CLASS - Xl

SEMESTER — 11l

SUBJECT: PHYSICS ( PHYS)

FULL MARKS: 35 CONTACT HOURS: 70 Hours

COURSE CODE : THEORY

CONTACT
UNIT No. TOPICS HOURS MARKS

1 ELECTROSTATICS

SUB TOPICS: ELECTRIC CHARGES AND FIELDS

Electric charges, conservation of charge.

Coulomb's law - force between two point charges, forces between
multiple charges, superposition principle and continuous uniform
distribution of charges.

Electric field: electric field due to a point charge, electric field lines.
Electric dipole, electric field due to a dipole (at a point on its axis, at
a point on its perpendicular bisector, at any point), torque on a
dipole in uniform electric field. Electric flux, statement of Gauss's
theorem and its application to find the field due to infinitely long
straight wire, uniformly charged infinite plane sheet and uniformly
charged thin spherical shell (field inside and outside)

SUB TOPICS: ELECTROSTATIC POTENTIAL AND CAPACITANCE

Electric potential, potential difference, relation between electric field
intensity and potential, electric potential : due to a point charge, a 18 8
dipole and system of point charges, equipotential surface and its
properties, electrical potential - energy of a system of two point
charges and of electric dipole in electrostatic field.

Conductors and insulators, free charges and bound charges inside a
conductor.

Dielectrics and electric polarization.

Capacitors and capacitance, combination of capacitors in series and
in parallel.

Capacitance of parallel plate capacitors with or without dielectric
medium between the plates. Capacitances of solid and hollow
spherical capacitors.

Energy stored in a capacitor. Example of capacitors in our daily life

(only qualitative idea ).




CONTACT

UNIT No. TOPICS HOURS MARKS
2 CURRENT ELECTRICITY
Electric current, flow of electric charge in a metallic conductor. Drift
velocity, mobility and their relation with electric current. Ohm's law,
electrical resistance, resistivity and conductivity.
V-I characteristics for ohmic resistance, temperature dependence of
resistance.
Series, parallel and mixed grouping of resistances.
Internal resistance of a cell, potential difference and emf of a cell,
combination of cells in series and in parallel and in mixed grouping. 16 8
Parallel combination of two cells of unequal emfs, series
combination of n cells of unequal emfs.
Kirchhoff's law and simple applications.
Wheatstone bridge principle, Metre Bridge principle (end error
correction not required). Potentiometer: principle and its
applications to measure the potential difference and for comparing
emfs of two cells and measurement of internal resistance of a cell.
3 MAGNETIC EFFECTS OF CURRENT AND MAGNETISM
SUB TOPICS: MOVING CHARGE AND MAGNETIC FIELD
Concept of magnetic field, Oersted's experiment.
Biot - Savart law, calculation of magnetic field for linear and circular
current carrying conductors and its simple applications.
Ampere's circuital law and its application to infinitely long straight
wire and straight solenoid. Force on a moving charge in a uniform
magnetic and electric fields - Lorentz force.
Motion of a charged particle in a perpendicular magnetic field
(Cyclotron frequency).
Force on a current carrying conductor in a uniform magnetic field.
Force between two parallel current carrying conductors - definition 16 8

of ampere.

Torque experienced by a current carrying loop in uniform magnetic
field, moving coil galvanometer -its current sensitivity.

Conversion of galvanometer into ammeter and voltmeter.

SUB TOPICS: MAGNETISM AND MATTER

Current loop as a magnetic dipole and its magnetic dipole moment.
Magnetic dipole moment of a revolving electron.

Magnetic field intensity due to a magnetic dipole (bar magnet) along
its axis and perpendicular to its axis.

Torque on a magnetic dipole (bar magnet) in a uniform magnetic

field, magnetic field lines. Magnetic properties of a material:




CONTACT

UNIT No. TOPICS HOURS MARKS

magnetic permeability, magnetic susceptibility, intensity of
magnetization, magnetic retentivity and coercivity. Hysteresis: B - H
loop and its significance, (only qualitative idea) Earth's magnetic field
and magnetic elements.
Dia, Para and Ferro - magnetic substances with examples.
Electromagnets and factor affecting their strengths.

4 ELECTROMAGNETIC INDUCTION AND ALTERNATING CURRENT
SUB TOPICS : ELCTROMAGNETIC INDUCTION
Electromagnetic induction, concept of magnetic flux. Faraday's laws,
induced emf and current, Lenz's law, Eddy current. Concept of self
and mutual inductance, self-inductance of a solenoid and mutual
inductance of two coaxial solenoids (qualitative ideas).
SUB TOPICS : ALTERNATING CURRENT
Alternating current, peak and RMS values of alternating 1 8
current/voltage, reactance and impedance.
Concept of phasor diagram, only resistive circuit, only inductive
circuit , only capacitive circuit, LR circuit, CR circuit, and LCR series
circuit, resonance, LC oscillator (qualitative idea only). Power in AC
circuit, power factor in AC circuit, wattless current.
AC generator and transformer.

