3/17/26, 10:23 PM

Q1

Q2

Q3

Q4

Q5

https://gbg-admin.penpencil.coffinalize-question-paper/print-preview

KCET_DPP 2
KCET

Ultimate KCET Crash Course 2026

PHYSICS

DPP: 2

Electric charges and fields

A charged conductor produces an electric field
of intensity 103 V/m just outside its surface in
vacuum. Then, it produces the electric field of
intensity E just outside its surface, when it is
placed in a medium of dielectric constant 4. The
value of E will be
(A) 400 V/m

(C) 250 V/m

(B) 450 V/m
(D) 150 V/m

Surface density of charge on a charged
conducting sphere of radius R in terms of electric
field intensity E' at a distance r in free space is (r
> R,E,= permittivity of free space)

(A ¢, B(£)” B e, B
©e,B(%)” D) e, B

Three infinitely long charge sheets are placed as
shown in figure. The electric field at point P is

:Z
& E Z =3a
-
20 4: Z=a
__________ e X
g Z=-a
(A) 22
1}
(B) 2k
€0
Q) -2
€
(D) — 4o

Electric field strength due to a point charge of
9uC at a distance of 90 cm from the charge is:
(A) 9 x10* N/C

(B) 1x 105 N/C

(C)5x 104 N/C

(D) 1x10* N/C

Qé

Q7

The electric field components in the given figures
arein B, = aml/z,Ey =E, =0

which a = 800NC ~1m /2, If net flux
through the cube is 1.05 Nm2C'(assume a =
0.1m), The charge within the cube is

b4

i ||
/ a
A
(A) 9.27 x1072 C
(B) 9.27 x102 C

(C) 6.67 x1072 C
(D) 697 x10"2 C

] o

X

A spherical conducting shell of inner radius '
r1'and outer radius 'r9 has a charge 'Q" A
charge-q is placed at the centre of the shell. The
surface charge density on the inner and outer
surface of the shell will be

(D) Zero and &

—q
47r'r§
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Q8

Q9

Q10

Qn

Q12

F is the force between the two identical charged
particles placed at a distance Y from each other.
If the distance between the charges is reduced to
half the previous distance then force between
them becomes
(A)F/4

(Q2F

(B)4F
(D)F/2

An electron of mass 'm' and charge 'q is
accelerated from rest in a uniform electric field of
strength E. The velocity acquired by the electron
when it travels a distance L'is

OWer ®) , /2n
mL q
(), [24PL (D) . [4E
m mL

A point charge Q is placed at the centre of the
line joining two equal point charges +q and +q.
The value of Q if the system of the charges is in
equilibrium, is

—q _4

(A) 2 (8)— 2

+q +q

(© 12 (D) 22
When a piece of polythene is rubbed with wool,

a negative charge 4 x 10~ C is developed on the
polythene. The number of electrons transferred
from wool to polythene is [e = 1.6 x 1077 C]

(A) 1.5 x 10"

(B)3.5x10"

(C)2.5x10™

(D) 2.5 x 1012

In hydrogen atom an electron revolves around a
proton (in nucleus) at a distance 'r 'm. the
intensity of electric field due to the proton at
distance 'r'is 5 x 10" NC~" the magnitude of force
between the electron and proton is (charge on
electron=1.6x 1077 C]

(A) 4% 108N

(B) 8 x 108 N

(C)4x10°8N

(D)8x108N

Two point charges +3pC and +8pC repel each
other with a force of 40 N. If a charge of -5uC is

Q13

Q14

Q15

Q16

Q17
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added to each of them, then force between them
will become

(A) =10N

(B)1ON

(C)20N

(D) -20 N

Three equal charges q;, g2 and 'gs are placed on
the three corners of a square of side 'a' If the
force between gy and g is F1, and that between
ay and g3 is 'Fy3, then the ratio of magnitudes

F]z .
(7))

(A)1/2 (B)v/2
1
© = (D)2

Three charges each of +1uC are placed at the
comers of an equilateral triangle. If the repulsive
force between any two charges is F, then the net
force on either charge will be [cos 60° 0.5]
(A)2F (B)3F

