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KEY FEATURES

@ Smart tip )

‘Smart tips’ comprise important
theoretical or formula based short
tricks considering their usage in
solving MCQ.

A Caution )

‘Caution’ apprises students about
mistakes which are made while
solving an MCQs.

Examples )

‘Examples’ are provided to elucidate a
a concept using theory or MCQ or
numerical question and help students
hone their problem-solving skills.

@ Connection )

‘Connection’ enables students to
interlink concepts covered in different
chapters.
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Learning Pointers )

‘Learning Pointers’ provide
compilation of additional notes which
involve fusion of two concepts from
different chapters or come as indirect
extensions of subtopics.
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‘Knowledge Badhao’ includes
additional information relevant to
concept.
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‘Time Saver’ illustrates quick method
over lengthy conventional method of
solving numerical.

( Smart Code

‘Smart Code’ showcases simple and
smart mnemonic created for selected
concepts.

( QR Code

‘QR code’ provides:

i.  Access to a video/PDF in order to
boost understanding of a concept or
activity.

ii. Solutions to Topic Test of each
chapter, NEET (UG) 2022, 2023
and 2023 (Manipur) as well as JEE
(Main) 2022 and 2023 question
papers.

( Clock Symbol @

‘Clock Symbol’ instructs students that
given MCQ can be solved apace by
applying either smart tips, Time saver
or thinking hatke.

( Thinking Hatke @

‘Thinking Hatke> reveals quick
witted approach to crack the specific
question.

( Gyan Guru

‘Gyan Guru’ illustrates real life
applications or examples related to the
concept discussed.



Frequently Asked Questions

>

Why Absolute Series?

Gradually, every year the nature of competitive entrance exams is inching towards conceptual
understanding of topics. Moreover, it is time to bid adieu to the stereotypical approach of solving a
problem using a single conventional method.

To be able to successfully crack the NEET(UG) /JEE (Main) examinations, it is imperative to
develop skills such as data interpretation, appropriate time management, knowing various methods
to solve a problem, etc. With Absolute Series, we are sure, you’d develop all the aforementioned
skills and take a more holistic approach towards problem solving. The way you’d tackle advanced
level MCQs with the help of Hints, Examples, Smart tips, Time Saver, Smart codes and Thinking
Hatke would give you the necessary practice that would be a game changer in your preparation for
the competitive entrance examinations.

What is the intention behind the launch of Absolute Series?

The sole objective behind the introduction of Absolute Series is to cater to needs of students across a
varied background and effectively assist them to successfully crack the NEET(UG) /JEE (Main)
examinations. With a healthy mix of MCQs, we intend to develop a student’s MCQ solving skills
within a stipulated time period.

What do I gain out of Absolute Series?

After using Absolute Series, students would be able to:

a.  assimilate the given data and apply relevant concepts with utmost ease.

b.  tackle MCQs of different pattern such as match the columns, diagram based questions,
multiple concepts and assertion-reason efficiently.

c.  garner the much needed confidence to appear for competitive exams.

d.  easy and time saving methods to tackle tricky questions will help ensure that time consuming
questions do not occupy more time than you can allot per question.

How to derive the best advantage of the book?

To get the maximum benefit of the book, we recommend :

a.  Go through the detailed theory and Examples solved alongwith at the beginning of a chapter

for concept clarity. Commit Smart Tips and Time saver into memory and pay attention to

Caution.

Read through the Learning pointers section minutely.

Know all the Formulae compiled at the end of theory by-heart.

d.  Using subtopic wise segregation as a leverage, complete MCQs in each subtopic at your own
pace. Questions from exams such as JEE (Main), NEET(UG) are tagged and placed along the
flow of subtopic. Mark these questions specially to gauge the trends of questions in various
exams.

e.  Be extra receptive to Thinking Hatke, Alternate Method and application of Smart Tips and
Time saver. Assimilate them into your thinking.

c o

Best of [uck to all the aspirants!
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Chapter 1 : Electrostatics

iil.

iv.