5 ELECTROMAGNNETIC WAVES
Basic idea of displacement current, electromagnetic waves and their
characteristics (qualitative ideas only). 5 3

Transverse nature of electromagnetic waves. Electromagnetic
spectrum (radio waves, infrared, visible, ultraviolet, X-rays, Gamma

Rays) including elementary facts about their uses.

FOR SEMESTER I

e CONTACT HOURS FOR THEORY PART - 70 HOURS

e CONTACT HOURS FOR PRACTICAL PART - 30 HOURS

e CONTACT HOURS FOR REMEDIAL CLASSES AND TUTORIAL —10 HOURS
SO TOTAL CONTACT HOURS FOR 3*° SEMESTER IS 110 HOURS.




SEMESTER - IV

SUBJECT CODE : PHYSICS ( PHYS)

FULL MARKS: 35 CONTACT HOURS: 60 HOURS

COURSE CODE : THEORY

CONTACT
UNIT No. TOPICS HOURS MARKS
6 OPTICS
SUB TOPICS : RAY OPTICS AND OPTCAL INSTRUMENTS
Reflection of light, spherical mirrors, mirror formula, refraction of light,
total internal reflection and its applications, optical fibers. Refraction
at spherical surfaces, lenses, thin lens formula.
Lens -Maker's Formula. Displacement method to find the position of
image (conjugate points), magnification power of a lens.
Combination of thin lenses in contact, combination of lens and mirrors.
Refraction and dispersion of light through a Prism. Scattering of light -
blue colour of the sky and reddish appearance of the sun at sunrise
and sunset.
Optical  instruments: human eye, image formation and
accommodation, correction of eye defects (myopia and
hypermetropia) only qualitative Ideas. 25 14
Microscopes and astronomical telescopes (reflecting and refracting)
and their magnifying powers.
SUB TOPICS : WAVE OPTICS
Wave front and Huygens' principle, reflection and refraction of plane
wave at a plane surface using Huygens' principle. Interference:
interference of monochromatic light by double slits —Young's
experiment, conditions for sustained interference of light - coherent
sources, condition of maxima and minima in the term of path
difference and phase difference, expression for the fringe width.
Diffraction: Fraunhoffer's diffraction due to single slit, width of central
maximum.
Resolving power of microscope and astronomical telescope.
Polarization, plane polarized light. Brewster's law, uses of plane
polarized light and polaroid.
7 DUAL NATURE OF RADIATION AND MATTER
Dual nature of radiation. Photoelectric effect.
Hertz and Lenard's observations, Einstein's Photoelectric equation -
particle nature of light. 7 4
Matter waves - wave nature of particles,
de Broglie relation and its simple applications.




CONTACT
UNIT No. TOPICS HOURS MARKS
8 ATOMS AND NUCLEI
SUB TOPICS: ATOMS
Alpha - particle scattering experiment, Rutherford's model of atom,
Bohr model of hydrogen like atoms, energy levels, hydrogen spectrum.
Elementary theory of X -ray production, continuous and characteristic
X-ray(their origin and properties only),Moseley's law. 10 6
SUB TOPICS : NUCLEI
Composition and size of nucleus, atomic mass, isotope, isobar, isotone.
Radioactivity: alpha, beta and gamma particles / rays and their
properties, radioactive decay law. Mass - energy relation, mass defect,
binding energy per nucleon and its variation with mass number,
Nuclear fission and fusion.
9 ELETRONIC DEVICES
Thermal emission of electrons and only the basic concepts of vacuum
diode and triodes.
Energy bands in solids: conductors, insulators and semiconductors
( qualitative idea only)
Intrinsic and extrinsic semiconductors, band diagram.
P- N junction diode, forward and reverse bias, | - V characteristics of
junction diode (nonlinear concept).
Special type of diodes: LED, photodiode, solar cell and Zener diode
with their characteristics. 15 8
Zener diode as a voltage regulator.
Junction transistor, npn and pnp transistor, transistor action,
characteristics of a transistor, transistor as an amplifier (common
emitter configuration). Transistor as a switch.
Elementary idea of analogue and digital signals.
Concepts of decimal and binary numbers.
Logic gates : OR,AND,NOT,NAND,NOR
(Symbols, input, output Boolean equations, truth table, qualitative
explanation).
Simple cases of combination of gates.
10 COMMUNICATION SYSTEM
Elements of a communication system
(Block diagram only), concepts of amplitude and frequency
modulation. Band width of signals (speech, TV and digital data). 5 3
Band width of transmission medium.
Propagation of electromagnetic waves in the atmosphere, sky wave
and space wave propagation (qualitative idea only).