(©V2F (D) V3F

The electric field intensity on the surface of a
charged solid sphere of radius' and volume
charge density 'p' is given by (¢,= permittivity of
free space

(A) Zero

(B) 5=

(o)

4dme, T

(D) 5T

6e,

If the radius of the spherical gaussian surface is
increased then the electric flux due to a point
charge enclosed by the surface

(A) increases

(B) remains unchanged

(C) decreases

(D) zero

The bob of a simple pendulum of length "I' has a
mass m' and charge q. The pendulum is
suspended between the plates of a charged
parallel plate capacition The direction of electric
field is shown in figure. The period of oscillations
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Q18

Q19

Q20

of the simple pendulum is (acceleration due to
gravity>qE/m)

® 1,713
27 qEL
L 9
C - 4L
©, 151
qE
LI~
D - -, 1
® 1,7k
L9+% ]

An electric dipole consisting of two opposite
charges of 2 x 1076 C separated by a distance of
3 cm placed in an electric field of 2 x 10°

N/C then the maximum torgue acting on dipole is
(A)12x107"N-m

(B)24x103N-m

(©)12x103N-m

(D)24x107"N=m

Select the correct statement from the following.

(A) Gravitational force is stronger than
electrostatic force

(B) Gravitational as well as electrostatic force
always attractive.

(C) Gravitational as well as electrostatic force
always act along the line joining the two
objects.

(D) Inverse square law (F o ril) is not obeyed
by electrostatic force

Two electric dipoles of moment P and 27P are
placed on a line with their centres 24 cm apart.

Q21

Q22

Q23

Q24

Q25
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Their dipole moments are in opposite direction.

At which point the electric field will be zero
between the dipoles from the centre of dipole of

moment P?
(A)6cm (B) 8 cm
(©)10cm (D) 12 cm

If the magnitude of intensity of electric field at a
distance 'r{ on an axial line and at a distance 'ry’
on an equatorial line due to a given short dipole
are equalthen: 7y : 7y is

A V2:1 B)v2:1

©1:2 D)1:+/2

A charge 17.7 x 10~# C is distributed uniformly
over a large sheet of area 200 mZ. The electric
field intensity at a distance 20 cm from it in air
willbe [g, = 8.85 x 107"2c? /Nm?]

(A)5 x 10°N/C (B)6 x 10°N/C
Q7 x 10°N/C (D)8 x 10°N/C

A uniformly charged conducting sphere of
diameter 14 cm has surface charge density of 40
1 Cm~2, The total electric flux leaving the surface
of the sphere is nearly (Permittivity of free space
8.85 x 107" St unit)
(A) 40 kWb

(C) 240 kWb

(B) 140 kWb
(D) 280 kWb

Two charged particles each having charge' q' and
mass' m' are held at rest while their separation is
r. The speed of the particles when their
separation is will be r/2( €9 =permittivity of the
medium

(A) e

Amwe,mr

(B) =

2mwe, mr

© —¢4f—m

D) _2

4me, mr

A charge +Q is placed at each of the diagonally
opposite comers of a square. A charge -q is
placed at each of the other diagonally opposite
comers as shown. If the net electrical force on +Q
is zero, then Q/-q is equal to
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(A) +1 (B) +2+/2
1
(O% (D) —2v/2

Q26 If the electric flux entering and leaving an
enclosed surface are ¢y and ¢, respectively,
the electric charge inside the surface will be
b=

() 2

(B) $.1¢2
£,

o

©eo(P1 — ¢2)
(D) e, (2 — ¢1)

Q27 A spherical rubber balloon carries a charge,
uniformly distributed over the surface. As the
balloon is blown up and increases in size, the
total electric flux coming out the surface
(A) becomes zero
(B) decreases
(C) increases
(D) remains unchanged

Q28 Charges 3Q, q and Q are placed along x-axis at
positions x=0, x = 1/3 and x = 1 respectively. When
the force on charge Q is zero, the value of q is
(A) G/3 (B)-Q/3
©@4/3Q (D)-4/3Q