In vector notation, force on q, due to q; is given
as,
- 1
F, = qlq2
4nKe, T,

I

where, r,, is the position vector from q; to qp.
Force on q; due to q; is given as,

> 1 qq,”
4nKe, r

21

2 21

where, r,, is the position vector from q; to q;.

o —>r——0 —  «— o
qi g Q2 -
S el L, %
on due to From " To

Force acting Position vector

Coulomb’s force between charges is central
force and acts along the line joining the charges.
Coulomb’s force between two charges is
independent of presence of other charges in the
surrounding.

Electric permittivity:

Electric permittivity ¢ is a physical quantity that
describes how an electric field affects and is
affected by a medium. Its value in free space is
g0 = 8.85 x 1072 C*/Nm’.

Dielectric constant (K or &,):

Dielectric constant is defined as the ratio of
permittivity of any medium (&) to the permittivity
of free space (&).

e, K= £

€

c=Kgg

Smart tip - 2 )

When space between the two charges is
partially filled with dielectrics of constant K,
the thickness t of the dielectric appears to have

the thickness tvK .

A
-
v

Total distance between two charges,
r=(—-t)+t JK

Force between charges will be,

F = 1 99

4re, [(r —t)+ t\/ﬁ]z

1.3 SUPERPOSITION PRINCIPLE,
FORCES BETWEEN MULTIPLE
CHARGES

ii.

Superposition principle:

Total force acting on a given charge due to
number of charges is the vector sum of the
individual forces acting on that charge due to
all the charges.

Consider number of charges qi, q2, qs....
applying force on a charge q.
Net force on q will be

are

N

- - — -
Foa =Fi+Fo+....+ Faa+Fa

q
I W I
> S
'S I3 " 4 0Cln
q2 %n—l

qs

The magnitude of the resultant of two electric
forces is given by,

E,, =+/F>+F +2FF,cos0

F,sin0

andtano = —*——
F, +F,cosf

Smart tip - 3 )

The force between any two charges is not
affected by the presence or absence of other
charges.

ii.  The force between two charges is maximum
if their magnitude is equal.

EXAMPLE - 1.1

Three charged particles with q; = — 50 nC,
2 = +50 nC, and q; = +30 nC are placed as
shown in figure. What is the net force on
charge g3 due to the other two charges?

q1 =-50nC g2 =+50nC

O :

10.0 cm 10.0 cm

' 1 10.0cm

q3 =+30nC @
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Solution:
Defining a co-ordinate system, with
charge q; at the origin, the forces on
charge q; can be drawn along with the
directions as shown in the figure (a).

q is negative and g3 positve
so the force is attractive.

q1 Y q2

Fa r,.

S
+ X
Jq3 10 cm
\\Qz and qs are positive,
so the force is repulsive.

E32 Figure (a)

It can be seen from the geometry that the

forces Fsi and Fs are at right angles
with each other. From vector addition the
direction of the net force can be
determined. The distance r between
charges q, and q3 is the same as that
between charges q; and q;. It can be
calculated as,

r=(10.0em)’ +(10.0cm)’ = 14.14 cm.

Y

=
T Fs
Direction of net force on ;3

Figure (b)

To determine the net force on charge qs,
use Coulomb’s law to compute the
magnitudes of the two forces on charge q;.

£y - Hlo

_ (9>< 109Nm2C’2)(50>< 10*9c)(30x 10*"’c)
(0.14m)’

=0.69x 10°N

Since the magnitudes of q; and q, are
equal and they are equidistant from gs,
The magnitude of the forces they exert
will be equal.

