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A solid conducting sphere of radius a
has a net positive charge 2Q. A
conducting spherical shell of inner radius
b and outer radius c is concentric with

the solid sphere and has a net charge — ‘
Q.The surface charge density on the b
inner and outer surfaces of the spherical ’
shell will be respectively

_20 9 Q9 9
@ 4mb? 4nc? ®) 4nb?’ 4nc?
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The surface charge density of a thin charged disc of radius
Ris 6. The value of the electric field at the centre of the disc
is g . With respect to the field at the centre, the electric

€
field afon g the axis at a distance R from the centre of the disc
reduces by

@ 70.7% (b) 293%
©) 9.7% (d) 14.6%
In the figure, the net electric flux
through the area 4 is ¢=E-A4

when the system is in air. On
immersing the system in water the
net electric flux through the area

>4

(a) becomes zero (b) remainssame

(c) increases (d) decreases

An electric dipole is placed in a uniform electric field. The
dipole will experience

(a) aforce that will displace it in the direction of the field

(b) a force that will displace it in a direction opposite to the
field.

(c) atorque which will rotate it without displacement
(d) atorquewhich will rotate it and a force that will displace it
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Figure shows two charges of equal magnitude separated by
adistance 2a. As we move away from the charge situated at
x = 0 to the charge situated at x = 2a, which of the following
graphs shows the correct behaviour of electric field ?

+q

@

O %
a 2a

An uniform electric field E exists along positive x-axis. The
work done in moving a charge 0.5 C through a distance 2 m
along a direction making an angle 60° with x-axis is 10 J.
Then the magnitude of electric field is

@@ 5vm! (b) 2vm! (¢) 5 vm~!' (d) 20 V!

An electric dipole is placed along the x-axis at the origin O.
A point P is at a distance of 20 cm from this origin such that
OP makes an angle 7/3 with the x-axis. Ifthe electric field at
P makes an angle 0 with the x-axis, the value of 8 would be

n AT N )
(a) ? (b) ? +tan ! (7}
2 1| V3
(©) 5 (d) tan (7]

A spherically symmetric charge distribution is characterised
by a charge density having the following variations:

r
p(r)po(l_Ej forr<R p(r)=0forr>R

Where r is the distance from the centre of the charge
distribution Po is a constant. The electric field at an internal
point (r <R) is:

(r ) (r @)
Po I T Po;1r T
@ %373 ® 37w/
(r ) (r )
Pol I T Po | T T
© 3,374 @ 2,373

9.

10.

11.

12.

13.

14.

A charge q is placed at the centre of the
open end of a cylindrical vessel. The flux
of the electric field through the surface of
the vessel is

(a) zero (b) g/e, (©q/2¢,

A short electrlc dipole of _q 10) +q

dipole moment p is placed \g
at a distance r from the
centre of a solid metallic
sphere of radius a (<<r) as
shown in the figure. The r

electric field intensity at the centre of sphere C due to induced
charge on the sphere is

(@) zero ()

L— P along CO
4me

1

12 LL
(©) po— along OC (d) pr— along CO

A semi-circular arc ofradius ‘a’ is charged uniformly and the
charge per unit length is A. The electric field at the centre of
this arc is

A A2
®) 2ngga’ © 4n*ega @ 2mgga

A hollow cylinder has a charge g coulomb within it. If ¢ is
the electric flux in units of voltmeter associated with the
curved surface B, the flux linked with the plane surface 4 in
units of voltmeter will be B

9
1( q )
(d) 2 Lﬁo ¢J
A point Q lies on the perpendicular bisector of an electrical
dipole of dipole moment p. If the distance of Q from the
dipole is r (much larger than the size of the dipole), then the
electric field at Q is proportional to
(@p'andr? (b)pandr? (c)p?andr?> (d)pandr
A solid sphere of radius R has a charge Q distributed in its
volume with a charge density p= « ¢ where k and a are
constants and r is the distance from its centre.

@) 2mega

q
@ 3¢, (b)%

q
© g_(,,

Ifthe electric field at - = R is 1 timesthatat r = R, find the
2 8

value of a

(@2 (b)3 ©5 )6
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16.

17.

18.

15.

The spatial distribution of electric field due to charges (A, B)is  19. An oil drop of radius r and density p is held stationary in a

shown in figure. Which one of the following statements is
correct ?

