University of Tlemcen ) m © u.Y: 2023/2024
Faculty of Sciences E%‘ s 1° year LMD-M and Ml

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 qa — qgg ——

EA_k(OA)zuAO1 EB kﬁum >
— 9c —,

E-=k—u

o =1 To =1, T =-]

= (— )—) — — e -
$0 Ep = k=T + k-5 (ZD) + k5 (5)) = Eg = —k-5 (21 +)

e Electrostatic Force on point O

2

Fo=q'Eo=qE, = —k—(21+7)

Exercise 2

e Electrostatic force exerted on the charge ga:

Fy = Fgy+ Fey

qaqs T o=k qaqc Trys
(BA)? B4’ A (cA)?2 4 B ¢ Ua

Fgq=k
With qa=+q, gs=+0q, qc=- 29 and BO=A0=a and CO=Db
BA=a+a=2a and CA=?

According to Pitagort's right triangle rule (ACO) ; CA*=CO*+0A?
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CA? = a? + b?
— - — -> . - - co b . 0OA a
Uga = J, = nd j with === a infg =— =
BA =] Ucy = cosBO 1+ sinf J with cos 6 o = nd sin @ A ——

- a -

=2 U+
" Vaz+b2 va2+b2 J

= _ . q? (-29?) b a = _ —2b 2a >
Fa = k4_2] T (\/a2+b2 LY T ]) = Fy=kq’ [ s 1+ <4a2 3) ]l

(a?+b2)2

(a2+b2)2

e Electrostatic force exerted on the charge qu:
Fy = Fpm + Fey + Fam

- dmM4dBp —— amadc —— admMdas ——
Fpy = Fry = Fory =
M = k——— (MA)?2 Upm, Fom = k——= (CM)? Uer » Fay = k=5 (AM)? Uay

with ga=+q, gs=+4, qc= - 29 and qu=+q
BO=A0=a, CO=h and OM=x

CM=b+x=>CM? = (b + x)? and AM=?, BM="?
According to Pitagort's right triangle rule (AMO) ;
AM*=MO*+0A? = AM? = a® + x?

According to Pitagort's right triangle rule (BMO) ;

BM?=MOQ?+0B? = AM? = q? + x?

-> . - -
Uy =1, Uy =Sin al—cosaj

with cosaq =24 =_2¢ andsing =2 = _*
AM va2+x2 AM va2+x?

Fam = k0 (21— )

a?+x?2 \Va2+x2 VaZ+x? J

*_{———7 and
vaZ+x? Vaz+x? J

SO uAM =

U = sin a'T+cosa’7 with cosa’ =2 =—2_ and sina’ =22 -_2%
BM — J T BM  VaZ+x? " BM  VaZ+x?

— x5 a S (¢%) ( X o a ->)
SOUpy = T Lt 7 J and  Fgy =k e\ Lt/

= -2q2% (q?) X a - x o a -
Fy=k [ — L+
M (b+x)2 a?+b2 \Va2+x2 Nrere=l N Nrereel

ﬁF_)Z 2 2x _ 2 -
u =k K(azﬂcz)g w07 ) ¢
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e Electric field on point M

— —_— R FM
Fy = quEy = Ey = —
qm

= 2x 2 >
= = —
Ey = kq I((a2+x2)g (b+x)2> ll

e Potentiel on point M
Vi —VA+VB+VC—kq—A+kq—B+k£

BM CM
q q q
>Vy=k +k — 2k
YUNe 2 Va2 b+x

1 1
=>Vy =2k ( - )
M 1 Vaz+x?2 b+x
Exercise 3 :

e Electrostatic Force on point G :

Fg = Fpg + Feg + Fug

R —— q¢4 qc4 694 —
Fac = k {gays uae Foo = kiggnics’ s Fa = kigicitac
With ga= -20, Gs= -0, 0c= - q et qu= +q’ ct
AG’= BG?= CG*=a%/3
Uge = —J, Ugg=—cos OT+sinBjanduz; = cos O1+sinfJ
i T V3 |
0= 3(30")50 cos o =— and Sing =3
u—m’=—73?+§ and with u—CG’—\/Z_ ?+§f
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e Electric field on point G

e Potentiel on point M
4a 4B dc
Ve =Va+Vp+Ve=k-mtkoo+kos

:>VG=k(_2q)+ (—q) (—q)

NPT AT

k
:’VG=_4\/§;q

Exercise 4 :

e Electrostatic Force on pointD :

Fp =Fgp + Fep + Fap A(+q) B(-2q)

= anq apq 9pda 7— Uyp) o f—

Fgp =k ([?B)Bz Upp FCD =k (CDD)L; Ucp 1FAD k (fn)i AD ADy ]->“ Ugp
with ga= +q, s= - 20, qc= +2q et gp= -q .
AD=BD=a D(-q) ﬁ’ C(+2q)
BD?= CD*+ BC?=a+ a®=2 &°
BD=av2

AB_ @ _ 1 _ V2 B .
Cose—E i A e mO-BD A SO 6—4

Cos(>-g)=sin ¢
- T
sm(;-(p): COS ¢

Usp=—J, Uep=— L and ugp = —cos 61 —sinfj
6T o T .om 2
=— S0 cos—=sin—=—

4 4 4 2

N7 \E-

Upp = =5 L=7]
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= k(—Zq)(—q)< V2. V2 9> q? <_
2a?

e Electric Field on point O :

Eo = Epo + Eco + Eq0 + Epo

- k( B)? Uso, Eco = kﬁuco v Eao = kﬁuflo Epg = k(mf)z Upo

and ga= +q, gs= - 2q, gc= +2q et gp=-q

A0? = (9)2 + (ﬁ)z = “7250 A0?2 =B0?=C0?2=Dp0*=%

2 2 B
AE
(BO=av2/2 So BO*=a’/2) Ata) 477 g
Py -> . > V2 50 2 S ﬁ4 —>‘9 u%
uBOZ—COSHL—Sln9]=—7L—7] / R
—L a
—_— . - > 2 5 \/E_) uD) IiCO
Uao = Sinat=cosaj==3"1=5J D(-q) C(+2q)
. 2. 2.
Ucp = —Sinal+cosa j=——1+—]
2 2
Upog = COS 9?+51n9f—£* £]_’ (Wlthe—a——So COS—_SLn—zg)

— —2 V2, V2 — 2 V2 . 2
EBOZ"%(‘?*?? =—q<——?+ )

o= kaip(3 1= 31). Foo = k(3 1+ 3)

so 5= 2 2[(-2(- ) +2(- Y+ 2-D)rs (2(-2) 42228

2
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ﬁEO—Z\/_ iz

e Potentiel on point O
Vo=Vi+ Ve +Vo+V —kq—A+kq—B+k£+qu
o= AT BT TC D OB ' ~0C "~0D

(+q) (= Zq) (2q) (—q)
vz oz Pz vz

=V, =k

=>V0=0

v

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,]