Fyp = M ~0.69x 10°N

Thus, the net force acting on charge qs is
given by,

Foet = [F2 +E + 2, E,,cosb
= V F321 +F322
= J(0.69x10°) +(0.69x10°)

=0.69 x 10~ x 2
=0.98x 10° N
Thus the net force on charge q3, as shown

e (1 0 =90°)

> Forces between multiple charges:

1. Principle of superposition is used to calculate
electric force on a charge due to other charges in
the vicinity.

il. For N point charges qi, qp, .... , qn located at

g —

IR
positions ri, r», ...rn with respect to origin

respectively, total force E experienced by
charge q; due to all other charges is given by,

— —

- -
Fi=Fo+Fis+Fu+.. +Fin

iii.  Using vector form of Coulomb’s law,

- - - - - -
= 1 L—T, -1 ri—TIN
F= q,9, > +4q,q; R +q,4, 3
47-580 - > - - - >
L—1, -1, ri—rw

1.4 CONTINUOUS DISTRIBUTION OF CHARGES

> Continuous distribution of charges:

A system of closely spaced electric charges form a continuous charge distribution.
On macroscopic level, quantisation of charges is ignored. For a charged body with reasonable size, its charge

distribution is treated as continuous.

»  Types of charge distribution: The continuous distribution can be categorized as linear, surface and volume
charge distribution. The respective densities can be studied as follows:

Linear charge distribution

Surface charge distribution

Volume charge distribution

Definition When charge is distributed
along a line, charge
distribution is called linear

charge distribution.

When charge is distributed
over a surface, charge
distribution is called surface
charge distribution.

When charge is distributed
over the volume of an
object, it is called volume
charge distribution.




Chapter 1 : Electrostatics

Diagram
+ + 4+ + 4+
+ + + + +
+ + + + 4+
+ + + + 4+
+ + + + +
Thin long conductor (wire) Metal plate Metal Sphere
Formula for A=q/L G =q/A p=q/V
charge density Where, L is length of rod Where, A is surface area Where, V is volume
Unit of charge coulomb metre ' coulomb metre > coulomb metre
density (Cm™) (Cm™) (Cm™)
Dimensions of Op 1l 4 1 0 =221 4 1 O 314 1
o dlere [MTL"TA'] [MTL™T A'] [MTL™T A']
Force > - >
F: qO .[}L_(ili‘.! F: qO J.G_Clsi‘.! F: qo J.defJ
4me, ? ! 4me, Y 4ne,” ¢
where, r' is distance between charge element and point under consideration. ' is unit vector
directed from charge element to the point.

1.5 ELECTRIC FIELD, ELECTRIC FIELD

LINES, ELECTRIC FIELD DUE TO A
POINT CHARGE

ii.

iil.

iv.

ii.

Electric field:

The space around charge in which its electric
force can be experienced is called electric field.
The electric field is a vector quantity introduced
as an intermediary between charges.

Charge ———=2= Electtic  puens oreon _, AnOther
g Exerts force on field e Charge

It is an entity which has its existence along with
the charge that produces it.

The electric field is characteristic of charge or
system of charges and independent of the test
charge placed at a point.

A charge does not experience any force due to
electric field produced by it.

The electric field is quantified by electric field
intensity.

Electric field intensity (E)

Electric field intensity at any point in an electric
field is defined as the force acting per unit test
charge at that point in an electric field.

Electric field intensity represents strength of
electric field.

It is also called as electric field strength or
electric field.

o F o F
. E=1lim— E=—
Formulae: a>0q s
Where, qo = test charge
Ve NC ' or Vm™
Units: (SI)
Dimensions: [Ml L't AI]
Type: Vector

iii. In the presence of dielectric of dielectric
constant K, electric field decreases and becomes

I . . .
F times its value in free space.
> Electric field due to a point charge:

i Consider an isolated point charge q at the origin.
Force experienced by test charge qo at distance

ris, F :Lq—%”f
4ne, 1
) o o F
ii.  The electric intensity at the point is given as, E =—
9o
Eo_l a3
4ne, T

iii.  The magnitude of E follows inverse square law.

iv.  The electric field due to point charge is
spherically symmetric.

v. For a positive charge, the electric field will be
directed radially outwards from the charge. On
the other hand, if the source charge is negative,
the electric field vector, at each point, points
radially inwards.

