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A helium atom consists of (two protons, two neutrons, and two Tea (A (o) (s Sl g (g s s (U g5 50) (e sl B3 (ST

electrons). Which of the following is true for a charge of helium fle = 1.6 X 10712 €) Al ¥ Adald) AN  galed) 53 Liadd Apuuilly

atom in terms of elementary charge (e = 1.6 x 10719 €)? ,,;—f:

4—

C O A
D 2e B

de

6e

Which of the following could be the charge of a body (in

2

3 (e 23e 4a & 3l ans diad 068 o) oSay N e
coulombs) from which a number of electrons have been ?’& il 5 sy
removed? e

+3e

—1.6 x 107 1%

D V4 B

(@)

+1.6 x 10~ 1%

Which of the following substances does germanium belong | ?(3%(;3) o saa ) ety ALY ) gall e 51
to (3Ge)? o &
Semiconductors S aa gall slul C Condiictors o 5l A
Superconductors Axlal) Cla gall D Insulators o)l B

Which of the following statements is true about electrical ﬁ
conduction? perrs

¢ b e Jua gl e dagaua 4000 i jlall (gl

(gl LAl ALy ) cdlua ga i 1A e A
Metals are poor conductors of electric current
Axidie Al S daglia Ll ) gad) B
Insulators have low electrical resistance
Jaa duaddie 5 ) o cila  die Jaa Aadiie Jua gil) AR Sl gall Al S A glial) () oS5 C
The electrical resistance of superconductors is very low at very low temperatures
D

o gl AR 31 gall (e 2 gaila g G sSiluadl yny
Silicon and germanium are superconducting materials
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8

electroscope shown in the figure below, when the
paddle is moved away from the electroscope?

el Calasll & jadiall Jua gall Gl el g Adadd Eaay 13l
_ ALl () dlag) dis colia) JSAN 8 praa sl
2

& adall Jua gall Gal il KRR & adall Jua gall il il FEEAT
Deflection The charge Deflection The charge
3l Yslaie Ao C 92 LS au Wl e A
Increases Remains neutral It stays as it is Becomes negatively
Ja Lse o D Byl dzg Y Yolae (o B
Decreases Becomes positively No deflection Remains neutral

oF
6 gL

et ¥ _“t
@R

What is the magnitude of the electrostatic force between two

charges (q; = 2.5 uC), (g, = —5.0 uC) the distance
between each other ( 2 cm)?

4

3(q1 = 2.5 pC) Ofind Gn A ghaal) AuSilina g <)) 5 481 ldha La
(2 em) Lagin Aldll (g = —5.0 pC)

4—

56x 1072 N

28 x 102N

C

28x 1072 N

56N

D

7

SR

The Coulomb constant is given by k = ﬁ;‘; where (g;) is

the electrical permittivity constant of the vacuum.
Which is the following unit of measurement (g,) , the
electrical permittivity constant of a vacuum in the
international system of units (SI)?

A

f

A8l p o158 il any

&1l &S Aalendl Sl (£) Sun k= —
4mey
A gal) Alaall d &1 il Al e dalandl Sl (g4) Qukal B3y il g
5] calas Gl

N1 m2 c?

(@)

JAN

N1 m? c?

O

3|_ :
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5
R 8 i
In Frame 1, two identical conducting spheres, A and B, carry GilaaS Gaad (B g A cGllilaia (lilia ga (6 S <1 LY A
equal amounts of excess charge that have the same sign. 3 B oS e As SN i d Lagdy Adluall disdll (e dlilaia
The spheres are separated by a distance d; and sphere A r“‘% Alilaa - 2 LY 0 € 4B B8N F s jlaie ASlin g 56
exerts an electrostatic force on sphere B that has a 4o aid lgaa Jalatl oy - Agdad) A Aigadia 528 9B A (AU
magnitude F. A third sphere C, which is handled only by an 2 Y A BSI aa Vgl €8S el e canal Adand 5
insulating rod, is introduced in Frame 2. Sphere C is identical 4 By Bl ) a5 503 ) A B S SN pa ad
to A and B except that it is initially uncharged. Sphere Cis A B Ao A S SN gy i Al Al g 4l 5681 1o L
touched first to sphere A, in Frame 2, then to sphere B, in ¢4 y)

Frame 3, and is finally removed in Frame 4. '
What is the magnitude of the electrostatic force that ,w’f
sphere A exerts on the sphere B in frame 4?

