HavaMirH
Chuyén dé cach giai bai tap luc dién tong hop tac dung 1én mét dién tich hay, chi tiét

A. Phuwong phap & Vi du

- Khi mot dién tich diém q chiu tac dung cua nhiéu lyc tac dung F—, F—; ... do
cac dién tich diém qu, O, ... gdy ra thi hop luc tac dung lén q 1a:

F~=F»+F>+F2+.. +Fp

- Cac budce tim hop luc F—do cac dién tich qi; qz; ... tdc dung 1én dién tich qo:
Budc 1: Xéac dinh vi tri diém dat cac dién tich (vé hinh).

Budc 2: Tinh d6 16n céac luc F1, F» 1an luot do q1 va o tic dung 1én q.

Budéc 3: V@ hinh cac vecto luc F—, F—»

Budc 4: Tt hinh vé xac dinh phuong, chiéu, d6 16n cua hop luc F—

- Cac truong hop dac biét:

F—va F—cung chiéu thi: F=F; + F (a =0, cosa.= 1).

F—»va F—»nguoc chiéu thi: F = [F; — Fy| (a = m, cosa = —1).

F=.,F +F S
F—»va F—»vudng goc thi: P T (=900, cosa = 0).

F=2F, cos% S
F—»va F—>cung do lon (F1 = F,) thi: =

Tong quat: F2 = Fy2 + F? + 2F;Facosa(a 1a goc hop bai F—va F—).
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Vuong goc £

Cung d6 lon
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Vi du 1: Hai dién tich q; = 8.108 C, g, =- 8.108 C dit tai A, B trong khong khi
(AB = 6 cm). Xac dinh luc tac dung 1én gz = 8.10°® C, néu:

a) CA=4cm,CB =2cm

b) CA =4cm, CB = 10cm

c) CA=CB =5cm

Hudéng din:

Dién tich g3 s€ chiu hai luc tdc dung cua q1 va q2 la F—»va F—.
Luc tong hop tac dung 1én qs 1a: F—= F—»+ F—

a) Truong hop 1: CA =4cm, CB =2cm

Vi AC + CB = AB nén C niam trong doan AB.

01, 3 cung dau nén F—1a luc day

02, O3 trai ddu nén F—1a lyc hut.

. T
4 e F F q;
Trén hinh v&, ta thdy F—va F—cung chiéu.
Vay: F—eung chiéu F—p, F— (hudng tir C dén B).
Do 16n:

. - -
FoF, +Fy—k B0l g 109

AC~ BC~

[8.10°.8.107| , [8-107.(-8.107%)
F=9.10°. ———+9.10". —— =0,18N
(4.107)" (2.1077)°

b) Truong hop 2: CA =4cm, CB = 10cm

Vi CB — CA = AB nén C nam trén duong AB, ngoai khoang AB, vé phia A.
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- C B
% TG O
Fi qs q, q,
Ta co:

9 —8 —8
F,=k. |e;rle;ri _ 910781078107 o005y
AC? (4.107)
Q. -8 -8
Fok, %] _910°8107810% o s
BC? (10.107)

Theo hinh v&, ta thiy F—va F—ngugc chiéu, F—5> F—.
Vay:

+ F—elng chiéu F—(hudng xay ra A, B)

+D0o 1on F =F; — F, = 30,24.10°N

¢) Truong hop 3: Vi C cach déu A, B nén C nam trén dudng trung tryc cia
doan AB.

Fi

®
®
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9,9, |

2

Fi=k =23,04.103 N

F,=k q—q| =23,04.10% N

CB°
Vi F1 = F, nén F—nam trén phan giac goc (F— F—).
= F—L CH(phan giac cta hai goc ké bu) = F—/ AB
Nén:
a=(F,.F)=CAB
Do 16n cua lwe tdng hop:

F =2F,cos a = 2F;cos C‘:{B = EFI.%

F =2.23,04. 1073 g = 27.65.10°N

Vay: F—e6 phuong song song vdi AB, chiéu hudng tir A dén B, d6 16n F =
27,65.10°N.

Vi du 2: Ba dién tich diém q; = -107 C, 92 = 5.10® C, g3 = 4.10® C lan luot tai
A, B, C trong khong khi. Biét AB=5cm, BC =1 cm, AC =4 cm. Tinh lyuc tac
dung 1én mdi dién tich.

Hudéng din:

Trong mot tam giac tong hai canh bat ki luon 16n hon canh con lai nén dé thay
A, B, C phai thang hang.