Smart tip - 4 )

If two like charges q; and q, are separated by
distance r, then distance x between charge
q1, and null point (point where net electric field

due to both the charges is zero) is, x = L

q—2+1
N V4,

a1 O . O
“«X Pe—X,—>
< r >

Null point for like charges
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ii. If two unlike charges q; and q, are separated
by distance r, then distance x between

charge q;, and null is, x =

N q1 qQ2
—O O

«x,>e—Tr

Null point for unlike charges

EXAMPLE - 1.2

Calculate the magnitude and direction of the
electric field at a point P which is 60 cm to the
right of a point charge Q =—3.0 x 10°° C.
Solution:
The magnitude of the electric field due to
a single point charge is given by

E= ! % The direction is found using
4me, T
the sign of the charge Q.

The magnitude of the electric field is,
£k _ (9x10°Nm’C?)(3.0x10°C)
r’ (0.60 m)’
=75 x 10° N/C

As the charge Q is negative point charge,
the direction of the electric field is towards
the charge Q (i.e., radially inwards).

il.

ii.

iv.

Vi.

Vii.

Viii.

> Motion of a charged particle in an electric field:

Electric field lines:

The imaginary path along which a free positive
charge moves when placed in an electric field is
called as electric field lines .

They start from a positive charge and end on a
negative charge.

A field line is a space curve, i.e., a curve in
three dimensions.

The tangent to the field lines at any point gives

the direction of the electric field intensity E at
that point.

Two field lines do not intersect each other.

The field lines are normal to the surface of a
charged conductor at any point.

Field lines do not pass through a conductor.
Hence the electric field inside a conductor is
always zero. Field lines can pass through an
insulator.

Electric field lines are crowded together where
the field is strong and widely separated from
each other where the field is weak.

If electric field intensity is same both in
magnitude and direction throughout then
electric field is said to be uniform. Uniform
electric field is represented by equispaced
parallel lines.

to its motion can be described as follows:

Suppose a charged particle having charge Q and mass m is initially at rest in an electric field of strength E.
The particle will experience an electric force which causes its motion. Some of the physical quantities related

Where,
Q = charge on the particle

Force
F=QE
Acceleration F QE
a=—=—o0
m

E = Strength of electric field
m = mass of the charged particle

Velocity: Suppose at

point A the particle is at

4

ml

rest and in time t it y= QBt_ [2QAV " Ao <B
reaches the point B m m Y e
where its  velocity > Where,
becomes v. Velocity at point A =0
Momentum = i i
u p=mx QEt _ QEt V_ yelomty at point B
m t = time
B 200V AV = potential difference
=M = =N 2mQAV between A and B
- = Separation between A and B.
Kinetic ener Q% *
gy K.E. = lmvz :lm[@} :Qﬁ
2 2 m 2m
K.E. = %mxg ~ QAV
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E_
D_
Oo—

1.1

It is interesting to note that dipole field

E = decreases much rapidly as compared
to the field of a point charge (E ocizj .
r

Electric field intensity and electric potential
due to a point charge q, at a distance
t; + t, where t; is thickness of medium of
dielectric constant K; and t, is thickness of
medium of dielectric constant K, are:

. Q :
g, (tl\/ElthZ\/fz)z,
1 Q

4, (K + 6K, )

Multiple Choice Questions

ELECTRIC CHARGES AND THEIR

CONSERVATION, CONDUCTORS
AND INSULATORS, FREE AND
BOUND CHARGES INSIDE A
CONDUCTOR

Which one of the following is the unit of
electric charge?

(A) coulomb (B)
(C) wolt (D)

The electric charge always resides

(A) at the centre of charged conductor.

(B) at the interior of charged conductor.

(C) on the outer surface of charged conductor.
(D) randomly all over the charged conductor.

newton
coulomb/volt

Which among the following is a sure test of
electrification?

(A) Attraction (B) Induction

(C) Repulsion (D) Conduction

A body can be negatively charged by
(A) giving excess of electrons to it.
(B) removing some electrons from it.
(C) giving some protons to it.

(D) removing some neutrons from it.

One metallic sphere A is given positive charge
whereas another identical metallic sphere B of
exactly same mass as of A is given equal
amount of negative charge. Then

(A) mass of A and mass of B still remain

equal.