1 2

N
Q
3
S
(@)

-
>

T
00| Wl
-
v o)
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q1=—-2.0uCand q; = 5.0 uC . If you know that
air surrounds the two charges. |
What is the magnitude and direction of the vz
electrostatic force acting on the charge q;?

The figure below shows two-point charges. ¢y =5.0UC 5q1 = —2.0 pC ks Jliss slial JSil) el

Ol s o 5l O Cale 1Y)
€ g Al 85 55 pall 4S5 4SIl B g8l alail g fdia La

|
b o N - W —
| 2

! -‘.

¥ (103 m)

-4.0 -3.0 -2.0 ~10 E]D 1.0 210 30
ul

x (%102 m)
4.0x1072N,53.1° 3.6 x10"1 N,—53.1°
C A
(4.0 x 1071 N ,~53.1°) D (3.6 x 101 N ,53.1°) B

e i 10

Two balls have the same mass (0.1 kg), and the same
charge. They hang from the ceiling on strings of identical
length (1.2 m), as shown in the figure. The angle of the

Oe Ohlat Aiatll 8 Gllilaia o0, 1 kg) Legia JS ALS (5 S
ey JSEIL i ge 52 LS (1,2 1) Legd sl (pplaiy Caau)
sl ) 5 sl aa (25°) 45l 3 gLl

strings with respect to the vertical is (25°). yyﬁ O Sl (e JS il la
What is the charge on each ball? P
M
."|
MR
ofl - =2
i }‘.',- P
| 4
.|“. »
| i=z4wm

1.5x1075C,-1.5%x 107°C

(@)

7.1%x1078C,—-7.1 x 1075C A

7:1:361075€ , 7.1% 1075¢ D

1.5 % 107°€,1.5 ¥'107°€

o e
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The charge (g,) is negative fixed at the origin at
(x = 0) and the charge (g;) is negative fixed at the
location (x = 1ecm ), if |q,| = 4]q.]

Which of the following is true regarding an electron
we placed at the position (x = 0.33 cm) ?

=

4

L

A () Rl (x = 0) 2 Joa¥) At L 03e Al () Tin
111 = 4lq,] 813 «(x = Tem) gdsdl 2ie 21t
o gall s slinaa g (9 58| (o gt pnva A )

(x=0.33cm)

Dbl olatly & jludy (5 SSIV) & %y
The electron moves with acceleration towards the left

el elatly g iy 5 SIVI & pay
The electron is moving with acceleration
towards the right

A

Opaall ol A505 dlie o ()55 o iy 5 AT s Y
The electron does not move with acceleration, its speed
is constant and towards the right

4ilSe B Wl Ay o5 SV & et Y
The electron does not move, it remains fixed in
place

ElpTE

The charge (g,) is negative fixed at the origin at
(x = 0) and the charge (g,) is negative fixed at the
location (x = 1cm ), if |q,| = 4]q,]

Which of the following is true regarding an electron
we placed at the position (x =0.33 cm) ?

!

=

i

A () failiy(x = 0) sie ol Adnis B 430 bt () L
1q2] = 4lgy| <88 1) (x = 1om) sl 2ie e
e gall e plinuda g ¢y 550 (a guads s (MU gl

f(x=0.33cm)

el b‘la:i‘l.)&j‘.uﬂg O S & el
The electron moves with acceleration towards the left

Ol oladly g jladiy ()5 SV A ey
The electron is moving with acceleration
towards the right

A

Oaall ol s A00 e o (555 o iy 5 AT i Y
The electron does not move with acceleration, its speed
is constant and towards the right

4ilSe (B W Ay o5 SV & an Y
The electron does not move, it remains fixed in
place

(OF:

13

Which of the following is true regarding the resultant
electrostatic forces acting on the electron in the figure
below? Where |g,| = |q.|

ol
QJM‘ qésj}ﬂu w&a‘gﬁi s sadl M@wé.cwg.‘m s
|9p| = 1qe] Cus Sl Jsa 4

&

L]

