_ ®  Induction: If a charged body is brought near a
ELE CT Ro STAT I cs neutral body, the charged body will attract oppo-
Introduction: site charge and repel similar charge present in the
Charge: neutral body. Opposite charge is induced at the
®  Study of characterstics of electri charges at rest is near end and similar charge at the farther end. In-
known as electrostatics. ducing body neither gains nor loses charge. In-
®  Chargeis fundamental property of matter and never duction always preceeds attraction.
found free. Surface Charge Density:
®  Theexcess or deficiency of electrons inabody || ®  Theratio of charge on a body to its surface area is
gives the concept of charge. There are two types known as surface charge density. Itis denoted by o .
of charges namely positive and negative charges. a . ,
The excess of electrons on a body is known as o= 4 Cm
® I%Ziasggcci};flzzi/eéf electrons on a body is known as ° o i-S inversely proportional to the square of the
-~ radius of curventure of the surface.
o %)Slgve charge. . . _ ®  Therefore charges accmulate at the pointed ends,
a body gets positive charge, its mass slightly edges and corners of the surface.
decrease.s. ) ) ) . Coulomb’s Inverse square low.
®  [fabodyis given negative charge, its mass slightly
Increases. ° F = _ L 949>
®  Charge is quantised. The minimum charge pos- 4z €€, d’
sibleis].6x107"C - The charge on any body is €, - permttivity of free space or vacuum or air.
an integral mu.ltip. le of.the minimum charge or elec- €, - Relative permittivity or dielectric constant of
tron charge, i.c if ¢ s the charge then g =£ne the medium in which the charges are situated.
where » is an integer. ,
®  Charge is conserved. It can neither be created nor || o €,=8.857x107 c ~or
destroyed. It can only be transformed from one Nm
object to other.
Properties of Charges: M’ L - 9x10° Nm® / C?
; . metre 41 €,
{ Like charges repel each other and unlike charges ) o ) o
attract each other. ] The relatlv'e permittivity 1sth§ rgltlo of permittivity
®  Charge always resides on the outer surface of a of the medium to the permittivity of the absolute
charged body. It accumulates more at sharp points. c=S
®  Chargeisascalar. S.I. unit of charge is coulomb. free space = €
5232%21; f derived physical quantity with dimen nodimensional 40757 40
®  The total charge on a body is algebric sum of the || ® ~ Andalso
charges located at different points on the body. Force between two chargesin air
o Char geé)n abody does not change what ever be &= Forcebetween the same two chargesin the
1ts speed. . .
®  Repulsion is the sure test of electrification. medium at same distant
Electrifiction: F
] A body can be charged by friction, conduction = -
and induction. medium
®  Friction: When two bodies are rubbed together, || ® ~ Forair k=1
equal and opposite charges are produced on both k >1 for any dielectric medium;
the bodies. k = oo for conducting medium.
®  Conduction: An unharged body acquiring charge Coulomb’s law in vector form:
when kept in contact With acharged body.is called lFll:][' 1 q4q, 5 . w
conduction. Conduction preceeds repulsion. ® 2Ty e, 1 2 F,=-F,
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Here F;, is force exerted by ¢, on ¢,

and F, is force enerted by ¢, on g,

®  Coulomb’s law holds for stationary charges only
which are point sized.

®  Force on a charged particle due to a number of
point charges is the resultant of forces due to indi-
vidual point charges

u ul u u
F=F+F,+Fs+...

®  [f the force between two charges in different
media is the same for different seperations

1 1 ¢qq,

:;47[ c 42 = constant. 42 = con
0

stantor k,d; = k,d.
®  Two pointsized identical spheres carrying charges
g, and g,on them are seperated by a certain

distance. The mutual force between them is F.
These two are brought in contact and kept at the
same seperation. Now, the force between them is

1. Then 51=—(%+q2)2
£ “F 494, ‘
Electric Fleld:

®  The space around the elelctric charge upto which
its influence is felt is known as electric field.

®  The force experienced by a unit positive charge
placed ata point in the electrifield gives the inten-
sity of electric field at that point both in magnitude
and direction.

® Intensity of electric field is a vector quantity. Its
direction is always away from the positive charge
and towards the negative charge.

® Intensity of electrifield at a point which is at

adistance ' ' from the point charge 'Q"' is

I 0 1

= i E, = .
Az e, FERL Gz e eo_dz and in ame

1 1 QO
: =— ==F /k
dium k4re, 4> ol K,

® S.I'unit is newton/coulomb or volt/metre.
Dimensional formula 7 7-3 4!

®  Force experienced by a charge 'g' in an electric

field of uniform intensity Eis gvienby F = Eq

® A chargeinan electried field experiences aforce
whether it is at rest or moving,

®  Theelectric force is independent of mass and ve-
locity of the charged particle. Itdepends  upon
the charge.

®  [finsted of asingle charge, field is produced by a
charge distribution, by principle of super position

u u u u
E=FE+E+E+...
L Two charges ¢, and ¢, are seperated by a
distance '4'. Then the point of zero intensity
d
X =

lies at a distance of [@il from the
q,

weaker charge of ¢, and ¢,. +Ve sign for like

charges - Ve sign for unlike charges.
APPLICATIONS:
®  Two charges+Q and -Q are separated by a distance
'd". The intensity of electric field at the mid-point of

o , 30
the line joining the charges is 7 - e, d°

®  Two charges +Q coulomb each are separated by
adistance 'd'. The intensity of electric field at the
mid piont of the line joining the charges is zero.
®  Two charges +Q coulomb each are placed at the
two vertices of an equilateral triangle of side a.
The intensity of electric field at the third vertex is
1
g 4r e,
®  Two charges+Q coulombs -Q coulomb are placed
at the two vertices of an equilateral triangle of side
‘a’, then the intensity of electric field at the third

1

4r €,

Q/aZ.

Q/az.

vertex 1S

®  [fthree charges +Q coulomb each are placed at the
three vertices of an equilateral triangle of side a then
the intensity of electric field at the centroid is zero.

®  [fthree charge +q coulomb each are placed at the
three comers of a square of side ‘a’ as shown in figure.

B A
Xf\’ P E
E QC
a2 L
& )
A a B

Intensity of electric field at the fourth

1 Q0
Where £=———= and

corner—.\2E+E'- Az e, a

_ 1 0 E
£'= Az e, 24° o - Hence the intensity of

1
electric field at the fourth corner = £ (\E + ?)
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ELECTRIC FIELD: )
If'a charged particle of charge Q is placed in an c.Range = - SH;QH
electric field of strength E, the force experienced gm- =
by the chargeq particle =EQ. . ®  Density of electric field inside a charged hollow
The acceleration of the charged particle in the . .
conducting sphere is zero.
electric field, a = EQ . o A hollo\y sphere of .radius ris given a char.ge Q
m ® Intensity of electric field at any point inside it is
The velocity of the charged particle after time 't', Zero.
1S vog if the initial velocity is zero ® Intensity of electric field on the surface of the
(=) -
The distance travelled by the charged particle, is ® Intensity of electric field at any point outside the
1 ) o o sphere is (at a distance 'x' from the centre)
S = 3 at’ if the initial velocity is zero s
1 ( E—szz Ar e, X
2Um ®  Asphereis given a charge of 'Q' and is suspended
When a charged particle of mass m and charge Q in a horizontal electric field. The angle made by
remains suspended in an electric field then mg=EQ. . . o L (EO
When a charged particle of mass m and charge Q the string with the vertical is, ¢ = tan [m_gJ
remains suspended in an electric field, the number
of fundamental charges on the charged particle, || ®  Thetension inthe stringis \/(£Q)" +(mg)’
Mg = EQ ® A bob carrying a +ve charge is suspended by a
= E(ne) silk thread in a vertically upward electric field, then
Mg the tension in the string is, 7 = mg — EQ .
" e ®  [fthebob carries -ve charge, tension in the string
. . is mg+EQ.
The bqb ofasimple pefndulu.m isghvena +vecharge ®  The intensity of electric field above a charge
and it is made to oscillate in a vertically upward o )
electric field, then the time period of oscillation is conductor is directed normal to it.
o |t LINES OF FORCE:
g EQ ®  Lineofforce is an imaginary path along which a unit
m +ve charge would tend to move in an electric field.
In the above case, if the bob is given a-ve charge || ®  Lines of force start from +ve charge and end at -
ve charge.
then the time period is given by 27 5O ®  Lines of force in the case of isolated +ve charge
g+— are radially outwards and in the case of isolated -
ve charge are radially inwards.
A charged particle of charge +Q is projected with || @  The difference between electric lines of force and
an initial velocity u in a vertically upward electric magnetic lines of force is magnetic lines of force
field making an angle ¢ to the horizontal. Then are closed curves where as electric lines of force
. . dusind are open lobes.
a. Time of flight = EQ ®  The tangent at any point to the curve gives the
gm direction of electric field at that point.
L ®  Lines of force do not intersect.
b. Maximum height = _usin"0 ®  Lines of force tend to contract longitudinally and
2( g mEQJ expand laterally.
" ®  Lines of force won't pass through a conductor.
®  The electric lines of force are perpendicular to
equipotential surface.
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ELECTRIC POTENTIAL: P.E. of the system of charges is
®  [tis the work done to bring a unit positive charge 1 [00, 0,0, 00
from infinity distance to a point in the electric field ire, [ . 4 4 } .
is called electric potential at that point. , ,
®  [trepresents the electrical condition or state of the ®  Acharged particle of charge 0, isheldatrestata
body and it is similar to temperature in heat. distance 'd' from a stationary charge 0,. When
®  +velycharged body is considered to be at higher the charge is released, the K.E. of the charge 0,
potential and -vely charged body is considered to
be at lower potential. atinfinity is .%
. . . dre, d
®  Potential at a point due to a point charge
. ELECTRIC CAPACITY:
=2 % ®  Theratio of charge to potential of a conductor is
T €,
®  Potential due to group of charges is the algebric called its capacity. C = I
sum of their individual potentials. )
®  Two charges +Q and -Q are separated by a Unit: farad (F)