(B) mass of A increases.

(C) mass of B decreases.

(D) mass of B increases.

10.

11.

12.

When a glass rod is rubbed with silk, it
(A) gains electrons from silk.

(B) gives electrons to silk.

(C) gains protons from silk.

(D) gives protons to silk.

Two identical conductors of copper and
aluminium are placed in an identical electric
fields. The magnitude of induced charge in
aluminium will be

(A) zero

(B) greater than in copper

(C) equal to that in copper

(D) less than in copper

When a body is connected to the earth, electrons
from the earth flow into the body. This means
the body is

(A) uncharged.

(B) charged positively.

(C) charged negatively.

(D) an insulator.

Five balls numbered 1 to 5 are suspended using

separate threads. Pairs (1, 2), (2, 4) and (4, 1)

show electrostatic attraction while pairs (2, 3),

(4, 5) show repulsion. Therefore, ball 1 must be
[BCECE 2015]

(A) neutral

(B) metallic

(C) positively charged

(D) negatively charged

Transfer of electric charge can take place in
such quantities which are integral multiples of
(A) 1 e.s.u. of charge

(B) 1 coulomb

(C) 1 micro coulomb

(D) 1.6 x 107"’ coulomb

A glass rod rubbed with silk is used to charge a
gold leaf electroscope and the leaves are
observed to diverge. The electroscope thus
charged is exposed to X-rays for a short period.
Then

(A) the divergence of leaves will not be
affected.

(B) the leaves will diverge further.

(C) the leaves will collapse.

(D) the leaves will melt.

There are two metallic spheres of same radii but
one is solid and the other is hollow, then

(A) solid sphere can be given more charge.
(B) hollow sphere can be given more charge.
(C) they can be charged equally (maximum).
(D) None of the above
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68.  An alpha particle with kinetic energy 20 MeV is _T
heading towards a stationary tiny nucleus of TG G0 LT EREEE
zinc as shown in the figure below. Calculate the o .
distance between alpha particle and nucleus . An electric dipole consists of charges + 4e and
when alpha particle is closest to the nucleus. — 4e separated by 0.8 nm. The magnitude of the
(Atomic number of zinc = 30) torque on the dipole when the dipole moment is
perpendicular to the electric field of strength
o particle 21 x 10° N/C is x 1072 Nm.
(Take m=3.14) [Ans: 3.21]
2. Three charges —q, +Q and —q are placed in a
straight line as shown
fe—T—
(A) 128x10°m  (B) 3.66x10"°m - +Q B
(C) 432x10%m (D) 526x10"”m X 2x >
. If the total potential energy of the system is
69. A charge Q is plaged at the zero, then the ratio Q/q is
centre of an imaginary ]
C [Ans: 0.22]
surface which is part of an
imaginary sphere as shown 3. Charges of 18 uC are placed at each of the four
in figure. The flux of electric corners of a square of side 3+/2 m. The potential
field due to this charge at the point of intersection of the diagonals is
through the surface is kV. (k=9 x 10° SI unit)
wn 2 ®m 2L 0 & p 2 [Ans: 216]
€, 4¢, 3e, 6¢, . . .
' ] 4. A spherical conductor of radius 2 cm is
70. A §pherlcal portion has been removeq from a uniformly charged with 12 nC. The electric field
solid sphere having a charge distributed at a distance of 6 cm from the centre of the
uniformly in its volume as shown in the figure. sphere is x 10* V/m [Ans: 3]
The electric field inside the emptied space is o ) )
(A)  zero everywhere. S. The electric intensity due to a dipole of length
(B) non-zero and uniform. 10 cm and having a charge of 500 uC, at a point
(C) non-uniform. on the axis at a distance 20 cm from one of the
(D)  zero only at its centre. charges in air, is x 10’ N/C
[Ans: 6.25]
ﬁ; Answers to MCQs
1.1: . A 2. () 3. (€C) 4 A 5 (D 6. B 7. () 8 @B 9. A 10. (D)
11. B) 12. (C) 13. (C) 14. (A) 15 (A) 16. (B) 17. (B) 18 (B) 19. (A) 20. (D)
21. (©)
1.2 I. O 2. B 3 @B 4 DO 5 (© 6. A 7. B 8 (A 9. (D) 10. (B)
11. (C) 12. (C) 13. (A) 14. (D) 15 (A) 16. (A) 17. (C) 18. (A) 19. (B) 20. (D)
21. (B) 22. (A) 23. (A) 24. (D) 25. (A) 26. (D) 27. (D) 28. (A) 29. (A) 30. (A)
31. B) 32. (D) 33. (D) 34. (D)
1.3: . (© 2. A 3 (©) 4 B 5 A 6. B 7. A 8& (©) 9. (A 10. (©
1. B) 12. (C) 13. (C) 14. (D) 15 (A) 16. (B) 17. (C) 18. (A) 19. (B) 20. (A)
1.4: . (© 2. A 3 @B 4 A 5 M) 6. MO 7. () & (©) 9. (A 10. (A
11. (A) 12. (B) 13. (A)
1.5: . (¢ 2. B 3. MO 4 © 5 (©) 6. A 7. DO 8 (© 9. (© 10. (D
11. (D) 12. (D) 13. (B) 14. (C) 15 (A) 16. (B) 17. (C) 18 (C) 19. (B) 20. (D)
21. (C) 22. (B) 23. (B) 24. (C) 25. (B) 26. (C) 27. (D) 28. (C) 29. (C) 30. (B)
31. (A) 32. (A) 33. (A) 34. (C) 35 (A) 36. (O 37. (A
1.6: . A 2. A 3 QA 4 A 5 A 6. O 7. DO 8 © 9 (© 10. A
1. B) 12. (©) 13. (B) 14. (CO) 15 (B) 16. (D) 17. (C) 18. (D) 19. (A) 20. (B)
21. (D) 22. (C) 23. (A)
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1.7:

1.8:

1.9:

1.11:

1.14:
Misc:

. (A) 2. (B) 3. (A) 4. (A) 5.

11. (D) 12. (A) 13. (A) 14. (D) 15.

. (A 2. (B) 3. (C) 4 (D) 5.

1. (A) 12. (B) 13. (D) 14. (C) 15.
21. (C) 22. (C) 23. (A) 24. (D) 25.
31. (B) 32. (B) 33. (D) 34. (D) 35.

. © 2. (D) 3. (C) 4 (A 5.

11. (C) 12. (C) 13. (C) 14. (B) 15.
21. (A) 22. (C) 23. (B) 24. (D) 25.
31. (C) 32. (A) 33. (D) 34. (C) 35.

. B 2. (B) 3. (B) 4 (C) 5.

11. (C) 12. (C) 13. (D) 14. (B) 15.

. (A 2. (B) 3. (O 4 (A 5.

11. (A) 12. (A) 13. (A) 14. (B) 15.
21. (A) 22. (B) 23. (C) 24. (D) 25.

I. (©) 2. (A) 3. D) 4 (A 5.

11. (A) 12. (A) 13. (A) 14. (D) 15.

. (A 2. (O 3. (A) 4 (C) 5.

11. (D) 12. (B) 13. (C) 14. (C) 15.
21. (B) 22. (C) 23. (C) 24. (C) 25.
31. (C) 32. (D) 33. (A) 34. (C) 35.
41. (A) 42. (A) 43. (A) 44. (A) 45.
51. (C) 52. (A) 53. (C) 54. (C) 55.

61. (D)
. O 2. (D) 3. (B) 4 (D) 5.
I. (B) 2. (D) 3. (A) 4. (B) 5.

11. (C) 12. (C) 13. (B) 14. (D) I15.
21. (D) 22. (A) 23. (B) 24. (B) 25.
31. (A) 32. (B) 33. (B) 34. (A) 35.
41. (A) 42. (A) 43. (D) 44. (D) 45.
51. (A) 52. (A) 53. (B) 54. (D) 55.
61. (C) 62. (A) 63. (D) 64. (B) 65.

