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MULTIPLE CHOICE QUESTIONS (One mark €3

ye O,
Vet charge WU
i A ¢ harge O, exerts 20 N force on anotl

L
ce exerted on Q, by Q,’?

if the distance between the chargeg b

. . e
doubled what i« the nmg;nvhnlr‘ of the fe

(@) 10N () 5N
(c) 20 \ @) 25N " charge. What is the magnitude ,

2 A -6 1 charse is Tocated 0.20 m to the jeft of a +4 11(7( arge. . nd
dire fu:!'v of !h; electrostatic force on the pns‘iiive charge !
(@) 54N to the right EZ; ‘Zz Z tz t:z Eg

3 :\ ;~ 4::‘::1th:?§hf harges Q and 2Q are separated by distance. r. If thfefchafge Qtsxpe}‘rlences a
force of magnitude | o separation is r, what is the magnitude of force on the charge 20
when the separation is 2r?
(@) F/2 (b) F
() 2F (d) F/4

Twao identical conducting spheres carry charges of +5 uC and -1 uC respectively.. The centres‘of
the spheres are initially separated by a distance r. Then two spheres are placed. in contact.wuh
each other and then separated and returned to their original separation. The ratio of magnitude
of the force on either charge before and after touching of each other.

(@) 9/5 (b) 4/9

(c) 5/4 (d) 4/5

Electrostatic Force between two charges placed in vacuum is F. If the charges are placed at the
same distance in a medium of dielectric constant K, the force between them will be

(a) F . (b) F/K
(c) KF (d) K2F
6. Three equal charges g are placed at the corners of an equilateral triangle of side a. A charge Q
is placed such that its distance from each charge is r. The force experienced by Q will be
(a) i (b) _Q
4meqr? dmeg (r +a)2
qQ
©) fmegr—ap (d) zero
4

Two charges are placed at a certain distance a
between them, the electrostatic force between th
(a) decrease

Part in"air. When a metallic sheet is placed
em will

(b) increase
(c) remain unchanged (d) none.,

8. A charge havin‘% magnitude Q is divided into two parts g and (Q - q) whicH are held at certain
distance apart. The force of Repulsion between two parts will be max’imum if the ratio ¢/Q is
(a) () 3 :

y 1
(c) @ 5
9. Two equal point charges of 1 uC each are located at poj .S
What is the magnitude of ele;trostatic force points (i + j -

A Ll

A A A A
k) m and (27 + 37+ k) m.

between them ?
(a) 10°N (b) 106N
(C) 10°N (d) 1012y
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ELECTRIC CHARGES AND FIELDS

10.

11.

13.

14.

15.

16.

17.

18.

1.31

Three equal point charges g are placed at the corners of an equilateral triangle. Another charge
Q is placed at the centroid of the triangle. The system of charges will be in equilibrium if Q
equals

. ”
(a) /3 (b) -q/v3
1 q

Two charges g, and g, separated by some distance in air exert Force F on each other. But if
another charge ¢, is brought near g, then the force between ¢, and q, will be

(@) F (b) greater than F
(¢) smaller than F (d) may be greater or smaller than F

Two charges of =10 uC and 20 uC are separated by distance 20 cm. The ratio of the forces acting
on them will be

(@) 1:2 (b) 2:1
(c) 1:4 (d) 1:1.