. . : ® PARALLEL PLATE CAPACITOR: If two
distance d, the potential on the perpendicular 1 hof A dbvadi
bisector of the line joining the charges is zero. plates each ot area A are seperated by a distance

o When a charged particle is accelerated from rest 'd then its capacity = &4 (air as medium) = ke, A
through a p.d. 'v' work done, d d
. 7 (dielectric medium)
W=Vq=> mv? (or)v= /—q When a dielectric medium is introduced between
o . o the plates of a parallel plate capacitor, its capacity
The work done 1r.1 moving a charge of q coulom.b increases to k' times the original capacity.
between two points separated by p.d. 7, -V, is || @ = When a dielectric slab of thickness 't'is introduced
q(v,-7,). between the plates of a parallel plate capacitor,
®  The work done in moving a charge from one point _ &4 €, A
. . . . new capacity = =
to another point on an equipotential surface is zero. g t{ - j (d-1)+ t
® A hollow sphere of radius R is given a charge Q k k
the potential at a distance x from the centre is || @  When a metal slab of thickness 't' is introduced
1 0 (x<R) between the plates of a parallel plate capacitor,
4re, R~ e A
new capacity = —2
. . . 1 B
®  Thepotential ata distance whenx>Riis ;""" || @ A dielectric slab of thickness 't'is introduced
® A sphereis charged to a potential. The potential p:t}?]eg,n thep lzges. To res}‘iore lthe opgmal cap Ezﬁ,ty
at any point inside the sphere is same as that of the ifthe distance between the plates 1s increased by
1
surfage. _ . _ x, then X = t(l ——j i
®  Relation among E, V and d in a uniform electric k
v dv ®  Two dielectric slabs of equal thickness are
fieldis £ = 7 (or) E= Tix introduced between the plates of a capacitor as
®  Insideahollow conducting spherical shell, E=0, 1 « 0. shown in figure, then new capacity = g( K +K,).
P.E. OF SYSTEM OF CHARGES: 2
® Two charges O, and Q, are separated by a 0

: " q 1 \

distance 'd". The P.E. of the system of charges is /// \\

o

L 00 / \
4r €, Cd A s \l/
®  Three charges 0,,0,,0, are placed at the three —Ald— —Al2—
vertices of an equilateral triangle of side 'a'. The
If the two dielectrics are of different face areas 4,
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and A4, but of same thickness then capacity, P I N
_ i
C= j(K1A1 +K,4, ) ®  When capacitors are connected in parallel,
. . C=C+C,+.......
[ If two dielectric slabs of constants &, and &, are ! +' 2t ) .
introduced into the slab as shown in fieure. new ®  [fcapacitors are connected in parallel, the potential
EUTe, difference between the plates of the capacitors
canacity = 2kk, remains same but the charge is divided in the ratio
PACY ™ (k, +k,) of capacities.
0:0,:0,=C:C,:C
+ ®  [f'n'identical capacitors are given, we can get »-!
/ﬁ d different capacitances (by using all the capacitors).
% ®  [f'n'different capacitors are given, we can get »-
+ different capacitances provided n>2 (by using all
k, d the capacitors).
5 Ex: By using 3 identical capacitors we can get
* 231 _ 4 different capacities.
®  If number of dielectric slabs of thicknesses B.y using 3 dl.f ferent capacitors we can get 8
different capacities.
.tl,zz,tp ........ ¢, and constants kl,k? ....... k, a.re ®  The capacity of a capacitor with ' plates and air
introduced between the plates, effective capacity (n—1)eA
n—1jg
&4 or vacuum between the plates 1s TO . With
d—(t,+1,+...1,,)+ [tl - tnj a dielectric medium between the plates capacity is
an k k
1 " k(n-1)¢,4
® In the above case if the dielectric media are d
completely filled between the plates, effective || @ [y identical condensers each of capacity C are
capacity =4 L : . C
pacity = (r p ] connected in series, effective capacity = o
T
k, k, In parallel, effective capacity =nC.
®  The capacity of a parallel plate capacitor is || EFFECT OF DIELECTRIC:
independent of the charge on it, potential difference || ® A parallel plate capacitor is fully charged to a
between the plates and the nature of plate material. potential V. Without disconnecting the battery if
®  Ina capacitor, the energy is stored in the electric the gap between the plates is completely filled by
field between the two plates. a dlelec.tn(? medium, . . '
®  (Capacity ofa spherical conductor= 4r €, r, where capacity increases to k times the? original capacity.
. . ® p.d. between the plates remains same.
ris the radius of the sphere. o ch the plates i to ki th
GROUPING OF CAPACITORS: charge on the plates increases to k times the
. . . . original charge.
®  [fcapacitors are connected in series, the reciprocal . : .
. L . ® cnergy stored in the capacitors increases to k
of effective capacity = sum of reciprocals of ) ..
individual capacity, times the original energy.

' ®  Afterdisconnecting the battery if the gap between
rrr. the plates of the capacitor is filled by a dielectric
€ a 46 medium,

®  When capacitors are connected in series, the ®capacity increases to k times the original capacity.
charge on the plates of the capacitors remains
same. But 'v' is divided in the inverse ratio of ® p.d. between the plates decreases to T times
capacities. o )
the original potential.
® charge on the plates remains same.
® cnergy stored in the capacitors decre-ases to
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1
T times the original energy.

® A capacitor is fully charged to a potential 'v'. After
disconnecting the battery, the distance between the
plates of capacitors is increased by means of insulating
handles. Potential difference between the plates

increases. (V' = % , Qremains same, and C decreases)

® A capacitor with a dielectric is fully charged.
Without disconnecting the battery if the dielectric
slab is removed, then some charge flows back to
the battery.

MIXED GROUPING OF CAPACITORS:

®  Number of capacitors in a row

h desired potential

given potential

desired capacity
{ Number of suchrows "=—"—"—"—>—"——"xn
original capacity

®  Total number of capacitors = mxn.

CONCEPTUAL QUESTIONS

sl.  The minimum charge on an object is
1. One coulomb 2. One stat coulomb3 .
1.6x102coulomb 4.1.6x10™"° coulomb

2

2. Otherunit for the quantity having the units is

Nm?
R
3. 1 coulomb of charge contains ..... number of
electrons
1. 625x10" 2. 3.125x10"
3. 6.25x10" 4. 3.125x10"

4.  Two charges are placed at a distance apart. If a
glass slab is placed between them force between

them will
1. Be zero 2. Increase
3. Decrease 4. Remains the same

5. A negatively charged particle is situated on a
straight line joining two other stationary particles
each having charge +q. The direction of the motion
of'the negatively charged particle will depend on
1. The magnitude of charge
2. The position at which it is situated
3. Both magnitude of charge and its position 4 .
The magnitude of +q

6.  Four charges are arranged at the corners of a
square ABCD as shown in the figure. The force
on the charge kept at the centre ‘O’ is

10.

>
+

P

®

+2.8

_ZQ.D <t ]

1. Zero 2. Along the diagonal AC

3. Along the diagonal BD

4. Perpendicular to side AB

Two identical +ve charges are at the ends of a
straight line AB. Another identical +ve charge is
placed at ‘C’ such that AB=BC. A, B and C being
on the same line. Now the force on ‘A’

1. Increases 2. Decreases

3. Remains same 4. We cannot say
Figure shows the electric lines of force emerging
from a charged body. If the electric field at ‘A’
and ‘B’ are E, and E, respectively and if the
displacement between ‘A’and ‘B’ is ‘r’ then

