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The electrostatic force
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1. Two small charged balls have charges of q and nq where q=10 pC. If they are 30 cm apart and
the force between them is 80 N. the value of n is:
(a) 15 (b) 12 | () 6 (d) 8 (e) 3
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Ex2: A point charge of 3x10° C is 12 cm distant from a second point

charge of -15x10° C. Calculate the magnitude of the force on each charge:

(a) 2.8 N (b) 8.2 N () 4 N (d) 8 N (€) 35N
Solutio
Q, = 3x10°C
r=12cm = 0.12m |4l Fssa leia A F 558 s &Y e s J< Ji%
Q, = -15x10°C rend g ol 8 L] ASlaa g lazall S L]
r2
-6 -6
9 x 10° 3x10 ><1.£2><10 _o28N
(0.12)
Canls
9, = -1.5x10°¢ q.=3x10%¢c
) QL L (+)

attractive force

3. An unknown charge is located 4 cm away from another charge Q, produces a force four times greater than
that produced if it is located 5 cm from an 8-pC charge. The charge Q is:

(3) 4 uC (b) 15.4 puC (c) 5.1 uC (d) 20.5 pC (e) 3.56
pC
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Ex4: Two charges positioned on (x,y) plane as g, at the origin and

g, at coordinates in meter (4, 5). g, = 3.2x10™ C and q, = 1.6x10™° C
, the magnitude of the force on q is:

(a) 1.5 x 10 N (b) 0.44 x 10 N

(c) 1.125 x 10*° N (d) 0.77x10*° N (e) 10x10% N

2 F =9x10° W
& r
¥ |5 _ o 3.2x10719%1.6x1071
Qul-” =9 x10 ;
12 (6.4)
=28x 10®N
q= 32x10%c |  TUTTTTTTTTTTs
g, = 16x10%C a5
2
F = 77 . &
(+)o !
4
Al s g
F
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Ex5: Two equal charges repel each other with force of 22.5 N when separated

by 5 cm. The magnitude of each charge is:
(@) 11 uC (b) 2.5 uC (c) 4 uC (d) 0.25 uC

J: :qZ:q:?? F:9X109|q1!’|2q2|
- =22l qux G2 = q x q = q°
r =5cm= 0.05m o q°
F= 9x10 —
.
q2
225 = 9x10° 5
(0.05)
» _ 22.5x(0,05)°

= 6.25 x 10 C?

9 x 10°

g = /625x10%% = 25x10° C

Agliie lindll (s il s g8l o Cus
.= 25 puc = 25 puc
or
.= -25 puc Jo= -25 puc
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Ex6: If the magnitude of the electrostatic force between two protons,

Separated by r mis equal to the weight of a proton at the earth's surface,

then the distance r between two protons is:

(a) 11.87 cm (b) 15cm (c) 10 cm (d) 30 cm
o Solutio °

m = 167 x 107" kg F =K qlgz
g =16x10" C .
roo=7? mg = K qlrgz
F =W=mg

r = ka, g,

mg

.= 9x10° x (1.6 x 107%9)?
1.67 x107%" x 9.8

0.1187 m
11.87 cm

7" Two 1-g spheres are charged equally and placed 2 cm apart. When release, they begin to accelerate at 144
m/s% The magnitude of the charge on each sphere is:

(@) 1pC (b) 2 uC (c)93.3nC (d) 100 nC (e) 80 nC
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Ex8: Three charges g; =5 nC at a point (0, 0), g, =-9 nC at a point (4, 0)

and gz = 3 nC at a point (8, 0) lie on x-axis where the position are given in
cm. The net force acting on g is:

(a) (1.01x10* N)i (b) (-1.01x10* N)i (c) (3.1x10™° N)i (d) (-3.1x10” N)i

ql Fl q2 F3 q3
L 4 < L 4 > @

G =5x10°C tooes - il
q = _0Ox 10-9 C <+—4 cm—r»<+—4 cm—>
, = —
_ 9 1011192 |
gs = 3x10° C I:12—9><10%
Mo =4 cm :9X1095X10_9X9X10_9
= 0.04 m (0.04)?
s = 4 cm = 253 x 10" N (0, = 180)
= 0.04 Fps = 9 x 10° |Q2r|2|Q3|
_ 9 x10° 9%x107 x3x107°
(0.04)*
= 153 x 10* N (0, = 180)

O by 5 linSlaia o)l gl of Jaadu
Fot=Fpp — Fps = 253 x 10™* — 153 x 10 = 1.01 x 10*N
(0; = 180) bl i gl Fy olail &
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Ex9: Three charges are located as in the shown figure. Ifa=3cm, g, =2 uC

and g, = gz = 8 uC. What is the magnitude of the electric force on charge q,?