1.1

ELECTRIC CHARGES AND THEIR

CONSERVATION, CONDUCTORS
AND INSULATORS, FREE AND
BOUND CHARGES |INSIDE A
CONDUCTOR

Excess of electron gives the negative charge on
body.

Negative charge means excess of electrons
which increases the mass of sphere B. Whereas
positive charge on sphere A is given by removal
of electrons.

On rubbing glass rod with silk, excess electrons
are transferred from glass to silk. So glass rod
becomes positive and silk becomes negative.

(A)
D)

©
(B)
(B)
(A)

(D)
(A)
©
©

D)
(B)

©
(A)
©

(B)
(A)

©
(©
(B)
(A)
(D)
©

D)

(A)
©
(A)
B)
(D)
(A)
D)

(© 7. (D) 8 (C) 9. (C) 10. (O

(A) 7. (C) 8 (B) 9. (D) 10. (D)
(B) 17. (C) 18. (D) 19. (B) 20. (C)

. (D) 27. (C) 28. (D) 29. (C) 30. (A)

(D) 37. (A)

D) 7. (B) 8 (D) 9. (D) 10. (B)
(A) 17. (D) 18. (A) 19. (A) 20. (C)

. (D) 27. (C) 28. (C) 29. (C) 30. (D)

(D)

(C) 7. (B) 8 (A) 9. (D) 10. (C)
(B) 17. (D) 18. (B)

(C) 7. (C) 8 (D) 9. (A) 10. (C)
(B) 17. (B) 18. (B) 19. (B) 20. (B)
(B) 27. (C)

(C) 7. B) 8 (B 9. (B) 10. (C)
(D)

D) 7. (A) 8 (C) 9. (B) 10. (B)
(D) 17. (A) 18. (A) 19. (B) 20. (D)

. (B) 27. (B) 28. (B) 29. (D) 30. (B)

(C) 37. (A) 38. (B) 39. (C) 40. (B)

. (A) 47. (B) 48. (C) 49. (C) 50. (B)

(B) 57. (A) 58. (C) 59. (C) 60. (C)

(C) 7. B) 8 (D) 9. (C) 10. (A)
(C) 17. (B) 18. (D) 19. (B) 20. (A)

. (C) 27. (C) 28. (C) 29. (A) 30. (B)

(B) 37. (B) 38. (C) 39. (A) 40. (D)

. (C) 47. (C) 48. (A) 49. (D) 50. (C)

(C) 57. (D) 58. (B) 59. (B) 60. (A)

. (A) 67. (C) 68. (C) 69. (D) 70. (B)

Since both are metals so equal amount of charge
will be induced in them.

When a positively charged body is connected to
the earth, electrons flows from earth to body and
body becomes neutral.

As 2 and 3 repel and also 4 and 5 repel; 2, 3, 4
and 5 must be charged.

As 2 and 4 attract, they must be oppositely charged.
As 1 attracts both 2 and 4, this is possible only
for a neutral ball. Hence, 1 is neutral.

T I T I I
O QO @

>
\_/ \_/
\_/ <— = repulsion

w___»= attraction

[
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39Q_d°
2 x 3x
1 2 2
g:—X—=—= 0.22
q 3 3 9
4.
18 uC 18 uC
r
372 m (0]
5.
18 uC 18 uC
The potential at point O is the addition of the
potentials created by all four charges.
V=4V,
Now, V= kd where, r = %xDiagonal
T
but, Diagonal of a square = \/E(sideof square)
Diagonal =V2x3J2 =6m
r= 1 x6=3m
2
I Topic Test
A charge of 5.8 x 10"%¢C 4.
(A) does exists.
(B) does not exist.
(C) exists for a short time.
(D) exists only if placed in higher orbits.
Two point charges repel each other with a
force of 100 N. One of the charges is
increased by 10% and other is reduced by
10%. The new force of repulsion at the same 5.
distance would be
(A) 100N (B) 121N
(©) 99N (D) 90N
Three charges — q;, + q; and — q3 are placed as
shown in figure. The x component of the force
on — q, is proportional to 6.
-3 Ya
\a
0
7.
<—b—>|
& > X
—q1 +q2
(A) %—%sine (B) %—%cose
(©) %+%Sin6 (D) %+%cos6

