0.S.D.A.V Public School, Kaithal
May Unit Test ,2025 - 26
SET-A
Class : XII
Subject : PHYSICS
Time: 1 hr 30 min. M.M.:35
General Instructions:-
I. There are 17 questions in all. All questions are compulsory.
II.  This question paper has five sections: Section A, Section B, Section C, Section D
and Section E. All the sections are compulsory.
III.  Section A contains seven MCQ of one mark each, Section B contains five questions
of two marks each, Section C contains three questions of three marks each, section
D contains case study based questions of 4 marks and section E contains one long
questions of five marks .
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SECTION - A

The electric potential on the axis of an electric dipole at distance r from its centre is V. Then
the potential at a point at the same distance on its equatorial line will be
a)2V b)V/2 c)-V d) zero

In the given figure, two positive charges q, and q; fixed along the y axis, exert a net electric
force in the +x direction on a charge q, fixed along the x-axis. If a positive charge Q is added
at(x,0), the force on q;
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a) shall increase along the positive x axis b) shall decrease along the positive x axis
¢) shall point along the negative x axis
d) shall increase but the direction changes because of intersection of Q with g, and qs.

A charge q is placed at one of the corner of a cube. The electric flux passing through any one
of its face is
a) g/6g, b) q/8¢&, c) q/24&, d) none of these

A charge Q is placed at the centre of the line joining two charges q and q. The system of three
charges will be in equilibrium if Q is
a) +q/3 b) -q/3 c) +q/4 d) -q/4

Figure given shows electric field lines in which an electric dipole p is placed as shown.Which
of the following statement is correct?
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a) The dipole will not experience any force

b) The dipole will experience a force towards right
c) The dipole will experience a force towards left
d) The dipole will experience a force upwards
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Assertion (A): A system of three positive charges, each having a charge q and placed equally
distant from each other along a straight line can not be in equilibrium.

Reason ( R) : The charge in the middle experience zero net force, but the force on other
charges is not zero.

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is not the correct explanation of A

(c) Aistrue but R is false

(d) A s false and R is also false

7 Assertion ( A) : A parallel plate capacitor is connected across battery through a key. A
dielectric slab of dielectric constant K is introduced between the plates. The energy which is
stored becomes K times.

Reason ( R) : The surface density of charge on the plate remains constant or unchanged.
(a) Both A and R are true and R is the correct explanation of A
(b) Both A and R are true but R is not the correct explanation of A
(c) Aistrue but R is false
(d) Aisfalse and R is also false
SECTION - B

8 Why should electrostatic field be zero inside the conductor? Also explain why presence of
dielectric increases capacitance of capacitor.

9 What will be the ratio of the surface charge density of the inner surface to that of the outer
surface of a hollow conducting sphere if a point charge is placed at the centre of the hollow
conducting sphere having internal radius 't 'and outer radius '2r'?

10 | Derive an expression for capacitance of a parallel plate capacitor when a dielectric slab
partially fills the space between the plates.

11 a) Show that there is no work done in moving a charge from one point to another on an

equipotential surface.
b) A point charge + Q is placed at a point O as shown in figure
+§ A B
Is the potential difference V(A) - V(B) positive, negative or zero?

12 | Two Charged conducting spheres of radii a and b are connected to each other by a wire. Find

the ratio of electric fields at their surfaces.
SECTION - C
13 | A hollow cylindrical box of length 1 m and area of cross section 25 cm? is placed in a 3 D

coordinate system as shown in figure. The electric field in the region is given by E = 50x 2,
where E in NC' and x in metres. Find
I.  Net flux through the cylinder.
II.  Charge enclosed by the cylinder
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14

Two large thin metal plates are parallel and close to each other. On their inner faces, the
plates have surface charge densities of opposite signs and magnitude 17 x 10 "** C/m?
What is vector E :

a) 1in the outer region of the first plate

b) in the outer region of the second plate, and

ot

I +c5 II

e
s | L

c) between the plates ?

III

15 a) Draw a pattern of electric field lines, when a point charge -Q is kept near an
uncharged conducting plate.
b) If potential (in volt) in a region is expressed as
V(x,y,z) = 6Xxy -y + 2yz
Find the electric field (in N/C) at point (1,1,0)
SECTION -D
16 | An electric dipole of length 0.1 m consists of two charges of + 500 uC (micro coulomb) and -
500 uC (micro coulomb). It is placed in an electric field of strength 10* N/C along the
direction of the electric field.
i) The electric dipole moment of the dipole is
a) 50x 10°uCm b)50x 10°Cm ¢) 500 x 10°uCm d) 500 x 10° Cm
ii) The torque acting on the electric dipole is
a) 0.5Nm ii)5Nm iii)) S0 Nm iv) 500 Nm
iii) The work done in rotating the electric dipole through an angle of 90° is
a)0.05J b)0.5J ¢)5)J d)507J
iv) In case, the electric dipole was placed at an angle of 180° to an uniform electric field, the
dipole will be
a)not in equilibrium b) in stable equilibrium c) in unstable equilibrium  d) none of these
SECTION - E
17 (a) Use Gauss' law to obtain an expression for the electric field due to an infinitely long thin

straight wire with uniform linear charge density A.