FOR SEMESTER IV

e CONTACT HOURS FOR THEORY PART — 60 HOURS

e CONTACT HOURS FOR PRACTICAL PART — 20 HOURS

e CONTACT HOURS FOR REMEDIAL CLASSES AND TUTORIAL — 10 HOURS
SO TOTAL CONTACT HOURS FOR 4™ SEMESTER IS 90 HOURS.




CLASS: XII

SUBJECT: PHYSICS ( PHYS )

COURSE CODE: PRACTICAL

FULL MARKS: 30 CONTACT HOURS: 50 HOURS (30+ 20)

PRACTICAL WORKS + VIVA (16+4) = 20 MARKS

The experiments for laboratory work are from two groups:
1) Experiment based on current electricity and Magnetism
2) Experiments based on ray optics and Semiconductor devices.

The main skill required in group 1 is understanding the circuit diagram and making connections, polarity of
cells, meters, their ranges, zero error, least count, concept of magnetic lines of force and neutral point.

The main skill required in group 2 is to remove parallax between a needle and a real image of another
needle. Basic circuit idea and knowledge of characteristic graphs of Semiconductor devices.

A graph is a convenient and effective way of representing result of measurement so it is an important part
of the experiments. (Where it is applicable).

All the calculations should be rounded off up to proper decimal places or significant figures.

SECTION: A
No. OF EXPT. TOPICS

1 Verify Ohm's law for a given unknown resistance (a 100 cm uniform wire) by plotting a
graph of potential difference versus current. Calculate the resistance and hence
resistance per cm of the wire from the slope of the graph.

2 Using a Metre Bridge determine the resistance of about 100 cm of uniform wire. If its
length and diameter are supplied, calculate the specific resistance of the material of
the wire.

3 To verify the law of series combination of resistances, using two resistances
(2 ohm / 3 ohm range) in the Metre Bridge circuit.

4 To verify the law of parallel combination of resistances using two resistances
(2 ohm /3 ohm range) in Metre Bridge circuit.

5 To compare emfs of two cells using potentiometer circuit.

6 To determine the internal resistance of a cell using potentiometer circuit.

7 To determine resistance of a galvanometer by half deflection method and to find its
figure of merit.

8 To convert a given Galvanometer (of known resistance and figure of merit) into an
ammeter and voltmeter of desired range and verify same.

9 Draw the lines of forces for a magnet placing its north pole towards the geographic
north. Also determine the position of neutral points on two sides of the magnet.




SECTION: B

No. OF EXPT. TOPICS

1 To find the value of image distance (v) for different values of object distance (u) of a concave
mirror. By drawing 1/ v - 1/ u graph determine the focal length of the mirror.

2 To find the focal length of a convex mirror, using a convex lens.

3 To find the focal length of a convex lens by plotting graphs between u - v and between 1/u -
1/v

4 To find the focal length of a concave lens using a convex lens.

5 To determine the angle of minimum deviation for a given prism by plotting a graph between
angle of incidence and angle of deviation

6 To determine the refractive index of a glass slab using a travelling microscope.

7 To draw | - V characteristic curves of a P - N junction diode in forward and reverse bias.

8 To draw the reverse bias characteristics of Zener diode and to determine its breakdown
voltage

9 To study the characteristic of common emitter configuration of NPN or PNP transistor and to
find dynamic resistances and amplification factor.

The students have to do one practical each from section A and section B in the examination.




PROJECT WORK (MARKS —7)

All candidates will be required to do one project involving physics related topic/topics of their theory
syllabus under the guidance of the Physics teacher.

Candidate should take under any one of the following types of projects:
1) Theoretical project

2) Working model

Candidates are to prepare a technical report formally written including title, abstract, some theoretical
discussion, experiment set up, observations with tables of data collected, graph / chart ( if any), analysis
and discussion of result, deduction, conclusion etc. The report should be kept simple but neat and elegant.

No extra credit shall be given for typewritten material or decorative cover etc.

Suggested heading of project file for theory based project

Title of the project

Introduction

Contains

Analysis / material aid (graph, Data, Structure, diagram etc)

Conclusions/ comments

Suggested heading of project file for model based projects

Title of the project

Model construction

Principle used, concise project report
Conclusion / comments

PRACTICAL FILE — (MARKS - 3)

Teachers are required to access the students on the basis of Physics practical file maintained by them
during the academic year. Generally students are not expected to write the procedure of the experiments.
The students will write the working formula, draw the figure or circuit diagram, collection of data in proper
tabular form, results and few ideas of precautions associated with the experiments.

PRACTICAL MARKS SCHEME

EXPERIMENT

No. 1(2+5+1=8) No. 2 (2+5+1=8) SUB

TOTAL | VIVA | LN.B | PROJECT | TOTAL
THEORY | RECORD | RESULT | THEORY | RECORD | RESULT | (16) (4) (3) (7) (30)