E E
l.E,>E, 2. E,<E, 3. E,=—% 4 E, =—F

r r
Figure shows lines of force for a system of two point

charges. The possible choice for the charges is

@

)

l. ¢, =4uC,q, =-1.0uC 2. ¢, =1uC,q, =-4uC
3. g =-2uC,q,=+4uC 4. q,=3uC,q, =2uC

Drawings I and II show two samples of electric
field lines
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1. The electric fields in both I and Il are produced. || 19.  An electron and proton are placed in an electric
Zr}ll(?;g:i?i‘\z gllll:rrgg:s }gg::gg:gﬁg}i?:oznﬂ?;;g: field. The forces acting on themare F; and F, and
2. In both I and II the electric field is the same their acceleration are g, and a, respectively then
every where NFE-F NF b —
3. In both cases the field becomes stronger on ) F=F, ) i+ k=0
moving from left to right 3) |c_11| =|c72| 4) |c_11| Z|(,72|
4. The electric ﬁel(,i in Lis the same every where, 20. The bob of a pendulum is positively charged.
but in II the electric field becomes stronger on S . .
moving from left to right Another identical charge is placed at the point of
11.  Potential at the point of a pointed conductor is susgeilsmn ofthe pendulum. The time period of
1. Maximum 2. Minimum Il)el_l i nd
3. Zero 4. Same as at any other point ) Increases ) cereases
12.  Anequipotential line and a line of force are 3) beC(?mes Zero 4) remains same.
1. Perpendicular to each other 21.  Electric potantial at some point in space is zero.
2. Parallel to each other Then at Fha} poiqt . .
3. Tn any direction 4. Atan angle of 45° 1) electr}c .1ntens.1ty.1s necessar.lly Zero
13.  When a charged conductor is placed near an earth 2) electrl.c 1'ntens1'ty is necessarily non zero.
connected conductor, its potential 3) electr.lc .mtens'lty. may ormay pot b.e Zero
1. Always increases 2. Always decreases 4) electric intensity is necessarily infinite. .
3. May increase or decrease 22.  When an electron approaches a proton, their
4. Remains the same electro static potential energy
14. Ifaunit charge is taken from one point to another 1) dcreases 2) increases
over an equipotential surface, then 3) remains unchanged  4) all the above.
1. Work is done on the charge 23.  Anelectron and a proton move through apoten-
2. Work is done by the charge tial difference of 200V. Then
3. Work on the charge is constant 1) electron gains more energy
4. No work is done 2) proton gains more energy
15. A conder_lser stores 3) both gain same energy4) none gain energy
1. Potential 2. Charge 24. The condenser used in the tuning circuit of
3. Current 4. All the above radio receiver is
16. Twoidentical metgllic spheresA a}nd Bof exaqtly 1) Paper condenser  2) electrolytic condenser
equal masses are given equal positive and negative 3) ley den jar 4) gang condenser
charges respectively. Then 25.  Outof'the following statement
1. Mass OgA > Mass Ott:B A) The capacity of a conductor is affected due to
g : ﬁass 0 f,if ﬁass 0 fg the presence of an uncharged isolated conductor
- VIass oL AT VIAsS 0 B) A conductor can hold more charge at the same
4. Mass of A Z Mass of B Il)g)tlgntilelﬂ/if it 15, ;urrounded by dielctric medium.
oth A and B are correct
17.  Anelectron is projected with certain velocity into 2) Both A and B are wrong
al;1 elef:t.ric field in a direction opposite to the field. 3) Ais correctand B is wrong
Thenitis 4) Aiis wrong and B is correct
1) accelerated 2) retarted 26. S b he bl ¢ llel :
3) neither accelerated nor retarted ' pace between the plates of a paraliel capacitor
4) either accelerated or retarted is filled with a dielectric slab. The capacitor is
. D . harged and th: ly di ted to it. If th
18  The acceleration of a charged particle in a uni- Cl zgge an aken supphy 1S connecteciol ¢
form electric field is slad Is now taken out then
1) Proportional to its charge only 1) Work is not done to take out the slab
. . 2)E tored in th itor red
2) Inversely proportional to its mass only ) NETEY STOTed M The capactiorreduces
3) Proportional fo its specific charge 3) Potential difference across the capacitor
is decreased
4) None of the above. 4) Potential difference across the capacitor
is increased
SR.PHYSICS 101 ELECTROSTATICS




27. Ifanearthed plate is brought near positive charged || 2.  If 10 million electrons are removed from a neutral
plate, the potential and capacity of charged plate body, then the charge on the body is
1) increases, decreases 1. 12x10"C 2. 16x10"2C
2) decreases, increases 3. 16x10°°C 4. 102¢
3) Flecreases,. decreases 3. The number of electrons to be removed from a
4) increases, increases . . .
28, Aparalle plate condenser is charged by a con- glass rod in order that it acquire a charge of 1uC
necting it to a battery. The battery is disconnectd 5
and a glas slab is introduced between the plates. 1. 6.25x10" 2. 10"
Then 3. 625x10" 4. 10"
1) Potential increases 2)electric intensity incrases || 4.  Can abody have a charge of 9.x102° coulomb?
3) energy decreases 4)capacity'decreaases 1. Yes 2. No
29. A para.llel. plate conden.ser 1S 'charged .by 3. may (or) may not 4. Datanot sufficient
connecting it to a battery. Without discon pectmg 5. Canabodyhave a charge of ¢.4x10-° coulomb?
the battery, the space between the plates is com- 1. Yes 2 No
[%iftely filled with a medium dielectric onstant k. 3. may (or) may not 4. Data not sufficient
1 er(l)tential becomes 1k times 6. 10% electrons are removed from a conductor. The
2) Ic)harge becomes k times nature and magnitude of the charge developed on
. itis
3) energy becomes 1/k times !
4) electric intensity becomes k times. ; 1A i 1t6lc h2‘ i 1f6C " 318_ IOi 4'1; 10C ¢
30. The plates of charged condenser are connected || metal sphere ol radius 117 ¢ has a charge _0
by a conducting wire. The quantity of heat 12.56x10°* coulomb. The surface charge density
produced in the wire is onthe sphere is
1) Proportional to the capacity of the condenser. 1.1 C/ , 2107 C/ ,
2) proportional to the square of the potential +of " "
the condenser. 3.107 %12 4,107 %2
3) Proportional to the length of the wire g T ot ch B 442 laced
4) independent of the resistance of the wire ' wo p01r'1 ¢ .arges ¢ and +2q arc place )
31. A capacitor works in at a certain distance apart. Where should a third
1)A.C. circuits point charge be placed so that it is in
2)D.C. circuits equilibrium. _
3) both the circuits 1) on the line joining the two charges on theright
4) neither A.C. nor in D.C. circuit. of +2¢
2) on the line joining the two charges on the left
KEY of —¢
1.4 2.3 3.1 4.3 5.2 3) between —¢ and +2¢
?1 34 Z21 1 ?3 12 ?414 }2 3 4) at any point on the right bisector of the
162 171 183 192 202 line joining ~¢ and + 2.
213 221 233 24.4 251 9. A force of 4N is acting between two charges in
26.4 272 2813 292 304 air. If the space between them be completely filled
31.3 with glass (&, =8), then the new force will be
LEVEL-I 1.2N 2. 5N 3.02N  4.0.5N
COULOMB’S LAW: 10.  Two unlike charges attract each other with a force
1. One million electrons are added to a glass rod. of 10N. If'the distance between them is doubled,
The total charge on the rod is the force between them is
1. 108¢C 2. 1.6x103C 1. 40N 2. 20N 3. 5N 4. 2.5N
3. 16x102C 4. 10°C 11.  Two equally charged pith balls 3 cm apart repel
each other with a force of 4x10~° newton. The
charge on each ball is
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1. 2x10°N 2. 2x10°N 21. Acharge ‘q’ is placed exactly mid way between
) ) two charges ‘Q’ and ‘Q’ separated by a distance
3. 3% 10°N 4. 3% 10°N 2r in air. The force on the charge ‘q’is
12.  Twoidentical metal spheres possess +60C and -20C 1. 20 3 0 — 3 Zero 4. None
of charges. They are brought in contact and then AT e r AT & 1
separated by 10 cm. The force between them is ELECTRIC FIELD INTENSITY:
1. 36x10°N 2. 36x10“N 22.  Anelectron (mass=9.1x10""kg) is sent into an
3. 36x102°N 4. 3.6x10°N electric field of intensity 9.1x10° newton/coulomb.
13. A charge Q is divided into two parts ¢, and ¢, The acceleration produced is
such that they experience maximum force of 1. 1.6x10"® ’7 , 2. 1.6x10° Iy ,
repulsion when separated by certain distance. The s s
ratio of Q, ¢, and ¢, is 3. L6x107" %2 4.1.6x10° %2
1.1:1:2 2.1:2:2 3.2:2:1 4.2:1:1 ||23. Anelectron and proton are sent into an electric
14. How do you divide a charge of 10 units so that field. The ratio of force experienced by them is
force between the two charges is maximum when L.1:1 2.1:1840 3.1840:1 4.1:9.11
placed 2 cm apart? 24. Two charges of 50 #C and 100 xC are separated
1.6,4 2.3,7 3.1,9 4.5,5 by a distance of 0.6m. The intensity of electric
15. Two charges 1 4C and 4 uC are separated by field at a point midway between them is
12m. Where should a unit charge be placed along 1. 50%x10° %1 2. 5x10° %
the line joining the two changes so that the resultant
force on it is zero? 3. 10x10°V/ 4.10x10°V/
1. 4m from 4 xC 2. 8mfrom 1 uC 25.  An - particle and a B-particle are projected
3.4m from 1 uC 4. 3mfrom 1 uC into the same electric field. The ratio of forces on
16. Aforce ‘F’is acting between two charges in air. If themis
the space between them be completely filled with 1.2:1 2.1:2 3.2:3 4.3:2
amedium K=4, the force will be 26. Anelectron is placed at the centre of a sphere of
1.F 2. 4F 3. F/4 4. 2F radius 0.2 metre having a charge 510 coulomb.
17.  Two charges each of 100 micro coulomb are The force on the electron is
separated in a medium of relative permittivity 2 by l.zero 2.11x10°N 3.22.5x10°N 4. 2.5x10°N
adistance of 5 cm. The force between them is 27. Fouridentical charges each of 1uC are placed at
1. 036x10°N 2. 36x10°N the corners of a square of side 10 cm. The resultant
3. 1.8x10° dyne 4. 18x10° N field strength at the centre is
18. Two point charges of +2 # C and +6 u C repel 1. 36x10° %1 2. 3.6x10° %1
each other with a force of 12 newton. If a charge S
of -4 u C is given to each of these charges the 3. 18x10 %1 4. Zero
force will be now 28. An electron revolves around the nucleus of
1. Zero 2. 4N attractive hydrogen atom in a circle of radius 5x10"' 7, . The
3. 8N repulsive 4. 4N repulsive intensity of electric field at a point in the orbit of
19. A charged spherical conductor has a surface the electron is
density of 0.7 ¢/»?. When its charge is increased 1. 5.76x10" % 2. 9216107 %
by 0.44C, the charge density changes by 0.14
C/n?- The radius of the sphere is 3. Zero 4. 4 %
1.5cm 2.10m 3.05m 4.5m 29. A particle of mass m carrying a charge q is placed
20. Theratio of the electrical force of attraction to the ina vertical electric field so that it is suspended in
gravitational force between the proton and electron air in equilibrium against gravity. The intensity of
ofthe hydrogen atom is of the order of eletric field is
L. 10¥ 2,10 3.10° 4. 10 1L 5 48 3 2E 4 e
mg m q g
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30. A massmcarryingacharge qis suspended froma || 39. The field dueto a charge ata distance ‘x’ fromitis
string and placed in a uniform horizontal electric *E’. When the distance is doubled, the intensity
field of intensity E. The angle made by the string of the field is
with the vertical in the equilibrium position is