V=9 x 10" x

-6
810" _ 545 10°

V=4V,=216 x 10’ volt =216 kV
__ 1L g
4ne, 1’
_ 9x10°x12x10”
(6x1072)
=3x 10" V/m

-q tq

Id— 10 cm—bid—z() cm——>»

|« 25 cm >|

. 2pr
By using E=9x10’ Xm;

p=(500x 10°) x (10 x 10

=5x107° Cm
r=25cm=025m,/=5cm=0.05m
9 s
:9><10 ><2z<5><10 :(2).25 625 % 107 N/C
{(0.25)" —(0.05)"}

A square is centered at origin having sides
parallel to x and y-axis. It has surface charge
density 6 (X, y) = op Xy within its boundaries.
The measure of charge of each side of square is
Q. What is the total charge on the square?

(A)  4oQ’ (B) 2002’
(©) o’ (D) Zero

Two positive charges of 20 coulomb and Q
coulomb are situated at a distance of 60 cm. The
neutral point between them is at a distance of
20 cm from the 20 coulomb charge. Charge Q is
(A) 30C B) 40C
(C) 60C (D) 80C

An electric dipole, when held at 30° with
respect to a uniform electric field of 10* NC™'
experiences a torque of 9 x 1072° Nm. Calculate
dipole moment of the dipole.
(A) 17x10”Cm  (B)
(C) 18x10¥”Cm (D)

1.8 x 107 Cm
1.7x10°° Cm

A charge Q is enclosed by a Gaussian spherical
surface of radius R. If the radius is doubled,
then the outward electric flux will

(A) increase four times.
(B) be reduced to half.
(C) remain the same.
(D) be doubled.
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8.

10.

11.

12.

13.

14.

Two charged conducting spheres of radii R; and
R, separated by a large distance are connected
by a long wire. The ratio of the charges on them
is

(A) B)

]
[N

© D)

'/'U|7U N’PUL’PU

[N

;c|w _w|3v

—

The electric potential due to the nucleus of the
hydrogen atom at a distance of 5.3 x 10! m is
27.2 V. What is the potential due to the helium
nucleus at the same distance?

(A) 27.2V (B) 544V
(C) 136V (D) 204V

The electric field in a region is radially outward
with magnitude E = Ar. Find the charge
contained in a sphere of radius 20 cm. Given:
A=100Vm~

(A) 9.89x10"C

B) 7.85x10"C

(C) 8.89x10'"C

(D) 8.19x10'C

Two positive point charges 12 pC and 8 pC are
placed 10 cm apart in air. How much work must
be done to bring them close by 6 cm?

(A) 28] (B) 3.87
(C) 48]J (D) 13.07

A thin charged shell of surface charge density
~1.77 x 10°° Cm? is placed in air. The electric
field at its surface is,

(A) 2x10°NC! (B)
(C) 2x10°NC! (D)

~2x 10°NC"!
~2x 10°NC"!
Two equal charges are separated by a distance
d. A third charge placed on a perpendicular

bisector at x distance will experience maximum
Coulomb force when

(A) x=d/\2 (B)
(©) x=d2+2 (D)

x=d2
x=d2\3

The energy density per unit volume of medium
in an electric field of intensity 400 V/m is
(dielectric constant of material is 2 and
g0 = 8.85 x 107" units)

(A) 35.40x 10° J/m®
(B) 4035 x 107" J/m’
(C) 43.5x10° Jm’

(D) 1.416 x 107 J/m’

Answers
. B 2. (O 3. (C) 4 (D)
5. D 6. (C) 7. (C) 8. (A
9. (B) 10. (C) 11. (D) 12. (D)

13.(C) 14. (D)
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