Q29 Two point charges (A and B) + 4g and-4q are
placed along a line separated by a distance I.
Force acting between them is F. If 25% of charge
from point A is transferred to that at point 8, the
force between the charges now becomes
(A)3/4F (B)4/3 F
(C)9/19F (D) 16/9 F

Q30 The point charges +q, q, g, 9,+Q and-q are placed
at the vertices of a regular hexagon ABCDEF as

KCET_DPP 2
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shown in figure. The electric field at the centre of
hexagon O due to the five charges at A, B, C, D
and F'is thrice the electric field at centre O' due
to charge Q at E alone. The value of Q is

(A =5 (8) 42
© (D) +6q
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Hints & Solutions

Note: scan the QR code to watch video solution

KCET

Q1 Text Solution: Hence
Given that a charged conductor produces an
electric field intensity of 103 V//m just outside its
surface in a vacuum, we need to determine the
electric field E when the conductor is placed in a
medium with a dielectric constant of 4.

Video Solution:

The electric field in a medium with a dielectric
constant K is given by:

B, .
E = r
E-Substituting the given values:
E=1%=250V/m

Thus, the electric field intensity just outside the Q4 Text Solution:
surface of the conductor when placed in the (2)
medium is 250 V/m EF — 9x10°x9x10°¢

(90x10-2)*

Video Solution: 5
=F=1x10 N/ C

Video Solution:

Q2 Text Solution:
The electric field intensity at a distance r from

the conducting sphere is Q5 Text Solution:
- Lo (1)
TEQ 7 0
The surface charge density of sphere is By GanlSS s 1
_ @ =
4rR orq=
- - . q=¢ <o
Dividing Egs. (i) by (i), we get — 1.05 x 8.854 x 107120 = 9.27 x 10712C
o _ _Q dmger® r )2 o ' e
E 7 X Q € (E) . .
4rR 3 Video Solution:

o =eE(g)" [ Fh i

Video Solution:

Q6 Text Solution:
Due to charge-q at the centre of the shell, a
Q3 Text Solution: charge q will be induced on the inner surface and
All the three charge sheets will produce electric -q on the outer surface. The charge on outer
field at P. The field will be along negative Z-axis.
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surface will become Q-q. Hence, surface change

densities will be

g Q—¢
and —
47rrf 471'7"%

Video Solution:

Q7 Text Solution:

2

_ 1 q
F_47r€0.r_2
9 2
Fo _ (1 _ _
F—l—(z) —<2) =4
F, — 4F,

Q8 Text Solution:
W=F.L=qFEL
According to the principle of conservation of
energy, the work done by the electric field is

converted into kinetic energy (K) of the electron.

The kinetic energy of an object with mass m and
velocity v is given by

K= %va Therefore, we equate the work
done to the kinetic energy to find the velocity
qFEL = %mv2

Solving this equation for to find the velocity of
the electron after traversing the distance &

yields

_ [2¢EL
- m

Hence, the correct answer is C

Video Solution:

Q9

Q10

KCET_DPP 2

KCET

Text Solution:
Force on +-q due to the other two charges should
also be equal and opposite. Their magnitudes will

be equal if
1 .0¢ 1 . ¢a@Q _ 1 409
47750 r2 - 471'60 (1)2 - 471'50 r2
2
S.g=4Q orQ:%
S.g=4Q
or@Q = 4

Q and q should have opposite signs so
that the two forces are opposite in
direction

nQ=-4

Text Solution:
g=4x10"7
g= Ne

N=29_— _4x10" _ 95102

Video Solution:
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Q11 Text Solution:
F=qE

Here, the electric field intensity due to the proton

at distance ris given as:

E=5x10"NC™

The charge on the electron is:

q=16x10""C

Substituting these values into the equation for

the force

F=(1.6x10"7 C) x (5 x 10" NC™)

F=8x10"8N

Therefore, the magnitude of the force between
the electron and protonis: 8 x 10-8 N

Video Solution:

Q12 Text Solution:

Redistribution of charges takes place
g1 = 3uC and charge q, = 8uC
When third charge g3 = —5uC' is added to
each, then new charges on g; and g, will be

g =3—-5=—-2uC
and ¢ =8—-5=3uC

Now,
Casel 40= 41
TEQ
1
Casell F = yr=
. F __ —2x3
o720 T 3x8 = F

Video Solution:

https://qgbg-admin.penpencil.co/finalize-question-paper/print-preview

. 3x8
7'2

% (—2x3)

I

=—-10N

2
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Text Solution:

Three equal charges are kept at the corners A, B,
C of a square ABCD.
Therefore The force between q;and q; is Fy,

_ 1 gxq 1 4*
and F12 - 47T€0 32 - 47'('60 32

and the force between q; and gsat Aand Cis

_ 1 a
Fi3 = 4mey 2a2
. F ¢ 222 __ o: ;
S iRl 2(in magnitude)

Text Solution:

The force on any charge due to each of the other
two charges has magnitude F The angle between
the two forces is 60° Hence the resultant force is
given by

R=+F?+ F?24+2F2%2cos60° =+/3F

Video Solution:
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Q15

Q16

Q17

Text Solution:

The electric field intensity on the surface is given
by

L2 ..

 Ameg 12
Butq = %ﬂ'r?’p

Putting this value of q in Eq.(1) and simplifying we
get

pl'

e

Text Solution:

If the radius of the spherical Gaussian surface is
increased, then the electric flux due to a point
charge enclosed by the surface remains constant.
Flux depends only on the enclosed charge. It
does not depend upon the size or shape of the
Gaussian surface

Video Solution:

Text Solution:
Electric force, Felectric = 9E The effective force
mg.e = mg — Felectric

qE
Beff = 8 — 11
The period of oscillation for a simple pendulum,

Q18

Q19

KCET_DPP 2

T=2n,/%
g

Time period when pendulum is suspended
between the plates,

T =2r, /L
8eft

1
T = 27TLL£} ’

m

KCET

Text Solution:

Dipole momentp = q x 21 =2 x 1075 x 3
x 1072
=6x10"%Cm
Tmax = pF sin @ = pEsin 90°
=6x10%x2x10° x 1
=12 x 10" Nm

Video Solution:

Text Solution:

Option A is incorrect because gravitational force
is actually much weaker than the electrostatic
force. The gravitational force between two
particles is given by Newton's law of gravitation:

_ mims
F, gravity — G 2

where Gis the gravitational constant, my and me
are the masses of the particles, and is the
distance between their centers. On the other
hand, the electrostatic force is given by

Coulomb's law

191

F electrostatic =k )
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where k is Coulomb's constant, and g; and g; are
the electric charges of the particles. The
electrostatic force is much stronger than the
gravitational force because the gravitational
constant G is a much smaller number than
Coulomb's constant k.

Option B is incorrect because the electrostatic
force can be either attractive or repulsive,
depending on whether the charges are opposite
(attractive) or like charges (repulsive). However,
the gravitational force is always attractive, as it
always acts to pull masses together.

Option Cis correct. Both gravitational and
electrostatic forces act along the straight line
joining the centers of the two masses or charges,
respectively. This line is known as the line of
action for these forces.

Option D is incorrect because the electrostatic
force does indeed obey an inverse square law,
just like the gravitational force. Both forces
diminish in strength with the square of the
distance between the two objects, as is reflected
in the equations for both forces (Newton's law of
gravitation and Coulomb's law

Q20 Text Solution:

At N, [E. F. due to dipole 1| = [E. F. due to dipgjs|

12 1 2(27p)
dmey  x3 ~ 4meg (24—x)*
ia = LS = x=6cm
X (24—x)

Video Solution:

KCET_DPP 2

KCET

Q21 Text Solution:

Eaxial = Eequatorial

Video Solution:

D=

Q22 Text Solution:
The surface charge density is given by

o= =100 " _ g85x 10 °C/m?