LS 2B 3228 4%
1. 0 =tan"' & 2. 0 =tan" 2L 8 4
Eq Eq 40. A proton ofmass ‘m’ charge ‘e’ is released from
Eq L Eq restin auniform electric field of strength ‘E’. The
3'9:tan’1— 4'92'[2111 — ti . . 15 -
m mg ime taken by it to travel a distance ‘d’ in the field

31.  Acharge ¢, exertsaforce of 45N on atest charge 1
¢, =107 C located at a point 0.2m from g, . The 1 [2de 2 /Zd_m 3 /@ 4 [2Ee
magnitude of ¢, is mE Le me dm
L x10°C 2.2010°C 3. 3x10°C 4.5x10°¢ || ELECTRICPOTENTIAL :

' i ' ' 41. Thepotential difference between two parallel plates

32. Two charges of 10 # C and -90 u C are ! he electric fiel N
separated by a distance of 24 cm. Electrostatic lem apart is I'OOV‘ The electric field strengt
field strength from the smaller chargeis zero ata between them is
distance of 1.100 V/m 2.1000 V/m 3.10* V/m4. 50 V/m
1.12em  2.24cm  3.36 cm  4.48 cm || 42. The p.d. between two plates separated by a

33. The force acting on a charge of 19 placed in distance of 1 mmis 100 V. The force on an electron
an electric field of intensity 600 V/m is placed in between the plates is
1. 6x10”N 2.6x10°N LN 2. 1.6x107* N
3.6x10"°N 4.6x10° N 3. 1.6x10™ N 4.1.6x10" N

34.  Achargeof4 u Cisplaced inauniformelectric || 43 100J of work is done when 2 #C charge is moved
field of.mtensr[y 100 N/C. The force acting on the in an electric field between two points. The p.d.
chargeis o

between the points is
1. 25x10°N 2. 4x10°N ) ] ]

L.2x10* ¥ 2.2x10° ¥V 3.2x10° ¥V 4.5x10" V
3. 4x10*N 4. 25x10°N _ _ .

35. A proton and a deutron are sent into an electric || 44- A cloudis at potential of 8x10” /" relative to the
field. Theratio between the accelerations of proton ground. A charge of40C is transferred in a lighting
and deutron is stroke between the cloud and the earth. The
1.2:1 2.1:2 3.1:1 4.4:1 energy released is

36. Two point charges @ =8x10"C and 1. 32x10" J 2. 5%10° J
0, =-6x10"C are separated by 10cm in air. The 3. 2x10° J 4. 32x102 J
intensi.ty ofelectri(? field atthe mid pointbetween || 45 A sphere has a charge of + 50C. The absolute
the point charges is . . . .

potential at a point at distance of 10> m from the
L. 72x10V /m 2. 5.04x10*V /m .

sphere is
3. 2.16x10°V /m 4. 2.44x10°V /'m L 4500 V 5 5V

37. Two like charges in the ratio 1:4 are 30cm apart. ’ - 45x10
The resultant field strength vanishes at distance 3. 45%107 ¥ 4. 45x10™*V
..... from the smaller charge. 46. A spark is produced between two insulated
1.20cm 2.10cm  3.5cm 4.25cm surfaces maintained at a potential difference of

38. Ifanelectron experiences a force equal to its weight 5x10° volt. If the energy output is 19, the
when placed in an electric field, the intensity of the charge transferred during the spark is
electric field is (Mass of electron = 9x10~" kg, 1. 5x10"'c 2. 5x10"'C 3. 2x10°C 4.
g =10ms™) 2x102C
1. 562x10°"N/C 2. 560x10'N/C 47. Twenty seven identical mercury drops each
3. 5 62x10°N/C 4. 5 6ox10°N/C charged to 10V, are allowed to form a big drop.

T o The potential of the big drop is
1.OOV 2.9V 3.900V  4.270V
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48. Aninfinite number of charges each equal to'q'are || 55. A charge of 2C is moved from a point 2m away
placed along the X-axisatx=1,x=2,x=4,x = froma charge of 1C to a point 1m away from that
8..... The potential at the point x = 0 due to this charge. The work done is
set of charges is L1y 21000 3.9x10°7 410"
2 3 56. Thework done in carrying a charge ‘q’ once round a
0 0 0 0
L 4re 2 4re 3 4re 4 e circle of radius ‘r’ with a charge ‘Q’ at the centre is
o o o o g
49. Two charges of 10 xC and —20 uC are separated | 1 490 ) 1 490
by a distance of 20 cm. The distance of the point CAme, Cdre, mr
from smaller charge where electric potential is zero 1 0
if it li i 3 L 4. Zero
if it lies between them is - ame, 27 .
1. %Cm 2.6.67cm 3.10cm 4.16cm 57.  Two charges ¢, =12x10”C and
50.  The potential difference between two parallel plates g, =—-12x10”C are placed 10cm apart. The
is 10* volt. Ifthe plates are separated by 0.5 cm, potential ata point 6cm from ¢, on the line joining
the force on an electron between the plates is the two charges is
1. 2x10* NV 2.32x10° N 1.3500 Volt 2. 900 Volt
3 20N 4 30x10° N 3. 1800 Volt 4.-900 Volt
' o 58.  Two parallel metal plates are 3mm apart and have
51.  AconductorAof capacity 4 4 F hasacharge 20 uC auniform electric field strength 500 y;, between
and another condenser B of capacity 10uF hasa them. The potential difference between the plates
charge 40 .C . If they are connected parallel, then is
1) charge flows from B to A till the charges o n L. 15 Volt 2.166.7 Volt
them are equal. 3.16.67 Volt 4.1.5 Volt
2) charge flows from B to A till common 59. A hollow metal sphere of radius Scm is charged
poten tial is reached such that the potential on its surface is 10V. The
3) charge flows from A to B pill common potential at the centre of the sphere is
potential is reached LoV _ 2.10v
4) charge flows from A to B till charges on 3. Same as at point Scm away from the surface
them are equal. 4. Same as at point 25c¢m from the surface
52. A, B, Care three points on a circle of radius 1 60. Thework done (in Joule) in‘carryin.g acharge 9f
cm. These points form the corners of an equilateral 100 coulomb between two points having a potential
triangle. A charge 2C is placed at the centre of difference of 10 voltis
the circle. The work done in carrying a charge of 1.0.1 ] 2_' 10 3.100 4. 1000
0.1 4C fromA to B is 61. Thepotential difference between two parallel plates
1. Zero 2.18x10" 7 3.18x10"7 4. 5ax10" is 10* volt. If the plates are separated by 0.5cm,
' o o e the force on an electron between the plates is
53.  Charges +50,+20,+30 and -100 nano coulomb ) N ) %p
are placed at the four corners of a square of side $32x10°N $ 64x107°N
5.2 cm. The potential at the intersection of 3.32x10°N 4. 64x10°N
diagonalsis 62. The p.d. between two plates separated by 1mm
\ \ is 1000V. The force on an electron placed
1. 1.8J2x10* ¥ 2.3.6x10° ¥ between the plates is
3.1.8x10*V 4. Zero 1. 1.6x10°2 N 2. 1.6x10°° N
54. Charge 6, 12 and 24 nano coulomb are placed on 3. 1.6x10 N 4. 16x10"° N
the corners of a square of side 10,2 ¢cm. The || 63. A positive point charge ‘q’ is carried from a point
charge that must be placed at the fourth corner so ‘B’ to a point ‘A’ in the electric field of a point
that the potential at the centre of the square may charge +Q. If the permittivity of free space is <,
be zero is the work done in the process is given by
1.42nC 2.36nC 3.-42nC 4.30nC
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+6 A 8 70. The charge stored in a capacitor is 204C and the
e — e potential difference across the plates is 500 V. Its
—a — capacity is
¢ & > 1. 0.04uF 2. 1072 uF
g0 11 40 11 3. 2x107° uF 4. 250uF
L4 e, [;_3} 2.4, e, [;*z} 71. A capacitor of 8 micro farad is charged to a
potential of 1000V. The energy stored in the
3 Y {L _L} Y {L L} capactor is
dre la® b’ dre la’ b 1.8 2,127 3.2]  4.4)