(b) An infinitely long positively charged straight wire has a linear charge density A. An
electron is revolving in a circle with a constant speed v such that the wire passes through the
centre and is perpendicular to the plane of the circle. Find the kinetic energy of the electron in
terms of magnitudes of its charge and linear charge density A on the wire.

(c) Draw a graph of kinetic energy as a function of linear charge density A.
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Answer Key
Physics XII (Set - A
May Unit Test(2025-2026)

1 D 1
2 |A 1
3 |C 1
4 |D 1
5 |C 1
6 |A 1
7 |A 1
8 | (a.)As charges resides on the surface of conductor, so 1
electric field should be zero inside the conductor.
(b.) The presence of di electric decreases the electric field
which further decreases the potential, so according to 1
formula
C=q/V
As the potential decreases, capacitance increases..
9 Surface charge density oninner surface 1
o1 = - qlz. and that on the outer surface
7T 1
. 4 _ q 1, 4
T e 6m? o 1
10 | Derivation Only 2
11 |a)W/q, = V,- Va
As Vy=V, 0.5
So,Wi/qg, =0
Hence W =0 0.5
b)V(A) - V(B) is positive as Direction Of electric field is in 0.5
direction of decreasing potential by formula
E =-dV/dR 0.5
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Let E, be the electric field of sphere A and Ex

be the electric field of sphere B. Therefore,

theirratio,
Ei B Qa & b? = A gy 0 5
Ep  4m gy x a» Qp )
E_” = QB ® s (l) O 5
Qa _ CaV '
However,a = v
And, 2x .8
Tl b
Q4 _a 0.5
Putting the value of (2) in (1), we obtain
CEs  a bt b
" Ep Ba a
Therefore, theratio of electric fields at the
surfaceis :—: 0.5
13
agnitude of electric field at cross - section A, 0.5
4 =50x1=50NC"" '
agnitude of electric field at cross - section B, 0.5
s =50%x2=100NC"’ '
1e corresponding electric fluxes are:
L, =E- As=50%x25%10"" xcos180° = - 0.125Nm” / C 05
. =E-Ns=100x25%10"* xcos0" = 0.25Nm? / C '
o, the net flux through the cylinder, 05
=¢, +d, = -0.125+0.25=0.125Nm” / C
)Using Gauss's Law:
VE.ds = ;—’; ~ 0.125 0.5
. R
8.85x10 "7 0.5

=8.85x0.125x10 % =1.1x10"C.
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Charge density of plate A,
o= 17.0% 1072¢ /m?

Charge density of plate B,
o= —17.0x 10~ 2¢C /m?

Intheregions, landlll, electric field Eis zero.
Thisisbecause chargeisnotenclosed by
therespective plates.

Electric field Einregionllis given by the
relation,

a
E:
<o

Where,
€0 = Permittivity of free space =

8.854 x 10 12N 1C?m 2

17.0 x 10— 22

" E = 0.5

8.854 x 10 12

=192 x 107N /C
Therefore, electric field between the plates 0.5

IS1.958 = 10BN

Charge density outer region of both the plates is zero. 2
15

0.5
0.5

¢+ + +++ + + & + 4+ HUncharged Conducting Plate




Given,V = 6zy — y + 2yz

oV - ov - v -
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[6zy — y + 2yz|5f

5 a g
E= — ¢ — |6y — y+ 2yz|t + —
{fim‘ay Y+ 2y2s Ay

5 .
+ —[bay —y + 2yz)k}
dz

= — {(ﬁy)i + (6z — 14 22)] + (2y]?§:}

0.5

0.5

B g = = {(6:::1)E +(Bx1—1+2x0)j+(2x 1),?.-]
b) S (6% + 55+ 2}%) 0.5
16 1. B 1
2. None of these 1
3.B 1
4. C 1
17 A. Derivation only 2

The electostatic force exerted by the
infinitely long line charge provides the
necessary centripetal force to the revolving
electron.
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As KE = A, therefore, graph of KEasa

function of charge density will be a straight
line as shownin Fig.
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0.S.D.A.V. Public School. Kaithal
May Unit Test ,2025-26
SET-B
Class : XII
Subject : PHYSICS
Time: 1 hr 30 min. M.M.:35
General Instructions:-
I. There are 17 questions in all. All questions are compulsory.
II.  This question paper has five sections: Section A, Section B, Section C, Section D
and Section E. All the sections are compulsory.
III.  Section A contains seven MCQ of one mark each, Section B contains five questions
of two marks each, Section C contains three questions of three marks each, section
D contains case study based questions of 4 marks and section E contains one long
questions of five marks .