(@) Ais+veand B—ve, |A|>|B|

(b) Ais—veandB+ve, |A|=|B|

(¢) Both are+vebutA>B

(d) Both are —ve butA>B

A small sphere carrying a charge ‘q’ is hanging in between
two parallel plates by a string of length L. Time period of
pendulum is T,. When parallel plates are charged, the time
period changes to T. The ratio T/T, is equal to

+++++l++++++
L

m

E\/2 3/2
g+ g
(@ m () qE
g 8 m
g 1/2
(©) g+ﬂ (d) None of these
m

In a medium of dielectric constant K, the electric field is E.If
€ 1s permittivity of the free space, the electric displacement
vector is

@ = o) ©2F
=) Ke K
Three charges —q, , +¢, and —g, are
placed as shown in the figure. The x -
component of the force on —g, is

proportional to

(d)Y K €q E
-q,

q q q
(@) —+-—2cosH (b) —2+—sind
R 22
q q q q, .
© —§+—;c056 @ - ;sme
¥ g ¥ g

21.

22.

23.

uniform vertically upwards electric field 'E'. If p;, (< p) is the
density of air and e is quanta of charge, then the drop has—

4 (p-po) 8
@ 3eE

excess electrons

4nr? (p—po) g
eE

excess electrons

(b)

3 -
lepo)g electrons

(c) deficiency of 4

2 -—
(d) deficiency of 47"(:—Ep°)g electrons

. A surface has the area vector 4 = (22‘ + 3]‘)m2. The flux of an

electric field through it if the field is £ =47~ :
m

(@ 8V-m (b) 12V-m  (c) 20V-m  (d) zero

Two small similar metal spheres A and B having charges 4q
and — 4q, when placed at a certain distance apart, exert an
electric force F on each other. When another identical
uncharged sphere C, first touched with A then with B and
then removed to infinity, the force of interaction between A
and B for the same separation will be

(@) F2 (b) F/8 (c) F/16
A square surface of side L meter in the
plane of the paper is placed in a uniform s
electric field £ (volt/m) acting along the

same plane at an angle @ with the V4
horizontal side of the square as shown in

Figure. The electric flux linked to the /
(d) zero

(d)F/32

Lo
4

surface, in units of volt. m, is

(a) EL2 (b)EL?cosp  (c) EL%sing
Two point dipoles of dipole moment ;’1 and ;’2 are at a

distance x from each other and 2 || P, . The force between
the dipoles is :

1 4pp; 1 3pipy
a PPy
@ dneg (b) dneg 2
1 6pp, 1 8ppy
) — % d —— =
() 47'580 x4 () 47'580 x4
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24.

25.

26.

In a uniformly charged sphere of total charge Q and radius
R, the electric field £ is plotted as function of distance from
the centre. The graph which would correspond to the above
will be:

y A

A o
(@) f E (b)

r—
f

©

f
@

1

r— r—
A particle of mass m and charge q is placed at rest in a
uniform electric field E and then released. The kinetic energy
attained by the particle after moving a distance y is

@ gEy¥ (bgE’y (c) qEy (dq* Ey

A positive charge +Q is fixed at a

point A. Another positively <
charged particle of mass m and d

charge +q is projected from a point

B with velocity u as shown in the

figure. The point B is at the large  g— - o oo ___ S
distance from A and at distanced ~ +Q

from the line AC. The initial velocity is parallel to the line AC.
The point C is at very large distance from A. The minimum
distance (in meter) of +q from +Q during the motion is

dd+ \/X) . Find the value of A. [Take Qq = 47t80mu2d and

d= (\/E —1) meter.]

@ 3 (b) 2 (c) 4 d 5

27.

28.

29.

30.

Which of the following is a wrong statement?

(a) The charge of an isolated system is conserved

(b) It is not possible to create or destroy charged particles
(c) It is possible to create or destroy charged particles

(d) It is not possible to create or destroy net charge

A square surface of side L metres is in
the plane of the paper. A uniform 1?

L >

electric field £ (volt /m), also in the =3 >

plane of the paper, is
limited only to the lower half of the square surface (see figure).
The electric flux in SI units associated with the surface is
(@) EL*2 (b)zero (c)EL? (d) EL?/(2¢,)

A thin semi-circular ring of radius r has a )
positive charge ¢ distributed uniformly

WV N

over it. The net electric field E at the centre
Ois

A

> 2/
@ 4r? £0r2
2 j j

© 27r2£0r @ 2n2£0r2 /

Two positive ions, each carrying a charge g, are separated
by a distance d. If F'is the force of repulsion between the
ions, the number of electrons missing from each ion will be (e
being the charge of an electron)

b - 7/

47r250r

@ 4me Fd? ®) 4me Feé?
g — 705
&2 d?
4TC80 Fd2 4%80 Fd2
(©) 2 (d) 7

40000 250000
29.@0O0 0.0

RESPONSE

GRID

26. @O

27.0000 28 @O

DAILY PRACTICE PROBLEM DPP CHAPTERWISE CP15 - PHYSICS

Total Questions 30 Total Marks 120
Attempted Correct

Incorrect Net Score

Cut-off Score 45 Qualifying Score 60

Success Gap = Net Score — Qualifying Score

Net Score = (Correct x 4) — (Incorrect x 1)