64. An electron of mass ‘M’ kg and charge ‘e’ || 72. The capacity of a parallel plate condenser
coulomb travels from rest through a potential consisting of two plates each 10 cm square and
difference of ‘V’ volt. The final velocity of the are seperated by a distance of 2 mm is (Take air
electron is (in m/s) as the medium between the plate)

2ol MV % MV 1. 885x10™ F 2. 442x10""F
Lo 200 3 \/% 4 \/T 3. 4425%10"2F 4. 88.5x107°F

65. In a typical lightning flash, a charge 30C is || 73. The capacity of a parallel plate air condenser is
transferred between two points at a potential 2uF . If a dielectric of dielectric constant 4 is
difference of 1(¢° volt. If all the energy released introduced between the plates, its new capacity is
could be used to melt ice at o°, the amount of 1. 1.5uF 2. 05uF 3. 8uF 4. 6ur
ice melted in grams is 74. Anoil condenser has a capacity of 100uF . The
1. 893x10” 2. 9x107 3.6.02x10” 4.4.16x107 oil has dielectric constant 2. When the oil leaksout

66. The potential energy of a protonis 32x10'% at its new capacity is
a particular point. The electric potential at this point 1. 200pF 2. 002uF 3. 50uF 4. 0.5uF
is 75. The ratio of the resultant capacities when three
1. 5V 2.10V 3.20V 4. 15V capacitors of 2uF , 4uF and 6uF are connected

67. Charges +q, -4q and +2q are arranged at the first in series and then in parallel is
corners of an equilateral triangle of side 0.15m. If 1.1:11 2.11:1 3.12:1 4.1:12
q=1 « C, theirmutual potential energy is 76. Two parallel plate air capacitors have the same
1.0.4) 2.0.5]) 3.0.6] 4.0.8J) separation. The plates of the first are squares of

68. Anisolated metal sphere of radius ‘r’is given a side 10 cm. The plates of the second are squares
charge ‘q’. The potential energy of the sphere is of side 20 cm. The ratio of the capacities is

7 q q 7 1.2:1 2.1:2 3.4:1 4.1:4
“dme,r < 4me,r O 8me,r " 8me,r || 77 Acapacitorof S0uF is connected across a 200

69. When ‘n’ small drops are made to combine to form volt supply. The charge thatit would take is
abig drop, then the big drop’s 1.1C 2.2C 3.8C 4.0.01C
1. Potential increases to ,!/3 times original 78.  Fourcharges +3uC, ~1uC, +5uC and ~7uC are

) ) arranged on the circumference of a circle of radius
Potentla.l e‘md the charge density decreases to ;"3 0.5m. The potential at the centre is
times original charge 1. Zero 2.18x10'7 3. —18x10'V 4.288x10°V
2. Potential increases to p*” times original || 79, Sixty four spherical drops each of radius 2 cm and
potential and charge density increasesto , T times carrying ?C (':harge combine to form a bigger drop.
.. ) Its capacity 1s

original charge density
3. Potential and charge density decreaseto ;' 1. %X 107" F 2. 90x10"F
Elnn;i(t)erﬁlijlﬂa\rﬁujlarge density increases to ‘n’ 3 LIx10™'F .. 4 9x10'F

. . 80. Two spheres of radii 12 cmand 16 cm have equal
times original values charge. The ratio of their energies is

ELECTRIC CAPACITY: 1.3:4  2.4:3  3.1:2  4.2:1
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1.

82.

83.

&4.

85.

86.

87.

88.

89.

90.

91.

A number of identical condensers are first
connected in parallel and then in series. The
equivalent capacities are found to be in the ratio
9:1. The number of condensers used is

1.9 2.81 3.3 4.100

A condensor of 1uF is charged to a potential of
1000 volt. The energy stored in the condenser is
1.1J 2.103J 3.05]) 4. 105
In the above problem if a dielectric slab of dielectric
constant 5 is introduced between the plates of the
condenser, the loss in the energy of the condenser is
1.0.1J 2.25] 3.041  4.5])
Three condensers 1uF, 2uF and 3uF are
connected in series to a p.d. of 330 volt. The PD
across the plates of 3uF is

1.180V 2.300V 3.60V  4.270V
The radius of the earth is 6381 km. The capacitance
of'the earth is

L. 709x10°F 2. 709x10”° F

3. 709x10" F 4. 709x10° F

A capacitor of 30uF charged to 100 V is
connected in parallel to capacitor of 20uF
charged to 50 volt. The common potential is
.75V 2,150V 3.50V 480V
Three capacitors 2uF,3uF and 6uF are
connected in series. The effective capacitance of
the combination is

1. 1luF 2. luF 3.12uF 4. 2uF

Three capacitors 2uF, 3uF and SuF are
connected in parallel. The capacitance of the
combination.

2. 3—(l)ﬂF
A parallel plate air condenser consists of two
circular plates of diameter 8 cm. At what distance
should the plates be placed so as to have the same
capacity as that of a sphere of diameter 20 cm?
[.2mm 2.4mm 3.2cm 4.4cm
When two capacitors are joined in series the
resultance capacity is 2.4uF and when the same
two are joined in parallel the resultant capacity is
10uF . Their individual capacities are

1. TuF,3uF 2. 1uF,9uF

3. 6uF,4uF 4. 8uF,2uF

Three capacitors each of 6uF are connected
together in series and then connected in series with
the parallel combination of three capacitors of
2uF,4uF and 2uF . The total combined
capacity is

30
1. qu 3. 10uF 4. 2.5uF

92.

93.

94.

95.

96.

1. 2uF 2. 10uF 3. 12uF 4. 1.6uF
The maximum and the minimum resultant capacity
that can be obtained with 2uF,3uF and 6uF

are respectively
1. 1luF, 1 uF 2. 11uF, 6uF
3. 11uF,2uF 4. 11uF, 4uF

The equivalent capacitance between P and Q of
the given figure is (the capacitance of each
capacitor is 1uF)

T 2
o— H —
| | | 1
[ [
C 2
1. 2uF  2.05uF 3.5uF 4. 02uF

The resultance capacity between the terminals P
and Q of the given figure is

124F
|l
[
p] 1 J_
2
ol ¥ T
W pF
15 30
1. 37uF 2. 7,UF 3. 3uF 4. ?,uF

The resultant capacity between the points P and
Q of the given figure is

gl ¥
I I
|
| |
4 o
16
1. 4uF 2. ?uF 3.1.6uF 4. 1uF

The charge on the condenser having a capacity of
5uF inthe given figure is

3ﬁF ’_(‘}

100 yalt
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97.  The effective capacitance between the pointPand || 104. The effective capacitance between P and Q of
Qin the given figure is the figure below is
4T C,=C,=C=C,=10uF
[ C, =100 uF
P 1 | o o
4uF | 1047 4uF 11
: P—— —— I .
4.'UF C"1 CZ C‘3
1. 4puF  2.16uF 3.26uF 4.10uF 1
98. The equivalent capacitance across the terminals A &
and B is
1.10uF 2. 40uF 3. 5uF 4. 20 uF
6 pf 6 6 105. The equivalent capacitance between
so—{| L | | L | | Pand Qis
__3pF _ 3pF  GpF
| | 10 e 10 e 10 uF 10 gF
B | | || ||
— | | | [ | [—*F
1.12uF 2.3 uF 3. 6 uF4. 9 uF 10 oF —— Y7 A 77 A 77
99. The capacitant of all the capacitors shown in the
figure below are in microfarad, the equivalent e U
capacitance between A and B is 110 uF 2. 20uF 3. 5uF 4.15 uF
E ¢ 106. A radio capacitor of variable capacitance is made
|_: 3 1| of'n parallel plates each of area A and separated
Ay | 4 | oB from each other by a distance d. The alternate
. |—|4|—| plates are connected together. The capacitance
3 Ly of the combination is
3
nde, (n—l)Aea
1.3uF  2.21uF 3.46uF 4. 51uF L= T
100. A 1uF capacitor is charged to 200 V and then (2n-1) 4 e (n-2) de
connected in parallel (+ve to +ve) with a 4 uF 3. T 4, T
;2{’;2;%&22%:&;0 100°V. The resultant 107. Two condensers of capacities 10 # Fand 20 # F
1120V 2.60V  3.180V 4.150V have potential differences of 20V and 10V
101. The capacity of each mercury drop is 10 uF . 64 resgg;twe(l:y. Thetotal chazrgg(l)so c
drops are combined to form a single drop. Its I H : "
resultant capacity is 3.400 # C ) 4. Z§ro )
1.10uF  2.20uF  3.160 uF 4. 40 uF 108. A capacitor of capacitance 2 micro farad is charged
102. A condenser is charged to ap.d. of 120 volt. Its toa voltage of 6 volt. The charge on its plates is
energy is 1x107 joule . 1f the battery is there and 1 S0 63 Loec 4 ixl 0°C
the space between plates is filled up with a )12x10°C 2)3x10°C 3) 3 )12
diclectric medium (&, =5), its new energy is 109. Inorder to increase the capacity of a parallel plate
11057 2. 2x10° J' 3. 32107 4. 5x10°J condenser one should introduce between the plates
. . X . X . X :
103. The capacity between two adjacent plates of aShe?t of (assume that the Spacels completely filled)
parallel plate condenser is 5 xF . How many plates 1 Mica 2 Tm.
. . 3. Copper 4. Stainless steel
should be used if we want to get a capacity of
40 uF ?(Alternate plates are connected together)
1.8 2.9 3.7 4.10
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110.

