U.Y: 2024/2025
1%t year LMD-M and Ml

University of Tlemcen
Faculty of Sciences
Department of Mathematics

Correction of SW N° 01 Electricity

Part 1: ELECTROSTATICS "point charges »

Exercise 1 :

e The potentiel on point O :

Vo=Vi+Vg+ V= k—+k—+k—

OA=0B=0C=R
o (=q),  (+q) (+q) _.q
Vo =k-—m=+k-—=+k-—7==Vo =k

o Electric Field on point O :

Eg =E, +E5 +E¢

with

i q - —

EA = k (0:)2 uAO y EB k(ho?)zuBo >
= dc

EC =kmuco

W =T, W=l =]

s0Eg = kS q)* q (—])=>E0=—k L2t +))

e Electrostatic Force on point O

72
Fo=q Eo =qEp = —k—(21+7)

Exercise 2

e Electrostatic force exerted on the charge ga:

E, = Ego + Ego

Ero = (BO)ZuB"’ Epo = W”"A
With ga=+2q, gs=-q, go=+2q and AB= OB=a Of+2q) B (-q)

According to Pitagort's right triangle rule (ABO) ; OA?=B0O?+BA?

0A% = a? + a? = 2a?
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P —— - e T > . T > 2 S 2
Upo = —L  Uo =—COS_L—SIn_J=——1——]
B =k L i-k D E i+ D> Fa= - [a+D 1+ ]]
e Electric force on point O:
FOZQOE(;
=>_F;= k2q _]]
e Potentiel on point O
qa 4p
Vo=Vy+Vg=k—+k—
o=VatlVp= A0+ B0
—q 2q
>V, —k—+k—
M av2

Exercise 3 :

e Electrostatic Force on point G :

Fg = Fgg + Feg + Fag

4694 —

_ 1 96d9c ——
kicor 6)z 4G

(C6)2 uca vFAG =k-—5

_ 9648 —
Fpg = k Gomyz UBG Feg =

with ga=-2q, 9s=-0, qc=- q et qu=+q’ ct-
AG?’= BG?= CG?=a%/3

Uy = —J, Ugg=—cos OT+sinOjanduz; = cos O1+sinfJ
/4 T 3 T 1
0= 3(300)50 COSg == and sing =3

Upg = —2 1+ Jandwith Tgg =2 14217

— (=999 35,15 (=qq) (V3 >, 1 > (=2q49")
FBG:k (__l+5]), FCG:k (_l+5_]), FAG k a2/3 ( D

qq
Fo = =3k — ()
a
— qq’
FG - Sk?
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e Electric field on point G

e Potentiel on point M
4a 4B dc
-2
:>VG=k( q)+ (-q) (=q)

NPT AT

k
:’VG=_4\/§;q

Exercise 4 :

e Electrostatic Force on pointD :

Fp =Fgp + Fep + Fap A(+q) B(-2q)
. o Uap] o A
FB =k gDD;)lZ Upp, FCD =k g:Dq)i Ucp » FAD k Zf;; ‘AD AD" jA Ugp
o >
with ga= +q, qs= - 20, qc= +2q et gp= -q .
AD=BD=a Dl-a) u_zD’ C(+2q)
BD?= CD?+ BC?=a’+ a’=2 a2
BD=av2
AB_ @ _ 1 _ V2 B .
Cose—E—aﬁ—ﬁ— ~ mO-BD A soe—4
T .
Cos(;-(p): sin ¢
- i
sm(;-(p): COS ¢
Ugp =—J, Ucp=— L and ugp = —cos 0T —sinfJ
T T T V2
B_Z So cos 7 = sing =—-
N V2 5 V2 S
Upp = =5 L=7]
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e Electric Field on point O :

Eo = Epo + Eco + Eq0 + Epo

P r—

ac_— T a4 —— q
= k( B)? Uso) Eco = kﬁuco v Eao = kﬁuflo  Epo = k(mf)z Upo
and ga= +q, gs= - 2, qc= *+2q et go=-q

A0? = (%)2 + (%)2 =2£5040% = B0? =02 =D0? =%

AL
(BO=av2/2 So BO*=a’/2) Ata) 477 g
W, 16/ 10
— s V2o V2o OO Uso
uBOZ—COSHL—Sln9]=—7L—7] / R
—L a
—_— . - > 2_) \/E_) uD) IiCO
Uao = Sinat=cosaj==3"1=5J D(-q) C(+2q)
—— . - - \/E_) ﬁ_)
Ucp = —Sinal+cosa j=——1+—]
2 2
Upog = COS 9?+51n9f—£* £]_’ (Wlthe—a——So COS—_SLn—zg)

E_,_k(—Zq) V2, V2, — . 2q V2, V2,
o=k \7 7)) Fe=kay;

B ki1 4)). - (Eed )

2/2 2

s0 By = 2k 2[(-2(-2) + 2(—2) 4+ Z_B) 7y (<2 (=) 4222 _17) 5]

2 2



University of Tlemcen
Faculty of Sciences
Department of Mathematics

e Potentiel on point O
. . 4a dB dc dp
Vo=Va+Vg+V:+Vp _k_0A+k_0B+k_OC+k_OD

+q¢) | (—2q) (2q) (—q)
vz iz o am Tz

:>V0:k

=>V0=0
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u; = cosBl+sinf;] ou u; =sinayl+ cosa;)

u, = cosB,1—sinf,] ouU U, = sina,l —cosa,]

Uz = —c0s 037 —sinf3] OU Uz = —sinazl — coS az]
Uy = —cosOuL+sinbh,] OU U, = —sina,l+ cosa,]

v




