 OTHER IMPORTANT QUESTIONS

(A) Very Short AnswerType Questions (1 mark each)

Q.1. What is electric charge ?

Ans. Electric charge is something possessed by material objects that makes it possible for them to
exert electrical force and to respond to electrical force.

Q.2. Name any two basic properties of electric charge.

Ans. (i) Electric charge is quantised (#i) Electric charge is additive in nature.

Q.3. What does g, + g, = 0, signify in electrostatics ?

Ans. It signifies that 14,1 = Ig,| but signs of g4; and g, are mutually opposite.

Q.4. A glass rod rubbed with silk acquires a charge + 1.6 x 10712 C. What is the charge on the
silk ?

Ans. - 1.6 x 1072 C,

Q.5. Define the term ‘dielectric constant’ of a medium. [Delhi 2005]

Ans. Dielectric constant of a medium

Force between two electric charges separated by a finite distance in free space or air
Force between same charges separated by equal distance in given medium
Q.6. Define the dielectric constant of a medium. What is its unit ? [Delhi 2011 C]
Ans. For definition, see Very Short Answer Type Question Number 5. Dielectric constant is a unit-

less and dimensionless term.
Q.7. Two point charges having equal charges separated by 1 m distance experience a force of
8 N. What will be the force experienced by them, if they are held in water at the same distance ?
(Given : K, ., = 80) [A.L 2011 C]
Ans. In free space force between two equal point charges separated by 1 m is, F =8 N.
Hence in water (dielectric constant K= 80) force between these very point charges separated by

same distance will be

K=

_F _8N_jiN

80

Q.8. What is quantisation of electric charge ?
Ans. Charge on any body is an integer multiple of the charge of an electron or proton i.e.,
9= ne, wheren=0,1,2,3, .-
Q.9. Does the coulombian force,
charges are brought nearby ?
Ans. No, it does not change. The force b
other charges, if any.
Q.10. In an electric field an e
will be the relationship between the forc
Ans. Magnitude of force will be same

F =
water K
water

that one charge exerts on another charge, change, if other
etween two given charges is independent of presence of

lectron is kept freely. If the electron is replaced by a proton, what
es experienced by them ? [Delhi 2000]
but direction will be reversed.
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jeld a scalar or a vector quantity ? [Delp; a
‘ )ﬂ()]

Q.11. Give the SI :
Ans. N CorV mY). Electric

Q.12. Which physical quantity

Is electric fiel
field is a vector quantity:

unit of electric field.

) .
(coulomb) ™ ? Is it a vector or scalar qy

has unit newton aniyy

e . h is a vector quantity: - . e
Ans. Electric field, wh: " I(Si) Joetric field, and (if) electric dipole moment.

Q.13. Write the SI uni e
Ans. (Y)NC” orVm™ (i) C-m

Q.14. Define the term
ers 31 and 32 un

Ans. See Point Numb 1
Q.15. Two charges, one + 5 nC, and another — 5 nC, are pla

moment. >
Ans. Dipole moment p = g.2a = (5 pO)(1 mm) =5 x 10
Q.16. What is the direction of dipole moment ?

Ans. From negative charge towards positive charge.
he order of an angstrom. Thus, there must be larg,

Q.17. The dimensions of an atom are of t
electric fields between the protons and electrons. Why, then is the electrostatic field inside 5
[NCERT Exemplar|

conductor zero ?
Ans. Inside a conductor, the electric fields bind the atoms so as to make them electrical neutra|

entito.lz;\s It{here are no excess charge inside a conductor, hence electrostatic field is zero there
.18. How does the coulombian force between two point ch ielects
constant of the intervening medium ? BOELCRaGEs SEREHE SRD the[j\hle l;f)t)réi

Ans. Inversely proportional to the dielectric constant of intervening medium i.e., F o =
\ €., X

(AL 200y

a dipole. State its SI unit. [A.L 2006, 2008

der the heading “Chapter At A Glance”.
ced 1 mm apart. Calculate the dipol
¢

» 2017

Cx10°m=>5x107 C-m.

Q.19. gelfine relative permittivity of a medium
S‘ - - - . . - ’
A' ns. Relative permittivity (€,) of a medium is defined as the ratio of the permittivity of given
medium (€) to the permittivity of free space (€(), Thus, €, = Ll
i 7 r - .
Q.20. Consider the situati i i =0
r the situation shown in the Fig. 1.17 given below. What are the signs of q; and n?
1

[Delhi 2002]

Ans. g, is -ve but g, is + .
72 1s +ve. It is because electric field lines start from +ve charge and end at -V¢

charge.