I11.

112.

113.

114.

115.

116.

117.

118.

4 uF,6 pFand 12 u« F condensers are in series
across 90V. The p.d. across 12 u F condenser is
1.30V 2.90v  3.15V 4.45V
Two condensers of capacities4 uFand 5 u« F
are joined in series. The potential difference across
5 #Fis 10V then the potential difference across
4 u F condenser is

1.22.5V 2. 10V 3.12.5V  4.25V

A condenser of capacity 2 u« F is charged to a
potential of 200V. It is now connected to an
uncharged condenser of capacity 3 « F. The
common potential is

1.200V 2.100 V 3.80V  4.40V
The capacitance of a sphere of radius 10cm
situated in air is approximately

L 11x10°F 2. 11x10°F

3. 11x107*F 4. Zero

A highly conducting sheet of aluminium foil of
negligible thickness is placed between the plates
ofa parallel plate capacitor. The foil is parallel to
the plates. If the capacitance before the insertion
of foil was 10 u F, its value after the insertion of
foil will be

1.20 uF 2,10 uF 3.5 uF 4. Zero
The capacity between the adjacent plates of a
parallel plate capacitor is 10 « F. If we want a
capacity of 50 u F, the number of plates to be
used is

1.5 2.50 3.6 4.4
Three capacitors each of capacitance 1 x F are
connected in parallel. To this combination, a fourth
capacitor of capacitance 1 u F is connected in
series. The resultant capacity of the system is

L4uF  22u4F 3.5uF 4 2uF
There are 10 condensers each of capacity 5 # F.
The ratio of minimum to maximum capacity
obtained from these condensers will be

1.50:1 2.1:50  3.100:1 4. 1:100
Charge ‘Q’ taken from the batteryof 12V in the
circuitis

2
J-

| I
ST

YME
1.72 uC 2.36 uC 3.156 uC 4.20 u«C

119. A condenser of capacity 10 « F is charged to a
potential of 500 V. Its terminals are then connected
to those of an uncharged condenser of capacity
40 u F. The loss of energy in connecting them
together is

1.1J 2.2.5] 3.10J 4.121]
Two capacitors of 0.5 #F and 1 «F are
connected in parallel across a battery. If the charge
on 0.5 u#Fis 50 u C, the charge on the other
capacitor is

1.100 uC 2.50 uC 3.25 uC 4.Zero
A parallel plate capacitor with air as medium
between the plates has a capacitance of 10 « F.
The area of the capacitor is divided into two equal
halves and filled with two media having dielectric
constant X, =2 and K, =4 . The capacitance will
now be

1.10 uF 2.20 uF 3.30 uF 4.40 #F
The equivalent capacitance of the network given
belowis 1 u« F. The value of ‘C’is

FSRF

120.

121.

122.

3MF

1.3 uF 2,15 uF 3.2.5 uF 4.1 uF
The energy stored in a sphere of 10cm radius when
the sphere is charged to a potential of 300 volt is

L. 5x1077 2. 2x10°7 3. 4x107J 4. 3x10°J
The equivalent capacity between the points ‘A’and
‘B’ in the following figure will be

et

1.OuF 2.1 u4F 3.45uF 4.6 uF
125. The effective capacitance between ‘A’and ‘B’ is

123.

124.

A IMF
3“"']'___' NF TIzur. 3:4::[ :Lsuc

e, il
..L_”__l__||._F'E_l

— 3MNF

1
1. gﬂF 2. 44uF 3. 76uF 4. 6.TuF

126. Three equal condensers of capacity ‘C’ each are
connected to form a triangle. The effective capacity
across any side is
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LEVEL-II
' COULOMB’S LAW:
oL c 1. Two equally charged identical metal spheres A and
B repel each other with a force F. Another identical
]\ /\ uncharged sphere C is touched to A and then
ﬁl b placed midway between A and B. The net force
= on C is in the direction
3c c c 1. F towards A 2. F towards B
1. — 2.3C 3.5 4. — 3.2F towards A 4.2F towards B
2 > 2 2. Two charges when kept at a distance of 1 m apart
127. The potential difference across 3 « F condenser . .
. in vacuum has some force of repulsion. If the force
B of repulsion between these two charges be same,
bMF 3 MF when placed in an oil of dielectric constant 4, the
____{ ‘_____l ] distance of separation is
1.025m 2.0.4m 3.0.5m 4.0.6m
3. Two point charges +4¢ and +e are ‘x’ distance
j| — apart. At what distance a charge ‘q’ must be
PR Y placed from charge +e so that it is in equilibrium.
1.40 Volt  2.60 Volt 3.80 Volt 4.120 Volt x 2x x x
KEY 1. 5 2. 3 3. 3 4. A
1.2 02.2 03.1 04.2 05.1 4, 0,,0, charges are separated by distance ‘d’. F is
06.1 07.3 08.2 09.4 10.4 .
1.2 12,1 13. 4 14.4 153 the force between them. The value of @, is halved.
16.3 17. 4 18.2 193 20.1 Tp have the same force between the charges, the
1.3 221 23 1 4.2 25 1 distance of separation should be
26.1  27.4 28. 1 29.3  30.4 d d
3.2 32,1 332 342 351 1d 25 r 4
36.2  37.2 38.1 39.4  40.2 5. Two unlike charges seperated by a distance of 1m.
41.3 42.3 43.4 44. 1 45.3 attract each other with a force of (.108V . If the
46.4  47.1 48.2 49.2 50.2 charges are in the ratio 1 : 3 ,the weak charge is
51.3 52,1 53.4 54.3  55.3
56.4 57.4  58.4  59.2  60.4 D2uC  2)4pC 3 6uC 4 suc
61.3 62.1 63.1 64.3 65.1 6.  Twopoint charges +4(C and +6C repel each other
66.3  67.3 63.4 69.2  70.1 with a force F. Ifa charge —5(C is given to each of
71.4  72.2 73.3 74.3 751 these charges, the force becomes
76.4  77.4 78.1 79.1  80.2 7 7
81.3 82.3 83.3 84.3  85.4 1) repulsive force of —— 2) attract force of
86.4 87.2 883  89.2 90.3 24 24
91.4 921  93.2 943 951 3) repulsive force 24 4) attractive force 24 F
96.2 97.1 98.2 99.4 100.1 7. Three charges each equal to 1 ¢ are placed at
101.4 102.4 103.2 104.1 105.3 the corners of equllateral triangle of side1m. The
106.2 107.3 108.1 109.1 110.3 force on one of the charges is
1.3 112.3  113.3  114.2 115.3 -9 -9
116.4 117.4 118.1 119.1 120.1 L 9x10®N 2 9V3x10”N
121.3 1222 123.1 1241 125.1 3) 27x10° N 4) 18x107 N
126.1 127.3 8. Two po.mt charges of 2C and - 6C attract each
other with a force of 12N. A negative charge of
2C is added to - 6C charge now the force be-
tween them is
1) 12N 2) 16N 3) 32N 4) 24N
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9.  Two particles each of mass 'z;' and carrying 15.  A.charge cannot exist without mass but mass can
charge 'Q" are seperated by same distance. exist Witho‘?t gharge?. o _
If they are in equilibrium under mutual gravita B.IC}};rge is invariant but mass is veriant with
. . veloci
t1.ona1 and_ clectro static forces, then )/ m C. Charge is conserved but mass alone my not be
(in c¢/Kg) is of the order of conserved
Dio® 210" 310" 4) 107 1)A, B, C are true
10. Two identical pendulums A and B are suspended 2)A, B, C are is true
from the some point. Both are given positive 3)A, Baretrue
cahrge, with A having more charge than B. They 4) A, B are false, C is true
diverge and reach equilibrium with the suspension || 16 Match the following:
ofAand B @aking angles ¢, and @, with the verti- a) Electric intensitiy ) M A
cal respectively. b) Electric potential f) A/°7°T4
)6 >0, . 2)_ 6 < 6, 3)6,=0, . ¢) Electric capacity 2) M2 A
4)The tension in A is greater than thatin B d) Electric ch h) o
11.  Theexcess (equal innumber) in number of electons cetric charge MLT ™4
that must be placed on each of two small spheres )a-eb-g,c—hd-f
spaced 3 cmapart with force of repulsion between 2)a-hb-g,c—e,d—f
the spheres to be 101° )y 1s 3) a-gb-hc—ed—f
1)25 2)225 3) 625 4) 1250
12. A particle of charge —¢ and mass m movesina Aa-hb-g.c-f.d-e
circular orbit of radius ;- abouta fixed charge +Q. . h the following:
The relation between the radius of the orbit » and 7. Matchthe following: o
. . . a) mass €) invariant
the time period T is ,
b) charge f) only attractive
9% s__ 94 o ¢) Coulomb force g) may be variant
D=1 2) " 5 N :
167" ¢y m loz” e, m d) gravitational force ~ h) may be repulsion
3 P2 = Oq T3 4 P2 = Oq T3 Da-f.b-gc—hd-e
) 167° €, m ) lor e, m 2)a-gb-ec—f,d-h
13 (A)Assertion : Force between two point charges 3)a-g,b—e,c—h,d—f
atrest is not changed by the presence of third point 4 a—gb—hc—ed—f
charge them. o
(R) Reason: Force depends on the magnitude o f 8. T“s) 1(113nt1ca1 n}rlly metal balls carry cha;gesbot;;r 3nC
the first two charges and seperation between them and -12nC. They are 3cm apart. The balls are
1) Ais true but R is false 2) R is true but A is false now touched togetl}er and then separated to 3cm.
3) Both A and R are true and R is correct expla- The force on them is
nation of A 1. 2025x10* N 2.2.025x10° N
4) Both A and R are true and R is not correct 3. 2.025%10°* N 4. 2025N
explanation of A. 19. Twoidentical charged spheres are suspended by
14.  Thepointcharges +1C,+1C and —]C areplaced strings of equal length and the strings make certain
atthe vertices A, B and C of an equilateral triangle angle with each other. When suspended in a liquid
of' side Im. Then of density 400 kg/m*, the angle between the
(A) The force acting on the charge at A is threads remains the same. If the density of the
9%x10° N material of the sphere is 1600 kg /m*, the dielectric
B) The electric field strength at Ais 9« 10° NC ™ constant of the liquid is
1) A is correct but B is wrong 1.1.3 2.2 3.3.1 4.5
2) B is correct but A is wrong 20. Two small conducting spheres each of mass
3) Both A and B are wrong 9x10~*kg kgare suspended from the same point
4) Both A and B are correct
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by non conducting strings of length 100 cm. They
are given equal and similar charges until the strings
are equally inclined at 45° each to the vertical.
The charge on each sphere is ..... coulomb

