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DAV PUBLIC SCHOOL KOYLANAGAR DHANBAD

SUMMER VACATION HOME WORK__SESSION 2026-27

SUBJECT: PHYSICS STD: XII
Chapters: Electric Charges and Fields , Electrostatic Potential and Capacitance &

Current Electricity

Homework Instructions

1.Write all derivations neatly in Physics notebook. 2. Draw proper labeled diagrams.
3. Mention formula, derivation steps, and final result clearly.

Chapter 1: Electric Charges and Fields

1. Derive Coulomb’s law in vector form. State the law. Explain the meaning of each term. Write the
vector form for force between two point charges.

2. Derive the expression for electric field intensity due to: (a) A point charge (b) A system of charges
using superposition principle.

3. Derive the expression for electric field at a point on the axial line of an electric dipole.

4. Derive the expression for electric field at a point on the equatorial line of an electric dipole.

5. Derive the expression for torque acting on an electric dipole placed in a uniform electric field.

6. State and derive Gauss’s theorem in electrostatics.

7. Using Gauss's law, derive the expression for electric field due to:

(a) An infinitely long straight charged wire (b) An infinite plane sheet of charge (c) Two large thin plane
sheets, each having equal surface charge density are held close and parallel to each other in air. What is
the net electric field at a point (i) inside and (i) outside, the sheets?

8. Using Gauss's law, derive the expression for electric field inside and outside a uniformly charged
spherical shell.

Chapter 2: Electrostatic Potential and Capacitance

1. Derive the expression for electric potential due to a point charge.

2. Derive the expression for electric potential due to an electric dipole at: (a) Axial point (b) Equatorial
point.

3. Derive the relation: E=- dV/dr between electric field and potential.

_Derive the expression for potential energy of a system of two charges.

_Derive the expression for potential energy of an electric dipole in a uniform electric field.
_Derive the expression for capacitance of a parallel plate capacitor.
_Derive the effect on capacitance when a dielectric slab is inserted between the plates of a capacitor
_Derive the equivalent capacitance for: (a) Capacitors in series (b) Capacitors in parallel.
_Derive the expression for energy density of electric field.

Chapter 3: Current Electricity

1. Derive the expression for drift velocity of electrons in a conductor.

7. Derive the relation: 1=neAVq where symbols have their usual meanings.

3. Derive Ohm’s law using drift velocity concept.

4. Derive the relation between current density and electric field: J=0E

5. Derive the expression for electrical conductivity and resistivity.
6. Derive the expression for equivalent resistance in: (a) Series combination (b) Parallel combination.
7.(a) State Kirchhoff’s laws and derive the condition for Wheatstone bridge balance.
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Q.1. (a) An electric dipole consists of two point charges q and —q separated by a distance 2a.
Derive an expression for the electric field + E due to this dipole at a point distant 1 from the
centre of the dipole on the equatorial plane. Write the expression for the electric field at a far
off point, i.e. r >> a,
(b) A dipole is placed in x-y plane such that charges q and —q are located at x = a andx=D
respectively. There exists an electric field 7=} N
= @t @
in the region. Calculate the force * F and torque experienced by the dipole.
Q.2. (a) Two cells of emf E1 and E2 with internal resistances r1 and r2 respectively, are
connected in parallel by connecting their positive terminals together and negative terminals
together. Deduce an expression for equivalent emf and equivalent internal resistance of
the combination. (b) A parallel combination, as stated in (a) above, of two cells of emfs E
and 3E and internal resistances R each is connected across a resistance 2R. Find the current
that flows through resistance 2R.
Q.3. A parallel plate capacitor of capacitance C has a dielectric slab between its plates. Itis
charged to a potential difference V by connecting it across a battery. The battery is then
disconnected. If the dielectric slab is now with drawn from the capacitor, how will the following
be affected? (a) Capacitance of the capacitor, (b) Energy stored in the capacitor, and (c) The
potential difference between the plates of the capacitor. Justify your answer in each case.
Q.4. Two air-filled capacitors of capacitances C1 and C2 are connected in parallel with a dc battery.
After the capacitors are fully charged, a slab of dielectric constant K is inserted between the plates of
each capacitor. How will the (i) charge on each capacitor and (i) energy stored in the capacitor affected
after the slab is introduced.
Q.5. (a) An electric field E is established across the ends of a cylindrical conductor of length L and area of
cross-section A. Discuss how electrons attain an average velocity, independent of time. Hence, obtain a
relation between current in the conductor and this ‘average velocity’ of electrons. (b) (i) This ‘average
velocity’ is found be few mm/s for currents in range of a few amperes. How then is current established
almost the instant a circuit is closed ? (ii) Two copper wires having their radii in the ratio of3:2are
connected in series across a battery. Find the ratio of the drift velocities of the electrons in the wires.
Q.6. (i) Draw electric field lines and equipotential surfaces for a system of two equal and opposite point
charges separated by some distance. (ii) Why electric field E at a point on an equipotential surface must
be perpendicular to the surface at that point ?
Q.7. (i) Two infinitely long straight wires having linear charge densities - B and 3 B are held vertically
parallel to each other, distance r apart in free space. Find the nature and magnitude of the
force/length exerted by one wire on the other.
().8. A small hollow conducting sphere of radius rlis given a charge Q. It 1s surrounded
by a concentric conducting spherical shell of inner radius r2 and outer radius r3, having
charge — 3q. If a point charge 2q were kept at the centre, find :
(I) the electric flux through a concentric spherical Gaussian surface of radius x for
(1) x<rl, and @)ri<x<re
(I1) electric field at a point distant x from the centre for (1) x > r3, and (2) r1 < x < r2.
(111) surface charge density on the inner surface of (1) sphere, and (2) shell.
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1.Diffrentiate between Dataframe and Series.

DAV Public School,Koylanagar,Dhanbad

Holiday Homework

Class-XII Sub-Informatics Practices session 2025-26

2.Differentiate between series and List,

3.\Write a program to create a Series given below.

Kolkata
Delhi

Chenna

i

Mumbai

Pune

4.Write a program to create a dataframe df

B W - O

W

6

Write the statements to do the following:

Name
Ronit
Mohit
Sujay

2300
2100
3200
2600

Pushkar

Umesh
Priya
Doyal

1800

age
25
26
25

30
29
23

23

weight
68
73
69

82
74
68

i)Display top 4 elements of the dataframe.

ii)Display names of the dataframe.
iii)Change the row indices as [‘a’,’b’,’¢’,’d’,’e’,’{",’g’].

iv)Change the age of Umesh to 24.
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Physical education holiday homework

Complete Question and Answer in your class work copy chapter 1 and 2.
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