Q. Questions Mar
No. ks
SECTION - A
1 Two point charges —q and +q are placed at distance L. The magnitude of electric potential at | 1
distance R (R>>L) varies as
a) 1/R? b) 1/R? ¢) I/R* d) None of these
2 A square sheet of side ‘a’ is lying parallel to XY plane at z = a. The electric field in the region | 1
is E =cCz 12 The electric flux through the sheet is
a)ca’’2 b)cad ca‘c d)a‘c/2
3 A charge q is placed at one of the corner of a cube. The electric flux passing through the 1
cube is
a) q/6¢g, b) q/8¢&, c) q/24&, d) none of these
4 A charge Q is placed at the centre of the line joining two charges q and q. The system of three | 1
charges will be in equilibrium if Q is
a) +q/3 b) -q/3 c) +q/4 d) -q/4
5 1

Figure given shows electric field lines in which an electric dipole p is placed as shown.Which
of the following statement is correct?
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a) The dipole will not experience any force

b) The dipole will experience a force towards right
c) The dipole will experience a force towards left

d) The dipole will experience a force upwards
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Assertion (A): A system of three positive charges, each having a charge q and placed equally
distant from each other along a straight line can not be in equilibrium.

Reason ( R) : The charge in the middle experience zero net force, but the force on other
charges is not zero.

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is not the correct explanation of A

(c) Aistrue but R is false (d) A is false and R is also false

7 Assertion ( A) : A parallel plate capacitor is connected across battery through a key. A
dielectric slab of dielectric constant K is introduced between the plates. The energy which is
stored becomes K times.

Reason ( R) : The surface density of charge on the plate remains constant or unchanged.
(a) Both A and R are true and R is the correct explanation of A
(b) Both A and R are true but R is not the correct explanation of A
(¢) Aistrue but R is false (d) A is false and R is also false
SECTION - B

8 Why should electrostatic field be zero inside the conductor? Also explain why presence of
dielectric increases capacitance of capacitor.

9 What will be the ratio of the surface charge density of the inner surface to that of the outer
surface of a hollow conducting sphere if a point charge is placed at the centre of the hollow
conducting sphere having internal radius 'r 'and outer radius 2r'?

10 | Derive an expression for capacitance of a parallel plate capacitor when a dielectric slab
partially fills the space between the plates.

11 A test charge q is moved without acceleration from A to C along the path from the point A to
B and then from B to C in the electric field as shown in figure.

—
B (1,3)
\ B
G ST
(1,0) (5,0) >
1) Calculate the potential difference between A and C.
i1) At which point ( of the two ) is the electric potential more and why.

12 | Two Charged conducting spheres of radii a and b are connected to each other by a wire. Find

the ratio of electric fields at their surfaces.
SECTION - C
13 | A hollow cylindrical box of length 1 m and area of cross section 25 cm? is placed in a 3 D

coordinate system as shown in figure. The electric field in the region is given by E = 50x 2,
where E in NC' and x in metres. Find
I.  Net flux through the cylinder.
II.  Charge enclosed by the cylinder
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14 | Two large thin metal plates are parallel and close to each other. On their inner faces, the
plates have surface charge densities of opposite signs and magnitude 12 x 10 "% C/m?
What is vector E :
a) in the outer region of the first plate
b) in the outer region of the second plate, and
c) between the plates ?
I +0 II Ser i
15 a) Draw a pattern of electric field lines, when a point charge -Q is kept near an
uncharged conducting plate.
b) If potential (in volt) in a region is expressed as
V(x,y,z) =6xy -y + 2yz
Find the electric field (in N/C) at point (1,1,0)
SECTION -D
16 | An electric dipole of length 0.1 m consists of two charges of + 500 uC (micro coulomb) and -
500 uC (micro coulomb). It is placed in an electric field of strength 10* N/C along the
direction of the electric field.
1) The electric dipole moment of the dipole is
a) 50x 10°uCm b)50x 10°Cm ¢) 500 x 10°uCm d) 500 x 10° Cm
i1) The torque acting on the electric dipole is
a) 0.5Nm i) 5Nm iii)) 50 Nm iv) 500 Nm
iii) The work done in rotating the electric dipole through an angle of 90° is
a)0.05J b)0.5J ¢)5)J d)507
iv) In case, the electric dipole was placed at an angle of 180° to an uniform electric field, the
dipole will be
a)not in equilibrium  b) in stable equilibrium c) in unstable equilibrium  d) none of these
SECTION - E
17 (a) Use Gauss' law to show that due to a uniformly charged spherical shell of radius R, the