1. 14x10° 2.1.6x10°
3. 2x10°° 4.1.96x10°°
21. Charges 0f 40, -40 and 10 xC are placed in air

at the corners A, B and C respectively of an
equilateral triangle of side 2cm long. The resultant
force on the charge at ‘C’ is
1.9000N 2.900N 3.4500N 4.450N
22.  Two charged balls of the same radius and weight
suspended on threads of equal length are immersed
into a liquid having density of 4, and a dielectric
constant ‘K’. The density ‘d’ of the material of
the balls for the angles of divergene of the threads
in the air and in the dielectric to be the same is
Kd, K-l d, k-1
. H 2. K dl 3 . H 4 dl
23. Three charges +q, +q and +q are placed at the
corners of an equilateral triangle of side ‘a’. The
resultant electric force on a charge +q placed at
the centre of the triangle is

4N
a
' \
+ a +V
130 130
1. dre, @ 2. 4re, a
1 330°
CAme azQ 4. Zero
0

ELECTRIC FIELD INTENSITY:

24. Three electric charges +q each are placed at the
three corners of a square of side d. The intensity
of electric field at the fourth corner is

1 1 1 1
EETTEE T
“dre, d V2 “dre,d 2

1 20 1 2
“dre, d “dre, d’

25.

26.

27.

28.

29.

30.

31.

32.

33.

The breakdown electric intensity for air is
3x10° V/m. The maximum charge that can be
held by a sphere of radius 1 mmi is

1.033C 2.033nC 3.33C 4.33 uC

A proton (mass = M) and a deuteron (mass =
2M) are sent into an electric field. The ratio of
accelerations of the proton and deuteron is
1.1:1 2.1:2 3.2:1 4.4:1
Strength of the electric field in which an electron
will experience a force equal to its weight is

1. 5.625x10" N/C 2.2x102 N/C
3. 4x102 N/C 4. 4x10" N/C

Charges 20, 30, -40 and 504 C are at the corners
of'a square of 10 cm. The field at the point of
intersection of the diagonals is

1. 360810 x10° ¥ 2. 360x10° Y
C C
3. 360><106% 4. 36\/E><105%

The vertices of an equilateral triangle lie on the
circumference of a circle of radius 6 cm. Charges
each of 3C are placed at the vertices. Ifacharge
of 1C is placed at the centre of the circle, the force
actingonitis

1. 0.75x10° N 2. 15%10°N

3. 225x10°N 4. Zero

An infinite number of charges each equal to q are
placed along the x-axisatx=1,x=2,x=4,x =
8 meter .... The electric field at the point x =0 due
to this set of charges is

Y Y Y 0

T dre, 2. 3re, 3. 2w e, 4. TE,

1

Two charged particles of masses m and 3 m have
charges 3q and qrespectively. They are keptin a
uniform electric field and allowed to move for the
same time. The ratio of their kinetic energies is

1.1:9 2.1:27  3.9:1 4.27:1

A pendulum bob of mass 30 mg carrying a charge
of 2. 0x10%¢ 1s at rest in a uniform horizontal
electric field of 20000 N/C. The tension in the

thread of the pendulum s (g =10 m/s”)

L. 5x10%N 2. 4x10*N
3.3x10% N 4. 2x10°N

Two point charges of magnitude 4 # C and -9
4 C are 0.5m apart. The electric intensity is zero
atadistance ‘x’m from ‘ A’and ‘y’ m from ‘B’.
‘x” and ‘y’ are respectively
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Lm c QM c 39.  Asmall ball having charge ‘q’ is suspended from a
i o e — weightless, inextensible string. It is placed in a
p region of uniform electric field g =3x102N/C as
S Oohm —> shown in figure. In equilibrium, the string is making
1 05m. 1.0m 5 1.0m. 1.5m an angle of 30° with the vertical. If the mass of
3. 2.0m: 1.5m 4. I.Sm: 2.0m the ballis 3,3 g, the charge onitis (g =10ms ™)
34. ‘n’ charges Q, 4Q, 9Q, 16Q ..... are placed at °
distances of 1,2, 3 ..... metre from a point ‘0’ on \
the same straight line. The electric intensity at ‘0’ e
is € -
—_— |
n
1. 4”€QO 2 2 4”20 , 3.Infinity 4. 4”Q€0 \|
35. Iftheelectric field between the plates of a cathode g NG
ray oscilloscope be 1.2x10* N/, the deflection 1. +7yC 2. —TyC 3. +100uC 4. -100uC
that an electron will experience if it enters at right . .
angles to the field withpkinetic energy 2000 e\;/; is || 40 Themassofthesphereis3.2x107" kg and itcar-
(The deflection assembly is 1.5cm long.) ries a net charge equal to that of 10 electrons. If
1.0.34cm 2.34cm the electronic charge is —1.6x107"C and the
3.0.034mm 4.0.34 mm acceleration of free fall is 1(;¢2 the field re-
36. Charges of +10 u C each are placed at two quired to keep the sphere stationary is
opposite corners of a square of side /2 m and - 1) > 2) s
.. 5x107V /m 5107V /m
10 u C each at the remaining 2 corners. The
electric intensity at the centre of the square is 3) 2x10°V /m 4) 2107V /m
1. 90x10°N/C 2. 180x10°N/C 41.  Aparticlemass m and charge Qs placed atrest in
3. Zero 4. 60x10°N/C a unif(?rm electric ﬁelFI E and then r.eleas.ed. The K
37. ‘n’ charges Q, -4Q, 9Q, -16Q are placed at E. attained by the particle after moving distance Y is
distances of 1, 2, 3 ..... metres from a point ‘O’ 1) QEY? 2) QE’Y 3) QEY 4) Q°EY
on the same straight line. Then field at ‘O’ is 42.  Thereare nelectrons of charge ein a drop of oil
0 of density p . Itisin equilibrium in an electric field
1. Zero 2. 4z e, E. Then the radius of drop is
3. Zero (o) di . ) [ 2nek ]1/2 nek "
+ Zero (or) 3 according as 'n’ is even (or 1) 47 pg 2)( s j
odd respectively
4. We cannot say 3neE 3 2neE 3
38. Anelectron moving along positive x axis with a 3) ( Ar pg] 4) { 7 pg ]
speed of 3x10°m /s enters the region of a uniform
electric field. The electron stops after travelling a 43.  The dielectric strength air is 3x10°Vm™". The
distance of 90mm in the field. The electric field maximum charge that can be given toa conduct-
strength is (charge on electron= 1 ¢x 10" , Mass ing sphere of radius 2m s
of electron = 9.1x10 kg ) ) 1.33x10°C 2) 2.66x10°C
1.2.84 kv m™,along -ve x-axis 3) 3x107°C 4) infinite.
2.0.284 KV m" along-ve x axis 44. Two charges 1.0*8 andfl(.)’gC are pl'flced attwo cor-
T ners of an equilateral triangle of side 20cm. Elec-
3.0.284 kv m™ alon+vex axis tric intensity at the third corner is
4.28.4 kv m' along+ve x axis 1) /3x2250NC" 2)\2%x2250NC""
3) asonC™ 4) 2250NC"
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45.

46.

47.

48.

49.