Three equal charges 3 uC each are placed at the three corners of an equilateral triangle of side 3
cm each. The force exerted on any charge due to the other two charges is

(a) 30V3 N (b) 90V3 N
(c) 60V3 N (d) 50V3 N

A charged oil drop of m and charge q is suspended in air above another charge Q at rest. The
distance between the two charges is

o _
(ﬂ) 4315801118 (b) ‘23-5501718
(©) J&— ) \[_91_

nEymMg 3megmg

Four point charges Q, g, Q and g4 are kept respectively at the vertices A, B, C and D of a square
of side [. If the net force on q is zero then Q is equal to

9 b:q_
(a)z‘/_2 ()\/5
() —= d) L

2V2 V2

Two point charges placed at a certain distance r in air exert a force F on each other. The
distance r at which these charges will exert the same force is a medium of dielectric constant K
is given by

(a) r (b) r/K

() r/IVK (d) none

Infinite number of identical charges 5 uC each are placed along X axis at x = 0,1m,2m,4m,8
m, 16 m and so on. The net force on the charge at x = 0 due to other charges is

(@) 0.3N (b) 3N

(c) 0.03N (d) 30 N

Two point charges +8 uC and -10 uC are placed at 10 cmr in air. A dielectric slab of thickness 5

cm is placed between them. If the dielectric constant of the slab is 9 then the force of attraction
between the charges is

(@) 10N (b) 18N
(c) 8N (d) 10V3N
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ELECTRIC CHARGES AND FIELDS 1.49

Practice Questions

MULTIPLE CHOICE QUESTIONS (One mark each)

Choose the correct answer out of the four probables given at the end of each bit.

-

1. If 11 and r~ are puutmn vectors of g, and ¢, respectively the F; is given as

@) Zl‘?z (_1.1—_’,2) ) 7192 (11‘_7:2)
Teo | ry— 1pl2 dney | 71— 1,13

7192 (—’71 - 7“2)‘
dneq | (11~ 72)
The principle of sﬁ’perposition cf Coulomb’s forces leads to the concept that
(a) The individual ?forces are affected due to the presence of other charges.

(b) The individual forces are unaffected due to the presence of other charges.

(c) The individual forces are sometimes affected and sometimes not affected due to the presence
of other charges.

(d) None of the ab_éve

() (d) None of the above

ro

3. A regular polygon has 20 sides. Equal charges each Q are placed at 19 vertices of the polygon
gular polyg q g P polyg

and charge q is placed at the centre of polygon. If the distance of each vertex from the centre is
a, the net force onyg is

20Qq J Qg
(a) 4ye a2 i () 45te a2
(c) ﬁ)&q} (d) Zero

An infinite number of charges each of magnitude Q are placed along X axis at x =1, 2 m, 4 m,
8 m, 16 m and so on, but the consecutive charges are of opposite sign starting with +Q at x = 1
m. A point charge 4, is at origin which will experience a force of magnitude

oy Q0 . Q4o
(@) 4meg (®) Sreg

Qo Qg
© 3neg (@) 2meg

- Charges of +5 uC, +10 uC, +10 uC are placed in air at the corners A, B and C of equilateral
triangle ABC having each side equal to 5 cm. The resultant force on charge at point A is

(a) 100 N (b) 200 N
(c) 180N (d) 150 N
6. Three charges —g,, +4, and —j; are placed as shown. The x component a4 gy
of the force on —¢, is proportional to
92 . 92 \

(a) b2 a2 2 sin (%) 12— a2 2 cos 0 A
«—b—»

(c) b2+ 2sinf) (d) b2+ 2cosﬁ \'__q‘ T x_
Fig. 1.49

B NNC\A/ D
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Practice Questions

MULTIPLE CHOICE QUESTIONS (Fach question is of | mark)

1 \‘l H!fl”?h””it\ Field 1S expre ed in
(@) NC (hy N/C
Nm
(c) N/m (d) ¢
\ A cube of stde 1 has o harge g at each of its vertices, The electric field at the centre of the « ube
H'l“l :“l'
1 ¢ q
a) —— .,J".; py ——L—
o 4me, L (b) dme, (21.2)
8o
— d) Zero
\ 41‘7[!"(\1(' ( )

The magnitude of Tlectric Field Intensity (E) such that an electron

- " i i
é'{';‘("‘.f{?"-..: ¢ CIOCUTig

al force equal to its weight (Mg) is equal to

(@) mge (b) %‘g

(c) 2mge (d) &;—13




?j

10.