Luyc tac dung 1én dién tich g1
+ Goi lan luot 1a lyc do dién tich gz va qs tac dung 1én q1

+ Ta ¢o:
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i 10_-

F %] g0 , ‘:D.DIS(N)
AB’ :

F = k|q [h| ~9.10° , —0.0225(1\1)
0,04’

+ Luc F—, F—duoc biéu dién nhu hinh

A C B
S — G Q- @
q F: F3 F s b

+ Goi F—a luc tong hop do q2 va qs tac dung 1én qu. Ta ¢6: F—= F—»+ F—

+ Vi F—, F—cung phuong cling chiéu nén ta c6: F = F, + F3 = 0,0405 N

Luc tac dung 1én dién tich g

+ Goi F—», F—1an luot 13 lyc do dién tich q1 va qs tic dung 1én qp

'5.10°°
AL 109—,‘=0.018(N)
* T AB! 0.05"
q.q, ,[4.10%.5.10°7|
F=k=2l-910 —1-0,18(N)
BC’ 0,04’

+Taco: *

+ Luc F—p, F—5duoc biéu dién nhu hinh

A C B
S O —0O —
Q q Fi q: F F3

+ Goi F—a luc tong hop do q2 va qs tac dung 1én qu. Ta c¢6: F—= F—o+ F—
+ Vi F—p, F—cting phuong, nguoc chiéu nén ta ¢6: F = Fs— F; = 0,162 N

Luc tac dung 1én dién tich g3

+ Goi F—, F—1an luot 1a luc do dién tich g va q tac dung 1én ga
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E=k—==9.1 ‘ 0,0225(N)
AC
L4 _E- ‘

F =k — BC - 0,18(N)
+Taco: -+
+ Luc F—p, F—>duogc biéu dién nhu hinh
A C B

S A ———p S>

Qs F F2 Fi s q:

+ Goi F—a luc tong hop do q1 va qq tac dung 1én gs. Ta ¢6: F—= F—o+ F—
+ Vi F—p, F—»cting phuong cung chiéu nén ta c6: F = F1 + F, = 0,2025 N

Vi du 3: Ba dién tich diém q1 = 4.10C, ¢, = —4.108C, g3 = 5.108C dit trong
khong khi tai ba dinh ABC ctiia mot tam giac déu, canh a = 2cm. Xac dinh
vecto luc tac dung lén gs.

Hudéng din:
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‘qzqs‘

‘qqu‘;Fzz =k —;

d d

1 1 1
Taco: F,=F; +F,;,voi Fi3=k

Vi ‘QI‘ = “EI;_‘ = Fi3=Fpnva a=(Fq3, F3)= 120°
— F3=F;3="Fp;

[4.107.5.107|
10°. — =

(2.107)

45.10°N

Vay: Vecto luc tac dung Ién g3 co:
+ diém dit: tai C.
+ phuong: song song vii AB.
+ chiéu: tir A dén B.
+d0 16n: F3 = 45.10°N.

Vi du 4: Nguoi ta dit 3 dién tich q; = 8.10° C, g2 = g3 = -8.10° C tai 3 dinh
ctia tam giac déu ABC canh a = 6 cm trong khéng khi. Xac dinh luc tac dung
1én qo = 6.10° C dat tai tdm O cua tam giéc.

Hudéng din:

]

&
|'

B q
.
[
LY
LY
L

Goi F—p, F—, F—14n luot 1a luc do dién tich g1, 2 va qs tac dung 1én qo
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+ Khoang cach tir cac dién tich dén tam O:
2
I=I,=1, ZEOA =2+/3(cm)

|CI1CI+J |

+Tacod: F,=k——= =3.6.10"(N)
F, =k q3q§|=3.5.1::r*[N}
F3=k|q3q‘1|=3.ﬁ.1:::“*(N]
co’

+ Luc tac dung F—p, F—, F—duoc biéu dién nhu hinh

+ Goi F—a Iuc tong hop tac dung 1én dién tich qo:

—

F=Fi +F2 + F; =F; + Fx3

F,, = F} +F2 +2FF, cos120° =3,6.107(N)
Suyra: ° - -

+ Vi tam gidc ABC déunén F—3 1 1 F—, nén: F=F; + F3=7,2.10* N
+ Vay luc tong hop F—ed phuong AO c6 chiéu tir A dén O, d6 16n 7,2.10

Vi du 5: Hai dién tich diém q; = 3.108 C, g, = 2.10°® C dit tai hai diém A va B
trong chan khong, AB = 5 cm. Dién tich qo = -2.10® C dat tai M, MA = 4 cm,
MB = 3 c¢m. Xac dinh luc dién tong hop tac dung 1én qo.