Ans. See Fi :
e Fig. 1.18. [Delhi 2008]

Q.22. Draw electr K
. ostatic field 1i
R lines due to a small conductin
w Ans. See Fig. 1.19, 8 sphere having negative charg¢ or
~ (Al 2011 Cl

7]
A 4
B i
q1 1

Fig. 1.17

Fig. 1.18
. Fig, 1.19
Scarnmed wWiui vd
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Sketch the electric field lines for a uniformly charged hollow cylinder shown in Fig. 1.20.
[INCERT Exemplar]

Q.23

Electric field lines are shown in Fig. 1.21(s) and (b)

Ans.

+/'”__‘\_+++++ N

+ + éi_j'é'

+ + : :

+ + — =

: N — 2=

i * —] —

+ + :  —

+ + L

g (a) Top view (b) Side view
Hg, 1.0 Fig. 1.21
Q.24. Sketch the pattern of electric field lines due to an electric dipole. [A.L 2011 C]
Ans. See Fig. 1.22. :
+q q
Fig. 1.22

Q.25. Why do the electrostatic field lines not form closed loops ? [A.L 2012 C, 2015]

Ans. Electrostatic field lines cannot form closed loops because electrostatic field is a conservative
field. '
Q.26. A proton is placed in a uniform electric field directed along the positive x-axis. In which

direction will it tend to move ? [Delhi 2011 C]
Ans. Proton will tend to move along the positive x-axis in the direction of uniform electric field.

Q.27. How does electric field strength change with distance ‘7 from a short dipole ?

1
AHS. E o< —.
1’3

Q.28. Which orientation of an electric dipole in a unifo
equilibrium ?

rm electric field corresponds to stable
[A.L. 2008]

¥

é-) . - .—_) .
Ans, When dipole has its dipole moment p along the direction of electric field E ie., when p

3
ad E are parallel.

Q.29. Is the electric field due to a charge 'configuration with total charge zero necessarily zero ?

[A.L 2012 C, NCERT Exemplar]

Ans, No, not necessarily zero. As an example total charge on an electric dipole is zero but electric

field due to the dipole is finite at a given point.

Q.30. Two p'oint charges 4 and g, are PlaCEd at. 2 c}istance ar éi E ----- -f
Apart as shown in Fig. 1.23. The electric field intensity 18 z‘;ro-at aa d S
Point P on the line joining them as shown. Write two conclusions « >
Jorniie [Delhi 2014 C] Fig. 1.23

You can draw from this.

Scanned with Ca



Ans. We can draw following two conclusions : .

(i) Signs of charges g, and g, are mutually opposite.

(i) lgpl < Igq1. . g
Q.31. What is the net force on a dipole placed in a uniform electric field ?
Ans. Zero.

- - . =2 .
Q.32. A dipole of dipole moment p, is present in a uniform electric field E. Write the value of

—) . . - .
the angle between ; and E for which the torque experienced by the dipole is minimum.
[Delhi 20q9)

- — -
Ans. Torque 1 is minimum when angle between p and E is either zero or = rad, becayse

-5 o o

T=pXE.

Q.33. At what points, is the field due to an electric dipole parallel to the line joining the charges ?

[A.L 2003)

Ans. At any point on its axial line as well as its equatorial line.

Q.34. What is the angle between the directions of electric field at any (i) axial point, and
(i) equatorial point due to an electric dipole ?

Ans. 180° or & rad. :

Q.35. In which case are the electric field lines parallel to one another ?

Ans. For a uniform electric field.

Q.36. When is the torque acting on an electric dipole placed in a uniform electric field maximum ?

Ans. When electric dipole is placed perpendicular to the direction of uniform electric field.

Q.37. In Fig. 1.24, given below, at which point electric field is maximum and why ?

:\\t

Fig. 1.24
~ Ans. Electric field is maximum at point C, because relative separation between electric field lines
is less there.
Q.38. Distinguish between a dielectric and a conductor. [Delhi 2012 C]

5. () Conductors easily allow passage of electric char olectri t
e thr trics do no
allow passage of electric charge through them. - SUEA thert burt dielectis

(i) When placed in an external electric field E,

electric field ins

; there is polarisation of ch in dielectrics and
ide the dielectric is less than E,. P Of charges

Electric field inside a conductor is always zero.

-3

Q.39. Write an expression for the flux Ad of the electric field E through an area element As.