50.

b)

An electron is projected into an electric field of
intensity 9x10° NC~! in the direction of the field
acting towards east. Its acceleration is

1) 1.6 x10"8 ms~2 towards west

2) 1.6x10' ms2 towards east
3) 9x10' s> towards west
4) 910" ;2 towards east

Two electric charges Q and 40 are seperated
by a certain distance. If the electric intensity at
Qs E, the electric intensity at the other charge is

nE, 3k

Point charges of 3x10°C aresituatedat each

1)4E 4)2E

ofthree corners of a square whose side is 15 cm.
The magnitude and direction of elec  tric field at
the vacant corner of the square is

1) 2296 V/m along the diagonal

2)9622 V/m along the diagonal

3)22.0 V/m along the diagonal

4) zero.

Two point charges —¢ and +¢ /2 are situated at

the origin and at the point (a, 0, 0) respectively.

The point along the x-axis where the electric field
vanishes is

D= 2 x=\a
3 o2 4y o Y2
) V2-1 ) V2+1

Acelectric field of 1 5% 10* NC! exists between

two parallel plates of length 2 cm. An electron en-
ters the region between the plates at right angles

to the field with a kinetic energy of E, =2000el'.
The deflection that the electron experiences at the

deflecting plates is

1)0.34 mm 2)0.57 mm
3)7.5mm 4)0.75 mm
Match the following :

Electric field outside ¢) Constant

a conducting charged

sphere

Electric potential out f) directly propor
side the conducting national to distance
charged sphere from centre

c)

d)

51.

Electric field inside
anon-conducting
charged sphere
Electric potential in

g) inversely propor
tional to the distance

h) inversely propor
side a charged tional to the square of
conducting sphere the distance
)a-h,b-g,c—e,d—f
2)a—-e,b—f,c—h,d—g
3a-hb-g,c—f,d-e
4Ya-g,b—h,c—f,d—e

Assertion (A) The dielectric medium between the
plates of a parallel plate capacitor lowers the
potential difference between the plates without a
battery.

Reason (R): The maximum electric field that a
dielectric can with stand without causing it to break
down is electric strength.

1) Both A and R are true, R is not correct
explanation of A

2)Both Aand R aretrue, R is correct explanation of A.
3)Aisfalse, Ristrue  4)Aistrue, R is false

ELECTRIC POTENTIAL

52.

53.

54.

55.

56.

Aball of mass 5 gand charge (-7 C moves from
point A whose potential is 500 V to a point B whose
potential is zero. The velocity ofthe ball at the
point B, if its velocity at the point A is zero, is

1. 0.1414 cms™! 2.0.1414ms™!

3.1.414 cms™! 4.1.414ms™

Two positive charges of 12uC and 8uC are
respectively are separated by 10 cm apart in air.
The work to be done to decrease the distance by
4cmis

1. Zero 2.3.8] 3.4.8] 4.5.76]
Two concentric, thin metallic spherical shells of radii

R and R,(R >R,) bear charges O and Q,
respectively. Then the potential at radius ‘r’

between R and R, will be times

4r €,

L 9.0
T "R R,

9.2
"R

9.2

0+0,
L= 2 -y

The velocity of electrons accelerated by a potential
difference of 1000 V is

1. 18.86x10"m /s 2.0.1886x10"m /s
3.1.886x107cm /s 4.1.886x10"m /s

An oil drop carrying charge ‘Q’ is held in
equilibrium by a potential difference of 600V
between the horizontal plates. In order to hold
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another drop of twice the radius in equilibriuma || 64.  An infinite number of charges each equal to Qare
potential drop of 1600V had to be maintained. . B B
The charge on the second drop s placed along the y —axisat X =4, X =8 and
0 30 so on. The potential at the point ¥ = (0 duetonet
1. S 2.2Q 3. > 4.3Q of charges is
57. 1000 small water drops each of radius ‘r’ and 20
¢ : 1) 2)
charge ‘q’ coalesce to form one spherical drop. 4r g, 3re,
The potential of big drop is larger than that of smaller
ones by a factor 3 1 2 0 4 I 90
1. 1000 2.100 3.10 4.1 ) 4z € 3 ) dr e, 3
58.  Acharge of 6.25uC inanelectric field is acted || 65, Three charges each 20 C are placed at the cor-
upon by a force 2.5 . The potential gradient at ners of equilateral triangle of side of (.47 . The
this point is potential energy of the system is
1) 4x10°V /m 2) 4x10°V /'m 1) 18x10°J 2) 9
3) 2.5x10°V /m 4)none 3) 9x10°J 4) 277
59.  Acloud carries a charge of 1000C atapotential || g6 Two charges 54C and 44C are seperated by a
of SK.V. If the cloud discharge, the amount of distance 20cm in air. Work to be done to decrease
energy released the distance to 10 cm s
D) sx10° 2) 2.5x10°) D18J 20457 3)27J 4 0.9J
3)107J 4) 5%10°J 67. Atthe corners of an equilateral triangle of side
60.  Ifthe electric potential at a certain distance from 25cm charges 1uC, 2uC and 3uC are placed.
a point charge is 900V and electric intensity is The electro static potential energy of the system is
225/m™" - The chargeis 1) 396x107 2) 132x10°J
D ax107c 2) 2x107C 3) 396x10°J 4) 132x10%J
3) 4x107C 4) 2x107°C 68.  Acharge —2uC atthe origin, —1uCat +7¢m
61. Ancelectric cell does 5 joules of work in carrying and 14C at —7¢m areplacedon y — axis. The
10 Coulomb’s of charge around a closed circuit. wual potential £ the svst . '
The emfofthe cell is mutual potential energy of the system is
)2V 2)05V 34V 41V 1) -0.51 2) —0.45J
62. Fouridentical charges each of charge ¢ are placed 3) 0.45J 4) zero
at the corners of a square. Then at the centre of || 69.  Atthe four corners of a square of side I m
the square the resultant electric intensity E and the four identical charges each 10~ are
net electric potential V are placed. The electric potential energy of the
1) E-0, V=0 2) E=0,V =0 systemis
1 2)1
3) E=0,V#0 4)E+0,V#0 )3607 ) 1807
63. Two positive charges ¢ and g are placed at the 180 (2 Lj
3 t—|J 4 :
diagonally opposite corners of a square and two ) 2 ) 360727
negative charges —¢ and —gare placed at the || 70 Three charges O and ¢ and +¢ are placed a t
other two corners of the square. Then at the cen- the vertices of right angled isosceles trianlge as
tre of the square t.he result.ant electric intensity E shown in the figure. The net electrostatic energy
and the net electric potential V are of'the configuration is zero if Q is equal to
1) E#0, V=0 2) E=0,V=0
3) E=0,V#0 4)E+0,V#0
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A
’ 4) A and R are correct and R is not correct
B explanation of A.
a 76.  Choose the wrong statement
a) Work done in moving a charge on equipotential
+q « *a surface is zero.
b) Electric lines of force are always normal to
—-q 24 equipotential surface
D 1+/2 2) 1+-2 ¢) When two like charges are brought nearer, then
electrostatic potential energy of the system is
3) 24 4 +q decreased.

71. Fourequal charges Q are placed at the four cor- d) Electric lines of force diverge at positive charge
ners of a square of side '' each. Work done in and converge towards negative charge.
removing a charge —Q fromiits centre to infinity is )a - 2)b 3 Hd

77. A chargeismoved againstrepulsion. Then we are
1) zero 2) \/§Q7 A) decreasing its kinetic energy
Ar e, a B) increasing its potential energy
C) increasing both the energies
3) \/§Q7 4) o’ 5 D) decreasing both the energies.
€ d 7S d 1)A,B,C,Daretrue 2)A, B, C are true

72.  Aninfinite number of charges each equal to g are 3)A, Baretrue 4) A only true
placed along the x—axis at x=1, x=2, || ELECTRIC CAPACITY
t hx=8...... ar}d SO Of. Whét 1S the poten- 78.  Two identical parallel plate capacitors are joined
tial and field respectively due to this set of charges . ) . T
atthe origin., in series to 100} battery. Now a dielectric with

K =4 1is introduced between the plates of second

9 9 9 _4q capacitor. The potential difference on capacitors.
Di3re, dore, P oge, 23 1) 607,407 2) 707,30V
q q q q 3) 75V ,25V 4) 807,201

3) 4r €, and 37 g, 4) 27 €, and 4r e, 79. A parallel plate condenser has initially air medium

73.  Whatwill be respectively the potential and elec- between the plates. Ifa slab of dieletric constant 3
tric field in the above set up if the consecutive having thickness ha.lf.the difference of seperation
charges have opposite sign? between t.he. plates is 1n‘Froduced, the percentage

In crease 1n 1ts capacity 18
q q q q 0 0 0 0
Dore and s, o D g0 and oo 1)333% 2)66.7% 3)50% 4) 75%
q q q q
3) St e, and 67 €, 4) 4r €, and 67 €,

74.  Assertion (A): Negative charges always move from
a higher potential to lower potential point Reason
(R): Electric potential is vector
1) Aistrue but R is false
2) Ristrue but A is false
3) Both A and R false
4) Both A and R are true

75.  Assertion: (A) Work done by electric force is path
independent.

Reason: (R) Electric force is consersation
1) Ais correct, R is wrong
2)Ais wrong, R is correct
3)Aand R are correct, R is correct explanation of
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