DAILY PRACTICE
PROBLEMS

Charge
1. (@) Surfacecharge density (c)= m

-Q+2Q=Q

(3
e

Electric field intensity at the centre of the disc.
E=

-2

c
So 4nb?

inner =

=

(b)

and COuter =

G .
Den = (given)
Electric field along the axis at any distance x from the
centre of the disc

o |___X
2¢€ Vx2 +R2

From question, x = R (radius of disc)

c - R
2¢€ JR2 +R2

V2R-R
2 sl V2R
_4E
14
.. % reduction in the value of electric field

E'=

L E'=

(2-4¥)

E-—E|x100

_ 14 _ 1000%= 70.7%
E 14

Since electric field E decreases inside water, therefore

flux ¢ = E.A also decreases.

When a dipole is placed in a uniform electric field, two
equal and opposite forces act on it. Therefore, a torque
acts which rotates the dipole.

For the distances close to the charge at x =0 the field is
very high and is in positive direction of x-axis. As we
move towards the other charge the net electric field
becomes zero at x = a thereafter the influence of charge
at x = 2a dominates and net field increases in negative
direction of x-axis and grows unboundedly as we come
closer and closer to the charge at x = 2a.

Force acting on the charged particle due to electric

4. (¢)

5. @

5
field= qE S

60°

y ™

PHYSICS
SOLUTIONS

DPP/CP15

work done in moving through distance S,

- -
W =qE.S =(qE) xSxcos@

. 10J=(0.5C) x E x 2 cos 60°
E=10x2=20NC1=20 Vm!

From figure, g = ™ 4  , where
3
\( 4 3)
tanoc——2=L psin® JL TSl J=ltan9
E, dn eyt 2pcosO 2
tan(e_ﬂ)zltanizﬁ
3 2 3 2
(B
or 2 L J
or a=tan~ ( ]

or 0=— +tan £
3 2

Let us consider a spherical shell of radius x and
thickness dx.

Shell

Charge on this shell
dq=p4mx2dx = py (1 - %] Anx2dx

*. Total charge in the spherical region from centre
tor(r<R)is

r
R
0
3 47"
X
=4 2
“"0[3 4R}
3 4
T T
=4 -
np"L 4R}

1 r
= dmpyr®| = ——
mPo [3 4R]



.. Electric fieldatr, E= 12
TEY) 1
1 4rpyr’ [l_L}
4neg r? [3 4R

9. (@

10. (&)

11. (a)

12. @

_p|r_
€o 3 4R
The flux is zero according to Gauss’ Law because it is a

open surface which enclosed a charge q.

[6) a
| q \J

T

Electric field at C due to electric dipole

L2 along OC
411.'80 r3
Electric field at C due to induced charge must be equal
and opposite to electric field due to dipole as net field
at C is zero.
A =linear charge density;
Charge on elementary portion dx = A dx.

Adx

Electric fieldat O, dE = >
4mega

Horizontal electric field, i.e., perpendicular to 4O, will be
cancelled.

Hence, net electric field = addition of all electrical fields
in direction of 4O

= ¥dE cos0
Adx

cos 0
2
4nega

:>E=j

dx
Also, do = o or dx=ad0

/2

Acosbdd A . o]%/2
E= I dmgga  4ne a[sm ]‘"/2
—n/2 0 0
A A
=7 [1-(-D] =
TE)a 2ngga

Since Gy =04 + 05 +Oc = si
0

where ¢ is the total charge.
As shown in the figure, flux associated with the curved
surface Bis ¢ = ¢,

13. @

14. (a)

15. (a)

Let us assume flux linked with the plane surfaces 4 and
Cbe

¢A = ¢C= ¢

Therefore,

L =205 =20+
)

. l(q )
=930 Y
p

E=
4TC80.I‘3

Apparently, Eoccp and E % wr 3.

r
Let us consider a spherical shell of radius x and thickness
dx. The volume of this shell is 4nx?(dx). The charge
enclosed in this spherical shell is

dq = (4mx?)dx x kx®

dq = 4mhx® % dx .
Forr=R:
The total charge enclosed in the sphere of radius R is

R 3+a
0= J' Atk X2+ dx = drik
0

3+a-

The electric field at#= Ris

1 4AmkRPTY 1 4Amk RHa
! 471280 (3+a)R2 471280 3+a
Forr=R/2:
The total charge enclosed in the sphere of radius R/2 is
R/2 3+a
0= J' Ak 2 = 4mk(R/2)
3 3+a