11

12.

UL T &8488WaAWAR <506 (18 081~
TEAT bOU ‘\Il_

conductor is
(@) 90°
(c) 30°

A point charge produces

(@) 2x1012C
(d) 6x1010C

(c) 8x1011C . . ‘
An electron moves with velocity ;al(‘mg Y axis. An electric Field Eacts on it 1n X direction. The

(b) 0
(d) 45°
1n electric field of 2NC-! at a distance 60 cm from it. The charge is

(b) 3x10°1C

force on the electron will be
(a) +ve direction of Z axis
(c) +ve direction of X axis (d) -ve direction of X axis.

A point charge is placed on the X axis at x = 20 cm. If the electric field at the point x =50 cm is

(b) -ve direction of Z axis

16 x 107° :;, then the electric field at x = 80 cm is
\% \%4
(@) 16 x 10‘3m (b) 4x lO‘am

(c) 32x103— (d) 64 x103—

A charge of Q has displacement (3/1\’ - 4?) m under uniform electric field _E.= (3’15 -4 }) N/C.
Work done by the electric field is

(@) 25Q (b) -25Q

(c) 50Q (d) -50Q

An oil drop of charge 2e falls freely with a terminal speed. The mass oil drop so that it can

move upward with same terminal speed if an electric field of 2 x 103£ is applied is

(a) 1.6 x1012kg (b) 9.1x102kg
(c) 3.2x1012kg ' (d) 6.4x10"12kg

Find —3—: in the figure shown @A@
(@) 1:2 () 2:1 4!!!!!!!>

() 1:3 @ 3:1 Fig. 1.101

f@ point charge +Q is placed at the centre of thick insulated metallic spherical shell which has
internal and external radii r; and r,. The electric field at a distance d (7, < d < r,) from the centre

is

(a) 4megry? (b) 4n3,r2
Q

() 4me,d? (d) Zero.

A
point of position vector (91 — 6]) m is

v
(a) 5000 () 6000%
1%
(c) 4500 - @) 3600 Y.
m
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LECTRIC CHARGES AND FIELDS

f

1.73
13. If the work done in moving a (;h.lr;',v of 0.2 Ihmu;!,h a dist
angle of 60° with X axis is 4], then the v
(a) 20N/C (b) 20 N/C
(¢) I0N/C (d) <10N/C

14. Identical charges of magnitude Q are placed at (n

ance of 2m along a line making
alue of E (along X axis) is

1) corners of a regular polygon of n sides.

Each corner of the polygon is at a distance r from the centre. Then the net electric field at the
centre is

(a) Zero (b) (Erg)
(c) ("—1)1% (d) (;_?_1)%%

Two charges +5 uC and -5 uC are separated by a distance 2 m from each other. The electric
field at the mid point of the line joining them is

(a) zero (b) 45000 NC-1
(c) 90000 NC-1 (d) 30000 NC-1

or N
16. An electrostatic Field E = 20 ol is directed along +ve X axis. A point charge of 5 uC is taken

from (2, 0, 0) to (3, 0, 2) and then to (0, 0, 0). The work done by the electrostatic force is

(a) 20 x 10%4] (b) 4x10%

(c) 2x10%] (d) -104]

17. Which of the following is not electrostatic Field ?
e — /
(@) — (b) g
e \

() ‘7 l\ (d)

18. The field pattern is shown due to two point charges 1 and 2.

The point where the net electric field is zero (null point) is at a

distance x whose value is

a

(a) 04144 (b) 7

(c) 2.414a ) 1.4144 Fig. 1.102
19. Electrostatic lines of force

(a) can be closed (b) never intersect

(c) start from —ve charge (d) can be circular
20. The electric field inside a uniformly charged spherical shell is

(a) zero (b) finite

(¢) undefined (d) depends on charge on shell

- T owors B
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