(a) 0.121 N (b) 0.011 N 0,
(c) 0.013 N (d) 0.0205 N /L\
Q: A 3 Q:
Q, = 2x10° C cilinill g g (g Lidiud * s
18
Q; = 8x10° C | pu b LS5 sl oladl a0 8 Jos\e R,
— 1 -6 6cm
Q3 =8x10" C F,, = K|Q1||2CI2| \
rh, = a+a=6m r Fis
2x107° x8x107°
= 2 52 = 9 x 10°
M3 a +a (6)2
= V18 =4x 10° N 6 = 0)
_ 1921193
Ji8 , Fi; = K r—2
-6 -6
3 :9X1092X10 X82><10
(v18)
=8 x 107 N (6 = 315)
Fx =F;pc0s0+ Fi3cos315 = 0.00966 N

Tn
<
|

= F12 sin0 + F13 sin 315 = —0.00566 N

F = JFF+F =00112 N
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Ex10: A 2 uC charge is placed at the origin. An identical charge is placed at 2 m from

origin on the x-axis and a third identical charge is place at 2 m from the origin on y-axis.

The magnitude of the force on the charge at the origin is:
(a) 9x105 N (b) 2.3x10-2 N (c) 1.3x10-2N  (d) 1.8x10-3 N

+ 003
o—— o
2m
F. d1 — 92
= +
0= 0, = g3=2x10° C o '
_ = 9 Fio = Fis =5—— 22951370)
2 = 3 = =M gy 2X10° x2x10°°
(2)°
=9 x 10° N (6 = 270)

40 gludie Clilonall ¢ Ay sbadia colindll Y 4 sludia (5 58l
Fx =F1,c05180+ Fi3c08270 = =9 x 107 N
F, = Fi,5in180+ Fi3sin270 = -9 x 10° N

F = (FF+F =00127 N =13 x 10° N

A8l (e Jalast () 92 Alanall alay) (S Glidalatia i g s 8 148 ala

|1- Asshownin Fig. 1, the resultant force on Q; will have a direction, with +x-axis, of:

(2) 150.6° (b) 90° (c) 119.4° (d)57.4° (6) 35.0°

Qi=5nC
Y=4cm
Q;=-5nC

Qs=-2nC

X=3cm
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Ex12: Consider two charges gq; = 8 nC at a distance 8 cm on the +ve x-axis and
charge g, = 6 nC at a distance 6 m on the —ve y-axis from origin. At the
point (0, 0) a small body of mass m = 3 g with charge g, = 4 nC is placed.
The small body will move with the acceleration of magnitude:

(a) 3 m/s’ (b) 2.5 m/s? (c) 0.025 ms? (d) 4.5 m/s?
o Solutio °
Fo2 (6=90)
g = 8x10° C 0 0
9 Fo1 < o —
q2 =6x10" C (6 = 180) + 8 cm +
6cm
Qo = 4x10° C rol
-9 9
e = 8cm= 0.08 m Fo, = 9x10° 8x1077 x 42>< 10
(0.08)

rpp, = 6¢cm= 0.06 m

=45 x 10° N (6 = 180)
m =3g = 0003k 6x107° x 4x107°
Foo = 0 x 109 >
(0.06)
=6 x 10° N (6 = 90)

(s & 923) 18 dalali a5 4 Jath (i g8 Al B A0 gala
Frt= R +F =75 x 10° N
KN F=ma (Il s osd)
75x%x107°

:a:i: —— = 0025 m
m 3x10
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20¢ *-2q
Ex-13:1fq=0.1 uC,
then the electro static force
on charge 2q is: 5 cm
Je ¢ —(