electric field at any point situated outside the shell at a distance r from its centre is equal to
the electric field at the same point, when the entire charge on the shell were concentrated at
its centre. Also plot the graph showing the variation of electric field with r, for r <R and r> R.
(b) Two point charges of + 1 uC and + 4 pC are kept 30 cm apart. How far from the + 1 uC
charge on the line joining the two charges, will the net electric field be zero?
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Answer Key
Physics XlI (Set - B
May Unit Test(2025-2026)
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(a.)As charges resides on the surface of conductor, so
electric field should be zero inside the conductor.
(b.) The presence of di electric decreases the electric field
which further decreases the potential, so according to
formula

C=q/V
As the potential decreases, capacitance increases..

Surface charge density oninner surface
q

e

4grre

and that onthe outer surface

oy =
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ay = — = m—p — =
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The distance d between points A and C is
the difference in their x-coordinates.

d=x,—xpc=5—1=4 0-5
The potential difference V, is given by:
Ve = —Ed
Ve = —E(4)
Vic = —4E
0.5
Since the electric field is directed along the positive x-axis,
the potential decreases in that direction. 0.5
Point C is at a lower potential than point A.
Point B and C are at the same potential because they have
the same x-coordinate.
Therefore, the potential at point B is equal to the potential at
point C and is higher than the potential at point A. 0.5
Vb= Vc>Va
1 2 Let E, be the electric field of sphere A and £z 05
be the electric field of sphere B. Therefore,
theirratio,
E, Q. b? A =g
En 4m ey X az “ Qp
E,'l A 52 .
= %; Z 0.5
However, 24 _ (f:‘"p:
(@) CpV
And, ((—: = %
- 0.5
-g: )
Putting the value of (2) in (1), we obtain
o a b? [
“Ep Ba a
Therefore, the ratio of electric fields at the O 5

. b
surface|s?
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14

Charge density of plate A,
o= 17.0 x 10" 2C/m?

Charge density of plate B,
o= —17.0 x 10~ 2C/m?

Intheregions, land lll, electric hield Eis zero.
Thisis because chargeis notenclosed by
therespective plates.

Electric field Einregionllis given by the
relation,

a
So

E —
Where,

o = Permittivity of free space =
8.854 x 102N ~1Cim 2

—54
L g 1T0x10
8.854 x 10712
=1.92x 10 ¥N/C
Therefore, electric field between the plates

i51.92 x 10~ 1N /O,

=1

ey o

| mww s _f_\‘% |
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e | f b |

agnitude of electric field at cross - section A,
4 =50x1=50NC""

agnitude of electric field at cross - section B,
g =50 %2 = 100N

1e corresponding electric fluxes are :

L, =E- As=50x25x10"* xcos180° = - 0.125Nm? / C
, =E- ANs=100%25x10"* xcos0” = 0.25Nm? / C
o, the net flux through the cylinder,
=¢, +¢, = -0.125+0.25 = 0.125Nm? / C
)Using Gauss's Law:
; E.fﬁ:% -~ 0.125
_ q9
' 8.85x10 12

= 8 a5 D128 %10™ 7 =11%10% e,

0.5

0.5

0.5
0.5

0.5

0.5

0.5

0.5
0.5
0.5
0.5

0.5
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/ ] \ 0.5
DR A A !"‘ + HUncharged Conducting Plate 05
a)
Given,V =6ay — y + 2yz 05
=_[8V: 8V« 8V
F = {m‘l -+ a'y ¥ 4 52 ;\:|
E= — { Tarr [6zy —y + Qyzﬁ + % [6zy — y + 2yz]5i 05
— d—i [6zy — v+ ‘Zyz)}:r}
= s {(ﬁy)E + (6 — 1+ 22)5 + (2y)1}.} 0.5
Eiao0= — {[61‘1)5 +(6x1—14+2x0)7+(2x lji-]
= — (67455 + 2k
b) (65 +55 + 2%) 0.5
16 1. B 1
2. None of these 1
3.B 1
4. C 1
17 A. Derivation only 2
1

0.5




B.

o =P

r=R =R =R
T —

For r» =— R, I = 0 because g = 0 inside the shell.

(b)
E> P E;
.- ———— — e - P - - —— - -
a1 1pC a2
- x N > =
E] — E;g

1 1=10 % 1 410 °
% —

dmwe,, a2 Aqre, (0.3 —2)2

(0.3 — )2 = 4x*=

0.3 @ 2x

xz — 0.1 m — 10 cm (to the right of g

0.5

0.5

0.5