[Delhi 2010 Cl
- >
Ans. Electric flux Ap = E-As.
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Q.40 Detine electric tlux, Write its S1 unit. [AL 2012 G Di .
)

- > 1
: e ; d in : ctric fi s given by !
Ans, Fleotnie flun 0 passing through a surtace area s placed in an electric field Eisg

) >
g

& = E v =EscosB

N -
where € 18 the angle between E and 5.
Q1 unit of electric thun is N ms Ol
Q.41 Is electric thav a vector or a scalar ?
Ans. A scalar.
Q.42. State Gauss’ law in electrostatics. [Delhi 2008]
Ans. See Point Number 50 under the heading “Chapter At A Glance”.
Q.43. A charge j is placed at the centre of a cube. What is the total electric flux passing through

the entire cube 7

.
o

Ans. 0 = .
T e

Q.44. A charge ‘q" is placed at the centre of a cube of side ‘I’. What is the electric flux passing
through each face of the cube ? [A.L 2012]
Ans. As per Gauss’ law total electric flux passing through entire cube is 1. As the cube has

€o
o faces in all and charge 7 is situated symmetrically, hence electric flux passing through each face

14 Y

== &g, 1

Q.45. Two charges of magnitudes — 2Q and + Q are located at

points (2, 0) and (44, 0) respectively. What is the electric flux due to

these charges through a sphere of radius 3a with its centre at the

origin ? [A.L 2013]

Ans. As shown in Fig. 1.25, in accordance with Gauss’ law the
electric flux through the sphere surface
2

o = - 22 ,

€o Fig. 1.25

Q.46. Figure 1.26 shows three point charges, + 2q, — 4 and + 34. Two charges + 29 and - g are

enclosed within a surface “‘S’. What is the electric flux due to this configuration through the surface

'§'? [Delhi 2010]

+ 3q. S

Fig. 1.26
Ans. As per Gauss theorem, total electric flux over a closed surface S is

q

1 _
¢ = — X (charge enclosed within the surface) = _~[21=41=+_
o

Q.47. How is Gauss's law modified if a medium of dielectric constant K is present ?

Ans. Total electric flux ¢f = qu :
0
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a closed surface due to a charge located gy, ity
[ de |

Q.48. What is the net flux through

Ans. Zero.

Q.49. An arbitrary surf
the electric flux through this surface ?

Ans. Zero, because net charge within the .

Q.50. If the radius of the Gaussian surface encloging a
flux through the Gaussian surface change ? o

Ans. As the charge enclosed by the Gaussian surface remains une hanged, hence (.

also remains unchanged.

of dipole moment 20 5 (4 .
[AL 2012, Ne "-l(ihf Vihy

o J
“,“"F

ace encloses an electric dipole

closed surface is zero.

gurface is halved, how dues 4, f
' J & 1}
oy

A", 7!;;;:
!‘!l'(t“‘, ! 4
L]

1 - -1 U
Q.51. If Coulomb’s law had = dependence instead of 7 would Gauss’s thegrep, hi by,

still valid ? . _
Ans. No, because Gauss’s theorem is essentially based on inverse square lavy dependey,,

Coulomb’s law.

Q.52. What is the electric flux through a cube of side 1 cm which encloses an electric dipoles

[Delhi a3

Ans. Total flux is zero because net charge enclosed within the cube is zero, '

Q.53. A metallic spherical shell has an inner radius R, and outer radius K,. A charge () js pliced

at the centre of the spherical cavity. What will be surface charge density on (i) the inner surface, ind

(ii) the outer surface ? INCERT Exemplal
Ans. Due to presence of a charge Q at the centre of spherical cavity, +Q

a charge — Q is induced on the inner surface of shell and a charge + O

is induced on the outer surface as shown in Fig. 1.27. :’m”‘
44 i
(i) .. Surface charge density on inner surface o, = L. —Q2
Al 47'CR]
(i) .. Surface charge density on the outer surface o, = o + 2 ; T
Ay 4mR3 Fig. 1.27

: Qci'54' A (SPh‘;re %1 tohf rad;us r1 encloses a total charge Q. If there is another concentric spheré5:
of radius r, (> r;) an ere be no additional charge bet i i Jectric flvt
through S, and S, ge between S, and S,, find the ratio of elec

0 _@m/s _a _ Q
A. « — = = = e— = . .o ):(
ns 0 d/e 7, O 1. [Since charge within both spheres is 52 d
(B —1) Short Answer Type Questions (2 marks each) -

Q.1. Two charged spherical conductors, each of radius R, are distant d (4 > 2R). TheY bl
charges +q and —q. Will the force of attraction between them be exactly qz 4 (AL =

Ans. No, the force of attraction between charged sphetical 4meyd

2

conductors will be more than —1 X

| ey On account of mutual 'ﬂ,
attractive force there will be a redistributj .
spheres as shqwn in Fig. 1.28. As a resu?cl:l &&;c}i?\tgeg.on the "
between them is reduced and the force increases P

. H""""“_—‘—' d
Fig. 1.28
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