The electric field intensity at a distance of 20 cm
in air is
E — o — 8.85x10°6 — 5 % 105N/C
2e9 2x8.85x10-12
Hence, option (A)

Text Solution:

Electric flux¢= % _ Am?’o

€0
4x3.14x (7x1072)?x40x 10

8.85x10712
_ 4x3.14x49x10"*x4x10°
8.85x10 12

_ 4x3.14x49x4x10%
- 8.85

= 278 x 10% ~ 280 x 10° Wb
= 280kWb

Video Solution:
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Q24

Q25
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Text Solution:
According to the conservation of energy
principle:

(Initial K.E. + Initial P.E.) = (Final K.E. + Final P.E.)
Substituting the expressions for the initial and

final energies

2 2
1 4 a2 1, 297
4meg r mu® + 4meg r
Rearranging terms to solve for mv?
m?— L (2 _ 2\ _ & 1
T drmey T r ) dmeg T
then |
2 _ ¢ .1
mvt = dmeg T
Solving for v
v = L_
\/47r50mr

Thus, the speed of the particles when their
separation is reduced to 1/2 is given by

oy

(=] '-"F:':J..ﬁ..‘ - '.':' :
:I_I " l":l::.-' = s s
Ty it -u-

Text Solution:

Q26
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From the daigram
2
(F4)* = (Fr)* = 2(F})" = F2
V2 (F}) = Fr
1 v2e(d _ 1 @

47r50 a? - 4mey 242
Q= —-2v2q

Q_ -2

q 1

Text Solution:

We can solve this using Gauss's Law, which states
that
§E.dA = 1=

6(}
Here's a step-by-step explanation: The flux

leaving the surface contributes positively with a
value of $2, while the flux entering the surface
contributes negatively with a value of 1. Thus, the
net electric flux is

¢ney = ¢2 - ¢1

Applying Gauss's Law
qul,C

€o

ney —
Substituting for the net flux
q(f’ll,(,'
P2 — 1 = 2=
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Solving for the enclosed charge gene Qenc
Thus, the correct answer is: Option D

Q27 Text Solution:
According to Gauss's law, the net electric flux
through any closed surface is given by 4
bp = 1
@ is the electric flux,
Qenc is the total enclosed charge, and to g, is the
permittivity of free space. In our case, the
balloon carries a total charge Q which is
uniformly distributed over its surface. When you
blow up the balloon, its size increases, but the
total charge Q remains the same.
Because the net flux depends only on the total
enclosed charge and not on the size or shape of
the surface, the total electric flux will remain
unchanged.
Thus, the correct answer is: Option D: remains

unchanged

Q28 Text Solution:
Force F; due to Charge 3Q on Q will be
Fo— 1 3@
1™ %rey T2
Force F, due to charge g on chare Q will be
1 Qq
F2 = 471'60 2 2
(%)
_ 1 9Qgq
F2 = e 100

Q29
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For the force on chage Q to be zero
F1 + FQ = OOI'Fl = —F2

Text Solution:

When the charges +4g and - 4q are placed along
a line separated by a distance r, the initial force
between them is given by:

F=1C )

4megr?

If 25% of the charge from point A is transferred

to point B, the charges change as follows: Charge
at point A becomes

Charge at point A becomes:

g1 = +4q — 0.25(+4q) = +3¢

Charge at point B becomes:

gs = —4q + 0.25(+4q) = —3q

Thus, the new force between points A and B is:
Fr— Box(=39 _ -9¢

4megr?

By multiplying and dividing by 16 to compare

4megr?

with the initial force F. we get

o9 (ﬂ) = 2F [From (i)]

16

4megr?

Q30 Text Solution:
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Electric field at O' due to charge Q'is given by,
E=1%

”
Electric field at O' due to charges +q at A and
Dare equal and opposite and hence they will
cancel each other. Similarly electric field at O'
due to charges -q at Fand C will also cancel each
other Electric field at 'O’ due to charge-gat B is

given by
_ kg
E’—T—2
Now,E' = 3E
kg  3kQ _q
- Q=3

Video Solution:

O
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