwa trd lai vi tri ¢ thi ching day nhau
mét Iire F2=0,9N. Tinh dién tich méi qua cau trudc khi tiép xic.

Huéng dan gidi
Trudc khi tiép xdc, luc tuong tac giita hai qua cau:
Ch‘lzl Fer?
E = k| = 10:951=
1 EI‘2 | 1 2[ k
\ 3 B i Fer?
Vilye nay la lyc hiat nén: q,q, <0=>qq, =- ™
eFr? 10 f-oN
=q1qy =———=-810"°(C?) ()
Dién tich hai qua cdu sau khi tiép xtic: gy =q = k! ;qz

Sau khi tiép xuic, lyc tuong tac giita hai qua cau:

2
(Q1+Q2]
2 -5 e
F2=k'T:>ql+q2=..2.ID C ( )



Gt 8,107 18 {2 _ 5c
Tw hé (*) va (**) suy ra: 12 ( )=> B =410 45(-
qi+9; =22107°C g, =32.107C

Cau 14. Hai qua cdu nho gidng nhau bang kim loai, c6 khéi luong 5 g, duoc
treo vao cung mét diém O béng hai s¢i day khéng dan, dai 10 cm. Hai qua
ciu tiép xic véi nhau. Tich dién cho mdt qua ciu thi thay hai qua cau day
nhau cho dén khi hai diy treo hop v&i nhau mét géc 60°. Tinh d§ lon dién
tich da truyén cho qua cau. Lay g = 10 m/s%.

Huéng dan gidi
Khi truyén cho mét qua cdu dién tich q thi sau ti€p xuc, mdi qua cdu sé
nhim dién tich %, chiing ddy nhau.
O vi tii cin bdng mdi qua ciu sé chiu tac
dung cta 3 lyc: trong lec P, lue tinh dién

F va sttc cing soi day T, khi do:

i |
o
@ F 9.109—% 4r*mg tanmz—
tan— = —= ——L = ¢?= 5
2 P mg 9.10
2
Vitan £=2 = r=2ltan=.
2 ¥
l6mgl” tan* ()
Nén d6 16n dién tich da truyén cho qua cau: Iql = T 2 -4107C.

Ciu 15. Hai qua cAu nhé c6 cung khdi lugng m, cling dién tich q, dugc treo
trong khdng khi vao cung mét diém O bang hai sgi ddy manh (khdi luong
khéng dang k&) cach dién, khéng co dan, cung chiéu dai [. Do lyc day tinh
dién, chiing cach nhau mot khoang r (r <<I).

a) Tinh dién tich cia mbi qua cau.

b) Ap dungs6:m=1,2g;I=1m;r=6cm. Ldy g=10m/s?.

Huéng dan giai

-+
a) O vi tri cdn bang moi qua cau sé chiu tac dung cua 3 luc: trong lue P, luc

tinh dign F vasiic cang sokday T, khi do:



tano= —=

P mg ) mgr?

Mat khac, vi r << nén o la radt nho

r
Do dé: tano = sina. = 317 {*).

3

k] % mgr"
i **) su lgl = e,
F)Va( )suyra lq v._f T

b) Thay s6: Iql = 1,2.?:0'3 C

Céu 16: Mot qua cau nho c6 khéi lwgng m = 1,6g, tich dién q=2.107C dugc treo
bing mét s¢i dy to manh. O phia dudi n6 cin phai dit mot dién tich g2
nhu thé'nao dé luc cing day giam di mot nira.

Hudng din gidi
LY Lwe cdng cha soi day khi chwa dat dién tich:
T=P=mg
Lwc cang cta sgi day khi dit dién tich:
1 T=P-F=1
/3 2
7 P IquEI mg mgr2 7
=F=roki—"="2lq=—2-=4107C
v 2 2 2 2kq;

P Vay q2>0vac6 dd 16n qe=4.10"C