The electric field at » = R/2 is

1 4mk R/ 1 4nk (5)““
2 4ngg 3+a (R/2)* 4mgg 3+a

2
. 1
Given, E; = §E1

41tk Rl+a
4ney 3+a

1 4nk (R]‘*“ 11
= X

dngy B+a)\2) 23

= 1+a=3= a=2
Since lines of force starts from A and ends at B, so A is

+ve and B is —ve. Lines of forces are more crowded near
A,s0A>B.



16. (©) T,=2n \P
g

When the plates are charged, the net acceleration is,

g'=g+a
g G (Ej
g =g+ m
T=2n LE
g+
m

17. () Electric displacement vector, D =¢E

As, e=¢gpK D= 80KE
18. (b) Force on charge g, due to g, is
192
=k o

Force on charge ¢, due to g is
Fiz=k 611‘;3
a
The X - component of the force (F,) on

q iSFi2+Fi3 sin @

A L.

b? a
2 Foaed2 i Bing
b* a
F]Z
F,sin@
0
F]S
F,cos0

4
19. (c¢) Net downward force on the drop = Enrz’ P-pPo)g

For equilibrium, electric force must be upwards i.e.
charge on the drop is positive.

4 30—
neE = 2 (p—py) g ie. n= = (P=P0)8
3 3eE

20 @ o¢=EA=4i(2i+3j)=8V-m

po_ L (49)(-49)
21- (b) 4“80 I'2

when C is touched with A, then charge on A & C each =
2q after that C is touched with B, charge on

2q+(—4
B= % __

1 CCa_ o _F
8

Now, force F’' = 3
47'580 T

22. (d) Electricflux, $=FEA4cos 9,
where @ =angle between £ and normal to the surface.

T

Here 6 =—

ere 2

= ¢=0

23. (¢) Force ofinteraction
+q +q
__1 6pp,
4neg (x)* B, P,

—-q -q

24. (¢) E inside the charged sphere

P Q

Ej, =0 ...(0)
E on the surface of the charged
sphere

= 1 q . = 1 . ..
ES = E? 1€, ES oc Fn ...(ll)

E on any point away from the uniformly charged
sphere is given

[
dn ey r?
1,
Eoc—n ....(iii)

=

~* R is the radius of the sphere, which is constant,

thus E is maximum and constant at the surface of the
sphere. But decreases on moving away from the
surface of the uniformally charged sphere.
25. (¢) K.E.=Force x distance =qE.y
26. (b) The path ofthe particle will be as shown in figure. At the
point of minimum distance (D) the velocity ofthe particle
will be L to its position vector w.r.t. +Q.

V4 kQq

lmu2 +0= lm
2 Trnin

2




-+ Torque on q about Q is zero hence angular momentum
about Q will be conserved.

= mvr, = mud ?2)
Byeq. (2) ineq. (1)
1 o2 1 (ud \? Lk
2 2 Imin Tmin
1 ( d? ) mu?d
—mu Ll——J - { qu=mu2d}
mln min

= rr%lin _2rmind_d2 =0

o 2d++/4d? + 442

min —
2

= d(1£2)
. distance cannot be negative

Imin = d (1++/2)
27. (b) Itispossible to create or destroy charged particles but
it is not possible to create or destroy net charge. The
charge of an isolated system is conserved.

28. () Flux=E .4
E iselectric field vector & A is area vector.
Here, angle between E & A4 is 90°.
So, E.A=0; Flux=0
29. (c) Letusconsider a differential element dl. charge on this
element.
N
Al
x|+
f -
* X
+ |dE cos © -+ o
dE d

dq = (lj dl
wr

=2 (rd0)
nr

- (1j do
T
Electric field at O due to dg is

1 dq 1
4 €p ‘r2

(+dl =rd®)

dE = —_de

41'C GO TC?‘Z
The component JEcos® will be counter balanced by

another element on left portion. Hence resultant field at O is
the resultant of the component dE sin6 only.

n
_ . _ q .
., E—IdESlne—‘[?Slnede
_F[ COSG]O
q
= —(+1+l) =737
4n?r? =N 2n°r e

The direction of £ is towards negative y-axis.

Bl
2n2r? =

30. (c) Letn bethenumber of electrons missing.

2
Fo_1 4
41'[80 d2

= gq= \,411280sz =ne

{4naoFd2
- n= 72
e
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