Huoéng dén:
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+ Nhan thdy AB? = AM? + MB? — tam giac AMB vuéng tai M

+ Goi F—p, F—14n luot 1a luc do dién tich q1 va gz tac dung 1én qo

+ Ta co:
3.107°.2.107
F1=1-:|q1qﬂ,|=9.1!]9‘ . ‘:3.3?5.1:}‘3[}1]
. AM’ 0,04°
+ Ta co: - . .
i 2.1072.10
F2=kq‘—q‘1=9.1:::9‘ . ‘=4.1D'3(N]
‘ BM* 0,03’

+ Luec tac dung Fi.F» dwoc biéu dién nhw hinh. Goi F
1A luc téng hop tic dung lén dién tich qp. Ta co:

F=F +F; > F=4/F +F, =5.234.10" (N)
+ Goi @ la goc tao béi F va Fa.

A bl r F 2? o
Tir hinh ta co: tanq::=F1 =E:>q”4ﬂ

+ Vay luc tong hop F—tac dung 18n qoco diém dit tai C, phuong tao
voi F—>mot goc ¢ =~ 40° va do 1on F =5,234.10° N.

B. Bai tap

Bai 1: Dat hai dién tich diém q = -2 = 8.108 C tai A,B trong khong khi cach
nhau 6 cm. X4c dinh luc dién tac dung 1én qs = 8.108 C dit tai C trong hai
truong hop:

a) CA=4cm,CB=2cm
b) CA=4cm, CB =10 cm.

Hién thi loi giai
a. Truong hop C trong AB.

Goi F—, F—1an luot 1a lyc do dién tich q1 va q tac dung 1én g3

+ Ta ¢o:
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8.107.8.107
F1=k|qlq3,|=9.lt]9‘ - ‘=:::.:::35(N]
_# AC’ 0.04°

8.107.8.107°
F2=k|q~“_qf|=9.1r::9‘ _ ‘=ﬂ.144(N]
h BC’ 0.02°

+ Luc tac dung F—, F—duoc biéu dién nhu hinh

% E F, q,
e — G
A C g B

+ Goi F—a luc tong hop tac dung 1én dién tich qs, ta c6: F—= F—+ F—
+ViF—+»11 F»>nén: F=F; + F, = 0,18 N.
b. Truong hop C ngodi AB vé phia A

Goi F—, F—1an luot 12 lyc do dién tich qi1 va gz tac dung Ién g3

+ Ta co:
[ 8.10°8.107°
F1=k|q1—q2|=9.1:::5" - ‘=G.I}36(N]
) AC” 0.04°
8.107.8.107°
F3=k|q‘2qf|=9.lt]9‘ . ‘=5.?6.ID'3(N}
h BC’ 0.1°

+ Luc tac dung F—, F—>duoc biéu dién nhu hinh

—

o g 4 7,
ere s S
C A B

+ Go1 Fa luc téng hop tac dung 1én dién tich qs, ta c6: F—~= F—+»+ F—»

+ Vi F—I)lT FovaF,>F,nén: F=F,—-F,=0,03 N.
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Bai 2: Trong chin khong, cho hai dién tich q; = -0, = 107 C d4t tai hai diém A
va B cach nhau 8 cm. Xac dinh luc tong hop tac dung 1én dién tich qo = 107 C
trong cac truong hop sau:

a) Dién tich qo dit tai H 1a trung diém cta AB.
b) Pién tich qo dat tai M cach A doan 4 cm, cach B doan 12 cm.

Hién thi loi giai
a) Goi F—, F—1an luot 1a luc do dién tich qi va q tac dung 1én qo

+ Ta co:
[ 107107
F1=k|q1qﬂ.,|=9.1!]9‘ _ ‘: ) (N)
) AH® 0.04° 160
107107
F, =k qlq?|:9.lﬂg‘ _ ‘: 9 [N}
i BH’ 0.04° 160

+ Luc tac dung F—p, F—>duoc biéu dién nhu hinh

A H 2 B
O O—r——0
q =0 Q>0 F» F Q. <0

+ Goi1 Fa luc téng hop tac dung 1én dién tich qo, ta c6: F— F—+»+ F—»
+ViF—+11 F»>nén: F=F,; +F,=0,1125 N

b) Goi F—, F—»1an luot 1a luc do dién tich g1 va gz tac dung Ién qo

+ Ta co:
( 107107
F1=k|q1q”,|=9.lt]9‘ _ ‘= ’ (N)
) AM® 0.04° 160
107107
F, =k qlq‘i|=9.1:}9| _ ‘: 1 (N]
i BM* 0.12° 160

+ Luc tac dung F—, F—duoc biéu dién nhu hinh
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M A B
(O O @,
F1 F qQo Fz o Az

+ Goi F—a luc tong hop tac dung 1én dién tich qo, ta c6: F—= F—+ F—
+ViF—» |1 F»>nén: F=F;-F,=0,05N

Bai 3: Cho nam dién tich Q duoc dit trén cing mdt dudng thang sao cho hai
dién tich lién nhau cach nhau mét doan a. Xéac dinh luc tac dung vao mdi dién
tich. V& hinh ky hiéu céc dién tich bang céac chi s6 1,2,3,4,5.