@0.176 N (b)0.170 N (¢)0.196 N  (d) 0.100 N

Solutio
g =®x10'C (6=00) 4714
29 =2x10" C h=20, , Scm g,= 2
F12 (9:0) -
5\/5 = 00707 m 5cm (921;15 5+2cm

ds=9d 0z =—q
-7 -7
F, = 9x10° 2210 X 2;( 10 _ 0144 N © = 0)
(0.05)
-7 -7
Fio = 9x10° 2210 Xlleo = 0.036 N 6 = 315)
(0.0707)
-7 -7
Fr = 9x 100 2720 X100 44575 0 = 90)

(0.05)?
F, = F;,cos0+ Fi3c0s315+F4;cos90 = 0.1695 N
I:y — F12 sin0 + F13 sin 315 + F14 sin90 = 0.0465 N

F = JFF+F =0176 N

1001004u.com sl o guaally ) al 130 Sanldia iy g agy ausn} 13



00966502047005 B2 b s— Zewail —

1OV ) puda ga a9 Cpiand Al o ddad o) 39 (3
st 3l e Lgale Gl yiall ()L g8 il 1) (i ) Al e dan a) (& pai W) () 0
‘_;.\ LS u‘)f)“ 4_\9 Q_IJ;J Lgﬂ\ caA)A” JSA.E} uLLuSL’_LAj uu.i‘jt.uia

S Lgia X 2my e s VI a5 Lagin g 00585 (- ¢ =) b (4 ¢ ) g sill sl Lagd g ey liisl) cilS 1Y) ()

NACR _ 19, J: Os op;
X

r—x X r-x

& N

r
*hkhkkkhkkhkkhkkhkkkhkkkhkkhkkhkhkhkhkhkhkkhkkhkkhkhkhkhkhkhkkhkhkkhkkhkikhkkkhkhkkhkkhkkhkhkkkhkhkkikkikkikiikikikikk
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Ex14: In the shown figure g, =1 uC, gs = 2 uC. If the net force on q, is zero,
the charge g is:
(@) 23 uC (b) 18 uC S
(c) 3.6 uC (d) -4 uC 0.6m 02m .

Solutio

Os ¢ Oy om4iyie gy
("‘) aJL»Z}“u&S.\Lq@J) ds > q: .-

N VA [P . la;] _ 19,]

0.6 0.2 ; 36 0.0

2%x10°% x 0.36 5
= = 18 x 10° C =18 ucC
| 01 | 0.04 o]} u
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Ex15: If g; =5 uC is placed at 0.2 m from ¢, = -3 uC. Where is gz placed such that the
net force on it is zero?

(@) 30 cm (b) 67.8 cm (c) 70.2 cm (d)5cm

Solutio

Op JEYI dagll cld Lanill Aali s Lagas YA g Ol (= ¢ +) dakise clliadl) -

% R G
. r=20.2 X
Gl Lyie (A 0 e ssbad (g e sl O G
V19 Y 05|
r+ X X
J5x10° [/ 3x10°°
0.2 + X X

2.24 x107° 1.73x 1073
0.2 + X X

224 x = 0.346 + 1.73 X
224 x — 1.73x = 0.346
0.51x = 0.346

@ = 0.678m = 67.8 cm

0.51
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16- An electron and a proton are separated by a distance of 5 cm. If the net force on a particle located at the
midway is zero, the charge of the particle is:

(a)-1pC (b) zero (c) 1puC (d) 2 pC (e)-2pC

|7- Eight equal charges (Q=8 nC) are arranged equidistance on circumstances of circle its radius is

50 cm. The magnitude of the electrostatic force on a SpC charge, located at the center of the
circle. 1s:

(a) 2.7x10°N (b)5.4x10° N (c) 1.35x10°N (d) 6.75x10°N  (e) Zero
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Ex18: Two identical conducting spheres have 5 uC and -3 uC are separated
by 50 cm. If the spheres are connected by a thin conducting wire, the
electrostatic force between the spheres after connecting them is:

(@) 18 mN (b) 36 mN (c) 21 mN (d)2.5mN
—— Solutio o
r=05m
. F = K ‘quZqZ‘
g, =5x10" C r
9, = -3x10° C a5l 2y LG iy gail] oy
d; q_q1+q2 = Ox 09—(1><10 )
! 2 (0.5)2
_ (5-3)x10°° = 0036 N = 36 mN
2
= 1x10° C
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