Fpet = —Zkﬁcosﬂ X

q
Foor = —kr—zcose x

qZ
Frpet = Zkzsin 0x

(o)
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[ e

SEaE
14 e

o

-_=. J’——‘v—"f_éf" ;125&:"" (:‘5'5""1]
q 2uC (0,3m)
q; 2uC | (=3m,3m) |
qs 2uc (=3m,0) |

4y(m)

L
>

[ x(m)

2oy P Lt b Lk ilind 6 sl ga g p ) slanal) Jaall c;bie

9(g2) i B 5 isall Ailing g Sl 5 58 Aluasa slaily )aia La
The adjacent table shows the values and positions of
three-point charges in two-dimensional space. r’{i

What is the magnitude and direction of the net
electrostatic forces acting on the charge (q;)?

T T e R T TP P T T
L T T R T TR

T e T T R T TP TR

e T T T T T R

e R T R T T

T e T T R T E R T T

T e R T TP P T T

T T e e T T T )

D e e T TP T PR TP

Teacher: Omar Alkhatib \ 050 38 333 27

7|;L's.lu=|

(12 Advanced) Exercises in Electric charge and
applications of Coulomb'’s law



/ 8 | Aade

(12 Advanced) Exercises in Electric charge and 5
applications of Coulomb's law o »

—wjao)l poleill ol oMl & unugo
EMIRATES SCHOOLSESTABLISHMENT

wie 15

A bead with a charge of q; = —3nC is fixed in place on ,J,f pieay i il e WgilSa A4l gy = —3nC Lelinds ) A
the end of a wire making an angle of (8) with the Z Lgiad 4005 83,3 (3130 | Y (5 gl e (@) W laia ) )
horizontal plane. A second bead with charge g, = —5nC (8) g3l e e ASial 3 My = 3 g WiliSy g, = —5nC
and mass m, = 3 g slides without friction. What is the 558 0 d = 3.028 mm Aua o m, 55,40 Waie (55 A
angle (8)at which the bead m, balances at a distance Sl 1y (R 5 isall duda V) dllad) 568 LAl cas A3
d = 3.028 mm from the fixed bead under the influence OB (g adall 5 68 Jaal £055 A0 G Al g <))
of the gravitational force acting on m, and the [

electrostatic force between the two beads? *”f

Neglect the force of attraction between the two masses ‘

T T e T T P P T

T T P R T T )

L T T PR T T P TR T

FlaTEE
73

e

(12 Advanced) Exercises in Electric charge and
applications of Coulomb’s law

Teacher: Omar Alkhatib \ 050 38 333 27



(12 Advanced) Exercises in Electric charge and
applications of Coulomb's law

w0l puleill Lol & wuwgo
EMIRATES SCHOOLSESTABLISHMENT

16

QI;L\.I..A

In the adjacent figure, if the net electrostatic force on | 8 3_sfiall LSiilin 5 <1 (g oill Aiana ClS 1) ¢ glaall JL2 3
charge Qyis zero. If Qg = +1nC . .Qp = +1nC S | jia @ 4l
Qy Al g iy jlaie (Jadl 45y Hla L) 2a
Determine (showing the solution method) the
magnitude and type of Q 4.

.
-1.00 nC

-1.00 nC @ {+2a,-2a)

T e ey

T T T TR T T T P )

T e T T e P T P T

T e T TR T T T Y

T T T T T F T T T

D T T T )

T T T T T P P P Ty
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(O =g

Two small beads having positive charges 34 and g are Gk e gy 3 O se (sl GBest (G phea () A Dl o
fixed at the opposite ends of a horizontal, insulating LSy = o Al ) Jaal) Adai (e Siay ol Jle
rod, extending from the origin to the point x = /. As oo YV (B8 a & gadia A 8 a8 5 (JSA) (b a5
shown in the figure, a third small, charged bead is free Pl m},sj"“'_ O Llaga p) 28 ol
to slide on the rod. At what position is the third bead .-* et Sa gt GeSidhdtads
in equilibrium? Can it be in stable equilibrium? I

1-?%(; +q

e T T R T T T T

T T T T P TR P T P T T )

T T )

T e e TR T T T Y

T T T T T P P R T P P TP

T T T R R T T )

To andenstand physics, it takes some madness.
Teacker Of Dhysies: Oman lbhatit
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