Hién thi loi giai

< a > a a a
o 3 A
® ©) ® O, ®
+ Luc tac dung vao dién tich qi 1a :
| 1 1 1 1 2050°
F=kQ"| =+ T+ 3 T |=k Q*
@ (2a) (3a) (4a) 144a
+ Luc tac dung vao dién tich 2 1a :
)| 1 1 1 1 50°
F,=kO"| <+ 7T T |=k Q
a (2a) (3a) a 36ar

+ Luc tac dung vao dién tich31a: F3=0

F,=F, =k
- 36a-

+ Luc tac dung vao dién tich 4 1a :

2050°
1444

F;:Fi:f(_

+ Luyc tac dung vao dién tich 5 1a :

Bai 4: Dit hai dién tich diém q1 = -0» = 2.10°® C tai A, B trong khong khi cach
nhau 12 cm. Xéc dinh lyc dién tac dung 1én g3 = 4.108 C tai C ma CA=CB =
10 cm.
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Hién thi loi giai

C
qs ;

Céac luc dién dugc biéu dién nhu hinh bén :

F, =kl —036109N=F,
AC?

F—=F>+F>
Fi=F, = F—// AB—
Hay F, = 2F;.cosa = 2F1c0sA = 0,432.10° N.

Bai 5: Tai hai diém A va B cach nhau 20 cm trong khong khi, dat hai dién tich
q: = -3.10°C, g2 = 8.10°C. X4c dinh lyc dién trudng tac dung 1én dién tich qz =
2.10°°C dat tai C. Biét AC = 12 cm, BC = 16 cm.

Hién thi 101 giai
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Céc di¢n tich g1 va qz tdc dung 1én di¢n tich qs cac luc F—+»va F—c6 phuong
chiéu nhu hinh v&, c¢6 d6 16n:

F,=9.10019% 1 _ 3 75\
AC?

F,=9.100 2% 5 625 N.
BC?

Luec tong hop do qs va g, tac dung 1én g la: F—= F—+ F—

c6 phuong chiéu nhu hinh vé,

F=.F'+F] ~6,76N.

c6 do 16n:
Bai 6: Ba dién tich q1 = g2 = g3 = 1,6.101° C dat trong khong khi, tai 3 dinh cua
tam giac déu ABC canh a = 16 cm. Xac dinh vécto luc tac dung 1én qa.

Hién thi 10i giai

F
Ty
F: ;x " 1—:.__
L
C ‘ (s

N4 B
e — ®
q -

Goi F—, F—1an luot 1a lyc do dién tich q1 va q tac dung 1én g3

+ Ta ¢o:
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F, =k |CI1qE| 9107 (N)
AC

F, =k qqu' =9.1077(N)
BC’

i

+ Luc tac dung F—, F—duoc biéu dién nhu hinh
+ Vi tam gidc ANB déu nén a = 60°
+ Goi F—a luc tong hop tac dung 1én dién tich qq

+Taco: F—=F—2>+F—»

= F=\/F +F + 2EF, cos60°

+ Thay s6 duoc F = 943.107

+ Vay luc tong hop F—tac dung 1én g3 c6 diém dit tai C, phuong vudng goc
v6i AB, chiéu nhu hinh va d¢ 16n F = 9v3.10%7.

Bai 7: Tai ba dinh tam giac déu canh a = 6cm trong khong khi c6 dat ba dién
tich q; = 6.10°C, g2 = g3 = — 8.10°C. Xé4c dinh luc tac dung 1én qo = 8.10°C tai
tam tam giac.

Hién thi 101 giai
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1 1

Taco: E,=F,+F,, +F, = F, + ;.

vl Fl[}=k‘qlqcl‘ . Fgg=k|qzqcl‘;].:3|j k‘chqa‘
2 bl b2
vol Fag=Fsp (Viq = qa):
2 2a43 a3 . Lo
b= Ell: ET T va ﬁ.={F2ﬂ,F3ﬂJ = 1200
—> Fy3 = 2Fgcos b Zk‘qzqﬂ‘ .c0s60° = Fy
2 b2
4,9, ‘[—3.11}49;.3.1049‘
— Fy3=9.10° 12791 =9 10 =48.10*N
2 -2
a3 6.1072+/3
3 3
Vi F ‘q“j_“‘ - 9.109.—“;'"‘]9!
’ a3
3
‘f:—. 10° 8.10° ‘
— Fyp=9.10°. — =3,6.10N
{6.10‘2\@]
3

= Fp=3,6.10"% +4,8.10% = 8,4.10"N
Vay: Vecto luc tac dung 1én qo c6:

+ diém dat: tai O.

+ phuong: vuong géc vaoi BC.

+ chiéu: tir A dén BC.

+do 16n: Fo = 8,4.10°N.



